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- EI_ISA - Phage display r,r:. ylii~~i peconvolute to identify protective
antigens   Figure 7: Alignment of glycoprotein D (gD) DTIA sequences from
HSV-1 and HSV-2 strains iliustratingthe feasibility of family shufflingwhen
evolving gD. HSV-1^gD-3 HSV-2_gD seq HSV-2~gD-2reeq HSV-l,gD-1 NSV-2_gD seq
HSV-2~gD-2 seq HSV-1^gD-1 HSV-Z_gD 9eq HSV-2_gD-2 ~aeq HSV-1`gD-1 NSV-2_gD
seq HSV-2~D-2 seq HSV-1^gD-1 HSV-2-gD seq HSV-2^gD- 2`seq 60
ATGGGGGGGACTGCCGCCAGGTTGGGGGCCGTGATTTTGTTTGTCGTCATAGTGGGCCTC
ATGGGGCGTTTGACCTCCGGCGTCGGGACGGCGGCCCTGCTAaGT~'GTCGCGGTGGGACTC
ATGGGGCGTTTGACCTCCGGCGTCGGGACGGCGGCCCTGCTAGTTGTCGCGGTGGGACTC 61 120
CA^GGGGTCCGCGGCAAATATGCCTTGGCGGATGCCTCTCTCAAGATGGCCGACCCCAAT
CGCGTCGTCTGCGCGAAATACGCCTTAGCAGACCCCTCGCTTAAGATGGCCGATCCCAAT
CGCGTCGTCTGCGCCAAATACGCCTTAGCAGACCCCTCGCTTAAGATGGCCGATCCCAAT 12. 180
CGCTTTCGCGGCAAAGACCTTCCGGTCCTGGACCAGCTGACCGACCCTCC~GGGGGTCCGG
CGaTTTCGCGGGAAGA~ICCTTCCGGTTTTGGACCAGCTGACCGACCCCCCCGGGGTGAAG
CGaTTTCGCGGGAAGAACCTTCCGGTTTTGGACCAGCTGACCGACCCCCCCGGGGTGAAG 18. 24 0
CGCGTGTACCACATCCAGGCGGGCCTACCGGACCCGTTCCAGCCCCCCAGCCTCCCGATC
CG~GT1'TACCACATTCAGCCGAGCCTGGAGGACCCGTTCCAGCCCCCCAGCATCCCGATC
CG~GTTTACCACATTCAGCC"GAGCCTGGAGGACCCGTTCCAGCCCCCCAGCATCCCGATC 24. 300 ACGGT
TACTACGCCGTGTTGGAGCGCGCCTGCCGCAGC'GTGCTCCTAAACGCACCGTCG
AC~GT~TACTACGCAGTGCTGGAACGTGCCTGCCGCAGCGTGCTCCTACATGCCCCATCG
TGCCTGCCGCAGCGTGCTCCTACATGCCCCATCG 



m b w m a b w 00 m m b N O O N    Figare 7 (continued) 301 360 HSV-1_gD-1
GAGGCCCCCCAGATTGTCCGCGGGGCCTCCGAAGACGTCCGGAAACAACCCTACAACCTG HSV-2_gD seq
GAGGCCCCCCAGATCGTGCGCGGGGCTTCGGACGAGGCCCGAAAGCACACGTACAACCTG HSV-2 gD-2 aeq
GAGGCCCCCCAGATCGTGCGCGGGGCTTCGGACGAGGCCCGAAAGCACACGTACAACCTG 361 920
HSV-1_gD-1 ACCATCGCTTGGTTTCGGATGGGAGGCAACTGTGCTATCCCCATCACGGTCATGGAGTAC
F~SV-2^gD seq ACCATCGCCTGGTATCGCATGGGAGACAATTGCGCTATCCCCATCACGGTTATGGAATAC
HSV-2^gD-2 seq ACCATCGCCTGGTATCGCATGGGAGACAATTGCGCTATCCCCATCACGGTTATGGAATAC
421 480 HSV-l~D-1
ACC'GAATGCTCC3'ACAACAAGTCTCTGGGGGCCTGTCCCATCCGAACGCAGCCCCGCTGG HSV-2_gD seq
ACCGAGTGCCCCTACAACAAGTCGTTGGGGGTCTGCCCCATCCGAACGCAGCCCCGCTGG ~1SV-2^gD-2
seq 31CCGAGTGCCCCTACAACAAGTCGTTGGGGGTCTGCCCCATCCGAACGCAGCCCCGCTGG 48l 540
NSV-1_gD-1 AACTACTATGACAGCTTCAGCGCCGTCAGCGAGGATAACCTGGGGTTCCTGATGCACGCC
11SV-2 gD seq AGCTACTATGACAGCTTTAGCGCCGTCAGCGAGGATAACCTGGGATTCCTGATGCACGCC
NSV-2-gD-2 seg AGCTACTATGACAGCTTTAGCGCCGTCAGCGAGGATAACCTGGGATTCCTCATGCACGCC
S91 600 HSV-1~D-1
CCCGCGTTTGAGACCGCCGGCACGTACCTGCGGCTCGTGAAGATAAACGACTGGACGGAG HSV-2~gD seq
CCCGCCTTCGAGACCGCGGGTACGTACCTGCGGCTAGTGAAGATAAACGACTGGACGGAG
11SV-2_gD-2_,seq
CCCGCCTTCGAGACCGCGGGTACGTACCTGCGGCTAGTGAAGATAAACGACTGGACGGAG 601 660
1~1SV-1-gD-1 ATTACACAGTTTATCCTGGAGCACCGAGCCAAGGGCTCCTGTAAGTACGCCCTCCCGCTG
HSV-2_gD seq ATCACACAATTTATCCTGGAGCACCGGGCCCGCGCCTCCTGCAAGTACGCTCTCCCCCTG
~ISV-2_gD-2 seq
ATCACACAATTTATCCTGGAGCACCGGGCCCGCGCCTCCTGCAAGTACGCTCTCCCCCTG x b w m rt b w
00 m m b N O O N   Fygure 7 (continued) 661 720 NSV-1_gD-i
CGCATCCCCCCGTCAGCCTGCCTCTCCCCCCAGGCCTACCAGCAGGGGGTGACGGTGGAC HSV-2`gD seq
CGCATCCCCCCGGCAGCGTGCCTCACCTCGAAGGCCTACCAACAGGGCGTGACGGTCGAC HSV-2-gD-2_seq
CGCATCCCCCCGGCAGCGTGCCTCACCTCGAAGGCCTACCAACAGGGCGTGACGGTCGAC 721 780
HSV-1~D-1 AGCATCGGGATGCTGCCCCGCTTCATCCCCGAGAACCAGCGCACCGTCGCCGTATACAGC 



