[060011] In some embodiments, structural protein genes can include prM and E genes
of DEN-1, DEN-2, DEN-3 or DEN-4 on a DEN-2 backbone having one or two mutations that
are part of a live, attenuated dengue virus. For example, a dengue construct, in certain
embodiments can include those constructs termed DENVax-1-A, DENVax-2-F, DENVax-3-
F, and DENVax-4-F (see Example section) where the DEN-2 backbone has one or more
mutations (e.g. not found in the P1 or other previous passaged virus or PDK-53) from the
DEN-2 live, attenuated virus previously demonstrated to be safe and effective to induce an
immune response. The DEN;Z live, attenuated virus of the instant application is an improved
version of the originally used DEN-2 live, attenuated virus. A chimeric construct of the
instant invention-disclosure can include a modified attenuated DEN-2 PDK-53 backbone,
having one or more structural proteins of the second dengue virus serotype wherein the
structural proteins can include additional mutations to increase an immunogenic response to
the chimeric construct. In some embodiments, certain mutations acquired by attenuated
DEN-2 PDK-53 can produce a conservative amino acid change or not in a constructs
different from the P1 construct which can result in desirable traits for production etc.

[00012] In other embodiments, a live, attenuated DEN-2 genome can be used to
generate constructs of dengue virus serotype 1 (DEN-1) and dengue virus serotype 3 (DEN-
3), dengue virus serotype 4 (DEN-4) where one or more structural protein genes of the DEN-
2 viral genome can be replaced by one or more structural protein genes of DEN-1, DEN-3 or
DEN-4, respectively. In some embodiments, a structural protein can be the C, prM or E
protein of a second dengue virus. In certain embodiments, structural protein genes include
the prM and E genes of DEN-1, DEN-3 or DEN-4. These hybrid viruses express the surface
antigens of DEN-1, DEN-3 or DEN-4 while retaining the attenuation phenotypes of the
parent attenuated DEN-2.

[60013] Constructs disclosed herein can include chimeric constructs of DEN—4, DEN-2,
DEN-1, and DEN-3 expressing surface antigens of DEN-1, DEN-3 and DEN-4 using

attenuated DEN-2 virus as a backbone.

[0013a] In one aspect, there is provided a_nucleic acid chimera comprising a nucleic

acid sequence encoding a polypeptide comprising a dengue-1/dengue-2 chimera comprising a
nucleic acid sequence represented by SEQ 1D NO.:1 (Pre-master), SEOQ ID NO.3: (MVS)
SEQ ID NO.5 (WVS): SEQ ID NO.:7 (BVS) or a combination thereof.




[0013b] In one aspect, there is provided a nucleic acid sequence comprising a nucleic

acid sequence encoding a modified live, attenuated dengue-2 virus comprising a nucleic acid
sequence represented by SEQ ID NO.:9 (Pre-master), SEQ ID NO.11;: (MVS), SEQ ID
NO.13 (WVS): SEQ ID NO.:15 (BVS) or a combination thereof,

[0013¢] In one aspect, there is provided a nucleic acid chimera comprising a nucleic

acid sequence encoding a polypeptide comprising a dengue-3/dengue-2 chimera comprising a
nucleic acid sequence represented by SEQ ID NO.:17 (Pre-master), SEQ ID NO.19: (MVS)
SEQID NO.21 (WVS): SEO ID NG.:23 (BVS) or a combination thereof,

16013d] In one aspect, there is provided a nucleic acid chimera comprising a nucleic

acid sequence encoding a polvpeptide comprising a dengue-4/dengue-2 chimera comprising a
nucleic acid sequence represented by SEQ ID NO.:25 (Pre-master), SEQ ID NO.27: (MVS),
SEO ID NO.29 (WVS): SEQ ID NO.:31 (BVS) or a combination thereof.

[0013¢] In one aspect. there is provided a nucleic acid dengue-1 chimera comprising nucleic

acid sequences represented by SEQ ID NO:7 encoding a mixture of species containing

nucleotides C and G at nucleotide position 2384 which encodes a mixture of dengue viral

species containine amino acids Gly and Ala at amino acid 483.

[06013f1In one aspect, there is provided a dengue-2 nucleic acid sequence comprising nucleic

acid sequences represented by SEQ ID NO:15 encoding a mixture of species containing

nucleotides G and C at nucleotide position 6481 which encodes a mixture of dengue viral

species containing amino acids Ala and Pro in NS4A-36.

[0013g]  In one aspect, there is provided a dengue-2 nucleic acid sequence comprising

nucleic acid sequences represented by SEQ ID NO:15 encoding a mixture of species

containing nucleotides C and T at nucleotide position 7156 which encodes a mixture of

dengue viral species containing Leu and Phe in NS4B-111.

1001301 In one aspect, there is provided a nucleic acid dengue 4 chimera comprising

nucleic acid sequences represented by SEQ ID NO:31 encoding a mixture of species

containing nucleotides C and T at nucleotide position 7538 which encodes a mixture of

dengue viral species containing Ser and Phe in NS4B-238.

[0013ilIn one aspect, there is provided a nucleic acid dengue 4 chimera comprising nucleic

acid sequences represented by SEQ 1D NO:31 encoding a mixture of species containing

nucleotides A and G at nucleotide position 7337 which encodes a mixture of dengue viral

species containing Lys and Arg in NS2A-99.




[0013i] In one aspect, there is provided a polypeptide molecule encoded by a nucleic

acid sequence encoding a dengue-1/dengue-2 chimera comprising the polypeptide molecule
represented by SEQ ID NO: 2 (Pre-master), SEQ ID NO:4 (MVS). SEQ ID NO:6 (WVS),
SEOQ ID NO.:8 (BVS) or a combination thereof.

16013k] In one aspect, there is provided a polypeptide molecule encoded by a nucleic

acid sequence encoding a live, attenuated dengue-2 virus comprising the polvpeptide
molecule represented by SEQ ID NO: 10 (Pre-master), SEQ ID NO:12 (MVS), SEO ID
NO:14 (WVS), SEQ ID NO.:16 (BVS) or a combination thereof,

1001311 In one aspect, there 1s provided a polypeptide molecﬁle encoded by a nucleic acid -

sequence encoding a dengue-3/dengue-2 chimera comprising the polypeptide molecule
renresented by SEQ ID NO: 18 (Pre-master), SEQ ID NO:20 (MVS), SEQ ID NO:22 (WVS)
SEQ ID NO.:24 (BVS) or a combination thereof,

10013m] In one aspect, there is provided a polypeptide molecule encoded by a nucleic acid

sequence encoding a dengsue-4/dengue-2 chimera comprising the polypeptide molecule
represented by SEQ 1D NO: 226 (Pre-master), SEOQ ID NO:28 (MVS). SEQ ID NO:6 (WVS)
SEQO ID NO.:32 (BVS) or a combination thereof. v

16013n] In one aspect, there is provided a live, attenuated dengue-1 chimeric virus

comprising one or more polypeptide sequences encoded from one or more nucleic acid
sequences comprising SEQ ID NO.:1 (Pre-master). SEQ ID NO.3: (MVS). SEQ ID NQO.5
(WVS): SEOQ ID NO..7 (BVS) or a combination thereof, wherein one or more of the nucleic

acid sequences are encapsidated.

100130] In one aspect, there is provided a live, attenuated dengue-2 virus comprising

one or more polypeptide sequences encoded from one or more nucleic acid sequences
comprising SEO ID NO.:9 (Pre-master), SEQ ID NO.11: (MVS), SEOQ ID NO.13 (WVS):

SEQ ID NO.:15 (BVS) or a combination thereof, wherein one or more of the nucleic acid

sequences are encapsidated.

[0013p1In one aspect, there is provided a live, attenuated dengue-3 chimeric virus comprising

one or more polypeptide sequences encoded from one or more nucleic acid sequences
comprising SEQ ID NO.:17 (Pre-master), SEQ ID NO.19: (MVS), SEOQ ID NO.21 (WVS):

SEQ ID NO.:23 (BVS) or a combination thereof wherein one or more of the nucleic acid

sequences are encapsidated.

100134q] In one aspect, there is provided a live, attenuated dengue-4 chimeric virus

comprising one or more polypeptide sequences encoded from one or more nucleic acid
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sequences comprising SEQ 1D NO.:25 (Pre-master), SEQ ID NO.27: (MVS). SEQ ID NO.29
(WVS): SEQ ID NO.:31 (BVS) or a combination thereof wherein one or more of the nucleic

acid sequences are encapsidated.

10013r] In one aspect, there 1s provided a vector encoding a nucleic acid sequence as defined

herein.

10013s] In one aspect. there is provided an isolated cell comprising the nucleic acid

sequences as defined herein.

10013¢1 In one aspect, there is provided a pharmaceutical composition comprising at least one

nucleic acid chimera as defined herein, and a pharmaceutically acceptable excipient.

0013ul In one aspect, there is provided a pharmaceutical composition comprising at least one

polypeptide molecule as defined herein, and a pharmaceutically acceptable excinient.

16013vl In one aspect, there is nrovided a kit comprising at least one nucleic acid sequence as

defined herein: or at least one polypeptide sequence as defined herein or at least one

composition as defined herein: and a container.

[00014] In certain embodiments, compositions of the instant isvention-disclosure can
include a composition that comprises a single chimeric dengue virus construct disclosed
herein and a pharmaceutically acceptable carrier or excipient. Alternatively, compositions of
the instant invention-disclosure can include a composition that comprises two or more, or
three or more chimeric dengue virus constructs disclosed herein, and a pharmaceutically
acceptable carrier or excipient. In accordance with these embodiments, a one or more dengue
virus chimeric constructs contemplated herein can be combined with one or more, live

attenuated dengue



viruses. In certain embodiments, a live, attenuated virus can be a live, attenuated DEN-2 virus wherein
additional mutations in the NCR, NS1 regions or other regions increase the immune response, increase
viral growth or other improvement for an improved live, attenuated dengue virus.

0014a In one aspect, there is provided an immunogenic composition comprising one or more
live, attenuated dengue viruses having a nucleotide sequence encoding a dengue virus or dengue virus
chimera represented by SEQ ID NOS. 1. 3, 5, and 7, for a dengue-1/dengue-2 chimera; SEQ ID NOS. 9
11,13, and 15, for a live, attenuated dengue-2 virus: SEQ ID NOS. 17, 19, 21. and 23 for a dengue-
3/dengue-2 chimera: and SEQ ID NOS. 25, 27, 29 and 31 for a dengue-4/dengue-2 chimera, and a
pharmaceutically acceptable carrier.

[0014b] In one aspect, there is provided the use of any of the compositions as defined herein in the
manufacture of a medicament for inducing an Immune response in a subject, wherein the medicament
induces an immune response 1o dengue virus in the subject.

[0014¢] In one aspect, there is provided the use of a composition or a nucleic acid sequence or live,
attenuated dengue virus as defined herein in the manufacture of a vaccine for inducing an immune
response to dengue virus.

[60015] In certain embodiments, the attenuation loci, nucleotide 5"NCR-57-T, NS1-53-Asp, and

NS3-250-Val, of the DENV-2 vaccine have been previously determined, and all of these changes are
shared by the common PDK-53 virus-specific genetic background of the four DENVax viruses. The
genetic sequence of the three attenuation loci as well as the previously established in vitro and in vivo
attenuation phenotypes of these vaccine candidates were carefully monitored for the cGMP-manufactured
DENVax seeds. This report describes strategies used to generate master virus seeds (MVS) as well as their
genetic and phenotypic characterization of use in the manufacture of dengue virus vaccine compositions,
These MVS can be used for manufacture of clinical materials and ultimately commercial vaccine supplies.

Brief Description of the Drawings

[60016] The following drawings form part of the present specification and are included to further
demonstrate certain embodiments. Some embodiments may be better understood by reference to one or
more of these drawings alone or in combination with the detailed description of specific embodiments
presented.

[00017] Fig. 1 represents an exemplary chart reflecting an exemplary chimeric construct of the
instant invention, DEN-2/DEN-4 compared to previously generated constructs and wild type dengue
viruses.

[00018] Fig. 2 represents an exemplary histogram plot comparing various responses using a live,
attenuated DEN-2 backbone (with additional mutations) and a second dengue virus serotype as structural
components substituted for the dengue-2 structural components {(e.g. DENVax-1 MVS). This plot
illustrates plaque sizes of the DENVax MVS. Wild-type Dengue viruses and previously published
research-grade vaccine candidate viruses were included for control and comparison. This plot illustrates
improved production of the dengue virus constructs compared to control dengue virus chimeric constructs.
[00019] Fig. 3 represents an exemplary histogram plot that represents temperature sensitivities of
DENVax MVS (Master Virus Seed). Wild type dengue viruses and previously published research-grade

vaccine candidate viruses were included for comparison with the MVS grade.
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What is claimed:
1. A nucleic acid chimera comprising a first nucleotide sequence encoding
nonstructural proteins from a modified live, attenuated dengue-2 virus strai
PDK-53, and a second nucleotide sequence encoding at least one structural

protein from dengue-1, wherein the live, attenuated dengue-2 virus fu

comprises at least one additional mutation that includes a mutation af nucleic
acid position 3823 wherein amino acid position 116 of NS2A gené is a leucine
instead of isoleucine.

2. The nucleic acid chimera of claim 1, wherein the live, attenyated dengue-2 virus

further includes a mutation at position 4407 wherein amind acid position 92 of

NS2B is aspartic acid instead of glutamic acid.

3. The nucleic acid chimera of claim 1, wherein the live] attenuated dengue-2 virus
further includes a mutation at position 7148 wherein amino acid position 108 of
NS4B is isoleucine instead of threonine.

4, The nucleic acid chimera of claim 1, wherein/the live, attenuated dengue-2 virus
further includes a mutation in position 7311.

5. The nucleic acid chimera of claim 1, whérein the second nucleotide sequence
encodes the E protein from dengue-1 avhich further comprises a mutation at
position 2384 wherein amino acid position 483 of the E protein is alanine
instead of glycine.

6. A pharmaceutical compositiof comprising a nucleic acid chimera of according
to any one of claims 1-5, aild a pharmaceutically acceptable excipient.

7. A pharmaceutical compoSition comprising a polypeptide encoded by a nucleic

acid chimera according to any one of claims 1-5, and a pharmaceutically

8. A method for indGcing an immune response in a subject comprising
administering 4 pharmaceutically acceptable amount of any of the compositions
of claims 6 And 7, wherein the composition induces an immune response to
dengue vitus in the subject.

9. A vectgr encoding a nucleic acid sequence of any one of claims 1-5.

A nytleic acid sequence comprising a nucleic acid sequence encoding a

dified live, attenuated dengue-2 virus strain PDK-53, wherein the live,

e
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includes a mutation at nucleic acid position 6481 wherein amino acid positio,

11.

12.

13.

14,

15.

16.

17.
18.

19.

attenuated dengue-2 virus further comprises at least one additional mutation th

36 of NS4A gene is a proline instead of alanine.
The nucleic acid sequence of claim 10, wherein the live, attenuated dengue-2
virus further includes a mutation at position 7156 wherein amino acid position
111 of NS4B is phenylalanine instead of leucine .

The nucleic acid sequence of claim 10, wherein the live, attenugted dengue-2
virus further includes a mutation at position 8803 wherein arp{go acid position
412 of NS5 is valine instead of isoleucine .

The nucleic acid sequence of claim 1, wherein the live, dttenuated dengue-2
virus further incltudes a mutation at position 592 wherein amino acid position 52

of prM is glutamic acid instead of lysine.

A pharmaceutical composition comprising a nugleic acid chimera of according
to any one of claims 10-13, and a pharmaceutically acceptable excipient.

A pharmaceutical composition comprising/a polypeptide encoded by a nucleic
acid sequence according to any one of ¢laims 10-13, and a pharmaceutically
acceptable excipient. |

A method for inducing an immune/response in a subject comprising
administering a pharmaceutically acceptable amount of any of the compositions

of claims 14 and 15, wherei

he composition induces an immune response to
dengue virus in the subject.

A vector encoding a nugleic acid sequence of any one of claims 10-13,

A nucleic acid chimefa comprising a first nucleotide sequence encoding
nonstructural prota’gs from a modified live, attenuated dengue-2 virus strain
PDK-53, and a gecond nucleotide sequence encoding at least one structural
protein from/lengue-3, wherein the live, attenuated dengue-2 virus further
comprises/at least one additional mutation that includes a mutation at nucleic
acid pogition 6436 wherein amino acid position 23 of N42A gene is asparagine
instedd of aspartic acid.

The nucleic acid chimera of claim 16, wherein the live, attenuated dengue-2

irus further includes a mutation at position 7620,

~J
U
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22. A pharmaceutical composition comprising a polypeptide encoded by a nucleic
acid chimera according to any one of claims 18-20, and a pfarmaceutically
acceptable excipient.

23. A method for inducing an immune response in a subjeét comprising
administering a pharmaceutically acceptable amounf of any of the compositions
of claims 21 and 22, wherein the composition indices an immune response to

dengue virus in the subject.

24. A vector encoding a nucleic acid sequence ¢f any one of claims 18-20.

25. A nucleic acid chimera comprising a firs¢/nucleotide sequence encoding

nonstructural proteins from a modified live, attenuated dengue-2 virus strain
PDK-53, and a second nucleotide sgquence encoding at least one structural
protein from dengue-4, wherein the live, attenuated dengue-2 virus further
comprises at least one additiopal mutation that includes a mutation at nucleic
acid position 3674 whereinAmino acid position 66 of NS2A gene is an glycine
instead of aspartic acid.
26. The nucleic acid chimgra of claim 22, wherein the live, attenuated dengue-2

virus further includés a mutation at position 3773 wherein amino acid position

27. The nucleic agdd chimera of claim 22, wherein the live, attenuated dengue-2
virus furth
28. The nuc

includes a mutation at position 5391.

ic acid chimera of claim 22, wherein the live, attenuated dengue-2

virus farther includes a mutation at position 6437 wherein amino acid position
21 gf NS4A is valine instead of alanine.

29. e nucleic acid chimera of ¢claim 22, wherein the live, attenuated dengue-2

virus further includes a mutation at position 7026.

~1
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30.  The nucleic acid chimera of claim 22, wherein the live, attenuated dengue-2
virus further includes a mutation at position 7538 wherein amino acid positio
238 of NS4B is phenylalanine instead of serine.

31.  The nucleic acid chimera of claim 22, wherein the live, attenuated dengye-2
virus further includes a mutation at position 9750.

32, The nucleic acid chimera of claim 22, wherein the live, attenuated dengue-2
virus further includes a mutation at position 225.

33. A pharmaceutical composition comprising a nucleic acid chingfera of according
to any one of claims 25-32, and a pharmaceutically acceptable excipient.

34. A pharmaceutical composition comprising a polypeptid¢/encoded by a nucleic
acid chimera according to any one of claims 25-32, apd a pharmaceutically
acceptable excipient. |

35. A method for inducing an immune response in a/subject comprising‘
administering a pharmaceutically acceptable gimount of any of the compositions
of claims 33 and 34, wherein the compositjon induces an immune response to
dengue virus in the subject.

36. A vector encoding a nucleic acid seqyence of any one of claims 25-32.

37. A nucleic acid sequence comprising/ne or more nucleic acid sequences identified
by SEQ ID NOS. 1, 7, and 10.

38.  The nucleic acid according to ¢laim 33, wherein the nucleic acid chimera encodes a
polypeptide represented by SEQ ID NOS. 2,3, 8,9, 11 or 12.

39.  An immunogenic compogition comprising one or more nucleic acid sequences of

40.
41.

42.

virus Serotypes, a tetravalent composition.

43.  Thé composition of claim 39, further comprising an immunogenic composition

or a flavivirus selected from the group consisting of yellow fever virus, tick-

N
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44.

45.

46.

47.

48.

49.

50.

51.

borne encephalitis virus, Japanese encephalitis virus, West Nile virus, hepatitis
virus, and a combination of two or more thereof.
s 1-
5, 10-13, 18-20 or 25-32; or at least one composition according to any of £laims 6,
7,14, 15,21, 22, 33 or 34 and a container.

A kit comprising at least one nucleic acid sequence according to any of clai

A live, attenuated virus comprising one or more nucleic acid sequenges according
to any of 1-5, 10-13, 18-20 or 25-32.
A nucleic acid sequence or polypeptide encoded by one or morg nucleic acid

sequences comprising the nucleic acid sequences of Table 3,

A nucleic acid sequence or polypeptide encoded by one oymore nucleic acid
sequences comprising one or more of DENVax-1-A, DENVax-2-F, DENVax-3-F,
and DENVax-4-F,

A composition comprising one or more nucleic acid sequences or polypeptides
encoded by the nucleic acid sequences of claim /7 , and a pharmaceutically
acceptable carrier or excipient.

The composition of claim 48, further compfising a pharmaceutically acceptable
adjuvant.

A composition comprising one or moye live attenuated viruses of claim 45, and a
pharmaceutically acceptable carriey/

The composition of claim 50, wherein the composition comprises a tetravalent
dengue virus composition capgble of inducing an immune response in a subject

against all four dengue virug serotypes.
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What is claimed:

1.

10.

A nucleic acid chimera comprising a nucleic acid sequence encoding a polypeptide
comprising a dengue-1/dengue-2 chimera comprising a nucleic acid sequence
represented by SEQ ID NO.:1 (Pre-master), SEQ ID NO.3: (MVS), SEQ ID NO.5
(WVS): SEQ ID NO.:7 (BVS) or a combination thereof.

A polypeptide molecule encoded by a nucleic acid sequence encoding a dengue-
1/dengue-2 chimera comprising the polypeptide molecule represented by SEQ ID
NO: 2 (Pre-master), SEQ ID NO:4 (MVS), SEQ ID NO:6 (WVS), SEQ ID NO.:8
(BVS) or a combination thereof.

A pharmaceutical composition comprising at least one nucleic acid chimera
according to claim 1, and a pharmaceutically acceptable excipient.

A pharmaceutical composition comprising at least one polypeptide molecule
according to claim 2, and a pharmaceutically acceptable excipient.

Use of any of the compositions of claims 3 and 4 in the manufacture of a
medicament for inducing an immune response in a subject, wherein the medicament
induces an immune response to dengue virus in the subject.

A vector encoding a nucleic acid sequence of claim 1.

A nucleic acid sequence comprising a nucleic acid sequence encoding a modified
live, attenuated dengue-2 virus comprising a nucleic acid sequence represented by
SEQ ID NO.:9 (Pre-master), SEQ ID NO.11: (MVS), SEQ ID NO.13 (WVS): SEQ
ID NO.:15 (BVS) or a combination thereof.

A polypeptide molecule encoded by a nucleic acid sequence encoding a live,
attenuated dengue-2 virus comprising the polypeptide molecule represented by
SEQ ID NO: 10 (Pre-master), SEQ ID NO:12 (MVS), SEQ ID NO:14 (WVS), SEQ
ID NO.:16 (BVS) or a combination thereof.

A pharmaceutical composition comprising the nucleic acid chimera according to
claim 7, and a pharmaceutically acceptable excipient.

A pharmaceutical composition comprising the polypeptide molecule according to

claim 8, and a pharmaceutically acceptable excipient.
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11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

Use of any of the compositions of claims 9 and 10 in the manufacture of a
medicament for inducing an immune response in a subject, wherein the medicament
induces an immune response to dengue virus in the subject.

A vector encoding a nucleic acid sequence of any one of claim 7.

A nucleic acid chimera comprising a nucleic acid sequence encoding a polypeptide
comprising a dengue-3/dengue-2 chimera comprising a nucleic acid sequence
represented by SEQ ID NO.:17 (Pre-master), SEQ ID NO.19: (MVS), SEQ ID
NO.21 (WVS): SEQ ID NO.:23 (BVS) or a combination thereof.

A polypeptide molecule encoded by a nucleic acid sequence encoding a dengue-
3/dengue-2 chimera comprising the polypeptide molecule represented by SEQ ID
NO: 18 (Pre-master), SEQ ID NO:20 (MVS), SEQ ID NO:22 (WVS), SEQ ID
NO.:24 (BVS) or a combination thereof.

A pharmaceutical composition comprising the nucleic acid chimera according to
claim 13, and a pharmaceutically acceptable excipient.

A pharmaceutical composition comprising the polypeptide molecule according to
claim 16, and a pharmaceutically acceptable excipient.

Use of any of the compositions of claims 15 and 16 in the manufacture of a
medicament for inducing an immune response in a subject, wherein the composition
induces an immune response to dengue virus in the subject.

A vector encoding a nucleic acid sequence according to claim 13.

A nucleic acid chimera comprising a nucleic acid sequence encoding a polypeptide
comprising a dengue-4/dengue-2 chimera comprising a nucleic acid sequence
represented by SEQ ID NO.:25 (Pre-master), SEQ ID NO.27: (MVS), SEQ ID
NO.29 (WVS): SEQ ID NO.:31 (BVS) or a combination thereof.

A polypeptide molecule encoded by a nucleic acid sequence encoding a dengue-
4/dengue-2 chimera comprising the polypeptide molecule represented by SEQ ID
NO: 226 (Pre-master), SEQ ID NO:28 (MVS), SEQ ID NO:6 (WVS), SEQ ID
NO.:32 (BVS) or a combination thereof.

A pharmaceutical composition comprising a nucleic acid chimera of according to

claim 19, and a pharmaceutically acceptable excipient.
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22,

23.

24,
25.

26.

27.

28.

29.

30.

A pharmaceutical composition comprising the polypeptide molecule according to
claim 20, and a pharmaceutically acceptable excipient.

Use of any of the compositions of claims 21 and 22 in the manufacture of a
medicament for inducing an immune response in a subject, wherein the composition
induces an immune response to dengue virus in the subject.

A vector encoding a nucleic acid sequence according to claim 19.

An immunogenic composition comprising one or more, live, attenuated dengue
viruses having a nucleotide sequence encoding a dengue virus or dengue virus
chimera represented by SEQ ID NOS. 1, 3, 5, and 7, for a dengue-1/dengue-2
chimera; SEQ ID NOS. 9, 11, 13, and 15, for a live, attenuated dengue-2 virus; SEQ
ID NOS. 17, 19, 21, and 23 for a dengue-3/dengue-2 chimera; and SEQ ID NOS. 25,
27,29 and 31 for a dengue-4/dengue-2 chimera; and a pharmaceutically acceptable
carrier.

The immunogenic composition of claim 25, wherein the live, attenuated dengue-2 virus
is represented by the nucleic acid sequence of SEQ ID NO.15.

The immunogenic composition of claim 25, wherein the composition contains at least
one, live attenuated virus that represents each of the four dengue virus serotypes, a
tetravalent composition.

The immunogenic composition of any of claims 25, 26 or 27, further comprising an
immunogenic composition comprising a flavivirus selected from the group consisting
of yellow fever virus, tick-borne encephalitis virus, Japanese encephalitis virus, West
Nile virus, hepatitis C virus, and a combination of two or more thereof.

A kit comprising at least one nucleic acid sequence according to any of claims 1, 7, 13
and 19; or at least one polypeptide sequence according to any of claims 2, 8, 14 and 20
or at least one composition according to any of claims 3, 4, 9, 10, 15, 16, 21, 22, or 25-
28; and a container.

A live, attenuated dengue-1 chimeric virus comprising one or more polypeptide
sequences encoded from one or more nucleic acid sequences comprising SEQ 1D
NO.:1 (Pre-master), SEQ ID NO.3: (MVS), SEQ ID NO.5 (WVS): SEQ ID NO.:7
(BVS) or a combination thereof, wherein one or more of the nucleic acid sequences

are encapsidated.
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31.

32.

33.

34.

35.

36.

37.

38.

A live, attenuated dengue-2 virus comprising one or more polypeptide sequences
encoded from one or more nucleic acid sequences comprising SEQ ID NO.:9 (Pre-
master), SEQ ID NO.11: (MVS), SEQ ID NO.13 (WVS): SEQ ID NO.:15 (BVS) or
a combination thereof, wherein one or more of the nucleic acid sequences are
encapsidated.

A live, attenuated dengue-3 chimeric virus comprising one or more polypeptide
sequences encoded from one or more nucleic acid sequences comprising SEQ ID
NO.:17 (Pre-master), SEQ ID NO.19: (MVS), SEQ ID NO.21 (WVS): SEQ ID
NO.:23 (BVS) or a combination thereof wherein one or more of the nucleic acid
sequences are encapsidated.

A live, attenuated dengue-4 chimeric virus comprising one or more polypeptide
sequences encoded from one or more nucleic acid sequences comprising SEQ ID
NO.:25 (Pre-master), SEQ ID NO.27: (MVS), SEQ ID NO.29 (WVS): SEQ ID
NO.:31 (BVS) or a combination thereof wherein one or more of the nucleic acid
sequences are encapsidated.

The composition according to any of claims 3, 4, 9, 10, 15, 16, 21, 22, and 25-28,
further comprising a pharmaceutically acceptable adjuvant.

A nucleic acid dengue-1 chimera comprising nucleic acid sequences represented by
SEQ ID NO:7 encoding a mixture of species containing nucleotides C and G at
nucleotide position 2384 which encodes a mixture of dengue viral species containing
amino acids Gly and Ala at amino acid 483.

A dengue-2 nucleic acid sequence comprising nucleic acid sequences represented by
SEQ ID NO:15 encoding a mixture of species containing nucleotides G and C at
nucleotide position 6481 which encodes a mixture of dengue viral species containing
amino acids Ala and Pro in NS4A-36.

A dengue-2 nucleic acid sequence comprising nucleic acid sequences represented by
SEQ ID NO:15 encoding a mixture of species containing nucleotides C and T at
nucleotide position 7156 which encodes a mixture of dengue viral species containing
Leu and Phe in NS4B-111.

A nucleic acid dengue 4 chimera comprising nucleic acid sequences represented by

SEQ ID NO:31 encoding a mixture of species containing nucleotides C and T at
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39.

40.

41.

nucleotide position 7538 which encodes a mixture of dengue viral species containing
Ser and Phe in NS4B-238.

A nucleic acid dengue 4 chimera comprising nucleic acid sequences represented by
SEQ ID NO:31 encoding a mixture of species containing nucleotides A and G at
nucleotide position 7337 which encodes a mixture of dengue viral species containing
Lys and Arg in NS2A-99.

An isolated cell comprising the nucleic acid sequences according to any of claims 1,
7,13, 19, and 35-39.

Use of a composition or a nucleic acid sequence or live, attenuated dengue virus
according to any of claims 3, 4, 9, 10, 15, 16, 21, 22, 25-28, and 30-39 in the

manufacture of a vaccine for inducing an immune response to dengue virus.
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<120>

VACCINES

<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

12

1
DNA

<400> 1
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
gccctggtgg
tggggaacaa
ggaaggatgc
attccaacag

agcaagcagg

.accctcattg

cggatcactg
gtgacctatg
ttggccccac
ggtgcttgga
gtgatagccc

ttcattttgc A

agagacttfi

agtti§g%ca

#

&
&

/

£

Y,
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ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcctteg
ttaaaaaatc
tgaacatctt
tgatggcgtt
aaagaggaaa

cgatggattt

aggcggaacc;/

F

gaacgtgci
acgtgg;éct
aacag%taca
t;}%tctagc
gatgctggt
tggaaggact

ccaccatggce

PatentIn version 3.5

Artificial Sequence

Dengue virus serotype 1, BVS

&

7
cgacaaagac agattcttt%ﬁégggagctaa

agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggagf

ccatttgacc

tcaaactgge
tggcctagaa
aaaagtagag
acatgccata
aacaccatct
gtcaggagca

adaaaacaaa

y
tctctga;ga
gagagadacc
caggdacgag

attccaccaa

Aatgttttga

cgcagatctg
acgcgtgggg
ttcaagacct
tgtgaggaca
gactgttggt
gaacaccgac
acaagagccg
acttgggctc
ggaacatcca
atggccatge
acatgggtgg

ccaacactgg
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ataaccaacg
gcgtgtcgac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgca
ctgcaggtgt
cgatgaccta
gcaatgccac
gagacaaacg
aaacgtggat

tgagacatcc

tcacccagaa_

gatgcgtggg
atgtggtact

acattgaact

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
tatgatagtt
caacatgtgc
caaatgcccc
ggacacatgg
ttccgtegea
gtcctctgaa
aggattcacg
agggatcatt
aataggcaac
ggagcatgga
cttgaagacg

COMPOSITIONS AND METHODS FOR DENGUE VIRUS CHIMERIC CONSTRUC

'S IN

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080




gaggtcacaa
accaccgatt
aactttgtgt
ggaaaaggta
atagttcaat
vcaccaggtgg
cctacgtecgg
acagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgcac
gggagattaa
gcagaaccac
ctaagctggt
gcacgaagga
ttcacgtcta
agcggagttt
aattcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag

accctgcagt
cgagatgtcc
gccgacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tggctgagac
catgcaagat
taacagccaa
cctttggtga
tcaagaaagg
tggccattct
tgggaaaact
cttggaccat
acacgtccct
tggtgcagge
gtgggatttt
aatccccttc

tccgeteagt

acattctatc A

tgcaggcagd

catggggtaa

acfatggctt

aaacaggatszgttctgcga
gtccatgcgg atatgggtta

aaagccpctt
5

tcattgaagt
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tctgegtaaa
aacacaagga
gttcgtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgttg
cttaccactg
tttactggtc
acaagaagga
gacaacaatt
agggatgtca
ccagcatgga
tccetttteg
ccccatagtc
gagctacatc
aagcagcata
gggagacacc
ggtacaccag

gaaaatagga

ttcgatgatg A

cgatagtggt
catcacggac

aaag/fagct

aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa

taaaaactgc

ttgtgcattg
gaagccacac
agaggctggg
tttaagtgtg
gtgatagtca
ggaacaactg
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttcgcaggac
tatgtgatgt
actgttctgg
acccaagatg

actgacaaag

aagctaaaat
tggtggaaga
gcaatggctg
tgacaaaact
ccgtecacac
caaccataac
cattagattg
aagaaagatc
ctggggcttc
cagctcatgce
ctgcgetgac
acctaaaatgy
gcacaggqﬁc
tgcagy taa
agaaéggagc

a@gaaccagt

gtggtaggagftaggtgaaaa

gggaaaatgt
gcatggéact
gttgﬁtggaa
a}égggattc
gcatcgcag
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectc
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca

cactggccaa
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ttgaagcaac
tcggttctat
ctgcatatgg
tgctgacatg
ccgcecattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg

aatcacacac

atcaaacacc
acaagacgcg
tgggctattc
agaaggaaag
tggagatcag
acctcaagct
ttcacctag

atggcttgtc
aacat;*caa
aaa~éagcag
Egbagcgaca
/cagactaaaa
attcaagtta
atatgaagga
aacccagaat
caatattgag
agctttgaaa
tgcccgagga
aggaggagtg
agttttgttt
gctaggatta
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacaté
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag

cctctggage




aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagy
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatcg
cgtggcgcty
aaagacctaa
gaagtccagg
ggtcttttca

acgtcaggat

gttgttacaa,

tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttagc
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga

gagccggagt

ttctaatgca £

tatcatatgd
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gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagatcaa

tcctgtatga

ggccgg;gta

tfiéaaagaa
aaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc

gaagagatac

ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa.
gtgacttatc
ctcttgagaa
tcccagagcea
atggtcctca
atcttgtgcg
ttggcagtgg

ataccattag

tcgctggacc
catggcatct
tgactgagga
tcataacaga
atgggtgctyg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact

agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctgc
gtacgggatg

cacagctgga

cctggaggaa/

ttcttttglg

tatg%} ggc
agigéccttc

agctgacctc Sg%ggaattg

ccctaccag;féaccattctt

aaatgg;gﬁb
tcch}'Cgc
tgt%TQtttc

cg%lgacgat

tcaagaaccgfﬁcaagaaaag

gtgagcatﬁ%
gctggadgge
gagadagcag
cgﬁ&caataa
Cactgacca

ataccaatca

ttgtgggatg

‘agaattaagc

ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagccc
cgaaagagaa
cttcecggeca
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tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcagc
ttcctteacce
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat

tagtcagaga

aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa

aacgaaacct

ttctcctgga
tggtaatggt
aagcattgaa
catggacctc

agctataaaa




cggggtttga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatgggag
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg

acatttgtta

gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctceceeccggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctggc
ggaagatgac

aaatacagcc

ttattccaga,

tagccatcg

cgaagqyéga

??
acagctatag £caaccaagce

s

i

i

Aw"
£

/

aagatggag
actcf;gifz‘

tcggagttee

cagctctttt
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cttggccccc
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac

gaccctgaac

agacgcactgy

ccatgctc;%
tacagtgacg
cctgggaatg

achctggata

Acctgaaaaa

cacagtggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegec

cttattggta

actagagttg
accccagcca
acatttacca
gacgaagccc
gtggagatgg
ccatttcctce
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta

cgcttgagag

tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat

gctgcatgaa

aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt

tgggattttt

accaatcata
&

ggtcaC993}f

tatagcagct
tgatﬁg%iag
ttcggaaatg

/
adcagtcata
£

tgccagtgagf%cactctagt

atgagaatda
/4

actgg@éaga

gcagéttcga

ggéaagcaag

gtctggttgqﬁ%ctacagagt

tttgatggﬁé
aaaga}éggg
ccag&ggcgc
cyg;tcacag
gécaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct

gcacattatg

Page 4

tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
tcacggctag
taétactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatgc
cctcagtgaa
ggaaaggatg
actcacaagt

ccatcatagg

ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gcteccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttctc
ccaactgacc
gatgggtttc
acccgagagc
cgtggccaca
tgtgtcccta
gccattgtca
caaccccata

gccaggactc




caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
‘gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
- atgtactggg
atgttgatca
ctcggaagceg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga

tggcttggag

ttctccagagkf

/

attctaaggg

tgggatdcaa

caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggccgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca

tttggaaaga

cggcacgtgé

tccatcjiga

acgtgagcaa

gaatcacact
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agctcagaaa
gattgaccta
gctcctagtc
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggcyy
agacagﬁgct
aga;fzgaaa

atvfagggaag

gaaaggtgag saagcaatgca

ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga

agaagaccta

agagcagcgg cgggcatcat
gatccaatac cttatgatcc
ctctgcgtga ctcaagtatt
ttagctaccg ggcccatctc
accattgcgg tgtcaatggc
ctcttttcta ttatgaagaa
acgcttggag agaaatggaa
tacaagaaaa gtggaatcca
ggagaaacgg accatcacgc
agaaacatgg tcacaccaga

tcatactatt gtggaggact

gaaaaaccca
gaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg/
ggaagtggat
tgtgtgé§2a
agg éaagta

adagaatgta

{
ccaggacacg aagaacccagfccccatgtca

agtggagttg acgtttt,ff
ggggagtcat caccaygtcc
gtagaaaatt ggﬁpéaacaa
ccctcagtca ;ﬁéaaaaaat
aatccactcgﬁﬁacgaaactc
atagtgtﬁﬁi cagtgaacat
aagaq%ﬁgca cttacgagcc
gaagé%gaga taccaaacct
Qg%;aaacat catggcacta
&gctatgaaa caaaacagac
ctgacaaaac cttgggacgt
ccatttggac aacagcgcgt
gaaggcacga agaaactaat
aaaaagacac ctaggatgtg
gccttggggg ccatattcac
gatagtaggt tttgggagct
gaaacatgtg tgtacaacat
gcaaaaggca gcagagccat
gccctaggat tcttaaatga
gaaggagaag ggctgcacaa
ggagcaatgt atgccgatga

aaaaatgaag aaatggtaac

Page 5

catccegeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagy
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtceccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga

aaaccacatg




gaaggagaac
gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gccegaatct
tacgcccaaa
gctatttgcet
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg
gaacgccaga
<210>
<211>
<212>
<213>

<220>
<223>

<400> 2

2
3464
PRT
Arti

Met Asn Asn

A

Lys Arg/lu Arg Asn Arg val Ser
3 20

#

I

i

fiﬁ

acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggagc
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggcec
gacccctccec
tcgectggaag
ctgggaaaga

aaatggaatg

ficial s¢

S
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agccgaggcec attttcaaac

accaagaggc acagtaatgg
tggcacctat ggactcaata
gggagaagga gtctttaaaa
aaactggtta gcaagagtgg
ttgtgttgtg aaacctttag
gggaaagatt aggaaagacé
acaagtgccc ttctgttcac
cgttgttcca tgtagaaacc
agggtggtct

gatgtacttc

ttgcgggaga
cacagacgcg

atcacattgg gttccaacaa

gacaacggaa gacatgctga

ggaagacaaa actccagtgg

ccaatggtgc ggctcattga

agcagcaata aatcaagtta

atccatgaaa

Pl

actaacatga aacaaggcta
. 7

gctacctgtg agcccgﬁ%cc
cttgagtaaa cta}étagcc
acaaaccatg g# gctgtac
ttacaaatcg éagcaacaat
gactagaggt tagaggagac

ccagagdtcc tgctgtctcc

gtggfgttga atcaacaggt

Dengue vigis serotype 1, BVS

25
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agattcagaay

taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggcctgttt

acctcaggct

aaacaaggtg
gagaagagac
tatggaagce

cctaacaatc

gttatcaaga

cgcaagcgcet

ggaaccttcag/

tgagtti?{c

gattg_éaga

ggggﬁagtct

ggcggcaaat

gtcgaacaaﬁfﬁtggtccata

cagtctggda

aatca}égga
y

ttggéttaac

/
gatcccttat

/gagaagagga

gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggggcccaa
ccccecgaaa
tcagcatcat

tct

30

cagggtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca

fﬁanrg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
5

Thr val GIn GIn Leu Thr Lys Arg.




Phe

Ala

Ile

65

Leu

Arg

Met

Ser

val

145

Asp

Asp

Thr

Leu

Met

225

Ala

Ala

Met

Ser

Leu

50

Leu

Arg

Arg

Ala

Lys

Asn

Thr

val

Cys

Ala
210

-Ser

Leu

Ile

Leu

Leu
35

val
LYS
Gly
Arg
Phe
115
Gln
Met
Met

Asp

Ser

195

Pro

ser

Gly
Ala
APQ
Phe
Arg
His
Glu
Cys
Thr
%0
GIn
His
Glu

His

Met
Phe
Trp
Arg
85

Ser
Leu
Arg
Thr
Tyr
165
Trp
Thr

val

Gly

Pro

Glu

Leu

Leu

Gly

70

Lys

Ala

Thr

Gly

Leu

is0

Lys

Cys

Gly

Gly

Ala

Gly
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Gln Gly Arg Gly Pro Leu Lys Leu
40 45

Arg Phe Leu

55

Thr 1le Lys

Glu Ile Gly

Ile
105

Gly Met

Thr Gly
Leuy
Ala

Met

Cys Pro Arg

Thr
185

Asn Ala

Thr

Lys

Arg

90

Ile
Gly
Leu
Asp

Ile
170

/
.

£

His
200

Glu Arg

Leu G;
215 /

ﬁﬁ%fLyS

Phe Thr

Leu

Gln

Thr G1n

Met Ala
280

Leu Ser

Gly
295

/

Arg

Glu

Ile

Ile

250

Gly

Arg

Ala

Ile

ser

75

Met

Met

Glu

Phe

Leu
155

s

f
/
Asp Thr

ASp
Thr
Gln
235
Ala
Ile

Cys

Thr

Page 7

Pro
60

Lys

Leu

Leu

Pro

Lys
140

7

ff
)

The' Glu
&

Trp

Lys

Arg

Lys

Leu

Ile

val

Trp
300

Pro

A1a

Asn

Ile

His
125

Thr

Ile

Ile

Pro
110

Met,&je val

/

/
Thr/ser Ala
ff

/

Vi

Ala

val

Arg

Ala

val

Phe

Phe

Gly

val

G1¥f%1u Leu

Glu
Thr
190
Ser
Glu
Glu
Leu
Ile
270

Ile

ASp

Cys

Pro

175

Tyr

val

Thr

Thr

Ala

255

Leu

Gly

val

Gly
Glu
160

Asp

Gly

Trp .

Leu

Asn

val
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Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Leu Lys Thr Glu val Thr Asn Pro Ala val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser
340 345 350

r

Arg Cys Pro Thr GIn Gly Glu Ala Thr Leu val Glu Glu Gln Asp A1aj/fﬂ
355 360 365 /

Asn Phe val Cys Arg Arg Thr Phe val Asp Arg Gly Trp Gly Asn 'fy
370 375 380 f‘

¢
Cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys ﬁ%e Lys

385 390 395 ff/ 400

Cys val Thr Lys Leu Glu Gly Lys ITe val GIn Tyr G1u;£;n Lteu Lys

405 410 415
£
/o
Tyr ser val Ile val Thr val His Thr Gly Asp GIn/His GIn val Gly
420 425 V4 430

El

e
7

Asn Glu Thr Thr GTu His Gly Thr Thr Ala Thr/Ile Thr Pro GIn Ala
435 440 7 © 445
A
Pro Thr Ser Glu Ile Gln Leu Thr Asp TyngWy Thr Leu Thr Leu Asp
450 455 7 460

Cys Ser Pro Arg Thr Gly Leu Asp P éfisn Glu Met val Leu Leu Thr
465 470 475 480

Met Lys Glu Arg Ser Trp Leu V&l His Lys GIn Trp Phe Leu Asp Leu
485 ff 490 495

Pro Leu Pro Trp Thr Gg§ Ala ser Thr ser GIn Glu Thr Trp Asn
7 505 510

Arg Gln Asp Leu Leu ffi Thr Phe Lys Thr Ala His Ala Lys Lys GiIn

520 525

Glu val val

Ser GIn Glu Gly Ala Met His Thr Ala Leu
530

535 540

Thr Gly Ala fhr Glu I1e GIn Thr ser Gly Thr Thr Thr ITe pPhe Ala
545 / 550 555 560

Gly Hisgfeu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
4 565 570 575 ‘

Iy Page 8




Met

Ala

Thr

Ser

Glu

Asp

Tyr val
580

Thr Gln

595

Ala Pro

Met Cys
His

Gly

Cys Lys

478484_85_SequenceListing

Thr

val
600

Thr Leu val

Ile Pro phe Ser

Gly ser Phe Lys Leu Glu Lys
585

Gln val

Thr Gln

590

Lys Tyr
605

Asp Glu

Glu val

Glu Gly

Lys Gly

610 615 620

V.

Thr Aspff‘Z

?
61%/ er

65

Thr GIn Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile val

635

Ala Glu
650

val Ite Glu

645

Lys Glu Lys Pro Asn Pro Pro Phe Gly

/

val Ala Glu Leu Serf4rp pPhe

660

Tyr Ile val Gly Gly Lys Ala Leu Lys

665

62
Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thrfi?a Arg Gly
680 6§;§
P,

/

Ala Arg Met Ala Ile Leu Ala ngfAsp Phe
7Q

695

Gly Asp Thr Gly ser

o
&
4
&

Gly Lys Leg§Va1 Phe
71

720

Thr His G1n val

710

Ile val Phe

705

Gly Gly Ser Met

I

Thr Ala Tyr val Leu Phe ser %%g?Va1 ser Trp Thr Met
7

Lys
735

Ile Gly 1le Leu Leu Thr Gly Leu Asn Ser Asn

Thr

Leu

AsSnh

785

His

Leu

Ser

Ala

Leu
755

val

Glu-

Met

Met

Arg Leu

Cys Ife
60

1 Asp Ser Gly

Ser

Gly Ile

Phe GIn
810

Lys

His Glu
825

Lys Ala

Glu Asn Leu Met

840

Ala Ile

Cys val
780

Phe Tle
795
Pro Glu

Glu Asp

Trp Lys

pPage 9

750

val Thr

765

val ser
Thr Asp
Ser Pro

Ile Cys

Gln Ile
845

Arg
Leu Tyr
Trp

Lys

val
800

Asn

Ser

Lys
815

Gly

Thr pPro




Glu

Thr

865

Pro

Lys

Pro

Glu

Lys

945

Ala

Ile

Ile

Asn

Gly

Ile

Phe

Arg

Thr

Leu

850

Gly

Gln

Met

Glu

val

930

Leu

Ala

Glu

Glu

Gly val Leu Glu

1010

Pro val Ser

1025

Thr
1040

Cys
1055

Gly Pro Ser

1670

Glu
1085

G1y6f;1u Asp
110

'

&

Asn

Asp

Pro

Leu

Thr

915

Glu

Lys

Ile

Ser

val
995

Gly Pro

Asp Gly

Tr

/

His

Ile

Thr

Ser

900

Ala

ASp

Glu

Lys

Ala
980

Ile

Lys

Glu

885

Thr

Glu

Tyr

Lys

Leu
Gly
8

Leu
Glu
Cys
Gly
Gln
950

Asn

Asn

Lys Asn Cys

Cys

Gln

Trp

Ser Glu
1015

His

His &

Thr f

Leu

Cys

Gly

Arg

Arg

Cys

478484_85_sequencelListing

Ser Glu Asn Glu val Lys Leu Thr 1Ile
860

855

Ile

Lys

Ser

Pro

Phe

935

Asp

Arg

Asp

His Trp Pro
1000

Ser

Met

Tyr

His

Asn

920

Gly

val

Ala

Thr

1690

Trp Tyr

1105

Cys

Gln

Ser

Asn

905

Thr

val

Phe

val

Trp Lys I

985

Met 4

Ala

Trp

GlIn

Asn

Phe

cys

His
970

Page 10

£

Arg Pro

Lys Leu

val Thr

Thr Ala

Thr Leu

Gly Met

£
/

Gly
875
LysS
Thr

Arg

Thr

Ala

ra

Ly

Th

Ph

Al

Th

94

Se

AsEfMet Gly Tyr
1}’ /
o

7

/
%&s Ser His
le Ile Pro
Gly
Glu
Glu
Ser

Pro

Glu

s Arg

r Trp

e Leu

aTrp

r Asn
0

Se
Gl
11
91

As

11

/

r Leu
Yy Lys
895

e Asp
0

n Ser/

Y,

;férp

r L /s‘,ai_eu Met

/

F

1;fG1u Lys

Lys
1020

Tyr
1035

Met
1050

ASp
1065

Pro
1095

Ile
1110

975

Met

Leu

Ser
960

Trp

Ala ser pPhe
990

Thr Leu Trp Ser
1005

Asn Leu Ala

His

Asp

Cys

Lys

Leu

Arg

Thr

Phe

Gly

Leu

Arg

Pro

GlIn

Asp

Asn

Tyr

Leu
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Lys Glu Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly Gln val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His

1145 1150 1155
/
Ala ITle Leu Leu val Ala val Ser phe val Thr Leu 1Ile Thr Gly /
1160 1165 1170 /

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val %ﬁy

1175 ’ 1180 1185 /
/
Ala Thr M™et Thr Asp Asp Ile Gly Met Gly val Thr Tyr éﬁ Ala
~ 1190 1195 1200 {/y
Leu Leu Ala Ala Phe Lys val Arg Pro Thr pPhe Ala 542 Gly Leu
1205 1210 121%{
Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met gé% Thr Thr 1le
1220 1225 A230

#
4
o
o

Gly Ile val Leu Leu Ser Gln Ser Thr Leu gﬁo Glu Thr Ile Leu
& .

1235 1240 y 1245
. ﬁf
Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 £ 1260

val Arg Asn Met Glu Lys Tyr Gln Leu Ala val Thr Ile Met Ala
1265 1270 1275

Ile Leu cys val Pro Asn Ala Aal Ile Leu Gln Asn Ala Trp Lys
1280 128 1290

val val val Ser val Ser Pro Leu Phe

1305

Leu Thr Asp Trp Ile Pro Leu Ala Leu

1320

Thr Thr Ala Ile Phe Leu Thr Thr Leu

1335

ser Ser Trp Pro Leu Asn Glu Ala ITe

1350

Met ITe Leu Ala Ser Ser Leu Leu Lys

1365

Page 11
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Asn Asp Ile pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile Ser
1400 1405 1410

Gly Ser Ser pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser TIle Lys Asn Glu Glu Glu Asp GIn Thr Leu Thr Ile Lé
1430 1435 1440 £

ITe Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro y§1 Ser
1445 1450 1455 a

ITe Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu VYal Lys Lys
1460 1465 1479{

£

/
Gin Arg Ala Gly val teu Trp Asp val Pro Ser Rﬁb Pro Pro Met
1475 , 1480 485

Fa
&

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr &%b Ile Lys GIn Lys
1490 1495 ﬁf 1500

Gly Ile Leu Gly Tyr Ser GIn 1Ile Gly ﬁﬁa Gly val Tyr Lys Glu
1505 1510 Va 1515

Gly Thr Phe His Thr

Arg Gly Ala val Leu
1520

Met His Lys Gly Lys

Trp Ala Asp val Lys
1535

Lys Asp Leu Ile Ser

Lys Leu Glu Gly Glu
1550

GIn val Leu Ala Leu Glu Pro Gly

Trp Lys Glu Gly G1u,j
/7 1570 1575

1565

val GIn Thr Lys Pro Gly Leu Phe Lys Thr

Lys Asn Pro Argf”
/ 1585 1590

1580

Asn Ala i;yfihr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly

1595 1600 1605
ﬁ{
Thr ser/ Gly ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

4 Page 12




Leu
Ala
Glu
His
Arg
Thr
Pro
Arg
Leu
Asp
Tyr
Met
Asn
Trp
val
Cys

Thr

Tyr Gly Asn
1625

Ile Ala Gln
1640

Asp Asp Ile
1655

Pro Gly Ala
1670

Glu Ala Ile
1685

Arg val val
1700
ITe Arg Tyr
1715

Glu 1Ile val
1730

Leu Ser Pro
1745

Glu Ala His
1760

Ile Ser Thr
1775

Thr Ala Thr
1790

Ala Pro Ile
1805

Asn Ser Gly
1820

Trp Phe val
1835 /

Leu Argflys
1850

/
Phggjisp Ser

Gly

Thr

Phe

Gly

Lys

Ala

Gln

Asp

val

Phe

Arg

Asn

Glu

val

Glu

Arg

Lys

Arg

Ala

Thr

Leu

Arg

Thr

val

Ser

Gly

Tyr

478484_85_Sequencelisting

vail
1630

Lys
1645

Lys
1660

Thr
1675

Glu
1705

Pro
1720

Met
1735

val
1750

Asp
1765

Glu
1780

Ile
1840

1855

val
1870

Thr Arg Ser Gly Ala Tyr val Ser
1635

Ser

Arg

Lys

Leu

Met

Ala

Cys

Pro

Pro

Lys

Lys

Lys

ITe Glu Asp Asn
1650

Pro Glu Ile

Arg Leu Thr Ile Met Asp Leu

1665

Arg Tyr Leu Pro Ala Ile val

1680

Arg Thr Leu ITe
1695

Leu A]as;gé

Vi

Glu Glu Ala Leu Arg G}i Leu
1710 /

Ile Arg Ala val Hﬁi Thr

'

His Ala Thr phé
740
Asn Tyr Ag% Leu
JTss

Ala sér Ile Ala
s 1770

ily Glu Ala Ala
1785

Arg Asp Pro Phe
1800

Arg Glu Ile Pro
1815

Thr Asp Phe Lys
1830

Ala Gly Asn Asp
1845

val I1e GIn Leu
1860

Thr Arg Thr Asn
1875

Page 13

1725 /
/

Thr

Ile

Ala

Gly

Pro

Glu

Gly

Ile

Ser

Asp

Met

Ile

Arg

Ile

Gln

Arg

Lys

Ala

Arg

Trp

Gly
Arg
Met
Gly
Phe
Ser
Ser
Thr
Ala
Lys

Asp

¢

/
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Phe val val Thr Thr Asp Ile sSer Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro

1910 1915 1920
val Thr His Ser ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg f/
1925 1930 1935 :

Asn Pro Lys Asn Glu Asn Asp GIn Tyr ITle Tyr Met Gly Glu Pro
1940 1945 1950

/
/
Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu A1aff§s Met
1955 1960 1965 /
/
Leu Leu Asp Asn ITe Asn Thr Pro Glu Gly Ile Ile Hro ser Met
1970 1975 1980/

Phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile ﬁéi Gly Glu Tyr
1985 1990 #1995

v
s

Arg Leu Arg Gly Glu Ala Arg Lys Thr pPhe y%1 Asp Leu Met Arg

2000 2005 y 2010
ﬁf
Arg Gly Asp Leu Pro val Trp Leu A1aﬁ#yr Arg val Ala Ala Glu
2015 2020 Vi 2025

rp Cys Phe Asp Gly val Lys
2040

Gly ITe Asn Tyr Ala Asp Arg Arg/f
2030 2035 7

Asn Asn Gln Ile Leu Glu Glu /2

/ val Glu val Glu Ile Trp Thr
2045 20%&

2055
Lys Glu Gly Glu Arg Lys f&s Leu Lys Pro Arg Trp Leu Asp Ala
2060 / 065 2070

Arg Ile Tyr Ser Asp fo Leu Ala Leu Lys Glu Phe Lys Glu Phe
2080 2085

Ays ser Leu Thr Leu Asn Leu Tle Thr Glu Met
2095 , 2100

Ala Ala

Thr Phe Met Thr GIn Lys Ala Arg Asp Ala Leu
2110 2115

val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2125 2130

Page 14




Tyr

Leu

Phe

Cys

Gln

Ile

ASp

Ala

Lys

Asn

Tyr

Ile

Gln

Lys

Gln

Ala

Arg

s
o,

478484_85_

SequencelListing

Asn  His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145
Leu Leu Thr teu Leu Ala Thr val Thr Gly Gly 1Ile Phe Leu
2150 2155 2160
Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175
Cys 1Ile Ile Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala Gln Ile
2180 2185 2190
Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Lgu
2195 2200 2205 £
/

val Leu Leu Ile Pro Glu Pro Glu Lys GIn Arg Thr R#B Gln
2210 2215 2220 /’f
Asn  GIn Leu Thr Tyr val val Ile Ala Ile Leu TFhr val val
2225 2230 4

Yy,
Ala Thr Met Ala Asn Glu Met Gly Phe Leu GIu Lys Thr Lys
2240 2245 2250
Asp Leu Gly Leu Gly Ser 1Ile Ala Thr gfn GIn_ Pro Glu Ser
2255 2260 ﬁﬁ 2265

/fﬁ
&
Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 ff' 2280
/

Ala val Ala Thr Thr phe val jfhr Pro Met Leu Arg His Ser
2285 ‘ 2290 2295
Glu Asn Ser Ser val Asn Wal Ser Leu Thr Ala Ile Ala Asn
2300 ‘ 2310
Ala Thr val Leu teu Gly Lys Gly Trp Pro Leu Ser
2315 2325
Met Asp Ile Gly Pro Leu Leu Ala ITe Gly Cys Tyr Ser
2330 2335 2340
val Asn pro/Ile Thr Leu 1Ile Ala Ala Leu Phe Leu Leu val
2345 2350 2355
His Tyr/Ala Ile Ile Gly Pro Gly Leu Gln Ala Lys Ala Thr
2360 £/ 2365 2370
G1ug%i:a Gln Lys Arg Ala Ala Ala Gly ITe Met Lys Asn Pro
2375 2380 2385
7
' pPage 15




Thr

Asp

l.eu

Cys

Glu

Met

Leu

Gly

Asn

Ile

Gly

val
2390

Pro
2405

Cys
2420

Glu
2435

Gly
2450

Ala
2465

Phe
2480

Asn
2495

Ala
2510

Gln
2525

Glu
2540

Asp

Lys

val

Ala

Asn

Ash

Ser

Ile

Leu

Glu

Thr

Gly

Phe

Thr

Leu

Pro

Ile

Ile

Gly

Gly

val

Asp

Ile

Glu

Gln

Thr

Gly

Phe

Met

Glu

Lys

Asp

His

Thr

Lys

val

Leu

Arg

Arg

Lys

Thr

Ser

Arg

His

478484 _85_Sequencelisting

val
2395

Gln
2410

Ley
2425

Ala
2440

Phe
2455

Asn
2485

Leu
2500

Ile Asp Leu Asp Pro Ile Pro Tyr

Leu

Met

Thr

Trp

Ser

Thr

Gly

Phe

Leu

Gly

Met

Gly

Asn

Tyr

Thr

Glu

Gln

f"

Ser

val

2400

Gln val Met Leu Leu val

2415

Arg Thr Thr Trp Ala Leu
2430

Pro Ile Ser

Thr Thr Ile Ala val sgr

2460

Leu Ala Gly Ala qﬁi Leu
2475 4

/

Asn Thr Arg 52
2490 /

/

&

Lys Trp Lys Ser
505

Ile Tyr Lys Lys
#2520

7

/

¢
Ala y@s Glu Gly 1Ile
s

2535

Arg Gly Ser Ala
2550

Thr Pro Glu Gly
2565

Gly Trp Ser Tyr Tyr
2580

Lys

Met

Asp

Gly Leu Thr Lys
2595

ser Thr Tyr Gly
2610

val Phe pPhe 1ITe
2625

Asp Ile Gly Glu Ser

2640

Page 16

Gly

Arg

ser

Lys

Lys

Lys

Cys

Gly

Trp

Pro

Ser

Thr

Leu

Gly

Arg

Leu

val

Gly

Gly

Asn

Pro

Pro

£

£

Thr Leu Trp /
2445 /f




AsSn
val
Leu
Gln
Asn
Ile
phe
Leu
Asn
His
Trp
Ser
ASp
Pro
Thr
A]g

Met

Pro

2645

Glu
2660

Asn
2675

Arg
2690

Ser
2705

val
2720

Thr
2735

Gly
2750

Leu
2765

Glu
2780

Ala
2795

ser
2810

val
2825

Phe
2840

GIn
2855

Glu
2870

CyéffThr
;9 5
h

Thr

Asn

Pro

Lys

Thr

Ser

Met

Ser

Asp

Thr

Tyr

val

Trp

Tyr

Tyr

His

Ser

Arg

Gly

Ile

Ser

His

Arg

Glu

Leu

Met

Gly

Glu

val

Tyr

Thr

Ile

Trp

Gly

Glu

Ala

Asn

Pro

Gly

Met

Asn

Lys

Arg

Gly

His

Ser

Glu

478484 _85_sequenceListing

2650

Asn
2665

Ser
2680

Ala
2695

Tyr
2710

Met
2725

Lys
2740

Asn
2755

Lys
2770

Tyr
2785

Tyr
2800

Phe
2890

Asn

val

Leu

Trp

Ile

Ala

Ile

Arg

Asp

Glu

Thr

Thr G1n

ITe Glu

val Arg

val ser

ser Arg

Thr Tyr

Gly Ile

ITe Glu

Gly Arg Thr Leu'Arg val

Phe
Lys
Asn
Asn

Met

Lys
‘;,f!

A

Gln @éiins

/

’gﬁﬁf Lys

Arg Leu

Met Ala

Lys Glu

Lys Lys

Gly Lys

Arg Lys

Page

GIn

Leu

Met

LyS

Leu

Lys

val

2655

Cys
2670

Met
2685

Pro
2700

Ile
2775

Pro
2790

Thr
2805

Thr
2820

Thr
2835

val
2850

Met
2865

LysS
2880

Arg
2895

Leu

Ile

Glu

Leu

Ser

Tyr

Gly

Lys

Asp

Asp

Lys

Thr

Ser

Asn
Lys
Ala

ser

Leu

val

Leu

Arg

/

/7
Gly Asﬁ/

7
f

Gln

Lys

Ser

Pro

Thr

Thr

Ile

Pro

Asn

ASp

Pro

Glu

Thr

Trp

Thr

Arg

Thr

Arg

Ala




Ala
Arg
Glu
Asn
Ala
Phe
Phe
His
Gly
Thr
Glu
Tyr
Thr
Gln
Gln
Gln

Ala

Leu
2900

Glu
2915

Arg
2930

Met
2945

Lys
2960

Leu
2975

Ser
2990

Lys
3005

Ala
3020

Leu
3035

GlIn
3065

val
3080

val
3095

Leu
3110

His
3125

Gly

Ala

Asn

Met

Gly

Glu

Arg

Leu

Met

Glu

Glu

Asn

Met

Gly

Ile

Leuy

Ala

val

Leu

Gly

Ser

Phe

Glu

Gly

Tyr

Asp

His

Lys

Asp

Thr

Argf;

'%hr

ITe Phe

Glu Asp

His Leu

Lys Arg

Arg Ala

Glu Ala

Asn Ser

Tyr Ile

Ala Asp

Leu Lys

Lys Lys

val val

Ile I]ejgﬁ

Ile Thr

Arg Glu

478484_85_sequenceListing

Thr
2905

ser
2920

Glu
2935

Glu
2950

Ile
2965

Leu
2980

Leu
2995

Leu
3010

Asp
3025

Asn
3040

Leu
3055

Asp Glu Asn Lys Trp Lys Ser
2910

Arg

Gly

Lys

Trp

Gly

Ser

Arg

Thr

Glu

Ala

Xal

Arg

Asn

Gly

Glu

Leu

Phe Trp Glu Leu
2925

Lys Cys Glu Thr
2940

val Asp Lys

cys

val

Lys Leu Gly Glu Phe Gly
2955

Tyr Met Trp geu Gly Ala A

970

Phe Leu Asn Glu
2985

/

Asp val Ser L s
3015

ﬁﬁ?b
Ala Gly ff% Asp
& 3030

.:;%V
I
P
¢

Glu met val Thr
ﬁf 3045

/

ilu Ala ITe Phe
3060

Gln Arg Pro Thr
3075

Arg Asp Gln Arg
3090

Thr Phe Thr Asn
3105

Glu Gly val Pphe
3120

ITe Ala val Gln
3135

Ser Arg Met Ala
3150

page 18

Asp

/
HA's

/

Gly val Glu Gly ;gfi Gly
3oogf'

LysS

Thr

Asn

Lys

Pro

Gly

Met

Lys

Asn

Ile

Glu

Arg

His

Leu

Arg

Ser

Glu

Ser

Trp

Ser

Ala

Tyr

Trp

Leu

Gly

Met

Thr

Gly

Gly

Ala

Ile

Leu

Gly
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Asp Asp Cys val val Lys Pro Leu Asp Asp'Arg Phe Ala ser Ala
3155 3160 ‘ 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 3175 3180

Gin Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3190 3195 :

Phe Cys Ser His His Phe His Glu Leu ITe Met Lys Asp Gly Arg /
3200 3205 3210

7

val Leu val val Pro Cys Arg Asnh Gln Asp Glu Leu Ile Gly Agﬁf
3215 3220 3225 /

Ala Arg 1Ile ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Tb¢£A1a
3230 3235 3240 4

s

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Méi Tyr Phe

3245 » 3250 3255 /
ff
His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala I1€ Cys Ser Ala
3260 3265 3270

&

5/
val Pro Ser His Trp val Pro Thr Ser Arg Bh? Thr Trp Ser Ile

3275 3280 Y 3285
His Ala Lys His Glu Trp Met Thr Thr ,fu Asp Met Leu Thr val
3290 3295 }? 3300

Trp Asn Arg val Trp Ile Gln

Asn Pro Trp Met Glu Asp Lys
3305 3310 7

3315

Thr Pro val Glu Ser Trp A£lu Ile Pro Tyr Leu Gly Lys Arg

3320 3330

Glu Asp Gln der Leu ITe Gly Leu Thr Ser Arg Ala
3335 / 3345

Thr Trp Ala X’T Ala Ala 1le Asn GIn val Arg Ser
3350 / 3360

Leu Ile Gly A Thr Asp Tyr Met Pro Ser Met Lys
3365 4 3375

Arg Phe Arg/. Glu Ala Gly val Leu Trp Lys Ala
3380 / 3390

Lys LegffThr Asn Lys Ala Arg Ser Gln val Gly Leu Ser His Ser
5 3400 3405
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Thr Glu Lys Thr Met Leu Pro val Ser Pro val Gln Gly Arg Lys
3410 3415 3420

Lys Ser Gly His His Lys Cys His Ser Leu Ser Lys Leu Cys Ser
3425 3430 3435

Leu Leu His Leu Arg Arg Cys Lys Lys Ser Gly Arg Pro Gln Thr
3440 _ 3445 3450

Met Glu Ala val Arg Met Ala Trp Thr Ser Gly

3455 3460 //
<210> 3 : ya
<211> 3391
Q12> PRT. /
<213> Artificial Sequence ﬁg
<220> gﬁ
<223> Dengue virus serotype 1, MVS 7

<400> 3 fgff

Met Asn Asn Gln Arg Lys Lys Ala Lys Asn Thr Pro %Ke Asn Met Leu
1 5 10 4 15

&

Lys Arg Glu érg Asn Arg val Ser ggr val Gln gﬁn Leu ggr Lys Arg
0

i
=
&

Phe Ser Leu Gly Met Leu GIn Gly Arg Gly fio Leu Lys Leu Phe Met
35 40 ff 45

Ala Leu val Ala pPhe Leu Arg phe Leugfhr Ile Ego Pro Thr Ala Gly
50 55 /

Ile Leu Lys Arg Trp Gly Thr IleAys Lys Ser Lys Ala Ile Asn val
65 70 75 80

y
Leu Arg Gly Phe Arg Lys GlufITe Gly Arg Met Leu Asn ITe Leu Asn
85 /

90 95

¥ Gly Met Ile Ile Met Leu Ile Pro Thr val
g 105 110

Arg Arg Arg Arg

Met Ala Phe His

Thr Arg Gly Gly Glu Pro His Met Ile val
115

120 125

Ser Lys GIn Gld Arg Gly Lys Ser Leu Leu Phe Lys Thr ser Ala Gly
130 135 140

val Asn Mgt Cys Thr Leu ITe Ala Met Asp Leu Gly Glu Leu Cys Glu

145 jf 150 ; 155 160

/S ,

Asp Eﬁr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
V4 Page 20
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170

165 175

Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Ser GIn Thr Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Leu Ala Pro His val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys GIn Ile GIn Lys val Glu Thr Trp/
225 230 235 %98

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu Phe Leu Alg His
245 250 255

Ala Ile Gly Thr ser ITe Thr GIn Lys Gly Ile Ile Phe I1é Leu Leu
260 265 ;’/O

/
Met Leu Val Thr Pro Ser Met Ala Met Arg Cys val G} Ile Gly Asn
275 280 285
Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
290 295 300 ,

§
&
E

A
Leu Glu His Gly Ser Cys val Thr Thr Met 4la Lys Asn Lys Pro Thr

305 310 ;815 320
afﬁ[f
Leu Asp ITe Glu Leu Leu Lys Thr al Thr Asn pPro Ala val Leu
325 /330 335
Arg Lys Leu Cys Ile Glu Ala Lys Ser Asn Thr Thr Thr Asp Ser

340 350

Arg Cys ggo Thr GIn Gly G1;;§1a Thr Leu val Glu g%g Gln Asp Ala
5 4

Ash Phe val val Asp Arg Gly Trp Gly Asn Gly
370 380

Cys Gly Leu Lteu Ile Thr Cys Ala Lys phe Lys

385 395 ‘ 400

Cys val Thr ITe val GIn Tyr Glu Asn Leu Lys

410 415

A
Tyr Ser Y?ﬁ ITe val Thr val His Thr Gly Asp Gln His Gln val Gly
/420 425 430

Asnh %ﬁﬁ Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro Gln Ala
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435 440 o 445

Pro Thr Ser Glu Ile GIn Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Thr
465 470 475 480

Met'Lys Glu Arg Ser Trp Leu val His Lys GIn Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ser Gly Ala Ser Thr Ser Gln Glu Thr Trp As
500 505 510 Vi

Arg GIn Asp Leu Leu val Thr Phe Lys Thr Ala His Ala Lys L%g%;1n
515 520 525 ff

Glu val val val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile GIn Thr ser Gly Thr Thr TK{NI1e phe Ala
545 550 555 f/ 560

i

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys uéu Thr Leu Lys Gly
565 570 Jf 575
/
Met Ser Tyr val Met Cys Thr Gly Ser Phe ¥ys Leu Glu Lys Glu val
580 585 4 590

Vi
£

Ala Glu ggr Gln His Gly Thr val Leu ¥al Gln val Lys Tyr Glu Gly

5 600 ,«/

Thr Asp Ala Pro Cys Lys Ile Prohe Ser Thr Gln Asp Glu Lys Gly
610 615 620

#ITe Thr Ala Asn Pro Ile val Thr Asp
4 635 640

Glu Ala Glu Pro Pro Phe Gly Glu Ser
650 655

Glu Lys Ala Leu Lys Leu Ser Trp Phe
665 670

Lys Met Phe Glu Ala Thr Ala Arg Gly
680 685

Gly Asp Thr Ala ;58 Asp Phe Gly Ser

Met Gly Lys Leu val His GIn val Phe
Page 22
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715

705 ' 710 720

Gly Thr Ala Tyr Gly val Leu Phe ser Gly val Ser Trp Thr Met Lys
725 730 735

ITe Gly 1le Gly ITe Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750

Thr Ser Leu Ser Met Met Cys Ile Ala Ala Gly Ile val Thr Leu Tyr
755 760 765 /ff

Leu Gly val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Li?f

770 775 780
/
Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asf val
785 790 795 /800

His Thr Trp Thr Glu GIn Tyr Lys Phe Gln Pro Glu Ser P@éfier Lys
805 810 /815

/

Leu Ala ser Ala Ile GIn Lys Ala His Glu Glu Asp Iyé Cys Gly Ile
820 : 825 4 830

Arg Ser val Thr Arg Leu Glu Ash Leu Met Trp gyé GIn I1le Thr Pro
835 840 ‘ ;ﬁ 845
H;’
Glu Leu Asn His Ile Leu Ser Glu Asn Glu y%? Lys Leu Thr Ile Mmet
850 855 Vi 860
ya

Thr Gly Asp Ile Lys Gly Ile Met Gln Ta Gly Lys Arg Ser Leu Arg
865 870 7 875 880
Y,

Pro GIn Pro Thr Glu Leu Lys Tyr fber Trp Lys Thr Trp Gly Lys Ala
885 ' 890 895

Lys Met Leu Ser Thr Glu Ser ﬁis Asn GIn Thr Phe Leu ITe Asp Gly
900 gff 905 910

Pro Glu Thr Ala Glu Cys/Pro Ash Thr Asn Arg Ala Trp Asn Ser Leu
915 4 920 925

Glu val Glu

phe Gly val Phe Thr Thr Asn Ile Trp Leu
930

935 940

Lys Leu Lys Asp val Phe Cys Asp Ser Lys Leu Met Ser

955 960

Ala Ala I,Q Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
fff 965 970 975§

Ile %@u Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
I pPage 23
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985 ‘

980 990

ITe Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015

Gly Pro val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr GIn
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050 /

y

/
Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys G1¥fksn
1055 1060 1065 /

/'

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala ser Gly Lys/Leu Ile
1070 1075 1080 #K
/
/
Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro ProjfLeu Arg Tyr
1085 1090 1095

/
7
Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glufile Arg Pro Leu
1100 1105 ;ﬁ 1110
. J
Lys Glu Lys Glu Glu Asn Leu Vval Asn S%ﬁfLeu val Thr Ala Gly
1115 1120 %f 1125

His Gly GIn val Asp Asnh Phe Ser Led Gly val Leu Gly Met Ala

1130 1135 1140

Leu Phe Leu Glu Glu Met

Arg val Gly Thr Lys His
1145

Ala Ile Leu Leu val Ala va} sSer Phe val Thr Leu 1Ile Thr Gly
1160 ) 1¥65 1170

Asn Met Gly Arg val Met val Met val Gly
1175 1185

Ala Thr Gly Met Gly val Thr Tyr teu Ala
1190 1200

Leu Leu Arg Pro Thr Phe Ala Ala Gly Leu
1205 1215

Leu Leu ?/g Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1222f 1225 1230

/
Gly g}g val Leu Leu Ser GIn Ser Thr Leu Pro Glu Thr ITe Leu
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1235 1240 : 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met

1250 1255 1260
val Arg Asn Met Glu Lys Tyr GlIn Leu Ala val Thr Ile Met Ala
1265 1270 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys
1280 1285 1290

val Ser Cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser Gln GIn Lys Thr Asp Trp 1le Pro Leu A1a}”éu
1310 1315 1320 /

/
Thr I1e Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thrf%hr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn #Glu Ala Ile
1340 1345 13}6

Met Ala val Gly Met val Ser 1Ile Leu Ala Senﬁ%er Leu Leu Lys
1355 1360 4 1365
z‘j

Vs

Asn Asp Ile Pro Met Thr Gly Pro Leu vaLfk7a Gly Gly Leu Leu
1370 1375 £ 1380

(v}‘j

Thr val cCys Tyr val Leu Thr Gly Aqg¢5er Ala Asp Leu Glu Leu
1385 ' 1390 / 1395

4 Glu Asp GIn Ala Glu Ile Sser
1410

GTu Arg Ala Ala Asp val Lys y
1400 1405 /

Gly ser ser Pro Ile Leu Sey’

Thr Ile ser Glu Asp Gly ser
1415

1425

Met Ser Ile

Glu Asp GIn Thr teu Thr Ile Leu
1430

1440

Ile Arg Thr ITe ser Gly Leu Phe pPro val ser

1445 1455
ITe Pro TIle Tjj Trp Tyr Leu Trp Glu val Lys Lys
1460 /£ 1470

Gln Arg fa Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
14i;f? 1480 1485

A
Gly gy% Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys
7 Page 25
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1490 1495 : 1500

Gly I7e Leu Gly Tyr ser GIn 1Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 , 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545 /

Lys Asp Leu Ile Ser Tyr Gl

y Gly Gly Trp Lys Leu Glu Gly Glu /
1550 1555 1560 !/

. f" J
Trp Lys Glu Gly Glu Glu val &In val Leu Ala Leu Glu Pro#é1y
1565 1570 1575 &

Lys Ash Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe/{ys Thr
1580 1585 1590 ﬁz

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe /Ser pro Gly
1595 1600 160/

A

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys G1yg1ys val val Gly
1610 1615 #1620
: ;
/
4

Leu Tyr Gly Asn Gly val val Thr Arg Seng1y Ala Tyr val ser

1625 1630 f’ 1635
&‘lr
Ala Ile Ala GIn Thr Glu Lys ser Il¢' Glu Asp Asn Pro Glu Ile
1640 1645 fﬂ 1650
Glu Asp Asp Ile Phe Arg Lys Argd Arg Leu Thr Ile Met Asp Leu
1655 1660 1665
Vi
His pro Gly Ala Gly Lys Thy' Lys Arg Tyr Leu Pro Ala Ile val
1670 @75 1680

Arg Glu Ala

Arg Thr Leu Ile Leu Ala Pro
1685

1695

Glu Glu Ala Leu Arg Gly Leu
1710

Thr Arg val
1700

Pro Ile Arg Ty

ITe Arg Ala val His Thr Gly
1715

1725

Arg Glu yﬂe val Asp Leu Met Cyé His Ala Thr Phe Thr Met Arg
171§f 1735 1740

& v
Leu béu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
4 Page 26
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Asp

Tyr

Met

Asn

Trp

val

Cys

Thr

Phe

Ala

Leu

val

Asn

Leu

Leu

Phe

1745

Glu
1760

Ile
1775

Thr
1790

Ala
1805

Asn
1820

Trp
1835

Leu
1850

Phe
1865

val
1880

Glu
1895

Thr
1910

Thr
1925

Pro
1940

Ala

Ser

Ala

Pro

Ser

Phe

Arg

Asp

val

Arg

Asp

His

Thr

Thr

Ile

Gly

val

Lys

Ser

Thr

val

Ggly

Glu

Gly

Phe

Arg

Pro

Ile

His

Pl"O

Asn

Glu

Thr

ITe

Glu

Arg

Glu

Thr

val

Pro

Asp

Glu

ser

Gly

Tyr

Asp

ASp

Glu

Glu

Ala

478484 _85_SequencelListing
1750 ’ 1755

Asp Pro Ala Ser Ile Ala Ala Arg Gly

1765 1770

Glu wMmet Gly Glu Ala Ala Gly Ile Phe

1780 1785

Gly Ser Arg Asp Pro Phe Pro Gln Ser ff

1795 1800

Glu Glu Arg Glu Ile Pro Glu
1810 1815

1825

Arg

ﬁ/

Ile Lys Ala Gly Asn Asp I Ala Ala

1840 1845 /
Lys Lys val Ile Gln Leyj Ser
1855 1860

val Lys Thr Arg ThﬁyAsn Asp
1870 /1875

7

4

Ile ser Glu M%f¢61y Ala Asn
1885 fﬁ 1890

&

s
Pro Arg ﬁﬁé Cys Met Lys Pro
1900 / 1905

Arg Vgl Ile Leu Ala Gly Pro
1915 1920

GIn Arg Arg Gly Arg Ile
1935

Gln Tyr ITe Tyr Met Gly
1950

Ala His Trp Lys Glu Ala
1965

1980

Lys val Asp Ala ITe Asp Gly
1990 1995

Arg Lys Thr phe val Asp Leu
Page 27

Pro Glu Gly Ile 1le Pro

Arg

Trp

Phe

val

Met

Gly

Glu

Lys

Ser

Glu

Met

/

/
Trp val Thr Asp Phe Lys Gly LyfxThr
1830 ff

Lys

Asp

Lys

Pro

Arg

Pro

Met

Met

Tyr

Arg




Arg

Gly

Asn

Lys

Arg

Ala

Gly

Asp

Tyr

Leu

Phe

Cys

Gln

Asp

Ala

/
Lys Aép Leu
;“?g

2005

Asp Leu Pro val Trp

2020

Ile
2030

Asn Tyr Ala Asp Arg

2035

Glu Glu
2050

Asn GIn Ile

2045

Leu

Glu G?d

2060

Gly Arg Lys Lys

2065

Ile
2075

Pro Leu
2080

Tyr Ser Asp

Ala
2090

ser Leu
2095

Gly Arg Lys

Phe met
2110

Leu Pro Thr

Arg
2105

Asn Ala val

2120

Leu Leu His

2125

Ser Glu
2140

Asn His Ala

2135

Leu

Leu Ala
2155

Leu Leu Thr

2150

Leu

Leu Ala

2165

Met Ser

Arg Gly
2170

#

Cys 1Ile Ile Thr

2180

Ala sef
2785

Ald Ala
2200

Pro His Ile

2195

Trp

Pro Glu
2215

val
2210

Leu Leu Ije

Asn Gln u Thr

2225

Tyr val
2230

Asn Glu
2245

Met Ala

Ala gﬁir
2240

7
Gly

Leu Gly Ser

Leu

Arg

Asn

Leu

Ala

Thr

Thr

Thr

Leu

Thr

1

Ile

Ser

Pro

val

Met

Ile

478484_85_sequencelListing
2010

Ala Tyr Arg val Ala Ala Glu
2025

Trp

val

Lys

Leu

Leu

Glin

Ala

Pro G1gﬁ%hr Leu
Y

#
va} Thr Gly Gly
/ 21

Gly

Leu

Ile

Glu

Ile

Gly

Ala

Glu val Glu
205

Asn Leu Ile
1

Glu A1agé1y Gly
#2130

Cys Phe Asp Gly val Lys
2040

Ile Trp Thr
Pro Arg Trp Leu Asp Ala /
2070 /f

Lys Glu Phe Lys Glu #he
2085 /
/
Thr/Glu Met
2100
S
Lys Ala Agg‘fAsp Ala

25}5

Leu

Arg Ala

s

Glu Thr Leu

2145
/

Ile pPhe Leu

60

Lys Met Thr Leu Met

Gly
2175

Leu Trp Tyr Ala GIn Ile

2190

ITe Leu Glu Phe Phe

2205

Leu

Lys GIn Arg Thr Gln

2220

Pro

Ala Ile Leu Thr val val

2235

phe Leu Glu Thr

2250

Lys Lys

Thr G1n GIn Pro Glu Ser

Page 28
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2255 : 2260 : 2265

Asn Ile Leu Asp ITe Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

ITe Glu Asn Ser Ser val Asn Val Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

/
GIn Ala Thr val Leu Met Gly tLeu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325 /

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyrféir
2330 2335 2340 x/’

Gln val Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe LeUff;u val

2345 2350 2355 4
Ala His Tyr Ala Ile Ile Gly Pro Gly Leu Gln Ala fLys Ala Thr
2360 2365 2370
Arg Glu Ala Gln Lys Arg Ala Ala Ala Gly I1egﬁet Lys Asn Pro
2375 2380 4 2385
'
Thr val asp Gly I1e Thr val 1Ile Asp Lengsp Pro Ile Pro Tyr
2390 2395 7 2400
/
tff
Asp Pro Lys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 4 2415

Leu Cys Vval Thr GIn val Leu

Met Arg Thr Thr Trp Ala Leu
2420 2425

2430

Cys Glu Ala Leu Thr Leu A1¢ﬁ Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Phe Trp Asn Thr Thr I1e Ala val Ser

Glu Gly Asn Pro Gly An?i
¢ 2455 2460

Met Ala Asn Ile

Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465

2470 2475

Leu Phe Ser IXe Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 ' 2485 2490

Gly Asn yﬁe Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495/ 2500 2505

AsSN ﬁﬁ% Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
Vi page 29
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2510 2515 4 2520

ITe GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 ‘ 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

/
val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly ff
2570 2575 2580 ’

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys G1yﬁéqy
2585 2590 2595 /

4 (é

Pro Gly His Glu Glu pPro Ile Pro Met Ser Thr Tyr Gly//Trp Asn
2600 2605 2610 /
/

Leu val Arg Leu Gin Ser Gly val Asp val Phe pPhe fi1e Pro Pro
2615 2620 2628

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile G1y;é1u Ser Ser Pro
2630 2635 /2640

rd
I
7
&
4

Asn Pro Thr val Glu Ala Gly Arg Thr Le%fArg val Leu Asn Leu
¢

2645 2650 / 2655
i
’
val Glu Asn Trp Leu Asn Asn Asn Thy' GIn Phe Cys Ile Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser vad Ile Glu Lys Met Glu Ala Leu
2675 2680 2685

GIn Arg
2690

Lys Tyr Gly Gly Al Leu val Arg Asn Pro Leu Ser Arg
2695 2700

Asn Ser Thr

Trp val Ser Asn Ala Ser Gly Asn
2705

2715

Ile val ser

Ile ser Arg Met Leu Ile Asn Arg
2720

2730

Ala Thr Tyr Glu Pro Asp val Asp
2745

Phe Thr Met At
2735 4

/ .
Leu Gly ﬁgr Gly Thr Arg Asn Ile Gly Ile Glu Sser Glu Ile Pro
27504 2755 2760

,
Ash Qéu Asp Ile Ile Gly Lys Arg ITe Glu Lys Ile Lys Gln Glu
/’ Page 30
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2765 2770 , 2775

His Glu Thr Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr
2780 2785 2790 '

Trp Ala Tyr His-Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala
2795 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val Pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr,
2825 2830 2835 /

Pro Phe Gly GIn GIn Arg val Phe Lys Glu Lys gggo Asp Th;fﬁrg

2840 2845 y
/
Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys/Ile Thr
2855 2860 2865 fﬁx

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys/ Thr Pro Arg

2870 2875 28§
fg

Met Cys Thr Arg Glu Glu Phe - Thr Arg Lys valsArg Ser Asn Ala
2885 2890 $ﬁ 2895

4jg

Ala Leu Gly Ala 1I1e phe Thr Asp Glu Asprys Trp Lys Ser Ala
2900 2905 # 2910

/

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu Vval Asp Lys

2915 2920 ¢/ 2925

Glu Arg Asn Leu His Leu Glu G

2930 2935 2940

Cys Glu Thr Cys val Tyr

/ ,
Asn Met Met Gly Lys Arg G1yf Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala L Gly Ser Arg ?5‘I1e Trp Tyr Met Trp Leu Gly Ala Arg

2965 2970

Phe Leu Glu Leu Gly Phe Leu Asn Glu Asp His Trp

2980 2985

Phe ser Arg y” Leu Ser Gly val Glu Gly Glu Gly Leu

2990 ) 2995 3000
. /
His Lys Jeu Gly Tyr 1Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005/ 3010 3015

/
Gly @fa Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
VA Page 31




Thr

Glu

Tyr

Thr

Gln

Gln

Gln

Ala

ASD

Leu

GIn

Phe

val

Ala

3020

Leu
3035

GlIn
3065

val
3080

val
3095

Leu
3110

His
3125

Arg
3140

Asp
3155

Thr
3170

Trp
3185

Cys
3200

Leu
3215

Glu

Glu

Asn

Met

Gly

Ile

Leu

val

Cys

Ala

Glu

Asp

His

Lys

Asp

Thr

Arg

Thr

Gly

val

Leu

Pro

His

Leu

Lys

val

Ile

Tyr

Gln

Ile

Arg

val

Asn

Ser

Trp

LYysS

Lys

val

Ile

Gly

Met

Thr

Glu

Lys

Asp

Arg

val

478484_85_SequenceListing
025 : 3030

Asnh
3040

Leu
3055

Arg
3070

Ser
3085

Leu
3100

Glu
3115

Glu
3130

Arg
3145

Pro
3160

Met
3175

Gly
3190

Glu Glu Met val Thr

Ala

val

Arg

Asn

Gly

Glu

Leu

Leu

Gly

T

- Glu

Asn

Gly

GIn

Ala

Thr

Glu Ala

Gln Arg

Arg Asp

Thr Phe

Glu Gly

Ile Ala

Ser Arg

j:‘?’
Asp A%PfArg Phe
Y.

