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CAEV
GTTCCAGCCACAATTTGTCGCTGTAGAATCAGCCATAGCAGCAGCCCTAGTCGC
CATAAATATAAAAAGAAAGGGTGGGCTGGGGACAAGCCCTATGGATATTTTTAT
ATATAATAAAGAACAGAAAAGAATAAATAATAAATATAATAAAAATTCTCAAAA
AATTCAATTCTIGTTATTACAGAATAAGGAAAAGAGGAC (BRIIES 1)

AU3
LTR

EIAV
CTTGTAACAAAGGGAGGGAAAGTATGGGAGGACAGACACCATGGGAAGTATTTA
TCACTAATCAAGCACAAGTAATACATGAGAAACTTTTACTACAGCAAGCACAAT
CCTCCAAAAAATTTTGTTTTTACAAAATCCCTGGTGAACATGATTGGAAGGGAC
CTACTAGGGTGCTGTGGAAGGGTGATGGTGCAGTAGTA (EHES2)

VISNA
GGACCCTCATTACTCTARATATAAAAAGAAAGGGTGCGCTAGGGACAAGCCCTA
TGGATATATTTATATTTAATAAGGAACAACAAAGAATACAGCAACAAAGTAAAT
CAAAACAAGAAAAAATTCGATTTTGTTATTACAGAACAAGAAAAAGAGGGCATC
CAGGAGAGTGGCAAGGACCAACACAGGTACTTTGGGGC (EFHIES3)

BEIDERS)

SIV,q,
TACTGATGGCTTGCATACTTCACAATTTTAAAAGAAAGGGAGGAATAGGGGGAC
AGACTTCAGCAGAGAGACTAATTAATATAATAACAACACAATTAGAAATACAAC
ATTTACAAACCAARATTCAAAAAATTTTAAATTTTAGAGTCTACTACAGAGAAG
GGAGAGACCCTGTGTGGARAGGACCGGCACAATTAATC (RIIES4)

HIV-2 ROD
TGCATGAATTTTAAAAGAAGGGGGGGAATAGGGGATATGACTCCATCAGAAAGA
TTAATCAATATGATCACCACAGAACAAGAGATACAATTCCTCCAAGCCAAAAAT
TCAAAATTAAAAGATTTTCGGGTCTATTTCAGAGAAGGCAGAGATCAGTTGTGG
AAAGGACCTGGGGAACTACTGTGGAAAGGAGAAGGAGL (RHIESS)

HIV-1l LAI
CAGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAG
GGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAMAGAATTACAAA
AACAAATTACAAAAATTCAAAATTTTCGGGTTTATTACAGGGACAGCAGAGATC
CACTTTGGAAAGGACCAGCAAAGCTCCTCTGGAAAGGT (BRHIESS)

HIV1 <
TTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGA
CATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAAT

TCAAAATTTTC (BH&EST)
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CHP  MTSSVTISVVLLI: LYSYLSIA? PENTXLOWKPUTKNTRYCONGOEWFLERGL QRESFLSSTRIGNTESKSD
ccear M¥FLLLTFIVLPLCSE PSSYHYCP. LGT KTRKALQ)

IND MACLLYLAFLE IGVNC: X YHYC| NWHNDLVGTALQVKMPKSHKAT QAT
NF MLSYLIZAIVVSPILGKIEIVF PQHTTGOWKRVIHEYNYC PTSADKNSHGTQTG. PIELTMPXGLTTHQVD
ISFA  MTSVLFMVGVLLGAFG! TQIVEPSETKLUWKPVLKGTRYC? NLESDLKTYAFDSKVPLGITPSNSD

BIRY MTOTVLGKTQIVF PDQNELE! QTILTGRAPVGITPSKSD
svev HST18YIAFLILIDSTLGL 21 PP SGQNT SHQPVIQEFDYOCH RGNS PNTMAL SATXLTTKS PSVF STOR
CHP  GFLCHARKWYTTCOFRWYGPKYITHSIHNIXPTRSDCDTALAS YKSGTLVSLGFPPESCOYAS

S TE5TQ2TSEQCKES LKQTKQCTRAS PGE PRONCYATVY TP

FP? TDAZAAIVQUT?
ZAIK, BGFPPQSCGYGTVIDAZAHI ITVTR
MY2GF 2 PISCGYASTTDSEFYVMLVT?

CGYATVIDSTAMLYQVTE
KRIISRIASGTDEDLGF PPCSCGWASVITVSNTNYRVYR

N FADQTRKNICGQSF TPLTVIVAYDK T
EECETVHNSTVWY SDYKV-TGLCCATLYDTS ITFF SEDGKK:

cHp LDYSLEQY TRXZPLSPLOLSYL
COCAL  LDYSLCQETWSKIRSKQPVSPVILSYL
IND  LDYSLCQETWSKIRAGLPISPVDLSYLADX

¥SLCQNTWSKIEAGEPTTPVDLSYLGPKNPGVG?
1SFA  LDYSLCQNTWE SAVDLSYL/ 2

PIRY  LDYSLCQNTWX L. PLDLSY LSPRAPGKGMAYTVINGT LHSAH, WiDYGEMKE Az
SVCV  VEYTLCEGT: LTSVDLSYLAPRE 5 LE

CIME TGPNGLLKTAGGY!
GVE TGPNGILKTPTGYX
VLRTSSG
NGVLATKQGYKF LK ITGTGEVDSDIKMER
NGLIXTKSGYXFPLYLLGMGIVDQDLQEL
PIRY DFGPFKIGRIGLIKTGK YLIGAGTIDEDL

SVCY  RVFWDIWELCGNIYGGRX Mz oDE

ue RQLADQWF PFGE]
ISFA  TVLNZQWLIENGY:

PVDHPHVFIAQAFVSEG~- -EEVFFG
QEDAKSVLPED- G

STGVSKNPVELVIGHETSY

gogooano

TGGAAGGGCTAATTCACTCCCAACGAAGACAAGATATCCTTGATCTGTGG
ATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAACTACACACCAGG
GCCAGGGATC: CCACTGACCTTTGGATGGTGCTACAAGCTAGTAC
CAGTTGAGCCAGAGAAGTTAGAAGAAGCCAAC, AACACCAGC
TTGTTACAACCTGTGAGCCTGCATGGCATCGATGACCCGGAGAGAGAAGT
GTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGGTGGCCCGA
GAGCTGCATCCGGAGTACTTCAAGAACTGCTGATATCGAGCTTGCTACAA
GGGACTTTCCGC ACTTTCCAGGG. GTGGCCTGGGCCGGACT
GGGGAGTGGCGAGCCCTCAGATCCTGCATATAAGCAGCTGCT TTTTGCCT
GTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGE
TAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCT
TCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCC
TCAGACCCTTTTAGTCAGTGTGCAAAATCTCTAGCAGTGGCGCCCGAACA
GGGACTTGAAAGC fe! AACCAGAGGAGCTCTCTCGACGCAGGACT
CGGCTTGCTGAAGCGCGGAATTCCGCGCCACGGCAAGAGGCGAGGGGCGE
CGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAG
AGATGGGTGCGAGAGCGTCAGTATTAAGCCGGGGAGAATTAGATCGCGAT
GGGAAAAAATTCGGTTAAGGCCAGGGGGARAGAAAAAATATAAATTAAAA
CATATAGTAT! AAGC, AGCT. CGATTCGCAGTTAATCCTGG
CCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAAC
CATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTA
GCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGA
AGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAAGACCACCGCAC
AGCAAGCGGCCGCTGATCTTCAGACCTGGAGGAGGAGATATGAGGCACAA
TTGGAGAAGTGAATTATATAAATATAAAGTAGTAARAATTGAACCATTAG
GAGTAGCACCCACCAAGGCAAA GAGAGAAAAAA

