
;e3e=:T^J46jTcrQ1 1 S E P 2002 1/21 Figure 1 1 ~ An 7 r Bn A B` 1 C' A1 ~'1
_ c= C ~mwaeWd~m o~mNm~~m~   2/21 Figure 2 Famh d rel~d ~tloA~ afltig~l
9ar~s Stain A ". V ~ ..r .;'u~',a~ s~ain 8 'C Sbrain A Liaary ai
d~imeridrr~mabd ardrgens .", ,. ~~ir n: .". . , ~i Screen 'r'i9 most niG
a~spraf~ve a~ge~ :':~'F,~Y.W i~w Figure 3 A. Wild- a Pathogen: A S C ,, .`,
..;. Protection: ~~,rr~ ' l~r . , ~i ~c' ,'1 8 Pathogen: Protection: A B C
Wild- a A B i ..,, .., J n.~5. /~ A B Shuffled 



A/B1C Chitneta A 8 C Shuffled 1 1 S E P 2002 AB Library A B C   1 1 S E P
2002 ~ZTranscription~mRNA StabilityTranslationzCodon Usage3~yProtein
Fvldrng`'Protein StabrtityDoB-cell Epitvpes~3T-cell >wpitopes~'Ag
Processing~TAP sindingHSP BindingPept-ER TransportPapt-MHC Minding 3/21
Figure 4 +-fi+-t+-+-++-+++++-t .~+-++--++-++-t++--~+T +++t-+-++-++-+--++++
--.~--++--++--++++-++++-+-++--++-++-+~-+.~+ -+++-+fi--~t+-+t++-t t+
++-+~-.t"+-++-++-+-++-+ -+--+++-++--++++-+*-+t+-++--+-++++-+++-+
-+--+++--++--~+t++-t ++++-++---++~ ++-+-+-r+
+-++-t*-t--++--+fit++~r-r-tt---rt-t~r--t--r--tt i Screen
++++++++++++++-+++++ 0 0 0 w 0 a in   1 1 SEP 2002 4/21 Figure 5 library of
Shuffled figs Identi~lcation of clones inducing crossprotective immune
responses setumls teen P - survival of mice Robotic colony picking ~~! :.1.
... ~Y (pools or individual)l~l hLlHTP plasm~d o~protein
purificationll~lll~J~lsl :1;..:..::::7.. ~.:In vitro analysis-FAGS- E1.ISA-
Phage display.. 1, ~rl~ i... J ~......:Immunization)challenge Figure 6
Library of shuffled antigens i "'"i Pools of shuffled antigens peconvolute
to identify protective antigens 



)Fligure 7: Alignment of g~ycoprotean D (gD) DNA sequences from ~IS1~-1 and
HSV-2 shains illustrating the feasibility of family shuffling when evolving
gD. NSV-l~gD-1 HSV-2_gD seq HSV-2~gD-2~seq HSV-1_gD-1 HSV-2_gD seq
NSV-2_gD-2^,seq HSV-1_gD-1 HSV-2_gD seq HSV-2-gD-2 seq HSV-1_gD-1 HSV-2_gD
aeq HSV-2~D- 2_seq HSV-l,gD-1 HSV-2 gD seq HSV-2_gD-2`seq 1 60
ATGGGGGGGACTGCCGCCAGGTTGGGGGCCGTGATTTTGTTTGTCGTCA3'AGTGGGCCTC
ATGGGGCGTTTGACCTCCGGCGTCGGGACGGCGGCCCTGCTAGTTGTCGCGGTGGGACTC
ATGGGGCGTTTGACCTCCGGCGTCGGGACGGCGGCCCTGCTAGTTGTCGCGGTGGGACTC 61 320
