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- EI_ISA - Phage display r,r:. ylii~~ peconvolute to identify protective
"anti gens Figure 7: Alignnent of glycoprotein D (gD) DTIA sequences from
HSV-1 and HSV-2 strains iliustratingthe feasibility of fam |y shufflingwhen
evol ving gD. HSV-17gD- 3 HSV-2_gD seq HSV-2~ghk a@@,qeﬂﬂsy e 90t1 RPV20929D seq
HSV- 2~gD- 2 seq HSV-1*gD-1 HSV-Z_gD 9eq V-2 _gD-2 ~aeq V-1"gD-1 NSV-2_gD
seq HSV-2~D-2 seq HSV-17gD-1 HSV-2-gD HSV- 27gD- 2" seq 60

AT GGEGEEGGACT GCCGCCAGGT TEGEEEECCGT GATT Fighfeld GTCGT CATAGTGGGCCTC

ATGGGEECGT TTGACCT CCEECGT CGEGACGECEECCCTGCTAaGT~' GTCGCGGTGEGACTC

ATGGGCCGITT ac CCGGCGTCCIBGACGGCGGCCCTGCTAGTTGTCGCGGTGGGACTC 61 120

CCCGTCGTCT WAMTAGCA@MZ@@@F ESETF AAGATACCEGAT €

CCCTTT §8585T CCT GaACCAGCT GAGERACEEHGE+SGBET CUGS
C&RTTT %teﬁiﬂf S@%ﬁ TTT

CGaTTTCGCGEGAA

CGCGTGTAC%(A:AET AC

CG~GT1' TA c@? _

CG~GTTTACGA o)

TACTA

AC~GT~TACTR

TGOCT B M&TCI:CCCAT%+-++-*++*++-+-+++
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mbwmab w00 mmbNOON Figare 7 (continued) 301 360 HSV-1 gD 1
GAGGCCCCCCAGAT TGT CCGCGEEECCT CCGAAGACGT CCGGAAACAACCCTACAACCTG HSV-2_gDb seq

GAGGCCCCCCAGAT CGTGOGCGEGGECT TCGGACGA CACGTAGAACGT a 2 aeq
GAGGOCCCCCAGAT CGT GCGCGGERGECT TOGGACGA %ﬁ&&‘ﬁ%&g ﬁ}é g%(%[}

HSV-1 gD-1 ACCATCGCTTGGTTTCGGATGGGA GTGCTATCOCCATCACGGTCATGGAGTAC
F~SV- 2AgD seq ACCATCGCCTGGTATCGCAT TTGCGCTATCCCCATCACGGTTATGGAATAC

HSV- 22gD- 2 seq ACCATCGCCTGGTATCGCATGGGAGACAAT TGCGCTATCCCCATCACGGT TATGGAATAC
421 480 HSVitkaripof :

ACC GAATGCERiEBePREACAAGTCTCT RPCCEAAIHS HSV-2_gD seq
ACCGAGT GCCCCTACAACAAGT CGT TGGEGEGEGT, . SV-27gD- 2

seq 31CCGAGIE=LECT. GceeCGCTGG 481 540
NSV-1 gD 1 AACFACTATGACAGCTTCA! JTTCCTGATGCACGCC
11SV-2 gD seq AGCTACTATGACACCTTTA 34P wf\diIGCACCCC
NSV-2-gD-2 s AGCTACTATGACAGCT TTAGCGCCGT CAGCGAGGATAACCTMWC&C
S91 600 HSV-

CCCGCGT TTGAGYClrepiisaizCaoter@s GCCECT CGT GAAGATAAACGACT CGAGHEAfs HSV- 2~gD seq
CCCGCCT T CGACACHIBUCHG-E eSS pinmIeCiVeCGCCT AGT GAAGATAAACGACT ‘&:i-.