GCAGTGGGAATAGGAGCT TTGTTCCTTGGGTTCTTGCCAGCAGCAGGAAG
CACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTAT
TGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCE
CAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGE
AAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGA
TTTGGGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAAT
GCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGCAATCACACGACCTG
GATGGAGTGGGACAGAGAAATTAACAATTACACAAGCTTAATACACTCCT
TAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTG
GAAT TGGGCAAGTTTGTGGAATTGGTTTAACATAACAAATTG
GCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTT
TAAGAATAGTTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGA
TATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGA
CAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGAT
CCATTCGATTAGTGAACGGATCTCGACGGTATCGCCGAATTCACARATGG
CAGTATTCATCCACAATTTTaaaagaaaagggeggATTIGGGCCGTACAGT
GCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTARAGA
ATTACAAAAACAAATTACaaaaat tcaaaattttCGGGTTTATTACAGGG
ACAGCAGAGATCCACTTTGGGGCGATAAGCTTGGGAGTTCCGCGTTACAT
AACTTACGGTARATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCA
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GKCSNY ICPTVHNSTTWESDYKVKGLC MDIT CGE TGFRSNYFAYETGGKACKMQYCKHAGVRLPS
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SXAQVFEHPHIQDAASQLEDDZSLFFGDTGLSANPIELVEGWFSSWKSSIASTFTI IGLI IGLFLVLRVGIHLCIKLXHTKKR
QIYTDIEMNRLGK

FRUTLIFIANR
WTSSVTISVVLLISFITPLYSYLSIAFPENTXLOWK PVTKNTRYC PMGGENF LEPGLQEESFLS STPIGATRPEKSDOFLCHAR
EWVTTCDFRWYGPXY ITHS THN K PTRS JCDTALASYXSGTLVSLGF PPESCG YASVTDSEF LY IMI TPRHVGVDDYRGHY
PLFVGGECDQSYCDT IHNSSVY I PALOTRKNICGQS FTPLTVIVAYDKTKEIAAGGIVE X, RLSYCGRNGT
KFENGEWVSLMLXLRSKRNLYFPCLKMCPTGIRGE I Y S IRWAQVLTSEIQR ZLDYSLCQNTWDKVERKEPLSPLDLSYLASK
SPGRGLAYTVINGTLEFAHTRYVRMAIDG PVLKEPKGKRESPSG LS SDIWTOWFKYGDMEIGPNGLLK TAGGYXFPWHLIGHG
TVDNELHELSEANPLDHPQLPHAQS IADDS EEIFFGDTGVSKNPVELVTGWF TSWKESLAAGSC PDLRCPPLFPG LVYYLOKA
QMESRGERSDSFEMRIFXENNMRARV
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TTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTT
CCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTAGCAG
TACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGAC
GGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACC TTATGGGACTT
TCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGA
TGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGG
GGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCA
CCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGCCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CGTTTA(}TGAACCGTCACATCGCCTGGAGAC"CCATCCA\.\:C"‘GT’I‘TTGA

CCTC TAGAAGACACCGACTCTAGA 'GTTT
GTC TGCTTT T mcnscn-r-n TGG
AATGAGCAACAGAGACTTCT GCAAC]
ATTTGGTTCTCEAAGGCOACAGE CAAG
CCTACCATC GGTCAACCTGGCAGA
GGTCCGC TGCTATT CCGTCAGCGATCTCTCCACCAARG
o ce AGCTCACAATGACAAACGTGL! ca
GCTTTT GACA A
CGGATTATTTGGCMAGGMGCATTGACMATGCGCCAMT‘M:GCCTGCT
CTACCAAGEC. AAGTACGAR
GTGGCCATTT CATGGACCAACTAC ACGGAAACTA
CTCCACAC CCACTCAGGC: ACTCCTG
CGGCGCCTTCATACACACTAAAGC AGTG
GAC CACGGTC: ACCA

AR CCTCA
AccrTece A G
o7 m CACACGCCACGAAGCA! ™
GGGCTCAC: TCTGCATCA. P TCCTG

'GGAAT TTTCAAGCAACACTGTCAAGTTGACGTCGGGTCATTTGAAGTGT
AGAGTGMGLTGGMMATTGCAMTGMGGGMACCTATGGCGTCTG
TTCAAA TTTCAAGTTT ‘CGCAGACACAGGTCACGGCA

TGGAAT CACTGGC: CTTGCAAAGTT
CCTATCTCGICACTGGCTTCATTGAACGACCTAACGCCAGTGGGCAGATT
GGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGCTAAGGTCC

TC;

CACCCTT

AGAACA ATCA PGGCACA. ATTGG
CAAAGCCTTTACAACCACCCTCAAAGGAGCGCAGAGACTAGCCGCTCTAG
GAGACACAGC CTCAGTT

GGGRAGGCTGTCtaatgcgCgCGGTACCTTTAAGACCAATGACTTACAAG
GCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGG
GCTAATTCACTCCCAACGAAGACAAGAtCYtCQagAGATGCTGCATATAA
GCAGCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAG
CCTGGGAGCTCTCTGGCTARCTAGGGAACCCACTGCTTAAGCCTCAATAA
AGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTCTGTGACTC
TGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTA
GCAGT

Fig. 4B

JP 2010-535495 A 2010.11.25



ad

TGG.

ggao

GGCTAATTCACTCCCAACGAAGACAAGATATCCTTGATCTGTGG

(101)

gogooano

JP 2010-535495 A 2010.11.25

ATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAACTACACACCAGG
GCCAGGGATCAGATATCCACTGACCTTTGGATGGTGC TACAAGCTAGTAC
CAGTT CAGAGAAGTTAGAAGAAGCCAACAA AACACCAGC
TTGTTACAACCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAAGT
GTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGGTGGCCCGA
GAGCTGCATCCGGAGTACTTCAAGAACTGCTGATATCGAGCTTGCTACAA
GGGACTTTCCGCTGGGEGACTTTCCAGGGAGGCGTGGCCTGGGCGGGACT
GGGGAGTGGCGAGCCCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCCT
GTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGC
TAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCT
TCAAGTAGTCTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCC
TCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACA
GGGACTTGAAAGCGAAAGGGAAACC. TCTCTCGACGCAGGACT
CGGCTTGCTCAAGCGCGCACGGCAAGAGGT! GGCGACTGGTGAG
TACGCCAAAAATTTTGACTAGCGGAGGCTAGA GGETACE
AGAGCGTCAGTATTAAGC ATTAGATCGCGATGGGARAAAATT
CGGTTAAGGCCAG AAAGAAAAAATATAAATTAAAACATATAGTATG
GGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAA
CATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAG
ACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTA
TTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACA
AGATAGAGGAAGAGCAAAACAAAAGTAAGACCACCGCACAGCAAGCGGCC

GCTGATCTTCAGACCTGGAGGAGGAGATAT! CAATT! TG
AATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCC
CCAAGGCAAAGAGA. TGGTGCAGAGA AAGAGCAGTGGGAAT

AGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCG
CAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATA
GTGCAGCAGCAGAACAATTTGCTGAGCGCTAT TGAGGCGCAACAGCATCT
GTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGG
CTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGC
TCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAG
TAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGG

CAGAGAAATTAACAATTACAC, TTAATACACTCCTTAATTGAAGAA
TCGCAAAACCAGCAAGAARAGAATGAACAAGAATTATTGGAATTAGATAA
ATGGGCAAGTTTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATA
TAAAATTATTCATAATG; GGAGGCTTCGTAGGTTTAAGAATAGTT
TTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATATTCACCATT
ATCGTTTCAGACCCACCTCCCAACC! CCGACAGGCCCGAAG
GAAT. CGAA GGTGGAGAG AGAGACAGATCCATTCGATTA
GTGAACGGATCTCGACGGTATCGCCGAATTCACARATGGC! TCATC
CACAATTTTaaaaga GTACAGTGCAGGCGGAAAG

AATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTC
AATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTG
TATCATATGCCAAGTACGCCCCCTATTCACGTCAATGACGGTAAATGGCC
CGCCTGGCATTATGCCCAGTACATGACCT TATGGGACTTTCCTACTTGGC
AGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGG
CAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAG
TCTCCACCCCATTGACGTC. TTTGTTTTGGCACCAAAATCAAC
GGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGSTCTATATAAGCAGAGCTCGTTTAGTGAA
CCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAA
GACACCGACTCTAGAggatccccaccggtcgccaccatggtgagcaaggg
tgttcaccggggtggtgceccatectggtegagetggacggeg
acgta agttcagegtgt gagggcgatgee
acctacggcaagctgaccctgaagttcatctgecaccaccggcaagetgee
cgtgcectggeccacecteg tgacct tgcagtget
tca accccgaccacat ttcttcaagtecgec
atge tacg gcgcaccatcttcttcaaggacgacgg
caactacaagacccgegecgaggtgaagttcgagggegacacectggtga
accgcate atcgactt acatcotg
gggcacaagcetggagtacaactacaacagccacaacgtetatatcatgge
cgacaagcagaagaacggcatcaaggtgaacttcaagatccgecacaaca
tcgaggacag tgcagctegeegaccact acacceee
atcggcgacggeccegtgetgetg caaccact cca
gtcegecctgageaaagaccecaac tcacatggtcoetge
tggagttegtgacegoegeogggatcactoteggcatggacgagetgtac
aagtaaageggcecggactctagetcgagACCTAGAAARACATGGAGCAAT
CACAAGTAGCAATACAGCAGCTACCAATGCTGATTGTGCCTGGCTAGAAG
CACAAGAGGAGGAGCAGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTA
AGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGA
GGGGGGACTGGAAGGGCTAATTCACTCCCAACGAAGACAAGatcgte
gagAGATGCTGCATATAAGCAGCTGCTTTTTGCTTGTACTGGGTCTCTCT
GGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCA
CTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGC
CCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGT
CAGTGTGGAAAATCTCTAGCAGT

Fig. 58
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1 cacococcoo ATCETOAICA GCSACCTIA CCARABCGY GACCATCARC STGCHGC VRCAGCTS CATCACGECE CROTACALCT ACCTaICAS
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1-  L2F4FFPCRISH AV FAUTR LA F Foma— Dk — D
- 3 (5’ -CGAGCTCGGATCCTGATCASCCACCATGCTGTC-3 )
VSV-Grvrirs BSI (BiBAEA 1) - 4 {5’ -GAAAARAAATGAAGCGATGCTGCTGCGCCATCCGCTGARCCAGCCTTCTAC-1").

5" CTCGEATCUTGATC AGCCACCATGARATGCCTGCTC TATC TGGCCTTCCTC T TTATCGECGTGAACTGTAAC TTCACGATC
GTGTTTCCCCACAATC: TOGAAG. TCCCGAGCAACTACCACTACTGCCC TAGCTCARGCGACC TGAACTG
GCACAACGACCTGATCGGCACCGCTATCCAGGTGAAGATGCCAARGAGCCAC AAGGCCATCCAAGCCIACGEC TAGATGTGTC

ACGCCAGCAAATGGE T GACCACGTGCGATT T TCGCTGEATGGCCCCAAGTACATCACC TAATCAATCCGC TCATTTACACTS

FUTAOAPRUTHRESIVLSAE. 280RYOA LT« 7FREBE A LRI LAFF

AGCGTSGAGCARTSTA ATCCAGCAGACT TGGCTCARCCOCEGETTCCCACCGCARAGCTGOGE
ATACGCCACCGTGACCGACGCTGAGGCCGTCATCG TGCAGGTGACCCCECASCACSTGC TG TGGACGAGTACACCGGCGAGT PCR =a—vv—v— (1446bp):
TCACAGTTTATCAACGGARAGTGTAGCARTTACATOTGCCCCATCGTGCACAACAGCACCACC TAGCACTCAGAT
TATAAGGTGAAGEECCTCTCGACAGCANT CTGATCTCARTGEACATCACC T TC T T TAGCGAAGACGACGARCTSTCARGECT f—
CCGGAAGCRAGGCACCOGGTTCOGCAGCANTTACTTIGCTTACGAAACCGICGECARGECCTGCAAGRTICAATAC TACAAST 5 CGAGC TCBGATCOTGATCAGCCACCATEC TG TCATATCTGATC TTTGCCC TEGC TG TGAGEC CAATELTE GATCGA
oo AATCGTGTTCCCACAACACACCACAGGGGACTGGAAGCGCETGECCCACGAGTACAAC TACTGCCCGACCTCAGCEGACAAGA
< < : ATAGC A ACCC AGACCGGC AT CC IO TOGAGC TOACCATCC COAAGAGGC TCACANCGCACC AAGTCGARGEC TTCATS
CAGCTTGTGTCAGGAAACGTGGAGC AAGATCCGOGC CRGACTGCCTATCAGC TGGATCTCAGCTACCTGROCCCAAAGA R eac on . AT NGO T OO TATCO0CCCAAS ACATC ACGOACAGCATCCAD
ACCCAGGCACCOEACCCGCCTITACAATC ATCARCSGCACCCTGARGTACTTTGARACACGCTACATCCGCGTCGACATCRCE ACCAACEGACTACCAGTGCC TCGAAGSCATCAAGTCATACA TGAGCTTCAACCCOGGOTTTCCGS TCAT
e T e
TGGRAGAT T G ~CGGEC OATeG Ay 3 Temac o =
TGGACAGCCACC TGCACCTCAGCTCARAGGCCCAGG TCTTIGAGCACCCACACATCCAGGACGC TACCAGCCAGCTOCCCRAC G;g:r:;\gacsgcgmaiz‘?é?ufcccr :Lffif"ifﬁ”ﬁSlfAf’fffoGngggiﬁigééiﬁxixcéi
GACGAAAGCCTGTTCTTTCGAGATACAGGOCTCAGC AAGAACCCCATCGAGC GG TCGAGEGCTGA TTC TCAAGCTGOAAGAS o o - con p o
CAGCATCGCTTCATIT T T TCATCATCGGCCTCATCATCOGGCTGI TTCTOGTGCTICGCGTCOGCATCCACCTGTGCATTA GCATOGGCCTCCCOBAGACAGOARTCEOCAGCARCTAC TTTCCOTACATCAGCACOGACGORATC TG TARGATICCTTTITGC
AR A o T RS AR oA A e CT S ooAN ARG aC AR ATC CGCARGCAGGGATATARGCTY CTGTGGETTCCAGATCATGGACCCGGACCTGGACAAGACCGTCCOCGATCTACC
B T CCACATCAAGGACTGTGATCTGTCATCAAGCATCATCACCCICGGAGAACACGCCACGGACATCAGCCTCATCAGES:
GeA-3* EcoRr> AGCGCATCCTCGACTACGCTCTCTGCCAGAACACATGEAG TCGARAGCGGCGARCCCATOACCCCAGTIGACCTRAGE
USRS LT A T TS TATCTCGGCCCAAAGARCCCCOGCETAGGACCCITGTTCACCATCATCAACGOGAGCCTGCACTACT T DACAAGCARGTATCT
GCGCGTCGAGC TCGARAGCCCAGTCATCCCCOGEAT GGACCCGCATCATGCGCCAGETETGEGACC
- L (5'-AGCAGCATCGCTTCATTTTZTTTCATCATIGSE-3 ") AGTGGTTCCCTTT GTGGAAATCGGC ACGGCGTGCTGAAGACCARGE. ATATAAGTTCCCGCTGCACATC
i - TEGGGACGS GTGGACAGCGATATC GCGTOOTCAAGCACTGGGAGCACCTACACATCGAGECTGETCA
2 (57 SCIGOATAICTOCAGANTICTTACTICOOCRGAC 31 GACCTTTCTCAAGRAGGACGATACCEGCOAAGTCCTGTATTACGGGGATACGGGAGTAGCAAGAACCSTATGRAGC TGETGE
AAGGCTEGTICAGCEGATGGCGCAGCAGCATCECTTCATTTTTTITC-3 *
PCR75% 2 +(160bp AFATTERBEAA 2
AT TTBRENAAY
5 AGCAGCATCGCTTCAT M TT T TTCATCATCGGCCTCATCATCOGAETET T T CTETEC TECGCGTCGOCATCCACCTGTGE 3 %8 PCR (1620b

