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VRC 6612 (SEQ ID NO: 1)
1 tegegoptit eggtaatgac gptganaace tetgacacat geageiceey gagacggica
61 cagcttgict gtaageggat geogggagcea gacaageeey teaggpegep teageggstys
121 ttggegppts topgegctgg citaaciatg cggeatcaga geagattgta ctgapaptse
181 accatatgeg gigtgaaata cogeacagat gegtaaggag aaaatacege atcagattgg
241 ctattggeca ttgeatacgt tgtatecata teataatatg tacatttata tiggetcatg
301 tecaacatta copecatgit gacattgatt attgactagt tattaatagt aatcaattac
361 gppptcatia gitcatagec catatatgga gitcogepit acataactta cggiasatgg
421 ccegeetgge tgacogecea acgaceeceg cecattgacg foaataatga cptatgitee
481 catagtaacg ccaataggga ctticcatig acgtcaatgg gtgpagtatt tacggtaaac
- 541 tgeceacttg geagtacate aagigtatea tatgecaagt acgeceecta ttgacgicaa
601 tgacggtaaa tggccogeet ggcattatge coagtacatg acctiatggg acittcctac
661 ttggeagtac atetacgtat tagteatcpe tattaccaty ptgatgeggt ttggcagta
721 catcaatggg cgtggatage getitpacte acgggaatif ccaagtetee accecatiga
781 cgtcaatggg agfitgtitt gecaccaaaa teaacgggac ittccaaaat gtegtaacaa
841 ctcegeccea ttgacgoana tgggoggtag pegigtacps tgppaggtet atataageag
901 agetcgttta gtgaacegte agategeotg gagacgeeat ceacgetgtt tigaceteea
961 tagaagacac cgggaccgat ccagecteea toggetegea totetectic acgegeecge
1021 cgeectacet gagpecgeca tecacgeogg tgagtegeg tetgecgee tecogoctst
1081 ggtgecteet gaactgegtc cgeegtetag gtaagtitaa agetoaggic gagaceggge
1141 cittgiccgg ogeteceitg gagectacet agacteagee gectolcoac gotitgecty
1201 accetgetty cteaacteta gtaacggte gagegcagip tagtctgape aptactegtt
1261 getgecgege gegecaccag acataatage tgacagacta acagactgit cotttceatg
- 1321 ggtetitict geagteaceg fogtegacga tategecgee atggagpgee tgagectget
1381 geagetgece agggacaagt teaggaagag cagettctic gtgtggstea teatectgit
1441 ceagaaggec ttoageatge cectgggegt getpaccaac ageaceetgg aggtgaccga
1501 gatcgaccag ctggtatgea agpaccacct ggecageace gaceagetga agagepteps
1561 cctgaacctg gagggeageg gegtgagcac cgacatces agegecacea agagptpgog
1621 cttcaggage pgegtgecte ceaaggtzgt gagetacgag geogecgagt ggecegagaa
1681 ctgetacaac ctggagatca agaagecega cggeagegag tgeetgecte ctoctectga
1741 cggepigagg gecticeeca gatgeagata cgtpcacaag geccagpgca coggeocetg
1801 cecegpepac tacgectice acaaggacgy cgecticttc cigtacgaca ggetggecag
1861 caccgtgate tacaggggeg tgaactiege cgagggcety atcgectice tgatectgge
1921 caageceaag gagacetice tgeagagece teccatcagg gaggoegtaa actacaccga
- 1981 gaacaccage agetactacg ccaccageta tetagagtac gagatcgaga actteggoge
2041 ccageacage accaccetgt teaagatcga caacaacace tegtgagge tggacaggee
2101 ccacacccot cagtteetpt tecagetgaa cgacaceate cacclgeace ageapcigag
2161 caacaccace ggeaggetpa fetggaccet gpacgecaac ateaacgeeg acatcggega
- 222] gtgggeotic ippgagaaca agaagaacct gagegagcag cigagagges aggagcigag
- 2281 cticgaggec cigagectga acgagacega ggacgacgac gocgecagea geaggatcac
2341 caagggoagg atcagegaca gppccaccag gaagtacage gacetggige coaagaacag
2401 cceeggratg ggecectge acatccccga gggegagace aceetgecea gocagaacag
2461 caccgaggge aggagggteg gegtgaacac coaggagace atcaccgaga cogecgecac
2521 catcategge accaacggea accacatgea gatcageace atcggeatea ggecoageag
. 2581 cageragatc cecageagea gecceaceac ¢geecetage cCogagpece agaccereac
2641 cacccacace ageggaceea gogtgatgge cacogaggag cecaccacce cteceggeag
2701 cageccogga coeaccaceg aggeccetac cetgaccace cetgagaaca teaccacege
2761 cgtgaagace gtgetgecee aggagageac cageaacgge ctgatcacea geacegtgac
2821 cggcatcetg ggeagocigg gootgaggaa gaggagcagy agpcagacca acaccangge
2881 caccggeaag tgeaacceea acelgeacta clgpacegee Caggageage acaacgece
2041 cggeatcgec tgpaticect actieggeee cggegecgag ggeatctaca cogagageoet

PCT/US2005/034798

SUBSTITUTE SHEET (RULE 26)



WO 2006/037038 PCT/US2005/034798

3/44

FIG. 1B-2

3001 gatgeacaac cagaacgecc tggtgtecgg coigagpcag ctggecaacg agaccaccea
3061 ggccctocag ctgticclga gggecaccas cgageigagg acctacacea tectgaacag
3121 gaaggcecate gacttcolge tgaggagety gegcggeace tgcaggattc tgggeccega
3181 ctgetgcate gagecccacg actggaceaa gaacatcace gacaagatea accagateat
3241 ccacgactic atcgacaacc cietpeccaa ccaggacaac gacgacaact gotgpacegg
3301 ciggegpeag tggatacetg coggoategg catcacegge alcateateg ceateatege
3361 fetpetatpe gtptgcaage tectatgety agaaticaga fetacacgat cigetgtece

3421 tictagitge cageceatelg ttgittacee ctocecogtg cottectipa cectggaagg

3481 tgccactecc actgtecttt cotaataasa tgapgaaatt geatepeatt pictgagtag

3541 gtgicaitct attciggepg glpppgtaeg goaggacage aagggegapg attgpgaaga

3601 caatageagg catgetgggg atgeggigeg ctetatggpt accoagptgc tgaagaattg
3661 acceggtice footgggeca gaaagaagea ggeacatece citetotetg acacaccetg

3721 tceacgecce iggticitag ttecagecce actcatagga cacteatage tcaggagpgc
3781 tcegectica atcccacceg ctasagtact iggapoggte fotcecteoe foatcagece
3841 accaaaccaa acciageetc caagagtepe aagaaattaa agcaagatag getatiaagt
3901 peapaggeag agaasatgeo focancatpt gaggaagtaa tpagapaaat catagaatit
3961 taagpccatg atitaaggce atcatggect taateticeg citceteget cactgacteg
4021 ctgegetegg tegttcgget poggegageg gtatcageic actcanagpe getaatacgg
4081 ttatccacag aalcaggpga taacgeagga aagaacatpt pagcanaagg ccageaaaag
4141 gecaggaace ptaaaaagge cgegitgetg gogtitttoe ataggetecg ceccectgac
4201 gagcateaca asaatcgacg ctcaagtcag aggtggogaa accegacagg actataaaga
4261 taccaggogt theccootgg aagetecete gigogetete otgticogac cotgecgett
4321 accggatacc tgtcegeett teteccttog ggaagesteg cgctttetea tagetcacge
4381 tgtaggtatc teagticgst staggtegtt cgetecaage tpppetgtst geacgaacee
4441 cecpticage cogacegetg cgecttatce gptaactate giottgagtc caaccepgta
4501 agacacgact tategceact ggeageagee actggtaaca ggatiageag agegagptat
4561 gtaggegptg ctacagagtt cligaagteg tggcctaact acgpetacac tagaagaaca
4621 gtatttgpta tetgegetet gotgaageea gitacciteg gaaanagagt tggtagcict
4681 tgatccggea aacaaaccac cgetgptage pgteptiitt tigtttacaa geageagatt
4741 acgegeagaa aanaaggatc icaagaagat cotttgatet Hictacggg gtetgacget
4801 cagtpgaacg aaaactcacg ttaagggatt Hgpicatpa gattatcaaa aaggatette
4861 acctagatco ttitaaatta aasatgaagt tttasatcaa ictanagtat atatgagtaa
4921 acttggictg acagttacca atgetiaatc aptgaggcac ctatetoage gatctgtcia
4981 titcgtteat coatagttae cigactegeg ppepepeppoe gotgagptet geclcgtpaa
5041 gaaggtgtts ctgactoata ccaggectga ategecceat catccageea paaagtgage
- 5101 gagecacggt tgatgagago thigttgtag giegaccagt tgptoaitit gaacttitac