N

11SV- 2_gD- 2_,is @mgmune responses '

CCCGCCT TCGAGACCGCGGGT ACGT ACCT GCGGCTAGT GAAGATAAACGACT GGA V0 RNaIge's

1~1SV- 1- gD- 1 |ATTACACAGT TTATCCT GGAGCACCGAGCCAAGGGCT CCTGT ARGFRAGSCCTCCOGCTG
HSV-2_gD seq ATCACACAATTTATCCTGGAGCACCGGGECCCGCGCCTCCT ALISA CTCCCCCTG
~lI SV-2 _gb q - Phage display
ATCACACAAT vy x b wmrt b w
00 mmb N F 0 L

CGCATCCCCCCGT GCCT%% GGCCTACCAGCA! GGAC HSV- 2" gD seq
CGCATCCCCCCGGCAGCGT GGCCTACCAACA! CGGTCGAC HSV- 2- gD-2_seq

CGCATCCCCCCGEECAGCGT GCCTCACCT CGAAGGECCTACCAACAGEECGTGACGGTCGAC 721 780

HSV- 1~D- 1 AGCATCGGGATGCTGCCCCGCT TCAT(%C%;G?GAACCAGCGCACCGT CGCCGTATACAGC
1gure
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31 SV-2_gD eeg AGCATCGGGATGI TACCCCGCTTTACT CCCGAAAACCAGCGCACCGT CGCCCTATACAGC
HSV-2 gD-2 seg AGCATCGGGATGI TACCCCGCTTTATCCCCaAAAACCAGCGCACCGT CGCCCTATACAGC

783 8~J 0 HSV-1 gb-1 Replacement Page : 11 Sep 2002
TTGAAGAT CCGCCGEEGT GGCACGGEGECCCAAGGCCCCATA GCACCCTGCTGCCCCCG HSV- 2, gDl seq
T AAAAATCGCC_@GGT GGCACGGECCCCAAGCCCCCAILL GCACCCTGCTGECCGECCG

HSV- 2- gD- 2"sey TTAAAAATCGCCGGEGT GGCACGECCCCAAGCCCCCGT ACACCAGCACCCTGCTGECCGLCG
HSV-1 gb- 1 Hﬁ 2~gD seq HSV-2 gD 2-seg HSV-1~c D-1 HSV-2~gD seg HSV-2 gD 2
seg HSV-3 _gDE HSV-2 gD seg HSV-2 gD-2 seq 841 900

GAGCTGT CCGAGABCCCCAACGCCAC GCAGCCAGAACT CECCCCGGAAGACCCCGAGGAT i

GAGCT GT CCGACALCACCAACGCCACGCAACCCGAACT CGT TCCGGAAGACCCCGAGGAC

GAGCTGT CCGAC@CACCAACGCCACGCAACCCGAACT CGTTCCGCGAAGACCCCGAGGAC 901 960
TCGGCCCTCTTGHEGGACCCCGT GGGGACGGT TCCCACCAAACTGGCAC
TCGGCCCTCTTAGBGGAT CCCGCCGGEGACGGT GT CTTCGCAGAT CCCCCCAAACT GGCAC

~' CGGCCCTCT TARAGGAT CCCGCCGGGACGGT GTCTTCGCAGATCCCCCCAAACTGGCAC 961 1020
ATCCCGT CGAT CCAGGACGCCGCGACGCCT TACCATCCCCCGGCCACCCCGAACAACATG

ATCCCGT CGATCCBGGACGT A
9 .5’1;%‘1&&..5”0'1(" m bwrt bw

ATCCOGT CGATCGRGGACST

&4 $031 1D -
00 m&_t;NobN FgRr 71@%:@(%? 1| %;—% 5§15HSV-2Dseq

GGCCTGATCAT TEG GRAEET EGCGEBAS TS HSV- 2r gD- 2~seq

GGCCTGATCAT R RRCCAGPALE TGOS 101081 1140
HSV-1_gD- 1 GEEBTACT COGOEGHGACTCG ggchCAT CCCCCACAT
HSV- 2_gD_~aeqgGOGTTT Acecge G TGROER /SOGT CTCCOCCACAT
HSV- 2=cD- 2*se GCGTTng}(g;I' DABAT GC%’I%ACGTCTCCCCCACAT
7141 1200 HSV2l| ~ —4&4{-4 < & oL SHINI]
CCGGGAAGACGA GCCGT CO&ECgiTTGTﬁTaA&TAG 8 8.8 8 8 8Hsv- 2 gD seq
COGGGATGACGA m@ACC&EC%TTGTﬁTW ...... B & B HSV- 2- gD- 2_seq
CC GGGATGA! X C@WTTGETET&CTAG&%T T 1201 1296
HSV-1-D-1 ...& ..... :’,58{}‘5500 I—@\&Z gD seq