/

L§5f11e

&

Asn Asp
Leu Ile
GIn Asp
Trp Ser
Met Trp
Ala Asn

Ser Arg

3045

Ile Phe
3060

Pro Thr
3075

GIn Arg
3090

Thr Ash
3105

val phe
3120

/
val Gln/
3135

Megﬁk1a
fﬁ 3150

},'i

3165

Arg Lys
3180

Trp Thr
3195

Met Lys
3210

Glu Leu
3225

Leu Arg
3240

Ser Leu
3255

Ala Ile
3270

Thr Thr

Page 32

Asn

Lys

Pro

Gly

Met

Ash

Ile

Ala

Asp

Gln

AsSp

Ile

Glu

Met

Cys

Trp

His

Leu

;er
Trp
Ser
Ser
Ile
val
Gly
Gly
Thr
Tyr
Ser

Ser

Met

Thr

Ile

Leu

Gly

Ala

Pro

Arg

Arg

Ala

Phe

Ile
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3285

3275 3280
His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu
3290 3295 3300
Trp Ashn Arg val Trp Ile Gln Glu Asn Pro Trp Met Glu
3305 3310 3315
Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly
3320 3325 3330
Glu Asp GIin Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser
3335 3340 3345
Thr Trp Ala Lys Asn Ile Gln Ala Ala Tle Asn Gln val
3350 3355 3360
Leu ITe Gly Asn Glu Glu Tyr Thr Asp Tyr Met
3365 3370 3375
Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu /Trp
3380 3385 3390
.
7
<210> 4 /
<211> 10723 S/
<212> DNA F
<213> Artificial Sequence i
141{
<220> ff
<223> Dengue virus serotype 2, BVS  /
Vi
<400> 4 £
agttgttagt ctacgtggac cgacaaagac agdttctttg agggagctaa
gttctaacag ttttttaatt agagagcaga étctgatga ataaccaacg
aaaaacacgc ctttcaatat gctgaaacgt gagagaaacc gcgtgtcgac
ctgacaaaga gattctcact tggaatgCtyg cagggacgag gaccattaaa
gcectggtgg cgttcctteg tttCﬁ%aaca atcccaccaa cagcagggat
tggggaacaa ttaaaaaatc affégctatt aatgttttga gagggttcag
ggaaggatgc tgaacatctt faataggaga cgcagatctg caggcatgat
attccaacag tgatggcg { ccatttaacc acacgtaacg gagaaccaca
agcagacaag agaaag aagtcttctg tttaaaacag aggttggegt
accctcatgyg cca)ibacct tggtgaattg tgtgaagaca caatcacgta
cttctcaggc agdatgagcc agaagacata gactgttggt gcaactctac
gtaacttatq;ancgtgtac caccatggga gaacatagaa gagaaaaaag
ctcgttecdc atgtgggaat gggactggag acacgaactg aaacatggat
ggggcgf@ga aacatgtcca gagaattgaa. acttggatct tgagacatcc
i pPage 33

Thr val
Asp Lys
Lys Arg

Arg Ala /

Argfgil
j‘

/

£
Pro Ser/Met Lys

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgatcgtc
gaacatgtgt
cgagtgtccc
gtccacgtgg
atcagtggca

gtcatcagaa

aggcttcacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840




atgatggcag
ttcatcttac
agagactttg
égctgtgtga
‘gaagccaaac
acaacagaat
aggttcgtct
ggaaagggag
gttgtgcaac
catgcagtcg
tccatcacag
acgggcctcg
cacaggcaat
tcaaattgga
gatgttgttg
gaaatccaaa
atggacaagc
gtgaaggaaa
gacggctctce
ggtcgcectga
gcagaacctc
ctcaactggt
gcgaagagaa
tttacatcta
agtggggttt
aattcacgca
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc

aaaggaatca

tcatgga?ﬁ{

ctcattgatg

caatcctgge
tgacagctgt
tggaaggggt
cgacgatggc
agcctgecac
ctcgctgece
gcaaacactc
gcattgtgac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga
ggttcctaga
tacagaaaga
ttttaggatc
tgtcatcagg
tacagctcaa
tagcagaaac
catgcaagat
ttacagtcaa
catttggaga
ttaagaaagg
tggccatttt
taggaaaggc
catggactat

gcacctcact

tggtgcaggc £
gtgggattyt

aatccegttc
tccg:{cagt
a ftctatc
Lgcaggcagg
catggggcaa

gccccgaaac

478484_85_Sequencelisting

atacaccata
cactccttca
ttcaggagga
aaaaaacaaa
cctaaggaag
aacacaaggg
catggtagac
ctgtgctatg
ggaatacacc
aggaaaacat
gacaggttat
gatggtgttg
cctgeegtta
gacattggtc
ccaagaaggg
aaacttactc
aggaatgtca
acaacatgga
cccttttgag
cccaattgtg
cagctacatc
aagttctatc

aggtgaca

)Qatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg

agcagaatgc

ggaacgacac
atgacaatgc
agctgggttg
ccaacattgg

tactgtatag

gaacccagcec

agaggatggg
ttcagatgca
attgtgataa
ggcaaggaaa
ggcactgtca
ctgcagatgg
ccatggttgce
actttcaaaa
gccatgcaca
ttcacaggac
tactctatgt
acaatagtta
ataatggatt

acagaéaaag

at¢ataggag

gcctgggatt
gtctttggag
ataggagtca
ctagtattgg
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectce
ctctcfacag

CCCaacCacCaa
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atttccaaag
gttgcatagg
acatagtctt
attttgaact
aggcaaagct
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac
caatggagtg
aaaataaagc
CCQQagcggﬁ
atCCCC@ﬁgc
cagcgﬁitac
atq/taagtg
gtacaggaaa
tcagagtgca
tggaaaaaag
atagcccagt
tagagccggg
ttgagacaac
ttggatcctt
caatctatgg
ttatcacatg
tgggaattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa

atagagcttg

agccctgatce
aatgtcaaat
agaacatgga
gataaaaaca
aaccaacaca
gcaggacaaa

tggactattt

ggaaggaaaa’

aggggaagag
acca «bagt
cgﬁtccaaga
Fggctggtg
cacacaaggg
gaagaaacag
aggggccaca
caggctgaga
gtttaaagtt
atatgaaggg
acatgtctta
caacatagaa

acaactgaag

aatgaggggg
gdgaggagtg
agctgecttc
gataggaatg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt

gaattcgttg




gaagttgaag
aaacaggatg
gtccatgeceg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgeca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatceg

cgtggcgetg

aaagacctaa,

gaagtccag
ggtcj}/tca

7

actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttagc
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggce
ccatgacagg
gatcggccga
tatcaggaag

aaaatgaaga

caggactttt A

agaaacaacd
aactgggaga
gaggfégagt
tjf%aatgca
atcatatgg
tattggcact

aaaccaacgc

478484_85_Sequencel.isting

tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg

aacaaccctc

agtcgggatg

ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggcfgg
ggagcctgga

cggaacaata

accaccaata
atgtcagegg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtg%gg
ttggcagfgg
atacgé%tag
tc égaacca
‘fgagcattt
gctggagggce
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa

ggtgctgtat
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tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggace
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatgg)
tegecctact
agctgécctc

& i N
ccataccaga
;@3\"

g%atggtgag
/

tcccaaacge
tgtccgttte
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcagce
tteccttcace
aaaaagggat
atacaatgtg
catcatggge
gagaatggaa
gagccgtcca

ctctggactt

attgaaagaa
caacagagcc
gaagatagag
cctetggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctg
gtacgggdty
cacag fgga
cctfgaggaa
»%ittttgtg

‘tatggtaggc

agcagccttce
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttce
caaaggtctc
gagctggceca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct

ttctectgga




acgtcaggat
gttgttacaa
gacaacCcag
cacccaggag
cggggtttga
gcccttagag
cgggagatty
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggg
CtCCtagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
ccaggtggaa
cttttactga
aggggcatag
tggtacgcac

atagttttgc

ctccaattat

ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat

gacttccaat

tggacctaat

actacaacct
gaggatacat
ctcceccggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct

agaaggcaag

gggcgtacaa £

cacttctggt
ggaagaggac
aaa ﬁEagcc

,Jttccaga

tacgttgtc%ffagccatcct
Cctagaaaaga cgaagaaaga

aacai&étgg acatagatct

ﬁr

/

478484_85_SequencelListing

cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggccecc
aagataccag
gtgtcatgcec
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca

aaggtggtgt

ctattc¥gac

gaccﬁigaac
agdcgcactg

catgctcte

tacagtcacg

cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggatty

acgtcctgca

ggaaaagttg
gctatagccc
cgaaagagaa
cttccggeca
actagagttg
accccagceca
acatttacca
gacgaagccc
gtggagatgg
ccatttecctc
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa 4
gactgtgigt
atcattgtta
cgctfgigag
gvéiggttgg
ftgatggag

aaagaagggg

ccactggege
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg

tcagcatgga
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tgggtcttta tggtaatggt
agactgaaaa aagcattgaa
gactgaccat catggacctc
tagtcagaga agctataaaa
tggcagctga aatggaggaa
tcagagctgt gcacaccgdg

tgaggctget atcaccagtt /

atttcacaga cccagcaa
gtgaggcagce tgggaty%tt
agagcaatgc acca; tcata

gacatgaatg ggfcacggat

caggaaatgax’ilagcagct
ggaagacc}fxigattctgag
caactgagat ttcagaaatg
gctg@gtgaa accagtcata
tg cagtgac ccactctagt

tgagaatga ccagtacata
actggaaaga agctaaaatg
gcatgttcga accagagcgt

gagaagcaag gaaaaccttt

cctacagagt ggcagctgaa

tcaagaacaa ccaaatccta
aaaggaagaa attgaaaccc
taaaagaatt taaggaattt
aaatgggtag gctcccaacc
cagtgctgca cacggctgag
cggagaccct ggagacattg
ttttattctt gatgagcgea
tcacggctag catcctccta
taatactgga gttttttctce
cccaagacaa ccaactgacc
tggcaaacga gatgggtttc
caacccagca acccgagage

cgctgtatge cgtggccaca




acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaagcg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc

gaattcacaa

aagtggaagt £

gaaaggaatt
/

agagagg%ga

r

caccaatgtt
ccaaccaagc
tcggagttcc
cagetttttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggccgg

‘gaactggcaa

gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat

aaacgtgggce

tcaacggagt

tccatcttga

agctagggga

478484_85_Sequencelisting

gagacatagc
cacagtgtta
ccttetegec
cttattggta
agctcagaaa
gattgaccta
gctcctagtce
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttcecgggaac

aatgagat

atgccatggt

ﬁétcaggctg

£ agacacgact

agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt

attcggcaag

attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt

ccaggacacy

agtggagttg

cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatctc
tgtcaatggc
ttatgaagaa

agaaatggaa

tgtgtcccta
gccattgtca
caaccccata
gccaggactce
gaaaaaccca

aaagtttgaa

gatgatgagg ff

cacattgt%
taacatt¥tt
cacaaécaac

aagécgattg

/
gtggaatcca g@aagtggat
7

accatcacgg’

tcacac%aga
&

gtgg%anct

a;ggacccat

atgttttett

&

ggggagtcat’
f
gtagaagatt
y;
ccctgégtca

£
aayccactct

aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttgaggy
gatagtaggt
gaaacatgtg

gcaaaaggca
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caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccgtattcac
tttgggagct
tgtacaacat

gcagagccat

tgtgtcgcga
agggaaagta
aaagaatgta
ccccatgtca
catcccgcca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtccccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa

atggtacatg

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000




tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcecgaatct
tacgcccaaa
gctatttgct
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaaf
ggttagagga
agctgtagtc
catattgacyg
gaacgccaga
<210>
<211>
<212>
<213>

<220> ﬁj
<223>

rd
<400>7 5
& .

£
P

5(

/

y

Y,

5

3391
PRT /
Arty

cacgcttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgctgtgea
gtggagatga
taaatgacat
atgattggac
gtcgcgtact
cccaaggagce
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag

ccgggaggec

gacccectece

tcgctggaag
ctgggaaagd

aaatggah

ggéngue virus serot

478484 _85_sequencelisting

agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga

gctaccty

cttgagthaa
aca;ﬁ;catg
ttféaaatcg
ﬁéctagaggt
ccagagatcc

gtgctgttga

icial Sequence

gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa

gacatgctga

tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt

tacaacaatg

agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac

tatggaagcc

cgca?étgct
£
gqgéccttca

/
accatttcca;;@agttaatc

e
aagatgaacy

cggcct%ift
acctggggct
gﬁfégacaac
¢g§gtctggaa

actccagtg@faatcatggga

ggctcatfga
aatigéétta
a%g%tcagaa

écaaggcta
agccccgtec
ctatgcagec
gaagctgtac
cagcaacaat
tagaggagac

tgctgtctec

atcaacaggt

ype 2, BVS

ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggggcccaa
cececccgaaa
tcagcatcat

tct
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gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca
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Met Asn Asn GIn Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
5 10

Lys Arg Glu égg Asn Arg val ser ;hr val Gln Gln Leu ggr Lys Arg
5

Phe ser ggu Gly Met Leu Gln Ggy Arg Gly Pro Leu Lgs Leu Phe Met
4 4

Ala Lteu val Ala phe Leu Arg Phe Leu Thr Ile ggo Pro Thr Ala Gly
50 55

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn
65 70 75
/

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile géu Asn
85 90 /95

y
r
I

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 /110

rd

Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met Ile val
115 120 #1125
y

Ser Arg Gln Glu Lys Gly Lys Ser Leu Leu Ph%fiys Thr Glu Va1'G1y
130 135 / 140

s
§

val Asn Met Cys Thr Leu Met Ala Met Aspreu Gly Glu Leu Cys Glu
145 150 gf 155 160

J!Leu Arg GIn Asn Glu pro Glu
170 175

~Asp Thr Ile Thr Tyr Glu Cys Pro
165

Asp ITe Asp Cys Trp Cys Asn Se ser Thr Trp val Thr Tyr Gly

185 190

Thr Cys Thr

Th Arg Arg Glu Lys Arg Ser val Ala

205

Leu val Pro

Leu Glu Thr Arg Thr Glu Thr Trp
210

Met Ser Ser “His val GIn Arg Ile Glu Thr Trp

225 235 240
Ile Leu ArgHi Met Met Ala Ala Ile Leu Ala Tyr
/ 250 , 255
/
Thr I19fé1y Thr Thr His Phe GIn Arg Ala Leu Ile Phe Ile Leu Leu
V4 260 265 270

page 39




Thr

Arg

Leu

305

Leu

Arg

Arg

Arg

385

- Cys

Tyr

Asn

sSer

Pro

Gln

Ala

Asp

290

Glu

Asp

Lys

cys

Phe

370

Gly

Lys

Thr

Asp

Ile

450

Ser

Glu

Leu

Lys

val Thr
275

Phe val

His Gly

phe Glu

Tyr Cys

340

Pro Thr
355
val Cys
Leu Phe
Lys Asn
ITe val
420
Thr Gly
435
Thr Glu
Pro Arg

Ash Lys

Pro

/
Va1f6;1 val
5308

&

7

Pro

Glu

Ser

Ley

325

GIn

Lys

Gly

Met

405

Ile

Lys

Ala

Thr

Leu

Ser

Gly

Cys

310

Ile

Glu

Gly

His

Lys

390

Glu

Thr

His

Gly

Met

val

295

val

LyS

Ala

Glu

Ser

375

Gly

Gly

Pro

Leu

Gly

Thr

Ser
535
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Thr Met Arg Cys Ile Gly Met Ser
280 285

ser Gly Gly Ser Trp val Asp Ile
300

Thr Thr Met §1a Lys Asn Lys Pro
15

Thr Glu Ala Lys GlIn Pro Ala Thr
330 335

Lys Leu Thr Asn Thr Thr Thr Glu
345 350

£
Pro Ser Leu Asn Glu Glu Gln Aép
360 365 /

Met val Asp Arg Gly Trp g{y Asn
380 /

Gly 17e val Thr Cysgﬁia Met Phe

395 ¢

#

&
ﬁ

Lys val val G1nj%ro Glu Asn Leu
410 415

5

&
His Ser G1¥fG1u Glu His Ala val
425 7 ’ 430

/

Ile Lys Ile Thr Pro Gln
445

Lys Glg

Tyr Gly Thr val Thr Met
460

pgﬁfAsp Phe Asn Glu Met val Leu Leu

475

val His Arg Gln Trp Phe Leu Asp
490 495

Ala Asp Thr GIn Gly Ser Asn Trp
505 510

Phe Lys Asn Pro His Ala Lys Lys

520 525

GIn Glu Gly Ala Met His Thr Ala
540
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Asn
val

Thr
320

£

A

Lys
Gly
Arg
Glu
Gly
Ser
Glu
Gln
480
Leu
Ile

Gln

Leu




Thr

545

Gly

Met

Ala

Asp

Arg

Lys

Tyr

Lys

Ala

Leu

705

Gly

Ile

Thr

Leu

Asn
785

His

Gly

His

Ser

Glu

Gly

610

His

Asp

Ile

Lys

Ala

Leu

Ser

Ala

Leu

Tyr

Thr

595

ser

val

Ser

Ile

Gly

Arg

Gly

Ile

Ile

Leu

755

val

Thr Glu

Lys Cys
565

Ser Met
580

Glin His
Pro Cys
Leu Gly
Pro val

645

Ite Gly
660
Ser Ser

Met Ala

val phe

Met Y2
feu Lys

Thr Glu
805

Ile

550

Arg

Cys

Gly

Lys

Arg

Asn

val

Ile

Ile

Thr

710

Ala

Ile

Cys
790

Gln

478484_85_Sequencelisting

GlIn Met Ser Ser Gly Asn Leu Leu

Leu

Thr

Thr

Ile

615

Leu

Ile

Glu

Gly

Leu

695

Ser

Arg

Gly

Ile

600

Pro

Ile

Glu

Pro

Gln

680

Gly

Ile

Ala PQ

Leu

/.

Ye Thr

val
760

Ala Asp

775

Gly

Tyr

Ser

Lys

555

Met Asp Lys Leu.Gln
570

Lys Phe Lys val val
585

val Ile Arg val Gln
605

Phe Glu Ile Met Asp
620

Thr val Asn Pro Ile
635

4
/
Gly GIn Leu Lys deu

/
/‘gf
&

Met Phe GWqﬁ?hr Thr

. & 685

5

£
ﬁﬁb

Asp Thp' Ala Trp Asp

700
ﬁf

Gly Lys Ala Leu His
715

Ser Gly val Ser Trp
Trp Ile Gly Met Asn

Leu val Gly Ile val
765

Ser Gly Cys val val
780

Gly Ile pPhe I'le Thr
795

phe GIn Pro Glu Ser
810
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Leu

Leu

Phe

Lys

575

Glu

Glu

Thr
560

Gly

Ile

cly /

G1ufk s

/

val yﬁf Glu

Ala Glu Pro Pro Phi%éqy
’ 650 ¢

Asn
670
Met
Phe
Gln
Thr
Ser
750
Thr
Ser

Asp

Pro

Asp

655

Trp

Arg

Gly

val

Met

735

Arg

Leu

Trp

Asn

Ser
815

640

Ser
Phe
Gly
Ser
Phe
720
Lys
Ser
Tyr
Lys
val

800

Lys




478484_85~SequenceListing
Leu Ala Ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile
i 820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860 £

A

Thr Gly Asp ITe Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg f/f
865 870 875 8?9!

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys/ﬁﬁa
885 890 89y

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr rhe Leu I1e¢§sp Gly
900 905 9¥Qf

Pro GTu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trgfﬁln Ser Leu

915 920 92/
7
/
Glu val Glu Asp Tyr Gly Phe Gly val phe Thr Th@fAsn Ile Trp Leu
930 935 94

*/3
Lys Leu Lys Glu Lys GIn Asp val Phe Cys AspfSer LysS Leu Met Ser
945 950 955 960

#
/
).

Ala Ala Ile Lys Asp Asn Arg Ala val Hté Ala Asp Met Gly Tyr Trp
965 70 975

> Lys Ile Glu Lys Ala Ser Phe
990

ITe Glu Ser Ala Leu Asn Asp Thr
980

Ile Glu val Lys Asn Cys His T¢p Pro Lys Ser His ng Leu Trp Ser
' 5

995 éff10 0 1
Asn Gly val Leu Glu Ser ,6lu Met Ile Ile Pro i%go Asn Leu Ala

r
1010 /f1015

Gly Pro val Ser Gln ﬁ{; Asn  Tyr Arg Pro Gly Tyr His Thr Gln
1025 ; 1030 1035

Ile Thr Gly Pro/Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys ASQQGTy Thr Thr val val val Thr Glu ?825 Cys Gly Asn

1055 jf/ 1060

Arg G 1nyPro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1376 1075 1080

Page 42




_Thr

Arg

Lys

His

Leu

Ala

Asn

Ala

Leu

Leu

Glu

val

Ile

val

Leu

Glu
1085

Trp Cys Cys

Gly Glu

1100

Asp Gly

Glu Glu Glu

1115

Lys

Gl Gin val

y Asp
1130

Phe Glu Glu

1145

Leu

Ile val

1160

Leu Leu

Met Phe

1175

sar Arg

Thr Thr

1190

Met AsSp

Leu Ala Ala prhe

1205

Leu Leu

Arg
1220

Lys

ITe val

1235

Leu Leu

Leu Thr Ala

Asp
1250 :

Gly

Leu

478484_85_SequencelListing

ser
1090

Arg

Cys Trp Met

1105

Tyr Gly

Leu val

1120

Asn Asn Ser

Phe
1135

Asn Ser Leu Gly

Met Leu Thr

1150

Arg Arg

val Phe val

1165

Ala Ser

Leu val

1180

Asp Gly Arg

Ile
1195

Asp Gly Met Gly

val Thr

1210

Lys Arg Pro

&

/
Glu Leu
/

y.

r Ile

Thr ser

1225

Lys

Gin
1240

Ser Ser

Ala
1255

Leu Gly Met

g eu

Leu Ala

Ile Leu

val ser

Asp Trp

Asn Ala Ile

'VaY

@ﬁ’
PHe
-

/

1095

Ile
1110

Glu

val
1125

Leu

val Leu

1140

Gly
1155

Thr Leu

1170

Met

Ala
1215

Met Met

1230

Glu
1245

Pro

val
1260

Met

Thr
1275

val

GIn Asn

1290

val Ser

1305

Ile Pro

1320

Phe Leu

1335
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Cys Thr Leu Pro Pro Leu

Arg

Thr

Gly

Thr

Ile

Thr

Thr

Leu

Ile

Ala

Pro

Leu

Thr

Arg Tyr
Pro Leu
Ala Gly

Met Ala

/

./
y

‘$5G1y

Lys

Leu
Gly Leu
Thr Ile
Ile Leu
Lys Met
Met
Trp Lys
Leu Phe
Ala

Leu

Thr Leu




Ser

Met

Asn

Thr

Glu

Gly

Met

Ile

Ile

Gln

Gly

Arg
1340

Ala
1355

Asp
1370

val
1385

Arg
1400

Ser
1415

Ser
1430

Arg
1445

Pro
1460

Arg
1475

Lys

1490

Gly

Gly

Met

Lys

Trp

Thr

val

Ile

Cys

Ala

Ser

Ile

Thr

Ile

Ala

Ala

Leu

ser

Gly

Pro

Tyr

Ala

Pro

Lys

Gly

Thr

Gly

Glu

Gly

Lys

Met

Met

val

Asp

Ile

Asn

Leu

Ala

val

Leu

Tyr

Lys

val

Thr

Leu

val

Leu

Glu

Leu

Ala

Leu

Glu

Ser

478484_85_SequencelListing

Arg Ser Trp Pro Leu Asn Glu Ala Ile

1345

ser
1360

Thr
1390

Lys
1405

Ser
1420

Glu
1435

val
1450

Ile

Pro

Gly

Trp

Ile

Glu

Ile

Trp

Asp

Thr

Gly

Leu Ala

Leu val

Arg Ser

Glu Asp

Thr Ile

Glu Gln

ser Gly

Tyr Leu

1350

Ser Ser
1365

Leu Leu Lys

Ala Gly Gly Leu Leu

1380

Ala Asp Leu Glu Leu

1395

GIn Ala Glu 1le sef

1410

4
Ser Glu Asp G}§ Ser
1425 /

Thr Leu 1%5'I1e
1440 /

fﬁ

Leu phé
1455

@
#

@y% Glu

f

/
val pro ser Pro

£

Gly Ala

val Thr

Pro Ser

Gly Trp

val Leu

Lys Pro

Page

1485

Arg Ile
1500

Gly val
1515

Arg Gly
1530

Trp Ala
1545

Lys Leu
1560

Ala Leu
1575

Gly Leu
1590

44

Pro

val

Pro

Lys

Tyr

Ala

Asp

Glu

Glu

Phe

val

Lys

Pro

GlIn

Lys

val

val

Gly

Pro

Lys

Leu

Ser

Lys

Met

Lys

Glu

Leu

Lys

Gly

Thr




Asn
Thr
Leu
Ala
Glu
His
Arg
Thr
Pro
Arg
Leu
Asp
Tyr
Met

Ashn

Ala Thr Ile

1595

Gly

Ser
1610

Gly Sser Pro

Tyr
1625

Gly Asn Gly

ITe Ala Gin Thr

1640

Asp Ile pPhe

1655

Asp

Pro Ala

1670

Gly Gly

Glu Ala Ile

1685

Lys

Arg val val Ala

1700

Ile Gln

1715

Arg Tyr

Glu Ile val Asp
1730

Leu Ser val

1745

Pro

Glu Ala His Phe
1760

Ile Thr

1775

Ser

Thr Ala Thr

1790

Ala
1805

Asn
1820

Trpf’Phe
1835

val

Pro

478484_85_SequencelListing

Gly

1600 1605

Ile
1615

Ile Asp Lys Lys Gly Lys

1620

val Thr

1630

val Arg Ser Gly

1635

Glu Lys Ser Ile Glu

1645

AsSp Asn
165

ITe Met
1665

Arg Lys. Arg Arg Leu Thr
1660

Thr
1675

Lys Lys Arg Tyr Leu

1680

Asp

P

Arg Leu Arg Thr Leu

Ile ;éﬁ
1695 /
/

'

/
Lel Ar
w10 Y

{é

Arg 5}3
¢

Ala Met Glu Glu Ala

val His

1725

Thr Ala Ile

&

Cys His Q{a Thr
1735 /

Phe
1740

Leu Thr

Leu TIle

1755

Arg Asn

Ala Ala

1770

o Ala Ser Ile

Thr

Ala
1785

Gly Glu Ala Gly

Phe
1800

Gly Ser
1795

Arg Asp Pro Pro

Glu Glu Ile Glu

1810

Pro
1815

Asp Arg Glu

Glu Trp val Phe

1825

Thr Asp Lys

Gly
1830

Ile
1840

Ser Lys Ala Gly Asn Asp 1Ile

1845
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Ala

Gly

Thr

Met

Ile

Arg

Ile

GlIn

Arg

Lys

Ala

Ala Vval ser Leu Asp Phe Ser Pro Gly
val val Gly
Ala Tyr val ser
Pro Glu Ile

/

/
Pro Ala I}é val

Pro

Leu

Gly

Arg

Met

Gly

Phe

Ser

Ser

Thr

Ala

/
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Cys Leu Arg Lys Asn Gly Lys Lys val Ile GIn Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 . 1870 1875

Phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Giu Arg val Ile Leu Ala Gly Pro Met Prd
1910 1915 1920 4

&

val Thr His ser Ser Ala Ala GIn Arg Arg Gly Arg Ile G}§ Arg
1925 1930 1935 i

Asn Pro Lys Ash Glu Ash Asp Gln Tyr Ile Tyr Met gfi Glu Pro

1940 1945 1950 /
/
Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Ggﬁ Ala Lys Met
1955 1960 /}'65

é?‘
b

Leu Leu Asp Asnhn Ite Asn Thr Pro Glu Gly ;J% ITe Pro Ser Met
1970 1975 s 1980

Phe Glu Pro Glu Arg Glu Lys val Asp gﬁ; ITe Asp Gly Glu Tyr
1985 1990 y 1995
g

Arg Leu Arg Gly Glu Ala Arg Lys r Phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Aeu Ala Tyr Arg gg%s Ala Ala Glu

Arg Trp Cys Phe Asp Gly val Lys
2040

Asn val Glu val Glu 1Ile Trp Thr
2055

Leu Lys Pro Arg Trp Leu Asp Ala
2070

Ala Leu Lys Glu Phe Lys Glu phe
2085

Ala Ala/ Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
0 2095 2100

Vi Page 46




Gly

Asp

Tyr

Leu

Phe

Cys

Glin

Ile

Asp

Ala

Lys

Asn

Tyr

Ile

Glin

Arg
2105

Asn
2120

Asn
2135

Leu
2150

Leu
2165

Cys
2180

Pro
2195

val
2210

Asn

2225

Ala
2240

Ile
2270

Ala
2285

Glu
2300

Ala
2315

Met
2330

s

Leu

Leu

His

Leu

Met

Ile

His

Leu

Gln

Thr

Leu

Leu

Pro

Ala

Ala

Thr

Ser

Ile

Trp

Leu

Leu

Met

Gly

ASp

ASpf

Va;ngsn
2$f5

Pro

Thr

val

Leu

Leu

Ala

Thr

Ile

Ile

Thr

Ala

Leu

Ile

Ile

Phe

Leu

Ser

Leu

Arg

Ala

Ala

Pro

Tyr

Asn

Gly

Asp

Thr

478484_85_SequenceListing

Met Thr Gln Lys Ala Arg Asp
2115

2110

His
2125

Glu
2140

Ala
2155

Gly
2170

Ser
2185

Ala
2200

Glu
2215

val
2230

Glu
2245

Ser
2260

Thr

Leu

Thr

Ile

Ile

Ser

Pro

val

Met

Ile

Arg

val

val

Leu

Leu

Thr

Ala Glu Pro

Pro Glu Thr

val Thr Gly

Gly Lys Met

Leu Leu Trp

IlTe Ile Leu

Gly
2130

Leu
2145

Gly
2160

Thr
2175

TYyr
2190

Gly

Glu

Ile

Leu

Ala

Arg Ala

Thr Leu

Phe

Leu

Leu

/

/

Pi

Ala Gin Ile

i

Glu @ﬁg Phe
2205 /

Xﬁ

#
Glu Lys Gln Afg Thr

&

220

i

y

Ile Ala Lie

p:

gﬁ

,{é

Gly Fhe Leu
/

7
ff
la Thr GlIn

Pro Ala Ser
Thr Pro Met
Ser Leu Thr
Gly Lys Gly
Leu Ala Ile

Ala Ala rhe
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Leu
2235

Glu
2250

Gln
2265

Ala
2280

Leu
2295

Ala
2310

Trp
2325

Phe
2355

Thr

Lys

Pro

Trp

Arg

Ile

Pro

Cys

Leu

Pro

val

Thr

Glu

Thr

His

Ala

Leu

Tyr

Leu

Leu

Gln

val

Lys

ser

Leu

Ser

Asn

Ser

ser

val

£

/

/

Gly g;%f
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Ala His Tyr Ala Ile 1le Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly ITe Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 2415 /

Leu Cys val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Fﬁﬁ/;
2420 2425 2430 i

Cys Glu Ala Leu Thr teu Ala Thr Gly Pro Ile Ser Thr L,ﬁ Trp
2435 2440 2445 jj?

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile ‘?XékVaT Ser

2450 2455 2463f
Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala q}@r Ala Gly Leu
2465 2470 }475
. / '
Leu Phe Ser Ile Met Lys Asn Thr Thr Asn @HF Arg Arg Gly Thr
2480 2485 £ 2490
y
A
Gly Asn 1Ile Gly Glu Thr Leu Gly Glu y@s Trp Lys Ser Arg Leu
2495 2500 / 2505

Asn Ala Leu Gly Lys Ser Glu Phe gln Ile Tyr Lys Lys Ser Gly

2510 2515 2520

Ile Gln Ala Lys Glu Gly Ile Lys Arg
2525 2535

Gly Glu Ser Arg Gly Ser Ala Lys Leu
2540 2550

Arg Trp val Thr Pro Glu Gly Lys val
2555 2565

val Asp Gly Trp Ser Tyr Tyr Cys Gly
2570

2580

Gly Leu

Lys Gly Leu Thr Lys Gly Gly
2585

2595

Pro G1Mf/His Glu Glu Pro Ile Ppro Met Ser Thr Tyr Gly Trp Asn
3960 2605 2610

S page 48
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Leu
Glu
Asn
val
Leu
Gln
Asn
Ile
Phe
L’eu
Asn
His
Trp
Ser

Asp

Pro

val
2615

Lys
2630

Pro
2645

Glu
2660

Asn
2675

Arg
2690

ser
2705

val
2720

Thr
2735

Leu
2765

Glu
2780

Ala
2795

ser
2810

val
2825

Phe
2840

r 4

Glgnglu
2885
/

Arg

Cys

Thr

Asn

Pro

Lys

Thr

Ser

Met

Ser

Asp

Leu

Asp

val

Trp

Tyr

Tyr

His

Ser

Arg

Gly

Ile

Pro

Gln

Thr

Glu

Leu

Met

Gly

Glu

val

Tyr

Thr

Ile

Lys

Ser

Leu

Ala

Asn

Pro

Gly

Met

Asn

Lys

Arg

Gly

Glu

478484_85_sequenceListing

Gly val Asp val phe phe Ile

2620

Leu
2635

Asn’
2665

ser
2680

Ala
2695

Tyr
2710

Met
2725

Cys

Arg

Asn

val

Leu

Trp

Ile

Ala

Ile

Gln

Phe

Thr

Asp Ile Gly

Thr Leu Arg

2625

Glu
2640

val

12655

Thr G1n Phe

Ile Glu Lys

val Arg Asn

val Ser Asn
Ser Arg Met

Thr Tyr gﬁi
4

f}‘”

Gly ;ﬁé Glu
/
.45

Te Glu Lys
GlIn Asp His
Thr Lys Gln
Arg Leu Leu
Met Ala Met
Lys Glu Lys

Lys Lys Leu

pPage 49

Cys
2670

Met
2685

Pro
2700

Ala

2715 /

/
Lo
2730

rd
V.

Pro
2745

Ser
2760

Ile
2775

Pro
2790

Thr
2805

Thr
2820

Thr
2835

val
2850

Met
2865

Ser

Pro

Ser

Pro

Pro

Leu sgr Arg
Vi

/

s4r
Ile
Asp
Glu
Lys
Tyr
Gly
Lys
Asp
ASp

Lys

Asn

val

Ile

Gln

Lys

Ser

Pro

Thr

Thr

Ile

Gly Asn

Arg

ASp

Pro

Thr

Ala

Trp

Thr

Arg

Thr




Ala

Met

Ala

Arg

Glu

Asn

Ala

Phe

Phe

His

Gly

Thr

Glu

Tyr

Thr

GlIn

Gln

Glu
2870

Cys
2885

Leu

2500

Glu
2915

Arg
2930

Met
2945

Lys
2960

Leu
2975

Ser
2990

Lys
3005

Ala
3020

Leu
3035

Trp
Thr
Gly
Ala
Asn
Met
Gly
Glu
Arg
Leu
Met
Glu
Gju

Asn

Met

478484 _85_sequenceListing

Glu
2875

Leu Trp Lys

phe
2890

Arg Glu Glu

Thr
2905

Ala val phe

val Glu Ser

2920

AsSp

Glu
2935

Leu His Leu

Glu
2950

Gly Lys Arg

Ile
2965

Ser Arg Ala

Phe Glu Ala Leu

2980

Glu Asn Ser Leu

2995

Gly Tyr Ile Leu

3010

Tyr Ala Asp Asp

3025

Asn
3040

"

#3055

Asp Leu Lys

His Lys Lys

Lys val ¥al Arg

3070

Ile Ser

3085

Asp/Ile

Tyr Gly Leu

3100

Glu
3115

Arg Gln Met

Leu Gly Lys Lys

Thr Arg Lys val

Asp Glu Asn Lys

Arg Phe Trp Glu

Gly Lys Ccys Glu

Lys Lys Leu Gly

Trp Tyr Met Trp

Gly Phe Leu Asn

Lys Thr Pro Arg
2880

Arg Ser Asn Ala

2895

Trp Lys Ser Ala

2910

Leu val
2925

Asp Lys

Thr

Ccys
2940
Glu

Phe ‘%y Lys
2955 rd
Leu féﬁy Ala

2970/
fg

gﬁh Asp

Arg

His Trp

/2985

~

Gly Va1jﬁ%u

&

A

ser
Arg

Aspgéa1 Ser
ﬁf
Ala Gly

Thr Trp

Glu Met val

Ala Glu Ala 1Ile

val Gln Arg Pro

Arg Arg Asp Gln

Asn Thr phe Thr

Gly Glu Gly val

page 50

Gly Glu Gly Leu
3000

Lys Glu

3015

Lys Gly

Asp Thr Ile

Arg
3030

Thr His

3045

Asn Met

Phe Thr

3060

Lys Leu

Thr
3075

Pro Arg Gly

Arg Gly

3090

Ser Gly

Asn Glu

3105

Met Ala

Phe
3120

Lys ser Ile
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GIn His Leu Thr Ite Thr Glu Glu Ile Ala val Gln Asn Trp Leu
3125 3130 ; 3135

Ala Arg Vval Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln xf/f
3170 3175 3180 f//

GIn Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3190 3195 '

Phe Cys Ser His His Phe His Glu Leu ITe Met Lys
3200 3205 3210

val Leu val val Pro Cys Arg Asn Gln Asp Glu Leu

3215 3220 322;‘
/
Ala Arg 1Ile ser Gln Gly Ala Gly Trp Ser Leu A¥g Glu Thr Ala
3230 3235 3240
Cys Leu Gly Lys Ser Tyr Ala GIn Met Trp ;ér Leu Met Tyr Phe
3245 3250 / 3255
d
His Arg Arg Asp Leu Arg Leu Ala Ala ﬁ%n Ala Ile Cys ser Ala
3260 3265 fﬁ 3270
/

val Pro Ser His Trp val Pro Thr -ér Arg Thr Thr Trp ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met /Thr Thr Glu Asp Met tLeu Thr val

3290 3300

Trp Asn Glu Asn Pro Trp Met Glu Asp Lys
3305 3315

Thr Pro Glu ITe Pro Tyr Leu Gly Lys Arg
3320 3330

Glu Asp Leu ITe Gly Leu Thr Ser Arg Ala
3335 3345

Thr Trp /) Ala Ala ITe Asn GIn val Arg ser
3350 gﬁy 3360

Leu Ile/ Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
33@ 3370 3375
/
g Page 51
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Arg Phe Arg Arg Glu Glu Glu Glu Ala G1y val Leu Trp
3380 3385 3390

<210> 6

<211> 3391

<212> PRT

<213> Artificial Sequence

<220> i
<223> Dengue virus serotype 2, MVS

<400> 6
Met Asn Asn GIn Arg Lys Lys Ala Lys an Thr Pro Phe
1 5

Lys Arg Glu Arg Asn Arg val Ser T?r val Gln Gin Leu
20 2

Phe ser Eeu Gly Met Leu Gln Ggy Arg Gly Pro Leu hgs Leijhe Met
.35 4 ,

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pyt
50 55 60 /
#

F

Thr Ala Gly

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys ser Lys Ala Ile Asn val
65 70 75 ¢ 80

&
&

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg ygt Leu Asn Ile Leu Asn
85 90 4 95
Vi
1‘5:
Arg Arg Arg Arg Ser Ala Gly Met Ile Fle Met Leu Ile Pro Thr val
100 105 110

2

Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met Ile val
' 115 12 125

Ser Arg Leu Leu Phe Lys Thr Glu val Gly
130 140

val Asn Met Asp Leu Gly Glu Leu Cys Glu

145 155 160

Asp Thr Leu Leu Arg GIn Asn Glu Pro Glu

170 175

Asp Ile Thr Ser Thr Trp val Thr Tyr Gly

- 185 190

Arg Arg Glu Lys Arg Ser val Ala

Leu gﬁﬁ Pro His val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
V4 pPage 52
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210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His val Gln Arg Ile Glu Thr Trp
225 230 235 240

ITle Leu Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leu Ala Tyr
245 250 255

Thr IT1e Gly Thr Thr His Phe Gln Arg Ala Leu Ile Phe Ile Leu Leu
260 ‘ 265 270

Thr Ala val Thr Pro Ser Met Thr Met Arg Cys Ile Gly Met Ser Aaﬂﬁ
275 280 285

Arg Asp Phe val Glu Gly val Ser Gly Gly Ser Trp val Asp IléfVa1
290 295 300 ;f

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn
305 310 315

if% Ala Thr Leu

325 330 335

Leu Asp Phe Glu Leu Ile Lys Thr Glu Ala Lys GlIn
f!
£

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn @ﬁ? Thr Thr Glu Ser
340 345 & 350

7
7

Arg Cys Pro Thr GIn Gly Glu Pro Ser Leu &gﬁ Glu Glu GIn Asp Lys
355 360 /f§ 365

4‘{?

Arg Phe val Cys Lys His Ser Met val Ksp Arg Gly Trp Gly Asn Gly
370 375 gxﬁ 380

Cys Gly Leu Phe Gly Lys Gly Gly Zle val Thr Cys Ala Met Phe Arg
385 390 395 400

Cys Lys Lys Asn Met Glu GlyAys val val Gln Pro Glu Asn Leu Glu
405 , 410 415

Tyr Thr Ile val Ile /Pro His ser Gly Glu Glu His Ala val Gly
420 / 425 430

Asn Asp Thr Gly Ly Gly Lys Glu Ile Lys Ile Thr Pro Gln Ser
435 J 440 445

Ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr val Thr Met Glu
450 455 460

Cys Ser PgégArg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Gln

465 V4 470 475 480
/
Met G}ﬁ Asn Lys Ala Trp Leu val His Arg GIn Trp Phe Leu Asp Leu
Vs Page 53
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485

Pro Leu Pro Leu

Glu
515

Gln Lys Leu

val val val teu

530

Asp

Thr Ala Thr Glu

545

Gly

Gly His Leu Lys Cys

565

Met Ser Ser Met

580

Tyr

Thr GIn His

585

Ala Glu

Asp Gly

610

Ser Pro Cys

His val Leu

Gly

Asp Ser

Tyr Ile Ile

Lys

Lys

Ala

Leu
705

Gly

Gly Ile

Ile Leu I}égG1y

/740
ff
Thr Sgr Leu Ser

J:;?

/

Pro

val

Gly

Arg

Cys

Gly

Lys

ITe

Thr

Gly

Thr

Ser

535

GlIn

Leu

Thr

Thr

Ile

615

Leu

Ile

Leu

478484_85_Sequencelisting
490 -

Ala Asp Thr G1n Gly Ser Asn
505 510

Phe His

520

Lys Asn Pro Ala Lys

525

Gln Glu Gly Ala Met His Thr

540

Met Ser Ser Gly Asn Leu Leu

Arg Met Lys Leu Gln Leu

570

Gly Phe Lys val

Ile Ile

600

Arg val gﬁn Tyr
/ 05

Ile Mgi Asp
/620

F

Va14A§n
/635
/

Pro phe Glu Leu

Ile Thr Pro Ile val

Pro Phe Gly

Leu Asn

670

Leu Lys

Thr
685

Glu Thr Met

Ala Trp Asp Phe

Ala His G1n

715

Leu

Ser Gly val Thr

730

Ser Trp

Thr ITe Met Asn Ser

750

Trp
745

Gly

val Leu val Gly 1le val Thr

Page 54

val yﬁfﬁ
ff§90

495

Trp
Lys

Ala

Phe

Lys

375

Glu Ile

Glu Gly
Glu

Lys

Glu
640

Thr
Ser

655

Trp Phe

Arg Gly
Gly

Ser

Phe
720

val

Met

Lys
735

Ser

Arg

Leu Tyr




478484_85_Sequencelisting
755 760 ’ 765

Leu Gly val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Ash Lys Glu Leu Lys Cys Gly Ser Gly I1e Phe ITe Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys ‘
805 810 815 /

Leu Ala Ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly 11¢
820 825 830 /

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile TthPro

835 840 845 /
g

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Tb@f11e Met
850 855 860 /

fi

4
Thr Gly Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Ay@ Ser Leu Arg
865 870 875 S

s

J
Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys }ﬁr Trp Gly Lys Ala
‘ 885 890 g , 895

jf

#
Lys Met Leu Ser Thr Glu Ser His Asn GlIn }ﬁr phe Leu Ile Asp Gly
900 905 ff 910

Y,

ef

Pro Glu Thr Ala Glu Cys Pro Asn Thr;&sn Arg Ala Trp Asn Ser Leu
915 920 / 925

Glu val Glu Asp Tyr Gly Phe Gly Aal Phe Thr Thr Asn Ile Trp Leu
930 935 | 940

Lys Leu Lys Glu Phe Cys Asp Ser Lys Leu Met Ser

955 960

Ala Ala Ile Lys val His Ala Asp Met Gly Tyr Trp

970 975

Ile Glu ser Ala Trp Lys Ile Glu Lys Ala Ser phe

985 990

ITe Glu val

¢ asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly ,f1 Leu Glu Ser Glu Met ITe Ile Pro Lys Asn Leu Ala
lOtgfy 1015 1020

Gly @fg val ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gln
Vi , Page 55
/
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1025

Thr
1040

Ile Gly

Phe Cys

1055

Arg Pro

Thr Trp
Arg Glu
Lys Lys
Gln

His

Leu pPhe
- 1145

Leu

Ile
1160

Ala Leu

Asn Met

1175

Ser

Thr
1190

Ala Met

Leu Leu Ala

1205

Leu Leu

1220

Arg

ITe 'val

1235

Gly

Glu Leu Thr

1250

val Arg én

1265,?
/

Ile Leﬁ Cys

P
i

Vs

ff

/

Asp.

Pro

Gly

Ser

cys

Asp

Glu

val

Glu

Leu

Phe

The

Ala

Met

val

Trp

Thr

Leu

Cys

Gly

Glu

Asp

Glu

val

Arg

Asp

Phe

Glu

Pro

His

Thr

Arg

Arg

Cys

Asn

Asn

Met

Ala

Asp

Asp

Lys

Asn

1030

Leu
1045

val
1060

Thr
1075

ser
1090

Trp
1105

Leu
1120

Phe
1135

Leu
1150

val
1165

Leu
1180

Ile
1195

‘ ser

1225

Gln
1240

Ala
1255

TYyr
1270

Ala

Gly

val

Thr

Cys

Tyr

val

Ser

Arg

Ser

Gly

G

Lys

Ser

Leu

Gln

val

Lys Leu Glu

val Thr Glu

Thr Ala Ser

Thr Leu Pro

Gly Met Glu

Asn Ser Leu

Leu Gly val

Thr Arg

&
&
rd

phe va¥ Thr
s

g!

4
Arg val met

Gly val

Pro Thr Phe

Glu Leu Met

Thr Ile Pro

Gly Met Met

Leu Ala val

Ile Leu Gln
Page 56

val/Gly
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1035

Met Asp Phe
1050

AsSp Cys Gly
1065

Gly Lys Leu
1080

Pro

Leu Arg
1095

ITe Arg Pr¢

1110 /
val Thy Ala
1125 Xf

/

/

LequG1y Met
1140

i
Thr Lys
1155

Leu Ile Thr

1170

val
1185

Met Val

Thr
1200

Tyr Leu

Ala
1215

Ala Gly

Met Thr

1230

Thr

Glu Thr

1245

Ile

val
1260

Leu Lys

Thr 1Ile

1275

Met

Asn  Ala Trp

Asp
Asn
Ile

Ty

Gly
Ala
His
Gly
Gly
Ala

Leu

Leu
Met
Ala

Lys

/

/
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1280 . 1285 ' 1290

val ser cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305

Leu Thr ser Ser GIn GIn Lys Thr Asp Trp ITe Pro Leu Ala Leu
1310 1315 1320

Thr ITe Lys Gly Leu Ash Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335 /

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile /
1340 1345 1350 /

Met Ala val Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leufiys
1355 1360 1365 ff

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly GlyfLeu Leu
1370 1375 1380

Thr val cCys Tyr val Leu Thr Gly Arg Ser Ala Asp/ Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp G1nﬁk1a Glu Ile ser
1400 1405 /1410

Gly Ser Ser Pro Ile Leu Ser 1Ile Thr I]ffger Glu Asp Gly Ser
1415 1420 / 1425

Gin Thr Leu Thr Ile Leu
1440

Met Ser 1Ile Lys Asn Glu
1430

Ile Arg Thr Gly Leu Leu

Gly Leu Phe Pro val Ser
1445

1455

Ile Pro Ile Thr Ala Ala

Leu Trp Glu val Lys Lys
1460

1470

Tyr

Gln Arg Ala
1475

Asp val Pro Ser Pro Pro Pro Met
1485

‘Gly Lys Ala Gly Ala Tyr Arg Ile Lys GIn Lys

1500

Ile Gly Ala Gly val Tyr Lys Glu

Gly Ile Leu GHy
4 1515

Gly Thr phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520f 1525 1530

Lys Gly Lys Arg ITe Glu Pro Ser Trp Ala Asp val Lys
: Page 57




Lys

Trp

Lys

Asn

Thr

Leu

Ala

Glu

His

Arg

Thr

Pro

Arg

Leu

Asp

Tyr

1535

Asp
1550

Lys
1565

Asn
1580

Ala
1595

Ser
1610

Tyr
1625

Ile
1640

ASD
1655

Pro
1670

Glu
1685

Arg
17060

Ile
1715

Glu
1730

Leu

Glu

Pro

Gly

Gly

Gly

Ala

Asp

Gly

Ala

val

Arg

Ile

Ser

Ile

Gly

Arg

Thr

Ser

Asn

Glin

Ile

Ala

Ile

val

Tyr

val

Pro

Thr

Ser
Glu
Ala
Ile
Pro
Gly
Thr
Phe
Gly
Lys

Ala

Phe

Arg

Pro

478484_85_SequencelListing
1540 , 1545

Tyr Gly Gly Gly Trp Lys Leu Glu
1555 1560

Glu val Gln val Leu Ala Leu Glu
1570 ‘ 1575

val Gln Thr LyéiPro Gly Leu Phe
1585 1590

Gly Ala val Ser Leu Asp Phe Ser
1600 1605

ITe I1e Asp Lys Lys Gly Lys val
1615 1620

val val Thr Arg Ser Gly Ala Tyr/6;1

1630 1635 /

/
Glu Lys Ser Ile Glu Asp Ash /Pro

1645 1656
7/
i
Arg Lys Arg Arg Leu Thrdfle Met
1660 | /1665
Lys Thr Lys Arg Tyr/Leu Pro Ala
1675 Vi 1680
s
7
Arg Gly Leu " Thr Leu Ile Leu

1695

Ala Glu Glu Glu Ala Leu Arg

1710

‘[A1a Ile Arg Ala val His
1725

Cys His Ala Thr Phe Thr
1740

Arg val Pro Asn Tyr Asn Leu 1Ile
1750 1755

Thr Asp Pro Ala Ser Ile Ala Ala
1765 1770

val Glu Met Gly Glu Ala Ala Gly
1780 1785

Pro Gly Ser Arg Asp Pro Phe Pro
Page 58

Gly Glu

Pro

Glu

Asp

Ile

Ala

Gly

Thr

Met

Ile

Arg

Ile

Gln

Gly

Ile

Leu

val

Pro

Leu

Gly

Arg

Met

Gly

Phe

Ser




478484_85_Sequencelisting
1790 1795 . 1800

Asn Ala Pro ITe ITe Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn  Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val Pro Ser ITe Lys Ala Gly Asn Asp Ile Ala Ala
1835 1840 : 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile GIn Leu Ser Arg Lys /
1850 1855 1860 ¢

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp/

1865 1870 1875 gf
/
Phe val val Thr Thr Asp Ile ser Glu Met Gly Ala Asn/Phe Lys
1880 1885 1890 ¢
Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys f?ro val Ile
1895 1900 1%9
/
Leu Thr Asp Gly Glu Glu Arg val Ile Leu A1a;ﬁ1y Pro Met Pro

1910 1915 g;1920

P

7

val Thr His Ser Ser Ala Ala Gln Arg Argf%Wy Arg Ile Gly Arg
1925 1930 / 1935

ya

i
Asn Pro -Lys Asn Glu Asn Asp Gln Txg‘11e Tyr Met Gly Glu Pro
1940 1945 / 1950

Leu Glu Asn Asp Glu Asp Cys

Trp Lys Glu Ala Lys Met
1955 1960

1965

lLeu Leu Asp Asn Ile Asn Thgﬁ Pro Glu Gly Ile I;e0 Pro Ser Met
5 198

1970 ﬁf;?
Phe Glu Pro Glu Arg G] Lys Val Asp Ala Ile Asp Gly Glu Tyr

1985 1990 1995
Arg Leu Arg Wi Ala Arg Lys Thr phe val Asp Leu Met Arg
2000 / 2005 2010

Arg 31 Asp if' Pro val Trp Leu Ala Tyr Arg val Ala aAla Glu

2020 2025

Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2035 ‘ 2040

Leu Glu Glu Asn val Glu val Glu 1Ile Trp Thr
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2045 050 , 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu ITe Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr Gln Lys Ala Arg Asp Ala Leu ff
2105 2110 2115 /

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Argfﬁfa
2120 2125 2130 ff

. /
Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu G1ug4hr Leu
2135 2140 2145 gf

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly #I1e Phe Leu
2150 2155 216

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys Metg%hr Leu Gly Met
2165 2170 ﬁf 2175

7

. #
Cys Cys Ile Ile Thr Ala Sser Ile Leu Ley Trp Tyr Ala GIn Ile
2180 2185 ¢ 2190

Gln Pro His Trp Ile Ala Ala
2195 2200

Leu Glu Phe Phe Leu
2205

ITe val Leu Leu Ile Pro Glu

GIn Arg Thr Pro Gln
2210 2215

2220

Asp Asn Gln Leu Thr Tyr va / val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr

“ﬁG1u Met Gly Phe Leu Glu Lys Thr Lys
2240 /

2245 2250

ser 1Ile Ala Thr Gln Gln Pro Glu Ser
2260 2265

Lys Asp Leu
2255

Asn Ile Leu A8 Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 / 2275 2280

Tyr Ala y{a{ATa Thr Thr Phe val Thr Pro Met Leu Arg His Ser
ZZiif 2290 2295

1;/
Ile 9%% Asn Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn
7 ' page 60
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2300 2305 : 2310

GIn Ala Thr val iLeu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

GIn val Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 : 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu Gln Ala Lys Ala Thr /
2360 2365 2370 //f

Arg Glu Ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asnfﬁio
2375 2380 2385 7/

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro I1qﬁ€io Tyr

2390 2395 2400 g/
£
/
Asp Pro Lys Phe Glu Lys GIn Leu Gly GIn val Met /Leu Leu val
2405 2410 2418
f
Leu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 , 2425 2430
fﬂ
Cys Glu Ala Leu Thr Leu Ala Thr Gly ProfIle Ser Thr Leu Trp
2435 - 2440 ﬁf 2445
/

y.

£
Glu Gly Asn Pro Gly Arg Phe i Thr Thr ITe Ala val Ser

2450 2455 2460

Met Ala Asn Leu Ala Gly Ala Gly Leu
2465 2475

Leu Phe Asn Thr Arg Arg Gly Thr
2480 2490

Gly Asn Gly Glu Lys Trb Lys Ser Arg Leu
2495 2505

Asn Ala Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2520

Ile Gln Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2535 '

Gly G1uO }%r Asp His His Ala val ser Arg Gly Ser Ala Lys Leu

252{% 2545 2550

s '
Arg }ﬁp Phe val Glu Arg Asn Met val Thr pPro Glu Gly Lys val
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2555 2560 , 2565

val Asp Leu Gly Cys Gly

Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Lteu val Arg Leu Gln ser Gly val Asp val Phe pPhe 1Ile Pro Pro
2615 2620 2625 £

o

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser
2630 2635 2640 /
s
" Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leqf%in Leu
2645 2650 2655 jf
i
val Glu Asn Trp Leu Asn Asn Asn Thr GIn Phe Cys /Ile Lys val
2660 2665 267
ffﬁ
Leu Asn Pro Tyr Met Pro Ser Val Ile Glu LysMet Glu Ala Leu
2675 2680 j*2685

ﬂﬂ

/
/é‘ .
Gln Arg Lys Tyr Gly Gly Ala Leu val Ar?ﬁ%sn Pro Leu Ser Arg

2690 2695 2700
/
/
Asn Ser Thr His Glu Met Tyr Trp valF Ser Asn Ala Ser Gly Asn
2705 2710 ; 2715

Ile val sSer Ser

Ser Arg Met Leu 1Ile Asn Arg
2720

2730

Phe Thr Met Arg Thr Tyr Glu Pro Asp val Asp

2735 2745
Leu Gly Ser Gly Gly Ile Glu Ser Glu Ile Pro
2750 2760

Asn Leu Asp Ile

Ile Glu Lys Ile Lys GIn Glu
2765

2775

His Glu Thr r Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Jyyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala
27%;ﬁ’ 2800 2805 .

Ser %gi Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
- Page 62
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2810 2815 . 2820

Asp val val pro Met val Thr &1n Met Ala Met Thr Asp Thr Thr
2825 - 2830 2835

Pro Phe Gly GIn GIn Arg val pPhe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr /f’

2855 2860 2865 /
Ala Glu Trp Leu Trp Lys Glu teu Gly Lys Lys Lys Thr Pro Arg /
2870 2875 2880 //f

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn%AWa
2885 2890 2895 yi

Ala Leu Gly Ala val phe Thr Asp Glu Asn Lys Trp LyS/Sér Ala
2900 2905 2910 /

&

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu /val Asp Lys

2915 2920 2925
J'J'
Glu Arg Asn Leu His Leu Glu Gly Lys Cys G1ugﬁhr Cys val Tyr
2930 2935 S 2940

r
P

) <;g/"
Asn Met Met Gly Lys Arg Glu Lys Lys LegﬁG1y Glu Phe Gly Lys

2945 2950 4 2955
/
sf
Ala Lys Gly Ser Arg Ala Ile Trp Tyg Met Trp Leu Gly Ala Arg
2960 2965 fﬁy - 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

Phe Ser Arg Glu Asn Ser Ley Ser Gly val Glu Gly Glu Gly Leu
2990 995 3000

His Lys Leu Gly £ Arg Asp val Ser Lys Lys Glu Gly
3005 /3010 3015

Gly Ala Met Tyr 54 Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile

3020 3025 3030

Thr Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly ¢ Lys teu Ala Glu Ala Ile pPhe Lys Leu Thr
3050/ 3055 ' 3060

Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly
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3065

Thr val
3080

GIn val
3095

Gin Leu
3110

Gln His
Ala Ar
Asp As
3
Leu Thr
GIn Trp
Phe C

val Leu
3215

Ala Arg
3230

Cys Leu
3245

His Arg
3260

val pro
3275

His Ala
3290

Trp Asn fg
332;fg

Met

Gly

Ile

Leu

val

Cys

Ala

Glu

Ser

val

Ile

Gly

Arg

Ser

AsSp

Thr

Arg

Thr

Gly

val

Leu

Pro

His

val

Ser

Lys

Lys Hd"

Thr @f% val

&
&

val

Glu

Ile

Tyr

Gln

Ile

Arg

val

Asn

Ser

His

Pro

Gln

ser

Trp

Ser

3070

Ile Ser
3085

Gly Leu
3100

Met Glu
3115

Thr Glu
3130

Glu Arg
3145

Lys Pro
3160

Asp Met
3175

Arg G1

Phe His
3205

Cys Arg
3220

Gly Ala

Tyr Al
iggo
{ Leu

3265

Pro
3280

Met
3295

Ile GIn

3310

Trp Glu

Arg Arg

Asn Thr

Gly Glu

Glu 1le

Leu Ser

Leu Asp

Gly Lys

Trp Asnh

Glu Leu

Ash i}yﬁAsp

Gly Trp

Gin Met

Ala Ala

Thr ser

Thr Thr

Glu Asn

Glu 1le

Asp
phe
Gly
Ala
Arg
Asp
Ile

Asp

£
i
//
Vi

Ser
Trp
Asn
Arg
Glu
Pro

Pro

Gln

Thr

val

val

Met

Arg

Arg
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3075

Arg Gly Ser Gly
3090

Asn Met Glu Ala
3105

Phe Lys Ser Ile
3120

b

Y

£
GIn Asn Trp Leu /

3135

Ala 1Ile Serféﬁ
3150 /

#

Phe A1a/£ir Ala
3165/

F

Lys /Asp Ile GIn
S5d

P,
&

/
TrpThr Gln val Pro
#3195

F

&
r 4
&

Ile/Met
£

Glu

Leu

Ser

Ala

Thr

Asp

Trp

Tyr

Page 64

Lys Asp Gly Arg
3210

Leu Ile Gly Arg
3225

Arg Glu Thr Ala
3240

Leu Met Tyr Phe

3255

Ile Cys ser Ala
3270

Thr Trp ser Ile
3285

Met Leu Thr val
3300

Met Glu Asp Lys
3315

Leu Gly Lys Arg




3320

Glu
3335

Thr
350

Leu
3365

Arg
3380

<210> 7
<211>
<212>
<213>

<220>
<223>

<400> 7
agttgttagt

DNA

gttctaacag
aaaaacacgc
ctgacaaaga
gccctggtgg
tggggaacaa
ggaaggatgc
attccaacag
gggaagaatg
acactcatag
cacattaccg
gtgacttatg
ttagctceccc
ggagcttgga
atactagecc
tttatactat

agagattttg

gggtgtgtga £

gaggccacgt

acaaccgact

Asp GIn Trp Cys Gly
grp Ala Lys Asn Ile

Ile Gly Asn Glu Glu Tyr

10717

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcctteg
ttaaaaaatc
tgaacatctt
tgatggegtt
aaagaggaaa
ctatggatct
aagtggagcc

gaacatgcaa

atgttggcat

gacaagtcgé

taaﬁ;étggt
tﬂééaggcct
faccatggc
aactggcgac

caagatgtcc

3325

Ser

3340

3355

3370

3385

Artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc

atccctac

tqyégctgga

qbgactggac

gaaggtagag
ccattacata
taccccatec
atcgggagct
taagaacaag
cctaaggaag

cacccaaggg

teu Ile Gly Leu
Gln Ala Ala Ile Asn
Thr Asp Tyr Met

Phe Arg Arg Glu Glu Glu Glu Ala Gly val

Dengue virus serotype 3, BVS

agattctttg

tctctgatga

cagggacgﬁﬂﬁ
atccca/“éa
aatg}fitga
cgfggatctg

égcgtgatg
ttcaagacag
tgtgatgaca
gactgctggt
gagcatagac
acacgcactc
acatgggccc
ggcacttecct
atgacaatga
acgtgggttg
cccacgcetgg

ctatgcattg

gaagcgattt

page 65
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330

Thr
3345

Ser

GIn val
3360

Pro ser
3375

Leu Trp
3390

agggagctaa
é,%'

ra
atgaccaacg
7

gagagaaacc;gégtgtcgac

gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgcg
cctctggaat
cggtcactta
gcaaccttac
gcgataagag
aaacctggat
ttaggcaccc
tgacccagaa
gatgtgtagg
acgtggtgct
acatagagct
agggaaaaat

tacctgagga

Arg Ala
Arg Ser

Met Lys

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgattgtg
caacatgtgc
caaatgcccc
atcgacatgg
atcagtggcg
gtcggctgaa
agggtttacc
agtggttatt
agtaggaaac
cgagcacggt
tcagaagacc
taccaacata

gcaggaccag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200




aactacgtgt
ggcaagggaa
gtggtgcaac
caccaggtgg
gctgaagcca
ttggatttca
caatggttct
tggaacagga
gttgttcttg
caaacctcag
aaattggaac
gaagtctccg
gcaccctgca
ctgatcacag
cctecttttg
tggtacaaga
cgcatggcca
tcattaggga
gtctcctgga
aaaaatactt
gtcatggtge
ggcagtggga
ccagaatccc
ggaatccget
aatcacattc
atcatgcagg
aaaacatggg
gatggccecg
gaagactatg
gatgtattct

gccgatatgg

tctttcatty

gtaagcatac
gcttggtgac
atgagaacct
gaaatgaaac
ttttacctga
atgaaatgat
ttgacttacc
aagagcttct
gatcacaaga
gaggcacaag
tcaaggggat
aaacgcagca
agattccttt
ccaatccagt
gagaaagtaa
agggaagctc
tcttgggaga
aaatggtcca
tgatgaaaat
ctatgtcatt
aggccgatag
ttttcatcac
cttcaaaact
cagtaacaag
tatcagaaaa

caggaaaacg

gcaaagcaaa

aaacagcagé
gctttggfgt
gcgaf:caaa
gt éttggat
dagttaaaaa
gtgagatgat

gctaccatac

Aatgctctct

478484_85_sequencelisting

atacgtggac agaggctggg

atgcgcgaaa tttcaatgtt
caaatacacc gtcatcatca
gcagggagtc acggctgaga
atatggaacc ctcgggctag
ctcattgaca atgaagaaca
cctaccatgg acatcaggag

tgtgacattt aaaaatgcac

gggagcaatg
tatctttgeg

catacagcac
gggcacttaa
gagctatgca atgtgcttga
tgggacaata ctcattaagg
ctccacggag gatggacaag
ggtgaccaag aaggaggagc
ggaattggag

atgttcgagg

catagtaatt

gattgggaag
cacagcctgg gactttgga
ccaaatattt gggagt%%ft

tggaataggt gtcct?%taa

ttcatgcatc gcg €cggca
tggttgcgtt gyéigctgga
agacaacgtg /cacacatgga
agcttcag¢t atccagaaag

aat ctgatgtgga

actgg%f
tga:ﬁ%gaag ttaactatta
a,J%ctgcgg cctcagecca
acagagtctc
atgccccaac acaaatagag
attcaccacc aatatatggc
actcatgtca gcggccataa
agaaagtgca ctcaatgaca
ctgccactgg ccaaaatcac
aattccaaag aatctcgctg

acaaataaca ggaccatggc
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gaaacggttg tggtttgttt
tagaatcaat agagggaaaa
cagtgcacac aggagaccaa
taacacccca ggcatcaacc
aatgctcacc acggacaggt

aagcatggat ggtacataga

cttcagcaga aacaccaac

atgcaaaaaa gcaagaagta
tgacaggagc taca%égatc
aatgtagact cavéatggac
gtagctttgt gfﬁéaagaaa
ttgagtaca aggggaagat
gaaaagc;ct caatggcaga
ctgtcgécat tgaggctgaa
acqgagccct gaaaatcaac
ccactgccag aggtgcaagg
cagtgggtgg tgttttgaat
acacagccct atttggtgga
cctggatagg gttgaactca
ttgtgacact gtatttggga
aaaacaaaga actgaaatgt
cagaacaata caagttccaa
cccatgaaga ggacatttgt
aacaaataac accagaattg
tgacaggaga catcaaagga
ctgagctgaa gtattcatgg
ataaccagac ctttctcatt
cttggaattc gttggaagtt
taaaattgaa agaaaaacag
aagacaacag agccgtccat
catggaagat agagaaagcc
acaccctctg gagcaatgga
gaccagtgtc tcaacacaac

atctaggtaa gcttgagatg

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240




gactttgatt
ccctetttga
tgcacattac
agaccattga
caggtcgaca
aggacccgag
atcacaggga
atgacggatg
agaccaactt
actactatag
actgatgegt
caattggcég
gcatggaaag
tcctcacage
acagctattt
gaggctatca
attcccatga
ggacgatcgg
gagatatcag
ataaaaaatg
atctcaggac
gtgaagaaac
gctgaactgg
atcggagccg
gctgttctaa
ctaatatcat
caggtattgg
ttcaaaacca
ggatctccaa
acaaggagtg
ccagagatcg
ggagcgggaa
ttgagaacg

agagg;gttc

y
'

rd

tctgtgatgg
gaacaaccac
caccgctaag
aggagaaaga
acttttcact
taggaacgaa
acatgtcctt
acataggtat
ttgcagetgg
gaattgtact
tagccttagg
tgactatcat
tgagttgcac
aaaaaacaga
ttctaacaac
tggcagtcgg
caggaccatt
ccgatttgga

gaagcagtcc

aagaggaaga

tttttcctgt
aacgggcegg
aagatggagc
gagtttacaa

tgcataaagg

atggaggagg

cactggagec /

ttatcggcaa
gagcdtatgt
aggatgacat
Agacgaagag
taatctiggce

caataagata

478484_85_Sequencelisting

aacaacagtg
tgcctctgga
atacagaggt
agagaatttg
aggagtcttg
acatgcaata
tagagacctg
gggcgtgact
actactcttg
cctcteccag
catgatggtc
ggctatcttg
aatattggca
ttggatacca
cctctcaaga
gatggtgagc
agtggctgga
actggagaga
aatcctgtca
acaaacactg

atcaatacca

agtattgtgg |

aaaggggatt
ctggaagtta
ggaaaaaat
aataggtgct
aaaaggaaaa
gagtgctata
tttccgaaag
ataccttccg
ccccactaga

ccagacccca

gtagtgactg
aaactcataa
gaggatgggt
gtcaactcct
ggaatggcat
ctactagttg
ggaagagtga
tatcttgccc
agaaagctga
agcaccatac
ctcaaaatgg
tgcgtcccaa
gtggtgtccg
ttagcattga
accagcaaga

attttagcca

aggactgcgg
cagaatggtg
gctggtacgg
tggtcacagc
tgttcctgga
cagtttecttt
tggttatggt
tactagcagc
cctccaagga
cagagaccat

tgagaaatat

aaatagagga
ctgccgatct
gatggaaatc
tggacatggg
ggaaatgctt
tgtgacattg

aggcgecact |

cttcaaagt
attgatgatg
tcttgagttg

ggaaaagtat

acgcagtgaﬁ/g%tacaaaac

tttccccac
cgatca%égi
aaagg gctg
gE}%tctcct

gggctcctcaéﬁ%gtgtgcta

gcagccgagﬁ
ataaca@fét

/£
accapactca

N

atgacggcag

datgttcctt

( aagcaaaaag

ttccatacaa
gaaccatcat
gaaggagaat
ccaagagccg
gtatctctgg
gttgtgggtc
gccecagacty
agaagactga
gccatagtca
gttgtggcag

gccatcagag
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tcaaatggga
cagaagatgg
ttagaacagg
cagcatggta
cacccccacce
ggattcttgg
tgtggcatgt
gggcggacgt
ggaaggaagg
tccaaacgaa
acttttctcc
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga

ctgtgcacac

" gttcttaaca

tctcaatcca
gccattaaat
aaaaaatgat
cgtgctcact
agaccaggca
tagcatgtcg
attgctggty
cctgtgggaa
catgggaaag
atattcccag
cacacgtggc
caagaaagac
agaagaagtc
acctggtctt
tggaacgtca
tggtgttgtt
tgaagacaac
ccteccaccca
aaaacggggt

ggaagccctt

c€gggcgggag




attgtggacc
ccaaactaca
gctagaggat
gccactcecc
gaaagagaaa
gdgaagactg
aggaaaaatg
aagactagaa
aatttcaagg
gatggtgaag
caaagaagag
ggggaacctc
gataacatca
gtggatgcca
ttaatgagaa
aactacgcag
aacgtggaag
ttggatgcta
ggaagaaagt
actcagaagg
ggaagggcegt
ctgacacttc
atagggaaga
gcacaaatac
ttgcttattc
gtcatagcca
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc

gacatcggag

acagcagctc g

aaagca;;g
gatggadtaa

taatgtgtca
acctgattat
acatctcaac
cgggaagcag
tccctgaacg
tttggttcgt
gaaagaaagt
ccaatgattg
ctgagagggt
agcgggtgat
ggagaatagg
tggaaaatga
acacgccaga
ttgatggcga
gaggagacct
acagaaggtg
ttgaaatctg
ggatctattc
ctctgaccct
caagaaacgc
acaaccatgc
tggctacagt
tgaccctggg
agccacactg
cagaacctga

tcctecacagt

aagatctcgg/a

atctacgtgc

tttcttatt
gagaagctca

cagtgattga

478484_85_SequenceListing
tgccacattt accatgaggc tgctatcacc

catggacgaa
tcgagtggag
agacccattt
ctcgtggaat
tccaagtata
gatacaactc
ggacttcgtg
tatagacccce
tctggcagga
aagaaatcca
tgaagactgt
aggaatcatt
ataccgcttg
accagtctgg
gtgttttgat
gacaaaagaa
tgacccactg
gaacctaatc
actggacaac

tctcagtgaa

cacgggagyys

aatgtgctdc

tgcatcagca
tagcattgaa
gttaatgggt
cgccattgga
ggtagcacat
gaaaagagca

cctagatcca

gcccatttca
atgggtgagg
cctcagagcea
tccggacatg
aaagcaggaa
agtaggaaga
gttacaactg
agacgctgca
cctatgcecag
aaaaatgaga
gcacactgga
cctagcatgt
agaggagaag
ttggcctaca

ggagtcaaga

cagacccagce
cagctgggat
atgcaccaat
aatgggtcac
atgatatagc
cctttgattc
acatttcaga
tgaaaccagt
tgacccactc

atgaccagta

agttagagtg
aagtatagca
ttttatgaca

catagatgaa

ggattttaaa

agcttgectg

aatgggtgcc
catactaaca

tagtgcagca

gétatacatg
.

aagaagctaffaatgctccta

tcgaaccgga

caaggﬁgaac
g

gagﬁégcagc

afaaccaaat
#

ggggaaagggﬁkgaaattgaa

7
gcgctaagag
/
acagaaatgg
i/
ttagcagtge

qféccggaga

;%tctttttat

ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgcaaccc
tggacgctgt
aattcctcag
ctcgggaaag
tgctactcac
tatgccatca
gcggcgggcea

ataccttatg

page 68

aatttaagga
gtaggctccc
tgcacacggc
ccctggagac
tcttgatgag
ctagcatcct
tggagttttt
acaaccaact
acgagatggg
agcaacccga
atgccgtgge
tgaatgtgtc
gatggccatt
aagtcaaccc
tagggccagg
tcatgaaaaa

atccaaagtt

gcgtgaaaag
ctttgtagac
tgaaggcatc
cctagaagaa
acccagatgg
atttgcagec
aaccttcatg
tgaggcaggt
attgctttta
cgcaaggggc
cctatggtac
tctcatagtt
gacctacgtt
tttcctagaa
gagcaacatc
cacaacattt
cctaacagct
gtcaaagatg
cataactctc
actccaagca
cccaactgtc

tgaaaagcag




ttgggacaag
tgggctctgt
aatccaggga
agttacttgg
aggggaactg
ttgggaaaaa
ttagcaaaag
gcaaaactga
ctcggttgtg
gtcaaaggcc
gggtggaatc
tgtgacacat
cgaacactca
ataaaggttc
aaatatggag
tgggtatcca
atcaacagat
agcggaaccc
agaatagaaa
tacaaaacgt
atggtcaacg
cagatggcaa
gacacgagaa
tggctttgga
acaagaaagg
aagtcggcac
aatctccatc
aagaagctag
ggagcacgct
agagagaact

agagacgtga

gtgca%féac

/

taatgctcct
gtgaggcttt
ggttttggaa
ccggagetgg
gcaacatagg
gtgaattcca
aaggcattaa
gatggttcgt
gcagaggagg
taacaaaagg
tagtgcgtct
tattgtgtga
gagtccttaa
tcaacccata
gagccttagt
atgcttccgg
ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacc
aagaattagg
tgagaagcaa
gtgaggctgt
ttgaaggaaa
gggaattc

tcttagate

ccctgagtgg

iﬁaagaaaga

acaagaatca 4

actagaaga
aactagccga

caacaccaag

478484_85_SequenceListing

agtcctctge
aaccttagct
cactaccatt
acttctcttt
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac
ctggtcatac
aggaccagga
tcaaagtgga
cataggggag
cttagtagaa
tatgccctca
gaggaatcca
gaacatagtg
atacaagaaa
gattgaaagt
agagcatgaa
tggtagctat
gctgctgaca
gactccattt
gaaagaagg
gaagaaahag
tgcagccttg

tgdagatagt

Agtgtgaaaca

caaggcaaaa
tgaagcccta
agtggaagga
gggaggagca
cctaaaaaat
ggccattttc

aggcacagta

gtgactcaag
accgggcecca
gcggtgtcaa
tctattatga
ggagagaaat
aaaagtggaa
acggaccatc
atggtcacac
tattgtggag
cacgaagaac
gttgacgttt
tcatcaccaa
aattggttga
gtcatagaaa
ctctcacgaa
tcatcagtga
gccacttacg
gagatacc;ﬁg
acatcaggéc
gaaagggaac
a@ﬁgcttggg
éacaacagc
acgaagaaac
acacccagga
ggggccatat
aggttttggg
tgtgtgtaca
ggcagcagag
ggattcttaa
gaagggctgce
atgtatgccg
gaagaaatgg
aaactaacgt

atggacatca

Page 69

tattgatgat
tctccacatt
tggctaacat
agaacacaac
ggaaaagccg
tccaggaagt
acgctgtgte
cagaagggaa
gactaaagaa
ccatcccecat

tcttcatccce

gaggactaca
gtgggaagga
ttttagaggg
caacacaaga
attgaacgcg
ggatagaacc

gcgaggctc

tgtaagadaa
gtcaatatat

gcgagaaaag

atcccacagt/gbaagcagga

acaacaacq‘ tcaattttgc

aaatgg&égc actacaaagg

rd
acte}écaca

acgtgatttc

&

ﬁ@ccggatgt

4

acctagatat
actatgacca
agactggatc
acgtcgteccc
gcgtttttaa
taatgaaaat
tgtgcaccag
tcactgatga
agctggttga
acatgatggg
ccatatggta
atgaagatca

acaagctagg

atgacaccgc

taacaaacca
acCCaaaacaa

tatcgagaag

tgagatgtac
aaggatgttg
tgacctcgga
aattgggaaa
agaccaccca
agcatcatcc
catggtgaca
agagaaagtg
aacagcagag
agaagaattc
gaacaagtgg
caaggaaagg
aaaaagagag
catgtggctt
ctggttctcc
ttacattcta
aggatgggat
catggaagga
ggtggtgegt

agaccaaaga

a/

agtagtggaﬁg;




ggtagtggac
atcagacaga
gaaatcgctg
atcagtggag
gctctaaatg
tggaatgatt
gacggtcgeg
atctcccaag
caaatgtgga
tgctcggceag
aaacatgaat
gaaaacccat
gggaaaagag
gcaaagaaca
acagattaca
tggtagaaag
acggaaaaaa
cataaatgcc
aaatccggga
aggagaccec
agtctcgcetg
gacgctggga
cagaaaatgyg
<210> 8

<211>
<212>
<213>

<220>
<223>

PRT

<400> 8

1

Lys Arg Glu A

3389

aagttggcac
tggagggaga
tgcaaaactg
atgattgtgt
acatgggaaa
ggacacaagt
tactcgttgt
gagcagggtg
gcttgatgta
taccatcaca
ggatgacaac
ggatggaaga
aagaccaatg
tccaagcagce
tgccatccaf
caaaactaac
ctatgctacc
atagcttgag
ggccacaaac
tcccttacaa
gaaggactag
aagaccagag

aatggtgctg

Artificial Sequeng

478484 _85_Sequencelisting

‘ctatggactc

aggagtcttt
gttagcaaga
tgtgaaacct
gattaggaaa
gceccttetgt
tccatgtaga
gtctttgcgg
cttccacaga
ttgggttcca
ggaagacatg
caaaactcca
gtgcggctca
aataaatcaa
gaaaagattc
atgaaacaag
tgtgagcccce
taaactatgc
catggaagct

atcgcagcaa

aggttagagg

atcctgetgt

ttgaatcagy

,:

aatactttca
aaaagcattc
gtggggcgceyg
ttagatgaca.
gacatacaac
tcacaccatt
aaccaagatg
gagacggcct
cgcgacctca
acaagtcgaa
ctgacagtct
gtggaatcat
ttgattgggt
gttagatccc
agaagagaag

gctagaagtc

ccaatatgga
agcacctaac
aéaggttatc
ggttcgcaag
aatgggaacc
tccatgagtt
aactgattgg
gtttggggaa
ggctggegge
caacctggtc

ggaacagggt

agcccaacta
aatcacagaa
aagaatggcec
cgctttaaca
ttcaagagga

aatcatgaaa

#

cagagcccga 4
gtcttacgeg

aaatgctdtrt
catacdtgct

gtggattcaa -

gggaggaaatfg%catacttg

taacaaz;;ﬁ
ttatag{'éa
7
agga@éaagc
I
agg%cggatt

gtccaaggac g{taaaagaa

agcctgta%gg
gtacgc§fbg

caatiégggc
a%gggccccc

@tcctcagea

"aggttct

Dengue virus sérotype 3, BVS

i}g Asn Arg val Ser Thr val GIn.GIn Leu
0 25

tccacctgag
cgtagtggac
ccaaggcgag
gaaacaaaaa

tcattccagg

ggccacctgg
tgaagaatac
aggagttctg
aagccatagt
gtcaggccat
aaggtgtaaa
tagcggttag
atgaagctgt
acagcatatt

cacagaacgc

Met Asn Asn Gln e?g Lys Lys Ala Lys Ash Thr Pro Phe Asnh Met Leu
A 10

Thr Lys Arg
30

Phe Serv%gu Gly Met Leu GIn Gly Arg Gly Pro Leu hgs Leu Phe Met
4 : 40

Page 70

9720
9780
9840
9900
9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10717




Ala

Ile

65

Leu

Arg

Met

Gly

Ile

145

Asp

Asp

Thr

Leu

Met

225

Ala

Tyr

Met

Arg

Leu
305

Leu
50

Ley
Arg
Arg
Ala
Lys
Asn
Thr
Ile
Cys
Ala
210
Ser
Leu
ITe

Leu

Asp
290

val

Lys

Gly

Arg

Phe

115

Asn

Met

val

ASp

Asn

195

Pro

Ala

Arg

Gly

val

275

Phe

G1Ufﬁ2$
§

Ala

Arg

phe

Arg

100

His

Glu

cys

Thr

cys

180

Gln

His

Glu

phe

Trp

Arg

85

Ser

Leu

Arg

Thr

Tyr

165

Trp

Ala

val

Gly

Glu

Gly

Leu
Gly
70

Lys
Ala
Thr
Gly
l.eu
150
Lys
cys

Gly

Gly

Ala
230

Gly

Cys
310
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é;g Phe Leu Thr Ile Pro Pro Thr Ala Gly

Thr Ile Lys

Glu Ile Gly

Ile
105

Gly Met

Thr Arg Asp

Lys Ser Leu

135

Ile Ala Met

Cys Pro His

Thr
185

Asn Leu

His
200

Glu Arg

Met
215

Gly

Gln

Ile

Gln

Thr

280

Leu Ser

295

Gly

val Thr Thr

V.
y
L 5fAsp

Lys Ser Lys

75

Arg
90

Met Leu

Ile Met Leu

Gly Glu pro

Leu Phe Lys

140

Asp Leu Gly

155

Ile
170 I

e
7
Y.

