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Ser Pro

Asn Phe

Pro Met A

val His &

520

ser Pro
535

ser Leu

Ile Tyr §

Gly Ser

Ser Gly

Gin Gly

ser val

Ala Ser

val Gin

425

LYS

Glu

sey

Gly

Ala

Thr

Phe

val

Ala

Lys

Leu

450

Trp

Glu

Glu T

g Trp

rphe

LysS

val
650

Lys

Arg

e

Thr

Ile

[
[

(¥ )

Ser

Gly

Gly

val

Phe

635

ys

val

Trp

His

460

Gly

LYS

Trp

val

~ Ala

540

Gin

The

Pro

val

Ley

ASD

Page 11

Glin

445

Asn

Arg

Gin

Ile

Ile

Gin

Arg

Pro

Leu

ASn

430

Glin

His

LyS

Ala

e
510

Thr

Ile

Arg

Ty

Ty

Asp

ser

Ala
670

Phe

Gy

Tyr

Arg

Gly

495

phe

Gin ¢

Pro

Cys

Ile

ASD

Asn

655

Leu

Phe

ASn

The

Arg

ASD

Leu

Leu

Gin

LysS

Glu

640

rhe

Glin



Ser Gly Asn

075

Thr Tyr Ser

690

S His Lys

val Thr

<210
<211>
<212>
<213>

6
818
DNA

«<220>
«223>

<400> &
ggatcogooa

ggctcaacag
cctggraget
atccactagy
ctgtaaggcy
ctgtoteagg
acteeogeag
gatttcccat
ARGEYCCCCa
getetgagat
ggagcactga
tctctgagtt
aacgtcaatc
taccoctaty
<210> 7

<21i> 753

<Z21Z2> DNA
<Z13>

ser Glin Glu

Leu Ser Ser

val Tyr Ala

206108_0033_30w0_60619%4_seglisting

sSer
680

Thr
695

Cys

710

Lys Ser Phe

725

ccatggaaac
grgacggoege
cogteaaaat
tgcggetgat
crgtgtocta
acccagacga
acaccgooga
ggcagtattg
gegtgttioo
gtotggtgaa
cotooggagt
cagtggtcac
ataagccaay

acgtgectga

ASn

artificial sequencs

cgacactcig
tcaggtceoayg
ttcttgeaga
tcctgataag
tcccgatiag
atattttige
gtgtcaggga
tctggececa
ggattacttc
gcacacattt
agtgcctage
taatactaaa

ttatgcttga

Aartificial Sequence

Leu Thr Leu

Glu val Thr

val Thr Glu Glin Asp Ser

Ser

His
715

Arg Gly Glu Cys

730

ctgotgtogy
ctggtoccagt
graagtggct
ggatttgagt
crgragggge
ggggrggect
gtgcggagag
actgtggtog
tcaagcaaaa
ccecgagecty
coogotgtee
LCCLCTCtay
gtggacaaga

taactogag

685

Lys Ala
700

Gin Gly

tgoigotget
ctggagctgt
acaacticcg
ggatcggotg
gegtotocat
acatggagtt
gotoctgoga
tggtototag
grtacatcagg
tgaccgtoag
tgcagtocyco
gracceagac

aagitcgaacc

Page 12

LYS ASp

ASp Tyr

ser

Glu

Leu Arg Sar

720

optimized Nucleic Acid Sequence Encoding IgG Heavy Chain

gtgggtgocc
gatcaagace
ggactatage
gatcaageca
gacacgacag
cagtggactg
cracigiggg
tgcatcaaco
aggaactgca
ctggaactao
tgggctgtac
atatatctge

caaatcatgt

Gptimized Nucieic acid Sequence Encoding IgG Light Chain



206108_0033_30w0_60619%4_seglisting
<400> 7

ggatcogooa ccatguagac Tgatacactg otgotghgeg tgctgorgot gtgggtgoct

ggcteaaccyg gogacgggge tcaggioccag attgtgotga C€Ccagagooe tggoatacty
tcactgagos Caggagagac cgoaacactg TLctgeaagy cCcicccaggg cgggaacget
atgacatggt accagaaacy gagaggacag gtgocccgac tgcigatcta tgacacttca
aggcgageaa goggagtgoe tgatcgattt gtoggoageg gototgggac agacttottt

ctgactatta ataagoctgga cagagaggat Itcgotgigt actattgoca goagitigaa

ttotthgoac tgggcagoga gotggaaghy cacaggaccg togoogotas aaghgigite
atttttcecce ctagogatga goagotgaaa tocgggacag cototgtggt ctgictgeig
aacaatttct accccogega ageaaaggtg cagtggasag togacaacge cctgeagagt
ggcaattcac aggagagogt gaccgaacag gactccaagg attctacata tagtctgage
tecactotga coctgiotaa agetgattac gagaageaca aagtgtatge atgogaagte

actcatcagyg gootgictag tootgtgace aagagottta accgagggga grgttacoca

tatgacgtoo cogattacge cigataactc gag

<210> 8

211> 18

<212> PRT

<213> arvificial sSeguence

<220>

<223» IgEl Signal peptide of vRC-1 Igs

<400> 8

Met Asp Trp Thr Trp Ile Leu Phe Leu val Ala Ala Ala Thr Arg val
1 5 10 15
His Ser

<210> 9

<211> 126

<212> PRT

<213> Artificial sequence

<220>

<223> variable Heavy Region of VRCOL IgG

<400> 9

Gin val Gln teu val Gln Ser Gly Gly GIn Met Lys Lys Pro Gly Glu
1 5 10 15

Ser Met Arg Ile Ser Cys arg Ala Ser Gly Tyr Glu Phe Ile Asp Cys
26 25 30

Page 13



Thr Leu Asn Trp I
35
Gly Trp Leu Lvs
50

Gin Gly arg val
G5

Leu Glu Leu Arg
Thr Arg Gly Lys
100

Arg Gly Thr Pro
115

<210> 10

<211> 98

<212> PRT

<213>

<220>

<223
<400> 10

Pro Ser val phe
1

Thr Ala Ala Leu
20

Thr val ser Trp

Pro Ala val Leu
50

Thr val Pro Ser
65

Asn His Lys Pro

ser Cys

Pro

The

Ser

85

Ash

val

Pro
5

Gin &

Ser

Y Arg

Arg

Met

70

Lay

Cys

Ile

Lay

Cys

ser
70

Asn

206108_0033_30w0_60619%4_seglisting

Leu Ala Pro Gly Lys

Gly
55

Thr
Thr
ASD

val

artificial Sequence

Ala

Lau

Thr

40

Gly

Arg

val

Ty

Ser
120

Pro

val

» Ala

40

Gly

Gly

Ala

ASN
105

ar

Ui

ser

Lys

25

Ley

Lay

Thr

val

Val

val

ASpD
80

Trp

Pro

Constant Heavy region 1 (CH1) of

sSer

i0

ASD

Thr

Tyr

Gin

ASpE
90

Asn T
~

Asp

ser

Arg Pro Glu Trp

ala

Phe

Thr

45

Ala

ASp

val

Glu

VRCOL IgG

LYS
Tyr
ser
Ser
Thr
75

LYS

Ser

Phs

Gly

Tyr

LyS

Page 14

Thr

Pro

val

Ser

Ile

ala

Arg

Thr

Tyr

His
110

5 Gy

ser

Glu

30

His

Ser

Cys

Glu

Pro
Ala
rhe
a5

Trp

Thr

val

ASN

Pro
95

Met

Lau

rhe

80

Cys

Gly

Gly

val

rphe

val

Val
a0



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

<220>
<223>

<400

Glu Pro Lys Ser Cys Asp Lys Thr His Thr
1 5

<Z210>
<Z1l»
<Z212Z>»
<213»

<220
<223>

<400>

1L
15
PRT

206108_0033_30w0_60619%4_seglisting

artificial Sequence

Hings Region of vRCCOL Ig6G

11

12
118
PRT

Artificial Sequance

Constant Heavy Ragion 2 (CHZ) of

12

Ala pPro Glu

1

Pro Lys Asp

val val Asp
a2

33

val asp Gly

50

GIn Tyr Asn 5

Gln Asp Trp

Ala Leu Pro

<210>
<211>
<212>
<13>

<220
<Z2Z3>

<40

13
a7
PRT

Leu
Thr
20

val

val

Leu

Ala
160

Leu

Ser

Glu

AST
85

Pro

Gly

Met

His

val

Tyr

70

Gly

Ile

Gly

Ile

Glu

LYS

Glu

artificial Seguence

Pro S

ser

Asp
40

S ASnh

val

Glu

Lys

Arg
25

Pro

val

Tyr

Thr
165

val phe
10

Thr Pro G

Glu val

Lys Thr

ser val
75

Lys Cys
1

Ile Ser

Ley

LyS

LYS

LYS

VRCOL 196

rhe
val
rphe
45

Pro
Thr

val

Ala

Constant Heavy Region 3 {(CH3) of VRCOL Igs

13

Page 15

Pro

Thr

30

Arg

val

Ser

LYS
110

{ys Pro Pro Cys Pro

i5

Pro Lys
15

Cys val

Trp Tyr

Glu Glu

Ley His

80

ASTE LyS
g5



Gly

i

Glu

Tyr

ASn

Ph
63

Gin

Ley

Pro

Asn
50

Ley

val

Thr GIn

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

<220>
<223>

<A400>

Pro

Thr

Tyr

rhe

LYS

14
5

PRT

Arg

- LyS

s5er

ser

ser
106

The

LYS

o5 0
e
[92]

Leu

Pro

Glin

Ala

Thr

Lay

-
I

206108_0033_30w0_606194_seglisting
Gin val Tyr Thr Leu Pro Pro Ser Arg

val

val

Pro

22

Thr

val

*Leu

artificial Sequence

Ser

Glu

40

Pro

val

Met

Ser

Lay
5

F

Tro

val

ASD

His

Pro
105

Furin Cleavage Site of vrc0l

i4

Arg Gly Arg Lys Arg Arg Ser
1 5

<210
<211>
<212>
<213>

«<220>
«223>

<400>

15
22
PRT

artificial sequencs

Thr Cys

Glu Ser

Leu Asp

Lys Ser
75

Glu Als
g0

Gly Lys

Leu

ASn

Ser

60

Arg

GSG Linker and P2A Peptide of vRCOL IgG

15

val

Gly

45

ASp

Trp

His

LyS
30

Glin

Gly &

Gin

Asn

15

Gy

Pro

Gin

His
g5

ASp

Phe

* Phe

Gly
80

Tyr

Gly ser Gly ala Thr asn Phe Ser Leu Leu Lys Gin Ala Gly asp val
1 5 15

Glu Glu Asn Pro Gly Pro

7

10

Page 16



<213>

«220>
<223>

<400>
Glu Ile
i

Glu Thr

Trp Tyr

Ser
50

Trp
65

Gly
Phe

Gly

Lys val

VOV VY

A A A A

<220>
<223>

<400
Thr val
1

Leu Lys

Pro Arg

Gly Asn S

50

Tyr Ser

63

206108_0033_30w0_606194_seglisting
artificial seguence

variable Light Region (VL) of VRCOLl IgG

16

val Leu

Ile
20

Ala

Gin Glin

35

Thr Arg

Pro Asp
val

Tyr

val
160

Gin

i7
106
PRT

Thr
5
Ile
Arg
Ala
Tvr
Tyr
85

ASP

Glin

Ser

Pro

Ala

Asn

7Q

Cys

Ile

ser Pro
Cys

Arg

Gin
40

Gly

Ile

1
L e
<

teuy Thr

Gin Gin

LYyS Arg

Artificial Sequence

Constant Light Region (CL, kappa) of

17
ala Ala

sar Gly
20

Glu ala

35

Glin

Leu 5Ser

Pro
5

Thr

LyS

Glu S

Ser

ser

Ala

val

Thr

-
I

val phe
Ser val
Gin Trp

40
val Thr
55

Leu Thr

Gly Thr Leu
10

Thr Gin

25

Ala Pro Arg

Pro Asp Arg

Ile

ser

Glu
90

Tyr

rhe Pro
10

Ile

val
M

F

Cys Leu

val Asp

GIn Asp

Leu Ser Lys

75

Ser Leu Ser

ser
30

Tyr Gly

Lay

val

Phe

60

Ser

Ley Glu Ser

Phe Gly Gin

VRCOL IgG

Pro Ser Asp

Leu Asn Asn

30

Ala Leu
45

ASn

ser
60

Lys Asp

Ala Asp Tyr

Page 17

Pro
15

Lay

Tyr

/. Ser

Gly

Gy
95

Glu
15

Phs

Gin

Glu

Ala

ser

Arg

Asp

a0

Thr

Gin

Tyr

Ser

The

LYS



206108_0033_30w0_60619%4_seglisting

His Lys val Tyr ala Cys Glu val Thr

85

val Thr Lys Sar Phe Asn Arg Gly Glu

<210>
<11>
<212>
<213>

<220>
<223»

<40

106

18
19
PRT

Aartificial Sequence

105

Human IgG Heavy Chain Signal

18

Mat ASp Trp Thr Trp Arg Ile Leu Phe
1 5

Thr His ala

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

<220>
<223>

<A400>

19
154
PRT

artificial Sequence

variable Heavy Region of

19

Glu Fhe Gly tLeu

1

GIn Cys Gln Arg

20

Ser Ser Leu Arg

35

Gin Gly Met His

50

val Ala Phe Ile

val Trp Gly Arg

Tyr Leu Glin Met

Ser Trp

5

Leu val

ey ser

Trp val

Lys Tyr

Leu Ser

85

Asn Ser

val Phe

Glu Ser

s Ala
40

g
=
Wy

Arg Gin
55
Asp Gly

Ile ser

Leu Arg

HIV-

Leu
Gly
25

ala

Ala

Arg

val

His Glin Gly Leu Arg Ser Pro

S¢

Cys

95

peptide of HIV-1 Env-PGYS Ig

Leu val ala ala ala Thr Gly

1 Env-PGY Ig

val Ala Phe Leu
10

Gly Gly val val

ser Gly Phe Asp
45

pro Giy Gin Gly
60

Glu

-

vs Tyr His
5

ASp AsSn Ser Lys

Glu Aasp Thr Ala
Page 18

Arg

Glin

30

Pha

Ley

Ala

ASD

Thr

15

Gly val
15

Pro Gly

Ser Arg

Giu Trp

Asp Ser
80

Thr Leu
95

Tyr Phe



106

206108_0033_30w0_60619%4_seqglisting
105

110

Cys val arg Glu Ala Gly Gly Pro Asp Tyr Arg Asn Gly Tyr Asn Tvr
128

115

125

Tyr Asp Phe Tyr Asp Gly Tyr Tyr Asn Tyr His Tyr Met Asp val Trp

130

135

Gly Lys Gly Thr Thr val Thr val Ser Sear

145

<Z210>
<Z1l»
<Z212Z>»
<213»

<220
<223>

<400>
Ala Ser
1

Ser Thr

phe pPro

Gly val
50

LE?LE Ser

Tyr Ile

Arg val

<210>
<211>
<212>
<13>

<220
<Z2Z3>

<40

28
a8
PRT

158

Artificial Sequance

Constant Heavy ragion 1 (CHL) of

0

Thr Lys

ser Gly
20

Glu Pro

35

His Thr

ser val
Cys Asn
21

15
PRT

Gly Pro
5

Gly Thr
val Thr

Phe Pro

val Thr
70

val Asn

Ser val phe

Ala Ala Leu
25

val ser Trp
40

a val Leu

[Oy -3
£ et

val Pro Ser

His Lys Pro

artificial Seguence

Pro

16

Asn

Glin

ser

Ser
g0

Hinge Region of HIV-1 Env-PGY Ig

21

HIV-1 Env-PGY Ig

Lau

Ser

Ser

Ser
75

140

Ala

Ley

Gly

Ser

o0

Thr

Page 19

Pro Ser

val Lys
30

Ala Leu

45

Gly Leu

Gly Thr

Lvs val

Ser Lys

15

ASE Tyr

Thr Ser

Tyr Ser

Gin Thr
80

ASp LysS



i
<210> 22
<211> 118

<212> PRT

206108_0033_30w0_60619%4_seglisting

<213> Artificial sequence

<220>

<223> Constant Heavy Region 2 (CH2) of

<4G0> 22

Ala Pro Glu tLeu
1

Pro Lys Asp Thr
20

val val asp val
35

val asp Gly val
50

GIn Tyr Asn Ser
65

Gln Asp Trp Leu

Ala Leu Pro Ala
100

<210> 23
<211> 107
<212> PRYT

Leu

Leu

ser

Glu

Thr T

Asn
85

Pro

Gly Gly Pro

His

val

Il

= Ile

Glu

Lys

Glu

«21%> artificial sSequance

«<220>

«<223> Constant Heavy Region 3 (CH3) of

<400> 23

Gly Gln Pro arg Glu Pro GIn val Tyr Thr
1 5

Ser

ASD

46

ASn

val

Glu

LyS

Glu Lteu Thr Lys Asn Gin val Ser

7

Tyr Pro Ser Asp Ile ala val Glu

35

40

ser val
10

Arg Thr
25

Pro Glu
Ala Lys
val Sar

Tyr

Thir Ile
105

10

Ley Thr
25

HIV-1 Env-pGY Ig

Phe Leu
Pro Glu
val Lys
Thr Lys
60
val Leu
75
{ys Lys

Ser Lys

HIV-1 Env-PGY Ig

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
5 10

rhe Pro

val Thr
30

£he Asn
45

Pro Arg
Thr val

val Ser

Ala Lys
110

15

Pro
15

Trp

Glu

AsT
a5

Lys

val

Tyr

Glu

Leu Pro Pro Ser Arg Asp
15

Cys teu val Lys Gly Phe
30

Trp Glu Ser asn Gly Gln Pro Glu

Page 20

45



206108_0033_30w0_60619%4_seglisting

Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe
60

50

55

Phe teu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gin Gly

65

70 75 a0

Asn val rhe Sar Cys Ser val Met His Glu Ala Leu His Asn His Tyr
o
3

90 95

Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

<Z210>
<211>
<212>
<213»

<220>
«223>

<400>

100 105
24
7
PRT
Artificial Sequance

Furin Cleavage Site of HIV-1 Env-pGY Ig

24

Arg Gly Arg Lys Arg Arg Ser
1 5

<210>
<211>
<212>
<13>

<220
<Z2Z3>

<40

25

22

PRT

artificial Seguence

GSG Linker and P2A peptide of HIV-1 Env-PGY Ig
25

Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gin ala Gly Asp val
i 5 15

5 10

Glu Glu Asn Pro Gly Pro
2

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

<220>

<223>

<400

<

26

20

PRT

artificial Sequence

Human tamba Light Chain Signal paptide of HIV-1 Env-PGY 1g
26

Met Ala Trp Thr Pro Leu Phe Leu Phe Leu Leu Thr Cys Cyvs Pro Gly
Z 15

5 i0

Page 21



Gly Ser Asn Ser
2

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

<220>
<223>

<400

27
110
PRT

206108_0033_30w0_60619%4_seglisting

artificial Sequence

variable Light Region (vi) of #Iv-1 Env-PGY Ig

27

Gin Ser Ala Leu

1

sar Ite Thr Ile

20

Glu Ser val Ser

35

val Ite Tyr Asp
50

ser Gly Ser Lys

65

Gin aAla Glu Asp

Arg Arg Arg val

<210
<211>
<212>
<213>

«<220>
«223>

<400>

106

28
106
PRT

Thr Gin
5

ser Cys

Tro Tyr

val ser

Ser Gly
70

Glu Gly
85

Phe Gly

Fro

Asp

Thr

artificial sequencs

Ala ser

cly Thr
25

Gin His

46

Arg Pro

Thr Ala

Tyr Tyr

Gly Thr
105

val
i0

ser

Pro

Ser

Ser

ASN

Gly

Gly

Leu

75

LYS

Ley

Constant Light Region (CL, Tamba) of

28

Gly Gln Pro Lys Ala ala Pro Ser val Thr Leu
1 )

5

10

Glu Glu Leu Gln Ala Asn Lys Ala Thr teu val

7

25

Phe Tyr Pro Gly Ala val Thr val ala Trp Lys

35

40

Gly Ser Pro

Aasp val Gly G

30

Lys Ala Pro
45

val Ser Asn
60
Thr Ile Ser

Ser Leu Thr

Thr val Leu
110

HIV-1 Env-PGY Ig

Phe Pro Pro

Cys Leu Ile

Ala asp Ser
45

Page 22

LyS

Arg

Gly

Ser
15

ser

ser

Glin

Tyr

val

Phe

Lau

a0

The

Ser

ASDE

Pro



206108_0033_30w0_60619%4_seglisting
Lys Ala Gly val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gin Trp Lys
65 70 75 80

Ser His Lys Ser Tyr Ser Cys Gin val Thr His Glu Gly Ser Thr val
85 90 2%

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
100

<210> 29

<211> 19

<212» PRT

<213» arvificial Segquance

<220

«223> Human IgG Heavy Chain Signal peptide of HIV-1 Env-4EL] Ig

<400> 29
Met Asp Trp Thr Trp Arg Ite Leu Phe Leu val ala Ala Ala Thr Gly
1 5 ] 15

Thr His Ala

<210» 30

<211l> 127

<212> PRT

<213> Artificial Sequsnce
<220>

«223» variable Heavy Region of HIV-1 Env-4E1Q Ig

<400> 30

Gin val Gln Leu val Gln Ser Gly Ala Glu val Lys Arg Pro Gly Ser
1 5 10 15

Ser val Thr val Ser Cys Lys Ala Ser Gly Gly Ser Phe Ser Thr Tyr
20 25 30

Ala teu Ser Trp val arg GIn Ala Pro Gly Arg Gly Leu Glu Trp Met
5 40 45

Gly Gly val 1le Pro Leu bLeu Thr Ile Thr Asn Tyr Ala Pro Arg Phe
50 55 60

Gin Gly Arg Ite Thr Tle Thr Ala Asp Arg Ser Thr Ser Thr Ala Tyr
65 7 75 8C
Page 23



206108_0033_30w0_60619%4_seglisting

Leu Glu Leu Asn Ser Leu Arg Pro Glu asp Thr ala val Tyr
90

85

Ala Arg Glu Gly Thr Thr Gly Trp Gly Trp
100 105

Ala phe Ala #is Trp Gly Gin Gly Thr teau

<Z 10>
211>
Z

<4 (0>

Ala Ser
1

Ser Thr
phe pPro

Gly val
50

Leu ser
Tyr Ile
Lys val

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

<220>
<223>

<400

115

31
a8
PRT

Artificial Sequence

120

{onstant Heavy region 1 (CH1) of

31

Thr Lys

sar Gly
20

Glu Pro
35

His Thr

ser val

Cys Asn

32

15
PRT

Gly Pro Ser
5

Gly

val

Phe

val

val

Thr
Thr
Pra
Thr
70

Asn

Ala

val

[ -1
8

val

His

artificial Seguence

Hinge Region of HIV-1 Env-4£10 Ig

32

val

Ala

ser

40

val

Pro

LYS

Phe

Ley

25

Trp

Ley

sey

Pro

Pro

16

Gly

Asn

Glin

ser

Ser
g0

Leu Gly

val Thr

LysS Pro
110

val Ser
125

Tyr
95

Ile

HIV-1 Env-4810 Ig

Leu Ala

Cys Leu

Ser Gly

Ser sar
60

Ser Leu
75

Asn Thr

Pro Ser

val Lys
30

Ala teu
45
Gly Leu

Gly Thr

Lvs val

Ser

ASD

Thr

Tyr

Gin

ASD

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
Page 24

Cys

Lys

Tyr

Ser

Thr
80

Lys



1

<210> 33
<211> 110
<212> PRT
<213>
<220>
<223
<400> 33

Ala pPro Glu
1

Pro Lys Asp

val val aAsp
35

val asp Gly
50

GIn Tyr Asn
65

Gln Asp Trp

Ala Leu Pro

<210> 34

<211> 107
<212> PRT
<213>

<220>
«223>

<400> 34

Leu

Thr

20

val

val

Ser

ey

Ala
160

206108_0033_30w0_606194_seglisting
10 15

artificial Sequence

Leu Gly Gly Pro
5

Ley

ser

Glu

Thr T

ASH

Pro

Mat

His

val

Gly

Ile

Ile

Glu

Lys

Glu

artificial sequencs

Ser

ASD

40

Asnh

val

Glu

LyS

Arg

25

Pro

ala

val

Tyr

Thr
105

Constant Heavy Region 2 {(CH2) of

- va'l

i0

Thr

Glu

Lys

Ser

Gly Gin Pro Arg Glu Pro Gin val Tyr Thr
1 ) 10

5

Glu teu Thr Lys Asn Gin val Ser Leu Thr

7

Tyr Fro Ser Asp Ile ala val
35

Ghlu Trp Glu

4G

HIV-1 Env-4E10 Ig

Phe Leu

Pro Glu

val Lys

Thr Lys

60

val Leu
75

5 CyS LyS

5 Ser Lys

Phe

val

Pro

Thr

val

ala

Pro

Thr

30

ASH

Arg

val

ser

LYS
110

Pro

i5

Cys

Tro

Glu

Ast
95

Constant Heavy Region 3 (CH3) of HIv-1 Env-4E10 Ig

Lys

val

Tyr

Glu

0o
& dn

Leu Pro Pro Ser Arg Asp

Cys Leu val Lys
30

15

Gly Phe

Ser aAsn Gly Gln Pro Glu

Page 25

45



206108_0033_30w0_60619%4_seglisting
Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe
50 55 60

Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gin Gly
65 70 75 a0

Asn val Phe Ser

oo 0

vs Ser val Met His Glu Ala Leu His Asn His Tyr
5 90 2%

Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
100 105

<210> 35

<21l> 7

<212 PRYT

<213» arvificial Segquance

<220
«22%» Furin Cleavage Site of HIV-1 Env-4E10 Ig
<400> 35

Arg Gly Arg Lys Arg Arg Ser
1 5

<210> 36

211> 22

<212> PRT

<213> arvificial sSeguence

<220
<223» G8G Linker and p2a peptide of #iv-1 Env-4£10 Ig

<4030> 36
Gly Ser Gly Ala Thr asn Phe Ser Leu Leu Lys Gin aAla Gly Asp val
i 5 10 15

Glu Glu Asn Pro Gly Pro
20

«<210> 37
<211> 20
<212> PRT

<213> Artificial sequence

<220>
<223> Human Kappa Light Chain Signal peptide of HIV-1 Env-4£10 Ig

<400> 37
Met val Leu GlIn Thr Gin val rPhe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15

Gly ala Tyr Gly
Page 26



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

220>

<223
<400
Glu Ile
1

Glu Arg

Lys Leu

Ite Tyr
50

Gly ser
65

pro Glu

ser Thr

<210
<211>
<212>
<213>

<220>
«223>

<400>

20

38
106
PRT

206108_0033_30w0_60619%4_seglisting

artificial Sequence

variable Light Region (Vi) of HIV-1 Env-4E10 Ig

38

val Leu

Ala Thr
20

Ala Trp
35

Gly ala
Gly Ser
Asp Phe

rhe Gly
1

39
107
PRT

Thr Gin

5

Leu Sar

Tvr Glin

ser ser

Gly Thr
70

Ala val

Gin Gly

Ser Fro Gly

Cys

Arg
55
ASp

Tyr

Thr

artificial sequencs

Constant Light Region (CL

39

Arg

AP
40

Pro S

Phe

Tyr

LyS

Lys Arg Thr val ala Ala Pro Ser
1 :

Glu GlIn Leu Lys Ser Gly Thr Ala

7

5

Ala
25

Pro

Thr

Cys

val
105

Thr

i0

ser

Gly

Gly

Lau

Gin

90

Glu

Glin

Glin

Gin

val

Tor 1

75

Glin

Ser

Ser

Ala

Tyr

Leu ser

val Gly
30

Pro Arg

| ASD Arg

ser Arg

Gly Gln

Pro
15
AsSn

Ley

Phe

ser
95

Gly

AsSn

Leu

ser

Glu

a0

Ley

, kappa) of HIV-1 Env-4E10 Iy

val Phe Ile Phe Pro Pro Ser Asp

15

Ser val val Cys Leu Leu Asn Asn
2 30

Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val aAsp Asn Ala Leu

35

4G

Page 27
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Gln Ser Gly Asn

50

Ser Thr Tyr Ser

65

Glu Lys His Lvs

Ser Pro val

<Z210>
<Z11»
<212>
<213»

<220>
<223>

<4G0> 40
ggatcogooa

40
744
DNA

cattccgaay
cgactgagtt
caggeaccty
atctacaace
ctgtatoige
aatctggacc
tcogettcta
gaggEacag
agetggaact
ageggectgt
accratrattt
ccaaaatoot
<210>
<211>

<212>
<213>

41
2440
PRT

<220>
<223>

<400> 41

Ley

val
85

Thy
160

tgcagotggt
grgecgeric
graagggact
agaggttcaa
agatgaattc
caagcrtcta
caaagggace
cageeotggg
ccggageact
actcoctgte
gtaatgtgaa

gctgataact

ser Glin

sey
70

Tyr

206108_0033_30w0_606194_seglisting

55

Artificial Sequance

gacatggatt
cgagagtgga
aggctitcace
ggagtgggty
gggeaggttc
ctttgactat
aagegtgttc
ctgtotagty
gactagegga
ctotgrggte
ccataaacca

€gag

artificial Seguence

Ser Thr Leu Thr

Ala Cys Glu val

Phe Asn Arg Gly
105

90

Glu

g4ggaactgyg
tttacagact
gotgatgtea
accotgagcy
gaagatraccg
£4ggggcagy
ccactggeac
aaagactatt
gtgcacacct
acagtgocota

agcaatacaa

aming Acid Sequence of the vi-CHl of

TCgeogeoge
1gCageoeogg
acaccatgga
acccaaatag
tggacaggtc
cagtctacta
geacactgat
cototagtaa
TCCOogagec
ttocageogt
grtcaagect

aggtrggacaa

anti-Her-2

Glu Ser val Thr Glu Glin Asp Ser Lys Asp
60

Leu Ser Lys ala Asp Tyr

75 a4

Thr His GIn Gly Leu Ser

95

Nucleic Acid Ssguence Encoding the vH-CHl of anti-Her-2 Fab

tacaagagty
cggatctoty
trgggtgaga
tgggggctca
caaaaacact
ttgcgecege
gactgtcage
atccaccict
tgtgactgtc
cctgeagtca
gggaactcag

gaaggtggaa

Fab

Met Asp Trp Thr Trp Ile Leu Phe Leu val Ala Ala Ala Thr Arg val
Page 28



His Ser
Gly Gly
ASp Tyr
50
Trp val
Arg Phe
Leu Tyr
Tyr Cvs
Gin Gly
130

val phe
145

Ala Leuy
Ser Trp
val Leu
Pro Ser

210

Pro

Glu

Ser

35

Thr

Ala

Lys

Lay

Ala

115

Thr

Pro

Gly

ASn

Gin

195

Ser

42
720
DNA

val

20

Lau

Met

ASD

Gly

b

Arg

Lau

Leu

Cys

ser

180G

ser

Ser

Asn

Gin

Arg

ASD

val

Arg

85

Met

val

Ala

Ley

165

Gly

ser

Ley

The

Leu

Leu S

Trp

ASn

-
I

Phe

ASn

Leu

Thr

Pro

158

val

Ala

206108_0033_30w0_606194_seglisting
10 15

val

val

55

Pro

Thr

sSer

Gly

val

135

ser

Lys

Lau

Leu

Thr
215

s val

Artificial Sequence

Glu

Leu

Leu

Pro

120

ser

ser

ASD

Thr

TV S

200

Glin

Asp

ser
2

F

Ala

Gin

sey

ser

LYS

Tyr

ser

185

Thr

LYS

Gly

Ala

Ala

Gly

val

80

ala

Phe

Ala

Ser

rhe

170

Gly

Leu

Tyr

Lys

Gly

Ser

Pro

Gly

75

Asp

Glu

Tyr

Ser

Thr &

155

Pro

val

ser

Ile

va'l
235

Gly

Gly

Gly

60

Ser

Arg

AsD

rhe

Thr

140

Glu

Cys
228

Glu

Page 29

Leu

phe

45

Lys

Ile

Ser

Thr

Lys

Gly

Pro

Thr

- va'l

235

AsSn

Pro

val

30

Thr

Gly

Tyr

LYS

Ala

110

Tyr

Gly

Gly

val

Phe

180

val

val

Lys

Gin

Phe

Lay

AsSn

Affﬂ

g5

val

Trp

Pro

Thr

Thi

Pro

The

ASN

Pro

Thr

Glu

Glin

80

Thr

Tyr

Gly

Ser

Ala

166

val

val



«<220>
«223>

<400> 42
ggatcogooa

cattccgata
gtcaccatca
aageeaggea
cocageagat
cagectgagg
ggccagggaa
cooectictg
ttetacecte
tctcaggaga

ctgactctga

caggggetgt

<210>
<211>
<212>
<13>

43
232
PRT

<220
<Z2Z3>

<400> 43

Met Asp Trp Thr Trp Ile
" !

His Ser Asp

val Gly Asp

35

Gly val

50

ITe

Gly

ccatggatig
ttcagatgac
catgcaaage
aageacccaa
tcagtggoto
atttcgetac
caaaagigga
acgaacagct
gCgagoccaa
gtgtgactga

caagtceegt

5

%18 Gln Me
arg val Thr
Ala Trp Tyr
Ser Ala Ser

70

- Gly Ser Gly

85

206108_0033_30w0_60619%4_seglisting

gactiggatt
tcagagooce
ttcteaggat
gctgetgate
ayggaageayy
ctactattge
gatcaagegyg
gaagagegga
agtgcagtgy
acaggactca
ctacgaaaag

cacgaagico

artificial Seguence

aming Acid Sequence of the vi-CL

Leu Phe

t Thr GIn S

Ilte Thr
40

Gin Gin
55

Tyr Arg

Thr Asp

ctgttoctgg
tcoctcactgh
grgagtattyg
tattoecgect
actgacitta
cagcagtact
accgiggeog
aCAagLaagoy
aaggtcgata
aaagataqgca
cacaaagtgt

ttcaatagag

val ala

10

Leu

Pro

ser

Lys

Pro

The

Tyr

Thr Leu
30

rhe

Ala &

tcgoogeoge
cagccagogt
gggtogeatg
cttacaggta
ctotgaccat
atatctaccc
ctooctoogt
tggtotgtct
acgetotgca
cerattooct
atgcorgtga

gcgaatgerg

Ala ala Thr

Ley Ser
30

- GlIn Asp
45

Ala Pro

Pro ser

Thr ITle 3ser

Page 30

Nucleic Acid Seguence Encoding the vi-CL of anti-Her-2 Fab

taccogogtyg
ggacgaccga
graccageag
tacaggagtyg
cagerooctg
atataccrtt
cttcattttt
gctgaacaat
gteogggaat
gtctagtaca
ggTtCacceac

ataactcgag

of anti-Her-2 rFab

Arg val

15

aAla ser

val ser

Lys Leu

rhe
80

*Leu

540
600
660
720



Gin Pro

Pro

Tvyr

Ala
130

Ala

Ser
145

Gly
Glu ala
Ser Gin
Ser

Leu

val 7

<4 (0>

G?uz

Thr

115

Pro

Thr

Lys

Glu

Ser

195

Ala

Phe

44
2241
DNA

Sar

Ala

val

ser
180G

Asn

Phe

Gly

val

Ser

Gin

165

val

Leu

Arg

Glin

phe

val

158

Trp

Thr

Thr

val

N Gy

206108_0033_30w0_60619%4_seglisting

Gly

Ife

135

val

Lys

Glu

Leu

Thr

215

Glu

Artificial Sequence

 The Tyr Ty

Thr

120

FPhe

Cys

val

Glin

Ser

200

His

Cys

105

LYS

Pro

Ley

ASD

185

LYS

Gin

val Glu

Pro

Ser

ASH
155

Leu

Asn Ala

170

ala Asp

Gly Leu

Ile

ASp

140

Asn

Lay

ser
220

Phe

Gin

- Glu

235

ser

rCys Gin Gln Tyr Tyr

110

Arg

Gin

Tyr

Ser

The
190

LYS

Pro

Ile

Thr

Lay

Pro

G?y

Tyr S

His

val

Nucleic Acid Seguence Encoding anti-DENV Human IgG

44

Tyr

val

Arg

AsSn

Lys

Thr

ggatcogoca
actcacgoto
ctgcgactgt
cgacaggeac
aagtactaty
accctgtate
actgtogacy
agtctggtet

tctagtaaat

ccatggacty
aggcacatct
crtgogoage
caggcaagyg
cagattcigt
tgcagatgaa
tgctgaccty
cagtgagoro

ctactagtgg

gacttggagy
ggtogaatct
tagegoetic
actggagtgg
gaaaggregy
tagceotgege
gocagtgaac
cgeaagtact

cgggacoget

attotgtttc tggtogocge cgotactogg

ggaggaggay

aacttcagea
gtogotgtga
ttcaccattt
gragecgata
googaatact
aagggaccat

gcactgggat

tggtccageco
caaacgcaat
tctcatacga
ccagggacaa
ccgeagtgta
ttcaccattyg
cagtgtroce

gtctggtgaa

Page 31

tggoeogatec
geactgggty
cggaagecat
ttctaagaac
ctattgcgea
gggacagggeo
actggeacce

ggactatitc
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<213>

«220>
<223>

<400>

206108_0033_30w0_606194_seglisting
artificial seguence

amino Acid Sequence of anti-DENV Human IgG

45

Met Asp Trp Thr
1

Thr His
Pro Gly

Ser Thr
50

Glu Trp
65

ASp Ser
Thr Leu
Tyr Tyr
Tyr Phe

130
Ser Thr
145
Thr Ser
Pro Glu

val His

ser Sser
210

Ala

Arg

35

ASn

val

val

Tyr

Cys

115

His

Lys

Gly

Pro

Thr

195

val

Glin

20

s5er

Ala

Ala

Lys

Lau

106

Ala

His

Gly

Gly

val

180

phe

val

Trp Arg Ile Leu
5

Ala His

Leu Arg

Met His

val

4

Gly Arg

85

Gin Met

Thr val

Tri Gly

Pro o Sar

Thr Ala

165

Thr val

Pro ala

Thr val

Leu

Lau

[
1y

sSer

Phe

ASNH

Ala

s5er

val

vall

Ser

40

val

Tyr

Thr

ser

val

120

Gly

Phe

Leu

Trp

Ley
200

ser &

Phe

Glu

25

Cys

Arg

ASp

Ile

Ley

105

Ley

sey

Pro

Gly

ASN

185

Gin

Lau

10

Ala

Gin

Arg

Thr

Leu

Leu

Cys
170

© Serp

val Ala Ala

Gly

Ala

Ala

Arg

Ala

Trp

val

Ala

155

Lau

Gly

Ser

Leu

Gly

Ser

Pro

60

His

ASD

Ala

Pro

Ser

140

Pro

val

Ala

Gly

Gly

Page 33

Gly

Lys

AsSn

Ser

Lys

Leu

Leu

205

Thr

Ala

vall

30

FPhe

LYS

Tyr

Ser

Thr

110

Asn

Ser

Ser

ASp

Thr

180

Tyr

Glin

Thr
15

val

AsSn

sey
Lys
Tyr
175

Ser

Thr

rhe
Leu
ala
30

ASn

Val

Gy

Ala

ser

160

Phe

Gly

Ley

Tyr
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Gly

Glu

Leu

Fro

Ast

Thr

Asp

Gly

625

Ser

Ala

val

Thr

Leu

705

Gin

Ser

Glu

Thr

Fro
530

" Gly

Glin

Arg

ser

Tyr

610

Gly

val

The

Ala

Thr

690

ser

val

sey

Ley

Pro

Ala

595

Tyr

Thr

Ley

Trp

075

Pro

Lay

Thi

Ala

Pro

g
=
Wy

*© val

s5er
Pro
Ser
580

Ser

Leu
val
660
Lys
Sar

The

His

Thr Asn
485

Gly Pro

5 Pro Gly

Ser Gly
Ser Asn
550

Gly Thr

gly val

Leu Ala T

s Gin Ser

LYS Leu
030

Phe Pro
045

Cys Leu

Lys Gin

Pro Glu
710

Giu Gly
725

206108_0033_30w0_60619%4_seglisting

Phe Ser Leu Leu Lys Glin Ala Gly

Met

Gly

[ -1
(SR

Ile

Ala

Pro

Fro

s5er

ser

695

Gin

Ser

Ala

ser

520

Pro

Gly

Pro

ASp

Thr
000

Ser

Ser

Ser

680

ASN

Trp

Thr

Trp

505

Asn

Gly

Ala

LyS

Ley

ser

Lys S

val

490

Thr Fro

Ser Glin S

Glin Arg

Gly Tyr
555

Leu Leu
57C

rhe ser

Lau Gln

Ser Leu

Gly Gln

635

Glu Glu
650

phe Tyr

val Lys

Glu Lys
730

Leu

val
54(

ASD

Ala

Thr

620

Pro

Pro

Ala

~ Ala

700

S Lys S

Thr

Page 35

rhe

val

Thr

val

[y
s
Wy

Ser

Glu

605

Gly

Lys

Gin

val

Ley

510

Leu

Ile

His

5 Gy

Asp

vall

Ala

Ala

ser

Tyr

Ala

ASp
495

Phs

Thr

Trp

Asn

575

Glu

val

ASN
655

val

Glu

Pro
735

val

Lau

Gin

© CyS

Tyr

560

Asn

Gly

Ala

rhe

. Prro

640

Lys

Thr

Thr

5 {7



Glu Cys

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

<220>
<223>

<400
Met Glu
1
Gly Ser
val 1le
Gly Tyr
50
val ser

Leu Ser

Phe Sep

Arg Gly S

Gin Gly
145

val phe

Ala Leu

Ser

46
265
PRT

206108_0033_30w0_60619%4_seglisting

artificial Seguence

IgG Heavy Chain

46

Thi

Thr

LYS

ASN

Gly

Tyr

Glin

Thr

Pro

ASD
Gly
20

Thr
Fhe
phe
Ala
ASD
100
Leu
Cys
val

ey

Cys
180

Thr Leu
5

Asp Gly

Pro Gly

Arg Asp

Glu Trp
70

Arg Glin
85

Pro Asp

Thr Pro

AsSp Tyr

val val
150

Ala pPro
165

Leu val

Lau

Ala

sSer

Fyr

33

Leu

ASp

ser

Lys

Leu

Glin

Ser

46

Ser

> Gly

Pro

ASD

Gly

ser

ser

ASD

Trp

val

val

Ile

Trp

Thr

LYS

Tyr
185

val Leu
10
Gin Leu

Lys Tle

His Trp

H
—t
]
-~
[0
w

Arg val s

30

Tre Ghy

ala Glu

rhe Pro

Ala Ser
155

Ser Thr S

170

rhe Pro

Lay

val

val
60

s Pro

val

Tyr

Tro

Thr

Glu

Page 36

Lau

Gin

Leu

Met

aAla

rhe

125

Glin

Lys

Gly

Pro

Trp

Ser G

30

Arg
Leu
Trp
Thr
Tyr
110
Cys
Tyr
Gly
Gly

ya?

val

15

ala

Ile

Gly

Ar*g
a5

Met

val

Trp

Pro

Thr

175

Thr

Prro

Ala

ser

Pro

Ala

80

Glin

Glu

Arg

Cys

Ser

160

Ala

val



sSer

val

Pro

R
e

Lys

Tyr

Trp

Ley

210

ser

Fro

Pro

<2310>
<211>
<212>
<213>

<220>
<223>

<400>

4
2
P

Asn
195

Gin

Tyr

7
43
RT

ser

Ser

Sar

©ASH

ASD

ey

The
245

val

LYS

Pro

206108_0033_30w0_60619%4_seglisting

Leu

215

Thr

val

ASp

artificial seguence

IgG Light Chain

4

7
i

Met Glu Thr Asp
1

Gly

Pro

Gly

Leu

Gin

ser

Gly

Ala
50

;GIn

val

Thr

Gin

Thr

Ile

35

ser

val

Pro

Ile

rhe
115

Gly

20

Leu

Glin

Fro

ASp

Asn

106

Glu

Thr
5
ASD

Ser

Gly

Arg

Arg
85

LYS

Phe

Ley

Gly

Lay

Gly

Ley

phe

Leu

Ala

Ser

val

Asp

Gly

200

Tyr

Gin

ASD

Tyr

Leu

Glin

Pro

40

Ala

Ile

Gly

Arg

Leu
120

Ser

Thr

LYS

Ala
265

Tro

val

25

Gly

Met

Tyr

Ser

Glu
105

Lau

Tyr

LT
On

Val

10

Glin

Glu

Thr

ASp

Gly

S0

ASDE

Ser

Ser

Leu

Ile

Thr

Trp T

Ser

Pha

Glu

sey
220

a Cys

Glu

Ley

val

Ala

Gly

ala

Lay

Page 37

235

val

Asn

val

vall

. Leu Thr Ser Gly val His Thr Phe Pro

Thr

Asn

Pro Lys Ser

Leu

Th
45

Gin

©ATYG

Thr

val

=i )
[ -]
(9 R

Trp

Thr

30

Leu

LYS

Arg

Asp

Tyr

val

255

val
15

rhe C

Arg
ala
Phs
95

Tyr

His

ala

val

His

244

Cys

Pro

Ser

Arg

Ser
a0

Arg



206108_0033_30w0_606194_seglisting
Thr val ala ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gin
130 135 140

Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr
145 150 155 is0

Pro Arg Glu aAla Lys val GIn Trp Lys val Asp Asn Ala teu Glin Ser
165 170 175

Gly aAsn ser GlIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro
210 215 220

val Thr Lys Ser Phe Asn Arg Gly Glu Cys Tyr Pro Tyr aAsp val Pro
225 230 235 240

AsSp Tyr Ala

<210> 48

<21l> 2586

<212> PRT

<213» Artificial Seguence

<220>
<223> Aminc Acid Sequence of the Heavy Chain (VH-CHL) of HIV-1 Env Fab

<400> 48
Maet Glu Thr Asp Thr Leu Leu Leu Trp val Leu Leu Leu Trp val Pro
i 5 10 15

Gly Ser Thr Gly Asp Gly Ala GlIn val GlIn Leu val GIn Ser Gly Gly
20 25 30

Gin Met Lys Lvs Pro Gly Glu Ser Met arg Ilte Ser Cys Arg ala Ser
35 40 45

Gly Tyr Glu rhe ITe asp Cys Thr Leu asn Trp Ile Arg Leu Ala Pro
50 55 60

Gly Lys Arg Pro Glu Trp Met Gly Trp Leu Lys Pro Arg Gly Gly Ala
&5 70 75 8¢

val aAsn Tyr Ala Arg Pro Leu Gin Gly Arg val Thr Met Thr Arg Asp
Page 38



val Tyr

Asp Thr

Trp Asp

Pro Ser

145

Ser Thr

phe Pro

Gly val

Leu Ser
210

Ser

Ala

115

Phe

Thi

ser

Glu

His

195

sSer

e Cys

Lys ala

<210>
<211>
212>
213>

«220>
<223>

<400>

Glu

49
244
PRT

100

val T

Glu

Lys

Gly

Fro

180

Thr

val

Ast

Pro

FPhe

val

val

LYS
245

Ala

~ phe

s Trp G

Pro
158

Thr

Thr

Pro

Thr

Asn

230

Ser

206108_0033_30w0_60619%4_seqglisting
S0 95

Phe

Cys

Ala

val

Ala

val

215

ys

artificial sequencs

Ley

Thr

120

Arg

val

Ala

Ser

val

200

Pro

LyS

Tyr

Giu Leu Arg ser Leu Thr val Asp
105 118

Arg Gly Lys Aasn Cys Asp Tyr Asn
125

Gly Thr pPro val Tle val Ser Ser
140

Phe Pro Leu Ala Pro Ser Ser Lys
155 160

Leu Gly Cys Leu val Lys Asp Tyr

Trp Asn Ser Gly Ala Leu Thr Ser
185 190

Leu GlIn Ser Ser Gly Leu Tyr Ser

Ser Sar Ser Leu Gly Thr GIn Thr
220

Pro Ser Asn Thr Lys val Asp Lys
235 240

Pro Tyr Asp val Pro Asp Tyr Ala
25C 255

amine Acid Sequence of the Light Chain (VL-CL) of HIV-1 Env Fab

49

Met Glu Thr asp Thr Leu teu beu Trp val Leu Leu Leu Trp val Pro
1 5 10 15

Gly ser Thr Gly Asp Gly ala Gln
20

Pro Gly Thr Leu Ser Lau Ser Pro

35

40

val ¢Tn Ite val Leu Thr Gin Ser
25 30

Gly Glu Thr ala Ile Ile Ser Cys
45
Page 39



Arg Thr
50

Gin Ala
65

Ife pPro

Thr Tle

Gin Tyr

Arg Thr
130

Gin Leu

Tyr Pro

ser Gly

Thr Tyr

Lys His
210

Pro val
225

Pro Asp

<210>
<211>
<212>
<13>

<220
<Z2Z3>

<40

Pro

Glu

115

val

LYS

Arg

Asn

sey

185

Lys

Thr

Tyr

50
1536
DNA

Gin

Arg

Arg

©ASH

106

Phe

Ala

Ser

Glu

Sar

186

Leu

val

Lys

Ala

Tyr

Leu

Leu

Phe

Ala

Gly

Ala

165

Glin

Ser

Tyr

ser

Glu

Gly

Pro

Thi

158

Lys

Glu

Ser

Ala

Phe
230

206108_0033_30w0_60619%4_seglisting

sSer

55

Ile

Gly

ser

Glin

Sar

135

Ala

val

ser

et
Wi

Asn

artificial Seguence

Leu Ala Trp Tvr G
G

Tyr

ser

Gly

Gly

va'l

Ser

Glin

vall

Leu
200

5 Glu

AP

Ser

Arg

AsD

105

Thr

phe

val

Tro

Thr

i85

Thi

val

Gly

Gly Ser
75

Trp Gy
90
Phe Gly
Lys val
Ile rhe
val Cys
155
Lvs val
170
Glu Gin
Leu Ser

Thr His

Glu Cy
23

Wi

1
0
Thr
Pro
val
Gin
Pro
140

Leu

ASpD

ASP S

LYS

Gin
220

Tyr

Arg

ASp

Tyr

Val

125

Pro

Leu

Asn

aAla
2058

Pro

Nucleic Acid Sequence Encoding HIV-1 PGS Fab

50

Page 40

n Glin Arg

Ala

Tyr

Tyr

110

ASP

Ser

ASn

Ala

Lys

190

ASD

Leu

Tyr

Pro

Ala

Asn

95

Cys

Ile

ASD

ASN

Tyr

Arg

ASD

Gly

Gly

a0

Ley

Glin

Lys

Glu

Phe

160

Gin

Glu

ser

val
240
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val

Al

63

Ser

Ile

Leu

val

Glu

145

Fhe

sSer

Glu L

ser

O
e

ser

Ala

Ala

Pro

Gly

50

Pro

ASnH

Ser

Thr

ey

130

Gin

Tyr

Ser

The

Pro

Gly

Arg
Ley
Gly
35

LYS

Arg

Gly L

Sear

115

Thr

Ley

Pro

Gly

Tyr

195

His

val

Fro

Ala

20

Glin

Tyr

val

Phe

val

Lys

Arg

ASn

180G

ser

Gly

Ser

Glu S

val

Ser

Gly

Arg

Ala

Ser

Glu

165

ser

Leu §

val

LYS

Gly S

Cys

sey

Ile

Il

-
I

Gly

Arg

ala

Gin

Tyr

Ser
230

206108_0033_30w0_60619%4_seglisting
Thr Leu Leu Leu Leu Met Ala Thr Leu

Ala

Thr

val

55

Tyr

Ser

 Glu

Arg

Pro

135

Thr

Lys

Glu

© Serp

Ala
215

phe

Gly

Ley

Ile

40

ser

ASD

LYS

ASp

val

120

ser

Ala

val

Ser

Thr

200

Cys

Thr
.