3 Q OO

I\)
CGGCA

TACTACGCAGTGCTGGAACGTGCCTGLUG

TTTG

L
“§§;

CA

TACTACGCCGTGTTGGAGCGCGCCTG

q ACTGTGTACTACGCAGTIGCTGGAACGTGCCTGC

CATGGGGTCCGCGGCAAATATGCCTTGGC
'_‘GTT'I‘ACCACATTCAGCCGAGCCTGGAGGACCEGT

HSV-2_gD _seq CGCGTCGTCTGCGCCAAATACGCCTTAG
g CGIGTITACCACATTCAGCCGAGCCTGGAGGACQOGT

gD-1 CGCTTTCGCGGCAAAGACCTTCCGGTCCTG

HSV-1_gD-1 ATGGECGGGACTGCCGCCAGGTIGGGGGCCG
HSV-2 gD _seq ATGEGLGCGTTTGACCTCCGEGCGTCGGGACGG
gbD-2 _seq ATGGGGCGTTTGACCTCCGGECGTCGGGACGG
gbh-2 _seq CGGTCGTCTGCGCCARATACGCCTTAGCA
HSV-2 gD seq CGATTTCGCGGGAAGAACCTTCCGETTTTG
HSV-2_gD-2_seq CGATTTCGCGGGAAGAACCTTCCGGTTTTG
HSV-1_gD-1 CGCGTGTACCACATCCAGGCGGGCCTACCGGACCQGT

Figure7: Alignment of glycoprotein D (gD) DNA sequences from H
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Repl acenent Page : 11 Sep 2002 14/21 Figure 15 Screeni ng of Cancer Antigens

‘that Efficiently Activate ~" cet~s from Patients a. . t{t h'C ~l;
c~etd~~~1 ., ~r1r ~, i .,"- A~) ~ * ssr Replagpment Pag@f‘slseﬁqooz | L-2
=rely ~~..,5 ,,~Xz~, ~.r~ ~~~ A ; T~ . rr~,~r~ .. ~P~I\/CorT
cel | "clones from Cancer patlents ~~ AcP/%fatlon with shuffled antigen

variants 1 d T cell ICTL activity fI|Figytedd& ne synthesis (I1L-2, 1L-4, IFN-Y)
| n vivo testing Repl acenent Page : 11 Sep 2002 1S/ 21 Figura 16:

Sengrar ) on Oéxgpcsﬁfrxgor@hnff;ya Ehk ke gﬁito@ﬂbt&gij‘iﬁ aggex;&g Yhedptel 1 brari es

of T cell epit ~r a rvmv
~r rvmaror a ro- r’E’] rvnmocer : , . "( 0 a,Ba ao ,

L |

] gpl20 gp4l
v
Insert BssH2 site in place of ATG Make & silent mutanon o inroduce
(ATGCAA to GGCGCGC) unique, blunt restction site
BesH2 Blunt  Sequences 10 be shuffled
ey ey
] grel ]
cMV |- | 1
gp120 gp4l
Figure 8B
PCR primers for genetic vaccine for HIV
6221, the beginning of gp120 7747, the end of gp120
gp120 gp4l
6025F  CAAGCTTCTCTATCAAAGCAGTAAGTAGTAC o _  Primers o generate
7773R  CTTCCTGCTGCTCCCAAGAACCCAA shuffling materials
0196F  ATAGAAAGAGCAGAAGACAGTGGCA - : ;
™ 7746R  AACAAAGCTCCTATTCCCACTGCTC Prineys 1o amp lity
shuffled materials
BssH2 —» - EcoR1
Primers 1o clone the PCR

BaH2-62058 nggegrGCAGAAGACAGTGGCA ATGAGAGTG fra .
Bnds nexs 10 the uniqus blune sik 10 be ibroduced w0 Ement Into geneuc
the vecior Yaccune vector



Repl acenent Page : 11 Sep 2002 16/ 21 Figure 17: Sequences of PreS2-S
"Coding-g- g ns of Different HBsAg (or WHsAg) Proteins M3$454, ~' BA. DRICG
Flepatitis B virus, conplete genone. Shown i sRafBsegpenbdiasg r ddi Ber 286D | D
NO 9); PreS2 starts at 1$11 of complete/gfnone secl uepce, S starts at