Ser Thngrp

e
A

d

F
Arg Asp Lys
(4/'?

Thr Arg

220

val Glu

235

Lys

Leu Leu

250

val val 1le

Arg Cys val

Ala Thr

Trp

Ala
315

Met Lys

Page 71

Thr G]gf@aT Glu

Ala Ile Asn

ITe Leu
95

Asn

Pro Thr
110

Met

#

Thr A1af§er

£

G1gg§;t Cys

4

Pro
175
Thr
190

val Tyr

Arg Ser val

205

Thr GIn Thr

val Glu Thr

Phe Leu

N
Vi

Ile
270

Phe Leu

Gly val Gly

val Asp val

Asn Lys Pro

ITe X

val
80

Asn

Gly

AsSD

160

Gly

Ala

Trp

Trp

240

His

Leu

Asn

val

Thr
320
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Leu Asp Ile Glu Leu GIn Lys Thr Glu Ala Thr Gln Leu Ala Thr Leu
325 330 335

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn Ile Thr Thr Asp Ser
340 345 350

Arg Cys Pro Thr GIn Gly Glu Ala Ile Leu Pro Glu Glu G1n Asp Gln
355 360 365

Asn Tyr val Cys Lys His Thr Tyr val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe GA
385 390 395 A00

: /
Cys Leu Glu Ser Ile Glu Gly Lys val val GIn His Glu Asn lLeu Lys
405 410 . /415

Tyr Thr val 1le Ile Thr val His Thr Gly Asp GIn His n val Gly
420 425 7430

/
V4

Asn Glu Thr G1n Gly val Thr Ala Glu Ile Thr pro £1n Ala ser Thr
435 440 /445
fﬁ
Ala Glu Ala 1le Leu Pro Glu Tyr Gly Thr Leu/Gly Leu Glu Cys Ser
450 455 fg 460
/
/
Pro Arg Thr Gly Leu Asp Phe Asn Glu Mey Ile Ser Leu Thr Met Lys
465 470 gﬁ 475 480

i Trp Phe Phe Asp Leu Pro Leu
490 495

;:>G1u Thr Pro Thr Trp Asn Arg Lys
% 510

His Ala Lys Lys Gln Glu val

Met His Thr Ala Leu Thr Gly
540

Thr Ser Ile Phe Ala Gly His
555 560

Leu Glu Leu Lys Gly Met Ser
570 575

Leu Lys Lys Glu val Ser Glu
590
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Thr GIn His Gly Thr Ile Leu Ile Lys val GTu Tyr Lys Gly Glu Asp
595 600 605

Ala pPro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly Gln Gly Lys Ala
610 . 615 620

Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 635 640

Glu pPro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile {ff
645 650 655 ¢

val Ile Gly Ile Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Lys Q%f!
660 665 670 /

Gly ser ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly i’a Arg
675 680 685 /

Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe G1y‘§ér val Gly
690 695 700 /

/
Gly val Leu Asn Ser Leu Gly Lys Met val His Gln f%e Phe Gly Ser

705 710 715/ 720
4

fﬁ
Ala Tyr Thr Ala Leu phe Gly Gly val ser Trp/Met Met Lys Ile Gly
725 730 7 735
/
ITe Gly val Leu Leu Thr Trp Ile Gly Lengsn Ser Lys Asn Thr Ser
740 745 4 750

/ Ile val Thr Leu Tyr Leu Gly
765

Met Ser Phe Ser Cys Ile Ala Ala GI;
"755 760 /4

val Met val Gln Ala Asp Ser

14/ val val Ser Trp Lys Asn Lys
770 775/

780

Glu Leu Lys Cys Gly Ser Gly ITe pPhe ITe Thr Asp Asn val His Thr
785 790 795 800

Trp Thr Glu GIn Tyr L¥s Phe GIn Pro Glu Ser Pro Ser Lys Leu Ala

805 4 810 815
/f
Ser Ala Ile GIn Jys Ala His Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 825 830

val Thr ArgAeu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro Glu Leu
' 840 845

Asn His/Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met Thr Gly
85 855 860

&
o

/ Page 73
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Asp

Pro

Leu

Thr

Glu

Ser

val

val

val

Gly

Asp

Pro

Trp

Glu
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ITe Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg Pro Gln
870 875 880
Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 890 895
ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly Pro Glu
900 905 910
Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Ash Ser Leu Glu val ’
915 920 925 ,
Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu Lys éﬁf
930 935 940 jfk
,f
Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser Aﬁa Ala
950 955 4 960
Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr‘fﬁp ITe Glu
- 965 970 ff 975
Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys A1a;§er Phe Ile Glu
980 985 ;f 990
J
Lys Asn Cys His Trp Pro Lys Ser His ThﬁﬁLeu Trp Ser Asn Gly
995 1000 / 1005
A
Leu Glu Ser Glu Met Ile Ile Pro y@s,Asn Leu Ala Gly Pro
1010 1015 ya 1020
Ser Gln His Asn Tyr Arg ProAjﬁy Tyr His Thr Gln Ile Thr
1025 1030 4 1035
Pro Trp His Leu Gly Lys Aeu Glu Met Asp Phe Asp Phe Cys
1040 104”' 1050
Gly Thr Thr Thr Glu Asp Cys Gly Asn Arg Gly
1055 1065
Ser Leu Arg Ala ser Gly Lys Leu 1Ile Thr Glu
1070 1080
Cys Cys Artfﬁ Leu Pro Pro Leu Arg Tyr Arg Gly
1085 / 1095
Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu Lys Glu
1100 1105 1110
G1 !{G1u Asn Leu val Asn Ser Leu val Thr Ala Gly His Gly
%}hS 1120 1125
/
Page 74




Gin

Leu

Leu

Ser

Met

Ala

Arg

val

Thr

Asn

cys

Cys

Ser

Lys

Thr

val
1130

Glu
1145

Leu
1160

Phe
1175

Thi
1190

Ala
1205

Lys
1220

Leu‘
1235

Met
1265

val
1280

Thr
1295

Ser
1310

Asp

Glu

val

Arg

AsSp

Phe

Leu

Leu

Ala

Glu

Pro

Ile

Gln

Leu

Asn

Met

Ala

Asp

ASp

Lys

Thr

Ser

Leu

Lys

Asn

Leu

Gln

Asn

Phe

Leu

val

Leu

Ile

val

ser

Gln

Ala

Tyr

Ala

Ala

Lys

Ser

Gly

Ser

Arg

ser

Gly

Gly

Arg

Lys

Ser

Leu

Gln

val

val

Thr

P;;/f%r

for

Ser

Ile

Pro
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Leu Gly val Leu Gly Met Ala
1135 1140

Thr Arg val Gly Thr Lys His
1150 1155

Phe val Thr Leu ITe Thr Gly
1165 1170

Arg val Met val Met val Gly
1180 1185

Met Gly val Thr Tyr Leu Ala
1195 1200

Pro Thr pPhe Ala Ala Gly Leu
1210 1215

1225 1230 /

Thr Ile Pro Glu Thr I,%v Leu
1240 1045
W
/
Gly Met Met val Lgu Lys Met
4 1260
/

Leu Ala val @ﬁr ITe Met Ala
I 1275

&

Ile gln Asn Ala Trp Lys

p
12590

val Ser Pro Leu Phe
1305

Trp Ile Pro Leu Ala Leu
1320

Ala 1ITle phe Leu Thr Thr Leu
1330 1335

Trp Pro Leu Asn Glu Ala 1Ile
1345 1350

Leu Ala Ser Ser Leu Leu Lys
1360 1365

Leu val Ala Gly Gly Leu Leu
1375 1380

page 75

Leu Phe
Ala Ile
Asn Met

Ala Thr

Leuf;?“

/Lfﬁ’

&
Glu Leu Met Met Thr Thr Ifﬁ Gly Ile

Glu Leu
val Arg
Ile Leu
val ser
Leu Thr
Thr 1Ie
Ser Arg
Met Ala
Asn Asp

Thr val




Cys Tyr
1385

Ala Ala
1400

Ser Pro
1415

Ile Lys
1430

Thr Gly
1445

ITe Thr
1460

Ala Gly
1475

Ala Glu
1490

Leu Gly
Phe His
Lys Gly

Leu Ile
1550

Glu Gly
1565

Pro Arg
1580

Gly Thr
1595

Gly ser
1610

val

Asp

Ile

Asn

Leu

Ala

val

Leu

Tyr

Thr

Gly Asg€ﬁ61y
1672 ‘

Leu

val

Leu

Glu

Leu

Ala

Leu

Glu

Ser

Met

val

Thr

Lys

Ser

Glu

val

Ala

Trp

Asp

Gln

Trp

val

Gly

Trp

Ile

Glu

Ile

Trp

Asp

Gly

Ile

His

Thr

478484_85_sequenceListing

Glu

Gly

Met

Ile

Arg

Ser

Ser

Arg

/

Gyﬁ¢Arg

Gly

Gly

Gly

Met

Lys

Trp

Lys

Asn

Thr

Leu

Ala

Arg Ser Ala Asp Leu Glu Leu
1390 1395
Glu Asp GIn Ala Glu Ile Ser
1405 1410
Thr 1Ile ser Glu Asp Gly Ser
1420 1425
Glu Gln Thr Leu Thr Ile Leu
1435 1440
Ser Gly Leu Phe pPro val Ser
1450 1455
Tyr teu Trp Glu val Lys Lys
1465 1470 //
val Pro Ser Pro Pro Pro W t
1480 14§;fk
Ala Tyr Arg Ile Lys G%ﬁ Lys
1495 ,¥ 00
Gly Ala Gly val tyi Lys Glu
1510 : S 1515
ﬁf
val Thr Arg gfy Ala val Leu
1525 '3 1530
g?p Ala Asp val Lys
1545
Leu Glu Gly Glu
1560
Leu Glu Pro Gly
1575
Leu Phe Lys Thr
1590
Phe ser Pro Gly
1605
Lys val val Gly
1620
Arg Ser Gly Ala Tyr val Ser
1630 1635
Page 76

Lys

Thr

His

Asp

Lys

Asn

Ala

Ser

Tyr

/

£

Ile EQKXX




Ala

Asp

Gly

Ala

val

Arg

Ile

Ser

Ala

Ser

Ala

Pro

Ser

- Phe

Arg

ASp

val

/

&

Y
f»’f

Gln
1640

Ile
1655

Ala

1670

Ile

1685

val
1700

Tyr
1715

val
1730

Pro
1745

His
1760

Thr
1775

Thr
1790

Ile

Thr

Phe

Gly

Lys

Ala

Gln

Asp

val

Phe

Arg

Pro

Ile

Thﬂnghr

1%&0
f

Glu

Arg

Lys

Arg

Ala

Thr

Leu

Arg

Thr

val

Pro

ASp

ASp

Lys

Lys

Thr

Gly

Glu

Pro

Met

val

Asp

Glu

Gly

Glu

Ser

Arg

Lys

Leu

Met

Ala

Cys

Pro

Pro

Met

Ser

Glu

Ser

478484_85_sequencelListing

ITe Glu Asp Asn

Pro Glu

ITe Glu Asp

1645 1650
Arg Leu Thr Ile Met Asp Leu His Pro
1660 1665
Arg Tyr Leu Pro Ala Ile val Arg Glu
1675 1680
Arg Thr Leu Ile Leu Ala Pro Thr Arg
1690 1695 p
Glu Glu Ala Leu Arg Gly Leu Pro Iyéf
1705 1710 /
//
Ile Arg Ala val His Thr Gly Afg Glu
1720 1725 /
/
His Ala Thr Phe Thr Met _é; Leu Leu
1735 1740//
/
Asn Tyr Asn Leu Ile IJ}e Met Asp Glu
1750 1755
‘Ala ser Ile Ala gﬁa Arg Gly Tyr 1le
1765 & 1770
gf
Gly Glu Ala gfa Gly I1e Phe Met Thr
1780 g 1785
Arg Asp Pro Phe Pro Gln Ser Asn Ala
1795 1800
Arg /Glu Ile Pro Glu Arg Ser Trp Asn
1815
Asp Phe Lys Gly Lys Thr val Trp
1830
Gly Asn Asp Ile Ala Ala Cys Leu
1845
ITe Gln Leu Ser Arg Lys Thr phe
1860
Arg Thr Asn Asp Trp Asp Phe val
1875
Glu Met Gly Ala Asn Phe Lys Ala Glu
1885 1890
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Arg val 1Ile Asp Pro Arg Arg Cys Met Lys Pro Val 1Ile Leu Thr
1895 1900 1905

Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro val Thr
1910 1915 1920

His Ser ser Ala Ala G1n Arg Arg Gly Arg Ile Gly Arg Asn Pro
1925 1930 1935

Lys Asn  Glu Asn Asp GIn Tyr Ile Tyr Met Gly Glu Pro Leu Glu fff/
1940 1945 1950 /

#

/f

Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met Leu Lg&

1955 1960 1965 /
/
Asp Asn Ile Asn Thr Pro Glu Gly ITe Ile Pro Ser Met Phe Glu
1970 1975 1980 /

Pro Glu Arg Glu Lys val Asp Ala 1Ile Asp Gly Glu Ty¥r Arg Leu
1985 1990 1995 /

Arg Gly Glu Ala Arg Lys Thr pPhe val Asp Leu Mg% Arg Arg Gly
2000 2005 ,}g 10

&
yal

I
Asp Leu Pro val Trp Leu Ala Tyr Arg Va1v§§a Ala Glu Gly 1Tle

2015 2020 y 2025
.
ff
Asn Tyr Ala Asp Arg Arg Trp Cys Phe ﬁ%p Gly val Lys Asn Asn
2030 2035 4 2040

&

Gln ITe Leu Glu Glu Asn val

351 Glu Ile Trp Thr Lys Glu
2045 . 2050 4

2055

Gly Glu Arg Lys Arg Trp Leu Asp Ala Arg 1le

2060 2070

Tyr Ser Lys Glu Phe Lys Glu Phe Ala Ala
2075 2085

Gly Arg A Asn Leu Ile Thr Glu Met Gly Arg
2090 Ve 2100

Leu Pro Lys Ala Arg Asn Ala Leu Asp Asn
2105 2115

Leu Ala Glu Ala Gly Gly Arg ‘Ala Tyr Asn

2130

His Ala/ Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu Leu Leu
2135 2140 2145
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Thr
2150

Leu

Met Ser

2165

Ile
2180

Ile

His Trp

2195

Leu Leu

2210

Gln

Thr

Leu

Leu

Ala
2285

val

Asn Ser

2300

val
2315

Thr

Asp

AsSn

Tyr

Ala

Asp

Leu

Ala

Thr

Ile

Ile

Thr

Ala

Leu

Ile

Thr

Ser

Leu

Leu

Arg

Ala

Ala

Pro

Tyr

AsSn

Gly

Asp

Thr

val

Met

Thr

Ala
Gly
Sér
Ala
Glu
val
Glu
Ser
;eu
Phe
Asn

Gly

val

Thr

Ile

Ile

Ser

Pro

val

Met

Ile

Arg

val

val

Leu

Ile
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val Thr Gly Gly Ile Phe Leu Phe Leu
2155 2160
Gly Lys Mef Thr Leu Gly Met Cys Cys
2170 2175
Leu Leu Trp Tyr Ala Gln 1Ile GlIn Pro
2185 2190
Ite Ile rLeu Glu Phe Phe Leu Ile val
2200 2205
Glu Lys GIn Arg Thr Pro Gln Asp ﬁgn
2215 2220
Ile Ala 1le Leu Thr val val A}§f11a
2230 2235 /
Gly pPhe Leu Glu Lys Thr gkis Lys Asp
2245 2250 ;
/
Ala Thr GIn GIn Pro G,% Ser Asn Ile
2260 7265
/ _
Pro Ala ser Ala Tfp Thr Leu Tyr Ala
2275 Vi 2280
/
/ .
Thr Pro Met Keu Arg His ser Ile Glu
2290 / 2295
£
Ser Leu fﬁr Ala Ile Ala Asn GIn Ala
2305 2310
Gly Ays Gly Trp Pro Leu Ser Lys Met
2325
Ala ITe Gly Cys Tyr Ser Gln val
2340
Ala Leu Phe Leu Leu val Ala His
2355
Leu GIn Ala Lys Ala Thr arg Glu
2370
Gly ITe Met Lys Asn Pro Thr val
2385
Asp Leu Asp Pro Ile Pro Tyr Asp Pro
2395 2400
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Lys

val

Ala

Asn

Asn

Ser

Ile

Leu

Glu

Thr

Phe

Leu

Lys

Phe
2405

Thr
2420

Leu
2435

Pro
2450

Ile
2465

ITe
2480

Gly
2510

val
2525

Asn
2585

Glu
2600

Leu
2615

Asp
2630

2

£

Glu

Gln

Thr

Gly

Phe

Met

Glu

Lys

Asp

His

Glu

Cys

Lys

val

Leu

Arg

Arg

Lys

Thr

Ser

Arg

His

Arg

Gly

Va1§/G1u Ala

Gln

Leu

Ala

phe

Gly

Asn

Leu

Glu

Thr

Ala

Asnh

Arg

Gly
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Leu Gly

2410

Met Met

2425

Thr

Asn
2455

Trp

Ser Tyr

2470

Thr .
2485

Thr

Glu
2500

Gly

Gln
2515

Phe

Ala
2530

Leu

val ser

2545

val
2560

Met

Gly Gly

257§'

/2590

Met
2605

p
2620
p
35

Thr
2650

Arg

Gln val Met Leu Leu val Leu

Cys
2415

Arg Thr Thr Trp Ala Leu Cys
2430

Leu
2445

Pro Ile Ser Thr Trp Glu Gly

val
2460

Ala

Thr Thr Ile Ala Ser Met

Ala Gly Ala Gly Leu Leu

2475

F
Gly Thr Gly
240 4
/

Lys Ser Arg L&u Asn
2505 /

Leu

Ash Thr Arg Arg Asn

Lys Trp Ala

y
Ile Tyr Lys Lys Sgr Gly Ile Gln
g%%o |

F

Lys Glu Gly gfé Lys Arg Gly
r

y 2535
M

Vi
Gly ger Ala Lys
y

Ar
g 2550

Thr é{i Glu Gly

rp

Leu. Arg Trp

Lys val val

Asp
2565

Ser Tyr Tyr Cys Gly Gly Leu
. 2580

Gly Leu Thr Lys g1y Gly Pro Gly

595

Ser Thr Tyr Gly Trp val

2610

Asn Leu

val phe Phe Ile Pro Pro Glu

2625

Lys

Ile Ser

2640

Gly Glu Ser Pro Asn Pro

val Leu Asn Leu val Glu

2655

Leu Arg

pPage 80




478484_85_sequencelListing

Asn Trp Leu Asn Asn Asn Thr Gln Phe Cys Ile Lys val Leu Asn
2660 : 2665 2670

Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu Gln Arg
2675 2680 2685

Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg Asn Ser
2690 2695 2700 .

Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn Ile val x/ff

2705 2710 2715
/
[f
Ser Ser Vval Asn Met Ile Ser Arg Met Leu Ile Asn Arg Phe yhr

2720 2725 2730 ff

Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp ,éﬁ Gly
2735 2740 2745 j/y

Ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile #ro Asn Leu
2750 2755 2760

f/
Asp 11e Ile Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu His Glu
2765 2770 y 775

&
&

Thr Ser Trp His Tyr Asp GIn Asp His Pro y@r Lys Thr Trp Ala
2780 2785 fff 2790 -

/
Tyr His Gly ser Tyr Glu Thr Lys Gan;%r Gly ser Ala Ser Ser
2795 2800 / 2805

Met val Asn Gly val val Arg Leu feu Thr Lys Pro Trp Asp val
2810 2815 7 2820

val Pro Met val Met A Met Thr Asp Thr Thr Pro Phe

2835

Gly Glu Lys val Asp Thr Arg Thr Gln
2850

Glu Lys Leu Met Lys Ile Thr Ala Glu
2865

Trp Lys Lys Lys Thr Pro Arg Met Cys
2880

Thr Lys val Arg Ser Asn Ala Ala Leu
' 2895

Gly ,J/ Asn Lys Trp Lys Ser Ala Arg Glu
( ‘ 2910
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Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg
2915 2920 2925

Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr Asn Met
2930 2935 2940

Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys Ala Lys
2945 2950 2955

Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg Phe Leu
2960 2965 2970 /

Glu phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe ér
2975 2980 2985 fkg

Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leufﬂgi Lys
2990 2995 - 3000 y

/

Leu Gly Tyr Ile Leu Arg Asp Vval Ser Lys Lys Glu ’1y Gly Ala
3005 3010 301;

Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr %rg ITe Thr Leu
3020 3025 030

4{

Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met Glu Gly

v 3035 3040 7 3045
, /
f
Glu His Lys Lys Leu Ala Glu Ala I1eg5he Lys Leu Thr Tyr Gln
3050 3055 £ 3060

/

Asn Lys val val Arg val GIn Arggro Thr Pro Arg Gly Thr val
3065 3070 3075

Met Asp Ile Ile Ser Arg Arg Asp GIn Arg Gly Ser Gly G1n val
3080 Bf 3090

Gly Thr Tyr Gly Leu .Jhr Phe Thr Asn Met Glu Ala GIn Leu
3095 E/3100 3105

Ile Arg Gln Met Gluly Glu  Gly val phe Lys Ser 1Ile GIn His

3110 3115 3120
Leu Thr TIle v,f Glu Ile Ala val GIn Asn Trp Leu Ala Arg
3125 / 3130 3135

Leu Ser Arg Met Ala Ile Ser Gly Asp Asp

val 6ly Arg/
7 3145 3150

Cys Va1g%;a1 LYs Pro Leu Asp Asp Arg Phe Ala Ser Ala Leu Thr
gt 3160 3165
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Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile GIn Gln Trp
3170 3175 3180

Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr GIn val Pro Phe Cys
3185 3190 3195

Ser His His Phe His Glu Leu Tle Met Lys Asp Gly Arg val Leu
3200 3205 3210

val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg Ala Arg '
3215 3220 3225 )

ITe ser Gin Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala Cys 5%{/
3230 3235 3240 /;

£

Gly Lys ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe Hi’s Arg
3245 3250 3255 /

Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Afa val Pro
3260 3265 3270 /

Ser His Trp val Pro Thr Ser Arg Thr Thr Trp S,7. ITe His Ala
3275 3280 285

&

Lys His Glu Trp Met Thr Thr Glu Asp Met Léu Thr val Trp Asn
o

3290 3295 4 3300
/
/
Arg val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys Thr Pro
3305 3310 ’ 3315

&

val Glu Ser Trp Glu Glu I1e Pro Fyr Leu Gly Lys Arg Glu Asp
3320 3325 3330

GIn Trp Cys Gly Ser Leu Ile &1y Leu Thr Ser Arg Ala Thr Tr
/ p

3335 3349 3345

Ala Lys Asn Ile ;fa Ile Asn Gln val Arg Ser Leu Ile
3350 ’ /3355 : 360

Gly Asn Glu Glu ;" Asp Tyr Met Pro Ser Met Lys Arg Phe

3365 /3370 3375

Arg Arg Glu Vi Ala Gly val Leu Trp
3380 / 3385

<210> 9 y.
<211> 338%
<212> PRJ

<213> Agtificial Sequence

<220> gg' .
<223?y Dengue virus serotype 3, MvVS
ﬁf Page 83
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<400> 9
Met Asn Asn Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 5 10 15

Lys Arg Glu Arg Asn Arg val Ser Thr val GIn GIn Leu ggr Lys Arg
20 25

Phe ser geu Gly Met Leu Gln Gly Arg Gly Pro Leu Lgs Leu Phe Met
5 40 4

Ala Eeu val Ala phe Leu érg Phe Leu Thr ITe ggo Pro Thr Ala GTy/f
0 5 ‘

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asr
65 70 _ 75 /

/

7
Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn IT€ Leu Asn

85 90 /fx 95

Arg Arg Arg Arg Ser Ala Gly Met Ile ITe Met Leu I}é Pro Thr val
100 105 4 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu PFo Arg Met Ile val
115 120 Vi 125

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu gﬁé Lys Thr Ala ser Gly
130 135 £ 140
/
Ile Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys AsD
145 150 / 155 160

is Ile Thr Glu val Glu pPro Glu
170 175

Asp Thr val Thr Tyr Lys Cys
165

Asp Ile Asp Cys Trp Cys Asn/flLeu Thr Ser Thr Trp val Thr Tyr Gly
/ 185 190

Glu His Arg Arg Asp Lys Arg Ser val Ala

Thr Cys Asn Gln Ala Gly/

195 200 205
Leu Ala Pro Hi Y Met Gly Leu Asp Thr Arg Thr G1n Thr Trp
210 ¢ 215 220 .
Met Ser Ala G1d Trp Arg GIn val Glu Lys val Glu Thr Trp
225 /7 235 240
Ala Leu Agg Phe Thr Ile Leu Ala Leu Phe Leu Ala His

jf 245 250 255

Tyr Lfe Gly Thr Ser Leu Thr Gln Lys val val Ile pPhe Ile Leu Leu
&
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Met

Arg

Leu

305

Leu

Arg

Arg

Asn

385

cys

Tyr

Asn

Ala

Pro

465

Asn

Pro

Leu

Asp

290

Glu

Asp

Lys

cys

Tyr

370

Gly

Leu

Thr

Glu

Glu

450

Arg

Lys

val

275

Phe

His

Ile

Leu

Pro

355

val

Leu/

Glu

val

Thr

435

Ala

Thr

Ala

Thr

260

Thr

val

Gly

Glu

340

Thr

Cys

Phe

‘Ser

Ile
420
Gin
Ile

Gly

Trp

Pro

Glu

Gly

Leu

325

Ile

Gln

Lys

Gly

Ile

405

Ile

Gly

Leu

Leu

Gly

Thr

Ser

Ser

Gly

Cys

310°

Gln

Glu

Gly

His

Lys

Glu

Thr

val

Pro

ASp/

47,

val

Ala

Phe

Gln
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265 : 270

Met Thr Met Arg Cys val

280

Leu Ala

295

Ser Gly Thr Trp

300

val Thr Thr Met Ala Lys

315

Ala Thr GIn

330

Lys Thr Glu

ITe Thr Asn Ile

345

Gly Lys

Ala ITe Pro Glu

360

Glu Leu

Thr val

375

Tyr Asp Arg Gly
380

Gly

val Gly Asn
285 :

val Asp val val

Asn Lys Pro Thr

320 /

Leu Ala Thr Leuy/

335

2;yfger

3
Glu GTﬁj;sp Gln
365

Thr
350

Thr

Tgé Gly Asn Gly

/

4

f
Ser Leu val Thr Cy%

Gly
. 395 jg;}

éj?
val gfh His
410
y

P

/
Thr @ly Asp Gln
4254

Gly Lys val

val His

Thr Ala glu Ile Thr Pro

440,
¢

Glu ATyr
45%

Phe Asn

Gly Thr Leu Gly

460

Ile Ser
475

Glu Met

His Arg Gln Trp pPhe Phe

Ser Ala Thr pro Thr

Lys Asn Ala His

520

Ala Lys

Met His Thr
Page 85

Glu Gly Ala

GIn
400

Ala Lys Phe

Glu Asn Leu

415

Lys

Gln val
430

His Gly

Gln Ala Ser Thr

445

Leu Glu Cys Ser

Leu Thr Met Lys

Asp Leu Pro Leu

495

Trp Asn Arg Lys
510

Lys Gin Glu val

525

Ala Leu Thr Gly

s




478484 _85_sequenceListing
530 » 535 540

Ala Thr Glu 1Te GIn Thr Ser Gly Gly Thr Ser ITe Phe Ala Gly His
545 550 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575

Tyr Ala Met Cys Leu Ser Ser pPhe val Leu Lys Lys Glu val ser Glu ff
580 585 590

Thr GIn His Gly Thr ITe Leu Ile Lys val Glu Tyr Lys Gly Glu
595 600 605

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly Gln Gly Lyg

610 615 620 /jx

Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lxg'Lys Glu
625 630 635 ff 640

4

/
Glu Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly G}ﬁ Ser Asn Ile
/

645 650 y 655

val I1e Gly Ile Gly Asp Lys Ala Leu Lys Ile Aﬁh Trp Tyr Lys Lys
660 665 7 670

'i'g;
‘?f };
Gly ser Ser 1le Gly Lys Met Phe Glu Ala Jhr Ala Arg Gly Ala Arg
675 680 ¢ 685
/

/
Arg Met Ala Ile Leu Gly Asp Thr Ala Frp Asp Phe Gly Ser val Gly
690 695 ’ 700

Gly val Leu Asn Ser Leu Gly Lys #let val His GIn Ile Phe Gly ser
705 710 715 720

Ala Tyr Thr val Ser Trp Met Met Lys Ile Gly

730 735
Ile Gly val Gly Leu Asn Ser Lys Asn Thr Ser
745 750
Met Ser Phe Gly Ile val Thr Leu Tyr Leu Gly
755 765
val Met val Cys val val Ser Trp Lys Asn Lys
770 780

Glu Leu LyS Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val His Thr
785 g/fyg 790 795 800

7
Trp Eﬁr Glu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys Leu Ala
Vi Page 86




478484 _85_SequenceListing
810 .

805 815

Ser Ala ITe GIn Lys Ala His Glu GTu Asp ITe Cys Gly Ile Arg Ser
820 825 830

val Thr Arg Leu Glu Asn Leu Met Trp Lys GIn Ile Thr Pro Glu Leu
835 840 845

Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met Thr Gly
850 855 860

Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg Pro Gln
865 870 875 88@

Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lygfﬁet
885 890 89

.
4
/
Leu Ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly Pro Glu
900 905 9M
/

Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asnh SeﬁjLeu Glu val
915 920 975

/

£
Glu Asp Tyr Gly Phe Gly val phe Thr Thr Asn Ile Trp Leu Lys Leu
930 935 940 .

Vi

v 7
Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
945 950 /55 960

/

ITe Lys Asp Asn Arg Ala val His A1af%§8 Met Gly Tyk Trp Ile Glu
975

Ser Ala Leu Asn Asp Thr Trp Lys Zle Glu Lys Ala Ser pPhe Ile Glu
980 985 990

val Lys Asn Cys His Trp Proy/

ys Ser His Thr Leu Trp Ser Asn Gly
995 0 1005

ITe ITe Pro Lys Asn Leu Ala Gly Pro

val Leu Glu Ser Glu My/
/1015 1020

1010

Tyr Arg Pro Gly Tyr His Thr Gin Ile Thr

val ser Gln His A:f
/ 1030 1035

1025

's Leu Gly Lys Leu Glu Met Asp

Gly Pro Trp H Phe Asp Phe Cys
1040 / 1045 1050

Asp Gly f’r Thr val val val Thr Glu Asp Cys Gly Asn Arg Gly
10;}f 1060 1065

Pro ?gr Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile Thr Glu
4 page 87
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Trp

Glu

LyS

Gln

Leu

Leu

Ser

Met

Ala

Arg

val

Thr

Asn

Cys

Cys

Ser

1070

Cys
1085

Asp
1100

Glu
1115

val
1130

Glu
1145

Leu
1160

Phe
1175

Thr
1190

Ala
1205

Lys
1220

Leu
1235

Met
1265

val
1280

Thr
1295

Cys

Gly

Glu

Asp

Glu

val

Arg

ASp

phe

Leu

Leu

Ala

Glu

Pro

Ile fﬁ

/
ser dln

13;3%

&
Lys Gly Leu
Vy

Arg

Cys

Asn

Asn

Met

Ala

Asp

Asp

Lys

Thr

Ser

Leu

Glin

Asn

Ser

Trp

Leu

phe

Leu

val

Leu

Ile

val

Ser

Gln

Ala

Lys

Pro

Cys

Tyr

val

Ser

Arg

Ser

Gly

Gly

Arg

Lys

Ser

Leu

Thr

Thr

478484_85_Sequ

1075

Thr
1090

Gly
1105

Asn
1120

Leu
1135

Thr
1150

Phe
1165

Arg
1180

Met
1195

Pro
1210

Glu
1225

Thr

1240 /

Asp
1315

Ala

encelisting
, 1080

Leu Pro Pro Leu Arg

Met

Ser

Gly

Arg

val

val

Gly

Thr

Leu

Glu

Leu

val

val

Thr

Met

val

4
Phe AlasAla Gly
{ét(

£ pPro

Ala

Leu

Ser

Trp

Ile

Met
val
Gln

val

Ile

Ile
val
Leu
Gly
Leu
val

Thr

/

i Met

Glu

val

Thr

Asn

Ser

Pro

Phe Leu
pPage 88

1095

Arg Pro
1110

Thr Ala
1125

Gly Met
1140

Thr Lys
1155

Ile Thr
1170

Tyr Arg Gly
Leu Lys Glu

Gly His Gly

Ala Leu Ph;/f

His Ala Afle

J

Gly Asn Met

£

Met VaT@fé7y Ala Thr
1185

jf
Tycf{eu

E
&
4

v

1215

Thr Thr
1230

Thr Ile
1245

Leu Lys
1260

ITe Met
1275

Ala Trp
1290

Pro Leu
1305

Leu Ala
1320

Thr Thr

Ala Leu Leu

Leu Leu Leu

ITe Gly Ile

Leu Glu Leu

Met val Arg

Ala ITe Leu

Lys val ser

pPhe Leu Thr

Leu Thr Ile

Leu Ser Arg




478484_85_sequencelListing
1325 330 : 1335

Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile Met Ala
1340 1345 1350

val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys Asn Asp
1355 1360 1365

ITe pro Met Thr Gly Pro Leu Vval Ala Gly Gly Leu Leu Thr val /
1370 1375 1380 /

Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu Glu
1385 1390 1395

Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile Ser Gly,
1400 1405 1410 7

p,

ser Pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser-ﬁet Ser
1415 1420 1425 f%ff

ITe Lys Asn Glu Glu Glu Glu Gin Thr Leu Thr Ile fLeu Ile Arg
1430 1435 14@6

Thr Gly Leu Leu val Ile Sser Gly Leu Phe ProxVa1 ser Ile Pro

1445 1450 # 1455
f" ,

Ile Thr Ala Ala Ala Trp Tyr Leu Trp G?gﬁVaT Lys Lys GlIn Arg

1460 1465 /f‘ 1470
/

Ala Gly val Leu Trp Asp val Pro sey Pro Pro Pro Met Gly Lys

1475 1480 ' 1485

Ala Glu Leu Glu Asp Gly Ala Arg Ile Lys GIn Lys Gly ITe

1500

Leu Gly Tyr Ser Gly val Tyr Lys Glu Gly Thr

1515

Arg Gly Ala val Leu Met His
1530

Phe His Thr Met

Lys Gly Lys Arg Trp Ala Asp val Lys Lys Asp

1545

Leu Ile Ser TyYr Gly Gly Gly Trp Lys Leu Glu Gly Glu Trp Lys
1550 v 1555 1560

Glu Gly GﬁiﬂG1u val GIn val teu Ala Leu Glu Pro Gly Lys Asn
1565/3 1570 1575

GIn Thr Lys Pro Gly Leu Phe Lys Thr Asn Ala
Page 89
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1580 585 : 1590

Gly Thr 1Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly Thr Ser
1595 1600 1605

Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly Leu Tyr
1610 1615 1620

Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser Ala 1Tle
1625 1630 1635 £

Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile Glu Asp
1640 1645 1650

Asp ITe Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu Hisj’ro

1655 1660 1665 /
/’4&
Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile Va1fArg Glu
1670 1675 1680
Ala Ile tLys Arg Gly Leu Arg Thr Leu Ile Leu Ala #Pro Thr Arg
1685 1690 1695
s
y
val val Ala Ala Glu Met Glu Glu Ala Leu Arg§%1y Leu Pro Ile
1700 1705 4 1710

&
7
. &
Arg Tyr GlIn Thr Pro Ala Ile Arg Ala Va}fﬁis Thr Gly Arg Glu
1715 1720 / 1725
/
Thy phe Thr Met Arg Leu Leu
4 1740

Ile val Asp Leu Met Cys His
1730 1735

ser Pro Vval Arg val Pro Asn

Leu Ile ITe Met Asp Glu
1745 1750

1755

Ala His i Ser Ile Ala Ala Arg Gly Tyr Ile
1760 1770

ser Thr Glu Ala Ala Gly Ile Phe Met Thr
1775 1785

Ala Thr Asp Pro Phe Pro GIn Ser Ash Ala
1790 1800

Pro Ile Glu ITe Pro Glu Arg Ser Trp Asn
1805 1815

Asp Phe tys Gly Lys Thr val Trp
1830

ser Gly

Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala Cys Leu
page 90




Arg

Asp

val

Arg

Asp

His

Lys

Asn

Asp

Pro

Arg

Asp

Asn

Glin

Gly

Tyr

Gly gﬁg Lys
'

1835

Lys
1850

Ser
1865

Thr
1880

val
1895

Gly
1910

ser
1925

Asn
1940

Asp

1955

Asn
1970

Glu
1985

Asn

Glu

Thr

Ile

Glu

ser

Glu

Glu

Ile

Arg

Gly

Tyr

Asp

Asp

Glu

Ala

Asn

Asp

Asn

Glu

Ser

Lys

val

Ile

Pro

Arg

Ala

Asp

Cys

Thr

Lys

Leu

Lys

Lys

Ser

Arg

val

Gin

Gln

Ala

Pro

val

Leu

Ala

Thr

1840

val

Ile

1855

Thr
1870

Glu
1885

Arg
1900

Ile
1915

Arg
1930

Tyr
1945

His
1960

Glu
1975

Asp
1990

Arg

Met

Cys

Leu

Arg

Ile

Trp

Gly

Ala

Pro

Lys

Asn

GIn Leu Ser
Thr Asn Asp
Gly A]a‘Asn
Met Lys Pro
Ala Gly Pro
Gly Arg Ile

Tyr Met Gly

Lys Glu A1aﬁﬁys Met Leu Leu
4196

s
e
Ile 11%fPro

£
i

/
I1¢" Asp Gly

£ val Asp Leu

Arg val Ala

Phe Asp Gly

val Glu Ile

Arg Trp Leu

Glu Phe Lys

Leu Ile Thr
page 91
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1845

Arg Lys Thr phe
1860

Trp Asp Phe val
1875

Phe Lys Ala Glu
1890

val 1Ile Leu Thr
1905 /

Met Pro val fhr
1920 /

/
Gly Arg/Asn Pro
1935

£

/
Glu #Pro Leu Glu
195
/

/

5

Ser Met Phe Glu
1980

Glu Tyr Arg Leu
1995

Met Arg Arg Gly
2010 g

Ala Glu Gly 1le
2025

val Lys Asn Asn
2040

Trp Thr Lys Glu
2055

Asp Ala Arg Ile
2070

Glu Phe Ala Ala
2085

Glu Met Gly Arg




Leu

Leu

His

Leu

Met

Ile

His

Leu

Gin

Thr

Leu

Leu

val

Asn

Thr

Asp

4

2090

Pro
2105

Ala
2120

Ala
2135

Thr
2150

Ser
2165

Ile
2180

Trp
2195

Leu
2210

Leu
2225

Met
2240

Asp
2270

Ala
2285

ser
2300

val
2315

Ile

23 "

éé,/i
Asn ﬁ%o Ile

Thr

val

Leu

Leu

Ala

Thr

Ile

Ile

Thr

Ala

Leu

Ile

Thr

Ser

Phe

Leu

Ser

Leu

Arg

Ala

Ala

Pro

Tyr

Asn

Gly

ASp

Thr

val

Thr

Met

His

Glu

Ala

Gly

Ser

Ala

Glu

val

Glu

Ser

Leu

Phe

Gly

Pro

Leu

478484_85_sequ

2095

Thr Gln
2110

Thr Ala
2125

Leu Pro
2140

Thr val
2155

Ile Gly
2170

Ile Leu
2185

Ser Ile
2200

Pro Glu
2215

val 1le
2230

Met Gly
2245

Ile Ala

Leu Gly
2320

Leu Leu
2335

Thr Ala

Lys Ala

Glu Ala

Glu Thr

Thr Gly

Lys Met

Leu Trp

Ile Leu

Lys Gln

Ala ITe

,’fG1n
Ser
Pro Met
Leu Thr
Lys Gly

Ala Ile

encelListing
: 2100

Arg Asp Ala Leu Asp Ash
2115

Gly

Leu

Gly

Thr

Tyr

Glu

. £
Fd

Arg ThrPro
s 2

/

&

GlIn

Ala

Leu

Ala

Trp

Gly

Gly

Glu

Ile

Leu

Ala

Phe

.?‘
/
;
£

Legféhr

I
Phe Liu Glu Lys

Pro

Trp

Arg

Ile

Pro

Cys

Ala Leu Phe Leu
page 92

Arg Ala Tyr Asn

2130

Thr
2145

Phe
2160

Leu Leu Leu

Vi

/

Leu Phe ﬁ;;/f

Gly Met Cys Lys
2175

Y.

/

Gln I1e;é1n Pro

2190

/

Phe /Leu Ile

2293
/

r

220

val
2235

Thr
2250

Glu
2265

Thr
2280

His
2295

Ala
2310

Leu
2325

TYyr
2340

Leu

Gln

val

Lys

Ser

Leu

ser

Asn

Ser

Ser

val

AsSp

Ala

Lys

Asn

Tyr

Ile

Gln

Lys

Glin

Ala

val

Asn

Ala

AsSp

Ile

Ala

Glu

Ala

Met

val

His




478484_85_SequenceListing
2345 350 : 2355

Tyr Ala Ile 1le Gly Pro Gly teu GIn Ala Lys Ala Thr Arg Glu
2360 2365 2370

Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro Thr val
2375 2380 2385

Asp Gly 1Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr Asp Pro
2390 2395 2400

Lys Phe Glu Lys Gln Leu Gly Gln val Met Leu Leu Vval Leu Cys}f
2405 2410 2415 //f

val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu CyS/équ
2420 2425 2430 /

Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trpfé;u Gly
2435 2440 2445 '

Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val /ser Met Ala
2450 2455 2i96

Asn ITe Phe Arg Gly Ser Tyr Leu Ala Gly A1a;@1y Leu Leu Phe
2465 2470. 7 2475

i
7

Vd
Ser Ile Met Lys Asn Thr Thr Asn Thr ArgﬁArg Gly Thr Gly Asn
2480 2485 Vi 2490

ITe Gly Glu Thr Leu Gly Glu Lys

"Lys Ser Arg Leu Asn Ala
2495 2500

2505

Leu Gly Lys Ser Glu Phe Gin 11 Lys Lys Ser Gly Ile Gln

2510 2515 2520
/
Glu val Asp Arg Thr " Lys Glu Gly ITe Lys Arg Gly Glu
2525 30 2535

Thr Asp His His Ala

"Ser Arg Gly Ser Ala Lys Leu Arg Trp
2540

2545 2550

Phe val Glu Arg Ash Met val Thr Pro Glu Gly Lys val val Asp
2555 2560 2565

Leu Gly Cys GIy Arg Gly Gly Trp Ser Tyr Tyr Cys Gly Gly Leu
2575 2580

Lys Asn_ Val Arg Glu val Lys Gly Leu Thr Lys Gly Gly pro Gly

2585/ 2590 2595
Y,
His gﬁu Glu pPro Ile Pro Met Ser Thr Tyr Gly Trp Ash Leu val
/ Page 93
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Arg

Cys

Thr

Asn

Pro

Lys

Thr

Ser

Met

Ser

Asp

Thr

Tyr

Met

val

Gly

Glu @ﬁ% Lys
'

2600

Leu
2615

Asp
2630

val
2645

Trp
2660

Tyr
2675

Tyr
2690

His
2705

ser
2720

Ile
2765

Ser
2780

His
2795

val
2810

Pro
2825

Gln

2840,
/

/

£
F;
&

478484_85_

2605

GIn ser Gly val Asp val phe

2620

Thr Leu Leu Cys Asp Ile

2635

Gly

Thr
2650

Glu Ala Gly Arg Leu Arg

Thr Gln Phe

2665

Leu Asn Asn Asn

Met Ile Glu

2680

Pro Ser val Lys

val
2695

Gly Gly Ala Leu Arg Asn

Glu val

2710

Met Tyr Trp ser Asn

val Ash Met Ile Ser Met

Arg
2725

Thr Glu

2740

Tyr Lys Lys Ala Tyr

Thr Arg Asn Ile Ile

o

£

ITe Gly Lys Arg

Trp His Tyr Asp His

Gly ser Tyr Gln

Lys

Gl

Asn Gly val Leu Leu

Met VA1 Thr GIn Ala Met

n Arg val Phe Glu Lys

Glu Gly Thr Lys Leu

SequencelListing
: 2610

Phe Ile Pro Pro Glu

2625

Glu Ser

2640

Ser Pro Asn

Asn Leu val

2655

val Leu

Cys Ile Lys val Leu

2670

Met Glu

2685

Pro Leu

2700 /
/
/Asn Ile

Ala Gly

Ser

Leu IlegsAsn
4 2730

@jl

&j
PrgﬁAsp val
/ 2745

£

Arg Phe

Asp Leu

£

Ile
2760

Ser Glu Pro Asn

G1in
2775

Ile Lys Glu His

Pro Tyr Lys

Thr Trp
2790

Thr Ser Ala Ser

2805

Gly

Thr Pro

2820

Lys Trp Asp

Thr Thr Pro

2835

Thr Asp

Thr
2850

val Asp Arg Thr

Met Lys Ile Thr Ala

Page 94

ser Argyﬁin

Lys

Pro

Glu

Asn

Ala Leu G1n;ﬁrg

Ser

val

Thr

Gly

Leu

Ser

val

Phe

Glu
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2855 2860 / 2865

Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg Met Cys
2870 2875 2880

Thr Arg Glu Glu Phe Thr Ar

g Lys val Arg Ser Asn Ala Ala Leu
2885 ‘ 2890 2895 ,

Gly Ala 1Ile Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala Arg Glu
2900 2905 2910

Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg,fff
2915 2920 2925

Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr Asn
2930 2935 2940 fﬂ

Y.

Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys/Ala Lys
2945 2950 2955 /
ff

Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala fArg Phe Leu
2960 2965 297

A

Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asgjﬁis Trp Phe ser

2975 2980 4 2985
. fw J

Arg Glu Asn ser Leu Ser Gly val Glu G1y/Glu Gly Leu His Lys

2990 2995 Vi 3000

ri
!

Leu Gly Tyr Ile Leu Arg Asp val ¢ Lys Lys Glu Gly Gly Ala

3005 3010 / 3015

Met Tyr Ala Asp Asp Thr Ala Trp Asp Thr Arg Ile Thr Leu

3020 3030
Glu Asp Leu Lys Asn val Thr Asn His Met Glu Gly
3035 3045

Glu His Lys Lys Leu

ITe pPhe Lys Leu Thr Tyr Gln
3050

3060

Asn Lys val val Apg val GIn Arg Pro Thr Pro Arg Gly Thr val
3065 3070 3075

Met Asp TIle IAe Ser Arg Arg Asp GIn Arg Gly Ser Gly GIn val
3080 , 3085 3090

Gly Leu Asn Thr Phe Thr Asn Met Glu Ala GIn Leu
3100 3105

Ile @f@ Gln Met Glu Gly Glu Gly val phe Lys Ser Ile Gin His
page 95




478484_85_sequenceListing
3110 3115 i 3120

Leu Thr Ile Thr Glu Glu I1e Ala val GIn Asn Trp Leu Ala Arg
3125 3130 3135

val Gly Arg Glu Arg Leu ser Arg Met Ala Ile Ser Gly Asp Asp
3140 3145 3150

3155 3160 3165

Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala Leu Thr /fff

Ala Leu Asn Asp Met Gly Lys 1Ile Arg Lys Asp Ile GlIn Gln Tra//

3170 3175 3180 ﬁf{/
Glu pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro Phef Cys
3185 3190 3195 4

3200 3205 3210

#j

val val Pro Cys Arg Asn Gln Asp Glu Leu Ile G1yffArg Ala Arg
3215 3220 ;

ser His His Phe His Glu Leu Ile Met Lys Asp Gly A;gfva1 Leu

Ile ser GIn Gly Ala Gly Tr

p Ser Leu Arg
3230 , 3235

Ala Cys Leu

Gly Lys Ser Tyr Ala Gln Met Trp Ser Ley;Met Tyr Phe His Arg
3245 3250 /f

4

Arg Asp Leu Arg Leu Ala Ala Asn A1ﬁ$11e Cys Ser Ala val pro
3260 3265 4 3270

Ser His Trp val pro Thr Ser
3275 3280

Thr Trp Ser Ile His Ala
3285

Lys His Glu Trp Met Thr Thy Glu Asp Met Leu Thr val Trp Ash
3290 3295 3300

Arg val Trp Ile Gln GI "Asn  Pro Trp Met Glu Asp Lys Thr Pro
3305 3310 3315

val Glu Sser Trp Gl Glu Ile Pro Tyr Leu Gly Lys Arg Glu Asp
3320 3325 3330

Gln Trp Cys G}y Ser Leu Ile Gly Leu Thr Ser Arg Ala Thr Trp
3335 / 3340 3345

Ala f_ys0 QgifITe GIn Ala Ala 1ITe Asn G1n val Arg Ser Leu Ile

g
335 3355 3360
/
Gly Aﬁ% Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg pPhe
Vi rPage 96
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3365

478484_85_Sequ

3370

enceListing
: 3375

Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 - 3385

<210>
<211>
<212>
<213>

<220>
<223>

<400> 10
agttgttagt

10

DNA

gttctaacag
aaaaacacgc
ctgacaaaga
gcecctggtyg
tggggaacaa
ggaaggatgc
attccaacag
gcaaaacatg
actctcattg
ttactggtca
gtcatgtatg
ttaacaccac
ggggcttgga
ctcttggcag
tttgtcctaa
agagactttg
ggatgcgtca
acagccaagg
accacggcaa
cagtacattt

ggaaaaggag
ttggtccaaa

10723

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcctteg
ttaaaaaatc
tgaacatctt
tgatggegtt
aaagggggag
ccatggactt
ataccgaacc
ggacatgcac
attcaggaat
agcatgctca
gatttatggc
tgatgctggt
tggaaggagt

caaccatggc

aagtggctct

caagatgt;/
gccggagaga
gagtfétgac

tydagaacct

catgcagzgﬁfégaatgacac

ccatcggtgg aagtcaaatt

tctggadttg

actttaatga

Artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
acctctcttg
gggtgaaatg
tgaagacatt
ccagagcgga
gggattggaa
gagagtagag

cgceeey

ctcaggtgga

ccdgggaaaa

Attaagaacc

aacgcaagga
tgtggtagac
atgtgcgaag
tgaatacaca
gtccaatcat
gccggactat

gatgattctg

Dengue virus serotype 4, BVS

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagctctg
acgcgtgatg

tttaagacaa

7
tgtgaggacd ctgtcacgta

gattgc;égt
gaacgé;gac

égagctg

ac
éctggatac
gggcaaacag
tacggaatgc
gcatgggtcg
ccaaccttgg
tattgcattg
gagccttatc
agagggtgyg
ttttcatgtt
gtggttgtaa
ggagttacag
ggagaactaa

atgaaaatga
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agggagctaa gctcaatgta
ataaccaacg gaaaadggcg
gcgtgtcgac tgtgcaacag
gacctttaaa ?é{gttcatg

£
cagcaggg;ﬁ’attgaagaga

gagggttag
cagggatgat
gc‘”écccct

/
Fagaggggat

gcaatctcac
gagagaagcg
agacatggat
tcagaaaccc
gaatccagcg
gatgcgtagg
atctggtgct
attttgaact
aagcctcaat
taaaagagga
gcaatggctg
cggggaagat
cagtccacaa
ccacgataac
cactcgattg

aaaagaaaac

gaaagagatt
cattatgctg
catgatagtg
caacaaatgc
taaatgcccc
gtctacctgy
ctcagtagcet
gtcatcggaa
aggattcgeg
aactgtcttc
agtaggaaac
agaacatgga
gactaagaca
atcaaacata
acaagaccaa
tggcttgttt
aacaggcaat
tggagacacc
tcccaggtca
tgaacccagg

atggcttgtg

60
120
180
240
300
360
420

480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560




cataagcaat
gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gctggagctc
gggcgtatca
ttagaacccc
ctccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
' aactcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgccg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct

cgatcttgca

gaaatcagac/

ggtttttgga
attacaaaga
tgctgggatc
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctcatccac
cctttgggga
tcaggaaagg
tggccattct
tgggaaaggc
catggatgat
acacttcaat
tggtgcaggc
gtgggatttt
aatcccctte
tccgetcagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt
tattctgcga
atatgggtta

tcattgaagt

tagaaagtga,

tcgacaactt

cccgagtagg

478484 _85_sequencelisting

tctacctcta
gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatggg
ccccatagag
ccetttgget
cagctacata
gagttccatt
aggtgaaaca
tgtgcaccag
tagaatccta
ggctatgacg
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct

agcaaaaatg

agcagaatgc £

,{atgataatt

ccatacacaa
tgatggaaca
aaccactgcec
gctaagatac

gaaagaagag

ttcactagga

aacgaaacat

ccatggacag
acatttaagg
gccatgeatt
tttgcaggac
tacacgatgt
acaacagtgg
ataagagatg
gagaatacca
gtgataggtg
ggcaagatgt
gcttgggatt
gtttttggaa
attgggttcc
tgcatagctg
tgcgttgtga
aacgtgcaca

tcagctatcc

caggagcaga
ttcctcatge
ctgcectege
atctcaagtg
gttcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaac
ttggaaacag
ttgagtccac

ttggtteegt

cacatcagag
caagagacag
tggagccaca
caaagtccgt
gttctcaatt

gtatgaaggt

i
aaaagtggtt /
caacataga

tgcattagca
atacadaggt

tg "ggactg

gtgtgtatac}géccctgttt

tagtgttgt

ccggcattgt

gctg ggaaa
capéiacaga
&

abaaagccca

gagaatctgﬁ’tgtggaaaca

gtgaagtféa
ctgcggcctc

ctﬁtctacag

cCCaacCacaa

~ accaccaata

atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac

agaggtgagg

aatttggtca

gtcttgggaa

gcaatactac
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ctattatgac
agcccactga

agtctcataa
atagagcttyg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggacce
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt

gattggcacg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctctggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctge
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgty




acattgatca
gccactatga
aaagtcagac

atgatgacta

gagttgactg

aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
' tcccagatcg
cgtggcgetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gcccttagag
cgggagattyg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaga
tttaagééia
ﬁﬁ

&

/

#

£

cagggaacat
cgggtgacat
caacttttgc
Ctataggaat
atgcgttagce
tggcagtgac
ggaaagtgag
cacagcaaaa
Ctatttttct
ctatcatggce
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
Cctccaattat
ggagtggagc
agatcgaaga

cgggaaagac

gaacattaat ,

tggaccyaat
actafaacct

gafgatacat

Ltceeeeggg

gagaaatccc

agactgtttg
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gtcctttaga gacctgggaa

aggtatgggc
agctggacta

gtgacttatc
ctcttgagaa
tgtactcctc tcccagagea
cttaggcatg atggtcctca
tatcatggct atcttgtgeg
ttgcacaata ttggcagtgg
aacagattgg ataccattag
aacaaccctc tcaagaacca
agtcgggatg gtgagcattt
accattagtg gctggagggc
gagagagcag

ctgtcaataa

tttggaactg
cagtccaatc
ggaagaacaa acactgacca

tcctgtatca ataccaatca

ggccggagta ttgtgggatg
tggagcctat agaattaagc
ttacaaagaa
taaaggaaag
aggaggctgg aagtpééaag
ggagcctgga J

cggaacaata

aagaatccaa
gtgctgtat
cgacaaaagéd ggaaaagttg
atatgtgagt gctatagccc
tgacgttttc cgaaagagaa

gadgagatac cttccggeca

ftggccccc actagagttg

aagataccag accccagcca
gtgtcatgcc acatttacca
gattatcatg gacgaagccc
ctcaactcga gtggagatgg
aagcagagac ccatttcctc
tgaacgctcg tggaattccg

gttcgttcca agtataaaag
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gagtgatggt
ttgccctact
agctgacctec
ccataccaga
aaatggtgag
tcccaaacge
tgtccgtttc
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcagg

tactcatfag

ttgCttcacc
&

ﬁ%aaagggat

rd
ggaacattce atacaatgtg

aggattgﬁﬁc catcatgggc

gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg

caggaaatga

tatggtaggc
agcagccttc
cagggaattg
gaccattctt
aaatatggaa

agtgatatta

cccactgttc |

caaaggtcte

gagctgggca

tcteccfaaaa

gﬁgéiacgtg
/%éggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctectgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt

tccagcaagt

tgggattttt

accaatcata
ggtcacggat

tatagcagct




tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa

tacatggggg

ctcctagata
gaaaaggtgag
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttyg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttyc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagccatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg

aagcagttgg

actacatggg -

gaaggaaatc

agagggagtt

acaagaaggg

aacg;?‘tgg

£
Y.

K

aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggtaag
gggcgtacaa
cacttctggc
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc

tcggagttcc

cagctctttt

caaccagaga /

gaataacagt

gacaagfaat

gaactggcaa

gaaaaagtga

478484_85_Sequencelisting

gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctce
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtyg
tctcggattg

acgtcctgea £

gagacatag

Agctcagaaa

gattgaccta

gctectagte

ggctttaacc
ttggaacact
agctggactt
cataggagag

attccagatc

caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggegce
ctaatcacag
gacaacttag
agtgaactgc

ggagggatct

tgctgcataa
r

gcagctthg

cagagaatac

Eagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctctttttta
acgcttggag

tacaagaaaa

ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcéag
cctacagagt
tcaagaacaa

aaaggaagaa

taaaagaatt ¥

aaatgggtay
cagtgctdca
/
cggagaccct
7

tt;%attctt
&

;%acggctag

taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatcte
tgtcaatggce
ttatgaagaa
agaaatggaa

gtggaatcca
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tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata

agctaaaatg

accagagcgt

gaaaacctty
ggcagctgaa
ccaaaftccta

atphaaaccc

gctcccaacc

cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttctc
ccaactgacc
gatgggtttc
acccgagagc
cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg

ggaagtggat




agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgc
caaagaggta
caactaatca

acagaagaaa

caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgce
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtygggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tcecatcttga
agctagggga
cacgcttctt
agaactccct
acgtgagcaa

gaatcacact

acaagaaact s

aaagaccaﬂé
gtggacdagt
gac7iétgga

tgfctgtgca

atggccat;;j@tggagatga
ttaacagc¥c taaatgacat

agagg\fgga atgattggac

478484_85_SequencelListing

cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca

ggctgttgaa

aggaaagtgt‘

attcggcaag

accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgty
gggaaagatt

acaagtgccc

ggagaaacgg accatcacgc
agaaacatgg tcacaccaga
tcatactatt gtggaggact
ccaggacacg aagaacccat
agtggagttg acgttttctt
ggggagtcat caccaaatcc
gtagaaaatt ggttgaacaa
ccctcagtca tagaaaaaat
aatccactct cacgaaactc
atagtgtcat cagtgaacat

aagaaagcca cttacgagcc

tgtgtcgega
agggaaagta
aaagaatgta
ccccatgtea
catcccgeca

cacagtggaa )

caacactcaa/
ggaagcagxéf
cacacatgag
gat féaagg

%gﬁtgttgac

gaaagtgaga taccaaacct;égatataatt

catgaaacat catggcag/é
agctatgaaa caaaacdgac
ctgacaaaac cttgééacgt
ccatttggac a: “agcgegt
gaaggcacgagagaaactaat
aaaaaga%ac ccaggatgtg
gccttgé@gg ccatattcac
gat%ﬁtaggt tttgggaget
gahacatgtg tgtacaacat

caaaaggca gcagagccat
gccctaggat tcttaaatga
gaaggagaag ggctgcacaa
ggagcaatgt atgccgatga
aaaaatgaag aaatggtaac
attttcaaac taacgtacca
acagtaatgg acatcatatc
ggactcaata ctttcaccaa
gtctttaaaa gcattcagca
gcaagagtgg ggcgcgaaag
aaacctttag atgacaggtt
aggaaagaca tacaacaatg

ttctgttcac accatttcca
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tgaccaagac
tggatcagea
cgtccccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgct
ggaaccttca

tgagttaatc




atgaaagacg
gcccgaatct
tacgcccaaa
gctatttgct
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt

catagtacgg

gtcgcgtact
cccaaggagc
tgtggagett
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa

aaaaaactat

478484_85_Sequencelisting

cgttgtteccec
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga

gctacctgtg

tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaé
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta

agccecgtec

aagatgaact
cggcctgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt

gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggce
aggcaatdaa
agaaf;agga

cggattaage

aaggacgtta/%éagaagtca
tgtagctccg’ cctgagaagg
gcatggig%i.gtggactagc
gggggﬁécaa ggcgagatga

ccgé%cgaaa caaaaaacag
7

ggccatcata aatgccatag cttgagtaaa ctatgcagec

tgtaaaaaat ccgggaggcc

acaaaccatg gaagctgtac
ggttagaggda

agctgtagtc

gacccctcee ttacaaatcg cagcaacaat

tcgctggaag gactagaggt tagaggagac

y
catattgacg ctgggaaaga ccagagatcc tgctgtctcc t€agcatcat tccaggcaca

gaacgccaga aaatggaatg gtgctgttga atcaacagggﬁfct

11 S
3391 f’
PRT " '

Artificial Sequence ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400> 11

Thr Pro Phe Asn Met

15

Met Asn Asn Gln Arg Leu
1 5

Thr
30

Lys Arg Glu égg Asn Gln GIn Leu Lys Arg

Phe Ser Leu Gly Met Phe

Gly
35 40

Arg Gly Pro Leu Lys Leu

45

Met

Ala Leu val Ala £he

50

Leu Arg Phe Leu Thr 1Ile ggo Pro Thr Ala Gly
55

Ile Ala Ile val

80

Trp ser Asn

75

ITe Leu Lys Arg Gly Thr Lys Lys Lys
65 , 70

A
Leu Argﬁt1y.Phe
/

Arg I1e ITe

85

Lys Glu Gly Arg Met Leu Asn

90

Leu
95

Asn
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Arg Arg Arg Ser Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 120 125

Ala Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly
130 135 140

ITle Asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu fff
145 150 155 160 ff

Asp Thr val Thr Tyr Lys Cys Pro Leu Leu val Asn Thr Glu Pro fi{
165 170 175/

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp val Met X@r Gly
180 185 190/

4
F

Thr Ccys Thr GIn Ser Gly Glu Arg Arg Arg Glu Lys Argder val Ala
195 200 20¥
/

Leu Thr Pro His Ser Gly Met Gly Leu Glu Thr Arg!%?a Glu Thr Trp
210 7215 220

#
i
#

&
v
Met Ser Ser Glu Gly Ala Trp Lys His Ala G1anrg val Glu Ser Trp

225 230 235 240
/
Ile Leu Arg Asn Pro Gly Phe Ala Leu Led Ala Gly Phe Met Ala Tyr
245 250 255
/

Met Ile Gly Gln Thr Arpg Thr val Phe Phe val Leu Met
‘ 260 i 270

"Arg cys val Gly val Gly Asn
285

Met teu val Ala Pro
275

Arg Asp Phe val Glu Gly Ala Trp val Asp Leu val

300

Leu Glu His Gly
305

val Thr Thr Met Ala GIn Gly Lys Pro Thr
315 320

Leu Asp Phe Glufd Lys Thr Thr Ala Lys Glu val Ala Leu Leu
7 330 335

Arg Thr TyrfCys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
s 340 345 350

Arg ng/i}o Thr GIn Gly Glu Pro Tyr Leu Lys Glu Glu Gln Asp Gln
# 355 360 365
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Gln Tyr
370

Cys Gly

385

Cys Ser

Tyr Thr

Asn Asp

Pro Ser

450

Cys Glu

Met Lys

Pro Leu

Tyr Lys

ASp

Ala

545

Met

Ala

Ala

Ile

Leu

Gly

val

Thr

435

val

Pro

Lys

Pro

Glu

cys

Phe

LysS

val

420

Ser

Glu

Arg

Lys

Trp
500

Arg

Arg

Gly

Ile:

405

val

Asn

val

ser

Thr

485

Thr

Met

Arg
Lys
3

Thr
Thr
His
Lys
Gly
Trp
Ala

val

Lys

Arg

375

Gly

Gly

val

Gly

Leu

455

Ile

Leu

Gly

Thr

val
615

Ile

Gly
Asn
His
val
440
Pro
Asp
val

Ala

Phe

Thr
600

Pro

Ile

val

Leu

Asn

425

Thr

Asp

Phe

His

Ile

Ser

val
val
410
Gly
Ala
Tyr
Asn
LyS
490

Thr

Thr
395
Glin
ASp
Thr

Gly

Glu
475
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Asp val val Asp Arg G1% Trp Gly Asn Gly

38

Cys Ala Lys phe Ser
400

ITe Glu Asn Leu Glu
415

Thr His Ala val Gly
430

£

Ile Thr Pro Arg er
445 ffﬁ

/

Glu Leu Thr Léu Asp
460

Met Ile/leu Met Lys
z" 480

4
,‘sﬁ

Trp/Phe Leu Asp Leu
g 495

Sey’ Glu val His Trp Asn

510

vad Pro His Ala Lys Arg Gln
¢

val

Glu

Ser

Lys

Ile

Thr
635

525

Met His Ser Ala Leu
540

Ash His Met pPhe Ala
560

Leu Arg Ile Lys Gly
575

Ile Asp Lys Glu Met
590

val Lys Tyr Glu Gly
605

Arg Asp val Asn Lys
620 Y

Pro Leu Ala Glu Asn
640
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Thr Asn Ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile val Ile Gly val Gly Asn Ser Ala Leu Thr Leu His Trp Phe
660 665 670

Arg Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser '
690 695 700 /

val Gly Gly Leu Phe Thr Ser Leu Gly Lys Ala val His Gln val gyéf

705 710 715 A// 20

/

Gly ser val Tyr Thr Thr Leu Phe Gly Gly val Ser Trp Met Ile Arg
725 730 F735

ITe Leu Ile Gly Phe Leu val Leu Trp Ile Gly Thr Asngfil Arg Asn
740 745 ;/f750

Thr ser Met Ala Met Thr Cys Ile Ala Ala Gly IWef{éﬂ Thr Leu Tyr
755 760 S 765

F.

g
Leu Gly val Met val Gln Ala Asp Ser Gly Cy%f%a1 val Ser Trp Lys
770 775 fﬁ 780
/
Asn Lys Glu Leu Lys Cys Gly Ser Gly I1¢ phe Ile Thr Asp Asn val
785 790 Vi 795 800

/

- Gln Pro Glu Ser Pro Ser Lys
810 815

His Thr Trp Thr Glu Gln Tyr
805

Leu Ala Ser Ala Ile Gln Lys A} Glu Glu Asp Ile Ccys Gly Ile
820 & 825 830

Arg Ser val Thr Arg Leu ,XﬁfAsn Leu Met Trp Lys Gln Ile Thr Pro
835 ’ 840 845

Glu Leu Asn His Ile |&u Ser Glu Asn Glu val Lys Leu Thr Ile Met

850 855 860
Thr Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg
865 - 875 880
Pro Gln Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala

890 895

Lys MeEMLeu ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly
ffh 900 905 - 910
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Pro

Glu

Ile

Ile

Asn

Gly

Ile

Phe

Arg

Thr

Arg

Lys

His

Leu

Glu

val
930

Leu

Ala

Glu

Glu

1010

Pro
1025

Thr
1040

Cys
1055

Gly
1070

Glu
1085

Gly
1100

Glu
1115

Thr

915

Glu

Lys

Ile

Ser

val

995

val

Gly

Asp

Pro

Trp

Glu

Lys

GIn

Ala
Asp
Glu
Lys
Ala

980

Lys

Ser
Pro
Gly
Ser
Cys
Asp
Glu
Glu

Leu

478484_85_sequencelisting

Glu Cys Pro Ash Thr Asn Arg Ala ggg Asn Ser Leu

920

Tyr Gly Phe Gly val phe Thr Thr Asn ITe Trp Leu
935 940

Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser

950

Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp

965

Leu Ash Asp Thr Trp Lys Ile Glu Lys Ala Ser

Asn Cys His Trp Pro Lys Ser His Thr

GIn His

Trp His

Thr Thr

Leu Arg

Cys Arg

Gly Cys?ﬁ

/Asp Asn

Glu Met

val Ala

955 960

970 975

985 990

Leyd
1000 1005 4

i

Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys gﬁéﬁ Leu Ala
1015 ~

1020
/

Asn Tyr Arg Pro Gly Tyr His Thr Gln
1030 1035

g
#

Leu Gly Lys Leu gfb Met Asp Phe Asp
1045 Vi 1050
7z

val val Va1‘7ﬁi Glu Asp Cys Gly Asn
1060 ff 1065

/
Thr Jfhr Ala ser Gly Lys Leu Ile
1075 ' 1080
ser /ys Thr Leu Pro Pro Leu Arg Tyr