3iSV-2_gD eeg AGCATCGGGATGTTACCCCGCTTTACTCCCGAAAACCAGCGCACCGTCGCCCTATACAGC
HSV-2 gD-2 seg AGCATCGGGATGTTACCCCGCTTTATCCCCaAAAACCAGCGCACCGTCGCCCTATACAGC
783 8~J 0 HSV-1 gD-1
TTGAAGATCGCCGGGTGGCACGGGCCCAAGGCCCCATACACGAGCACCCTGCTGCCCCCG HSV-2,gD! seq
T~'AAAAATCGCCGGGTGGCACGGCCCCAAGCCCCCGTACACCAGCACCCTGCTGCCGCCG
HSV-2-gD-2^seq TTAAAAATCGCCGGGTGGCACGGCCCCAAGCCCCCGTACACCAGCACCCTGCTGCCGCCG
HSV-1_gD-1 HSV-2~gD seq HSV-2 gD-2-seg HSV-l~c D-1 HSV-2~gD seg HSV-2_gD-2
seg HSV-3_gD-i HSV-2_gD seg HSV-2_gD-2 seq 841 900
GAGCTGTCCGAGACCCCCAACGCCAC'GCAGCCAGAACTCGCCCCGGAAGACCCCGAGGAT i
GAGCTGTCCGACACCACCAACGCCACGCAACCCGAACTCGTTCCGGAAGACCCCGAGGAC
GAGCTGTCCGACACCACCAACGCCACGCAACCCGAACTCGTTCCGGAAGACCCCGAGGAC 901 960
TCGGCCCTCTTGGAGGACCCCGTGGGGACGGTGGCGCCGCAAATCCCACCAAACTGGCAC
TCGGCCCTCTTAGAGGATCCCGCCGGGACGGTGTCTTCGCAGATCCCCCCAAACTGGCAC
~'CGGCCCTCTTAGAGGATCCCGCCGGGACGGTGTCTTCGCAGATCCCCCCAAACTGGCAC 96l 1020
ATCCCGTCGATCCAGGACGCCGCGACGCCTTACCATCCCCCGGCCACCCCGAACAACATG
ATCCCGTCGATCCAGGACGTCGCGCCGC...ACCACGCCCCCGCCGCCCCAGCCAACCCG
ATCCCGTCGATCCAGGACGTCGCGCCGC...ACCACGCCCCCGCCGCCCCCAGCAACCCG m b w rt b w
00 m m b N O O N   Flgvre 7 (continued) 1021 l080 HSV-1~D-1
GGCCTGATCGCCGGCGCGGTGGGCGGCAGTCTCCTGGCAGCCCTGGTCATTTGCGGAATT HSV-2~D seq
GGCCTGATCATCGGCGCGCTGGCCGGCAGTACCCTGGCGGCGCTGGTCATCGGCGGTATT HSV-2rgD-2~seq
GGCCTGATCATCGGCGCGCTGGCCGGCAGTACCCTGGCGGCGCTGGTCATCGGCGGTATT 1081 1140
HSV-1_gD-1 GTGTACTGGATGCACCGCCG.CACTCGGAAAGCCCCAAAGCGCATACGCCTCCCCCACAT
HSV-2_gD_~aeq GCGTTTTGGGTACGCCGCCGGCGCTCAG.TGGCCCCCAAGCGCCTACGTCTCCCCCACAT
HSV-2~cD-2^seq GCGTTTTGGGTACGCCGCCG.CGCTCAGATGGCCCCCAAGCGCCTACGTCTCCCCCACAT
714l 1200 HSV-l~D-1
CCGGGAAGACGACCAGCCGTCCTCGCACCAGCCCTTGTTTTACTAG.............. HSV-2 gD seq
CCGGGATGACGACGCGCCCCCCTCGCACCAGCCATTGTTTTACT................ HSV-2-gD-2_seq
CC'GGGATGACGACGCGCCCCCCTCGCACCAGCCATTGTTTTACTAGAGGAGTTTCCCCGT 1201 1296
HSV-1~D-1 .............................................. HSV-2_gD seq
..........._.................................. 3tSV-2~D-2 seq
TCCCGTGTACCTCTGGGCCCGTGTGGGAGGGTGGCCGGGGT~iTTTG 



b w m rt b w 00 m b N O O N   Replacement Page : 11 Sep 2002 9/21 Figure 8A
Expression of shuffled envelope gp 120 protein in a genetic vaccine rev rev
RRE C7 i ~~~I 0 y2o gpal vpu Insert $ssH2 sift in place of ATG Make a
silent mutanon to maodace (ATGCAA to GGCGCGC) unique) blunt resmcnon site
BsyH2 Blunt Scquotlces to be shuffled rev CMV Figure 8B PCR primers for
genetic vaccine for HIV 6221, the beginning of gp120 7747, the enA of gpl~0
gp120 gp41 (_,~ 6025F CwnGCTTCTCTATCMnGCnGTAwGTwGTAC ,~ p~~s;o gerictatC
7773R CTTCCTCCTGCTCCCMGw~CCCwr~ shu$lipg tn3teTials A196F
ATAGMnGwGCAGMGACAGTGGCw ,~,-, ~~ to ~pl~, 7746a wwCnMGCTCCTwTTCCCwCTGCTC
shuffled materials 8ssl-12 -~ ~, ~coRl a..Hz-6zvse tt~cgcGCwGMGACAGTGGCw
ATGAGAGTO ~~ to clone the PCR Bnda neat so ~hc uniqua blunt sire ~o be
iburoduced co ~t~~t Into geitetlc the vecwr vaccine vector  gp120 gp41
Replacement Page : 11 Sep 2002 10/21 Figure 9 Domain Structure of
Hepadnavirus Envel4pe Genes ~i i preS1 preSZ S 