ATCAAGCTGARGCACACT AAGAAGCGCCAGATC TATACCGACATCCAGATGAATCGCC TGGGOARGTANGARTTCGCAS |

AUTRLAFF2RUITOPCR

2. = —Y—PCRIZZF Ak
= . AU 3
-G, | R am
VSV-G.._o Rﬂ (T#fea F ) Samii
* GAGC TCEERTRGTGATCAGCCACCATGCTGTOATATC TGATCTT Y TOTGAGCCCAN ARGATC
* TACCGAGET: GATC"'mA"CAGLCACLMGCMGHCAHATC-mA1 TTTG GTGAGCCCAATCCTCGGAAAGAT imCQSEES?E?ACA:E:;F,&??AC:;SS;:E IoTepTAT SIGAP e :;;:;AC”L"A""‘F:FFF R SAMAGATCGAR
GAAATCGTGT ) o -~ CeTole] - s e > e
Cr PR v A;‘:QGG“ASTGGMGEiEﬁECCCSQCEA‘ETACA‘;gx@giggxégg;ﬁ;‘gigé TAGCCACGGTACGCAGACCGOCATCCCTEY TGACCATGCCCAACGEGOTCAC AACGCACCAAGTCGAAGGCTICATGT
o ity : GCCACASCGLTCTCTGGATGACARCCTGCGATTTTCCC TGGTATGECCCCARGTACATCACGCAC AGCATCCACAATGAGEAR
ATGTGCCACAGCGCTCTCT CAACCTECGATT T TCOCT GG TATGGCCCCARG TACATCACGEACAGCATCCACAATGA O SE by CATCARGTORT S A AN
GGAACCAACCGACTACTAGTGCCTCGARGCCATC ARG TCATACAAGGATGCGGTGAGC TTCAACCECGGCTTCCCACCCCAAT B e T h AL AT OO oA ACA P AGaeS
O TOACA A TE N T ARG TOOACOAGTACACA TSGCTACCGEACCGTGACCGACACCEAGGCECATATCETGACCE! TCAGTCAAGGT
< R AATGGATCGACCCCCACTTCATCGAGEGCCGCTGTARGGGCCARATCTGCGACACCOTGCACAACAGCACCAAGTEGTTTACS
GGCGAATGGATCOACCCCCACTTCATCAGGGECCOCTATAAGGGCCARATC TGCGAGACCOTGCACAACAGCACCARGTORTT
Py o TCATCAGACGGCGARAGCGTGTGCAGCCAACTGT T T ACGC TCRTGGGCGGCATCTTC T TAGCGACAGCGAGGAGATCACCAG
TACGTCATCAGACGGCGARAGOGTGTGCAGCCAACTETT TACGCTCGTGGGCGECATC M TCTT TAGCGACAGC TCA B v S LI AL S e
CCAGCATG3GCC TCOCGGAGACAGEAATCCGCAGCAACTACTTTCCG TACATCAGCACCGAGGOARTC TGTARGATSCCTTTT ° iy b " g
= - GCARGCAGGGATATAAGCTGAAGAAZGACCTGTGG T TCCAGATCATGGACCCGGACC TAGACAAGACCGTCCGCGATCTREES
TGCCGCAAGCAGGGATATAAGCTGAAGAATGACCTGTGETTCCAGATTATGGACCCGGACCTGGACARGACCGTCCOCGATCT < C e &

- - M CACATCARGGACTGTGATCTGTCATC AAGCATCATCACCCTCGGAGRAACACGCCACGGACATCAGCCTCATCAGCGATGTGEA
GCCCCACATCAAGGACTGTGATCTGTCATCARGCATCATC ACCCCCGGAGAACACGCCACEGACATCAGCCTCATCAGCGATG e RSN T A LR M A
TGGAGCGCATCCTCGACTACGCTCTCTGCCAGARC ACATGGAGCAAGATCGARAGCGGCGAACCCATCACCCCAGTGGACCTG e Aot cecas oot A A T A IGO0
AGCTATCTCGGCCCARAGARCCCCGGEGTEROGCCCGTETTCACCATCATCAACGOGAGCCTGCACTACTTTACAAGCAAGTA T TE-TCN - T
OO OGmOOAGC O AARGCOCACTOAT AN OGC SO A CCOATCE py ece COCOTGOAGCTCOARAGCCCAGTCATCCCEC AGGTGGOCGAGACCSGCATCAT « d
T GCGT < C < B v TS el Yo
ACCAGTGGTTCCCTTTTGGCCAGITGCARATCGGCCCCAACGGCETGCTGARGACC AAGCARGGATATARGTTCCCGCTGEAC GTBSTICCCTITTCECGANGTIORARTCCGCCCE A:m:T;Zéx;giiégn}:ﬁg:):A:::Tazlz‘éizzsggxggg;é\giggg
ATCATCGOGACCAECIAAGTGGACAGCCATATC ARGA TAGAGCECATACTCAAGCACTGGGAGCACCCACACATCGAGGCTE O TECTORAG ARGGACGATACCOGCTAR o GCAAGRACCCTG -
TCAGACCTTTCTCAAG ATACCGGCGAAGTCCTSTATT: GGGAGTOAGCAAGAACTCTGTGGAGCTGS AC SCCIE AT e FESAGETEOTEG:

AGGCTGGTTCAGCGGATGGCGCAGCAGCATCGCTTCATTTTTTTT!

TGGAAGGCTGGTTCAGCGGATGECGC TCARGECT GATEIGCETGCTGOCCOTCATCATCGOATTIGTAATCCTOATATTCCTC

ATCAAGCTGATCGGCGTGCTGTCAAGCCIGTTCCGCCCTAAGC GCCGLCCAATC TACARGAGCCACGTCGAGATGGCECACT
TCGCTAAGARTTCGCAGATAT-3 " CGCGTCuGCATCCACCTG"GCA"CA}\G""‘f‘

Au3 2

ATCTATACCGACATCGAGATGAATICGCCTH!
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C.

VGF PVRPQVPLRPMTYXAAVDLSHF LKEXGGLEGLI YSQRRODI LDLWVYHTOGY FPDIQNY TPGPGIRYPLTFG
WCFKLVPVDPEKEVLVWKEDSRLAFHEMARELHPEYYapvkqtinfdllklagdvesnpap