3161 titgecacgg ascggtctge gitgtegpga agatgegiga totgatectt caactcagea
5221 aaagttcgat tiattcaaca aagecgeogt cocgicaagt cagegtaatg ctetgecagt
5281 gttacaacca altaaccaat tctgattaga aaaactcate gageatcaaa igasactgea
3341 attiaticat atcaggatta tcaataccat aititigaaa aagccgiitc tgtaaigaag
5401 gagaaaactc accgaggcag ttccatagga tpgeaagate ciggtategg fctgegatic
5461 cgactegice aacatcaata caacctaita attccecte gicaaaaata aggtiatcaa
3521 gtgagaaate accatgagig acgacigaat cogetgagaa tggcaaaage ttatgeattt

_ 5581 cittccagac tigticaaca ggecagecat tacgeicgic atcaaaatca ctegceatcaa

+ 5641 ccaaaccgtt attcaticgt gaitgcgeet gagegagacg aaatacgega togotgitaa
5701 aaggacaait acaaacagga atogaatgea accggogeag gaacactgee agogeatcas .
5761 caatattitc acctgaatca ggatattetf ctaataceig gaatgotgtt tieccgppsa
5821 togeagtggt gagtaaccat geatcatcag gagtacggat asaatpeity atgpteggaa
3881 gaggcataaa ticcgteage cagtitagtc tgaccatete alctgtaaca teattggcaa
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- 5941 cgetacctit gecatgtttc agaaacaact ciggogeate gggcticoea tacaatcgat
6001 agattgtege acctgattge cegacattat cgepagecca fitataceea tatazatcag
6061 catccatgtt ggaatitaat cgeppeeteg ageaagacpt ticcogttga atatggetea
6121 faacaccect tgtattactg titatgtang cagacagtit fattgttcat gatgatatat

- 6181 ttitatettg tgeaatgtaa cateagagat ittgagacac aacgtggett fcccececce
6241 cccatiattg aageatitat cagpgtiatt gictcatgag cggatacata tigaatgta
6301 titapaaaaa taaacaaata ggegticege geacatitce ccpaaaagty ccaceigacg
6361 fctaaganac caitattatc atgacattaa cctataaaaa taggegtate acgaggcect
6421 ttegte
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FIG. 2B-1

VRC 6615 (SEQ ID NO: 2)
1 tegegegtit cggtgatgac ggtgaaaace tetgacacat geageteceg gagacgptea
61 cagetigtct glaageggat pecgggagea gacaageceg teagppogeg tcagegggts
121 ttgpcpgats tegpegctap ctiaactatg cggeateaga geagatigta cigagagtge
181 accatatgeg gtotgaaata cogeacagat gegtaaggag asaatacege atcagattgg
241 ctattgpeca ttgeatacgt tgtatcoata teataatatg tacaiitata tiggcteatg
301 tccaacatta cegecatgtt gacaitpatt attgactagt tatiaatagt aatcaattac
361 gggpteatta gttcatagec catatatgga gticegeptt acataactta cggtaaatgg
421 ceegeotgge tgaccgeeea acgacceecg cocatigacg teaataatga cgtatgiice
481 catagtaacg ccaataggga citfccattg acgteaatgg stepaptatt tacggtaaac
541 tgeccacttg peagtacatc aagtgtatca tatgecaagt acgecoceta tigacgtcaa
601 tgacggtaaa tggecegect ggeattatge coagtacatg accitatggp actttcctac
661 tggeagtac atctacgtat tagteatege tattaccatg gigatgegot titggeagta
721 catcaatggp cgtegatage gpttigacte acggggatit ccaagictee accecatiga
781 cgicaatgog agitigtiit gocaccaaaa toaacgggac fitccaaaat gicgtascaa
841 ctcegeecca ttgacgoaaa tpgecsetag peptotacep toppaggtct atataageag
901 agctogttta ptoaacegte agategeetg gagacgecat coacgetgtt ttgaccicea
961 tagaagacac cgggaccgat coagecteea teggetegea tetetecttc acgegeccge
1021 cgeectacet paggeegeea tecacgeogg tigagteges tictpeegee tecogectpt
1081 ggtgectect gaactgegte cgecptetag gtaagtitaa agetcaggte gagaccggpe
1141 ctttgtoegg cgeteecttg gagectacet agactcagee ggctotccac getttgootg
1201 accetgetig cteaacteta gitaacggte pagegeagte tagtctgage agtactegit
1261 getgeegege gogecaccag acataatage tgacagacta acagactgit cetttecatg
1321 getetitict geagteaccg tegtogacga tategeegee atgggegiga coggceatect
1381 gcagetpece agggacaggt tcaagaggac cagetictic cigigggtga teatceigtt
- 1441 ccagaggacc ttcageatee cecigggogt gatccacaac ageaccetge aggtgagega
1501 cgtggacaag cigpigtoca gpgacaaget gageageace aaccagetga gpagegtpgs
1561 cctgaaccty gagpgecaacg gegtpeccac cpacgigeee agegecacea agagptopee
1621 cifcaggage gecgtgcete ccaaggtent gaactacgag gecgeegagt gggecgagaa
1681 ctgetacaac ctggagatca agaagecega cggeagegag tgectgeceg cegecectga
1741 cggeatcagp gpcticccea gatgeagpta cgtgeacaag ptgagcggea ceggeecclg
1801 cgecgpegac tiegecttos acaaggages cgecitetic cigtacgaca ggetggecag
1861 caccgtgate tacagggpca ceaccitcge cgagpgepty giggcettes tgateetgee
1921 ceapgecaag aaggactict tcageageea cectetgags gagecegiga acgecaccga
1981 goaccecage ageggetact acageaccac catcaggtac caggecaceg geticggeac.
2041 caacgagacc gagtacctgt togaggtapa caacctgace tacgtgcage tggagtctag
2101 atfcaccoet cagttectge tpcagetgaa cgagaccaie tacaccageg geaagaggag
2161 caacaccacc ggcaageiga tetggaagat gaacceogag afegacacea coateggega
- 2221 ptgppectic tgggagacea agaagaacct gaccaggaag aicaggageg aggagetgag
- 2281 cttcaccgto ptgageaacg geeccaagaa catcagegge cagagecceg coaggaccag
2341 cagegacece ggeaccaaca ccaccacega ggaccacaag atcatggeca gegagaacag
2401 cagcegeoatg gtgcaggiee acagceapgy cagggagsce geegtgagee accigaccac
2461 cctggeeace atcageacea geceteagtc titaaccace aageceggee cogacaacag
2521 caceeacaac accoctgtgt acaagetgga catcagogag geoacceagg tggageagea
2581 ceacaggagg accgacaacg acageaccge cagegacace cettcegeca ceaccgecge
2641 cggeccteog aaggeogaga acaccaacac tageaagage accgacttic tggatecege
2701 caccaccace agecetcaga accacagega Saccecegec aacaacaaca ceeaccacea
2761 gpacaccgge gagpagageg coageagegg caagotgggc cigatcacca acaccatege
2821 cggegtggec gocetgatoa coggeggcag gaggaccagy agegaggeca togigaacge
2881 ccageccaag tpcaacceea accigeacta ciggaccace cagpacgagg gegecgecat
2941 cggectggece tggaticeot actteggece cgeogecgag ggcatetaca tegagggoct

SUBSTITUTE SHEET (RULE 26)



WO 2006/037038 PCT/US2005/034798

7/44

FIG. 2B-2

3001 gatgoacaac caggacggec tgatetgoge cetgagpeag cipgecaacg agaccaccea
3061 ggecetgeag ctgttcotga gggccaccac cgageigagg accticagea toctgaacag
3121 gaaggecate gacttcotge tgeagagptg geecppcace tgecacatee tgggeecega
3181 ctgctgeate gageeccacg actggaccaa gaacatcace gacaagateg accagatcat
3241 ccacgactic giggacaaga cectgecaga coagggogac aacgacaact ggtggacesy
3301 ctggeggeag tggatacetg coggeategg cgtgaceege giggtgateg cogtpatege
3361 teigtictge atctgeaapt tegtgticty aacacptsga attcagatet gotptgccett
3421 ctagitgeca gecatotgtt gittecccet coecogtgec tecifgace ctggaagpts
3481 ceactcceac tgicettice taataaaatg agpaaatige atcgcattgt ctgagtaggt
3541 gicattotat tctggeggst ggatagEae aggacageaa ggeggaggat tgggaagaca
3601 atageaggea tgetggpeat gepptopsct clatggptac ceagptpetg aagaattgac
3661 ceggticcte cigpgecaga aagaageagg cacatcecct tefetgtpac acaceetgte
3721 cacgecectg ghicttagtt ccagecceac teataggaca cicatagetc aggagggctc
3781 cgectteaat cccacceget aaagtacttg gageggtelc teectecete atcageccac
3841 caaaccaaac clagecteca agagtpppaa paaattaaag caagatagge tattaagtpe
3901 agagggagag aaaatgcctc caacatglga ggaagiaaty agapaaatca tagaatitta
3961 aggceatgat ttaaggccat catggectta afcticeget tectogetea ctgacteget
4021 gegeteppte pticggetge ggogagegpt atcagetcac teaaagpegg taatacgptt
4081 atccacagaa fcagpppata acgcaggaaa gaacatgiga geaaaaggee ageaaaagpc
4141 caggaaccgt aaanaggeeg cgitgetpge ptitiiceat aggetecgee cecetgacga
4201 geatcacaaa aatcgacget caagtcagag giggegaaac cogacaggac tatagagata
4261 ccaggegtit ceecetggaa getceotegt gogetetect gitcogacoe tgeogettac