F

Trp

val

ser

Glu

105

Phs

val

Gin

val

185

Lay

Glu

Arg

Gin

ser

Gly

g0

Gly

Gly

rhe

- va'l

Thr

Val

Pro

Asn

Glin

LyS

75

ASN

ASD

Thr

Ile

val

155

Lys

Glu

Leu §

Thr

Ala

Gin

60

Arg

Thr

Tyr

Gly

phe

140

Cys

val

Gin

His
220

u Cys

ser

His

Pro

Ala

Tyr

Thr

125

Pro

Leu

ASp

Gly

Gly

val

30

ser

Pro

Ser

Ser

110

Lys

Pro

Lau

Ser

180

Ala

Gly

Gly

Gly

15

Ser

ASN

Gly
Ley

45

LYS

Lay

Asn

Ala

175

LyS

ASp

Ley

Gly

ala
Gly
ASD
Lys
val
80
Thr
Ser
Thr
ASD
Asn
160
Leu
ASD
Tyr
APy
Gly
2

Ser



Gly

Gly

Ala

Arg

val

ASp T

ASn

385

ser

Ser

Asp

Thr

ASp

Gly

Gly

ser

290

Fro

Glu

ASD

Glu

Tyr

ser

LyS

TyF

Ser

450

ser

Thr

Lys

Gly
Gly
275

Gly

Lys

Asn

ASp

355

Arg

His

sSer Tr

phe

435

Gly

Lay

Tyr

Lys

Gly
260
val
phe
Gin
Tyr
ser

346

Thr

. Ser

val

Ser

Ile

val
500

ser

val

ASD

Gly

Met

The

405

ser

Glu

His

Ser

oys

485

Glu

Glin

phe

Lay
310

3 Ala

ASD

Thr

Tyr

ASD

390

LYS

Gly

Pro

Thi

val

470

Asn

Pro

206108_0033_30w0_60619%4_seglisting

Gly Gly Gly Ser Gln Arg Leu
265

Pyo
ser
295
Glu
ASp
The
Tyr
ASH
375

val

Gly

val

val

Lys

Gy

280

Arg

Trp

Ser

e

Phe

360

Tyr

Trp

Pro S

y Thr

The
440

Pro

Ser

Ser

Gin

val

val

Tyr

345

Cys

Tyr

Gly

Ala

425

val

Ala

val

His

Ala

Trp

330

Leu

val

ASp

Lys

- va'l

410

Ala

val

Pro

Leu

y Met

Phe
315
Gly

Gin

Arg

Phe T

Leu

Trp

Leu

Ser
475

s Pro S

Arg

His

300

Ile

Arg

Met

= Pro

Page 43

Leu

285

Trp

Lys

Lau

Asn S

Ala

365

ASD

Thr

Leu

ser

Asn

val

270

Ser

vall

Tyr

Ser

Gly

Gly

vall

Ala

Leu

430

Gly

Ser

Leu

Thr

Glu

CYS

Arg

AsD

Ile

335

Ley

Gly

Tye T

Thr

Pro

415

val

ala

Gy

Gly

LYS

ser

Arg

Pro

val

4060

Ser

Lys

Leu

Lau

Thr

480

val



<210> 52
<211>
<212>
<213>

220>
223>

DNA

<400> 52
ggatccogeca

gugactctyy
gagegoegeaa
taccageage
ageggagtcg
tecaggotyy
TCaactitoy
Fladdddddee
aataacttct
ggaaactcac
tcaactctga
acccaccagy
gggagcagiyg

agaccagget
goeockgicat
cooctgetga
gacagatcca
grctactact
gcrttigeac
coccagigtot
gggtgtatoy
ctgaccagty
tecteagtay
aaccataaac

gay

1543

ceatggoaag
crgagatrtgt
crcrgtecty
gcocaggaca
ctgatagatt
aacctygagga
ctagegatga
atccaagaga
aggaatcigt
ccotgtecaa
gactgaggtc
4cggage9g9y
44g9cegcgy
cticagteac
gggtgcggea
ccattactaa
catcoacage
gtgoacgaga
Attggeycyy
toootetgge
tgaaggatta
gggtacacac
tgactgtgee

cCtcaaatac

206108_0033_30w0_60619%4_seglisting

artificial Sequence

acctetgtge
cotgacoeag
Cagagcaage
gOCacccagy
ctocggaage
rtttgecgtg
taaagtogaa
acagctgaaa
ggcaaaggty
gacagageag
agctgactat
coecgteact
4agtgggaac
cgtgagetge
JUCCecagge
ctatgeoect
ttacctggag
aggcaccact
agggacactg
cccaagitoo
cttcccagag
LELECCCagee
cteaageagt

Nuclieic acid Seguence Encoding HIv-1

actotgotge
tcooctggoa
cagtrccgtog
ctgcrgatet
ggctocggga
tattactgte
a43gagaacey
teogggacty
Cagtogaaag
gactccaagy
gagaagcata
aagtecttca
ggagggagtg
cagclggteco
A33gCCageg
cgaggcotgg
agatttggag
ctgaacaghtc
ggatgggagt
gtgactgtga
aagagtacat
coogtygacag
gtgctgeaga
ctggggactc

aaaaaagtgg

410 Fab

tgotgatgyge
crcagtoact
ggaacaacaa
acggagcaag
cogatticac
agcagtacgg
tggoogoaceo
ctrcogtggt
tggacaacgc
atagcacata
aagtctacgco
atagaggega
gCggCgucay
agageggage
gaggrroctt
agtogatygy
googgatcac
tgaggecoga
ggcrggggaa
gcictgecag
€agggggeac
tcagttggaa
gttcaggget
agacttacat

4accaaagag

Page 44

tactcotggoc
gtccecoegge
gciggeatgy
cteeeggect
tctgaccatc
gcagagoctyg
aagegtettt
ctgootgety
cotgoagage
cagtctygtec
atgtgagytg
atgegygegc
qagtggogge
cgaggicaag
tagcacitac
cggegigatc
catcacagct
ggacactgea
goeocategaq
Cactaaagag
Cgoogeacty
cageggegct
gtactceoctyg
ttgtaatgtg

ctgataactc



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

<220>
<223>

<400

53
493
PRT

206108_0033_30w0_60619%4_seglisting

artificial Sequence

Aaming Acid Sequence of HIV-1

53

Met Ala Arg
1

Gly

Lau

val

Pro

65

ASp

ser

Gly

Thr

Leu

Pro s

Gly

Tyr

Ala

Ser

Gly

50

Arg

Arg

Arg

Gin

val
130

ser

Leu

Pro

35

Asn

Lay

Phe

Ley

ser

115

Ala

Glu

Pro

Ala

20

Gly

ASn

Lau

Ser

Glu

106

Leu

Ala

Gly

Ala

Glin

186

sSer

Leu Cys
5
Glu Ile

Glu Arg

Lys Leu

Gly ser
Pro Glu
Ser Thr
Pro sar
Thr Ala
Lys val
165

Glu Ser

Ser Thr

Thr

val

Ala

Gly

Gly

Asp

Fhe

val

135

sSer

Glin

val

Leu

Leu

Leu

Thr

40

Trp

Ala

ser

FPhe

Gly

Phe

val

Trp

Thr

Thr
200

Lay

Thi

25

Ley

Tyr

Ser

Gly

Ile

val

LYS

-
Oy mmnd
T

410 Fab

Leu Leu
10

Gin Ser

ser Cys

Gin Gin

Ser Arg

75

Thr Asp
90

Cval Tyr

Gly Thr

phe Pro

Cys Leu
155

val Asp
170

GIn Asp

Ser Lys

Met

Pro

Arg

Arg

60

Pro

Phe

Tyr

LYS

Pro

144

Ley

AsSn

ser

ala

Page 45

ala
Gly
Ala
45

Pro
ser
Thr
Cys
val
125
Ser

Asn

Ala

Thr

Thr
30

Ser G

Gly

Gly

Leu

ASp G

Asnh

Ley

Ley
15

Gin

Gin

val

Thr
95

Phe

Ala

ser

ser

ala

aAla

al

Ile

Tyr

Arg

Gin

The

Lys



His
val
225
Gly
Gly
Ala
Sar
Pro
305
Ile
AsSp
Glu
Gly
The
385
Pro
Gly

ASn

Gin

Gly

Gly &

Glu

Gly G

Gly

Thr

Arg S

ASD

Tro

370

ey

Leu

Cys

ser

ser
450

val

LYS

Gly

val
275

Thr
355
Leu

val

ala

Tyr

Ser

Ser

- Gly

Lys

Gly

Tyr

The

346

Ala

Gly

Thr

Fro

val

424

Ala

- Gly

Ala Cys

Phe Asn

238

Gly Gly

Gly Gly

Arg Pro

Phe Ser

Leu

(S E

Ala Pro
325

Ser Thr
val Tyr
Lys Pro
val Ser
ser ser
405

LyS ASp

Leuy Thr

Leu Tyr

206108_0033_30w0_606194_seglisting
val Thr His Glin Gly Leu Arg Ser
220

Glu

215

Arg

Gly

Gly

Gly

Thr

295

Trp

Arg

Ala

Tyr

Ile

375

Sar

Lys

Tyr

ser

Ser
455

Gly

Gly

ser

Ser

280

Ty

Met

Phe

Tyr

Cys

360

Gly

Ala S

Ser

Phe

Gly

Lau

Glu

sey

Ala

Gly

Gy

Ley

345

Ala

The

Pro
425

val

C¥YsS

o

val

val

Leu

ArG

rhe

Thr

ser

410

Glu

His

© Serp

Glin

Thr

ser

Arg

e

Glu

Ala

Lys

395

Gly

Pro

The

val

val
b

P Gly

: Gly

Lay

val

Tro
300

Asn 5

val

phe

val
460

Page 46

Gly

Gly

val

Ser

Val

> Pro

Thr

Thr

365

Trp

Pro

Thr

Thr

Pro

445

Thr

Gly

ser

NI
o et
[l

Cys

ArG

Leu

Ley

350

Thr

Gly

Ser

Ala

val

430

Ala

val

Ser

Lay

Thr

335

Arg

Gly

val

ala

415

val

Pro

Pro

- Gly

Ala

Thr

320

Pro

Trp

Gly

rphe

400

Leu

Trp

Ley

Ser



sSer
465

s5er

<210> 54
11>
<212>

<Z213»

DNA

<220
<223»

1446

206108_0033_30w0_60619%4_seglisting

470

485

Aartificial Sequence

(VH/CH1/Hinge/CHZ /CH3D

<4{30» 54
ggatccgeca

cattcacagy
cgaatcteat
ctggeacoty
aattacgooa
gcattootgy
ggcaagaact
gtgagotece
acctcaggag
accgtgagtt
cagtcaaqey
acacagactt
googagecta
ceagerocty
accorgatga
gaccoogaag
a3acCeogyy
caccaggact
geteceatey
actctgecte

aattacaaga

ccatggattyg
tgcagotgot
gocggactag
ggaagaggec
gaccactgea
agctgegaag
gtgactataa
caagractaa
geacagocgo
ggaactcagg
ggcigtacic
atatctgtaa
agagcetgoga
aactgetgoy
ttagcaggac
tcaagtttaa
aggaacagta
guctgaacgy
agaaaacaat
catceegega
atccaagoga

CCacacccll

gacatggatt
geagtcaggc
cgggtacgaa
agagrggaty
gggcagggtc
tctgacagtc
ttgggattit
gggaccctea
totgggatac
cgocctgaca
cotgtectet
cgtcaatcac
accaaagtcc
cggeccatee
Tectgaggto
ctggtacgtg
caactctace
gaaggagtat
ttccaaggea
cgagetgact
tategeegty

tgtgotggac

475

490

ctgttcooctgg
gggcagatga
ttcatogact
ggatggcetga
actatgaccc
gacgatactyg
gaacactagy
gtgtttccce
ctggrgaagg

ageggggrec
giggtcacag

aagcctagea
tgtgataaaa
gtgttectgt
gatggegtey
tatagagtcg
aagtgcaaag
aaaggecage
aagaaccagy
gagtgggaat
agcgatgget

Asnt Thr Lys val Asp Lys Lys val Glu Pro Lys Ser

TCgeogeege
AQAAACCCYY
graccctgaa
aacctagagg
gcgacgigta
ccgtgtactt
gcagggggac
tggoccehtc
attacttoce
aractttteg
tgoocagttc
atactaaagt
cocatacaty
ttocacccaa
tcgtggacgt
aagtgcataa
tgagigicct
tgtctaataa
Caagygaace
totetctgac
ccaatggoca

cocttotttet

Page 47

Ser Leu Gly Thr GIn Thr Tyr ITe Cys Asn val Asn His Lys Pro

480

Nucleic acid Saguence Encoding the HIV-1 VRCOL 1IgGl Heavy Chain

aactagagig
cgagagtatg
crggattaga
cggggcagtg
ttotgatace
CEgracacyy
acctgteatt
tagtaaaagt
tgagccagic
agotgtgotg
aagcciggga
ggacaagaaa
cecteectgt
groecaaagac
grtoocacgag
tgocaagaca
gacagtgctyg
ggcoctgoca
ccaggtgtac
ctgtotggty
goocgagaac

gtatitcaaag



206108_0033_30w0_60619%4_seglisting

ctgaccgtgy ataasaageeg ciggeageag gggaacgtet ttagotgorc cgtgatgeac 1380
gaagerotge acaatcatta cacccagaag totctgaghe tgtcaceigg caagtgataa 14440
ctcgag 1446
<210> 55

<211> 474
<212> PRY
<213> arvificial sSeguence

<220>

<223> Amino Acid Sequence of the HIV-1 VRCOL IgGl Heavy Chain
{VH/CHL1/CH2 /CH3)

<4030> 55

Mat Asp Trp Thr Trp Ile Leu Phe Leu val Ala aAla Ala Thr Arg val
T .

10 15

(e

His Ser Gin val GIn teu val GiIn Ser Gly Gly Gln Met Lys Lys Pro
20 25 30

Gly Glu Ser Met Arg Ile Ser Cys arg Ala Ser Gly Tyr Glu Phe Ile
35 40 45

Asp Cys Thr Leu Asn Trp Ile Arg teu ala Pro Gly Lys Arg Pro Glu
50 55 60

Trp Met Gly Trp Leu Lys Pro Arg Gly Gly ala val aAsn Tyr Ala Arg
&5 74 75 8¢

Pro Leu Gin Gly arg val Thr Met Thr Arg Asp val Tyr Ser Asp Thr
85 9G 95

Ala phe teu Glu Leu Arg Ser Leu Thr val Asp Asp Thr ala val Tyr
100 105 110

phe Cys Thr arg Gly Lys Asn Cys Asp Tyr Asn Trp Asp Phe Glu His
115 120 125

Trp Gly Arg Gly Thr Pro val TIle val Ser Ser Pro Ser Thr Lys Gly
130 135 140

Pro Ser val Phe Pro Lteu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
145 150 155 160

Thr ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val
165 170 175

Thr val Ser Trp Asn Sar Gly Ala Leu Thr Ser Gly val His Thr Phe
Page 48



Pro

Thr

ASn

225

Ser

Fro

Lys

val

or

Glu

His

Leu
385

Pro

ASn

Ala

val

210

His

Cys

Ala

Pro

val

290

val

Gin

Gin

Ala

ser

Tyr

val

195

Pro

LYS

Glu

Pro

LYS

val

ASD

Tyr

ASpD

Ley

355

Arg

LYS

ASD

LyS

Lau

Ser

Pro

Pro

Glu

260

Asp

ASp

Ast

Pro

Glu

ASn

Ile

Thy
420

Gin

Ser

Ser

LYS

245

Leu

Thr

val

val

Ser

325

Ley

Ala

Fro

Gin

sey

ser

Asn

230

Ser

Ley

sey

Glu

310

Thr

Pro

val
390

a val

Pro

206108_0033_30w0_60619%4_seqglisting
185

s5er
Leu
215

Thr

ys

Met

Tyr

Gly

Ile

375

s5er

Glu

Fro

Gy
200
Gly

Lys

ASD

Ile S

280

Glu

Arg

LyS

Giu

360

Tyr

Ley

Trp

val

Lay

Thr

val

ASD

ASN

val

Glu

345

LyS

The

Thr

Glu

Tyr

Gin

ASDE

Thr

256

ser

Arg

Pro

Ala

val

336

Tyr

Thr

Leu

C¥YsS

Ser

410

ASD

Ser

Thr

LYS

235

His

val

Thr

Glu

LYS

315

Ser

Lys

Ile

Pro

Leu

395

ASH

Ser

Leu

Thr

Phe

Pro

val

300

Thr

val

Pro
380
val

Gly

ASp

Page 49

ser
205

Ile

s Ala

C¥YsS

Lau

Glu

Lys

Lys

LysS

L
o

Wi n

Lys

Gin

Gly

186

Ser

Cys

Glu

Pro

Phe

270

val

Phe

Pro

Thr

val

350

Ala

Arg

Gly

Pro

ser
430

val

ASN

Pro

Pro C

255

Pro

The

ASN

Arg

(¥
[F¥37)
(¥ o]

sey

LyS

ASp

Phs

val

Val

Pro

Cys

Trp

Glu

326

Leu

AsSn

Gly

Glu

Tyr

400

Asn

> Phe



Leu Tyr

Phe
450

val

¢ln

56
708
ONA

VOV VY

A A A A

N

AA

v

s Sar Leu Ser

ser Lys Leu Thr
435

Sar Cys Ser val

Ley

206108_0033_30w0_60619%4_seglisting

448

455

470

(VL/CL)

<4030> 56
ggatccgeca

cattccgaaa
gecatcattt
ggacaggotc
cgattcrooy
ggagacttty
caggtggaca
gaacagctga
4ASgCaaagy
gtgactgaac
aaagetgatt
teaccogtoa
<210> 57

<211> 228
<212> PRT
<213>

<220>
<223>

<400> 57

1

ccatggatty
ttgtgetgac
cotgtaggac
ctogactggt
gatcreggtg
gegtgtacta
tCaaacgeac
agtceggoac
tccagtggaa
aggacagcaa
acgagaagca

ccaagagett

Artificial Sequence

gacttggatt
ccagrorooe
ttcicagtac
catctacica
gggacctgat
ttgccageag
agtcgetgca
cgoctetatg
agtggacaac
ggattccacc
caaagtgtat

caatcgegga

artificial Sequence

Ser Pro Gly Lvs

ctgttectyy
ggaacactgt
gggagtctayg
ggaagcactc
tacaacctga
tatgagtict
ccaagegtgt
grgtgectge
gcccigeagt
tattctctgt
gcatgigagg
gagtgttgat

i0

445

460

TggCageege
ctetgagroo
catggtatca
gggcagoeegg
ccatctcaaa
ttgggcagyy
teatetttee
tgaacaattt
ctggoaatag
cototactet
tcacccacca

aactogag

val Asp Lys Ser Arg Trp Gln Gln Gly Asn

Met His Glu Ala Leu His Asn His Tyr Thr

Nucleic Acid Seguence Encoding the HIv-1 VRCOL 1gG Light Chain

taccagagtc
tggogagaca
gragogacca
cattcoogac
tCtggaaage
aaccaaggtce
accotcagat
ctacoooegg
tcaggagica
gacccigage

gggactgegy

Aaming Acid Sequence of the HIV-1 VRCOL IgG Light Chain (VL/CL)

Met Asp Trp Thr Trp Ile Leu rhe Leu val Ala ala Ala Thr arg val
' 5

i5

His Ser Glu Ile val Leu Thr Gin Ser Pro Giy Thr Leu Ser Leu Ser

20

25

30

Page 50

60
120
180
248
300
360
420
480
540
604
660
708
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Pro Gly Glu Thr Ala Ile Ile Ser Cys Arg Thr Ser GlIn Tyr Gly Ser
35 40 45

reu Ala Trp Tyr Gln GIn Arg Pro Gly GiIn ala Pro Arg teu val 1le
50 55 60

Tyr Ser Gly Ser Thr Arg ala Ala Gly Ile Pro Asp Arg Phe Ser Gly
G5 70 75 80

Ser Arg Trp Gly Pro Asp Tyr Asn Leu Thr Ite Ser aAsn bLeu Glu Ser
85 9G 95

Gly Asp phe Gly val Tyr Tyr Cys Gln GIn Tyr Glu rhe Phe Gly Glin
100 105 110

Gly Thr Lys val Gln val asp Ite Lys arg Thr val Ala Ala Pro Ser
115 120 125

val Phe Ilas Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr ala
130 135 140

Ser val val Cys beu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val
145 158 155 is0

Gin Trp Lys val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Gl
165 170 i

~4
(¥

val Thr Glu Glin Asp Sar Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr
180 185 190

Lau Thr Leu Ser bLys Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys
185 200 205

Glu val Thr His Gln Gly teu Arg Ser Pro val Thr Lys Ser Phe Asn
210 215 220

Arg Gly Glu Cys

<210> 58

211> 744

<212> DNA

<213> arvificial sSeguence

<220

<223» Nucleic Acid Sequence Encoding the Heavy Chain (VH-CH1) of the
CHIKV-Env-Fab

Page 51
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<400> 58
ggatcogooa coatgaatty gacatggagg attotgtite tggrtogeocoge
actcacgotc aggtgcaget ggigeagica gggtocgaac tgaagaaacco
gtgaaggtca grigcaaage cicaggeiac accotgacac ggtatgecat
cgecaggete ctggacaggg actggagtgg atgggctgga tcaacactia
cecaacttatyg tgoagggytt caccggooga trogtgtitt ctotggacac
accgoottte tgeacattac aagtctgaag goagaggaca ctgocgtgha
AGUOARQYUCY gagcaagagg ctttgattat tggggccagg gaaccotggt
toogecagea caaagggace ctocgtgtic ccactggote cototagtaa
googacacty cogototggg atgtotggtc aaagattact tocoogaace
agctggaact ccggagoict gaccageggg gtgceatacat ticccgeagt
ageggactgt actcocotgte ctotgtggte acagtgoota gitcaagect
actratatct gtaatghtgaa ccataagoca ageaacacda aagtggacaa
cctaagagot gotgataact cgag
<210> 59
<211> 248
<212> PRT
<213> Artificial sequence
<220>
<223> amine Acid Sequence of the Heavy Chain (VH-CHL)
CHIKV-Env-Fab
400> 59
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val Ala Ala aAla
i 5 10
Thr His Ala GIn val GIn Leu val GIn Ser Gly Ser Glu Leu
20 25 30
Pro Gly Ala Ser val Lys val Ser Cys Lys ala Ser Gly Tyr
35 40 45
Thr arg Tyr ala Met Thr Trp val Arg Gin Ala Pro Gly Gin
50 55 60
Glu Trp Met Gly Trp Tle asn Thr Tyr Thr Gly asn pPro Thr
G5 70 75
Gin Gly pPhe Thr Gly arg rhe val Phe Ser Leu asp Thr Ser
85 90

Page 52

cgotactgga
aggggeatet
gacttgguty
caccggaaat
ttecgtotcot
ctrotgoget
gacagrtcage
aagtacatca
tgtgaccgic
cctgeagica
494gYacacag

aaaagtggaa

of the

The Gly
15

Lys Lys

Thr Leu

Gly Leu

Tyr val

7

val
a5

Ser



Thr Ala

Tyr Phe Cys

Gin Gly Thr

130

val phe

145

Pro

Ala teu Gly

sar Trp Asn

Gin
185

val Leu

Pro Ser Ser

210

Pro

rar
NS
g

6Q
738
DNA

10>
11>
1Z>
213>

<220
<223>

«

2
<Z
Z

AN A A

CHIK

<4030> 60
ggatccgeca

gggageaart
cgagtcacaa
tggtaccage
cctagtggeyg
attacaggac
ctgteaggea
googetoctt

actctggtgt

phe L

Arg
val

Lau

teu Ala

His 11

Glu

Thr

Pro

206108_0033_30w0_606194_seglisting
e Thr Ser Leu Lys aAla Glu Asp Thr ala val

Gly Gly

120

val
135

ser

ser ser

158

Ley
165

Cys

ser
180G

Gly

ser ser

Ser Leuy

Asn The

V-Env-Fab

ccatggeatyg
cacagagegrt
totettgeac
agctgccagg
tcccagatag
tgcaggotga
gegcagrgtt
ctgrgacoot

gtcigatcto

val

Ala

Gly

LyS

LYS ASp

Leu Thr

Leu
200

Thr GIn

215

val Asp

Artificial Sequence

gaccecactyg
Cotgaccoag
fggaagetco
gaccgoteoe
attttcaggy
ggacgaagca
cggagygaqgya
gtttocooct

cgactictac

TYr S

105

Ala Arg

Gly

Ala Ser

Lys Ser

155

rhe
170

Tyr Pro

ser val

185

Gly

Leu ser

Thr Tyr Ile

va'l
235

LYS Lys

Nucleic acid Seguence Encoding the Light

ttectgttee
cooocttoty
tctaacatig
acactgetga
agcaagtccg
gattactatt
actaagorga
agtitcagagg

cciggageag

Thr &

110

Phe Asp

125

Tyr

Thr
140

Lys Gly

Gly Gly

Glu Pro val

Phe
190

Thr

- val val

235

Cys Asn val

220

Glu Pro

tgctgactty
tgtccggage
gggccageea
tctatgtgaa
gcacctctge
gecagagtta
cogtoctoqy
aactgcagqac

tgaccgtoge

Page 53

Trp Gly

Pro

Ser

Ala
160

Thr

Thr val
75

Pro

val

The

Asn His

Chain (vL-CL) of the

ttgtectgge
accaggacag
cgacgtgeat
ctctaatagyg
tagtctggca
cgactcaaac
acagcccaaa
caacaagget

atggaaggce
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gatagctooo cagtgasage tggggtogag accacaacic ccageaagea gtocaacaac 600
aagtacgcag cototagita Icigicactg acacctgaac agiggaagag <Lacaaated 660
tattcttgol aagtgactca Tgagggoagt accgtggaaa agacagicge cocaactgag 720
tgttcctgat aactegag 738
<210> 61

<211> 238
<212»> PERT
<213» Artificial Seguence

223> Amino Acid Sequence of the Light Chain {(vL-CL) of the
CHIKV-Env-Fab
<4{(0> 61

mMet Ala Trp Thr Pro Leu Phe Leu Phe Leu Leu Thr Cys Cys Pro Gly
1 5 10 15

e
W

Gly Ser asn Ser Gin Ser val Leu Thr GlIn Pro Pro Ser val Ser Gly
20 2 30

Ala pPro Gly Gin Arg val Thr Ile Ser Cys Thr Gly Ser Ser Ser Asn
35 40 45

tle Gly Ala Ser His Asp val His Trp Tyr Gin GIn Leu Pro Gly Thr
50 55 60

Ala Pro Thr Leu Leu Ile Tyr val Asn Ser Asn Arg Pro Ser Gly val

Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser ala Ser teuy Ala
&5 8¢ g5

e Thr Gly Leu GIn Ala Glu Asp Glu ala Asp Tyr Tyr Cys Glin Ser
100 105 110

Tyr Asp Sg&r Asn Leu Ser Gly Ser ala val phe Gly Gly Gly Thr Lys
1is 128 125

reu Thr val Leu Gly GIn Pro Lys Ala ala Pro Ser val Thr teu phe
130 135 140

Pro Pro Sar Ser Glu Glu Leu GIn Ala asn Lys Ala Thr bLeu val Cys
145 150 155 160

Leu ITe Ser Asp Phe Tyr Pro Giy Ala val Thr val ala Trp Lys Ala
165 176 175
Page 54



AsSp Ser Ser

Gin ASn

195

ser

Gin
210

Glu Trp

Gly Ser Thr
225

<210
<211>
<212>
<213>

62
2238
DNA

«<220>
«223>

<400> 82
ggatcogooa

actcacgooo
gtcactgtgt
agacaggete
actaactacy
accgectate
cgdgaggdas
ggccagggaa
ctggetectt
gactacttee
catacatttc
gtgcotagoet
aataccaaag
ccttgtocay
aaagacacac
Cacgaggace
aagaccaaac

gtgetgeace

Pro val
180

AsSn Lys

s Ser

val Glu

ccatggattg
aggtgeaget
cotgcaaage
CLggacgagy
ccococgatt
tggagotgaa
ccacaggaty
ccetggteac
caagcaaaag
ctgagecagt
cogeageoct
cCtotetggy
togacaagaa
cacctgaget
tgatgattag
cogaagtgaa
ccagggagga
aggactggot

LyS

Tyr

His

LYS

206108_0033_30w0_60619%4_seglisting

ala Gly

Ala
200

Ala
ser

Lys

Thr val

artificial sequencs

gacatggagy
ggtgcagtca
atctggegga
actggaatqgy
tcaggacaay

gggatgactyg
agtgtctagt
tacttcagga
caccgtgtoe
geagtootct
cacacagact
agtggaacct
gctgggogga
ccggacacet
gttcaactyg
acagtacaac

gaacgagaayg

val Glu Thr
185

Ser Ser Tyr

Tyr Ser Cys

Ala Pro Thr
235

Nucleic Acid Seguence Encoding HIv-1

attctgtttc
gOagCogaay
tcattcagea
atgggaggcy
atcaccatta
ccagaagata
ggaaagceoca
geeageacas
gggaccgeoyg
tggaactety
gggotgtact
tatatctgea
aagtottgty
ccttocgtyt
gaagtgactt
tacgtggatg
tctacttata

gagtataagt

Thr Thr Pro
180

Leu Ser Leu
205

Gin val Thr
220

Glu Cys Ser

Env-4E10 Ig

tggicgoegeo
£gaagegaco
cctacgoect
teateocact
Cagragacey
cogeagtgta
TCgggectre
agggoeecte
ctotgggaty
gogototgac
ctctgagiyco
acgtgaatca
ataaaaccca
tectgtitec
gtgtggtegt
gegtegagat
gggtogtyag
graaagtgrc

Page 55

Ser Lys

Thr Pro

His Glu

cgotacagga
aggeagetee
gagCtaguty
getgacaatt
ctecactict
ctattgegoo
CgCacacigy
cgtgtitocc
tctggigaag
ctooggaghy
agtggteact
caagoocted
tacatgooca
accoaageca
gaacgtcage
geataatgec
tgtcctgace

caataaggcc
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206108_0033_30w0_60619%4_seglisting

aacaaatacg cageeagete ctatctgtoo ctgaccoetyg ageagiggaa gtotcacaaa 21640
tectattott gocaggtcac tcacgaagga agoactgtgg agaaaacigt ¢goaccaace 2228
gaatgtragtt gataactcga ¢ 2241
<210> 87

<21l> 738
<212> PRY
<213> arvificial sSeguence

<220 ) ]
<223> DVSF-1 WT amino acid sequence

<400> 67
Met Asp Trp Thr Trp arg Ilte Leu Phe Leu val ala ala ala Thr Gly
i 5 10 15

Thr His aAla GIn Ala His Leu val Glu ser Gly Gly G6ly val val Gin
20 25 30

Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala ala Ser Ala Phe Asn Phe
35 40 45

ser Thr asn Ala Met His Trp val arg GliIn Ala Pro Gly Lys Gly Lau
50 55 60

Glu Trp val Ala val Ile Ser Tyr Asp Gly Ser His Lys Tyr Tyr Ala
G5 70 75 80

Asp Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
85 9G 95

Thr Leu Tyr Leu Gln Met Asn Ser teu Arg Ala Ala asp Thr aAla val
100 105 110

Tvr Tyr Cys ala Thr val Gly val Lteu Thr Trp Pro val asn Ala Glu
115 120 125

Tyr Phe His His Trp Gly Gln Gly Ser Leu val Ser val Ser Sar ala
130 135 140

ser Thr tys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser
145 158 155 is0

Thr ser Gly Gly Thr aAla ala teu Gly CQvs
165 i

~jue

Leu val Lys Asp Tyr prhe

Ow
-t
~i
W1

Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
180 185 190
Page 62



val

1 b
T et
[ Re)

val

Ala

Pro

val

val

385

Gin

Gin

Ala

Pro

Thr

385

Tyr

Tyr

His

ser
210

Pro

LYS

val

290

ASE

Leu

Asp X

LYS

Ser

Thr

195

val

Asn

Pro

Glu

Asn

Trp

Pro

355

Glu

ASN

Thr

Lys

Fhe

val

val

Lys

Leu

260

Thr

3 val

val

Sar

Leu

346

Ala

Pro

Gin

= Ala

Thy
420

Leu

Fro

Thr

ASH

Ser

245

Leu

ey

Ser

The
325

AsSn

Pro X

Glin

val

val

405

Pro

Thr

val

His

Cys

Gly

Met

val
310

Tyr

val

ser

330

Pro

val

206108_0033_30w0_60619%4_seglisting

- val

Pro
215

Lys

Asp

Arg

Lys

Trp

val

ASp

Leu

200

ser

Pro

LyS

Pro

Ser

280

Asp

ASN

vall

Glu

LYS

The

Thr

Glu

Lau

Lys

Gin Ser Ser Gly

Ser

Thr

ser

265

Arg

Pro

Ala

val

Tyr
345

Thir I

Ley

AsD

sey

Ser

Asn

Thr

Ser
336

Lys

Pro

Lau

ASn

410

Ser

Leu

The

235

Thr

Phe

Pro

val

Thr

315

va'l

Cys

ser

Pro

val

395

Gly

ASp

Gly
220

LyS

Cys

Glu

LyS

LyS

Ley

LYS

Gly

Arg Trp Gin
Page 63

Leu Tyr
205
Thr ¢in
val Asp
Pro Pro
fhe Pro
270
val Thr
285
rhe Asn
Pro Arg
Thr val
val ser
350
Ala Lys
Arg ASp
Gly Phe
Pro Glu
Ser rhe
430

Gin Gly

Ser

Thr

LYS

Cys

255

Pro

Cys

Trp

AsSn

Leu

Tyr

Lys

val

Lys

Gin

Leu

pPro
400

> Leu

val



phe

LyS

465

Gly

Glu

Lau

Pro

ASn

Thr

Ala

val

Ser

450

ser

ser

Glu

Thr

Pro &

530

s Gy

Glin

Arg

Ser

Ty
610

/Gy

val

Thr

435

Cys

Lau

Gly

ASnH

Cys

515

Ser

Pro

Ala
595

Tyr

Gly

Thr

Lay

Sar

Ser

Ala

Ser

Fro

sSer

586

s5er

Cys

Thr

Lau

val

660

Lys

val

Ley

Thr

485

Gly

Pro

ser

sSer

[N a)
(a1

Gly

Leuy

Glin

LYS

Fhe

645

Ata

Met

ser

470

Asn

Pro

Gly

Asn
550

Thr

val

Ala

Ley
630

Pro

s Leu

ASp

206108_0033_30wo_6061924_seqglisting
445

His

455

Pro

phe

Met

Ala

Fro

Ile

Pro

Ile

ser

446

Glu

Gly

ser

Ala

Ser

520

Pro

- Gly

Pro

ASD

Thr

600

ASP

val

Ser

ser

ser
680

ala

Ley

Gly

ala

ser

ser

a3 Bod

Sy
[ ]

Pro

Leu His
Arg Gly
Leu Lys
450

Thr Pro
ser Gin

Gin Arg

Gly Tyr
555

Leu Leu I

570

rhe Ser

Leu Glin

ser Leu

Phe Tyr

val Lys

ASn
460
Arg

Gin

Lay

val
540

ASD

Gly

Ala

Thr

620

Pro

Leu

Pro

ala

Page 04

His

Lys

Ala

Phe

val

525

Thr

val

Cys

ser

Glu

603

Lys

Glin

Gly

Gly
685

Tyr

Arg

Gly

Leu

510

Leu

Ile S

Gly

LySs 35

550

ASD

vy val

Ata

Ala

Ala

val

Thr

Arg

Thr

Trp

Glu

val

ala

ASn

655

val

Gin

Ser

480

val

Leu

Gin

Cys

Tyr
560

- Gly

Ala

phe

Pro

640

LysS

The

The



The
690

Thy Pro

Leu
705

Ser Lauy

Gin val Thr

Glu Cys

<Z210>
<Z11»
<212>
<213»

<220>
<223>

<400>

68
2241
DNA

08

actcacgoto
ctgcgactgt
cgacaggcac
aagtactaty
accetgtate
actgtegyceyg
agtetggict
tctagtaaat
cocgageetyg
ceceaotgtge
tcaagootgy
gicgacaaga
gcaccagagy
ctgatgatta
ceegaagtea
CCCegagagy
caggatiggc

ccaatcgaga

ser Lys
Thr

Pro

His

%
NGt
W

aggacatct
cttgegeage
caggcaagyg
cagattctgt
tgcagatgaa
tgctgaccty
cagrgageto
ctactagtgg
tcaccgtgag
tgcagtoaay
geacteagac
aagtggaacc
Cagctggagy
JCCOHGACAce
agtttaattg
aacagtacaa
tgaatgggaa

aaaccattag

206108_0033_30w0_606194_seglisting

695

Glu Gln Trp Lys
710

Gly ser Thr val

Artificial Sequance

gacttggagg
ggtcgaatct

tagcgeoottc
actggagtgg
gaaaggcegy
geeagtgaac
cgcaagtact
CHOUACCyCt
ctggaattee
cggactgtac
cratatcige
Taagagetgr
accaageogty
tgaagtcact
gtacgtggat
tagcacatat
ggagtataag

caaggctaaa

700

715

730

DVSF-1 LALA nucleic acid seguence

attotgtttc tggtogooge
ggaggaggag tggtccagee
aacttcagca caaacgcaat
gtcgotgtga tctcatacga
ttcaccattt ccagggacaa
gcagecgata cogeagtgta
goecgaatact ttcaccatig
aagggaccat cagtgticcc
gcactgggat gtctggtgaa
ggagcoctga caagoggogt
teootgtoct ctgtggteac
aatgtgaace acaageoctce
gataaaacac atacttgcec
ttoctgtttc cacccaagec
tgogtggteg tggacgigto
gocgtegagg tgcataacgc
agagtcgtgt ccgtoctgac
Tgcaaagigt ctaacaagqc
ggccagoota gggaaccaca

Page 65

Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

Ser His Lys Ser Tyr Ser Cys

728

Glu Lys Thr val ala Pro Thr

735

cgotactygyg
tggoogated
geactaguty
cggaagecat
ttotaagaac
ctattgegea
gggacaggge
actggcacce
ggactatttc
ccacactitt
tgtgectagt
taacaccaaa
accttgteca
taaagacaca
CCacgagyac
caagaccaaa
tgtgotgeat
tctgoctgea

ggtgtacaca



crgoctocaa
ggorrotatc
tacaagacca
accgtggaca
geectgeaca
aaacggagat
gaggaaaace
coegaagyca
GOaCAGAGEG
gtgeattggt
aaccgeecat
ctggctatta
tcaagootga
aaagcogotc
gecacooigy
gcagatagtt
aacaaatacg
tectattety
gaatgtagit
<210
<211»
«212>»
«213»

<220>
<223>

<400>

69
739
PRT

69

Met Asp
1
Thr His

pro Gly
35

Ser Thr
50

Tra Thr

Ala Gln

Arg Ser

Asn Ala

gtegegacga
catcagatat
cacceectgt
aaagtagatg
accattacac
cagggagegy
cocggacotat
geaattctca
fgaccatcto
atcageaget
ctggagtgoo
ceggoctaca
coggagtogt
caagegtgac
tgtgectgat
cacctgtcaa
cagecagetc
geeaggtcac

gataactcga

20

Trp Arg
5

Ala His
Leu Arg

Met His

206108_0033_30w0_60619%4_seglisting

gergaccaag

cgeegiggag
gciggacict

gcageagoga
acagaagtcco
agctactaat
gagtgtocty
CTgCacagac
greogyeace
cgatcgattc
ggcogaggac
giitcggagga
actgrtttcct
Tfccgactic
agccggagiy
ctatctgteo
tcacgaagya

g

Artificial Sequance

Leu

Leu
40

Trp
55

aatcaggtet
tggga’agea
gatggcagtt
aatgtctttt
ctgtototga
ttcageotge
ccacigiice
acacagocac
agcagcagea
gctectaage
teeggeteta
gaagctgatt
ggaaccaaqc
coatoctetyg
Taccoagaadg
gagactacca
ctgaccoctyg

agcactgtgg

DVSF-1 LALA amino acid sequence

Ile teu pPhe Leu val

val Glu Ser Gly Gly
25

ser Cys Ala ala Ser

val arg Glin Ala Pro

ccetgacatg
acgggcagec
tcificigta
catgtagegt
gtccecggaaa
tgaaacaggc
tgtttetget
catcagtgag
acattggege
tgctgatoty
aaagtgggac
actattgoca
tgacagtoct
aggaacigca
cagtcacigt
caccatcaaa
agcagtggaa

agaaaactgt

45

o0

Page 606

tctggtgaaa
cgaaaacaat
ttctaagetyg
gatgracgag
gagaggccyc
aggggatgty
gacatgcigt
cggagcacca
cgggacgac
tggcaacaat
ttcageeage
gagetacgac
gggacagoeet
ggcaaacaayg
ggcttggaag
gragagceaat
gtotcacaaa

cgraccaacc

Ala ala Thr Gly

15

Gly val val Gln
30
Ata rhe Asn rhe

Gly Lys Gly Leu

1200
1260
1328
1380
1440
1500
1560
1620
Load
1740
1800
1860
1920
1980
2048
2100
2160
2220
224%



Glu
65
ASp

Thr

Tyr

Seyp
145
Thr
Pro
val
Ser
Ile
225
val
Ala
Pro

val

val

Trp

ser

ey

Tyr

Phe

130

The

Ser

Glu

His

Ser

210

Glu

Pro

LYS £

val
290

val

val

Tyr

LyS

Gly

Pro

Thr

195

val

ASn

Pro

Glu

Ala

Ley
106

Ala

val
Gly
85

Glin

The

His Try

Gly

Gly

val

180

phe

val

val

Lys

Ala

260

Thr

val

val

Pro

Thr

165

Thr

Pro

Thr

Ash

ser

245

Ala

Leu

Ser

Glu

Met

val

Gly

ser

150

Ala

val

ala

val

M
a0 i
(37}

Cys

Gly

Met

His

val

206108_0033_30w0_60619%4_seglisting

sSer

Phe T

ASn

Gly

Ala

val

Pro

215

Asp

Gly

Ile

His

Tyr

ser

val
120

1 Gly

Pha

Ley

Trp

Leu

200

Ser

Pro

LYS

Pro

ser

280

ASD

ASp

Ile

Lay

105

Ley

ser

Pro

sey

ser

Thr

Ser

265

Arg

Pro

Ala

Gly

Ser

S0

Arg

Thr

Leu

Leu

Cys

170

Ser

ser

Asn

Thr

Glu

ser His Lys Tyr

75

ArG

Ala

Trp

val

Ala

155

Leu

Ser

Ley

Thr

235

Thr

FPhe

Pro

val

ASpD

ala

Pro

Ser

140

Pro

val

; Ala

Gly

Y
frod emnd
g

Leu

LYS
300

Lys Thr Lys
Page 67

Asn

ASp

val

125

Val

Lys

Leu

Leu

2085

Thr

Val

s Fro

rhe

val T

285

Phe

Pro

ser

Thr

110

Asn

Ser

Ser

Asp

Thr

180

Tyr

Gin

ASP

Pro

Pro

270

Asn

Arg

Tyr
LYS

95

Ala

ser

Thi

LyS

Cys

55

Pro

Tro

Glu

ala
ap

val

Gy

5 Ser

160

Phe

Ley

Tyr

Lys

240

Pro

LysS

Val

Tyr

Glu



Glin

Ala

Pro

Thr

385

sSer

Tyr

Tyr

Fhe

Glu

Leu

Pro

Thr
545

Tvyr

ASE

ey

Arg

LyS

ASp I

LYS

ser

ser

450

Ser

Ser G

Glu

Thr

Pro
530

Gly &

Tro

Pro

355

Glu

ASn

Thr

e [
[R3L0
i

Cys

Leu

Asn

Ser

Leau

340

Ala

Pro

Glin

: Ala

Thr

428

Lau

sSer

s5er

Ata T

Pro
500

ys

val

© Serp

Thr

325

ASnH

Pro

Gin

val

val

405

Pro

Thr

val

Ley

Pro

Ser

Ser

Ile

val

sSer

390

Pro

val

Met

Ser

470

ASN

; Pro

Gly

Gly

aAsn T

550

206108_0033_30w0

Arg

Lys

Glu

(PR
<l
Sk

Lau

Trp

val

ASp

His

455

Pro

Fhe

Met

val
Glu
¥
360
Thr
Thr
Glu
Leuy
LyS
440
Gly
Ser

Ala

Pro

: Gly

val Ser

Tyr Lys

s Thr Ile

Leu Pro

Cys Leu

Ser Asn
410

Asp Ser
425

3
2.

val

Ser

Pro

val

395

Gly

Ser Arg Tr

Ala Leu

Lys Arg

Ley Leu

490

Trp Thr

Gly Gln

ala gly

Gly

475

LyS

Pro

Gin

AP

Ty
555

Leu

LyS

LyS

Ser

380

Asn

460

Arg

Gin

Ley

sey

val

540

ASp

Page 68

Thr

val

ala
365

Pro

ser

Gin

445

His

LysS

Ala

rhe

val

525

Thr

val

val

ser

350

Lys

ASD

Phe

Glu

Phe

430

Gly

Tyr

Arg

Leu
516
Ley

Ile

His

_606194_seqlisting
15

Lay

335

ASN

Gly

Glu

Tyr

Asn

415

Phs

Thr

Arg

¢ ASD

495

Phe

Thr

Trp

320

His

-~
<
7]

Gin

Leu

Pro

400

Asn

Lau

Val

Glin

ser

480

val

Leu
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Gin GIn Leu Pro Gly Thr Ala Pro Lys Leu Leu Ile Cys Gly Asn Asn
565 570 575

Asn Arg Pro Ser Gly val Pro Asp Arg Phe Ser Giy Ser Lys Sar Gly
580 585 590

Thr ser ala Ser teu Ala Tle Thr Gly Leu Gin ATa Glu Asp Glu Ala
595 600 605

AsSp Tyr Tyr Cys GlIn Ser Tyr Asp Ser Ser Leu Thr Gly val val pPhe
610 615 620

Gty Gly Gly Thr Lys Leu Thr val Leu Gly Gin Pro Lys Ala Ala Pro
625 630 635 640G

Ser val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu GliIn Ala Asn Lys
645 650 655

Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala val Thr
660 665 670

val ala Trp Lys Ala Asp Ser Ser Pro val Lys ala Gly val Glu Thr
Q75 680 685

Thr Thr Pro Ser Lys GIn Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr
690 695 700

Leu Ser Leu Thr Pro Glu GIn Trp Lys Ser His Lys Ser Tyr Ser Cvs

Gin val Thr His Glu Gly Ser Thr val Glu Lys Thr val aAla Pro Thr
725 730 735

Glu Cys Ser

<210> 70

<211> 2241

<212> DNA

<213> Artificial sequence

<220>

<223> DVSF-2 WT nucleic acid sequence
<400> 70

ggatcogeca ccatggactg gacatggaga atootgticd tggtcgoays Cgeaaccaay
acacacqeeg aagtgoaget ggtggaatet ggagogggat gggtgCagas aggagagroc
ctgogactgt citgogecge tagtggottc actititcca gatacgacat goacigggic

Page 69



aggeaggtga

ractatoooy
ctgtatctge
ggooooocta
tgggggcagy
cotetguete
aaggattact
gtocatacet
accgtgecat
tctaatacaa
ceaccatgte
CoCaaagaca
ageoacgagy
gccaagacca
acagtgcotge
gcactgoocy
caggtgtaca
tgtctgataa
CCAQARAACA
tatageaagc
gtgatgeatg
aagaggggac
geeggggatyg
ctgacctget
agtgrgteac
tacacaagtt
actaagogod
actctgacca
gattctacaa
aaagehgcac
gcaacactag

gotgattcaa

CCguaaagqgay
attctgtgaa

agatgaacaa
cagattgetce
gaacactggt
catcctctaa
Teocagagoeo
Trectgeagt
ctagttcact
aagtcgacaa
ctgcaccaga
cactgatgat
acccegaagt
aacccoggga
accaggacig
ccoctatega
cactgeoeee
aagggticta
artacaagac
tgaccgigga
aggcootgea
gaaaacgaag
tggaggaaaa
gteeaggoay
CCQUCCagac
ggtatcagea
ctageggeat
totoeggeac
cteacgtcat
cragoegreac
Tgtgtetgat

gcocoogicaa

206108_0033_30w0_60619%4_seglisting

cetggaatgg
gggeeggric
fctgagaget
tagtggacga
cactgtgtca
aagtactica
cgteacegtyg

GOOgacccaqg
gaaagtggaa
gotgotggga
tageaggaca
caagtitaac
ggaacagiac
gctgaacqgg
gaaaaccatt
£agecgegac
toctteagat
TaCCCCacce
caaatceege
caatcattac
aageggetec
TCCAGYACCT
gageaacage
cgottcaatco
gaaaccagga
tccagaacgg
ccaggeocaty
LELECOOagaC
cotgtithece

ttocgactic

ageeggagtyg

gtgagegeaa
accattagtc
g0Cgacaceg
tototaggag
agcgecteca
ggaggaaccy
agctggaact
tcaggootgt
acataratct
cccaagagrt
ggaccatccg
ccogaagtea
aacagtacct
aaagagtata
totaagacca
gagotgacaa
atcgocgtyg
gtgctggact
£ggcageagy
acvcagaagt
ggagcaacca
atggeatgya
teotacgagy
acatgtageg
cagtoeacece
trcagogget
QACYAGHCLY
gggaccaage
cocrtctagty
tacccaggag

gadaccadcaa

tCagcacage

gggagaacge
cactgtacta
£Cggagtggo
€aa3gggacc
cagcactgyg
coggagetet
acagoctygag
goaacgtgaa
gigataaaac
tgttectygtt
ctrgoegtggt
atggegrega
atagagtcgt
agigcaaagt
Aaggacagec
agaaccaggt
agtgggaaag
ctgatggeag
ggaacgtctt
ctotgagtet
acttcagect
cteetotgrt
tgacccagec
gggacaaget
tgciggtcat
ccaactctgg
attactattg
tgacagtget
aggaactgea
cagtcactgt

ctooctteaaa

Page 70

cggagacaca
caaaagotoe
trgegotagy
actggaccca
ctotgtgtte
atgtctagty
gactagegge
crtecgtggte
tcacaagoeca
tcataccige
tcciccaaag
cgtggacgtyg
ggtgcataat
gtcagtocty
gtccaataag
cogagaacct
ctococtgact
caatggacag
tticttictyg
tagcigeice
gtcaccigga
gctgaaacag
cotgtttety
tecatctgte
gggaaagaaa
ctaccaggat
gaatacaget
ccaggeatyyg
ggageagecc
ggctaataag

ggcatggaag

gcagagcaac

244G
300
360
420
480
540
64
iy
720
780
840
900
860
1828
1080
1140
1200
1260
1320
1330
1440
1500
1560
1620
1680
1748
1800
1860
1920
1930
2040
2100
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aacaagtacg cogettocte ttatctgtoo ctgactooeg ageagiggaa gtotcacaaa 21640
agttattcat gocaggtgac ccatgaggge tocactgtcg aaaagaccgt ggoooctaca 2228
gagtgttctt gataactcga g 2241
<210> 71

<211l> 738
<212> PRY
<213> arvificial sSeguence

<220 ) ]
<223> DVSF-2 WT amino acid sequence

<400> 71

Mat Asp Trp Thr Trp Arg Ile Leu Phe Leu val ala ala ala Thr Gly
T !