]
| O0O0O0OO0oogao

&
4 A o
2 3 N Lo : : :
E 3 = € = A N MGARASVLSGGELDRWEXIRL KKYKLXEIVWASRELERFAVNPGLLETSEGCRQILGOLOPSLQTGSEEL
ﬁ ;3' o] sz B i , SLYNTVATLYCVHQR I EZKDTKEALDK I EEE KXAQQA, GHSSQVSONY PIVQNI QGOMVH
§: ] / = ] " EEKAFSPEVIPMESALSIGATEQDLNTMLY HOAAMOMLKETINEEAAEWDRVEPVHAGRTAP
~ & X *~ 6 1 IAGTTSTLQEQII PIPVGEIYKRWIILGLNK IVRMY SPTSILDIRQGPKEPFRDYVDRF
3= pAN] KTLRAZQASQEVKNWMTETLLVONANPDCKT I LXALGPAATLEEMMTAC OGVEGEGHXARVL JTNSAT
R | & w IMMQRGNFRNQRK TVKCFNCGKEGH I ARNCRA PRXXGCWKCGRZGHQMADC TERQANFLGK IWDSY Lo
= A A IS SRPEPTAPPFLQSRPEPTAPPEESF ETTTPSQKQEPIDKELYPLTSLRSLFGNDESSQ
; . = P Tox
I9) & Wi I
< g N N om
2. 2 |tk (-
53 iR bl Ooo0o0o0o0oaoao
;B : >
z o U ®
ket 1 > E.
% IS
= e + ATGGGTGCGAGAGCGTCACTATTAAGS AT ATTCGGTTAAGGCCAGGGGG
< N TATAAATT, TATGGGC AAGCAGGGAGCTAG. TCGCAGTTAATCCTGGCCTE
; 3 h T CATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTT
/ > . “\‘ AGATCAT AGTAGCAACCCTCTATTG . TAAAAGACACCAAGGARGCT
8 T | & . \_ TTAGAC AAARCAAAAGT! A CAGCAAGCAGCAGCTGACACAGGACACAGE
2 = 3 PN | AGCCAGGTCAGCCAAAATTACCCTATAGTGCAG, TCCAGGGGCAAATGGTACATCAGGCCATATCACCT:
I3 g2 1A L — ACTITAMATGCATG TAGT: T TTCAGCCCAGAAGTGATACCCATGT TTTCAGCATTA
= = FY o ooomogomoa oo CACCCCACAAGATTT. CCATGCTAAACACAGTGGGGGGACATCAAGCAGCCATGCAAATG
E H N 9300z 553 Tm CATCAATY AGCTGC. GTGCATCCAGTGCATGCAGGGCCTATIGCACCA
| e A A R A GGCCAGA c TGACATAGCAGGAACTACTAGTACCCTTCAGG ATAGGATGGATG
D 6638387309 9 9 CAAATAATCCACCTATCC TTTAT ATCCTGGCATTAAATARAATAG
) I I R ) TGTATAGCCCTACCAGCATTCTGGACATAAGACAAGGACCAAAAGAACCCTTTAGAGACTATG TAGACCGGTTC
| TATAARACTCTAAGAGCCGAGCAAGCTTCACAGGAGGTAARAAATTCGATGACAG. TGTTGETCCAAAAT
Lﬁ (nL) W GCGAACCCAGATTGTAAGACTATTT TARAAGCATTGGGACCAGCAGCTACACT: AAATGATGACAGCATGT
CAGGGAG IACCCGGCCATAAGGCAAGAGTTTTGEC TGAAGCAATGAGCCAAGTAACAARTTCAGCTACE
AWAA‘GATGCAAAC&GCuAATTTTAGGAACCAAAGAAAGATTGTTAAG”G”TTCAATTG”GGCAAAGAA”GC»AC
T AATTGCAGGGCCCCTAGE CCGCTGTTGCARATGT! CCARAT
TGTACTGAGAGACAGGCTAATTITTT AGATCTGGCCTTCCTAC GCCAGGG TTTTZTCCAG
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ttteagacccaccteccaace: ca t tggaga
gagagacagagacagatccattcgattagtgaacggatetegacggtategecgaattcacaaatgge
agtattcatccacaatttt ttogggggtacagtgcaggggaaagaatagtag
acataatage catacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttegg
gctrat taCQQQQaCagcagagatccactttggggcgataagcttgggagttucg"gt acataactt
acggtaaatg tgac tgacgtcaataatgacgtatgt
cccca:agtaacgccaatagggactttccattgacg_caacqggtgg*g_att*acggtaaactgc c
acttggcagtacatcaagtgtatcatatgccaagtacgeccoctattgacgtcaatgacggtaaatgg
cccgectggeattatgeccagtacatgaccttatgggactttoctacttggeagtacatetacgatt
agtcatcgc.attacvatgg gatgcggttttggoagtacateaatgggegtggatageggtttgact
tttecaagtet gtcaatgggagttigtittggoaccaaa
gactttccaaaatgtcgtaacaactccgccccattgachaaatggg:ggtaggcgtqtacgg ggga
ggtctatataagcagagctegtttagtgaacegtcaga ttttg
acet cVatagaagacaccqactctagaggatctgrvﬂ' t ccghct:g agggaa
gaaagcagatgaatt ttagget. tacatgttgaagcacg
tagtatgggcagcaaatgaattaga.aqat:tggattagcagaaagcctgttggagaacaaagaagga
tgtcaaaaaatactttcggtcttagetecattagtgec agaaaattt ttta
taatactgtctgegteatetggtgeatt t © a
agatag agtggt a tat aagtagacca
tetag tta tacaacaaataggtggtaactatgtecacct
gecatt. ta © taaaattgata
tagt tgacattaatcagatgttaaattgt
gtgg: cggctatgcagattat ttat ttggga
cttgcagcaccea ccacaa tt tcaggat
gaacaactagttcagtagatgaacaaa tggatgtacagac c :agg:
aacattt t tggggttgcaaaaatgtgtcagaatgtataace
tctagatgtaaaacaagggccaaaagagecatttcagagetatgtagacaggttetacaaaagtt taa
taaagaa aaacactgctgattcaaaatgetaac
ccacattgcaagctagtgctgaaggggc:ggg»gtgaatcccaccctngaagaaatgct;acggcttg
g agattaatgg gca
cagtgccaatce aa caattaagtgttggaattgt
g aatge agacagggatgctggaaatgtggaaa
aatggaccatgttatggeca o ttttttaggecttgg a
agaagccecgeaatttecccatggctcaagtgea gctga
ccagcetgtggatetget sactacatgcagt
tta t ttcteteoott c
agtagct attcccgataatcaacctotggattacaaaatttgtgaaagatty
actggtattcttaactatgttgetecttitacgetatgtggatacgetgetttaatgoctttgtatca
tgctattgctteecgtatggetttcatttictectecttgtataaatectggttgetgtetctttaty
aggagttgtggccegttgtoaggeaacgtggcgtogtatocactgtgtttgetgacgcaacecccact
ggctggggcattqccaccacctgtcag~tcctttccgggactt.cgcttt:cc ctcectattgecac

tgec cogetget ctgttgggcactgacaact

ccgtgg:gttg tcctttecatgy tgtgttgccacctggattesg
c teecttoggecctoaat. teet cggcctget
gccggc»ctgcggcﬂtcncccgcgtcttcgcct cgeccteagacgagteggatetecctetgggecy
cctcvccgcgtcgacgcgtgaa'tcggtacct:- tgacttac, agctgtagatcott
agccacttttt ttcactcecaa tegteg
agagatgctgcatataagcagctgctttttgct.gtac:ggg:ctctctqgttagaccagatc:gagc
ctagy tctggetaact cccactgcttaagcoctcaataaagettgect tgette

aagtagtgtgtgeccgectgttgtgtgactetggtaactagagateccteagacecttttagteagty
tggaaaatctctageagt
Fig. 25
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. gctaattcact aagatatccettgatctgtggatctaccacacacaagge
tacttecctgatt t cagatatccactga tagtg
ctacaagctagtaccagtt te a
tacaacctgtgagecet: gcat?gvat tgttagagrggagy ag
cgectageattcas ccggagtacte gctgatatcgag
cteget tggeot ggggagty
gcgageect cagatcctgc=tataagcagctgctttttqcctgtactggg:ctc:ctggttagaccag
atctgagee ctggctaact gectcaataaa tg
agtgcttcaagtagt: gtgtgcccuhctct.gtgtgactc;.ggtaactagagatccctcagaccctl:tt
agtcagtgt tetetagcagtgg:
agcteotet ggettgct: tggtg
agtacgccaaaaattttgactageggagge t tcagtattaa
gcgggggagaattagatcgegat: tteggtta tataaat
taaaacatatagtatgggcaagcagggagctagaacga tcgcagttaatcctggcctqttagaaaca
tagacaaat agctacaaccat
a.ca_tata:aatacag:agcaaccccc.a:tg:g_g: aaaggatagagat
aagctttagacaagat acaaaagt. ©
ctt gggacaa tgaattatataaatataaagtagtaa
aaattgaaccatt tggte
gt gqgaaLaqqagctttgttccttggg:- tt tat tcaat
gacgetgacggtac, ttattgtctggtatag tgctgaggy
ctatt tctgttgeaactcacagte tc
ctggetg agat t acagct tgggg tcat
!'.“gcaccactgctgtgcc:cggaa:gctagttggagtaataaatctctqgaacagatttgqaatcaca
cqacctggatggagtgg attaacaattac ttaatacactccttaattgaagaa
teg & ttattggaattagataaatgggcaagtttgtggaa

ttggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttagtag
gtttaagaatagtttttgetgtactttctatagtgaatagagttaggcagggatatteaccattateg
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aattcacte g tatccttgatctgtggatctaccacacacaagge
tacttccctgat acaca tatccactgacctttggatggty
ctacaagctagtaccagttgags tt ttgt
tgggatggatga tg:tagagtggaggtttqacag-
atttcatcacggt g tgctgatatogag
cttget tteege tt tgg ggggagty
gcga tcetgeat tget gtactgggtctotctggttagaccag

atctgag ctc t gcttaagee at

agt gcttcaagtag:gtgtguccgtctgt:g’gtgact:tggtaactaqaqatccctcagaccctttt
agtcagtgtggaaaatctctageagtgycy

agctctet tegget ggcgactggty
agc ttttgactag g tcagtattaa

ttagatcgega tteggtt tataaat
taaaacatatagtat agaacgattcgcagttaat ttagaaaca

tcagaaggctgtagacaaatactgggacagctacaaccateeett cagacaggatcagaagaacttag
atcattatataatacagtagcaaccctorattgtgtocarcaaaggatagagat ag:

aagcttt taagaccaccgcacage t

cttcaga tgagggacaatt tgaattatataaatataaagtagtaa
t attaggagtag c togty

gtgggaataggagcetttgttcettgagttct actat tcaat

gacgctgacggtacaggecagacaattattgrecggtatagtgcageageagaacaatttgetgaggg
ctattgaggcgcaacageatctgttgeaactcacagtetggggeatcaagcagetecaggeaagaate
ctggetgtggasagatacctaaaggatcaacagetoctggegatttgggottgotctggaaaacteat
tgcaccactgctgtgecttggaatgetagttggagtaataaatetetgoaacagatttggaatcaca
cgacctggatggag ttaacaatt ttaatacactccttaattgaagaa
tegcaaaaccags tgaacaagaattattggaattagataaat: tttgtggaa
ttggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggettggtay
gtttaagaatagtttttgetgtactttctatagtgaatagagttaggcagggatatteaccattateg

Fig. 25
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tet t t tygaga D D D D D

gagagacagagacagatceattogattagtgaacggatotegacggtategecgaattcacaaatag:
agtattcatccacaatttt ttggggggtacagtge, aaga tag
acataatagcaa tacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgg
gtttattacagggacagcagagatee actttgqqgcgataawc tgggagttecgegttacataactt
acggtaaat cgcecattgacgtcaataatgacgtatgt
tcccatagtaacgvcaatagggactttccattgaug ggagtatttacggtaaactgec
acttggcagtacatcaagtgtatcatatgecaagtacgeecectattgacgtcaatgacggtaaatag
cccgectggeattatgeccagtacatgaccttatgggactttectacttggcagtacatctacgtatt
agtcatcgetattaccatggtgatgeggttttggcagtacatcaataggegtggatageogtttgact
ttccaagtet ccattgacgtcaatgggagtttgttttggeaccaaaatcaacyg
gactttcecaaaatgtegtaacaactcegececattgacgcaaatgggegytaggegtgtacggtggga
ggtctatataagcagagetegtttagtgaaccgteagatogectggagacgccatecacgetgttoty
acctecat tctagaggatctegateggoca gcg! tgct
gagegg tcegeetg tacatge
tgaagcacgtggtgtoggeege £ ttegg aa
gatcctgagegtgotggs tctggtgeccaccggragegagaacctgaa
gagcctgra a tgtgegtgat tgcatcca g
agategtg cctggtggt C
ag g acceeg cgg
cgt cect: toggtgaagetgat tteg
gcgetgaggtggtgecaggettecaggece cat tg
ctgaactgegt atgcagatcat teat
gact tg geeg ggcteeg
acatcgee ccaccagcagegtegac tggatg o accccate
ccegtgggeaacatct. < gegeatgtacaa
caccaacatcc ol £ tetaca
agage tgccgeeg tg g
aacgccaa togtyg acccca
gccagggegt tga
cect tg teceet _cgcaagcccatcaagcgt
tggaactg: tgccg agggcet
gtg t gatggeea: t
ct actccecta tai a c
cee cgtggacct tacatgcaget a
cgega a ct cegaggacctgeotgcacct: tgttog
gcggagaccagtaatgaactcgagctcaagettegaattecogataatcaacctetggattacaaaat
ttgtgaaagattgactggtattcttaactatgtigetccttttacgctatgtggatacgotgetttaa
tgcctttgtatca:qctattgcttc:cgtatggctttcattt:ctcctcct:gtataaatcctggttg
ctgtctctttatgaggagttgtygecegtigtcaggcaacgtggegtygtotgcactgtotttgetga
cgcaacccccactggttggggca'tgccaccacccgccagctcctttccgggac"ttcgctttccc:c
toecetattg gaactcat tgcet cggctgttg
ggcactgacaat tccgtggtgttgthgqgaagctgacgt:c‘ttccatggctgctcgcc gtgtrge
ttocgegegggacgtect tcccttoggeccteaatecageggaccttectt
cegeggectgctg cegegtettogocttegeectoagacgagteggate
teeett tgggccgcctccccg-g’cgacgcgtganttcggtacct;taagac"aatgact acaagge
agctgtagatcttagecactttet aattca acgaa
gacaagatcgt gctgcatata _:gCCLt::gcLtgtactgggtctctctggttag
accagatctgagectgggagetetetggetaactagggaacccactgettaagectcaataaagotty
ccttoagtgottcaagtagigtytgcccgtetgtigtgtgactotggtaactagagatecctcagace
cttttagtcagtgtggaaaatctctagcagt
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INTERNATIONAL SEARCH REPORT

Intsrnational application Mo

PCT/IB2008/002930
A, LASSIFICATIONO SUBJECT MATTER '
INV.  A61K39/21 co7|<14/16 - Cl2N15/62 - C12N15/867  A61K48/00

According o Inlemational Paient Glassification {IPC} or to boih national classitication and IPC

B. FIELDS SEARCHED
Minimum documentalion searchad (classification syalsm lollowed by classilication symbols)

A61K Cl12N CO7K

Documentallon searched othes than minimum documentalion 1o the exient that such documents are included in the fields searched

Elecironic dala base c Hed during the i icma_l search (nnn'hg of dela base and, whara practical, search lerms used)

EPO-Internal, BIOSIS, EMBASE, WPI Data, Sequence Search

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* | Citalion of documendt, with indication, whare appropriaia of the relevani passages Retevant 10 claim No.
X BALIGA ET AL: "Vaccination of Mice with 1,4-14,
Replication-Defective Human : 16-18,
Immunodeficiency Virus Induces Cellular 20,
and Humoral Immunity and Protects against 32-34,
Vaccinia Virus-gag Chatlenge” 36,
MOLECULAR THERAPY, ACADEMIC PRESS, SAN : 42-44,
- DIEGO, CA,,-US;. - 49 .51,
vol. 14 no. 3, £3,54,87

12 August 2006 (2006-08-12), pages

" 432-441, XP005844837
ISSN: 1525-0016
* concerns invention 1 #*
page 437, left-hand cotumn, paragraph 2 -
page 438, left-hand column, paragraph 1;
figures 1B,2,5; table 2
page 438, right-hand column, last
paragraph - page 439, Teft-hand column,
paragraph 1 :

/-

m Furihar documents are listedin ihe continuation of Box C. E See patent lamily annex.