Figure to Isolate genes coding for proteins in which the immunogenicity of
one antigenic domain is improved: w w preS1 preS2 _--_.. t++t .. preS1
preS2 S ,. . _ ++++ preS1 preS2 ~ S   Replacement Page : 11 Sep 2002 l1/21
k~gure 11 Shu~fe genes for which the immunogenicity of one antigenic domain
is im~rnveri~ .~**.~..preS1preS2S+*++ -preS1preS2~ SpreS1preS2S Second
round of shu1t11ng _**** **** +*** p 81 preS2 S Figure 12 Transmembrane
organization of the HgsAg palypeptide Major  a ~ epdope  f~~ _ __ .,
Replacement Page : 11 Sep 2002 12/21 Figure 13 Phage aispfay for Allergens
not Recognized by Pre-existing Ig~ `', :J ~., ~, ..: a ;~ ~, ;, Y ~ Y Y YY
,= r, ,' e,i, ,~.. fr /Y ' 1  Remove variants that bind to Ig~ derived from
atopic patients ~ Repeat until no binding is observed 



Replacement Page : 11 Sep 2002 13/21 Figure 14 screening of ,Allergen
Variants that Efficiently Activate Th cells from Atopics ' ; , . ~ .,, , ~a
Y S: , ~( . j 't. I/ ~r.~,~.`A~.,~?,~ ~'~~ ~. ,t i ,.~r~~sck~rnl..i': ~,
.f, 1 IFN-y ~~-2 trf~i.,r"~ , ~~~ ~o~'l~~yT~,.' ., ~~ J ^~~ ~nr~ ,i~,. .~~.
,s~. ; PBMC or T cell clones from atopic patients ~ Activation with
shuffled allergen variants ~ T cell proliferation n Cytokine synthesis
(I~.-2, I~-~, IFN-Y) Ire vivo testing   



Replacement Page : 11 Sep 2002 14/21 Figure 15 Screening of Cancer Antigens
that Efficiently Activate ~" cet~s from Patients a. . ;I,rtjt h'C `~ , ~I;
:~et4~~~ 1 .,~ r ~ , i .,"- A ~ ),i`,~ `ssr" ~ yI J. ! ~ fs :: 1 I~-y IL-2
=rely ~`~..,5 ,,~xz~;~.r~ ~~~:A; ;=; ...,, ~: ;~ . rr~,~r~ .,. ~ P~MC or T
cell clones from Cancer patients ~~ Activation with shuffled antigen
variants 1 d T cell ICTL activity fl Cytokine synthesis (IL-2, IL-4, IFN-Y)
I n vivo testing   Replacement Page : 11 Sep 2002 1S/21 Figura 16:
Gcneration of vectors with multiple T cell epitopes by shuffling libraries
of T cell epitopcs romv~~r ao r0rt10tIr o rvmvter romoia a, vmat~r a rvmv
~r rvmaror a ro- o ,r , rvmocer : , . "( 0 a ,a ao 0 0, 