CA_^GGGGTCCGCGGCAAATATGCCTTGGCGGATGCCTC~'CTCAAGATGGCCGACCCCAA3'
CGCGTCGTCTGCGCCAAATACGCCTTAGCAGACCCCTCGCTTAAGATGGCCGATCCCAfiT
CGCGTCGTCTGCGCCAAATACGCCTTAGCAGACCCCTCGC'TTAAGATGGCCGATCCCA,AT 12. 18a
CGCTTTCGCGGCAAAGACCTTCCGGTCCTGGACCAGCTGACCGACCCTCCGGGGGTCCGG
CGaTTTCGCGGGAAGAACCTTCCGGTTTTGGACCAGCTGACCGACCCCCCCGG~GGT'GAAG
CGaTTTCGCGGGAAGAACCTTCCGGTTTTGGACCAGCTGACCGACCCCCCCGGGGTGAAG 18. 210
CGCGTGTACCACATCCAGGCGGGCCTACCGGACCCGTTCCAGCCCCCCAGCCTCCCGATC
CG_^GT1'TACCACA3'TCAGCCGAGCCTGGAGGACCCGTTCCAGCCCCCCAGCATCCCGATC
CG_^GTTTACCACATTCAGCCGAGCC?'GGAGGACCCGTTCCAGCCCCCCAGCATCCCGATC 24. 300
ACGGT~TACTACGCCGTGTT'GGAGCGCGCCTGCCGCAGCGTGCTCCTAAACGCACCGTCG AC~GT
TACTACGCAGTGCTGGAACGTGCCTGCCGCAGCGTGCTCC3'ACATGCCCCATCG
CTGGAACGTGCCTGCCGCAGCGTGCTCCTACATGCCCCATCG u, N ._... m N O O N    ~Igare 7
(continued) 3oi 36o HSV-1_gD-1
GAGGCCCCCCAGATTGTCCGCGGGGCCTCCGAAGACGTCCGGAAACAACCCTACAACCTG HSV-2_gD seq
GAGGCCCCCCAGATCGTGCGCGGGGCTTCGGACGAGGCCCGAAAGCACACGTACAACCTG HSV-2-gD-2 seq
GAGGCCCCCCAGATCGTGCGCGGGGCTTCGGACGAGGCCCGAAAGCACACGTACAACCTG 361 920
HSV-l,gD-1 J4CCATCGCTTGGTTTCGGATGGGAGGCAACTG3'GC3'ATCCCCATCACGGTCATGGAGTAC
HSV-2_gD seq ACCATCGCCTGGTATCGCATGGGAGACAATTGCGCTATCCCCATCACGGTTATGGAATAC
HSy-2_gD-2,seq ACCATCGCCTGGTATCGCATGGGAGACAATTGCGCTATCCCCATCACGGTTATGGAATAC
HSV-l~D-1 3~SV-Z_gD seq HSV-2^gD-2 seq ~1S V -1_gD-1 11SV-2 gD seq 



3~SV-2_gD-2 seg HSV-l~c D-1 HSV-2 gD seq HSV-2_gD-2 seq HSV-1-gD-1
HSV-2~gD^aeq A511-2_gD-2 seq 421 480
ACCGAATGCTCC3'ACAACAAGTCTCTGGGGGCCTGTCCCATCCGAACGCAGCCCCGCTGG
ACCGAGTGCCCCTACAAC~IAGTCGTT'GGGGGTCTGCCCCATCCGAACGCAGCCCCGCTGG
I~CCGIIGTGCCCCTACAAC,AAGTCGTTGGGGGTCTGCCCCATCCGAACGCAGCCCCGCTGG 481 540
AACTACTATGACAGCTTCAGCGCCGTCAGCGAGGATAACCTGGGGTTCCTGATGCACGCC
AGCTACTATGACAGCTTThrGCGCCGTCAGC'GAGGATAACCTGGGATTCCTGATGCACGCC
AGCTACTATGACAGCTTTAGCGCCGTCAGCGAGGATAACCTGGGATTCCTCJsrTGCACGCC Q91 600
CCCGCG~'TTGAGACCGCCGGCACGTACCTGCGGCTCG3'GAAGATAAACGACTGGACGGAG
CCCGCCTTCGAGACCGCGGGTACGTACCTGCGGCTAGTGAAGATAAACGACTGGACGGAC~
CCCGCCTTCGAGACCGCGGGTACGTACCTGC'GGCTAGTGAAGATAAACGACTGGACGGAG 601 660
ATTACACAGTTTATCCTGGAGCACCGAGCCAAGGGCTCCTGTAAGTACGCCCTCCCGCTG