4321 cpgatacctg tocgecitic toeettegeg aagegtgpeg cittcteata getcacgetg
4381 taggtatcic agttegotst aggtepticg ctecaagetg gpetgtstee acgaaccece
444] cgitcagece gacegetgeg cottatecgg taactatogt ctigagieca acccggtaag
4501 acacgactta tegecactgg cageagecac taptaacagp attageagag cpaggtatgt
4561 aggepgtact acagagtict tgaagtestg gectaactac ggctacacta paagaacagt
4621 atitggtate tgogetctge tpaapecapt taccitcgga aaaapagite gtagctettg
4681 atccgpeaaa caaaccaccg ctggtagege igatititit gittgcaage ageagatiac
4741 gegeagaaaa asaggatcic aagaagatoe titgatctit tetacggpgt cigacgetca
4801 ptgpaacgaa aactcacpit aagggattit poteatpapa tatcaaaaa ggatcttcac

- 4861 ctagatectt taaattaan aatgaagitt taaatcaate taaagtatat atgagtaaac
4921 ttgptetpac agttaccaat geltaatcag tgagpcacet atcteagega totgictatt
4981 teptteatce atagitgect gactcgpees geeeepgoge tpagatetge clogtgaaga
5041 aggtgttget gactcatace aggeetgaat cgecceatea tecagecaga aagigageoa
5101 gecacggttg atgagagctt tgitatagpt ggaccagtte pteatttiga acttitgett
5161 tgecacppaa cgetotgept totcpppaag atgogteaic tgatecitca actcagcaaa
5221 agticpgatit attcaacaaa geegeegice cgicaagtca gegtaatget ctgecagtgt
5281 tacaaccaat taaccaaitc tgattagaaa aacicatcga geatcaaatg aaactgcaat
3341 ttatteatat caggattate aataccatat tttgaanaa gecptitcte taatgaagpga
3401 gaaaactcac cgaggcagtt coataggatg geaagatect gptateggte tgegattceg
3461 actcgtccaa catcaataca acctatteat tteccotegt caaaaataag gitatcaagt
5521 gagaaateac calgagigac gacigaatoe gptpagaatg gcaaaageit atgeatitct
5581 ttccagactt gticaacagg ccagecatia cgetopteat caaaateact cgeatcance
5641 aaaccgttat tcatteptga ttgegoctea gegagacgaa atacgegate getgttaaaa
3701 ggacaattac asacagpaat cgaatgoaac cggegeagea acactgeeag cpcatcaaca

. 376] atattitcac cigaatcagg atatictict aatacctgga atgctpittt ccoggpgate

5821 geagtgptaa gtaaccatge atoatcagga glacggataa aatgetigat getopgaaga
5881 ggcataaatt cogicageea giitagictg accatoteat ctgtaacatc attggeaacg

5941 ctaccttige catgtitcag aaacaactot ggegcatege gettcceata caategatag
6001 attgtcgeac ctgatigecs pacattateg cgageceatt tatacccata taaatcagea
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6061 tceatgtigg aatitaateg cggectcgag caagacgtit ccogtigaat atggetcata
6121 acaccccttg tattactgtt tatglaagea gacagttita tigttcatga tzatatatit

6181 itatctigtg caatgtaaca teagagatit tgagacacaa cgtggettic cececcecee
6241 catiattgaa geatitatca ppgitatigt cicatgageg gatacatatt tgaatgtatt
6301 tagaaaaata aacanatagg ppttcegege acatttccee gaaaagigee acctgacgte
6361 taaganacca tattatcat gacattaacc tataaaaata ggegtatcac gaggeccttt
6421 cgtc -
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FIG. 3B-1

VRC 6613 sequence (SEQ ID NO: 3)
1 tegegegtit cggteatgac ggtgaaaace tetgacacat geageteeeg gagacggtea
61 cagetigict gtaagegpat peogppagea gacaageeeg teagggeges teagegegts
121 uggcgagte togpggctigg citaactatg cggeateaga geagatigta ctgagagtae
181 accatatgeg gtgtgaaata cogoacagat goptaaggag aaaatacege atcagatigg
24] ctattggcea ttgeatacgt tgtatceata teataatatg tacatttata Hggeteatg
301 tecaacatia cogecatgtt gacattgatt attgactagt tattaatagt aatcaattac
361 geggtcatta gitcatagec catatatgga gttcegegit acataactia cgptasatgg
421 cocgectgge tgacepeeea acgacceceg cecatigacg teaataatga cgtatgtice
481 catagtaacg ccaataggga otitceatig acgteaatgg gtogagtatt tacggtanac
541 tgeccactig geagtacatc aagtgtatea tatgecaagt acgeccecta tigacgtcaa
601 tgacgptaaa tggcecgect geattatge ceagtacatg accttatggg actttcctac
661 tiggeagtac atctacgtat tagtcatege tattaccatg gigatgcget titgacagta
721 catcaatggg cgtggatage patitgactc acggagatit ccaagtetee accecatiga
781 cgtcaatggg aptttgtitt ggeaccaaan tcaacgggac titccaaaat gtegtaacaa
841 ctecgeceea ttgacgeaaa igggopstag goptptaces tgpgaggtet atatangeag
‘901 agetogtita gtgaaccgte agategectg gagacgecat ccacgotgtt tigaceteca
961 tagaagacac cgggaccgat coageeicea toggetegea totetecttc acgegecoge
1021 cgeectacet gagpecgeea tocacgeogg tgagtegeg tictgeogee feccgeotat
1081 ggtgcetect gaactgegtc cgecptetag pangttiaa ageicagpte pagaceggge
1141 ctitgtecgg cgclcocttg gagectacot agacteagee ggetetceac getitgectg
1201 accetgetig cteaacteta pttaacggty gagggcagtg tagtetgage agtactogtt
1261 getgecgege gogecaceag acataatage tgacagacta acagactgtt cotitecatg
1321 gptcittict peagteaceg togtegacga tategeegee atggagegec tgagectpet
1381 geagetgece agggacaagt teaggaagag cagettctic gtgteastoa teatcotgtt
1441 ccagaaggece ttcageatge ceetgpgogt getgaccaac ageaccetgg aggtgaccga
1501 gatcgaccag ctgptgtgea aggaccacct ggecageace gaccagetga agageptope
1561 cctgaacetg gacpgeagep gogtgageac cgacatecee agegecacea agaggtopes
1621 citcaggage gecgtgecte ceaagptppt agctacgag gecggogagt precegagaa
1681 cigetacaac ctggagatea agaagecega cggeagegag tgectgectc ctectociga
1741 cggegtgagg ggcticeeea gaigeagata cgtgeacaag goecagggea coggeccots
1801 ccoeggegac tacgectice acaaggacgg cgecticttc ctgtacgaca gpciggecag
- 1861 cacegigate tacaggggeg tgaactioge cgaggpestg ategectice tgateotgge
1921 caageecang gagacctice tgeagageee feccatcagg gaggecgtga actacacega
1981 gaacaccage agetactacg ceaccageta totagagtac gagatcgaga acticggege
2041 ccageacage accaccetgt feaagatoga caacaacace ttegtgagge tggacagoce
2101 ccacacccet cagticetgt tecageigaa cgacacoate caceigeace ageageigag
2161 caacaccacc ggoaggetga telggacoet ggacgecaac atcaacgeeg acatcggega
2221 gipepecttc tggpagaaca agaagaacct gagepageag ctgagpepcg aggagotgag
2281 cttcgaggce ctgagectga acgagaccga ggacgacgac geogeeagea geaggateac
2341 caagggcagg atcagegaca gggoeaceag geaptacage gacctggtge coaagaacag
2401 ecceggeatg gtgeccetge acatoccoga gggegagace accetgecea gecagaacag
2461 caccgagggc aggagggteg gogtgaacac coaggagace atcacegaga cogecgecac
- 2521 catcategge accaacggea accacatgea gatcageace atoggeatea ggoocageag
2581 cageeagate cceageagea geeccaccac cgeceetage ceegaggeee agaceeceac
2641 cacccacacc ageggaccoa gogtgatgge caccgagyag cecaccacce ciecoggeag
- -2701 cageecegga cocaccaccg aggeceetac ceigaccacs cotgagaaca feaccacops
2761 cgtgaagacc gigetgcoce aggagageac cageaacgge ctgatcacea geaccgigac
2821 cggceateetg ggeagectay gectgaggaa gapgageagg agpcagacca acaccangsc
2381 caccggeaag tgcaacceea acetgeacta clggaccgee caggageage acaacgeoge
2941 cggeateges tggattcect acticggees eggegecgag gecatctaca cogaggscet
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3001 gatgeacaac cagaacgeec tggtgtgege cotgagecag clggecaacg agaceaceea
3061 geccctgeag cigticctga gggecaccac cgagotgagg acetacacea tecigaacag
3121 gaagpccatc gactteeige tgaggagpts gopegpcace tgeaggatic iggpeccega
3181 cigctgeate gagecccacg aciggacoaa gaacatcace gacaagatca accagateat
3241 ccacgactic atcgacaace ctetgeccaa cecaggacaac gacgacaact ggtggacegg
3301 ctggepecag tggatacetg coggeategg catcaccgge atcateateg coatcatcge
3361 tetgctgtge gtatacaage tpctgtgcty aacacgatet getgtgectt ctagitgeea
3421 gecatetgtt gtttgecect ceceeptgec teettgace ctggaagpty ceacteccac
3481 tgtecitice taataaaaty aggasatige ategeatigt clgagtagpt gioatictat ,