. 1095

1099

Tyr Gly Met Glu Ile Arg Pro Leu
1110

teu val Asn Ser Leu val Thr Ala Gly
1120 1125

Phe Ser Leu Gly val Leu Gly Met Ala

1135 1140
teu Arg Thr Arg val Gly Thr Lys His
1150 1155

val ser phe val Thr Leu Ile Thr Gly
1165 1170
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Asn Met sSer Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Gly Asp Ile Gly mMet Gly val Thr Tyr Leu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg pro Thr phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Arg Glu Leu Met Met Thr Thr Ile ff
1220 1225 1230 /

Gly Ile val Leu Leu Ser GIn Ser Thr Ile Pro Glu Thr Ile y%u
1235 1240 1245 fﬁ

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu&fi; Met
1250 1255 1260 /

val Arg Asnh Met Glu Lys Tyr GIn Leu Ala val Thr Ale met Ala
1265 1270 12747”

/

/
Ile Leu Cys val Pro Asn Ala val Ile Leu Gln Asn Ala Trp Lys
1280 1285 ;ﬁ1290

e
F

val Ser cCys Thr Ile Leu Ala val val Serﬁﬁg1 Ser Pro Leu Phe
1295 : 1300 # 1305

#

¢
&

Lteu Thr Ser Ser GIn Gln Lys Thr Aspﬁfrp Ite Pro Leu Ala Leu

1310 1315 . 1320
ya
y
Thr Ile AT Phe Leu Thr Thr Leu
1325 1335
Ser Arg Leu Asn Glu Ala Ile
1340 1350
Met Ala Ile teu Ala Ser Ser Leu Leu Lys
1355 1365
Ash Asp Pro Leu val Ala Gly Gly Leu Leu
1370 1380
Thr val Gly Arg Ser Ala Asp Leu Glu Leu
1385 1395
Glu Arg Ala/, Trp Glu Asp Gln Ala Glu Ile Ser
1400 / 1410

/
Gly Ser# ser Pro Ile Leu Ser Ile Thr Ile ser Glu Asp Gly Ser
1@}' 1420 1425
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Met

Ile

Ser
1430

Arg

" 1445

Ile

Gln

Gly

Gly

Gly

Met

Lys

Trp

Lys

Asn

Thr

Leu

Ala

Glu

His

Pro
1460

Arg
1475

Lys
1490

Ile
1505

Thr
1520

His
1535

Lys
1565

Asn
1580

Ala
1595

Ser
1610

Ile

Thr

Ile

Ala

Ala

Leu

Phe

Lys

Leu

Glu

Pro

Gly

Lys

Gly

Thr

Gly

Glu

Gly

His

Gly

Ile

Gly

Arg

Thr

Asn

Leu

Ala

val

Leu

Tyr

Thr

Lys

Ser

Glu

Ala

Ile

Gly

Glu

Leu

Ala

Leu

Glu

Ser

Met

Arg

Tyr

Glu

Lys

478484_85_SequenceListing

Glu
1435

val
1450

Ala
1465

Trp
1480

ASp
1495

Gln
1510

Trp
1525

Ile
1540

Gly
1555

val
1570

Gln
1585

Glu Glu GIn Thr Leu Thr

Ile

Trp

AsSp

Gly

Ile

His

Glu

Gly

Gln

Thr

Aal

Asp

Thr

Ser

Arg

Lys

Ser Gly Leu
Tyr Leu Trp
val Pro Ser
Ala Tyr Arg
Gly Ala Gly
val Thr Arg

Pro Ser Trp

Vi

Gly Trp #@s
A

i

val Keu Ala
i

£
o

fii Pro Gly

Ser Leu Asp
Lys Lys Gly

Arg Ser Gly

Ile Glu Asp

Arg Leu Thr

Arg Tyr Leu
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1440

Phe
1455

Glu
1470

Pro
1485

Ile
1500

Leu
1560

Leu
1575

Leu
1590

Phe
1605

Lys
1620

Ala
1635

Asn
1650

Ile
1665

Pro
1680

Pro

val

Pro

Lys

Tyr

Asp

Glu

Glu

Phe

Ser

val

Tyr

Pro

Met

Ala

Ile

val

Lys

Pro

Leu

Ser

Lys

Met

Gln byé
/

val

val

Gly

Pro

Lys

Pro

val

val

Glu

ASp

Ile

gﬁ% Glu

Leu

G1yv
Thr
Gly
Gly
Ser
Ile
Leu

val




Arg

Thr

Pro

Arg

Leu

Asp

Tyr

Met

Asn

Trp

val

Cys

Thr

Phe

Ala

Leu

Glu Ala

1685

Arg val

1700

Ile
1715

Arg

Glu 1Ile

1730

Leu Ser

1745

Glu Ala

1760

Ile
1775

Ser

Thr Ala

1790

Ala
1805

Pro

Asn Ser

1820

Tr Phe

p
1835

Leu
1850

Arg

Phe
1865

Asp

val val

1880

Glu
1895

Arg

Thr
1910

;
7

ASp

Ile

val

Tyr

val

Pro

His

Thr

Thr

Ile

Gly

val

Lys

Ser

Lys

Ala

Gln

Asp

val

Phe

Arg

Pro

Ile

His

Pro

Asn

Ser

Arg

Ala

Thr

Leu

Arg

Thr

val

Pro

Asp

Glu

Ser

Gly

Ala

478484 _85_sequencelisting

Gly Leu Arg Thr Leu Ile teu Ala Pro
1690 1695
Glu Met Glu Glu Ala Leu Arg Gly Leu
1705 1710
Pro Ala Ile Arg Ala val His Thr Gly
1720 1725
Met Cys His Ala Thr Phe Thr Met Arg
1735 1740
val Pro Asn Tyr Asn Leu Ile Ile Me%
1750 1755 //*
Asp Pro Ala Ser Ile Ala Ala ré Gly
1765 1770 ;%
Glu Met Gly Glu Ala Ala "y ITe Phe
1780 1785v
/
Gly Ser Arg Asp Pro PHe Pro Gin Ser
1795 (800
4
/
Glu Glu Arg Glu }ﬂe Pro Glu Arg Ser
1810 fﬁ’ 1815
Trp Vval Thr Asp pPhe Lys Gly Lys Thr
1825 i 1830
/
ITe Lys Ala Gly Asn Asp 1Ile Ala Ala
1840 1845
Lys ALys val Ile GIn Leu Ser Arg Lys
185, 1860
Lys Thr Arg Thr Asn Asp Trp Asp
‘ 1875
ser Glu Met Gly Ala Asn Phe Lys
1890
Arg Arg Cys Met Lys Pro val Ile
1905
val Ile Leu Ala Gly Pro Met Pro
1920
Ala GIn Arg Arg Gly Arg Ile Gly Arg
1930 1935
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Pro
1940

Asn

Glu
1955

Leu

Leu
1970

Leu

Glu
1985

Phe

Arg Leu

2000

Arg

Ile
2030

Gly

Asn
2045

Asn

Glu
2060

Lys

Ile
2075

Arg

Ala
2090

Ala

Gly Arg
2105

Asp Asn

2120
Tyr
Leu

Phe

Cys

Lys

Asn

Asp

Pro

Arg

Asp

Asn

Gln

Gly

Tyr

Gly

Leu

Asn

Asp

Asn

Glu

Gly

Leu

Tyr

Ile

Glu

Ser

Arg

Pro

Glu

Glu

Ile

Arg

Glu

Pro

Ala

Leu

Arg

Asp

Lys

Thr

Thr

Asn

Asp

Asn

Glu

Ala

val

Asp

Glu

Lys

Pro

Ser

Phe

Ala

478484_85_sequencelListing

Asp Glin Tyr Ile Tyr Met Gly Glu Pro
1945 1950
Cys Ala His Trp Lys Glu Ala Lys Met
1960 1965
Thr Pro Glu Gly Ile Ile Pro Ser Met
1975 1980
Lys val Asp Ala Ile Asp Gly Glu Tyr
1990 1995
Arg Lys Thr Phe val Asp Leu Met eyé
2005 2010 ff/
Trp tLeu Ala Tyr Arg val Ala Afa Glu
2020 2025
Arg Arg Trp Cys Phe Asp gGly val Lys
2035 2040
f
Glu Asn val Glu val GHu Tle Trp Thr
2050 2655
Lys Leu Lys Pro @*g Trp Leu Asp Ala
2065 2070
f
Leu Ala Leu,ﬁys Glu Phe Lys Glu phe
2080 i 2085
Leu eu Asn Leu Ile Thr Glu Met
2095 2100
Met , Gln Lys val Arg Asp Ala Leu
2110 2115
Thr Ala Glu Ala Gly Gly Arg Ala
2130
Leu Pro Glu Thr Leu Glu Thr Leu
2145
Thr val Thr Gly Gly TIle Phe Leu
2160
ITe Gly Lys Met Thr Leu Gly Met
2175
Ser Ile Leu Leu Trp Tyr Ala GIn Ile
2185 2190
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Gln

Ile

ASp

Ala

Lys

Asn

Tyr

Ile

Gln

Lys

Gln

Ala

Arg

Thr

Asp

Leu

Pro
2195

val
2210

Asn
2225

Ala
2240

Asp
2255

Ile
2270

Ala
2285

Glu
2300

Ala
2315

Met
2330

val
2345

His
2360

Glu
2375

val
2390

Pro
2405

cys
2420

His

Leu

Gln

Thr

Leu

Leu

val

Asn

Thr

Asp

Asn

Tyr

G1gﬁﬁi1a
24 5

Trp

Leu

Leu

Met

Gly

Asp

Ala

Ser

val

Ile

Pro

Ala

Leu

Ile

Ile

Thr

Ala

Leu

Ile

Thr

Ser

Leu

Gly

Ile

Ile

Thr

Ala

Pro

Tyr

Asn

Gly

Asp

Thr

val

Met

val

Thr

Ile

Leu

478484_85_SequenceListing

Ala Ser Ile I]e’Leu Glu Phe Phe Leu
2200 2205

Glu Pro Glu Lys Gln Arg Thr pPro Gln
2215 2220

val wval Ile Ala 1le Leu Thr val val
2230 2235

Glu Met Gly Phe Leu Glu Lys Thr Lys
2245 2250

Ser Ile Ala Thr Gin Gin Pro Glu %ﬁf

2260 2265 %ff

Leu Arg Pro Ala Ser Ala Trp THt Leu

2275 . 2280 f/f/
phe val Thr Pro Met Leu A#fg His Ser

2290 2295 /

&

/
Asn  val ser Leu Thr AJa Ile Ala Asn
2305 310

Gly Leu Gly Lys QT§ Trp Pro Leu Ser
ﬁf 2325
/

Pro Leu Leu %fi Ile.Gly Cys Tyr Ser
2335 / 2340

teu Thr Ala Ala Leu Phe Leu Leu val
2350 2355

Gly ro Gly Leu GIn Ala Lys Ala Thr
: 2370

Ala Ala Gly Ile Met Lys Asn Pro
2385

Ile Asp Leu Asp Pro Ile Pro Tyr
2400

Leu Gly GIn val Met Leu Leu val
2415

Met Met Arg Thr Thr Trp Ala Leu
2430

Ala Thr Gly Pro Ile ser Thr Leu Trp
2440 ' 2445
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Glu

Met

Leu

Gly

Asn

Ile

Gly

Arg

val

Gly

Pro

Leu

Glu

Asn

val

Leu

Ala
2465

Phe
2480

Asn
2495

Ala
2510

val
2615

Lys
2630

Pro
2645

Asn Pro

Asn Ile

pPhe ITe

ITe Gly

Leu Gly

Glu val

Thr Asp

pPhe val

teu Gly

LYS Asn

His Glu

Arg Leu

Cys Asp

Thr val

Asn Trp

Tyr

Tyr

Gly

Phe

Met

Glu

Lys

ASp

His

Glu

Cys

val

Leu

Met

Gly

Arg

Arg

Lys

Thr

Ser

Arg

His

Arg

Gly

Arg

Asn

Pro

Gly

478484_85_Sequencelisting

Phe Trp Asn Thr Thr Ile Ala

2455

Gly
2470

Asn
2485

Leu
2500

Glu
2515

Thr
2530

Ala
2545

Asn
2560

Arg
2575

Glu
2590

Ser

Thr

Gly

Phe

Leu

val

Met

Gly

val

Arg

Asn

val

Leu

Tyr Leu Ala
Thr Asn Thr
Glu Lys Trp
Gln Ile Tyr
Ala Lys Glu
ser Arg Gly
val Thr Pro

F
Gly Trp sér

#

&

L qﬁg Le
YSfQ y u

Met ser Thr

val Phe

Ile Gly

Thr Leu Arg

Thr GIn Phe

Ile Glu Lys

val Arg Asn
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2460

Gly Ala
2475

Arg Arg
2490

Lys Ser
2505

Lys Lys
2520

Gly TIle
2535

/

val

Gly

Gly

Arg

Ser

L

Ser Aﬂif Lys

2550 /
/

G}ﬁ Gly

2565

&

/

TYr Tyr
2580

Thr Lys
2595

Tyr Gly
2610

Phe 1Ile
2625

Glu ser
2640

val Leu
2655

Cys 1Ile
2670

Met Glu
2685

Pro Leu
2700

Lys

Cys

Gly

Trp

Pro

Ser

Asn

Lys

Ala

Ser

Ser

Leu

Leu

val

Gly

Gly

Asn

Pro

Pro

Leu

val

Leu

Arg




Asn

Ile

Phe

Leu

Asn

His

Trp

Ser

Asp

Pro

Thr

Ala

Met

Ala

Arg

Glu

Asn

Ser
2705

val
2720

Thr
2735

Leu
2765

Glu
2780

Ala
2795

Ser
2810

val
2825

Phe
2840

Gln
2855

Glu
2870

Cys
2885

Leu
2900

Glu
2915

Thr

ser

Met

Ser

ASp

Thr

Tyr

Met

val

Gly

Glu

Trp

Thr

Gly

Ala

His

ser

Arg

Gly

Ile

Ser

His

val

Pro

Gln

Pro

Leu

Asp Leu
ff

Glu

val

Tyr

Thr

Ile

Trp

Gly

Asn

Met

Gn

Lys

Trp

His

Lys

478484_85_Sequencelisting

Met Tyr
2710

Asn Met
2725

Lys Lys
2740

Arg Asn
2755

Gly Lys
2770

His Tyr
2785

ser Tyr
2800

Gly val
2815

val Thr
2830

Arg val

Glu Gly

Thr
2905

ser
2920

Leu Glu
2935

Arg Glu
2950

Trp val Ser Asn Ala Ser

Ile

Ala

ile

Arg

Asp

Glu

val

Glin

Phe

Thr £

Arg

Gly

Lys

Ser Arg Met

Thr Tyr Glu

Gly 1le Glu

ITe Glu Lys

Gln Asp His

Thr Lys GIn

Arg Leu Leu

&

Met Ala Met

&
7
K

Lys @lu Lys
}
,Zg

f
i

ys Lys Leu

Gly Lys Lys

Arg Lys val

Glu Asn Lys

Phe Trp Glu

Lys Cys Glu

Lys Leu Gly
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2715

lLeu Ile
2730

Pro Asp

2745

Ser Glu
2760

ITe Lys
2775

Gly

Asn

val

Ile

GIn Glﬁxjf
/

/

Asn

Arg

Asp

Pro

/
Pro Tyr Lyé Thr

2790

Thr 6y
2805 /
f{

S
Thr Lys
Z%;O

Thr Asp
2835

val Asp
2850

Met Lys
2865

Lys Thr
2880

Arg Ser
2895

Trp Lys
2910

Leu val
2925

Thr Cys
2940

Glu Phe
2955

£

Ser

Pro

Thr

Thr

Ile

Pro

Asn

Ser

Asp

val

Gly

Ala

Trp

Thr

Arg

Thr

Arg

Ala

Ala

Lys

Tyr

Lys

55 




Ala

Phe

Phe

His

Gly

Thr

Glu

Tyr

Thr

Gln

Gln

Gln

Ala

Asp

Leu

Gln

Lys Gly
2960

Leu Glu
2975

ser Arg
2990

Lys Leu
3005

Ala Met
3020

Leu Glu
3035

Gly Glu
3050

Gln Asn
3065

val Met
3080

val Gly
3095

Leu Ile
3110

His Leu
3125

Arg
3140

Asp
3155

Thr
3170

Trp
3185

Ser

Phe

Glu

Gly

Tyr

Asp

His

Lys

Asp

Thr

Arg

Thr

His

Arg

Glu

Asn

Tyr

Ala

Leu

Lys

val

ITe

Tyr

Gln

His

Ala

Ala

Ser

Ile

Asp

Lys

Lys

val

ITe

Gly

Met

Phe

478484 _85_SequencelListing

ITe Trp Tyr Met Trp Leu Gly Ala Arg
2965 2970

Leu Gly Phe Leu Asn Glu Asp His Trp
2980 2985

Leu Ser Gly val Glu Gly Glu Gly Leu
2995 3000

Leu Arg Asp val Ser Lys Lys Glu Gly
3010 3015

As

p Thr Ala Gly Trp Asp Thr Arg Ile
3025 3030 /

Asn  GTu Glu Met val Thr Asn H¥s Met
3040 3045 4

Leu Ala Glu Ala ITe Phe s Leu Thr
3055 3060 /
V4

/
Arg Vval Gln Arg Pro THr Pro Arg Gly
3070 3075
/

ser Arg Arg Asp gﬁh Arg Gly ser Gly
3085 ﬁf 3090

Leu Asn Thr Eﬁi Thr Asn  Met Glu Ala
3100 ¢ 3105

AL Gly val Phe Lys ser Ile

Glu Gly, e

3115

Glu /lu Ile Ala val GIn_ Asn Trp Leu

3135

Leu Ser Arg Met Ala ITle Ser Gly
3150

Leu Asp Asp Arg Phe Ala ser Ala
3165 ‘

Gly Lys ITe Arg Lys Asp Ile Gln
3180

Trp Asn Asp Trp Thr Gln-val Pro
3195

His Glu Leu Ile Met Lys Asp Gly Arg
3205 3210
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val Leu val val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg
3215 v 3220 3225

Ala Arg 1Ile Ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 - 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp ser I)e
3275 3280 3285 4/

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu ﬂﬁ? val
3290 3295 3300 7

Trp Asn  Arg val Trp Ile GIn Glu Asn Pro Trp Met @lu Asp Lys
3305 3310 331%{

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr géé Gly Lys Arg
3320 3325 8330

Glu Asp GIn Trp Cys Gly Ser Leu Ile Gﬂydyéu Thr sSer Arg Ala
3335 : 3340 / 3345

. i ff

Thr Trp Ala Lys Asn Ile GIn Ala Ala ¥le Asn Gln val Arg Ser

3350 3355 4 3360

;
§ :L

teu Ile Gly Asn Glu Glu Tyr

‘f}p Tyr Met Pro Ser Met Lys
3365 3370 4 3375

Arg Phe Arg Arg Glu Glu

Ala Gly val Leu Trp
3380 3390

<210> 12

<211> 3391
<212> PRT
<213> Artificial seqyence

<220> /
<223> Dengue Vvirug

<400> 12

serotype 4, MVS

Met Asn Asn GJ Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 £ 5

10 15

Lys Arg gﬁﬁvégg Asn Arg val Ser Thr val Gln GIn Leu Thr Lys Arg

25 30
/

Phe é? Leu Gly Met Leu Gln Gly Arg Gly Pro Leu Lys Leu Phe Met
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35 40 o 45

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile ggo pro Thr Ala Gly
50 55

ITe Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala ITe Asn val
65 70 75 80

‘Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn

85 90 95 /

Arg Arg Arg Ser Ser Ala Gly Met Ile ITe Met Leu Ile Pro Thr val
100 105 110 '

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met I1ﬁfVa1
115 120 125 Y.

g

/
Ala Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr ThffG1u Gly
130 135 140 / _

Ile Asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly GMi Met Cys Glu
145 150 155 Va 160

#
v
r
Asp Thr val Thr Tyr Lys Cys Pro Leu Leu val Asn Thr Glu pro Glu
© 165 170 7/ 175
7

7

V.
Asp Ile Asp Cys Trp Cys Asn Leu Thr ser Jhr Trp val Met Tyr Gly
180 185 Vi 190

/
‘.gﬂ
Thr Cys Thr GlIn Sser Gly Glu érg Arifﬁ?g Glu Lys Arg Ser val Ala
195 00 s

Leu Thg Pro His Ser Gly Met G1y,ﬁéu Glu Thr Arg Ala Glu Thr Trp
21 /

Met Ser Ser Glu Gly Ala

His Ala Gln Arg val Glu Ser Trp
225 230

235 240

Ile Leu Arg Asn Pro G1)/ihe Ala Leu Leu Ala Gly Phe Met Ala Tyr
245 250 255

i

/

Met Ile Gly Gln Th# Gly Ile GIn Arg Thr val pPhe Phe val Leu Met
260 265 270

Pro Ser Tyr Gly Met Arg Cys val Gly val Gly Asn

Glu Gly val Sser Gly Gly Ala Trp val Asp Leu val
295 300

Gly cys val Thr Thr Met Ala GIn Gly Lys Pro Thr
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305 310 315 320

Lteu Asp Phe Glu teu Thr Lys Thr Thr Ala Lys Glu val Ala Leu Leu
325 330 335

Arg Thr Tyr Cys Ile Glu Ala ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys Pro Thr GIn Gly Glu Pro Tyr Leu Lys Glu Glu Gln Asp Gln ;j
355 360 365 ‘
y
GIn Tyr Ile Cys Arg Arg Asp val val Asp Arg Gly Trp Gly Asn Gly/
370 375 380 /

Cys Gly Leu Phe Gly Lys Gly Gly val val Thr Cys Ala Lys Ph /ser
385 390 395 4 400

{ Leu Glu
415

Cys Ser Gly Lys Ile Thr Gly Asn Leu val Gln Ile Glu
405 410

Tyr Thr val val val Thr val His Asn Gly Asp Thr i}g/AWa val Gly
420 425 /430
/

s’f i
Asn Asp Thr Ser Asn His Gly val Thr Ala Thr gge Thr Pro Arg Ser
&

435 440 ; 445
/
Pro Ser val Glu val Lys Leu Pro Asp Tyr{gﬁy Glu Leu Thr Leu Asp
450 455 {{ 460
Cys Glu Pro Arg Ser Gly Ile ,gn Glu Met ITe Leu Met Lys
465 470 g 475 480
Met Lys Lys Lys Thr Trp Leu is Lys GIn Trp Phe Leu Asp Leu

485 490 495

&
&
Pro Leu Pro Trp Thr Ala GfoiWa Asp Thr Ser Glu val gis Trp Ash
Y 505 10

pPhe Lys val Pro His Ala Lys Arg Gln
520 525

GIn Glu Gly Ala gzg His Ser Ala Leu

Ser Gly Asp Gly Asn His Met Phe Ala
555 560

Arg Met Glu Lys Leu Arg Ile Lys Gly
570 575

Gly Lys Phe Ser Ile Asp Lys Glu Met
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580 585 590

Ala Glu Thr GIn His Gly Thr Thr val val Lys val Lys Tyr Glu Gly
595 600 605

Ala Gly Ala Pro Cys Lys val pro Ile Glu Ile Arg Asp val Asn Lys
610 615 620 //f

G]u Lys val val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn

625 630 635 640 //f

£

Thr Asn Ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile val Ile Gly val Gly Asn Ser Ala Leu Thr Leu His Trp’ phe
660 665 670 f

s/

V4
Arg Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tysf Arg Gly
675 680 685 /

Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Ayb Phe Gly ser
690 695 700 |

x"

Va1 Gly Gly Leu Phe Thr ser Leu Gly Lys Ala vaﬁ His GIn val phe
70 710 715 4 720

f‘
y,

Gly ser val Tyr Thr Thr Leu Phe Gly Gly ,§1 Ser Trp Met Ile Arg
725 730g¥ 735

Ile Leu Ile Gly Phe Leu val Leu Trp 'ﬁe Gly Thr Asn Ser Arg Asn
740 745 750

Thr ser Met Ala Met Thr Cys I%e
760

Ta Ala Gly Ile val Thr Leu Tyr
755 765

Asp Ser Gly Cys ¥gg val Ser Trp Lys

teu Gly val Mmet val Gln Ala
770 ?QKK

Asn Lys Glu Leu Lys Cygf/iy Ser Gly Ile phe Ile Thr Asp Asn val
785 79 795 800

GIn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys

His Thr Trp Thr G];ﬂ
8¢ 810 815

835 840

és"
Glu Qéu Asn His ITe Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
K Page 118




Thr
865
Pro
Lys

Pro

Glu

Ile
ITe
Asn
Gly
e
Phe
Arg

Thr

850

Gly

Gln

Met

Glu

val

930

Leu

Ala

Glu

Glu

Gly val Leu Glu Ser Glu

1010

Pro
1025

Thr
1040

cys
1055

AsSp

Pro

Leu

Thr

915

Glu

LYyS

ITe

ser

val
995

val

Gly

Asp

Ile

Thr

Ser

900

Ala

Asp

Glu

Lys

Ala

980

Lys

Ser

Pro

Gly

Glu

Lys

Glu

885

Thr

Glu

Tyr

Lys

Asp

Leu

Asn

Gln

Trp

Glu

Gly

Leu

Glu

Cys

Gly

GIn

950

Asn

Asn

Cys His Trp Pro Ly5f§
1000 /
‘f

His

Thr Tht

Asn

855

478484_85_SequencelListing
- 860

ITe Met Gln

Lys

Ser

Pro

Phe

935

Asp

Arg

Asp

Tyr

His

Asn

920

Gly

val

Ala

Thr

1015

Asn
1030

Met

T

Gly

val

Thr

cys

Tyr

val

Ser

Asn

905

Thr

val

Phe

val

Trp

985

Arg

Lys

val

Thr

Thr

Gly

Ala Gly Lys Arg Ser Leu Arg
875

Trp

890

GlIn

Asn

Phe

Cys

His

970

Lys

£

Asn Ser Leu

880

Lys Thr Trp Gly Lys Ala
895

Thr Phe Leu Ile Asp Gly /
910

Arg Ala Trp Asn Ser
92

Thr Thr Asn Ile T

940

955

5

Asp Ser Lysl;%ﬁKM

£

/

ffxf
;;;*

ubeeu
£

et Ser

960

/
Ala Asp %g% Gly Tyr Trp
/ 975

Ile g}h Lys Ala ser phe

fg
7

990

1005

1020

Pro Gly Ty

His

1035

Leu Glu Met

Asp

1050

Thr Glu Asp

cys

1065

Ala ser Gly

Lys

1080

Leu Pro Pro

Leu

1095

Met Glu Ile

Arg

1110

Page 119

val

Thr

,€I1e Pro Lys Asn Leu

Thr

Phe

Gly

Leu

Arg

Pro

Ala

er His Thr Leu Trp Ser

Ala

Gln

Asp

Asn

Ile

Tyr

Leu

Gly
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1115 1120 g 1125

His Gly GIn val Asp Asnh Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala Ile Leu Leu val Ala val Ser phe val Thr teu 1Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly,
1175 1180 1185

Ala Thr Met Thr Gly Asp Ile Gly Met Gly val Thr Tyr Leﬂfﬁga
1190 1195 1200 /
/

Leu Leu Ala Ala Phe Lys val Arg Pro Thr phe Ala Ala‘Gly Leu
1205 1210 1215 '
gf
Leu Leu Arg Lys Leu Thr Ser Arg Glu Leu Met Met/ Thr Thr Ile
1220 1225 15}0

Gly Ile val Leu Leu Ser GIn Ser Thr Ile Prqﬁé]u Thr Ile Leu
1235 1240 /1245

o
Glu Leu Thr Asp Ala Leu Ala Leu Gly Mey‘Met val Leu Lys Met
1250 1255 ' 1260

val | y Led Ala val Thr 1Ile Met Ala
4 1275

Ile Leu GIn Asn Ala Trp Lys
1290
val Ser val Ser Pro Leu Phe
1305 :
Leu Trp Ile Pro Leu Ala Leu
1320
Thr £ Ala Ile Phe Leu Thr Thr Leu
7 1335

Ser Pro Leu Asn Glu Ala Ile

1350

Met Ala Ser Ser Leu Leu Lys

1365-

Asn @é’p Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
7 page 120
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1370

Thr val
1385

Glu Arg
1400

Gly Ser
1415

Met Ser
1430

Ile Arg
1445

Ile Pro
1460

Gln Arg
1475

Gly Lys
1490

Gly Ile
1505

Gly Thr

1520
Met
Lys
Trp

Lys

Asn

Cys

Ala

Ser

Ile

Thr

Ile

Ala

Ala

Leu

Phe

Tyr

Ala

Pro

Lys

Gly

Thr

Gly

Glu

Gly

His

Asn

val

Asp

Ile

Asn

Leu

Ala

val

Leu

Tyr

Thr

Gly

Leu

val

Leu

Glu

Leu

Ala

Leu

Glu

Ser

Met

val

1375

Thr
1390

Lys
1405

Ser
1420

Glu
1435

val
1450

Ala
1465

Trp
1480

Asp
1495

val

Gly
Trp
Ile
Glu
Ile
Trp
Asp
™
Ile

His

GlIn

Thr

val

Asp

Thr

478484_85_SequenceListing
1380

Arg Ser Ala Asp Leu

Glu Asp Gln

Thr Ile ser

Glu G1In Thr

Ser Gly Leu

Tyr Leu Trp

val Pro Ser

1395

Ala
1410

Glu

Glu

Ile

Leu

Ser

Glu Asp C1y Ser

1425

Leu
1440

Phe
1455

ri
Ala Tyr Argflle

7
Gly Ala'Gly
/
/
VaﬂiThr Arg
7/

Pro Ser Trp

Gly Trp Lys

val Leu Ala

Lys Pro Gly

Ser Leu Asp

Lys Lys Gly

Arg Ser Gly
pPage 121

val
1515

Y
1530

Ala
1545

Leu
1560

Leu
1575

Leu
1590

Phe
1605

Lys
1620

Ala

Thr

Pro

Lys

Tyr

Ala

Asp

Glu

Glu

Phe

Ser

val

Tyr

Ile

Pro

Glin

Lys

val

val

Gly

Pro

Lys

Pro

val

val

Leu
/

VaLgézr
/

Met

Lys

Glu

Leu

Lys

Glu

Gly

Thr

Gly

Gly

Ser




1625 1630

Ala 1le Ala Gln Thr Glu Lys Ser
1640 1645

Glu Asp Asp Ile Phe Arg Lys Arg
1655 1660

His Pro Gly Ala Gly Lys Thr Lys
1670 1675

Arg Glu Ala Ile Lys Arg Gly Leu
1685 1690

Thr Arg val val Ala Ala Glu Met
1700 1705

pro Ile Arg Tyr GIn Thr Pro Ala
1715 1720

Arg Glu TIle val Asp Leu Met Cys
1730 1735

Leu Leu Ser Pro val Arg val Pro
1745 1750

Asp Glu Ala His Phe Thr Asp Pro
1760 1765

Tyr Ile Ser Thr Arg val Glu Met
1775

Met Thr Ala
1790

Asn Ala Pro
1805

Trp Asn Ser val
Lys
Lys

Lys

Phe y§1 val Thr Thr Asp Ile Ser

Ile Glu Asp
Arg Leu Thr
Arg Tyr Leu
Arg Thr Leu
Glu Glu Ala
I1e.Arg Ala

His Ala Thr

Asn
1650

478484_85_sequencelListing
1635

Pro Glu Ile

Ile Met Asp Leu

1665

Pro Ala Ile val

1680

Ile
1695

Leu Arg Gl

1710

Leu Ala Pro,

yf/ﬁeu

!f

val Hi@fﬁhr Gly

1725
7

Phe/ Thr Met

1740
/
7/
Asn Tyr Asnfleu Ile
4 1755
Ve
Ala sep’1le Ala Ala
; 1770
ﬁf
Gly Glu Ala Ala Gly
' 1785
Asp Pro Phe Pro
1800
Glu Ile Pro Glu
1815
Thr Asp Phe Lys Gly
1830
Ala Gly Asn Asp 1Ile
1845
val Ile GIn Leu Ser
1860
Thr Arg Thr Asn Asp
1875
Glu Met Gly Ala Asn

Page 122

Ile

Arg

Ile

Gln

Arg

Lys

Ala

Arg

Trp

Phe

Arg

Met

Gly

Phe

Ser

Ser

Thr

Ala

Lys

Asp

Lys




Ala

Leu

val

Asn

Leu

Leu

Phe

Arg

Arg

Gly

Asn

Lys

Arg

Ala

Gly

ASp

1880

Glu
1895

Thr
1910

Thr
1925

Pro
1940

Glu
1955

Leu
1970

Glu
1985

Leu
2000

Ile
2030

Asn
2045

Glu
2060

Ile
2075

Ala
2090

Arg
2105

Asn #gi,A1a
Zligf

Tyr @fn His Ala
rd

1885 :
Arg val ITe Asp Pro Arg Arg Cys Met Lys Pro val Ile
1900 1905
Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1915 1920
His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1930 1935
Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu
1945 1950 ’
/
/
Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lyifﬁet
1960 1965 i
!f
Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Prquer Met
1975 1980 ff
/
Pro Glu Arg Glu Lys val Asp Ala Ile Asp/Gly Glu Tyr
1990 1995
/ ~
Arg Gly Glu Ala Arg Lys Thr Phe Valgﬁsp Leu Met Arg
2005 #2010
| 7
Asp Leu Pro val Trp Leu Ala Tyngrg val Ala Ala Glu
2020 / 2025
Asn Tyr Ala Asp Arg Arg Trﬁ’Cys Phe Asp Gly val Lys
2035 i 2040
Gln Ile Leu Glu Glu Glu val Glu Ile Trp Thr
2050 2055
/
Gly Glu Arg Lys Lyg Leu Lys Pro Arg Trp Leu Asp Ala
;ﬁéS 2070
Tyr Ser Leu Ala Leu Lys Glu Phe Lys Glu Phe
2080 2085
Gly Arg Leu Thr Leu Asn Leu Ile Thr Glu Met
2095 2100
Leu P 6 Thr Phe Met Thr GIn Lys val Arg Asp Ala Leu
2110 2115
val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2125 2130
Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
Page. 123
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2135 2140 ' 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys Ile 1le Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala Gln Ile
2180 2185 2190

GIn Pro His Trp Ile Ala Ala Ser 1le Ile Leu Glu Phe Phe Leu/
2195 2200 2205 /

ITe val Leu Leu Ile Pro Glu Pro Glu Lys Gin Arg Thr Pro‘é1n
2210 2215 © 2220 /

Asp Asn GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr”@a1 val
2225 2230 2235 ff/f

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu GTuffLys Thr Lys
2240 2245 23;6
} J

£
K
Lys Asp Leu Gly Leu Gly Ser 1Ile Ala Thr GIn/Gln Pro Glu Ser

i

2255 . 2260 4 2265

J
g

Asn Ile Leu Asp Ile Asp Leu Arg Pro A1?%Eer Ala Trp Thr Leu
2270 2275 Vi 2280
f
f"f
Tyr Ala val Ala Thr Thr phe val Th¥ Pro Met Leu Arg His Ser
2285 2290 / 2295

Ile Glu Asn Ser Ser val Asn Ser Leu Thr Ala 1Ile Ala Asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Gly Lys Gly Trp Pro Leu Ser

2315 2320 2325

Lys Met Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2340

Gln val Thr Ala Ala Leu Phe Leu Leu val
2345 2355

Ala His Pro Gly Leu GIn Ala Lys Ala Thr
2360 2370

Arg Glu Ala Ala Gly Ile Met Lys Asn Pro
2375 2385

Thr %ﬁﬁ Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
F i Page 124
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2390 395 : 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 2415

Lteu Cys val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val ser,
2450 2455 2460 ’

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly/Leu
2465 2470 2475 #

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Ar /’{;1y Thr
2480 2485 2490{f{9

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp EgsffSer Arg Leu

2495 2500 j
JX.
Asn Ala tLeu Gly Lys Ser Glu Phe GIn Ile TygﬁLys Lys ser Gly
2510 2515 4 2520
rd

s

y .
ITe GIn_ Glu val Asp Arg Thr Leu Ala Lyg'Glu Gly 1Ile Lys Arg
2525 2530 / 2535

Gly Glu Thr Asp His His Ala val Sef Arg Gly Ser Ala Lys Leu
2540 2545 / 2550

Arg Trp Phe val Glu Arg Asn

val Thr Pro Glu Gly Lys val
2555 2560

val Asp Leu Gly Cys Gly Ard Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 5

Gly Leu Lys val Lys Gly Leu Thr Lys Gly Gly

Pro Gly His Pro Met Ser Thr Tyr Gly Trp Asn

2610

Leu val Arg L&u GIn ser Gly val Asp val pPhe Phe 1Ile Pro Pro
2620 2625

Glu Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro

2635 2640

Asn ;ﬁb Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
4 page 125
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2645 2650 : 2655

val Glu Asn Trp Leu Ash Asn Asn Thr Gln Phe Cys Ile Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu

2675 2680 2685
Gln Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg 4
2690 2695 2700 f/
/
Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn;ﬁ

2705 2710 2715

ITe val Ser Ser val Asn Met Ile Ser Arg Met Leu 1Ile AsnvArg

2720 2725 2730 /
ﬁf
Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Aspra1 Asp
2735 2740 2745 f{
/

Leu Gly ser Gly Thr Arg Asn Ile Gly Ile Glu Ser/ Glu Ile Pro
2750 2755 ZZﬁO

i

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Ly§f11e Lys GIn Glu
2765 2770 4 2775

7

4

His Glu Thr ser Trp His Tyr Asp Gln Asﬁins Pro Tyr Lys Thr
2780 2785 fﬁ 2790

#

£

Trp Ala Tyr His Gly Ser Tyr Glu Thf Lys GIn Thr Gly Ser Ala
2795 2800 / 2805

Ser Ser Met val Asn Gly val v¢f Arg Leu Leu Thr Lys Pro Trp
2810 4 2820

Asp val val

Met Ala Met Thr Asp Thr Thr
2825

2835

Pro Phe Gly

Lys Glu Lys val Asp Thr Arg
2840

2850

Thr GIn Glu

Lys Lys Leu Met Lys Ile Thr
2855

2865

Ala GTu Trp [

Gly Lys Lys Lys Thr Pro Arg
2870

2880

Met Cys )fﬁr Arg Glu Glu phe Thr Arg Lys val Arg Ser Asn Ala

28;}% 2890 2895

/;r'
Ala y%u Gly Ala Ile Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
u Page 126 ‘
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2900 05 : 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu Vval Asp Lys

2915 2920 2925
Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr <Cys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg,
2960 2965 2970 /{

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp Hisg%ip
2975 2980 2985 ff

/

Phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly G1uﬁé1y Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys/Lys Glu Gly
3005 3010 30¥

y ‘

‘}}‘
Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trps/Asp Thr Arg Ile
3020 3025 fﬁ

3030

£
Thr Leu Glu Asp Leu Lys Asn Glu Glu Mepﬁva1 Thr Asn His Met
3035 3040 £ 3045
/

4
Glu Gly Glu His Lys Lys Leu Ala Gld Ala Ile phe Lys Leu Thr
3050 3055 : 3060

Tyr GIn Asn Lys val val Arg Vad Gln Arg Pro Thr Pro Arg Gly
3065 3075

‘ Arg Arg Asp GIn Arg Gly Ser Gly
3090

Thr val Met
3080

Gln val Gly Asn Thr phe Thr Asn Met Glu Ala

3105

Gln Leu Ile Gly Glu Gly val Phe Lys Ser Ile

3110 / 3120

GIn His Leu Ph Glu 17e Ala val GIn Asn Trp Leu
3125 /ﬁy 3135

Ala Arg jé1 Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140/ 3145 3150

Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
: page 127




3155

Leu Thr
3170

GIn Trp
3185

Phe Cys
3200

val Leu
3215

Ala Arg
3230

Cys Leu
3245

His Arg
3260

val Pro
3275

His Ala
3290

Trp Asn

3305
Thr
Glu
Thr

Leu

Arg

Ala

Glu

Ser

val

Ile

Gly

Arg

Ser

Lys

Arg

Leu

Pro

His

val

Ser

Lys

AsSp

His

His

val

Asn

Ser

His

Pro

Gln

ser

Leu

Trp

Glu

Trp

ASp

Arg

Phe

Cys

Gly

Tyr

Arg

val

Trp

Ile

3160

Met
3175

Gly
3190

His
3205

Arg
3220

Ala
3235

Ala
3250

Leu
3265

Pro
3280

Met
3295

Gln
3310

478484_85_SequencelListing
, 3165

Gly Lys Ile Arg Lys Asp Ile GlIn
3180

Trp Asn Asp Trp Thr GTn val Pro
3195

Glu Leu ITe Met Lys Asp Gly Arg
3210

Asn GIn Asp Glu Leu ITle Gly Arg
3225 4

Gly Trp Ser Leu Arg Glu Thifffa
3240 f‘
/
Gln Met Trp Ser Leu Megfﬁyr Phe

3255 gf

f

Ala Ala Asn Ala ITe/“Cys Ser Ala

3270

Thr ser Arg Thnghr Trp Ser Ile
" 3285

i

ra
o
&

Thr Thr Gly'Asp Met Leu Thr val
AP 5500
i

&

Glu As,WPro Trp Met Glu Asp Lys
/ 3315

;J'I1e Pro Tyr Leu Gly Lys Arg
3330

Ile Gly Leu Thr sSer Arg Ala
3345

Ala Ala Ile Asn Gln val Arg ser
3360

Thr Asp Tyr Met Pro Ser Met Lys
3375

Glu Ala Gly val Leu Trp
3390
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COMPOSITIONS AND METHODS FOR DENGUE VIRUS CHIMERIC CONSTRUCTS IN

VACCINES
478484.185

61/800,204
2013-03-15

<160> 32
<170>

<210> 1
<211>
<212>
<213>

DNA
<220>
<223>

<400> 1
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
gccectggtgg
tggggaacaa
ggaaggatgc
attccaacag
agcaagcagg
accctcattg
cggatcactg
gtgacctatg
ttggccccac
ggtgcttgga
gtgatagccc
ttcattttgce
agagacttcg
agttgcgtca
gaggtcacaa

accaccgatt

10723

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcctteg
ttaaaaaatc
tgaacatctt
tgatggcgtt
aaagaggaaa
cgatggattt
aggcggaacc
gaacgtgctc
acgtggggct
aacagataca
tttttctage

tgatgctggt

tggaaggact

ccaccatggc
accctgcagt

cgagatgtcc

PatentIn version 3.5

Artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
gtcacttttg
gggagagttg
agatgacgtt
tcaaactggc
tggcctagaa
aaaagtagag
acatgccata
aacaccatct
gtcaggagca
aaaaaacaaa
tctgcgtaaa

aacacaagga

Dengue virus serotype 1, Pre-Master

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acgcgtggag
ttcaagacct
tgtgaggaca
gactgttggt
gaacaccgac
acaagagccg
acttgggctc
ggaacatcca
atggccatgce
acatgggtgg
ccaacactgg
ttgtgcattg

gaagccacac
Page 1

agggagctaa
ataaccaacg
gcgtgtegac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgca
ctgcaggtgt
cgatgaccta
gcéatgccac
gagacaaacg
aaacgtggat
tgagacatcc
tcacccagaa
gatgcgtggg
atgtggtact
acattgaact

aagctaaaat

tggtggaaga

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
tatgatagtt
caacatgtgc
caaatgcccc
ggacacatgg
ttccgtcgea
gtcctctgaa
aggattcacg

agggatcatt

aataggcaac

ggagcatgga
cttgaagacg
atcaaacacc

acaagacgcg

60
120
180
240
300
360

420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200



aactttgtgt
ggaaaaggta
atagttcaat
caccaggtgg
cctacgtcgg
acagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgcac
gggagattaa
gcagaaccac
ctaagctggt
gcacgaagga
ttcacgtcta
agcggagttt
aattcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgccg
. aaagcctctt
aatggagtgc

cacaactata

20160413
gccgacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tggctgagac
catgcaagat
taacagccaa
cctttggtga
tcaagaaagg
tggccattct
tgggaaaact
cttggaccat
acacgtccct
tggtgcaggc
gtgggatttt
aatcccctte
tccgetcagt
acattctatc
tgcaggcagg
catggggcaa
gcecccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga

gaccaggcta

478484 185
gttcgtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgttg
cttaccactyg
tttactggtc
acaagaagga
gacaacaatt
agggatgtca
ccagcatgga
tcecctttteg
ccccatagtc
gagctacatc
aagcagcata
gggagacacc
ggtacaccag
gaaaatagga
ttcgatgatg
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt

ccatacacaa

Revised Sequence Listing Text File

agaggctggyg
tttaagtgtg
gtgatagtca
ggaacaactg
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttcgcaggac
tatgtgatgt
actgttctgg
acccaagatg
actgacaaag
gtggtaggag
gggaaaatgt
gcatgggact
gtttttggaa
atagggattc
tgcatcgcag
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectc
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc

ataacaggac
Page 2

gcaatggctg
tgacaaaact
ccgteccacac
caaccataac
cattagattg
aagaaagatc
ctggggcttc
cagctcatgc
ctgcgctgac
acctaaaatg
gcacaggctc
tgcaggttaa
agaaaggagc
aaaaaccagt
caggtgaaaa
ttgaagcaac
tcggttctat
ctgcatatgg
tgctgacatg
ccggcattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggace

catggcatct

tgggctattc
agaaggaaag

tggagatcag

acctcaagct

ttcacctagg
atggcttgtc
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta
atatgaagga
aacccagaat
caatattgag
agctttgaaa
tgcccgagga
aggaggagtg
agttttgttt
gctaggatta
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctctggagce
agtgtctcaa

aggtaagctt

1260
1320
1380

1440

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240



gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatceg
cgtggegcetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gcccttagag

20160413
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttge
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatgge
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat

gacttccaat

478484 185
tgatggaaca
aaccactgec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagatcaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggceccec

aagataccag

acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgcg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggce
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagecc
cgaaagagaa
cttccggeca
actagagttg

accccageca
page 3

tgactgagga
tcataacaga

atgggtgctg

actccttggt

tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact
agctgacctc
ccctaccaga
aaatggtgag
tcccaaacgc
tgtccgtttc
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcage
ttccttcacc
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgteca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga

tcagagctgt

‘Revised Sequence Listing Text File

ctgcggaaat
atggtgctge
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgtg
tatggtaggc
agcagccttc
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacceatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcectgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa

gcacaccggg

3300
3360
3420
3480
3540

3600

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280



cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag

actgtcgatg

20160413
tggacctaat
actacaacct
gaggatacat
ctccececggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctggce
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttcec
cagctctttt
caaccagaga

gaataacagt

478484 185
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgcetcte
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctecggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttectegec
cttattggta
agctcagaaa

gattgaccta

Revised Sequence Listing Text File

acatttacca
gacgaagccc
gtggagatgg
ccatttcctc
tggaaftccg
agtataaaag
caactcagta
ttegtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggegce
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcygg

gatccaatac
Page 4

tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg‘
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
tcacggctag
taatactgga
ccéaagacaa
tggcaaacga
caacccagca
cgctgtatgce
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat

cttatgatcc

atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctecccaacc
cacggctgag
ggagacattg
gatgagcgcea
catcctcecta
gttttttctc
ccaactgacc
gatgggtttc
acccgagage
cgtggccaca
tgtgtcecta
gccattgtca
caaécccata
gccaggactc
gaaaaaccca

gaagtttgaa

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320



aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaagceg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac

gtgcgtgtgc

20160413
gacaagtaat
ctctgtgtga
cagggaggtre
acttggecgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact

daagaccaac

478484 185
gctcctagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggec

accaagaggc

ctctgecgtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctcagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttgggog
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac

acagtaatgg
Page 5

ctcaagtatt
ggcccatcte
tgtcaatggc
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccétattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca

acatcatatc

‘Revised Sequence Listing Text File

gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgcga
agggaaagta
aaagaatgta
ccccatgtca
catcccgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtccccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg

gagaagagac

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360



caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agéggatgga
atgaaagacg
gcccgaatct
tacgcccaaa
gctatttget
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
_gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg
gaacgccaga
<210> 2

<211>
<212>
<213>

<220>
<223>

<400> 2

PRT

1

3391

20160413
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgcgtact
cccaaggagc
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggec
gacccctecce
tcgctggaag
ctgggaaaga

aaatggaatg

478484 185
tggcacctat
gdgagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtyc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

Artificial Sequence

‘Revised Sequence Listing Text File

ggactcaata ctttcaccaa tatggaagcc

gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agcccegtec
ctatgcagcec
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctec

atcaacaggt

Dengue virus serotype 1, Pre-Master

gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatgb
accatttcca
aagatgaact
cggcectgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggggcececaa
ccccccgaaa
tcagcatcat

tct

cctaacaatc
gttatcaaga

cgcaagcgct

ggaaccttca.

tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtog
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca

Met Asn Asn GIn Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
5 10

Lys Arg Glu Agg Asn Arg val Ser ghr val GIn Gln Leu ggr Lys Arg
2

35

40

phe Ser Leu Gly Met Leu GIin Gly Arg Gly Pro Leu 2§s Leu Phe Met

Page 6

9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723



20160413 478484 185 Revised Sequence Listing Text File

Ala Lgu val Ala Phe Leu ?gg Phe Leu Thr Ile Pro Pro Thr Ala Gly
5¢ '

ITe Leu Lys Arg Trp Gly Thr ITe Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile val
115 120 125

Ser Lys GIn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
130 135 140

val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
165 170 175

Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Ser Gin Thr Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Leu Ala Pro His val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys Gln ITe Gln Lys val Glu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His
245 250 255

Ala Ile Gly Thr Ser Ile Thr Gln Lys Gly Ile Ile Phe Ile Leu Leu
260 265 : 270

Met Leu val Thr Pro Ser Met Ala Met Arg Cys Vval Gly Ile Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
290 295 300

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Page 7



20160413 478484 185 Revised Sequence Listing Text File

Leu Asp Ile Glu Leu Leu Lys Thr Glu val Thr Asn Pro Ala val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser
340 345 350

Arg Cys. Pro Thr Gln Gly Glu Ala Thr Leu val Glu Glu Gln Asp Ala
355 360 365

Asn Phe val Cys Arg Arg Thr Phe val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys
385 390 395 400

Cys val Thr Lys Leu Glu Gly Lys ITe val Gln Tyr Glu Asn Leu Lys
405 410 415

Tyr Ser val Ile val Thr val His Thr Gly Asp Gln His GIn val Gly
420 425 430

Asn Glu Thr Thr Glu His Gly Thr Thr Ala Thr ITe Thr Pro Gln Ala
435 440 445

Pro Thr Ser Glu Ile Gln Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Thr
465 470 475 480

Met Lys Glu Aﬁg Ser Trp Leu val His Lys GIn Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ser Gly Ala Ser Thr Ser GIn Glu Thr Trp Asn
500 505 510

Arg GlIn Asp Leu Leu val Thr phe Lys Thr Ala His Ala Lys Lys Gln
515 520 525

Glu val val val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu
1530 535 540

Thr Gly Ala Thr Glu 1le GIn Thr Ser Gly Thr Thr Thr Ile Phe Ala
545 550 555 560

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
' - 565 570 575

Met Ser Tyr4Va1 Met Cys Thr Gly Ser pPhe Lys Leu Glu Lys Glu val
580 585 590

page 8



20160413 478484 185 Revised Sequence Listing Text File

Ala GTu Thr GlIn His Gly Thr val Leu val GIn val Lys Tyr Glu Gly
, 595 600 605

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr Gin Asp Glu Lys Gly
610 615 620

Ala Thr GIn Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

Lys Glu Lys Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser
645 650 655

Tyr Ile val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
675 680 685

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

Ile Gly Gly val phe Thr Ser Met Gly Lys Leu val His Gln val Phe
705 710 715 : 720

Gly Thr Ala Tyr Gly val Leu Phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

Tle Gly Ile Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750

Thr Ser Leu Ser Met Met Ccys 1le Ala Ala Gly ITe val Thr Leu Tyr
755 760 765

Leu Gly val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe ITe Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile GlIn Lys Ala His Glu Glu Asp Ile Cys Gly I'le
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys GlIn Ile Thr Pro
835 . 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860
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Thr Gly Asp Ile Lys Gly Ile Met GlIn Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys Gln Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser pPhe
' 980 985 990

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 05

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015

Gly Pro val Ser GIn His Asn Tyr Afg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 1120 1125
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His Gly Gln val Asp Asn Phe Ser teu Gly val Leu Gly Met Ala
1130 1135 1140

teu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala ITe Leu teu val Ala val Ser Phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215 ’

l.eu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly I1le val Leu Leu Ser Gln Ser Thr Leu Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr GlIn Leu Ala val Thr 1Ile Met Ala
1265 1270 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys
1280 _ 1285 1290

val ser Cys Thr ITe Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser Gln GIn Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr Ile Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380
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Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 139

Glu Arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile Ser
1400 1405 1410

Gly ser Ser Pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser 1Ile Lys Asn Glu Glu Glu Asp GIn Thr Leu Thr Ile Leu
1430 1435 1440

ITe Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

Ile Ppro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu Vval Lys Lys
1460 1465 : 1470

GIn Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly I1e Leu Gly Tyr Ser Gin Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr pPhe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr 1le Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

teu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635
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Ala igi Ala G1n Thr GTu Lys Ser Ile Glu Asp Asn Pro Glu Ile
0

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr teu Ile Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr GIn Thr pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr AspbPhe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp 1Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp I1le Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890
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Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 ' 1905

teu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1910 1915 1920

val Thr His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Ash Glu Ash Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 ) 1980

phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr pPhe val Asp Leu Met Arg
2000 2005 - 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu

2015 2020 2025
Gly 17e Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn Gln Ile Leu Glu Glu Asn val Glu val Glu 1Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala G1yiArg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr Gln Lys Ala Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145
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Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly ITe Phe Leu
2150 2160

Phe Leu Met Ser Ala Arg Gly TIle Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys Ile Ile Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala Gln Ile
2180 2185 2190

Gln Pro His Trp ITe Ala Ala Ser Ile 1Ile Leu Glu Phe phe Leu
2195 2200 2205

Ile val Leu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln
- 2210 : 2215 2220

Asp Asn Gln Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly teu Gly Ser 1Ile Ala Thr Gln GIn Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

. ITe Glu Asn Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

Gln val Asnh Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 2365 2370

“Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400
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Asp Pro Lys Phe Glu Lys Gln Leu Gly GIn val Met Leu Leu val
2405 2410 2415

Leu Cys Vval Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser
2450 2455 2460

Met Ala Ash Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe Gln Ile Tyr Lys Lys Ser Gly
2510 2515 2520

ITe GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg Glu Vval Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

teu val Arg Leu Gln Ser Gly val Asp val Phe Phe 1Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655
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val Glu Asn Trp Leu Asn Asn Asn Thr Gln Phe Cys Ile Lys val
2660 2 2670

Leu Ash Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu
2675 2680 2685

Gln Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

ITe val Ser Ser val Asn Met 1Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

Leu Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys Gln Glu
2765 2770 : 2775

His Glu Thr Ser Trp His‘Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys Gin Thr Gly Ser Ala
2795 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val Pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly GIn GIln Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr ¢In Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys G]u Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala Ile Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 2910
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Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly GTu Phe Gly Lys
2945 2950 2955

Ala Lys Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe Leu Glu phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

Phe ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyf Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr GIn Asn Lys val val Arg Vval GIn Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp Gln

Arg Gly Ser Gly
3080 3085 3090

GIn val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

GIn Leu 1Ile Arg Gin Met Glu Gly Glu Gly val pPhe Lys Ser Ile
3110 3115 3120

GIn His Leu Thr ITe Thr Glu Glu Ile Ala val Gln Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala 1Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 : 3160 3165
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Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 3175 3180

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr &G1n val pro
3185 3190 3195

Phe Cys Ser His His Phe His Glu Leu ITe Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn Gin Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Arg 1Ile Ser Gin Gly Ala Gly Trp Ser Leu Glu Thr Ala

Arg
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr pPhe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 : 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn  Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315

Thr pro val Glu Ser Trp Glu Glu ITe Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala Ala Ile Asn Gln val Arg Ser
3350 3355 3360

teu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 3390

<210> 3

<211> 10723

<212> DNA

<213> Artificial sequence

<220>
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<223> Dengue virus serotype 1, MVS

<400> 3
agttgttagt

gttctaacag

aaaaacacgc
ctgacaaaga
gccctggtgg
tggggaacaa
ggaaggatgc
attccaacag
agcaagcagg
accctcattg
cggatcactg
gtgacctatg
ttggccccac
ggtgcttgga
gtgatagccc
ttcattttgc
agagacttcg
agttgcgtca
gaggtcacaa
accaccgatt
aactttgtgt
ggaaaaggta
atagttcaat
caccaggtdg
cctacgtcgg
acagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag

acagacgcac

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcctteg
ttaaaaaatc
tgaacatctt
tgatggegtt
aaagaggaaa

cgatggattt

‘aggcggaacc

gaacgtgctc
acgtggggct
aacagataca
tttttctage
tgatgctggt
tggaaggact
ccaccatggce
accctgcagt
cgagatgtcc
gccgacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tggctgagac

catgcaagat

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
gtcacttttg
gggagagttg
agatgacgtt
tcaaactggc
tggcctagaa
aaaagtagag
acatgccata
aacaccatct
gtcaggagca
aaaaaacaaa
tctgcgtaaa
aacacaagga
gttcgtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgttg
cttaccactg
tttactggtce
acaagaagga
gacaacaatt
agggatgtca
ccagcatgga

tccetttteg

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatttg
acgcgtggag
ttcaagacct
tgtgaggaca
gactgttggt
gaacaccgac
acaagagccg
acttgggctc
ggaacatcca
atggccatgc
acatgggtgg
ccaacactgg
ttgtgcattg
gaagccacac
agaggctggg
tttaagtgtg
gtgatagtca
ggaacaactg
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttcgcaggac
tatgtgatgt
actgttctgg

acccaagatg
pPage 20

agggagctaa
ataaccaacg
gcgtgtegac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgca
ctgcaggtgt
cgatgaccta
gcaatgccac
gagacaaacg
aaacgtggat
tgagacatcc
tcacccagaa
gatgcgtggg
atgtggtact
acattgaact
aagctaaaat
tggtggaaga
gcaatggctg
tgacaaaact
ccgtccacac
caaccataac
cattagattg
aagaaagatc
ctggggcttc
cagctcatgce
ctgcgetgac
acctaaaatg
gcacaggctc
tgcaggttaa

agaaaggagc

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
tatgatagtt
caacatgtgc
caaatgcccc
ggacacatgg
ttccgtegea
gtcctctgaa
aggattcacg
agggatcatt
aataggcaac
ggagcatgga
cttgaagacyg
atcaaacacc
acaagacgcg
tgggctattc
agaaggaaag
tggagatcag
acctcaagct
ttcacctagg
atggcttgtc
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta
atatgaagga

aacccagaat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



gggagattaa
gcagaaccac
ctaagctggt
gcacgaagga
ttcacgtcta
égcggagttt
aattcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat

caaaacgcat

20160413
taacagccaa
cctttggtga
tcaagaaagg
tggccattct
tgggaaaact
cttggaccat
acacgtccct
tggfgcaggc
gtgggatttt
aatccccttc
tcegetceagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttagc
tggcagtgac
ggaaagtgag

478484 185"

ccccatagtce
gagctacatc
aagcagcata
gggagacacc
ggtacaccag
gaaaatagga
ttcgatgatg
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatggct

ttgcacaata

Revised Sequence Listing Text File

actgacaaag
gtggtaggag
gggaaaatgt
gcatgggact
gtttttggaa
atagggattc
tgcatcgcag
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggcectce
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactcé
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgeg

ttggcagtgg
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aaaaaccagt
caggtgaaaa
ttgaagcaac
tcggttctat
ctgcatatgg
tgctgacatg
ccggeattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggacce
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact
agctgacctc
ccctaccaga
aaatggtgag
tcccaaacgce

tgtccgttte

caatattgag
agctttgaaa
tgcccgagga
aggaggagtg
agttttgttt
gctaggatta
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctctggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctgce
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgty
tatggtaggc
agcagccttc
caaggaattg
gaccattctt
aaatatggaa
agtgatatta

cccactgttc

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020



ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggcty
tcccagatcg
cgtggcgcetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa

tacatggagg

ctcctagata

20160413
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggccgé
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgcea
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctcécccggg
gagaaatccc
agactgtttyg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga

acatcaacac

478484 185
aacagattgyg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagatcaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggccecce
aagataccag
gtgtcatgcc
gattatcatyg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctyg
aataggaaga
aaatgatgaa

gccagaagga

ataccattag
tcaagaacca
gtgagcattt
gctggagggce
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatageec
cgaaagagaa
cttececggeca
actagagttg
accccagceca
acatttacca
gacgaagccc
gtggagatgg
ccatttectc
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac

atcattccta
Page 22

cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcagce
ttcéttcacc
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga

gcatgttcga

‘Revised Sequence Listing Text File

caaaggtctc
gagctggcca

tctcctaaaa

gtgctacgtg

atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatyg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcctgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
écactctagt
ccagtacata
agctaaaatg

accagagcgt

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060



‘gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttge
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg

gcaggacgaa

20160413
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctggce
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttcc
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggccgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt

cactcagagt

478484 185
tggcgaatac

agacctacca

‘aaggtggtgt

aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctc
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgca
gagacatagc
cacagtgtta
ccttetegec
cttattggta
agctcagaaa
gattgaccta
gctcctagtce
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata

ccttaactta

Revised Sequence Listing Text File

cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggcge
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcegg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat

gtagaaaatt
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gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgea
cggagaccct
ttttattctt
tcacggctag
téatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatcte
tgtcaatggc
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc

ggttgaacaa

gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttcte
ccaactgacc
gatgggtttc
acccgagagc
cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactc
gaaaaaccca
gaagtttgaa
gatgatgagg
cacattgtgg
taacattttt

CaCaaccaac

aagccgattg

ggaagtggat
tgtgtcgcga
agggaaagta
aaagaatgta
ccccatgtca
catcccgeca
cacagtggaa

caacactcaa

6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100



ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgce
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcccgaatcet
tacgcccaaa
gctatttget
catgctaaac
attcaagaaa

tacttgggga

20160413
éggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc

tcaacggagt

tggcaatgac

cgagaaccca

tttggaaaga

gaaaggtgag

cggcacgtga
tccatcttga
agctagggga
cacgcttett
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgctgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggagce
tgtggagett
cggcagtacc
atgaatggat
acccatggat

aaagagaaga

478484 185
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggcety
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgty
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa

ccaatggtgce

Revised Sequence Listing Text File

ccctecagtea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttggggg
gatagtaggt
gaaacatgtg
gcaaaaggca
gcecctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg

ggctcattga
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tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
Caaaacagac
cttgggacgt
aacagcgcgt
agaaactaat
ccaggatgtg
ccatattcac
tttgggaget
tgtacaacat
gcagagceecat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggcctgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga

ttgggttaac

ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
égatataatt
tgaécaagac
tggatcagca
cgtcecccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgct
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctyggtccata
cagggtgtgg
ggaaatccca

aagcagggcc

8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

10140
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acctgggcaa agaacatcca agcagcaata aatcaagtta gatcccttat aggcaatgaa 10200
gaatacacag attacatgcc atccatgaaa agattcagaa gagaagagga agaagcagga 10260
gttctgtggt agaaagcaaa actéacatga aacaaggcta gaagtcaggt cggattaagc 10320
catagtacgg aaaaaactat gctacctgtg agccccgtcc aaggacgtta aaagaagtca 10380
ggccatcata aatgccatag cttgagtaaa ctatgcagcc tgtagctcca cctgagaagg 10440
tgtaaaaaat ccgggaggcec acaaaccatg gaagctgtac gcatggegta gtggactagc 10500
ggttagagga gacccctccee ttacaaatcg cagcaacaat gggggcccaa ggcgagatga 10560
agctgtagtc tcgcetggaag gactagaggt tagaggagac ccccccgaaa caaaaaacag 10620
catattgacg ctgggaaaga ccagagatcc tgctgtctcc tcagcatcat tccaggcaca 10680
gaacgccaga aaatggaatg gtgctgttga atcaacaggt tct 10723
<210> 4

<211> 3391

<212> PRT

<213> Artificial Ssequence

<220>

<223> Dengue virus serotype 1, MvS

<400> 4

Met Asn Ash Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu

1 5 10 15

Lys Arg Glu Arg Asn Arg val Ser Thr val Gln GIn Leu Thr Lys Arg

20 25 30
Phe ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 . 40 45
Ala Leu val Ala pPhe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 60

Ile Leu Lys Arg Trp Gly Thr ITe Lys Lys Ser Lys Ala Ile Asn val

65 70 ‘ 75 80

ieu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn

85 90 95
Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110
Met Ala Phe His Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile val
115 : 120 125

Ser Lys GIn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
: 130 135 140
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val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
145 N 150 155 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
165 170 175

Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys ser GlIn Thr Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Leu Ala Pro His val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys GIn Ile Gln Lys val Glu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His
245 250 255

Ala Ile Gly Thr ser Ile Thr GIn Lys Gly Ile Ile Phe Ile Leu Leu
260 265 ’ 270

Met Leu val Thr Pro Ser Met Ala Met Arg Cys val Gly Ile Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu ser Gly Ala Thr Trp val Asp val val
290 295 300 '

teu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ite Glu Leu Leu Lys Thr Glu val Thr Asn Pro Ala val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys ITe Ser Asn Thr Thr Thr Asp Ser
340 345 ‘ 350

Arg Cys Pro Thr GIn Gly Glu Ala Thr Leu val Glu Glu G1n Asp Ala
355 » 360 365

Asn pPhe val Cys Arg Arg Thr Phe val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys
385 : 390 395 400

Cys val Thr Lys Leu Glu Gly Lys Ile val Gln Tyr Glu Ash Leu Lys
405 410 415
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Tyr Ser val I%S val Thr val His Thr Gly Asp Gln His 2;8 val Gly
4 425

Asn Glu Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro GIn Ala
435 440 445

Pro Thr Ser Glu I1e Gln Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Thr
465 470 - 475 480

Met Lys Glu Arg Ser Trp Leu val His Lys GlIn Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ser Gly Ala Ser Thr Ser GIn Glu Thr Trp Asn
500 505 510

Arg Gln Asp Leu Leu val Thr Phe Lys Thr Ala His Ala Lys Lys Gln
515 520 525

Glu val val val Leu Gly ser Gln Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu ITe Gln Thr Ser Gly Thr Thr Thr.ITe Phe Ala
545 550 555 560

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
565 570 575

Met Ser Tyr val Met Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu val
580 585 590

Ala Glu Thr GIn His Gly Thr val Leu val Gln val Lys Tyr Glu Gly
595 600 ' 605

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr GIn Asp Glu Lys Gly
610 615 . 620

Ala Thr GIn Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

tys Glu Lys Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser
645 650 655

Tyr Ile val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 - 665 670

Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
675 680 685
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Ala 258 Arg Met Ala Ile ESE Gly Asp Thr Ala ;58 Asp Phe Gly Ser

Ile Gly Gly val Phe Thr Ser Met Gly Lys Leu val His Gin val. Phe
705 710 715 720

Gly Thr Ala Tyr Gly val Leu Phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

ITe Gly I1e Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750

Thr Ser Leu Ser Met Met Cys Ile Ala Ala Gly Ile val Thr Leu Tyr
755 760 765

Leu Gly val Met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala ser Ala ITe GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile
' 820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 : 855 860

Thr Gly Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg
865 870 ' 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 ' 890 | 895

Lys Met Leu Ser Thr Glu Ser His Ash GIn Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 ' 935 940

Lys Leu Lys Glu Lys GlIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960
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Ala Ala 1le Lys ggg Asn Arg Ala val 318 Ala Asp Met Gly Tyr Trp
‘ 7 975

ITe Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

Ile Glu val Lys Ash Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr GIn
1025 1030 1035

Ile Thr - Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 ' 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu ITe Arg Pro Leu
1100 1105 1110

Lys Glu Lyst1u Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly G1n val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 , 1155

Ala Ile Leu Leu val Ala val Ser phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 ’ 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215
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Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly 17e val Leu Leu Ser GIn Ser Thr Leu Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu’Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr G1In Leu Ala val Thr Ile Met Ala
1265 ) 1270 1275

Ile LLeu Cys val Pro Asn Ala Vval Ile Leu GIn Asn Ala Trp Lys
1280 1285 1290

val Sser <Cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser GIn Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr 17e Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu

1325 1330 1335
Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val cCys Tyr val Leu Thr Gly Arg Ser Ala Asp teu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu 1le Ser
1400 1405 , 1410

Gly ser Ser Pro Ile Leu Ser 1Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser Ile Lys Asn Glu Glu Glu Asp GIn Thr Leu Thr Ile Leu
1430 1435 1440

Ile Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro val Ser
1445 ’ 1450 1455

Ile Pro 1ITe Thr Ala Ala Ala Trp Tyr Leu Trp Glu Vval Lys Lys
1460 1465 1470
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Gln Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly 1le tLeu Gly Tyr Ser GIn 1Ile Gly Ala Gly val Tyr Lys Glu
1505 - 1510 1515

Gly Thr Pphe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg ITe Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val GIn val teu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr 1le Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr Ser Gly Ser Pro Ite Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 : 1635

Ala I1e Ala Gln Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 ' 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 . 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 ' 1705 1710

pro Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725
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Arg Glu 1Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr I1e sSer Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe
1775 1780 _ 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala Pro Ile ITe Asp Glu Glu Arg Glu Ile.Pro Glu Arg Ser
1805 1810 1815

Trp Ash Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val pPro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile GIn Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

Phe val val Thr Thr Asp Ile Sef Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu-Arg Vval 1Ile Leu Ala Gly Pro Met Pro
1910 1915 - , 1920

val Thr His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 ; 1945 1950

Leu Glu Ash Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 : 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

Page 32



20160413 478484 185 Revised Sequence L1st1n% Text File
Phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn GIn Ile Leu Glu Glu Asn val Glu val Glu 1Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg ITe Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 . 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr Gln Lys Ala Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Leu Leu Thr Leu Leu Ala 'Thr val Thr Gly Gly Ile Phe Leu
2150 2155 2160

Phe Leu Met-Ser Ala Arg Gly 1Ile Gly Lys Met Thr Leu Gly Met
2165 2170 : 2175

Cys Cys Ile ITe Thr Ala Ser Ile Leu Leu Trp Tyr Ala GIn Ile
2180 2185 2190

GlIn Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 2205

Ile val Leu Leu Ile Pro Glu Pro Glu Lys GIn Arg Thr Pro Gln
2210 ' 2215 2220

Asp Asn GIn Leu Thr Tyr val val Ile Ala ITe Leu Thr val val
2225 2230 2235
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Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu -Gly Leu Gly Ser Ile Ala Thr Gln Gln Pro Glu Ser
2255 2260 2265

Asn Ile - Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

ITe Glu Asn Ser Ser val Asn Val Ser Leu Thr Ala ITe Ala Asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

Gln val Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu Gln Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly ITe Thr val 1Ile Asp Leu ASp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly Gln val Met Leu Leu val
2405 2410 ' 2415

Leu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 - , 2430

cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn pPro Gly Arg Phe Trp Asn Thr Thr Ile Ala val ser
2450 2455 2460

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 ’ 2470 2475

teu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490
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Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

Ile GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp pPhe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu val Arg Leu GIn Ser Gly val Asp val phe Phe Ile.Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp ITe Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn Thr GIn Phe Cys TIle Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser val ITe Glu Lys Met Glu Ala Leu
2675 2680 , 2685

GIn Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

ITe val Ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asnh Arg
2720 ‘ 2725 2730

phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745
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Leu Gly Sser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys Gln Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys GIn Thr Gly Ser Ala
2795 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly Gln Gln Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu phe Thr Arg Lys val Ar

g Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala I1le Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 : 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu Vval Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr cCys val Tyr
2930 2935 ‘ 2940

Ash Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 ‘ 2980 2985

Phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000
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His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu GTu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala ITe Phe Lys Leu Thr
3050 3055 3060

Tyr Gln Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
3080 3085 3090

Gin val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

GIn Leu Ile Arg GIn Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GlIn His Leu Thr Ile Thr Glu Glu Ile Ala val GIn Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 3150

_Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 : 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 3175 ' 3180

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3190 _ 3195

Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Arg 1Ile Ser GIn Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 ' 3235 3240

Cys Leu Gly Lys Ser Tyr Ala &Gln Met Trp Ser Leu Met Tyr Phe
3245 3250 3255
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His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys
3260 3265 3270

val pPro Ser His Trp val pro Thr Ser Arg Thr Thr Trp
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu
3290 _ 3295 3300

Trp Asn Arg val Trp ITe GIn Glu Asn Pro Trp Met Glu
3305 © 3310 3315

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly
3320 3325 3330

Glu Asp GIn Trp Cys Gly Ser tLeu Ile Gly Leu Thr Ser
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala Ala Ile Asn GIn val
3350 3355 3360

Leu ITe Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser
3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 3390

<210> 5

<211> 10723

<212> DNA

<213> Artificial Sequence

<220> v

<223> Dengue virus serotype 1, wvs

<220>

<221> misc_feature

<222> (2384)..(2384) ]

<223> n is either cytosine or guanine

<400> 5

agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa

gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacg

aaaaacacgc ctttcaatat gctgaaacgc gagagaaacc gcgtgtcgac

ctgacaaaga gattctcact tggaatgctg cagggacgag gaccattaaa

gcectggtgg cgttccttcg tttcctaaca atcccaccaa cagcagggat

tggggaacaa ttaaadaatc aaaagctatt aatgttttga gagggttcag

ggaaggatgc tgaacatctt gaataggaga cgcagatctg caggcatgat

attccaacag tgatggcgtt ccatttaacc acgcgtgggg gagagecgea

agcaagcagg aaagaggaaa gtcacttttg ttcaagacct ctgcaggtgt
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Ser Ala

Ser Ile

Thr val

Asp Lys

Lys Arg

Arg Ala

Arg Ser

Met Lys

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
tatgatagtt

caacatgtgc

60
120
180
240
300
360
420
480
540



accctcattg
cggatcactyg
gtgacctatg
ttggccccac
ggtgcttgga
gtgatagccc
ttcattttge
agagacttcg
agttgcgtca
gaggtcacaa

accaccgatt

aactttgtgt

ggaaaaggta
atagttcaat
caccaggtgg
cctacgtegg
acagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgcac
gggagattaa
gcagaaccac
ctaagctggt
gcacgaagga
ttcacgtcta
agcggagttt
aattcaagga
ttgggagtca
aaatgtggca

ttccaaccag

20160413
cgatggattt
aggcggaacc
gaacgtgctc
acgtggggct
aacagataca
tttttctage
tgatgctggt
tggaaggact
ccaccatgge
accctgcagt
cgagatgtcc
gccgacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tggctgagac
catgcaagat
taacagccaa
cctttggtga
tcaagaaagg
tggccattet
tgggaaaact
cttggaccat
acacgtecct
tggtgcaggc
gtgggatttt

aatccecttce

478484 185
gggagagttg
agatgacgtt
tcaaactggc
tggcctagaa
aaaagtagag
acatgccata
aacaccatct
gtcaggagca
aaaaaacaaa
tctgcgtaaa
aacacaagga
gttcgtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgtty
cttaccactg
tttactggtc
acaagaagga
gacaacaatt
agggatgtca
ccagcatgga
tcectttteg
ccccatagtce
gagctacatc
aagcagcata
gggagacacc
ggtacaccag
gaaaatagga
ttcgatgatg
cgatagtggt
catcacagac

aaaactagct

Revised Sequence Listing Text File

tgtgaggaca cgatgaccta caaatgcccc

gactgttggt
gaacaccgac
acaagagccg
acttgggctc
ggaacatcca
atggccatge
acatgggtgg
ccaacactgg
ttgtgcattg
gaagccacac
agaggctggg
tttaagtgtg
gtgatagtca
ggaacaactg
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttcgcaggac
tatgtgatgt
actgttctgg
acccaagatg
actgacaaag
gtggtaggag
gggaaaatgt
gcatgggact
gtttttggaa
atagggattc
tgcatcgcag
tgcgttgtga
aacgtgcaca

tcagctatcc
pPage 39

gcaatgccac
gagacaaacg
aaacgtggat
tgagacatcc
tcacccagaa
gatgcgtggg
atgtggtact
acattgaact
aagctaaaat
tggtggaaga
gcaatggctg
tgacaaaact
ccgtcecacac
caaccataac
cattagattg
aagaaagatc
ctggggcttc
cagctcatgce
ctgecgetgac
acctaaaatg
gcacaggctc
tgcaggttaa
agaaaggagc
aaaaaccagt
caggtgaaaa
ttgaagcaac
tcggttctat
ctgcatatgg
tgctgacatg
ccgneattgt
gctggaaaaa
catggacaga

agaaagccca

ggacacatgg
ttcecgtegea
gtcctctgaa
aggattcacg
agggatcatt
aataggcaac
ggagcatgga
cttgaagacyg
atcaaacacc
acaagacgcg
tgggctattc
agaaggaaag
tggagatcag
acctcaagct
ttcacctagg
atggcttgtc
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta
atatgaagga
aacccagaat
caatattgag
agctttgaaa
tgcccgagga
aggaggagtg
agttttgttt
gctaggatta
gacactgtat
caaagaactg
acaatacaag

tgaagaggac

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctctt
aatggagtgce
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg

120160413
tccgetcagt
acattctatc
tgcaggcagg
catggggcaa
gcecccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttagce
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg

aactggaaga

478484 185
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat

gtcctttaga

‘aggtatgggc

agctggacta
tgtactcctc
cttaggcatg
tatcatggct
ttgcacaata
aacagattdg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagatcaa
tcctgtatca
ggccggagta
tggagcctat

Revised Sequence Listing Text File

gagaatctga
gtgaagttaa
ctgcggecte
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgeg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg

agaattaagc
Page 40

tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggacc
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact
agctgacctc
ccctaccaga
aaatggtgag
tcccaaacgce
tgtccgttte
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcagc
ttccttcacc

aaaaagggat

aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctetggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctgce
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgty
tatggtaggc
agcagcecttce
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggeca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg

tcttggatat

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620



tcccagateg
cgtggcgetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggag
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga

aggggcatag

20160413
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctccececggy
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctggc

ggaagatgac

478484 185
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggccecc
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctce
tacagtcacg

cctgggaatg

Revised Sequence Listing Text File

ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagecc
cgaaagagaa
cttccggeca
actagagttg
accccageca
acatttacca
gacgaagccc
gtggagatgg
ccatttcctc
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttyg
tttgatggag
aaagaagggg
ccactggcge
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct

tgctgcataa
Page 41

atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagce
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgecatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgeca
cggagéccct
ttttattctt

tcacggctag

gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ftctcctgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaacctrt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacce
cacggctgag
ggagacattg
gatgagcgca

catcctccta

4680
4740
4800
4860
4920
4980 -
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660



tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcatag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga

aaagtggaca

20160413
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttcec
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggecgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac

cgagaaccca

478484 185

acactggata
acctgaaaaa
cacagtggtg
tctcggatty
acgtcctgca
gagacatagc
cacagtgtta
ccttetegee
cttattggta
agctcagaaa
gattgaccta
gctcctagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctygg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact

agaaccgaaa

Revised Sequence Listing Text File

gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg
tcagcatgga

attgaaaatt

atgggteteg

attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgcgtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctcagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac

gaaggcacga
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taatactgga
cccaagacaa

tggcaaacga

caacccagca

cgctgtatgce
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatcte
tgtcaatggce
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagec
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt

agaaactaat

gttttttctc
ccaactgacc
gatgggtttc
acccgagagce
cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactc
gaaaaaccca
gaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccecatgtea
catcccgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgteceecatg
ttttaaagag

gaaaataaca

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700



gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggctiggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgc
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcccgaatct
tacgcccaaa
gctatttgct
catgctaaac
attcaagaaa

tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtce
catattgacg

gaacgccaga

20160413
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggagce
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggcc
gaccccteec
tcgetggaag
ctgggaaaga

aaatggaatg

478484 185

attagggaag

aagcaatgca,

ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggcec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

aaaaagacac
gccttgggyg
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agccccgtcec
ctatgcagcc
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctec

atcaacaggt
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ccaggatgtg
ccatattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggcctgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggggcccaa
ccceccgaaa
tcagcatcat

tct

"Revised Sequence Listing Text File

caccagagaa
tgatgagaac
ggttgacaag
~gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgct
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca

8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723
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<210> 6