ATCACACAATTTATCCTGGAGCACCGGGCCCGCGCCTCCTGCAAGTACGCTCTCCCCCTG
ATCACACAATTTATCCTGGAGCACCGGGCCC'GCGCCTCCTGCAAGTACGCTCTCCCCCTG N m N O O N
figure 7 (continued) ssl ~2a ~1SV-1_gD-1
CGCATCCCCCCGTCAGCCTGCCTCTCCCCCCAGGCCTACCAGCAGGGGGTGACGGTGGAC HSV-2 gD seq
CGCATCCCCCCGGCAGCGTGCCTCACCTCGAAGGCCTACCAACAGGGCGTGAL'GGTCGAC HSV-2~gD-2
eeq CGCATCCCCCCGGCAGCGTGCCTCACCTCGAAGGCCTACCAACAGGGCGTGACGGTCGAC 72l 780
HSV-l~D-1 AGCATCGGGATGCTGCCCCGCTTCATCCCCGAGA~ICCAGCGCACCGTCGCCGTATACAGC
hSV-2_gD eeq AGCATCGGGATGTTACCCC'GCTTTACTCCCGAAAACCAGCGCACCGTCGCCCTATACAGC
~ISV-2_gD-2 seg
AGCATCGGGATGTTACCCCGCTTTATCCCCGAAAACCAGCGCACCGTCGCCCTATACAGC 781 8~J 0
HSV-1 gD-1 TTGAAGATCGCCGGGTGGCACGGGCCCAAGGCCCCATACACGAGCACCCTGCTGCCCCCG
HSV-2 gD seq TTAAAAATCGCCGGGTGGCACGGCCCCAAGCCCCCGTACACCAGCACCC3'GCTGCCGCCG
HSV-2_gD-2 seq TTAAAAATCGCCGGGTGGCACGGCCCCAAGCCCCCGTACACCAGCACCCTGCTGCCGCCG
841 9a0 ~3SV-1_gD-1
GAGCTGTCCGAGACCCCCAACGCCACGCAGCCAGAACTCGCCCCGGAAGACCCCGAGGAT HSV-2_gD seq
GAGCTGTCCGACACCACCAACGCCAC~GCAACCCGAACTCGTTCCGGA~GACCCC'GAGGAC HSV-2_gD-2
seq GAGCTGTCCGACACCACCAACGCCACGCAACCCGAACTCGTTCCGGAAGACCCCGAGGAC HSV-1~D-3
HSV-2_gD seg HSV-2~gD-2 seq HSV-1-gD-1 HSV-2-gD seg HSV-2_gD-2 seg 901 960
TCGGCCCTCTTGGAGGACCCCGTGGGGACGGTGGCGCCGCAAATCCCACCAAACTGGCAC
TCGGCCCTCTTAGAGGATCCCGCCGGGACGGTGTCTTCGCAGATCCCCCCAAACTGGCAC
TCGGCCCTCTTAGAGGATCCCGCCGGGACGGTGTCTTCGCAGATCCCCCCAAACTGGCAC 9S1 1020
ATCCCGTCGATCCAGGACGCCGCGACGCCTTJ3CCATCCCCCGGCCACCCCGAACAACATG
A?CCCGTCGATCCAGGACGTCGCGCCGC...ACCACGCCCCCGCCGCCCCAGCCAACCCG
ATCCCGTCGATCCAGGACGTCGCGCCGC...ACCACGCCCCCGCCGCCCCCAGCAACCCG N J J 



rn N O O N   ~lgure ? (continued) 102i 1fl80 HSV-l~D-1
GGCCTGATCGCCGGCGCGGTGGGCGGCAGTCTCCTGGCAGCCCTGGTCATTTGCGGAATT HSV-2~D seq
GGCCTGATCATCGGCGCGCTGGCCGGCAGTACCCTGGCGGCGCTGGTCATCGGCGGTATT HSV-2-gD-2 seq
GGCCTGATCATCGGCGCGCTGGCCGGCAGTACCCTGGCGGCGCTGGTCATCGGCGGTATT 10 81 114 0
HSV-1-gD-1 G3'GTACTGGATGCACCGCCG.CACTCGGAAAGCCCCAAAGCGCATACGCCTCCCCCACAT
HSV-2_gD seQ GCGTTTTGGGTACGCCGCCGGCGCTCAG.TGGCCCCCAAGCGCCTACGTCTCCCCCACAT
~3SV-2~D-2 ~eq GCGTTTTGGGTACGCCGCCG,CGCTCAGATGGCCCCCAAGCGCCTACGTCTCCCCCACAT
1141 l200 HSV - IUD-1 CG`GGGAAGACGACCAGCCG3'CCTCGCACC~1GCCCTTGTTTTACTAG . .
. . . . . . . . . . . . HSV-2 gD seq