10 15

L7 el

Thr His ala Glu val GIn Leu val Glu ser Gly Gly Gly Trp val Gin
20 25 30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Arg Tyr Asp Met His Trp val arg GliIn val Thr Gly Lys Gly Lau
50 55 60

Glu Trp val Ser Ala TIle Thr Thr Ala Gly Asp Thr Tyr Tvyr Pro Asp
&5 70 75 8¢

Ser val Lys Gly Arg Phe Thr Ife Ser Arg Giu Asn Ala Lys Ser Ser
85 9G 95

Lau Tyr Leu GIn Met Asn Asn Leu Arg Ala Gly Asp Thr ala Leu Tyr
100 105 110

Tvr Cys Ala arg Gly Pro Pro Thr Asp Cys Ser Ser Gly Arg Cys Leu
115 120 125

Gly val Gly val Gly Leu Asp Pro Trp Gly Gin Gly Thr Leu val Thr
130 135 140

val ser Ser Ala Ser Thr Lys Gly Pro Ser val phe Pro Leu Ala Pro
145 150 155 160

Ser Ser Lys Ser Thr Ser Gly Gly Thr ala Ala Leu Gly Cys Leu val
165 170 175

Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Giy Ala
Page 71



Leu

teu T

Thr

225

val

Fro

rphe

val

Phe

305

Fro

Thr

val

Ala

Arg

385

Gly

Fro

Thr

Pro

Pro

Thr

290

Ash

Arg

val

Ser

Phe

Glu

Ser

195

Thr

Lys

Pro
275

Cys

Tro

Leu

ASn

355

Gly

Glu

Tyr

ASn

Gly

Lau

Lys

Pro

260

Lys

val

Tyr

Glu

His

346

Lys

Gin

Lau

Pro

Asn
420

val

Ser

val

245

Ala

Fro

val

val

Gin

Gin

Ala

Fro

Thr

Ser

405

Tyr

His

ser

Cys

230

Glu

Pro

LyS

val

ASD

310

Tyr

ASD

ASD

LYS

206108_0033_30w0_60619%4_seqglisting
185

Thr

val

215

ASn

Pro

Glu

ASn

Trp

Fro

Ife

Thr

Phe

200

val

vall

Lys

Leu

Thr

280

val

val

ser

Leu

Ala

360

Pro

Glin

Ala

Thr

Pro

Thr

sey

Ley

265

Lay

Ser

Glu

Thr

Asn

345

Pro

Gin

val

val

Pro
425

aAla

Val

His

Ny
LN
OO0

Gly

Met

His

Val

Tyr

Gly

Ile

val

Glu
410

Pro

val

Pro

235

Asp

Gly

Ile

Glu

His

315

Arg

Lys

Glu

Tyr

Leu

395

Trp

val

Leu

ser
220

s Pro

LYS

Pro

val

Glu

Thr
380

Thir C

Glu S

Lay

Page 72

Glin

235

ser

Ser

Thr

Ser

Ala

val

Tyr

Thr

365

Leu

ASp

186

Ser

ser

His

val

270

Thr

Glu

LyS

ser

LYS

350

Pro

Ley

ser
430

Ser

Thr

Thir C

255

Phe

Pro

val

Thr

(¥
[F¥37)
(¥ o]

ser

Pro

val

Gly

Leu

Glu

LysS

Lys

Lys

ser

LyS
400



Seyr

Pha

Glu

Ser

545

Tyr

Thr

Gly

Ala

val

Phe

Gly

Tyr

Arg

Gly

Leu

val

530

Ile

Glin

LYS

ASD
610

/Gy

val

Thr

Ala

phe

435

Thr

Arg

ASD

phe

515

Thr

Thr

Gin

Arg

Thi

585

Tyr

Gly

Thr

Lay

Leu

val

Glin

sSer

val

500

Leu

Gin

Cys

Pro

586

Ala

Tyr

Thr

Lau

val

660

Lys

Tyr

Fhe

Leu

Pro

ser

LYS

Phe
6545

Ala

sey

ser
47¢

Glu

Thr

Pro

Gly

Gly

Lay

Gin

s Leu

ASp

206108_0033_30wo_606194_seqglisting

Gly

ASH

Gin

Ile

Thr

Pro

Ile

ser

446

Ser

ser

Ala

Fro

[N
NI
oW

~ val §

Lys

ser

Pro

Ile

600

Trp

val

ser

ser

ser
680

val

Thy

Lay

Pro

ASP S

Ley

[ ]

Pro

Met

Ser

Asn

490

Pro

Gly

val

Gly

Ley

570

Arg

Gly

val

His

Met

Gly

ser

LysS

555

ieu

phe S

Thr
Thr
Glin
635
Giu
Ty

LYS

Glu
460

Gly

Ala

Fro
540

LyS

val

Gin

Thr

620

Pro

Ley

Pro

ala

Page 73

445

Ala

Lys

Leu

Trp

Gly

Ty

Ile

Gly

ala

605

His

Lys

Gin

Ley

Arg

Lau

Thr

510

Ser

Glin

Thr

Tyr

ser

590

Met

va'l

Ala

Ala

Ala

val

- Lys Leu Thr val Asp Lys Ser Arg Trp

His

Gly

LyS

Pro

ser

The

Ser

O
o md
[E ]

ala

AST

855

val

Gin

ASn

Arg

480

Glin

Leu

Tyr

ala

ASDE

Ser

Glu

rphe

Pro
640

Thr



Thr Pro
6590

Thy

Leu
705

Ser Lauy

Gin val Thr

Glu Cys Ser

<Z210>
<211>
<212>
<213»

<220>
«223>

<400> 72
ggatcogooa

72
2241
DNA

actcacgooy
ctgaggotgt
cggcagatga
tactateooy
ctgtatoige
ggeectceca
tggggacagy
cotetggeac
aaggattact
gtocacacct
acagrgoeeat
agtaatacta
ccacootgte
€CCaaagaca
teccacgagy
gCCaagacaa

gotetgeecg

206108_0033_30w0_60619%4_seglisting

Ser Lys Gln Ser Asn asn Lys Tyr aAla Ala Ser

Thr

695

Pro Glu Gin Trp Lys

710

His Glu
725

ccatggaciy
aagtgeaget
cttgegeege
CCgugaagyy
attctgtgaa
agatgaacaa
cagatigcoto
ggacactggt
catcctctaa
LCCCagages
ttoctgotat
ctagttcact
aagtcgacaa
ctgcaccaga
ccotgatgat
accecgaagt
aacccaggga
accaggactg

cacctatoga

Gly ser Thr val

Artificial Sequance

gacatggaga
ggtcgagagt
tagtggctic
actggaatgg
gggcaggttc
tagtagacgc
caccgtgage
aagtacttca
cgtcacagtyg
gotgeagagt
gggaacccag
gaaagiggaa
ggctgeagga
tagcoggaca
caagtttaac
ggaacagtac

gaaaaccatt

Ser His
715

Glu Lys
730

DVSF-2 LALA nucleic acid sequence

atcotgticc
ggagagggat
actttttcta
gtgagegeca
accattagta
ggcgacaccg
tgtctgggag
agcgecteca
gggggcaccy
agctggaact
teaggectgt
acatatatct
cooaagicrt
gggocatecyg
coogaagtea
tggtacgigy
aacagracct
aaggagtata

agcaaggeca

700

Lys Ser Tyr

Thr val Ala

tggicgoegeo
gggigeagec
gatacgacat
£Carcacage
gggagaacyc
crotgtacta
R LET A dilele
CTaagegace
cagooctygs
coggggooct
actototgag
gcaacgtgaa
gtgataaaac
tgticctgtt
cttgegtggt
atggegtega
atagagtogt
agtgcaaagt

aagggeagec

Page 74

Ser Tyr

Ser Cys
720

Pro Thre
735

Cgetactong
CggCggcagc
gractgggtc
aggggacaca
aaaaagotoc
ttgogocagy
actggaccca
aagegigric
atgtctggtg
gacttcoogga
cteegtgghte
tcacaagoca
tratacctge
TCCtCCaaag
cgtggacaty
ggtgcataat
gtcagtcctg
gtctaataag

ccgagaacct



caggtgtaca
tgretggtga
cCagaaaaca
tatagcaage
gtgatgcaty
aagcgaggac
geaggagaty
ctgaccrget
agcgtgagec
tacactagtt
ACCAAGEYOT
actctgacca
gattccacaa
aaagcogotco
gecacootgy
gccgattcaa
aacaagtacy
agttattcat
gaatgtagct
210> 73

«211» 739
«<212> PRT
«<213>

<220>
<223>

<400> 73

1

Thr His Ala GTu val Gln Leu

Pro Gly G1
35

Ser Arg Tyr Asp Met His Trp

CACtEraeee
aaggattcta
attacaagac
tgaccgtgga
aggccctgea
gaaaaagyag
tggaggaaaa
gtccaggogyg
caggccagac
ggtatcagea
ctageggcat
cteacghcat
cttoegtcac
tgtgectgat
gecoegtcaa
cagectocte
gtcaggtcac

gataactoga

20

y Ser Leu Arg Leu

206108_0033_30w0_60619%4_seglisting

Ttocogegac
tccitcagat
faccccacceo
caaatoooge
caatcattac
aageggotes
LCCAGQQCCe
aagreaacage
cgottcaatc
JRAACCAYYY
tocagaacga
ccaggeaatg
TTLCggggac
ccrgtttooe
tagcgactte
agcaggggty
ttatctgtee

g

Artificial Sequance

4G

gagetgacaa agaaccaggt ctototgact

atcgecgtaa
gtgctggact
tggcagcagy
acccagaagt
ggagctacaa
atggeoigga
tectacgagg
acaigtagcg
€agteaccee
ttcagegget
gACYagyccy
ggaaccaage
cottetagty
taccocggag
gaaaccacaa
ctgaccocty

agcacagrgg

DVSF-2 LALA amino acid sequence

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val
5

16

val Glu Ser Gly
25

ser Cys Ala Ala Ser

val arg Gin val

agtgggaaag
ctgatggoag
gaaacgtctt
ctctgaghct
acttctecct
croctotgtt
tgacccagec
gagacaaget
tgctggteat
ceaactotyg
attactattg
Tgacagiget
aggaacigca
ctgtcactgt
ctccttcaaa
agcagtggaa

daaaaacegt

Ala

Gly

45

Thr

Page 75

Caatguucag
TLtotttety
tagctgetec
gtcacctggg
gctgaaacag
cergritotg
tCcaagegig
ggggaagaaa
ctaccaggat
aaatacagec
CCagyctioy
gggacagece
ggccaataag
gocatguaay
gagagcaac
gictcataaa

ggcaccaaca

Ala Ata Thr Gly

15

Gly Trp val Glin
30
Gly Phe Thr pPhe

Gly Lys Gly Leu



G}u

65

Leu

Tyr

val
145
5er
LyS
L.eu
Leau
Thr
225
val
Pyo

phe

val

50

Trip

val

Tyr

Cys

val
130

Ser S

Ser

ASE

Thr

Tyr

210

ASD

Pro

Pro

Thr
290

val
LYS
Ley

Ala
115

Lys
TYyr
ser
195
sey
Thr
Lys

Cys

Pro

N
=i
W

Cys

Ser

Glin

106

Arg

val

Ala

Ser

Fhe

186

Gly

Leu

Ala

y Arg

85

Met

Gly

Gly

ser

Thr
165

Pro G

val

Ser

Tyr Il

Lys

Pro
260

val

val
245

Ala

val

Ile
70
rhe

Asn

Pro

Thr
150

sey

His

Ser

Pro

LyS

val

55

Thr

Thr

ASn

Pro

Gly

Pro

Thr

val

215

Pro

Glu

Asp

Asp
295

Thr

Ile

Leu

Thr
120

3 Pro

Gly

Gly

val T

FPhe
200

val

val

Ala

Thr
280

val

Ala

Ser

ASD

Trp

Pro

Thr A

Thi

ASn

Ala
265

Lay

Gly Asp
75

Arg Glu
90
ala Gly
Cys Ser
Gly Gln
Ser val
155
Ta ala
val Ser
Ala val
val Pro
His Lys

Cys Asp

Gly Gly

Met Ile S

- His Glu

Thi

ASn

ASD

Ser

Gly T

148

rhe

Leu

Trp

Lay

ser S

a7
Ay

Pro

LYS

Pro

Page 76

Tyr

Ala

Thr

Pro

Gly

Asn

Ser

Thr

ser

Tyr

LyS

Ala

110

Arg

Leu

Leu

Cys

ser

180

ser

Ser

Asn

His

val

270

Thr

Glu

206108_0033_30w0_606194_seglisting
60

Pro

Ser

95

Lay

Cys

val

ala

Leu

Thr

The

255

Phs

Pro

val

ASp
80

Ser

Leu

Thr

Pro

160

val

Ala

- Gly

Gly

Lys

240

Cys

Lau

Glu

Lys



rphe

305

Pro

Thr

val

Ala

Arg

385

Gly

Pro

ser

Gin

Ala

Phe

Glu

Ser I

545

ASn

Arg

val

ser

Lys
370

ASp G

Phe
Glu
Phe

Gly
0

s Tyr

5 APg

Gly

Leu

val
530

Trp

Glu

Asn
355

Gly

Phe

435

ASn

Thi

Arg

ASp

Phe

515

Thr

> Thr

Tyr

Glu

His

346

Lys

Glin

teu T

Fro

ASn

424

ey

val

Glin

ser

val

500

Lau

Glin

Cys

val

Gin

325

Ala

Pro

ser
405

Tyr

Tyr S

Phe §

LYS

Leu

Pro

Ser

Lay

Thr

Pro

206108_0033_30w0_606194_seqglisting
Gly val Glu val His Asn Ala Lys Thr

AsSn

Trp

Fro

23 &Y
Mo et
6

Thr

Ast

Cys

35

L LN

Asp

Ser

Leu

s Ala

Thr

Ley

440

ser

Ser

» Ala

Pro

LyS

Thr

Gin

val

val

Pro

425

Thr

val

Leu

Thr

Ley

val

ser

)

Pro

val

Met

ser

Asn

490

Pro

val

Gly

315

Arg

LYS

s Gl

Tyr

Leu

395

Trp

val

ASD

His

Pro

475

FPhe

Met

Ser

val

Lys
Thr

380

Thr

Leu

LyS

Glu

460

Gy

/. Ser

Pro
540

LYS

Page 77

val

Tyr

Thr 17

365

Lau

Ser

ASD

Ser

445

ala

LysS

Ley

Trp

Asn
525

Gly

Tyr

Ser

Pro

Leu

Asnh

Ser

430

Arg

Lau

Arg

e

Thr

510

ser

Gin

Thr

val
335

Cys

Pro

val

Trp

His

Gly

LyS

495

Pro

Thr

Lys
320

Lau

ser

Lys

400

Gin

Gly

Gin

Asn

Arg

Gin

Leu

Tyr

Ala

- Trp

560



206108_0033_30w0_60619%4_seglisting

Tyvr GIn GIn Lys Pro Gly GlIn Ser Pro Leu Leu val Ile Tyr GlIn Asp
565 570 575

Thr Lys Arg Pro Ser Gly Tle Pro Glu Arg Phe Ser Gly Ser Asn Ser
580 585 580

Gly Asn Thr ala Thr Lteu Thr Ile Ser Gly Thr Gin Ala Met Asp Glu
595 600 605

Ala Asp Tyr Tyr Cys Glin
610

Trp Asp Ser Thr Thr His val Ile pPhe
620

o e
S

Gly Gly Gly Thr Lys Leu Thr val Leu Gly Gin Pro Lys Ala Ala Pro
625 Q30 635 640

Ser val Thr Leu rhe Pro Pro Ser Ser Glu Glu Leu Gln Ala Asn Lys
645 650 655

Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala val Thr
660 665 670

val ala Trp Lys aAla Asp Ser Ser Pro val Lys ala Gly val Glu Thr
Q75 680 685

Thr Thr Pro Ser Lys GIn Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr
690 695 700

Leu Ser Leu Thr Pro Glu GIn Trp Lys Ser His Lys Ser Tyr Ser Cvs
705 710 715 726

Gin val Thr His Glu Gly Ser Thr val G¢lu Lys Thr val ala Pro Thr
725 730 735

Glu Cys Ser

<210> 74

<211> 2229

<212> DNA

<213> Artificial sequence

<220>

<223> DPVSF-3 WT nucleic acid sequence

400> 74

ggatoogoea ccatggacty gacatgoaga atcoigiioe tggtogoogs Cgeaacogay 60
acacacgoog aagtgeagot gotgoaatca gogggagage tggtgeagee tggaagaagt 120
ctgagoeigl catgogooge tagoggettc accitigacg attacgocat gitotgggrg 180

Page 78
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206108_0033_30w0_60619%4_seglisting

tctgggaata gtcaggagic agigacagaa €aggacagea aggattccac trattotaty 2104
tctagtacoo tgacactgag caaagocgac tadgagaage acaaagicra tgottgogaa 21640
gtgacccate aggggetgag aagiccegtg acaaagaget tcaacagggg agagtgttga 2228
taactcgag 2229
<210> 7%

<211> 735
<212> PRT _
<213» Artificial Seguence

<220>
<223> DVSF-3 WT amino acid sequence

<430> 75

Mat Asp Trp Thr Trp Arg Ile Leu Phe Leu val ala ala ala Thr Gly
T !

10 15

L7 el

Thr His ala Glu val GTn Leu val Glu Ser Gly Gly Gly Leu val Gin
20 25 30

Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr pPhe
35 40 45

Asp Asp Tyr Ala Met pPhe

p val arg GlIn ala Pro Gly Lys Gly Leu
50 >

60

(O]
(Ve

Glu Trp Ile sSer Gly ITle Ser Trp Asn Ser Ala Thr Ile Gly Tyr Ala

Asp Ser val Lys Gly Arg Phe Thr Ile Ser arg Asp Asn Ala Lys Lys
85 9G 95

Ser Leu Asp Leu GIn Met Asn Ser Leu Arg Pro Asp Asp Thr ala Leu
100 105 110

Tvr Tyr Cys ala Lys Gly Gly Pro Arg Gly Leu Gln Leu Leu Ser Ser
115 120 125

Trp Val Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser ala
130 135 140

Ser Thr Lys ; Pro Ser val pPhe Pro Leu Ala Pro Ser Ser Lys Sar
145 150 155 160

&
o
A

Thr ser Gly Gly Thr ala ala Leu Gly Cys Leu val Lys Asp Tyr Phe
165 170 175

Page 80



Pro

val

val

Ala

Pro

val

val

305

Gin

Gin

Ala

Pro

Thr

385

ser

Tyr

Glu

His

ser

210

Cys

Glu

Pro

val

290

Tyr

ey

LYS

Pro

Thr

195

val

ASn

Pro

Glu

ASn

Trp

Pro

355

Glu

. ASH

Ile

Thr

val

180

Fhe

val

val

Lys

Leu

260

Thr

val

val

sSer

Leu

340

Ala

Fro

Glin

Ala

Thy
420

Thr

Pro

Thr

ASn

Ser

245

Leu

Leu

Ser

Glu

The

325

AsSn

Pro

Gin

val

val

405

Pro

val

Ala

val

His

Cys

Gly

Met

His

val

310

Tyr

Gly

Ile

val

ser

390

Glu

Pro

206108_0033_30w0_60619%4_seglisting
Asn Ser Gly Ala Leu Thr Ser

Seyp
val
Pro
215

Lys

ASp

Glu
205
His
Arg

Lys

Glu

Trp

val

Trp

Ley

200

ser

Pro

LyS

Pro

2 Ser

280

Asp

val

Glu

Glu

Lau

185

Gin

Thi

sSer

265

Arg

Pro

Ala

val

Tyr
345

s Thre

Lay

Ser Ser

Ser Leu

- Asn Thr

235

His Thr

val Phe

Thr Pro

Glu val

Lvs Thr
315

Ser val
330

Lys Cys

Ile Ser

Pro Fro

Lau val
385

Asn Gly
410

Ser Asp

Gly

LYS

LyS

Lay

LYS

LYS

ser

380

LyS

Gin

Gly

Page 81

Leu

235

Thr

val

Pro

Phe

val

285

rhe

Pro

Thr

val

Pro

ser

186

Tyr

Glin

ASD

Pro

Pro

274

Thr

ASn

Arg

val

Ser

350

LYS

ASp

Phe

Glu

FPhe
430

Ser

Thr T

LYS

Cys

255

Pro

Cys

Trp

Glu

Gly

Glu

Tyr

Gly

Lau

Lys

val

Tyr

Glu

326

His

Lys

Gin

Leu

Pro

400

Asn

> Leu



206108_0033_30w0_60619%4_seglisting

Tvr Ser Lys Leu Thr val Asp Lys Ser arg Trp Glin Gln Gly asn val
435 440 445

Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gin
450 455 460

Lys Ser teau Ser Leuy Ser Pro Gly Lys Arg G?y Arg Lys Arg Arg Ser
465 470 480

Gly ser Gly Ala Thr asn rPhe Ser Leu Leu Lys Gin Ala Gly Asp val
485 490 495

Glu Glu Asn Pro Gly Pro Met val Leu GIn Thr Gin val phe Ile ser
500 505 510

Lteu Ley Leu Trp Ile Ser Gly Ala Tyr Gly Asp Ile GIn Met Thr Glin
515 520 525

Ser Pro Ser Ser Leu Ser Ala Ser val Gly aAsp arg val Thr Ile Thr
530 535 540

Cys Arg Ala Ser Gln Asp Ile Arg Arg Tyr Leu Asn Trp Tyr Glin Glin
545 5580 555 560

Arg Pro Gly Arg val pPro Gin Leu Leu Ile Tyr Thr Thr Ser Thr teau
565 570 575

Gin ser Gly val Pro Ser arg Phe Ser Gly Ser Gly Ser val Thr Asp
580 585 590

Phe Thr teu Thr Ile Ser Ser Leu GIn Pro Glu Asp Phe Gly Thr Tyr
585 600 605

Tvr Cys Gin GIn Ser Tyr Ser Pro Pro His Thr phe Gly Gin Gly Thr
610 615 620

Lys Leu Giu Ile Lys Thr val ala Ala Pro Ser val Phe Ile Phe Pro
625 630 635 640

Pro Ser Asp Glu Gln teu Lys Ser Gly Thr ala Ser val val Cys Leu
645 650 855

Leu Asn Asn Phe Tyr Pro arg Glu Ala Lys val GIn Trp Lys val Asp
660 665 670

Asn Ala Leu Gln Ser Gly Asn Ser Gin Glu Ser val Thr Glu Gin Asp
675 680 &85
Page 82



ser Lys
650

Ala

705

Gly

<210>
11>

76

DNA

76

acCcCacgooy
ctgeggotgt
aggcaggeac
atcggataty
agtctggate
ARGGICYgac
actctggtea
tcaagcaaat
CCCgagecty
coogeagtge
tectotctgy
gtcgacaaga
graccagagy
ctgatgatta
cccgaagtoa
CCCogagagy
caggactgge
ccaatcgaga

ctgegtacaa

ASp ser

Asp Tyr Glu

Leu Arg Ser

2228

Thr Tyr Ser

Lys His Lys

206108_0033_30w0_60619%4_seglisting

Leu
695

val

710

725

aggtgcaget
catgegeoge
caggcaagyg
cagacagegt
tgcagatgaa
ccaggggeoct
coglgtotag
€3acaagrgy
tcaccgtgag
tgeagtoctc
gaacacagac
CtgCaggagy
goCggacccc
agtttaactg
aacagtacaa
tgaacgggaa
aaactartrc

gccgggacga

Pro val Thr

Artificial Sequence

DVSF-3 LALA nucietdic acid

gactitggaga
ggtegaatca
tageggetic
actggaatgg
4aaagggagyg
tteactgege
geagetgetyg
tgcctecaca
gggcactgea
ttggaactca
tggectgtac
ttatatctge
aaagretigt
gccaageogtyg
tgaagtcaca
gtacgtggat
cagtacttat
ggagtataag
taaggcetaaa

gotgaccaaqg

Tyr

Ser Ser Thr

ala Cys
715

£he Asn
730

ser

seqguence

atcctgttte
90gguagace
acctttgacy
atcagoagea
titacaattt
coogacgata
agoetootggg
aagggeccta
geeetgggat
ggggetctga
agcctgagrt
aacgtgaate
gataa’acce
ttoctgtttc
tgcgtggtcy
ggcgtegagy
agggtegrgr
tgcaaagtgt
ggecagocta

aaccaggica

Leuy Thr Leu Ser

700

Glu val

Thr His

Lys

Gin
720

arg Gly Glu Cys

tggtogeoge
tggtgcageo
attacgcaat
tttcctggaa
ctagagacaa
cecgoecctgta
tggactacty
gogtgttooe
gtctggtgaa
ctagoggogt
cagtggteac
acaageotte
atacatgeoo
cacccaagoc
tggacgtgag
tgcataatgo
cagtectgac
ccaataagyc
gagaaccaca

gootgacaty

Page &3

735

cgcaactgga
tgggagaagt
grrctggaty
ctotgotace
Cgroaagaaa
ctattgoget
ggggraggge
actggorooc
ggatiatitc
ccacaccttt
tgtcoctage
caataccaaa
tecctgtoca
Caaagacaca
coacgaggac
taagaccaaa
cgtgetgeac
actgeotgec
ggtgtacacc

tctggigaaa



ggattctatc
tacaagacca
accgtggata
geectgeaca
aaaaggagat
gaggaaaatc
atttooggog
gtogacgace
tggtatcage
cagtctggeg
attagctecc
ccccacacat
trcatotttc
cigaacaatt
tctgggaata
tctagtacec
gtcacccace
taactogag

<210> 77

11> 735
PRT

<400> 77

Met
1

Thr

pro Gly

33

ASp ASD

50

catccgatat
cacceoetgr
aatcoogetg
atcattacac
ceggatetygg
coggacctat
cttacggaga
gggrgactat
agcgaccagg
tcocaagtag
tgcageoega
ttggycagyy
ctccaagtga
tctaccctag
gteaggagic
tgacactgag

aggggatgey

Ala Qiu val Gin

Arg Ser Leu Arg
ol

Tyr Ala Met Phe

206108_0033_30w0_60619%4_seglisting

cgcagtggag
gerggacage

gcageagggy
acagaagagt
ggctactaac
ggtoctgeag
tatccagaty
caccrgtoge
acgagtgect
grtcagegyc
ggatttegge
cactaagetg
cgagcageotg
agaagccoaag
agtgacagaa
caaagcagac

gteaccagte

Artificial Sequence

Asp Trp Thr Trp Arg Ile Leu
5

Leu val

Leu ser
40

55

tgggaatota
gatggcaget
aacgtotttt
ctgtcactga
ttotoectge
acacaggtgt
actcagiooe
goeototcagg
cagcigeiga
tccggataty
acctactatt
gaaatcaaaa
aagtcagqgaa
gtocagtgga
caggacagea
tacgagaage

acaaaatcct

DSVF-3 LALA aming acid sequence

16

Giu Ser Gly
25

Cys Ala ala

Trp val arg GIn Ala

atgggcageo cgaaaacaat

Tcttocigta tageaagoty

cctgetotgt
geeeaggaaa
tgaagagge
ttatcagoct
ccagticact
atattcggcy
totacactac
tgactgactt
gocageagag
cogtogooge
cagecagegy
aagirggataa
aggaticcac
ataaagtgta

ttaacagagg

gatgcatgag
RLLELDLEYTe
aggcgacyty
gotgotgtag
gagtgcatca
ctaccigaat
ctccacacty
tacactgact
ttattcacca
teccagegty
ggtgtgactg
CHOLotgcag
trattotcty
tgoctgcgaa

cgaatgotga

Phe Leu val ala Ala Ala Thr Gly

15

Gly Gly Leu val Glin
30

ser Gly rhe Thr fhe

45

Pro Gly Lys Gly Leu

60

Page 84

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2048
2138
2160
2220

2229



Glu
65

ASD

Tyr
Trp
sar
145
Thy
Pyo
val
ser
Ile
225
val
Ala
Pro

val

val
305

Trp I

Ser

Leu

Tyr

val

130

Thr

Ser

Glu

His

ser

210

Cys

Glu

Pro

Lys

val

290

ASD

val

ASD

Cys

115

ASpD

Lys

Gly

Pro

Thr

195

val

ASn

Pro

Glu

P

~d
(S

2 Ser

Lys

Lau
106

Gly

Gly
85

Ala Lys

Tyr

Gly

Gly

val

180

phe

val

val

Lys

Ala

260

Thr

val

val

Trip

Pro

Thr

165

Thr

Pro

The

AsSn

ser

245

Leu

Ser

Glu

Met

Gly

Gly

val

ala

val

Met I

His

val
310

206108_0033_30w0_606194_seglisting
Ser Trp asn Ser Ala Thr Ile Gly Tyr

Phe

ASNH

 Ala

s5er

val

5 ASp

Gly

Glu
295

Thr

ser

Pro

120

Gly

Phe

Leu

Trp

Ley

200

ser

Pro

LYS

Pro

ser
280

S ASnh

Ile

Ley

105

Arg

Thi

Pro

Gly

ASN

185

Gin

sey

Thr

Ser

265

Arg

Pro

75

Ser Arg

Arg Pro

Gly Leu

Leu val

Leu Ala

155

Cys Leu
170

Ser Gly

Ser Ser

©Ser Leu

Asn Thr
235

ﬁis Thr

val phe

Thr Pro G

Glu val

Lys Thr

315

ASD

ASpD

Gin L

Thr

140

Pro

val

Ala

Gly

Gly

LYS

Cys

Ley

LYS

Page 85

AsSn

ASD

ot
MM
(9 R

val

Ser

Lys

Leu

Leu

205

Thr

val

Pro

rhe

val T

285

s Phe

Pro

Ala

Thr
110

Leu §

Ser

Ser

ASp

Thr

180

Tyr

Glin

Pro C

Pro
270

Arg

sey

LyS

Tyr

175

Ser

Thr

LYS

ala
20
LYyS

Lau

© Serp

Ala

ser

160

Phe

Gly

Ley

Tyr

LYS
240

S Pro

Lys

Val

Glu
320



Glin

Glin

Ala

Tyr

Asp

Leu |

Pro Ar

Thr

385

Sar

Tyr

Tyr

phe

Lys

465

Glu

Leu

Cys
545

ASD

ser

ser
450

ser

Ser G

Glu

Ley

Pro

530

Arg

Pro

Asn

Asn
Ile
Thr
LyS
435

Cys

Ley

Asn
Lay
515
Ser

Ala

Gly

ser

Lau

340

Ala

Pro

Glin

Ala

Thr

428

Lau

Sar

sSer

Ala

Pro

506

Trp

Ser

Sar

Arg

Pro

Gin

val

val

405

Fro

Thr

val

Leu

Thr

485

Gly

Leu

Glin

val
565

Tyr

Gly

Ile

val

Ser

390

Glu

Pro

val

Met

Ser

470

ASN

Pro

sey

ser

55

Pro

206108_0033_30w0_60619%4_seglisting

Arg val val

Lys

Glu

Tyr

375

Lau

Trp

val

Fhe

Met

Gly

Ala

535

Gin

Glu

Thr

Glu S

Leu

440

Glu

Gly

Ser

va'l

Ala

520

ser

: Arg

Leu

Tyr

345

Thr

Ley

Cys

Ala

LYS

Ley

Ley

505

Tyr

val

Arg

Leu

Ser val teu Thr val Leu

330

LysS

Ile

Pro

Leu

Asn

410

ser

Cys

Ser

Pro

val

395

Gly

ASD

Arg Tr

Ley

Arg

Leu

450

Gin

Gly

LyS

Thr

ASD

y ASp

Leu
555

LYS

LyS

Ser

380

LYS

Gin

5 ASnH

460

Arg

Gin

Gin

Ite Tyr Thr

570

Page 86

val

Gly

Pro

Ser

Gin

445

His

Lys

Ala G

val

Trp

Thr

Ser

350

ASD

FPhe

Glu

Phe

430

Gly

Tyr

Arg

Pha
510

Met

Tyr

Ser

335

ASN

Gly

Tyr

Asn

415

Phe

ASN

Thr

Arg

Thr

Ile

Gin

Thi

His

LysS

Gin

Leu

Prro

400

Asn

Leu

Val

Ser
480

y val

Thr

Gin

566

Leu



Gln Ser Gly

Phe T Leu

595

Gin

D Ser Asp

ey Asn Asn

Asn Ala Leu

075

s ASD

Ala
705

Tyr

Gly Leu Arg

<210
<211>
<212>
<213>

78
2217
DNA

«<220>
«223>

<400> 78
ggatcogooa

acCCacgooy
ctgaaaatct
cggcagatge
acacgctata

actgettatc

val
580

Fro

Thr

Ser

ser S

Tyr

Thr

206108_0033_30w0_60619%4_seglisting

- Arg Phe

Leu
600

ser Pro

615

val

030

Glin
645

Glu

phe
660

Tyr
Gin Ser
Thr

Ser

Glu Lys

Lay

Pro

Gly

Tyr

His

Arg Glu

Asn Ser

680

s5er Leu

695

Lys val

7180

Pro
725

s5er

ccatggattg
aagtgeaget
catgeaaagg
CAgECaagyy
gtcctteatt

tgcagtggag

val

Thr Lys

artificial sequencs

gacatggagy
ggtgcagtca
aagtgggtac
actggagtay
tCagggocay

ctoocctgaag

Ser G

Ser Gly Ser
585

Gin Pro Glu

Pro His Thre

. Pro Ser

635

Thr Ala

650

ala vall

665

Lys

Gin Glu Sser

Ser Thr

Tyr Ala Cys

715

rhe
730

ser ASn

Anti-PsMA nucleic acid sequence

attotgtiec
gOagCCHagy
tcattcacta
atgggaatca
gtgacaatcy

gcttccgata

Gly Ser val
530

phe
605

ASpD Gy

phe Gin

620

Gly

val pPhe Tle

val val

Gin Trp Lys

670

val Thf Glu

685

Ley Thr

700

Leu

Glu val Thr

arg Gly Glu

tggicgoegeo
£gaagaaacc
geaactggat
LCtaceeegy
crgoogacaa

cogeaatgta

Page 87

Thr Asp
Thr T
The

Gly

rhe Pro

640

Leu

ASp

Gin

ASp

His

Cys
35

4

cgocacagga
aggogaaagt
tggatgggty
ggactocgat
aagcatticc

ctatigegoc
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<210>
<211>
<212>
<213>

220>
223>

<400>
Met Asp
1

Thr His
Pro Gly
Thr Sepr

50
Glu Trp
65
Pro Ser

Thr Ala

Tyr Tyr

Ser val
145

Ala Ala
val ser

Ala val

val Pro

79
73%
PRT

206108_0033_30w0_60619%4_seglisting

artificial Sequence

Anti-PSMA amino acid

79

Trp Thr
Ala Glu
20
Glu ser
Asn Trp
Mat Gly
Phe Gln
Tyr Leu
100

Cys Ala

115

Gly Thr

pPhe Pro

Lau Gly

Tro Asn
180

Ley Gln

ser Ser

rp
5

val

Leu

Ile
Gly
85

Gin
Arg
Ley
ey
Cys
165
Ser

Ser

Ser

arg Ile

Gin Leu

Lys Ile

> Gly Trp

-

33

Ile Tyr
70

Gin val T

Trp Ser

Gin Thr

val Thr

135

Ala Pro

150

Leu val

Gly Ala

ser Gly

Lau Gly

seguence

ey
val
Ser
40

va'l

Pro

ser

Gly

val

Ser §

Lys

Leu T

Leu
200

Thr

Phe

Arg

Gy

Ile

Ley

105

rhe

ser

Gin

Ley

10

Ser

Lys

Gin

ASp

Ser

S0

Leu

ser

Lys

Tyr

170

Ser

© Serp

va'l

Gly

Gly

Met

Ser

75

Ala

o A"E a -

Trp

Ala

ser

155

FPhe

Leu S

ala

ala

Pro
60

ASD

ASpD

Ser

Ser T

140

Thr

Pro

. val

Thr Tyr Ile
Page 89

ala

Glu

Thr

Lys

Glu

His

ser

2085

C¥YsS

Ala

val
30

Ty

y LysS

Arg

ser

Thr

110

ASD

LYS

Gly

Pro

Thr

180

val

Thr

15

LYS

ser

Gly

Tyr

Ile

95

Ala

Leu

val

val

Lys

phe

Leu

Ser

Met

Trp

Pro

Thr

160

Thr

2 Pro

Thr

AsSn



Mat

His

val

305

Tyr

Gly

Ile

val

Ser

385

Glu

Pro

val

210

LYS

ASE

Gly

Ile

His

Arg

Lys

Glu

Tyr

370

Leu

Trp

val

- His

450

Pro

LYS

Pro

sey

275

ASD

Asn

val

Glu T

Thr

Glu

Lay

Ser

Thr

Sar

260

Arg

Pro

Ala

val

Leu

Cys

ser

ASp

s Ser

Ala

His

245

val

Thr

Glu

LYS

Ser

325

LyS

Pro

Leu

AsSn

405

Ser

Arg

Leu

Thi

238

Thr

phe

Pro

val

Thr

310

val

206108_0033_30w0_60619%4_seglisting

215

Lys

Cys

Leu

NI
el
Wi

Leu

Lys

Lys

Pro Ser

val

330

ASpD

Trp

His

SA]
o~
(%5

Glin

Gly

Gin

ASn
455

val

Pro

FPhe

val
280

5 Phe

Pro

Thr

val

Gly

Pro

Ser

Glin

440

His

ASD

Pro

Pro
265

Thir C

ASn

Arg

val

L5
(91

LYS

ASD

Phe

Glu

Phs

425

Gly

Tyr

LysS

N
L1
v n

Pro

Trp

Gly

Glu

Tyr

Asn

410

Phe

Asn

Thr

LYS

235

Pro

LYS

val

Tyr

3 )

His

LYS

Glin

Ley

Pro

395

Asn

Leu

va'l

Glin

220

val
Ala
Pro
val
val
300
Glin
Ala
Pro
Thr
380
Tyr
Tyt
phe

LYS
460

Page 90

Glu

Pro

Lys

val

285

ASp

Tyr

ASD

Leu

Lys

ser

Ser

445

ser

Pro

Glu

Asn S

Trp

Pro
350

Glu

Thr

Lys
430

Cys

Leu §

LYS

Ley
255

p Thr

val

. val

Lay

335

Ala

Pro

Gin

Ala

The

415

Lay

Ser

240

Lau

Ley

ser

Glu

Thr

320

ASn

Pro

Glin

val

val

400

Pro

Thr

val

*Leu



sSer

465

AsSn

Pro

ser

Ser

[

Eaa|
VT

Pro

s5er

ASn

ASn

Thr

Pro

Phe

Met

Gly

Ala

530

Ile

Arg

ser

ser

610

Thr

ey

Pro

Gly

Tyr
690

s His

Gly

Ser

val

sey

ser S

Lay

Phe

Lay

595

Tyr

val

LyS

Arg

ASN

675

LyS

Lys

Lau

Lau
506

Ty

val

Leu I

Ser

580

Pro

Ala

ser

Glu

660

Ser

ey

val

Arg

Ley

485

Gly

Gly

Ala

565

Gly

Pro

Leu

Ala

Ser

Tyr

R
o f mned
O

Lys

Thr

ala

Tyr

Glu

Thr

Pra
630

f Thre

LyS

Glu §

Ser

ala
710

206108_0033_30w0_60619%4_seqglisting
Arg Lys Arg Arg Ser Gly Ser Gly Ala Thr

Glin

Glin

Ile

[y
(W]

[y e]

Ala

* ASD

Gly
AsSp
Phe
615
sar

Ala

val

Thr
695

Cys

Ala

val

520

val

Trp

Ala

Ser

FPhe

600

Gly

val

Ser

Glin

val T

680

Leu

Glu

Gly 4

Phe

505

Ley

Thi

Tyr

Ser

rhe

val

Thr

val

Thr

Gin

Ser
570

/ Thr

The

Gly

val

650

Lys

Glu

Ley

Thr

475

val

¢ Ser

Gin S

 Thr

Glin

555

Lau

ASD

Ty

Glu

Ley

rhe

Tyr

Thr Ly

' Phe

635

Ser

His
715

Pro

Lay

AsD

ASpD

Gin

Page 91

Glu

Leu

Pro

525

ATy

Pro

Ser

Thr

Pro

Ley

Asn

Ser
685

s Ala

Gly

ASn

Ley
510

ser &

Ala

Gly

Gly

Ley
590

s Gin

Glu

Ser

ASH

Ala L

670

LyS

Lau

Pro
495

Tro

sey

LyS

val

575

Thr

Gin

480

Gly

Ile

*Leu

Ala
560

Pro

rhe

2 Lys

Glu

640

rphe

Gin

Ser

Glu

© Serp

720



206108_0033_30w0_60619%4_seglisting

Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cvs

<210>
<211>

<212

>

<213>

<220>
<223>

<400

a0
733
PRT

725

artificial Sequence

730

CHIKV-snapi amino acid seguence

80

Met Asp Trp Thr
1

His

Gly

s5er

Trp

Lys

Ala

Gly
s5er
145

Ala

val

Ser

Ala

Tyr

50

Ite

Phe

FPhe

val

Ala

ser

Gin val
20

Ser Ala
35

Trp Ile

Gly Asp

Lys Thr

Met Glin

106

Ala Arg
115
Gly Thr

Phe Pro

Ley Gl

e

Tro Asn
180

Trp Ile Leu
5

Glin

Met

Thr

Ley

Gly

ser

Ley

Lay

Met

Trp

Tyr

val

Ala
150

S Leuy

Gly

Gin
Seyp
val
55

Pro
Thr
Ser
Gly
Thy
135
Pyo

val

Ala

FPhe

Lys

Gly

Lau

Leu

Ser
120

val s

Ser

Lys

Lau

Leu

Pro
25

LYS

Gin

Thr

Thr

Thi

105

Pro

Ser

ASD

Thr
185

val
10
Gly

ala

val

86

ser

Tyr

ser

LysS

Ala

Ala

ser

Pro

y Arg

75

ASp

Glu

Tyr

Ala

Ser

155

Pha

Gly

Ala

Ala

Gly
60

Thr

The

ASp S

Ala
ser
140
Thi

Pro

val

Page 92

aAla

Lau

Ile

ser

Lau

125

Thr

ser

Glu

His

Thr

val

30

Thr

Gly

Tyr

ser

Ala

110

ASP

Gly

Pro

Thr
190

Arg
15
Lys

Phe

Lay

val

Tyr

Gly

Gy

val

175

rhe

val

Pro

Thr

Glu

Glu
80

* Thy

Tyr

Trp

Pro

Thr

160

The

Pro



Ala

val

[
Tl s
(SRt}

Cys

Gly

Met

val

385

Tyr

Gly

Ile

val

sSer
385

val

Pro

210

Lys

ASD

Gly

Ile

Glu

290

His

Arg

LYS

Glu

Glu Tryg

Pro

val

val

ASD

Lay

195

Ser

Pro

LyS

Pro

ser

275

ASp

val

Thr

Glu

Lay

Gin

Ser

Ser

Thy

s5er
260

Arg T

Fro

Ala

val

Tyr

346

Thr

Leu

Cys

Ser

ser

Ser

Asn T

Glu

Lys

sSer
325

Pro

Leu

ASnH

405

Ser

Arg

Leu

Thr

Phe

Pro

val

Thi

310

val

Cys

Ser

Pro

val

330

ASD

Trp

206108_0033_30w0_60619%4_seglisting

Gly

215

Lys

Cys

Lau

Glu

Lys

Lys

Leu

Lys

Lys

Sar

375

Lys

Glin

Gly

Gin

200

Thr
val
Pro
FPhe
val
280
Phe
Pro
Thr
val
Ala
360
Arg
Gly
Pro

ser

Glin
440

Gin

ASD

Pro

Pro

265

Thr

Asn

Arg

val

LYS

ASD

Phe

Glu

Phe
425

Thr Tyr

Pro Lys

Cys val

Trp Tyr

Glu Glu

315

Ley His
330

© ASN LYS

Gly Gln

Glu teu T

Tyr Pro
395

Asn Asn
410

rhe Leu

Asn val

Ile

228

val

ala

Pro

val

Gin

ala

Pra ¢

Tyr

Tyr S

Phe

Page 93

235

Cys

Glu

Pro

LysS

Val

285

ASD

Tyr

ASp

Leu

* ASD

Lys T

Ser
445

ASn

Pro

Glu

ASn

Trp

Pro

350

Glu

s ASh

Ile

- Gly Leu Tyr Ser Leu Ser Ser val val

val

LyS

Thi

val

val

Ser

T

Pro

Gin

ala

Thr

415

Lay

Thr

ASn

Sar

244

Leu

Leu

ser

Glu

Thr

320

Asn

. Pro

Glin

val

val

400

Pro

The

- va'l



Met

s5er

465

ASn

Fro

val

Ser G

Glin

Ife

Asn T

Glu

ASNH

Leu

ASp

Pro

Phe

Met

His

ser

Pro

Ser

610

LYS

Glu

Phe

Glin

ser
690

Glu

AsD

sey

515

Gly

ASp

Pro

Ala

> His

595

ASn

Arg

Gin

Ala

Lys

ey

Gin

Gly

Glu

Thr

Lau

Pro
660

&
o
A

Tyr

Leu

Arg

ey

485

The

Arg

ASD

Leu
565

g Phe

val

ASE

val

LYS

645

Arg

P ASN S

Ser

His
Gly
4;

LyS

Trp I

val

Ala

ser
550

Ley I

Ser

Glu

Pro

Lay

206108_0033_30w0_60619%4_seglisting

Asn
455

Arg

Gin

Lau

Gly

Glu

Arg

615

Ala

Gly

Ala

Gin

ser
695

His Tyr Thr GlIn Lys Ser Leu

Lys

Ala

2 Leu

Thr
520

ITe §

val

Tyr

ser

Glu

600

Thr

Pro S

Thr

LyS

Glu &

680

Ser

Arg

Gly
rhe

505

Gin

Asn

ASD

Ala

val
665

Thi

ser

Cys

Trp

Ala

570

val

Gly

val

Ser

650

Gin

val

Leu Thr Leu S

Ser
475
va'l

val

Pro

Tyr

555

Ser

Gly

Ala

Gly

FPhe

635

val

Trp

The

460

Gly

Glu

ala

Ala

Ala ¢

540

ASn

Thr

The

Gly

624

val

LyS

Glu

700

Page 94

ser

Glu

ala

Glin

Leu

ASp

Tyr

603

Thr

rhe

val

Gin
685

Gly

ASn

Gin S

LYS

Glu

FPhe

590

Tyr

LYS

Pro

Ley

Lys

Ser

Ala

Pro

495

Thr

Ala

Pro

Thr

Cys

Ley

Pro

Lay

055

ASN

Ala

Leu

Thr

480

Arg

val

val

Ley

Glin

Glu

ser
640
ASn
Ala

Lys

ASD
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Tyvr Glu Lys His Lys val Tvr Ala Cys Glu val Thr His GlIn Gly Leu

705

Arg Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
730

<210>
<11>
<212>
<213>

<220>
<223»

<40

81
457
PRT

725

718

Aartificial Sequence

CHIKYV E1l consensus

81

Mat ASp Trp Thr
1

His Ser

Tyr Lys

Met Glu

50

Ite Thr

Cys Gly

Lys val

Phe Cys

ser Gluy

130

Ala Ser
145

Thr val

Tyr

T@r

35

Lay

Cys

Thi

phe

ASp

115

Ala

Thr

Glu

20

Lau

ey

Glu

Ala

Thr

106

Ala

[
<
7]

Sar

Ala

[

His

val

Ser

Tyr

Glu

85

Gly

Glu

LyS

Ala

Ila

val

ASn

val

LYS

Cys

val

ASn

Thr

Lav
Thr
Arg
The
b}

Thr

Lys

Thy

Glu
135

5 Leu

ASn

Phe

val

Pro

40

Leu

val

ASD

Pro

Glin

120

Phe

Arg

Gly

Leuy
Ile
25

Gy

Glu

LYS

phe

105

Lay

Ala

val

AsD

715

val ala

10

Pro Asn

Tyr Ser

£ro The

> Pro Ser

75

Asn Leu

80

Met Trp

Ser Glu

Ser Ala

Lau Tyr

His Ala
170

Ala

Thr

Pro

Leuy

60

Pro

Pro

Tyr
140

Gin

val

Page 95

Ala Thr

val Gly
30

Met val

45

ser Leu

Tyr val

Asp Tyr

Gly Ala
110

 His val

Arg Ala

Gly Asn

Thr val

Arg
15

val

Lay

LYS

Sey C

g5

Tyr

Glu

His

728

val

Pro

Glu

Cys

Lys

Thr

Ile

160

ASD



Ala Lys

Asn

Pro

Thr
225

&
o
A

Ala

Cys

phe

365

val

Asn

Glin

val

385

Pro

val

LYS

Phe
210

Fro

4 Pro

; Phe

Pro

Ala

290

Thr

Fro

Ty

Ala

Ley

370

Glin

phe
Il

195

Gly

Ala

LysS

phe

275

val

Ala

val

355

Gin

val

ASD

ASpD

val

Ala

sSer

val

Tyr

260

Gly

val

Cys

Ala
340

Thr

His

Ile
420

val

val

Gly

Cys

Y ASH

val

The

325

ser

1te

sSer

Ser

Ite

405

Ser

Tyr

Arg

ASp

230

Thr

Lay

Met

ASP

310

His

LYS

Arg

rhe

Thr

390

val

Ala

206108_0033_30wo_606194_seglisting

Pro

Lys

Pro

215

val

val

Pro
295

Ser

ser

375

Gin

ASn

Thr

Met

Gly

200

Gly

Tyr

His

5 Glu

s Ala

280

Ile

Pro S

ser

Ala

360

Thr

va'l

Tyr

Ala

Ser Ser Ala Trp Thr Pro pPhe

185

ASD

Gin

val

ASD

345

Glu

ala

His

Pro

Met
425

val

rhe

. ASH

Pro
250
Gly

Asn

Ley

rhe
330

Cys

Lau

Ala
410

ser

Tyr

Gly

Thr

235

TV

ala

Fro

¢ ASP

Thy
315

Gy

Ala

> Glu

Ala

ala

395

Ser

Trp

AsSn

ASp
2280

Gin L

Ser

val

Ile

300

ASD

Gly

val

val

ser

380

Ala

His

val

Page 96

Met
205

Gin

Ley

Met

val

His

Glu

365

Ala

Glu

Thr

Gin

186

Asp

2 Gin &

val

Ala

Glu

ser

Ala

Ser

350

Gly

Glu

Cys

Thr

Lys
430

Tyr

ey
Fro
255
His
val
Ala
Cys
Ile
335

Met

Asn 5

Pha

His

Leu
415

ASp

Pro

Arg

Glin

ser

Thr

Asn

Ala

Glu

326

Thi

Pro
400

Thr
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Gly Gly val Gly Leu val val Ala val ala ala Leu Ile Leu Ile val

435

440

val teu Cys val Ser phe Ser Arg His

450

<210>
11>
<212>

<213

>

<220>
<223»

<40

82
441
PRT

455

Aartificial Sequence

CHIKY E2 consensus

82

Mat ASp Trp Thr
1

Tyr

Pro

ASp

Glu

Gly

Leu

Ser

Ley

val

50

Trp

Arg

The

Thr
130

5 Pro

Arg

ser
A}a

35

Ala

Thi
ala
Met
115
val

Phe

Pro

Thr

20

His

ey

val

Lys

Gly

106

Gly

His

Glin

[

LYS

Cys

Glu

Ser

Leu

85

ey

His

Phe

His

Cie Lau

AsD

Pro

Arg

Lay

70

Arg

Phe

rhe

Thr

Ast

Tyr

val

ASp
135

Pro

Lys

Phe

Phe

Cys
40

: Arg

Ile

Met

AP

» Leu

120

ser

Pro

Glu

Ley
Asn

25

Gy

ASD

Thr

105

ala

Arg

val

Ley

val Ala ala
10

val Tyr Lys
Glu Gly His
Glu Ala Thr
650
ys Thr
5
Asn His Met
ser Ala Pro
Arg Cys Pro
Lys Ilte Ser
140

Ty Arg
5

Pro Cys Ser
170

Page 97

445

Ala

Ala

ser

45

ASp

ASp

Pro

Glu

Thr

Thr

Thr

30

Cys

Gly

ASD

Ala

5 Thr

110

Gly

ser

Lys

Tyr

Arg

15

Arg

His S

Thr

Asp

g5

Ile

Glu

Phe

va’

LY nnd

val

Pro

Ley

* His

86

Ala

Thr

Thr

Thr

His

160

Glin



sSer

Thr

Thr

ASH

225

ASp

Sar

Ile

Ala

Leu

305

Glu

Lau

Pro

His

Thr

385

Gly

Pro

The

Pro

val

210

Glu

Gin

Pro

His

Fro

Thr

TyF

Pro

370

val

Met

Tyr

ala
ASp

195

Asn

Cys

Ley

Ile

275

ASN

Pro

ASn

val

Lys

His

val

Ala

Glu

&
o
A

Leu

His

val

260

Fro

Fro

Asp

Tyr

Pro T

340

Tyr

Glu

val

Ala

Leu
420

Thr

g Thr

; Gin

The

Ala

245

Pro

Phe

Thr

Trp

val

Thr

Leu

Thr

Thr

230

Ala

Arg

Pro

val Tt

s Pro

310

Glu

Glu

Pro

Ile

ser

390

Met

Pro

206108_0033_30w0_60619%4_seglisting

Glu Glu IMe Glu val His Met Pro

Met

val

215

Thr

val

Asn

Leu

Thr

Glu

Leu
375
val

Cys

Gly

Ser

200

Arg

ASD

Thr

Ala

Ala
280

- Tyr

Leu

Trp

Leu

Leu S

360

Tyr

Ala

Met

Ala

185

Gin

Tyr

LYS

AsSn

Glu

265

Asn

Gly

Lay

val

Glu

345

Tyr

Thr

Cys

Thi
425

Gin Ser

Lys Cys

val 1le
235

His Lys
25¢

Leu Gly

val Thr

LYS ASnH

Ser Tyr

Met His

330

val Thr

Thr Asn

Tyr Giu

Phe Ile

395

Ala Arg
410

val Pro

Gly
ASn

220

Asn

Cys

Gin

300

Arg

LYS

Tro

Gly

Leu

380

Ley

Arg

Phs

Page 98

AsSn

2035

Cys

Asn

Trp

Arg

Asn

Lys

The

365

Tyr

Leu

Arg

Lau

186

val

Gly

Cys

Gin

Ile

Met

Glu

y Ash

350

Ala

Pro

ser

Cys

Leu
430

Pro

LYS

Gly

LYS

Tyr

255

Gly

Pro

Gly

val

335

ASn

His

Thr

Ie
415

sey

ASp

val

240

AsSn

Lys

Lys

= Lau

Glu

326

val

Glu

Gly

Met

= val

400

The

Leu
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Ile Cys Cys Ile arg Thr Ala Lys Ala