1976, eud at ~b5b. 10
ATGCAGT GGAACTCCACAACATTCCACCAAGCTCTGE; GAGTGAGGGGCCTATA
CTTTCCTGCTGGT GGCTCCAGT TCCGGAAe AGT AAA GTTcc GACTACTGG: TCACCCA
TATCGTCAATCTTCTCGAGGACT GGGGACCCT GCACCGAACAT GGAGAAGACAACAT CAGGA
TTCCTAGGACCCCTGCTCGTGTTACAGGCGGGGT TTTTCTTGT TGACAAGAAT CCTCACAAT
ACCACAGAGTCTACACTCGTGGT GGA! CTCT%WGTC
TTGGCCAAAATTCGCAGT &N TTTGT
CCTGGITATCGITGGATGT bl%lﬁéﬁé%ﬂl TCCTCTd CATCCTGCTGLTATG
CCTCATCTTCTTGTTGGTTCI STATGITIGICIEITFGICSICFACTTC
CAAGAACAT CAACT ACCAGCACGGGACCAT GCAAGACCT GCACGAT TCCTGCTCAAGGAACC
TCTATGTTTCCCTCTTCTTGCTGTACAAAACCT TCGGACGGAAACT GCACT TGTATTCCCAT
CCCATCRTCTTGGGe TTTCGe AACN TTCCTATGGC~GTGCGCCTCaGTCCGT TTCTCCTGGC

TCAGTTTACTAGTIGCGATTTGI TCAGT GGT TCGTAGGGCTTTCCCCCACTGTTTGECTTTCA
GITATATGGATGATGT GGTAT TGEEEGCCAAGT CTGTACAACATCTTGAGTCCCTTTTTACC

TCTATTACCAATTTTCTTTTGICTTTGGGTATACATTITGA HBsAg Protein adr (SEQ TD NGO 10):

MOANSTTFHQALLI 7PRVRGL YFPAGGSSSGTVNPVERY I SS| FSRTGDPAPNVENTTSG

FLGOLLVI ~QAGFFLLTRILT L HSWWATSL.N 2 PTSNFi SPTSCPPI C
PGYRWVCLRRFI | FLFI LLL ﬁﬁﬁf’"t Jg\/ t{%&% TCTI PAQGT

PO TINRREGAR

1)

SMFPSSCCTKPSDGNCTCTPT ; BRIV SPTVWLS

VI WWMAWYWGPSLYNI LSPFLPITTRIO¥B® Wyl z Repl acenent Page : 11 Sep 2002 Figurc
17 (continued) 17/21 30 ——=BAYVY Hepatitis B Mirus ayw., (SEQ | D NO:
ATGCAGTGGAATTCCACAACT Tii?€S GCAAGAT CCCABAGT GAGAGGCETGTA

TTTCCCTGCTGGT GECTCCAG CGA. ACAG CCCTGI TCTGACTACTGCCTCTCCCT

~~TATCGTCAATCT TCTCGAGGAT TGGGGACCCT GCGCT GAACAT GGAGAACAT CACATCAGGA

TTCCTAGGACCCCTTCTCGTGT TACA TTTCTTGTTGAGAAGAATCCTCACAAT
ACCGC. AGAGTCTAGACT CCT,eaFGuACTFGHGHCAAT T FFCFAGSSSCRAGFACESTGTGTC
TTGGCCAAAATTCGCAGT CCacAreSTccApreseir CACCAACCTCY TGTCCTCCAACTTGT
CCTGGTTATCGCTGGATGTGTCTGOGGCGT TTTATCATCTTCCICT TCATCCTGCT GCTATG
CCTCATCTTCTTGTTGGTTCTTCTGGACTATCAAGGTATGTTGCCCGTTTGTCCTCTAATTC
CAGGAT CCTCAACAACCAGCACGGGACCAT GCCGGACCT GCAT GCTCAAGGAACC
TCTATGTATCCCTCCTGT TGGHSFASEARACETTERCACEEAAATTGCACETGTATFOCCAT
OCCATCATOCT GGGCTT TOGAAMEST CCT A 8B GT GGGOCT CABCOCGT TTCTORT GaC
TCAGTTTACTAGTGCCATTTGT TCAGTGGI TCGTAGGGCT T TCCCCCACTGT TTGGCTTTCA
GITATATGGATGRTGT GGTATTGGGGGCCAAGT CTGTACAGCATCTTGAGTCCCTTTTTACC