Replacement Page : 11 Sep 2002 16/21 Figure 17: Sequences of PreS2-S
Coding-g- g ns of Different HBsAg (or WHsAg) Proteins M3$454, ~'BA.DR1CG
Flepatitis B virus, complete genome. Shown is HBsAg coding region (SEQ ID
NO: 9); PreS2 starts at 1$I1 of cowplete genome secluepce, S starts at
1976, eud at ~b5b.
ATGCAGTGGAACTCCACAACATTCCACCAAGCTCTGCTAGACCCCAGAGTGAGGGGCCTATA
CTTTCCTGCTGGTGGCTCCAGTTCCGGAAeAGTAAACCCTGTTccGACTACTGGcTCACCCA
TATCGTCAATCTTCTCGAGGACTGGGGACCCTGCACCGAACATGGAGAAGACAACATCAGGA
TTCCTAGGACCCCTGCTCGTGTTACAGGCGGGGTTTTTCTTGTTGACAAGAATCCTCACAAT
ACCACAGAGTCTACACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGCAGCACCCACGTGTC
TTGGCCAAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCTTGTCCTCCAATTTGT
CCTGGTTATCGTTGGATGTGTCTGCGGCGTTTTATCATATTCCTCTTCATCCTGCTGCTATG
CCTCATCTTCTTGTTGGTTCTTCTGGACTACCAAGGTATGTTGTCTGTTTGTCCTCTACTTC
CAAGAACATCAACTACCAGCACGGGACCATGCAAGACCTGCACGATTCCTGCTCAAGGAACC
TCTATGTTTCCCTCTTCTTGCTGTACAAAACCTTCGGACGGAAACTGCACTTGTATTCCCAT
CCCATCRTCTTGGGeTTTCGeAACnTTCCTATGGC~GTGCGCCTCaGTCCGTTTCTCCTGGC
TCAGTTTACTAGTGCGATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCA
GTTATATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAACATCTTGAGTCCCTTTTTACC
TCTATTACCAATTTTCTTTTGTCTTTGGGTATACATTTGA HBsAg Protein adr (SEQ TD NO: 10):
MQWNSTTFHQALLI7PRVRGLYFPAGGSSSGTVNPVPTTASPISSIFSRTGDPAPNMENTTSG
FLGpLLVI~QAGFFLLTRILTI PQSLHSWWTSLNFLGA.AJ?TCLGQNSQSPTSNFiSPTSCPPIC
PGYRWMCLRRFIIFLFILLLCLIFLLVI,LDYQGMLSVCPLLPRTSTTSTGPCKTCTIPAQGT
SMFPSSCCTKPSDGNCTCTPTPSSWAFARFLWEWASVRFSWLSLLVPFVQWFVGLSPTVWLS
VIwMMWYWGPSLYNILSPFLPLLPIFFCLWVYIZ   Replacement Page : 11 Sep 2002 Figurc
17 (continued) 17/21 302203; ~BAYVY Hepatitis B Virus ayw. (SEQ ID N0: I I)
ATGCAGTGGAATTCCACAACCTTCCACCAAACTCTGCAAGATCCCAGAGTGAGAGGCCTGTA
TTTCCCTGCTGGTGGCTCCAGTTCAGGA.ACAGTAAACCCTGTTCTGACTACTGCCTCTCCCT
~~TATCGTCAATCTTCTCGAGGATTGGGGACCCTGCGCTGAACATGGAGAACATCACATCAGGA
TTCCTAGGACCCCTTCTCGTGTTACAGGCGGGGTTTTTCTTGTTGACAAGAATCCTCACAAT
ACCGC.AGAGTCTAGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGRACTACCGTGTGTC
TTGGCCAAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCTTGTCCTCCAACTTGT
CCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCTCTTCATCCTGCTGCTATG
CCTCATCTTCTTGTTGGTTCTTCTGGACTATCAAGGTATGTTGCCCGTTTGTCCTCTAATTC
CAGGATCCTCAACAACCAGCACGGGACCATGCCGGACCTGCATGACTACTGCTCAAGGAACC
TCTATGTATCCCTCCTGTTGCTGTACCARACCTTCGGACGGAAATTGCACCTGTATTCCCAT
CCCATCATCCTGGGCTTTCGGAAAATTCCTATGGGAGTGGGCCTCAGCCCGTTTCTCCTGGC
TCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCA
GTTATATGGATGRTGTGGTATTGGGGGCCAAGTCTGTACAGCATCTTGAGTCCCTTTTTACC
GCTGTTACCAATTTTCTTTTGTCTTTGGGTATACATTTAA Forward h3BV ayw PCR Primer (with
2 natural EcoRI sites) (SI=Q ID h`O: 13):
5'-CCGGG~CTCGACACCATGCAGTGGAATTCCACAACC-3~ Reverse I-iBV ayw PCR Priu~er
{with added KpnI site) (SEQ ID NO: i~,): 5'-CCGGGG~
TACQCAAAGACAAAAGAAAATTGGTAACAGCGG-3' HBsAg Protein ayw (SEQ m N0.:12):
MQWNSTTFHQTLQDPRVRGLYFPAGGSSSGT'VNPVLTTASPLSSIFSRIGDPALNMENZTSG
FLGPLLVLQAGFFLLTRILTZPQSLDSWWTSLNFLGGTTVCLGQNSQSPTSNEiSPTSCPPTC
PGYRWMCLR.RFIIFLFZLLLCLIFLLVLLDYQGMLPVCPLIPGSSTTSTGPCRTCMTTAQGT
SMYPSCCCTKPSDGNCTCIPTPSSWAFGKFLWEWASARFSWLSLLVPFVQWFVGLSPTVWLS
VIWMMWYWGPSLYSILSPFLPLLPIFFCLWVYIZ   Replacement Page : 11 Sep 2002 Figure
17 (continued) 18/21 J04514 OF~Vf`iEPBA Woodchuck hepatitis B virus geaomc
(WgV8) (SEQ ID N0: 15) (PEAS 86,184b-1849, l989). ATCC No. 45097. lrcoRl
sitc at po3.1 cuts the PreSl region. HBs(S) ORF: 296-964. PreS2 starts at
I16; PreSl starts at 3039.
ATGAAAAATCAGACTTTTCATCTCCAGGGGTTCGTAGACGGAI'TACGAGACTTGACAACAAC
'iGGAACGCCAACACAATGCCTATGGAGATCCTTTTACRACACTAAGCCCTGCGGTTCCTACTG
TATCCACCATATTGTCTCCTCCCTCGACGACTGGGGACCCTGCACTGTCACCGGAGATGTCA
CCATCAAGTCTCCTAGGACTCCTCGCAGGATTACAGGTGGTGTATTTCTTGTGGACAAAAAT
CCTAACAATAGCTCAGAATCTAGATTGGTGGTGGACTTCTCTCAGTTTTCCAGGGGGCATAC
CAGAGTGCACTGGC~AAATTCGCAGTTCCAAACTTGCAAACACTTGCCAACCTCCTGTCCA
CCAACTTGCAATGGCTTTCGTTGGATGTATCTGCGGCGTTTTATCATATACCTATTAGTCCT
GCTGCTGTGCCTCATCTTCTTGTTGGTTCTCCTGGACTGGAAAGGTTTAATACCTGTCTGTC
CTCTTCAACCCACRACAGAAACAACAGTCAATTGCAGACAATGCACAATCTCTGCACAAGAC
ATGTATACTCCTCCTTACTGTTGTTGTTTAAAACCTACGGCAGGAAATTGCACTTGTTGGCC
CATCCCTTCATCATGGGCTTTAGGAAATTACCTATGGGAGTGGGCCTTAGCCCGTTTCTCTT
GGCTCAATTTACTAGTGCCCTTGCTTCAATGGTTAGGAGGAATTTCCCTCATTGCGTGGTTT
TTGCTTATATGGATGATTTGGTTTTC~GGGGCCCGCACTTCTGAGCATCTTACCGCCATTTAT
TCCCATATTTGTTCTGTTTTTCTTGATTTGGGTATACATTTGA Forward WHY PCR Primer (with
added EcoRI site) (SEQ ):D N0:17 ):
S'-CCGGGAATTCTCATCTCCAGGGGTTCGTAGACGGATTACG-3' Reverse WHY PC,R Prlruer
(with added KpnI stte) (SEQ ID N0:18):
5'-CCGGGGTACCCAAATCAAGAAAAACAGAACAAATATGGG-3' WHV Surface Atttiger< Protein
(SEQ ID N0: ~.6 ):
MKNQTFHLQGFVDGLRDI~TTTERQHNAYGDPFTTLSPAVPTVSTILSPPSTTGDPALSPEMS
PSSLLGLLAGLQVVYFLWTKILTIAQNLDWWWTSLSFPGGIPECTGQNSQFQTCFGiLPTSCP
PTCNGFRWMYLRRFIIYLLVLLLCLIFLLVLLDWKGLIPVCPLQPTTETTVNCRS?CTTSAQD
MYTPPYCCCLKPxAGNCTCWPIPSSWALGNYLWEWALARFSWLNLLVPLLQWLGGISLIAWF
LLIWMIWFWGPALLSILPPFIPIFVLFFLIWVYIZ   1 