CCGGGATGACGACGCGCCCCCCTCGCACCAGCCATTGTTTTACT................ HSV-2-gD-2 seq
CCGGGATGACGACGCGCCCCCCTCGCACCAGCCATTGTTTTACTAGAGGAGTTTCCCCGT 120i 1246
HSV-1~D-1 .............................................. HSV-Z_gD seq
.............................................. HSV-2~D-2 seq
TCCCGTGTACCTCTGGGCCCGTGTGGGAGGGTGGCCGGGGTATTTG N ~i m N O O N   1 1 SEP
200Z 9/21 Figure SA Expression of shuf>~ed envelope gp120 protein in a
genetic vaccine sev rev RRE 0 ~IZO ~aI vpu Inser~ Bssli2 site in place of
ATG Mxlce s s~lem muwaon to mxoduce (ATGCAA W GGCGCGC) unique, blur~i
resmcnon site SsyH2 >3luns Sequonces to be shuffled rev rev CMy Pvly A
gpI20 gp4l Figure 8B PCR primers for genetxe vaccine for HIV 6221, the
beginning of gp120 7747, the end of SplZO gp120 gp41 6029F
CwAGCTTCTCTATCAAwGCwGTMGTAGTAC ,~ Primet5 to geperatC 7773R
CTTCCTCCTGCTCCCMGAACCCAA s1i11Pf1iJ1$ r~1~1815 



b196F ATAGMAGAGCAGMGACAGTGGCA ,~ p~~ to amplify 77a68
McAAAGCTCCTATTCCCweTGCTC Shed ~terials 8ssH2 --~- ~ EcoR1 aaH2-62U3F
tt~cgcGCAGMGACAGTGGCA ATGAGACTG ~~ to C~olle The PCR ~ndi na~~:v rhc uniquo
blunt sire w be ~b~oduced w ~~~t into geiletic vaccine vector   1 1 S E P
2002 10/21 Figure 9 Domain Structure of Hepadnavi~us Envetape Genes preS1
preSZ S Figure 10 (solute genes coding for proteins in which the
immunogenie'tty of one antigenic domain is improved: w w preS1 preSZ w
preS1 preS21 S ++++ preS1 preS2 S   1 1 S E P 2002 11/2l figure 11 Shuf~e
genes fvr which the immunogenicity of one anti~e~ic domain is imr~ove!i
+*#preS1preS2S+*++ -preS1preS2S+*i~hpreSl~preS2~ S Second ~QUnd of shumlng
**** **** **** preS1 preS2 S Fjgure 12 Transmembrane vrganizatian vfthe
HgsAg polypeptide Major  a ~ 1~p~tope  !~u ... ._ ...   s E P 2ooz 12/21
Figure 13 Phage aispiay for I~Ifergens not Recognized by Pre-exiet~ng Ig~ 1
a ~~I ~f '' w a Y~ ~I 1~ 



s Y ~ ~ ~ ~Y ,: e, a; r, r f i, ,u Remove variants that bind to Ig~ derived
from atopic patients ~ Repeat until no binding is observed   1 1 S E P 2002
13/21 Figure 14 Screening of ,AIIe~gen Variants that Efficiently Activate
Th cells Bonn Atopics . , .,, ; : ,.,;,, v~~[1rr Y~: ~ , .r ~ ~~l ~~ . ,~~