GCTGTTACCAATTTTCTTTTGICTTTGSGTATACATTTAA Forward h3BV ayw PCR Prinmer (with

2 natural EcoRl sites) (SI=QID h O 13):

5' - CCGGEG~-CTCGACACCATGCCAGTGGAATTCCACAACC- 3~ Reverse |-i BV ayw PCR Pri u~er

{wth added Kpnl site) (SEQID NO i~,): 5 -CCCEEG~-

TACQCAAAGACAAAAGAAAATTGGTAACACCGG 3' HBsAg Protein ayw (SEQ m NO.:12):

MMNST TFHQTL QDPRVRGL YFPAGGSSSGT' VNPVLTTASPLSSI FSRI GDPALNVENZTSG
FLGPLLVLQAGFFLLTRI LTZPQSL DSWM SLNFLGGT TVCLGNSQSPTSNEI SPTSCPPTC
PGYRWMCLR. RFI | FLFZLLLCLI FLLVLLDYQGWLPVCPLI PGSSTTSTGPCRTCMI TAQGT
SMYPSCCCTKPSDGNCTCI PTPSSWAFGKFLWEWASARFSW.SLLVPFVOWVGE.SPTVWLS

VI WMAWWGPSLYSI LSPFLPLLPI FFCLW/YI Z Repl acenent Page : 11 Sep 2002 Figure
17 (continued) 18/ 21 J04514 OF~Vf i EPBA Whodchuck hepatitis B virus geaont

(WV8) (SEQ ID NO: 15) (PEAS 86, 184b-1849, 1989). ATCC No. 45097.
sitc at po3.1 cuts the PreSl region. HBs(S) ORF: 296-964. PreS2 starts at

| 16; PreSl starts at 30309.
ATGAAAAATCAGACTTTTCATCTCCAGGGGT TCGTAGACGGAI ' TACGAGACTTGACAACAAC

" i GGAACGCCAACACAATGCCTATGGAGATCCTTTTACRACACTAAGCCCTGCGGT TCCTACTG

TATCCACCATATTGT CTCCT CCCTCGACGACT GGEGACCCTGCACT GTCACCGGAGATGT CA
CCATCAAGT CTCCTAGGACT CCTCGCAGGATTACAGGT GGTGTATTTCT TGT GGACAAAAAT
CCTAACAATAGCTCAGAATCTAGATTGGTGGTGGACT TCTCTCAGT TTTCCAGGGGEGECATAC
CAGAGT GCACTGGC~AAATTCGCAGT TCCAAACT TGCAAACACT TGCCAACCTCCTGT CCA
CCAACTTGCAATGGECTTTCGT TGGATGTATCTGCGGCGT TTTATCATATACCTATTAGT CCT
GCTGCTGTGCCTCATCTTCTTGI TGGT TCTCCTGGACT GGAAAGGT TTAATACCTGTCTGTIC
CTCTTCAACCCACRACAGAAACAACAGT CAATTGCAGACAATGCACAATCTCTGCACAAGAC
ATGTATACTCCTCCTTACTGI TGTTGT TTAAAACCTACCECAGGAAATTGCACTTGTTGECC
CATCCCTTCATCATGGECTTTAGGAAAT TACCTATGCEGAGT GEECCTTAGCCCGI TTCTCTT
GCCTCAATTTACTAGTGCCCTTCCTTCAATGGT TAGGAGGAATTTCCCTCATTGCGTGGTTT

TTGCTTATATGGATGATTTGGT TTTC~GEEECCCECACT TCTGAGCATCTTACCGCCATTTAT

—— e N R T —p——— S— - e —— e ——— g [\ ———— g g g [ w—— 0 g [\ ————— g — o Y 7 OSSNSO N "

| rcoRl
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‘of the large fragnents eontaiu,ing the S2S cogipngcSRaHEE8S: (1Ar &RQ0S2 ar e

about 200 by outside the desired seguences) AYWSIi FOR ( SEQ ID NG 19 )

5' - GCCGGCRGGRAGGARRTCGGG 3" (13CGC t 7ATIH2TIm 66) AYWSHREV ( S~Q ID NO 20 )

5' - CTGCTATTGICTTCCCAATCCTC- 3" (L~. CGiguredAT w TIn 68) WHVSHFOt (SEQ | D No:
21 ) 5' - CGGGACATRGCA TTAG &&z% + ~. ORT =.Tm 6a) VWHVSHREV (SPQ I D