Replacement Page : 11 Sep 2002 19/21 sure 18 Primers for PCR amplit~eation
of the large fragments eontaiu,ing the S2S coding sequences (priaaers are
about 200 by outside the desired seguences) AYVVSIiFOR ( SEQ ID NO; 19 )
5'-GCCGGCRGGRAGGARRTGGG-3' (13GC t 7AT = Tm 66) AYWSHREV ( S~Q ID NO: 20 )
5'-CTGCTATTGTCTTCCCAATCCTC-3' (L~.GC + 12AT w Tln 68) WHVSHFOIt (SEQ ID No:
21 ) 5'-CGGGACATRGCACCTCOTTTAG-3' (z2GC + ~.oRT = Tm 6a) WHVSHREV (SPQ ID
NO: 22) I5'-GGCRTTAAAGCAGCGTRTCCAC-3' (ilGC + ilAT = Tm 66)   N O O N A, U
U b0 (d G N E N U cb r~ N N O N z r~aararr~ras~u~rs ararat~~t~.'~s5~ ~
r~rrl -zT~ .. . . ... . .. . ZLLIIh'~4fii ISJL'L d Id d)LL~'~6
ITI~i7Aci'E~CLCQY1A'TI,~ I'~ffV'I :ru;~ IBldIIdT~i~82i~~Idcfl6
L~9fI9~lLI'TL~I.LTldi`TAT?~Tt~T.IL~$~dticfi~`lL2~ISSi
~fXdrLC'~dQTi~(d~(Si:3pE . .... . . . . . . IdTdI
JbK~L9~T.9~5d~L'TItil.'YId.~7~IfA`FTd~GLIN~tit(dLDI2iSdIS9TdS~L'LIc~Y~1L~65
'~ddc4C~(A2ddQd~Ll~aiciLIS,~IblCFI :I~.f.2 c~T :o~ ac aas~ ~~ ~ $~ to! :opt
ai aas~ ~pg sadt~qns ~gH 7u~a~rp,~o saauanbas ptae oyug~o luacuuW 1~ :6~
a,~n~c~   Replacement Page : 11 Sep 2002 21/21 Figure 20
.AY53.A.AFY'.A2A.9A.A.rNA.2(.Au.A {.AS.A.`!.A{!.AN!.AFF.A9R .A,.As,.A;
*A.@.AR&: S-PO45 OC
(#.#.````ppppp00?|????x???????????????|?p?x~~x?p~~|<??p?x<?p?~p>?>>|?~~????
~??????>~?~???>x>|<|?~?x>|<|?~>>??x|>|<x?>><??x<>`><x?>`>x|?x>>?|0|>?`>xp~x
??|0~<~x~?x<?>p<?~?x?|???>x<x????|<x???|<?>????|?????????????????80?p0p<|g:
&3f345 