<210>
<211>

<212

>

<213>

<220>
<223>

<A400>

435

&3
279
PRT

artificial Seguence

440

CHIKV capsid consensus

83

Met Asp Trp Thr
1

His

Glin

Arg

Arg

ASn

Ast

Ala

145

Thr

Lys

Ser

Pro
50

val

AsSn

S LYS

ASD

130

Cys

ITe

Tyr

Met

Arg

35

Arg

Asn

Arg

Thi

ASD

AsD

Glu
20

Fro

Pro

Lys

Asn
100

5 Lys

val

Asn

Leu
180G

Trip

5

Phe

Tro

Gin

s Leu

Asn
85

Gin

Pro

> Phe

Iis Leu
Ile Pro
Thr Pro
Arg g}n
55

Thr Met
7G

Lys Lys
LYS Lys
Gly Arg
Glu val

135

ASp LyS

a Asp Leu

Cys ala

FPhe

Thr

Arg

46

Ala

Arg

Glin

Gin

val

Ala

Glin

Leu

Pro

Gy

Ala

LYS

Pro

105

Glu

His

Met

LYS

Ile
185

val
i0

Thr

Thr 17

Gin

val

Ley
170

Pro

Ala

Phe

Leu

Lys

Met

Gly

Pro

155

Ala

val

Ala

Tyr

Ala

60

Gin

Gin

LYS

Cys

LYS

Ala

phe

Page 99

aAla

Glin

Gin

Gin

LysS

His

Lys

Met

Thr
Arg
30

Ile

Ley

Pro
110
LYS
Thr
val

Arg

LyS
1

Arg
15

Arg

Arg

Ile S

Pro

Pro

a5

Ala

Ile

val

Tyr

Pro

Arg

80

Glin

Glin

Glu

* ASD



Ala

His

g B
ol et
(PR

Ala

Pro

Ser Lys

Gly Lys

val val

Ley Ser

Glu Gly
275

<210> 84
<211> 439
<212> PRT

<213>

<220>

<223>

<400> &4

Tyr
1
Thr
Leu
Cys
Thr
65

phe

Asp

Glu His

Leu val

Ley Ser

35

Ghu Tyr
50
Ala Glu

Thr Gly

alta Glu

Fhe

val

Pro

Ala

val

260

Ala

val

ASI

20

val T

Lys

ys

val

Asn
106

Thr
Gin
Gly
Ile
val

Glu

The
5

Thr

Lys

His

Tyr

238

val

Thr

Glu

val

Pro

val
ASD
70

Pro

Gin
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Glu Lys
200

Ser Gy

215

ser Gly

Leu Gly

Trp Ash

Trp

artificial Sequence

CHIKV E1l consensus

Ite Pro

Gly Tyr

Glu Pro

40

LYyS Ash

phe Met

Leu ser

e Pro &

Pro Glu Gly Tyr

Gy

Arg

ASnN
sey

25

Thr

Lay

Trp

Arg Phe

Pro Ile

NS >
ST ~d

Asp Ile

Thr val
i0

Pro Met

Leu Ser

pro Tyr

Pro Asp
75

Gly Gly
90

Ala His

Thi
220
phe

Glu

val

Gly

val

val
60
Tyt

ala

val
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Tyr Asn Trp

235

Ile

ASp

Gly

Thr

val

Lau

Lys

ser

Tyr

Glu

Pro

Ala

Pro

Glu

30

Ty

Cys

Cys

Cys

Lys 5

110

Thr

LS €

Arg

Ile

Ty
15

Met
Ile
Cys

LYS

Phe
a5

Thr

Lys

Thr

Gly

- Glu



Ser

Ala

rhe 17

Ile

Glu

Ala

225

Lys

Fhe

val

Arg

Ala

385

Ala

val

Gin I

cys

Ser
130

r Ala

val

v Ala

Ser

210

val

Tyr

Gly

Gly

val

290

Cys

Ala

Thr

i
U in

Ala

Tyr

> val

val
Gly
195

LYS

Gly

Trp

Cys

Asn

275

val

Thr

> Ser

355

Thr

LYS

ala

Gly

Tyvr

APrg

ASP

Thr

LaLs

Glin

260

Met

ASpP

His

Glu

Ley

Asn G

Pro

165

LYS

Pro

val

val

Pro

Ala

ser

LyS G

Glu

2 Ser

Phe

Arg

Gly

Gly

Tyr

His
230

s Glu

: Ala

Il

Pro

ser

310

ala

Thr

206108_0033_30w0_606194_seqglisting
Ala Ser ala Tyr arg aAla His Thr ala

val
135

ASp

. Ser

ASp

Gin

Ala

215

val

Arg

Thr

ser

Ser

295

ASp

Lys

Glu

Ala

120

Ley

His

ser

val

Phe G

200

Asnh

Pro

Gly

Asn

Ile

280

e

Phe

Cys

Ile

Leu
360

Tyr

Ala

The

TYYP

Ala

Pra

265

Thr

Gin

Val

ASD

Gin

ASp

Gly

Val

330

val

Gly

Asn
140

hr val

Met

Ile

Leu

Gin

235

ieu

Arg

- Pro

Met

val

315

His

Glu

Pro

ASD

Glin

val

228

Ala

Gin

ala

Glu

ser

300

ser

Gly

. Ser Ala Glu
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125

AsSn

Lys

Phe

Tyr

sar

205

Leu

Prro

His

val

ala

Met T

Asn

Phe
365

Ile

ASp

ASD

Pro

190

ArG

Gin

Ser

Thr

Asn

270

ala

5 Gl

s Tle

ser
350

Arg

Thr

Ala

Thr

Arg

Gy

A?a

Cys

rhe

val

LYS

ASN
335

Gin

val

ser

val

LysS

160

Lys

rhe

Pro

Pro

Phe

244

Pro

Ala

Thy

Pro

Tyr

320

ala

Ly

Gin



val

ASp

385

Asp

val

Cys

Cys

370

His

ITe

Gly

val

<2310>
<211>
<212>
<213>

<220>
<223>

<400>

Ser Thr

Ile val

ser Ala

Ley val
420

ser Phe
435

85
423
PRT

206108_0033_30w0_60619%4_seglisting

Gin val His Cys ala ala Glu

Asn Tyr
380

Thr Ala
405

val ala

Ser Arg

375

Pro

Met

val

His

artificial seguence

CHIKV EZ consensus

&5

Ser Thr LysS ASp
1

Ala
Ala
Gin
Thy
65

Ala

Met

val

His

Ley

val

50

LYS

Gly

Gly

Gly

Cys Pro
20

Glu Arg
35

Ser Leu

Leu Arg

Leu Phe

His Phe

106

rhe Thr
115

Asn phe

5

ASp Cys

Gin Ile

Tyr Met
70

val Arg
85

ITe Ley

ASp Ser

ASNH

Gly

ASn

Asp

Thr

Ala

Arg

Thr
385
Gin

Ile

Ala

Ser

Asp

Asp

Cys

LYS

His S

Cys His Pro Pro

Pro 1

380
The Leu Gly
Lys Ile Thr
Leu Tle val
430
Thr
Cys His Ser
30
Gly Leu
ASD His
60
Ala Ala
Thi - Thr
Gly Thr
110
Ser s Thr

page 102

val

LYyS
ASp
Glu
Gy
95

Lay

His

Lys

Gin
400

y G6ly

Leu

Lau

val

Trp

Arg

a0

Thr

The

Pro



rphe

Asp

ASn

Ife

ASn

Pro

Asn

305

val

Lys

His

val

Gin

Ala

Arg

Gly

Leu

210

val

Pro

Fro

ASp

Tyr

Pro

Tyr

Glu ]

val
370

His

His

Thr

Thr

Glin

185

Thr

ala

Pro

Phe

Gin

Thr

Tro

L0
LT nnnd
(AR 0]

val

Asp

Gly

Thr

Leu

186

Thr

Thr T

Ala

ATy

Pro
260

*© val

Pro

Glu

Glu

Pro

340

Ile

sSer
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page 104

Arg
Arg
Ile
45

pro
Pro
ala
ile
Gly
125

LyS

ser

Ty

Pro

30

ser

Arg
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aaggcraaag
ctgaccaaga
geegtggagt
ctggactooy
cagcagggga
cagaagtooe
gecaccaact
ctgacacage
{UCageagea
accgetecta
ttoagogget
gacgaagoag
ggcggeaggga
titcctoccat
gactictace
ggcgtyggaaa
ctgteoctga

<Z210>
<Z11»
<212>
<213»

<220>
<223>

<400> 99
ggatoogooa

39

DNA

cattctcagy
tctotgacat
cagoooocty
tataatccat
tocctgaage
tggggeggat

gtcacagtgt

2228

gocageetayg
gagaatcaaa
atggatcttt
acgtettetc
tgtetctgag
Tragootgot
ggattotgtt
cacccagige
gcaacattgg
cactgctgat
ccaagtotay
attactatig
ctaagetgac
caagcgagga
caggageagt
ctaccacace
cooccgagea

crgtggaaaa

tccagetgea
geaccgtgag
gcaaaggact
cactgaigag
Tgtotagtot
actcaagoto

ctagtgcaag

206108_0033_30w0_60619%4_seglisting

ggaaccacag
tctgacatgt
fggacagect
ctttctgtat
atgcagogty

tcotgogaag

ctcaggagea
ggccteecac
ctatgtcaac
aactagtgea
ccagagttac
cgtgetggge
actgeagget
caccgtggea
cageaageay
gtggaagtct

aactgteget

Artificial Sequance

gacarggatt
ggagtcaggg
cggegacagt
ggagtggatc
cegeetgace
cactgeoget
ctggacatat

cactaaagac

gtgtacactc
ctggtgaaaq
gaazacaatt
tocaagotga
atgcacgagyg
cggggecged
ggggacgtgg
googoetracec
ccaggacage
gacgtgcatt
agcaatcgec
tcactggeea
gactcaaace
cagoctaaag
aataaggeca
tggaaggctg
tccaacaaca
cacaaatctt

cctactgaat

CCagHgCtay
atcagetect
ggctacatte
atcagtgtyg
gacaccgoog

gggatggacg
ccercogigt

Tgoctocaag
gcrtttatce
acaagaccac
cagtggataa
ccctgoacaa
aaaggagatc
aggaaaatcec
gagtocatte
gagtgacaat
ggtaccagea
catcoggagt
ttaccggoct
Tgagoggge
cagccocatco
cceiggtghg
attcctotao
agtacgehge
atagttgeca

goteatgata

Nucleic Acid Sseguence encoding CHIKV3-IgG

Tcgotgotge
tcaagoortc
actcatggag
actatacagg
acgoecteaaa
tgtactatty

19tgguggca
ttocactgge
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TCGCgacgag
cagtgatatc
acoocototy
atotogotyg
tcattacact
agyaagCyay
cggoootatg
ccagtorgty
cagcigtact
gctgeooggeo
gccegatoga
graggetgag
cgocgtottc
cgtgacocty
cotgatcage
agtCaaagcc
aagttcatat
gatgacccat

actcgag

cacacguuty
cgaaacecty
ctggattegy
aagractaac
aaaccagttc
cgcacgggat
gggcaccaca

CCLCicaage
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1800
1860
1828
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<213>

«220>
<223>

<400> 100
ggatcogooa

catagcgaay
aagctgtott
Cagacaccty
ttctatageg
ctgtaccige
caggtgtatg
teocgeaagea
ggagggacag
tcatggaaca
agcggactgt
acttatatct
cccaagtott
ggaccatocy
ceegaagtea
tggtacgigy
aactctacty
aaggagtata
agcaaggeta
gagergacca
atcgeagtgy
grgorggact
tggcagcagy
actcagaaat
ggagctacca
atggattgga
gtgctgattc
tgtacagcea

tctagtccaa

ccatggactg
tgagactggt
gegeegoetag
agaageggot
acgcogtgaa
agatgtooog
ggcagggcta
ctaagggacc
cagcectgag
goggagenet
actctetgic
gcaacgtgaa
gtgataaaac
tgttectgtt
cetgegtgge
atggogicga
atcgagiogt
agigcaaagt
aaggacagee
agaaccaggt
agtgggaaay
cegatgggic
geaacgtett
ctctgagict
acttcagect
cttggattct
agtctocage
gcagcagogr

aactgtggat

206108_0033_30w0_60619%4_seglisting

artificial seguence

gacatggatt
cgaaagtggy
tggctteace
ggaatoeggtg
gotgaagtet

cttcgattat

grgtctggty
gacatcoggg
crcrgtggto
fcacaagooa
ccatacatgeo
tecaccoaay
cgtggacyaty
ggtgeataat
gagtgtoctg
gtotaataag
AAGUHHRAACCC
cagectgaca
taatggocag
Titctttotg
tagergetoo
gtcaccaggg
gctgaagcag
gttcectygtyg
cattatgtct
gageageage

ctactcaagc

ctgttoctyg
QOCOUHCTYy
tttagegact
goectacatca
accatcrooe
gaagacacag
£ggggacagy
ceeetggooc
aaggactact
gtecacactt
accgtgocaa
tccaatacaa
coctecctgte
cetaaagaca
TCCCACHAgG
gocaagacca
accgigeige
gcactgcoeoag
caggtgtaca
tgtotggtga
CCagaaaaca
tattca’age
gtgatgeaty
aagogaggac
gCaggCHacy
gotgeageca
goragtotgg
tacctgeatt

ticagicrigg

Nucieic acid Seguence encoding CHIKV4-IQG

tegetgetod
AGCAgLeoyg
acttcatgta
gagataacge
caatctacta
ggaccacact
cttctagtaa
tcecotgageo
Ttcctgeagt
gticaagect
aagitcgacaa
cagctoctga
cactgatgat
acceegaagt
aacctegega
accaggactyg
cooocatega
coctgoctec
aagggttcta
attacaagac
tgaccgtgga
aggeectgea
gaaadaaggag
tggaggaaaa
ceegagtoca
gogagogegt
ggtatcagea

catcaggagt

Page 126

tactcgggty
cggrageety
ttgggtcaga
aatitcaaca
taggaataca
tigegiccge
ggctgicage
aagtaccica
agtcaccgty
gctgeagtca
ggagacacay
gaaagtggaa
getactagyuc
tagooggact
caagttcaac
ggaacagtac
gcigaacgge
gaaaactatt
atctagagac
tecttctgat
taccoctece
taaaagooge
caatcattac
aagcggetec
tectggacca
cteccagate
cactatgacc
gaagceigge

gccageaagg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
964

1820
1080
1140
12040
1260
1320
1380
1440
1500
1560
1620
1680
1740



tritcaggga goggetoogy aacatottac
gacgetgoaa cttactattg ccaccagtat
agcaagcetgg aaatcaaaac tgicgecget
gagcagctga agagtgggac cgoctcagtg
gaagooaagy tecagtggaa agtggataac
gtgacagaac aggacagtaa ggattcaact
aaageagatl acgagaagca taaagtgtat
tctecogica caaagagott caacagqgqaac
<210> 101
<211> 133
<212» PRT
«21%> artificial sSequance
<220>
<223> ZIKV-3F1Z2E9-vH
<400> 101
Met Asn Phe Gly Leu Ser bLeu Ile
1 5
val GlIn Cys Glu val Gin Leu val
20

Pro Gly Gly Ser Leu Lys Leu Ser

35 40
Ser Arg Tyr Gly Met Ser Trp Gly

50 55
Glu Trp val ala Thr Ile Ser Ser
65 70
Asp Ser val Lys Gly Arg Phe Thr I
85
Thr teu Tyr Leu Glin Met Ser Ser
100

Tyr Tyr Cys Ala Arg Ser Trp pPhe

115 120
val Thr val Ser Ala

130

206108_0033_30w0_60619%4_seglisting

agtctgacaa
Ctgagaagec
CoCagogqt
gtgtacctge
gototgeaga
tatagootgt
gectgoegagy
gaatgrigat

Phe Leu Ala

10

Gluy &
25

Gly

Cys Ala

arg Gin Thr

Gly Thr

Arg

Ley
105

Ala Tyr Trp

Ala s

Ser G

ttagcactat
catggacctt
tecatcttice
tgaacaactt
goggaaattc
cototachet
teacccacea

aactcgag

Leu Ile Leu

Gly Asp Leu

30

Gly rhe

45

Pro Asp Lys

60

Tyr Thr Tyr

Asp Asn Ala

Thr
110

Gly Arg
125

page 127

ggaggetgaa
Cggeggegyc
acootoagac
ctaccotaga
ccaggagtot
gacoctgloo

gaggcetgogg

Gly
Lys
Thir Phe
Leu

Arg

Pro
80

Tyr

Asn

Mat

Thr Leau

180¢
1860
1828
1980
2040
2100
2160
2208



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

<220>
<223>

<400

102
132
PRT

206108_0033_30w0_60619%4_seglisting

artificial Sequence

ZIKV-3F12EG-vVL

102

Met Met Ser Pro
1

Gilu Thr

val Thr

Leu Leuy
50

Pro Gly
65

Ser Gly

Thr Leu

Cys Trp

Leu Glu
130

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

<220>
<223>

<400

ASn

Ile
35

ASp

Gin

val

LyS

Glin
115

Ile

103
134
PRT

Gly

20

Gly

ser

Ser

Fro

Gly

Lys

Ala Gin

5

Asp val

Gin Pro

Asp Gly

Fro Lys

5 Ser Arg

Thr His

phe

val

Ala

Wi

Arg

Phe T

val

Fhe

artificial Sequence

ZIKV-BASFY-VH

103

Leu

Met

Ser

40

Thr

Ley

Pro
120

Phe

Thi

25

Ile

Tyr

Ile

Ley

i0

Glin

ser

Leu

Tyr

Ser
90

Gy

Thr

e

Thr

Cys

Asn

Leu

75

Gly

ASp

Phe

val

Pro

Trp

60

val

ser

Lay

Gy

Leu

Lau

Ser

Leu

ser

Gly T

Gly

Trp

Thr
30

Ser G

Leu

val
110

Gly

Ie
15

Leu

Gin
Leu
ASD
25

Tyr

Thi

Arg

ser

ser

Arg

ASp

al

Phe

Tyr

Lys

Met Asn Phe Gly Leu Ser bLeu Ilte Phe Leu val Leu Ile Leu Lys Gly

1

5

i0

i5

val Glin Cys Glu val Gin Leu val Glu ser Gly Gly Gly Leu val Lys
26 30

25

page 128



Pro Gly

ser ser
50

Glu Trp
Asp Thr
Thr Ley
TVr Tyr

Ser val
130

<210>
<211>
<212>
<13>

<220
<Z2Z3>

<40
Met Lys
1

Ser Arg

Ser Leu

val H

[74]

u‘
o

Gly Gln
65

Gly val

206108_0033_30w0_60619%4_seglisting

Gly Ser Leu Lys Leu
35

Tyr ala Met Ser Trp
55

val ala Glu Ile ser
7G

val Thr Gly Arg Phe
85

Tyr Leu Glu Met Ser
100

Cys ala Ser asp Gl
115

e

Thr val Ser Sser

104
131
PRT
artificial Seguence

ZIKV-8ABFS-vVL

104

Leu Pro val Arg Leu
5

Ser Asp val val met
20

Gly asp GlIn Ala Ser
35

sar Asn Gly Asn Thr
55

Ser Pro Lys Leu Leu
73

Pro Asp Arg Phe Ser
85

Ser
40

val

ser

Thr :

Ser

Ty
120

Leu

The

Ile S

40

Tyr

Ile

Gly

Cys

Arg

Gly

Ley
105

Tyr

val

Gin
25

ala ala ser Gly Phe Thr

Glin Ser Pro

Gly Ser Tyr

y Ser Arg AsSp

80

Arg Ser Glu

ser His Trp

Leu Met Phe

10

Ite Pro tey

Cys Arg Ser

His Trp Tyr

Lys val Ser

- Gly Ser Gly
80

Page 129

45

Glu

Thr

Asn

Ser
45
Leu

Asn

Thr

LyS

Tyr

Ala

Thr
110

; Gin

Ile

e
30

Gin S

Glin

Arg

ASD

Arg

Tyr

Gly

Pro
15

Pro

Phe

rhe
a5

Phe

Lau

Pro
80

5 AShH

Met

Thr

Ala

val

Leu

Pro



206108_0033_30w0_60619%4_seglisting

Leu Lys Ile Ser arg val Glu Ala Glu Asp teu Gly val Tyr Phe (ys
100 105 110

Phe Gin Ser Thr His val Pro Pro Thr Phe Gly Gly G?y Thr Lys Leu
115 120 12

Glu Ile Lys

130
<210> 105
<211> 82
<212»> PRT
<213> aArtificial Seguence
«220>

223> ZIRV-8D10F4-VH
<4030> 105

Met Asn Phe Gly Leu Ser bLeu Ile Phe Leu val Leu Ile Leu Lys Gly
1 5 10 15

val Lys Cys Glu val Glin Leu val Glu Ser Gly Gly Gly Leu val Lys
20 25 30

Pro Gly Gly Ser Leu Lys Leu Ser Cys ala ala Ser Gly rhe Thr phe
35 40 45

Ser Ser Tyr Ala Met Ser Trp val Arg Gln Ser Pro Glu Lys Arg Leu
50 55

Glu Trp val Ala Glu Tle Ser Ser Gly Gly Ser Tyr Ile Tyr Tyr Pro

65 70 75 80
Asp Thr

<210> 106

<2i1l> 131

<212> PRT

<213> Artificial sequence

<220>
<223> ZIKV-8DI0F4-vL

<400> 106
Met Lys Leu Pro val Arg Leu bteu val Leu Met phe Trp Ile Pro ala
1 5 10 15

Ser Ser Ser Asp val val Met Thr Gin Ser Pro Leu Ser Leu Pro val
26 25 30
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Ser Leu

[74]

val H

u‘
o

Gly Gln
65

Gly wval
Leu Lys
Ser GIn

Glu Ile
130

<210>
<211>
<212>
<13>

<220
<Z2Z3>

<40

Met Asn

1

val Gin

Pro Gly

ser ser
50

Glu Trp

Asp Thr

206108_0033_30w0_60619%4_seglisting

Gly asp GlIn Ala Ser
35

sar Asn Gly Asn Thr
55

Ser Pro Lys Leu Leu
73

Pro Asp Arg Phe Ser
85

I1e ser Arg val Glu
100

Ser Thr His val Pro
115

LYS

107
134
PRT
artificial Seguence
ZIHV-TC2A6~VH
107
Phe Gly Leu Ser Leu
5

Cys Glu val GIn Leu
20

Gly Ser Leu Lys Leu
35

Tyr ala Met Ser Trp
55

val ala Glu Ile ser
7G

val Thr Gly Arg Phe
85

Ile
40

Tyr

Ile

Gly

Ala

Pro
120

Ile

va'l

Ser

40

val

ser

Thr

Ser Cys Arg

Phe His Trp T

Tyr Lys val

Ser Gly Ser
9G

Glu Asp Leu
105

Thr phe Gly

rhe Leu Vval
10

Glu ser Gly

Cys ala ala s

Arg GlIn Ser

Gly Gly Ser

Ile Ser arg
9G

Ser Ser Gln

Gly

Gly

Gly

Lay

Gly

Pro
60

Tyr

ASp

page 131

45

Leu

Asn

Thr

Lau

Ile

45

Glu

Thr

Asn

Glin

Arg

ASD

Ty

; Thy

Leu

y Leu

30

Phe

LyS

Tyr

Ala

Ser

LyS

Phe

rhe

g5

Phe

LyS

Lys

15

val

The

Arg

Tyr

LYS

Leu

Pro

Cys

Leu

Gly

Lys

Phe

Lau

Pro

80

Asn



206108_0033_30w0_60619%4_seglisting

Thr Leu Tyr Leu Glu Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met

Tyr Tyr Cys Ala Ser Asp Gly T
1

115

106

Ser val Thr val Ser Ser

130

10>
11>
1Z>
213>

<220
<223>

<4 (0>

«

2
<Z
Z

AN A A

Met Lys
1

ser Ser
Cys teu
val His

50

Gly Gln
Gly val
Leu Lys

rPhe Glin

Glu 1Ile
130

108
131
PRT

Artificial Sequence

ZIKV-TC2AL~-VH

108

Lay

Ser

sey

Pro

Ile

Sear

115

LYS

109
146
PRT

Fro

ASp
20

Asp

©ASH

Pro

ASp

ser

106

Thr

val arg
5

val val

Gin Ala s

Gly Asn

Lys Lau

-
I

Arg Phe

Arg val

Leu

Met

Thr
55
Ly

Ser

Glu

Artificial Sequence

Leu

Thr

Ile

40

Tyr

Ile

Ala

Pro
120

105

val Leu
10

Gin Thr

~

F

Ley His

Ty LyS

 Ser Gly

g0

Glu Asp
105

Thr Phe

Met

Pro

ArG

Trp

val

75

ser

Lau

Gly

yr Tyr Ser His Trp
20

rhe

Leu

ser

Tyr

)

Ser

Gly

Gly

page 132

110

Gly Glin Gly Thr

125

Trp

ser

ser

45

Leu

ASn

Thr

val

Gly
125

Ile

Ley

30

Glin

Glin

Arg

ASP

Tyr

110

Thr

LYS

rhe

Phe

45

Phe

LYS

val

Lau

Pro

ser

80

Thr

Cys

Lau



«<220>

«223>

<400> 109

ZIKV-ID4G7~-VH

Met Ala Trp val Trp Thr
1 5

Ala

Fro

Thr

ASD

Thr

Tyr

Tyr

Ser
145

Gin Ala

Gly Glu

Asa Tyr
50

S Trp Met

ASp Phe

Ala Tyr

Phe Cys
115

Glu Asn
130

Ser

<210> 110
«<211> 131
«<212> PRT

<213>

<220>

<223>

<400> 110

Glin

20

Thy

Gly

Gly

Lys

Lau

106

Ala

Gly

Ile

val

Met

Trp

Gly

85

Arg

Met

ZIKV-IDAGT-ViL

Gin

Lys I

ASn
Ile
70

Arg
Ile

Glu

ASD

206108_0033_30w0_60619%4_seglisting

Leu Leu

Leu val

rPhe Ala

ASN Asnh

ITe Ser
120

Tyr Trp
135

artificial Sequence

Phe

g?n S

25

Cys

LyS

Tyr

Phs

Ley

105

LYS

Gly

Lau
10

Lys

Gin

Thr

Glin

Met

Gly

Ala s

Ala
Gly
4

Leu
ASN
Ty

Gly

Ala

Pro

Pro
60
Glu

Glu

Tyr

Thr
140

Ala

Glu

Gly

45

Pro

Thr

Ala

Leu

30

Tyr

LYS

The

Ser

Thr

110

Gly

val

Gin Ser
15

Lys Lys
Thir Phe
Gly Leu
Tyr aAla

a0

Ala Ser
95

Ala Thr

Thr val

Met Glu Thr Asp Thr Leu bLeu bLeu Trp val Leu Leu Leu Trp val Pro
1 iy

3

7

15

Gly Ser Thr Gly Asn Tle val Leu Thr Gln Ser Pro Ala Ser Leu Ala
20

25

page 133
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val Ser Leu Gly Gin Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser
35 40 45

val asp Sar Phe Gly Asn Ser Phe Met His Trp Phe Glin Glin Lys Pro
50 55 60

Gly Gin Pro Pro Lys Leu Leu Ilte Tyr Leu Ala Ser Asn beu Glu Ser
G5 70 75 80

Gly val Pro Ala Arg Phe Ser Gly Ser Gly Ser arg Thr Asp Phe Thr
85 90 a5

Leu Thr Ile Asp Pro val Glu Ala Asp Asp ala Ala Thr Tyr Tyr Cys
100 105 110

Gin GIn Asn Asn Glu Tyr Pro Tyr Thr phe Gly Gly Gly Thr Lys Leu
115 120 125

Glu Ile Lys
130

<210> 111
<21l> 728
<212> PRT
<213> arvificial sSeguence

<220>

<223> Human anti-Zika (3FLZ2E®)-IgG4: Human IgG heavy signal
peptide-VH-CHI-Hinge Region-CHZ2-CH3-custom Furin cCleavage
site-"GSG' Linker and pPZA Peptide-human kappa Tight chain signal
peptide-vi-CL (kappa)

<400> 111

rp Arg Ile Leu Phe Leu val Ala ala Ala Thr Gly

Mat ASp Trp Thr
i 10 15

L7 el

Thr His ala Glu val GIn Leu val Glu ser Gly Gly Asp Leu val Lys
20 25 30

Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr pPhe
35 40 45

Ser Arg Tyr Gly Met Ser
50

p Gly Arg Glin Thr Pro Asp Lys Arg Leu
60

(O]
(Ve

Glu Trp val Ala Thr Tle Ser Ser Gly Gly Thr Tyr Thr Tvr Tyr Pro
&5 70 75 8¢

Asp Ser val Lys Gly Arg Phe Thr Ile Ser arg Asp Asn Ala Lys Asn
page 134



Thr

Tyr

val

Ala

145

Lau

Gly

s5er

Leu

Thr

225

His

Fro

Thy

AsSn

val

Ley

Tyr

Thr

130

Pro

val

Ala

Gly

Gly

210

LYS

Ala

Pro

Cys

Trp

290

Glu

Leu

Tyr

Cys

115

val

Cys

Lys

Lay

Lay

195

Thr

val

Glin

Lys

val

275

Tyr

Glu

His

Lau

100

Ala

Sar

s5er

ASp T

Thr ¢

180

Tyr

Asp

Ala

Pro

260

val

val

Glin

Glin

Gin

Arg

Ala

Arg

Ser

Thr

Phe

ASD
325

Met

ser

ala

Ser

158

Phe

Leu

Tyr

Arg

Glu

s ASD

AsD

Gly

Asn

310

Trp

206108_0033_30w0_60619%4_seqglisting
S0 95

sSer Ser Leu Lys Ser

Trp

ser

135

Thr

Fro

val

s5er

val

Fhe

Thr

val

val

295

ser

Leu

Phe

120

Thr

Ser

Giu

His

Ser

200

Cys

ser

Leu

Leu

Ser

280

Glu

Thr

Asn

105

Ala

LYS

Glu

Pro

The

185

val

ASN

Pro

Gly

Met

265

Gin

val

Tyr

Tyr Trp

Gly Pro

ser Thr

155

val Thr

170

rhe Pro

val Thr

val Asp

Asn Met

235

Gly Pro

Ile Ser

Glu Asp

Arg val
315

Lys Glu

Glu Asp

Gly
Ser
140

Ala

val

val

His

220

val

Ser

Arg

Pro

Ala

300

val

Tyr

page 135

Arg

125

val

aAla

Ser

- val

Lys

Pro

val

Thr

Lys

Thr

110

Gly

FPhe

Leu

Trp

Leu

186

Ser

Pro

His

FPhe

Pro G

274

val

Thr

vall

Cys

Ala

Thr

Pro

Gly

ASnH

175

Gin

Ser

Gin

LYS

Lay

LS

s
WA

Met

Lau

Ley

B 7y
o

ser

ser

ASn

 His

240

rhe

val

Phe

Pro

The

326

val



sSer

Lys

Glu

Fhe

385

Glu

Fhe

Gly

Tyr

Met

sSer

Thr

545

Leu

Thr

ASn

Gly

Glu

370

Tyr

Phe

Asn

Thr

450

Arg

ASD

Ile

The

Ile S

530

Tyr

ITe

Gly

LYS

Gin

355

Met

Pro

ASn

Ley T

val
435

Gin

val

sey

Gin

515

Lay

Gly
3

Pro
Thr

sSer

Glu
Leu
500
Thr

Cys

AsSn

Leu

Arg

LyS

ASD

LYS

405

ser

2 ser

Ser

 Ser

Glu
485

Ley

Pro

Lys &

Trp

Lauy val

Pro

Glu

ASn

Ile

390

Thr

Arg

Cys

Leu

Gly

Asn

Lay

Lay

Ley
550

Gly

206108_0033_30w0_606194_seqglisting
Ile Glu Lys Thr Ile Ser Lys

sSer

Pro

Glin

375

Ala

Thr

Lau

sSer

s5er

455

Ala

Fro

Trp

Lys

Thr

Ser

val

Pro

Thr

val

446

Ley

Thr

Gly

Ile

Leu §

520

Gin S

Glin

Leu

ASD

345

val

Pro

val

425

Met

Ser

Pro

sey
505

Arg

ASD

rhe
58%

Tyr Thr

Lau Thr

Trp Gy S

395

val Leu
410

ASp LySs
His Glu
Leu Gy
£he Ser
475
Met val
450
Gly Ala
val Thr
Leu Leu
Pro Gly
Ser Gly
570

Thr Leu

Leu

ys
330

Lay

Tyr

AsD
540

val

Lys I

Page 136

Asn

Leu

Gin

Gly

w1
e

Ser

ser

Pro

350

Pro

val

Gly

ASD

Gly

Lys

Thr

ASD

510

Glin

ASp

Pro

Asp

2 ser

590

Ser

LyS

Asn

Arg

Gin

Pro

Gin

Pro

400

ser

Glu

His

LysS

Ala

480

val

val

Lys

Arg

560

rhe

val



206108_0033_30w0_60619%4_seglisting

Glu Ala Glu asp Leu Gly val Tyr Tyr Cys Trp Gin Gly Thr His pPhe
585 600 605

Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu Ite Lys arg Thr val
610 615 620

Ala Ala Pro Ser val phe Ile Phe Pro Pro Ser Asp Glu Glin Leu Lys
625 630 635 540

ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
545 650 655

Glu alta Lys val Gin Trp Lys val Asp Asn Ala Leu Glin Ser Gly Asn
660 665 670

Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser
675 680 685

Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
650 695 700

val Tyr ala Cys Glu val Thr His GIn Gly Leu Ser ser Pro val Thr
705 710 715 720

Lys Ser Phe Asn Arg Gly Glu Cys

725
<210> 112
<211> 731
<212»> PRT
<213> aArtificial Seguence

<223> Human IgG heavy signal peptide-vH-CHl-Hinge Region-CHZ2-CH3-custom
Furin cleavage site-'GSG’ Linker and P2a Peptide-human kappa
Tight chain signal peptide-vi-CL (kappa)

<400> 112
Met Asp Trp Thr Trp Arg Ite Leu Phe Leu val ala Ala Ala Thr Gly
1 5 ] 15

Thr His ala Glu val GIn Leu val Glu Ser Gly Gly Asp teu val Lys
' 25 30

pro Gly Gly Ser Leu Lys Leu Ser Cys Ala ala Ser Gly rhe Thr Phe
35 40 45

Ser Arg Tyr Gly Met Ser Trp Gly Arg Glin Thr Pro Asp Lys Arg Leu
50 55 o0
page 137



Glu
65

ASp
Thr
Tyr
val
Ala
145
Leu
Gly
ser
Leau
Thr
225
The
Phe
Pro

val

Thr

Trp

ser

ey

Tyr

Thr

130

val

Ala

Gly

Gly

LyS

oys

Ley

val

val

Tyr

LYS

Lay

Lay

195

Thi

val

Pro

Phe

Glu val

LyS
290

Lys

rhe

Pro

Ala

Ley
106

Ala

ser

ASp

Thr

180

Tyr

Glin

ASp

Pro

Pro

260

Thr

Ast

Arg

Thr

Gly
85

Glin

Arg S

Ala

Ser

Thr

Lys

Cys

245

Pro

Trp

Glu

Met

Ala

ser

150

rhe

Ley

Lys

val

Tyr

Glu

206108_0033_30w0_60619%4_seglisting

sSer

Phe T

ser

Trp

Ser

135

The

Pro

val

ser

Ile
215

S val

Ala

Pro

val

val

295

Gin

Ser

ser

FPhe

120

Thr

Ser

Glu

His T

ser

200

Cys

Giu

Pro

Lys

val

280

ASD

Tyr

Gly

Ile

Lay

105

LyS

Gly

Pro

AsSn

Pro

Glu

ASp

265

ASD

AsSn

Gly

Ser
S0

Ty

Gly

Gly

val

170

Phe

val

val

Val

val

Thr Tyr Thr

75

ArG

s Ser

Trp

Pro

Thr

155

Thr

Pro

The

AsSn H1

ser

235

Leu

Leu

Ser

Glu

ASpD

Glu

Gly

Ser

140

Ala

val

Ala

val

Met

His

val
303

ser Thr Tyr
page 138

Asn

ASp

125

Val

Ala

ser

val

Pro

2085

LysS

ASp

Gly

Ile

Glu

285

His

ATy

Tyr

Ala

Thr

110

Gly

Phe

e

Trp

Leu

180

ser

Pro

LYS

Pro

Ser

270

Asp

Asn

val

Tyr

Thr

Pro

Gly

sey

Thr

ser

255

Arg

Pro

val

Pro

al

Met

Leu

Leu

Ser

AsSn

His

240

val

Thr

Glu

Lys

ser



Cys

ser

Pro

val

385

Gly

ASD

Trp

Gly
465

ASD

Gin

Asp

Ley

Ser

370

LyS

Gin

Gly

Glin

S ASNH

450

Arg

Gin

val

Pro

530

Gly

Thr

. val

Ala
355

Arg

Pro

Ser

Lys

Ala

val

val

515

Ala

LyS

val

Ser

340

LYS

ASD

Phe

Glu

Fhe

428

Tyr

Arg

Gly

rhe 17

500

Mat

Sar

Thy

Ley
325

ASnH

Gly

Glu

Tyr

AsSn

405

FPhe

y AsA

The

Thr

Tyr

His

Lys

Gin

Leu Th

Pro

390

ASn

Leu

val

Gin

Ser

470

val

Glin

Ser

Lay
550

206108_0033_30w0

Glin

Ala

Pro

3
o~
(%5

Ser

Tyr

Tyr

Phe

Lys

455

Gly

Glu

*Leu

Thr

Cys
3

i
i

ASn

Asp

Leu

Arg
360

roLys

ASP

Ser

ser

440

ser

Ser

Giu

Leu

Trp

Trp

Pro

345

Glu

AsSn

Ile

The

Ley

Gly

ASn

Lay

535

Lay

Ley

Pro

Glin

Ala

Thr

410

Lau

Ser

Ser

Ala

Pro
490

Trp I

Thr

Leu

3
2.

ASN

Pro

Glin

val

val

395

Pro

Thr

val

Leu

Thr

475

Gly

Leu

Glin

Glin
555

Gly Lys Glu

Ile

val

Ser

380

Glu

Pro

val

Met

Ser

460

ASN

Pro

sey

ser
540

Arg

Page 139

Glu

Trp

val

Phe

Mat

- Gly

val
525

Leu

Pro

LySs

350

Thr

Thr

Giu

Leu

Lys

430

Glu

Gly

Ser

val

Ala

510

Thr

Leu

Gly

_606194_seqlisting
15

Tyr

335

Thr

Lay

Cys

ser

ASp

Ser

Ala

LYS

Leu

Ley

495

Tyr

Ile

ASD

320

LysS

Pro

Leu

AsSn

400

ser

ATy

Lau

Arg

Leu

480

Gin

Gly

Gly

Ser
560



206108_0033_30w0_60619%4_seglisting
Pro Lys Arg Leu Ile Tyr Leu val Ser Lys Leu Asp Ser Gly val Pro
565 570 575

Asp Arg Phe Thr Gly sSer Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
580 585 590

Ser Arg val Glu Ala Glu Asp teu Gly val Tyr Tyr Cys Trp Gin Gly
595 600 605

Thr His Phe Pro His Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
610 615 62

Arg Thr val Ala ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu
625 630 635 640G

GIn Leu Lys Ser Gly Thr ala Ser val val Cys Leu Leu Asn Asn Phe
645 650 655

Tvr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu Gin
660 665 670

Ser Gly Asn Ser Gin Glu Ser val Thr Glu Gin Asp Ser Lys Asp Ser
Q75 680 685

Thr Tyr Sar Leu Ser Ser Thr bLeu Thr Leu Ser Lys Ala Asp Tyr Glu
690 695 700

Lys His Lys val Tyr ala Cys Glu val Thr His GIn Gly Leu Ser Ser
705 710 715 720

Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys

725 730
<210> 113
211> 728
<212» PRT
«213> artificial sequence
<220>

<223> Human IgG heavy signal peptide-vH-CHl-Hinge Region-CHZ-CH3-custom
Furin cleavage site-"GSG' Linker and PZ2A Peptide-human Kappa
Tight chain signal peptide-vi-CL (kappa)

<400> 113

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val aAla ala aAla Thr Gly
1 5 10 15

Thr His Ala Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Lys
25 30
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Pro

s5er

Asp

Thr

sSer

Leu

145

Cys

ser

Ser

Sar

AsSn

225

phe

val

Gly

$er

50

Trp

Thr

Ley

Tyr

val

130

Ala

ey

Gly

Ser

ey

210

Thr

His

Pro

Thr

Gly ser
35

Tyr Ala

val ala

val Thr

Ty Leu

100

Cys ala
115

Thr val

Pro Cy

7]

val Lys

Ala Leu
180

Gly Leu 7

Gly Thr

Lys val

Ala Glin

Pro Lys

Cys val
275

Leu

Met

Glu

Gly

85

Glu

ser

ser

Ser

Ala
245

Pro

val

LyS

sey

Ile

70

Arg

Mat

Thr

Lys

Pro

LyS

val

206108_0033_30w0_60619%4_seglisting

ey
Trp
55

ser

Fhe

Ser

phe

Gly

Lau

Asp

ASp

Ser
40

val

ser

Thr :

Ser

; Ty

120

Ser

Pro

val

Ser

200

The

val

Phe

Thr

val
280

Cys ala ala

Arg

Gly

Ley
105

Tyr S

The

Glu

His

185

ser

Cys

Ser

Lay
265

sey

Gin

2 Ser

86

Arg

Lys

Glu

Pro

170

Thr

val

Asn

Pro

N
1 ed
[ g

Met

Ser

Ser

His

Gly

Ser

155

va'l

Phe

val

vall

Asn
235

ITe §

ser

Pro

60

Tyr

ASp

Glu

Trp

Pro

148

Thr

Thr

Pro

Thr

. Pro

Gin Glu Asp
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Gly Phe Thr

45

Glu

Thr

Asn

Ala

val

ala

Val

2045

His

val

ser

Arg

pro
283

Lys

Tyr

Ala

Thr
110

; Gin

val

Ala

ser

ya?

Pro

LYS

Pro

val

Thr

270

Glu

Arg

Tyr

Gly

Phe

ser

Prao S

His

Phe

255

Pro

val

Phe

Lau

Pro
80

5 AShH

Met

Thr

Pro

Glin

ser

aAla

240

Lau

Glu

Glin



rphe

Pro

385

Thr

val

Ala

ser

Glu

His

val

val

Ala

AsSn

290

Arg

val

ser

LyS

Glu

Phe

Gly

5 APg

Gly

Phe

Met

Ser

Trp

Glu

Lay

ASn

Gly

Glu

Tyr

ASN

Phe

AsSn
435

* Thr

Arg

ASD

Ila

Thr

515

Ile

Tyr

Glu

His

Met

Pro

ey

426

val

Glin

ser

val

Ser

506

Glin

s5er

val

Pro

Thr

Ser

Tyr S

Phe

Lys

Gly

Glu

485

Leu

Cys

AsD

rhe
310

n ASp

Lay

Arg

LYS

ASD
390

Lys

Ser

Ley

2 Pro

Arg

206108_0033_30w0_60619%4_seglisting

Gly val Glu val His

285

ASNH

Trp

Fro

Glu

Thr T

Arg

AsSn

Leu

Leu

Ser

ser

Leu

ser

Pro

360

Glin

' Als

Leu

ser
440

i Ser

» Ala

Pro

Trp

ser

520

Ser

Thr

val

val

Pro

Thr

425

val

Ley

Thr

Gy

Ile

505

Ley

Gin

Tyr Arg

315

LYS

Ile Glu

val Tyr

ser beu

Glu Trp

Pro val

410

val Asp

Met His

ser Leu

Asn Phe &

475

pPro Met
480

Sar Gly

Pro val &

ser Leu

Asn Ala Lys Thr

300

val

Glu

LYS

Thr

Thr

380

Glu

Ley

LyS

Glu

Gly
460

val

Ala

val
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val

Tyr

ser

ASD

Ley

Leu

ser

Lys

Ile
350

i Pro

s Leu

ASn

ser

Arg

430

Leu

ArG

e

Glin

Gly

510

Gly

Ser

val

wi
QI
i

Pro

val

Trp

His

LyS

Thr

4985

ASD

AsD

AsSn

Lys

Lau
320

- LyS

ser

Lys

Gin
400

AsSn

Arg

Gin

480

Gin

Val

Glin

Gly
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530 535 540

Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gln Ser Pro Lys
4 5 555 560

i
i

Leu teu Ile Tyr Lys val Ser Asn Arg Phe Ser Gly val Pro Asp Arg
565 570 575

phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile Ser Arg
580 585 590

val Glu Ala Glu asp Lau Gly val Tyr Phe Cys Pha Glin Ser Thr His
595 600 605

val pro pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Thr
610 615 Q2{

val Ala Ala Pro Ser val pPhe Ile Phe Pro Pro Ser Asp Glu GIn Leu
625 630 635 640

Lys Ser Gly Thr Ala ser val val Cys Leu Leu Asn Asn Phe Tyr Pro

645 650 @55
Arg Glu ala Lys val GIn Trp Lys val asp Asn Ala Leu Glin Ser Gly
660 665 70
asn Ser Gln Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
675 680 685

Ser Leu Ser Ser Thr Leu Thr bLeu Ser Lys Ala Asp Tyr Glu Lys His
690 £95 700

Wi n

val Tyr Ala Cys Glu val Thr His GIn G
7

y Leu Ser Ser Pro val
710 5

720

~i
[l

Thr Lys Ser Phe Asn Arg Gly Glu Qys
725

<210> 114
<21il> 732
<212> PRT
<213> Artificial sequence

<220>

<223> Human anti-Zika (8A9F9)-IgGl: Human IgG heavy signal
peptide-VH-CHI-Hinge Region-CHZ2-CH3-custom Furin cCleavage
site-"GSGT Linker and PZA Peptide-human kappa Tight chain signal
peptide-vi-CL (kappa)

<400> 114
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Met

Thr

Pro

ser

Asp

Thy

Tyr

ser

Lau
145

e
<
7]

Sar

s5er

Asn
225

His

ASD

His

Gly G

ser

50

Trp

The

Leu

Tyr

val

130

Ala

Leu

Gly

Ser

Ley

210

Thr

Thr

Trp

Ala

33

Tyr

val

val

Tyr

Cys

115

Thr

Pro

val

ala

Gly

195

Gly

LYS

Cys

Thr
Glu
20

Seyp
Ala
Ala
Thr
L.eu
100
Ala
val
Seyp
LyS
Leu
180
Leau
Thr

val

Pro

Tro

val

ey

Met S

Glu
Gly
85

Glu

Ser

Ser

Arg

Glin

LyS

Il
70

Arg
Met

ASD

Ser

Ser Ly:

ASD
165

Thr

ASD

Pro
245

sey

Thr

LyS

Cys

206108_0033_30w0_60619%4_seglisting

Ile Leu Phe Leu val

Leu

Leu

irp

22

Ser

phe

sSer

Gly T

Ala
135

ser

Fhe

Leu
Tyr
Lys

Pro

val

ser

40

val

Ser

The

Ser

Thr &

Pro

; val

Ser

200

Ile

vall

Ala

Glu
25

Cys
Arg
Gly

Ile

Lay
185

Tyr

Thr

His
185

Ser

Pro

16

Ser

Ala

Glin

Gly

ser

g0

Arg

Ser

- Gly

Pro
170

Thr

val

Pro

Gly

Ala S

Ser
Ser
75

Arg

ser

His

5 Gy

Gly
1

val
FPhe
val

val

LYS S

235

Ala Ala aAla Thr

Gly

Pro
60

Tyr

ASD

Trp

Pro

140

The

Thr

Pro

Thi

ASN
220

Glu Leu Leu

256
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Gly

Gly

45

Glu

Thr

Asn

ASD

Gly

125

Ser

ala

Val

Ala

val

235

Cys

Gly

Ley

30

FPhe

LyS

Tyr

Ala

Thr

110

Glin

vall

Ala

Ser

va'l

180

Pro

LyS

Asp

Gly

15

val

Thr

Arg

Tyr

Gly

LysS

rhe

Leu

Prro
80

yS Asn

Gly

Phe

Ley

Trp

Ley

Ser

Pro

LYS

Pro
255

Met

Thr

Pro

Gly

Asn

Gin

Ser

The
240

ser



val

Thr

Glu

Ile

Pro

Leu

385

ASn

Ser

Arg

Leu

Arg

465

Leu

Gin

Phe

Pro

val
290

/s Thr

val

s Lys

Ser
Pro
370

val

Gly

ASp G

Trp

His

450

Gly

LYS

Thr

Lay

Glu

LYS

LyS

Ley

LyS

LYS

355

LYS

Glin

Gin
435

ASN

Arg

Glin

Fhe

260

val

phe

Pro

Thr

val

340

Ala

Arg

&
o
A

Pro

ser

420

Gin

His

val

Fro

Thr C

ASH

Arg

Lys

ASp G

; Phe

Glu

405

Phe

Gly

Tyr

Arg

Gly

Phe

Pro

Trp

Glu

310

Asn

Gly

Tyr

390

Phe

Asn

Thi

AFg 5

ASp

Il
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Lys Pro Lys Asp Thr Leu Mel Ile

val

Tyr

295

Glu

His

LYS

Glin

Leu T

375

Pro

ASn

Lau

val

val

Ser

val
280

vall

Glin

Ala

Pro

360

ser

Tyr

Ty

phe S

446

Lys

Gly

Leu

205

val

ASpD

Ley

345

Arg

LYS

Ser
425

Ser

Leu

Asp val

Gly val

© ASH Ser

315

Trp Leu
3
Pro Ala

Glu Pro

Ile Ala
395

Thr Thr
410

Lys Leu
Cys ser
Leu ser

Gly Ala
475

AsSn Pro
490

Leu Trp

ser

Glu

300

The

ASN

Pro

Gin

val

380

val

Pro

Thr

val

Leu

460

Thr

Gly

Ile
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His
285

val

Tyr

Ile
val
365
ser
Glu
Pro
Val
Met
445
ser

Asn

Pro

270

Glu

His

Arg

LYS

Glu

350

Tyr

Leu

Trp

val

ASD

430

Pro

Phe

Met

Gly

Ser

val

Glu

335

LyS

Thr

Thr

Glu

Leu

415

LyS

S Gy

val
495

Ala

Arg

Pro

Ala

val

320

Tyr

Thr

Lau

Ser
400

ASD

ser

LysS

Lau

480

Leu

Tyr



Gly Asp

Gly Asp
530

ser Asn
545

Ser Pro

Pro ASp

Ile Ser

Ser Thr

610

LYyS Arg
62

i

Glu Gin

Phe Tyr

Gin Ser G

Ser Thr
6590

Glu Lys
705

ser Pro

val

515

Gin

Gly

Lys

Arg

Thr

Ley

Pro

val

115
728
PRT

500

val

Ala

Asn

Leu

Phe

580

val

val

val

Lys

Arg

ASNH

ser

Lys

The

Met

Se

The

i

Ley

56

ser

5

Glu

Pro

Ala

Ser

b4

5

Glu

ser

Leu

val

Thi

Ile

Tyr

550

Il

Pro

Ala

630

Gly

Ala

Gin

Tyr
710

206108_0033_30w0_60619%4_seqglisting

Glin
ser
535
Ley

Tyr

Ser

 Glu

Thr

615

Pro

Thr

Lys

Glu

© Ser

695

Ala

phe

Artificial Sequence

Ile

520

Cys

His

Lys

ASp

600

Phe

ser

Ala

val

Ser

6580

Thr

535

Pro Leu Ser

Arg

Trp

val

/ Ser

585

Lay

Gy

val

Lay

Glu

Arg

Ser Ser

Tyr Leu

555

Ser Asn
576

Gly Thr

Gly val

Gly Gly

Phe Ile

635

- val val

650

Trp Lys

Thr Glu

Thr Leu

val Thr

~i
[l g

715

Glu

Leu

Gin S

540

Gin

Arg

ASD

Tyr

Thi

620

Phe

Cys L

val ¢

Gin

Cys
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Lys

Phe

Phe

rhe

605

Lys

Pro

Glin

510

val

Leu

Pro

Ser

Thr

590

Cys

Ley

Pro

Lau

ASn

670

Ser

Ala

Gly

Ser

val

Gly

W
RN e |
[Pk

Ley

Phe

Glu

Asn

655

Ala

LyS

ASp

Lay

Lau

His

Gin

566

val

Lys

Gin

Leu

ASD

Tyr

Ser
720
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<220>

«<223> Human anti-zZika (8010F4)-TgG4: Human IgG heavy signal
peptide-VH-CHLI-Hinge Region-CHZ-CH3-custom Furin Cleavage
site-"GSG' Linker and PZ2a Peptide-human kappa tight chain signal
peptide-vi-CL (kappa)