NO  22) I5'-GGCRTTAA2$%@?}WT§§ toh Ipe rRpuRogsIY- Tmes) NOONA U
UbO (d GNE N U ch PN 3tigeR” sfomanPAprirgs-u~rs ararat ~~t ~. ' ~s5~ ~
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Screening of Cancer Antigens that
Efficiently Activate T cells from Patients

® PBMC or T cell clones
from Cancer patients

® Activation with shuffled
antigen variants
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@ T cell ICTL activity
® Cytokine synthesis
(IL-2, IL-4, IFN-7v)

® In vivo testing
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Figure16:  Generation of vectors with multiple T cell epitopes by shuffling libraries of T
cell epitopes
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10%&' ()-SF 10%& ()-SF 10%& ()-S .j~ SF 10%& ()-S: ZvvU4 FF10% & ()- F@O0%
& ()-10! 10! 10! F# 1098 & ()- F'109%& ()- F109& ()- )<i|[:vUd F 110%& ()-F
F@0% & ()-' | Y10% & ()- Y10%idH& ()- , 3 10Reptatdment@dRY®& (1) Spp:2002 F F

10% & ()-1F 1 10%& ()-1  10%led& ()-1 F'10% & ()-Y ° 109 N& ()-M Fl 10%
& ()-!,DMeK|[:vUA F 6 10%& ()-1F 189 v& ()-1 i 10%& ()-1 i 10% & ()-1 F
10%& () -1 F1 ¥ 7 >Seqlgnck e RleSO-§ Collidg Regiofd & mxffewﬁﬁlm%wm%g)arﬁexns
10% & ()- 310% & - 10 10 10 FO-L10% & () - Zq

o rrﬂ.O%Ol’ ltﬂ 4

FS  10%m —' ' ' Ty m%zgg E‘%’ p}i i%“(d %AW 0-

m

FL10%r g

ATGCAGTGCAACTCCACAACATTCCACCARGCTCTGCTAGACCCCAGAGTGAGGGGCCTATA
CTTTCCTGCTCGCTGGCTCCAGTTCCGGAACAGTARACCCTGTTCCGACTACTGCCTCACCCA
TATCGTCAATCTTCTCGAGGACTGGGGACCCTGCACCGAACATGGAGAACACAACATCAGGA
TTCCTAGGACCCCTGCTCGTGTTACAGGCGEGGTTTTTCTTGTTGACAAGAATCCTCACAAT
ACCACAGAGTCTACACTCGTCGTGGACTTCTCTCAATTTTCTAGGGGCAGCACCCACGTGTC
TTGGCCAAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCTTGTCCTCCAATTTGT
CCTGGTTATCGTTGGATGTGTCTGCGGCGTTTTATCATATTCCTCTTCATCCTGCTGCTATG
CCTCATCTTCTTGTTGGTTCTTCTGGACTACCARGGTATGTTGTCTGTTTGTCCTCTACTTIC
CAAGAACATCAACTACCAGCACGGGACCATGCAAGACCTGCACGATTCCTGCTCAAGGAACC
TCTATGTTTCCCTCTTCTTGCTGTACAAAACCTTCGGACGGAAACTGCACTTGTATTCCCAT
CCCATCATCTTGGGCTTTCCGCRAAGATTCCTATGGGAGTGGGCCTCAGTCCGTTTCTCCTGGC
TCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCA
GTTATATGGATGATCTGGTATTGGCGGCCAAGTCTGTACAACATCTTGAGTCCCTTTTTACC
TCTATTACCAATTTTCTTTTGTCTTTCGGTATACATTTGA

HBsAg Protein adr (SEQ ID NO: 10):
MOWNSTTFHOALLDPRVRGLYFPAGGSSSGTVNPVPTTASPISSIFSRTGDPAPNMENTTSG
FLGPLLVLQAGFFLLTRILTIPQSLHSWWTSLNFLGAAPTCLGONSQSPTSNHSPTSCPPIC
PGYRWMCLRRFIIFLFILLLCLIFLLVLLDYQGMLSVCPLLPRTSTTSTGPCKTCTIPAQGT
SMFPSSCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFSWLSLLVPFVQWFVGLSPTVWLS
VIWMMWYWGPSLYNILSPFLPLLPIFFCLWVYIZ




|[:vU4 a Ff/f 10%mm& ()-F Fff ml0%m m& ()-a FfY10%m mé& () -

Fy/ " mLO%m m& () - Ff Z10%w m& ()- Ff Y+10%1T8 K1 2 ¥dmeRESEANT N 168p 200D nf f #
10%w &' ()-S F =f10%w &' ()- F=f 10%gy7e& ()-  Ff #10%m me& () -