3541 tetggpogpt pogptopspc aggacageaa gppepaggat igggaagaca atageageea
3601 tgeteepeat pogategact ctatggatac ceaggtgetg aagaatigac coggticote
3661 ciggaceaga aagaageagg cacatccect tetetgtgac acacectgle cacgecectg
3721 gitcttagtt coagecceac teataggaca cleatagetc aggagggete cgectteaat
3781 ceeacceget aaagtacttg gageggtote teecteecic atcageccac caaaccaaac
3841 ctagceteca agagigggaa ganatiaang caagataggc tattaagtye agaggpagag
3901 aaaatgccic caacatgiga ppaagtaatp agagaaatca tagaatitta aggecatpat
3961 ttaaggecat catggeetta atettcoget teetegetea cigacteget gegeteggte
4021 gttcggetpe gaogageget atcageteac teaaaggegy taatacggtt atccacagaa
4081 tcaggppata acgeaggaaa gaacalgtga geagaagpee apcaaaagpc caggaacegt
4141 aaaaaggceg cgtigetgge gittttccat agpetecgee cecetgacga geatcacaan
4201 aatcgacget caagteagag gigpegaaac cegacaggac tataaagata ceaggegitt
4261 ceccetggaa getecetept gogeteteet gttccgacce tgecgettac cggatacety
4321 icogectitc toccttoggg aagegigpeg cittcteata gotcacgety tagptatete
4381 agttcgptgt aggicgtiop ctecaagetg gpetgiptge acgaaccece egticagoce
4441 gaccgetgep cettateegg taactategt citgagicea accoggtaag acacgactta
4501 tegeoactgg cageagecac tggtaacagg attageagag cgaggtatpt aggepgtect
4561 acagagtict tgaagtgots pectaactac ggetacacta gaagaacapi atitgptate

- 4621 tgegetetge tpangecagt taccticgga anaagagtig ptagotetig atceggeaas
4681 caaaccaccg ctgetagegs tepttttttt ptitgcaage ageagattac gegeaganaa
4741 aaaggatctc aagaagatce titgatetit fctacggept ctgacgetoa giggaacgaa
4801 aactcacgtt aaggpatitt geteatgaga Hatcaaaaa ggatcitcac clagatcett
4361 ttaaattaaa aatgaagitt tasatcaatc tanaptatat atpagtaaac ttggteigac
4921 agttaccaat gettaatcag tgaggeacct atetcagega totgictatt tegticatee
4981 atagttgect gactegoppp ggepgescge tpaggteige cicgigaaga agptptigot
5041 gactcatacc aggectgaat cgecccatea tecagecaga asgtgagega gecacgptis
5101 atgagagett totigiagpt geaccagtitg gtgatiitga actittgeit tgecacggaa
5161 cgptetocpt tgtocgppaag atgegigato fgatcetica actoageaaa agttcgatit
5221 attcaacaaa geegecgtee cgtonaptea gegtaatget ctgecagtgt tacaaccaat
5281 taaccaattc tgatiagaaa aactcatcga geatcanatg aaactgcaat taticatat
5341 caggatiatc aataccatat ftitgaaaaa geogtitelg taatgaagga gasaactcac
5401 cgaggcagtt ccatapgatg geaagateet ggtateggte tgegaticeg actegtccaa

' 5461 catcaataca acctattaat ttoccetegt casaaataag gitatcaagt gagaaateac
5521 catgagtgac gactgaatce ggtgagaatg goaasagett atgeatttet ticeagactt
5581 gticaacagp ccagecatta cgotcgteat caaaatcact cgeateaace aaaccgitat
5641 tcattcgtga tipcpeeiga gegagacgaa atacgegate geigttaaaa ggacaattac
5701 aaacaggaat cpaatpeaac cggegeagga acactgecag cgeatcaaca atattitcac
5761 ctgaateagg atatietict astacctgga atgetgitit cecgpppate geagigatga
5821 gtaaccatgc atcatcagga gtacggataa aatgetigat pgicggaaga ggoataaatt
5881 cegtcageea gittaptotg accatcicat cigtaacatc atiggeaacg cfacetitge
5941 catgtitcag aaacaactet ggogeategg peticcoata caatcgatag attgicgeac

- 6001 ctgattgeee gacattaog cgageccait tatacccata taaatcagea tecatgtigg
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6061 aatttaatcg cgpectcgag caagacgtit coogiigaat atggcteata acaccecitg
6121 tattactgtt tatgtaagca pacagtitta tgticatpa tpatatattt tatctigte

6181 caatgtaaca tcagagatit tgagacacaa cglggetite ceccceeeee cattattgaa
6241 geattiatea gggtiattgt cteatgageg gatacatatt tpaaigtait tagaaaaata
6301 aacaaatagg ggticcgoge acatitccce gaaaagipee acctgacgtc taagaaacca
6361 tiattatcat gacattaace tataaaaata ppeptatcac gaggecctit cgftc
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VRC 6616 (SEQ ID NO: 4)

1 tegegegtit cgptgatgac pgtgaaaace tetgacacat geageteeey gagacggica
61 cageiigict ptaagegpat geogggagea gacaageceg feaggpegeg teagegests
121 ttgpegpete togggectgp citaactatg cggeatcaga goagatipta cigagagtse
181 accatatgeg gigtgaaata cogeacagat geptaaggag aaaatacege atcagatige
241 ctattggeca tigcatacgt tgtatecata toataatatg tacafttata tiggctcaty
301 tecaacatta cogecatptt pacatigatt attgactagt tattaatagt aatcaattac
361 gpgptcatta gitcatagee catatatgga gitcegeptt acataacita cggtaaatgy
421 ceegectgge tgaccgeoca acgaceeceg cocatigacg toaataatga cgtatgtice
481 catagtaacg ccaataggpa cittcoatig acgtcaatgg gtgpagtatt tacggtaaac
541 tgcceacttg geagtacate aagigtatea tatgecaagt acgeccecta tigacgtcaa
601 tgacggtana tggeccgect geeattatge ceaglacatg accitatggy acittectac
661 tiggeagtac atctacgtat tagtcatege tattaccatg gtgatgoggt titggeagta
721 catcaatggg cgtpgatage ggiitgacte acggppattt ceaagtetee accecattga
781 cgtcaatggg agttigtiit ggeaccaaaa fcaacgggac titccaaaat gtegtaacaa
841 ctecgeccca ttgacgeaaa tggpepptag peptatacep teggaggtct atataageag
901 ageteptita gtgaaccgtc agategeotg gagacgeeat coacgetgtt tigaccteca
961 tagaagacac cgggaccgat ccagecteca teggetegea ictciectic acgegecege
1021 cgecotacct gaggeegeea tecacgeegg ttgagtegeg tetgeegee tecegectst
1081 ggtgcetect gaactpepte cgecgictag gtaagtitaa ageteaggte gagaceggae
1141 ctitgteegg cpetecettg gageotacet agactcagee ggetetecac getttgeetg
1201 accetgetig cteaacteta gitaacggty pagggeagty tagtetgage agtacteptt
1261 getgecpege gegecaceag acatratage tgacagacta acagactpti cotticcatg
1321 ggtetittet geagicaccg tegicgacga tategecgee atpggeptga coggeatect
1381 geagetgece agggacapgt teaagagpac cagetictic cigtgpptpa teatcotpit
1441 ccagaggace ttcageatee cootgpgogt gatccacaac ageaccelge agptgagega
1501 cgtggacaag ctpgtgtgea gpgacaaget gageageace aaccageiga ggagepigps
1561 cetgaacetg gacggeaacg gogtggeeac cgacgigece agegecacea agaggiggps
1621 cttcaggage ggegtgeetc coaaggtgst gaactacgag gecggogagt gggccgagaa
1681 ctgotacaac ctggapatea agaagecega cggeagegag fgectgecey cegeecciga
1741 cggeatcagg ggeticecea ggtgoaggta cgtgeacaag gtpagegpca ceggeccctg
1801 cgecggegac thegectice acaaggagpg cgecttetic ciglacgaca ggetggecag
1861 caccgtgate tacaggggca ceaccticge cgagggegty gtggectice tgatectgee