,~~'~Gv, ~~~,. ~.~I,[ ~ , r~ ,,r 1 ` ~,k`~I f vl PBMC of T cell clones from
atopic patients ~ ActiWation with shuffled allergen variants ~ T cell
proliferation n Cytokine synthesis (IL-2, ll-~) IFN-Y) ~ (r~ vivo testing
1 1 S E P 2002 14/21 Figure 15 Screening of cancer Antigens that
Efficiently Activate T ceps from Patients .~.fi run? 4 ~f~ LI h G tp , ~~o
`y( ~ v "~~F'~rl' ,;,., . ,.r; ~ P~MC or T cell clones from Cancer patients
'a Activation with shuffled antigen variants 



~ T cell ICTL activity ~ Cytokine synthesis (I~-2, 1~-4, IFN-Y) In vivo
testing    1 1 SEP 2002 15/21 Bigure 16: Generation of vectors with
multiple T cell epitopes by shuffling libraries of T cell epitopcs IVmVt~I
~o romewr ~ rvmvrer romoiii w rvmvt~r i Av ~ rvmv a r rvmvra ro o ~r s
rummer . o s m 0     1 1 S E P 2002 16/21 Figure 17: Sequeizces of PreS2-S
Coding Regions of Different HBsAg (ox WHsAg~ Proteins M3454, HP8ADR1CG
Hepatitis 8 virus, coanplete genome. Shown is HBrAg c4ding region (SEQ ID
NO: 9); PreS2 starts at 111 of coatplete genome seguence, S starts at l976,
eud at ~b5b, ATGCAGTGGAACTCCACAACATTCCACCAAGCTCTGCTAGACCCCAGAGTGAGGGGCCTATA
CTTTCCTGCTGGTGGCTccAGTTCCGGAACAGTAAACCCTGTTCCGACTACTGCCTCACCCA
TATCG'TCAATCTTCTCGAGGACTGGGGACCCTGCACCGAACATGGAGAAG.ACAACATCAGGA
TTCCTAGGACCCCTGCTCGTGTTAC7.~GGCGGGGTTTTTCTTGTTGACAAGAATCCTCRCAAT
ACCACAGAGTCTACACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGCAGCACCCAGGTGTC
~TTGGCCARAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCTTGTCCTCCRATTTGT
CCTGGTTATCGTTGGATGTGTCTGCGGCGTTTTATCATATTCCTCTTCATCCTGCTGCTATG
CCTCATCTTCTTGTTGGTTCTTCTGGACTACCAAGGTATGTTGTCTGTTTGTCCTCTACTTC
CAAGAACATCAACTACCAGCACGGGACCATGCAAGACCTGCACGATTCCTGCTCAAGGAACC
TCTATGTTTCCCTCTTCTTGCTGTACAAAACCTTCGGACGGAAACTGCACTTGTATTCCCAT
CCC7~TCpTCTTGCGeTTTece~ncnTTCCTATGCC~GTGGGCCTCAGTCCGTTTCTCCTGGC
TCAGTTTACTAGTGCGATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCA
GTTATATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAACATCTTGAGTCCCTTTTTACC
TCTATTACCAATTTTCTTTTGTCTTTGGGTATACATTTGA HBsAg Protein adr (SEQ ID NO: 10):
MQWNSTTFHQALL17PRVRGLYFPAGGSSSGTVNPVpTTA9PISSIFSRTGDPAPNMENTTSG