Ff 1 10%mhigee 1 7(SpnRE  Fl Z(109& O\l Z(10% ()- F@109% ()- F
FZ(109%& ()- WxFZ(109%& ()- F109%& ()-#ow [: RES8 FSI109%& ()-r FZ(10%& () -

FG 10% f mﬂ%&‘%‘*"‘%’é“ﬁ%‘é’“ Q‘%‘?i‘ %é“ ) E2(10% (- W

Z(109%& (};

F10%& () _ AGGCg'égTA

FsG( 109 VN SR Ggg

FX109%& ( ' 5 c

WILO%&: ( % 108 - dog () -

Ff mlO%& K ToT) PEGYR TEIGES) -

NF@ 109%& GEECEABTGRGL igCAAC CTCTTGTCCT CTTGT
CGE‘F?ITLB%

109%& ()-! } '%Gfé"%? f‘} TR ET TEORCEICTRGATMEE |$
10%&'()-<Cﬁ§§&EE GCTTETA ﬁ@ﬁ TETTgC FGTEBQ A&?ﬂ?%& ()-

) OFzY8vI4 D igFQ§C E.g% FAGSASTHFORCRACTFCTCARESPACE &' () - <
$ 10%& ( T%T&TQEE%? CSEG BHEHAACOBT CGARIHRAARTE A BRARAECAR |( ) -
y(10% &|FFEh @M@@ t’rc BIRRTPTSCHEGTRRACACEC CTCCTGGC7Y¥810
F- 109%& ()TCA@IDWF GTG( ﬁf@ﬁﬁﬁ&@ﬁﬁﬁT DR {ICCREGIRTEFTTCCCTTTCA

S, 10%& ( )|STRATATCRATERTGEOATNY TECECGCCARGTCTGTACAGCATCTTGAGTCCCTTTTTACC
GCTGTTAC TT'I"I‘CTTTTGTCTTTGGGTATACATTTAA

Forward HBY ayw PCR Primer (with 2 natural EcoRlI sites) (SEQ ID NO: 13):
5/ -CCGGGAATTCCTCGACACCATGCAGTGGAATTCCACAACC -3

Reverse HBY ayw PCR Primer (with added Kpuol site) (SEQ ID NO: 14):
5 -CCGGCGTACCCAARGACAAAAGAMAATTGGTAACAGCGG-3

HBsAg Protein ayw (SEQ ID NO.:12);
MOWNSTTFHOTLODPRVRGLYFPAGCGSSSGTVNPVLTTASPLSSIFSRIGDPALNMENITSG
FLGPLLVLOAGFFLLTRILTIPQSLDSWWISLNFLGGTTVCLGONSQSPTSNHSPTSCPPTC
PGYRWMCLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLIPGSSTTSTGPCRTCMTTAQGT
SMYPSCCCTKPSDGNCTCIPIPSSWAFGKFLWEWASARFSWLSLLVPFVQWFVGLSPTVWLS
VIWMMWYWGPSLYSILSPFLPLLPIFFCLWVYIZ




“109BB& ()- F “10%&' ()- F109& ()-n'F 109 ()-9 F 109 ()-9 F

" &L0% ()-11""""">"}oN810 | " 1098 FS 10%VRREpIacenddt P8 Q! 1 GSep 2002
3"109%& ()-!f< , 109 ()-!'a " 10%& ()->"N'"""""~bDN810 ! ~ ' 3 10%VRM& ()-f3
109%RMVE (Figrd110uMMRd) ) - F 1090RVES(FL FY1000RVE ()--""""""""€eE)3

109VRMVE' ()-f3 109%VRMVE' ()-f3 109%VRME' ()-f' 3 109VRME' ()-f3 109%VRME' ()-f3

ARVE Y el
10 (Jhat14 ONVREPEA Wonh g “cﬁgbe‘p’a:i'ti? B virus genome (WHYS) (SEQ ID NO: 15)

(PNAS 86, 1846-1849, 1989). ATCC No. 45097. EcoRI site at pos. 1 cuts the PreS1
region, HBs(S) ORF: 296-964. PreS2 starts at 116; PreS1 starts at 3035.