<211> 3464

<212> PRT

<213> Artificial Sequence

<220>
<223> Dengue virus serotype 1, WvsS

<220>

<221> misc_feature

<222> (763)..(763)

<223> Xaa is either alanine or glycine

<400> 6

?et Ash Asn GIn érg Lys Lys Ala Lys égn Thr Pro Phe Asn %gt Leu

Lys Arg Glu Arg Asn Arg val Ser Thr val GlIn Gln Leu Thr Lys Arg
20 25 30

Phe ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile ggo Pro Thr Ala Gly
50 55

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala ITe Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Agg Met Leu Asn Ile Leu Asn
85 9 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile val
115 120 125 ,

Ser Lys GIn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
130 135 140

val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
165 170 175

Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr G1y
180 185 190

Thr Cys ser GIn Thr Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
, 195 200 205
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Leu Ala Pro His val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys GIn Ile Gln Lys val Glu Thr Trp
225 , 230 235 240

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His
245 250 255

Ala Ile Gly Thr ser Ile Thr GIn Lys Gly Ile Ile Phe Ile Leu Leu
260 265 270

Met Leu val Thr Pro Ser Met Ala Met Arg Cys val Gly Ile Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
: 290 295 300 -

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asnh Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Leu Lys Thr Glu val Thr Asn Pro Ala val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp ser
340 345 350

Arg Cys Pro Thr Gln Gly Glu Ala Thr Leu val Glu Glu GlIn Asp Ala
355 ’ 360 365

Asn Phe val Cys Arg Arg Thr phe val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu ITe Thr Cys Ala Lys Phe Lys
385 390 395 400

Cys val Thr Lys Leu Glu Gly Lys Ile val GIn Tyr Glu Asn Leu Lys
405 410 415

Tyr Ser val Ile val Thr val His Thr Gly Asp Gln His GIn val Gly
420 425 430

Asn Glu Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro Gln Ala
435 440 445

Pro Thr Ser Glu Ile Gln Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Thr
465 470 475 480
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Met Lys Glu Arg Ser Trp Leu val His Lys Gln Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ser Gly Ala Ser Thr Ser Gln Glu Thr Trp Asn
500 505 510

Arg GIn Asp Leu Leu val Thr pPhe Lys Thr Ala His Ala Lys Lys Gln
515 520 525

Glu val val val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile GIn Thr ser Gly Thr Thr Thr Ile pPhe Ala
545 550 555 560

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
565 570 575

Met Ser Tyr val Met Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu val
580 585 590

Ala Glu Thr GIn His Gly Thr val Leu val GIn val Lys Tyr Glu Gly
595 600 605

Thr Asp Ala Pro Cys Lys Ile pPro Phe Ser Thr Gln Asp Glu Lys Gly
610 615 , 620

Ala Thr G1ln Asn Gly Arg Leu 1Ile Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

tys Glu Lys Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser
645 650 655

Tyr ITe val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
675 680 685

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

Ile Gly Gly val pPhe Thr Ser Met Gly Lys Leu val His Gln val Phe
705 710 715 720

Gly Thr Ala Tyr Gly val Leu pPhe Ser Gly val Ser Trp Thr Met Lys
725 730 735

ITe Gly I1e Gly ITe Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750
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Thr Ser Leu Ser Met Met Cys Ile Ala Ala Xaa Ile val Thr Leu Tyr
755 760 765

Leu Gly val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 ' 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile pPhe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys Gln Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 ' 950 955 960

Ala Ala 1le Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

ITe Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

ITe Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015
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Gly Pro val Ser Gln His Asn Tyr Arg Pro Gly Tyr - His Thr Gln
1025 1030 1035

ITe Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr A1é Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 ' 1120 1125

His Gly G1n val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala ITe Leu Leu val Ala val ser Phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr pPhe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly ITe val Leu Leu Ser Gln Ser Thr Leu Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gln Leu Ala val Thr Ile Met Ala
1265 1270 1275
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Ile Leu Cys val Pro Asn Ala val Ile Leu Gln Asn  Ala Trp Lys
1280 1285 1290

val ser <cCys Thr Ile Leu Ala Vval val Ser val Ser Pro Leu pPhe
1295 : 1300 1305

Leu Thr Ser Ser GIn Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr I1e Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala Vval Gly Met val Ser Ile Leu Ala Ser Ser LeubLeu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile ser
1400 1405 1410

Gly ser Ser pPro Ile Leu Ser 1Ile Thr Ile ser Glu Asp Gly Ser
1415 1420 1425

Met Ser ITle Lys Asn Glu Glu Glu Asp Gln Thr Leu Thr Ile Leu
1430 1435 1440

Ile Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

Ile Pro 1Ile Thr Ala Ala Ala Trp Tyr Leu.Trp Glu val Lys Lys
1460 1465 1470

GIn Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly I1e Leu Gly Tyr Ser Gin 1Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530
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Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 . 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phé Ser Pro Gly
1595 1600 1605

Thr Ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys Vval val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala I1e Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Tle Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile phe
1775 1780 : 1785

Page 50



20160413 478484 185 Revised Sequence Listing Text File

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Glin Ser
1790 795 1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
. 1805 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr

1820 1825 1830
val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp 1Ile Ala Ala
1835 - 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg LYs
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu Arg Vval Ile Leu Ala Gly Pro Met Pro
1910 1915 1920

val Thr His Ser ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 ‘ 1930 1935

Asn Pro Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
' 1955 . 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys Val Asp Ala Ile

Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr pPhe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040
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Asn Asn Gln Ile Leu Giu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 - . 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr phe Met Thr Gln Lys Ala Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly 1Ile Phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys Ile Ile Thr Ala ser 1Ile Leu Leu Trp Tyr Ala Gin Ile
2180 2185 2190

Gln Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe pPhe Leu
2195 2200 2205

ITe val tLeu teu Ile Pro Glu Pro Glu Lys GIn Arg Thr Pro Gln
2210 2215 2220

Asp Asn GlIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly Ser 1Ile Ala Thr GIn Gln Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295
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"ITe Glu Asn Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp ITe Gly val Pro tLeu Leu Ala Ile Gly Cys -Tyr Ser
2330 2335 2340

GIn val Asn Pro Ile Thr Leu 1Ile Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala -Lys Ala Thr
2360 2365 2370

Arg Glu Ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn teu Gly Gln val Met Leu Leu val
2405 2410 2415

Leu Cys val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

—

Cys Glu Ala iteu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

o}

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser
2450 2455 2460 ’

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

Leu Phe sSer Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 ’ 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

Ile GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550
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Arg

val

Gly

Pro

Leu

Glu

Asn

val

Leu

Gln

Asn

Ile

Phe

Leu

Asn

His

Trp

Ley
2585

G1y
2600

val
2615

Lys
2630

Pro
2645

Glu

Phe

Leu

Lys

His

Arg

cys

Thr

Asn

2660

Asn
2675

Arg
2690

Ser
2705

val
2720

Thr
2735

Gly
2750

Leu
2765

Glu
2780

Ala
2795

Pro

Lys

Thr

Ser

Met

Ser

Asp

Thr

Tyr
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val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2560 2565

Gly

Asn

Glu

Leu

Asp

val

Trp

Tyr

Tyr

His

Ser

Arg

Gly

Ile

Ser

His

Cys

val

Glu

GlIn

Thr

Glu

Leu

Met

Glu

val

Tyr

Thr

Ile

Trp

Gly

Gly

Arg

Pro

Ser

Leu

Ala

Asn

Pro

Gly

Met

Asn

Lys

Arg

Gly

His

ser

Ley
2635

Gly
2650

Asn
2665

Ser
2680

Ala
2695

Tyr
2710

Met
2725

Lys
2740

Asn
2755

Lys
2770

Tyr
2785

Tyr
2800

Gly

val

Pro

val

Cys

Arg

Asn

val

Leu

Trp

Ile

Ala

Ile

Arg

Asp

Glu

Gly

,Lys

Met

Asp

Asp

Thr

Thr

Ile

val

val

Ser

Thr

Gly

Ile

Gln

Thr

Trp

Gly

Ser

val

Ile

Leu

Glin

Glu

Arg

Ser

Arg

Tyr

Ile

Glu

Asp

Lys

Page

ser

Leu

Thr

Phe

Gly

Arg

Phe

Lys

Asn

Asn

Met

Glu

Glu
Lys
His

Glin

Thr
2595

Tyr
2610

pPhe
2625

Glu
2640

val
2655

Cys
2670

Met
2685

Pro
2700

Ala
2715

Leu
2730

Pro
2745

Ser
2760

Ile
2775

Pro
2790

Thr
2805

e
Lys
Gly
Ile
Ser
Leu
Ile
Glu
Leu
Ser
Ile
Asp
Glu
Lys
Tyr

Gly

Cys
Gly
Trp
Pro
Ser
Asn
Lys
Ala
Ser
G]y
Asn
val
Ile
Gln
Lys

Ser

Gly

Gly

Asn

Pro

Pro

Leu

val

Leu

Arg

Asn

Arg

Asp

Pro

Glu

Thr

Ala
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Sser ‘Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val pPro Met val Thr Glin Met Ala Met Thr Asp Thr Thr
2825 2830 2835

pPro Phe Gly GIn Gln Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr GIn GTu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala Ile pPhe Thr Asp Glu Asn Lys Tr

p Lys Ser Ala
2900 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu Vval Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu GTu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985 ‘

Phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 - 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060
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Tyr Gln Asn Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
3080 3085 3090

GIn val Gly Thr Tyr Gly Leu Asn Thr phe Thr Asn Met Glu Ala
3095 3100 3105

Gln Leu 1Ile Arg GlIn Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GIn His Leu Thr Ile Thr ¢lu Glu Ile Ala val GIn  Asn Trp Leu
3125 ' 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala 1Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 3175 3180

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3180 3195

Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ile ser Gin Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala

Ala Arg
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys ser Ala
3260 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315
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Thr pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly
3320 o 3325 3330

Glu Asp GlIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala Ala Ile Asn Gln val
3350 3355 3360

Leu ITe Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser
3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 3390

Lys Leu Thr Asn Lys Ala Arg Ser Gln val Gly Leu Ser
3395 3400 3405

Thr Glu Lys Thr Met Leu pPro Vval Ser Pro val GIn Gly
3410 3415 3420

Lys Ser Gly His His Lys Cys His Ser Leu Ser Lys Leu
3425 3430 3435

Leu Leu His Leu Arg Arg Cys Lys Lys Ser Gly Arg Pro
3440 3445 3450

Met Glu Ala val Arg Met Ala Trp Thr Ser Gly
3455 3460

<210> 7

<211> 10723

<212> DNA

<213> Artificial Sequence

<220>

<223> Dengue virus serotype 1, BVS

<400> 7

agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa

gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacg

aaaaacacgc ctttcaatat gctgaaacgc gagagaaacc gegtgtcgac

ctgacaaaga gattctcact tggaatgctg cagggacgag gaccattaaa

gcecctggtgyg cgttecctteg tttectaaca atcccaccaa cagcagggat

tggggaacaa ttaaaaaatc aaaagctatt aatgttttga gagggttcag

. ggaaggatgc tgaacatctt gaataggaga cgcagatctg caggcatgat
attccaacag tgatggcgtt ccatttaacc acgcgtgggg gagagecgea
agcaagcagg aaagaggaaa gtcacttttg ttcaagacct ctgcaggtgt

Lys Arg

Arg Ala

Arg Ser

Met Lys

Lys

His Ser

Arg Lys

Cys ser

Gln Thr

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
tatgatagtt

caacatgtgc

60
120
180
240
300
360
420
480
540



accctcattg
cggatcactg
gtgacctatg
ttggccccac
ggtgcttgga
gtgatagccc
ttcattttge
agagacttcg
agttgcgtca
gaggtcacaa
accaccgatt

aactttgtgt

ggaaaaggta

atagttcaat
caccaggtgg
cctacgtcegg
acagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgcac
gggagattaa
gcagaaccac
ctaagctggt
gcacgaagga
ttcacgtcta
agcggagttt
aattcaagga
ttgggagtca
aaatgtggca

ttccaaccag

20160413
cgatggattt

aggcggaacc

gaacgtgcte

acgtggggct

aacagataca
tttttctage
tgatgctggt
tggaaggact
ccaccatggce
accctgcagt
cgagatgtcc
gccgacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tggctgagac
catgcaagat
taacagccaa
cctttggtga
tcaagaaagg
tggccattct
tgggaaaact
cttggaccat
acacgtccct
tggtgcaggc
gtgggatttt

aatccccttc

478484 185
gggagagttg
agatgacgtt
tcaaactggc
tggcctagaa
aaaagtagag
acatgccata
aacaccatct

gtcaggagca

aaaaaacaaa’

tctgcgtaaa
aacacaagga
gttcgtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgttg
cttaccactg
tttactggtc
acaagaagga
gacaacaatt
agggatgtca
ccagcatgga
tccetttteg
ccccatagtce
gagctacatc
aagcagcata
gggagacacc
ggtacaccag
gaaaatagga
ttcgatgatg
cgatagtggt
catcacagac

aaaactagct

Revised Sequence Listing Text File

tgtgaggaca
gactgttggt
gaacaccgac
acaagagccg
acttgggctc
ggaacatcca
atggccatgce
acatgggtgg
ccaacactgg
ttgtgcattg
gaagccacac
agaggctggg
tttaagtgtg
gtgatagtca
ggaacaactg
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttcgcaggac
tatgtgatgt
actgttctgg
acccaagatg
actgacaaag
gtggtaggag
gggaaaatgt
gcatgggact
gtttttggaa
atagggattc
tgcatcgecag
tgegttgtga
aacgtgcaca

tcagctatcc
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cgatgaccta
gcaatgccac
gagacaaacg
aaacgtggat
tgagacatcc
tcacccagaa
gatgcgtggg
atgtggtact
acattgaact
aagctaaaat
tggtggaaga
gcaatggctg
tgacaaaact
ccgtccacac
caaccataac
cattagattg
aagaaagatc
ctggggcttc
cagctcatgc
ctgcgetgac
acctaaaatg
gcacaggctc
tgcaggttaa
agaaaggagc
aaaaaccagt
caggtgaaaa
ttgaagcaac
tcggttctat
ctgcatatgg
tgctgacatg
ccgccattgt
gctggaaaaa
catggacaga

agaaagccca

caaatgcccc
ggacacatgg
ttccgtegea
gtcctctgaa
éggattcacg
agggatcatt
aataggcaac
ggagcatgga
cttgaagacg
atcaaacacc
acaagacgcg
tgggctattc
agaaggaaag
tggagatcag
acctcaagct
ttcacctagg
atggcttgtc
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta
atatgaagga
aacccagaat
caatattgag
agctttgaaa
tgcccgagga
aggaggagtg
agttttgttt

gctaggatta -

gacactgtat
caaagaactg
acaatacaag

tgaagaggac

600
660
720
780

- 840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

11620

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



T

atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatyg
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg

20160413
tcecgetcagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagyg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
éacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg

aactggaaga

478484 185
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactccte
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagatcaa
tcctgtatca
ggccggagta
tggagcctat

Revised Sequence Listing Text File

gagaatctga
gtgaagttaa
ctgeggecte
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgcg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagagéag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg.

agaattaagc
Page 59

tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggacc
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgcecctact
agctgacctc
ccctaccaga
aaatggtgag
tcccaaacgc
tgtccgtttc
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
Caatatcaga
tactcattag
cggcagcage
ttecettcace

aaaaagggat

aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctectggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctgc
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgty
tatggtaggc
agcagcctte
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg

tcttggatat

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620



tcccagateg
cgtggcgetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttoa
gcecttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatgggag
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga

aggggcatag

20160413
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc

agatcgaaga

cgggaaagac

gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctcceecggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagadg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctgge

ggaagatgac

478484 185
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggccccc
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctc
tacagtcacg

cctgggaatg

Revised Sequence Listing Text File

ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagecc
cgaaagagaa
cttccggecea
actagagttg
accccageca
acatttacca
gacgaagccc
gtggagatgg
ccatttectce
tggaattccg.
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggy
ccactggegce
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct

tgctgcataa
pPage 60

atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt

tcacggctag

gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcctgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacce
cacggctgag
ggagacattg
gatgagcgca

catcctecta

4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660



tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcatag
. caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga

aaagtggaca

20160413
aaatacagcc
ttattccaga
tagccatect
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttcec
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggccgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtdggc
tcaacggagt
tggcaatgac

cgagaaccca

478484 185'Revised Sequence Listing Text File

acactggata
acctgaaaaa
cacagtggtg
tcteggattg
acgtcctgca
gagacatagc
cacagtgtta
ccttectegec
cttattggta
agctcagaaa
gattgaccta
gctcctagtc
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatgét
ggtcaggctg
agacacgact

agaaccgaaa

gcagcttcaa
cagagaacac
gccegeaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgcgtga
ttagctaccyg
accattgegg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctcagtea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac

gaaggcacga
Page 61

taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatctce
tgtcaatggc
ttatgaagaa

agaaatggaa

gtggaatcca

accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt

agaaactaat

gttttttctc
ccaactgacc

gatgggtttc

acccgagagc

cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactce
gaaaaaccca
gaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattyg
ggaagtggat
tgtgtcgcga
agggaaagta
aaagaatgta
ccccatgtca
catccecgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtceccatg
ttttaaagag

gaaaataaca

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700



gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
‘atgaaagacg
gcccgaatct
tacgcccaaa
gctatttget
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg

gaacgccaga

20160413
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactctct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaaﬁgacat
atgattggac
gtcgegtact
cccaaggagc
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggec
gacccctecc
tcgetggaag
ctgggaaaga

aaatggaatg
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attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
aftcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggcec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgce
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

aaaaagacac
gccttggggag
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agcccecgtec
ctatgcagcc
gaagctgtac
cagcaacaat
tagaggagac
tgctgtetece

atcaacaggt
Page 62

ccaggatgtg
ccatattcac

tttgggagct

tgtacaacat

gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggcctgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggegta
gggggcccaa
ccceccgaaa
tcagcatcat

tct

‘Revised Sequence Listing Text File

caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgct
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcec
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggeaca

8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10723
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<210> 8

<211> 3464

<212> PRT

<213> Artificial Sequence

<220>
<223> Dengue virus 1, BVS

<400> 8

?et Asn Asn GlIn Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn ?gt Leu
5 10

Lys Arg Glu Arg Asn Arg val Ser Thr val Gln Gln Leu ggr Lys Arg
20 25

Phe Ser Leu Gly Met Leu Gln Gly Arg Gly Pro Leu kgs Leu Phe Met
35 ‘40

Ala %Su val Ala Phe Leu Arg Phe Leu Thr Ile ggo Pro Thr Ala Gly
55

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

lLLeu Arg Gly Phe Arg Lys Glu Ile Gly ggg Met Leu Asn Ile geu Asn
' 85 5

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu.-Ile Pro Thr val
100 105 - 110

Met Ala Phe His Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile val
115 120 125

Ser Lys GIn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
130 135 ' 140

val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 ' 155 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
165 170 175

Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys ser GIn Thr Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 ' 200 205

Leu Ala Pro His val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220
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Met Ser Ser Glu Gly Ala Trp Lys GIn Ile Glin Lys val Glu Thr Trp
225 o 230 235 240

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His
. 245 250 255

Ala ITe Gly Thr Ser Ile Thr GIn Lys Gly Ile Ile Phe Ile Leu Leu
260 265 ‘ 270

Met Leu val Thr Pro Ser Met Ala Met Arg Cys val Gly Ile Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
290 295 300

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Leu Lys Thr Glu val Thr Asn Pro Ala val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser
340 345 ‘ 350

Arg Cys Pro Thr GIn Gly Glu Ala Thr Leu Va1'G1u Glu Gln Asp Ala
355 360 365

Asn Phe val Cys Arg Arg Thr phe val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser teu Ile Thr Cys Ala Lys Phe Lys
385 390 395 400

Cys val Thr Lys Leu Glu Gly Lys Ile val GlIn Tyr Glu Asn Leu Lys
405 410 415

Tyr Ser val Ile val Thr val His Thr Gly Asp GIn His Gln val Gly
420 " 425 ' 430

Asn Glu Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro GIn Ala
435 440 445

Pro Thr Ser Glu Ile GIn Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu teu Thr
465 470 475 480

Met Lys Glu Arg Ser Trp Leu val His Lys GIn Trp Phe Leu Asp Leu
485 490 495
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Pro Leu Pro Trp Thr Ser Gly Ala Eer Thr ser Gln Glu Egg Trp Asn
500 05

Arg GIn Asp Leu Leu val Thr Phe Lys Thr Ala His Ala Lys Lys GlIn
515 520 525

Glu val val val Leu Gly Ser Gln G1u‘G1y Ala Met His Thr Ala Leu
530 535 _ 540

Thr Gly Ala Thr Glu Ile Gln Thr Ser Gly Thr Thr Thr I7e pPhe Ala
545 550 555 560

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
565 570 575

Met Ser Tyr val Met Cys Thr Gly Ser pPhe Lys Leu Glu Lys Glu val
580 585 590

Ala Glu Thr GIn His Gly Thr val Leu val GIn val Lys Tyr Glu Gly
595 600 605

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr GlIn Asp Glu Lys Gly
610 615 620

Ala Thr GIn Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

Lys Glu Lys Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser
645 650 655

Tyr Ile val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
675 680 685

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 ‘ . 700

Ile Gly Gly val phe Thr Ser Met Gly Lys Leu val His Gln val phe
705 710 715 720

Gly Thr Ala Tyr Gly val Leu Phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

ile Gly Ile Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750

Thr Ser Leu Ser Met Met Cys Ile Ala Ala Ala Ile val Thr Leu Tyr
755 760 765
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Leu Gly val Met val Gln é}? Asp Ser Gly Cys ggg val Ser Trp Lys

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 » 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys.
805 810 815

Leu Ala Ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys GIn Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 ‘ 895

Lys Met Leu Ser Thr Glu Ser His Asn GlIn Thr Phe Leu ITe Asp Gly
900 905 910 :

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 ‘ 925

Glu val Glu Asp Tyr Gly Phe Gly val phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala Vval His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ite Glu Lys Ala Ser Phe
980 - : 985 990

ITe Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 ‘ 1015 1020

Gly pro val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035
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ITe Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly Gln val Asp Asn Phe Ser teu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala Ile Leu Leu val Ala val ser Phe val Thr Leu Ile Thr Gly-
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 . 1230

Gly I1e val Leu Leu Ser GIn Ser Thr Leu Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr GIn Leu Ala val Thr TIle Met Ala
1265 ' 1270 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys
1280 ' 1285 1290
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val ser cCys Thr Ile Leu Ala val val ser val Ser Pro Leu Phe
1295 . 1300 1305

Lteu Thr Ser Ser Gln Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr T1e Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu

1325 1330 1335
Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val cCys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile Ser
1400 1405 1410

Gly Ser Ser Pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 ‘ 1420 1425

met Ser Ile Lys Asn Glu Glu Glu Asp Gln Thr Leu Thr Ile Leu
1430 1435 1440

Ile Arg Thr Gly Leu Leu val. Ile Ser Gly Leu Phe Pro val Ser
1445 : 1450 1455

Ile Ppro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470 :

GIn Arg Ala Gly val Leu Trp Aspvva1 Pro Ser Pro Pro Pro Met
1475 1480 _ 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg.Ile Lys Gln Lys
1490 1495 1500

Gly Ile Leu Gly Tyr Ser GIn Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 ‘ 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545
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Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 ; 1555 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr 1le Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr Ser Gly Ser Pro ITe Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala Tle Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu ITe Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr GIn Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 ' 1725

Arg Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 . 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His pPhe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe
1775 ' 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro GIn Ser
1790 1795 1800
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Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu ITe Pro Glu Arg Ser
1805 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val pPro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
1850 1855 1860 :

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

Phe val val Thr Thr Asp Ile Ser Glu met Gly Ala Asnh Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu Arg val ITe Leu Ala Gly Pro Met Pro
1910 1915 1920

val Thr His ser ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Ash Pro Lys Asn Glu Asn Asp Gln Tyr ITe Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Giu Ala Lys Met
1955 : 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys val Asp Ala ITe Asp Gly Glu Tyr
1985 1990 ‘ 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly I7e Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 ' 2035 2040

Asn Asn Gln ITe Leu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055
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Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala teu Lys Glu Phe Lys Glu pPhe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr GIn Lys Ala Arg Asp Ala Leu
: 2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys 1Ile ITe Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala GIn Ile
- 2180 2185 2190

Gln Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe pPhe Leu
2195 2200 2205

ITe val Leu Leu ITe Pro Glu Pro Glu Lys Gin Arg Thr Pro Gln
2210 2215 2220

Asp Asn  Gln Leu Thr Tyr val val ITe Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 ‘ 2245 : 2250

Lys Asp Leu Gly Leu Gly ser 1Ile Ala Thr Gln GIn Pro Glu Ser
2255 2260 226%..

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 . 2275 2280 .

Tyr Ala Vval Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

I1e Glu Asn Ser Ser val aAsn val Ser Leu Thr Ala 1Ile Ala Asn
2300 2305 2310 -
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GIn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 , 2340 .. .

Gln val Asn Pro Ile Thr Leu Ile Ala Ala Leu Phe Leu Leu val
2345 - 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly ITe Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 2415

teu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu Ala Leu Thr Leu Ala Thr Gly pPro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr ITle Ala val ser
2450 2455 ' 2460

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 ' 2485 ' 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 . 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 ; 2515 2520 :

Ile GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg
2525 2530 : 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 ' 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565
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val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 ' 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 - 2595

Pro Gly His Glu Glu Pro 1Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 ’ 2605 2610

Leu val Arg Leu Gln Ser Gly val Asp val Phe Phe 1Ile Pro Pro
2615 2620 _ 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly ' Arg Thr Leu Arg val Leu Asnh Leu
2645 2650 2655

val Glu Asnh Trp Leu Asn Asn Ash Thr Gln pPhe Cys 1Ile Lys val
2660 : 2665 2670

Leu Ash Pro Tyr Met Pro Ser Vval Ile Glu Lys Met Glu Ala lLeu
2675 2680 2685

GIn Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

ITe val Ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

Leu Gly ser Gly Thr Arg Asn Ile Gly Ile Glu ser Glu Ile Pro
2750 2755 ‘ 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Giu Lys Ile Lys Gln Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala
2795 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 » 2815 2820
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~Asp val val Pro Met val Thr GIn Met Ala Met Thr Asp Thr Thr
2825 2830 2835

pro Phe Gly 6In GIn Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 : 2845 2850

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 - 2875 , 2880

Met cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 -2895

Ala Leu Gly Ala Ile Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

-Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu . Asp His Trp
2975 2980 2985

Phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 : 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 : 3055 3060

Tyr GIn Asn Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075
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Thr val Met Asp ITle Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
: 3080 3085 3090

Gln val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

GIn Leu Ile Arg GIn Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 - 3115 3120

GIn His Leu Thr 1Ile Thr Glu Glu Ile Ala val Gln Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala 1Ile Ser Gly
3140 ‘ 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln

3170 3175 3180
GIn Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Glin val Pro
3185 3190 3195

Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Arg 1Ile ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala GIn Met Trp Ser Leu Met Tyr Phe

3245 3250 3255
His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 3265 _ 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 o 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn  Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu Asp Lys
3305 ’ 3310 3315

Thr pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 . 3325 3330
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Glu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile Gln Ala Ala Ile Asn GIn val Arg Ser
3350 3355 3360

Leu ITe Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 - 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp Lys Ala
3380 3385 3390

Lys Leu Thr Asn Lys Ala Arg Ser GIn val Gly Leu Ser His Ser
3395 3400 3405

Thr Glu Lys Thr Met Leu Pro val Ser Pro val GIn Gly Arg Lys
3410 3415 3420

Lys Ser Gly His His Lys Cys His Ser Leu Ser Lys Leu Cys Ser
3425 3430 3435

Leu Leu His Leu Arg Arg Cys Lys Lys Ser Gly Arg Pro Gln Thr
3440 3445 3450

Met Glu Ala val Arg Met Ala Trp Thr Ser Gly
3455 3460

<210> 9

<211> 10723

<212> DNA

<213> Artificial Sequence

<220>

<223> Dengue virus serotype 2, Pre-Master

<400> 9

agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa gctcaatgta

gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacg gaaaaaggcg

aaaaacacgc ctttcaatat gctgaaacgc gagagaaacC gcgtgtcgac tgtgcaacag

ctgacaaaga gattctcact tggaatgctg cagggacgag gaccattaaa actgttcatg

gccetggtgg cgttecttcyg tttcctaaca atcccaccaa cagcagggat attgaagaga

tggggaacaa ttaaaaaatc aaaagctatt aatgttttga gagggttcag gaaagagatt

ggaaggatgc tgaacatctt gaataggaga cgcagatctg caggcatgat cattatgctg

attccaacag tgatggcgtt ccatttaacc acacgtaacg gagaaccaca catgatcgtc

agcagacaag agaaagggaa aagtctictyg tttaaaacag aggttggcgt gaacatgtgt

accctcatgg ccatggacct tggtgaattg tgtgaagaca caatcacgta cgagtgtccc

cttctcaggc agaatgagcc agaagacata gactgttggt gcaactctac gtccacgtgg

gtaacttatg ggacgtgtac caccatggga gaacatagaa gagaaaaaag atcagtggca
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60
120
180
240
300
360
420
480
540
600
660
720



ctcgttccac
ggggcetgga
atgatggcag
ttcatcttac
agagactttg
agctgtgtga
gaagccaaac
acaacagaat
aggttcgtct
ggaaagggag
gttgtgcaac
catgcagtcg
tccatcacag
acgggecteg
cacaggcaat
tcaaattgga
gatgttgttg
gaaatccaaa
atggacaagc
gtgaaggaaa
gacggctctc
ggtcgectga
gcagaacctc
ctcaactggt
gcgaagagaa
tttacatcta
agtggggttt
‘aattcacgca
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc

aaaggaatca

20160413
atgtgggaat
aacatgtcca
caatcctgge
tgacagctgt
tggaaggggt
cgacgatggc
agcctgecac
ctecgetgecce
gcaaacéctc
gcattgtgac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga
ggttcctaga
tacagaaaga
ttttaggatc
tgtcatcagg
tacagctcaa
tagcagaaac
catgcaagat
ttacagtcaa
catttggaga
ttaagaaagg
tggccatttt
taggaaaggc
catggactat
gcacctcact
tggtgcagge
gtgggatttt
aatcceccttce
tccgetcagt

acattctatc

tgcaggcagg

478484 185
gggactggag
gagaattgaa
atacaccata
cactccttca
ttcaggagga
aaaaaacaaa
cctaaggaag
aacacaaggg
catggtagac
ctgtgctatg
ggaatacacc
aggaaaacat

gacaggttat

gatggtgttg

cctgccgtta

gacattggtc
ccaagaaggg
aaacttactc
aggaatgtca
acaacatgga
cccttttgag
cccaattgtg
cagctacatc
aagttctatc
aggtgacaca
tctccaccaa
gaaaatcctc
gtctgtgaca
cgatagtggt

catcacagac

‘aaaactagct

aacaagactyg
agaaaatgag

aaaacgatct

Revised Sequence Listing Text File

acacgaactg
acttggatct
ggaacgacac
atgacaatgc
agctgggttg
ccaacattgg
tactgtatag
gaacccagcc
agaggatggg
ttcagatgca
attgtgataa
ggcaaggaaa
ggcactgtca
ctgcagatgg
ccatggttge
actttcaaaa
gccatgcaca
ttcacaggac
tactctatgt
acaatagtta
ataatggatt
acagaaaaag
atcataggag
ggccaaatgt
gcctgggatt
gtctttggag
ataggagtca
ctagtattgg
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa

ctgcggectce
Page 77

aaacatggat
tgagacatcc
atttccaaag
gttgcatagg
acatagtctt
attttgaact
aggcaaagct
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac
caatggagtg
aaaataaagc
ccggagegga
atcceccatge
cagcacttac
atctcaagtg
gcacaggaaa
tcagagtgca
tggaaaaaag
atagcccagt
tagagccggg
ttgagacaac
ttggatcctt
caatctatgg
ttatcacatg
tgggaattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac

agcccactga

gtcatcagaa
aggcttcacc
agccctgatc
aatgtcaaat
agaacatgga
gataaaaaca
aaccaacaca
gcaggacaaa
tggactattt
ggaaggaaaa
aggggaagag
accacagagt
ctctccaaga
ttggctggtg
cacacaaggg
gaagaaacag
aggggccaca
caggctgaga
gtttaaagtt
atatgaaggg
acatgtctta
caacatagaa
acaactgaag
aatgaggoggyg
gggaggagtg
agctgectte
gataggaatg
gacactgtat

caaagaactg

acaatacaag

tgaagaggac
aataacacca
aggagacatc

gctgaagtat

780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgea
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatceg
cgtggcegetg

aaagacctaa

20160413
catggggcaa
gccccgaaac
actatggctt
tattctgega
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggacttrtt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca

tatcatatgg

478484 185
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactccte
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa

taaaggaaag

aggaggctgg

Revised Sequence Listing Text File

ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagdg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgeg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac

aagttagaag
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agtctcataa
atagagcttg
tatggctaaa
Ccataaaaga
atgacacatg
aatcacacac
tcgetggace
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact
agctgaccte
Ccataccaga
aaatggtgag
tcccaaaégc
tgtccgtttc
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcage
ttccttcacce
aaaaagggat
atacaatgtg
catcatgggc

gagaatggaa

ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
Qaagatagag
cctctggégc
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctge

gtacgggatg

cacagctgga
cctggaggaa
ttcttttgtg
tatggtaggc
agcagccttc
caaggaattg
gaccattctt
aaatatggaa
agtgatatta

cccactgttc

caaaggtctc

gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800



gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa

tacatggggg

ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttge

tacgttgtca

20160413
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctcceecggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctggc
ggaagatgac
aaatacagcc
ttattccaga

tagccatcct

478484 185
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggeccecc
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactyg
ccatgctctc
tacagtcacg
cctgggaaty
acactggata
acctgaaaaa

cacagtggtg

aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagccc
cgaaagagaa
cttccggeca
actagagttg
accccageca
acatttacca
gacgaagccc
gtggagatgg
ccatttcctc
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggcgce
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac

gccgcaacca
Page 79

gagccgteca
ctctggactt

tgggtcttta

agactgaaaa

gactgaccat
tagtcagaga
tggcagctga
tcagagetgt
tgaggctget
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
tcacggctag
taatactgga
cccaagacaa

tggcaaacga

"Revised Sequence Listing Text File

aacgaaacct
ttctcctgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttctc
ccaactgacc

gatgggtttc

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840



ctagaaaaaa
aacatcctgg

acatttgtta

acagctatag

aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaagggd
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtﬁa
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa

aagtggaagt

20160413
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttcc
cagctectttt
caaccagaga
gaataacagt
gacaagtaat

ctctgtgtga

cagggaggtt

acttggccgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga

478484 185
tctecggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegec
cttattggta
agctcagaaa
gattgaccta
gctectagtce
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
atéccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca

ggctgttgaa

Revised Sequence Listing Text File

ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgegtga
ttagctaccy
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctecagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaégcacga
aaaaagacac

gccttggggg

gatagtaggt
page 80

caacccagca
cgctgtatgce
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatcte
tgtcaatggc
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgce
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccgtattcac

tttgggaget

acccgagage
cgtggccaca

tgtgtcecta

gccattgtca

caaccccata
gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccccatgtcea
catcccegeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtceccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac

ggttgacaag

6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880



gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtatgce
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcccgaatct
tacgcccaaa
gctatttgct
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg

gaacgccaga
<210>
<211>

<212>
<213>

10

PRT

20160413
tccatcttga
agctagggga
cacgcttett
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggage
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggcc
gacccctecc
tcgctggaag
ctgggaaaga

aaatggaatg

3391

478484 185
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggcec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

Artificial Sequence

Revised Sequence Listing Text File

gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agcceegtec
ctatgcagec
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctecc

atcaacaggt

Page 81

tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggectgttt
acctcaggcet
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggggcccaa
ccccccgaaa
tcagcatcat

tct

gatgggaaaa
atggtacatg
agatcacfgg
gctaggttac
éaccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcget
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca

8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723



20160413 478484 185 Revised Sequence Listing Text File

<220> )
<223> Dengue virus serotype 2, Pre-Master

<400> 10

%et Asn Asn Gln érg Lys Lys Ala Lys Agn Thr Pro Phe Asn Met Leu
1 15

L.Lys Arg Glu Agg Asn Arg val Ser Thr val GIn Gln Leu ghr Lys Arg
2 25 0

phe ser geu Gly Met teu Gin Gly Arg Gly Pro Leu 2§s Leu Phe Met
5 40

Ala ggu val Ala Phe Leu égg Phe Leu Thr Ile ggo Pro Thr Ala Gly

Ile Leu Lys Arg Trp Gly Thr ITe Lys Lys Ser Lys Ala Ile Ash val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 _ 105 110

Met Ala phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met ITe val
115 120 125

ser Arg GIn Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu val Gly
130 135 140

val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160

Asp Thr Ile Thr Tyr Glu Cys Pro Leu Leu Arg Gln Asn Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser val Ala
195 200 . 205

Leu val Pro His val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 | 215 220

Met Ser Ser Glu Gly Ala Trp Lys His val Gln Arg Ile Glu Thr Trp
225 230 235 240

ITe Leu Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leu Ala Tyr
245 250 255

Page 82



20160413 478484 185 Revised Sequence Listing Text File

Thr Tle Gly Thr Thr His Phe Gln Arg Ala Leu Ile Phe ITe Leu Leu
260 265 270

Thr ATa val Thr pPro Ser Met Thr Met Arg Cys ITe Gly Met Ser Asn
275 280 285

Arg Asp Phe val Glu Gly val ser Gly Gly Ser Trp val Asp Ile val
290 295 300

Leu Glu His Gly Ser Ccys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Ile Lys Thr Glu Ala Lys Gln Pro Ala Thr Leu
325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Glu Ser
340 345 350

Arg Cys Pro Thr GIn Gly Glu Pro Ser Leu Asn Glu Glu Gln Asp Lys
355 360 365

Arg Phe val Cys Lys His Ser Met val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly Ile val Thr Cys Ala Met Phe Arg
385 390 395 400

Cys Lys Lys Asn Met Glu Gly Lys val val Gln Pro Glu Asn Leu Glu
405 410 415

Tyr Thr Ile val Ile Thr Pro His Ser Gly Glu Glu His Ala val Gly
420 425 430

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Ile Thr Pro GlIn Ser
435 440 445

ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr val Thr Met Glu
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Gln
465 470 475 480

Met Glu Asn Lys Ala Trp Leu val His Arg Gin Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr Gln Gly Ser Asn Trp Ile
500 505 510

GIn Lys Glu Thr Leu val Thr Phe Lys Asn Pro His Ala Lys Lys GlIn
515 520 525
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Asp val val val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile GIn Met Ser Ser Gly Asn Leu Leu Phe Thr
545 550 555 560

GTy His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu Gln Leu Lys Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys val val Lys Glu 1le
580 585 590

Ala Glu Thr Gln His Gly Thr 1le val Ile Arg val Gln Tyr Glu Gly
595 600 605

Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys
610 - 615 620

Arg His val Leu Gly Arg Leu Ile Thr val Asn Pro ITe val Thr Glu
625 630 635 640

Lys Asp Ser Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile Ile Ile Gly val Glu Pro Gly Gln Leu Lys Leu Asn Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Gln Met Phe Glu Thr Thr Met Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly ser
690 - 695 700

Leu Gly Gly val Phe Thr ser Ile Gly Lys Ala Leu His Gln val phe
705 710 715 720

Gly Ala Ile Tyr Gly Ala Ala pPhe Ser Gly val Ser Trp Thr Met Lys
725 730 735

" Ile Leu Ile Gly val Ile Ile Thr Trp Ile Gly Met Asn Ser Arg Ser
740 745 750

Thr Ser Leu Ser val Thr Leu val Leu val Gly ITe val Thr Leu Tyr
755 760 765

Leu Gly val Met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 800
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His Thr Trp Thr Glu GIn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala ITe Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys GIn Ile Thr Pro
835 840 845

Glu Leu Ash His ITe Leu Ser Glu Asn Glu val Lys Leu Thr 1le Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895 .

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu ITe Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Ash Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala ser Phe
980 985 990

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Ash Leu Ala
1010 1015

Gly Pro Vval Ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr G1y Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065
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Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu val Asn Ser Leu Val Thr Ala Gly
1115 1120 1125

His Gly GIn val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg vVal Gly Thr Lys His
1145 1150 1155

Ala Ile Leu Leu val Ala val Ser Phe val Thr Leu Ile Thr Gly
1160 ' 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 : 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 ’ 1195 1200

teu Leu Ala Ala phe Lys val Arg Pro Thr pPhe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly I1e val Leu Leu Ser GIn Ser Thr ITe Pro GTu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu‘G1y Met Met val Leu Lys Met
1250 1255 1260

“val Arg Asn Met Glu Lys Tyr GIin Leu Ala val Thr 1Ile Met Ala
1265 1270 ©1275

ITe Leu Cys val pPro Asn Ala val ITe Leu Gln Asn Ala Trp Lys
1280 1285 1290

val Ser Cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser Gln Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320
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Thr I7e Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330

"Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

. Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile Ser
1400 1405 1410

Gly ser Ser Pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser Ile Lys Asn Glu Glu Glu Glu Gln Thr Leu Thr Ile Leu
1430 1435 1440

Ile Arg Thr Gly Leu.Leu val 1Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

Ile pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

Gln Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly Ile Leu Gly Tyr ser GIn Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
1565 1570 1575 )
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Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Lteu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala 11e Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr teu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala G1u‘ Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr GIn Thr pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu Ile val Asp teu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly 1le Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 : 1800

Ash Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 ' 1815

Trp Asn  Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830
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val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp 1Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875 ‘

phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu Arg Vval Ile Leu Ala Gly Pro Met Pro
1910 1915 1920

val Thr His Ser Ser Ala Ala GIn Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp GIn Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
© 1955 1960 1965

Leu Leu Asp Asn ITe Asn Thr Pro Glu Gly Ile ITe Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys Vval Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly 1le Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Ash Asn GIn Ile Leu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Page 89



20160413 478484 185 Revised Sequence Listing Text File

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr GIn Lys Ala Ar

g Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

teu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly 1Ile Phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys 1Ile ITe Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala Gln Ile
2180 2185 2190

Gln Pro His Trp Ile Ala Ala Ser Ile Ile teu Glu Phe Phe Leu
2195 2200 2205

ITe val Leu Leu Ile Pro Glu Pro Glu Lys GIn Arg Thr Pro Gln
2210 2215 2220

Asp Asn  GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly Ser 1Ile Ala Thr GIn Gln Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

Ile Glu Asn Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340
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Gin val Asn Pro 11é Thr Leu Thr Ala Ala Leu Phe Leu Leu Vval
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu Gin Ala Lys Ala Thr
2360 2365 2370

Arg Giu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 ' 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly Gln val Met " Leu Leu val
2405 2410 2415

Leu cys val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser
2450 2455 2460

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 © 2475

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

1le GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp pPhe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly teu Thr Lys Gly Gly
2585 2590 2595
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Pro GI His Glu Glu Pro Ile Pro Met Ser Thr g%zo Gly Trp Asn

Leu val Arg Leu Gln Ser Gly Vval Asp val Phe Phe 1Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp ITe Gly Glu Ser Ser Pro
2630 2635 2640 ,

Asn pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn Thr GIn Phe Cys Ile Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu
2675 2680 2685

Gln Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

I1e val Ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

teu Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Ash Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys Gln Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2790

~Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys GIn Thr Gly Ser Ala
2795 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 , 2815 2820

Asp val val pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly Gln Gin Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 ‘ 2845 2850
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Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala val pPhe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 - 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr .Cys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp-Leu Gly Ala Arg
2960 ’ 2965 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

pPhe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 : 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 . 3060

Tyr Gln Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly

3065 3070 3075
Thr val Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
3080 3085 3090

Gln val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105
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Gln Leu Ile Arg Gln Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GIn His teu Thr-Ile Thr Glu Glu IT7e Ala val GIln Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile ser Gly
- 3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

‘Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile GIn
3170 3175 3180

GIn Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 _ 3190 3195

Phe Cys Ser His His Phe His Glu Leu ITe Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg

3215 3220 3225
Ala Arg 1Ile ser GIn Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe

3245 3250 3255
His Arg Arg Aép Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn Arg val Trp-Ile Gln Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315

Thr pro val Glu Ser Trp Glu Glu ITe Pro Tyr Leu Gly Lys Arg
3320 3325 3330 :

Glu Asp Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 ‘ 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala Ala Ile Asn GIn val Arg Ser
3350 . 3355 3360
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Gly Asn Glu Glu Tyr
3370

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 - - 3390

<210>
<211>
<212>
<213>

<220>
<223>

i1

DNA

<400> 11
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
gcecctggtgg
tggggaacaa
ggaaggatgc
attccaacag
agcagacaag
accctcatgg
cttctcagge
gtaacttatg
ctcgttccac
ggggcctgga
atgatggcag
ttcatcttac
agagactttg
agctgtgtga
gaagccaaac
acaacagaat
aggttcgtct
ggaaagggag
gttgtgcaac
catgcagtcg

tccatcacag

10723

ctacgtggac
ttttttaatt
ctttcaatat
gattcteact
cgttectteg

ttaaaaaatc

tgaacatctt

tgatggcgtt
agaaagggaa
ccatggacct
agaatgagcc
ggacgtgtac
atgtgggaat
aacatgtcca
caatcctggce
tgacagctgt
tggaaggggt
cgacgatggc
agcctgecac
ctcgctgecec
gcaaacactc
gcattgtgac
cagaaaactt
gaaatgacac

aagcagaatt

Artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctyg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
aagtcttctg
tggtgaattg
agaagacata
caccatggga
gggactggag
gagaattgaa
atacaccata
cactccttca
ttcaggagga
aaaaaacaaa
cctaaggaag
aacacaaggg
catggtagac
ctgtgctatg
ggaatacacc
aggaaaacat

gacaggttat

Dengue virus serotype 2, MVS

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acacgtaacg
tttaaaacag
tgtgaagaca
gactgttggt
gaacatagaa
acacgaactg
acttggatct
ggaacgacac
atgacaatgc
agctgggtty
ccaacattgg
tactgtatag
gaacccagcec
agaggatggg
ttcagatgca
attgtgataa
ggcaaggaaa

ggcactgtca
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agggagctaa
ataaccaacg
gcgtgtcgac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagaaccaca
aggttggcgt
caatcacgta
gcaactctac
gagaaaaaag
aaacatggat
tgagacatcc
atttccaaag
gttgcatagg

acatagtctt

attttgaact

aggcaaagct
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac

caatggagtg

Thr Asp Tyr Met Pro Ser Met Lys
3375

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgatcgtc
gaacatgtgt
cgagtgtccc
gtccacgtgg
atcagtggca
gtcatcagaa
aggcttcacc
agccctgatc
aatgtcaaat
agaacatgga
gétaaaaaca
aaccaacaca
gcaggacaaa
tggactattt
ggaaggaaaa
aggggaagag
accacagagt

ctctccaaga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



T

acgggcectcg
cacaggcaat
tcaaattgga
gatgttgttg
gaaatccaaa
atggacaagc
gtgaaggaaa
gacggctctc
ggtcgectga
gcagaacctc
ctcaactggt
gcgaagagaa
tttacatcta
agtggggtrtt
aattcacgca
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgccg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgea
gaaatcagac

catgggcagg

20160413
acttcaatga
ggttcctaga
‘tacagaaaga
ttttaggatc
tgtcatcagg
tacagctcaa
tagcagaaac
catgcaagat
ttacagtcaa
catttggaga
ttaagaaagyg
tggccatttt
taggaaaggc
catggactat
gcacctcact
tggtgcaggc
gtgggatttt
aatccccttc
tccgetcagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttcty
ctttgagaac
cattaccacc
cattgaagga

tcgacaactt

478484 185
gatggtgttg
cctgecgtta
gacattggtc
ccaagaaggy
aaacttactc
aggaatgtca
acaacatgga
cccttttgag
cccaattgty
cagctacatce
aagttctatc
aggtgacaca
tctccaccaa
gaaaatcctc
gtctgtgaca
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaéactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgec
gctaagatac
gaaagaagag

ttcactagga

Revised Sequence Listing Text File

ctgcagatgg
ccatggttge
actttcaaaa
gccatgcaca
ttcacaggac
tactctatgt
acaatagtta
ataatggatt
acagaaaaag
atcataggag
ggccaaatgt
gcctgggatt
gtctttggag
ataggagtca
ctagtattgg
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectc
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca

gtcttgggaa
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aaaataaagc
ccggagcgga
atccccatge
cagcacttac
atctcaagtg
gcacaggaaa
tcagagtgca
tggaaaaaag
atagcccagt
tagagccggg
ttgagacaac
ttggatcett
caatctatgg
ttatcacatg
tgggaattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggacc
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt

tggcattgtt

ttggctggtg
cacacaaggg
gaagaaacag
aggggccaca
éaggctgaga
gtttaaagtt
atatgaaggg
acatgtctta
caacatagaa

acaactgaag

aatgaggggd
gggaggagtg
agctgectte
gataggaatg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctctggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctge
gtacgggatg
cacagctgga

cctggaggaa

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340 .
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540



atgcttagga
acattgatca
gccactafga
- aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatcg
cgtggcgetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca

gatgaagaaa

20160413
cccgagtagg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctceeecggg

gagaaatccc

478484 185
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggccecc
aagataccag
gtgtcatgec
gattatcatg
ctcaactcga
aagcagagac

tgaacgctcg

Revised Sequence Listing Text File

gcaatactac tagttgcagt ttcttttgtg

gacctgggaa
gtgacttatc:
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgeg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagccc
cgaaagagaa
cttccggceca
actagagttg
accccagcca
acatttacca
gacgaagccc
gtggagatgg
ccatttectce

tggaattccg
Page 97

gagtgatggt
ttgccctact
agctgacctc
ccataccaga
aaatggtgag
tcccaaacgce
tgtccgttte
cattgacgat
gcaagaaaad
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcagce
ttccttecacce
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgteca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc

gacatgaatg

tatggtaggc
agcagccttce
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggeca
tctcctaaaa
gtgctacgty
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacceceatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcctgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagceaagt
tgggattttt
accaatcata

ggtcacggat

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620 -

- 4680

4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580



tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa

tacatggggg

ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt

acaagaaggg

20160413
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctggce
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttcce
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggcegg

gaactggcaa

478484 185
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctcte
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgca
gagacatagc
cacagtgtta
ccttectegece
cttattggta
agctcagaaa
gattgaccta
gctcctagtce
ggctttaacc
ttggaacact
agctggactt

cataggagag

Revised Sequence Listing Text File

agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttygg
tttgatggag
daagaagggg
ccactggcege
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgcgtga
ttagctaccg
accattgcgg
ctcttttcta

acgcttggag
Page 98

caggaaatga

ggaagacctt

caactgacat

gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
tcacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatctce
tgtcaatggc
ttatgaagaa

agaaatggaa

tatagcagct

tgattctgag

‘ttcagaaatg

accagtcata

ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctecta
gttttttctc
ccaactgacc
gatgggtttc
acccgagagc
cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac

aagccgattg

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620



aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtgge
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca

ttaacagctc

20160413
gaaaaagtga
caaaagaagg
-aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga

taaatgacat

478484 185
attccagatc
cattaaaaga
gttcgttgag
aggaggctygg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggcec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt

Revised Sequence Listing Text File

tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctcagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttggggg
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag

aggaaagaca
pPage 99

gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat.
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccgtattcac
tttgggaget
tgtacaacat
gcagagccat
tcttaaatga
ggétgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt

tacaacaatg

ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccccatgtca
catcccgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtccccatg
ttttaaagag
gaaaataaca

caccagagaa

tgatgagaac

ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg

gagaagagac

tatggaagcc

cctaacaatc
gttatcaaga
cgcaagceget

ggaaccttca

7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880

‘8940

9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660



20160413 478484 185 Revised Sequence Listing Text File
agaggatgga atgattggac acaagtgccc ttctgttcac accatttcca tgagttaatc 9720
atgaaagacg gtcgcgtact cgttgttcca tgtagaaacc aagatgaact gattggcaga 9780
gcccgaatct cccaaggagc agggtggtct ttgcgggaga cggectgttt ggggaagtct 9840
tacgcccaaa tgtggagcett gatgtacttc cacagacgcg acctcaggct ggcggcaaat 9900
gctatttget cggcagtacc atcacattgg gttccaacaa gtcgaacaac Ctggtccata 9960
catgctaaac atgaatggat gacaacggaa gacatgctga cagtctggaa cagggtgtgg 10020
attcaagaaa-acccatggat ggaagacaaa actccagtgg aatcatggga ggaaatccca 10080
tacttgggga aaagagaaga ccaatggtgc ggctcattga ttgggttaac aagcagggcc 10140
acctgggcaa agaacatcca agcagcaata aatcaagtta gatcccttat aggcaatgaa 10200
gaatacacag attacatgcc atccatgaaa agattcagaa gagaagagga agaagcagga 10260
gttctgtggt agaaagcaaa actaacatga aacaaggcta gaagtcaggt cggattaagc 10320
catagtacgg aaaaaactat gctacctgtg agccccgtcc aaggacgtta aaagaagtca 10380
ggccatcata aatgccatag cttgagtaaa ctatgcagcc tgtagctcca cctgagaagyg 10440
tgtaaaaaat ccgggaggcc acaaaccatg gaagctgtac gcatggegta gtggactage 10500
ggttagagga gacccctccce ttacaaatcg cagcaacaat gggggcccaa ggcgagatga 10560
agctgtagtc tcgctggaag gactagaggt tagaggagac ccccccgaaa caaaaaacag 10620
catattgacg ctgggaaaga ccagagatcc tgctgtctcc tcagcatcat tccaggcaca 10680
gaacgccaga aaatggaatg gtgctgttga atcaacaggt tct 10723
<210> 12
<211> 3391
<212> PRT i
<213> Artificial Sequence
<220>
<223> Dengue virus serotype 2, MVS
<400> 12
Met Asn Ash Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 5 ‘ 10 15
Lys Arg Glu Arg Asn Arg val Ser Thr val GIn GIn Leu Thr‘Lys Arg
20 25 30
Phe Ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45
Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 ' 55 60
Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80
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Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 : 105 110

Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met Ile val
115 120 125

Ser Arg GIn Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu val Gly
130 135 140

val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160

Asp Thr ITe Thr Tyr Glu Cys Pro Leu Leu Arg Gln Asn Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Ash Ser Thr Ser Thr Trp val Thr Tyr Gly
180 - 185 190

Thr Cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu val Pro<His val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His val GIn Arg Ile Glu Thr Trp
225 230 , 235 240

ITe Leu Arg His Pro Gly Phe Thr Met Met Ala Ala ITe Leu Ala Tyr
245 250 255

Thr ITe Gly Thr Thr His Phe GIn Arg Ala Leu Ile Phe Ile Leu Leu
260 265 270

Thr Ala val Thr pro Ser Met Thr Met Arg Cys Ile Gly Met Ser Asn
275 280 ' 285 v

Arg Asp Phe val Glu Gly val ser Gly Gly Ser Trp val Asp Ile val
290 295 300

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu ITe Lys Thr Glu Ala Lys Glin Pro Ala Thr Leu
325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Glu ser
340 345 350
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Arg Cys gro Thr GIn Gly Glu ;gg Ser Leu Asn Glu g%g Gln Asp Lys
55

Arg Phe val Cys Lys His Ser Met val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu pPhe Gly Lys Gly Gly ITe val Thr Cys Ala Met Phe Arg
385 390 395 400

Cys Lys Lys Asn Met Glu Gly Lys val val GIn Pro Glu Asn Leu Glu
405 410 415

Tyr Thr Ile val Ile Thr Pro His Ser Gly Glu Glu His Ala val Gly
420 425 430

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Ile Thr Pro GIn Ser
, 435 440 445

ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr val Thr Met Glu
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Gln
465 470 475 480

Met Glu Asn Lys Ala Trp Leu val His Arg Gln Trp Phe Leu Asp Leu
485 ‘ 490 495

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr Gln Gly Ser Asn Trp Ile
500 505 510

G1ln Lys Glu Thr Leu val Thr Phe Lys Asn Pro His Ala Lys Lys Gln
515 ~ 520 525

Asp val val val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile Gln Met Ser Ser Gly Asn Leu Leu Phe Thr
545 : 550 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu GlIn Leu Lys Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys val val Lys Glu Ile
580 585 590

Ala Glu Thr GTn His Gly Thr Ile val Ile Arg val Gln Tyr Glu Gly
595 ‘ 600 605

Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys
610 615 620 _
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Arg His val Leu Gly Arg Leu Ile Thr val Asn Pro Ile val Thr Glu
625 630 635 640

Lys Asp Ser Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile 17e Ile Gly val Glu Pro Gly Gln Leu Lys Leu Asn Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly GIn Met Phe Glu Thr Thr Met Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly ser
690 695 700

Leu Gly Gly val Phe Thr ser Ile Gly Lys Ala Leu His GIn val Phe
705 710 715 720

Gly Ala Ile Tyr Gly Ala Ala Phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

Ile Leu ITe Gly val Ile Ile Thr Trp Ile Gly Met Asn Ser Arg Ser
740 745 750

Thr ser Leu Ser val Thr Leu val Leu val Gly Ile val Thr Leu Tyr
755 760 - 765 :

. Leu Gly val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe ITe Thr Asp Asn val
785 : 790 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 - 825 _ 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Asn His ITe Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 : 855 860

Thr Gly Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg
865 © 870 875 880

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895
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Lys Met Leu Ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val pPhe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 - 970 975

ITle Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

ITe GTu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro val Ser GIn His Asn Tyr Arg Pro Gly Tyr' His Thr Gln
1025 : 1030 1035 :

ITe Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 , 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly Glin val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 ' 1135 1140

teu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155
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Ala Ile Leu Leu val Ala val Ser pPhe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 1195 1200

teu Leu Ala Ala Phe Lys val Arg Pro Thr phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly ITe val Leu Leu Ser Gln Ser Thr ITe Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met

1250 1255 1260
val Arg Asn Met Glu Lys Tyr Glin Leu Ala val Thr 1Ile Met Ala
1265 1270 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu Gln Asn Ala Trp Lys
1280 1285 1290

val ser Cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 : 1305

teu Thr Ser Ser Gin GIn Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr I1e Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 ‘ 1350

Met Ala Vval Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Ile pPro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val <Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 ' 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile Ser
1400 1405 1410
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Gly ser Ser Pro Ile Leu Ser 1Ile Thr 1le Ser G1u Asp Gly ser
1415 1420 142

Met Ser Ile Lys Asn Glu Glu Glu Glu GIn Thr Leu Thr Ile Leu
1430 1435 1440 -

ITe Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

ITe Ppro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

Gln Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 , 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys
1490 1495 1500

Gly ITe Leu Gly Tyr Ser Gin Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leﬁ ITe ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Giu Glu val Gln val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val Gln Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 - ‘ 1605

Thr ser Gly Ser Pro Ile 1le Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg ser Gly Ala Tyr val Ser
1625 1630 1635

Ala I1e Ala Gln Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 ' 1645 1650

Glu Asp Asp ITe Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665
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His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala ITe val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro I1e Arg Tyr Gln Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu 1Ile val Asp Leu Met Cys His Ala Thr pPhe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 . 1825 1830

val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val ITe Gln Leu Ser Arg Lys
.~ 1850 1855 ‘ 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

Phe val val Thr Thr Asp ITe Ser Glu Met Gly Ala Asn pPhe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 : 1900 1905

Lteu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1910 1915 1920
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val Thr His Ser Ser Ala Ala Gln Arg Arg Gly Arg ITe Gly Arg
1925 1930 193

Asn Pro Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 ' 1945- 1950. . .

Lteu-Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 - 1975 1980

Phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Giu Ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn Gln Ile Leu Glu Glu Asn val Glu val Glu 1Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu pPhe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr GIn Lys Ala Arg Asp Ala Leu
2105 2110 . 2115

Asp Asn  Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu‘
2135 2140 2145

teu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly 1Ile Phe Leu
2150 ‘ 2155 2160

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys met Thr Leu Gly Met
2165 2170 2175
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Cys Cys 1Ile Ile Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala GIn Ile
2180 2185 2190

GIn Pro His Trp Ile Ala Ala Ser Ile ITe Leu Glu Phe Phe Leu
2195 2200 . 2205

Ile val Leu Leu Ile Pro Glu Pro Glu Lys GIn Arg Thr -Pro Gln
2210 2215 2220

Asp Asn GlIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly Ser 1Ile Ala Thr GIn Gln Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

Ile Glu Asn Ser Ser val Asn Vval Ser.Leu Thr Ala Ile Ala Asn
2300 2305 2310

GIn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro teu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

GIn val Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 : 2365 _ 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Ash Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly Gln val Met Leu Leu val
2405 : 2410 2415

Leu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430
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Cys Glu Ala Leu Thr teu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser
2450 2455 2460

Met Ala Asn Ile phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly teu
2465 2470 2475

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn 1Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505 ‘

Asn Ala Leu Gly Lys Ser Glu Phe Gln Ile Tyr Lys Lys Ser Gly
2510 : 2515 2520

Ile GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala Vval ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 ' 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 ' 2610

teu val Arg Leu GIn Ser Gly val Asp val Phe Phe 1ITe Pro Pro
2615 2620 - ‘ 2625

Glu LyS Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn Thr GIn Phe Cys Ile Lys val
2660 ' 2665 2670

Leu Asn Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu
2675 2680 2685
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GIn Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705, 2710 2715

Ile val sSer Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Prd Asp val Asp
2735 2740 2745 :

Leu Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 . 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys GIn Thr Gly Ser Ala
2795 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val pro Met val Thr GIn Met Ala Met Thr Asp Thr Thr
2825 2830 : 2835

pro Phe Gly GIn GIn Arg val Phe Lys Glu Lys val Asb Thr Arg
2840 2845 2850

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 : 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 o 2880

Met Cys Thr ArgyG1u Glu Phe Thr Arg Lys val Arg Ser Ash Ala
2885 2890 2895

Ala Leu Gly Ala val Phe Thr Asp Glu Ash Lys Trp Lys Ser Ala
2900 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu Vval Asp Lys
2915 ‘ 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940
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Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr GIn Asn Lys val val Arg val Gin Arg Pro Thr Pro Arg Gly
3065 ~ 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp GlIn Arg Gly Ser Gly
3080 3085 3090

GIn val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

GIn Leu 1Ile Arg Gln Met Glu Gly Glu Gly val Phe Lys ser Ile
3110 3115 3120

GIn His Leu Thr Ile Thr Glu Glu Ile Ala val Gln Asn Trp Leu
3125 3130 _ 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala 1Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 : 3175 3180

GIn Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3190 3195
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Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn Gln Asp Glu Leu 1Ile Gly Arg
3215 3220 3225

Ala Arg 1Ile Ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn Arg val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala Ala Ile Asn Gin val Arg Ser
3350 3355 3360

Leu ITe Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 : 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 . 3390

<210> 13

<211> 10723

<212> DNA

<213> Artificial Sequence

<220>
<223> Dengue virus serotype 2, WVS

<220> :

<221> misc_feature

<222> (6481)..(6481)

<223> n is either cytosine or guanine

<220>
<221> misc_Feature
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<222>
<223>

<400> 13
agttgttagt

gttctaacag

aaaaacacgc
ctgacaaaga
gceetggtgg
tggggaacaa
ggaaggatgc
attccaacag
agcagacaag
accctcatgg
cttctcagge
gtaacttatg
ctcgttccac
ggggcctgga
atgatggcag
ttcatcttac
agagactttg
agctgtgtga
gaagccaaac
acaacagaat
aggttcgtct
ggaaagggag
gttgtgcaac
catgcagtcg
tccatcacag
acgggccteg
cacaggcaat
tcaaattgga
gatgttgttg
gaaatccaaa
atggacaagc

gtgaaggaaa

20160413 478484 185 Revised Sequence Listing Text File
(7156)..(7156)
n is either cytosine or thymine

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcctteg
ttaaaaaatc
tgaacatctt
tgatggcgtt
agaaagggaa
ccatggacct
agaatgagcc
ggacgtgtac
atgtgggaat
aacatgtcca
caatcctggce
tgacagctgt
tggaaggggt
cgatgatggc
agcctgcecac
ctcgetgecc
gcaaacactc
gcattgtgac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga
ggttcctaga
tacagaaaga
ttttaggatc
tgtcatcagg
tacagctcaa

tagcagaaac

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
aagtcttctg
tggtgaattg
agaagacata
caccatggga
gggactggag
gagaattgaa
atacaccata
cactccttca
ttcaggagga
aaaaaacaaa
cctaaggaag
aacacaaggg
catggtagac
ctgtgctatg
ggaatacacc
aggaaaacat
gacaggttat
gatggtgttg
cctgecgtta
gacattggtc
ccaagaaggy
aaacttactc
aggaatgtca

acaacatgga

agattctttg
tctetgatga
gagagaaacc
cagggacgad
atcccaccaa
aatgttttga
cgcagatctg
acacgtaacg
tttaaaacag
tgtgaagaca
gactgttggt
gaacatagaa
acacgaactg
acttggatct
ggaacgacac
atgacaatgc
agctgggttg
ccaacattgg
tactgtatag
gaacccagcc
agaggatggd
ttcagatgca
attgtgataa
ggéaaggaaa
ggcactgtca
ctgcagatgg.
ccatggttge
actttcaaaa
gccatgcaca
ttcacaggac
tactctatgt

acaatagtta

agggagctaa
ataaccaacg
gcgtgtcgac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagaaccaca
aggttggcgt
caatcacgta
gcaactctac
gagaaaaaag
aaacatggat

tgagacatcc

atttccaaag

gttgcatagg
acatagtctt
attttgaact
aggcaaagct
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac
caatggagtg
aaaataaagc
ccggagcgga
atccccatge
cagcacttac
atctcaagtg
gtacaggaaa

tcagagtgca
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gctcaatgta

gaaaaaggcg

‘tgtgcaacag

actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgatcgtc
gaacatgtgt
cgagtgtccc
gtccacgtgg
atcagtggca
gtcatcagaa
aggcttcacc
agccctgatc
aatgtcaaat
agaacatgga
gataaaaaca
aaccaacaca
gcaggacaaa
tggactattt
ggaaggaaaa
aggggaagag
accacagagt
ctctccaaga
ttggctggtyg
cacacaaggg
gaagaaacag
aggggccaca
caggctgaga
gtttaaagtt

atatgaaggg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



gacggctctc
ggtcgcctga
gcagaacctc
ctcaactggt
gcgaagagaa
tttacatcta
agtggggttt
aattcacgca
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
~ aaagtcagac
atgatgacta
gagttgactg

aagtatcaat

20160413
catgcaagat

ttacagtcaa
catttggaga
ttaagaaagg
tggccatttt
taggaaaggc
catggactat
gcacctcact
tggtgcaggc
gtgggatttt
aatccecttce
tccgetcagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagyg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttagc
tggcagtgac

478484 185
cccttttgag

cccaattgtg
cagctacatc
aagttctatc
aggtgacaca
tctccaccaa
gaaaatcctc
gtctgtgaca
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg

tatcatggct

Revised Sequence Listing Text File

ataatggatt
acagaaaaag
atcataggag
Qgccaaatgt
gcctgggatt
gtctttggag
ataggagtca
ctagtattgg
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggecte
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagcea
atggtcctca

atcttgtgcg

tggaaaaaag
atagcccagt
tagagccgag
ttgagacaac
ttggatcctt
caatctatgg
ttatcacatg
tgggaattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggacc
catggcatct
tgactgagga
tcataacaga
atgggtgcetg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact
agctgacctc
ccataccaga
aaatggtgag

tcccaaacgce
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acatgtctta
caacatagaa

acaactgaag

aatgaggggg
gggaggagtg
agctgecttce
gataggaatg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctctggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctgce
gtacgggatg
cacagctgga
cctggaggaa
ttettttgty
tatggtaggc
agcagccttc
caaggaattg
gaccattctt
aaatatggaa

agtgatatta

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960



caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagateg
cgtggcgetg
aaagacctaa
gaagtccagg
| ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
~ gcecttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg

gcagcacaaa

tacatggggg

20160413
ggaaagtgag

cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctceccecggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag

aacctctgga

478484 185
ttgcacaata

aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctag
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggecccc
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga

aaatgatgaa

Revised Sequence Listing Text File

ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagccc
cgaaagagaa
cttcecggeca
actagagttg
accccageca
acatttacca
gacgaagccc
gtggagatgg
ccatttectc
tggaattccg
agtataaaag
caactcagta
ttegtggtta
gaccccagac
gcaggaccta
aatccaaaaa

gactgtgcac

tgtccgtttc
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcage
ttecettcacc
aaaaagggat
atacaatgtg
catcatgggce
gagaatggaa
gagccgtecca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatgék
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga

actggaaaga
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cccactgttc
caaaggtctc
gagctggcca
tctectaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcctgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcatd
ccactctagt
ccagtacata

agctaaaatg

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000



ctcctagata
gaaaaggtgg
gtagacttaa
-~ ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
ncaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttge
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
- gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg

20160413
acatcaacac

atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
catttctggc
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttec
cagctntttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggccgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt

acacattatt

478484 185
gccagaagga

tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctc
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tcteggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegec
cttattggta
agctcagaaa
gattgaccta
gctcctagtce
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctag
aaaaggagga
gcgtcttcaa

gtgtgacata

Revised Sequence Listing Text File

atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggcege
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagegg
gatccaatac
ctctgcgtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagtty
ggggagtcat

gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
tcacggectag
taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt

ggcccatcte

tgtcaatggc

ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttectt

caccaaatcc
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accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacce
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttctc
ccaactgacc
gatgggtttc
acccgagagce
cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgcga
agggaaagta
aaagaatgta
ccccatgtca
catcccgeca

cacagtggaa

6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040



gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggacé
gcagagtggc
gaattcacaa
‘aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgce
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcccgaatct
tacgcccaaa
gctatttgct
catgctaaac

attcaagaaa

~20160413
cactcagagt

aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
éaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttett
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgctgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggagce
tgtggagctt
cggcagtacc
atgaatggat

acccatggat
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ccttaactta

cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa

ggaagacaaa

Revised Sequence Listing Text File

gtagaaaatt
ccctcagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttgggyg
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtcfttaaaa
gcaagagtgg

aaacctttag

‘aggaaagaca

ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga

actccagtgg

ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccgtattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggectgttt
acctcaggct
gtcgaacaac
cagtctggaa

aatcatggga
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caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tgyatcagca
cgtccccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggftac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgcet
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg

ggaaatccca

8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080
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tacttgggga aaagagaaga ccaatggtgc ggctcattga ttgggttaac aagcagggcc 10140
acctgggcaa agaacatcca agcagcaata aatcaagtta gatcccttat aggcaatgaa 10200
gaatacacag attacatgcc atccatgaaa agattcagaa gagaagagga agaagcagga 10260
gttctgtggt agaaagcaaa actaacatga aacaaggcta gaagtcaggt cggattaagc 10320
catagtacgg aaaaaactat gctacctgtg agccccgtcc aaggacgtta aaagaagtca 10380
ggccatcata aatgccatag cttgagtaaa ttatgcagcc tgtagctcca cctgagaagdgg 10440
tgtaaaaaat ccgggaggcec acaaaccatg gaagctgtac gecatggcgta gtggactagc 10500
- ggttagagga gacccctcce ttacaaatcg cagcaacaat gggggcccaa ggcgagatga 10560
agctgtagtc tcgctggaag gactagaggt tagaggagac ccccccgaaa caaaaaacag 10620
catattgacg ctgggaaaga ccagagatcc tgctgtctcc tcagcatcat tccaggcaca 10680
gaacgccaga aaatggaatg gtgctgttga atcaacaggt tct 10723
<210> 14
<211> 3391
<212> PRT
<213> Artificial Sequence
<220>
<223> Dengue virus serotype 2, WVS
<220>
<221> misc_feature
<222> (2129)..(2129) .
© <223> Xaa is either alanine or proline
<220>
<221> misc_feature
<222> (2354)..(2354) .
<223> Xaa is either Teucine or phenylalanine
<400> 14
Met Asn Asn GlIn Arg Lys Lys Ala Lys Ash Thr Pro Phe Asn Met Leu
1 5 10 15
Lys Arg Glu Arg Asn Arg val ser Thr val Gln Gln Leu Thr Lys Arg
20 - 25 30
Phe ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45
Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 60
Ile teu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80
Leu Arg Gly Phe ggg Lys Glu I7e Gly ggg Met Leu Asn Ile ggu Asn
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Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 ] 110

Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met 1le val
115 126 - . 125

Ser Arg GlIn Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu val Gly
130 135 140 :

val Asn Met Cys Thr Leu Met Ala Met Asp Leu G1y Glu Leu Cys Glu
145 150 _ 155 160

Asp Thr Ile Thr Tyr Glu Cys Pro Leu Leu Arg GIn Asn Glu Pro Glu
165 : 170 175

Asp Ile Asp Cys Trp Cys Asnh Ser Thr Ser Thr Trp val Thr Tyr Gly
180. 185 190

Thr Cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu val pro His val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His val GlIn Arg Ile Glu Thr Trp
225 230 . 235 240

Ile Leu Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leu Ala Tyr
245 250 255

Thr 1le Gly Thr Thr His Phe GIn Arg Ala Leu ITe Phe Ile Leu Leu
260 265 270

Thr Ala val Thr Pro Ser Met Thr Met Arg Cys Ile Gly Met Ser Asn
275 280 285

Arg Asp Phe val Glu Gly val ser Gly Gly Ser Trp val Asp Ile val
290 295 ‘ , 300

teu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Ile Lys Thr Glu Ala Lys Gin Pro Ala Thr Leu
325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Glu Ser
340 345 350

Arg Cys Pro Thr GIn Gly Glu Pro Ser Leu Asn Glu Glu GIn Asp Lys
355 360 365

Page 120



20160413 478484 185 Revised Sequence Listing Text File
Arg Phg val Cys Lys His Ser Met val Asp Arg g%g Trp Gly Asn Gly
37 375

Cys Gly Leu Phe Gly Lys Gly Gly Ile val Thr Cys Ala Met Phe Arg
385 S 390 : 395 400

Cys Lys Lys Asn Met Glu Gly Lys val val GlIn Pro Glu Asn Leu Glu
405 410 415

Tyr Thr Ile val 1le Thr Pro His Ser Gly Glu Glu His Ala val Gly
420 425 430

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Ile Thr Pro GlIn Ser
435 440 445

ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr val Thr Met Glu
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Gln
465 470 475 480

Met Glu Asn Lys Ala Trp Leu val His Arg GIn Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr Gln Gly Ser Asn Trp Ile
500 505 510

GIn Lys Glu Thr Leu val Thr Phe Lys Asn Pro His Ala Lys Lys Gln
515 520 525

Asp val val val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile Gln Met Ser Ser Gly Asn Leu Leu Phe Thr
545 550 . 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu Gln Leu Lys Gly
565 ' 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys val val Lys Glu Ile
580 585 590

Ala Glu Thr GIn His Gly Thr Ile val Ile Arg val Gln Tyr Glu Gly
595 - 600 605

Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu ITle Met Asp Leu Glu Lys
610 : 615 620

Arg His val Leu Gly Arg Leu Ile Thr val Asn Pro Ile val Thr Glu
625 630 635 640
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Lys Asp Ser pPro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser
645 650 . -655

Tyr Ile ITe Ile Gly val Glu Pro Gly Gln Leu Lys Leu Asn Trp phe
660 . . : 665 670

Lys Lys Gly Ser Ser Ile Gly GIn Met phe Glu Thr Thr Met Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

Leu Gly Gly val phe Thr Ser Ile Gly Lys Ala Leu His Gln val pPhe
705 710 715 720

Gly Ala 1le Tyr Gly Ala Ala Phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

ITe Leu Ile Gly val 1le Ile Thr Trp Ile Gly Met Asn Ser Arg Ser
740 ) 745 750

Thr ser Leu Ser val Thr Leu val Leu val Gly ITe val Thr Leu Tyr
755 760 - 765

Leu Gly val met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys
770 - 775 780 :

Asn Lys Glu Leu Lys Cys Gly Ser Gly 11e Phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu ATa ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met -Trp Lys Gln Ile Thr Pro
835 840 _ 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
900 905 910
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Pro Glu ggg Ala Glu Cys Pro Asn Thr Asn Arg Ala g;g Asn Ser Leu
. 920

Glu ggg Glu Asp Tyr Gly phe Gly val phe Thr Thr Asn Ile Trp Leu
; 935

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Ash Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

ITe Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

ITe Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val teu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 ' 1015 1020

Gly Pro val Ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 11035

ITe Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

pPhe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 ~ 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 _ 1110

Lys Glu Lys Glu Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly Glin val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140 .

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 ' 1150 1155

Ala I1e Leu Leu val Ala val Ser Phe val Thr Leu Ile Thr Gly
1160 1165 1170
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Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1196 - 1195 : ‘ 12060 -

teu Leu Ala Ala phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly I1e val Leu Leu Ser Gln Ser Thr Ile Pro Glu Thr Ile Leu
1235 1240 1245 .

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gln Leu Ala val Thr Ile Met Ala
1265 , 1270 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys
1280 1285 1290

val Ser Cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 , 1300 - 1305

teu Thr Ser Ser Gln GIn Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr Ile Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 T 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile Ser
1400 ‘ 1405 1410

Gly Ser Ser Pro Ile Leu Ser 1Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425
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Met Ser 1Ile Lys Asn Glu Glu Glu Glu GIn Thr Lteu Thr ITe Leu
1430 1435 1440

ITe Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

ITe pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

GIn Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485 :

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 ‘ 1500

Gly I1e Leu Gly Tyr ser Gln Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Lel
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val GlIn val Leu Ala teu Glu Pro Gly
1565 1570 1575

Lys Ash Pro Arg Ala val Gln Thr Lys Pro Gly Leu Phe Lys Thr
1580 . 1585 1590

Asn Ala Gly Thr 1le Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys Vval val Gly
1610 1615 - _ 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala I7e Ala Gln Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 : 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680
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Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile teu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 ; 1705 - 1710

Pro Ile Arg Tyr Gln Thr Pro Ala ITe Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu 1Ile val Asp Leu Met Cys His Ala Thr phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile ITe Met
1745 - 1750 1755

Asp Glu Ala His phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu ITe Pro Glu Arg Ser
1805 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr Asp pPhe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp TIle Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 _ 1875

phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val ITe Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Lteu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1910 ' 1915 , 1920

val Thr His ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935
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Asn Pro Lys Ash Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

teu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 A 1960 - 1965

Leu Leu Asp Asn Ile Asn Thr pPro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr pPhe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly I1e Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn Gln Ile teu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg ITe Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asnh Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr GIn Lys Ala Arg Asp Ala Leu
2105 2110 : 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Xaa Gly Gly Arg Ala
2120 2125 v 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly 1Ile phe Leu
2150 2155 ; 2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 ' 2170 2175

Cys Cys Ile ITe Thr Ala Ser Ile Leu Leu Trp Tyr Ala GIn Ile
2180 2185 2190
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GIn Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 2205

Ile val tLeu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Glin
2210 2215 2220

Asp Asn Gln Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235 ,

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly Ser Ile Ala Thr Gln Gln Pro Glu Ser
2255 2260 2265 '

Asn ITle Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

ITe Glu Asn Ser Ser val Asn val Ser Leu Thr Ala 1Ile Ala Asn
2300 2305 2310

GIn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro teu Leu Ala Ile Gly <Cys Tyr Ser
2330 2335 2340

Gln val Asn Pro Ile Thr Leu Thr Ala Ala Xaa Phe Leu Leu val
‘ 2345 2350 2355

Ala His Tyr Ala 1le Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 2365 ' 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 _ 2380 ‘ 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 ‘ . 2395 2400 :

Asp Pro Lys Phe Glu Lys GIn Leu Gly Gln val Met Leu teu val
2405 <2410 2415

Lteu Ccys Vval Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 ' 2425 2430

Cys Glu Ala teu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445
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Glu Gly Asn Pro Gly Arg ;he Trp Asn Thr Thr %12 Ala val ser
455 0

met Ala Asn Ile phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

teu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gty Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asnh Ala Leu Gly Lys Ser Glu Phe Gin ITe Tyr Lys Lys Ser Gly
2510 2515 2520

ITe GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
: 2525 , 2530 2535 ‘

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Ashn
2600 2605 2610

Leu val Arg Leu GlIn ser Gly Vval Asp val Phe Phe 1ITe Pro Pro
2615 2620 : 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 - _ 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu

2645 2650 2655
val Glu Asnh Trp Leu Asn Asn Asn Thr GIn Phe Cys ITe Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu

2675 ' 2680 2685
GIn Arg Lys Tyr Gly Gly Ala Leu val ArgvAsn Pro Leu Ser Arg
2690 2695 2700
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Asn

Ile

Phe

Leu

Asn

His

Trp

Ser

Asp

Pro

Thr

Ala

Met

Ala

Arg

Glu

Asn

Ser
2705

val

2720.