- 1921 ccaggecaag aaggactict teageageea cecfetgagg gageccptga acgecaccga

1981 pgaccecage agepgetact acageaccac catcaggtac caggeeaccg geticggeac
2041 caacgagacc gagtacctgt tegaggtgga caacctgace tacgtgeage iggagtctag
2101 attcaccoct cagitcetge tgcagetgaa cgagaccate tacaceageg goaagagpag
2161 caacaccacc ggeaageiga tetggaagpt paacccogag atcgacacea ceateggega
2221 gteggectic tggpagacca agaagaacct gaccaggaag atcaggageg aggageigag
2281 cttcaccglc gtgagcaacy gggccaagaa calcagCggc Cagagecceg coaggaceag
2341 cagegaccec ggeaccaaca coaccaccsa ggaccacaag atcatgpeca pegagaacag
2401 cagegocatg gtecagglec acagecageg CaggRagece geegigagee acctgaceac

- 2461 cetggeeace atcageacea geccoteagtc ittaaccace aageceggee cegacaacag
2521 cacccacaac accecigigt acaagetgga catcagegag gecacceagg iggageagea

. 2581 ccacaggagg accgacaacg acagcaccge cagegacace cetteccgeea cocaccgrege

2641 cggeectecg aaggecgaga acaccaacac cageaagage acegactiic tggatecege
2701 caccaccacc agecctoaga accacagega Saccgecgae aacaacaaca ¢cceaccacea
2761 ggacaccgge gaggapageg ceageagegg caagelpgec ctgatcacca acaccatege

-2821 cggegtggee ggecigatea coggoggeag gaggaccagg agggaggcca fegigaacge
2881 ccageccaag tgeaacceea acctgeacta ciggaccace caggacgagg gegeegecat
2941 cggectggec tggattcect actteggece cgecgeegag ggeatetaca tegagggcct
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3001 gatgcacaac caggacggcee tgatetgeps cetgaggeag ctggecaacg agaccaccea
3061 pgeectgeag ctgtteetga gggecaceac cgagetgagg accttcagea tecfgaacag
3121 gaaggccatc gacttectge tgeagagete gopegpcace fgecacatee fgggccecga
3181 cigetgeate gagecceacg actggaccaa gaacatcace gacaagateg accagatcat
3241 ccacgactic gtggacaaga coctgecaga ccagggegac aacgacaact ggtpgacegg
3301 ctgpeggeag tggatacetg coggeategg cgtgaccgge gtggizateg coglgatege
3361 toigttetge atctgeaagt tegtetictg aacacgtgea atteagatet getgtectt

3421 ctagttgeea gecatetgtt gittgecect ceecegtgee thecttgace ctgpaagaty
3481 ccactcecac tgtectttce taataanatg agpaaatige atopeattpt ctpaptagpt
3541 gteattotat ttgggegpt pEEtepage aggacagcaa prappaggat taggaagaca
3601 atagcaggea tgctggpgat gopptepget ctatgpetac ceagptocty aagaatigac
3661 ccpgitecte ctggpecaga aagaageagg cacateceot tefetptgac acaccetgic
3721 cacgecocty pitctiagft ccagecceac teataggaca cteatagete aggaggpete
3781 cgecticaat cecacceget anagtacitg gageggicte fccctcoctc atcageocac
3341 caaaccaaac ctagecteca agagtgpgaa ganattaaag caagataggce tattaagtpe
3901 agagegagag aaaatgectc caacatgtga goaagtaaty agapaaatea tagaatitta
3661 aggecatgat ttaaggecat catggectta atettceget fectegotea cigacteget
4021 gepcteggte pttcggetge ggegagegst atcageteac icaaagpegp taatacggit
4081 afccacagaa tcaggpoata acgeaggaan gaacatgtga geaasagpee ageansaapge
4141 caggaaccgt aaaaaggeeg cgtigetpge gitfticcat aggeteegee cecctgacga
4201 geatcacaaa aategacget caagtcagag piggegaaac cogacaggac tataaagata
4261 ccaggegtit coccotggaa getcectept gepetetect ghicegacee tgeegettac
4321 cggatacetg feegeetttc fecottcgpy aagegtageg citteteata getcacgety
4381 taggtatctc agttcggtst agptepticg ctecaagelg gactpigtpe acgaaccece
4441 cgitcageee gacepetgeg cettatcegg taactatept citgagteea acceggtaag
4501 acacgacita tcgecactgg cageagecac tggtaacagg attageagag cgaggtatgt
4561 appepptgct acagagtict tgaagtgete gectaactac pgetacacta gaagaacagt
4621 attiggtate tpegetctge tpaagecagt taccitcgpa aaaagagite ptagetettg
4681 atccggeaaa caaaccaceg clggtagegg tagtitiitt ptitpcaage ageagattac
4741 gogeagaaaa aaaggatclc aagaagatec tttgateitt totacggpst ctgacgetea
4801 gtggaacgan aactcacgtt aagggatitt ggteaigaga tiatcanaaa pgatettcac
4361 ctagateott flaaattaaa aatgaagtit tanatcaatc taaagtatat atgagtanac

4921 ttgateigac agitaccaat gettaatcag tgaggeacct atctcagega tefgtetatt

4981 tegticatee atagtigect gactegogep gpaggpeegce tgagptetge ctogtgaaga
5041 agptettget pactcatace agpeetgaat cgecccatea fccagecaga aagtgagopa
5101 gecacggttg atgapagett tgttgtaggt gEaccagiig gtpatittga actittgett

5161 tgccacggaa cggtotgegt tptogppaag atgegigate tgatectica actcageaaa
5221 agttcgattt aticaacaaa geegecgtee cgicaagica gogtaatget cigecagigt

- 5281 tacaaccaat taaccaatte tgattagana aactcatcga geatcaaatg anactgeaat

5341 tiaticatat caggattatc aataccatat tittganaaa geegtticty taatgaagga

3401 ganaacteac cgaggoeagit coataggatg geaagateet gptategpte tgepaticep
5461 actegtccaa catcaataca acctatiaat ticcectegt caaanataag pttatcangt

5521 gagaaatcac catgagtpac gacigaatee ggigagaatg geaaaagclt atgcatttct
5581 ticcagactt gitcaacagg ceagecatta cpefegteat caaaatcact cgeatcaace
5641 aaaccgttat teattcgtga tigegootga gegagacgaa atacgegate getgtiaaaa
5701 ggacaatiac aaacaggaat cgaatgeaac cggegeagga acactgecag cgeatcaaca
5761 atattitcac cigaatcagg atatictict aatacctgga atgetptitt ccoggapate
- 3821 geagtgptza gtaaccaige atcatcagga gtacggataa aatgcettgat gptogpaaga

. 3881 ppeatazatt cogtoageea gittagioty accateicat cigtaacate attgpeaacg

5941 ctacctitge catgtitcag asacaactet ggegeatcgp geticccata caatcgatag
6001 atigicgeac ctgattgece gacattateg cgageceatt tatacceata tasatcagca
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6061 tccatpttgg aattiaateg cggectegag caagacgitt ceogtigaat atggcicata
6121 acacccottg tattactgit taigtaagea gacagtiita tfgticatga tgatatatit