f3C
(#.#.|808`0x``888g<080p00?`??`??|?8<8x8g?>x??????c???0|?>???8?<<<>?????<?>?
???0?px><??~?p??p?|???|>??|>??~~?~??????p8s>88|??????????`x830>????~??8?8x~
|>??|?|??>>>>>>>>>~>?>>>>?>?<?<<>>>><<<<<<>>>~|0x0|?0p>0?xx|>>><<<>x~y?y?~?
88:sq2u45 2C
uu(u#.#.???????????????????????g?????8??8????????????????0??88??~??????????
???0??????p??`??0???8`?0??>?????gs???<x?0?q?s<?????`?`??????`?0?0?0????????
???0?xp?p???|??????????????????????????????|???????????????????????????????
????????????~?????8`x?pp???????????????????????????????????????????????????
???????????????????c?g?0p??x????>???????0????????|????>~~??~??????~080?????
>~||xp?|x~|x?~|x?~?|x?|x?|x?|x>?|x>|x0>|x80?|x8x||?|x???|x|x|x?|x?|x|x?|x|x
xxH:TNM]45 MC
]](]#.#.`????>~<|xx?|~?????|??<????>?>|?|??|>p?~???????x?~?~~?????????>~?|?
????~???????~?????`??~???|??~<<?~><?~?><>|??~?????????~??|0?|8?>pp?????~>|>
?~?|???~??>||?||xx?|~~?>???????>>|?x>x~>x?|x|||||??????~~><<<>8>x>x?~?|>|<|
||||x0p03??~??>?>?>><<?|~?`|||>x>p>p<p<p|pxxp>xxxx8<<<<<><<>|>>|>~|||||~~??
>~||||<<||~>??>~|~?|~?>~>?|>|~~~~||xxp|~?~>?>>||>|>|>?>>`~>`0??~?????????~=
?~=?~8~???~???>?~||||?|xx????c??|a|0?|00<p?0<pp8pp8?px<p?x<p0>p0><`|???????
????x??~xxpp????: M%FE045 EC
00(0#.#.>????????????????????~|?~?????~????????~~??|~>?~?????~?><||x||||>>>
>~|x?>|||xxx>>>>>>>><<<><|`>?><<~?<><?<?<<<<??<?>?>?><<<>>>>><<|xxxpppx|||~
<>>>??>>|>~`<?|?|?>>>?~??????~~?????|?<??>~||?~??~??|??>|||>~0~<>|~~|<|?|>>
|~~????>???<|??~?0p????????????????8??8?p<>s|~>?~??<?~???{>s;
839839<3~?y?<>?>????``||?:e&45 &C
(#.#.?g?????????????????????????????????????????????????????0??????????????
???????????????????????????????????????????????????????????????????????????
??????????????p????????????????3?`?0>??????????????????????????????p???>??<
????8?9???????`???????????????????????????????????????????????????|8`??????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????x??????????????????????
????????$-/136:=DGJLUc  +-;=@zsmhb]WU]ca]caU]ca]caU]ca UV]ca]c
a]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]cPa]cPaU]cBa]c$a]c$aU]c$a]c$a]c$a]caU]c$a]c
$aU]c$aU]ca]ca]ca@CKR[]en1?#,:Zav<i{vpkfa\W]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c"a
]ca]caU]ca]ca]ca]ca]ca]c^a]ca]c^aU]c a]c a]caV]ca]ca]c^a]ca]ca]ca]caU]ca]ca
i!,]ck2 J Y d q v w
{upke`ZT{vpkfa\WU]caU]ca]ca]c^a]ca]caU]caU]ca]ca]ca]c"a UV]ca
UV]ca]ca]caV]ca]ca UV]ca UV]caV]caU]caV]ca UV]ca]ca]c"aU]c"aU]c:a]c"a]ca]ca



3p1 5 :
v"}wrlga\Wkfa\WU]]ca]caU]ca]caU]ca]caU]caDj]caU]ca]ca]ca]ca]ca]caU]ca]caU]c
aU]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca]ca]caS#owV?SW_bkw]CM-ET`m|({upke`
ZUU]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]c
a]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca (em%).
%lQ!)0zupke`[VU]]c"a]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]c^a]ca
U]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca 07F6<SX 5 ; A M c m
!!#!T!ztoje`ZUke`[VU]caU]ca]ca]ca]ca]caU]caD
]caU]ca]caU]ca]ca]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca
]ca]c^aT!f!p!!!!!!!!!"""""">"D"N"x""""""""""##zuojd_YSke`[V]c^aU]ca]ca]c^a]
caU]ca]ca]c^a]caU]caU]ca]caU]ca]c^a]ca]ca]c^a]ca
U]c^a]ca]ca]c^a]caU]ca]ca]c^a]caU]ca]ca]ca]c^a#)#]#p#q#r#####$$$$0$3$5$7$9$
w$y$$$$$$%2%5%7%8%9%}wrmga[Vke`[V]c]caV]caU]caU]ca]ca]c,aU]ca]c^a]ca]ca]c
aU]c a]c aU]c aU]ca]caU]ca]ca]c
aU]ca]ca]c6a]c.a]ca]ca]ca]caD0r]ca]ca]caU]ca9%=%>%F%J%M%^%`%l%m%o%%%%%%%%%%
%s&&&&&''''''zupke`[Uke`[V]U]ca]ca]caU]ca]ca]c,a]ca]c^a]ca]c&a]ca]caU]ca]ca
UV]caV]ca]ca]cJa]ca]c^a]caV]ca]ca]c^a U]c^aU]ca]caU]ca]caV]ca]ca''''
'!'&'('4';
'K'S'Z']'_'i'w'|'}'''''''''((H(^(}((~xsnid_ZT]]c^a]ca]c&a]ca]c>a]ca]caV]ca]
ca]ca]ca]c&a]ca]c&a]ca]c&aV]ca]ca]cJa]c^aU]ca
UV]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca
((E)G)S)[)\)\)])^)b)))+**+++,I---.S../9/</q/s/w//}wrlgb\WRid_ZT]ca]ca]c^a]c
a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]caD]ca]caU]caDL
7]caU]caU]ca]caU]ca]ca/3t3z333C5b5x5~5b69::4:{:::;;;<
<(<<<<<<==$=P={upje_ZT]U]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]ca]caU]ca]ca]ca
]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]ca P=V=Z=d========>>>>
>&>K>M>Y>k>x>>???@@!@@@F@P@ytoid_YTje_ZT]]ca]c^a]ca]caU]ca]ca]caV]caU]caU]c
a]ca]ca]caU]ca]caU]caU]caU]c
a]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caP@Q@R@=======>>>>
>&>K>M>Y>k>x>>???@@!@@@F@P@ytoid_YTje_ZT]]ca]c^a]ca]caU]ca]ca]caV]caU]caU]c
a]ca]ca]caU]ca]caU]caU]caU]c
a]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]c]caD`]ca-3:=G{Y:F:10%s&'()-!3
s10%EE&'()-Z !\3 s10%&'()-Z !Y 10%SmSm&'()-
!310%&'()-y310%&'()-GJLU`abc}rg\:!10%||&'()- 10 10 10#&10%&'()-,#!10%&'()-!
@10%''&'()- ! @10%mgmg&'()-
}[9g\:!z10%&'()-!`fz10%&'()-!z10%4|4|&'()-!0`z10%d|d|&'()-z10%4&'()-10%4$&'
()-;KR[]ez[<g\:!$F10%4|&'()-
$10%4|&'()-Y"10%4|&'()-!Pz10%$b$b&'()-!ppz10%&'()-! 