<400> 115
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val aAla ala aAla Thr Gly
1 5 10 15

Thr His Ala Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Lys
20 25 30

Pro Gly Gly Ser bLeu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Ser Tyr Ala Met Sar Trp val Arg Gln Ser Pro Glu Lys Arg Leu
50 55 60

Glu Trp val ala Glu Ile sSer Ser Gly Gly Ser Tyr Ile Tyr Tyr Pro
65 70 75 a0

Asp Thr val Thr Gly Arg Phe Thr Ile Sar Arg Asp Asn Ala Lys Asn
85 90 95

Thr Leu Tyr Leu Glu Met Ser Ser teu Arg Ser Glu Asp Thr Ala Met
100 105 110

Tyr Tyr Cys Ala Ser Asp Gly Tyr Tyr Ser His Trp Gly Gin Gly Thr
115 126 125

Ser val Thr val Ser Ser ala Ser Thr Lys Gly Pro Ser val phe Pro
130 135 1440

Ltaeu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr ala Ala teu Gly
145 150 155 160

Cys Leu vVal Lvys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
165 170 175

Ser Gly ala Leu Thr Ser Gly val Thr rPhe Pro ala val Leu Gln

His
180 185 180

Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
195 200 205

Ser teu Gly Thr Lys Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser
210 215 22
page 147



Ast

225

phe

val

Fhe

Pro

305

Thr

val

Ala

Gin

s5er

Glu

His

Lys

The

His

Pro

Thr

AsSn

290

Arg

val

ser

Glu

370

Phe

Glu

Phe

Gly

Tyr

450

Arg

LYS

Ala

Pro

Cys

275

Trp

Glu

Lay

ASN

Tyr

Asn

Phe

Arg

val

Glin

Tyr

Glu

Met

Pro

ASn

Lau

428

val

© Glin

s5er

ASD

Ala
245

s Pro

val

val

Glin

Gin

325

Pro

Thr

ser

Tyr

405

Tyr

Phe

Gly

LYS

val

ASD

Phe

310

ASpD

Ley

Arg

206108_0033_30w0_60619%4_seglisting

Arg

Glu

Trp

Pro

Glu

LYS Asn

ASD

390

LYS

sey

ser

Ser

The

val

Phe

Thr

val

280

val

Ser

Ley

ser

Pro

360

Gin

= Ala

The

Ley

ser

440

ser

Ala

Ser Pro Asn

Thr

ASN

Ser

345

Gin

val

val

Pro

Thr

425

val

Ley

Thi

N
1 ed
[ g

Met

- Gln

val

Tyr

S8
[FRp}
<L

val

ser

Glu

Pro

410

val

Mat

Ser

235

Gly

ITe §

Glu

His

2 Glu

Tyr

Ley

T rp

vall

ASD

His

Leu

Met val Pro His

Pro

ASp

ASN

300

val

Glu

LyS

Thr

Thr

380

Glu

Lay

LYS

Gly
460

Asn Phe Ser
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ser

Arg

Pro

285

Ala

val

Tyr

Thr

Leu

365

C¥YsS

Ser

ASDE

ser

Ala

445

Lys

Lau

val

Thr

270

Glu

LYS

Ser

Lys

Ile

350

Pro

Leu

Asn

Ser

Arg

Leu

Arg

Leu

Phe

255

Pro

val

Thr

val

Pro

val

Trp

His

LYS

ala

240

Lau

Glu

Glin

Lys

Leu
320

Lys
Gin
400

Gly

Gin



val

val

Ala

Phe

val

val

Ala

625

Ser

Glu

s5er

Leu

val
705

Gly

Phe

Met

ser
530

1 Thr

Leu

Ser

Glu

e

610

Ala

Ala

Gin

ser

690

Tyr

ASD

Ila

Thr

515

Ile

Tyr

Ile

Gly

Ala

595

Pro

Pro

Thr

LYS

Glu
675

val

Ser

50

s5er

Phe

Tyr

Ser

580

Glu

Thy

s5er

Ala

val

660

Ser

The

Cys

Glu

485

Leu

Ser

Cys

His

Lys

565

Gly

ASP

Phe

val

ser

645

Gin

val

ey

Glu

470

Glu

Ley

Pro

Arg

sey

Ley

Gly

Phe

030

val

Trp

Thi

Thr

val
710
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AsSn

Leu

Leu

Ser

2235

sSer

Gly

Gly

)
v’u’x‘<

Ile

val

Lys

Glu

Leu

695

Thr

Pro

Trp

ser

520

Ser

Leu

Asnh

Thr

Ley

600

Gly

FPhe

val
Gin
080

ser

His

Gy
Ile
505

Lay

Gin

Arg

ASp

585

Tyr

Thr

Pro

Ley

475

pPro Met
480

Sar Gly

Pro val S

ser Leu

LysS Pro
555

rhe ser
570

Phe Thr

Phe Cys

Lys Leu

Pro Ser

635

Leu Asn
650

asn Ala

Ser Lys

s Ala Asp

Gly

val

Ala

val
540

Gly

Leu

ser

Glu

628

ASD

Ley

ASD

Tyr
700
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Leu Gln
Tyr Gly
5

Leu Gly
525

His Ser
Gin Ser
val Pro

Lys Ile
590

Gin Ser
605

Ile Lvs
Glu Gin
Phe Tyr
Glin Ser

670

ser Thr
G685

Glu Lys

ser Pro

Thr
495

ASD

AsSn

Pro

AsSp

575

Ser

Thr

Thr

Leu

Tyr

His

val

480

Gin

Val

Gly

Lys

560

Arg

ATy

His

val

Asn

Thr
720
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Lvs Ser Phe aAsn Arg Gly Glu Cys
725

<210> 1185
<21l> 732
<212> PRT
<213> Artificial sequence

<220>

<223> Human anti-zika (8010F4)-IgGl: Human IgG heavy signal
peptide-VH-CHL-Hinge Region-CHZ2-CH3-custom Furin cleavage
site-"GSGT Linker and PZA Peptide-human kappa Tight chain signal
peptide-vi-CL (kappa)

<400> 116

Met Asp Trp Thr Trp arg Ilte Leu Phe Leu val ala ala ala Thr Gly
i 5 10 15

Thr His ala Glu val GIn Leu val Glu ser Gly Gly Gly Leu val Lys
20 25 30

Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala ala Ser Gly Phe Thr Phe
35 40 45

Ser Ser Tyr Ala Met Ser Trp val Arg Gln Ser Pro Glu Lys Arg Lau
50 55 60

Glu Trp val Ala Glu Ile Ser Ser Gly Gly Ser Tyr Ile Tyr Tyr Pro
G5 70 75 80

asp Thr val Thr Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 9G 95

Thr Leu Tyr Leu Glu Met Ser Ser Leu Arg Ser Glu asp Thr ala Met
100 105 110

Tvr Tyr Cys ala Ser Asp Gly Tyr Tyr Ser His Trp G

Ty GIn Gly Thr
115 120 i2

e

Ser val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
130 135 140

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala aAla teu Gly
145 158 155 is

Cys beu val tys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn

165 i70 175

Ser Giy Ala teu Thr Ser Gly val His Thr Phe Pro ala val Leu Glin
180 185 190
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sSer

val

The

Glu

Lys T

305

ser

Lys

Ile

Pro

Leu

385

ASNH

ser

ATy

Ser ¢

Ley
210

Thr

s Thr

Phe

Pro

val

290

val

Cys

Ser

Gly

ASD

Trp

LYS

Cys

Ley

Glu

275

LYS

LYS

Lay

Lys

LYS

Gin

Glin

Leu

Thr

val

Pro

Phe

260

val

Fhe

Fro

The

val
340

5 Ala

Arg

Gly

Fro

sSer

426

Glin

Tyr

ASD
Pro
245

Pro

Thr

Arg

val
325

Ser

FPhe

Gly

Thr

Pro

Cys

Trp

Glu

310

Ley

s Gy

Glu

Tyr

U ASH

: phe

ASN

206108_0033_30w0_60619%4_seglisting

*Leu

Ty r

5 Lys

Fro

His

Lys

Glin

ey

375

Pro

ASNH

Leu

val

Ser

200

Ile

vall

Ala

Pro

va'l

280

val

Glin

Gin

Ala

Pro

360

The

Ser

Tyr

Tyr

FPhe

Ser val val Thr

Pro

ASD

Tyr

Ley
345

Arg

LyS

Pro

Glu
250

ASp T

ASp

Gly

Glu

Asn

Thr
410

- LyS

val

LYS S

Leu

vall

val

Ser

315

e

Ala

Pro

Gin

Ala

395

Thr

Leu

ASN
220

Lay

Glu

300

Thr

Asn

Pro

Gin

val

380

val

Pro

The

Cys Ser val
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val Pro Ser

235

His

Cys

Gly

Mat

Tyr

Gly

Ile

Val

365

Glu

Pro

val

Met

Ile
270

Glu

Glu

350

Ty

e

Trp

val

ASD

430

His

Pro

LYS

Pro

255

ser

ASD

ASTE 4

val

Thr

Thr

Glu

Ley

LYS

Glu

ser

Ser

The

244

Ser

Arg

Pro

Val

320

Thr

Leu

Cys

Ser

400

ASp

Ser
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435 440 445

Ley His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
450 455 460

Arg Gly Arg Arg Arg Ser Gly Ser Gly aAla Thr Asn Phe Ser Lau
465 470 475 480

—
<
7]

Leu Lys Gin ala Gly Asp val Glu Glu Asn Pro Gly Pro Met val Leu
485 490 495

Gin Thr Glin val Phe Tle Ser Leu Leu Leu Trp Tle Ser Gly Ala Tyr
500 505 510

Gly asp val val Met Thr GlIn Ser Pro Leu Ser Leu Pro val Ser Leu
515 520 525

Gly Asp Gin ala Ser Ile Ser Cys Arg Ser Ser Glin Ser Leu val His
534 535 540

Ser Ast1 Gly Asn Thr Tyr Phe His Trp Tyr Leu Gin Lys Pro Gly Glin
545 550 555 560

Ser Pro Lys Leu beu Ile Tyr Lys val Ser Asn Arg Phe Ser Gly val
565 570 575

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
580 585 590

Leu Gly bLeu Tyr Phe Cys Ser Glin

Ite ser Arg val Giu Ala Glu As
6 605

(]
[svan]

Ser Thr His val Pro Pro Thr phe Gly Gly Gly Thr Lys teu Glu Ile

6510 615 620

7]

Lys Arg Thr val ala Ala Pro Ser val phe Ile Phe Pro Pro Ser Asp
625 630 635 640

Glu Gin Leu Lvs Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn
645 650 855

Phe Tyr Pro Arg Glu Ala Lys val G6in Trp Lys val Asp Asn Ala Leu

Glin ser Ser Gin Glu Ser val Thr Glu GIn Asp Ser Lys Asp

680 635

T
>
1]
o

page 152
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Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
690 6595 700

Glu Lys His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser
5 710

705 715 720
Ser Pro val Thr Lys Ser Phe Asn Arg Gly Ghu Cys
725 730

<210> 117

<211> 740

<212> PRT

<213> aArtificial Seguence

<220

«223> Human anti-Zika (1D4G7I-IgG4: Human YgG heavy signal
peptide-vH-CHI-Hinge Region-CH2-CH3-custom Furin cleavage
stite-"GSG' Linker and pZa Peptide-human kappa Tight chain signal
peptide-vi-CL {kappa)

<400> 117

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val ala Ala Ala Thr Gly
1 5 1o 15

Thr His ala Gin ITe GIn Leu val Gin Ser Gly Pro Glu Leu Lys Ly
20 25 30

7]

pro Gly Glu Thr val Lys Ile Ser Cys Lys ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asn Tyr Gly Met Asn Trp val Lys GIn Ala Pro Gly Lys Gly Leu
50 55 &0

7]

Trp Met Gly Trp Xle asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala
70 75 8¢

o
L1

Asp Asp Phe Lys Gly Arg Phe ala phe Ser bLeu Glu Thr Ser aAla Ser
85 S0 95

Thr ala Tyr Leu Gin Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr
100 105 118

Tyr Phe Cys ala Arg Glu Ile Ser Lys Ile Tyr Tyr Tyr Gly Ser Ser
115 120 125

Tyr Glu Asn Gly Met Asp Tyr Trp Gly GIn Gly Thr Ser val Thr val
130 135 140

e

Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro
145 150 155
page 153
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sSer

ASp

Thr

Tyr

NI
NI
Wi

Asp

Ala

Pro

val

val

305

Glin

Gly

Pro

Thr

385

Ser

Arg S

Tyr

ser

ser

210

Thr

LYS

Pro

Lys

val

290

Phe

ASD

Ley

Phe

Tyr

Arg

Glu

P

~d
(S

Gly

AsSn S

Trp

Pro

355

Glu

ASn

Ile

Thr

Pro
180

y val

sSer

Thr

val

Fhe

260

Thr

val

val

Leu

340

Ser

Fro

Glin

Ala

ser
165

Ser

Cys

ser

245

Ley

Leu

Ser

Glu

Ser

val

val

Pro

s Thr

val
ASN
230

Pro

Gly

Met I

Gin

val

310

Tyr

Gly

Ile

val

ser

390

Glu

206108_0033_30w0_60619%4_seglisting

sSer

val T

phe

val

215

val

Asn

Gly

Glu

295

His

Arg

LYS

Glu

-_i-)'f -

Leu

Trp

Thr

Pro

200

Thr

ASP

Met

Pro

ser
280

val

Glu

LyS

360

Thr

Glu

ala

val

185

Ala

val

His

val

Ser

265

Arg

Pro

Ala

val

Tyr

345

Thr

Cys

sey

aAla Leu

170

Sar Trp

val Leu

Pro Ser

Lys Pro

235

Pro His

val Phe

Thr Pro

Glu val

Lys Thr

315

ser val
330

Lys Cys

Ile Ser

Pro Pro

Leu val

395

Asn Gy

Gly Cys Leu

ASn

Gin g

Ala

Leu

Glu

Gin

300

LYS

LYS

LYS

Ser

380

LYS

Gin
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ser

His

rhe

val T

285

rphe

Pro

Thr

val

Ala

365

Gin

Gly

Pro

Gly
130
ser

Lau

Thr

Arg

val

Ser

350

Lys

Glu

FPhe

Glu

val
175

Ala

Gly

LyS

s Ala

255

Pro

Trp

Glu

Ley

335

Asn

Gy

Glu

Tyr

AsSn

Lys

Lau

Ley

Thr

val

240

Gin

LysS

Val

Glu

320

Lys

Gin

Mat

Pro

400

AsSn



Tyr

Tyr

phe

Glu

Leu

Cys
545
Trp
Ala
Seyp

Ala

Gly

I3
e
i

val

LYS

ser

ser

450

Ser

Ser G

Glu

Ley

Pro

530

Arg

FPhe

Ser

Arg

Ala

610

Gly

Phe :

Thr

A ry

Cys

Leu

Asn
Lay
515

Ala

Glin

ASn

Thr

595

Thr

Gly

Thr

428

Lau

Sar

s5er

Ala

Pro

500

Trp

Ser

. Ser

Glin

Leu

580G

Asp

Tyr

The

> Phe

405

Pro

Thr

val

Ley

Thr

485

Gly

Leu

Glu

LYS

565

Glu

Phe

Tyr

LYS

Pro
645

Pro

val

Met

Ser

470

ASN

Pro

sey

Ala

Ser

550

Pro

Thr

Cys

Leu

630

Pro

206108_0033_30w0_60619%4_seglisting
410

val Leu

440

His Glu

Leu Gly

Phe Ser

Met val

Gly Ala

520

val ser

val asp

Gly Gin

Gly val

teuy Thr I

600

Gin Gin
615

Glu Ile

ser Asp

ASD

425

Ser

Ala

LYS

Ley

Lay

535

Tyr

Pro

ASN

LYS

Ser Asp

Arg Trp

Ley His

Arg Gy

475

Leu Lvs
480

Gl

Gl

Py

n Thr

¥y Ash

- phe Gly

C Lys

570

o Al

AS

a Arg

p Pro

n Glu

Arg Thr

635

Leu

Gly sSer Phe

Gin

Asn

460

Arg

Gin

Lay

Phe

val

LYS
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Glu
445

His

LysS

Ala G

val

val
525

Ala T

ser

Lau

Ser

Glu

Prro

ala

ser

430

Gly

Tyr

Arg

pPhe I

510

Ley

FPhe

Ile

Tyr

Ala

Gly

415

Phs

ASN

Thr

Arg

Thr

Ile

Met

Tyr

/. Ser

ASp

Thr

Pro

Thr
655

Lau

Val

ser
480

y val

2 Ser

Ser

His

566

Leu

Gly

ASp

Phe

Ser

640

Ala
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Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val
660 665 670

Gin Trp Lys val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser
675 680 685

val Thr Glu GlIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr
690 695 700

Leu Thr Leu Ser Lys Ala asp Tyr Glu Lys His Lys val Tyr Ala Cys

Glu val Thr His Gin Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn
725 730 735

Arg Gly Glu Cys

740
«<210> 118
«<211> 743
<212> PRT

<213> Artificial sequence

<220>

<223> Human anti-zika (1D4G7)-IgGl: Human IgG heavy signal
peptide-vH-CHL-Hinge Region-CHZ2-CH3-custom Furin cleavage
site-"GSG’ Linker and P2A Peptide-human kappa Tight chain signal
peptide-vi-CL (kappa)

<400> 118
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val ala ala ala Thr Gly
i 5 10 15

Thr His Ala GIn Ile GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys
20 25 30

Pro Gly Glu Thr val Lys Ile Ser Cys Lys ala Ser Gly Tyr Thr phe
35 40 45

Thr asn Tyr Gly Met Asn Trp val Lys Gin Ala Pro Gly Lys Gly Leu
50 55 60

Lys Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr ala
65 70 75 80

Asp Asp Phe Lys Gly Arg Phe Ala Phe Ser bLeu Glu Thr Ser aAla Ser
85 90 a5

Thr Ala Tyr Leu Gin Ile Asn Asn Leu Lys Asn Giu Asp Thr ala Thr
100 105 110
Page 156



Tyr

Tyr

ser

145

ser

Tyr

Gln T

225

L

Asp

Pro

Fro

The

AsSn

385

Arg

val

Ser

Phe

Glu

130

ser

LYS

Ty

Ser

Ser
210

Pro

oys

250

Trip

Glu

Leu

cys

ASN

Ala

rhe

Tyr

LYS

Pro

Lys

val

Tyr

Glu

His

Lys

Ala

Sar

* Thy

Pro

180G

val

Ser

Ile

val

Ala

260

Pro

val

val

Gin T

Glin
340

Ala

Arg

Met

The

Ser

165

Glu

His

Ser

Glu

245

Pro

Lys

val

Ley

ASD

LyS

Gly

Pro

Thr

val

ASn

230

Pro

Glu

T ASn S

Trp

Pro

206108_0033_30w0_60619%4_seglisting

Ile
Tyr

5
Gly
Gly
val
phe
val
215
val
Lys
Leau
Thr
val
295

val

Leu

Ala

Ser
120

Trp

Pro S

Thr

Thr

Pro

200

Thr

ASN

ser

Leu

Leu

280

Ser

Glu

Asn

Pro

Lys Ile Tvr Tyvr Tyr Gly

Gly

val

185

ala

val

His

Cys

His

val

Gin Gly

val phe
155

Ala Leu

170

ser Trp

val Leu

Pro Ser

LYS Pro

235

ASp LYS

Gly Pro

Ile Ser

Glu Asp

His Asn

315

Arg val
330

Lys Glu

Glu Lys

Thr

140

Pro

Gly

ASN

Gin

ser

228

ser

Thr

Ser

Arg

Pro

300

Ala

val

Tyr

Thr
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125

ser

Leu

Cys

Ser

Asn T

His

val

Thr

285

Glu

Lys

ser

Lys

Ile

val

Ala

Lau

Ley

Thr

FPhe

270

Pro

va'l

Thr

val

Cys

350

Ser

Ser

Thr

Pro

Gly
Gy
LysS
Cys
255

Leu

LYS

ser

Val

Ser

160

Lys

Leu

Leu

Thr

Val

244

Pro

rhe

val

s Phe

Pro

320

Thr

val

Ala



Lys

ASp

385

phe

Glu

Fhe

Gly

Gly

Fhe

Lau

Ife

Gly

Gly

Glu

Phe

AsSn

Thr

Arg

ASD

Ile

Thr G

530

 Met

Tyr

ser

355

Gin

Lay

Pro

ASn

Ley

435

val

Gin

sSer

val

sey
515

His

Lay

w0

LD wnrd
[ b

Pro

Thr

Sar

Tyr

420

Tyr

Fhe

Lys

Glu
500

Leu

Cys

Trp

Arg

LyS

ASD

4065

LYS

ser

ser

Ser

Ser G

485

Glu

Ley

Pro

Arg

FPhe
565

Ser

Arg

Glu

ASn

390

Ile

Thr

LYS

Cys

Leu

470

Asn

Lay

Ala

Ala

Glin

Asn

Thr

206108_0033_3@w0,606194_ggq1isting

Ala

Thr

Lau

Ala

Fro

Trp

W13

£

sSer

Glin

Leu

Asp

360

Glin

val

vall

Pro

Thr

440

val

Ley

Thr

Gly

Ile

520

Leu

Glu S

Lys

Glu

FPhe
600

val Tyr Thr

Glu

Pro

425

val

Met

Ser

ASN

Pro

505

sey

Ala

Pro Gl

Lau

ASD

His

Pro

Phe

490

Met

Gly

val

val

*Leu

Thr C

395

Glu S

Ley

LyS

Glu

val

Ala

ser

ASD

555

Gin

v val

Thr I

Ley
380

Ala
460

; LYS

~ Ley

Lay

Tyr

Ley

540

Pro

Pro
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365

Prro

Leu

Asn

Arg

445

Leu

Arg

Leu

Gin

* Phe

Prro

ala

2 ASD

605

Pro

val

Gly

&
L3

Trp G

His

Gly

LyS

Thr
510

Gly

Lys

Arg

590

Pro

Ser

LYS
Gin
415

Gly

Asn

Arg

Ile

Arg

Asn

Lay

575

Phe

val

ser

Gin

His

val

val

Ser
560

Lau

Glu
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Ala Asp asp ala ala Thr Tyvr Tyr Cys Gin Gln Asn Asn Glu Tyr Pro
610 615 620

Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ite Lys Arg Thr val ala
625 630 635 640

Ala Pro Ser val phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser
6545 650 655

Gly Thr aAla ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
660 665 670

Ala Lys val Gln Trp Lys val Asp Asn Ala Leu Gin Ser Gly Asn Ser
68 :

675

GIn Glu Ser val Thr Glu GlIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu
690 6595 700

Ser Ser Thr Leu Thr iLeu Ser Lys Ala aAsp Tyr Glu Lys His Lys val
705 710 715 720

Tyr Ata Cys Glu val Thr His Gin Gly Leu Ser Ser Pro val Thr Lys
725 730 735

ser phe Asn Arg Gly Glu Cys

<210> 119
<211»> 732
<212»> PRT
<213> Artificial Sequsnce

«223> Human anti-Zika (BABF9}-IgGl: Human YgG heavy signal
peptide-VH-CHL-Hinge Region-CH2 (with Lala variant at 4th and 5th
residue)-CHI-custom Furin cleavage site-'GSG Linker and p2A
peptide-human kappa Tight chain signal peptide-vi-CL (kappa)

<400> 119
Met Asp Trp Thr Trp Arg Ite Leu Phe Leu val ala Ala Ala Thr Gly
1 5 ] 15

Thr His ala Glu val GIn Leu val Glu Ser Gly Gly Gly teu val Lys
' 25 30

pro Gly Gly Ser Leu Lys Leu Ser Cys Ala ala Ser Gly rhe Thr Phe
35 40 45

Ser Ser Tyr Ala Met Ser Trp val Arg Glin Ser Pro Glu Lys Arg Leu
50 55 &0
page 159



Glu
65

ASp T

Thr

Tyr

Ser

ey

145

Cys

ser

Ser

N 2
NI

His

val

Thr

Glu

Lys

Trp

ey

Tyr

val T

130

Ala

Ley

Gly

ser

Ley

210

Thr

The

Phe

Pro

val

290

Thr

val

val

Tyr

Pro

val

Ala

Lys

Cys

Lay

N

N nd
a1

LyS

Lys

Ala

Thr

ey

106

Ala

val

ser

Lys

Lau

180

ey

Thr

val

Pro

Fhe
260

u val

rphe

Pro

Glu
Gly
85

Giu
Ser
ser
ser
ASD
165
Thr

Tyr

Gin

Pro
245

Pro

Thr C

Asn

Arg

Met

LYS

Tyr

ser

Ser

Thr

Pro

Trp

Glu

206108_0033_30w0_60619%4_seglisting

sSer

Phe T

ser
Gly
Ala
135
Sar
Phe

Gly

Leu

s Pro

Lys

val

Tyr

295

Glu

Ser

ser

Tyr
120

Ser

The S

Pro

val

ser

200

Ile

val

Ala

Pro L

val
280

val

Gin

Gly Gly Ser Tyr Thr

Ile

Lay

105

Tyr

Thr

Glu

Pro

val

AsD

Tyr

Ser

S0

Arg

Ser

Lys

Gly G

pPro
170

s Thr

val

AsSn

Pro

ASp

Gly

75

ArG

Ser

His

Gly

Phe

va'l

val

ys

ror

Ala

Thr

val

val

ASpD

Glu

Tro
i

Pro

140

Thr

Thi

Pro

Thr

ASN

a7
Ay

Ala

Leu

ser

Glu
303

Asn Ser Thr
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Asn

Ala

val

Ala

val

2085

His

Met

His

val

Tyr

Tyr

Ala

Thr

110

val

Ala

Ser

val

180

Pro

LyS

ASP

y Gly

Ile

270

Glu

His

Arg

Tyr

Phe

Ley

Try
175

Pro

LyS

Prao S

255

Ser

ASD

Asn

val

Pro

al

Met

Thr

Pro

Gly

160

ASn

Gin

ser

Thr
240

Pro

Ala

val



Lys

Ife

Pro

Lau

385

Ast

s5er

val

Cys

ser

Pro

370

val

Gly

Asp

Arg Try

Leu

ATy

465

Lau

Glin

Gly

Gly

Ser
545

His

450

Gly

LyS

The

Asp

Asp

530

AsSn

Lay

LYS

55

(98]

sey

Lys

Gin

Gly

Gin

val
515

Gin

Thr

val
340

s Ala

Arg

Gly

Fro

Ser

428

Glin

Lys

Ala

Ala

Ast

val

325

Ser

LYS

Asp

Phe

Gly

Tye

Arg

Met

Ser

The

Leu

ASn

Gly

Glu

Tyr

ASn

rhe

ASn

Thr

Thi

Ile

Tyr
55{

206108_0033_30w0

His

Lys

Gin

Ast

Leu

val

val

2 Ser

Glin

3

L LN
i

Leu

Glin

Ala

Pro

360

Thr

Ser

Ty

Tyr

Phe

440

LyS

Gly

Giu

Leu

His

ASD

Ley

345

Arg

LYS

ASp I

LYS

Ser
425

sey

Lay

535

Pro

Arg

Trp

Glu

AsSn

Thr
410

LysS

*Leu

Gly
Asn
490

Leu

Lau

Tyr

3
2.

Leu

5 Ala

Pro

Glin

Ala

395

Thr

Leu

Ser

Ser

Ala

475

Pro

Trp .

Ser

Ser

Leu
555

AsSn

Pro

Gin

val

380

val

Pro

Thi

val

Lay

460

Thr

Gly

Leu

Gin
540

Gin
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Gly Lys
Ite Glu
350

val Tyr

365

Ser Leu

Glu Trp

Pro val

val Asp

Met His

445

ser Pro

aAsn Fhe

Pro Met

> Ser Gly

Pro val
525

ser beu

LYS Pro

_606194_seqlisting
15

Glu
335

LyS

Thr

Thir C

LYS

Glu

sey

val

495

ala

Ser

val

320

Tyr

Thr

Ley

ser
400

ASp

Ala

Lys

Leu

480

Leu

Tyr

Lau

His
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Ser Pro Lys Leu Leu Ile Tyvr Lys val Ser Asn Arg Phe Ser Gly val
565 570 575

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
580 585 590

Ile Ser arg val Ghu ala Glu Asp Leu Gly val Tyr Phe Cys Phe Gln
595 600 605

Ser Thr His val Pro Pro Thr phe Gly Gly Gly Thr Lys teu Glu Ile
610 615 620

Lys Arg Thr val ala ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp
625 630 635 640G

Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn
645 650 655

Phe Tyr Pro arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu
&6U 665 670

Gin Ser Gly Asn Ser Glin Glu Ser val Thr Glu Glin Asp Ser Lys Asp
a75 680 685

Ser Thr Tyr Ser bLeu Ser Ser Thr teu Thr bLeu Ser Lys Ala Asp Tyr
690 695 700

Glu Lys His Lys val Tyr ala Cys Glu val Thr His GlIn Gly Leu Ser
705 710 715 720

Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys

725 736
210> 120
<2211> 73%
<212» PRT
«213> artificial sequence
<220>

<223> Human anti-zZika {3F12E9)-IgGl: Human IgG heavy signal
peptide-VH-CHL-Hinge Region-CHZ (with LALA variant at 4th and 5th
residus}-CH3-custom Furin cleavage site-'G5G' Linker and PZ2A
peptide-human kappa tight chain signal peptide-vi-CL (kappa)

<400> 120

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val Ala ala ala Thr Gly
1 5 10 15

Thr His ala Glu val Gin Leu val Glu Ser Gly Gly Asp Leu val Lys
26 25 30
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Pro

Asp

Thr

Tyr

val

Ala

145

Leu

Gly

Ser

ey

Thr

225

Thr

Fhe

Pro

Gly

Arg

50

Trp

ser

Leu

Tyr

Thr

130

Pro

val

Ala

Gly

LYS

Cys

Leu

Glu

Gly

35

Tyr

val

val

Tyr

LYS

Leu

Ley

185

Thr

val

Pro

rhe

val

ser

Ala

Lys

Leu
100

s Ala

Ser

Ser

Asp

Thr

180G

Tyr

Gin

ASp

Fro

Pro

260

Thr

Leu

Met

The

Gly

85

Glin

Arg

Ala

LyS

Tyr

165

Ser

ser

Thr

LyS

ser

Ile

70

Arg

Ala

ser

150

phe

Lys

s Pro

LYS

val

206108_0033_30w0_60619%4_seglisting

Leu

Trp
55

ser

Fhe

= Ser

Pro

val

Ser

Ile

215

val

Ala

Fro

val

Ser
40

Gly

ser

Thr :

Ser

Pha

120

Thr

ser

Glu

His

Ser

200

ys

Glu

Pro

LyS

val

Cys ala ala

Arg

Gly

Ley

105

ala

LYS

Gly

Pro

Thi

185

val

Asn

Pro

Glu

ASD

ASD

Gin

2 Ser

80

Lys

Tyr

Gly

val
170

rhe

val T

val

LysS

Thr

ser

Trp

Pro

y Thr

155

The

Pro

ser
235

Ala G

Leu

Ser Gly Phe Thr

Pro

Tyr

ASp

Glu

Gly

Ser

148

Ala

val

Ala

val

His

220

Cys

Met I

val Ser His
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45

ASD

Thr

Asn

Ala

val

Pro

2045

ASD

Gly

LyS

Tyr

Ala

Thr

110

Gly

Phe

Leu

Trp

Leu

180

Ser

s Pro S

Lys

Pro

2 ser

270

Arg

Tyr

Thr

Pro

ser

Thr

Pro

Phe

Lau

Pro
80

5 AShH

Met

Leu

Lau

Vs

160

ser

ser

Asn

His

240

Val

Thr

Glu



val

Thr

385

val

ys

Ser

Pro

val

385

Gly

Asp

Trp

His

Lys

Thr

Asp

LYS

250

Lys

ey

Lys

LyS

Ser

370

LYS

Glin

Gly

Gin

Asn
450

ATY

Gin

Glin

val

275

Phe Asn

Pro Arg

Thr val

val Ser
340

Ala Lys
355

Arg ASp

Gly Phe

Pro Glu

sSer pPhe

426

Gin Gly
435

His Tyr T

LYS APrg

ala Gly

val phe
500

val Met
515

Trp

ey

325

AsSn

Gly

Glu

Tyr

ASnH

405

Phe

AsSn

Arg

ASD
485

The

Tyr

Glu

310

His

LYS

Gin

Ley

Pro

330

ASn

Lay

val

Gin

val

Ser

Gin

206108_0033_3@w0,606194_ggq1isting

val

285

Glin

Gin

Ala

Fro

Tyr

Tyr

Leu

Thr

280

Asp

Tyr

Leu

ArG

360

Asp

LyS

ser

Ser

440

Ser

Ser

Glu

Leu

Pro
520

Gy

ASN

Trp

Pro

345

Asn

Ile

Thr

Cys

Ley

Gly

ASN

Lay

505

Ley

val Glu

Ser Thr
315

Leu Asn
336

Ala Pro

Pro Gin

Gin val

Ala val
395

Thr Pro
410

teu Thr

ser val

ser Leu

Ala Thr

475

pro Gy
490

Trp Ile §

Thr Leu S

val
300

Tyr

Gly

val 7

80
Glu
Pro
val
Met
Ser
460
Asn

Pro
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285

His

Arg

Lys

Glu

Lad ==
fopid
LS

*Leu

Trp

val

ASp

His

445

Pro

rhe

Met

Gly

val
525

ASn

val

Glu

Lys
350

" Thr

Thr

Glu

Leu

Lys

430

Glu

Ser

val

Ala
510

Thr :

Ala

val

Ley

Cys

Ser

Ala

; LyS

Lay

Lau
495

Tyr

LysS

Ser
320

Pro

Leu

ASn

400

Ser

©ATYG

Leu

Arg

Leu
480
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Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gin Ser Leu Leu AsSp Ser
538 535 540

ASp GIy Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser
4 550 555 560

i
w

Pro Lys Arg Leu Ile Tyr Leu val Ser Lys Leu ASp Ser Gly val Pro
565 570 575

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr asp Phe Thr Leu Lys Ile
580 585 590

Ser Arg val Glu Ata Glu asp beu Gly val Tyr Tyr Cys Trp Gin Gly
595 600 605

Thr His phe Pro His Thr phe Gly Gly Gly Thr Lys Leu Glu ITe Lys
610 615 620

Arg Thr val ala ala Pro Ser val pPhe Ile Phe Pro Pro Ser Asp Glu
625 630 635 640

Gin Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe
645 650 855

Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala teu Gln
660 66" 7

w1
o

4
<

Ser Gly Asn Ser GIn Glu Ser val Thr Glu GlIn Asp Ser Lys Asp Ser
675 680 685

Thr Tyr Ser Leu Ser Sar Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
690 £95 700

Lvs His Lys val Tyr Ala Cys Glu val Thr His G6In Gly Leu Ser Ser
705 710 715 72

e
W

Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cvs
725 730

<210> 121
<21l> 780
<212> PRT
<213> arvificial sSeguence

<220>

<223> Human anti-Zika (IC2A6)-IgG4: Human IgG heavy signal
peptide-VH-CHI-Hinge Region-CHZ2-CH3-custom Furin cleavage
site-"GSG' Linker and pPZA Peptide-human kappa Tight chain signal
peptide-vi-CL (kappa)

page 165



<400>

121

Met Asp Trp
i

Thr

Pro

ser

Asp

Thr

Tyr

ser

Asn
145

&
o
A

s5er

Ala

val

225

Ala

His

Gly

ser

50

Trp

The

Ley

Tyr

val

130

Ala

Thr

; Gin

val

Ala

210

ser

val

Ala
Gly
35

Tyr
val
val
Tyr
Cys
115
Thr
LyS
Ala
Gly
Phe
195
Trp

Leu

Thr
Glu
20

Seyp
Ala
Ala
Thr
Leau
100
Ala

val

AsSn

Met T

Thr
180

Pro

Ast

Glin

Tro

val

ey

Met S

Glu
Gly
&5

Glu
Ser

Ser

Thr

Ley

Ser

Ser

Arg

Ila

70

Aryg

Met

ASD

Ser

Lay

158

Tyr

val

Ala

Ley

206108_0033_30w0_60619%4_seglisting

Ile Leu Phe

Leu

5 Leu

Trp
55
Ser

phe

s5er

Gly T

val
135

Tyr

e
<
7]

The

Pro

val

215

Ala

Gly

val

ser
40

val

Ser G

The

Ser

Leu

Ala

va'l

Cys

200

LyS

Lau

Leu

Glu
25
Cys

Arg

Ile

Lay
185

Tyr

Gly

Glu

ser

sSer §

185

Ser

ASD T

Thr

Tyr

Leu

16

Ser

Ala

Glin

Gly

sSer

GG

ATy

Ser

Arg

Met

Ser

ser

val

Gly G

Ala S

Ser

ser

75

Arg

Ser

His

Pha

Ser
155

Gly 7T

Ala

Ser

Phe

Gly

235

Ley

Ala Ala Ala

Pro
o0

Tyr

Trp
Thr

140

Ser

Thr

Pro

220

val

Ser
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Gly

Gly

45

Glu

Thr

Asn

ASD

Gly

125

Ile

Lau

The
ser
205

Glu

His

Leu

30

FPhe

LyS

Ty

Ala

Thr

110

Glin

ser

Arg

Ser

Pro

Thr

val

The

15

val

Thr

Arg

Tyr

LyS

g5

Ala

Gly

Arg

sey

His
175

5 Gly

Ser

val

rhe

val

Gly

Leu

Pro

80

Asn

Met

Thr

ASDE

Glu
160

Trp

Pro

Thr

Thr

Pro

240

Thr



val

His

val

Ser

305

Arg

Pro

Ala

val

Lau

Cys

s5er

ser

Pro

Lys

Pro

290

val

Thr

Glu

LYS

ser

370

LYS

Ile

Pro

Leu

AsSn

450

ser

Arg

Ser

Pro

275

His

rhe

Pro

val

Thr

355

val

Cys

sey

Pro

val

435

Gly

ASD

Trp

Ser

260

Ser

Ala

Leu

Glu

340

Lys

Lau

Lys

Lys

ser

420

Lys

Gin

&
o
A

Glin

245

Ser

ASnH

His

Phe

Pro

Thr

val

Ala

405

Glin

Gly

Pro

 Ser

Glu
485
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Leu Gly Thr

Thr

His

Pra
310

1 Thr

» Asn

Arg

val

ser

390

LYS

Glu

rhe

Glu

phe

470

Gly

Lys

Ala
2085

Pro

e
<
7]

Trp

Glu

Leu

375

ASn

Gly

Glu

Tyr

AsSn

455

phe

ASn

val

280

Gin

Lys

val

Tyr

LyS

Gin

Met

Pro S

446

ASn

Leu

val

LYS

205

ASD

Ala

Pro

val

val

345

Gin

Gin

Pro

Thr

425

Tyr

Tyr

rhe

250

Thr

LVS

Pro

Lys

val

330

ASp

Phe

ASp

Leu

Arg

Lys

asp I

LysS

Ser
490

Tyr

ArG

Glu

Asp

315

Asp

Gly

Trp
Pro
395

Glu

ASN

Thr

L T
iy
[Fatie]

Cys S

Thi

val

phe

300

Thr

val

val

sey

Ley

380

Ser

Pro

Gin

Thi
460

Ley
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Cys Asn
270

Ser Pro
285

Leu Gly

Leu Met

Ser Gin

Glu val

350

Thr Tyr

365

Asn Gly

Ser Ile

Gin val

val Ser
430

val Glu

445

Pre Pro

Thr val

val Met

255

val

ASN

Gly

Ile

Glu

335

His

Arg

LyS

Tyt
415
Ley

Trp

val

His
495

ASp

Mat

Pro

ser

320

ASD

Asn

val

Glu

Lys

Thr

Thr

Glu

Lau



Ala

Lys

Leu

45

U

Tyr

Lau

Glin

val
625

Lys I

Gin

Ile

Glu

Phe

705

Gin

ser

Leu

Arg

Ley

530

Gin

Gly

Gly

Ser

Ser

610

Pro

Ser

LYS

Tyr

ser

Thr

His

Gly

515

LYS

Thr

ASpD

ASD

Asn

595

Pro

Thi

Thr

675

Lay

Pro

Gly

Tyr

ASn

500

ATy

Glin

Glin

val

Glin

580G

Gly

Lys

Arg

T ArG

His

660

val

Lys

Arg

Asn

sSer
740

His

Lys

Ala

val

val

565

Ala

AsSn

Ley

Phe

val

645

val

Ala

ser

Leu S

Tyr

Arg

Gly

phe

550

Mat

sSer

Thr

Leu

ser

630

Glu

Pro

Ala

Ala
710

roGIn
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Thr GIn Lys Ser Leu Ser Leu Ser Ley

Arg

ASp

535

Ile

Thr

Ile

Tyr

Ile

615

Gly

Ala

Pro

Pro

ser

Ser

520

val

ser

Gin

Ser

Leu

600

Tyr

ser

Glu

Thr

Ser
680

Ala s

val

ser

Thr

535

Gy

Glu

Ley

Thi

W

LYS

Gly &

AsD

rhe

665

val

Gin

val

Glu

Leu

Pro

570

Arg

Trp

val

Leu

650

Gly

rphe

val

Trp

The

730

Thr

Gly

Asn

Leu

555

Ley

ser

Tyr

Ser

Gly

Gly

Ile

val

Leu

Ala Thr

525

Pro Gly

Trp ITle

Ser Leu

Ser Gin

Ley Gln

ASn Arg

620

Thr Asp

val Tyr

Gly Thr

Phe Pro

685

Cys Leu

val Asp

Gin Asp

Ser Lys
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510

ASn

Pro

ser

Pro

Ser

5906

Phe

FPhe

FPhe

LyS
670

Pro S

Leu

ASN

ser

Ala
750

Phs

val

575

Ley

Pro

Ser

Thr

Cys

655

Leu

Asn

Ala

g
i
1A

AsD

= val

Ala

566

val

Gly

Gly

Ley

640

rhe

Glu

ASp

Asn

Lau
720

5 ASp

Tyr



Glu Lys

Ser Pro
770

<210>
11>
<212>

<Z213»

<220
<223»

<40
Met ASp
1

Thr His

Pro Gly

ser ser
50

Glu Trp
65

Asp Thr

Thr Leu

Tyr Tyr

ser val
130

Asn Ala
145

Asp Thr

206108_0033_30w0_60619%4_seglisting

His Lys val Tyr Ala Cys Glu val Thr His GlIn Gly Leu Ser
755 760 765

val Thr Lys Ser Phe Asn Arg Gly Glu Cys

775 780

122

784

PRT
Aartificial Sequence

Human anti-Zika (IC2A6)-IgGl: Human IgG heavy signal
peptide-VH-CHL-Hinge Region-CHZ2-CH3-custom Furin Cleavage
stite-"GSG' Linker and pZA Peptide-human kappa tight chain signal
peptide-vi-CL (kappa)

122
Trp Thr Trp Arg Ile Leu Phe Leu val ala Ala Ala Thr Gly
5 10 15

ala Glu val Glin Leu val Glu Ser Gly Gly Gly Leu val Lys
20 2 30

Gly Ser Leu Lys Leu Ser Cys ala ala Ser Gly pPhe Thr phe
35 40 45

Tyr Ala Met Ser Trp val Arg GlIn Ser Pro Glu Lys Arg Leu
55 60

val Ala Glu Ile Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr Pro
7 75 80

val Thr Gly Arg Phe Thr ITe Ser Arg Asp Asn Ala Lys Asn
&5 8¢ g5

Tyr Leu Glu Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met
100 105 110

Cys Ala Ser Asp Gly Tyr Tyr Ser His Trp Gly Gin Gly Thr
1is 128 125

Thr val Ser Ser val Thr Gly arg pPhe Thr Ile Ser Arg Asp
135 140

Lys Asn Thr Leu Tyr Leu Glu Met Ser Ser Leu Arg Ser Glu
1 155 if

Ala Met Tyr Tyr Cys Ala Ser Asp Gly Tyr Tyr Ser His Trp
Page 169



Gly

Ala
val
225
Ala
val
His
Cys
Gly
3

Met
His

val

TYr

Gly

Ile

Gin

val

Ala

Ser

val

Pro S

Lys
Asp
290

Gly

Ile

His

Gly

Phe

195

Lay

Trp

Ley

Pro

275

LYS

Pro

sey

ASD

Asn

355

val

Glu

LyS

Thr
180

Fro

&
o
A

AsSn

Glin

ser

260

Ser

Thr

sSer

Arg

Pro

346

Ala

val

Thy

165

Ser

Leu

; Lys

Ser

ser

245

ser

val

Thr

325

Glu

LYS

Ser

LYS

Ile S

4065

val

Ala

Ley

Ley

Thi

Thr

phe

310

Pro

val

Thr

val

Cys
380
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170

Thr

Pro

Gly

Lys

Cys

295

Leu

Glu

Leu
375

Lys

Lys

val

ser

200

Lys

Leu

Leu

Thr

val

280

Pro

FPhe

val

Phe

Pro

360

Thr

vall

Ala

ser
185

Thi

Tyr

Gin

265

ASD

Pro

Pro

Thi

Asn T

345

Arg

val

LYS

Ser

ser

ser

250

Thr

Pro

W
LIS

Glu

Lau

Asn

Gly
410

Ala

Ser

Pha

Gly

235

Leu

Tyr .

LyS

Pro

Tyr

Glu

His

Ser Thr Lys

Thr

Pro

220

val

val

Ala

300

Pro

val

val

Gin
380

s Ala

Pro
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Ser
205

Glu

Ser

> Cys

Glu

285

Pro

Lys

val

ASp

Leu

Arg

180

Gly

Pro

Thr

val

Asn

270

Pro

Glu

ASD

ASD

O

" ASH S

Trp

Pro

Glu

175

Gy

Gly

val

rhe

val

255

val

Thr
val

335

val

Lay

Ala

Pro
415

Pro

Thr

The

Prro

240G

Thr

Asn

Lau

Leu

320

ser

Glu

Thr

ASn

Pro

4060

Glin



val

s5er

Tyr

Ley

Glu Try

Pro

465

val

Met

sSer

AsSn

4

LV
i

ser

Pro

Sar

Lys

Phe

625

phe

Fhe

Phe

530

Met

Gly

val

ey

Thr

Cys

Thr

Thr

435

Glu

Ley

Lys

val

Cys

val

585

Gly

Gly

Lay

rhe

Leu

420

ys

Ser

Asp

5eyr

Ala

506

Lys

Lau

ey

Ty

Leu

580

His

Gin

val

LYS

Glin
660

Fro

Ley

ASnH

Ser

Arg

Ley

Glin

565

Gly

ser

ser

Pro

ITe §

645

Ser

Pro

val

Lys

Thr

550

ASp

ASD

Asn

Pro

Thr
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Asp Glu Leu Thr Lys Asn Gin

sSer

Lys

Glin

Gly

Gin

Arg

Glin

535

Gin

val

Gin

Arg

His

Arg

Gy

440

Pro

ser

Gin

LYS

Ala

vall

val

Ala

ASH

6500

Leu

Phe

vall

val

425

Phs

Glu

rhe

Gy

Phe

Met

sey

585

Thr

Ley I

Glu

Tyr

ASn

rhe

AsSn

450

Thr

Arg

ASp

Thr
570

Pro

Pro

Asn T

;eu
val
Gin
ser
val

I

[N
[

Glin

- Ser

Leu

2 Tyr

Ser
635

Glu

Thr

sey

Tyr

Phs

Glu
540

Ley

The

CYS

His

ASD

Phe
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ser

Ser

sSer

525

Glu

Leu

Pro

ser

Leu

Gly

430

Ile

LyS

Cys

Leu

516

Gly

ASn

Leu

Lau

ser
590

p Tyr

Ser

Gly

Gly

Ala

Thr

Ley

sey

495

ser

ala

Pro

Ley

Asn

Thr

val
655

val

val

Pro

Thr

480

val

Leu

Thr

Gin

Arg

Thr
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Lvs Leu Glu Ile Lys Arg Thr
675

Pro Pro Ser Asp Glu Gin Leu
630 685

Leu Leu Asn Asn Phe Tyr Pro
705 710

Asp Asn Ala Leu Glin Ser Gly

ASp Ser Lys Asp Ser Thr Tyr

Ltvs Ala Asp Tyr Glu Lys His

Gin Gly Leu Ser Ser Pro val
770 775

<210> 123
<21il> 702
<212> PRT
<213> arvificial sSeguence

<220>

val

680

Lys

Arg

Asn

Ser

50

Thr

aAla Ala Pro

Ser Gly Thr

Glu ala Lys

19
0]
i

~ 6

LA ~ed

=

Leu Ser Ser
745

s val Tyr Ala

Lys Ser FPhe

<223> consensus Zika IgE Leader-prMe

<400> 123
Met Asp Trp Thr Trp Ile Leu
1 5

His Ser Gly Ile Ite Gly Lau
20

Ile Thr arg arg Gly Ser Ala
35

Ala Gly Glu Ala Ile ser Phe
50 55

Tyr Ile Gln Ile Met Asp Leu
G5 70

Tyr Glu Cys Pro Met Leu Asp
85

FPhe

Leu

Tyr

40

Pro

Gly

Glu

Leuy val Ala

10

Leu Thr Thr

Tyr Met Tyr

Thr Thr Leu

His Met

T
[
w

Gly val Glu
90

ser val Phe Ile

Ala
700

val

Thr

Cys

Asn
780

Ala

Ala

Ley

Gly
60

5 ASP

Pro
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685

ser

Gin

val

Lau

~i
L R et

Arg

aAla
Met
ASD
45

Met

ala

ASp

val

Trp

Thr

Thr

750

va'l

Gly

Thr

Ala

30

Arg

ASn

Thr

ASD

val

LYS

~I
) =med
W

Leu

Thr

Glu

Arg

15

Ala

Asn

LYS

Met

val
a5

Phe

C¥YsS

val

720

Glin

ser

His

Cys

val

Glu

ASp

C¥YsS



Cys

Ser
145

Ile

Phe

[ 2 g
ol
[V Rty

Ile

Tyr

Pro

val

Leu

385

Lys

Ile

Trp

LYS

His

130

Arg

Ser

Ala

val

210

Gly

Glu

Cys

The

Cys

250

Phe

Met

Pro

ser

Pro

195

Glu

Gly

Ley

Tyr

Gin

275

LYS

Gly

Met

Ley

ASH

106

Gly

Thr

Tyr

Gly

Thr

180G

Ala

Gly

g
=
Wy

val
Glu
260

Gly

Arg

—
<
7]

The

sSer
340

Thr

Glu

Arg

The

Phe

165

ser

Tyr

Met

5 val

The

245

Ala

Glu

Thr

Thr
Ala
Lys
Lys
150
Ala

Gin

ser
Thr
230
Thr
Sar
Ala
ey
ser
310

LyS

His

206108_0033_30w0_606194_seglisting
Ser Thr Trp val val Tyr Gly Thr Cys

Arg

Leu

135

His

Lau

—
<
7]

- Tle

Gly
215

val

Thr

Tyr

Leu

ser

Gly

Arg
120

Glin

Leu .

Ala

val

ATg

Gly

Met

val

Ser

e

280

ASp

val

Ile

ser

105

Ser

Thr

Ala

Ile

185

Cys

Thr

Ala

Arg

Thr

Gin

ATy

Arg

2 Arg

Ala

170

Tyr

Ile

Trp

Gin

*ASH

256

Met

Lys

Gly

Pro
336

His

Arg

Ser

val

155

Ala

Leu

Gly

val

Met

Ala

Gin

Trp

Ala

315

Glu

Ser

Ala
Gin
140

Glu

val

val

ASD

220

LyS

ala

Ser

LyS

Asn

Gly

page 173

val

125

Thr

Asn

aAla

Mat

sSer

235

val

Pro

Glu

ASp

phe T

Leu

Met

110

Thr

Trp

Trp .