6181 ttatctigtg caatgtaaca teagagattt tgagacacaa cgtggetitc ccccceecee
6241 cattattgaa peatitatea gggitattst ctcatgageg gatacatait tgaatgtatt
6301 tapaaaaata aacaaatagg gaitcegege acatticece gaaaagtgee acctgacgte
6361 taagaaacca Hattateat gacattaacc fataaaaata ggegtatcac gaggecctit
6421 cptc .
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YRC 6712 (SEQ ID NO: 5)
1 tegegogtit cggtpatgac getgaaaace tetgacacat geageteceg gagacggica
61 cagettptct gtaagcggat gocgpgagea gacaagecop teagggegeg teagopgpty
121 tigpegggtg toggenctgg ctiaactaty cpgcatcaga goagatipta cigagagtoc
181 accatatgeg ptptganata cogracagat gegtaaggag asaataccge atcagatigg
241 ctatiggcea tigeatacgt tetatcoata teataatatyg tacatitata tiggetcaty
301 tccaacatta cogecatgtt gacattpatt attgactapt tattaatagt aatcaattac
361 ggggtcatta gttcatagee catatatgga pifcogogtt acataactia cggtaaatgg
421 ccegoctgge tgaccgeeca acgacceceg cecatigacg foaataatga cgtatgtice
481 catagtaacg ccaatagpea citiccattg acgicaatgg gippapgtatt tacggtaaac
541 tgeeeactty geagtacatc aagigtatea tatgecaagt acgececcta tigacgicaa
601 tgacggtaaa tggeeogoct gecattatge coagtacatg accttatggg actticotac
661 ttggeagtac atctacgtat tagtcatege tattaccatg gtgatgegst titppcagta
721 catcaatgpg cgtggatage ggtitgacte acgggpatit coaagtetoe accecattga
781 cgtcaatgeg agtitgtitt gocaccaaaa toaacgggac tticcaaaat gtogtaacaa
841 ctecgececa tigacgcaaa tpgpegptay peptgtacgp tpgpagptot atataageag
901 agetogttta gtoaacegte agategeetg pagacgecat ceacgetgtt tigaceteca
961 tagaagacac cgggacegat ceagecteea toggetegea tefctecttc acgegecege
1021 cgeectacet gaggecgeca tecacgecgg ttgagtegeg tetpeogee tecogectat
1081 gatgecteet paactgegte cgeegtetag giaagttiaa apetcagpte gagacegppe
1141 ctitgtecpg cgctcecttg gagectacet agacteagee ggototecac petttgeetg
1201 accctgettg cteaactcta pitaacgpte gagpocagte tagtetgage agtactogtt
1261 getgeegoge gegeoaceag acataatage tgacagacta acagactgit cotitccatg
- 1321 ggtettitet geagteaceg teptogacac gigtgateag atatogegge cgetctagag
1381 atatcgecge catgaagace acefgectge tgatcageet gatectgate cagggegiga
1441 agaccctgee catcctggag ategeeagea acatecagee ceagaacgtg gacagegtpt
1501 geageggeac cetgeagaag accgaggacg tgcacetgat ggpcticace cigageggce
1561 ageaggtasc cgacagceect ctggaggcca geaagaggts ppectteagy peegpegtoe
1621 cecccangaa cgiggagtac accgaggges aggagpccaa gaceigotac aacaicageg
1681 tgaccgacce cageggeaag ageetgetge tggacectcee caccaacate agggactace
1741 ctaagtgeaa gaccatccac cacatccagg geoagaacce teacgeecag ggeaicgece
1801 tgeacctgtg gpgogecttc ticctgtacy acaggatege cageaccace atgtacagag
1861 gaaaagtpit cacagaggga aacatcgelg ctatgatept gaacaagace gtgcataaga
1921 tgatcticag cagacaggga cagggatata gacatatgaa cetgacatee acaaacaagt
1981 actggacaag cageaacgga acacagacan acgatacagg atgtittzea acactgeagg
- 2041 aatacaactc caccaagaac cagacaigty ccectageaa gaagectctg celetgecta
2101 cageteaice igaagtgaag ctgacalcca caageacaga tpecacaaag ctgaacacaa
2161 cagatcctaa tagogacpac gaggatetga caacaagepg atccggatee ggagaacagg
2221 aaccttatac aacaagepac getgetacaa aacagggact gtectocaca atgectecia
2281 cacctagecc teagectage acaccicage agggagacaa caacacaaac caticecagy
- 234] gagtgsteac agancctgpa aagacaaaca caacagecea goctageatg cofecteata
2401 acacaacaac aatcageaca aacaacacct ccaageacaa tetgageaca cofageptae
2461 ctattcagaa tgccaccaac tacaacacac agiccacage coetgaaaac gaacagacet
2521 cegececttc casaacaace ctgetgecta cagaaaacce tacaacagee aagageacaa
~ 2581 acageacaaa gagecctaca acaacagige ctaacacaac aaacaagtat agcacaages
2641 ctagecotac acctaattce acageteage atctggtgta thitagaaga aagagaaaca
2701 tectgtggag agaaggagat atgticcett tictpgatgg actgateaac gotcctateg
2761 attitgateo tgtgectaac acaragacaa totttgatga aageageage ageggagect
- 2821 ccgeogaaga agatcagceat geetecocta acatcagect gacactgage tattttocta
28381 aggtgaacga aaacacagee catfecggag asaacgaaaa cgattgtgat pecpaactga
2941 gaatctgpag cgtgcaggaa gatgatctpg cogecggact gagetggate cotitttity
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3001 ggeccggaat tgaaggactg tacaccgocg geetgateaa gaaccagaac aacctggtgt
3061 geaggetgag gaggotggce aaccagaccg ccaagagect ggagetacta cigagpgtiga
3121 ccaccgagga gaggacctfc agectgatca acaggeacge categactte ctgetgpcta
3181 getggeecgs caceigeaag gtgoipgace copactgety categgeate gaggacetga
3241 geaggaacat cagegageag atcgaceaga {caagaagea cgageagaag gagggeaces
3301 getgzggect gggeppcaag tegiogacea gogacigeseg agtgctgaca aacctgggaa
3361 teotgetget getgagceatt geogtpetca ttgetetgte clgtatctgt agaatcttia
3421 ccaagtacat cggatgatag atctgetgtg cctictagtt gecagecate tgttgtitee
3481 cecteccoog tgeettcott paccetggaa gatgceactc ceactgtect thectaataa
3541 aatgaggaaa ttgeatcpea ttgtetgapt aggtpteatt clattetgpp spptpepsty
3601 ggpcaggaca geaagggppa geatipggaa gacaatagea pgoatpetgy geatgcgety
3661 ggcletatpp stacceagpt getpaagaat tgaccoggtt cotcetggac cagasagaag
3721 caggcacate cecttetetg tgacacacee tgtecacgec cetggtictt agttccagee
3781 ccacteatag gacacteata getcaggagg gotecgeett caatceeace cgetaaagta
3841 ctiggagegg tetotocete ceteateage ceaccanace aaacctagec tecaagagte
3901 gpaagaaatt asagcaagat agpciattaa gtecagagpg agagaaaatyg cotecaacat
3961 gtgaggangt aatgapagan atcatagaat titasggeca tgatitaagg ceatcatgge
4021 cttaatetic cgeticoteg cteactgact cgetgegete gategticgg ctecgacgag
4081 cggtateage teactcaang gogptastac gattatccac ageatcaggp gataacgeag
4141 gaaagaacat gigageaaaa ggecageana aggecaggaa cogtaaaaag goegegttets
4201 tggegttitt ceataggete cgooecccty acgapeatea caaaaatega cpcteaagte
4261 agaggtggeg aaacccgaca ggactataaa gataccagee glttccccet ggaagetece
4321 tegtgegote tectgticeg accetgeege taceggata cetgiceges tticteoctt
4381 cgggaagept ggegotitet catageicac getgtagpta tetcagiicg gigtagsten
4441 ttogetecaa getgggetgt gigcacgaac cocecgtica gecegacege tgegecttat
4501 ceggtaacts togictigag fecaaccegg taagacacga citatcgeca ctggeageag
4561 ccactggtaa cagpattage agagegagst atgiaggepg tectacagag tictigaagt
4621 ggtggectaa clacggotac actagaagaa cagtatiigg tatcigepcot cigotgaage
4681 cagttacctt cggasaaaga pttggtagot cttgatocgg caaacaaace accgetggta
4741 geggtagttt titgtitge aageageaga ttacgogeag aasanaagga ictoaagaag
4801 atccttigat ctitictacg pgptcigacg cteapiggaa cgaaaactea cgitaagppa
4861 ttitggteat gagattatca asaaggatot teacctagat cotittaaat taaaaatgza
4921 gtittaaatc aafctanagt atatatgagt anacttggtc tgacagitac caatgctiza
4981 teagtgaggc acciatelca gegatctptc tatttogitc atccatagtt gectpacteg
3041 gepsepepes gopctzapet cigocioptg aagaagetet igetgacica taccagacot
5101 gaatcgecce atcatccage cagaaagtga gggagecacg gitgatgaga gettigitgt
3161 aggtggacca ghtpptatt tigaacttit getitpecac gpaacggtct gogtisteps
3221 gaagatgegt gatcigatec ticaacteag caaaagticg atttaticaa casagecgee
3281 gtecogteaa gieagegtaa tgctotgeca glgttacaac caaltaacca atictgatia
3341 gaaaaactca tcgagoatea aatgaaactg caattfatic atatcaggat tatcaatace
5401 atattitiga aaaagceptt teigtaatga aggagasaac fcaccgagpc agftccatag
3461 gatggcaaga tectggtate gutotgegat tocgactegt ceaacatcaa tacaacctat
5521 taatttceee tegteanana taaggtiate aagtgagaaa toaccatgag tgacgaciga
5581 atccgptgag aatggeanaa gottatgeat totticoag actigticaa caggecages
3641 attacgeteg teatcaanat cactegeatc aaccanacey taticattc ptgattpope
5701 ctgagogaga cgaaatacge gategetgtt azaagpacaa flacaaacag gaatcgaate