z10%OO&'()-en}^<g\:!!af,10%uu&'()-S&10%4|&'()-f!|y& 10%tt&'()-z`y&
10%4&'()-z!Qy& 10%||&'()-z$10%4|&'()- 1?ArS4F 10%&'()-S310%&'()-fY10%&'()-
10UU 10UU 10UU!!0f,10%UU&'()-!Tf,10%&'()-ACQRSUdekL.4'.j~ F 10%&'()-SF
10%&'()-SF 10%&'()-S'.j~ F 10%&'()-SF 10%&'()-SefgstuwtU64'F 10%&'()-SF
10%&'()-SF 10%&'()-S'.j~ F 10%&'()-SF 10%&'()-SF 10%&'()-SlR34F 10%&'()-SF
10%&'()-S'.j~ F 10%&'()-SF 10%&'()-SF 10%&'()-S'.j~ kM34F 10%&'()-S'.j~ 



SF 10%&'()-SF 10%&'()-SF 10%&'()-S'.j~ SF 10%&'()-SoP24'.j~ F 10%&'()-SF
10%&'()-SF 10%&'()-S'.j~ F 10%&'()-SF 10%&'()-SoU64F 10%&'()-SF 10%&'()-SF
10%&'()-S'.j~ SF 10%&'()-SF 10%&'()-SF 10%&'()-S  !"#qW=4F 10%&'()-SF
10%&'()-S'.j~ F 10%&'()-SF 10%&'()-SF 10%&'()-S'.j~ #456789:uW>4F
10%&'()-S'.j~ F 



10%&'()-SF 10%&'()-SF 10%&'()-S'.j~ SF 10%&'()-S:ZvvU4 FF10% &'()- F@10%
&'()-10!10!10! F# 10%!&'()-  F!10%&'()-  F10%!&'()- )<i|[:vU4 F l10% &'()-F
F@10% &'()-' |Y10% &'()-  Y10%HdH&'()- ,3 10% &'()- F@s10%&'()-|[:vU4 F F
10%'&'()-lF I 10%u&'()-l   10%ded&'()-l F"10% &'()-Y ` 10%N N&'()-M Fl10%
&'()-!,DMck|[:vU4 F 6 10%a&'()-lF  10%v v&'()-l i 10%&'()-l i 10% &'()-l F
10%&'()-l  10%> >&'()-lk2 J Y q vU4 aL10%r&'()- F3 10%mrm&'()- a 3
10%r&'()- 310%r&'()-10 10 10  F9-L10% &'()-Zq       |[:vU4 a I
`!m10%prp&'()-F Fl10%mrm&'()-a \%l10%r&'()- Ff10%mrm&'()- a f10%r&'()-
FL10%mrm&'()-   p|[:vU4 a Ff910%mrm&'()-F Ff/@10%mrm&'()-a Fy@10%mrm&'()-
FS  10%mrm&'()- F/&10%mrm&'()- F`!m10%mrm&'()-p1 5 :  



|[:vU4 a Ff/f 10%mrm&'()-F Fff m10%mrm&'()-a FfY10%mrm&'()-
Fy/`m10%mrm&'()- Ff`Z10%mrm&'()- FfY+10%mm&'()- v|_RE8 10mrm/10mrm10mrmff#
10%mrm&'()-S F`=f10%mrm&'()-  F=f10%mrm&'()-  Ff#10%mrm&'()-
Ff`!10%mrm&'()-"S|[:RE8  Fl Z(10%&'()-r \l Z(10%&'()- F@`10%&'()- F
FZ(10%&'()- wxFZ(10%&'()- F10%&'()-#ow|[:RE8  FS10%&'()-r FZ(10%&'()-
W410%!&'()- nx410% &'()- FyZ(10%&'()- wsyZ(10%&'()-wV?SW|[:RE8
F@="10%&'()-r F=y10%&'()- F Z(10%&'()- ix Z(10%&'()- FZ(10%&'()- W
Z(10%&'()-W_`abw]vU4 e`G(10%&'()- F0FG(10%&'()- r`FG(10%&'()-
F10%&'()-101010 F`="10%&'()-CM-ET|[:vU4  F10%&'()-F W10%&'()-r
FsG(10%&'()-F W*sG(10%&'()- FSf10%&'()- F`G(10%&'()-Tm|(e|[:vU4
FX10%&'()-F FS+10%&'()-r F!10%&'()-F a!10%&'()- Fm10%&'()-
Wm10%&'()-e%).|[:-410 F`=@10%&'()- F F=@10%&'()- r F@!10%&'()-F F/ 10%&'()-
Ff m10%&'()- F@10%&'()-lSbA410 F FLT)10%&'()- rLT)10%&'()- FF@)10%&'()-
nF@)10%&'()- F10%&'()-1010;QzY8A410 F`<f10%&'()-  F
10%&'()-!W310%&'()-!|j310%KK&'()- FfT)10%~&'()- nxfT)10%&'()-!)vU410 $
10%&'()-< Fpf10%fk f&'()-  F10%ff&'()-@ F 10%fk f&'()-'101010 F`<f10%&'()-
)0FzY8vU410  @f s10%${$&'()-S 9M10%k &'()-M FYF10%fk f&'()-  F$ 10%ff&'()-<
$ 10%&'()-<!$ 10%&'()-<X A  |[:vU410   ?0 S,10%_k _&'()- Fy(10%fk f&'()-
y(10%k &'()- y&m10%k &'()-   f# 10%w&'()- F@f s10%fk f&'()-S       !!zY810
F-10%&'()-- F10%&'()--10npn10npn10npn N&10%npn&'()-&10%&'()-
S,10%&'()-!#!V!f!p!!!{Z8zY810 ! ` 