Trp

Ile

180

Asnh

val

Thr

val

Glu 1

Ile
350

Lay

Leu

175

Ley

Arg

Lay

val

Arg

Arg C

Gin

His

Pro

Glu

> Phe

166

Leu

Leu

ASp

Glu

ASDE

244

Ser

Tyr

Gly

Ser

320

Arg

Asn



Asp

Pro

His

His

Lys

Thr

465

Arg

Arg

Thr

Pro

Asp

Lys

Asn
370

ey

Leu

Trp

Arg

450

Ala

ey

Leu

val

Pro

Ile

s Gy

Ser

ASD

Thr

Ile

Asn

435

Gin

Lay

Phe

LyS

val

515

ala

Mat

Ila

Pro

Thi
595

Pro

g
=
Wy

Met

Thr

Ala G

Sar

Gly

Gin

Thr

phe

586

His

s Glu

Arg

5 Gy

Asn
405

Ley

Ala

Thr

Thr

Glu

565

Gly

His

Thr

Ala

Pro

390

Asn

Pro

Glu

val

Ala

470

His

Glu

ASD

Leu

550

ser

ASD

Trp

206108_0033_30w0_60619%4_seglisting

Asp Glu
360

Glu Ala
375

Arg Thr

Lys His

Trp His

Ala Leu

440

val Leu
455

Leu Glu

Leu Lys

Tyr ser

Thr Leu

520

Pro

Wi
e

Thr Pro

Thr Glu

ser Tyr

His Arg

Asn Arg Ala Lys

Thr

Gly

Trp

Ala

425

val

Gly

Ala

Cys

Ley

505

His

Cys

val

ASN

Ie

585

sey

Lau

Ley

Leu

410

Gly

Glu

ser

Glu

Gly T

Lys

Gly

Ser

570

val

Gly

val

Ala

FPhe

Glin

Met

475

e

Thr

vall

Arg

LYS

Ile

Gly
380

phe S

ASD

LYS

Glu

ASpD

LyS

ala

val

Pro

540

Leu

Met

Gly

Gly Ser Thr

page 174

val Glu val

365

rhe

Lys

Thr

Met

ala

Thr

525

Ala

Ile

Met

val

Ile
605

Gly

Asp

Glu

Gly

Ala

7 Ala

Ala

FPhe

510

val

Glin

Thr

Leu

Gly

590

Gly

Ser

Lay

Trp

Thi

His

val

Met

Ala

Thr

Lau

Prro

His

* Phe

val

ASH
560

Lau

Ala



Glu
610

rphe

Ala

Lys Gly

Gly Met

Lau Gly

Lau Gly

690

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

124
DNA
<220>
<223>

<400> 124
atggactgga

tatatgrace
gtgaataagt
tacgagtgic
accacatcta
agcaggagag
acctggotgy
€graatooay
tcccagaaay
tgcatoggoy
gtggtgcigyg

geotegcatet

ala

Tro

- Trp
Leu
675

Gly

211z

Thr
Phe G
G

Glin
645

Phe §
660

Asn T

val Met

corggatrtct
tgctgactac
Tggaccggte
gccacgtgea
caatgctgga
catggygtogt
cagtgacact
agtocooggga
gattcgeact
tgatctacct
tgtctaatag
ageacggycygy
tgaccacaac

ctgacatgge

val arg

LYS

Ile

206108_0033_30w0_60619%4_seglisting

615

ser val

phe Gly
Gin 1Tle
ASH

Gly

phe
695

e

artificial Sequence

tgatgcegac
gatcatggac
Cgagggegty
gratggeace
goocrorcac
gtatacaaag
ggtggcagtg
ggtcatgatc
agacttogty
atgegtgaca
cgtgageaac

cagcgattec

G

Ala

L

(3]

S

consansus Zika IgE Leader-

Gly Ala Lys Arg Met

Ty Gly val

635

Pha

eu
65

s Gy

er Ile Ser

Thr Ala

Ala val
620

Phe

LyS

The

685

val
700

prME {construct 1)

getgetgeota
gcagagatca
aaggccatca
ctgggccaca
gageoogacyg
tgtcaccaca
cacctgatca
graatcgeat
ctgctgateg
gagggcatgt
gtgatggece
atggeegagg

agatgtccca

caagagtgea
goTttgoccac
tgtgogatge
atgtggattg
agaagggaga
agctgcagac
aggtggagaa
ggctgetggy
ccectgocta
Ctggeggeac
aggacaagoc
tgaggtocta

cocagagega

page 175

Leu

AsSn Ser

ser beu

Leu Leu

670

Thr Cys

Ser Ala

Gly

Phe
655

val

Ley

ttctgggatt
cagcgoctac
cacacyggge
caccatgtoeo
ctggigtaac
ggracggeye
A43gaagCcag
ctggatottt
£agotocace
ttocatcagy
ctgggtggat
aaccgtggat
ctgctatgag

ggoctraccg

a4{



gacaageagt
aatggatgty
aagaagatga
gtgcacggca
aatagggcca
thtggetece
tatctgacea
CLOCCatqqe
gtagagttca
ggageagtge
aagctgrttt
gtgtottaca
CACGHCACAY
gtgcagatgy
ccagtgatoa
ggcgacaget
tecggeteta
gtgorgagey
aagggeatec
ttcagecaga
ageatetcic
tetgeetgat
<210>
<211>
<212>
«<213>

<220>
<223>

<400>

125
702
PRT

125

cegatacaca
goeotgtttgg
CCHGCaAgay
gecageactc
agutggaggt
tgggactgga
tgaacaataa
acgeaggage
aggatgeoca
acaccgeect
ccggocacct
geotgtgeac
tgaccgtgga
ccgtggatat
cagagtccac
acatcgtgat
caatcggcaa
acaccgeatg
accagatctt
tccigatogy
tgacttgtet

aa

206108_0033_30w0_60619%4_seglisting

gracgtgige
caagggerct
catccagooo
cggcatgaca
gacacctaac

ctgegagoect
CHCCARYGCHE
HYCAHYCHee
gaagtgeegg
ageogoottc
ggrgcagtat
gcagacactg
cgagaactct
€ggCgtagac
ggecttogag
ggattttgge
Cggagaigac

cacactgetyg

ggeectggaa

artificial seguence

aageggacce
ctggtgacat
gagaacctgg
gtgaacgaca
AYCoCARGAG
agaacaggeo
gtgcacaagg
accocacact
cagacagtgg
ctggaggeog
ctgaagatgg
acctteacea
gCCggeacag
accoctgtygg
aagatgatge
gacaagaaga
goaaccgtge
tcegtaageg
titaagictc
gtgiggcetgg
ggcgtgatga

tggtggacag
gogocaagtt

agracaggat
tcggetatga
ccgaggocac
tggacticte
agtggtttea
ggaacaataa
tggtgctyay
agatggacyg
ataagctycy
aggtgootge
acggooocty
gccggeotgat
tggagctgga
tcacacacca
ggggegecaa
gegtgttcaa
gCCtgaacac

ttttoctygtc

consensus Zika IgE Leader-prMeE (construct 1)

gggatgguga
cacctgtict

catgotgage
gaccgatgag
cotgagcanc
cgatctgtac
cgacatccca
ggaggoootg
Cagreaggag
€geCaagggo
€Ctgaagggo
cgagacccoty
taagatooot
Caccgoaaat
Cootooottc
CEGUCaccyc
gaggatggec
ctototgggc
aatgrottgg
caagaatggc

cactgeegig

Met Asp Trp Thr Trp Ile Leu rhe Leu val Ala ala Ala Thr arg val
1 5 15

3

7

His Ser Gly Ile Ite Gly Leu Leu Leu Thr Thr ala Met Ala aAla Glu

20

25

30

page 176



Ile

Ala

Tyr

ys

His

sSer

5eyr

145

Arg

Gly

Ile

phe

Tyr

Fro

The

Gly

50

val

Glu

Trp

LyS

ser

Ala

val

210

Gly

Glu

Arg

35

LYS

Gin

Cys

Cys

Glu

Pro

Pro

185

Glu

Gly

Lay

Tyr

Glin
275

Arg

Ala

Ile

Pro

AsSn

106

Gly

Thr

Tyr

* Thy

186

Ala

Gly

Cys

val

Glu

260

Gly

Gly ser

ITe ser

Met ASp

70

Met Leu

85

Thr Thr

Glu Ala

Arg Lys

Thr Lys

» Phe Ala

165

Ser Gin

Tyr Ser

Met Ser

val Thr

238

Thr Thr
245

Ala Ser

Glu ala

206108_0033_30w0_60619%4_seglisting
Ala Tyr Tyr Met Tyr Leu Asp Arg Ser
40 45

Phe

55

Leu

Asp

Ser

Leu

Lys

Ile

NG £
[

val

Thr

Tyr

Ala

Gly

Glu

Thr

ArG

126G

Glin

Ley

vall

val

Arg

Gly

Met

val

2 ser

Lau
280

Thr

His

The

Ile

Ala

Cys

Thr

ala

g

Sy
[ ]

AsD

Thr

Mat

val

86

val

Arg

Arg

LysS

val
170

2 Ty

Lys

Leu

B e
[
Wy

Glu

val

Arg

ser

val

155

Ala

Leu

- Gly

vall

ASp

Met

Ala

Glin

Gly

60

ASpD

Pro

Tyr

Ala

Ile

val

val

LYS

Ala

ser

Ser

page 177

val

Ala T

ASp

Gly

Val

125

Thr

AsSn

ala

Met I

Pro

Glu

ASp

Asp
285

ASn

ASD

Thr

110

Thr

Trp

Trp

Trp

va'l

Thr

val

Thr

LYS

val

a5

Cys

Ley

Lay

Ile

Ley
175

2 Leu

Arg

Ley

val

Arg

255

Arg

ASp

C¥YsS

= Sar

80

ASD

His

Pro

Glu

Phe

160

Ley

Leu

ASD

Glu

ASp

240

Ser

(]
<
W

Tyr



val

Leu

385

Lys

Ile

ASp

Pro

Tyr

His

His

The

465

Lys

Arg

Thr

Gin

Met

Ile

Asn S

370

e

Leu

Tro

Ley

Leu

Tyr
530

LYS

Gly

Met

Ley

ASp

Thr

ASn

435

Ley

Phe

LYS

val

515

Ala

Arg

Lys

The

sSer
340

¢ Tyr

Pro

Cys

Met

Pro

420

Ast

Thr

Ala

Ser

(]
£ et
[l

Pro

Gly

Thr

Gly

Glu

Arg

Glu

ASnH

405

ey

val

Gly

Ala

Thr

Ley

sey

310

LyS

Thr

Ala

Pro

330

ASn

Pro

Glu

val

ser

Glu

ASD

206108_0033_30w0_60619%4_seglisting

val

295

Leu

ser

Gly

ASp

Glu

375

Arg

Lys

Trp

Leu

Tyr

Thr

Y
£33 et

[S4io4

ASp

val

Ile

ser

Glu

360

Ala

Thr

His

His

Lau

440

Leu

Glu

Lys

ser

Leu

520

Pro

Arg

Thr

Gin

Thr

Gly

Tro

Ala

e
N
(¥.a1

val

ala

Cys

Ley

505

His

Cys

Gly

C¥YsS

Pro

336

His

Arg

Leu

Leu

Lau

410

Glu

ser

Glu

Lys

Trp

Ala

315

Glu

Ser

Ala

Gly G

ASp
395

val

v Ala

Phe

Glin

Leu

Thr

v Thr

Ile

G1
300

LYyS
ASn
Gly

LYS

His
ASP
Lys

Glu
460
Lys
Ala
val

Prao
540

page 178

rhe

Leu

Met

val

365

rhe

2 Ser

Lys

Thr

Asp
445

Met

Ala

Thr

525

val

Thr

Glu 1

Thr
350

Glu

G"Ey o~

ASp
Glu
Gly
a:

Ala

v Ala

v Ala

Asp

Phe

510

vall

Gin

y Asn Gly Cys

val

Lay

Tr o

Thr

His

val

LyS

Thr

Glu

Met

Arg

Asn

Thr

Leu

Tyr

400

Phe

Pro

Ala

His

Gly

480

Lau

Phe

val

Ala



206108_0033_30w0_60619%4_seglisting

val asp Met Gin Thr Leu Thr Pro val Gly Arg

545 550 555

Pro val Ile Thr Glu Ser Thr Glu Asn Ser Lys

565 570
ASp Pro Pro Phe Gly Asp Ser Tyr Ile val 1le
580 585
Lys Ile Thr #is His Trp His Arg Ser Gly Ser
595 600

Phe Glu Ala Thr val arg Gly ala Lys Arg Met
610 615

Thr Ala Trp asp Phe Gly Ser val Gly Gly val

625 630 635

Lys Gly Iig His Gin Ile pPhe Glv Ala ala phe

645 650
Gly Met Ser Trp Phe Ser Gin Ile Leu Ile Gly
660 o665
Leu Gly tau Asn Thr Lys asn Gly Sar Ile Ser
675 680

Leu Gly Gly val Met Ilg phe Leu Ser Thr ala
690 £95

<210> 126

«211» 1119

<212> DNA

«21%> artificial sSequance

<220>

«223> consensus Zika IgE Leader-nNsl

<400> 126

atggactgga cttggatict gitcciggtg gotgocgeta

tgcagogtgy acttcagcaa gaaggagaco cgotgcggaa

gacgtggagy cttggagaga cCggtacaay taccaceocy

geagoogtga aacaggotty ggaagagaua atttgogeca

gagaacatca tgiggaagag CgLggagQue gagotgaacy

gtgcagetga cagtggtcgt gggatcagtg aagaacceoca

; Thr

Ley Ile Thr

Met Met Leu

val

Gly

Ile
605

The

Ala val

620

Leu

Phe Asn Ser

Lys Ser Leu

Leu Leu

670

Thr
85

Ley Cys

val Ala

700

caagagtgca
caggcegigrt
atagcoctag
tcageagegt
cratcotgga

tgtggagagy

page 179

Asn
560

Lau

5 Ala

ASD

Leu Gly

640

Phs
0855

Gly

val Trp

Leuy Ala

tagogtogga
cgtgtacaac
aagactggoec
gteoccggatg
ggagaacgge

cccicagagg



ctgooagtge
gtgagggccy
ccrotgaago
cacacaagoy
atcggoacay
agcgagaaga

cotaagagec
gtgaagggac
aaggtgcacg
AYLEHACGLY
aguaccaagy
aacctogtge
<210>
<211>

212>
213>

127
371
PRT
<220>
<273>
<400> 127

et Asp Trp

foed 2

His Ser val

&
o
A

i Thr Gly
35

Tyr Lys

50

Tyr

q}n Ala

65

Trp
Ile

Glu

Glu Glu Asn

cagtgaacga
CCaagaccaa
accggaotty
tctggetgaa
cegtgaagyg
acgacacttg
agagecacac
tggooggaco
ctiggcacag
tggaggagac
tgatcgagga
acggttgtty

gotctatggt

Thr Trp Ile Leu

5

Gly
20

Cys

val phe

His Pro

Glu Glu

Met Trp

85

val

Sar
val
ASD
Gly I
70

LyS

Gin

206108_0033_30w0_60619%4_seglisting

actgoorcac
caacagoito
gaacagetic
ggtccgogaa
a2332Qaggoc
gaggcetgaag
totgtotcat
Cgaagagety
TLHCHYRACT
gtggtgtegt
gracggeatg

gacagoogga

artificial Sequence

consansus Zika IgE Leader-

FPhe

val Asp

Asn
40

ser Pro

33

Cys
val

ser

Leu Thr

ey
Phe
25

ASD
Arg
Gly
Glu

val
105

gtggtggacg
Ctggtagaag
gactacagee
getcacagey
cgggeecace
gacggegtgy
cacaacacca
gagatccget
agaggcccta
4gggagtgca
4gagatcagge

agctgataa

NSL

val Ala

10

Ser Lys

val Glu

Leu

¢ Ser
75

Gly Glu

86

val val

crrggggeas
gogataccet
accacggett
tggagtgega
acctgggota
tgatcgagat
aagagagega
gggagageta
tcgaggagty
goctgagaag
ccatgectee

coagaaagga

aAla Ala Thr

Thr
30

Glu

AP

Ala Ala

60

Ser val Ser

Leu Asn Ala

Gly Ser val

110

page 180

gagctactte
caaggagtgt
tggogtgttc
tocagoagty
ttggatcgag
gaagacttgce
cctgatcate
Cagaacccag
tccaggaace
Cacaacagoo
tctgagetic

4gCCagagage

Arg val

15

Arg Cys

ASp Arg
val Lys
pMet

Arg

Ie
a5

Ley

LyS Asn



Pro

Pro

Lys

145

Fro

Fhe

Sar

Glu

!’-‘\SE T

225

L

Glu

ASp

Thr

Glu

Glu

385

Fro

ATy

Met

His
130

Thr

Leu

ey

Ala

210

Trp

Ley

Arg

ey

290

Glu

Gly

Leu

Pro

ASn
LYS
val
Glu
185
Ala
Trp
Pro
Ile
Glu
575
Glu

Thr

Arg

Arg

Trp

Asn

His

Phe

180G

Cys

His

Arg

Ile

260

Gly

Ife

ys

val

* phe

346

Lys

Gly

LyS

Ser

Ser

Leu

s Ser

245

Pro

Tyr

Arg

Gly

Pro

Ala

phe

150

ala

. Thr

Pro

ASpD

LyS

His

LYS

Arg

Phe

Thi

310

ala

Pro

206108_0033_30w0_60619%4_seglisting

Gln Arg Leu

Trp

135

val

Trp

Ser

Ala

Ser

Thr

Glu

295

Arg

Glu

Lys

Glu

120

Gly

vall

Asn

val Tr

va'l

200

Gly

Ala

Leu

Leu

Glin

280

Glu

Gly

Trp

ASD

Ser

Tyr

His

Trp

Cys

Pro

Pro val Pro val Asn

Ser Tyr

Gly As
1

- Phe Leu

170

Leu Lvs

Gly Thr

Trp Ile

Lau Ite G

235

Thr Asp

256

Gly Pro

Lys Gly

pro Gly

Ser Leu

315

Cys Arg

Cvs Trp

Leu val

Phe

140

Thr

val

val

Ala

Glu

228

Gly

Lay

Pro 1

Thr
300

Arg

Tyr

Arg

page 181

125

val

Leu

Glu

Arg

val

235

ser

Met

val

ser

Cys 1

Gly

Arg

ASD

Giu

180

LYS

Glu

LyS

Glu

His
270

5 vall

Thr

Met
350

Met

Glu

Ala

Glu

Gly

LYS

Thr

Glu

255

His

ser

His

Thr

=z
Wi (D
Wt

WS

val

Leu

Ala

Tyr

Lys

ASn

Vs

244

AsSn

Glu

val

aAla
320

= Pro

Thr



355

Ala Gly ser
370

<210> 128
<211> 438
<212>  DNA
<213>
<220>
<223>
<400> 128
atggacigga
cceaagaaga
gtgaacccic
cerattegea
ctgggactga
aagticaaga
agaagagdad
gccgagatot
<210> 129
<211> 143
<212»> PRT
<213>
<220>
<223»
<400» 129

Mat Asp Trp Thr Trp Ile
1

His Ser Lys

Met Leu Lys

35

LyS Arg teu
50

val Leu ala

65

criggatect
4833gcggcgg
£gggaggcag
tggtgotgge
tcaaccgoty
aggacctgge
CCHACACCAY

gatgatga

5

Asn Pro Lys
2

Arg Gly val
pro Ala Gly

Ile Leu Ala
70

206108_0033_3@w0,606194_ggq1isting

360

artificial Seguence

grrtctggtg
cttcaggate
actgaagaga
catcctgget
gggttcagtc
cgccatgeotyg

catcggeato

Aartificial Sequence

Leu Phe

Lys Lys

Ala Arg
40

Leu
55

Leu

Fhe Leu

consensus Zika IgE Leader-capsid

gcegeogeca
gtgaacatgce
ctgccageag
ttcctgagat
aggatcatca

atcggactge

consensus Fika IgE Leader-capsid

val ala
10

Ley

Ser
25

Gly Gly
val Asn Pro
Lay

Gly His

phe Thr
75

Arg

365

caagagtgea
tgaagcgags
gactgetect
tcaccgocat
aggccatgga
acgcooggaa

tgctgacaac

Ala Ala Thr

Ile
30

Phe Arg

Leu Gly
45

Gly
Gly Pro
60

Ala Tle Lvys

page 182

> Arg

agraagaac
cgtggctaga
gggacacgga
Caagrecage
gatcatcaag
ggagogyaay
cgecatguct

Arg val

15

val Asn

Lau

Gy

Met

Pro Ser

86

60
120
180
244
300
360
420
438



Leu Gly Leu

Glu Ile

Ile Asn
118

Gly 1le
130

<Z210>
<Z11»
<212>
<213»

<220>
<223>

<400> 130
atggactgga

130

DNA

gacaccicta
aggaggggca
ttcgecacaa
tgcgacgeea
gtogactgtt
23ggacgagy
ctgeagacca
gtggagaatt
ctygctgggat
ccagectaca
ggaggaactt
gacaagoooa
cgcagetact
cagggagagy
gtggatagag
gccaagttea

ggatacgaga

Ile Lys

Ala Arg

2138

Ile
85

100

Ile Gly Leu Leu L
1

cttggattct
toggcategt
gegectacta
cectgggege
caatgageta
ggtgcaacac
ccagaagaag
ggagccagac
ggatcttoog
ctagcaccag
gcatcogotyg
ccgtggatat
gotacgagge
cctatctgga
getggggaaa
cttgcagcaa
tgotgagogt

ccgacgagaa

AsSn Arg

Lys Phe

Lys Glu

206108_0033_30w0_606194_seglisting

Lys

Arg
120

Artificial Sequance

zika IgE tLeader-prME MR7G66

griccrggrg
gggactgcty
catgtaccty
caacaagtge
cgagtgooct
cacctocact
trggotggaa
JRACCCCYYCT
coagaaagtg
tatcggagtg
ggrtgcorggaa
cgagctggtyg
cagratctoo
€aagragage
cggttygcgga
gaagatgace
gracggaage

caggaccaayg

Lys Asp Leu Ala
105
Lys Arg Arg Gly

Thr Thr Ala Met

getgoegeta
CTHACCACAG
gacagaagcyg
cacgtgcaga
atgctagacy
tgggrogrgr
gtgaccorge
agccgegagt
ttcacactgg
atctacctgg
AgCAACCHAY
Cacggaggtt
accaccaccey
gacatggeca
gacacccagt
ctgtteggaa
ggeaagtcta
Cagracageg

gtggaagtga

Trp Gly Ser val Gly Lys Lys Glu Ala Met
90

g5

Ala Met Leu Arg Ile
118

Ala Asp Thr Ser Ile

125

ala ala Glu Ile

140

caagagrgea
ccatggeoge
acgccggaaa
tcatggacct
agggagtgga
acggcactig
CTagocacay
acaccaagea
tggcogtyge
tcatgatect
acttegtgga
gogtgacagt
tgiccaacat
gcgatageeg
acgtctgcaa
agggcagect
tccagoooga
geatgategt

cecootaacag

page 183

trcaggagee
cgaaattacc
agooatcage
gggocacaty
accagacgac
ccaccacaag
caccagaaag
cctgatcaag
aatcgotige
gctgatogoo
gggaatgage
gatggetcag
ggccgaagty
ctgtootaca
gaggacoctc
cgtgactige
gaacctggag
gaacgacgag

ccctagageoc



gaageacac
gacticagog
tggticcacy
3aCaacaagy
gtgctgggaa
atggacggcy
aagetgogge
gtgooagoag
ggaccrtgea
agactgatca
gagetggacc
acccaccatt
ggagctaaga
gtgticaaca
Ttcggeggoa
ctgaacacca
ttootgagea
131

708
PRT

¥V VYV

A A A A

<220>
<223>

<40

Zika
131

Met ASp Trp
1
His Ser Gly
Thr Ala Mat
35
Tyr Leu Asp
50

Leu Giy val
65

acctgtacta
acatcogict
aggeectggt
gCCaggaagg
Ctaagggcag
tgaagggogt
agacactgea
aagrgcoage
ccgotaacoo
cceoettogy
ggeacagaag
gootggacaa
tgtottggtt
AGAACHYCAY

cogeegtgte

206108_0033_30w0_60619%4_seglisting

tggragocty
cotgaccatg
gcetitggeac
ggagticaag
agcagtgcat
actgtteage
gtottacage
cggaacagty
coagatggea
cgteatcace
cgatagetac
cggoageaca
gorgggagac
gggcatceac
cagccagate
catcagocty

cgcttgataa

Artificial Sequence

ggactggatt
aacaacaage
gragagagecy
gacgoteacy
acageectyg
ggacacctca
cictgeacog
accgtggaag
gtggacatgc
gagageaccg
atcgtgatog
ateggeaagg
cagatcticeg
ctgatoggaa

acttgtotgg

IgE teader-prME MRY7GE

Thr Trp 11

5

Ala Th

20

ASD

Ala ala

Arg Ser AS

ASn Lys

a tey Phe

 Ser Ile

u Ile Thr
40

p ala Gly
55

s His val

Arg

val Ala
10

Ley

Gly Ile val

25

arg Gy
Ala Ile

LYS

Ile Met
75

Gin

gcgageoctag
attggcotggt
atacaggeac
ccaagagaca
caggagctct
agtgeogget
Cageoticac
tgagtacge
agacactgac
agaacagcaa
gogtoggcga
ctttogagge
atrtiggeag
gagccgeoett
cactcotegt

ccctgggagy

Ala ala Thr

Gly Leu Leu

30

Ala
45

ser Tyr

Ser phe Ala

60

Asp Leu Gly

Page 184

aacaggocty
gCacaagyay
acctoattgg
gacagtgatg
ggaagagaa
gaagatggac
cttcaccaag
cggaacagac
cccagiggga
gatgatgctg
caagaagatc
caccgtgaga
cgtgggagga
caagagooty
ctggotagga
cgtgatgatc

Arg val

15

Leu Thr

Tyr Met
The

Thr

Met
80

His

1200
1260
1328
1380
1440
1500
1560
1620
Load
1740
1800
1860
1920
1980
2048
2100
2130



Cys

Glu

val

Arg

Ser

145

val

Ala

Leu

Gly

val

225

Met

Ala

Glin

Trp

305

Ala

ASD
Pro
Tyr

Ala
130

Giu
Ile
val
val
210
Lys
Ala
Ser
ser
290
Gly

Lys

ala

ASD

Thr

Asn

Ala

Met

195

ser

val

Pro

Glu

ASpD

275

ASD

ASn

rhe

Thr

Thy

Trp

Trp

Asn

val

Thr

val

260

Ser

Thr

Gly

Thr

Met

85

val

oys

Leu

Leu

ITe

165

Ley

Leu

Arg

Ley

val

245

Arg

Arg

Cys

Cys

ASD

His

Pro

Glu

150

Phe

Leu

Ley I

ASD

Cys

Tyr

Gly

Ser

206108_0033_30w0_60619%4_seglisting

Cys T

His

ser

135

Ser

Arg

Gly

Pro
val
295

Leu

Lys

Glu

ArG

ASH

Ser

Ala
200

> vall

Gly

2 Glu

ys

Thr

280

Cys

FPhe

Lys

Cys

Cys
105

Pro

Ser

185

Pro

Glu

Gly

Ley

Tyr

265

Gin

Met

Pro Met Leu Asp Glu

S¢

* Thy

Tyr
Gly
170

Thr

Ala

Cys

val T

250

Glu

Gly

Arg

Lys

Thr

y Glu

Arg

Thr

155

FPhe

Ser

Ty

y Met

val
235

Ala s

Glu

Thr

Gly S

315

Thr

ala

Thr

Gin

ser

ser

220

Thr

Thr

Ala

Ley
300

The Gly Lys
page 185

ser

His

Ley

Lys

Ile

2035

Gly

val

Thr

Ile

Leu

Thr

110

Arg

Glin

Leu

va'l

val

180

Arg

Gly

Met

val

Ser
270

" Leuy

Asp

val

Ile

Gly
95

Tro

Thr

Ile

ala

175

Ile

Thr

Ala

ser

255

ASD

ASD

Arg

Thr

Gin

val

Val

Arg

Arg

Lys

160

val

Tyr

Trp

Glin

240G

Asn

Met

LysS

Cys
320

Prro



Glu

Ala

(¥
[S4io4

Ala
Phe
Gin
&
Met
Leu
Thy
Thr
val
545

Arg

AsSn

Gly

(OS5
g
Sw

Gly

Phe

His

Asp

LyS

Ala

val

530

Pro

Leu .

Lay

Met

355

val

rhe

ser

LYS

Thr
435

Gly

Met A

ala

Thr

Ala

Glu

Gly

ASp

Gly

Ala

Ala

Ala

val

> Thr

& wval

val

Ser

Leu

405

Tro

Thr

val

LYS
485

Glu

Arg

ASn

Thr

Lay
390

Tyr T

rhe

Pro

Ala

rhe

val

Met Al

Ala
565

Asn

206108_0033_30w0_60619%4_seglisting
330

Ite
ASp
Fro
375

Gly

His

His

ANy
Thy
Gin
535

val

Fro

Met

Glu

360

Leu

Leu

ASp

Arg

Ala

Leu

Lew L

Lay
345

Gly

Asp C

Thr

Ile

425

ASN

Gin

Ley

rhe

val

Ala

Met

Ser val

Tyr Glu

Pro Arg

395

Mel Asn

410

Pro Leu

ASn LYS

Thr vai

Ala Gly

ser Gly
430

s Gly val

Pro Ala
Gly Thr

Gin Thre
555

> Thr Glu S

570

His

Thr

ala
383

Pra ¢

ASN

Pro

Glu

val

460

ala

His

Ley

Page 186

Gly
ASp
365

Glu

Trp

Ala

445

val

Leu

Lau

Thy
525
Gly

Thr

Thr

Ser

350

Glu

Ala

Thr

His

Ley

Leu

Glu

LyS

Ser

516

Leu

Pro

Pro

Glu

335

Gin

ASN

Thr

Gly

Trp

ala

val

Ley

His

Asn
575

His

Arg

Ley

Leu

400

Leu

Gly

Glu

Ser

Gy

480

Arg

Cys

Gly

LysS
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Lys Met Met Leu Glu Leu Asp Pro Pro Phe Gly Asp Ser Tyr Ile val
580 585 590
Ite Gly val Gly Asp Lys Lys Ite Thr His His Trp His Arg Ser Gly
585 600 6G5
ser Thr Ile Gly Lys ala Phe Glu aAla Thr val arg Gly Ala Lys Arg
610 615 620
met ala val bLeu Gly asp Thr ala Trp Asp Phe Gly Ser val Gly Gly
625 630 635 640
val Phe Asn Ser Leu Gly Lys Gly Ile His Gin Ile Phe Giy Ala Ala
045 65C 655
Phe Lys Ser Leu Phe Gly Gly Met Ser Trp Phe Ser GlIn Ile Leu Ile
460 665 670
Gly Thr Leu Leu val Trp Leu Gly Leu Asn Thr Lys Asn Gly Ser Ile
675 680 685
Ser Leu Thr Cys beu Ala teu Giy Gly val Met Ite Phe Leu Ser Thr
680 685 700
Ala val ser Ala
705
<210> 132
<211> 2130
<212> DNA
<213> aArtificial Seguence
«220>
«223> zika IgE Leader-prME Brazil
<4030> 132
atggactgga cttggatiot gttoctggtyg gotgoogota caagagigea ticaggagod
gacacatcag tgggcatogt gggactgotg ctgacaacag ctatggooge cgaagtgace
agaagaggoa gogoctacta catgracctg gacoggaacy acgeoggaga ggocattage
tttcctacca coctgggeat gaacaagige tacatccaga tcatggacct gggocacaty
tgcgacgota caatgagcta cgagtgoooe atgctggacy aaggagigga gocagacgac
gtgoattatt ggtgcaacac cacctocact tgggtogtat acggeacchy toaccacaaa
RAQUUCgaay CCagEagaag Caga’agagoo grgacoctge ctagocacte taccaggaag
ctgoagacca ggagocagac thggotouag agoagggagt acaccaagea cotgatooge
gtogagaatt ggatctitcag aaaccoogge ticgeocctgg cagoogoage aatigotigg

page 187

60
120
180
248
300
360
420
480
540
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<400>

133

Met Asp Trp
i

Thr

Tyr

Glu

val T

Arg

Ser

145

val

Ala

Leu

Gly

val

225

ASp

ser

Ala

Leu
50

; ASD

Pro

Ile

val

val

210

ASD

Lys

Gly

Met

AsD

Met

ala

ASD

Gly

115

val

Thi

ASn

ala

Mat
185

val

Pro

Thr

Ala

20

Ala

Arg

ASNH

Thr

ASp

100

Thr

The

Trp

Trp

val

Thr

Tro

ASP

Ala

Asn

Lys

Met

85

val

ey

Ley

Ite

165

ey

Ley

Arg

Leu

val

Thr

Glu

ASp

Cys T

70

ASpD

His

Pro

Glu

158

Phe

Lay

Leu

ASD

Glu

ASD

206108_0033_30w0_60619%4_seglisting

ser

val

Cys

His

ser

135

Ser

Arg

Ile

Phe
215

His

val

Thr

40

Gly

Ile

Glu

Trp

Arg

Asn

Ser

Ala
200
val

Gly

Glu

> ey Phe Leuy

Gly
25

Arg

Gin

Cys

cys

Glu
Pro
Ser
185

Pro

Glu

Leu

val ala
10

Ite val

Arg Gly S

Ala Ile
Ile Met

75
Pro Met
90
Asn Thr
Gly Glu
Thr Arg
Tyr Thr

155
Gly phe
Thr Ser
Ala Tyr
Gly Met
Cys val

235

val Thr

Ala Ala Thr

Ser

o0

ASD

Lay

Thi

Ala

LyS

140

LYS

Ala

Gin

sey

sSer

220

The

Thr

page 189

Leu
ala
45

Phe
Leu
ASD
ser
Arg
125
Leu

His

Lau

Ile
205
Gly

val

Thr

Leu
30

Tyr

Pro

Glu

Thr

110

Arg

Gin

Leu

Ala

5 vall

186

Arg

Gly

Met

val

Arg

15

Ley

Tyr

Thr

; His

Gly
g5

Trp

Thr

Ile

Ala

175

Ile

Thr

sey

val

Thr

Met

Thr

Met

80

val

val

Arg

Arg

Arg

Ala

Tyr

Trp

Gln

AsSn



Met
Ala

Gin

Glu
ser
LYF
Gly
3

ASp
val
Ala
Phe

Gin
465

Ala Glu

ser

P

~d
(S

ser Asp
290

Gly Asn

Lys Phe

Asn Leu

Gly Met

355

. val

¢ly Phe

Phe ser

His Lys

Asp Thr

435

LysS ASp
450

Glu Gy

- Asp Gly

val

260

Ser

The

Gly

Ala

340

Ile

Glu

Gly

ASD

245

Arg

Arg C

Glin

Cys

[SSF )
Y
(e

Tyr

val

Ser

Leu
405

Glu Trg

420

Gly

Ala

Ala

Thr

His

val

Ala Lys

sey

Tyr

Gly

310

Arg

ASn

Thr

Lay

390

Tyr

Phe

Pro

Ala

His

470

Gly

206108_0033_30w0_606194_seglisting

Tyr

Pro

val

295

Lau

—
<
7]

Ile

ASD

Pro

375

Gly

Tyr

His

His

Lys

455

Thr

Arg

Cys
Thr
280
Cys
FPhe
LysS
Met
Thr
360
ASH
L.aeu
Leu
ASp
Trp
44

Arg

Ala

Leu §

Tyr

205

Gin

LYS

Gly

Met

Lay

345

Gy

AsD

Thi

Ile

425

Asn

Gin

Lay

250

Glu ala

Gly Glu

Arg Thr

Lys Gy

315

Thr Gly

330

Ser val

His Glu

Pro Arg

Cys Glu
395

Met Asn

410

Pro Leuy

ASn Lys

Thr val

Ala

B
R
[

- Ser Gly

490

sey

Ala

Ley

300

Ser

LyS

His

Thi

Ala

380

Pro

ASN

Pro

val
460

ala

page 190

Ile

Tyr

val

Lau

Ser

Arg

LysS

Trp

Ala

445

val

Leu

Leu

Ser
270

Leu

Ile

P Ser

350

Glu

Ala

Thr

His

His

430

Leu

Ley

Glu

LyS

255

ASD

ASD

Arg

Thir C

Gin
335
Gin

ASN

Thr

val

Gy

Ala

Cys
495

Met

Pro

His

ATy

Lau

Leu

400

Leu

Gly

Glu

Ser

Glu

480

Arg



Leu Lys

Met

Thr Ala Ala

Thr val
530

val Pro
545

Arg Leu

Lys Met

Tle Gly

Ser Thr

610

Met Ala
625

Ala Leu

Phe Lys

&y
e
<
~4
o
3

Ser Leu

515

Thr

Ile

Met

val

595

Il

val

ASn

sey

Leu

675

Met

sSer

134
18
PRT

val

 Gin

Thr .

Leu

580G

Gly

Gly

ey

sSer

Leu

660

Leu

Cys

Ala

LYS

Thr

Met

Glu

Lys

Gly

Phe

Met

Leu

Ley

rhe

val

ala

550

Lay

LyS

Ala

ASD

630

Gly

Gly

206108_0033_30w0_60619%4_seglisting
Arg Leu Lys Gly val Ser Tyr Ser Leu

Thr

Pro

Asp

Lys

Phe

615

Thr

Lys

Gly

ey

- Leu

Aartificial Sequence

IgE leader

Lys

520

Tyr

ASD

val

535

Ile

Ala

Met

Ile

S

Pro Pro

Ile
600

Glu

Ala

Gly .

Met

Gly

Gly

585

The

Ala

Trp

Ley

Gly

Pro

Gly

Glin

Thr

570

phe

Thr

val

Ala

Thr

Thr

555

Glu

Gly

s His

val

Pha
635

Gin I

Phe

Lau

Glu

[ l1
W

Lay

Ser

ASD

Tro

Ser

LYS

Je Phe Leu S

page 191

510

Thr Leu

525

Gly Pro

Thr Pro

Thr Glu

Ser Tyr

ser val

. phe Gly

Gin Ile
670

Asn Gly S

685

His

o p-

Leu

Cys

ser

val

Gly

Ile

Thr



<400>

134

206108_0033_30w0_60619%4_seglisting

Met Asp Trp Thr Trp Ile Leu Phe Leu val Ala aAla Ala Thr Arg val

1

His Ser

AANANAY

T NE TN
N Y
WD W NI R O

N VV VY

A
£

<40

135
732
PRT

5

Aartificial Sequence

DMAb-

135

2G4

Mat ASp Trp Thr
1

Thr His

Pro Gly

Ser Asn

50

Glu Trp

Tvr Ala

LYS Arg

Gly Ile

Tyr Tri

r )

Gly Pro
145

Gly Thr

ala
Gly
35

Tyr

val

Ser

Tyre

Gly

Ala

Glu

20

Ser

Trp

Ala

val

106

Tyr

Glin

val

Ala

Trp
5
val
Met
Met
Glu
val
&5
Tyr
Cys
Gly

Phe

Ley
165

Arg

Lys

Asn

Ile

-
I

LYS

Lay

Thi

Thr

Pro

158

Gly

Leu

Leu

Tep

55

Arg

Arg
ser
135

Leu

ys

e

Glin

ser

40

vall

Lau

y Arg

Met

Gy

120

val

Ala

Leu

phe

Glu
3

F

Arg

LYS

Phe

Asn

105

ASN

Thr

Pro

val

16

Leu val
10

Ser Gly

val ala

Gln Ser

Ser Asn
75

Thr Tie
80

Thr Leu

Gly Asn

val Ser

Ser Ser

155

LYS ASp
170

Ala

ser
Ffi"()

60

Asn

Arg

Tyr

ser
140

LyS

Tyr

page 192

Ala
Gly
Gly
45

Glu
Tyr

Arg

Ala

Phe

Ala

Leu

30

Phe

Lys

Ala

ASP

Glu

110

Ala

ser

Thr

Pro

15

Thr

15

Met

Thr

Gly

Thr

ASD

g5

ASD

Met s

Thr

Gly

Gin

Phe

Ley

His

80

ser

Thr



val

Phe

val

val

225

ey

Thr

val

val

305

Ser

Lau

Ala

Pro

Glin

385

Ala

Thr

The

Pro

Thr

210

AsSn

Ser

ey

Ley

ser

290

Glu

Thr

ASnH

Pro

Gin

370

val

val

Pro

val

Ala

195

val

His

Cys

Gly

Met

275

val

Tyr

Gly

Ile

355

val

Pro

ser

180

val

Pro

Lys

ASp

Gly

260

Ile

Glu

His

Arg

Lys

340

Glu

Tyr

Lau

Trp

val

Tro

Leu

Ser §

Pro

Ser

ASP

ASH

val

325

Glu

Thr

Glu S

4065

Ley

ASn

Ser
230

. Thr

Arg

Pro

ala

310

val

Tyr

Thr

Leu

Cys

380

ASD

206108_0033_30w0_60619%4_seglisting

Ser Ghy ala Leu Thr Ser Gly val His

ser
215
ASn
His
val
Thr
Glu
205

Lys

Ser

ASn

Ser

ser
200

Leu

Thr

Thr C

Pha

Pro

280

val

Thr

val

Ser

360

Pro

val

Gly

ASD

185

Gly

Gly

LYS

Ley
265

Glu

Leu

LyS

Ser

Gly

Leu Tyr

Thr Gn

val Asp

Pre Pro

250

rhe Pro

val Thr

Ser
Thr

220

LYS

Pro

Cys

fhe Asn Tr

s Pro Arg

315

Thr val
330

5 val Ser

Ala Lys

Arg ASp

Gly phe
395

Pro Glu
410

ser Phe

Lay

Gly

Glu
380

Tyr

Asn

Phs

page 193

Leu
205
Tyr

Lys

Pro

val
285
Tyr

Glu

His

Gin
365
Leuy
Pro

Asn

Lau

180

ser

Ile

val

Ala

val

Gin

Gin

Ala

350

Pro

Thr

ser

Tyr

Tyr

Thr

Val

/S ASH

Pro

255

LyS

val

ASD

Tyr

ASD

Ley

Arg

LYS

ASD

Pro

240G

Glu

ASp

ASp

Asn

320

Trp

Pro

Glu

ASn

Ile
400

5 Thy

Lys



Leu

ser

465

Ala

Fro

Trp

s5er

4

i

Lys

val

His

Ile

625

Glu

Fhe

Thr

val

450

ey

Thr

Ley

530

Glu

ser

Pro

Ile

Phe

610

LYS

Glin

Tyr

val
435

Met

ASn

Pro

2 Ser

515

Ser

ASN

Pro

sey

AsSn S

585

Trp

Thr

Lay

Pro

420

ASp

His

Pro

Phe

Met

500

Gly

val

Ile

Glin

Gly

val

LYS

Arg

Lys

Gly

Ser

485

val

Ala

Ser

Ty

Leu

565

Phe

Leu

Thr

Ala

Ser

645

Glu

sey

Ala

Tyr

val

ser S

550

Lay

Ser

Gin

Pro

Ala

630

Gly

ala

2061080

Arg

Leu
455

5 Arg

Lau

Glin

val

Gly

Ser

Thr

Lys

Trp

440

His

Gly

Lys

Thr

520

Glu

Leu

Tyr

Ser

Giu

6500

Thr

Ser

Ala

val

425

Gin

ASN

Arg

Gin

Gin

505

Thr

Ala

Phe

val

Gin

His

Lys

2 Gin

val

Trp T

phe

Gly

Phe

Gly

Ty

Met

Ser

L7 e
[
[

Thr I

Gly

Gly

Gly

Ile

635

va'l

LYS

AsSn

ASD

Ile

Thr

Ile
540

Thr

Thr T

Gly

rhe

Cys

val

page 194

val
445

Gin

val

Ser

Gin

Gin

Prro

Leu

ASp

430

Phe

LyS

Gly

Glu

Leu

510

Ser

Cys

LyS

Ala

590

Ty

Pro

Leu

Asn
670

033_30wo_606194_seglisting

Ser

Glu
495

Ley

Pro

Arg

Lay

Ser

C¥YsS

Lau

Leu

Leu

Gin

Glu

ASp

Asn

- Leu



Glin
675

s5er
690

Glu
705

Ser Pro val

<Z210>
<Z11»
<212>
<213»

<220>
<223>

<400> 136
atggattgga

136
22032
DNA

gtgeagotgo
tgcgtggeat
gagaagggac
tatgetgagt
tatctgoaga
4CAAQCACAA
GUAACAYCAY
tggaacageyg
gogcrgtact
tatatctgea
aagtcotgry
ccragogtgt
gaggtcacct
tacgtggaty
tctacotata
gagtataagt

AAGGECCARAY

Ser Gly Asn

Thr Tyr Ser

Ley

val

ser Gl

sey

Tyr

206108_0033_30w0_606194_seglisting

n Glu Ser val Thr Glu Gin Asp Ser Lys

680

695

710

Thy

i
LN

catggaggat
aggagtcagy
ctggeticac
tggaatgggt
cagtygaaggy
tgaacactct
accgegotat
agggaceoto
ctctgggatg
gagcootgac
cectgtecte
acgtgaatca
ataaaacaca
tectgtttec
gtgtggtogt
gegtogaagt
gggtcgtgag
gcaaagtgag

gacagccaag

Artificial Sequance

PGXG226, DMAb-2G4

Tetgtttotg
aggaggactg
ctttagtaac
ggctgagatc
gcgattcaca
gagagodgaa
ggattattag
cgtgtittacc
totggtgaag
ctetggggec
tgtggteact
caageecage
tactigccea
acceaageea
ggacgtgict
gcataatgec
tgtectgaca

AfgAageCecay

Asn Thr Leu

Ala Cys Glu

Phe Asn Arg

Thr

Thr
715

Val

Glu

~ 6
[ QR |
o

gtogeogeeg
atgcageecy
tactggatga
cgactgaaaa
attagcaggg
gacaccggaa
gggoeagggca
ctggeeoctt
gactacttcc
catacatttc
gtgooaagtt
aataccaaag
cottgtocag
aaagacacac
cacgaggace
aagaccaaac
gtgotgeace
ctgeeageac

gigtacacecco

585

Leu Ser Lys Ala Asp

700

His GIn Gly Leu

Cys

caactggaac
gcggaageat
attgggtcog
gcaacaatta
acgattctaa
totactatty
cttocgtoac
ctagtaaaag
ctgagecagt
ctgotgtget
caagoectyag
tcgacaagaa
caccigaact
tgatgattte
ccgaagtcaa
€Cagggagga
aggactgget
ccatcgalaaa

tgeotecatc

page 195

ASp

Tyr

Ser
720

ceacgotgaa
gaagotgtec
ccagtcacct
COCCACCCAC
aagaagtgtg
Cacacgggac
cgtgageroe
caccicegga
caccgtgtca
gcagtcaage
Cactcagace
agtggagoct
gotgggagga
cogoactoct
grtcaactyy
acagtacaac
gaacggcaay
aactatitce

tcgggacgaa



ctgacaaaga
gergtggagt
ciggactooy
cagcagggoa
cagaagticac
gctactaact
gteetgeaga
attcagatga
acttgtegeg
ARAAGCCCCT
ttctctggea
gattttggga
actaagotgy
gaacagctga
gaggcaaagy
gtgactgagce
aaagctgact
tcaccagtga

<210>
11>

137
711
PRT

<400> 137

Gin val Gin Leu Glin Gin

i

Ser val Lys Ile Ser (ys
20

Ser Met Asn Trp val Lys

35

Gly Asn Ile Asp Thr Tyr

50

gogaatctaa
atgggecttt
acgtettitce
tgagectgtc
tcagectget
cocaggrgtt
cacagroooo
ccrctgagaa
agctgotggt
gtggatcagg
cttactattg
agatca’aac
agagtggeac
tccagiggaa
aggacagtaa
acgaaaagea

ctaagtoctt

DMAb-4G7

5

206108_0033_30w0_60619%4_seglisting

tctgactigt
tggacagooo
ctttctgtat
tigcagtgtyg
cccaggeaag
gaaacagyca
tatcteacty
agcatcacty
catctacage
ctactcegea
gacacagtat
coageactto
Cgregeagoo
cgcoctcagio
agtggataac
ggattcaacc
caaagtctat

taatcoguay

Artificial Sequence

sSer

Lys

Gin
40

Tyr
55

ctggtgaaag
gagaacaatt
agtaagctga
atgcatgaag
cgaggacgaa
gacgactyy
ctgorgtgga
agogrorocg
agcecrggert
acaatcctgg
agcctgaaga
tggggeacac
coototgtgt
gtgtotctge
goootgoaga
tatageotgt
gratgegagy
gagtgttgat

Gly Pro Glu Leu
Ala Ser Gly Ser
25

ser Asn Gly Lys

Gly Gly Thr Thr

gerictateo
acaagaccac
ccgiggataa
ccctgoacaa
aaaggagatc
aggaaaatcc
TTageggeac
1GYYAgARAC
ggtatcagea
cogacggagt
ttaatagtct
catacacttt
tcatttttce
tgaacaattt
gcggcaattc
ccaacaccct
tgacacatca

ad

atccgatate
accocctygty
atcacggtayg
tcattacaca
tggaagtygy
tggaccaatg
ttacggegar
agtgtccate
gaagcaggga
gcettctagg
gcagtcagag
tggCgyagyy
acccagtgac
ctaccctaga
ccaggaatct
gacactgagc

gggactgagr

Glu Met Pro Gly ala

15

Ser Phe Thr Gly Phe
30

ser Leu Glu Trp Ile

45

Tyr Asn Gin Lys Phe

)

Page 196

1200
1260
1328
1380
1440
1500
1560
1620
Load
1740
1800
1860
1920
1980
2048
2100
2160
2202



Ala

Thr

Pro

Ast

Glin

ser

ser

Thr

225

Sar

Arg

Pro

Ala

val
305

Gly

Gin

Arg

Leu

Ley

130

Ser

Ser

ser

AsSn

210

His

val

The

Glu

Lys

290

ser

LYS

Lay

sSer

val

115

Ala

Ley

Gly

Ser

Lay

195

Thr

Thi

phe

Pro

val

275

Thr

val

Ala

Lys

Ala

106

Thy

Pro

val

Ala

Gly
180

&
o
A

Lys

Cys

Leu

Glu

260

LYS

Leu

Thr

ser
85

Tyr T

val s

Ser

Lys

Leu

165

Ley

; Thr

val

Pro

Phe

245

val

Phe

Pro

The

Ser

>
1L
el

Thr

Tyr

Gin

ASp

Pro

230

Pro

Thr

ASn

Arg

val
310

206108_0033_30w0_606194_seglisting
Thr val Asp Lys Ser Ser Ser Thr
75

Thr

Gly

ser

sSer

s5er

Thr

[ B
Ui

ys

Pro

Cys

Trp

Glu

295

Leu

Ser

ser

Phe

Gly

Ley

Fro
LYS
val
Iyr
Glu

His

Glu

Thr

105

Thi

Pro

val

Ser

185

Ie

s val

Ala

Pro L

val
285

val

Gin

Asp Ser
GG

phe Ala

- Thr Lys

Ser Gly

Glu Pro

155

His Thr

Ser val

Cvs Ash

Ala

Tyr

Gly

Gy

1448

val

rhe

val

val

Glu Pro Ly

Pro Glu
235

Asp Gy

Tyr Asn

Asp Trp
315

Lay

Thr

val

val

ser

300

Lay

page 197

val

Trp

Thr

Pro

Thr

Asn

205

ser

Lau

Ley

Ser

Glu

285

Thr

Asn

Tyr

Gly

110

ser

Ala

val

Ala

val

180

His

Cys

Gly

Met

His

270

val

Tyr

Gly

ala

Tyr

95

Gin

val

Ala

ser

val
175

Pra &

LYS

AsD

Gly

His

Arg

LYS

Tyr
a0

C¥YsS

rhe
Leuy
Trp
16

Leu

£
Lys

Pro
240

val

Glu
320



Tyr

Th

Leu

Cys

Ser

385

ASp

sSer

Ala

Lys

Leu

465

Lau

val

Leu
545

Ser

Ile

Pro

Ser

Arg

Leu

Arg

450

Leu

Gly

Gly

Gly

Cys

Ser

val

Gly

ASP

Trp

e TT
[spers
L

LyS

Thr

ASP

Glu

515

Tyr

sey

LYS
LYS
340
Sear
LYS
Glin

Gly

Gin
420

Arg
Glin

Glin

Ala
AST

Gly

[N R 3
I nnd

Ala

APg

Gy

Pro

ser

405

Gin

His

LYS

Ala

val
485

> Gin

val

Trp

Ala

ser
565

Lys

ASD

phe

Glu

390

Phe

Tyr

Arg

Gly

Phe

Met

Thi

Tyr

206108_0033_30wo_606194_seglisting

Gly

Glu

Tyr

375

ASH

pha

ASHT

Thr

Thr

Ile

Gin
535

5 Thr

Thr

Glin

Ley
360

Pro S

ASN

e

val

Glin

440

ser

val

¢ Ser

Glin

Thr

520

Gin

Leu

Gin

< Asn Lys Ala Leu

Pro
345

Thr

Tyr

TYyr

phe
425

Leu

ser

505

Cys

Phe

330

arg Glu

Lys Ash

- Asp Ile

Lys Thr
395

Ser Lys

410

Ser Cys

Ser Leu

Ser Gly

Glu Asn
475

Leu Ley T

450

pro Ala

arg Ala

Gin Gly

Glu Gly

555

Ser Leu
570

Pro

Gin

ala

380

Thr

Lay

ser

ala

460

Pro

sey

LyS

540

val

LYS

page 198

Gin

val

365

val

Pro

Thr

- val

Leu
445

Thr

Gly

Ley
Glu
525

ser

Pro

val

350

ser

Glu

Pro

va'l

Met

430

ser

Pro

2 Ser G

Ser

516

ASn

Pro

ser

ASN

ero Ala Pro Ile Glu

335

Tyr

Ley

Trp

val

Pro

Phe

Met

Ile

Gin

Arg

sey

Lys

Thr

The

Glu

Leu

400

Lys

Glu

val
480

y Ala

Tyr

Lay

rhe

566

Leu



Gin Pro

Pro pPhe

Ala
610

Gly Thr

625

Ala Lys
Glu
ASH

s5er

Ala
690

Tyr

ser pPhe

705

<Z210>
<Z1l»
<Z212Z>»
<213»

<220

Pro S

Glu

Thr
585

val

Ser

Thr

075

Cys

Asn

138
2186
DNA

. Ser

Phe

Gly ser

val phe Ile

val
630

val

Gin Trp Lys

val Thr Glu

660

Leu Thr Leu

Giu val Thr

Glu
710

Arg Gly

206108_0033_30w0_60619%4_seglisting

sSer

Gly

phe

615

Cys

val

s5er

His
695

Cys

Artificial Sequance

Tyr

Thr

600

Pro

Lau

ASP

Phe
585

Glu

Pro S

Ley

ASn

ser

665

Ala

Gly

Cys Gln His His Phe
590

Lteu Ghu Ite Lys Thr

605

Glu Gin
620

ASD Leu

ASn Asn

635

Phe Tyr Pro

Ala Gin Ser

650

Leu

Lys Ser Thr

670

Asp Tvr Glu Lys

685

Leu Ser Pro val

700

Ser

i ASH

TYr S

<223>

<4030> 138
atggattgga

gtgeagotgo
tgcaaggeat
gggaagtcce
cagaagttca
cagotgaaga

accaaaggac

catggaggat
agcagtcagy
caggaagelc
tggagtggat
AAGECARYYC
goctgacate
crttcgocta

catctgtgtt

DGXY229, DMAb-4G7

Totgritoty
gcctgageoty
cttcacaggy
cggcaacatt
tacactgact
cgaggattct
Ctggguccag

toooctgget

gtegoegeeg
gaaatgootg
tttagcatga
gacacctact
gtggacaaat
geagtgtact
ggaaccotgg

cctictagta

ccactggaac
gcgerictgt
acigggigaa
atggcggaac
ctagttcaac
attgcgetag
teacagtygag

agagtacatc

page 199

Gly Thr

val ala

LYS

Glu
640

Arg
ser
655

Leu
val

LYS

Thr

-~
<
7]

CLAcYoooay
gaaaatcagt
acagagcaat
cacatacaat
cgcatatatg
atcagcatac
ctccgoctec

aggaggaact
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«<220>
«223>

<400>

Met Asp Trp Thr Tr
1 5

Thr

Fro

Ser

ASNH

Thr

Pro

Thr

val

ASn

His

ser

Thr
50

P Ley

Pro

Glin

Tyr

Tyr
130

Gy

val

Phe

val

val

DMARS
139

Ala

ser

Glu

Ser

val

Tyr

115

Trp

Pro

Thr

Thr

Pro

195

Thr

ASn

Glin

20

Thy

Gly

Trp

Lau

Fhe
160

g
=
Wy

Gly

ser

Ala

val

180

Ala

val

val

Leu S

val

ey

Lys

85

Leu

s Ala

Gin

val

Ala

165

Ser

val

Pro S

LYS

Arg I

Thr

Gly

Ala
70

sey

Lys T

Arg

Gly

Phe

150

Lay

Trp

Ley

Pro

206108_0033_30w0_60619%4_seglisting

Leu

Leu

Glin

Arg

Thr

135

Fro

AsSn

Glin

Ser

Leu

Thr

40

Ile

Ley

ser

Asp

120

Ser

Leu

;Lys

Ser

ser

200

ser

ASN

Phe

Glu
25

Cys

;T p

Trp

Ser

ASN

105

Pro

val

Ala

Ley

Gy

185

Ley

Thi

Lau val
10

Ser Gly

ser Leu S

Pphe Arg

Trp Asp

Ile Ser
g0

val Asp I

Phe Gly

Thr val

Pro ser

155

val Lys

17¢

Ala Leu

Gly Leu

Gly Thr

Lys val

Ala

Pro

Tyr

ser
1448

Thr

Tyr

Gin

220

ASD
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Ala
Gly
Gly
45

Pro

ASDE

ASD

ser
ser
205

Thr

LysS

Ala

Ile
30

FPhe

Ser G

LYS

Phe

Asp

110

Ala

Ser

Pha

Gy

180

Leu

Tyr .