ATGARAAAATCAGACTTTTCATCTCCACGGGTTCGTAGACGGATTACGAGACTTGACAACAAC
GGAACGCCAACACAATGCCTATGGAGATCCTTTTACARCACTARGCCCTGCGGTTCCTACTG
TATCCACCATATTGTCTCCTCCCTCGACGACTGGGGACCCTGCACTGTCACCGGAGATGTCA
CCATCAAGTCTCCTAGGACTCCTCGCAGGATTACAGGTGGTGTATTTCTTGTGGACAAARAT
CCTAACARTAGCTCAGAATCTAGATTGGTGGTGGACTTCTCTCAGTTTTCCAGGGGGCATAC
CAGAGTGCACTGGCCAAAATTCGCAGTTCCARACTTGCAAACACTTGCCAACCTCCTGTCCA
CCAACTTGCAATGGCTTTCGTTGGATGTATCTGCGGCGTTTTATCATATACCTATTAGTCCT
GCTGCTGTGCCTCATCTTCTTIGTTGGTTCTCCTGGACTGGAAAGGTTTAATACCTGTCTGTC
CTCTTCAACCCACARCAGAAACAACAGTCAATTGCAGACAATGCACAATCTCTGCACAAGAC
ATGTATACTCCTCCTTACTGTTGTTGTTTAAAACCTACCGCAGGARAATTGCACTTGTTGGCC
CATCCCTTCATCATGGGCTTTAGGAAATTACCTATGGGAGTGGGCCTTAGCCCGTTTCTCTT
GGCTCAATTTACTAGTGCCCTTGCTTCAATGGTTAGGAGGAATTTCCCTCATTGCGTGGTTT
TTGCTTATATGGATGATTTGGTTTTGGGGGCCCGCACTTCTGAGCATCTTACCGCCATTTAT
TCCCATATTTGTTCTGTTTITTCTTGATTTGGGTATACATTTGA

Forward WHY PCR Primer (with added EcoRI site) (SEQ ID NO:17 ):
§’ -CCGGGAATTCTCATCTCCAGGGGTTCGTAGACGGATTACG3

Reverse WHY PCR Primer (with added Kpnl site) (SEQ ID NO: 18):
5’ -CCGGGGTACCCAAATCAAGAAAAACAGAACAARTATGGG-3

WHY Surface Antigen Protein (SEQ ID NO: 16 ):
MKNQTFHLQGFVDGLRDLTTTERQHNAYGDPFPTTLSPAVPTVSTILSPPSTTGDPALSPEMS
PSSLLGLLAGLQVVYFLWTKILTIAQNLDWWWTSLSFPGGIPECTGQONSQFQTCKHLPTSCP
PTCNGFRWMYLRRFIIYLLVLLLCLIFLLVLLDWKGLIPVCPLQPTTETTVNCRQCTISAQD
MYTPPYCCCLKPTAGNCTCWPI PSSWALGNYLWEWALARFSWLNLLVPLLOWLGGISLIAWF
LLIWMIWFWGPALLSILPPFIPIFVLFFLIWVYIZ
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WHYSHFOR (SEQ ID NO: 21)

5’ -CGGGACATACCACGTGGTTTAG-3* ({12GC + 10AT = Tm 68)
WHVSHREY (SEQ ID NO: 22)
5’ -GGCATTAAAGCAGCGTATCCAC-3’ (11GC + 11AT = Tm 66)
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<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ
RomanAri al Courier New'h Root Ent
" H#$UR' ()*+,-./0123456789¢
<=>7?@A\BCDEFGHI JKLMNOPQRS
" #39& () *+,-./0123456789:9
<=>? @GABCDEFGHI JKLMNOPQRST T pgr st uvwxyz{| } ~
P"H#SUR' ()*+,-./0123456789Q. '
<=>? @A\BCDEFGHI JKLMNOPQR
I"H#$UR' () *+,-./0123456785™% .
<=>7?@A\BCDEFGHI JKLMNOPQRST , DI gnopqr st uvwxy