`10%BB&'()- F `10%&'()- F10%&'()-n!F  10%&'()-9 F  10%&'()-9 F
`&10%&'()-!!""""">"}oN810 ! ` `10%B FS 10%MRM&'()- 10 10 10!jG
3"10%&'()-!f< ,10%&'()-!a `10%&'()->"N""""""~bDN810 ! ` `' 3 10%MRM&'()-f3
10%MRM&'()-f3 10%MRM&'()-f F 10%MRM&'()- FY10%MRM&'()--""""""""eE)3
10%MRM&'()-f3 10%MRM&'()-f3 10%MRM&'()-f' 3 10%MRM&'()-f3 10%MRM&'()-f3
10%MRM&'()-f""""""""dH,3 10%MRM&'()-f3 



10%MRM&'()-ff' 3 10%MRM&'()-f3 10%MRM&'()-f3 10%MRM&'()-f' """"""""fH-3
10%MRM&'()-f' 3 10%MRM&'()-f3 10%MRM&'()-f3 10%MRM&'()-f' 3
10%MRM&'()-f"#)#]#p#r#~##|_>110 $m10%&'()-F Y%s10%&'()- 3y#10%&'()-  F
10%&'()- f10%&'()- l F 10%<&'()-s######$$bA10   &10%w&'()-L
&10%mRm&'()-L  10%Y Y&'()- 10%Y Y&'()-z `` 10%Y
Y&'()-1010$$0$7$w$$$$$zYL?2101010 ?F3&10%&'()- :310% &'()- P &10%&'()-L q
&10%&'()-L!i
&10%&'()-L$$$%#%%%)%}]=L?210310%f!f&'()-310%f!f&'()-310%f!f&'()-
10%f!f&'()- P10%f!f&'()-
10%f!f&'()-)%,%-%.%0%2%5%7%kK+2310%f!f&'()-310%f!f&'()-310%f!f&'()-310%f!f&
'()-310%f!f&'()-310%f!f&'()-7%9%;
%=%?%@%J%`%gK+2310%f!f&'()-310%f!f&'()-f310%f!f&'()-310%f!f&'()-310%f!f&'()
-310%f!f&'()-`%m%o%%%%%%gL+2
f10%@&'()-310%f!f&'()-f310%f!f&'()-310%f!f&'()-310%f!f&'()-310%f!f&'()-%%%%
%&2&|[:+2 f1 &`   10%+!&'()-:    10%+!&'()-:  f10%/&'()- f10%&'()- f10%|
|&'()- f10%&'()-2&s&&&&&&&'vU4  



F10%"&'()- 10%"&'()-@ @ 10%"&'()-10K+!K10K+!K10K+!K `s10%K+!K&'()-
10%8&'()-:''('4';'S']'|[:vU4  l10%[!&'()- l10% &'()- l10% z  &'()-
d0l10%dd&'()- &l10%&&&'()- Tl10%T 0T &'()-]'_'w''''(|[:vU4  /`F
10%/"/&'()-: F  10%"&'()-: 10%&'()- w10%w!w&'()- &10%&&&'()-
#10%##&'()-((H([(\(](^(}((vU4 F!10%Mx!M&'()- fF10%Mx!M&'()-10"10"10"
`10%"&'()- F  10% &'()-:  F  10%&'()-:())&);)G)N)|[:vU4  K@ 10%&'()-3 fF10%
&'()- [@F10%r&'()-  MF10%>>&'()- .F10%@&'()- SCPF10%
&'()-N)S)[)])_)`)a)b))wj]<   910%!&'()-10n n10n n(10n ny 10%n n&'()-MT10%n
n&'()- * @ 10%n n&'()-3 ?@ 10%< &'()-3))*-9/:/;/</w/zm`S2
,!10%"&'()-10!110!110!1  `!10%!&'()-' !10%!&'()-  Sz
10%!&'()--!F,!10%JJ&'()-w//333@5A5B5C5|[NA4 10"10"(10" `!10%"&'()-
10%"&'()- 10%"&'()- !10%"&'()-  910%"&'()- C5b5~5b694::|[:NA4 10 @10% K"
&'()- 10% K" &'()- s !10% K" &'()-  ss 10% K" &'()-M 010% K" &'()-l , 10%
K" &'()-:;;;;;;<(<vU4  f10%m&m&'()- S 10%'&'()- z10%i%&'()-s10 K" 10 K" 10
K"  F%10% K" &'()-  s!10% K" &'()-(<<=Z======|[NA4 101010 10%&'()- 10% 



&'()- `10%}&'()- 310%&'()- f10%'&'()-f=>>> >&>Y>|[:NA4 10 G710%S~&S&'()-f
0LG10%S%S&'()- 0@10%S~&S&'()-m @10%S~&S&'()-m @10%S~&S&'()-m
@10%S~&S&'()-Y>k>>/???@@zX7*10S~&S1 $:10%S~&S&'()-!)4710%G'%G'%&'()-G
04710%S~&S&'()-G- 4710%S~&S&'()-G- 0G710%S~&S&'()-f-! G710%CC&'()-f@
@!@@@P@R@X7*10S~&S1 $:10%S~&S&'()-!)4710%G'%G'%&'()-G 04710%&'()-
F10%&'()-0  10%&'()-10S~&S10S~&S Normal" "Heading 13]c" "Heading 23]c"
"Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Heading 83]c" "Heading 93]c"A "Default Paragraph Fontba !#]%a&;,B28:
=R=BDFHJLNPRTVXZ\^`bdfhj@i (0T!#9%'(/P=P@R@()*+,-./0123456GeAe#:kq  p wWTe)
!!>"""""#$$)%7%`%%2&']'((N))w/C5:(<=Y>@R@789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuv6Times New
RomanArialCourier New"h Root EntryWordDocumentX
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxy 