FLGPLLVLQAGFFLLTRILTIPQSLHSWWTSLNFLGAAPTCLGQNSQSPTSNHSPTSCPPIC
PGYRWMCLRRFIIFLFILLLCLIFLLVLLDYQGMLSVCPLLBRTSTTSTGPCKTCTIPAQGT
SMFP9SCCTKpaDGNCTCTPTPSSW~1FARFLWRWASVRFSWI,SLLVPFVQWFVGLSPTVWLS
VIWMMWYWGFSLYNILSPFLPLLPIFFCLWVYIZ   Figurc 17 (continued) 1/21 1 1 S E P
2002 302203; k~BAYW Hepatitis B Virus ayw. (SEQ ID NO: 1 I)
ATGCAGTGGAATTCCACAACCTTCCACCAAACTCTGCAAGATCCCAGAGTGAGAGGCCTGTA
TTTCCCTGCTGGTGGCTCCAGTTCAGGAACAGTAAACCCTGTTCTGACTACTGCCTCTCCCT
TATCG2'CA.ATCTTCTCGAGGATTGGGGACCCTGCGCTGAACATGGAGAACATCACATCAGGA
TTCCTAGGACCCCTTCTCGTGTTACAGGCGGGGTTTTTCTTGTTGACARGRATCCTCACAAT
ACCGCAGAGTCTAGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGRACTACCGTGTGTC
TTGGCCAAAATTCGCAGTCCCCAACCTCCAATCACTCACCRACCTCTTGTCCTCCAACTTGT
CCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCTCTTCATCCTGCTGCTATG
CCTCATCTTCTTGTTGGTTCTTCTGGACTATCAAGGTATGTTGCCCGTTTGTCCTCTAATTC
CAGGATCCTCAACAACCAGCACGGGACCATGCCGGACCTGCATGACTACTGCTCAAGGA.ACC
TCTATGTATCCCTCCTGTTGCTGTACCARACCTTCGGACGGAAATTGCACCTGTATTCCCAT
CCCATCATCCTGGGCT'I'TCGGAAAATTCCTATGGGAGTGGGCCTCAGCCCGTTTCTCCTGGC
TCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCA
GTTATATGGATGATGTGGTRTTGGGGGCCAAGTCTGTACAGCATCTTGAGTCCCTTTTTACC
GCTGTTACCAATTTTCTTTTGTCTTTGGGTATACATTTAA Forward HBV ayw PCR Prisuer (with
2 natural EcoRI sites) (SFQ ID T~'O: 13):
5'-CCGGG~AA~'TCCTCGACACCATGCRGTGGAATTCCACA.ACC-3' Reverse HBV ayw PCR
Primer (with added KpnI site) (SEQ ID NO:1~;): 5'-CCGGGGT
CQCAAAGACAAAAGAAAATTGGTAACAGCGG-3' HBsAg Protein ayw (SEQ ID NO.:' 2):
MQWNSTTFHQTLQDPRVRGLYFPAGGSSSGTVNPVLTTASPLSSIFSRIGDPALNMENTTSG
FhGPLLVLQAGFFLLTRILTZPQSLDSWWTSLNFLGGTTVCLGQNSQSPTSNHSPTSCPP'TC
PGYRWMCLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLIPGSSTTSTGPCRTCMTTAQGT
SMYPSCCCTKPSDGNCTCIPIPSSWAFGKFLWEWASARFSWLSLLVPFVQWFVGLSPTVWLS
VIWMMWYWGPSLYSILSPFLPLLPIFFCLWVYIZ   Fisurc 17 (conunucd) 18/21 1 1 S E P
2002 



J04514 OkEPBA Woodchuck hepatitis B virus geaome ('~Y8) (SEQ m NO: IS)
(PNAS 86,184b-1849) 1989). ATCC No. A5097. EcoRI sitc at pos. I cuts the
PtcSl region. ~iBs(S) ORF: 29b-964. PreS2 starts at I16; PreSl starts at
3039. ATGAAR.A.ATCAGACTTTTCATCTCCAGGGGTTCGTAGACGGATTACGAGACTTGACAACAAC