Lys

Thr
15

Lay

Tyr

Ser

95

Thr

Ala

sey

Thr

Pro

175

val

val

*Leu

Lys

Tyr
a0

Met

Thr

ser

160

Glu

His

Ser

> Cys

Glu



Glu

Asp

Trp

Pro

LYS

Leu

Thr

val

290

val

Ser

Ley

Ala

Glu Pr

ASn
R

and

Ile

Thy

Ala

The

Ley

ser

450

ser

Ser

Lay f

275

sey

Thr

val

val

Pro

Thr

435

val

Ley

ys

val

val

s5er

ASD
245

Glu

His

Tyr

Ley

Glu Trg

Pro

420

val

Met

sSer

Pro

238

Lys

Pro S

ASD

ASN

310

val

Glu

Lys

Thr

Thr

390

Glu

Ley

Lys

5 Gy

Gly
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235

Thr

Arg

Pro

295

Ala

val

Tyr

Thr

Ser

Asp

s5er

His

val

Thr

280

Glu

LYS

Ser

Lys

Ile

360

Pro

Leu

Asn

Ser

Arg

440

Leu

Arg

Thr

Phe

265

Pro

val

Thr

val

Pro

val

ASp
425

Trp

His

Vs

250

Lau

Glu

Lys

Lys

Leu

330

LysS

Ser

Lys

Gin

410

Gly

Gin

Asn

Arg

Pro

Phe

va'l

Phe

Pro

315

Thr

val

Ala

Arg

Gy

395

Pro

ser

Gin

Pro

Pro

Thr

ASN

300

Arg

val

sey

LyS

ASp

380

Phs

Glu

rhe

Gly

s Tyr

460

Arg
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Cys Pro
Pro LySs
2

Cys val

)
o
(%]

Trp Tyr

Glu Glu

Leu His

ASN LYS

350

Gly Gln
365

Glu Leu

TYr Pro

Asn Asn T

rhe Leu
430

Asn val
445

Thr Gln

Arg Ser

Ala

255

Pro

val

val

Gin

335

Ala

Pro

Thr

sey

Tyr

Phs

LYS

240

Pro

-~
<
7]

val

ASD

Tyr

ASp

Lau

Arg

Lys

Lys

ser

Ser
480



Gly

AsSn

Ala

Pro

Leu Try

Lys

Ala

545

Gly

Leu

Gin

[22X )
[ -]
(9 R

ASp

Asn

Leu

Phe
530

Ser

val

Thr

Gin

610

Glu

Phe

Gin

ser

690

Glu

ser

Thr

Glin

ser

Pra

Il
595

Tyr

> LYS

Glin

Tyr

Ser
075

Thr T

LYS

Pro

ASn

Pro
500

2 Ser

sSer

AsSn

Pro

Ser

Sar

Thy

Leu

Pro

660

Gly

His

val

Phe
485

Met

Thr &

val

Ser

val

LYS

645

Arg

AsSn

Ser

LYS

The
725

val

Ala

rhe

Met

Tyr

ala

630

Ser

Glu

Ley

val
710

LYS

206108_0033_30w0_606194_seglisting

Leu

Tyr

Lau

Thy

Glin

Pro

615

Ala

Gly

Ala

© Glin

ser
695

Tyr

ser

Glin

Gly

Gly

Ala

Ile

Gly

Ser

600

Leu

Pro

Thr

LYS

Glu S

680

ASN

Ala

FPhe

Thr

505

ASD

AsD

val

Tyr

Ser

585

Glu

Thr

Ala

val

665

Thr

Cys

Asn

490

Gin

Arg

Ala

ser

570

Gly

ASp

rhe

- va'l

ser

650

Gin

val

Lau

Glu

Arg
730

val

c val

val

Trp

Ala

ser

Leu

Gly

pPhe I

635

val

Trp

Thr

Thr

va'l

715

Gly

rhe

Ile

Met T

Ser L

544

Tyr

Ala

ala

620

val

LYS

Ley
700

Thr

Glu
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Gin

Thr

ASD
665

Gly

2 phe

C¥YsS

ser

His

Cys

Ser

510

Glin

Thr

Gin

ArG

596

Tyr

Thr

Pro

Leu

670

ASp S

LyS

Gin

- Leu Leu Lys Gin aAla Gly Asp val Glu

495

Lay

Cys
Lys
TYF
Phe
Pha
Lys
Pro
Ley
655

Asn

Ala

Gly

Glu

Lau

Gin

Lys

P

560

Thr

Thr

C¥YsS

Ley

Ser

640

AsSn

Ley
720
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ggcgaccgayg
tatcagcaga
accggegtge
tctaatatge
ctgacattty
atttttecac
aacaatticet
ggaaattcce
aacacactga
acccatcagy
ctogag
«<210>

«<211>

<212>

<213>

<220>
<223>

<400

141
729
PRT

DMak
141
Met Asp Trp
1

Thr His Ala

Pro
35

ser
50

Arg Tyr

Glu Trp val

65

val Lys

Leu Tyr Leu

Tyr Cys Ala

Gly Gly 5

tgtotetgac
agootgggea
ctgatoggit
agagtgaaga
gagoagggac
cotctgatga
accccaggga
aggagrtetgt
ctcrgtocaa

gcctgagite

-14

Thr Trp

Glu val

20

Leu

Asp Met

ser Ala

Glin
160

Arg val

Arg
Gin
Arg
His
Ile
70

rhe

Asn

Arg
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ctgtaaggoco
gtccccaaaa
€accggaage
tctggetgac
taagotggaa
gcagetgaag
gactgaacag
ggCagactac

accagtgaca

artificial Sequence

2 Leu

Leu val

Lau
40

Trp val

33

Gty Thr

Thr Iie
ser

Lau

Phe Gly

Ser C

agtcagaacy
ctgotgatct
gagtocggea
tacttetgee
atcaaaacag
traggeacty
cagtggaaag
gatagtaaag
gagaagcaca

aagtctttta

Leuy val
10

Phe

Glu
25

Ser Gly

Ala Ala

aArg Glin Ala

Ala Gly Asp

75

Aarg Glu
90

Arg Ala Glu

105

Asp Thr Ala

Tcggaactge
acagigertc
cagactitac
agcagtactc
1Cgeageeee
ccagegtogt
1Ggacaacyce
actcaaccta
aagtctatge

atcgoggaga

Ata Ala Ala

Leu
30

Phe

Thr
60

y LyS

The Tyr Tyr

Asn Ala Lys

Ala
110

Asp Thr

val Asp Tvr
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tgtggeatyy
aaacagatat
totgaccatt
ctottateca
ctocgtgitc
grtgtotgetg
retgeagage
ttctcigagt
ctgcgaagig

gtgttgataa

Thr
15

val

Thr Phe

Gly Leu

Pro Gly

al

ASN
95

Sar
val

Tyr

Trp Gly

1680
1748
1800
1860
1920
1980
2040
2100
2160
2220
2226



Glin

val

145

Ala

Ser

val

Pro

ASp

Gly

Ile

Glu

Lys

Glu

Gly

Phe

ey

Trp

Leu

Ser S

210

Pro

Lys

Fro

Ser

ASD

290

ASn

val

Glu

LYS

115

Thr

Pro

Gly

ASn

Gin &

185

Ser

Thr

Arg

Pro

ala

val

Tyr

Thr
355

Lau

Lau

ser

ASn

His

*© val

260

Thr

Glu

Lys

Ser

Lvs

346

Ile

val

Ala

s ey

165

Gly

ser

Leu

Thr

Thr C

245

Phe

Pro

val

Thr

val

325

oys

Ser

Thi

Pro

150

val

Ala

Gly

Lay

Glu

LYS

LyS

LYS
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val

135

ser

Lys

Lau

Lau T

Thy

215

val

Pro

Fhe

val

Fhe

295

Pro

Thr

val

Ala

120

Ser

ser

Asp

Pro

Pro

Thr

280

Asn

Arg

val

ser

LyS
360

Ser

Tyr

sey
185

"~ Ser

The

Pro

265

Cys

Trp

Glu

Lay

Ala ser
Ser Thr
155
£he Pro
170
Gly val
Leu ser
Tyr Ile
Lys val

235
Pro Ala
250
Lys Pro
val val

Tyr val

Glu G
3

Lvs Ala

Glin Pro

Thi
140
Ser

Glu

His

Cys
220
Glu

Pro

LYS

val ¢

ASD

300

Tyr

ASD

Ley

Arg
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125

Lys Gly Pro &

Gly

Pro

Thr

Val

2045

Asn

Prro

Glu

Asn

Trp

Pro

Gly

vall

FPhe

180

val

val

Lys

Leu

Thr

270

val

val

Ser

Ley

Ala

350

Pro

Thr

Thr

Asn

Ser

(D
[ B

Mo

Ley

sey

The

Asn
335

Pro

Ala

160

val

Ala

val

His

CYS

240

Met

His

val

Tyr

320

Gly

val



Tyr

Leu
385

Trp

val

ASp

His

Pro

465

Phe

Met

Gly

Ala

(AR )

4

Lys

Arg

ser

Ile

The

370

Thr

Glu

Leu

Lys

Gly

Ser

val

Ala

ser
530

Ser §

Leu

Phe

ey

ser
610

Lay

Cys

AsD

sey
435

U Ala

LYS

Lay

Lay G

Tyr

val

Lay

Fro

Lau

sSer

426

Arg

Leu

Arg

Lau

phe

Ile

(A
0 e
[l

Pro

rphe

Fro

val

0
O
W

ASD

Trip

His

Gly

LyS

485

The

; ASp T

Asp

ey

Tyr
565

Ser G

Glu

The

Gly

Gin

Gin

Arg

ASD

phe
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Asp Glu Leu Thr Lys Asn Gin val

T ArYG

375

Gly

Pro

ser

of I3
17 ~ein
Wi n

Lys

Ala

val

2 Gin

phe

Gly
615

Phe

Glu

FPhe

Gly

Ty

Arg

Gly

FPhe

Met
520

] Thr

Ser S

Gly 7

Ala
600

Pro

Tyr

ASN

rhe

425

AsSn

Thr

Arg

ASD

Ila ¢

505

Thr

Ile

S Gin

Pro

ASn

410

Leu

val

Gin

ser

val

490

Glin

Thr

Gin

Leu
570

" ASD

Tyr

Thr

ser
395

Ty

TV S

Phe

LyS

4 O
o et
(S 4

Glu

e

Ser

Cys

Lys

Glin s

Phe

Tyr

LYS

380

ASD

LyS

Ser

Ser

460

Glu

Ley

Pro

Thr

Cys

val
620
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Ile Ala

Thr Thr

Lys Leu
430

Cys Ser
445

Leu Ser

- gly Ala

Asn Pro

Leu Trp

ser Ser

525

Ala ser

Gly Lys

- gly val

Leu Thr I

590

Gin Gin
605

asp Ile

val

Pro

415

Thr

val

Ley

The

Gy

495

Ie

Ley

Gin

ala

ser

LYS

ser

Glu

400

Pro

val

Met

ser

Asn

480

Pro

Ser

ser

Pro

560

ser

2 Ser

Tyr

Thr



val Ala ala

625

Lys Ser Gly

Arg Glu Ala

ASn

ser

Ley
690

Ser

5 val

LYS S

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

142
2214
DNA

<220>
<223>  pGX3

<400> 142

Pro ser

va
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1 Phe Ile

630

Ala
645

Thr

5 val

Ser

Thr

s5er

Ala

sey

Gin

val

Lay

Glu

val val

Trp

Lys

Glu
680

Thr

Thr
695

Leu

val Thr

710

Fhe
725

244,

ASn Arg

Gly Glu

artificial Seguence

DMAb-10

ggatccgeeg ccaccatgga ctggactigg

gagactcatg
agcctgagge
gtgcgocagy
acatactatce
rorotgtace
aggetgogot
agctoogoct
tctggoggea
gtgtoctgga
tootetggec
cagacatata

gagcecaaagt

ccgaggigea
tgtoctgoge
caacaggcaa
caggetoogt
tgoagatgaa
tCHGCQAcac
CCACCAAGAY
cageegeect
actetggege
tgractooct
tctgoaacgt

ccigtgataa

gotggtogaa
agcatctgge
gggactggag
gaagggcagy
cagcotrgaga
agcagtggat
accaagogty
gggctgtotg
CCEgaceage
gagotoegtyg
gaatcacaag

gaceeacadca

Phe Pro Pro
635

Lau
650

Cys Leu

val
665

ASp ASH

Asp Ser

Ser Lys Ala

His Gin

~§
L

Cys

agaatccigt
tctggagggy
ticaccitta
tgggtgtaty
ttcaccatet
googaggaca
tattguggec
ttoccactygy
gtgaaggatt
ggagtgeaca
grgaccgtge
ccrageaata

tgoectoect

Ser Asp Glu

Asn Asn Phe

Ata Leu Gin

Asp Ser

635

LYS

ASD Giu

700

Tyr

Ley Ser

tootggtoge
gootggtoca
ggagctacga
cCatoggaac
coogogagaa
cecgoogigta
agggcaccct
caccttctag
acttccctga
catttcohge
catotagote
caaaggtgga

gtocageace
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Gin L

Tyr
855

ser
Thr Tyr
His

LYS

val
720

Pro

cgecgotact
gcotggegge
catgcactgg
cgeaggegat
cgecaagaat
crattgogoeco
ggtgacagty
caagtocace
gocagtgaca
cgtgotgoag
ccrgggoace
caagaaggtg

tgagcigoig
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Thy

Pro

Arg

ey

Tyr

ASp

Lys

145

Gly

Fro

The

val

ASNH

225

Pro

Glu

His

Gly

ser

50

Tro

val

Tyr

Cys

val

130

Gly

Gly

val

Phe

val

210

val

Ley

ala
Gly
35

ASn
val
Glu
ey
ala
115
Trp
Pro
Thr
Thr
Pro

195

Thr

Leu

Glu

Ser

sSer

Gly

Gin

106

Arg

Sar

Ala

val

180G

Ala

val

val

Ley

Leu 5

L&y
Arg
&5

Met

val

val

Ala

165

ser

val

Pro

LyS

s ASD

245

Gly

Ile
70

Phe

Asn

phe

150

Lay

Tro

Lay

sey

Pro S

230

LyS

Pro
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Leu

Leu

Tep

55

Tyr

Thr

Sar

. Ser

Thr T

135

Pro

Gly

AsSn

Glin

Thr

Ser

val

Ser

40

vall

ser

Ile

e

Ser

120

Leu

Cys

Ser

Ser §

200

Ser

ASN

His

val

25

Cys

Arg

sey

val

Ala

Ley

Lay

Thr

Thr

rhe
265

aAla

Gin

Gly

Arg

80

val

Gly

Thr

Pro

val

170

Ala

Gly

Gly

N
W
Ow

Ala

Ala

Leu

75

Asp

Glu

Thr

val

Leu

Leu

Thr

val

235

Pro

sey

Pro
60

The

Asn &

ASD

rhe

sSer S

140

ser

ASp

Thr

Tyr

Gin

228

ASpD

Pro

Leu Phe Pro

page 210

Gly
45
Gly

ala

The

Lys

Tyr

Ser

Lys

Cys

Pro

Phe

Tyr

LyS

Ala
110

- Tyr—.

Ala

ser

FPhe

Tyr

LyS

Pro

LyS
274

Glu Ser Gly Gly Gly Leu Ile
30

Ala

Asn
g5

Ley

Thr
Pro
175

val

Ile

val

Ala

255

Pro

Gin

val

Ley

. ASD

86

Thr

Tyr

Met

Thr

Ser

160

Glu

His

C¥YsS

Glu

244

Pro

Lys



Trp

Pro

Glu

ASNH

385

Ife

Leu
465
Gly

ASn

Lau

The

val

290

val

ser

Leu

Ala

Pro

370

Glin

Ala

Thr

Leu

s Ser

450

Ser

Ala

Fro

Trp

Lay

275

Glu

Thr

ASn

Pro

355

Gin

val

val

Pro

Thr

435

val

Lay

Thr

F

Ea

His

val

Tyr

Gly

340

Ife

val

Ser

Glu

Pro

420

val

Met

Ser

AsSn

Pro

506

s5er

Met 17

ATg

Lys

Glu

Tyr

Leu

Trp

405

val

His

Pro

Phe

485

Met

Gly

ASD

5 ASnH

310

val

Glu

LYS

Thi

Thr

390

Glu

Lay

LYS

Glu

Gly

ser

val

Ala

206108_0033_30w0_60619%4_seglisting

T ArG

Pro

295

Ala

val

Tyr

The

ser

ASp

Ser

Leu

Leu

Tyr

Thr pPro Glu val Thr Cys val val

280

Glu

Lys

ser

LYS

Ile

360

Pro

Leu

Ser

ArG

440

e

Arg

Leu

Glin

Gly

val

Thr

val

{ys

345

ser

Pro

val

Gly

Trp

His

Thr
505

ASD

LVS

Ley
330

Lys

Lys

Gin

410

Gly

Gin

Asn

ATy

Gin

490

Glin

Phe

s Pro

315

Thr

val

Ala

Arg

[T )

L0 =t
D

Pro

Ser

Glin

His

Lys
475

Ala G

val

ASn
300

Arg

val

LYS

ASD

380

Phe

Glu

Phs

Gly

phe I

Ile val Met
page 211

285

Trp

Glu

Leu

Tyr

Asn

Phe

Arg

ASD

Thr

Tyr

Glu

His

Ley

Pro

Leu

430

val

Glin

Ser

val

2 ser

510

Gin

val

Gin

Pro

Thr

Tyr

Tyr

Phe

LyS

Gy S

Glu
495

Ley

sey

val

Leu

Arg

LysS

ser

ser

Leu



Arg Ser
530

ser Ser

545

Tyr Leu

Ser Asn

Gly Thr

Gly val

610

Gly Gin

rPhe Tle

val val

Trp Lys

Thr Glu G

6590

Thr Leu S

val Thr

Gly Glu

515

Lay

Gin

Gin

Arg

585

Tyr

Gly

Phe

Cys

val
675

His

Cys

144
2244
DNA

Ser

Ser

Phe T

Tyr

Thr

Fro

Leu

660

ASD

ASp

Lys

Gin C

val

Leu

s Pro

565

Ser

Cys

Lys

Pro

645

Leu

AsSn

ser

Ala

Thi

Ley

550

Gly

Gly

Lay

Met

val

630

ser

Asn

Ala

206108_0033_3@w0,606194_§§q1isting

Gin

val

Glu

ASp

ASn

Lau

s5er

Artificial Sequence

520

525

Gly Glu Pro Ala Ser Ile Ser

Arg

ser

Pro

Ile

600

Ala

Ile

Glu

FPhe

Gin

680

Ser

Glu

Ser

ASN

Pro

585

ser

Lay

LYS

Gin

Tyr

sey

Thr

LYS

Pro

Arg

Gin

Thr

Gly

Tyr

His L

val
730

y Tyr

555

e

Phe

val

Thr

val

635

LYS

Arg

ASn

ser

540

ASn

Ley

Ser

Glu

Pro

620

Ala

ser

Glu

Ser

Ley
700

s val

LYS
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Tyr

Ile

Gly

Ala

605

Ser

Ala

Gly T

Tyr

ser

Leu

Tyr

Ser

590

Giu

Trp

Pro

Lys

670

Glu

Ser

Ala

Phe

ASpD

The

Ser

Ala

655

val

sey

Thr

Cys

Asn
735

ser

val

Phe

val

640

Ser

Glin

val

Leu

ATy
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gUCageaaca gaucatcagy agtgooagac

tteaccotga agatcageag ggtggaggoc

gcoctgeaga cococtectyg gacattogge

geocgeoocta gogtgtteat citiccaccc

agegtggtgt goctgetgaa caactictac

gataacgooe tgeagagogy caattoooaqg

tecacatatt ctctgagote caccotgaca

gtgtatgoet gogaggtgac Coaccagaac

agaggegagt gttgataact cgag

<210> 145

<211» 741

<212» PRT

«21%> artificial sSequance

<220>

223> DMAbLZ

<400> 145

Met Asp Trp Thr Trp Arg Ile teu

1 5

Thr His ala GIn val GIn Leu val

20
Pro Gly Ser Ser val Lys val Ser
35 40

Gly Ser asp Thr val Thr Trp val
50 55

Glu Trp Met Gly Gly TIle Ile Pro

65 70

Gin Arg Phe Glin Gly aArg val Thr

85
Thr Ala Tyr Met Glu Leu Ser Ser
100
Tyr Phe Cys Ala Arg Gin Ile Asn
115 120

His Tyr Tyr Thr Tyr Mt asp val

130 135

cgottototy
gaggatotag
cagggeacca
toogacgage
CoCagagagg
gagtcrgtga
ctgagcaagg

crgtotageo

Lau val

10

Phe

Gin
25

Gly

Cys Lys

arg GIn Ala

phe phe Gly

Thr Ala

S¢

Ile

Ley
105

Arg

Glu Met Ala

Trp Gly Gin

Ala s

Ser G

geagoggere
gegtgracta
aggtggagat
agctgaagrc
ccaaggtgea
cCgageagya
cogactacga

ctgtgacaaa

Ata Ala Ala

vall
30

ata Glu

Gly Ala

45

Pro
60

Gly G

Glu Ala Asn

ASp Lys Ser

Thr
110

ASD

rphe
125

Thr Gly

Giy Thr Leu

1448

Page 214

COgAACTYAC
ttgoatgeag
caagacagty
tggraccgoc
gtggaagutg
cagcaaggat
gaagcacaag

gtocoticaac

Thr 61y

15

LYS Lys

Thr Phe

Leu

ala
80

Tyr

Thr
g5

ASn
Ala val
Ile

Glu

val Thr



val

145

Lys

Leu

Lau

The

225

val

Pro

phe

val

Fhe

305

Pro

Thr

val

Ala

ATy

Ser

ser

Thr
Ty
5

Gin
ASD
Pro
Pro
Thr
290
ASN
Arg

val

ser f

Ser

LYS

Tyr

ser

185

ser

Thr

LYS

Cys

Pro

275

Cys

Trp

Glu

Lay

(W0
(A Riy)
[y B}

Glu

Ala

Ser

phe

186

Gly

Leu

Tyr

Lys

Pro

260

LYS

val

Tyr

Glu

Leu

ser

Thr

165

Pro

val

ser

ITe

val

245

Ala

Pro

val

val

Glin

Gin

Ala

Pro

Thr

Thr

158

ser

Glu

His

Cys

238

Glu

Pro

LyS

val

ASD

310

Tyr

ASpD

Ley

Arg

LYS
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Lys Gly Pro Ser val rPhe Pro Leu Ala

Gly
Pro
Thr
val
215
ASN
Pyo

Glu

Asp

AS
2953

AST
Trp

Pro

ASn

Gly

vall

FPhe

200

val

va'l

Lys

Leu

Thr
280

p val

val

Ser

Ley

Ala

360

Pro

Gin

Thr

Thr

Pro

Thr

Asn

Ser

Ley

265

Lay

sey

Thr

ASN

345

Pro

val

Ala

178

val

Ala

val

His

Cys

230

Met

His

val

Tyr

330

Gly

Ile

val

ser

155

Ala

Ser

val

Pro

ITe §

Glu

His

Arg

Lys

Giu

Ty

Ley

Ley

Tro

Lay

Ser
220

s Pro

LYS

. Pro

ASD

300

ASN

val

Glu

LyS

The

380

Thr

page 215

Gly

Asn

Thr

ser

Ala

val

Tyr

Thr I

365

Leu

C¥YsS

Cys

ser

180

ser

Ser

ASH

val

270

Thr

Glu

LYS

Ser

LYS

350

Pro

Leu

Ley

Thr

Thr

255

Phe

Pro

val

Thr

val
335

Pro

val

Pro
160

Val

Ala

- Gly

Gly

Lys

240

Cys

Lau

Glu

Lys

Lys

320

Leu

LysS

Ser

Lys



Pro

ser

Ala

val

Glu

ATy

545

Ast

Gly

Ala

Fhe
625

Phe

Glu

Phe

Arg

Gly

Phe T

ASn

AsSn

Asp

610

Gly

Tyr

ASN

Phe

435

ASn

* Thr

Thi

Arg

Thr
595

Tyr

Pro

AsSn

424

ey

val

Glin

ser

val
500

2 Ser

© Glin

Cys

Lys

Pro

580

Ala

Gly

Ser

405

Ty

Tyr

Phe

Leu

ASD

Gin

Pro

565

ser

Ser

oys

The

S
Lol
]

ASpD

Lys

Ser

Ser

- Ser

4780

Glu
Ley
Pro
Gly
550

Arg

Leu
Asn

LYS
630

206108_0033_30w0_60619%4_seglisting
395

Ile

Thr T

Lys

ys
455

Lau

- Gly

AsSn

Leu

[ -1
(SR

ASp

Glin

Thr

ser
615

Leu

Ala

ey
440
ser
Ser
Ala
Pro
Trp
3

val
ser

Ala

2 Pro

Ile
600

Arg

Thr

val

Pro

425

Thr

val

Ley

The

Giy

505

Ile

Leu

Pro

Glu

410

Pro

val

Met

ser

Asn

490

Pro

Ser

- va'l

APg
val
570

Arg

Gly

Leu

39

Trp

val

ASD

Pro
475

Phe &

Met

Gly

Ala

Asn

555

Leu

FPhe

Ala

Ser

Ser
635

Glu

Ley

LyS

Glu

400

Gly

val

Ala

Lauy

544

Tyr

val

Gin

ser
620

The

Page 216

ser

ASD

Ser

445

aAla

-~
<
7]

*Leu

Leu

Ty r

Gly

Tyr

Phe

- Gly

Ala
605

Asn

val

ASn

ser

430

Arg

Leu

ArG

Leu

Glin

510

Gly

Glin

Ala

Ty

Ser S

596

Glu

His

Ala

Gy
415

ASD

Trp

Thr

Gly

Thr

sey

ASD

Lay

400

Gin

AsSn

Arg

Gin

Ser

val

Trp

560

Lys

ser

Glu

val

. Pro

640



Seyp
Ala ser val
val
Ser
Thr teu Thr
Glu val
Asn

Arg Gly

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

146
2232
DNA

<220>
<223>

<A400>

146

ggtgcagetyg
ctgcaaggea
aguacaggga
ceageggttt
ggagctgtot
cgagatggodo
caccctgoty
tagctccaay
cectgageea
teccgeogty
ctectetety

gatggacaag

val phe I

* Glu

> Phe
645

Cys

val

Gin

Leu Ser

I

Thr

~ X
P
ey

Cys

DGXA260, DMAbLZ

gigcagagog
tctggageea
ctggagtgga
€aggyeagay
ageotgeggt
acctttggeg
acagtgtect
tctaccageg
gtgacagtgt
ctgcagtcta
ggcacccaga

aaggtggage

Pro

Leu

ASD

ASp

LYS

ig

Gin

206108_0033_30w0_60619%4_seglisting

680

695

artificial Sequence

tectgticet
gagcagaggt
cotteggete
tgggcggeat
tgaccatcac
ctgaggatac
agatccacta
ctgcctecad
gcggoacage
cotggaacte
geggectgta
catatatchg

caaagagetg

Leu Asn Asn

065

Asn Ala Leu

ser Lys Asp

Ala Asp Tyr

Gly Leu Ser

650

phe Tyr

Gin

Ser Thr

Glu Lys

715

ser Pro

730

ggtggeagea
gaagaageca
cgataccgtg
catcectite
agCCgacaagy
cgeogtgtat
ctatacatac
caagggacct
cgooctygaga
tggegeecty
cteoctgree
caacgtgaat

tgataagacc

Ser G

Pro Ser Asp Glu Gln Leu Lys Ser Gly

Glu
670

Pro Arg

Asn
685

ser

Tyr Ser

708

His Lys val

val Thr Lys

graaccggaa
ggcagotocg
acatgggtyge
trtggcgagy
tocaccaata
ttctgogoca
atggacgrgt
agegigiteo
tgtctggtga
a4CCageggag
tctgtggtya
cacaagoctt

cacacatgec

page 217

Leu §

Thr
655

Ala Lys

Glu

Gin

*ASH

Ala
720

Tyr

Ser Phe

735

cacacgeaca
tgaaggigic
gceaggoaco
ccaactacgo
cagoctacat
gacagatcaa
gaggacagyd
cactggeace
aggattattt
tgcacacatt
cegtgootag
ctaatacaaa

cteecigice
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Thy

Pro

ser

Tyr

Glin

val

145

Ala

Ser

val

Pro

Gly

Gly

AsH

50

Tro

Ser

val

Phe

Gly

Phe

Ley

Trp

ey

Ser

210

Pro

LYS

Pro

ala

Gly

35

Phe

val

val

Tyr

cys

Thr

Pro

Gly

ASn

Gin

195

Ser

Thr

sey

Gin

Ser

&
o
A

Ala

Lys

Leu

106

Gly

Lau

ey

Cys

ser

180G

ser

Ser

His

val

val

Leu

 Met

Phe
Gly
&5

Gin
Arg
val
Ala
Ley
165
Gly
ser
Leu
Thr
The
245

Phe

Arg

Gin

Ile

-
I

Arg

Met

val

Thr

Pro

158

val

Ala

Gly

Gly

LyS

Cys

Lay
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Leu

Leu

Tep

55

Arg

Fhe

Leu

val

135

ser

Lys

Lau

ey

Thr

215

val

Fro

Fhe

val

ser

40

vall

FPhe

Thr

Ser

Tyr

120

ser

ser

ASD

Thr

TYr S

200

Glin

Asp

Pro

Pro

25

Cys

Arg

AsD

Ile

Ley

105

Gy

LYS

Tyr

ser
185

Thr

Pro

Glu

Gin

Gly

ser

80

Arg

aAla

Ala

Phe
170
Gly

Leu

Tyr

Pro
250

val

Ala

Ser

75

Arg

Ala

Ala

Ser

The S

155

Pro

val

ser s

Ile

val
235

Ala

ser

Ffi"()

60

Asn

ASD

Glu

Ala

Thr

140

Glu

Cys
2280

Pro

Lys Pro Lys
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Gly
45
Gly

Lys

Lys

Gly

Pro

Thr

val

235

AsSn

Pro

Glu

ASp

Leu

Tyr

Ser

The

110

Phe

Gly

Gly

val

Phe

180

va'l

val

LyS

Lau

Thr

Glu Ser Gly Gly Gly val val
36

Thr
Gly

Tyr

Trp
Pro
Thr
Thi

75
Pro
Thr

ASN

Gin

Phe

Ley

Ala

80

Asn

a val

Gly

Ser

Ala

166

val

val

His

Met



Ile

Glu

Tyr

Leu T

385

Trp

val

His

Pro

465

phe

Ser
ASD

290

val

Glu

Ley

LyS

Glu

450

Gly

ser

- val

Ala

val

Tyr

Thr I’

355

Lay

ASpD

ser

435

ala

LYS

Lay

Ley

260

Thr

Glu

LYS

s5er

Lys

340

Pro

Lau

©ASH

5eyr

420

Pro

val

The

val

325

Cys

2 ser

Pro

val

Arg Try

Leu

ATy

ey

Glin

His

Gly

The

Glu

Lys

Lys

Lay

LYS

LyS

sey

LyS

380

Gin

Gly

Gin

ASn

Gin
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val
Phe
205
Pro

Thr

val

Thr

280

ASN

Arg

val

Ser

Ala Lys

Fro

Ser

Glin

Ala

val

Phe

Glu

FPhe

Gly

Tyr

Arg

Gly

phe :

265

Cys val vai val

Tro

Glu

Leu

ASn

345

Gly

Glu

Tyr

Asn

rhe

425

ASn

The

Tyr val

Glu Gin
315

His Gin
330

Lys Ala

Gin Pro

Lau Thr

Pro Ser

395

Asn Tyr
410
Leu Tyr

val Phe

Gin Lys

> Ser Leu

ASpD

LYS

Ser

ser
460

f Ser

Glu

Lay
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270

1sting
7

Asp val Ser

285

Gly

Asn

Trp

Pro

Ile

Thr

LysS

Wi n

e
o

Leu

Gly

Asn

Leu

val

ser

Leu

Ala

350

Pro

Glin

Ala

Thr

Leu

430

Ser

Ser

Ala

Pro

Trp

Glu

Thr

Asn
335

Pro I

Gin

val

val

Pro

415

Thi

val

Lay

Thr

510

His

Val

val

Glu

4060

Pro

val

Met

ser

ASn

480

Pro

2 Ser



gly Ala

val ser
530

Leu Leu
4

LV
i

Lys ala
Glin ser
Phe Thr
Tyr Cys

610
Lys val
Pro Ser
Leu Asn
Asn Ala
Ser Lys
Ala Asp

705

Gly teu

Tyr

Lay

Tyr

Gly

Ley

585

Gin

Glu

ASD

ASn

Leu

675

ASD

Tyr

sSer

148
2214
ONA

Gly

Gly

Ser

Glin

val

58C

Thr

Gin

Ile

Glu

rphe

660

Glin

ser

Glu

Ser

ASD

Glu

Ile

Arg

Ser As

Pro

565

Pro

Ite

Tyr

Lys

Glin

645

Tyr

Ser

Thr

Lys H

Pro
725

Tyr

Thi

630

Ley

Pro

Gly

Tyr

4
o mda
On

val
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val Met Thr Glin Ser Pro Asp Ser Leu

Lys

ATy

Ser

Thy

615

val

Lys

Arg

ASn

Sar

695

Lys

Thr

Aartificial Sequence

0GX8261, DMABL3

520

Thr

LyS

Lau

FPhe

Leu

6500

Ala

ser

Glu

ser
680

Leu S

val

LyS

Ile

Asn T

Ley

sey
585

Ala

ASn

Ala

Phe

Pro

Glu

Asn

ala

Phe
730

Cys

s Tyr

Ser

Glu

Thr

ser
635

Ala S

val

Ser

Thr

Cys

715

Asn

Thi
540

Thr

Trp

Gy S

ASD

rhe

620

val

Gin

val

Lay

700

Arg
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525

ser

Trp

ala

Val

605

Gly

rhe

val

Trp

Thr

685

The

val

Gly

Ser

Tyr

ser

Glin

Ile

vall

Lys

670

Glu

Leu S

Thr

Glu C

His

Gin

val

Gly

Phs

LT WY

Gin

His

Tyr
Thr
Pro
840
Ley
ASD
ASD

Lys

Gin
O

~ 4
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aattccacaa
cetagoccaa
atcoctgigge
gacttcgatc
agegeegagy
aagatcaacy
aggatctgga
ggacetggaa
tgeagactge
ACAACCYagy
agatgggycy
tcteggaata
ggatggggac
atcctgotge
accaagtata
<210>
<211>

<212>
<13>

150
681
PRT

<220>
<223>
<400> 150
Maet Lys Thr
1

Lys Thr Leu

val Asp Sar

35

Leu Met

50

Gly

Glu Ala 3

65

val Glu Tyr

agtctocaac
CCCCCAACCC
gegaggygega
cagtgeccaa
aggatcagea
agaataccge
gcglgragga
tcgagggact
ggcgeetgge
agcgeaccett
gcacctgeaa
tcagogagea
tgctgtctat

toggctgata

Thr Cys Leu

5

pro Tle
-

£

val Cys

Phe Thr

5 Arg

Glu
&5

Thr

Lay

sey

Ley

Trp

70

Gly

206108_0033_30w0_60619%4_seglisting
CCCAaAcacaa ccaataagea ctocacotot

cacaaccgtg
tacagoooag
catgriccce
taccaagaca
cgectetact
ctattoogyc
ggacgatety
gtacacogea
caatcagaca
ctetetgate
gotgctggga
gatcgaccag
gtggtggaca
cgeegtgotyg

actcgag

artificial Sequence

Marburg GPLl Consensus

Phe Ite

Glu Ile

Gly Thr
40

ser Gly
55

Ala phe

Glu Glu

cacctggtat
tttotggaty
atctttgacy
aacatcagec
gagaacgaga
geageaggac
ggacigatca
gccaagtecco
aaccggeacy
ccagactget
atca’agaaqy
agegattoqg

atcgeectga

Leu Ile

10

ser

Leu GlIn Lys

Gin val

Arg Gy

75

Ala Lys Thr
a0

atticaggag
gccigatcaa
agtcctctag
tgacactgtc
atgactgcega
tgtoctggat
agaaccagaa
tggagotget
ccatcgactt
gratcggeat
atgagcagaa
gegigetgac

gcigeatctg

Ite Gin

Glin Pro

30

Thi G}u ASD

45

Ala
60

ASp Ser

val Pro Pro

Cys Tyr
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daaagoggaat
cgoooctate
ctocggagea
ctacttteca
tgecgagety
tcoetictc
caacctggtg
geigegggty
tctgeiggea
cgaggatctg
ggagggaacc
caacctggac

tcgeatettc

Gly val

15

Gin Asn

val His
Leu

Pro

Asn
86

Lys

Ile
a5

ser

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2048
2067



val

Ite

ASn

Leu

145

Thr

Met

s5er

Thr

The

225

Glu

Thr

Sar

Gly

Pro

305

Glu

ASn

The

Arg

Pro

130

Tyr

Ite

Thr

ASP

Gly

Ley

290

Glin

Fro

Thr

ASp

ASD T

His

ASD

Gly

vhe

ASnN

185

Cys

ala

LySs

Pro

Glu

275

Ser

Gin

Thi

Fro

100

Ala

Arg

ASNH

ser

180

Lys

Fhe

Pro S

Leu

ASNH

260

Gin

Ser

Glu

Lys

Ala

ser

Pro

Gin

Ile

Ite

165

Arg

Tyr

Thr

245

ser

Glu

Thr

Gly

The

325

Ile

Lys

Gly

ala

158

Ala

Gin

Trp

Ala

Pro

Met

ASn

310

Asn

Ser

206108_0033_30wo_606194_seglisting

LYs

Cys

Ile

135

Ser

ala

Thr

Leu
215

s Ile

Thr

Thr

Thr

Ser

Thr

Met

; Gin

Ser

200

Glin

Pro

Ser

Giu

The

280

Pro

Thr

ASN

Laey

185

Thr

Lay

Thy

Ile

ser

Glu

Ley

Thr

Thr

ASn

ASh

Leu Leu

Ile His

His Leu

Met Tyr
155

val Asnh
170

Tyr Arg

asn Gy

TYr Asn

Pro Leu

235

Asp Ala
25C

Leu Thr

Pro ser

His Ser G

315

 Glin Pro S

336

Thr Ser

Asp Pro Pro Thr

Trp

Arg

LyS

His

Thi

ser

220

Pro

Thr

Thr

Ala

Pro
300

LYS
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Ile

125

Gly

Gly

Thr

Met

Thr

Thr

LYS

ser

ala

285

Glin

Gly

Met

His

110

Glin

Ala

LyS

val

Asn

186

Thr

LyS

Ala

Leu

Pro

Ala

Pro

Gly

Phe

val

His

175

Ley

AST

Arg

Asn
255

/ Ser

Lys

ser

Asn

Gin

rhe

rhe

160

Lys

Thr

ASp

Pro

240

Thr

Gly

Gin

Thr

Thr

326

His

ser



The

Thr

Pro

385

Ser

Pro

ASD

Lys T

465

Asp

Lys

Asp

Gly

Thr

545

Arg

Thr

Pra

Ala

370

Pro

Pro

Ser

Gin

Ala

Leu S

530

Ala

ey

Thr

sar
355
Thr
Thr

Thr

Pro

340

val
Glu
Glu
Thr
Thr
420
ASn

Ile

Ile phe

His

ASnH

Glu

515

Gly

Ala

Glu

Ala

Leu

Trp T

Lau

Asn

Glu
580

Fro

ASn G

Asn

Thr

405

Pro

Ite

ASP

Ser
485

ASH

Arg I

Leu

Pro

390

val

ASN

Ley

Ala

Glu &

470

Pro

Thr

» Pro

Thr
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Glin

Gin T

375

Thr

Pro

Fro

ASH

ala

& Trp

ASn

Ala

Fhe

Asn
360

Thr

Thr

Arg
44

ser

Ite &

Tyr

Ser
520

s Phe

Glin

ser

345

Ala Thr Asn

ala

Thr

Ala

425

Glu

ASD

Ser

ser
505
val

Gly

ASH

Ley
585

Ala

Lys

Thr

410

Gin

Gly

Phe

Ser

*Leu

490

Gly

Gin

Pro

ASn

Ley

570

1le

Pro

Ser

395

ASH

His

ASD

(a4

Glu

Glu

Leu
555

Glu

Asn

Tyr

ser

380

Thr

Met

Pro

460

Ala

Lay

ASN

ASD

Ile

val

Ley

Arg

pPage 226

Asn
365

Lys T

Asn

val T

rhe

445

val

ser

ser

[+

N WA
W

Glu

Leu

His

350

Thr

ser

Ser

Pro

Ala

Tyr

ASNn

510

Leu

Ghy L

Arg

Leu

ala 1

590

Gin

Thr

Thr

Thi
415

~ phe

Phe L

Glu

rhe
495

Asp C

Ala

Leu

Lau

Thr

Glu

480

Pro

Ala

Tyr

Arg

560

val

Y ASD



rphe Ley

595

Leu
Iia
Iie
Gly Lvys
Leu

Leu

Ile
675

Cys Arg

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

<220>
<223>

<400

151
2067
DNA

151

ala arg

Ile

LyS

Trp

Glu

206108_0033_30w0_60619%4_seglisting

Ley

Glin

630

Trp Trp

6545

Leu
660

Ley

Phe T

Thr

Ser

Lys T

ser Asp

ITe Ala

6580

artificial Sequence

Marburg GPZ2 Consensus

ggatcogeca ccatgeggac cacatgotte

aagaccootge
tgotooggea
cagaaggigg
coccectaaga
gtgaccgace
cotaagtgta
ctgeacctgt
ggcaaggtgt
atgatctttt
tattggacoa
gagtacaact
AcagCaagye
ACABACCCCA

gagecttata

caatcotgga
cectgeagaa
ccgatagooe
acgtggagta
cttctggcaa
agaccatcca
ggggegeett
TCACAGAYYY
CCAGHCAYYy
getecaacgy
ccaccaagaa
cagagatcaa
attecgacga

ccacatccga

gatcgeotec
cotggaggec
CACCHAYHGT
gageotgetg
coacatecag
crttctgtac
caacategoo
ccagggetac
cacacagace
tcagacatgt
geotacaage
tgaggatohg

cgocgtgacc

IMTe G

Gly Gly Thr Cys Lys val
600

Ser

Trp

val
665

tttatcagee
aacgaccage
gtgcaccrga
tctaagaggt
gaggaggoda
ctggacceac
ggccagaate
gataggatcg
goccatgateg
agacacatga
aatgacacoy
goeeoottota
ACCCCAACAY
accacaageg

aagcagggoc

Leu Gy
605

Ile ser Glu
620

¢ Thir Gly Trp

Leu Thr Ash

Ala Leu Ser
670

tgatcctgat
cocagaatgt
tgggcttcac
gggootttag
agacatgeta
ccacaaacgt
cacacgeaca
cerccaccac
tgaataagac
accitgacatc
gctgottogg
agacceohec
4cgocaceag
gotooggote

tgtotageac
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Pro Asp

Gin Ile

Gly Leu
540

Leu Gly
655

Cys Ile

coagggeatc
ggatagogry
actgrotgge
aaccggogig
taatatcago
gcgegattac
gggaatogeo
aatgtataga
Cgtgracaag
taccaataag
cacactycag
accooctoca
actgaacace
tggagageag

catgoeeect

420
480
540
600
660
720
780
344
S04
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Cys
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Thr

Pro
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Tyr
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Ley

Trp
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> Ala

Ala

Gin

Trp
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Pro
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ASn

Pro
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LYS
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Pro
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Met
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285

Gin
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v Ala
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180

Thr
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Leu
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Lay

Asn

AsSn

Arg

Asn
255

Ser Ghy Gin Lys val Ala Asp Ser Pro lLeu
60

ASn

al

Ser
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Met

Pro
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Gin

Ley
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s Thr
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ASD
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Ile
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Gly

ASn
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* Glu
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Thr
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Sar
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Trp
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Ite

2 ASH
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Ley
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Ley
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cccoctaaga
gtgaccgace
cceaagtgta
ctgcacetgt
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> Gy

ASn

Glu Arg
:

Thr Arg

Lys Lys

Trp Trp
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Lau
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Ley

phe Thr
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aatctacttc
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Caccgaggge
gtcoctgotyg
ccacatecag
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caacatogec

ccagggetac
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Ite Asn

~
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3
[

<
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S LYS

©ATYG

Lys Glu

Trp val

val Ile

065

Gly

ctgatctcte
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gtgcacctga
tctaagaggt
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gatcgeatyg
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aggcacatga

Asn T

Gly T

Leu Leu Leu
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Leu
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2 Ser Glu

Leuy Thr Asn

Ala Leu Ser
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CCagraceac
tgaataagac

acctgaccag
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Lys

val

Leu

Glu

63

val

val

Ile

ASNH

Leu

145

Thr

Met

Sar

Thr

£ e
£
3

Ser I

Mat

The

ASE

Met

50

Ala

The

Arg

Pro

130

Tyr

Glu

Ile

The

Lay
Ser

35

Gly

Tyr

ASD

ASp

115

ASD

Gly

rhe

Asn

195

Cys

» Pro

> His

pPro
20

val

phe

- LyS

Thr

Pro

106

Tyr

Ala

Arg

AsSn

ser

180G

Lys

Fhe

Fro

sSer

s5er

val

The
Arg
Glu
&5

ser

Pro

val

Tyr
Gly
sSer
Thr
245

Ser
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Ley Glu

ser Gly

Leu Ser
55

Trp ala
7

Gly Glu

Gly Lys

Lys Cys

Gly Ile
135

aAla ser
150

Ala Ala

Gin Gly

Trp Thr

Ile Leu

215

Leu Lys
230

asn Thr

ASD ASp

Ile

Thr

40

Gly

FPhe

Giu

Ser

LyS

120

Ala

Thr

Met

Ser §

200

Glin

Pro

Gin

Glu

25

Ley

Gin

Arg

Ala

Ley

105

Thr

Thr

Ile

Glu

Pro

ASD

Gin

Thr

Lys T

80

Leu

val

His

Met

val
170

/ Tyr

Asn

Tyr

Ser

> ASH

256

LYS

5 vall

Gly

75

Leu

His

Leu

Tyr

155

ASn

Arg

Glu

Leu
235

Thr

Thi
Ala
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val

Trp

Arg

Thr
ser
220

Pro

ala

Leu Met Ile
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Glu
45

ASp

Pro

Pro
Ile
125
Gly
Gly
Thr
Met
Gin
205

Thr

Thr

Asp

ser

Pro

Asn

Pro S

110

Glin

Ala

val

AsSn

180

AP

ASn

val
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Gly
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val

Pro

LYS

Ile
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Gy

Phe

val

Asn

ASN
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NO
W
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ASp
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Ley