- 5761 caaccgpoge aggaacactg ccagegeate aacaatatit taccigaat caggatattc
3821 ttctaatace tggaatgcty ttitccogey gatopgeagte gigagtaace atgeateate
3881 aggagtacgp atraaatgct tgatggicgg angaggeata aaticcgica gocagiitag
5941 fetgaccate teatctgtaa catoattpge ancgetacet tigeeatgtt teaganacaa
6001 cietggegea tegggetice catacaateg atagatigte geacctgatt gecogacatt
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6061 atcgegagee catttatace catataaatc ageatecatg tiggaatita atcgeggect
6121 cgagcaagac giiiccogit gaatatgget cataacacce ctigiatiac tgtitatgta
6181 agcagacapt tttattgttc atgatgatat attittatet tpigcaatpt aacatcagag
6241 atittgagac acaacgtgge titcccceee cocecattat tgaageatit atcagggtta
6301 tigictcatg ageggataca tatitgaatg taiitagana aatasacaaa taggpgticc
6361 gegeacattt cecogaaaag igecacciga cpictaagaa accatiatta featgacatt
6421 aacctataaa aataggepta teacgagpec chitegte
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VRC 6713 (SEQ ID NO: 6)
1 tegepegtit cgatoatpac gptgaaaace tetgacacat geagetcceg gagacggtca
61 cagctigict ptaagegeat gecgggagea gacaageecg teaggEogeg feagegpgty
121 tiggepepts teggagotge citaactalyg cggeatcaga geagattgia ctgagagtge
181 accatatgeg gtgtgaaata cogoacagat gogtaaggag aaaatacegc atcagattgg
241 ctattggcea ftgeatacgt tgtateoata toataatatg tacatitata tigpetcatg
301 tccaacatta cogeoatgtt gacattgait attpactagt tattaatagt aatcaattac
361 ggggteatia gticatagec catatatgga ghtecgogtt acataactta cggtaaaige
421 ccepectgge tpacegecea acgacceeoy cecatigacg teaataatga cgtatgtice
481 catagtascg ccaataggea ctttccatty acpgteaatgp ptopagtatt tacggtanac
541 tgeceacttg geagtacate aagtgta];ca tatgecangt acgecceeta tigacgticaa
601 fgacggtaaa tggeccgect geeattatge coaglacatg accitatggg actitcctac
661 ttggcagtac atctacgtat tagtcatege tattaccatg gtgatpegst ttggeagta
721 catcaatggp cgtggatage gptitgacte acggggatit cecaaptetce accecattga
781 cgicaatgge agittgtitt ggeaccaaaa teaacgggac titecanaat gicgtaacaa
841 cteegeccea itgacgeaaa tgggeegtag gogtgtacsp tpgpagatct atataageag
901 agctcgttta ptpaaccgtc agategecty gagacgoeat ccacgetgtt tigaccicea
961 tagaagacac cgggaccgat ccageeteea teggetegea tetetecttc acgegecege
1021 cpecctacct gaggoogeca fecacgeegg tigagicgeg tetgeegee teeegeetgt
1081 gptgccicet gaactgogte cgecgictag plaagtitan ageteaggtc gagaceggee
1141 ciitgteepp cgeteeettg gageetacct agactcagee ggetetecac gotttgeolg
1201 accctgoitg cicaacteta gitaacggty gagpecagte tagtetgage agtacicgit
1261 getgecgepge gogecaccag acataatage tgacagacta acagactgit cetiiccatg
1321 petctiftct geagicaceg fegtegacac gigtgatoag atatcgegge cgetetagag
1381 atategeege catgaagace accigectge tgatcagect gatcetgate cagpgegtza
1441 agacceigee catectggag afcgecagea acatecagee ceagaacgtg gacageptet
1501 geagegpeac cetgeagaag accgaggacg tgeacetgat gggeticace ctgageggce
1561 agaagstyec cgacagecct ctggagpeca geaagagetg geccttcagg geopgegtae
1621 cccecaagaa cgtggagtac acogagpecy aggaggeoaa gaccigotac ascatcageg
1681 tgaccgacce cageggeaag ageetgeige tggaccetce caccaacalc agggaciace
1741 ctaagtpcaa gaccatcoac cacatccagg gecagaacce tcacgeceag ggeategece
1801 tgeacetptg pggegectic tiectgtacg acaggatege cageaccace atgtacagag
1861 geaaagigit cacagagpea aacaicgeig clatgatcgt gaacaagacc gtgeatanga
1921 tgatcticag cagacaggpa cagggatata gacatatgaa cefgacatce acazacaapt
1981 actggacaag cagcaacgga acacagacaa acgatacagg atgttitgpa acactgeagg
2041 aatacaactc caccaagaac cagacatgty cecotageaa gaagectetg coictgecta
2101 cageteatee tgaagtgaag ctgacatcea cangoacaga tgccacaaag cigaacacaa
2161 cagatcctaa tagcgacgac gagpaiciga caataagepg atcoggates ggagaacagg
2221 aaccttatac aacaagegac getgetacaa aacagggact gicclceaca atgeetecta
2281 cacctagece teagectage acacetcage agggaggeaa caacacaaac catfeccagg
2341 gagteptgac agaacoigpa aagacaaaca caacagecca geetageatg cotecteata
249) acacaacaac aatcagcaca aacaacacct ccaageacaa ictgageaca cetagegtge
2461 ctattcagaa tgccaccaac tacaacacac agiceacage cecigaaaac gaacagacct
2521 cegecectte caaracaace ctgeigecta cagaaaaccee iacaacagec aagageacaa
~ 2581 acageacaaa gagecetaca acaacagige claacacaac aaacaagtat ageacaagee
2641 ciageectac acetaattco acagefeage atotggtgta ttitagaaga aagagaaaca
2701 tecigigpag agaaggagat atgticcctt tictggaigs actgateaac getcctatog
2761 atittgatce tgtocctaac acaaagacad feittgatga aageageage ageggagect
2821 cegeogaaga agatcageat gocteccota acatcageet gacacigage fatittccta
2881 aggigaacga anacacagee cattecpgag aanacpgaaaa cgatigtpat gecgaactga
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2941 gaatctggag cgigeageaa gatgatetgg cogeepgact gagetggetc cettttitig
3001 ggecoggaat tgaaggactg tacaccgeog gectgatcaa gaaccagaac aacctggtgt
3061 geaggctgag gaggotgpec aaccagaceg ceaagagect ggagotgcts cigappatea
3121 ccaccgagga gaggacctic agectgatca acaggeacge categacttc ctgetgacts
3181 ggtagagogp caccigoaag gtectggpce cogactgety catoggeate gaggacetga
3241 geaggaacat cagegageag atcgaccaga toaagaagga cgageagaag gaggecaccy
3301 getggegect sggcgacaag iggiggacea gogactgggs agtpctpaca aaccigspen
3361 tectgetget gotgageatt geegtgetea tigetetgtc cigtatetgt agaatetita
3421 ccaagtacat cggatgatag afcigetgty cetictagit pecagecatc igtigtttoe
3481 ceeteeccep tgecticett gacoctggaa ggtgecacte ceactgicet ticetaataa
3541 aatgagpaaa ttgeatcgea tgtctgagt aggtateatt clatictges ppotogests
3601 gggeaggaca geaspgpppa ggatigpgaa gacaatagea geatgolgg goalgeppte
3661 ggctetatge gtacceagat getgaagaat tgaccepptt colcelgpge cagaasgaag
3721 caggeacate ceetictotg tgacacacce tgiccacgec cetggttett agticeagee
3781 ceactcatag gacacicata gelcaggagg petecgeett caatcceace cgotaaagta
3841 ctiggagegg teleteccte cotcatcage ccaccaaace asacciagec tecaagagtg
3901 ggaagaaatt aaagcaagat aggetattaa gigcagagge apagaaaaty cotccaacat
3961 gtzaggaagt aatgagagaa afcatagaat tiiaaggeca tgattiaage ccateatgge
4021 citaatetic cgettoctog eteactgact cgetgegeto ggtegticgg cigepeegag
4081 cggtatcage teactcaaag geggtaatac gpttateeac agaaicaggg patancgcag
4141 gasagaacat gtgageanaa ggcoageaaa aggeeaggaa cogtanaaag geegepttze
4201 tggegtiitt coataggete cgeceecetg acgageatea caaaaatoga cgetoaagtc
4261 agaggteecg aaaccogaca ggactataaa gataccagge gtitcccect ggaagetece
4321 togtgegete tectgttoeg aceoigecge taceggata cetgiecgee titotooott
43381 cgggaagegt geegotiict catagetoac goigtaggta totcagticg gigtagpteg
4441 ticgctecaa getggpciat gtpeacgaac cecoogtica geoogacege tgogecttat
4501 ceggtaacta teglettgag fecaaccepy taagacacga ctiatcgeca ctggeageag
4561 ceactggtaa caggattage agagegagat atptagpege tpctacagag tettgaagt
4621 ggtggectaa ctacggetac actagaagaa cagtatitpg tatetecget ctgetgange
4681 cagttacctt cggaaaaaga gitgataget ctigatcogg caaacasace accgotggta
4741 geggtpgitt titptitgc aageageaga ttacgegeag aaaanaagpa tetcaagang
4801 atcctttgat ctitictacg gggtetgacg cteagigpaa cganaactea cgtiaagapa
4861 titigptcat gagatiatca asaaggatct tcacctagat cetittasat tasaaatpaa
4921 gititaaatc aatctaaagt atatatgapt asacttgptc tgacagitac cantgetiaa
4981 tcagtgagac acctatetea gegatetgte tatttegtic atccatagtt gectgacicg
5041 gpgaapesnp gegoigaget cigectogty 2agaagpigt toctpactoa taccaggect
5101 geatcgcece atcatooage caganagtga gegagecacg gtigatpaga getttgtipt
5161 agstggacca gitgptgatt thgaacttit gettigecac ggaacgptet gegtistogs
5221 gaagatgegt gatcigatec tcascicag caasagitcg afttattcaa caangecgce
5281 ptecopteaa gioagogtaa tgetotgeea gighacaac caattaacca atictgatia
5341 gasaaactca tegageatca aatgaaactg caattiattc atatcaggat tatcaatace
5401 atatitttga aaaagecgtt totgtaatga aggaganaac teaccgagge agticeatag
5461 gatgpcaaga toctgptate getcigcgat tocgactogt coaacatea tacaacctat
+ 5521 taatttecee togtcanana taaggtiate aagtgagaaa teaccatgag tgacgactga
5581 atccggtgag aatggeasaa gotiatgeat ttcittecag actigticaa cageccagee
3641 attacgotog toatcaaaat caclcgeate aaccaaaccg taticattc gigattgege
5701 ctgagegaga cganatacge gatogetgtt asaaggacaa tacaaacag gaatcgaatg
13761 caaccggege aggaacactg coagegoeate agcaatattt teacetgaat caggatattc
5821 tictaatace tggaatgolg fhitccogpg gatcgeagty gtaagtaace atgeatcate
5881 aggagtacgg atasaatge! tgatpgtoge aagaggeata aaticegtca gecagiitag
5941 teigaccaic teatctgtea catcattgge aacpetacct tigecatgtt teagaaacaa
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6001 ctetggegea tegggetice catacaateg atagatigte geacctgatt geeegacatt
6061 atcgcgagce catttatace catataaatc ageatocatg ttggaatita atcgepgect
6121 cgageaagac gittccegtt gaatatgect cataacacce ctigtattac tgtttatgta
6181 agcagacagt titatigtic atgaigatat attittatct tgigcaatgt ancatcagag
6241 atittgagac acaacgtgge titccoocee coccoatiat tgaageatit atcagggita
6301 tigtcteatg agoggataca tattigaatg tatitagana aataancaaa tagggetice
6361 gegeacatit cocogaaaag tgecacciga cgictaagaa accattatia teatgacatt
6421 aacciataaa aataggoepta teacgagpec ctttegtc '
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pAdApt.Ebo.GP.FL(Z).E7ID (SEQ ID NO: 7) '
ttaattaaccgecaattetcatgtttgacagettatcatecatcaataatatacettattttggattgaagecaa
tatgataatgagggggtggagtttgtgacgtggcgcggggegtgggaacyggggegggtgacgtagtagtgtgy
cggaagtgtgatgttgecaagtgtggcggaacacatgtaagegacggatygtgycaaaagtyacatititggtgt
gegecgytgtacacaggaagtgacaattitegegeggttttaggeggatgttgtagtaaatttgggegtaace
gagtaagatttggeccattticgcgggaaaactgaataagaggaagtgaaatetgaataatittgtgttactea
tagecgegtaatatttgtetagggcegeggggactttgacegtttacgtggagactegeccaggtgtttttcte
aggtgttttecgegttcegggtcaaagttggegttttattattatagtecagtacgtaccagtgeactggecta
ggtggtcaatattggccattagecatattatteattggttatatagecataaatcaatattggetattggecat
tgcatacgttgtatecatatcataatatgtacatitatattggctcatgtecaacattaccgecatgttgaca
ttgattattgactagttattaatagtaatcaattacggggtcattagttcatageecatatatggagttcege
gttacataacttacggtaaatggcecegeetggetgacegececaacgacecececgeccattgacgtecaataatga
cgtatgttcceatagtaacgecaatagggactticeattgacgtecaatgggtggagtatttacggtaaactge
ccactiggcagtacatcaagtgtatecatatgecaagtacgececctattgacgtcaatgacggtaaatggece”
gectggeattatgeccagtacatgaccttatgggactttectacttggeagtacatetacgtattagteateg
ctattaccatggtgatgeggttttggeagtacatcaatgggegtyggatageggtttgacteacggggatttee
aagtctecaccccattgacgtcaatgggagtitgttitgygcaccaaaatcaacgggactttecaaaatgtegt
aacaactccgeccecattgacgeaaatgggeggtaggegtgtacggtgggaggtctatataagcagagetegtt
tagtgaaccgtcagatcgectggagacyccatecacgctgttttgaccteocatagaagacacegggaccgate
cagccteegeggeegggaacggtgeattggaagettgcegee