GGAACGCCAACACAATGCCTATGGAGATCCTTTTACAACACTAAGCCCTGCGGTTCCTACTG
TATCCACCATATTGTCTCCTCCCTCGACGACTGGGGACCCTGCACTGTCACCGGAGATGTCA
CCATCAAGTCTCCTAGGACTCCTCGCAGGATTACAGGTGGTGTATTTCTTGTGGACAAAAAT
CCTAACAATAGCTCAGAATCTAGATTGGTGGTGGACTTCTCTCAGTTTTCCAGGGGGCATAC
CAGAGTGCACTGGCCAAAATTCGCAGTTCCAAACTTGCAAACACTTGCCA.ACCTCCTGTCCA
CC.AACTTGCAATGGCTTTCGTTGGATGTATCTGCGGCGTTTTATCATATACCTATTAGTCCT
GCTGCTGTGCCTCATCTTCTTGTTGGTTCTCCTGGACTGGAAAGGTTTAATACCTGTCTGTC
CTCTTCAACCCACRACAGAAACAACAGTCRATTGCAGACAATGCACAATCTCTGCACAAGAC
ATGTATACTCCTCCTTACTGTTGTTGTTTAAAACCTACGGCAGGAAATTGCACTTGTTGGCC
CATCCCTTCATCATGGGCTTTAGGAAATTACCTATGGGAGTGGGCCTTAGCCCGTTTCTCTT
GGCTCAATTTACTAGTGCCCTTGCTTCAATGGTTAGGAGGAATTTCCCTCATTGCGTGGTTT
TTGCTTRTATGGATGRTTTGGTTTTaGGGGCCCGCACTTCTGAGCATCTTACGGCCATTTAT
TCCCATATTTGTTCTGTTTTTCTTGATTTGGGTATACATTTGA Forward WFiY PCR Primer (with
added EcaRI site) (SEQ 1D N0:17 ):
5'-CCGGGAATTCTCATCTCCAGGGGTTCGTAGACGGATTACG-3' Reverse WHV PCR Primer (with
added Kpal site) (SEQ ID NO:1,8):
5'-CCGGGGTACCCAAATCAAGAAAAACAGAACAAATATGGG-3' WHV Surface Aptigeu Protein
(SEQ ID N0:16 ):
MKNQTFHLQGFVDGLRDLTTTERQHNAYGDPFTTLSPAVPTVSTILSPPSTTGDFALSPEMS
PSSLLGLLAGLQWYFLWTKILTIAQNLDWWWTSLSFPGGIPECTGQNSQFQTCIGiLPTSCP
PTCNGFRWMYLRRFIIYLLVLLLCLIFLLVLLDWKGLIPVCPLQPTTETTVNCRQCTTSAQD
MYI'PPYCCCLKPx'AGNCTCWPIPSSWA,LGNYLWEWALARFSWLNLLVPLLQWLGGISLIAWF
LLIWMIWFWGPALLSILPPFIFIFVLFFLIWVYIZ   1 1 S E P 2002 19/21 Figure 18
Primers for PCR amplif~eation of the large frag~ueats eoataiuing the SxS
coding sequences (printers are about Z00 by outside the de9ired sequences)
I.~1YWS);iF'OR ( SEQ ID NO: 1R) 5'-GCCGGCAGGAAGGAAATGGG-3' (13GC t 7AT = Tm
66) AYWSHREV ( S8Q ID NO: 20 ) I5'-CTGCTATTGTCTTCCCAATCCTC-3' (l.l.GC +
12AT ~ Tm 68) I `VHVSHFOR (SEQ LD NO: 21 ) 5' -CGGGACATACC~,cGTCaTTTAG-3'
(z2GC + ~.oAT = Tm 68) WHVSHREV (S~Q ID NO: 22)
5'-GGCATTAAAGCAGCGTRTCCRC-3' (llGC + Z1AT = Tm 66)   N 20/21 H e-~ r1  CO f
4 a a a c i c t i ~E i F a r a n ' O E > z t a w A t W ' '' z A a 7 v i C
c` i ~ ..1r1 P ~p. CIG~. C  I I 



3 a ;. i 1 1 Z 1 t ;. E I . ,. (: . _ ,. a 1 1 S E P 2002   1 7 SEP 2002
21/21 Figure 20  .A .A.A !'.A{2A.A.S;A.SA.@..A,{.A `.A .Ar!.A(F!.A(!.A9.AU?