Thr

Thr

Ser

Met

2735

Gly
2750

Leu
2765

Glu
2780

Ala
2795

ser
2810

val
2825

Phe
2840

Gin
2855

Glu
2870

cys
2885

Leu
2900

Glu
2915

Arg
2930

Met
2945

Ser

Asp

Thr

Tyr

Met

val

Gly

Glu

Trp

Thr

Gly

Ala

Asn

‘Met

20160413 478484 185 Revised- Sequence Listin?
y

His Glu Met Tyr

Ser

Arg

Gly

Ile

ser

His

val

Pro

Gln

Pro

Leu

Arg

Ala

val

Leu

Gly

val

Tyr

Thr

Ile

Trp

Gly

Asn

Met

GIn

Lys

Trp

Glu

val

Glu

His

Lys

Asn

Lys

Arg

Gly

Ser

Gly

val

Arg

Glu

Lys

Glu

Phe

Asp

Leu

Arg

2710

Met

Lys
2740

Asn
2755

Lys
2770

Tyr
2785

Tyr
2800

val
2815

Thr

2830

val
2845

Glu
2875

Phe
2890

Thr
2905

Ser
2920

Glu
2935

Glu
2950

Trp val Ser Asn Ala Ser G

Ile

2725 -

Ala

Ile

Arg

Asp

Glu

val

GTn

Phe

Thr

Leu

Thr

Asp

Arg

Gly

Lys

Ser

Thr

Gly

Ile

Gln

Thr

Arg

Met

Lys

Lys

G1y

Arg

Glu

Phe

Lys

Lys

Arg

Tyr

Ile

Glu

ASp

Lys

Leu

Ala

Glu

Lys

Lys

Lys

Ash

Trp

Cys

Leu

Met

Glu

Glu

Lys

His

Gln

Leu

Met

Lys

Leu

Lys

val

Lys

Glu

Glu

Gly
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2715

Leu

2730

Pro

2745

Ser
2760

Ile
2775

Pro
2790

Thr
2805

Thr
2820

Thr
2835

val
2850

Met
2865

Lys
2880

Arg
2895

Trp
2910

Leu
2925

Thr
2940

Glu
2955

ITQ
Asp
Glu
Lys
TYr
Gly
Lys
Asp
Asp
Lys
Thr
Ser
Lys
val
Cys

Phe

Asn

val

Ile

Gln

Lys

Ser

Pro

Thr

Thr

Ile

Pro

Asn

Ser

Asp

val

Gly

Text File
Asn

Arg

Asp

Pro

Trp

Thr

Arg

Thr

Arg

Ala

Ala

Lys

Tyr

Lys
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Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970 :

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 . 2985 - .

Phe ser Arg Glu Asn Ser Leu Sér Gly val Glu Gly Glu Gly Leu
2990 2995, 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 4 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr GIn Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly
3065 3070 3075

- Thr val Met Asp Ile Ile Ser Arg Arg Asp GIn Arg Gly Ser Gly
- 3080 3085 3090

Gln val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

Gln Lteu Ile Arg Gin Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GIn His Leu Thr ITe Thr Glu Glu Ile Ala val GIn Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 . 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

teu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 3175 : 3180

GIn Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr GIn val Pro
3185 ’ 3190 3195

Phe Cys Ser His His Phe His Glu Leu ITe Met Lys Asp Gly Arg
3200 3205 3210 :
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val Leu val val Pro Cys Arg Ash Gln Asp Glu Leu Ile
3215 322

Ala Arg Tle Ser GIn Gly Ala Gly Trp Ser Leu Arg Glu
3230 - 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys
3260 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu
3290 3295 3300

Trp Asn 'Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu
3305 3310 3315

Thr pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly
3320 3325 3330

Glu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser
3335 , 3340 3345

Thr Trp Ala Lys Asn Ile Gln Ala Ala ITe Ash Gln Vval
3350 3355 3360

Leu TTe Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser

3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 ' 3390

<210> 15

<211> 10723

<212> DNA

<213> Artificial sequence

<220>

<223> Dengue virus serotype 2, BVS

<400> 15

agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa

gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacg

aaaaacacgc ctttcaatat gctgaaacgc gagagaaacc gcgtgtcgac

ctgacaaaga gattctcact tggaatgctg cagggacgag gaccattaaa

gccctggtgg cgtteccttceg tttcctaaca atcccaccaa cagcagggat

tggggaacaa ttaaaaaatc aaaagctatt aatgttttga gagggttcag
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Gly

Arg

Thr Ala

Tyr Phe

Ser Ala

Ser Ile

Thr val

Asp Lys

Lys Arg

Arg Ala

Arg Ser

Met Lys

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga

gaaagagatt

60
120
180
240
300
360



ggaaggatgc
attccaacag
agcagacaag
accctcatgg
cttctcagge
gtaacttatg
ctegttccac
ggggcctgga
atgatggcag
ttcatcttac
agagactttg
agctgtgtga
gaagccaaac
acaacagaat
aggttcgtct
ggaaagggag
gttgtgcaac
catgcagtcg
tccatcacag
acgggcctcg
cacaggcaat
tcaaattgga
gatgttgttg
gaaatccaaa
atggacaagc
gtgaaggaaa
gacggctctc
ggtcgcctga
gcagaacctc
ctcaactggt
gcgaagagaa
tttacatcta
agtggggttt

aattcacgca

20160413
tgaacatctt
tgatggcgtt

agaaagggaa

‘ccatggacct

agaatgagcc
ggacgtgtac
atgtgggaat
aacatgtcca
caatcctggc
tgacagctgt
tggaaggggt
cgacgatggce
agcctgecac
ctecgetgecc
gcaaacactc
gcattgtgac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga
ggttcctaga
tacagaaaga
ttttaggatc
tgtcatcagg
tacagctcaa
tagcagaaac
catgcaagat
ttacagtcaa
catttggaga
ttaagaaagg
tggccatttt
taggaaaggc
catggactat

gcacctcact

478484 185
gaataggaga
ccatttaacc
aagtctictg
tggtgaaitg
agaagacata
caccatggga
gggactggag
gagaattgaa
atacaccata
cactccttca
ttcaggagga
aaaaaacaaa
cctaaggaag
aacacaaggg
catggtagac
ctgtgctatyg
ggaatacacc
aggaaaacat
gacaggttat
gatggtgttg
cctgcegtta
gacattggtc
ccaagaaggg
aaacttactc
aggaatgtca
acaacatgga
cccttttgag
cccaattgtg
cagctacatc‘
aagttctatc
aggtgacaca
tctccaccaa
gaaaatcctc

gtctgtgaca

Revised Sequence Listing Text File

cgcagatctg
acacgtaacg
tttaaaacag
tgtgaagaca
gactgttggt
gaacatagaa
acacgaactg
acttggatct
ggaacgacac

atgacaatgc

‘agctgggttg

ccaacattgg
tactgtatag
gaacccagcc
agaggatggg
ttcagatgca
attgtgataa
ggcaaggaaa
ggcactgtca
ctgcagatgg
ccatggttge
actttcaaaa
gccatgcaca
ttcacaggac
tactctatgt
acaatagtta
ataatggatt
acagaaaaag
atcataggag
ggccaaatgt
gcctgggatt
gtctttggag
ataggagtca

ctagtattgg
Page 13

caggcatgat
gagaaccaca
.aggttggegt
caatcacgta
gcaactctac
gagaaaaaag
aaacatggat
tgagacatcc
atttccaaag
gttgcatagg
acatagtctt
attttgaact
aggcaaagct
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac
caatggagtg
aaaataaagc
ccggagcgga
atccccatgce
cagcacttac
atctcaagtg
gcécaggaaa
tcagagtgca
tggaaaaaag
atagcccagt
tagagccggg
ttgagacaac
ttggatcctt
caatctatgg
ttatcacatg

tgggaattgt
3

cattatgctg
catgatcgtc
gaacatgtgt

cgagtgtccc
gtccacgtgg -

atcagtggca
gtcatcagaa
aggcttcacc
agccctgatc
aatgtcaaat
agaacatgga
gataaaaaca
aaccaacaca
gcaggacaaa
tggactattt
ggaaggaaaa
aggggaagag
accacagagt
ctctccaaga
ttggctggtyg
cacacaaggg
gaagaaacag
aggggccaca
caggctgaga
gtttaaagtt
atatgaaggg
acatgtctta
caacatagaa
acaactgaag
aatgaggggg
gggaggagtg
agctgecttc
gataggaatg

gacactgtat

420
480
540"
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgaty
gaagttgaag
aaacaggatg
gtccatgccg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
' cgatcftgca
gaaatcagac
catgggcagy
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga

atgtcgataa

20160413
tggtgcaggc
gtgggatttt
aatccecctte
tccgctéagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt

tattctgcga

'atatgggtta

tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttgce
ctataggaat
atgcgttagce
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggce
ccatgacagg
gatcggecga
tatcaggaag

aaaatgaaga

478484 185
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc

ggaagaacaa

Revised Sequence Listing Text File

tgcgttotga
aacgtgcaca
tcagctatee
gagaatctga
gtgaagttaa
ctgcggectce
ctctctacag
cccaacacaa
accaccaata
atgtcagegg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgeg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagagcag
ctgtcaataa

acactgacca

gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
afagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggacc
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgcectact
agctgacctc
ccataccaga
aaatggtgag
tcccaaacgce
tgtccgtttc
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga

tactcattag

Page 134

caaagaactg

acaatacaag

tgaagaggac

aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctctggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctge
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgtg
tatggtaggc
agcagccttc
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc

aacaggattg

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440



ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatcg
cgtggegety
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggttrtga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa

ttcatgactc

20160413
caggactttt

agaaacaacg

aactggaaga

gagccggagt

ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggage
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctcccccggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagageg
gaagagggag
aacctctgga
acatcaacac
atgccattga

tgagaagagg

acgcagacag

tggaagttga
atgctaggat
gaaagtctct

agaaggcaag

478484 185
tcctgtatca
ggccggagta
tggagectat

~ttacaaagaa

taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggeecce
aagataccag
gtgtcatgece
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac

agacgcactg

Revised Sequence Listing Text File

ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagccec
cgaaagagaa
cttccggeca
actagagttg
accccagcca
acatttacca
gacgaagccc
gtggagatgg
CcatftCCtC
tggaattccy
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggcge
ctaatcacag

gacaacttag

cggcagcagce

ttccttcacce

-aaaaagggat

atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgcet
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag

cagtgctgea
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atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttectectgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctecccaacc

cacggctgag

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240

-6300

6360
6420
6480



ccaggtggaa
cttttactga

atdgtetege

tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggyg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtyg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaagceg
gggaaaagaa

cacccataca

aggggcatag

20160413
gggcgtacaa

cacttctgge

gdaagatgac

Etatrecaga

tagccatect
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttcce
cagctttttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggecgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat

aaacgtgggc

478484 185
ccatgetcte
tacagtcacg

cctgggaatg

¢ acactggata

acctganaaa
cacagtggty
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegec
cttattggta
agctcagaaa
gattgaccta
gctectagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag

ataccatggt

Revised Sequence Listing Text File

agtgaactgc

ggagggatct

tgctgcataa
gcagettcaa

‘cagagaacac

gccgeaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcyg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgecgtga
ttagctaccg
accattgcgyg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
cccteagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga

catgaaacat

cggagaccct
ttttattctt

tcacggctag

taatactgga

t&caagécaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatctce
tgtcaatggce
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagec
taccaaacct

catggcacta

agctatgaaa . caaaacagac
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ggagacattg
gatgagcgca

catcctccta

_gtretttetc

ccaactgacc

gatgggtttc
acccgagagc
cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgcga
agggaaagta
aaagaatgta
ccccatgtca
catcccgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac

tggatcagca

6540
6600
6660

6720

6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520



tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattéacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa
‘atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcccgaatct
tacgcccaaa
gctatttget
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata

tgtaaaaaat

ggttagagga

20160413
tcaacggagt
tggcaatgac
cgagaaccca

tttggaaaga

gaaaggtgag

cggcacgtga
tccatcttga
agctagggga
cacgcttett
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgecgtact
cccaaggagce
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcec
agaaagcaaa
aaaaadctat
aatgccatag

ccgggaggcc

gacccctecc

478484 185
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggcec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg

ttacaaatcg

Revised Sequence Listing Text File

ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttggggy
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agcccegtec
ctatgcagcc
gaagctgtac

cagcaacaat

cttgggacgt
aacagcgcegt
agaaactaat
ccaggatgtg
ccgtattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggeetgttt
acctcaggcet
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggggcccaa
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cgtccccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgy
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaageget
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga

8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320

10380

10440
10500
10560
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agctgtagté tcgctggaag gactagaggt tagéggagac ccccececgaaa caaaaaacag 10620

catattgacg ctgggaaaga ccagagatcc tgctgtctcc tcagcatcat tccaggcaca 10680

gaacgccaga aaatggaatg gtgctgttga atcaacaggt tct ‘ 10723
<210> 16 .

<211> 3391

<212> PRT

<213> Artificial Sequence

<220> .

<223> Dengue virus serotype 2, BVS

<400> 16

ﬁet Asn Asn Gln Arg Lys Lys Ala Lys ?Sn Thr Pro Phe Asn %gt Leu
5

Lys Arg Glu égg Asn Arg val Ser Thr val Gln Gln Leu Thr Lys Arg
: 25 30

Phe Ser Leu Gly Met Leu Gln Gly Arg Gly Pro Leu kgs teu Phe Met
35 40

Ala Lgu val Ala pPhe Leu Arg Phe Leu Thr Ile ggo pro Thr Ala Gly
5 55

ITe Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala ITe Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met ITe val
115 120 125

Ser Arg Gln Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu val Gly
130 135 140

val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 . 155 160

Asp Thr ITe Thr Tyr Glu Cys Pro Leu Leu Arg GIn Asn Glu Pro Glu
165 170 _ 175

Asp Ile Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser val Ala
195 200 205
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Leu val Pro His val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His val GIn Arg Ile Glu Thr Trp
225 230 235 240

Ile Leu Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leu Ala Tyr
245 250 255

Thr IT7e Gly Thr Thr His Phe Gin Arg Ala Leu Ile Phe Ile Leu Leu
260 265 270

Thr Ala val Thr Pro Ser Met Thr Met Arg Cys Ile Gly Met Ser Asn
275 280 285

Arg Asp Phe val Glu Gly val ser Gly Gly Ser Trp val Asp Ile val
290 295 300

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Ile Lys Thr Glu Ala Lys Gln Pro Ala Thr Leu
/ 325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Glu Ser
340 : 345 350

Arg Cys Pro Thr GIn Gly Glu Pro Ser Leu Asn Glu Glu Gln Asp Lys
355 360 365

Arg Phe val Cys Lys His Ser Met val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly Ile val Thr Cys Ala Met Phe Arg
385 390 395 400

Cys Lys Lys Asn Met Glu Gly Lys val val Gln Pro Glu Asn Leu Glu
405 410 : 415

Tyr Thr Ile val Ile Thr Pro His Ser Gly Glu Glu His Ala val Gly
420 425 430

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Ile Thr Pro Gin Ser
435 440 445

Ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr val Thr Met Glu
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp pPhe Asn Glu Met val Leu Leu Gln
465 470 475 480
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Met Glu Asn Lys Ala Trp Leu val His Arg GIn Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr GIn Gly Ser Asn Trp Ile
500 505 510

GIn Lys Glu Thr Leu val Thr Phe Lys Asn Pro His Ala Lys Lys GIn
515 520 525

Asp val val val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile GIn Met Ser Ser Gly Asn Leu Leu Phe Thr
545 550 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu GIn Leu Lys Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys val val Lys Glu Ile
580 585 590

Ala Glu Thr GIn His Gly Thr Ile val Ile Arg val Gln Tyr Glu Gly
595 600 605

Asp Gly Ser Pro Cys Lys Ile Pro Phe‘G1u Ile Met Asp Leu Glu Lys
610 615 620

Arg His val Leu Gly Arg Leu Ile Thr val Asn Pro Ile val Thr Glu
625 630 635 640

Lys Asp Ser Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile Ile Ile G1y'va1 Glu Pro Gly Gln Leu Lys Leu Asn Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly GIn Met Phe Glu Thr Thr Met Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

Leu Gly Gly val Phe Thr ser Ile Gly Lys Ala Leu His GIn val Phe
705 710 715 720

Gly Ala ITe Tyr Gly Ala Ala phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

Ile Leu I1e Gly val Ile 1le Thr Trp Ile Gly Met Asn Ser Arg Ser
740 745 750
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Thr Ser Leu ser val Thr Leu val Leu val Gly 1le val Thr Leu Tyr
755 760 765

Leu Gly val met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Giu bLeu Lys Cys Gly Ser Gly Ile Phe ITe Thr Asp Asn val
785 © 790 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 : 815

Leu Ala Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 , 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Ash His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp ITe Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro Gln Pro‘Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Ash Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val pPhe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 005

Asn Gly Vval Leu Glu Ser Glu Met Ile Ile Pro Lys Ash Leu Ala
1010 1015
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Gly Pro val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

' . Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile

1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly G1n val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

teu Phe tLeu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala ITe Leu Leu val Ala val Ser pPhe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr pPhe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly 11e val Leu Leu Ser GIn Ser Thr Ile Pro Glu Thr Ile Leu
1235 , 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gin Leu Ala val Thr Ile Met Ala
1265 1270 1275
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Ile Leu cCys val pPro Asn Ala val Ile Leu GIn Asn Ala Trp Lys
1280 1285 1290

val Ser cCys Thr Ile Leu Ala val val ser val Ser Pro Leu Phe
1295 . 1300 1305

teu Thr Ser Ser GIn GIn Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr I1e Lys Gly Leu Asn Pro Thr Ala Ile pPhe Leu Thr Thr Leu
‘ 1325 i 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
© 1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile Ser
1400 1405 1410

Gly ser ser pPro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser Ile Lys Asn Glu Glu Glu GTu Gln Thr Leu Thr Ile Leu
1430 1435 1440

ITe Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

ITe Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

GIn Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 » 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly Ile Leu Gly Tyr Ser GIn 1Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530
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Met His Lys Gly Lys Arg I1e &Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
1565 . 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys Vval val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala Ile Ala GIn Thr Glu Lys sSer Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr Gin Thr Pro Ala Ile Arg'A1a val His Thr Gly
1715 1720 1725

Arg Glu I7e val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

“Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His phe Thr Asp PpPro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile sSer Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile pPhe
1775 1780 1785
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Met

Asn

Trp

val

Cys

Thr

Phe

Ala

Leu

val

Asn

Leu

Leu

Phe

Arg

Arg

Gly

Thr
1790

Ala
1805

Asn
1820

Trp
1835

Leu
1850

Phe
1865

val
1880

Glu
1895

Thr
1910

Thr
1925

Pro
1940

Glu
1955

Leu
1970

Glu
1985

Leu

2000

Ile
2030

Ala

Pro

Ser

Phe

Arg

Asp

val

Arg

Asp

His

Lys

Asn

Asp

Pro

Arg

ASp

Asn
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Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
8

Ile

Gly

val

Lys

Ser

Thr

val

Gly

Ser

Asn

Asp

Asn

Glu

Gly

Leu

Tyr

Ile
His
Pro
Asn
Glu
Thr
Ile
Glu
Ser
Glu
Glu
Ile
Arg
Glu
ﬁro

Ala

Asp

Glu

Ser

Gly

Tyr

Asp

ASp

Glu

Ala

Asn

Asp

Asn

Glu

Ala

val

Asp

1795

Glu
1810

Trp
1825

Ile
1840

Lys
1855

val
1870

Ile
1885

Pro
1900

Arg
1915

Ala
1930

Asp
1945

Cys
1960

Thr
1975

Lys
1990

Arg
2005

Trp
2020

Arg
2035

Glu

val

Lys

Lys

Lys

Ser

Arg

val

Gln

Gln

Ala

Pro

val

Lys

Leu

Arg

Arg
Thr
Ala
val
Thr
Glu
Arg
Ile
Arg
Tyr
His
Glu
Asp
Thr

Ala

Glu
ASp
Gly
Ile
Arg
Met
Cys
Led
Arg
Ile

Trp

Gly

Ala

Phe

Tyr

Ile

Phe

Asn

Gln

Thr

Gly

Met

Ala

Gly

Tyr
Lys
Ile
ITe
val

Arg

Trp Cys Phe
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1800

Pro
1815

Lys
1830

Asp
1845

Leu
1860

Asn
1875

Ala
1890

Lys
1905

Met
1950

Glu
1965

Ile
1980

Asp
1995

Asp
2010

val
2025

Asp
2040

Glu

Gly

Ile

Ser

Asp

Asn

Pro

Pro

Ile

Gly

Ala

Pro

Gly

Leu

Ala

Gly

Arg
Lys
Ala
Arg
Trp
Phe
val
Met
Gly
Glu
Lys
ser
Glu
Met
Ala

val

Ser

Thr

Ala

Lys

Asp

Lys

Ile

Pro

Arg

Pro

Met

Met

Tyr

Arg

Glu

Lys
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Asn Asn GIn Ile Leu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr GIn Lys Ala Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Pro Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly 1Ile Phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys 1Ile Ile Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala Gln Ile
2180 2185 : 2190

Gln Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 2205

ITe val Leu Leu ITe Pro Glu Pro Glu Lys GlIn Arg Thr Pro Gin
2210 2215 2220

Asp Asn GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
12240 2245 2250

Lys Asp Leu Gly Leu Gly Ser Ile Ala Thr Gln GIn Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295
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ITe Glu Asn Ser Ser val Asn Vé] Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 ’ 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 . 2335 2340

- GIn val Asn Pro Ile Thr Leu Thr Ala Ala Phe Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile 1le Gly Pro Gly Leu Gln Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly ITe Met Lys Ash Pro
2375 : 2380 . 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 2415

Leu Cys Val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser
2450 2455 2460

Met Ala Asn ITe pPhe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

ITe GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550
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Arg Trp Phe val Glu Arg Asn Met val Thr pPro Glu Gly Lys val
2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 , 2575 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr &Gly Trp Asn
2600 2605 2610

Leu val Arg Leu GIn Ser Gly val Asp val Phe Phe Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asnh Trp Leu Asn Asn Asn Thr GIn Phe Cys Ile Lys val
2660 2665 2670

Leu Ash Pro Tyr Met Pro Ser Vval Ile Glu Lys Met Glu Ala Leu
2675 2680 2685 :

Gin Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

Ile val Ser Ser val Asn Met 1Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

Leu Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys Gln Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp GlIn Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys GIn Thr Gly Ser Ala
2795 2800 2805
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Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val pro Met val Thr Gin Met Ala Met Thr Asp Thr Thr
- 2825 2830 _ 2835

pro Phe Gly GIn GIn Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 - 2850 :

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala val pPhe Thr Asp Glu Asn Lys Tr

p Lys Ser Ala
2900 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr cCys val Tyr
2930 2935 2940

Ash Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

Phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 : 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060
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Tyr

Thr

Gln

Gln

Gln

Ala

Asp

Leu

Gln

Phe

val

Ala

Cys

His

val

His

Trp

Gln
3065

val
3080

val
3095

Leu
3110

His
3125

Arg
3140

Asp
3155

Thr
3170

Trp

3185

Cys
3200

Leu
3215

Arg
3230

Leu
3245

Arg
3260

Pro
3275

Ala
3290

Asn
3305

Asn

Met

G1yA

Ile

Leu

val

cys

Ala

Glu

Ser

val

Ile

Gly

Arg

Ser

Lys

Arg

20160413 478484 185 Revised Sequence Listing Text File

Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3070 3075

Asp
Thr
Arg
Thr
Gly
va]
Leu
Pro
His
val
Ser
Lys
Asp
His
His

val

Ile
TYyr
GIn
Ile
Arg
val
Asn

Ser

Pro
Gln
Ser
Leu
Trp
é]u

Trp

Ile

Gly

Met

Thr

Glu

Lys

Asp

Arg

Phe

Cys

Gly

Tyr

Arg

val

Trp

Ile

Ser
3085

Leu
3100

Glu
3115

Glu
3130

Arg
3145

Pro
3160

Met
3175

His
3205

Arg
3220

Ala
3235

Ala
3250

Leu
3265

Pro
3280

Met
3295

Gin
3310

Arg

Asn

Gly

Glu

Leu

Leu

Gly

Trp

Glu

Asn

Gly

GlIn

Ala

Thr

Thr

Glu

Arg Asp

Thr phe

Glu Gly

Ile Ala

Ser Arg

Asp Asp

Lys Ile

Asn Asp

Leu ITe

Gln Asp

Trp Ser

Met Trp

Ala Asn

Ser Arg

Thr Glu

Asn Pro

Gln

Thr

val

val

Met

Arg

Arg

Trp

Met

Glu

Leu

Ser

Ala

Thr

Asp

Trp

page 150

Arg
3090

Asnh
3105

pPhe
3120

Gln
3135

Ala
3150

phe
3165

Lys
3180
Thr
3195

Lys
3210

Leu
3225

Arg
3240

Leu
3255

Ile
3270

Thr
3285

Met
3300

Met
3315

Gly

Met

Lys

Asn

Ile

Ala

Asp

Gln

Asp

Ile

Glu

Met

Cys

Trp

Leu

Glu

Ser
sl
ser
Trp
Ser
Ser
Ile
val
Gly
Gly
Thr
Tyr
ser
ser
Thr

ASp

Gly

Ala

Ile

Leu

Gly

Ala

Gln

Pro

Arg

AFrg

Ala

Phe

Ala

Ile

val

Lys



Thr
3320

Glu
3335

Thr
350

Leu
3365

Arg
3380

<210>
<211>
<212>
<213>

<220>
<223>

<400> 17
agttgttagt

17
DNA

gttctaacag
aaaaacacgc
ctgacaaaga
gccctggtgg
tggggaacaa
ggaaggatgc
attccaacag
gggaagaatg
acactcatag
cacattaccg
gtgacttatg
ttagcteecc
ggagcttgga
atactagccc
tttatactat
agagattttg
gggtgtgtga

gaggccaccc

20160413 478484 185 Revised Sequence Listing Text File

pro val Glu Ser Trp Glu
Asp GIn Trp Cys Gly
grp Ala Lys Asn Ile
Ile Gly Asn Glu Glu

Phe Arg Arg Glu Glu

10717

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttecttcg
ttaaaaaatc
tgdacatctt
tgatggcgtt

aaagaggaaa

ctatggatct

aagtggagcc
gaacatgcaa
atgttggcat
gacaagtcga
tatttcttgc
taatgctggt
tggaaggcct
ctaccatggc

aactggecgac

3325

Ser
3340

Gln
3355

Tyr
3370

Glu
3385

Artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
atccctactt
gggagagatg
tgaagacatt
tcaagctgga
gggactggac
gaaggtagag
ccattacata
taccccatcc
atcgggagct
taagaacaag

cctaaggaag

Leu ITe Gly Leu
Ala Ala Ile Asn
Thr Asp Tyr Met

Glu Ala Gly val

Dengue virus serotype 3, Pre-Master

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acgcgtgatg
ttcaagacag
tgtgatgaca
gactgctggt
gagcatagac
acacgcactc
acatgggccc
ggcacttcct
atgacaatga
acgtgggttg
cccacgctgg

ctatgcattg

Thr
3345

Ser

GIn val

3360

Pro ser
3375

Leu Trp
3390

agggagctaa
ataaccaacg
gcgtgtcgac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgeg
cctctggaat
cggtcactta
gcaaccttac
gcgataagag
aaacctggat
ttaggcaccc
tgacccagaa
gatgtgtagg
acgtggtgct
acatagagct

agggaaaaat

Page 151

Glu 17e Pro Tyr Leu Gly Lys Arg
3330

Arg Ala

Arg Ser

Met Lys

gctcaatgta
gaaaaaggcy
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg

catgattgtg

caacatgtgc

caaatgcccc
atcgacatgg
atcagtggcg
gtcggctgaa
agggtttacc
agtggttatt
agtaggaaac
cgagcacggt
tcagaagacc

taccaacata

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140



acaaccgact
aactacgtgt
ggcaagggaa
gtggtgcaac
caccaggtgg
gctgaagceca
ttggatttca
caatggttct
tggaacagga
gttgttcttg
caaacctcag
aaattggaac
gaagtctccg
gcaccctgca
ctgatcacag
cctccttttg
- tggtacaaga
cgcatggcca
tcattaggga
gtctcctgga
aaaaatactt
gtcatggtgc
ggcagtggga
ccagaatccc
ggaatccgct
aatcacattc
atcatgcagg
aaaacatggg
gatggccccg
gaagactatg
gatgtattct
gccgatatgg
tctttcattg

gtgctagaaa

20160413
caagatgtcc
gtaagcatac
gcttggtgac
atgagaacct
gaaatgaaac
ttttacctga
atgaaatgat
ttgacttacc
aagagcttct
gatcacaaga
gaggcacaag
tcaaggggat
aaacgcagca
agattccttt
ccaatccagt
gagaaagtaa
agggaagctc
tcttgggaga
aaatggtcca
tgatgaaaat
ctatgtcatt
aggccgatag
ttttcatcac
cttcaaaact
cagtaacaag
tatcagaaaa
caggaaaacyg
gcCaaagcaaa
aaacagcaga
gctttggagt
gcgactcaaa
gttattggat
aagttaaaaa

gtgagatgat

478484 185
cacccaaggg
atacgtggac
atgcgcgaaa
caaatacacc
gcagggagtc
atatggaacc
ctcattgaca
cctaccatgg
tgtgacattt
gggagcaatg
tatctttgcg
gagctatgca
tgggacaata
ctccacggag
ggtgaccaag
catagtaatt
gattgggaag
cacagcctgg
ccaaatattt
tggaataggt
ttcatgcatc
tggttgegtt
agacaacgtg
agcttcagct
actggagaat
tgaggtgaag
atctctgcgg
aatgctctct
atgccccaac
attcaccacc
actcatgtca
agaaagtgca
ctgccactgg

aattccaaag

Revised Sequence Listing Text File

gaagcgattt
agaggctggg
tttcaatgtt
gtcatcatca
acggctgaga
ctcgggctag
atgaagaaca
acatcaggag
aaaaatgcac
catacagcac
gggcacttaa
atgtgcttga
ctcattaagg
gatggacaag
aaggaggagc
ggaattggag
atgttcgagg
gactttggat
gggagtgctt
gtcctcttaa
gcggccggca
gtgagctgga
cacacatgga
atccagaaag
ctgatgtgga
ttaactatta
cctcagecca
acagagtctc
acaaatagag
aatatatggc
gcggccataa
ctcaatgaca
ccaaaatcac

aatctcgctg

tacctgagga
gaaacggttg
tagaatcaat
cagtgcacac
taacacccca
aatgctcacc
aagcatggat
cttcagcaga
atgcaaaaaa
tgacaggagc
aatgtagact
gtagctttgt
ttgagtacaa
gaaaagctct
ctgtcaacat
acaaagccct
ccactgccag
cagtggatgg
acacagccct
cctggatagg
ttgtgacact
aaaacaaaga
cagaacaata
cccatgaaga
aacaaataac
tgacaggaga
ctgagctgaa
ataaccagac
cttggaattc
taaaattgaa
aagacaacag
catggaagat
acaccctctg

gaccagtgtc

Page 152

gcaggaccag
tggtttgttt
agagggaaaa
aggagaccaa
ggcatcaacc
acggacaggt
ggtacataga
aacaccaact
gcaagaagta
tacagagatc
caagatggac
gttgaagaaa
aggggaagat
caatggcaga
tgaggctgaa
gaaaatcaac
aggtgcaagg
tgttttgaat
atttggtgga
gttgaactca
gtatttggga
actgaaatgt
caagttccaa
ggacatttgt
accagaattg

catcaaagga

gtattcatgg

ctttctcatt
gttggaagtt
agaaaaacag
agccgtecat
agagaaagcc
gagcaatgga

tcaacacaac

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



tatagaccag
gactttgatt
ccctetttga
tgcacattac
agaccattga
caggtcgaca
aggacccgag
atcacaggga
atgacggatg
agaccaactt
actactatag
actgatgcgt
caattggcag
gcatggaaag
tcctcacagce
acagctattt
gaggctatca
attcccatga
ggacgatcgg
gagatatcag
ataaaaaatg
atctcaggac
gtgaagaaac
gctgaactgg
atcggagcceg
gctgttctaa
ctaatatcat
caggtattgg
ttcaaaacca
ggatctccaa
acaaggagtg
ccagagatcg
ggagcgggaa
ttgagaacat

20160413
gctaccatac
tctgtgatgg
gaacaaccac
caccgctaag
aggagaaaga
acttttcact
taggaacgaa
acatgtcctt
acataggtat
ttgcagctgg
gaattgtact
tagccttagg
tgactatcat
tgagttgcac
aaaaaacaga
ttctaacaac
tggcagtcgg
caggaccatt
ccgatttgga
gaagcagtcc
aagaggaaga
tttttcctgt
aacgggccgg
aagatggagc
gagtttacaa
tgcataaagg
atggaggagg
cactggagcc
acgccggaac
ttatcgacaa
gagcatatgt
aagatgacat
agacgaagag

taatcttggce

478484 185
acaaataaca
aacaacagtg
tgcctctgga
atacagaggt
agagaatttg
aggagtcttg
acatgcaata
tagagacctg
gggcgtgact
actactcttg
ccteteccag
catgatggtc
ggctatcttg
aatattggca
ttggatacca
cctctcaaga
gatggtgagc
agtggctgga
actggagaga
aatcctgtca
acaaacactg
atcaatacca
agtattgtgg
ctatagaatt
agaaggaaca
aaagaggatt
ctggaagtta
tggaaaaaat
aataggtgct
aaaaggaaaa
gagtgctata
tttccgaaag
atacctteccg

ccccactaga

Revised Sequence Listing Text File

ggaccatggc
gtagtgactg
aaactcataa
gaggatgggt
gtcaactcct
ggaatggcat
ctactagttg-
ggaagagtga
tatcttgecc
agaaagctga
agcaccatac
ctcaaaatgg
tgcgtcccaa
gtggtgtceg
ttagcattga
accagcaaga
attttagcca
gggctcctca
gcagccgaty
ataacaatat
accatactca
atcacggcag
gatgttcctt
aagcaaaaag
ttccatacaa
gaaccatcat
gaaggagaat
ccaagagccg
gtatctctgg
gttgtgggtc
gcccagactg
agaagactga
gccatagtca

gttgtggcag

atctaggtaa
aggactgcgg
cagaatggtg
gctggtacgg
tggtcacagc
tgttcctgga
cagtttcttt
tggttatggt
tactagcagce
cctccaagga
cagagaccat
tgagaaatat
acgcagtgat
tttccccact
cgatcaaagg
aaaggagctg
gttctctect
ctgtgtgcta
tcaaatggga
cagaagatgg
ttagaacagg
cagcatggta
cacccccace
ggattcttgg
tgtggcatgt
gggcggacgt
ggaaggaagg
tccaaacgaa
acttttctcc
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat

ctgaaatgga

Page 153

gcttgagatg
aaatagagga
ctgccgatct
gatggaaatc
tggacatgag
ggaaatgctt
tgtgacattg
aggcgccact
cttcaaagtc
attgatgatg
tcttgagtty
ggaaaagtat
attacaaaac
gttcttaaca
tctcaatcca
gccattaaat
aaaaaatgat
cgtgctcact
agaccaggca
tagcatgtcg
attgctggtg
cctgtgggaa
catgggaaag
atattcccag
cacacgtggc
caagaaagac
agaagaagtc
acctggtctt
tggaacgtca
tggtgttgtt
tgaagacaac
cctccaccca
aaaacggggt
ggaagccctt

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220



agaggacttc
attgtggacc
ccaaactaca

gctagaggat

gccactcecg

gggaagactg
aggaaaaatg
‘aagactagaa
aatttcaagg
gatggtgaag
caaagaagag
ggggaacctc
gataacatca
gtggatgcca
ttaatgagaa
aactacgcag
aacgtggaag
ttggatgcta
ggaagaaagt
actcagaagg
ggaagggcgt
ctgacacttc
atagggaaga
gcacaaatac
ttgcttattc
gtcatagcca
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc
gacatcggag
acagcagctc

aaagcaacca

20160413
caataagata
taatgtgtca
acctgattat

acatctcaac

teggaageag
\ ;xuﬂléngtggaat
titggttegt

gaaagaaagt
ccaatgattyg
ctgagagggt
agcgggtgat
ggagaatagg
tggaaaatga
acacgccaga
ttgatggcga
gaggagacct
acagaaggtg
ttgaaatctg
ggatctattc
ctctgaccct
caagagacgc
acaaccatgc
tggctacagt
tgaccctggg
agccacactg
cagaacctga
tcctcacagt
aagatctcgg
atctacgtcc
tgttgagaca
aagccacagt
ttceceettcet
ttttcttatt

gagaagctca

478484 185
ccagacccca
tgccacattt
catggacgaa
tcgagtggag

agacccattt

‘tccdagtata

gatacaactc
ggacttcgtg
tatagacccc
tctggcagga
aagaaatcca
tgaagactgt
aggaatcatt
ataccgcttg
accagtctgg
gtgttttgat
gacaaaagaa
tgacccactg
gaacctaatc
actggacaac
tctcagtgaa
cacgggaggg
aatgtgctgc
gatagcagct
aaaacagaga
ggtggccgea
attgggaagc
tgcatcagca
tagcattgaa
gttaatgggt
cgccattgga
ggtagcacat

gaaaagagca

Revised Sequence Listing Text File

gccatcagag
accatgaggc
gcccatttca
atgggtgagg

cctcagagca

tccggacatg

aaagcaggaa
agtaggaaga
gttacaactg
agacgctgca
cctatgccag
aaaaatgaga
gcacactgga
cctagcatgt
agaggagaag
ttggcctaca
ggagtcaaga
ggggaaagga
gcgctaaaag
acagaaatgg
ttagcagtgc
ctgccggaga
atctttttat
ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgcaaccc
tggacgctgt
aattcctcag
ctcgggaaag
tgctactcac

tatgccatca

gcggegggea

ctgtgcacac
tgctatcacc
cagacccagce
cagctgggat
atgcaccaat
aatgggfcac
atgatatagc
cctttgattc
acatttcaga
tgaaaccagt
tgacccactc
atgaccagta
aagaagctaa
tcgaaccaga
caaggaaaac
gagtggcagc
acaaccaaat
agaaattgaa
aatttaagga
gtaggcteccc
tgcacacggc
ccctggagac
tcttgatgag
ctagcatcct
tggagttttt
acaaccaact
acgagatggg
agcaacccga
atgccgtggce
tgaatgtgtc
gatggccatt
aagtcaaccc

tagggccagg

tcatgaaaaa

Page 154

€gggcgggag
agttagagtg
aagtatagca
ttttatgaca
éatagatgaa
ggattttaaa
agcttgectg
tgagtatgtc
aatgggtgcc
catactaaca
tagtgcagca
catatacatg
aatgctccta
gcgtgaaaad
ctttgtagac
tgaaggcatc
cctagaagaa
acccagatgg
atttgcagcc
aaccttcatg
tgaggcaggt
attgctttta
cgcaaggggc
cctatggtac
tctcatagtt
gacctacgtt
tttcctagaa
gagcaacatc
cacaacattt
cctaacagct
gtcaaagatg
cataactctc
actccaagca

cccaactgtce

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260



gatggaataa
ttgggacaég
tgggctctgt
aatccaggga
agttacttgg
aggggaactg
ttgggaaaaa

ttagcaaaag

gcaaaactga
ctcggttgtg
gtcaaaggcc
gggtggaatc
tgtgacacat
cgaacactca
ataaaggttc
aaatatggag
tgggtatcca
atcaacagat
agcggaaccc
agaatagaaa
tacaaaacgt
atggtcaacg
cagatggcaa
gacacgagaa
tggctttgga
acaagaaagg
aagtcggcac

aatctccatc

aagaagctag'

ggagcacgct
agagagaact
agagacgtga
acaagaatca

gaacacaaga

20160413
cagtgattga
taatgctcct
gtgaggcttt
ggttttggaa

ccggagetgg

gcaacatagg

gtgaattcca
aaggcattaa
gatggttcgt
gcagaggagg
taacaaaagg
tagtgcgtct
tattgtgtga
gagtccttaa
tcaacccata
gagccttagt
atgcttccgg
ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacc
aagaattagg
tgagaagcaa
gtgaggctgt
ttgaaggaaa
gggaattcgg
tcttagagtt
ccctgagtyg
gcaagaaaga
cactagaaga

aactagccga

478484 185
cctagatcca
agtcctctyge
aaccttagcet
cactaccatt
acttctettt
agagacgctt
gatctacaag
aagaggagaa
tgagagaaéc
ctggtcatac
aggaccagga
tcaaagtgga
cataggggag
cttagtagaa
tatgccctca
gaggaatcca
gaacatagtyg
atacaagaaa
gattgaaagt
agagcatgaa
tggtagctat
gctgetgaca
gactccattt
gaaagaaggc
gaagaaaaag
tgcagecctty
tgaagatagt
gtgtgaaaca
caaggcaaaa
tgaagcccta
agtggaagga
gggaggagca
cctaaaaaat

ggccattttc

ataccttatg
gtgactcaag
accgggcecca
gcggtgtcaa
tctattatga
ggagagaaat
aaaagtggaa
acggaccatc
atggtcacac
tattgtggag
cacgaagaac
gttgacgttt
tcatcaccaa
aattggttga
gtcatagaaa
ctctcacgaa
tcatcagtga
gccacttacg
gagataccaa
acatcatggc
gaaacaaaac
aaaccttggg
ggacaacagc
acgaagaaac
acacccagga
ggggccatat
aggttttggag
tgtgtgtaca
ggcagcagag
ggattcttaa
gaagggctgc
atgtatgccg
gaagaaatgg

aaactaacgt

atccaaagtt
tattgatgat
tctccacatt
tgyctaacat
agaacacaac
ggaaaagccg
tccaggaagt
acgctgtgtce
cagaagggaa
gactaaagaa
ccatccccat
tcttcatcecce
atcccacagt
acaacaacac
aaatggaagc
actccacaca
acatgatttc
agccggatgt
acctagatat
actatgacca
agactggatc
acgtcgtccce
gcgtttttaa
taatgaaaat
tgtgcaccag
tcactgatga
agctggttga
acatgatggg
ccatatggta
atgaagatca
acaagctagg
atgacaccgc
taacaaacca

aCCaaaacaa

Page 155

‘Revised Sequence Listing Text File

tgaaaagcag
gaggactaca

gtgggaagga

ttttagaggg

caacacaaga
attgaacgcg
ggatagaacc
gcgaggctca
agtagtggac
tgtaagagaa
gtcaacatat
gccagaaaag
ggaagcagga
tcaattttgc
actacaaagg
tgagatgtac
aaggatgttg
tgacctcgga
aattgggaaa
agaccaccca
agcatcatcc
catggtgaca
agagaaagtg
aacagcagag
agaagaattc
gaacaagtgg
caaggaaagg
aaaaagagag
catgtggctt
ctggttctcc
ttacattcta
aggatgggat
catggaagga
ggfggtgcgt

7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300



- gtgcaaagac
ggtagtggac
atcagacaga
gaaatcgctyg
atcagtggag
gctctaaétg
tggaatgatt
gacggtcgcg
atctcccaag
caaatgtgga
tgctcggcag
aaacatgaat
gaaaacccat
gggaaaagag
gcaaagaaca
acagattaca
tggtagaaag
acggaaaaaa
cataaatgcc
aaatccggga
aggagacccc
agtctcgetg
gacgctggga
cagaaaatgg
<210>
<211>

<212>
<213>

18

PRT
<220>
<223>

<400> 18

3389

20160413
caacaccaag
aagttggcac
tggagggaga
tgcaaaactg
atgattgtgt
acatgggaaa
ggacacaagt
tactcgttgt
gagcagggtg
gcttgatgta
taccatcaca
ggatgacaac
ggatggaaga
aagaccaatg
tccaageagce
tgccatccat
caaaactaac
ctatgctacc
atagcttgag
ggccacaaac
tcccttacaa
gaaggactag
aagaccagag

aatggtgctg

478484 185
aggcacagta
ctatggactc
aggagtcrtt
gttagcaaga
tgtgaaacct
gattaggaaa
gccecttctgt
tccatgtaga
gtctttgcgg
cttccacaga
ttgggttcca
ggaagacatg
caaaactcca
gtgcggctea
aataaatcaa
gaaaagattc
atgaaacaag
tgtgagcccc
taaactatgc
catggaagct
atcgcagcaa
aggttagagg
atcctgetgt

ttgaatcaac

Artificial Sequence

atggacatca
aatactttca
aaaagcattc
9tggggcgcy
ttagatgaca
gacatacaac
tcacaccatt
aaccaagatg
gagacggcct
cgcgacctca
acaagtcgaa
ctgacagtct
gtggaatcat
ttgattgggt
gttagatccc
agaagagaag
gctagaagtc
gtccaaggac
agcctgtagce
gtacgcatgg
caatgggggc
agaccccccc
ctcctcagea

aggttct

pDengue virus serotype 3, Pre-Master

tatcgagaag
ccaatatgga

agcacctaac

aaaggttatc

ggttcgcaag
aatgggaacc
tccatgagtt

aactgattgg

gtttggggaa
ggctggeggce
caacctggtc
ggaacagggt
gggaggaaat
taacaagcag
ttataggcaa
aggaagaagc
aggtcggatt
gttaaaagaa
tccacctgag
cgtagtggac
ccaaggcgag
gaaacaaaaa

tcattccagg

‘Revised Sequence Listing Text File

agaccaaaga
agcccaacta
aatcacagaa
aagaatggcc
cgctttaaca
ttcaagagga
aatcatgaaa
cagagcccga
gtcttacgcec
aaatgctatt
catacatgct
gtggattcaa
cccatacttg
ggccacctgg
tgaagaatac
aggagttctg
aagccatagt
gtcaggccat
aaggtgtaaa
tagcggttag
atgaagctgt
acagcatatt

cacagaacgc

Met Asn Asn GIn Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 5 10

Lys Arg Glu Arg Asn Arg val Ser ;hr val GIn GIn Leu
20 5
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Thr Lys Arg
30

9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020

-10080

10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10717
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Phe Ser %eu Gly Met Leu Gln 21y Arg Gly Pro Leu kys Leu Phe Met
5 0 5

Ala LSU val Ala Phe Leu Arg Phe Leu Thr Ile ggo Pro Thr Ala Gly
5 55

ITe Leu Lys Arg Trp Gly Thr ITle Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu ArglG]y Phe ggg Lys Glu Ile Gly ggg Met Leu Asn Ile geu Asn
5

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 . 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met ITe val
115 120 125

Gly Lys Ash Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala Ser Gly
130 135 140

Ile Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr val Thr Tyr Lys Cys pPro His Ile Thr Glu val Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Asn Gln Ala Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Leu Ala Pro His val Gly Met Gly Leu Asp Thr Arg Thr GIn Thr Trp
210 215 ' 220

Met Ser Ala Glu Gly Ala Trp Arg GIn val Glu Lys val Glu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr Ile Leu Ala Leu Phe Leu Ala His
245 250 255

Tyr Ile Gly Thr Ser Leu Thr GIn Lys val val Ile Phe Ile Leu Leu
260 265 270

Met Leu val Thr Pro Ser Met Thr Met Arg Cys val Gly val Gly Asn
275 ‘ 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
290 295 300
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Leu Glu His Gly Gly Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 ' . 315 . 320

Leu Asp Ile Glu Leu GIn Lys Thr Glu Ala Thr GIn Leu Ala Thr Leu
325 | 330 335

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn Ile Thr Thr Asp Ser -
340 345 350

Arg Cys pPro Thr GIn Gly Glu Ala Ile Leu Pro Glu Glu Gln Asp GlIn
355 360 365

Asn Tyr val Cys Lys His Thr Tyr val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe Gln
385 390 395 400

Cys teu Glu ser Ile Glu Gly Lys val val GIn His Glu Asn Leu Lys
405 410 415

Tyr Thr val Ile Ile Thr val His Thr Gly Asp GIn His Gln val Gly
420 425 430

Asn Glu Thr G1n Gly val Thr Ala Glu Ile Thr Pro Gln Ala Ser Thr
435 440 445

Ala Glu Ala 1le Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser
450 455 460

Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 470 475 480

Asn Lys Ala Trp Met val His Arg Gln Trp Phe Phe Asp Leu Pro Leu
485 490 495

Pro Trp Thr Ser Gly Ala ser Ala Glu Thr Pro Thr Trp Asn Arg Lys
500 ; - 505 ‘ 510

Glu Leu Leu val Thr Phe Lys Ash Ala His Ala Lys Lys GIn Glu val
515 ' 520 525

val val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu Thr Gly
530 ‘ 535 540

Ala Thr Glu Ile GIn Thr Ser Gly Gly Thr ser Ile Phe Ala Gly His
545 - 550 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575
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Tyr Ala Met Cgs Leu Ser Ser Phe val Leu Lys Lys Glu ggg Ser Glu
580 585

Thr GIn His Gly Thr Ile Leu Ile Lys val Glu Tyr Lys Gly Glu Asp
595 600 605

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly GIn Gly .Lys Ala
610 615 620

v

Leu Asn 6Ty Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 635 640

Glu Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asnh Ile
645 650 : 655

val Ile Gly Ile Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Lys Lys
660 665 670

Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg
' 675 680 685

Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser val Gly
690 695 700

Gly val Leu Asn Ser Leu Gly Lys Met val His GIn Ile Phe Gly Ser
705 710 715 720

Ala Tyr Thr Ala Leu Phe Gly Gly val Ser Trp Met Met Lys Ile Gly
725 730 735

ITe Gly val Leu teu Thr Trp Ile Gly Leu Asn Ser-Lys Asn Thr Ser
740 745 750

Met Ser Phe Ser Cys Ile Ala Ala Gly Ile val Thr Leu Tyr Leu Gly
755 760 ' 765

val Met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys Asn Lys
770 775 780

Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val His Thr
785 - 790 795 800

Trp Thr GTu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys Leu Ala
805 810 815

Ser Ala ITe Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 - 825 . 830

val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro Glu Leu
835 840 845
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Asn His Ile teu Ser Glu Asn Glu val Lys Leu ggg Ile Met Thr Gly
850 855

Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg Pro Gln
865 870 875 880

Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
‘ « 885 890 895

teu Ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly Pro Glu
900 905 910

Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Ash Ser Leu Glu val
915 920 925

Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu Lys Leu
930 935 940

Lys Glu Lys Gln Asp val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
945 950 955 960

Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp Ile Glu
965 970 975

Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe Ile Glu
980 985 990

val Lys Ash Cys His Trp Pro Lys Ser His Thr Leu Trp Ser Asn Gly
995 1000

val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala Gly Pro
1010 1015 1020

val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gin Ile Thr
1025 1030 1035

Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 . 1050

Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 1065

Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile Thr Glu
1070 1075 1080

Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr Arg Gly
1085 ’ 1090 1095

Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu Lys Glu
1100 1105 1110
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Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly His Gly
1115 1120 1125

Gln val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala Leu Phe
1130 1135 1140

Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His Ala Ile
1145 1150 1155

Leu Leu Vvatl Ata val Ser Phe val Thr Leu Ile Thr Gly Ash Met
1160 ’ - 1165 1170

Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly Ala Thr
1175 . 1180 - 1185

Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala Leu Leu
1190 1195 1200

Ala Ala Phe Lys val Arg pro Thr phe Ala Ala Gly Leu Leu Leu
1205 1210 1215

Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr 1Ile Gly Ile
1220 1225 1230

val Leu Leu Ser Gln Ser Thr 1Ile Pro Glu Thr ITe Leu Glu Leu
1235 1240 : 1245

Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met val Arg
. 1250 1255 1260

Asn Met Glu Lys Tyr Gin Leu Ala val Thr ITe Met Ala Ile Leu
1265 1270 1275

Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys val Ser
1280 1285 1290

Cys Thr ITe Leu Ala val val Ser val Ser Pro Leu Phe Leu Thr
1295 1300 - . 1305

Ser Ser GIn GIn Lys Thr Asp Trp Ile Pro Leu Ala Leu Thr Ile
1310 1315 - 1320

Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu Ser Arg
1325 1330 1335

Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala 1Ile Met Ala
1340 ‘ 1345 1350

val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys Asn Asp
1355 : 1360 1365
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ITe pro Met Thr Gly Pro Leu Vval Ala Gly Gly Leu Leu Thr val
1370 1375 ; 1380

Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu Glu Arg
1385 1390 1395

Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu ITe Ser Gly Ser
1400 1405 1410

ser Pro Ile Leu Ser Ile Thr 1Ile Ser Glu Asp Gly Ser Met Ser
1415 1420 1425

ITe Lys Asn Glu Glu Glu GTu Gln Thr Leu Thr I1e Leu Ile Arg
1430 1435 1440

Thr Gly Leu Leu val Ile Ser Gly Leu Phe Pro val Ser Ile Pro
1445 1450 1455

Ite Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys GIn Arg
: 1460 1465 1470

Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met Gly Lys
1475 1480 1485

Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys Gly Ile
1490 1495 1500

Leu Gly Tyr Ser GIn Ile Gly Ala Gly val Tyr Lys Glu Gly Thr
1505 1510 1515

Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu Met His
1520 1525 1530

Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys Lys Asp
1535 1540 : 1545

Leu I1e ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu Trp Lys
1550 1555 ‘ 1560

Glu Gly &lTu Glu val Gln val Leu Ala Leu Glu Pro Gly Lys Asn
1565 1570 1575

Pro Arg - Ata val &In Thr Lys Pro Gly Leu Phe Lys Thr Asn Ala
1580 1585 1590

Gly Thr 1Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly Thr Ser
1595 : 1600 1605

- Gly Sser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly Leu Tyr
1610 1615 , 1620
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Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser Ala Ile
1625 1630 1635

Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile Glu Asp
1640 1645 1650

Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu His Pro
1655 1660 1665 ,

Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val Arg Glu
1670 1675 1680

Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro Thr Arg
1685 1690 1695

val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu Pro Ile
1700 1705 1710

Arg Tyr Gin Thr pro Ala Ile Arg Ala val His Thr Gly Arg Glu
1715 1720 1725

ITe val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg Leu Leu
1730 1735 1740

Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met Asp Glu
1745 ~ 1750 1755

Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly Tyr Ile
1760 1765 1770

ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe Met Thr
1775 1780 1785

Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser Asn Ala
1790 1795 : 1800

Pro Ile 1Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser Trp Asn
1805 1810 - v 1815

Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr val Trp
1820 - 1825 1830

Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala Cys Leu
1835 1840 1845

Arg Lys Asn Gly Lys Lys val 1Ile GIn Leu Ser Arg Lys Thr Phe
1850 : 1855 1860

Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp Phe val
1865 1870 1875
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val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys Ala Glu
© 1880 1885 1890

~Arg val 1Ile Asp Pro Arg Arg Cys Met Lys Pro val 1Ile Leu Thr
1895 1900 1905

Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro val Thr
1910 1915 1920

His Ser Ser Ala Ala GIn Arg Arg Gly Arg Ile Gly Arg Asn Pro
1925 1930 1935

Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro Leu Glu
1940 1945 , 1950

Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met Leu Leu
1955 1960 © 1965

Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met Phe Glu
1970 1975 1980

Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr Arg Leu
1985 1990 1995

Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg Arg Gly
2000 2005 2010

Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu Gly Ile
2015 2020 2025

Asn Tyr Ala Asp Arg Arg Trp Cys pPhe Asp Gly val Lys Asn Asn
2030 2035 2040

Gln I1e Leu Glu GTu Asn val Glu val Glu Ile Trp Thr Lys Glu
2045 2050 _ : 2055

Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala Arg Ile
© 2060 2065 ' 2070

Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe Ala Ala
2075 2080 2085

Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met Gly Arg
2090 2095 2100

teu Pro Thr Phe Met Thr Gln Lys Ala Arg Asp Ala Leu Asp Asn
2105 ' 2110 2115

Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala Tyr Asn
2120 2125 2130
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His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu Leu Leu
2135 2140 2145

Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu Phe Leu
2150 2155 2160

Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met Cys Cys
2165 : 2170 2175

Ile Ile Thr'A1a ser Ile Leu Leu Trp Tyr Ala GIn Ile Gln Pro
2180 2185 2190

His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu Ile val
2195 2200 2205

Leu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Glin Asp Ash
2210 2215 2220

GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val Ala Ala
2225 2230 2235

Thr Met Ala Asn Glu Met Gly Phe teu Glu Lys Thr Lys Lys Asp
2240 2245 2250

Leu Gly Leu Gly Ser Ile Ala Thr Gln GlIn Pro Glu Ser Asn Ile
2255 2260 2265 :

Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu Tyr Ala
2270 2275 2280

val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser Ile Glu
2285 2290 2295

Asn Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn Gln Ala
2300 2305 : 2310

Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser Lys Met
2315 2320 - _ 2325

Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser Gin val
2330 2335 2340

Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val Ala His
2345 » 2350 2355

Tyr Ala 1Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr Arg Glu
2360 ’ 2365 2370

Ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro Thr val
2375 2380 2385
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Asp Gly Ile.Thr val Ile Asp Leu Asp Pro Ile Pro Tyr Asp Pro
2390 2395 2400

tys Phe Glu Lys Gln Leu Gly Gln val Met Leu Leu Vval Leu Cys
2405 2410 2415

val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu Cys Glu
2420 2425 . 2430

Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp Glu Gly
2435 2440 2445 '

Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser Met Ala
2450 2455 2460

Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu Leu Phe
2465 2470 2475

Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr Gly Asn
2480 2485 2490

ITe Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu Asn Ala
2495 2500 2505

Leu Gly Lys Ser Glu Phe GIn 1Ile Tyr Lys Lys Ser Gly Ile GiIn
2510 2515 2520

Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg Gly Glu
2525 2530 2535

Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu Arg Trp
2540 2545 2550

phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val val Asp
2555 2560 2565

Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly Gly Leu
2570 2575 . 2580

Lys Asn Vval Arg Glu val Lys Gly Leu Thr Lys Gly Gly Pro Gly
2585 2590 2595

His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn Leu val
2600 2605 2610

Arg Leu Gln Ser Gly val Asp val phe phe Ile Pro Pro Glu Lys
2615 ' 2620 _— 2625

Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro Asn Pro
2630 2635 2640
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Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu val Glu
2645 650 2655

Asn Trp Leu Asn Asn Asn Thr Gln Phe Cys Ile Lys val Leu Asn
2660 2665 2670 .

Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu Gln Arg
12675 2680 2685

Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg Asn Ser
2690 2695 2700

Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn Ile val
2705 2710 2715

ser Ser Vval Asn Met Ile Ser Arg Met Leu Ile Asn Arg Phe Thr
2720 2725 2730

Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp Leu Gly
2735 2740 2745

Ser Gly Thr Arg Asn Ile Gly 1Ile Glu Ser Glu Ile Pro Asn Leu
2750 2755 2760

Asp Ile 1Ile Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu His Glu
2765 . 2770 2775

Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr Trp Ala
2780 2785 2790

Tyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala Ser Ser
2795 2800 . 2805

met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp Asp val
2810 2815 ' 2820

val Pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr Pro Phe
2825 2830 ‘ 2835

Gly GIn GlIn Arg val phe Lys Glu Lys val Asp Thr Arg Thr Gln
2840 2845 2850

Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr Ala Glu
2855 2860 2865

Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg Met Cys
2870 ' 2875 2880

Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala Ala Leu
2885 2890 2895
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Gly Ala 1le Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala Arg Glu
2900 2905 2910

Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg
2915 2920 2925

Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr Asn Met
2930 2935 2940

Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys Ala Lys
2945 2950 2955

Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg Phe Leu
2960 2965 2970

Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe Ser
: 2975 2980° 2985

Arg Glu Asn Ser Leu Ser Gly Val Glu Gly Glu Gly Leu His Lys
2990 2995 3000

teu Gly Tyr Ile Leu Arg Asp Vval Ser Lys Lys Glu Gly Gly Ala
3005 3010 3015

Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile Thr Leu
3020 : 3025 3030

Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met Glu Gly
3035 3040 3045

Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr Tyr Gln
3050 3055 3060

Asn tys val val Arg val GIn Arg Pro Thr Pro Arg Gly Thr val
3065 3070 3075

Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly GIn val
3080 3085 , 3090

Gly Thr Tyr Gly Leu Asn Thr pPhe Thr Asn Met Glu Ala Gln Leu
3095 3100 3105

Ile Arg GIn Met Glu Gly Glu Gly val phe Lys Ser 1Ile Gln His
3110 3115 3120

teu Thr Ile Thr Glu Glu ITe Ala val GIn Asn Trp Leu Ala Arg
. 3125 : 3130 3135

val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly Asp Asp
3140 3145 3150
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Cys val val Lys pPro Leu Asp Asp Arg Phe Ala Ser Ala Leu Thr
3155 3160 3165

Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile GIln Gln Trp
3170 3175 3180

Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr GIn val Pro Phe Cys
3185 , 3190 3195

Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg val Leu
3200 . 3205 3210

val val Pro Cys Arg Ash Gln Asp Glu Leu Ile Gly Arg Ala Arg
3215 - 3220 ~ 3225

Ile ser GlIn Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala Cys Leu
3230 3235 3240

Gly Lys Ser Tyr Ala GIn Met Trp Ser Leu Met Tyr Phe His Arg
3245 3250 3255

Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala val Pro
3260 3265 3270

Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser 1Ile His Ala
3275 3280 3285

Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val Trp Asn
3290 3295 : 3300

Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu Asp Lys Thr Pro
- 3305 3310 3315

val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg Glu Asp

3320 3325 3330
Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala Thr Trp
3335 3340 . 3345

Ala Lys Asn Ile GIn Ala Ala 1Ile Asn Gln val Arg Ser Leu Ile
3350 3355 3360

Gly Asn  Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg Phe
3365 3370 3375

Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 : 3385

<210> 19

<211> 10717

<212> DNA

<213> Artificial Sequence
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<223> Dengue virus serotype 3, MVS

<400> 19
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
gccctggtag
tggggaacaa
ggaaggatgc
attccaacag
gggaagaatg
acactcatag
cacattaccg
gtgacttatg
ttagctcccce
ggagcttgga
atactagccc
tttatactat
agagattttg
gggtgtgtga
gaggccaccc
acaaccgact
aactacgtgt
ggcaagggaa
gtggtgcaac
caccaggtgg
gctgaagcca
ttggatttca
caatggttct
tggaacagga
gttgttcttg
caaacctcag
aaattggaac

gaagtctccg

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcectteg
ttaaaaaatc
tgaacatctt

tgatggcgtt

aaagaggaaa

ctatggatct
aagtggagcc
gaacatgcaa
atgttggcat
gacaagtcga
tatttcttge
taatgctggt
tggaaggcct
ctaccatggc
aactggcgac
caagatgtcc
gtaagcatac
gcttggtgac
atgagaacct
gaaatgaaac
ttttacctga
atgaaatgat
ttgacttacc
aagagcttct
gatcacaaga
gaggcacaag
tcaaggggat

aaacgcagca

cgacaaagac
agagagcaga
gctgaaacgce
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
atccctactt

gggagagatg

-tgaagacatt

tcaagctgga
gggactggac
gaaggtagag
ccattacata
taccccatec
atcgggagct
taagaacaag
cctaaggaag
cacccaaggg
atacgtggac
atgcgcgaaa
caaatacacc
gcagggagtc
atatggaacc
ctcattgaca
cctaccatgg
tgtgacattt
gggagcaatg
tatctttgceg
gagctatgca

tgggacaata

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acgcgtgatg

ttcaagacag

tgtgatgaca
gactgctggt
gagcatagac
acacgcactc
acatgggccc

ggcacttcct

'atgacaatga

acgtgggttg
cccacgctgg
ctatgcattg
gaagcgattt
agaggctggg
tttcaatgtt
gtcatcatca
acggctgaga
ctcgggctag
atgaagaaca
acatcaggag
aaaaatgcac
catacagcac
gggcacttaa
atgtgcttga

ctcattaagg

agggagctaa
ataaccaacg
gcgtgtcgac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgeg
cctctggaat
cggtcactta
gcaaccttac
gcgataagag
aaacctggat
ttaggcaccc
tgacccagaa
gatgtgtagg
acgtggtgct
acatagagct
agggaaaaat
tacctgagga
gaaacggttg
tagaatcaat
cagtgcacac
taacacccca
aatgctcacc
aagcatggat
cttcagcaga
atgcaaaaaa
tgacaggagc
aatgtagact
gtagctttgt

ttgagtacaa
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gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgcty
catgattgtg
caacatgtgc
caaatgcccc
atcgacatgg
atcagtggcg
gtcggctgaa
agggtttacc
agtggttatt

agtaggaaac

‘cgagcacggt

tcagaagacc
taccaacata
gcaggaccag
tggtttgttt
agagggaaaa
aggagaccaa
ggcatcaacc
acggacaggt
ggtacataga
aacaccaact
gcaagaagta
tacagagatc
caagatggac
gttgaagaaa
aggggaagat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



gcaccctgca
ctgatcacag
cctecttttg
tggtacaaga
cgcatggcca
tcattaggga
gtctcctgga
aaaaatactt
gtcatggtgc
ggcagtggga
ccagaatccc
ggaatccgct
aatcacattc
atcatgcagg
aaaacatggg
gatggccccg
gaagactatg
gatgtattct
gccgatatgg
tctttcattg
gtgctagaaa
tatagaccag
gactttgatt
cectetttga
tgcacattac
agaccattga
caggtcgaca
aggacccgag

atcacaggga

atgacggatg-

agaccaactt
actactatag
actgatgcgt

caattggcag

20160413
agattccttt
ccaatccagt
gagaaagtaa
agggaagctc
tcttgggaga
aaatggtcca
tgatgaaaat
ctatgtcatt
aggccgatag
ttttcatcac
cttcaaaact
cagtaacaag
tatcagaaaa
caggaaaacg
gcaaagcaaa
aaacagcaga
gctttggagt
gcgactcaaa
gttattggat
aagttaaaaa
gtgagatgat
gctaccatac
tctgtgatgg
gaacaaccac
caccgctaag
aggagaaaga
acttttcact
taggaacgaa
acatgtcctt
acataggtat
ttgcagctgg
gaattgtact
tagccttagg

tgactatcat

478484 185
ctccacggag
ggtgaccaag
catagtaatt
gattgggaag
cacagcctgg
ccaaatattt
tggaataggt
ttcatgcatc
tggttgcgtt
agacaacgtg
agcttcaget
actggagaat
tgaggtgaag
atctctgegg
aatgctctct
atgccccaac
attcaccacc
actcatgtca
agaaagtgca
ctgccactgg
aattccaaag
acaaataaca
aacaacagtg
tgcctetgga
atacagaggt
agagaatttg
aggagtcttg

acatgcaata

tagagacctg

gggcgtgact
actactcttg
cctcteccag
catgatggtc
ggctatcttg

Revised Sequence Listing Text File

gatggacaag
aaggaggagc
ggaattggag
atgttcgagg
gactttggat
gggagtgctt
gtcctcttaa
gcggeeggea
gtgagctgga
cacacatgga
atccagaaag
ctgatgtgga
ttaactatta
cctcagecca
acagagtctc
acaaatagag
aatatatggc
gcggccataa
ctcaatgaca
ccaaaatcac
aatctcgctg
ggaccatggc
gtagtgactg
aaactcataa
gaggatgggt
gtcaactcct
ggaatggcat
ctactagttyg
ggaagagtga
tatcttgecc
agaaagctga
agcaccatac
ctcaaaatgg

tgcgtcccaa

gaaaagctct
ctgtcaacat
acaaagccct
ccactgccag
cagtgggtgg
acacageccct
cctggatagg
ttgtgacact
aaaacaaaga
cagaacaata
cccatgaaga
aacaaataac
tgacaggaga
ctgagctgaa
ataaccagac
cttggaattc
taaaattgaa
aagacaacag
catggaagat
acaccctctg
gaccagtgtc
atctaggtaa
aggactgcgg
cagaatggtg
gctggtacgg
tggtcacagc
tgttcctgga
cagtttcttt
tggttatggt
tactagcagc
cctccaagga
cagagaccat
tgagaaatat

acgcagtgat
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caatggcaga
tgaggctgaa
gaaaatcaac
aggtgcaagg
tgttttgaat
atttggtgga
gttgaactca
gtatttggga
actgaaatgt
caagttccaa
ggacatttgt
accagaattg
catcaaagga
gtattcatgg
ctttctcatt
gttggaagtt
agaaaaacag
agccgtccat
agagaaagcc
gagcaatgga
tcaacacaac
gcttgagatg
aaatagagga
ctgccgatct
gatggaaatc
tggacatggg
ggaaatgctt
tgtgacattg
aggcgecact
cttcaaagtc
attgatgatg
tcttgagttg
ggaaaagtat

attacaaaac

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420

13480

3540
3600
3660
3720
3780
3840
3900
3960



gcatggaaag
tecctcacage
acagctattt
géggctatca
attcccatga
ggacgatcgg
gagatatcag
ataaaaaatg
atctcaggac
gtgaagaaac
gctgaactgyg
atcggagecg
gctgttctaa
ctaatatcat
caggtattgg
ttcaaaacca
ggatctccaa
acaaggagtg
ccagagatcg
ggagcgggaa
ttgagaacat
agaggacttc
attgtggacc
ccaaactaca
gctagaggat
gccactcccce
gaaagagaaa
gggaagactg

aggaaaaatg

aagactagaa

aatttcaagg
gatggtgaag
caaagaagag

ggggaacctc

20160413
tgagttgcac
aaaaaacaga
ttctaacaac
tggcagtcgyg
caggaccatt
cégatttgga
gaagcagtcc
aagaggaaga
tttttectgt
aacgggcecgg
aagatggagc
gagtttacaa
tgcataaagg
atggaggagg
cactggagcc
acgccggaac
ttatcgacaa
gagcatéigt
aagatgacat
agacgaagag
taatcttggc
caataagata
taatgtgtca
acctgattat
acatctcaac
cgggaagcag
tccctgaacg
tttggttcgt
gaaagaaagt
ccaatgattg
ctgagagggt
agcgggtgat
ggagaatagg
tggaaaatga

478484 185
aatattggca
ttggatacca
cctctcaaga
gatggtgagc
agtggctgga
actggagaga
aatcctgtcea
acaaacactg
atcaatacca
agtattgtgg
ctatagaatt
agaaggaaca
aaagaggatt
ctggaagtta
tggaaaaaat
aataggtgct
aaaaggaaaa
gagtgctata
tttccgaaag
ataccttecceg
ccecactaga
ccagacccca
tgccacattt
catggacgaa
tcgagtggag
agacccattt
ctcgtggaat
tccaagtata
gatacaactc
ggacttcgtg
tatagacccc
tctggcagga
aagaaatcca

tgaagactgt

Revised Sequence Listing Text File

gtggtgtccg
ttagcattga
accagcaaga
attttagcca
gggctcctca
gcagccgatg
ataacaatat
accatactca
atcacggcag
gatgttcctt
aagcaaaaag
ttccatacaa
gaaccatcat
gaaggagaat
ccaagagccg
gtatctctgg
gttgtgggtc
gcccagactg
agaagactga
gccatagtca
gttgtggcag
gccatcagag
accatgaggc
gcccatttca
atgggtgagg
cctcagagca
tccggacatg
aaagcaggaa
agtaggaaga
gttacaactg
agacgctgca
cctatgcecag
aaaaatgaga

gcacactgga

tttceccact
cgatcaaagg
aaaggagctg
gttctctect
ctgtgtgcta
tcaaatggga
cagaagatgg
ttagaacagg
cagcatggta
cacccecace
ggattcttgg
tgtggcatgt
gggcggacgt
ggaaggaagg
tccaaacgaa
acttttctcc
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga
ctgtgcacac
tgctatcacc
cagacccagc
cagctgggat
atgcaccaat
aatgggtcac
atgatatagc
cctttgattc
acatttcaga
tgaaaccagt
tgacccactc
atgaccagta

aagaagctaa
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gttcttaaca
tctcaatcca
gccattaaat
aaaaaatgat
cgtgctcact
agaccaggca
tagcatgtcg
attgctggtg
cctgtgggaa
catgggaaag
atattcccag
cacacgtggc
caagaaagac
agaagaagtc
acctggtctt
tggaacgtca
tggtgttgtt
tgaagacaaé
cctecaccca
aaaacggggt
ggaagccctt
cgggcgggag
agttagagtg
aagtatagca
ttttatgaca
catagatgaa
ggattttaaa
agcttgecty
tgagtatgtc
aatgggtgcc
catactaaca
tagtgcagca
catatacatg

aatgctccta

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000



gataacatca
gtggatgcca
ttaatgagaa
aactacgcag
aacgtggaag
ttggatgcta
ggaagaaagt
actcagaagg
ggaagggcgt
ctgacacttc
atagggaaga
gcacaaatac
ttgcttattc
gtcatagcca
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc
gacatcggag
acagcagctc
aaagcaacca
gatggaataa
ttgggacaag
tgggctctgt
aatccaggga
agttacttgg
aggggaactg
ttgggaaaaa
ttagcaaaag
gcaaaactga
ctcggttgtg
gtcaaaggcc

gggtggaatc
tgtgacacat

20160413
acacgccaga
ttgatggcga
gaggagacct
acagaaggtg
ttgaaatctg
ggatctattc
ctctgaccct
caagagacgc
acaaccatgc
tggctacagt
tgaccctggg
agccacactg
cagaacctga
tcctcacagt
aagatctcgg
atctacgtcc
tgttgagaca
aagccacagt
ttccecttet
ttttcttatt
gagaagctca
cagtgattga
taatgctcct
gtgaggcttt
ggttttggaa
ccggagetgg
gcaacatagg
gtgaattcca
aaggcattaa
gatggttcgt
gcagaggagg
taacaaaagg
tagtgcgtct
tattgtgtga

478484 185
aggaatcatt
ataccgcttg
accagtctgg
gtgttttgat
gacaaaagaa
tgacccactg
gaacctaatc
actggacaac
tctcagtgaa
cacgggaggg
aatgtgctgce
gatagcagct
aaaacagaga
ggtggccgea
attgggaagc
tgcatcagca
tagcattgaa
gttaatgggt
cgccattgga
ggtagcacat
gaaaagagca
cctagatcca
agtcctectge
aaccttagct
cactaccatt
acttctcttt
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac
ctggtcatac
aggaccagga
tcaaagtgga

cataggggag

Revised Sequence Listing Text File

cctagcatgt
agaggagaag
ttggcctaca
ggagtcaaga
ggggaaagga
gcgctaaaag
acagaaatgg
ttagcagtgc
ctgccggaga
atctttttat
ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgcaaccc
tggacgctgt
aattcctcag
ctcgggaaag
tgctactcac
tatgccatca
gcggcegggea
ataccttatg
gtgactcaag
accgggecca
gcggtgtcaa
tctattatga
ggagagaaat
aaaagtggaa
acggaccatc
atggtcacac
tattgtggag
cacgaagaac
gttgacgttt

tcatcaccaa

tcgaaccaga
caaggaaaac
gagtggcage
acaaccaaat
agaaattgaa
aatttaagga
gtaggctccc
tgcacacggc
ccctggagac
tcttgatgag
ctagcatcct
tggagttttt
acaaccaact
acgagatggg
agcaacccga
atgcecgtggce
tgaatgtgtc
gatggccatt
aagtcaaccc
tagggccagg
tcatgaaaaa
atccaaagtt
tattgatgat
tctccacatt
tggctaacat
agaacacaac
ggaaaagccg
tccaggaagt
acgctgtgtc
cagaagggaa
gactaaagaa
ccatccccat
tcttcatecce

atcccacagt
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gcgtgaaaag
ctttgtagac
tgaaggcatc
cctagaagaa
écccagatgg
atttgcagec
aaccttcatg
tgaggcaggt
attgctttta
cgcaaggggc
cctatggtac
tctcatagtt
gacctacgtt
tttcctagaa
gagcaacatc
cacaacattt
cctaacaget
gtcaaagatg
cataactctc
actccaagca
cccaactgtc
tgaaaagcag
gaggactaca
gtgggaagga
ttttagaggg
caacacaaga
attgaacgcg
ggatagaacc
gcgaggetca
agtagtggac
tgtaagagaa
gtcaacatat
gccagaaaag

ggaagcagga

6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040



cgaacactca
ataaaggttc
aaatatggag
tgggtatcca
atcaacagat
agcggaaccc
agaatagaaa
tacaaaacgt
atggtcaacg
cagatggcaa
gacacgagaa
tggctttgga
acaagaaagg
aagtcggcac
aatctccatc

aagaagctag

ggagcacgct

agagagaact
agagacgtga
acaagaatca
gaacacaaga
gtgcaaagac
ggtagtggac
atcagacaga
gaaatcgctg
atcagtggag
gctctaaatg
tggaatgatt
gacggtcgceg
atctcccaag
caaatgtgga
tgctcggeag
aaacatgaat

gaaaacccat

20160413
gagtccttaa
tcaacccata
gagccttagt
atgcttccgg
ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacc
aagaattagg
tgagaagcaa
gtgaggctgt
ttgaaggaaa
gggaattcgg
tcttagagtt
ccctgagtyggy
gcaagaaaga
cactagaaga
aactagccga
caacaccaag
aagttggcac
tggagggaga
tgcaaaactg
atgattgtgt

acatgggaaa

ggacacaagt

tactcgttgt
gagcagggtg
gcttgatgta
taccatcaca
ggatgacaac

ggatggaaga

478484 185
cttagtagaa
tatgcectea
gaggaatcca
gaacatagtg
atacaagaaa
gattgaaagt
agagcatgaa
tggtagctat
gctgctgaca
gactccattt
gaaagaaggc
gaagaaaaag
tgcagecttg
tgaagatagt
gtgtgaaaca
caaggcaaaa
tgaagcccta
agtggaagga
gggaggagca
cctaaaaaat
ggccattttc
aggcacagta
ctatggactc
aggagtcttt
gttagcaaga
tgtgaaacct

gattaggaaa

gececttetgt

tccatgtaga
gtctttgegg
cttccacaga
ttgggttcca
ggaagacatg

caaaactcca

Revised Sequence Listing Text File

aattggttga
gtcatagaaa
ctctcacgaa
tcatcagtga
gccacttacg
gagataccaa
acatcatggc
gaaacaaaac
aaaccttggg
ggacaacagc
acgaagaaac
acacccagga
ggggccatat
aggttttgog
tgtgtgtaca
ggcagcagag
ggattcttaa
gaagggctgce
atgtatgccg
gaagaaatgg
aaactaacgt
atggacatca
aatactttca
aaaagcattc
gtggggcgcyg
ttagatgaca
gacatacaac
tcacaccatt
aaccaagatg
gagacggcct
cgcgacctca
acaagtcgaa
ctgacagtct

gtggaatcat

acaacaacac
aaatggaagc
actccacaca
acatgatttc
agcecggatgt
acctagatat
actatgacca
agactggatc
acgtegtecc
gcgtttttaa
taatgaaaat
tgtgcaccag
tcactgatga
agctggttga
acatgatggg
ccatatggta
atgaagatca
acaagctagg
atgacaccgce
taacaaacca
accaaaacaa
tatcgagaag
ccaatatgga
agcacctaac
aaaggttatc
ggttcgcaag
aatgggaacc
tccatgagtt
aactgattgg
gtttggggaa
ggctggegge
caacctggtc
ggaacagggt
gdgaggaaat
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tcaattttgc
actacaaagg
tgagatgtac
aaggatgttg
tgacctcgga
aattgggaaa
agaccaccca
agcatcatcc
catggtgaca
agagaaagtg
aacagcagag
agaagaattc
gaacaagtgg
caaggaaagg
aaaaagagag
catgtggctt
ctggttctec
ttacattcta
aggatgggat
catggaagga
ggtggtgcgt
agaccaaaga
agcccaacta
aatcacagaa
aagaatggcc
cgctttaaca
ttcaagagga
aatcatgaaa
cagagcccga
gtcttacgec
aaafgctatt
catacatgct
gtggattcaa

cccatacttyg

8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080



20160413 478484 185 Revised Sequence Listing Text File
gggaaaagag aagaccaatg gtgcggctca ttgattgggt taacaagcag ggccacctgg 10140
gcaaagaaca tccaagcagc aataaatcaa gttagatccc ttataggcaa tgaagaatac 10200
acagattaca tgccatccat gaaaagattc agaagagaag aggaagaagc aggagttctg 10260
tggtagaaag caaaactaac atgaaacaag gctagaagtc aggtcggatt aagccatagt 10320
acggaaaaaa ctatgctacc tgtgagcccc gtccaaggac gttaaaagaa gtcaggecat 10380
cataaatgcc atagcttgag taaactatgc agcctgtage tccacctgag aaggtgtaaa 10440
aaatccggga ggccacaaac catggaagct gtacgcatgg cgtagtggac tagcggttag 10500
aggagacccc tcccttacaa atcgcagcaa caatggggge ccaaggcgag atgaagetgt 10560
agtctcgctg gaaggactag aggttagagg agaccccccc gaaacaaaaa acagcatatt 10620
gacgctggga‘aagaccagag atcctgctgt ctecctcagea tcattccagg cacagaacgce 10680
cagaaaatgg aatggtgctg ttgaatcaac aggttct 10717
<210> 20
<211> 3389
<212> PRT
<213> Artificial Sequence
<220>
<223> Dengue virus serotype 3, MVS
<400> 20
Met Asn Asn GlIn Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 5 - 10 15
Lys Arg Glu Arg Asn Arg val Ser Thr val GIn GIn Leu Thr Lys Arg
20 25 30
Phe Ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 ‘ 40 45
Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 : 60
Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Sér Lys Ala ITe Asn val
65 70 75 80
Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 : : 95
Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110
met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met Ile val
115 120 125
Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala Ser Gly
130 135 140
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Ile Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro His Ile Thr Glu val Glu Pro Glu
165 170 175

" Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Ash Gln Ala Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Leu Ala Pro His val Gly Met Gly Leu Asp Thr Arg Thr GIn Thr Trp
210 215 220

Met Ser Ala Glu Gly Ala Trp Arg.Gln val Glu Lys val Glu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr Ile Leu Ala Leu Phe Leu Ala His
245 250 255

Tyr ITe Gly Thr Ser Leu Thr Gln Lys val val Ile Phe Ile Leu Leu
260 265 270

Met Leu val Thr Pro Ser Met Thr Met Arg Cys val GTy val Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val-val
: 290 295 300

teu Glu His Gly Gly Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Gln Lys Thr Glu Ala Thr Gln Leu Ala Thr Leu
. 325 330 335

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn Ile Thr Thr Asp Ser
340 345 350

Arg Cys Pro Thr GIn Gly Glu Ala Ile Leu Pro Glu Glu GIn Asp Gln
, 355 360 365

Asn Tyr val Cys Lys His Thr Tyr val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe Gln
385 390 395 400

Cys Leu Glu Ser Ile Glu Gly Lys val val Gin His Glu Asn Leu Lys
405 : 410 415
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Tyr Thr val Ile 1le Thr val His Thr Gly Asp GIn His Gln val Gly
420 425 430

Asn Glu Thr GIn Gly val Thr Ala Glu Ile Thr Pro Gin Ala Ser Thr
435 440 445

Ala Glu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser
450 455 460 .

- Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 470 475 480

Asn Lys Ala Trp Met val His Arg GIn Trp Phe Phe Asp Leu Pro Leu
485 490 495

Pro Trp Thr Ser Gly Ala Ser Ala Glu Thr Pro Thr Trp Asn Arg Lys
500 505 510

Glu Leu Leu val Thr Phe Lys Asn Ala His Ala Lys Lys GIn Glu val
515 520 525

val val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu Thr Gly
530 535 540

Ala Thr Glu Ile G1n Thr Ser Gly Gly Thr Ser Ile Phe Ala Gly His
545 550 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575

Tyr Ala Met Cys Leu Ser Ser Phe val Leu Lys Lys Glu val Ser Glu
580 585 590

Thr G1n His Gly Thr Ile Leu ITe Lys val Glu Tyr Lys Gly Glu Asp
595 600 605

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly GIn Gly Lys Ala
610 615 620 ;

Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 635 640

Glu Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile
645 650 655

val 17e Gly Ile Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Lys Lys
660 665 670

Gly Ser ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg
675 680 685
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Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser val Gly
690 695 700

Gly val Leu Asn Ser Leu Gly Lys Met val His Gln Ile Phe Gly Ser
705 710 715 720

Ala Tyr Thr Ala Leu Phe Gly Gly val ser Trp Met Met Lys Ile Gly
725 730 735

Ile Gly val Leu Leu Thr Trp Ile Gly Leu Asn Ser Lys Asn Thr Ser
740 745 750

Met Ser Phe Ser Cys Ile Ala Ala Gly Ile val Thr Leu Tyr Leu Gly
755 760 765

val Met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys Asn Lys
770 775 780

Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val His Thr
785 790 795 800

Trp Thr Glu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys Leu Ala
805 810 815

Sef Ala ITe Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 825 830

val Thr Arg Leu Glu Asn Leu Met Trp Lys GlIn ITe Thr Pro Glu Leu
835 840 845

Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met Thr Gly
850 855 860

Asp Ile Lys Gly ITle Met GIn Ala Gly Lys Arg Ser Leu Arg Pro Gln
865 870 875 880

Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 890 895

Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly Pro Glu
900 905 910

Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu Glu val
915 920 925

Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu Lys Leu
930 935 940

Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
945 950 955 960

Page 178



20160413 478484 185 Revised Sequence Listing Text File

Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp Ile Glu
965 970 975

Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser phe 1le Glu
: 980 985

val Lys Asn Cys His Trp Pro Lys  Ser His Thr Leu Trp Ser Asn Gly
995 1000 1005

val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala Gly Pro
1010 1015 ’ 1020 .

val ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gln Ile Thr
1025 1030 1035

Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 1050 _

Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 1065

Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile Thr Glu
1070 1075 1080

Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Ar

g Tyr Arg Gly
1085 1090 1095

Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu Lys Glu
1100 1105 1110

Lys Glu Glu Asn Leu val Asn Ser Leu vVal Thr Ala Gly His Gly
1115 1120 1125

Gln val Asp Asnh Phe Ser Leu Gly val Leu Gly Met Ala Leu Phe
1130 1135 1140

Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His Ala Ile
1145 1150 1155

Leu Leu Vval Ala val Sser phe val Thr Leu Ile Thr Gly Asn Met
1160 1165 1170

Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly Ala Thr
1175 1180 1185

met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala lLeu Leu
1190 1195 1200

Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu Leu Leu
1205 1210 1215

Page 179



20160413 478484 185 Revised Sequence Listing Text File

Arg Leu Thr ser Lys Glu Leu Met Met Thr Thr Ile Gly Ile
1225 1230

Lys
1220

val Leu Leu Ser Gln Ser Thr Ile Pro Glu Thr Ile Leu Glu Leu
1235 1240 1245

Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met val Arg
1250 1255 1260

Asn Met Glu Lys Tyr Gln Leu Ala val Thr Ile Met A1a'I1e Leu
1265 1270 . 1275

Cys val Pro Asn Ala val ITe Leu GIn Asn Ala Trp Lys val Ser
1280 1285 1290

cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe Leu Thr
1295 ' 1300 1305

Ser Ser Gln Gln Lys Thr Asp Trp ITe Pro Leu Ala Leu Thr Ile
1310 1315 1320

Lys Gly Leu Asn Pro Thr Ala 1Ile Phe Leu Thr Thr Leu Ser Arg
1325 , 1330 1335

Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile Met Ala
1340 1345 : 1350

Va] Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys Asn Asp
1355 1360 1365

Ile pro Met Thr Gly Pro Leu Vval Ala Gly Gly Leu Leu Thr val
1370 1375 1380

Ccys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu Glu Arg
1385 1390 1395

Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile ser Gly ser
1400 1405 1410

Ser Pro Ile Leu Ser Ile Thr 1Ile Ser Glu Asp Gly Ser Met Ser
1415 1420 1425

Ile Lys Asn Glu Glu Glu Glu Gln Thr Leu Thr Ile Leu ITe Arg
1430 1435 1440

Thr Gly Leu Leu val Ile Ser Gly Leu Phe Pfo val ser Ile Pro
1445 1450 1455

ITe Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys GlIn Arg
1460 1465 1470
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Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met Gly Lys
1475 1480 1485

Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys Gly Ile
1490 1495 1500

teu Gly Tyr Ser Gln Ile Gly Ala Gly val Tyr Lys Glu Gly Thr
1505 1510 1515

Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu Met His
1520 1525 1530 ‘

Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys Lys Asp
1535 1540 , 1545

Leu IT1e Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu Trp Lys
1550 1555 1560

Glu Gly Glu Glu val ¢In val Leu Ala Leu Glu Pro Gly Lys Aén
1565 1570 1575

Pro Arg Ala val Gln Thr Lys Pro Gly Leu Phe Lys Thr Asn Ala
1580 1585 1590

Gly Thr 1le Gly Ala.val Ser Leu Asp Phe Ser Pro Gly Thr'Ser
1595 1600 1605

Gly ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly Leu‘Tyr
1610 1615 1620

Gly Asn Gly val val Thr Arg sSer Gly Ala Tyr val ser Ala Ile
1625 1630 1635

Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile Glu Asp
1640 1645 1650

Asp I1e Phe Arg Lys Arg Arg Leu Thr Ile Met

Asp Leu His Pro
1655 1660 1665

Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val Arg Glu
1670 1675 1680

Ala ITe Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro Thr Arg
1685 1690 1695

val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu Pro Ile
1700 1705 1710

Arg Tyr Gln Thr Pro Ala ITe Arg Ala val His Thr Gly Arg Glu
1715 1720 1725
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ITe val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg Leu Leu
1730 1735 1740

Ser Pro Vval Arg val Pro Asn Tyr Asn Leu Ile Ile Met Asp Glu
1745 1750 1755

Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly Tyr Ile
1760 1765 1770

- Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe Met Thr

1775 1780 . 1785

Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gin Ser Asn Ala
1790 1795 1800

Pro Ile 'I1e Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser Trp Asn
1805 - 1810 : 1815

Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr val Trp
1820 1825 1830

Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala Cys Leu
1835 1840 1845

Arg Lys Asn Gly Lys Lys val 1Ile Gln Leu Ser Ar

g Lys Thr Phe
1850 1855 1860

Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp Phe val
1865 1870 1875

val Thr Thr Asp ITe Ser Glu Met Gly Ala Asn Phe Lys Ala Glu
1880 1885 1890

Arg val 1Ile Asp Pro Arg Arg Cys Met Lys Pro val 1Ile Leu Thr
1895 1900 1905

Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro val Thr
- 1910 1915 1920

His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg Asn Pro
1925 1930 1935

Lys Ash Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro Leu Glu
1940 1945 1950

Ash Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met Leu Leu
1955 1960 1965

Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met pPhe Glu
1970 1975 1980
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Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr Arg Leu
1985 1990 1995

Arg Gly Glu Ala Arg Lyé Thr phe val Asp Leu Met Arg Arg Gly
2000 2005 2010

‘Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu Gly Ile
2015 2020 2025

Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys Asn Ash
2030 2035 2040

GIn 17e Leu Glu Glu Asn val Glu val Glu Ile Trp Thr Lys Glu
2045 2050 2055

Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu

Asp Ala Arg 1le
2060 2065 2070

Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe Ala Ala

2075 2080 2085
Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met Gly Arg
2090 2095 2100 .

Leu Pro Thr Phe Met Thr GIn Lys Ala Arg Asp Ala Leu Asp Asn
2105 2110 2115

Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala Tyr Asn
2120 2125 2130

His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu Leu Leu
2135 2140 2145

Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu Phe Leu
2150 2155 2160

Met Sser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met Cys Cys
2165 2170 2175

Ile t1le Thr Ala Ser Ile Leu Leu Trp Tyr Ala Gln ITe GIn Pro
2180 2185 2190

His Trp Ile Ala Ala ser Ile Ile Leu Glu Phe Phe Leu Ile val
2195 2200 2205

teu Leu Ile Pro Glu Pro Glu Lys GIn Arg Thr Pro GIn Asp Asn
2210 2215 2220

GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val Ala Ala
2225 2230 2235
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Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys Lys Asp
2240 2245 2250

teu Gly Leu Gly Ser Ile Ala Thr GlIn Gln Pro Glu Ser Asn Ile
2255 2260 2265

Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu Tyr Ala
2270 - 2275 2280

val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser Ile Glu
2285 2290 2295

Asn Ser Ser val Asn>Va1 Ser Leu Thr Ala Ile Ala Asn GIn Ala
2300 2305 2310

Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser Lys Met
2315 2320 2325

Asp ITe Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser Gln val
2330 2335 2340

Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val Ala His
2345 2350 2355

Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr Arg Glu
2360 2365 2370

Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro Thr val
2375 2380 2385

Asp Gly 1Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr Asp Pro
2390 2395 2400

Lys Phe Glu Lys GIn Leu Gly Gln val Met Leu Leu val Leu Cys
. 2405 2410 2415

val Thr G1n val Leu Met Met Arg Thr'Thr'Trp Ala Leu Cys Glu
2420 2425 2430

Ala teu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp Glu Gly
2435 2440 2445

Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser Met Ala
2450 2455 2460

Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu Leu Phe
2465 2470 2475

Ser I1e Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr Gly Asn
2480 2485 2490
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Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu Asn Ala
2500 2505

Leu Gly Lys Ser Glu Phe GIn 1Ile Tyr Lys Lys Ser Gly Ile Gln
2510 2515 2520

Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg Gly Glu
2525 2530 2535

Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu Arg Trp
2540 2545 2550

Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val val Asp
2555 2560 2565

Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly Gly Leu
2570 2575 2580

Lys Asn Vval Arg Glu val Lys Gly Leu Thr Lys Gly Gly Pro Gly
2585 2590 2595

His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Ash Leu val
2600 2605 2610

Arg Leu Gin Ser Gly val Asp val Phe Phe Ile Pro Pro Glu Lys
2615 2620 2625

Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro Asn Pro
2630 2635 2640

Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu Vval Glu
2645 2650 2655

Asn Trp Leu Asn Asn Ash Thr Gin Phe Cys Ile Lys val Leu Asn
2660 2665 2670

Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu Gln Arg
2675 2680 2685

Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg Asn Ser
2690 . 2695 2700

Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn Ile val
2705 2710 2715

Ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg Phe Thr
2720 2725 2730

Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp Leu Gly
2735 2740 2745
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ser Gly Thr Arg Asn ITe Gly 1Ile Glu Ser Glu Ile Pro Asn Leu
2750 2755 2760

Asp ITe 1Ile Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu His Glu
2765 2770 2775

Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr Trp Ala
2780 2785 . 2790

Tyr His Gly Ser Tyr Glu Thr Lys GIn Thr Gly Ser Ala Ser Ser
2795 2800 2805

Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp Asp Vval
2810 2815 2820

val Pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr Pro Phe
2825 2830 2835

Gly GIn GIn Arg val Phe Lys Glu Lys val Asp Thr Arg Thr Gin
2840 2845 2850

Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr Ala Glu
2855 2860 2865

Trp Leu Trp Lys Glu Leu Gly Lys Lys.Lys Thr Pro Arg Met Cys
2870 - 2875 2880

Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala Ala Leu
2885 2890 2895

Gly Ala TIle phe Thr Asp Glu Asn Lys Trp Lys Ser Ala Arg Glu
2900 2905 2910

Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg
2915 : 2920 2925

Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr Asn Met
2930 2935 2940

Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys Ala Lys
2945 2950 2955

Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg Phe Leu
2960 2965 2970

Glu phe Glu Ala teu Gly Phe Leu Asn Glu Asp His Trp Phe Ser
2975 2980 2985

Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu His Lys
2990 2995 3
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Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly Gly Ala
3010 3015

Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile Thr Leu
3020 3025 3030

Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met Glu Gly
3035 3040 3045

- Glu His Lys Lys Leu Ala Glu Ala ITe Phe Lys Leu Thr Tyr GlIn
3050 3055 3060

Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly Thr val
3065 3070 3075

Met Asp Ile Ile Ser Arg Arg Asp Gin Arg Gly Ser Gly GIn val
3080 3085 3090

Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala GIn Leu
3095 3100 3105

Ile Arg Gln Met Glu Gly Glu Gly val Phe Lys Ser Ile GIn His
3110 3115 3120

Leu Thr Tle Thr Glu Glu ITe Ala val GIn Asn Trp Leu Ala Arg
' 3125 3130 3135

val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly Asp Asp
3140 3145 3150

cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala Leu Thr
3155 3160 3165

Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln GIn Trp
3170 3175 3180

Glu Pro Sser Arg Gly Trp Asn Asp Trp Thr Gln val Pro Phe Cys
3185 , 3190 : 3195

Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg val Leu
3200 3205 3210

val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg Ala Arg
3215 3220 3225

ITe ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala Cys Leu
3230 3235 3240

Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe His Arg
. 3245 3250 3255
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Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 3265 327

Ser His Trp val pPro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

- Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu Asp Lys

3305 3310 3315

val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Ala Lys Asn Ile GIn Ala Ala ITe Asn Gln val Arg Ser
3350 3355 3360

Gly Asn  Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 3375

Arg Arg Glu G?u Glu Glu Ala Gly val Leu Trp
3380 3385

<210> 21

<211> 10717

<212> DNA

<213> Artificial Sequence

<220>

<223> Dengue virus serotype 3, WVS

<400> 21

agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa

gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacg

aaaaacacgc ctttcaatat gctgaaacgc gagagaaacc gcgtgtcgac

ctgacaaaga gattctcact tggaatgctg cagggacgag gaccattaaa

gccctggtygg cgttccttcg tttcctaaca atcccaccaa cagcagggat

tggggaacaa ttaaaaaatc aaaagctatt aatgttttga gagggttcag

ggaaggatgc tgaacatctt gaataggaga cgcagatctg caggcatgat

attccaacag tgatggcgtt ccatttaacc acgcgtgatg gagagccgeg

gggaagaatg aaagaggaaa atccctactt ttcaagacag cctttggaat

acactcatag ctatggatct gggagagatg tgtgatgaca cggtcactta

cacattaccg aagtggagcc tgaagacatt gactgctggt gcaaccttac

Leu

val Pro

His Ala

Trp Asn

Thr Pro

Glu Asp

Thr Trp

Ile

Arg Phe

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga

gaaagagatt

cattatgctyg

catgattgtg
caacatgtgc
caaatgcecc

atcgacatgg

60
120
180
240
300
360
420
480
540
600
660



gtgacttatg
ttagcteccc
ggagcttgga
atactagccc
tttatactat
agagattttg
gggtgtgtga
gaggccaccc
acaaccgact
aactacgtgt
ggcaagggaa
gtggtgcaac
caccaggtgg
gctgaagcca
ttggatttca
caatggttct
tggaacagga
gttgttcttg
caaacctcag
aaattggaac
gaagtctccg
gcaccctgcea
ctgatcacag
cctcecttttg
tggtacaaga
cgcatggeca
tcattaggga
gtctectgga
aaaaatactt
gtcatggtgc
ggcagtggga
ccagaatccc
ggaatccgct

aatcacattc

20160413
gaacatgcaa
atgttggcat
gacaagtcga
tatttcttge
faatgctggt
tggaaggcct
ctactatggc
aactggcgac
caagatgtcc
gtaagcatac
gcttggtgac
atgagaacct
gaaatgaaac
ttttacctga
atgaaatgat
ttgacttacc
aagagcttct
gatcacaaga
gaggcacaag
tcaaggggat
aaacgcagca
agattccttt
ccaatccagt
gagaaagtaa
agggaagctc
tcttgggaga
aaatggtcca
tgatgaaaat
ctatgtcatt
aggccgatag
ttttcatcac
cttcaaaact
cagtaacaag

tatcagaaaa

478484 185

tcaagctgga

gggactggac
gaaggtagag
ccattacata
taccccatcecc
atcgggagcet
taagaacaag
cctaaggaag
cacccaaggg
atacgtggac
atgcgcgaaa
caaatacacc
gcagggagtc
atatggaacc
ctcattgaca
cctaccatgg
tgtgacattt
gggagcaatg
tatctttgeg
gagctatgca
tgggacaata
ctccacggag
ggtgaccaag

catagtaatt

gattgggaag

cacagcctgg

ccaaatattt

tggaataggt
ttcatgcatc
tggttgcgtt
agacaacgtg
agcttcagcet
actggagaat

tgaggtgaag

Revised Sequence Listing Text File

gagcatagac
acacgcactc
acatgggccc
ggcacttcct
atgacaatga
acgtgggttg
cccacgetgg
ctatgcattg
gaagcgattt
agaggctggg
tttcaatgtt
gtcatcatca
acggctgaga
ctcgggetag
atgaagaaca
acatcaggag
aaaaatgcac
catacagcac
gggcacttaa
atgtgcttga
ctcattaagg
gatggacaag
aaggaggagc
ggaattggag
atgttcgagg
gactttggat
gggagtgctt
gtcctcttaa
gcggecggca
gtgagctgga
cacacatgga
atccagaaag
ctgatgtgga

ttaactatta

gcgataagag
aaacctggat
ttaggcaccc
tgacccagaa
gatgtgtagg
acgtggtget
acatagagct
agggaaaaat
tacctgagga
gaaacggttg
tagaatcaat
cagtgcacac
taacacccca
aatgctcacc
aagcatggat
cttcagcaga
atgcaaaaaa
tgacaggagce
aatgtagact
gtagctttgt
ttgagtacaa
gaaaagctct
ctgtcaacat
acaaagccct
ccactgccag
cagtgggtgg
acacagccct
cctggatagg
ttgtgacact
aaaacaaaga
cagaacaata
cccatgaaga
aacaaataac

tgacaggaga
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atcagtggcg
gtcggctgaa
agggtttacc
agtggttatt
agtaggaaac
cgagcacggt
tcagaagacc
taccaacata
gcaggaccag
tggtttgttt
agagggaaaa
aggagaccaa
ggcatcaacc
acggacaggt
ggtacataga
aacaccaact
gcaagaagta
tacagagatc
caagatggac
gttgaagaaa
aggggaagat
caatggcaga
tgaggctgaa
gaaaatcaac
aggtgcaagg
tgttttgaat
atttggtgga
gttgaactca
gtatttggga
actgaaatgt
caagttccaa
ggacatttgt
accagaattg

catcaaagga

720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



atcatgcagg
aaaacatggg
gatggccccg
gaagactatg
gatgtattct
gccgatatgg
tctttecattg
gtgctagaaa
tatagaccag
gactttgatt
ccctetttga
tgcacattac
agaccattga
caggtcgaca
aggacccgag
atcacaggga
atgacggatg
agaccaactt
actactatag
actgatgcgt
caattggcag
gcatggaaag
tcctcacage
acagctattt
gaggctatca
attcccatga
ggacgatcgg
gagatatcag
ataaaaaatg
atctcaggac
gtgaagaaac
gctgaactgg
atcggagecg

gctgttctaa

20160413
caggaaaacg
gcaaagcaaa
aaacagcaga
gctttggagt
gcgactcaaa
gttattggat
aagttaaaaa
gtgagatgat
gctaccatac
tctgtgatgg
gaacaaccac
caccgctaag
aggagaaaga
acttttcact
taggaacgaa
acétgtcctt
acataggtat
ttgcagctgy
gaattgtact
tagccttagg
tgactatcat
tgagttgcac
aaaaaacaga
ttctaacaac
tggcagtcgg
caggaccatt
ccgatttgga
gaagcagtct
aagaggaaga
tttttectgt
aacgggeegg
aagatggagc
gagtttacaa

tgcataaagyg
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atctctgegg
aatgctctct
atgccccaac
attcaccacc
actcatgtca
agaaagtgca
ctgccactgg
aattccaaag
acaaataaca
aacaacagtg
tgcctctgga
atacagaggt
agagaatttg
aggagtcttg
acatgcaata
tagagacctg
gggcgtgact
actactcttg
cctecteecag
catgatggtc
ggctatcttg
aatattggca
ttggatacca
cctectcaaga
gatggtgagc
agtggctgga
actggagaga
aatcctgtca
acaaacactg
atcaatacca
agtattgtgg
ctatagaatt
agaaggaaca

aaagaggatt

Revised Sequence Listing Text File

cctcagecca
acagagtctc
acaaatagag
aatatatggc
gcggccataa
ctcaatgaca
ccaaaatcac
aatctcgctg
ggaccatggc
gtagtgactg
aaactcataa
gaggatgggt
gtcaactcct
ggaatggcat

ctactagttg

‘ggaagagtga

tatcttgeec
agaaagctga
agcaccatac
ctcaaaatgg
tgcgtcccaa
gtggtgtcceyg
ttagcattga
accagcaaga
attttagcca
gggctectca
gcagccgatg
ataacaatat
accatactca
atcacggcag
gatgttcctt
aagcaaaaag
ttccatacaa

gaaccatcat

ctgagctgaa
ataaccagac
cttggaattc
taaaattgaa
aagacaacag
catggaagat
acaccctctg
gaccagtgtc
atctaggtaa
aggactgcgg
cagaatggtg
gctggtacgg
tggtcacagc
tgttcctgga
cagtttcttt
tggttatggt
tactagcagc
cctccaagga
cagagaccat
tgagaaatat
acgcagtgat
tttcceccact
cgatcaaagg
aaaggagctg
gttctctect
ctgtgtgcta
tcaaatggga
cagaagatgg
ttagaacagg
cagcatggta
caccccecacc
ggattcttgg
tgtggcatgt

gggcggacgt

page 190

gtattcatgg
ctttctcatt
gttggaagtt
agaaaaacag
agccgtccat
agagaaagcc
gagcaatgga
tcaacacaac
gcttgagatg
aaatagagga
ctgccgatct
gatggaaatc
tggacatggg
ggaaatgctt
tgtgacattg
aggcgecact
cttcaaagtc
attgatgatg
tcttgagttg
ggaaaagtat
attacaaaac
gttcttaaca
tctcaatcca
gccattaaat
aaaaaatgat
cgtgctcact
agaccaggca
tagcatgtcg
attgctggtg
cctgtgggaa
catgggaaag
atattcccag
cacacgtggc

caagaaagac

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740



ctaatatcat
caggtattgg
ttcaaaacca
ggatctccaa
acaaggagtg

ccagagatcg

- ggagcgggaa

ttgagaacat
agaggaéttc
attgtggacc
ccaaactaca
gctagaggat
gccactececc
gaaagagaaa
gggaagactg
aggaaaaatg
aagactagaa
aatttcaagg
gatggtgaag
caaagaagag
ggggaacctc
gataacatca
gtggatgcca
ttaatgagaa
aactacgcag
aacgtggaag
ttggatgcta
ggaagaaagt
actcagaagg
ggaagggcgt
ctgacacttc
atagggaaga
gcacaaatac

ttgcttattc

20160413
atggaggagg
cactggagcc
acgccggaac
ttatcgacaa
gagcatatgt
aagatgacat
agacgaagag
taatcttggc
caataagata
taatgtgtca
acctgattat
acatctcaac
Ccgggaagcag
tccctgaacg
tttggttegt
gaaagaaagt
ccaatgattg
ctgagagggt
agcgggtgat
ggagaatagg
tggaaaatga
acacgccaga
ttgatggcga
gaggagacct
acagaaggtg
ttgaaatctyg
ggatctattc
ctctgaccct
caagaaacgc
acaaccatgc
tggctacagt
tgaccctggg
agccacactg

cagaacctga

478484 185
ctggaagtta
tggaaaaaat
aataggtgct
aaaaggaaaa
gagtgctata
tttccgaaag
ataccttceg
ccccactaga
ccagacccca
tgccacattt
catggacgaa
tcgagtggag
agacccattt
ctcgtggaat
tccaagtata
gatacaactc
ggacttcgtg
tatagacccc
tctggcagga
aagaaatcca
tgaagactgt
aggaatcatt
ataccgcttg
accagtctgg
gtgttttgat
gacaaaagaa
tgacccactg
gaacctaatc
actggacaac
tctcagtgaa
cacgggaggg
aatgtgctgc
gatagcagct

aaaacagaga

Revised Sequence Listing Text File

gaaggagaat
ccaagagccg
gtatctctgg
gttgtgggtc
gcccagactg
agaagactga
gccatagtca
gttgtggcag
gccatcagag
accatgaggc
gcccatttca
atgggtgagg
cctcagagca
tccggacatg
aaagcaggaa
agtaggaaga
gttacaactg
agacgétgca
cctatgccag
aaaaatgaga
gcacactgga
cctagcatgt
agaggagaag
ttggcctaca
ggagtcaaga
ggggaaagga
gcgctaaaag
acagaaatgg
ttagcagtgc
ctgccggaga
atctttttat
ataatcacgg
tcaataatac

acaccccaag

ggaaggaagg

tccaaacgaa
acttttctcc
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga
ctgtgcacac
tgctatcacc
cagacccagce
cagctgggat
atgcaccaat
aatgggtcac
atgatatagc
cctttgattce
acatttcaga
tgaaaccagt
tgacccactc
atgaccagta
aagaagctaa
tcgaaccaga
caaggaaaac
gagtggcagc
acaaccaaat
agaaattgaa
aatttaagga
gtaggctccc
tgcacacggc
ccctggagac
tcttgatgag
ctagcatcct
tggagttttt

acaaccaact
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agaagaagtc
acctggtctt
tggaacgtca
tggtgttgtt
tgaagacaac
cctccaccca
aaaacggggt
ggaagccctt
cgggcgggag
agttagagtg
aagtatagca
ttttatgaca
catagatgaa
ggattttaaa
agcttgectg

tgagtatgtc

aatgggtgee

catactaaca

tagtgcagca
catatacatg
aatgcteccta
gcgtgaaaag
ctttgtagac
tgaaggcatc
cctagaagaa
acccagatgg
atttgcagcece
aaccttcatg
tgaggcaggt
attgctttta
cgcaaggggc
cctatggtac
tctcatagtt

gacctacgtt

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780



gtcatagcca
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc
gacatcggag
acagcagctc
aaagcaacca
gatggaataa
ttgggacaag
tgggctctgt
aatccaggga
agttacttgg
aggggaactg
ttgggaaaaa
ttagcaaaag
gcaaaactga
ctcggttgtg
gtcaaaggcc
gggtggaatc
tgtgacacat
cgaacactca
ataaaggttc
aaatatggag
tgggtatcca
atcaacagat
agcggaaccc
agaatagaaa
tacaaaacgt
atggtcaacg
cagatggcaa
gacacgagaa
tggctttgga

acaagaaagg

20160413
tcctcacagt
aagafctcgg
atctacgtcc
tgttgagaca
aagccacagt
Ttcececttcet
ttttcttatt
gagaagctca
cagtgattga
taatgctect
gtgaggcttt
ggttttggaa
ccggagetgg
gcaacatagg
gtgaattcca
aaggcattaa
gatggttcgt
gcagaggagg
taacaaaagg
tagtgcgtct
tattgtgtga
gagtccttaa
tcaacccata
gagccttagt
atgcttecegg
ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacc
aagaattagg

tgagaagcaa

478484 185
ggtggccgea
attgggaagc
tgcatcagca
tagcattgaa
gttaatgggt
cgccattgga
ggtagcacat
gaaaagagca
cctagatcca
agtcctctge
aaccttagct
cactaccatt
acttctcttt
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac
ctggtcatac
aggaccagga
tcaaagtgga
Cataggggag
cttagtagaa
tatgccctca
gaggaatcca
gaacatagtg
atacaagaaa
gattgaaagt
agagcatgaa
tggtagctat
gctgctgaca
gactccattt
gaaagaaggc
gaagaaaaag

tgcagccttg

Revised Sequence Listing Text File

accatggcaa
attgcaaccc
tggacgctgt
aattcctcag
ctcgggaaag
tgctactcac
tatgccatca
gcggcgggca
ataccttatg
gtgactcaag
accgggccca
gcggtgtcaa
tctattatga
ggagagaaat
aaaagtggaa
acggaccatc
atggtcacac
tattgtggag
cacgaagaac
gttgacgttt
tcatcaccaa
aattggttga
gtcatagaaa
ctctcacgaa
tcatcagtga
gccacttacg
gagataccaa
acatcatggc
gaaacaaaac
aaaccttggg
ggacaacagc
acgaagaaac
acacccagga

ggggccatat

acgagatggg
agcaacccga
atgccgtgge
tgaatgtgtc
gatggccatt
aagtcaaccc
tagggccagg
tcatgaaaaa
atccaaagtt
tattgatgat
tctccacatt
tggctaacat
agaacacaac
ggaaaagccg
tccaggaagt
acgctgtgtc
cagaagggaa
gactaaagaa
ccatccccat
tcttcatccc
atcccacagt
acaacaacac
aaatggaagc
actccacaca
acatgatttc
agccggatgt
acctagatat
actatgacca
agactggatc
acgtcgtecc
gcgtttttaa
taatgaaaat
tgtgcaccag

tcactgatga
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tttcctagaa
gagcaacatc
cacaacattt
cctaacagct
gtcaaagatg
cataactctc
actccaagca
cccaactgtc
tgaaaagcag
gaggactaca
gtgggaagga
ttttagaggg
caacacaaga
attgaacgcg
ggatagaacc
gcgaggctca
agtagtggac
tgtaagagaa
gtcaacatat
gccagaaaag
ggaagcagga
tcaattttgce
actacaaagg
tgagatgtac
aaggatgttg
tgacctcgga
aattgggaaa
agaccaccca
agcatcatcc
catggtgaca
agagaaagtg
aacagcagag
agaagaattc

gaacaagtgg

6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820



aagtcggcac
aatctccatc
aagaagctag
ggagcacgct
agagagaact
agagacgtga
acaagaatca
gaacacaaga
gtgcaaagac
ggtagtggac
atcagacaga
gaaatcgctg
atcagtggag
gctctaaatg
tggaatgatt
gacggtcgeg
‘atctcccaag
caaatgtgga
tgctcggeag
aaacatgaat
gaaaacccat
gggaaaagag
gcaaagaaca
acagattaca
tggtagaaag
acggaaaaaa
cataaatgcc
aaatccggga
aggagacccc
agtctcgctg
gacgctggga

cagaaaatgg

<210> 22

<211>

3389

20160413
gtgaggctgt
ttgaaggaaa
gggaattcgg
tcttagagtt
ccctgagtgg
gcaagaaaga
cactagaaga
aactagccga
caacaccaag
aagttggcac
tggagggaga
tgcaaaactg
atgattgtgt
acatgggaaa
ggacacaagt
tactcgttgt
gagcagggtyg
gcttgatgta
taccatcaca
ggatgacaac
ggatggaaga
aagaccaatg
tccaagcagce
tgccatccat
caaaactaac
ctatgctacc
atagcttgag
ggccacaaac
tcccttacaa
gaaggactag
aagaccagag

aatggtgctg

478484 185

tgaagatagt
gtgtgaaaca
caaggcaaaa
tgaagcccta
agtggaagga
gggaggagca
cctaaaaaat
ggccattttce
aggcacagta
ctatggactc
aggagtcttt
gttagcaaga
tgtgaaacct
gattaggaaa
gcccttetgt
tccatgtaga
gtctttgcgg
cttccacaga
ttgggttcca
ggaagacatg
caaaactcca
gtgcggctca
aataaatcaa
gaaaagattc
atgaaacaag
tgtgagcccec
taaactatgc
catggaagct
atcgcagcaa
aggttagagg
atcctgctgt

ttgaatcaac

Revised Sequence Listing Text File

aggttttggg
tgtgtgtaca
ggcagcagag
ggattcttaa
gaagggctgce
atgtatgccg
gaagaaatgg
aaactaacgt
atggacatca
aatactttca
aaaagcattc
gtggggcgcyg
ttagatgaca
gacatacaac
tcacaccatt
aaccaagatg
gagacggcct
cgcgacctca
acaagtcgaa
ctgacagtct
gtggaatcat
ttgattgggt
gttagatccc
agaagagaag
gctagaagtc
gtccaaggac
agcctgtagce
gtacgcatgg
caatgggggc
agaccccccc
ctcctcagea

aggttct

agctggttga
acatgatggg

ccatatggta

atgaagatca

acaagctagg
atgacaccgc
taacaaacca
accaaaacaa
tatcgagaag
ccaatatgga
agcacctaac
aaaggttatc
ggttcgcaag
aatgggaacc
tccatgagtt
aactgattgg
gtttggggaa
ggctggcggce
caacctggtc
ggaacagggt
gggaggaaat
taacaagcag
ttataggcaa
aggaagaagc
aggtcggatt
gttaaaagaa
tccacctgag
cgtagtggac
ccaaggcgag
gaaacaaaaa

tcattccagg
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caaggaaagg
aaaaagagag
catgtggctt
ctggttctecce
ttacattcta
aggatgggat
catggaagga
ggtggtgcgt

agaccaaaga

agcccaacta
aatcacagaa
aagaatggcc
cgctttaaca
ttcaagagga
aatcatgaaa
cagagcccga
gtcttacgec
aaatgctatt
catacatgct
gtggattcaa
cccatacttg
ggccacctgg
tgaagaatac
aggagttctg
aagccatagt
gtcaggccat
aaggtgtaaa
tagcggttag
atgaagctgrt
acagcatatt

cacagaacgc

8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

10140

10200

10260

10320
10380
10440
10500
10560
10620
10680
10717



20160413 478484 185 Revised Sequence Listing Text File
<212> PRT
<213> Artificial Sequence

<220>
<223> Dengue virus serotype 3, WVS

<400> 22

Met Ash Asn GIn Arg Lys Lys Ala Lys égn Thr Pro Phe Asn Met Leu
1 5 15

Lys Arg Glu Agg Asn Arg val Ser Thr val GIn GIn Leu ggr Lys Arg
2 25

phe Ser %gu Gly Met Leu Gln Ggy Arg Gly Pro Leu kgs Leu Phe Met
4

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 60

ITe Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asnh
85 90 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu ITe Pro Thr val
; 100 105 110

Met ATa Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met Ile val
115 120 125

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala Ser Gly

ITe Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro His Ile Thr Glu val Glu Pro Glu
165 ' 170 175

Asp ITe Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Asn GlIn Ala Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Leu Ala Pro His val Gly Met Gly Leu Asp Thr Arg Thr Gln Thr Trp
210 ’ 215 220

Met Ser Ala Glu Gly Ala Trp Arg Gln val Glu Lys val Glu Thr Trp
225 230 235 240
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Ala Leu Arg His Sro Gly Phe Thr Ile 5?8 Ala Leu Phe Leu Ala His
45 . 255

Tyr Ile Gly Thr Ser teu Thr GIn Lys val val Ile Phe Ile Leu Leu
260 265 270

Met Leu val Thr Pro Ser met Thr Met Arg Cys val Gly val Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
290 295 300

Lteu Glu His Gly Gly Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp ITe Glu Leu GIn Lys Thr Glu Ala Thr GIn Leu Ala Thr Leu
325 330 335

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn Ile Thr Thr Asp Ser
340 345 350

Arg Cys Pro Thr GIn Gly Glu Ala Ile Leu Pro Glu Glu Gln Asp Gln
: 355 360 365

Asn Tyr val Cys Lys His Thr Tyr val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe Gin
385 390 395 400

Cys Leu Glu Ser ITe Glu Gly Lys val val Gln His Glu Asn Leu Lys
' 405 410 415

Tyr Thr val Ile 1le Thr val His Thr Gly Asp Gln His Gln val Gly
420 425 430

Asn Glu Thr GIn Gly val Thr Ala Glu Ile Thr Pro Gln Ala Ser Thr
435 440 , 445

Ala GTu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser
450 455 460

Pro Arg Thr Gly Léu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 470 475 480

- Asn Lys Ala Trp Met val His Arg GIn Trp Phe Phe Asp Leu Pro Leu
o 485 490 495

Pro Trp Thr Ser Gly Ala Ser Ala Glu Thr Pro Thr Trp Asn Arg Lys
500 505 510
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Glu Leu %ig val Thr pPhe Lys égg Ala His Ala Lys Lys GIn Glu val
525

- val val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu Thr Gly
530 535 540

- Ala Thr Glu Ile Gln Thr Ser Gly Gly Thr Ser Ile Phe Ala Gly His
545 ' 550 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575

Tyr Ala Met Cys Leu Ser Ser Phe val Leu Lys Lys Glu val ser Glu
580 585 : 590

Thr GIn His Gly Thr ITe Leu ITe Lys val Glu Tyr Lys Gly Glu Asp
595 600 605

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly GIn Gly Lys Ala
610 615 620

Leu Asnh Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 635 640

Glu Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile
645 650 655

val Ile Gly Ile Gly Asp Lys Ala Leu Lys ITe Asn Trp Tyr Lys Lys
660 665 670

Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg
675 680 685

Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser val Gly
690 695 700

Gly val Leu Asn Ser Leu Gly Lys Met val His Gln Ile Phe Gly Ser
705 710 715 : 720

Ala Tyr Thr Ala Leu Phe Gly Gly val Ser Trp Met Met Lys Ile Gly
725 730 735

Ile Gly val Leu Leu Thr Trp Ile Gly Leu Asn Ser Lys Asn Thr Ser
740 745 750

Met Ser Phe Ser Cys Ile Ala Ala Gly Ile val Thr Leu Tyr Leu Gly
755 ' 760 765

val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys Asn Lys
770 775 780
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Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val His Thr
785 790 795 800

Trp Thr Glu GIn Tyr Lys Phe Gin Pro Glu Ser Pro Ser Lys Leu Ala
- 805 810 815

ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 825 . 830

val Thr Arg Leu Glu Asn Leu Met Trp Lys GIn Ile Thr Pro Glu Leu
835 840 845

Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met Thr Gly
850 855 - 860

Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg Pro Gln
865 ‘ 870 875 880

Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 890 895

Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly Pro Glu
900 905 910

Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Ash Ser Leu Glu vaTl
915 920 925 ’

Glu Asp Tyr Gly phe Gly val Phe Thr Thr Asn Ile Trp Leu Lys Leu
930 935 © 940

Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
945 950 955 960

Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp Ile Glu
965 970 975

ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe Ile Glu
980 - 985 . 990

val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser Asn Gly
995 1000 1005

val Lteu Glu Ser Glu Met Ile 1Ile Pro Lys Asn Leu Ala Gly Pro
1010 1015 1020

val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr GlIn Ile Thr
1025 ‘ 1030 1035

Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 1050
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Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 1065

Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile Thr Glu
1070 1075 1080

Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu

Arg Tyr Arg Gly
1085 1090 1095

Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu Lys Glu
1100 1105 1110

Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly His Gly
1115 1120 1125

Gln val 'Asp Ash Phe Ser Leu Gly val Leu Gly Met Ala Leu Phe
1130 1135 1140

Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His Ala Ile
1145 1150 1155

Leu Leu val Ala val ser Phe val Thr Leu Ile Thr Gly Asn Met
1160 1165 1170

Ser Phe Arg Asp Leu Gly Arg Vval Met val Met val Gly Ala Thr
1175 ; -1180 1185

Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala Leu Leu
1190 1195 1200

Ala Ala prhe Lys val Arg Pro Thr Phe Ala Ala Gly Leu Leu Leu
1205 1210 1215

Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile Gly Ile
1220 1225 1230

val Leu Leu Ser Gln ser Thr Ile Pro Glu Thr Ile Leu Glu Leu
1235 1240 , 1245

Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met val Arg
1250 1255 1260

Asn Met Glu Lys Tyr Gin Leu Ala val Thr Ile Met Ala Ile Leu
1265 1270 1275

Ccys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys val Ser
1280 ' 1285 1290

cys Thr 1Ile Leu Ala val val Ser val Ser Pro Leu Phe Leu Thr
1295 1300 1305
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Ser Ser GIn Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu Thr Ile
1310 1315 1320

Lys Gly Leu Asn Pro Thr Ala Ile pPhe Leu Thr Thr Leu Ser Arg
1325 1330 1335

Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile Met Ala
1340 1345 : 1350

val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys Asn ASp
1355 1360 1365

ITe Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu Thr val
1370 1375 1380

Cys Tyr Vval Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu Glu Arg
1385 1390 1395

Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile Ser Gly Ser
1400 1405 1410

Ser Pro Ile Leu Ser ITe Thr Ile Ser Glu Asp Gly Ser Met Ser
1415 1420 1425

ITe Lys Asn Glu Glu Glu Glu Gln Thr Leu Thr ITe Leu Ile Arg
: 1430 1435 ’ 1440

Thr Gly tLeu Leu val Ile Ser Gly Leu Phe Pro val Ser Ile Pro
1445 1450 1455

ITe Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys GIn Arg
1460 1465 : 1470

Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met Gly Lys
1475 1480 1485

Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys Gly Ile
1490 1495 ‘ 1500

Leu Gly Tyr Ser GIn ITe Gly Ala Gly val Tyr Lys Glu Gly Thr
1505 1510 1515

Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu Met His
1520 1525 1530

Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys Lys Asp
1535 ‘ 1540 1545

teu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu Trp Lys
1550 1555 1560
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Glu Gly Glu Glu val GIn val Leu Ala Leu Glu Pro Gly Lys Asn
1565 1570 1575

Pro Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr Asn Ala

Arg
1580 1585 1590

Gly Thr 1Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly Thr Ser
1595 1600 1605

Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly Leu Tyr
1610 1615 1620

Gly Asn Gly val val Thr Arg ser Gly Ala Tyr val Ser Ala 1Ile
1625 1630 1635

Ala GIn Thr Glu Lys Ser Ile Glu Asp Ash Pro Glu Ile Glu Asp
1640 1645 1650

Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu His Pro
1655 1660 1665

Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val Arg Glu
1670 1675 1680

Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro Thr Arg
1685 1690 1695

val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu Pro Ile
1700 1705 1710

Arg Tyr GIn Thr Pro Ala Ile Arg Ala val His Thr Gly Arg Glu
1715 1720 1725

Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg Leu Leu
1730 1735 1740

ser Pro Vval Arg val Pro Asn Tyr Asn Leu Ile Ile Met Asp Glu
1745 1750 - _ 1755

Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly Tyr Ile
1760 1765 1770 '

Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe Met Thr
1775 1780 1785

Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro GIn Ser Asn Ala
1790 : 1795 ( 1800

Pro Ile 1Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser Trp Asn
1805 » 1810 1815
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ser Gl His Glu Trp val Th; Asp Phe Lys Gly &%30 Thr val Trp
1825

Y
1820

Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala Cys Leu
1835 1840 1845

Arg Lys Asn Gly Lys Lys val 1Ile Gln Leu Ser Ar

g Lys Thr Phe
1850 1855 1860

Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp Phe val
1865 1870 1875

val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys Ala Glu
1880 1885 1890

Arg val 1Ile Asp Pro Arg Arg Cys Met Lys Pro val 1Ile Leu Thr
1895 1900 1905

Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro val Thr
1910 1915 1920

His Sser Ser Ala Ala GIn Arg Arg Gly Arg Ile Gly Arg Asn Pro
1925 1930 1935

tys Asn Glu Asn Asp GIn Tyr 1Ile Tyr Met Gly Glu Pro Leu Glu
1940 1945 1950 ,

Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met Leu Leu
1955 1960 1965

Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met Phe Glu
1970 1975 1980

Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr Arg Leu
1985 1990 1995

Arg Gly Glu Ala Arg Lys Thr pPhe val Asp Leu Met Arg Arg Gly
2000 2005 ‘ : 2010

Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu Gly Ile
2015 2020 2025

Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys Asn Asn
2030 2035 2040

GIn Ile Leu Glu Glu Asn val Glu val Glu Ile Trp Thr Lys Glu
2045 ' 2050 2055

Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala Arg Ile
2060 2065 2070
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Tyr Ser Asp Pro Leu Ala Leu Lys Glu phe Lys Glu Phe Ala Ala
2075 2080 2085

Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met Gly Arg
2090 2095 2100

Leu Pro Thr phe Met Thr GIn Lys Ala Arg Asn Ala Leu Asp Asn
2105 2110 2115

Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala Tyr Asn
2120 2125 2130

His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu Leu Leu
2135 ’ 2140 2145

Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu Phe Leu
2150 2155 2160

Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met Cys Cys
2165 2170 2175 :

ITe ITe Thr Ala Ser Ile Leu Leu Trp Tyr Ala Gin 1Ile Gln Pro
2180 2185 2190

His Trp Ile Ala Ala Ser Ile 1Ile Leu Glu Phe Phe Leu ITe val
2195 2200 - 2205

teu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln Asp Asn
2210 2215 2220

GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val Ala Ala
2225 2230 2235

Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys Lys Asp
2240 2245 ' 2250

Leu Gly Leu Gly ser Ile Ala Thr GIn Gln Pro Glu Ser Asn Ile
2255 2260 . 2265

Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu Tyr Ala
2270 2275 2280

val Ala Thr Thr phe val Thr Pro Met Leu Arg His  Ser Ile Glu
2285 2290 2295

Asn Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn Gln Ala
2300 ’ 2305 2310

Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser Lys Met
2315 2320 2325
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Asp
Asn
Tyr
Ala
Asp
Lys
val
Ala
Asn
Asn
Ser
Ile
Leu
Glu
Thr
Phe

Leu

Ile
2330

Pro
2345

Ala
2360

Gln
2375

Phe
2405

Thr
2420

Leu
2435

Pro
2450

Ile
2465

Ile
2480

val
2525

Asp

2540

val
2555

Gly
2570

Gly

Ile

Ile

Lys

Ile

Glu

Gln

Thr

Gly

Phe

Met

Glu

Lys

Asp

His

Glu

Cys

20160413 478484 185 Revised Sequence L1st1n%
Gin

val Pro Leu Leu

Thr

Ile

Arg

Thr

Lys

val

Leu

Arg

Arg

Lys

Thr

Ser

Arg

His

Arg

Gly

Leu

Gly

Ala

val

Gln

Leu

Ala

Phe

Gly

Asn

Leu

Glu

Thr

Ala

Asn

Arg

Thr

Pro

Ala

Ile

Leu

Met

Thr

Trp

Ser

Thr

Gly

Phe

Leu

val

Met

Gly

2335

Ala Ile Gly Cys Tyr
2340

Ser

Text File
val

Ala Ala Leu Phe Leu Leu val Ala His

2350

Ala
2380

AsSp
2395

Gly
2410

Met
2425

Gly
2440

Asn

2455

Tyr
2470

Thr
2485

Glu
2500

Gln
2515

Ala
2530

Ser
2545

val
2560

Gl
2

Leu

Gly

Leu

Gln

Arg

Pro

Thr

Leu

Asn

Lys

I]e

Lys

Arg

Thr

Trp

Gln Ala Lys

Ile Met Lys

Asp Pro Ile

val Met Leu

Thr Thr Trp

Ile Ser Thr

Thr Ile Ala

Ala Gly Ala

Thr Arg Arg

Trp Lys Ser

Tyr Lys Lys

Glu Gly Ile

‘Gly ser Ala

Pro Glu Gly

Ser Tyr Tyr
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2355

Ala
2370

Asn
2385

Pro
2400

Leu
2415

Ala
2430

Leu
2445

val
2460

Ser
2520

Lys
2535

Lys
2550

Lys
2565

Cys
2580

Thr

Pro

Tyr

val

Leu

Trp

ser

Leu

Thr

Leu

Gly

Arg

Leu

val

" Gly

Arg
Thr
Asp
Leu
Cys
Glu
Met
Leu
Gly
Asn
Ile
Gly
Arg
val

Gly

Glu

val

Pro

Cys

Glu

Gly

Ala

Phe

Asn

Trp

Asp

Leu
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Lys Asn Vval Arg Glu val Lys Gly Leu Thr Lys Gly Gly Pro Gly
2585 2590 2595

His Glu Glu Pro ITe Pro Met Ser Thr Tyr Gly Trp Asn Leu val
2600 2605 2610

Arg Leu Gin Ser Gly val Asp val Phe Phe Ile Pro Pro Glu Lys
2615 2620 2625

Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro Asn Pro
2630 2635 2640

Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn teu val Glu
2645 2650 2655

Asn Trp Leu Asn Asn Asn Thr Gln Phe Cys Ile Lys Val Leu Asn
2660 2665 2670

Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu Gln Arg
2675 2680 2685

Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg Asn Ser
2690 2695 2700

Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn Ile val
2705 2710 2715

Ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg Phe Thr
2720 2725 2730

Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp Leu Gly
2735 2740 2745

Ser Gly Thr Arg Asn Ile Gly 1Ile Glu Ser Glu Ile Pro Asn Leu
2750 2755 2760

Asp Ile 1Ile Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu His Glu
2765 2770 _ 2775

Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr Trp Ala
2780 2785 . 2790

Tyr His Gly Ser Tyr Glu Thr Lys GIn Thr Gly Ser Ala Ser Ser
2795 2800 2805

Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp Asp val
2810 ' 2815 2820

val Pro Met val Thr GIn Met Ala Met Thr Asp Thr Thr Pro phe
2825 2830 2835 :
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Gly GIn GlIn Arg val Phe Lys Glu Lys val Asp Thr Arg Thr Gln
2840 2845 2850

Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr Ala Glu
2855 2860 2865

Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg Met Cys
2870 2875 2880

Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala Ala Leu
2885 2890 2895

Gly Ala 1I1e pPhe Thr Asp Glu Asn Lys Trp Lys Ser Ala Arg Glu
2900 2905 2910

Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg
2915 2920 ~ 2925 '

Asnh Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr Asn Met
2930 2935 2940

Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys Ala Lys
2945 2950 2955

Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg Phe Leu
2960 2965 2970

Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe Ser
2975 2980 2985

Arg Glu Asn Ser Leu Ser Gly val Glu Gly G1Q G1y Leu His Lys
2990 2995 3000

Leu Gly Tyr Ile Leu Arg Asp Val Ser Lys Lys Glu Gly Gly Ala
3005 3010 ' 3015

Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile Thr Leu
3020 3025 ‘ 3030

Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met Glu Gly
3035 3040 3045

Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr Tyr Gln
3050 3055 3060

Asn Lys val val Arg val Gln Arg Pro Thr Pro Ar

g Gly Thr val
3065 o 3070 3075

Met Asp Ile Ile Ser Arg Arg Asp Glin Arg Gly Ser Gly GIn val
3080 3085 3090
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Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala GIn Leu
3095 3100 3105

Ile Arg GIn Met Glu Gly Glu Gly val Phe Lys Ser Ile Gln His
3110 3115 3120

teu Thr Ile Thr Glu Glu ITe Ala val GIn Asn Trp Leu Ala Arg
3125 » 3130 3135

val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile ser Gly Asp Asp
3140 3145 3150 :

Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala Leu Thr
3155 3160 3165

Ala Leu Asn Asp Met Gly Lys ITe Arg Lys Asp Ile GIn Gln Trp
3170 3175 3180

Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro Phe Cys
3185 3190 3195

Ser His His Phe His Glu Leu TIle Met Lys Asp Gly Arg val Leu
©o3200 ) 13205 3210

val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg Ala Arg
3215 ; 3220 3225

Ile ser GIn Gly Ala Gly Trp Ser Leu Arg‘GTU Thr Ala Cys Leu
3230 3235 3240

Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe His Arg
3245 3250 3255

Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala val Pro
3260 3265 3270

Ser His Trp val Pro Thr ser Arg Thr Thr Trp Ser 1Ile His Ala
3275 3280 ’ 3285

Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val Trp Asn
3290 3295 3300

Arg val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys Thr Pro
3305 3310 3315

val GTu Ser Trp Glu Glu ITe Pro Tyr Leu Gly Lys Arg Glu Asp
3320 ' 3325 3330

Gln Trp Cys Gly Ser teu Ile Gly teu Thr Ser Arg Ala Thr Trp
3335 3340 3345
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3350
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Ash ITe Gln Ala Ala 1Ile Asn Gln val Arg Ser Leu Ile

3355

3360

Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg Phe
3370

3365

3375

Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385

<210>
<211>
<212>
<213>

<220>
<223>

<400> 23
agttgttagt

23
DNA

gttctaacag
aaaaacacgc
ctgacaaaga
gccctggtgg
tggggaacaa
ggaaggatgc
attccaacag
gggaagaatg
acactcatag
cacattaccg
gtgacttatg
ttagctecec
ggagcttgga
atactagccc
tttatactat
agagattttg
gggtgtgtga
gaggccaccc
acaaccgact
aactacgtgt
ggcaagggaa
gtggtgcaac
caccaggtgg

10717

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttecctteg
ttaaaaaatc
tgaacatctt
tgatggegtt
aaagaggaaa
ctatggatct
aagtggagcc
gaacatgcaa
atgttggcat
gacaagtcga
tatttcttgc
taatgctggt
tggaaggcct
ctaccatggc
aactggcgac
caagatgtcc
gtaagcatac
gcttggtgac
atgagaacct

gaaatgaaac

Artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgce

tggaatgctg

tttcctaaca

aaaagctatt
gaataggaga
ccatttaacc
atccctactt
gggagagatg
tgaagacatt

tcaagctgga

'gggactggac

gaaggtagag

ccattacata

‘taccccatcc

atcgggagct
taagaacaag
cctaaggaag
cacccaaggg
atacgtggac
atgcgcgaaa
caaatacacc

gcagggagtc

bengue virus serotype 3, BVS

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acgcgtgatg
ttcaagacag
tgtgatgaca
gactgctggt
gagcatagac
acacgcactc
acatgggccc
ggcacttcct
atgacaatga
acgtgggttg
cccacgcetgg
ctatgcattg
gaagcgattt
agaggctggg
fttcaatgtt
gtcatcatca

acggctgaga

agggagctaa

ataaccaacg
gcgtgtcgac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgeg
cctctggaat
cggtcactta
gcaaccttac
gcgataagag
aaacctggat
ttaggcaccc
tgacccagaa
gatgtgtagg
acgtggtgct
acatagagct
agggaaaaat
tacctgagga
gaaacggttg
tagaatcaat
cagtgcacac

taacacccca
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gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgattgtg
caacatgtgc
caaatgcccc
atcgacatgg
atcagtggcg
gtcggctgaa
agggttfacc
agtggttatt
agtaggaaac
cgagcacggt
tcagaagacc
taccaacata
gcaggaccag
tggtttgttt
agagggaaaa
aggagaccaa

ggcatcaacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



gctgaageca
ttggatttca

caatggttct

tggaacagga

gttgttcttg
Caaaﬁctcag
aaattggaac
gaagtctccg
gcaccctgea
ctgatcacag
cctecttttg
tggtacaaga
cgcatggeca
tcattaggga
gtctcctgga
aaaaatactt
gtcatggtgc
ggcagtggga
ccagaatccc
ggaatccgct
aatcacattc
atcatgcagg
aaaacatggg
gatggccccg
gaagactatg
gatgtattct
gccgatatgg
tctttcattg
gtgctagaaa
tatagaccag
gactttgatt
ccctetttga
tgcacattac

agaccattga

20160413
ttttacctga
atgaaatgat
ttgacttacc
aagagcttct
gatcacaaga
gaggcacaag
tcaaggggat
éaacgcagca
agattccttt
ccaatccagt
gagaaagtaa
agggaagctc
tcttgggaga
aaatggtcca
tgatgaaaat
ctatgtcatt
aggccgatag
ttttcatcac
cttcaaaact
cagtaacaag
tatcagaaaa
caggaaaacg
gcaaagcaaa
aaacagcaga
gctttggagt
gcgactcaaa
gttattggat
aagttaaaaa
gtgagatgat
gctaccatac
tctgtgatgg
gaacaaccac
caccgctaag

aggagaaaga

478484 185
atatggaacc
ctcattgaca
cctaccatgg
tgtgacattt
gggagcaatg
tatctttgeg
gagctatgea
tgggacaata
ctccacggag
ggtgaccaag
catagtaatt
gattgggaag
cacagcctgg
Ccaaatattt
tggaataggt
ttcatgcatc
tggttgcgtt
agacaacgtg
agcttcagcet
actggagaat
tgaggtgaag
atctctgegg
aatgctctct
atgccccaac
attcaccacc
actcatgtca
agaaagtgca
ctgccactgg
aattccaaag
acaaataaca
aacaacagtg
tgcctctgga
étacagaggt

agagaatttg

Revised Sequence Listing Text File

ctcgggctag
atgaagaaca
acatcaggag
aaaaatgcac
catacagcac
gggcacttaa
atgtgcttga
ctcattaagg
gatggacaag
aaggaggagc
ggaattggag
atgttcgagg
gactttggat
gggagtgctt
gtcctcttaa
gcggccggea
gtgagctgga
cacacatgga
atccagaaag
ctgatgtgga
ttaactatta
cctcagccca
acagagtctc
acaaatagag
aatatatggc
gcggccataa
ctcaatgaca
ccaaaatcac
aatctcgctg
ggaccatggc
gtagtgactg
aaactcataa
gaggatgggt

gtcaactcct

aatgctcaCC
aagcatggat
cttcagcaga
atgcaaaaaa
tgacaggagc
aatgtagact
gtagctttgt
ttgagtacaa
gaaaagctct
ctgtcaacat
acaaagCCCt
CCaCtgccag
cagtgggtgg
acacagccct
cctggatagg
ttgtgacact
ddaacaaaga
Cagaacaata
cccatgaaga
aacaaataaé
fgacaggaga
ctgagctgaa
ataaccagac
cttggaattc
taaaattgaa
aagacaacad
catggaagat
acaCCCtCtg
gaccagtgtc
atctaggtaa
aggactgcegg
cagaatggtg
gctggtacgg
tggtcacagc
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acggacaggt
ggtacataga
aacaccaact
gcaagaagta
tacagagatc
caagatggac
gttgaagaaa
aggggaagat
caatggcaga
tgaggctgaa
gaaaatcaac
aggtgcaagg
tgttttgaat
atttggtgga
gttgaactca
gtatttggga
actgaaatgt
caagttccaa
ggacatttgt
accagaattg
catcaaagga
gtattcatgg
ctttctcatt
gttggaagtt
agaaaaacag
agccgtccat
agagaaagcc
gagcaatgga
tcaacacaac
gcttgagatg
aaatagagga
ctgccgatct
gatggaaatc
tggacatggg

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



caggtcgaca
aggacccgag
atcacaggga
atgacggatg
agaccaactt
actactatag
actgatgcgt
caattggcag
gcatggaaag
tcctecacage
acagctattt
gaggctatca
attcccatga

ggacgatcgg
gagatatcag

ataaaaaatg

atctcaggac
gtgaagaaac
gctgaactgg
atcggagccg
gctgttctaa
ctaatatcat
caggtattgg
ttcaaaacca
ggatctccaa
acaaggagtg
ccagagatcg
ggagcgggaa
ttgagaacat
agaggacttc
attgtggacc
ccaaactaca
gctagaggat

gccactcccc

20160413
acttttcact
taggaacgaa
acatgtcctt
acataggtat
ttgcagctgg
gaattgtact
tagccttagg
tgactatcat
tgagttgcac
aaaaaacaga
ttctaacaac
tggcagtcgg
caggaccatt
ccgatttgga
gaagcagtcc
aagaggaaga

tttttectgt

aacgggccgg

aagatggagc
gagtttacaa
tgcataaagg
atggaggagdg
cactggagcc
acgccggaac
ttatcgacaa
gagcatatgt
aagatgacat
agacgaagag
taatcttgge
caataagata
taatgtgtca
acctgattat
acatctcaac

cgggaagcag

478484 185
aggagtcttg
acatgcaata
tagagacctg
gggcgtgact
actactcttg
cctcteccag
catgatggtc
ggctatcttg
aatattggca
ttggatacca
cctctcaaga
gatggtgagc
agtggctgga
actggagaga
aatcctgtca
acaaacactg
atcaatacca
agtattgtgg
ctatagaatt
agaaggaaca
aaagaggatt
ctggaagtta
tggaaaaaat
aataggtgct
aaaaggaaaa
gagtgctata
tttccgaaag
atacctteccg
ccccactaga
ccagacccca
tgccacattt
catggacgaa
tcgagtggag

agacccattt

Revised Sequence Listing Text File

ggaatggcat
ctactagttg
ggaagagtga
tatcttgecc
agaaagctga
agcaccatac
ctcaaaatgg
tgcgtcccaa
gtggtgtccy
ttagcattga
accagcaaga
attttagcca
gggctcctca
gcagccgatg
ataacaatat
accatactca
atcacggcag
gatgttcctt
aagcaaaaag
ttccatacaa
gaaccatcat
gaaggagaat
ccaagagccg
gtatctctgg
gttgtgggtc
gcccagactg
agaagactga
gccatagtca
gttgtggcag
gccatcagag
accatgaggc
gcccatttca
atgggtgagg

cctcagagca

tgttcctgga
cagtttcttt
tggttatggt
tactagcagc
cctccaagga
cagagaccat
tgagaaatat
acgcagtgat
tttccccact
cgatcaaagg
aaaggagctg
gttctctect
ctgtgtgcta
tcaaatggga
cagaagatgg
ttagaacagg
cagcatggta
cacccccacc
ggattcttgg
tgtggcatgt
gggcggacgt
ggaaggaagyg
tccaaacgaa
acttttctcc
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga
ctgtgcacac
tgctatcacc
cagacccagce
cagctgggat

atgcaccaat
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ggaaatgctt
tgtgacattyg
aggcgecact
cttcaaagtc
éttgatgatg
tcttgagttg
ggaaaagtat
attacaaaac
gttcttaaca
tctcaatcca
gccattaaat
aaaaaatgat
cgtgctcact
agaccaggca
tagcatgtcg
attgctggty
cctgtgggaa
catgggaaag

atattcccag

-cacacgtggc

caagaaagac
agaagaagtc
acctggtctt
tggaacgtca
tggtgttgtt
tgaagacaac
cctccaccca
aaaacggggt
ggaagccctt
€gggcgggag
agttagagtg
aagtatagca
ttttatgaca

catagatgaa

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520



gaaagagaaa
gggaagactg
aggaaaaatg
aagactagaa
aatttcaagg
gatggtgaag
caaagaagag
ggggaacctc
gataacatca
gtggatgcca
ttaatgagaa
aactacgcag
aacgtggaag
ttggatgcta
ggaagaaagt
actcagaagg
ggaagggcgt
ctgacacttc
atagggaaga
gcacaaatac
ttgcttattc
gtcatagcca
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc
gacatcggag
atagcagctc
aaagcaacca
gatggaataa
ttgggacaag
tgggctctgt
aatccaggga

agttacttgg

20160413
tccctgaacg
tttggttcgt
gaaagaaagt
ccaatgattg
ctgagagggt
agcgggtgat
ggagaatagg
tggaaaatga
acacgccaga
ttgatggcga
gaggagacct
acagaaggtg
ttgaaatctg
ggatctattc
ctctgaccect
caagaaacgc
acaaccatgc
tggctacagt
tgacccfggg
agccacactg
cagaacctga
tcctecacagt
aagatctcgg
atctacgtcc
tgttgagaca
aagccacagt
ttccecttet
ttttcttatt
gagaagctca
cagtgattga
taatgctect
gtgaggcttt
ggttttggaa
ccggagetgg

478484 185
ctcgtggaat
tccaagtata
gatacaactc
ggacttcgtg
tatagacccc
tctggcagga
aagaaatcca
tgaagactgt
aggaatcatt
ataccgcttg
accagtctgg
gtgttttgat
gacaaaagaa
tgacccactg
gaacctaatc
actggacaac
tctcagtgaa
cacgggaggyg
aatgtgctgc
gatagcagct
aaaacagaga
ggtggccgcea
attgggaagc
tgcatcagca
tagcattgaa
gttaatgggt
cgccattgga
ggtagcacat
gaaaagagca
cctagatcca
agtcctetge
aaccttagct
cactaccatt

acttctecttt

Revised Sequence Listing Text File

tccggacatg
aaagcaggaa
agtaggaaga
gttacaactg
agacgctgca
cctatgccag
aaaaatgaga
gcacactgga
cctagcatgt
agaggagaag
ttggcctaca
ggagtcaaga
ggggaaagga
gcgctaaaag
acagaaatgg
ttagcagtgc
ctgccggaga
atctttttat
ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgcaaccc
tggacgctgt
aattcctcag
ctcgggaaag
tgctactcac
tatgccatca
gcggcegggea
ataccttatg
gtgactcaag
accgggcecca
gcggtgtcaa

tctattatga

aatgggtcac
atgatatagc
cctttgattc
acatttcaga
tgaaaccagt
tgacccactc
atgaccagta
aagaagctaa
tcgaaccaga
caaggaaaac
gagtggcagc
acaaccaaat
agaaattgaa
aatttaagga
gtaggctccc
tgcacacggce
ccctggagac
tcttgatgag
ctagcatcct
tggagttttt
acaaccaact
acgagatggg
agcaacccga
atgccgtgge
tgaatgtgtc
gatggccatt
aagtcaaccc
tagggccagg
tcatgaaaaa
atccaaagtt
tattgatgat
tctccacatt
tggctaacat

agaacacaac
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ggattttaaa
agcttgectg
tgagtatgtc
aatgggtgcec
catactaaca
tagtgcagca
catatacatg
aatgctccta
gcgtgaaaag
ctttgtagac
tgaaggcatc
cctagaagaa
acccagatgg
atttgcagec
aaccttcatg
tgaggcaggt
attgctttta
cgcaaggggc
cctatggtac
tctcatagtt
gacctacgtt
tttcctagaa
gagcaacatc
cacaacattt
cctaacagct
gtcaaagatg
cataactctc
actccaagca
cccaactgtc
tgaaaagcag
gaggactaca
gtgggaagga
ttttagaggg

caacacaaga

5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560



aggggaactg
ttgggaaaaa
ttagcaaaag
gcaaaactga
ctcggttgtg
gtcaaaggcc
gggtggaatc
tgtgacacat
cgaacactca
ataaaggttc
aaatatggag
tgggtatcca
atcaacagat
agcggaaccce
agaatagaaa
tacaaaacgt
atggtcaacg
cagatggcaa
gacacgagaa
tggctttgga
acaagaaagg
aagtcggcac
aatctccatc
aagaagctag
ggagcacgct
agagagaact
agagacgtga
acaagaatca
gaacacaaga
gtgcaaagac
ggtagtggac
atcagacaga
gaaatcgctg
atcagtggag

20160413
gcaacatagg
gtgaattcca
aaggcattaa
gatggttcgt
gcagaggagg
taacaaaagg
tagtgcgtct
tattgtgtga
gagtccttaa
tcaacccata
gagccttagt
atgcttccgg
ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacce
aagaattagg
tgagaagcaa
gtgaggctgt
ttgaaggaaa
gggaattcgg
tcttagagtt
ccectgagtgg
gcaagaaaga
cactagaaga
aactagccga
caacaccaag
aagttggcac
tggagggaga
tgcaaaactg

atgattgtgt

478484 185
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac
ctggtcatac
aggaccagga
tcaaagtgga
cataggggag
cttagtagaa
tatgcecctca
gaggaatcca
gaacatagtg
atacaagaaa
gattgaaagt
agagcatgaa
tggtagctat
gctgctgaca
gactccattt
gaaagaaggc
gaagaaaaag
tgcagccttg
tgaagatagt
gtgtgaaaca
caaggcaaaa
tgaagcccta
agtggaagga
gggaggagca
cctaaaaaat
ggccattttce
aggcacagta
ctatggactc
aggagtcttt
gttagcaaga

tgtgaaacct

Revised Sequence Listing Text File

ggagagaaat
aaaagtggaa
acggaccatc
atggtcacac
tattgtggag
cacgaagaac
gttgacgttt
tcatcaccaa
aattggttga
gtcatagaaa
ctctcacgaa
tcatcagtga
gccacttacg
gagataccaa
acatcatggc
gaaacaaaac
aaaccttggg
ggacaacagc
acgaagaaac
acacccagga
ggggccatat
aggttttogg
tgtgtgtaca
ggcagcagag
ggattcttaa
gaagggctgce
atgtatgccg
gaagaaatgg
aaactaacgt
atggacatca
aatactttca
aaaagcattc
gtggggcgcg
ttagatgaca

ggaaaagccg
tccaggaagt
acgctgtgtc
cagaagggaa
gactaaagaa
ccatccecat
tcttcatccc
atcccacagt
acaacaacac
aaatggaagc
actccacaca
acatgatttc
agccggatgt
acctagatat
actatgacca
agactggatc
acgtcgtccc
gcgtttttaa
taatgaaaat
tgtgcaccag
tcactgatga
agctggttga
acatgatggg
ccatatggta
atgaagatca
acaagctagg
atgacaccgc
taacaaacca
accaaaacaa
tatcgagaag
ccaatatgga
agcacctaac
aaaggttatc

ggttcgcaag
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attgaacgcg

ggatagaacc

gcgaggetca

agtagtggac
fgtaagagaa
gtcaacatat
gccagaaaag
ggaagcagga
tcaattttgce
actacaaagg
tgagatgtac
aaggatgttg
tgacctcgga
aattgggaaa
agaccaccca
agcatcatcc
catggtgaca
agagaaagtg
aacagcagag
agaagaattc
gaacaagtgg
caaggaaagg
aaaaagagag
catgtggctt
ctggttctee
ttacattcta
aggatgggat
catggaagga
ggtggtgcgt
agaccaaaga
agcccaacta
aatcacagaa
aagaatggcc

cgctttaaca

7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
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gctctaaatg acatgggaaa gattaggaaa gacatacaac aatgggaacc ttcaagagga 9660
tggaatgatt ggacacaagt gcccttctgt tcacaccatt tccatgagtt aatcatgaaa 9720
gacggtcgeg tactcgttgt tccatgtaga aaccaagatg aactgattgg cagagcccga 9780
atctcccaag gagcagggtg gtctttgcgg gagacggect gtttggggaa gtcttacgcc 9840
caaatgtgga gcttgatgta cttccacaga cgcgacctca ggctggcggcﬂéaatgctatt 9900
tgctcggecag taccatcaca ttgggttcca acaagtcgaa caacctggtc catacatgcet 9960
aaacatgaat ggatgacaac ggaagacatg ctgacagtct ggaacagggt gtggattcaa 10020
gaaaacccat ggatggaaga caaaactcca gtggaatcat gggaggaaat cccatacttg 10080
gggaaaagag aagaccaatg gtgcggctca ttgattgggt taacaagcag ggccacctgg 10140
gcaaagaaca tccaagcagc aataaatcaa gttagatccc ttataggcaa tgaagaatac 10200
acagattaca tgccatccat gaaaagattc agaagagaag aggaagaagc aggagttctg 10260
tggtagaaag caaaactaac atgaaacaag gctagaagtc aggtcggatt aagccatagt 10320
acggaaaaaa ctatgctacc tgtgagcccc gtccaaggac gttaaaagaa gtcaggecat 10380
cataaatgcc atagcttgag taaactatgce agcctgtage tccacctgag aaggtgtaaa 10440
aaatccggga ggccacaaac catggaagct gtacgcatgg cgtagtggac tageggttag 10500
aggagacccc tcccttacaa atcgcagcaa caatgggggc ccaaggcgag atgaagctgt 10560
agtctcgctg gaaggactag aggttagagg agaccccccc gaaacaaaaa acagcatatt 110620
gacgctggga aagaccagag atcctgctgt ctcctcagca tcattccagg cacagaacgce 10680
cagaaaatgg aatggtgctg ttgaatcaac aggttct 10717
<210> 24
<211> 3389
<212> PRT
<213> Artificial Sequence
<220>
<223> Dengue virus serotype 3, BVS
<400> 24 » _
Met Asn Asn Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 5 10 15
Lys Arg Glu Arg Asn Arg val Ser Thr val GIln GIn Leu Thr Lys Arg
, 20 25 30
Phe Ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Léu Phe Met
35 40 45
Ala Leu val Ala phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 ' 60
Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 : 70 75 80
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Leu Arg Gly phe ggg Lys Glu Ile Gly ggg Met Leu Asn Ile Leu Asn

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

mMet Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met ITe val
115 120 125

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala Ser Gly
130 135 140

ITe Asn Met Cys Thr Leu ITe Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro His Ile Thr Glu val Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn teu Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Asn Gln Ala Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Lteu Ala Pro His val Gly Met Gly Leu Asp Thr Arg Thr GIn Thr Trp
- 210 215 220

Met Ser Ala Glu Gly Ala Trp Arg GIn val Glu Lys val Glu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr ITe Leu Ala Leu Phe Leu Ala His
245 250 255

Tyr ITe Gly Thr Ser Leu Thr Gln Lys val val 1le phe Ile Leu Leu
260 265 270

Met teu val Thr Pro Ser Met Thr Met Arg Cys val Gly val Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
290 295 300

teu Glu His Gly Gly cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu GIn Lys Thr Glu Ala Thr Gln Leu Ala Thr Leu
325 330 335

Arg Lys Leu Cys Ile Glu Gly Lys ITe Thr Asn Ile Thr Thr Asp Ser
340 345 350
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Arg Cys Pro Thr Gin Gly Glu Ala Ile Leu Pro Glu Glu GIn Asp Gln
355 360 365

Asn Tyr val Cys Lys His Thr Tyr val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe Gln
385 390 395 400

- Cys Leu Glu ser Ile Glu Gly Lys val val GlIn His Glu Asn Leu Lys
405 410 415

Tyr Thr val Ile Ile Thr val His Thr Gly Asp GlIn His GIn val Gly
420 425 430

Asn Glu Thr Gln Gly val Thr Ala Glu Ile Thr Pro Gln Ala Ser Thr
435 440 445

Ala Glu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser
450 455 460

Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 470 475 480

Asn Lys Ala Trp Met val His Arg GIn Trp Phe Phe Asp Leu Pro Leu
485 490 495

Pro Trp Thr ser Gly Ala Ser Ala Glu Thr Pro Thr Trp Asn Arg Lys
500 505 510

Glu Leu Leu val Thr pPhe Lys Asn Ala His Ala Lys Lys Gln Glu val
515 520 525

val val Leu Gly ser GIn Glu Gly Ala Met His Thr Ala Leu Thr Gly
530 535 , 540

Ala Thr Glu Ile GIn Thr Ser Gly Gly Thr Ser Ile Phe Ala Gly His
545 550 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575

Tyr Ala Met Cys Leu Ser Ser Phe val Leu Lys Lys Glu val Ser Glu
580 585 590

Thr GIn His Gly Thr Ile Leu Ile Lys val Glu Tyr Lys Gly Glu Asp
595 600 605

Ala Pro Cys Lys Ile Pro pPhe Ser Thr Glu Asp Gly Gln Gly Lys Ala
610 615 - 620
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Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 635 640

Glu Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile
645 650 655

val I1e Gly Ile Gly Asp Lys Ala Leu Lys i]e Asn Trp Tyr Lys Lys
660 665 670

Gly ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg
675 680 685

Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser val Gly
690 695 700

Gly val Leu Asn Ser Leu Gly Lys Met val His GIn Ile Phe Gly Ser
705 710 715 720

Ala Tyr Thr Ala Leu Phe Gly Gly val Ser Trp Met Met Lys Ile Gly
725 730 735

Ile Gly val Leu Leu Thr Trp Ile Gly Leu Asn Ser Lys Asn Thr Ser
740 745 750

Met Ser Phe Ser Cys Ile Ala Ala Gly Ile val Thr Leu Tyr Leu Gly
755 760 765

val Met val GlIn Ala Asp Ser Gly Cys val val Ser Trp Lys Asn Lys
770 775 780

Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val His Thr
785 790 795 800

Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys Leu Ala
805 810 , ' 815

ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 825 830

val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro Glu Leu
835 840 845

Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr ITle Met Thr Gly
850 855 860

Asp ITe Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg Pro Gln
865 870 875 880

Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 890 895
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Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly Pro Glu
900 905 910

Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu Glu val
915 920 925

Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu Lys Leu
930 935 940

Lys Glu Lys Gin Asp val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
945 950 955 960

Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp Ile Glu
965 970 975

Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe Ile Glu
980 985 990

val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser Asn Gly
995 1000 1005

val Leu Glu Ser Glu Met Ile 1Ile Pro Lys Asn Leu Ala Gly Pro
1010 1015 1020

val ser GlIn His Asn Tyr Arg Pro Gly Tyr His Thr GIn ITe Thr
1025 1030 1035 :

Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 1050

Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 1065

Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile Thr Glu
1070 1075 1080

Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr Arg Gly
1085 1090 1095

Glu Asp Gly Cys Trp Tyr Gly Met Glu ITle Arg Pro Leu Lys Glu
1100 1105 1110

Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly His Gly
1115 1120 1125

Gln val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala Leu Phe
1130 1135 1140

Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His Ala Ile
1145 1150 1155
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Leu Leu val Ala val Ser pPhe val Thr Leu Ile Thr Gly Ash Met
1160 - 1165 o 1170

Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly Ala Thr
1175 1180 1185

Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala Leu Leu
1190 1195 1200

Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu Leu Leu
1205 1210 1215

Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile Gly Ile
1220 1225 1230

val Leu Leu Ser Gln Ser Thr Ile Pro Glu Thr Ile Leu Glu Leu

1235 1240 1245
Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met val Arg
1250 1255 1260

Asn Met Glu Lys Tyr Gln Leu Ala val Thr Ile Met Ala Ile Leu
1265 1270 1275

cys val Pro Asn Ala val Ile Leu Gln Asn Ala Trp Lys val Ser
1280 1285 - 1290

Ccys Thr 1Ile Leu Ala val val sSer val ser Pro Leu Phe Leu Thr
1295 1300 1305

Ser Ser Gin Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu Thr Ile
1310 1315 1320

Lys Gly Leu Asn Pro Thr Ala 1Ile Phe Leu Thr Thr Leu Ser Arg
1325 1330 1335

Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile Met Ala
1340 1345 1350

val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys Asn Asp
1355 1360 1365

Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly teu Leu Thr val
1370 1375 1380

Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu Glu Arg
1385 1390 ‘ 1395

Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile Ser Gly Ser
1400 1405 1410
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Ser Pro Ile Leu Ser Ile Thr 1Ile Ser Glu Asp Gly Ser Met Ser
1415 1420 1425

ITe Lys Asn Glu Glu Glu Glu GIn Thr teu Thr ITe Leu Ile Arg
1430 1435 1440

Thr Gly Leu Leu val Ile Ser Gly Leu Phe Pro val Ser Ile Pro
1445 1450 , 1455

ITe Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys Gln Arg
1460 1465 1470

Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met Gly Lys
1475 1480 1485

Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gin Lys Gly Ile
1490 1495 1500

Leu Gly Tyr Ser GIn Ile Gly Ala Gly val Tyr Lys Glu Gly Thr
1505 1510 1515

Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu Met His
1520 1525 1530

Ltys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp'Va1 Lys Lys Asp
1535 , 1540 1545

Lteu Ile sSer Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu Trp Lys
1550 1555 1560

Glu Gly Glu Glu val GIn val Leu Ala Leu Glu Pro Gly Lys Asn
1565 1570 1575

Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr Asn Ala
1580 1585 1590

Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly Thr Ser
1595 1600 1605

Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly Leu Tyr
1610 1615 1620

Gly asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser Ala Ile
1625 1630 ﬂ 1635

Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile Glu Asp
1640 ) 1645 1650

Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu His Pro
1655 1660 1665
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Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val Arg Glu
1670 1675 1680

Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro Thr Arg
1685 1690 1695

val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu Pro Ile
1700 1705 1710

Arg Tyr GIn Thr Pro Ala Ile Arg Ala val His Thr Gly Arg Glu
1715 1720 1725

ITe val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg Leu Leu
1730 1735 1740

ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met Asp Glu
1745 ‘ 1750 1755

Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly Tyr Ile
1760 1765 1770

Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe Met Thr
1775 1780 1785

Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln ser Asn Ala
1790 1795 1800

pro I1e Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser Trp Ash
1805 1810 1815

Ser Gly His Glu Trp val Thr Asp Phe'Lys Gly Lys Thr val Trp
1820 1825 1830

phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala Cys Leu
1835 1840 1845

Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys Thr Phe
1850 1855 1860

Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp Phe val
1865 1870 1875

val Thr Thr Asp ITe Ser Glu Met Gly Ala Asn Phe Lys Ala Glu
1880 1885 1890

Arg val 1Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile Leu Thr
1895 1900 1905

Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro val Thr
1910 1915 1920
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His Ser Ser Ala Ala GIn Arg Arg Gly Arg Ile Gly Arg Asn Pro
1925 1930 1935

Lys Asn Glu Asn Asp Gln Tyr 1Ile Tyr Met Gly Glu Pro Leu Glu
1940 1945 1950 :

Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met Leu Leu
1955 1960 1965

Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met Phe Glu
1970 1975 1980

Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr Arg Leu
1985 1990 1995

Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg Arg Gly
2000 2005 2010

Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu Gly Ile
2015 2020 2025

Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys Asn Asn
2030 2035 2040

| Gln Ile Leu Glu Glu Asn val Glu val Glu I1e Trp Thr Lys Glu
2045 2050 2055

Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala Arg 1Ile
2060 2065 2070

Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe Ala Ala
2075 2080 2085

Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met Gly Arg
2090 ; 2095 , 2100

Leu Pro Thr Phe Met Thr GIn Lys Ala Arg Asn Ala Leu Asp Asn
2105 2110 2115

Leu Ala val Leu His Thr Ala Glu Ala Gly Gly

Arg Ala Tyr Asn
2120 2125 2130

His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu Leu Leu
2135 ‘ 2140 2145

Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe teu Phe Leu
2150 2155 2160

Met ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met Cys Cys
2165 2170 2
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ITe 1le Thr Ala Ser Ile Leu teu Trp Tyr Ala Gln Ile Gln Pro
2180 185 219

His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu Ile val
2195 2200 2205

Leu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln Asp Asn
2210 2215 2220

- GIn Leu Thr Tyr val val ITe Ala Ile Leu Thr val val Ala Ala
2225 2230 ‘ 2235 .

Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys Lys Asp
2240 2245 2250

Leu Gly Leu Gly Ser Ile Ala Thr Gln Gln Pro Glu Ser Asn Ile
2255 2260 2265

Leu Asp 1Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu Tyr Ala
2270 2275 2280

val Ala Thr Thr Phe val Thr Pro Met Leu Arg His 3Ser Ile Glu
2285 2290 2295

Asn Ser Ser val Asn val Sser Léu Thr Ala Ile Ala Asn GIn Ala
2300 2305 2310 :

Thr val teu Met Gly Leu Gly Lys Gly Trp‘Pro Leu Ser Lys Met
2315 2320 2325

Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser Gln val
2330 2335 2340

Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu Vval Ala His
2345 2350 © 2355

Tyr Ala Ile ITe Gly Pro Gly Leu GIn Ala Lys Ala Thr Arg Glu
2360 2365 2370

Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro Thr val
2375 2380 2385

Asp Gly 1Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr Asp Pro
2390 2395 2400

Lys Phe Glu Lys GIn Leu Gly Gln val Met Leu Leu Vval Leu Cys
2405 2410 2415

val Thr G1n val Leu Met Met Arg Thr Thr Trp Ala Leu Cys Glu
2420 2425 2430 -
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Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp Glu Gly
2435 2445

Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser Met Ala
2450 ' 2455 2460

Asn Ile PpPhe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu Leu Phe
2465 2470 2475

Ser ITe Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr Gly Asn
2480 2485 2490

ITe Gly Glu Thr Leu Gly g1u Lys Trp Lys Ser Arg Leu Asn Ala

Leu Gly Lys Ser Glu Phe GIn 1Ile Tyr Lys Lys Ser Gly Ile Gln
2510 2515 2520

Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg Gly Glu
2525 2530 2535

Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu Arg Trp
2540 2545 2550

Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys Vval val Asp
2555 2560 2565

Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly Gly Leu
2570 2575 2580

Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly Pro Gly
2585 2590 2595

His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn Leu Vval
2600 . 2605 2610

Arg Leu Gln Ser Gly val Asp val phe Phe Ile Pro Pro Glu Lys
2615 2620 2625

Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro Asn Pro
2630 2635 2640

Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu val Glu
2645 2650 2655

Asn Trp Leu Asn Asn Asn Thr GIn Phe Cys Ile Lys Vval Leu Ashn
2660 2665 2670

Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu Gln Arg
2675 2680 2685
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Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg Asn Ser
2690 2695 2700

Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn Ile val
2705 2710 2715

Ser Ser Val Asn Met Tle Ser Arg Met Leu Ile Asn Arg Phe Thr
2720 2725 2730

Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp Leu Gly
2735 2740 2745

Ser Gly Thr Arg Aén ITe Gly 1I7e Glu Ser Glu Ile Pro Asn Leu
2750 2755 2760

Asp Ile 1Ile Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu His Glu
2765 2770 2775

Thr Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr Trp Ala
2780 2785 2790

Tyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala Ser Ser
2795 2800 2805

Met val Asn Gly val val Arg tLeu Leu Thr Lys Pro Trp Asp val
2810 : 2815 2820

val Pro Met val Thr GIn Met Ala Met Thr Asp Thr Thr Pro Phe
2825 2830 2835

Gly GIn Gln Arg val pPhe Lys Glu Lys val Asp Thr Arg Thr GlIn
2840 2845 2850

Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr Ala Glu
2855 2860 2865

Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg Met Cys
2870 2875 2880

Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala Ala Leu
2885 2890 2895

Gly Ala Ile Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala Arg Glu
2900 2905 2910

Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg
2915 2920 2925

Asnh Leu His Leu Glu Gly Lys <Cys Glu Thr Cys val Tyr Asn Met
2930 2935 2940
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Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys Ala Lys
2950 2955

Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg Phe Leu
2960 2965 2970

Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe Ser
2975 2980 2985

. Arg Glu Asn Ser Leu Ser Gly Vval Glu Gly Glu Gly Leu His Lys

2990 2995 3000

Leu Gly Tyr Ile Leu Arg Asp Vval Ser Lys Lys Glu Gly Gly Ala
3005 3010 3015

Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile Thr Leu

g
3020 3025 3030

Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met Glu Gly
3035 3040 3045

Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr Tyr Gln
3050 3055 3060

Asn Lys Vval val Arg val G1h Arg Pro Thr Pro Arg Gly Thr val
3065 3070 3075

Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly Gln val
3080 3085 3090

Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala GIn Leu

3095 3100 3105
Ile Arg GlIn Met Glu Gly Glu Gly val Phe Lys Ser Ile GIn His
3110 3115 3120

Leu Thr ITle Thr Glu Glu ITe Ala val GIn Asn Trp Leu Ala Arg
3125 3130 3135

val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly Asp Asp
3140 3145 ‘ 3150

cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala Leu Thr
3155 3160 3165

Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln Gln Trp
3170 3175 3180

Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro Phe Cys
3185 3180 3195
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Ser His His Phe His Glu Leu 1Ile Met Lys Asp Gly Arg val Leu
3200 3205 3210

val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg Ala Arg
3215 3220 3225 :

ile ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala Cys Leu
3230 . 3235 3240

- Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe His Arg

3245 3250 3255
Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala val Pro
3260 3265 3270

Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser 1Ile His Ala
13275 3280 3285

Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val Trp Asn
3290 3295 3300

Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu Asp Lys Thr Pro
3305 3310 3315

val Glu Ser Trp Glu Glu Ile Pro Tyr teu Gly Lys Arg Glu Asp

3320 3325 3330
GIn Trp Cys Gly Ser Leu ITe Gly Leu Thr Ser Arg Ala Thr Trp
3335 3340 3345

Ala Lys Asn Ile GIn Ala Ala Ile Asn G1n val Arg Ser Leu Ile
3350 ’ 3355 3360

Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg Phe
3365 - 3370 3375

Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385

<210> 25

<211> 10723

<212> PNA

<213> Artificial Sequence

<220> i
<223> Dengue virus serotype 4, Pre-Master

<400> 25
agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa gctcaatgta 60

gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacg gaaaaaggcg 120

aaaaacacgc ctttcaatat gctgaaacgc gagagaaacc gcgtgtcgac tgtgcaacag 180
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ctgacaaaga
gcecctggtag
tggggaacaa
ggaaggatgc
attccaacag
gcaaaacatg
actctcattg
ttactggtca
gtcatgtatg
ttaacaccac
ggggcttgga
ctcttggcag
tttgtcctaa
agagactttg
ggatgcgtca
acagccaagg
accacggcaa
cagtacattt
ggaaaaggag
ttggtccaaa
catgcagtag
ccatcggtog
tctggaattg
cataagcaat
gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gctggagcetce
gggcgtatca
ttagaacccc
ctccattggt

gcaaaacgaa

20160413
gattctcact
cgttcctteg
ttaaaaaatc
tgaacatctt
tgatggcgtt
aaagggggag
ccatggactt
ataccgaacc
ggacatgcac
attcaggaat
agcatgctca
gatttatggc
tgatgctggt
tggaaggagt
caaccatggc
aagtggctct
caagatgtcc
gccggagaga
gagttgtgac
ttgagaacct
gaaatgacac
aagtcaaatt
actttaatga
ggtttttgga
attacaaaga
tgctgggatc
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctcatccac
cctttygggga
tcaggaaagg
tggccattct

478484 185
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
acctctcttyg
gggtgaaatg
tgaagacatt
ccagagcgga
gggattggaa
gagagtagag
ttatatgatt
cgcececatcec
ctcaggtgga
ccagggaaaa
gttaagaacc
aacgcaagga
tgtggtagac
atgtgcgaag
tgaatacaca
gtccaatcat
gccggactat
gatgattctg
tctacctcta
gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatggg
ccccatagag
ccctttggct
cagctacata
gagttccatt

aggtgaaaca

Revised Sequence Listing Text File

cagggacgag
atcccaccaa
aatgttttga
cgcagctctg
acgcgtgatg
tttaagacaa
tgtgaggaca
gattgctggt
gaacggagac
acaagagctg
agctggatac
gggcaaacag
tacggaatgc
gcatgggtcg
ccaaccttgg
tattgcattg
gagccttatc
agagggtggg
ttttcatgtt
gtggttgtaa
ggagttacag
ggagaactaa
atgaaaatga
ccatggacag
acatttaagg
gccatgcatt
tttgcaggac
tacacgatgt
acaacagtgg
ataagagatg
gagaatacca
gtgataggtg
ggcaagatgt
gcttgggatt

gacctttaaa
cagcagggat
gagggttcag
caggcatgat
gcgaacccct
cagaggggat
ctgtcacgta
gcaatctcac
gagagaagcg
agacatggat
tcagaaaccc
gaatccagcg
gatgcgtagg
atctggtgct
attttgaact
aagcctcaat
taaaagagga
gcaatggctyg
cggggaagat
cagtccacaa
ccacgataac
cactcgattg
aaaagaaaac
caggagcaga
ttcctecatge
ctgcectege
atctcaagtg
gttcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaéc
ttggaaacag
ttgagtccac

ttggttccgt
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actgttcatg
attgaagaga
gaaagagatt
cattatgctg
tatgatagtg
caacaaatgc
taaatgcccc
gtctacctgg
ctcagtagct
gtcatcggaa
aggattcgcg
aactgtcttc
agtaggaaac
agaacatgga
gactaagaca
atcaaacata

acaagaccaa

tggcttgttt

aacaggcaat
tggagacacc
tcccaggtca
tgaacccagg
atggcttgtg
cacatcagag
caagagacag
tggagccaca
caaagtccgt
gttctcaatt
gtatgaaggt
aaaagtggtt
caacatagag
tgcattaaca
atacagaggt

tggtggactg

240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



ttcacatcat
ggaggagtct
aactcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgeceg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagy
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg

aatgatattc

20160413
tgggaaaggc
catggatgat
acacttcaat
tggtgcaggc
gtgggatttt
aatccccttce
tccgetcagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cgggtgacat
caacttttgc
ctataggaat
atgcgttagce
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggce

ccatgacagg

478484 185
tgtgcaccag
tagaatccta
ggctatgacg
cgatagfggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctce
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg

Revised Sequence Listing Text File

gtttttggaa
attgggttcc
tgcatagctg
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectce
ctctctacag
cccaacacaa
accaccaata
atgtcagegg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagca
atggtcctca
atcttgtgeg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt

gctggagggc

gtgtgtatac
tagtgttgtg
ccggcattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggacc
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact
agctgacctc
ccataccaga
aaatggtgag
tcccaaacgce
tgtccgtttc
cattgacgat
gcaagaaaag
tagccagttc

tccteactgt
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aaccctgttt
gattggcacg
gacactgtat

caaagaactg

acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag

cctctggage

agtgtctcaa

aggtaagctt
ctgcggaaat
atggtgctge
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgtg
tatggtaggce
agcagccttc
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggcca
tctcctaaaa

gtgctacgtg

2280
2340
2400
2460
2520

2580

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260



ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatceg
cgtggcgetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggttitga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact

gaagaaaacg

20160413
gatcggecga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
fatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctcceceecggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag

tggaagttga

478484 185
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggctggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggeccccce
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt

aatctggaca

Revised Sequence Listing Text File

gagagagcag

ctgtcaataa

acactgacca

ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagecc
cgaaagagaa
cttccggeca
actagagttg
accccageca
acatttacca
gacgaagccc
gtggagatgg
ccatttcctc
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg

ccgatgtcaa
caatatcaga
tactcattag
cggcagcage
ttccttcacc
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa

aaaggaagaa
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atgggaagac
agatggtagc
aacaggattg
atggtacctg
éccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcctgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
tccagcaagt
tgggattttt
accaatcata

ggtcacggat

tatagcagct

tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta

attgaaaccc

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060

6120

6180
6240
6300



agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagccatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg

gaaggaaatc

agagggagtt

acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat

atgtactggg

atgttgatca.

20160413
atgctaggat
gaaagtctct
agaaggtaag
gggcgtacaa
cacttctggce
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttec
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctctygtgtga
cagggaggtt
acttggccgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac

ggaatctagt

-acacattatt

cactcagagt
aggttctcaa
atggaggagc
tatccaatgc

acagatttac

478484 185
ctattctgac
gaccctgaac
agacgcactg
ccatgctcte
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttctegec
cttattggta
agctcagaaa
gattgaccta
gctcctagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac

aatgagatac

Revised Sequence Listing Text File

ccactggcgce
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gcecgecaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgcet
gcacattatg
agagcagcegg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctcagtca
aatccactct
atagtgtcat

aagaaagcca

taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
tcacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatctc
tgtcaatgge
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat

cttacgagec
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taaggaattt
gctcccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctecta
gttttttcte
ccaactgacc
gatgggtttc
acccgagagc
cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgcga

agggaaagta

aaagaatgta‘

ccccatgtca
catcccgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg

ggatgttgac

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340



ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gceccgaatct
tacgcccaaa
gctatttgct
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt

catagtacgg

20160413
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggagce
tgtggagcett
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa

aaaaaactat

478484 185
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttccc
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga

gctacctgtyg

Revised Sequence Listing Text File

gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttggggg
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac

acagtaatgg

ggactcaata

gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg

ggctcattga

aatcaagtta

agattcagaa
aacaaggcta

agccccgtec

taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgcgt
agaaactaat
ccaggatgtg
ccatattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggectgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac

gatcccttat

gagaagagda

‘gaagtcaggt

aaggacgtta
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agatataatt
tgaccaagac
tggatcagca
cgtccccatg
tfttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtyg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgct
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc

aaagaagtca

8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
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ggccatcata aatgccatag cttgagtaaa ctatgcagcc tgtagctcca cctgagaagg 10440
tgtaaaaaat ccgggaggcc acaaaccatg gaagctgtac gcatggcgta gtggactagce 10560
ggttagagga gacccctccc ttacaaatcg cagcaacaat gggggcccaa ggcgagatga 10560
agctgtagtc tcgctggaag gactagaggt tagaggagac ccccccgaaa caaaaaacag 10620

catattgacg ctgggaaaga ccagagatcc tgctgtctcc tcagcatcat tccaggcaca 10680

gaacgccaga aaatggaatg gtgctgttga atcaacaggt tct 10723
<210> 26

<211> 3391

<212> PRT

<213> Artificial Sequence

<220>

<223> Dengue virus serotype 4, Pre-Master

<400> 26

Met Asn Asn GIn Arg Lys Lys Ala Lys égn Thr Pro Phe Asn Met Leu
1 5 15

Lys Arg Glu égg Asn Arg val Ser ggr val GIn Gln Leu ggr Lys Arg

Phe Ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45

Ala Leu val Ala phe Leu Arg Phe Leu Thr Ile ggo Pro Thr Ala Gly
50 55

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Ser Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 - 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 120 125

Ala Lys His Glu-Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly

ITe Asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu
145 - 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro Lteu Leu val Asn Thr Glu pPro Glu
165 170 175
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Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp val Met Tyr Gly
180 185 190

Thr Cys Thr GIn Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu Thr Pro His Ser Gly Met Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Ala GIn Arg val Glu Ser Trp
225 230 235 240

ITe Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met Ala Tyr
245 250 255

Met Ile Gly GIn Thr Gly ITe Gln Arg Thr val Phe Phe val Leu Met
260 265 270

Met Leu val Ala Pro Ser Tyr Gly Met Arg Cys val Gly val Gly Asn
275 280 285

‘Arg Asp Phe val Glu Gly val Ser Gly Gly Ala Trp val Asp Leu val
290 295 300

Leu Glu His Gly Gly Cys val Thr Thr Met Ala Gln Gly Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Thr Lys Thr Thr Ala Lys Glu val Ala Leu Leu
325 330 335

Arg Thr Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys Pro Thr GIn Gly Glu Pro Tyr Leu Lys Glu Glu GIn Asp Gln
355 ‘ 360 ’ 365

GIn Tyr ITe Cys Arg Arg Asp val val Asp Arg Gly Trp Gly Asn Gly
370 375 7 380

Cys Gly teu Phe Gly Lys Gly Gly val val Thr Cys Ala Lys Phe Ser
385 390 395 400

Cys Ser Gly Lys Ile Thr Gly Asn Leu val GIn Ile Glu Asn Leu Glu
405 410 415

Tyr Thr val val val Thr val His Asn Gly Asp Thr His Ala val Gly
420 - 425 430

Asn Asp Thr Ser Asn His Gly val Thr Ala Thr Ile Thr Pro Arg Ser
435 440 445
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Pro Zer val GTu val Lys Leu Pro Asp Tyr Gly 2%3 Leu Thr Leu Asp
50 ' ' 455

Cys Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Ile Leu Met Lys
465 470 475 480

Met Lys Lys Lys Thr Trp Leu val His Lys Gln Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ala Gly Ala Asp Thr Ser Glu val His Trp Asn
500 505 510

Tyr Lys Glu Arg Met val Thr pPhe Lys val Pro His Ala Lys Arg Gln
515 520 525

Asp val Thr val Leu Gly Ser GIn Glu Gly Ala Met His Ser Ala Leu
530 535 540

Ala Gly Ala Thr Glu val Asp Ser Gly Asp Gly Asn His Met phe Ala
545 550 555 560

Gly His Leu Lys Cys Lys val Arg Met Glu Lys Leu Arg Ile Lys Gly
565 570 575

Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met
580 585 590 :

Ala Glu Thr GIn His Gly Thr Thr val val Lys val Lys Tyr C]u Gly
595 600 605

Ala Gly Ala Pro Cys Lys val Pro Ile Glu ITe Arg Asp val Asn Lys
610 - : 615 620

Glu Lys val val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn
625 630 : 635 640

Thr Asn Ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
645 : 650 655

Tyr I1e val Ile Gly val Gly Asn Ser Ala Leu Thr Leu His Trp Phe
660 665 670

Arg Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser
690 ' 695 700

val Gly Gly Leu pPhe Thr Ser Leu Gly Lys Ala val His Gln val phe
705 710 715 720
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Gly ser val Tyr ng Thr teu Phe Gly Gly val Ser Trp Met Ile Arg
7 730 735

Ile Leu ITe Gly Phe Leu val Leu Trp Ile Gly Thr Asn Ser Arg Asn
740 745 750

Thr ser Met Ala Met Thr Cys Ile Ala Ala Gly Ile val Thr Leu Tyr
755 760 ‘ 765

Leu Gly val met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Lteu Ala Ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly 1Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gin Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 . 855 : 860

Thr Gly Asp Ile Lys Gly ITe Met GIn Ala Gly Lys Arg‘Ser Leu Arg
865 870 875 880

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
- 885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn GlIn Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Ash Arg Ala Trp Asn Ser Leu
915 920 ‘ 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys Gln Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

ITle Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990
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ITe Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met ITe Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro val Ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 ' 1030 1035

ITe Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

phe cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 : 1120 1125

His Gly G1In val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
113 1135 1140

Lteu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 : 1150 1155

Ala I1e Leu Leu val Ala val Ser phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 - _ 1185

Ala Thr Met Thr Gly Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 ' 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

teu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
' 1220 : 1225 1230

Gly Ile val Leu Leu Ser GIn Ser Thr Ile Pro Glu Thr Ile Leu
1235 1240 1245
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Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr G1n Leu Ala val Thr Ile Met Ala
1265 1270 1275

ITe Leu Cys val Pro Asn Ala val Ile Leu Gln Asn Ala Trp Lys
1280 1285 1290

val ser cCys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser GIn GIln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr Ile Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn‘Asp ITe Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu lLeu
1370 1375 1380

Thr val cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile Ser

Arg
1400 1405 1410

Gly Ser Ser Pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser Ile Lys Asn Giu Glu Glu Glu GIn Thr Leu Thr ITe Leu
1430 1435 - ‘ 1440

ITe Arg Thr Gly Leu Leu val 1Tle Ser GTy Leu Phe Pro val Ser
1445 1450 1455

Ile pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

Gln Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 ' 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys
1490 1495 1500
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Gly ITe Leu Gly Tyr Ser Gin Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val Gln Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Lteu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 ~ 1635

Ala 17e Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 : 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 - ‘ 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr GIn Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 ' 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755
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Asp Glu Ala His Phe Thr Asp Pro Ala Ser ITe Ala Ala Arg Gly -
1760 1765 1770

Tyr Ile Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile phe
1775 1780 1785

Met Thr Ala Thr pro Pro Gly Ser Arg Asp Pro Phe Pro G]nVSer
1790 1795 1800

Asn Ala pro ITe Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr Asp pPhe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu Arg Vval Ile Leu Ala Gly Pro met Pro
1910 1915 1920

val Thr His Ser ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 f 1935

Asn Pro Lys Asn Glu Asn Asp GIn Tyr Ile Tyr Met Gly Glu Pro
1940 1945 ‘ 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Ash Ile Asn Thr Pro Glu Gly ITe Ile Pro Ser Met
1970 1975 1980

phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 ' 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr phe val Asp Leu Met Arg
2000 2005 2010
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Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn Gln Ile Leu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 ~ 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg ITe Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
. 2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr Gln Lys val Arg Asp Ala Leu
2105 ; 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Leu Leu Thr Leu teu Ala Thr val Thr Gly Gly Ile Phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys Met Thr Leu Gly Met
2165 : 2170 2175

Cys Cys Ile Ile Thr Ala Ser Ile Leu Leu Trp Tyr Ala GIn Ile
2180 2185 2190

Gln Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 ‘ 2205

Ile val Leu teu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln
2210 2215 2220

Asp Asn Gln Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 ' 2245 2250

Lys Asp Leu Gly Leu Gly Ser 1Ile Ala Thr Gln Gln Pro Glu Ser
2255 2260 2265
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Asn Ile teu Asp ITe Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

ITe Glu Asn Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

GIn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 - 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

GIn val Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu Gln Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala Gln Lys Arg Ala Ala Ala Gly ITe Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly ITe Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 : 2395 2400

AsbyPro Lys Phe Glu Lys GIn Leu Gly GlIn val Met Leu Leu val
2405 2410 2415

Leu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 : 2425 2430

cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 ' 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser
2450 2455 , 2460

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

teu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 : 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520
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ITe GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg
2525 ~ 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

GWy Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 , 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu val Arg Leu Gln Ser Gly Vval Asp val phe Phe 1Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn Thr GIn Phe Cys 1Ile Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser Vval Ile Glu Lys Met Glu Ala Leu
2675 : 2680 2685

Gln Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 ' 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 . 2715

Ile val Ser Ser val Asn Met I'le Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

Leu Gly Ser Gly Thr Arg Asn Tle Gly Ile Glu Ser Glu Ile Pro
2750 ' 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys Gln Glu
2765 2770 2775
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His Glu Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala
2795 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val Pro Met val Thr GIn Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly Gln GIn Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 ' 2845 2850

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala Ile Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 » 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 : 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 , 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp Val Ser Lys Lys Glu Gly
3005 ' 3010 3015

Gly Ala M™et Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030
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Thr Leu Glu Asp Leu Lys Ash Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr GIn Asn Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp GIn Arg Gly Ser Gly
3080 3085 3090

Gin val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

GIn Leu 1ITe Arg GlIn Met Glu Gly Glu Gly val Phe Lys ser Ile
3110 3115 3120

Gln His Leu Thr I1e Thr Glu Glu ITe Ala val Gln Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 3150

Asp Asp cCys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 3175 3180

Gln Trp Glu Pro ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3190 3195

Phe Cys Ser His His Phe‘His Glu Leu ITe Met Lys Asp Gly Arg
3200 3205 : 3210

val Leu val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg
3215 3220 ' 3225

Ala Arg Ile Ser GIn Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala ITe Cys Ser Ala
3260 ’ 3265 3270

val Pro Ser His Trp val pPro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285
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Asp Lys

Lys Arg

Arg Ala

Arg Ser

Met Lys

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg

catgatagtg

caacaaatgc -

taaatgcccc
gtctacctgg

ctcagtagcet

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn  Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu
3305 3310 3315

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly
3320 o 3325 3330

Glu Asp Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala Ala Ile Asn Gln val
3350 3355 3360

Leu ITe Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser
3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 3390

<210> 27

<211> 10723

<212> DNA

<213> Artificial sequence

<220>

<223> Dengue virus serotype 4, MVS

<220>

<221> misc_feature

<222> (3773)..(3773)

<223> n is either adenine or guanine

<400> 27

agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa

gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacg

aaaaacacgc ctttcaatat gctgaaacgc gagagaaacc gegtgtcgac

ctgacaaaga gattctcact tggaatgctg cagggacgag gacctttaaa

gccetggtgg cgttcettcg tttcctaaca atcccaccaa cagcagggat

tggggaacaa ttaaaaaatc aaaagctatt aatgttttga gagggttcag

ggaaggatgc tgaacatctt gaataggaga cgcagctctg caggcatgat

attccaacag tgatggcgtt ccatttaacc acgcgtgatg gcgaacccct

gcaaaacatg aaagggggag acctctcttg tttaagacaa cagaggggat

actctcattg ccatggactt gggtgaaatg tgtgaggaca ctgtcacgta

ttactggtca ataccgaacc tgaagacatt gattgctggt gcaatctcac

gtcatgtatg ggacatgcac ccagagcgga gaacggagac gagagaagcg

ttaacaccac attcaggaat gggattggaa acaagagctg agacatggat
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gtcatcggaa

60
120
180
240
300
360
420
480
540
600
660
720
780



ggggcttgga
ctcttggcag

tttgtcctaa
agagactttg
ggatgcgtca
acagccaagg
accacggcaa
cagtacattt
ggaaaaggag
ttggtccaaa
catgcagtag
ccatcggtgg
tctggaattg
cataagcaat
gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gctggagctc
gggcgtatca
ttagaacccc
ctccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
aactcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca

tcatggaaaa

20160413
agcatgctca
gatttatggc
tgatgctggt
tggaaggagt
caaccatggc
aagtggctct
caagatgtcc
gccggagaga
gagttgtgac
ttgagaacct
gaaatgacac
aagtcaaatt
actttaatga
ggtttttgga
attacaaaga
tgctgggatc
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctcatccac
cctttgggga
tcaggaaagg
tggccattct
tgggaaaggc
catggatgat
acacttcaat
tggtgcaggc
gtgggatttt

-aatccccttc

tccgetcagt
acattctatc
tgcaggcagg
catggggcaa

478484 185
gagagtagag
ttatatgatt
cgccccatcec
ctcaggtgga
ccagggaaaa
gttaagaacc
aacgcaagga
tgtggtagac
atgtgcgaag
tgaatacaca
gtccaatcat
gccggactat
gatgattctg
tctacctcta
gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatggg
ccccatagag
ccctttgget
cagctacata
gagttccatt
aggtgaaaca
tgtgcaccag
tagaatccta
ggctatgacg
cgatagtggt

catcacagac

‘aaaactagct

aacaagactg
agaaaatgag
aaaacgatct

agcaaaaatg

Revised Sequence Listing Text File

agctggatac
gggcaaacag
tacggaatgc
gcatgggtcg
ccaaccttgg
tattgcattg
gagccttatc
agagggtggg
ttttcatgtt
gtggttgtaa
ggagttacag
ggagaactaa
atgaaaatga
ccatggacag
acatttaagg
gccatgeatt
tttgcaggac
tacacgatgt
acaacagtgg
ataagagatg
gagaatacca
gtgataggtg
ggcaagatgt
gcttgggatt
gtttttggaa
attgggttcc
tgcatagctg
tgcgttgtga
aacgtgcaca
tcagctatec
gagaatctga
gtgaagttaa
ctgecggectce

ctctctacag

tcagaaaccc
gaatccagcg
gatgcgtagg
atctggtgct
attttgaact
aagcctcaat
taaaagagga
gcaatggctg
cggggaagat
cagtccacaa
ccacgataac
cactcgattg
aaaagaaaac
caggagcaga
ttccteatge
ctgcectege
atctcaagtg
gttcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaac
ttggaaacag
ttgagtccac
ttggttccgt
gtgtgtatac
tagtgttgtg
ccggeattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga

agtctcataa
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aggattcgcg
aactgtcttc
agtaggaaac
agaacatgga
gactaagaca
atcaaacata
acaagaccaa
tggcttgttt
aacaggcaat
tggagacacc
tcccaggtea
tgaacccagg
atggcttgtg
cacatcagag
caagagacag
tggagccaca
caaagtccgt
gttctcaatt
gtatgaaggt
aaaagtggtt
caacatagag
tgcattaaca

atacagaggt

tggtggactg

aaccctgttt
gattggcacg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat

ccagaccttt

840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640
2700
2760
2820



ctcattgatg

gaagttgaag

aaacaggatg.

gtccatgeceg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatcg
cgtggegetg
aaagacctaa

gaagtccagg

20160413
gccecgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc

cattgaagga

tcgacaactt

ccecgagtagg
cagggaacat
cgggtgacat
caacttttgc
ctataggaat
atgcgttagce
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgeca
tatcatatgg

tattggcact

478484 185
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctyag
ggagcctgga

Revised Sequence Listing Text File

cccaacacaa
accaccaata
atgtcagegg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagca
atggtcctca
atcttgtgcg
ttggcagtyg
ataccattag
tcaagaacca
gtgagcattt
gctggaggge
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag

aaaaatccaa

atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggacc
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact
agctgacctc
ccataccaga
aaafggtgag
tcccaaacgc
tgtcegttte
cattgacgat
gcaagaaaag
tagccagttc
tcctecactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcagce
ttccttcacc
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa

gagccgtcca
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gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
tctctggagc
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctge
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgtg
tatggtaggce
agcagccttc
canggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa

aacgaaacct

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860



ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggyg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttge
tacgttgtca

ctagaaaaaa

20160413
aaaccaacgc
ctccaattat
ggagtggage
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctccecececggg
gagaaatccce
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcy
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggtaag
gggcgtacaa
cacttctgge
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct

cgaagaaaga

478484 185
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggececc
aagataccag
gtgtcatgcc
gattatcatyg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctyg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctc
tacagtcacy
cctygggaatg
acactggata
acctgaaaaa
cacagtggtyg
tctcggattyg

Revised Sequence Listing Text File

ggtgctgtat
ggaaaagttg
gctatagccc
cgaaagagaa
cttccggeca
actagagttg
accccagcca
acatttacca
gacgaagccc
gtggagatgg
ccatttecte
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaaggdg
ccactggcgce
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca

ggaagcattg

ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt

tgaggctget

atttcacaga

gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgea
cggagaccct
ttttattctt
tcacggctag
taatactgga
cccaagacaa
tggcaaacga

caacccagca
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ttctcctgga
tggtaatggt

aagcattgaa

catggacctc

agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
tccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagcet
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttctc
ccaactgacc
gatgggtttc

acccgagagce

4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900



aacatcctgg
acatttgtta
acagccatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc

agagggagtt

acaagaaggg

aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc

gaattcacaa

aagtggaagt

gaaaggaatc

20160413
acatagatct
caccaatgtt
ccaaccaagc
tcggagttcee
cagctetttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggccgg
gdactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggdaaga
gaaaggtgag
cggcacgtga

tccatcttga

478484 185
acgtcctgea
gagacatagc
cacagtgtta
ccttctegec
cttattggta
agctcagaaa
gattgaccta
gctcctagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt

Revised Sequence Listing Text File

tcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctcagtea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttggogg
gatagtaggt
gaaacatgtg

cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatctce
tgtcaatggc
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
éagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccatattcac
tttgggagcet

tgtacaacat
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cgtggccaca
tgtgtcccta
gccattgtca
caaccccata
gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccccatgtca
catccecgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtccccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag

gatgggaaaa

6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940



agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac

gtgcgtgtgc
' caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcccgaatct
tacgcccaaa

gctatttgct

. catgctaaac

attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gftctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtce
catattgacg
gaacgccaga
<210>
<211>
<212>
<213>
<220>

28
PRT

3391

20160413
agctagggga
cacgcttett
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgcgtact
cccaaggagce
tgtggagett
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggec
gacccctecc
tcgctggaag
ctgggaaaga

aaatggaatg

478484 185
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggcec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttece
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

Artificial sequence

Revised Sequence Listing Text File

gcaaaaggca

gccctaggat
gaaggagaag
ggagcaatgt

aaaaatgaag

~attttcaaac

acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtag
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actécagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agccecegtec
ctatgcagcc
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctec

atcaacaggt

gcagagccat
tcttaaatga

ggctgcacaa

‘atgccgatga

aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggcctgttt

acctcaggcet

gtcgaacaac -

cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggegta
gggggcccaa
ccccccgaaa
tcagcatcat

tct

Page 249

atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgct
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcec
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggeaca

9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
93900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500

- 10560

10620
10680
10723



20160413 478484 185 Revised Sequence Listing Text File
<223> Dengue virus serotype 4, MvS

<220>

<221> misc_feature

<222> (1226)..(1226)

<223> Xaa is either lysine or arginine

<400> 28

Met Asn Asn Gln érg Lys Lys Ala Lys ASn Thr Pro Phe Asn Met Leu
1 1 15

Lys Arg C1u Arg Asn Arg val Ser Thr val GlIn GIn Leu Thr Lys Arg
20 25 30

Phe ser %eu Gly Met Leu GIn Gly Arg Gly Pro Leu L¥s Leu Phe Met
5 40 4

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile 280 Pro Thr Ala Gly
50 55

ITe Leu Lys Arg Trp Gly Thr ITe Lys Lys Ser Lys Ala Ile Asn val
65 70 - 75 80

Leu Arg Gly Phe ggg Lys Glu Ile Gly Sgg Met Leu Ash Ile geu Asn
5

Arg Arg Arg Ser Ser Ala Gly Met.I1e Ile Met Leu Ile Pro Thr val
100 105 110

Met Ala pPhe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 120 125

Ala Lys His G]U Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly
130 135 140

Ile Ash Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu
145 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro Leu Leu val Asn Thr Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Ash Leu Thr Ser Thr Trp val Met Tyr Gly
. 180 185 : 190

Thr Cys Thr GIn Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu Thr Pro His Ser Gly Met Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg val Glu Ser Trp
225 230 235 240
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ITe Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met Ala Tyr
245 250 255

Met Ile Gly Gln Thr Gly Ile Gln Arg Thr val Phe Phe val Leu Met
260 265 270

Met Leu val Ala Pro Ser Tyr Gly Met Arg Cys val Gly val Gly Asn
275 280 285

Arg Asp Phe val Glu Gly val Ser Gly Gly Ala Trp val Asp Leu val
290 295 300

Leu Glu His Gly Gly Cys val Thr Thr Met Ala Gln Gly Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Thr Lys Thr Thr Ala Lys Glu val Ala Leu teu
325 330 335

Arg Thr Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys Pro Thr Gln Gly Glu Pro Tyr Leu Lys Glu Glu Gln Asp GlIn
355 360 365

Gln Tyr Ile Cys Arg Arg Asp val val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly val val Thr Cys Ala Lys Phe Ser
385 390 395 400

Cys Ser Gly Lys Ile Thr Gly Asn Leu val GIn Ile Glu Asn Leu Glu
405 410 415

Tyr Thr val val val Thr val His Asn Gly Asp Thr His Ala val Gly
420 425 430

Asn Asp Thr Ser Asn His Gly val Thr Ala Thr Ile Thr Pro Arg ser
435 440 445

Pro Ser val Glu val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp
450 455 460

Cys Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Ile Leu Met Lys
465 470 475 480

Met Lys Lys Lys Thr Trp Leu val His Lys Gln Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ala Gly Ala Asp Thr Ser Glu val His Trp Asn
500 505 510
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Tyr Lys Glu Arg Met val Thr Phe Lys val Pro His Ala Lys Arg GIn
515 520 : 525

Asp val Thr val Leu Gly Ser GIn Glu Gly Ala Met His Ser Ala Leu
530 535 540

Ala Gly Ala Thr GTu val Asp Ser Gly Asp Gly Asn His Met Phe Ala
545 550 555 560

- Gly His Leu Lys Cys Lys val Arg Met Glu Lys Leu Arg Ile Lys Gly

565 570 575

Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met
580 585 590

Ala Glu Thr GIn His Gly Thr Thr val val Lys val Lys Tyr Glu Gly
595 600 605

Ala Gly Ala Pro Cys Lys val pro Ile Glu 1le Arg Asp val Asn Lys
610 615 620

Glu Lys val val Gly Arg ITe Ile Ser Ser Thr Pro Leu Ala Glu Asn
625 630 635 640

Thr Asn Ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile val Ile Gly val Gly Aén ser Ala Léu Thr Leu His Trp Phe
: 660 665 670

Arg Lys Gly Sef ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser
690 695 700

val Gly Gly Leu Phe Thr Ser Leu Gly Lys Ala val His GIn val Phe
705 710 715 720

Gly ser val Tyr Thr Thr Leu pPhe Gly Gly val Ser Trp Met Ile Arg
. ] 725 730 735

Ile Leu Ile Gly Phe Leu val Leu Trp Ile Gly Thr Asn Ser Arg Asn
740 ) 745 750

Thr Ser Met Ala Met Thr Cys Ile Ala Ala Gly Ile val Thr Leu Tyr
755 760 765

Leu Gly val Met val GlIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780
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Asn Lys Glu Leu Lys Cys Gly Ser Gly 1Ile Phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

B Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln ITe Thr Pro

835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly
900 905 910

pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 - 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys G1u Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Ash Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

Tle Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly pro val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050
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phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

- Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly GIn val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala I1e tLeu Leu val Ala val Ser phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val . Met val GWy
1175 - 1180 1185

Ala Thr wMet Thr Gly Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 1195 1200

teu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser xaa Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly I1e val Leu Leu Ser Gln Ser Thr Ile Pro Glu Thr Ile Leu
1235 | 1240 | 1245

Glu Leu Thr Asp Ala teu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gln Leu Ala val Thr 1Ile Met Ala
1265 1270 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys
1280 1285 1290

val ser Cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305
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Leu Thr Ser Ser GIn Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr ITe Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala Vval Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys

1355 1360 1365
Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380 ‘

Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp Gin Ala Glu Ile ser
1400 1405 1410

Gly Ser Ser Pro Ile Leu Ser 1Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser 1Ile Lys Asn Glu Glu Glu Glu Gln Thr Leu Thr Ile Leu
' 1430 1435 1440

Ile Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

Ile pro 1Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu Vval Lys Lys
1460 1465 1470

Gln Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met

Arg
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly ITe Leu Gly Tyr Ser Gin Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560
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Trp Lys Glu Gly Glu Giu val G1in val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val Gin Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala I7e Ala Gln Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr ITe Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr Gin Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 ‘ 1720 1725

Arg Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr I1e Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile phe
1775 1780 1785

Met Thr Ala Thr Pro pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala Pro ITe Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815
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Trp Asn Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala
1835 1840 v 1845

Cys Leu Arg Lys Ash Gly Lys Lys val Ile GIn Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

Phe val val Thr Thr Asp ITe Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905 :

Leu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gl Pro Met Pro

Yy
1910 1915 1920

val Thr His Ser ser Ala Ala Gln Arg Arg Gly Arg 1Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp GlIn Tyr Ile Tyr Met Gly Glu Pro
: 1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Ash Ile Asn Thr Pro Glu Gly ITle Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly 1Te Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn Glin Ile Leu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070
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Arg ITe Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr GIn Lys val Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn  His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly 1Ile phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys 1Ile Ile Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala GIn Ile
2180 ' 2185 2190

GIn Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe pPhe Leu
2195 2200 2205

Ile val Leu teu ITe Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln
2210 2215 2220

Asp Asn Gin teu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly Ser 1Ile Ala Thr GIn Gln Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

Ile Glu Asn.Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325
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Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

GIn val Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 ‘ 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly 1le Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn teu Gly Gln val Met Leu Leu val
2405 , 2410 2415

Leu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 } 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser
2450 2455 2460

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

teu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn ITe Tyr Lys Lys Ser Gly
2510 2515 2520

Ile GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580
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Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu val Arg Leu Gln Ser Gly val Asp val phe Phe Ile Pro Pro
2615 2620 T 2625

- Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly . Arg Thr Leu Arg val Leu Ash Leu
2645 2650 2655

val Glu Asn Trp Leu Ash Asn Asnh Thr Gln Phe Cys 1ITe Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu
2675 2680 2685

Gln Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

ITe val Ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

Lteu Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala
2795 2800 2805

ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 2830 2835
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Pro Phe Gly GIn GIn Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 . 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 ' 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Ar

g Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala Ile Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 _ 2965 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Ash Glu Asp His Trp
2975 2980 2985

pPhe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala G]y‘Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile phe Lys Leu Thr
3050 3055 3060

Tyr Gln Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
3080 3085 ’ 3090
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GIn val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

Gln Leu Ile Arg Gln Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GlIn His ‘Leu Thr 1Ile Thr ¢lu Glu Ile Ala val Gin Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala 1Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe - Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gin
3170 3175 3180

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3190 3195

Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Arg Ile Ser Gin Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 . 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 3265 3270

val pPro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn Arg val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315

Thr pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345
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Thr Trp Ala Lys Asn Ile Gin Ala Ala Ile Asn GIn Vval Arg Ser
3350 3355 3360

teu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu
3380

<210>
<211>
<212>
<213>

<220>
<223>

29
DNA

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> 29

agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
gcectggtgg
tggggaacaa
ggaaggatgc
attccaacag
gcaaaacatg
actctcattg
ttactggtca
gtcatgtatg
ttaacaccac
ggggcttgga
ctcttggeag
tttgtcctaa

agagactttg

10723

misc_feature
(3773)..(3773) )
n is either adenine or guanine

misc_feature
(7538)..(7538) ) )
n is either cytosine or thymine

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcctteg
ttaaaaaatc
tgaacatctt
tgatggcgtt
aaagggggag
ccatggactt
ataccgaacc
ggacatgcac
attcaggaat
agcatgctca
gatttatggc
tgatgctggt
tggaaggagt

3385

Artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
acctctcttg
gggtgaaatg
tgaagacatt
ccagagcgga
gggattggaa
gagagtagag
ttatatgatt
cgccccatcec

ctcaggtgga

Dehgue virus serotype 4, WVS

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagetctg
acgcgtgatg
tttaagacaa
tgtgaggaca
gattgctggt
gaacggagac
acaagagctg
agctggatac
gggcaaacag

tacggaatgc

gcatgggtcg

Glu Ala Gly val Leu Trp
3390

agggagctaa
ataaccaacg
gcgtgtcgac
gacctttaaa
cagcagggat
gagggttcag
caggcatgat
gcgaacccct
cagaggggat
ctgtcacgta
gcaatctcac
gagagaagcg
agacatggat
tcagaaaccc
gaatccagcg
gatgcgtagg
atctggtget
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gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgatagtg
caacaaatgc
taaatgcccc
gtctacctgg
ctcagtagct
gtcatcggaa
aggattcgcg
aactgtcttc
agtaggaaac

agaacatgga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



ggatgcgtca
acagccaagg
accacggcaa
cagtacattt
ggaaaaggag
ttggtccaaa
catgcagtag
- ccatcggtgg
tctggaattg
cataagcaat
gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga

gctggagetc

. gggcgtatca

ttagaacccc
ctccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
aactcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg

gtccatgecg

20160413
caaccatggc

aagtggctct
caagatgtcc
gccggagaga
gagttgtgac
ttgagaacct
gaaatgacac
aagtcaaatf
actttaatga
ggtttttgga
attacaaaga
tgctgggatc
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctcatccac
cctttgggga
tcaggaaagg
tggccattct
tgggaaaggc
catggatgat
acacttcaat
tggtgcaggc
gtgggatttt
aatccccttc
tccgeteagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt
tattctgcga

atatgggtta

478484 185
ccagggaaaa

gttaagaacc
aacgcaagga
tgtggtagac
atgtgcgaag
tgaatacaca
gtccaatcat
gccggactat
gatgattctg
tctacctcta
gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatggg
ccccatagag
ccctttgget
cagctaéata
gagttccatt
aggtgaaaca
tgtgcaccag
tagaatccta
ggctatgacg
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc

ttggatagaa

Revised Sequence Listing Text File

ccaaccttgg
tattgcattg
gagccttatce
agagggtggg
ttttcatgtt
gtggttgtaa
ggagttacag
ggagaactaa
atgaaaatga
ccatggacag
acatttaagg
gccatgcatt
tttgcaggac
tacacgatgt
acaacagtgg
ataagagatg

gagaatacca

gtgataggtg

ggcaagatgt
gcttgggatt
gtttttggaa
attgggttcc
tgcatagctg
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectc
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg

agtgcactca

attttgaact
aagcctcaat
taaaagagga
gcaatggctg
cggggaagat
cagtccacaa
ccacgataac
cactcgattg
aaaagaaaac
caggagcaga
ttcctcatge
ctgcecctege
atctcaagtg
gttcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaac
ttggaaacag
ttgagtccac
ttggttcegt
gtgtgtatac
tagtgttgtg
ccggecattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga

atgacacatg
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gactaagaca
atcaaacata
acaagaccaa

tggcttgttt

aacaggcaat

tggagacacc
tcccaggtca
tgaacccagg
atggcttgtg
cacatcagag
caagagacag
tggagccaca
caaagtccgt
gttctcaatt
gtatgaaggt
aaaagtggtt
caacatagag
tgcattaaca
atacagaggt
tggtggactg
aaccctgttr
gattggcacg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc

gaagatagag

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060



aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatcg
cgtggegetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa

gacaacccag

20160413
tcattgaagt

tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cgggtgacat
caacttttgc
ctataggaat
atgcgtfagc
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggce
ccatgacagg
gatcggcega
tatcaggaag
aaaatgaaga
caggactttt
agaaacéacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagce

agatcgaaga

478484 185
taaaaactgc

gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactecctce
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt

tgacattttc

Revised Sequence Listing Text File

cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgcg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggce
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc

aggattgaac

aagttagaag

aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagccc

cgaaagagaa

aatcacacac
tcgetggacc
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgcectact
agctgacctc
ccataccaga
aaatggtgag
tcccaaacgc
tgtcegtttc
cattgacgat
gcaégaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcagce
ttccttcacc
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa

gactgaccat
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cctetggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctgce
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgty
tatggtaggc
agcagcctte
canggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgtte
caaaggtctc
gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctecctgga
tggtaatggt
aagcattgaa

catggacctc

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100



cacccaggag

cggggtttga
gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagccatag

aagatggaca

20160413
cgggaaagac

gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctcccecggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggtaag
gggcgtacaa
cacttctggce
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagce

tcggagttece

478484 185
gaagagatac

cttggccecc
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctyg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctc
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgca
gagacatagc
cacagtgtta

ccttctegec

Revised Sequence Listing Text File

cttccggeca
actagagttg
accccagceca
acatttacca
gacgaagccc
gtggagatgg
ccatttccte
tggaattccy
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggcgce
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct

tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
tcacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatgce
cctcagtgaa

ggaaaggatg

actcacaagt
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agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
tccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttctc
ccaactgacc
gatgggtttc
acccgagagc
cgtggccaca
tgtgtcccta
gccattgtca

caaccccata

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140



actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcy
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
ﬁaaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgy
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag

attctaagag

20160413
cagctctttt

caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggcecgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttett
agaactccct

acgtgagcaa

478484 185
cttattggta

agctcagaaa
gattgaccta
gctcctagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga

Revised Sequence Listing Text File

gcacattatg
agagcagcgg
gatccaatac
ctctgcgtga
ttagctaccyg
accattgcgg
ctcttttnta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctcagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttgggag
gatagtaggt
gaaacatgtg
gcaaaaggca

gccctaggat

gaaggagaag
ggagcaatgt

ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcccatctce
tgtcaatggc
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgcegt
agaaactaat
ccaggatgtg
ccatattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa

atgccgatga
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gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagy
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccccatgtca
catcccgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtccccatyg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac

caccgcagga

7200
7260
7320
7380
7440
7500
7560

. 7620

7680
7740
7800
7860
7920
7980
8040
8100
8160

8220

8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180



tgggatacaa
gaaggagaac
gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca

ttaacagctc

agaggatgga

atgaaagacg
gcccgaatct
tacgcccaaa
gctatttgct
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg
gaacgccaga
<210>
<211>
<212>
<213>

<220>
<223>

30

PRT

<220>
<221>
<222>
<223>

<220>

3391

20160413
gaatcacact

acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat

atgattggac

gtcgegtact

cccaaggagc
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggce
gacccctecc
tcgetggaag
ctgggaaaga

aaatggaatg

misc_feature
(1226)..(1226)
Xaa is either lysine or arginine

478484 185
agaagaccta

agccgaggec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttecc
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

Artificial Sequence

Revised Sequence Listing Text File

aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agcceegtec
ctatgcagcc
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctece

atcaacaggt

Dengue virus serotype 4, WVS

aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggcctgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggggcccaa
ccccccgaaa
tcagcatcat

tct
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aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgcet
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcégga
cggattéagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca

9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10260
10260
10320
10380
10440
10500
10560
10620
10680
10723



20160413 478484 185 Revised Sequence Listing Text File
<221> misc_feature
<222> (2481)..(2481)
<223> Xaa is either serine or phenylalanine

<400> 30

%et Asn Asn Gln Arg Lys Lys Ala Lys égn Thr Pro Phe Asn Met Leu
5 15

Lys Arg Glu Arg Asn Arg val Ser Thr val GIn GlIn Leu Thr Lys Arg
20 25 30

Phe Ser Leu Gly Met Leu Gln Gly Arg Gly Pro Leu kgs Leu Phe Met
35 40

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile ggo Pro Thr Ala Gly
50 55 .

ITe Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly ggg Met Leu Asn Ile Leu Asn
85 95

Arg Arg Arg Ser Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 120 ’ 125

Ala Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly
130 135 140

ITe Asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu
145 , 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro Leu Leu val Asn Thr Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asnh Leu Thr Ser Thr Trp val Met Tyr Gly
180 185 190

Thr cys Thr Gln Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu Thr Pro His Ser Gly Met Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Ala GIn Arg val Glu Ser Trp
225 230 235 240

Ile Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met Ala Tyr
245 250 255
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20160413 478484 185 Revised Sequence Listing Text File

Met Ile Gly GIn Thr Gly Ile GIn Arg Thr val Phe Phe val Leu Met
260 265 270

Met Leu val Ala Pro Ser Tyr Gly Met Arg Cys val Gly val Gly Asn
275 280 285

Arg Asp'Phe val Glu Gly val ser Gly Gly Ala Trp val Asp Leu val
290 295 300

Leu Glu His Gly Gly Cys val Thr Thr Met Ala GlIn Gly Lys Pro Thr
305 310 315 : 320

l.eu Asp Phe Glu Leu Thr Lys Thr Thr Ala Lys Glu val Ala Leu Leu
325 330 335

Arg Thr Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys Pro Thr Gln Gly Glu Pro Tyr Leu Lys Glu Glu G1n Asp Gin
355 360 365

Gln Tyr Ile Cys Arg Arg Asp val val Asp Arg Gly Trp Gly Asn Gly
370 375 : 380 '

Cys Gly Leu Phe Gly Lys Gly Gly val val Thr Cys Ala Lys Phe Ser
385 : 390 395 400

Cys ser Gly Lys Ile Thr Gly Asn Leu val GIn Ile Glu Asn Leu Glu
405 410 415

Tyr Thr val val val Thr val His Asn Gly Asp Thr His Ala val Gly
420 425 430

Asn Asp Thr Ser Asn His Gly val Thr Ala Thr Ile Thr Pro Arg Ser
435 440 445

Pro ser val Glu val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp
450 455 460

Cys Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Ile Leu Met Lys
465 470 475 480

Met Lys Lys Lys Thr Trp Leu val His Lys GIn Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ala Gly Ala Asp Thr Ser Glu val His Trp Asn
500 505 510

Tyr Lys Glu Arg Met val Thr Phe Lys val Pro His Ala Lys Arg Gln
515 520 525
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Asp val Thr val Leu Gly Ser Gln Glu Gly Ala Met His Ser Ala Leu
530 535 540

Ala Gly Ala Thr Glu val Asp Ser Gly Asp Gly Asn His Met Phe Ala
545 550 555 560

Gly His Leu Lys Cys Lys val Arg Met Glu Lys Leu Arg Ile Lys Gly
565 570 575

Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met
580 ( 585 590

Ala GTu Thr G1n His Gly Thr Thr val val Lys val Lys Tyr Glu Gly
595 600 605

Ala Gly Ala Pro Cys Lys val Pro Ile Glu Ile Arg Asp val Asn Lys
610 615 620

Glu Lys val val Gly Arg ITe Ile Ser Ser Thr Pro Leu Ala Glu Asn
625 630 635 640

Thr Asn Ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile val Ile G1y val Gly Asn Ser Ala Leu Thr Leu His Trp Phe
660 665 670

Arg Lys Gly Ser ser Ile Gly Lys Met phe Glu Ser Thr Tyr Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser
690 695 700

val Gly Gly Leu Phe Thr Ser Leu Gly Lys Ala val His Gln val Phe
705 710 715 720

Gly ser val Tyr Thr Thr Leu Phe Gly Gly val Ser Trp Met Ile Arg
725 730 735

ITe Leu Ile Gly Phe Leu val Leu Trp Ile Gly Thr Asn Ser Arg Asn
740 745 750

Thr ser Met Ala Met Thr Cys Ile Ala Ala Gly Ile val Thr Leu Tyr
755 760 765

teu Gly val Met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 800
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20160413 478484 185 Revised Sequence Listing Text File

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile GIn Lys Ala His Glu Glu Asp ITe Cys Gly Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asnh Leu Met Trp Lys GIn Ile Thr Pro
835 840 845

- Glu Leu Asn His Ile Leu Ser Glu Ash Glu val Lys Leu Thr Ile Met

850 855 860

Thr Gly Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gin Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu vé1 Glu Asp Tyr Gly phe Gly val phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala ITe Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

ITe Glu Ser Ala Leu Ash Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

ITe Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met ITe ITe Pro Lys Asn Leu Ala
1010 1015 1020

Gly pro val Ser GlIn His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met  Asp Phe Asp
1040 1045 1050

phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065
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Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly Gln val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala ITe Leu Leu val Ala val Ser Phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Gly Asp ITe Gly Met Gly val Thr Tyr Leu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Xaa Glu Leu Met Met Thr Thr Ile
1220 . 1225 1230

Gly ITe val Leu Leu Ser Gln Ser Thr Ile Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met

1250 1255 1260
val Arg Asn Met Glu Lys Tyr Gln Leu Ala val Thr TIle Met Ala
1265 1270 1275

ITe Leu Cys val Pro Asn Ala val Ile Leu Gin Asn Ala Trp Lys
1280 1285 - 1290

val Ser Cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser Gln Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320
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Thr ITe Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asnh Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

- Asn Asp 1Ile pPro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Giu Arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile Ser
1400 1405 1410

Gly ser Ser Pro Ile Leu Ser 1Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser ITle Lys Asn Glu Glu Glu Glu GIn Thr Leu Thr Ile Leu
1430 1435 1440

Ile Arg Thr Gly Leu Leu val Ile ser Gly Leu Phe Pro val Ser
1445 1450 - 1455

ITe pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

GIn Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly T1e Leu Gly Tyr Ser GIn Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr pPhe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg ITe Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 ] 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
1565 1570 1575
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Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605 :

Thr Ser Gly Ser pro Ile Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala Ile Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr teu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro

1685 1690 1695
Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg G1y>Leu
1700 : 1705 1710

Pro Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu TIle val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr I1e Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly ITe Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn Ser Gly His Glu Trp Vval Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830
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val Trp Phe val pro Ser Ile Lys Ala Gly Asn Asp 1Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
1850 1855 1860

Thr phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

- phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu Arg Vval ITe Leu Ala Gly Pro Met Pro
1910 1915 1920

val Thr His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

teu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu G1y‘I1e Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025 :

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
© 2030 2035 2040

Asn Asn  GIn Ile teu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg ITle Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085
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Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2085 ‘ 2100

Gly Arg Leu Pro Thr phe Met Thr GIn Lys val Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

.- Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu

2135 2140 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 - 2170 2175

Cys Cys 1Ile Ile Thr Ala Ser Ile Leu Leu Trp Tyr Ala Gln Ile
2180 2185 2190

GIn Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 2205

Ile val Leu teu ITe Pro Glu Pro Glu Lys GIn Arg Thr Pro Gin
2210 2215 2220

Asp Asn GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly Ser 1Ile Ala Thr Gln GIn Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

Ile Glu Asn Ser Ser val Asn val Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

GIn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340
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GIn val Asn Pro Ile Thr teu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile 1le Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

- Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro 1Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 2415

Leu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Ccys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr ITe Ala val Ser
2450 2455 2460

Mét Ala Asn ITe Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

Leu Phe Xaa Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 _ 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

ITe GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Page 278



20160413 478484 185 Revised Sequence Listing Text File

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu val Arg Leu GIn Ser Gly val Asp val Phe Phe 1Ile Pro Pro
2615 2620 2625

Glu Lys -Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Ash Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn Thr Gln Phe Cy

s Ile Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu
2675 2680 2685

GIn Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

Ile val Ser Ser val Asn Met TIle Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 , 2740 2745

Leu Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr-
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala
2795 2800 2805

Ser ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly GIn GIn Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

=, Page 279



20160413 478484 185 Revised Sequence Listing Text File

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

- Ala Leu Gly Ala ITe Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu Vval Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 _ 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu G1y Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr Gln Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly

3065 3070 3075
Thr val Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
3080 3085 3090

GIn val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105
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Gln Leu 1Ile Arg Gln Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GIn His Leu Thr 1le Thr Glu Glu Ile Ala val GIn Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 : 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys ITe Arg Lys Asp Ile GIn
3170 3175 3180

GIn Trp Glu Pro Ser Arg Gly Trp Ashn Asp Trp Thr Gln val Pro
3185 3190 3195

Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg

3215 3220 3225
Ala Arg 1Ile Ser GIn Gly Ala Gly Trp Sef Leu Arg Glu Thr Ala
- 3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe
3245 3250 ‘ 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Tle
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala Ala ITe Asn Gln val Arg Ser
3350 3355 3360
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Leu Ile
3365

Arg Phe Arg Arg Glu Glu Glu
3380 338

<210>
<211>
<212>
<213>

<220>
<223>

31

DNA

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 31
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
gccectggtgg
tggggaacaa
ggaaggatgc
attccaacag
gcaaaacatg
actctcattg
ttactggtca
gtcatgtatg
ttaacaccac
ggggcttgga
ctcttggcag
tttgtcctaa
agagactttg
ggatgcgtca

acagccaagg
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Gly Asn Glu Glu Tyr

10723

misc_feature
(3773),..(3773) )
n is either adenine or guanine

misc_feature
(7538)..(7538)
n is either cytosine or thymine

ctacgtggac
ttttttaatt
ctttcéatat
gattctcact
cgttecticy
ttaaaaaatc
tgaacatctt
tgatggcgtt
aaagggggag
ccatggactt
ataccgaacc
ggacatgcac
attcaggaat
agcatgctca
gatttatggc
tgatgctggt
tggaaggagt
caaccatggc

aagtggctct

3370

Artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
acctctcttg
gggtgaaatg
tgaagacatt
ccagagcgga
gggattggaa
gagagtagag
ttatatgatt
cgcceccatcce
ctcaggtgga
ccagggaaaa

gttaagaacc

Glu Ala Gly val Leu

Denhgue virus serotype 4, BVS

agattcttty
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagctcty
acgcgtgatg
tttaagacaa
tgtgaggaca
gattgctggt
gaacggagac
acaagagctg
agctggatac
gggcaaacag
tacggaatgc
gcatgggtcg
ccaaccttgg

tattgcattg

Trp
3390

agggagctaa
ataaccaacg
gcgtgtcgac
gacctttaaa
cagcagggat
gagggttcag
caggcatgat
gcgaacccct
cagaggggat
ctgtcacgta
gcaatctcac
gagagaagcg
agacatggat
tcagaaaccc
gaatccagcg
gatgcgtagg
atctggtgcet
attttgaact

aagcctcaat
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Thr Asp Tyr Met Pro Ser Met Lys
3375

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgatagtg
caacaaatgc
taaatgcccc
gtctacctgg
ctcagtagct
gtcatcggaa

aggattcgcg

aactgtcttc

agtaggaaac
agaacatgga
gactaagaca

atcaaacata

60
120
180
240
300
.360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140



accacggcaa
cagtacattt
ggaaaaggag
ttggtccaaa
catgcagtag
ccatcggtgg
tctggaattg
cataagcaat
gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gctggagcetc
gggcgtatca
ttagaacccc
ctccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
aactcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctctt

aatggagtgc

20160413
caagatgtcc

gccggagaga
gagttgtgac
ttgagaacct
gaaatgacac
aagtcaaatt
actttaatga
ggtttttgga
attacaaaga
tgctgggatc
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctcatccac
cctttgggga
tcaggaaagg
tggccattct
tgggaaaggc
catggatgat
acacttcaat
tggtgcaggce
gtgggatttt
aatccccttc
tccgctcagt
acattctatc
tgcaggcagg
catggggcaa
gccccgaaac
actatggctt
tattctgega
atatgggtta
tcattgaagt

tagaaagtga

478484 185
aacgcaagga

tgtggtagac
atgtgcgaag
tgaatacaca
gtccaatcat
gccggactat
gatgattctg
tctacctcta
gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatggg
ccccatagag
ccctttggct
cagctacata
gagttccatt
aggtgaaaca
tgtgcaccag
tagaatccta
ggctatgacg
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc

gatgataatt

Revised Sequence Listing Text File

gagccttatc
agagggtgag
ttttcatgtt
gtggttgtaa
ggagttacag
ggagaactaa
atgaaaatga
ccatggacag
acatttaagg

gccatgeatt

tttgcaggac

tacacgatgt
acaacagtgg
ataagagatg
gagaatacca
gtgataggtg
ggcaagatgt
gcttgggatt
gtttttggaa
attgggttcc
tgcatagctg
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectce
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa

ccaaagaatc

taaaagagga
gcaatggctg
cggggaagat
cagtccécaa
ccacgataac
cactcgattyg
aaaagaaaac
caggagcaga
ttccteatge
ctgccctege
atctcaagtg
gttcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaac
ttggaaacag
ttgagtccac
ttggttccgt
gtgtgtatac
tagtgttgty
ccggcattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac

tcgetggacce
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acaagaccaa
tggcttgttt
aacaggcaat
tggagacacc
tcccaggtea
tgaacccagg
atggcttgtg
cacatcagag
caagagacag
tggagccaca
caaagtccgt
gttctcaatt
gtatgaaggt
aaaagtggtt
caacatagag
tgcattaaca
atacagaggt
tggtggactg
aaccctgttt
gattggcacg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctetggage

agtgtctcaa

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagy
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgacty
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatcey
cgtggcgctg
aaagacctaa
gaégtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag

cacccaggag

cggggtttga

20160413
gaccaggcta

ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cgggtgacat
caacttttgc
ctataggaat
atgcgttagce
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggce
ccatgacagg
gatcggccga
tatcaggaag
aaaatgaaga

caggactttt

‘agaaacaacg

aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac

gaacattaat

478484 185
ccatacacaa

tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactectc
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg

aacaaccctc

agtcgggatg

accattagtg
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac

cttggeeccc

Revised Sequence Listing Text File

ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgcg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagagcag
ctgtcaatéa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagccc
cgaaagagaa
cttececggeca

actagagttg

catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgcecctact
agctgacctc
ccataccaga
aaatggtgag
tcccaaacgce
tgtccgtttc
cattgacgat
gcaagaaaag

tagccagttc

tccteactgt

ccgatgtcaa
caatatcaga
tactcattag
cggcagcage
ttccttcacce
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga

tggcagctga
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aggtaagctt
ctgcggaaat
atggtgctge
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgty
tatggtaggc
agcagccttc
canggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgtte
caaaggtctc

gagctggecca

tctcctaaaa .

gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcctgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa

aatggaggaa

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220



gcccttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa

tacatggggg

ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
“aacatcctgg
acatttgtta
acagccatag
aagatggaca
actctcacag

caagcaaaag

20160413
gacttccaat

tggacctaat
actacaacct
gaggatacat
ctceceeeggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggtaag
gggégtacaa
cacttctggc
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttec
cagctctttt

caaccagaga

478484 185
aagataccag

gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctc
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegec
cttattggta

agctcagaaa

Revised Sequence Listing Text File

accccageca
acatttacca
gacgaagccc
gtggagatgg
ccatttcctc
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggcge
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaégcattg
tcagcatgga
attgaaaatt
atgggfctcg
attggatgct

gcacattatg

agagcagcgg

tcagagctgt
tgaggctget
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga

ggaagacctt

caactgacat

gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
tcacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatgce
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg

cgggcatcat
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gcacaccggg
atcaccagtt
tccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctecta
gttttttctc
ccaactgacc
gatgggtttc
acccgagagc
cgtggccaca
tgtgtcccta
gcecattgtea
caaccccata
gccaggactc

gaaaaaccca

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240

6300
6360

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260



actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg

aacgcattgg

- agaaccttag

ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaagcg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga

aaagtggaca

gcagagtggc

gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa

gaaggagaac

20160413
gaataacagt

gacaagtaat
ctctgtgtga
cagggaggtt
acttggcegy
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgce
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga

tccatcttga

agctagggga

cacgcttctt
agaactccct
acgtgagcaa
gaatcacact

acaagaaact

478484 185
gattgaccta

gctecctagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta

agccgaggcc

Revised Sequence Listing Text File

gatccaatac
ctctgegtga
ttagctaccg
accattgegg
ctcttttnta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctcagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gcettggggy
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag

attttcaaac

cttatgatcc
ctcaagtatt
ggcccatctc
tgtcaatggc
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cftacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccatattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac

taacgtacca
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aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccccatgtca
catccecgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtccccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg

aaacaaggtg

7320
7380
7440
7500
7560
7620
7680
7740

7800

7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300



gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcccgaatct
tacgcccaaa
gctatttgct
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg
gaacgccaga
<210>
<211>
<212>
<213>

<220>
<223>

32

PRT

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

3391

20160413
aaagaccaac

gtggacaagt
gacagatgga
tcgctgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggagc
tgtggagett
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggcec
gacccctecc
tcgctggaag
ctgggaaaga

aaatggaatg

misc_feature
(1226)..(1226)
Xaa is either lysine or arginine

misc_feature
(2481)..(2481) ) o
Xaa is either serine or phenylalanine

478484 185
accaagaggc

tggcacctat
gggagaaggda
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgtteccc
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa

actaacatga

‘gctacctgtg

cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

Artificial Sequence

Revised Sequence Listing Text File

acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgtteac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agceccecgtec
ctatgcagcec
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctec

atcaacaggt

Dengue virus serotype 4, BVS

acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaagd
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggcctgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggggcccaa
ccccccgaaa
tcagcatcat

tct
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gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcget
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca

9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723



20160413 478484 185 Revised Sequence Listing Text File
<400> 32 ,

Met Ash Ash GIn Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 5 :

Lys Arg Glu Agg Asn Arg val Ser ggr val GIn GIn Leu ghr Lys Arg
2 0

Phe ser 5?“ Gly Met Leu GlIn Gly Arg Gly Pro Leu kgs Leu Phe Met
40

- Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
: 50 55 60

ITe Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Sgg Met teu Asn Ile Leu Asn
85 95

vArg Arg Arg Ser Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 120 125

Ala Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly
130 135 140

Ile Asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu
145 150 155 160

Asp Thr vdl Thr Tyr Lys Cys Pro Leu Leu val Asn Thr Glu Pro Glu
165 170 175

Asp Tle Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp val Met Tyr Gly
180 185 190

Thr Cys Thr Gln Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu Thr Pro His Ser Gly Met Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg val Glu Ser Trp
225 230 235 240

Ile Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met Ala Tyr
245 250 255

Met Ile Gly GIn Thr Gly Ile GIn Arg Thr val Phe Phe val Leu Met
260 265 270
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Met Leu val Ala Pro Ser Tyr Gly Met Arg Cys val Gly val GTy Asn
275 280 285

Arg Asp Phe val Glu Gly val ser Gly Gly Ala Trp val Asp Leu val
290 295 300

Leu Glu His Gly Gly Cys val Thr Thr Met Ala GIn Gly Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Thr tys Thr Thr Ala Lys Glu val Ala Leu Leu
325 330 335

Arg Thr Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys Pro Thr GIn Gly Glu Pro Tyr Leu Lys Glu Glu Gln Asp Gln
355 360 365

GIn Tyr Ile Cys Arg Arg Asp val val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly val val Thr Cys Ala Lys Phe Ser
385 390 395 400

Cys Ser Gly Lys Ile Thr Gly Asn Leu val Gln Ile Glu Asn Leu Glu
405 410 415 -

Tyr Thr val val val Thr val His Asn Gly Asp Thr His Ala val Gly
420 425 430

Asn Asp Thr Sef Asn His Gly val Thr Ala Thr Ile Thr Pro Arg Ser
435 440 445

Pro Ser val Glu val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp
450 455 460

Cys Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Ile Leu Met Lys
465 470 475 480

Met Lys Lys Lys Thr Trp Leu val His Lys Gln Trp Phe Leu Asp Leu
485 490 495

pPro Leu Pro Trp Thr Ala Gly Ala Asp Thr Ser Glu val His Trp Asn
500 505 510

Tyr Lys Glu Arg Met val Thr pPhe Lys val Pro His Ala Lys Arg Gln
515 520 525

Asp val Thr val Leu Gly Ser GlIn Glu Gly Ala Met His Ser Ala Leu
530 535 540
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Ala Gly Ala Thr Glu val Asp Ser Gly Asp Gly Asn His Met phe Ala
545 550 555 560

Gly His Leu Lys Cys Lys val Arg Met Glu Lys Leu Arg Ile Lys Gly
565 570 575

Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met
: 580 585 590

- Ala Glu Thr GIn His Gly Thr Thr val val Lys val Lys Tyr Glu Gly
595 600 605

Ala Gly Ala Pro Cys Lys val pro Ile Glu Ile Arg Asp val Asn Lys
610 615 620

Glu Lys val val Gly Arg ITe Ile Ser Ser Thr Pro Leu Ala Glu Asn
625 630 635 640

Thr Asn Ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile val Ile Gly val Gly Asn Ser Ala teu Thr Leu His Trp Phe
660 665 670

_Arg Lys Gly Ser Ser ITe Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly
675 680 : 685

Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser
690 695 700

val Gly Gly Leu Phe Thr Ser Leu Gly Lys Ala val His GIn val phe
705 710 715 720

Gly ser val Tyr Thr Thr Leu pPhe Gly Gly val Ser Trp Met Ile Arg
725 ‘ 730 735

Ile Leu Ile Gly Phe Leu val Leu Trp Ile Gly Thr Asn Ser Arg Asnh
740 745 750

Thr ser Met Ala Met Thr Cys Ile Ala Ala Gly Ile val Thr Leu Tyr
. 755 760 765

Leu Gly val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 > 800

His Thr Trp Thr Glu GlIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815
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Leu Ala ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly 1Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gin Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly ITe Met GIn Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro Gin Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn GIln Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asnh Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys Gln Asp val Phe Cys Asp Ser LyS Leu Met Ser
945 ’ 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

ITe Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015

Gly Pro val Ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

ITe Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080
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Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 ‘ 1090 095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

- His Gly GlIn val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala Tle Leu Leu val Ala val Ser Phe val Thr Leu 1Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Gly Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Xaa Glu Leu Met Met Thr Thr Ile
1220 : 1225 1230

Gly 1le val Leu Leu Ser GIn Ser Thr Ile Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gln Leu Ala val Thr 1Ile Met Ala
1265 1270 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu Gln Asn Ala Trp Lys
1280 1285 1290

val Ser Cys Thr Ile Leu Ala val val Ser val Ser Pro Leu Phe
1295 , 1300 1305

teu Thr Ser Ser Gln Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr 17e Lys Gly Leu Asn Pro Thr Ala ITe Phe Leu Thr Thr Leu
1325 1330 1335
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Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys

1355 1360 1365
Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala GTy Gly Leu Leu
1370 1375 1380

Thr val Cys Tyr Vé1 Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile ser
1400 1405 1410

Gly ser ser Pro Ile Leu Ser 1Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

“Met Ser Ile Lys Asn Glu Glu Glu Glu Gln Thr Leu Thr Ile Leu
1430 1435 1440

Ile Arg Thr Gly Leu Leu val 1Ile Ser Gly Lteu Phe Pro val Ser
1445 1450 1455

Ile Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

GIn Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly I1e Leu Gly Tyr Ser GIn 1Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 _ 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val Glin val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

page 293



20160413 478484 185 Revised Sequence Listing Text File

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr Ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys Vval val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala IT1e. Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680 :

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 ; 1710

Pro Ile Arg Tyr GIn Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

.Arg Glu TIle val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Ash Leu Ile ITe Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp pPro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr I1e Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln ser
1790 1795 1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp 1Ile Ala Ala
1835 1840 1845
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Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
1850 1855 860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg. Thr Asn Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1300 1905

Leu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1910 1915 1920 '

val Thr His Ser Ser Ala Ala  Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp Gin Tyr Ile Tyr Met Gly Glu Pro
- 1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Ash Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 : 1980

Phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp Giy Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn Gin Ile Leu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 ' 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100
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Gly Arg Leu Pro Thr Phe Met Thr GIn Lys val Arg Asp Ala Leu
2105 2110 : 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Ash His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu teu Leu Thr teu teu Ala Thr val Thr Gly Gly 1ITe Phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys Ile Ile Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala Glin Ile
2180 2185 2190

GIn Pro His Trp ITle Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 22065

ITe val Leu Leu Ile Pro Glu Pro Glu Lys Gin Arg Thr Pro Gln
2210 2215 2220

Asp Asn Gln Leu Thr Tyr val val Ile Ala ITe Leu Thr val val
2225 : 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly Ser 1ITe Ala Thr Gln GIn- Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

ITe Glu Ash Ser Ser val Asn val Ser Leu Thr Ala 1Ile Ala Asn
2300 2305 2310

GIn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

GIn val Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355
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Ala His Tyr Ala Ile Ile Gly Pro Gly Leu Gln Ala Lys Ala Thr
: 2360 2365 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

- Asp Pro Lys pPhe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 2415

Leu Cys Vval Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val ser
2450 2455 2460

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

Leu Phe Xaa Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe Gln Ile Tyr Lys Lys Ser Gly
2510 2515 2520

ITe GIn Glu val Asp Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 : 2580 :

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610
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Leu val Arg Leu Gln Ser Gly val Asp val Phe Phe 1Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asnh Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn Thr Gln Phe Cys 1Ile Lys val
2660 2665 2670

Leu Asn Pro Tyr Met Pro Ser val ITe Glu Lys Met Glu Ala Leu
2675 2680 2685

Gln Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

Ile val ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

Leu Gly Ser Gly Thr Arg Asn 1Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys Gln Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly ser Ala
2795 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

~ Asp val val Pro Met val Thf GIn Met Ala Met Thr Asp Thr Thr
’ 2825 - 2830 2835

Pro Phe Gly GIn Gln Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865
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Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala ITe rphe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 2910

Arg Glu Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr <cCys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe LLeu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

Phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr GIn Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp GIn Arg Gly Ser Gly
3080 3085 3090

GIn val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 ’ 3105

Gln Leu 1Ile Arg Gln Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120
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GIn His Leu Thr Ile Thr G¢lu Glu Ile Ala val Gln Asn Trp Leu
3125 3130

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 3150

Asp Asp Cys Vval val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 3175 3180

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gin val Pro
3185 3190 3195

Phe Cys Ser His His Phe His Glu Leu ITe Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg

3215 3220 3225
Ala Arg Ile Ser Gln Gly Ala Gly Trp Ser Leu Arg Giu Thr Ala
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 : 3265 3270

val Pro Ser Hﬁs Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn - Arg val Trp ITe GIn Glu Asn Pro Trp Met Glu Asp Lys
3305 : 3310 3315

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg'
3320 3325 3330

Glu Asp Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala Ala Ile Asn Gln val Arg Ser
3350 3355 3360

Leu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 3375
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Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 3390
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