" Special ies of clted d

T later document pubkished after the international fikng dale
or priorily date and not In conflict with the application but

*A* document defining the general stata of the arl which 15 nol
- " considerer 1o bo of particular ralevance ﬂe:_l:ﬂ;‘mdarstand the principle or theory underlying the
‘e eﬁll;lier;:;cumenl but P"bkh"d on or after the inmtemational *X' documenl of particular relevance; tha claimad invenlion
ng date cannot be conslderad novel or cannol be considerad (o

L doe':.lgrrlalnl vl\lmlgh may 12&0 g:ubtzl?n priarity cla‘nmts)r{.)r involve an invenlive stap when the document is 1aken alone
w s clied (o eslablish Ihe publication dale of another *“f*documenl of pariicular relevance: the claimed invention
cilation or olhar spacial reason {ag speciied) . cannol be considerad 1o involve an inveniive slep when the -
‘0" documeni referring to an oral disclosure, use, exhlbmnn or document is combined wilh one or mate olher such docu-
olher means - ments, such combination being obvious 10 a person skilled
'P* document published prior Lo the internallonal flling data bul inthe anl.
latar than the priority dale claimed *&' documenl member of the same paleni family
Dale of Ihe acival comptetion of the inlernallonal search Daie ol mailing of tha inlemalicnal saarch report
28 Qctober 2009 06/11/2009
Name and maikng address of the ISA/ Authonized officer

European Patent Office, P.B. 58158 Patenliaan 2
TNL - 2280 HV Rijswijk

L -7 -
P o ooy e Brenz Verca, Stefano

Fomn PCT/ISA210 (secend shaet) (April 2005) -
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Intatnationsl application No

PCT/IB2008/002930

C{Continuatien), DQCUMENTS CONSIDERED TO BE RELEVANT

Calegory*

Chtation of documani, with indication, where appropriata, of the relevani passages

Relevant lo claim No.

A

IGLESIAS MARIA CANDELA ET AL: “lentiviral
vectors encoding HIV-1 polyepitopes induce
broad CTL responses invivo"

MOLECULAR THERAPY, ACADEMIC PRESS, SAN
DIEGO, CA, US,

vol. 15, no. 6, 1 June 2007 (2007-06-01),
pages 1203-1210, XP008087284

ISSN: 16525-0016

cited in the appiication

% concerns invention 1. %

the whole document

* concerns invention 3 =*

figure 1; tables 1,2

WO 2004/110485 A (PALMOWSKI MICHAEL J
[GB]; LOPES LUCIEN [GB]; IKEDA YASUHIRO
[GB]; CERU) 23 December 2004 (2004-12-23)
* concerns invention 1 =

page 6, line 35 - page 7, line 6

page 10, 1ine 34 - page 11, line 9
DELENDA C: "LENTIVIRAL VECTORS:
OPTIMIZATION OF PACKAGING, TRANSDUCTION

.AND GENE EXPRESSION"

JOURNAL OF GENE MEDICINE, WILEY,, US,
vol. 6, no. SUPPL 1,

February 2004 (2004-02), pages $125-35138,
XP008051607 :

ISSN: 1099-498X

" cited in the application

* concerns Invention 1 -

- the whole document

PICHLMAIR ANDREAS ET AL: “"Tubulovesicular
structures within vesicular stomatitis
virus & protein-pseudotyped lentiviral
vector preparations carry DNA and
stimulate antiviral responses via
toll-1ike receptor 9"

“JOURNAL OF VIROLOGY,

vol. 81, no. 2, January 2007 (2007-01),
pages 539-547, XP002473033

ISSN: 0022-538X%

* concerns invention 1 *

the whole document

60-62,
64-69,87

Fom PCTASA/210 |eontinuation of secand shael} (April 2006}
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C{Continuation). DOCUMENTS CONSIDERED TQ BE RELEVANT

Calegory*

Caation of documen, with indication, where appropriate, of the relevan| passages

Relovant to clasm No.

X

BUFFA VIVIANA ET AL: “Evaluation of a
self-inactivating lentiviral vector
expressing simian immunodeficiency virus
gag for induction of specific immune
responses in vitro and in vivo."

VIRAL IMMUNOLOGY WINTER 2006,

vol. 19, no. 4, January 2006 (2006-01),

pages 690-701, XP002482736

ISSN: 0882-8245

* concerns invention 3 %

* vector pTY2-S5IVGagDX *

page 691, right-hand column, paragraph 3 -
page 692, left-hand column, paragraph 1;
figure 1 .

page 697, left-hand column, 1ines 1-14
NEGRI DONATELLA RM ET AL: * "Successful
Jmmunization with a single. injection of .
non-integrating lentiviral vector®
MOLECULAR THERAPY, ACADEMIC PRESS, SAN
DIEGD, CA, US,

vol. 15, no. 9, 26 June 2007 (2007-06-26)},
pages 1716-1723, XP008087256

ISSN: 1525-0016

* concerns invention 3 #*

the whole document

administration of lentiviral vectors
expressing either full-length human

~immunodeficiency virus 1 (HIV-1)}{HXB2)
‘Rev/Env or codon-optimized HIV-1(JR-FL)

gpl20 generates durable immune responses
in mice"

JOURNAL OF GENERAL VIROLOGY,

vol. 87, no. Part 6, June 2006 (2006-06),
pages .1625-1634, XP002552701

ISSN: 0022-1317

* concerns invention 3 *
* yector pTY2-JREnv #*
page 1631, right-hand column, paragraph 2

- L

60-62,
64-69,87

60-62,
64-69,87

60-62,
64-69,87

Fomm PCT/ASA210 (continuation of secand shael) (April 2008)
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C{Continuation), DQCUMENTS CONSIDERED TO BE RELEVANT

Category”

Citation of document, with Indication, where appropriale, of the relevan! passages

Relevant to clatm No.

Y

GOMEZ ET AL: "Head-to-head comparison on
the immunogenicity of two HIV/AIDS vaccine
candidates based on the attenuated
poxvirus strains MVA and NYVAC
co-expressing in a single locus the
HIV-1BX08 gpl20 and HIV-11I1IB Gag-Pol-Nef
proteins of clade B

VACCINE, BUTTERWORTH SCIENTIFIC.
GUILDFORD, GB, .

vel. 25, no. 15,

16 March 2007 (2007-03-16), pages
2863-2885, XP005939185

ISSN: 0264-410X

* concerns invention 3 #

page 2865, right-hand column, paragraph 1
FENG GAQ ET AL: "CODON USAGE OPTIMIZATION
OF HIV TYPE 1 SUBTYPE C GAG, POL, ENV, AND
NEF GENES: IN VITRO EXPRESSION AND IMMUNE
RESPONSES IN DNA-VACCINATED MICE"

AIDS RESEARCH -AND HUMAN RETROVIRUSES, MARY
ANN LIEBERT, US,

vol. 19, no..9,

1 January 2003 (2003-01-01), pages
817-823, XP0092025628

ISSN: 0889-2229

* concerns invention 3 *

the whole document

KEIlL W ET AL: "EPITOPE MAPPING BY
DELETION MUTANTS AND CHIMERAS OF TWO
VESICULAR STOMATITIS VIRUS GLYCOPROTEIN
GENES EXPRESSED BY A VACCINIA VIRUS
VECTOR" '

VIROLOGY,

vol. 170, no. 2, 1989, pages 392-407,
XP002473034

ISSN: 0042-6822

the whole document

ROLLMAN ET AL: "The rationale behind a
vaccine based on multiple HIV antigens”
MICROBES AND INFECTION, ELSEVIER, PARIS,
FR,

vol. 7, no. 14, November 2005 (2005-11),
pages 1414-1423, XPQ0517171%

ISSN: 1286-4579

the whole document

60-62,
64-69,87

Fom PCTASA/210 (coninuation of sacond sheat} (April 2005)
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INTERNATIONAL SEARCH REPORT PCT/132008/002930

Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intarational search report has not been established in respect of certain claims undsr Article 17(2){a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be saarchad by this Authority, namely:

2. [_] ciaims Nos.

becauge they relate to parts of the Intemational application that do not comply with tha prascribed raquirements 1o such
an extant that no meaningfut international search can be carried out, spedifically:

3. I:I Claims Nos.:
because thay arg dependent clzims and are not drafted in accordance wlth the second and third sentences of Rule 6.4(a).