.Ay.A.AFaF*.A&9.AH?&p:MS7745 7C
(#.#.????>????????>??>?>???>???~?<??~~|?>|???>~|<?~|?<~?||?~?>|>||?~<>||?<>
>~`|8~>??|xx??8|??|<0>~?~x>???||x????x>??|>|???????<???????><????>??><p<c`>
d:st45 C
tt(t#.#.??????????????????????????????8g??880?<?0?9?p~8??0`?0`?00?0????????
???90????890??~?????c9???s|????????????????????????????????????????????????
??`?`<`~???????????????????????????????????????????????????????????????????
??cs?????????????????????????????~??1s~?888<x?08?x8??><|<?||?||||?||?||?||`
||?p?||?p?||8||||||?||||?||?||?||||?||??||???0||?||?||$:BBc45 BC
cc(c#.#.?`8`gy???80s???>??????>>p?>`?`????p??????????y??q|??10~?33`8p??77`x
8p??7px0p??>px3??x3?`?3???????????x????x9??3p`8??8ppp8??xppp8??`px83?`s03?3
1??1?x?x???y???q|???xq<8?~?<|18?8??~>3|s8?~>|>38?p????p0?s???x0q??0y?c1?0??
c1?8?|xc1???8??p>pc3??`?c3??``?g1??8?8p`?gq?cp`csp?q?pc???q??gpp?c??`gp~?g?
???`p?g???`~?c?38c?y08p8|??ypxs<?8|??y`~s>?88?9?y`>~s89??y`>cg9??x??ac1?x?`
f0?8ox?fpo?p8?0?f``g?wg?0y~``wg??g?09?~p`q?sp09>ggspq?x9|71xy?|97?|??|y?<??
?0???s>?0?s>?80?0`s0?08p``c0>?08<x`|c8?>?8||08
?~c8||>??01|<??pp<~~?1<q1<???`cp<1p399>`~c~p?1??99~fx`~a~p?0??9|f<a>`g>p??0
???9f<c|w8<?0?>x?99x~<3~?8<8?<1?9x~8?~?<<q88?<8?>?<1p8<0?<~p3|<~<p3|<8~<p?`
s<?>s8f>~90??cp>s>98?~pp>pg~p8?1~?~0q~~x83?~?~8~~<3?~?~~s?>8>?g|?>0`7???<?>
0?pp3??8<8cp?6??00?9|p???8;0?09?8;
0?8g8p??8x0?8g<?p<p?8?g<?p?s0??f|p|<g38?`?~~pp3<87?~pp39?w?8??y8?
98????99003?|?9039????9?p19??98?pp?9?<?8`9?<?8p`~<8||~<p10<x31~p?198y0?`p?9
q<0pp?39q|ppp?|s??s?pp~?p0~?<;
?p8~??<883008~??>p<?03?~>`~8`>`|?0331~`8q>>|??31~`8s<<>?719s>`|18~?q?>px9>~
q?<0x8<<?0;88|?0;
8x0p<`qf88?xpqf8?>psf8?8??03x9n|?8??08?80n`0?10?80`8??8p?`<>?88?`9|8`?1|~>?
qx??<yx?98?p9<p>?`>??q?8>>??q?x|~???pp?p0pp8?x??cp08??08<??~8||psxp~00?08<?
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