Asn
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ser

Asn

Phe

rhe
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Arg

Thr

ASp

Gin

Pro

244

Thr

Gly



ser

Lys

ser

3065

Glu

Thy

Glu

ASp
385

Asn T

Ser

Asp

Glu

465

Glu

ASD

Gly

Glin

290

Glin

His

Thr

Pro

Ley

370

Pro

Ser

LyS

N

Thr

Glin

LYS

Glu

275

ser

His

ASnH

ASnH

ser

355

Ala

Thr

Pro

AFg 5

435

Lay

Il

His

ASnH

260

Gin

Ser

Glu

Gly

Thr T

340

Fro

Glu

Glu

 Met

Ile

Fhe

The

Gly

Thr

Gin

Thr

325

Pro

sSer

ASH

The

405

Ser

ser

Pro

Ile

Asn

310

ASD

Pro

Thr

Glu

Pro

390

Thr

Ser

Pha T

Thi

Glu
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Pro

Thr
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Leu

295

ser

Pro

Thr

Ser

Pro

ASn

ala

Thr

280

ser

Thr

Thr

Ty

Asn

360

Thr

ASp

Thr

LyS

444

Ile

Pro

Ite s

Tyr

265

The

Thr

Thr

ASh

345

Ile

ASH

Gly

Thr
425

AsSp

ser

ser
505

Lau

Pro

Pro

Glin

330

Thr

Thr

aAla

Gin

> Thr

410

Arg

Gly

phe

Phe

Ley

490

Gly

Ser

Ser

315

Pro

Leu

ASN

Glin

Pro

ASp I

ASD

ASnh

475

Thye

Glu

val

Ley

300

Arg

Ala

Asn

Leu

380

Thr

LYS

Pro

Pro
460

Thi

phe S

Asn
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val

285

His

His

Thr

Asn

His

= Phe

445

ser

Glu

270

Thr

Leu

Ala

Leu

AsSn

350

Thr

Thr

ser

Pro

Thr

Tyr

Asn
510

Glu

Ley

335

Leu

Gin

Thr

Thr

Thr

415

rhe

phe

ASN

ASn

Phe

495

ASD

Thr

The

320

AsSn

ser

Arg

Lau

Thr

4060

Asn

Arg

Leu

Thr

Glu

480

Pro
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Asp

Gly

Thr

Arg

Thr

Fhe

Cys

ASp

625

Gly

Ile

ys

Ala Glu

Leu Ser

530

Ala Gly

Leu Ala

Thr Glu

Leu Ley

585

Cys ITle

610

Lys Ile

Gly Lys

Leu Ley

Arg Ile
675

<210> 155

<211> 735
<212> PRYT
<213>
<220>
<223>

<400> 155

Leu

Trp

Lau

Ast

Thr

Gly 17

ATy

Trp

Leu

660

Phe

Arg

Gin
565

Arg

Arg

Lys

Thr

Pro

Thr

Thr

Tro

LYS

Infliuenza A DMAb
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535

ASNH

Ala

Fhe

ser

Tyr

artificial seguence

520

Phe

Glin

LyS

Ser

Gly

Leu

Glin

Ile
680

Met Asp Trp Thr Trp Arg Ile teu
1 iy

3

Thr His aAla Gln val Gin Leu Gin

Pro Ser Gin Thr Leu Ser Leu Thr

525

Gly Pro Gly Ile Glu
540

Asn Asn Leu val Cys
Ser Leu Glu Leu Leu

Leu Ile Asn Arg His
585

Thr Cys Lys val Leu
605

Ser Lys Asn Ile Ser

Lys Glu Glu Thr Gly
635

Trp Gly val Leu Thr
5

val teu Tle ala Leu
665

Gly

Phe Leu val Ala Ala
10

n Ser Gly Pro Gly

Gly

Arg

Lau
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Ala
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30
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Gin I
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15
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Ile
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Cys Ala TIle Ser Gly Asp Ser val
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65
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val
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Lys
Leau
Leu
Thy
225
val
Pro

Fhe
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50

Leu

Tyr
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Ala

ASn

Ser
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ASD
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210

Gin

Asp
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35

ASN

Glu

Ala

ASn

val

115

val

Ser

LYS

Tyr

sey

185
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Thr

LYS

Cys
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Trp
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Gin
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Tyr
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Ala

Ser

rphe
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Gly

Leu

Tyr I

Lys

Pro
260

Lys

Ala

Leu
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Phe

Tyr

Ala
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Thr

165

Pro

val

ser

val
245

Ala

Pro

val
Gly
70

val
Sar
Cys
rhe
Thi
150
ser

Glu

His

Glu

Pro

LYS
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Trp

55

Arg

Lys

Lau

Ala

Gly

Fro

Thr

val

215

Ast

Pro

Glu

Asp

ASn

Thr

ser

Gin

ArG

120

Met

Gly

Gly

val

FPhe

200

val

val

Lys

Leu

Thr
280

Trp

Tye T

Arg

Leu

105

ser

Trp

Pro

Thr

Thr

i85

Pro

Thr

Asn

Ser

Ley

265

Ley

Ile

Ile
a9
Asn

Gly

Gly

Ala

170

val

Ala

val

His

Met

Arg

Arg

75

The

Ser
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Glin

val
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Ala

Ser
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Ile S

Gin
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val
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Ley

Trp

Lay

Ser

220
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LYS

Prao S
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Lys

Asn

Thr

Thr
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Thr

Prro

Gly

Asn
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205
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Ser

Thr

Pro

Trp
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val
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Ley

Cys
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vall
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Thr
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Gly
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Phe
305
Pro
Thr

val

Ala

Pro

ser

Gin

Lys

Ala

val

Gin

The

290

AsSn

Arg

val

Ser

Phe

Glu

Phe

Tyr

Arg

Gly

Phe

Met
530

Cys

Trp

Glu

Ley

AsSn

355

Glu

Tyr

Asn

rhe

435

ASn

Thr

val

Tyr

Glu

His

346

Lys

Glin

Leu

Pro

ASn

420

Leu

val

Gin

ser

val

500

Sar

© Glin

val

WO
Nt
[P e}

Gin

Ala

Pro

Thr

Ser

405

Tyr

TYr S

Phe

ey

Ser

val

ASpD

310

Tyr

ASp

Lay

Arg

Wb
e
(2%}

Ser

Ley

Pro
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Ser His Glu Asp Pro Ghu val

Asp

295

Gly

ASNH

Trp

Pro

Glu

375

Ast

5 Thr

Lys

- Gly

ASNH

Leu

ser ¢

335

val

val

ser

Lau

Ala

360

Pro

Glin

' Als

Thr

Leu

440

Ser

Ser

Ala

Pro

Glu

Thr

Asn

345

Pro

val

val

Pro

425

Thr

val

Ley S

The
Gly
505

Ie

Ley

val His

315

Tyr Arg

Gly Lys

Ile Glu

val Tyr

sSer Leuy

Glu Trp

410

Pro val

val Asp

Met His

Asn Phe &

480

Pro Met

Ser Gly

Ser Ala

300

AsSn

val

Glu

LYS

The

Wb
.51
)

Thr

Glu

Ley

LYS

Glu
460

o Gly

val

ala

ser
540
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Ala

val

Tyr

Thr

365

Lau

Cys

ser

ASp

ser

445

aAla

Lys

*Leu

Leu

Lys

ser }

Lys

350

Ile

Pro

Leu

ASn

ser

430

Arg

Leu

AP

Leu

Glin

510

Gly

Thr

e
W
LT et

sey

Pro

val

Gy

415

ASD

Trp

Thr

ASD

AsD

Lys

Lys

ser

Lys

400

Gin

Glin

AsSn

Arg

Gin

Gin

Arg



val Thr

Trp Tyr

Ala Ser

ser Gly

rhe ala

610

Lyvs val

Pro Ser

Leu Asn

Asn Ala

Ser Lys

Ala Asp

&
o
A

P Ley

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

<220>

<223>

<400

Ile

Gin

Thr

595

Thi

Glu

ASp

ASN

Lay

AsD

Tyr

Ser

156
745
PRT

Thr

Gin

ey

586

Asp

Tyr

Ife

Glu

Fhe

660

sSer

Glu

ser

Cys
Lys
565

Glin

Phe

Ty

Ser

The

Lys

Pro
725

Ser

Thr

Cys

Thr

630

Ley

Pro

Gly
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Thr Ser Gin Ser Leu

Gly

Gly

Leu

Lys

Arg

ASn

ser
695

—
<
7]

The

artificial Sequence

Influenza B DMAbD

156

Lys

vall

Thr :

600

_ Gin

Ala

Ser

Glu

ser
680

Leu §

val T

LYS S

Ala

sey

ala

Gly

Ala

865

Gin

pPro
570

2 Ser

Arg

Pro

Thr
630

*ASH

Ala

rphe
730

i0

555

Lys

AP

Ser

Thr

ser

635

Ala

val

Ser

Thr

Cys
715

ser Sepr Tyr Leu

Leu

phe S

Lay

Phs

620

val

val

Lay

700

Glu

Arg
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Leu

Gly

rhe

- va'l

Trp
Thr
685

Thr

Val

Ile

Gin

Ile

val

LyS

670

Glu

Leu §

Thr

y Glu

Gly

phe

Cys

055

val

Gin

His

735

i5

His
560

aAla

ASD

Thr

Pro

640

Leu

ASp

ASDE

- LyS

Gin
720

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val ala ala ala Thr Gly
Z 5



Thy

Pro

Leu

s5er

Gin

145

val

Ala

Sar

val

Pro

225

Lys

Asp

His

Gly

Asn

50

Tro

Ala

ASnH

val

Gly

Gly

Phe

Ley

Trp

Leu

210

ser

Pro

LYS

ala

Gly

35

Ala

val

Ala

Thr

Tyr

Thr

Pro

Gly

Asn

195

Gin

sSer

Thr

Glu

Ser

Trp

Gly

Pro

Leu

106

Tyr

Ala

The

Leu

Cys

180G

ser

ser

Ser

Asn

His
260

val

Ley

Met

Arg

val

85

Tyr

Cys

Ala

val

Ala

165

Ley

Gly

ser

Leu

The

245

The

Arg

ser

Ile

70

LYS

Lay

Thr

Arg

Thr

150

Pro

val

Ala

Cys
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Leu

Leu

(O]
(Ve

Lys

Gly

Glin

Thy

Tyr

135

val

ser

Lys

ey

Thr

s val

Fro

val

Ser

40

val

ser

Arg

Met

Arg

ser s

ser

ASD

The S

200

TV S

Glin

Asp

Pro

25

Cys

Arg

Asn

rhe

ser

105

Gly

Tyr

LYS

Tyr
185

Thr T

LYS

aAla

Gin

Thr

Thr

80

ser

Pro

Phe

Ala s

sSeyp
170
rhe

Gly

Leu

Pro

Ala

Ala

ASp

75

Ile

Leu

Tyr

Pro

vall

ser

Ile
235

5 vall

Ala

sey

Pro
60

Gly

Ser

; Met

140

Thr

Glu

His

ser

228

Glu

Pro

Page 239

Gly
45
Gly

Gly

Lys

Gly

Pro

The

205

val

Asn

Pro

Glu

Ley

LyS

Thr

ASD

Giu

110

ASp

val

Gly

Gly

val

180

Pha

val

val

Lys

Leu
270

Glu Ser Gly Gly Gly Leu val
30

Thr

Gly

Thr

ASpD

g5

ASpD

Phe

Trp

Pro

Pro

The

ASN

ser

255

Ley

Lys

Phe

Lau

ASpD

86

ser

Thr

Arg

Gly

Ser
160

- Ala

val

val

Gly



Gly

Ile

Glu
305

Glu

T}/f -

Leu

Trp

val

Pro

Ser
290

S ASNH

val

5 Gy

Thr

Glu &

Leu

AsSp LYS

phe

Mat

Gly

ser

val

ser
275

Arg

Pro

val

Tyr
355

Thr I’

Ala

LYS

Lay

Ley
515

val

Thr

Glu

Lys

s5er
340

Lys

Fro

s Leu

©ASH

420

Arg

Lau

Arg

ey

506

Glin

Phe

Pro

val

The

325

val

2 ser

Pro

val

405

Gly

ASE

Trp

His

LYS

Thr

Ley

Glu

LYS

Lay

LYS

LyS

ser

390

LyS

Gin

Gly

Gin

ASn
478

; AFg

Gin

Gin
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Phe Pro Pro Lys Pro Lys

val
295

s Phe

Fro

Thr

val

Ala

375

Arg

Gly

Fro

Ser

8
g
W

Lys

Ala

val

280

Thr

Arg

val

Ser

360

Asp

FPhe

Glu

Phe

440

Gly

Tyr

Arg

Gly

FPhe
520

Cys

Trp

Leu

345

Asn

Gly

Glu

Tyr

Asn

425

Phe

Asn

Thr

Arg

val val

Tyr val
315

Glu Glin

His Gin

Lys ala

Gin Pro

Lau Thr

395

Pro Ser
410

Asn Tyr

Leu Tyr

val phe

Gin Lys
475

Sar Gly

490

val Ghu

ser Leu

val
300
ASP
Tyr
ASD
Leu
Arg
380
LYyS

ASD

LYS

ser
460
sey
Ser

Glu

Lay
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ASpD

285

ASD

Gly

Asn

Trp

Pro

365

Glu

Asn

Ile

Thr

A
o
Wi

[y
s
Wy

Leu

Gly

Asn

Lau
525

Thr

val

vall

ser

Leu

350

Ala

Pro

Glin

Ala

Thr
430

5 Leu

s Ser

Ser

Ala

Pro

510

Trp

Lay

Ser

Glu

Pro

Gin

val

val

415

Pro

Thr

val

Lay

Thr

495

Gly

Ile

Met

His

val
320

Gly

val

Ser

400

Glu

Pro

val

Met

Pro

ser



206108_0033_30w0_60619%4_seglisting

Gly Ala Tyr Gly aAsp Ile GlIn Met Thr GlIn Ser Pro Ser Ser val Ser
530 535 540

Ala ser val Gly aAsp Arg val Thr Ile Thr Cys arg Ala Ser GlIn Asp
545 550 555 560

e Ser Thr Trp Leu Ala Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro
565 570 575

Lys Leu Leu Ile Tyr Ala ala Ser Ser Leu GlIn Ser Gly val Pro Ser
580 585 590

Arg pPhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
585 600 605

Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln GlIn Ala Asn
610 615 620

Ser Phe Pro Pro Thr Phe Gly Gin Gly Thr Lys teu Glu Ite Lys Thr
625 630 635 640

val ala ala Pro Ser val pPhe Ile Phe Pro Pro Ser Asp Glu Gln Leu
645 650 855

Lys Ser Gly Thr ala ser val val Cys Leu Leu Asn Asn Phe Tyr Pro
660 665 670

Arg Glu Ala Lys val Gin Trp Lys val Asp Asn Ala Leu Gin Ser Gly
675 680 &85

Asn Ser Gin Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr
690 £95 700

Ser Leu Ser Asn Thr Leu Thr Leu Ser Lys Ala Asp Tvr Glu Lys His
705 710 715 720

Lys val Tyr ala Cys Glu val Thr His Glin Gly Leu Ser Ser Pro val
725 730 735

Thr Lys Ser Phe Asn Arg Gly Glu Cys

740 745
<210> 157
<211l> 736
<212> PRT
<213> Artificial Sequsnce
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«<220>

«223>

<400> 157

Met
1
Thr
Pro
Ser
Leu
65
Pro
Gin
Tyr
Tyr
sar
145
The
Pyo
val

ser

Ile
225

Asp Trp

His Ala

ser Asp

S_EE“ ASn

50

Glu Trp

Ser Leauy

Phe Ser

Tyr Cys

Phe Asp

130

Thr Lys

Ser Gly

Glu Pro

His Thr

195

ser val
210

Cys Asn

Thr

Glu

20

Tyr

Ife

Glu

Lau

106

Ala

Lys

Gly

Gly

val

180

Fhe

val

val

Infiuenza A DMAb

Trp Arg
5

val Glin

» Leu Ser

Tyr Trp

Gly ser

ser Arg
85

LyS Leu S

Arg His

Trp Gly

Pro Sar

150

Thr Ala

165

Thr val

Pro Ala

Thy val

Asn His
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Leu

Leu

Leu

val

fonk Y
053 et
S

val

Ala

s5er

val

Lys

- Ley

vall

Thr

4G

Trp

Tyr

Ghy T

Phe

Arg

Gly

Phe

e

Trp

Leu
200

ser s

Pro

Phs
Glu
25

Cys

Ile

His $

Thr

Pro

Gly

ASN

185

Gin

sey

Lau val
10

Ser Gly

Ala val s

Arg G

2 Ser val

S¢

Ser Ala

Gly Tyr

Leu val

Leu Ala
155

Cys Leu
170

Ser Gly

Ser Ser G

Ser Leu

Asn Thr
235

Ala

Pro

AsD

Ala

Pro

The

140

Pro

val

Ala
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Ala

Gly

Gly

Pro

The

Thr

Ser

Leu
Leu
205

Thr

val

Ala

Leu

30

Tyr

Gly

Tyr

Ser

Thr

110

Thr

ser &

Ser

5 ASD

Thr
190

Tyr

Gin

Thr
15

val

LYS

Tyr

Ala

Lys
Tyr

175

Ser

Thr

LYS

Gly

Lys

* Tle

Gly

Lys

80

Asn

Val

Tyr

- Ala

ser

160

rphe

Gly

Lau

Tyr

LYS



val

Ala

Pro

val

val

305

Glin

Ala

Pro

Thr

385

Ser

Glu

Pro

val
290

ASp G

Tyr

Asp

Leu

Asp I

LYS

Ser

ser

450

ser

Ser

Pro

N B
o~ W
[ ]

Asn

Trp

Pro

355

Glu

ASn

Thr

LYS

435

Cys

Ley

Gly

Lys

Leu

260

The

val

val

ser

Lau

340

Ala

Pro

Glin

Ala

Thr

420

Lau

Ser

sSer

Ala

ser

245

Leu

ey

Ser

Glu

Thr

325

Pro

Glin

val

val

405

Pro

Thr

val

Leu

Thr

Cys

Met

His

val

310

Tyr

Gly

Ile

val

Ser

390

Glu

Pro

val

Met

Ser

470

ASN
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Asp

Gly

Ife

Glu

295

His

Arg

Lys

Glu

Tyr

375

Lau

Trp

val

Fhe

Lys Thr His Thr Cys Pro Pro

Pro

ser

280

ASD

Asn

va'l

Glu

Lys

Thr

Thr

Giu

e

Lys

440

Glu

Gly

Ser

Ser

265

Arg

Pro

Ala

val

Tyr

345

Thr

Lay

Cys

ser

ASP S

425

Ser

Ala

LYS

Leu

250

val phe

Thy Pro

Glu val

Lys Thr

315

ser val
330

LyS Cys

Ile Ser

Pro Pro

Leu val

395

Asn Gly

410

Arg Trp

Lau His

ArgG Gy

475

Leu Lys

Ley

Glu

Lay

LYS

LyS

ser

380

LYS

Gin

Gly

Gin

ASn

460

Arg

Gin
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phe

val

285

Phe

Pro

The

val

Ala

365

Arg

Gly

Pro

Lys

aAla

Pro

270

Thr

Asn

ArG

va'l

Ser

350

LyS

Giu

Pha

430

Gly

Tyr

Arg

Gly

Cys
255
Pro

Cys

Tro

Ley

335

ASN

Gly

Glu

Tyr

AsSn

415

phe

ASN

Thr

Arg

ASD

Pro

val

Tyr

LysS

Gin

Ley

PIo

400

Asn

Leu

val

Ser
480

val



Glu

Leu

Pro

Gly

545

Fro

sSer

Thr

Cys

Thr

625

Lau

val

Lys

s5er

Thr

705

His

Glu

Leu

Pro

530

Gly

Gly

Ley

Glin

610

LYS

FPhe

Ala
Lys
690

Pro

Glu

ASN

Lay

515

ASn

Ile

Thr

585

val

Ley

Pro

Ley

Glu

Pro

500

Trp

val

AsSn

Ala

Pro

580

Ile

Trp

Thy

Pro

Ile

660

ser

Ser

Glin

sSer

Ser

Pro

565

Glu

Ser

ASP

val

Ser

045

ser

ser

Trp

The
725

Pro

ser

val

Gly

554

val

Arg

Arg

Ile

Lay

630

Ser

ASD

Pro

ASn

LyS

val
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Met

Gly

Lau

rphe

val

ser 71

615

Gly

Glu

Fhe

val

Glu

val

Lys

val

Ser

Glin

Glu

Ty

LyS

490

Leu Gin Thr

505

Tyr

Gly

val

val T

ASD

Pro

Leu

Pro

665

ala

Ala

Arg

Thr

Glu

Leu

Gly

Gin

Gly

aAla

val
730

Ser

The

His

555

Asp

AsSn S

ASD

Ala

Ala

635

Ala

Ala

val

Ser

TYr S

715

Ala

Gin

Tyr

ala

544

Trp

ASD

Glu

val

620

ala

ASN

val

sey
700

Pro
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val

val

525

Arg

Tyr

Ser

- Gly

Ala

605

phe

Pro

LysS

Thr

Thr

685

Tyr

Cys

Thr

Phe

510

Leu

Ile

Gin

ASP

Asn

596

Asp

Gly

ser

Ala

val

6570

Thr

Ley

Gin

Glu

495

Ile S

Thr

Gin

Arg

The

Tyr

Gly

val

Thi

655

Ala

The

Ser

val

Gin

[
<]
W

Thr
560

Pro

Thr
640

Leu

Trp

Pro

Lau

The

720

Ser



«<210> 158
<21l> 744
«<212> PRT
<213>
<220>
<223>

<400> 158

Met Asp Trp Thr
1

Thr
Pro
Seyp
Glu
65

ASp
Thr
Tyr
Trp
The
145
Pyo
val

Ala

Gly

His Ala

Gly Arg
35

Thr Tyr
50

Trp val
ser val
Ley Tyr
Tyr Cys

115

Ley Ser
130

val ser

Ser Sar

Lys ASp

ey Thr
195

Leu Tyr

Glin

20

ser

Ala

Ala

—
<
7]

ey

106

Ala

Glin

ser

Lys

s5er

RENS
5
val
Ley
Met
val
Gly
85
Glin
LyS
Gly
Ala
ser
165
Phe
Gly

Ley

Influenza A DMAb

Arg
Gin
Arg
His
Ile
70

Arg
Met
ASD
Tyr
sar
150
Thi
Pro

val

Ser
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artificial Sequence

Leu

Lau

Trp

33

s5er

Phe T

ASn

Ser

Fhe

135

The

s5er

Glu

His

Ser

2 Leu

val

Ser C

40

va'l

ser

Gin

120

ASP

LYS

Gly

Pro

Thr

200

val

Phe

Arg

ASD

Ile

Ley

105

Leu

Tyr

Gly

Gy

val

rhe

val

Ley

10

Ser

Ala

Gin

aAla

Ser

S0

Arg

Arg

Trp

Pro

Thr

170

Thr

Pro

va'l

Gly

Ala

Ala

ASNn

75

ArG

Ala

Ser

Gly

ser

155

Ala

val

Ala

ala

Pro

60

Tyr

ASpD

Glu

Lay

Gin

140

val

Ala

ser

val i

Thr val Pro
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ala

Lys

Asn

ASp

Lau

125

rhe

Leu

Trp

Ala

val
30

Phe

y LysS

Tyr

ser

Thr

110

Tyr

y Thr

Pro

Gly

ASN

180

Glin

Ser

Thr

15

Thr

Gly

Tyr

rhe

Ley

Ley

sey

Glin

phe

Leu

aAla

al

val

Glu

val

© Serp

Leu



Lys

Cys

Lau

Glu

Lys

teu T

Lys

Lys

Ser

385

Lys

Glin

Gly

Gin

210

Thr

val

Pro

FPhe

val
290

Phe

Pro

val

Ala

370

Arg

Gly

Pro

ser

Gin

ASD

Pro

Pro

275

Thr

Asn

Arg

val

55

Lys

ASD

phe

Glu

Phe
435

Thr

N
[0
Ow

Pro

Cys

Trp

Glu

Lau
346

©ASH

Gly

Glu

Tyr

ASn

424

phe

Ast

Tyr

LYS

val

Tyr

Glu
325

Gin

Leu

PFra

405

ey

val

Ile

5 val

ala

Pro

val

Glin

ala

Pro

Thr

330

Tyr

Tyr

phe
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215

Cys

Glu

Pro

Lys

val

295

Asp

Tyr

ASp

Leu

23 Do
[yl el

Lys

ser

Ser
455

ASn

Pro

Glu

NI I
oW
[an]

ASP

Gly

ASn

Trp

Pro

360

Glu

Asn

Ile

Thr

val

Lay

265

Thi

val

val

Ser

Pro

Thr
425

Lay

Asn His
235
Sar (ys
Leu Gly
Leu Met
Ser His
Glu val
v
Thr Tyr

asn Gy

 Pro Ile

Gin val

val Ser
3985

Glu

P
jand 333
L RN

Pro Pro

Thr val

- Val Met

220

LYS

ASpD

Gly

Glu
300
His

Arg

LyS

Prro

Lys T

Pro

Ser

ASp

Asn

val

Glu T

Glu Lys

Tyr

380

Trp

val

ASD

His
460
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Thr

Glu

Leu .

Lys

Glu

Ser

ser
270

Arg

Pro G

Ala

val

Leu

Ser

Ala

Asn
His
Ser
val

Thi

LYS

Ser
335

LyS

Pro
Leuy
Asn
415
Ser

Arg

Ley

Thr
240

Thr

rhe

val

Thr
320

val

o
<
7]

2 Ser

Prro

val

400

Gly

ASp

Trp

His



Ast

465

Arg

Glin

Gin

Ile

Leu

phe

Leu

Thr

625

Ala

sSer

Glu

ser

Leu
705

His

LYS

Ala

val

val

530

Ala

Asn

Ley

ser

Gin

610

Pro

Ala

Gly

Ala

Gin

690

ser

Tyr

Arg

Gly

rhe

515

Met

Thr

Tyr

Il

Pro

Pro

Thr

LYS

Q75

Glu

ASn

Thr

Thr

Ile

Leu

Tyr
580

y Sar

 Glu

Thr

ser

Ala

660

val

Sar

Thy

Gin

ser
485

val

2 Ser

Gin

Ash

3 5

Trp

G"Ey o~

ASD

Phe

val

645

ser

val

Leu

Lay

Ser

0
e

Trp

Ala

val

val

Trp

Thr

Thr
710

206108_0033_30w0_60619%4_seglisting
Ser Leu Ser Leu Ser Pro Gly Lys Arg

s5er

Glu

Leu

Pro

s5er

S

val

Lys

Glu

695

Leu

Gly

ASN

Lau

520

ASD

Ser

Glin

Thr

Thr

600

val

Gly

Pha

Cys

val

680

Gin

ser

Ala

Pro

505

Trp

sey

ser

Gin

Thi

Pro

Lay

065

ASD

475

Thr Asn
490

Gly Pro

Ile Ser

Leu Ala

Gin Ser

555

LYS Pro
570

| Glu ser

£he Thre

CTyr Lys

Lys val
635

Pro ser

650

Leu Asn

asn Ala

Ser Lys

s Ala Asp

715

rhe

Met

Gly

val

540

val

Gly

Ley

Gin

628

Glu

Asn

Ley

ASP S

700

Tyr

page 247

ser

val

Thr

Glin

val

Thr

605

Gin

Ile

Glu

rhe

Gin

685

Glu

Ley

Ley

510

Tyr

Leu

Phe

Pro

Pro

590

Ile

His

Lys

Lau
495

Gin

Gly

ASn

Pro
575

ASD

Tyr

Thi

Gin Ley

Tyr

670

ser

Thr

LyS

Pro

Gly

Tyr

LysS

Thr

ASD

Glu

Tyr

560

Lys

Arg

val

640

Lys

Arg



val Tyr Ala Cys G
7

Ty
25

206108_0033_30w0_60619%4_seglisting

val Thr His Gin Gly Leu Ser Ser Pro val Thr

Lys Ser Phe Asn Arg Gly Glu Cys

<210>
11>
<212>

<Z213»

<220
<223»

<40

159
477
PRT

740

Aartificial Sequence

Influenza A DMAb

158

Mat ASp Trp Thr
i

Thr His
Pro ser
Ser Ser
50
Gly teu
Asp Tyr
Ser Lys
Thr Ala
val Asn

130

val Ser
145

ser ser

ala

Gin
35

Ala

ASn

val

115

val

LyS

Gin
20

Thr

Trp

Glu

Glin

106

Tyr

ASp

Ala

sSer

L7 el

val

Ley

Ala

Leu

Ser

85

Phe

Tyr

Ala

Ser

Thr &

165

Arg

sey

val

Gly

70

val

Cys

rhe

Thr
150

ITe Leu

teu Gin

Leu Thr
40

(O]
(Ve

Arg Thr

Lys Ser

Leu Gin

Ala Arg S

ASp Met
135

Lys Gly

Gly Gly

pASH T

Phe

Gin
25

Tyr

Arg

Ley

105

Trp

Pro

Thr

730

Leu
10

ser

aAla

Tyr

Ile

80

Asn

Gly

Gly

val

Gly

Ile

2 Arg

Arg S

75

Thr

ser

His |

Gin

va'l
155

Ala

Ala

Pro

sey

Gin
60

val

Gly

phe

Lay

Page 248

ala
Gly
Gly
45

Ser
LYS

ASn

Thr

> Thr

125

Thr

Pro

Gly

Ala

Leu

30

Asp

Pro

Trp

Pro

Pro G

110

val

Thr

Leu

Cys

735

Thr
15

val

Ser

Tyr

ASpD

g5

Phe

val

Ala

Gly

Lys

val

Arg

Asn

86

Thr

ASD

Gly

Thr

Pro

160

val



Lys

Leu

teu T

Thr

225

val

Fro

rphe

val

phe

305

Fro

Thr

val

Ala

Arg

385

Gly

Fro

ASD

Thr

210

Gin

Pro

Pro

Thr

290

Arg

val

Ser

Phe

Glu

Tyr

Ser

195

Thr

Lys

Pro
275

Cys

Trp

Leu

Asn

355

Gly

Glu

Tyr

ASn

Fhe

180

Gly

Lau

Tyr

Lys

Pro

260

Lys

val

Tyr

Glu

His

340

Lys

Gin

Lau

Pro

Asn
420

pro Glu

val His

Ser Ser

730

val Glu
245
Ala Pro
Pro Lys
val val
val Asp
310
Gin Tyr
G AsSp
Ala Leauy
Pro Arg
Thr Lys

Ser ASp
405

Tyr Lys

206108_0033_30w0_60619%4_seglisting
Thr val Ser Trp Asn Ser Gly

Pro

Thr

val

215

ASn

Pro

Glu

Asp

ASE}

285

Gly

ASn

Trp

Pro

Glu

375

ASNH

Ife

Thr

val

Phe

200

val

val

LyS

Leu

Thr

280

val

vall

ser

Leu

Ala

360

Pro

Glin

Ala

Thr

185

Pro

Thr

Asn

sey

Ley

265

Lay

Ser

Glu

Thr

Asn

345

Pro

Gin

val

val

Pro
425

aAla

Val

His

Ny
LN

Met

His

val

Tyr

Gly

Ile

val

Ser

Glu

410

Pro

val

Pro

Asp

Gly

Ile

Glu

His

315

Arg

Lys

Glu

Tyr

Leu

395

Trp

val

Leu

Ser S

220

Pro

LYS

Pro

ASD

300

Asn

val

Glu

LYS

Thr

380

Thr

Glu S

Lay

Page 249

ser

Thr

Ser

ala

val

Tyr

The

365

Leu

Cys

ASp

186

Ser

ser

Asn

His

val

274

Thr

Glu

Lys

ser

LyS
350

ITe §

Leu

ASn

ser
430

Ser

Thr

Thir C

255

Phe

Pro

val

Thr

(¥
[F¥37)
(¥ o]

Cys

Pro

val

ala

Gly

Leu

Glu

LysS

Leu

Lys

Lys

ser



Ser phe

Gin Gly
450

His Tyr
465

10>
11>
1Z>
213>

<220
<223>

<4 (0>

«

2
<Z
Z

AN A A

Met val
1

Gly Ala

Ala Ser

Leu Ser
50

LYS Leu
65

Arg Phe
Ser Leu
Thr Phe
ser val

130

ATa ser

206108_0033_30w0_60619%4_seglisting

Phe Leu Tvr Ser Lys Leu
435 440
asn val phe Ser Cys Ser
455
Thr GIn Lys Ser Leu Ser
470

160
229

PRT

Artificial Sequence

Influenza A DMab
150
Leu Gin Thr 6¢1n val phe

Tyr Gly Asp Ile Glin Met
20

val Gly Aasp arg val Thr
35 40

Ser Tyr Leu His Trp Tyr
55

Leu Ite Tyr ala ala Ser

-
I

Ser Gly Ser Gly Ser Gly

Gin Pro Glu Asp Phe Ala
100

Gly Gin Gly Thr Lys val
115 120

Phe Ile phe Pro Pro Ser
135

val val Cys Leu Leu Asn

Thr val Asp

val Met His

Leu Ser Pro
475

I1e Ser Leu

Thr Glin Ser
;

F

Iie Thr Cys

ser Leu Gin
75

Thr Asp Phe
S0

Thre Tyr Tyr
105

Giu Ile Lys

Asp Glu Gln

Asn Phe Tyr
155

LYS
Glu
460

Gly

Ley

Pro

Af‘g =}

Pro

60

Ser

Thr

Cys

Thi

Ley

140

Pro

page 250

Ser Arg Trp Glin

445

Ala Leu His Asn

Lys

Leu

ser

Gly

Gly

Lau

Glin

val

125

Lys

Arg

Trp I

Ser

30

ser

LyS

val

Thr

Gin S

110

Ala

ser

Glu

Lay

Gin

Pro

Ile
g5

Ala

2 Ser

Ser

. Pro

ser

80

ser

Arg

Pro

The



val

s5er

Thr

Cys

Asn
225

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

Gin Trp Lys

val Thr Glu
180

Leu Thr Leu

Arg Gly Glu

161
477
PRT

«220>

<223>
<400>

Met
1

Thr
Pro

Ser

Thr

val

P Ley

10k

Asp Trp Thr

Glin
20

His Ala

Gin Thr

35

Ser

S@P ASn Asn

50

Glu Trp

Glu

Ala

Glin
160

. ASH

val
115

Tyr

val Asp

206108_0033_30w0_606194_seglisting
val Asp Asn Ala Leu Glin Ser Gly Asn Ser Glin

165

Gin Asp Ser

Ser Lys Ala

His Gin G

by
215

Cys

artificial seguence

Infliuenza A DMAb

Trp Arg I
5

val GIn Leu

Leu Ser Leau

Ala val

Leu Gly

70

Ser val

85

Lys

Phe Ser Leu

Tyr Cys ala

Ala Phe Asp

Lys

Asp
200

Leu §

Leu

Gin

Thr

40

Asn

The

Ser

Glin

ArqQ

120

Met

ASp
185

Tyr

Phe

Gin
25

Cys

Trp I

Tyr

Arg

Ley

105

Trp

- Gly

17¢

Ser Thr Tyr

Glu Lys His L

* Ser Pro val

220

Lau val Ala

10

Gly Pro

Ala Ile Ser

Arg
Tyr
Ile

S¢

ser val

His I

Gly Glin Gly
page 251

ser

Ala

Gly

Gly

45

Ser

AsSn

Thr

Ley
180

val

Lys &

Ala

Leu

30

ASD

Pro

s Trp

Pro

Pro

110

val

Thr

175

Ser

Tyr

Thr
15

val
ser
ser
TYFP
ASD
g5

Glu

rhe

val

Glu

ASn

Ala

* Phe

val

Arg

Asn

a0

Thr

ASp

Gly

Thr



val

145

Lys

Lau

Lau

Thy

225

val

Pro

Fhe

val

Fhe

305

Pro

Thr

val

Ala

130

Ser

ser

Thr

Tyr

Gin

Asp

Pro

Fro

Thr

290

ASnH

Arg

val

ser

2y
S

Ser

LYS

Tyr

sey

185

ser

Thr

LYS

Cys

Trp

Glu

Lay

Ala

Ser

phe

186

Gly

Leu

Tyr

Lys

Fro

260

Lys

val

Tyr

Glu

His

340

Glin

Ser

Thr

165

Pro

val

ser

Ile

val

245

Ala

Pro

val

val

W
13

Gin

s Ala

Pro

Thi

158

ser

Glu

His

Cys

238

Glu

Pro

LYS

val

ASD

310

Tyr

ASpD

Ley

Arg

206108_0033_30w0_60619%4_seglisting

135

Lys

Gly

Pro

Thr

val

215

Ast

Pro

Glu

Asp

ASp

295

Gly

Ast

Trp

Pro

Gly

Gly

vall

FPhe

200

val

val

Lys

Leu

Thr

280

val

val

Ser

Ley

Ala

360

Pro

Pra &

Thr

Thr

i85

Pro

Thr

Asn

Ser

Mo
(D
[ B

Ley

sey

The

Asn
345

Pro

Ala
170
val
Ala
val
His
CYS
250
Met
His
val
Tyr

330

Gly

val

val

155

Ala

Ser

val

Pro

Ile S

Glu

His

Arg

Lys

Glu

Ty

140

rhe

Ley

Tro

Lay

Ser

220

Pro

LYS

. Pro

ASD

300

ASN

val

Glu

LyS

The
380

page 252

Prro

Gly

Asn

Gin

205

Ser

Ser

Thr

ser

Ala

val

Tyr

Thr

365

Leu

Ley

Cys

ser

190

Ser

Ser

Asnh

His

val

270

Thr

Glu

LYS

Ser

LYS

350

Pro

Ala

Gly

sey

Ley

The

Thr

255

Phe

Pro

val

Thr

val
335

Pro

Pro

160

Val

Ala

Gly

Gly

Lys

240

Cys

Lau

Glu

LysS

Ser



Arg AsSp

Gly Phe

Pro Glu

ser Phe

Gin Gly

His Tyr
465

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

<220>
<223>

<400

Met val
1

Gly ala
Ala Sser
Lau Ser

50

Lys Leu
Arg Phe

Ser Leu

Thr pPhe

Glu Leu

TYr Pro

AST ASnH
420

rhe Leu
435

Asn val

Thr Gin

162
229
PRT

206108_0033_30w0_606194_seglisting

Thr

Wb
[m e
(2%}

Ser Asp Ile
405

Tyr Lys Thr T

Tyr Ser Lys

Phe Sar Cys
455

Lys Seér Leu
470

artificial Sequence

Influenza A DMAb

162

Ley Gln

Ty Gly
20

val Gly
35

Ser Tyr

Leuy Ile

Glin Pro
100

Gly Glin

Thy Gin val
5

Asp Ile Gin

Asp Arg val

Leu His Trp
55

Tyr Ala Ala
70
Ser Gly Ser

Glu Asp Phe

Gly Thr Lys

Ala

Leu
440

Ser

Ser

FPhe

Met

Thr

40

Tyr

Ser

Gly

Ala

val

val

Pro

425

Thr

val

Ley

Ie

Thi

25

Ile

Gin

Ser

Thr

Thr

105

Glu

395

Glu Trp

410

Pro val

val Asp

Met His

ser Pro
475

Ser Leu

Gin Ser

Thr Cys

Gin Lys

Lau Gln

75

ASp Phe
90

Tyr Tyr

Ile Lys

Glu

Ley

LYS

Glu
460

Gly

Ley

Pro

Arg

Pro

60

sey

Thr

Cys

Thr

page 253

Ser Asn
ASp Ser
430

Ser Arg
445

Ala Leu

Leu Trp
sar ser

30
Thr Ser
Gly Lys
Gly val
Leu Thr

Glin G?n

val aAla

Asn Gin val Ser Leu Thr Cys Leu val

Gy
415
ASD

Trp

His

Ie
15

Leu

ala

Pro

Ile

95

Ala

Lys
400

Glin

AsSn

ser

ser

Pro

©ATYG

Prro



206108_0033_30w0_606194_seqlis

115 120
Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gin
130 135
Ala ser val val Cys Leu Leu Asn Asn Phe Tyr
145 158 155
val GIn Trp Lys val Aasp asn ala teu GlIn Ser
165 170
Ser val Thr Glu GIn ASp Ser Lys Asp Ser Thr
180 185
Thr teu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
185 200
Cys Glu val Thr His Gln Gly Leu Ser Ser Pro
210 215
Asn Arg Gly Glu Cys
225
<210> 183
<211 2211
<212>  DNA
<213> arvificial sSeguence
<220>
<223> Influenza A DMab
<400> 163
atggattgga ctitggaggat totgtttctg grcgocogecy
gtgcageige ageagtotgyg acccggacty gigaagoott
tgegeeatct coggagacte tgtgagetoe aacaatgoty
teeccatete gggooctgga atggerggga cgaacatact
gactatgotg agagtgtgaa grcacgaatc acaattaacc
ttctcoctge agotgaacte tgigacacco gaggatacty
tccggacaca tcaccgtgtt cggagtcaat gtggacgect
accacagtca cagtgtctag tgcaagtact aaaggoccat
tcaagoaaga gtacctcagy cggaacagoe gototgggat
cotgagecag tcacogtgag ctggaactoc ggagototga
cotgeagioe tgoagtoote tggoctgtac agoctgagtt
toccteteigg gaacacagac ttatatctge aacgigaate

125

Leu Lys Ser
140

Pro Arg Glu

Gly Asn Ser

Ser Leu

180

5 val

val
220

CTactggaac
cacagactct
totggaacty
ataggagceaa
cagatactag
cagtctacta
ttgatatgtg
cagtgttteo
gtctggtgaa
€cagegggat
cagtggtcac

acaaaccatc

Page 254

ting

Gly Thr

Ala Lys
is0

Glin Glu
175

sSer Asn

Tyr Ala

Ser pPhe

tcacgetcag
gagcctgace
gattagacagy
atggtacaat
caagaatcag
ttgogoacyc
gggacagggy
cotggocect
ggactacttc
gcatacartt
cgtgccaage

caatacaaag

60
120
180
244
300
360
420
480
540
64
iy
720
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geotcagtagy
gtcgataacy
gatagtactt
aaagtgtaty
aatagaggag
165

2214
ONA

VOV VY

A A A A

<220>
<223>

<400> 165
atggactgga

gtgcagaotgy
rgogoogtgt
ccrggeaagy
cettoactyy
aaactgtoct
tooggotace
gtgtctagtyg
acatctggeyg
acagtgagit
cagtecicty
actcagacct
gtggaaccta
ctgggaggac
agaacoooty
titaactggt
cagtacaact
aacggaaagy
actatttecca
agagacgage

agtgatatcg

tgtgoctget
ccotgeagic
atagtctgic
catgegaggt

aatgctgata

catggagaat
tcgaatcagy
ctggotacay
gactggaatyg
AGAGCCYCCE
ttgtetetge
CAGACACCYT
cragcaccaa
gaactgcageo
ggaactcagg
gcotgtacag
atatctgeaa
agtcttgtga
caagoeghgtt
aagtgacatyg
acgtggatgg
caacctateg
agtataagtg
aggetaaagg
tgacaaagaa

cagtggagty
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gaacaacttc
aggcaatage
aaatacactg
cactcaccag

a

Artificial Sequence

Influenza A DMab

cotgttocty
gootgggorg
tatcagotoo
gatcgggtoo
gggaatttco
cgctgatact
ttactatttt
gggooecte
cctgggatgt
cgcactgact
cotgagttca
cgtgaatcac
taaaacacat
corgrttect
Tgtggtegty
cgtcgaggty
agtcgtgage
caaagtgage
gCageooaygg
ccaggtoagt

gogaatcaaat

caggagtecy
actctgagea

ggactgtett

gtCgogeey
gtgaagcoctk
aactactatt
atctaccact
gtggacacat
gragtgtact
gataagtgag
grgricoccte
ctggrgaagy
tctggagiceo
gtggtcacag
aagcocteaa
acttgeecac
CCaaaqeoea
gacgtetcte
cataatgeta
gtootgacag
aataaggeac
gaacctcagy
ctgactigrco

gggageeeg

aagcaaaagt
tgacagaaca
aagcigacta

caccegtcac

ctactgggac
cagacarcct
ggggatggat
caggcageac
ctaagaatca
attgcgeoog
ggCaggugcac
tggoaceate
attacttoce
acacctttec
tgootagote
atactaaagt
catgtootge
aagacaccct
acgaggacce
agacaaaacc
tgctgoacca
TGCoCgeeee
tgtacaccct

aaaacaatta
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gcagtyggaag
ggactctaag
cgagaageat

caaatctttc

tcacgcagaa
gageotgace
TCgYCagoee
ctactataaa
grtcagecty
acatgtcagg
cotggteaca
aagcaaatce
agagoeogto
cgeogigoig
ctctctggga
cgacaagaaa
accagagetg
gatgatctog
cgaagtcaag
cogogaggaa
g9actagcty
tatcgagaaa
geeoeottet
attitatcca

caagaccaca

20440
2138
2168
2220
224%
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agttcaagoo
aaagtcgaca
cotgotocay
accotgatga
gacceoyaay
aaacctaggy
caccaggact
gotectateg
acactgectc
aaaggettct
aattacaaga
ctgaccgtgy
gaggoerotge
cgcaaaagga
gtggaggaaa
tggattagty
agectgagag
aaaaattatc
tggacctcaa
gattttaccc
cagcactaca
getgeacctt
tetgtegtgt
gataacgotc
tccacttatt
gtgtatgoct
agaggggagt
<210>
<211>

<Z212>
<Z213»

167
1437
ONA

tgggeactca
agaaagtgga
agotgotggy
TLAGCAGYAC
tgaagttcaa
aggaacagta
ggctgaacyy
agaaaaccat
caageogoga
atcccagtga
CCBCRCCLCT
ACaa’agoey
acaatcatta
gatcagggag
atccaggace
gagcctatgg
agegageaac
tggoatggta
crcgegaaag

tgacaattag

cegtetteat
gtctgotgaa
tgcagtetgy
cactgagcaa
gegaagtcac

gttgataa

206108_0033_30w0_60619%4_seglisting

gaccratatc
acgaaagict
aggacdcaagc
cccagaagtyg
ctggtacgtyg
caacagaact
aaaggagtat
ttctaagget
cgagctgace
tategeegtg
tgtgctggac
gtggcageag
cactcagaag
cggegetaca
catggtocty
cgacatogtg
aattaactgt
ceageagaag
cggagtgact
ttecactgcag
aaccttegga
tttteccect
caatttitac
aaatagrcag
cactctgacc

tcatcaggga

Aartificial Sequence

Influenza A DMAb

tgeaacgtga atcacaagec ttccaataca

tgtgataaaa
gtgttoctgt
acatgtgtyg
gatggegicy
tatagagtcg
aagtgcaaag
aaagggcageo
A3gaaccagg
gagtgggaat
agtgatggct
ggaaacgect
teoctgtote
aacttotece
CAagaCcAcagy
atgactcaga
aagtoctote
ccoggacage
gaccgatict
gcigaggacg
caggggacaa
tctgacgago
cCaagagaag
gagtcagtga
CTHagCaaag

ctgagotecc

cacatacitg
ttccacccaa
tcgtggacgt
aggtgcataa
tgtccegtoct
tgtccaataa
CCOgggaace
tgtooctgac
caaatggaca
catiottict
tttcatgeag
tgagtcoogg
tgcigaagca
tgtttatcte
geoctgattc
agagegtgac
caccca’act
ccggatetgyg
tcgeagtgta
aggtcgaaat
agctgaagtc
ccaaggtoca
cagaacagga
cagattacga

ccgitgaccaa
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coooocttgt
goocaaagac
Cagroacyag
tgccaagaca
gacegtgetg
gaeecigece
tcaggigtac
atgrciggte
gcotgaaaac
gtattcaaag
cgtgatgeat
caagcgggga
ggcaggegat
totgotacty
cotggcagty
tttcaactac
geigatctat
gagiggcacc
ctatigceag
caaaactgtg
€ggraccgec
gtggaaagtyg
cagcaaggat
gaagcacaaa

gagctttaat

720

780

840

800

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1300
(R
1920
1380
20440
21040
2168
2228
2238



<400> 167
atggattgga

gtgcagotge
tgegecatct
tcoccatotce
gactatgcety
ttetoetge
accacagica
tcaageaaga
cctgagecag
cctgeagtoc
tectetotgy
gtcgacaaga
gcacctgage
ctgatgatta
cecgaagtga
cctagggagy
caggatiggc
cocategaga
CtgeeEccaa
ggattctate
tacaagacta
accgtggaca
gecocotgoaca
<210>
<211>

212>
213>

16s
693
DNA

<220>
<223>

<400~ 168

cttggaggat
agcagtotgg
COgUCgacte
gagggctgga
agagtgtgaa
agctgaactco
tcaccgrgrt
cagrgtctag
gtacctcagg
tcaccgtgag
tgcagtaocte
gaAcacagac
aagtggaacc
tgCtgaycgg
JCCggactce
agticaacty
aacagtacaa
tgaacgggaa
agaccattto
gcogegacga
ctagtgatat
ceectecogt
agageogoty

atcattacac
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Totgritoty
acceggacty
tgtgagctec
atggctggga
gtcacgaate
tgtgacacce
cggagtcaat
tgcaagtact
CHURACAYCT
CLggaactee
tggeotgtac
tratatctge
caaatcrigt
cccatcogty
cgaagtgaco
gtacgtggat
cagcacttat
ggagtataag
taaggocaaa
gotgaccaaa
cgctgtggag
gotggactct
geageagggy

TCagaaatct

artificial Sequence

Influenza A DMAb

gregoagesy
gtgaagectt
aacaatgetg
cgaacatact
acaattaacc
gaggatacig
gtggacgect
aaaggcceeat
gctctgggat
ggagctctga
agcctgagtt
aacgtgaatc
gataagaccc
ttoctgtttc
tgogtagtog
ggcgtegagy
agagtcgtgt
tgcaaagigt
ggceagecac
aaccaggiga
tgggaatcta
gatggaagtt
aacgtcttta

ctgagtotgt

ctactggaac
cacagacict
tctggaacty
ataggagcaa
cagatactag
cagtctacta
ttgatatgty
cagtgtttec
gtctggtgaa
coagoogagt
cagtggtoac
acaaaccatc
atacatgccc
cacccaagoc
tggacgtgag
tgcataatge
cegtectgac
CCAaaCaaLac
gggaacccca
gootgacaty
atgggcagec
torttctgta
getgetoogt

caccoggaaa

tcacgetcag
gagoctgacc
gattagacag
atggtacaat
caagaatcag
ttgegeacge
gggacagqggy
cetggeeect
ggactactic
gcatacattt
cgtgoeaage
caatacaaag
tcoctgteca
taaagacaca
coacgaggac
Caagaccaaa
cgtgetgeac
cetgoecaget
ggtgtacaca
tctggicaag
agaaaacaat
ttcaaaactyg
gatgcacgag

atgataa

gacatccaga fgactcagtc toctagttca cigtcigeaa gtgtoggcga tegegtgact
Page 260
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cctagggagy
caggattgge
ccratogaga
ctgoctocat
ggcttetate
tacaagacca
accgtggaca
gcactgcaca
<210>
<211>
«212>
<213>

<220>
«223>

<400> 170
atggtgcotge

178
693
DNA

gacattcaga
atcacatgea
ggCaagyeee
cggttototy
gaggatitcg
gagatcaaga
aagtctggea
gtgcagtgga
caggacteca
tacgagaage
accaaatoct
<210>
<211>

212>
213>

71
47
PRT

<220>
<223>

<400> 171

agcagtacaa
agaccatcic
coogogacga
cttctgatat
caccecctgt
agreoogotg

accattacac

agacccaggt
tgactcagag
gaaccageca
ceaagetget
grageggete
ccacatacta
cogrggeege
cagceagegt
aggtggataa
aggattctac
acaaggtgta

ttaatagggy

amyloid beta

206108_0033_30w0_60619%4_seglisting

ctccacctat
ggagtataag
taaggcaaag
gctgaccaag
cgcegtggag
getggacteo

ccagaagtca

Artificial Sequance

Infiuenza A DMAb

gtttattteo
cccitcaage
gtccctgage
gatctacgea
CgUcaccgac
ttgocageag
coocteegtg
ggtgtgecty
cgooctgeag
atattctctg
tgectgtgag

agaatgttga

artificial Sequence

agagtggrgt
tgeaaggtgt
ggacagoctc
aaccaggtgt
tgggagagea
gatggetort
aacgrgrttt

crgtcactgt

ctgotgotgt
ctgtoogect
tcotacctge
goototagec
tttaccctga
Tcocgoacct
ticatcttic
cigaacaatt
tccggeaatt
AQCaAaCACCe
gtcactcace

taa

(X-¥)} peptide

ctgtgorgac
ccaataagge
gggagocaca
ctctgacaty
atggccagoo
tetttotgta
cttgtagogt

coocaggaaa

ggattagogg
ctgtgggega
actggtatca
£gLagageay
caatctecte
TEggCCagas
cooottotga
TCTaccotag
ctoagyagag
tgacactgag

aggggcrgic

agtgetgeac
cotgooogee
gotgtacaca
TCtggtoaag
agagaacaat
tagcaagotg
gatgcacgaa

atgataa

cgeatacggc
£agggtgace
gragaagoca
cgtgoottoe
totgoagoca
cacaaaggtg
cgagcagetg
ggaggccaag
cgtgaccgag
caaggoogat

atcaceogte

Asp Ala Glu Phe arg His Asp Ser Gly Tyr Glu val His His Gin Lys
i 5 10
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15

1020
1080
1148
1280
1260
1320
1330
1437
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Leu val phe Phe ala Glu Asp val Gly Ser Asn Lys Gly Ala Ile Ile
25 30

Gly beu Met val Gly Gly val val Tle ala Thr val Ile val 1le
35 40 45

Page 263