Box Ne. 1l Observations where unity of Invention is lacking (Continuation of item 3 of first sheet)

This International Searching Autharity found multple Inventions In thls intarnational application, as 1ollows:

see additional sheet

1. |:| As all requured addltlonal search fees were timely paid by the applicant, this international search report covers allsearchable
claims.

2. D As all searchable claims could ba ssarchad without afiort ]ustiryl ng an additional fass, this Authorlty dld notinvits payment of
additional feas.

a. As only.some of the raquired additional saarch tees ware imaty paid by the applicant, this intamational search reporntcovers -
only those ¢laims for which fees were paid, specifically claims Nos.:

1-58 (entirely), 60-62(entirely), 64-69 (partially)}, 87 (partially)

4. |:| Ne required additional search fees were timely paid by the applicant. Cunsequenily this mbernahonal search report is
restricted to the invention first mentloned in the claims; it is covered by tlaims Nos.: -

Remark oh Protest The additional search fees were accompanbed by the applicant's protest and, where applicable, the
payment of a protest fee.

The additicnal search lees were aocompamed by the applicants protest but the applicable protest
1ee was not pald within the 1ll‘|19 Timit speclfied in 1he Invllatlon

I:lNo protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first shesat (2)) (April 2005}
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International Application Ne. PCT/IB2008 /002930

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions fn this international application, as follows:

1. claims: 1-58 (entirely), 64-69 (partially), 87(partially)

Combination (kit) of compounds for sequential administration
to a mammalian host to elicit a protective specific cellular
immune response against an 1mmunodef1c1ency virus infection,
comprising
(i) a first 1ent1v1ra1 particle pseudotyped with a first
heterologous viral envelope protein
(i1) a second lentiviral particle pseudotyped with a second
heterologous viral envelope protein different from said
first heterologous viral envelopé protein,
each lentiviral vector particle comprising in 1ts genome a
polynucleotide encoding one or several polypeptides
comprising -at least one antigen derived from a gag antigen
of an immunodeficiency virus and wherein said first and
second viral envelope protein(s) do not sero-neutralize each
other and are suitable for in vivo transduction of mammalian
“cells; said combination of compounds for use in a
therapeutic protocol comprising the adm1nistrat1on of
ant1retrov1ra1 chemical drugs

2. ciaims: 59 (entire]y) 64-69 (part1al1y) 86 (entire]y) 87
S - (part1al1y) -

Lent1v1ra] particle pseudotyped w1th a heterologous viral
envelope protein and comprising in its genome a
polynucleotide encoding one or several polypeptides
comprising at least one antigen derived from a gag antigen
of an immunodeficiency virus; said lentiviral vector for use
in a therapeutic protocol compr151ng the administration of
ant1retrov1ral chem1ca1 drugs

3. cTaims: 60*62T(ent1re1y); 64;69'(bart1a11y); 87(partially)

Lentiviral particle pseudotyped with a heterologous viral
envelope protein and comprising in its genome a
polynucleotide having a human codon optimized sequence
encoding an antigen derived from a gag antigen of a human
immunodeficiency virus; said Jentiviral vector for use in a
therapeutic protocol comprising the administration of
antiretroviral chemical drugs;

4. claims: 63, 87(partially)

Lentiviral particle pseudotyped with a vesicular stomatitis
virus envelope protein & (VSV-G) and comprising in its
genome a polynucleotide encoding an antigen derived from a
gag antigen of an immunodeficiency virus;
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5. claims: 70-77,79

Plasmidic vector composition comprising:
a . lentiviral vector plasmid, comprising:
i. polynucleotides containing the cis-acting sequences of a
lentivirus genome, comprising the 5’ LTR or a modified 5’
LTR wherein the promoter is replaced, encapsidation signal
(psi), RRE sequence, DNA Flap and 3’ LTR sequences, wherein
said 3'- LTR sequences being deleted at least for the
enhancer and viral promoter of the U3 region and optionally
for the complete U3 reg1on said vector p!asm1d further
containing ‘
1. a polynucleotide encoding one or several polypeptides
comprising at least one antigen derived from a GAG antigen
of a Human Immunodeficiency Virus and which, and wherein
said polynucleotide is under the control of an internal
promoter suitable for use in a human host tn vivo;
b. a packaging plasmid containing (i} an internal promoter
suitable for use in a human host in vivo and (1) lentiviral
polynucleotides encoding the GAG, POL, and optionally TAT
and- REV proteins of a Tentivirus, said packaging plasmid
being devoid of the Tentiviral psi encapsidation signal, and
having a terminal a poly A tail, and;
¢. an envelope plasmid containing (i) an internal promoter
suitable for use in a human host in vivo and (ii} a
polynucileotide encoding a heteroiogous viral envelope
protein or viral envelope proteins selected among VSV-G
envelope proteins or prote1ns derived therefrom and a poly A
tail

6. claim: 78 (partially)-

Lentiviral vector plasmid, comprising:
i. polynucleotides containing the cis-acting sequences of a
lentivirus genome, comprising the 5° LTR or a modified 5’
LTR wherein the promoter fs replaced, encapsidation signal’
(psi), RRE sequence, DNA Flap and 3' LTR sequences, wherein
said 3'~ LTR seguences being deleted at least for the
enhancer and viral promoter of the U3 region and optionally
for the complete U3: reg1on said vector plasmid further

- conta1n1ng :

ii. a po1ynuc1eot1de encoding one or several polypeptides
comprising at least one antigen derived from a GAG antigen
of a Human Immunodeficiency Virus and which, and wherein
said polynucleotide is under the control of an internal
promoter suitable for use in a human host in vivo;

7. claim: 78 (partially)
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Packaging plasmid containing (i) an internal promoter
suitable for use in a human host in vivo and {ii) lentiviral
polynucieotides encoding the GAG, POL, and optionally TAT
and REV proteins of a lentivirus, said packaging plasmid
being devoid of the lentiviral psi encapsidation signal, and
having a terminal a poly A tail.

8. claim: 78 (partially)

Envelope plasmid containing (i) an internal promoter
suitable for use in a human host in vivo and (i1) a
pelynucleotide encoding a heterologous viral envelope
protein or viral envelope proteins selected among VSV-G6
envelope proteins or proteins derived therefrom and. a poly A
tail

9. ¢laims: 80-82, 87(partially)

Chimeric HIV-1 derived antigens consisiting of combinations
of gag with nef,pol,tat or rev of HIV-1.

10. claims: 83-84

VS5V-G envelope protein fusions and human codon optimized
encoding nucleic acids thereof.

11. claims: 85, 87(partially}

Nucleic acid molecule encoding a gag~derived antigen

12. claims: claims 88-103

Use of a Tentiviral vector comprising a defective tntegrase
protein and further comprising a polynucleotide encoding at
least one antigenic polypeptide, to produce an immunogenic
composition for eliciting an immune response against said at
least one polypeptide, in a host administered with said
immunogentic composition,
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