ATGGGCGTTACAGGAATATTGCAGT TACCTCGTGATCGAT TCAAGAGGACATCATTCTTTCTTTGGGTAATTA
TCCTTTTCCAAAGARCATTTTCCATCCCACTTGGAGTCATCCACAATAGCACATTACAGGTTAGTGATGTCGA
CAAACTAGTTTGTCGTGACAAACTGTCATCCACAAATCAATTGAGATCAGT TGGACTGAATCTCIBATGGCAAT
GGAGTGGCAACTGACGTGCCATCTGCAACTARARGATGGGGCTTCAGGTCCGGTGTCCCACCAAAGGTGGTICA
ATTATGAAGCTGGTGAATGGGCTGAAAACTGCTACAATCTTGAAATCARAAAACCTGACGGGAGTGAGTGTCT
ACCAGCAGCGCCAGACGGGAT TCGEGECTTCCCCCGETECCGGTATGTGCACABAGTATCAGGRAACGGGACCE
TGTGCCGGAGACTTTGCCTTCCATAAAGAGGGTGCTTTCT TCCTGTATGATCGACTTGCTTCCACAGTTATCT
ACCGAGGAACGACTTTCGCTGAAGGTGTCGTTGCATTTCTGATACTGCCCCAAGCTAAGAAGGACTTCTTCAG
- CTCACACCCCTTGAGAGAGCCGGTCAATGCAACGGAGGACCCETCTAGTGGCTACTATTCTACCACAATTAGA
TATCAGGCTACCGGTTTTGGAACCAATGAGACAGAGTACTTGTTCGAGGTTGACAATTTGACCTACGTCCAAC
TTGAATCAAGATTCACACCACAGTTTCTGCTCCAGCTGAATGAGACAATATATACAAGTGGGARAAGGAGCAA
TACCACGGGAAAACTAATTTGGAAGGTCAACCCCGAARTTGATACAACAATCGGGGAGTGGGCCTTCTGGGAA
ACTAAAAAAMACCTCACTAGARARATTCGCAGTGARGAGTTGTCTTTCACAGTTGTATCAAACGGAGCCARAL
ACATCAGTGGTCAGAGTCCGGCGCGAACTTCTTCCGACCCAGGGACCAACACAACAACTGAAGACCACAARAT
CATGGCTTCAGAAAATTCCTCTGCAATGGTTCAAGTGCACAGTCARGGAAGGGAAGCTGCAGTGTCGCATCTA
ACARCCCTTGCCACAATCTCCACGAGTCCCCAATCCCTCACAACCAAACCAGGTCCGGACAACAGCACCCATA
ATACACCCGTGTATAAACTTGACATCTCTGAGGCAACTCAAGTTGAACAACATCACCGCAGARCAGACAACGA
CAGCACAGCCTCCGACACTCCCTCTGCCACGACCGCAGCCGGACCCCCABMAAGCAGAGAACACCAACACGAGE
-AAGAGCACTGACTTCCTGGACCCCGCCACCACAACAAGTCCCCAAAACCACAGCGAGACCGCTGGCAACAACA
ACACTCATCACCAAGATACCGGAGAAGAGAGTGCCAGCAGCGGGAAGCTAGGCTTAATTACCAATACTATTGC
TGGAGTCGCAGGACTGATCACAGGCGGGAGAAGAACTCGAAGAGAAGCAATTGTCAATGCTCAACCCAAATGC
ARCCCTAATTTACATTACTGGACTACTCAGGATGAAGGTGCTGCAATCGGACTGGCCTGGATACCATATTTCG
GGCCAGCAGCCGAGGGAATTTACATAGAGEGGCTAATGCACAATCAAGATGGTTTAATCTGTGGGTTGAGACA
GCTGGCCAACGAGACGACTCAAGCTCTTCARCTGTTCCTGAGAGCCACAACTGAGCTACGCACCT'TTTCAATC
CTCAACCGTAAGGCAATTGATTTCTTGCTGCAGCGATGGGGCEGECACATGCCACATTCTGGGACCGGACTGCT
GTATCGAACCACATGATTGGACCAAGRACATAACAGACAAAATTGATCAGATTATTCATGATTTTGTTGATAA
AACCCTITCCGGACCAGGGGGACAATGACAATTGGTGEACAGGATGGAGACAATGGATACCGGCAGCTATTGGA
GTTACAGGCGTTGTAATTGCAGTTATCGCTTTATTCTGTATATGCARATTTGTCTTT

‘tagtaatetagacgagatccgaacttgtttattgeagettataatggttacaaataaagecaatageatcacaa
atttcacaaataaagcattttittteactgeattetagttgtggttigtecaaacteateaatgtatettateca
tgtctagatctygtactgaaatgtgtggycgtggettaagggtgggaaagaatatataaggtgggggtettatg
tagtttigtatctgttttgecageageegeegeegecatgageaccaactegtttgatggaageattgtgaget
catatttgacaacgecgcatgcceccatgggeeggygtgegtecagaatgtgatgggetecageatitgatggteyg
cccegtectgeccgeaaactectactacettgacetacgagacegtgtetggaacgeegttggagactgeagee
teegecgecgetteagecgetgeagecacegeecgegggattgtgactgacttigetticotgageecgetyg
caagcagtgcagctteecgttcatecgeccgegatgacaagttgacggetettttggeacaattggattettt
gacccgggaacttaatgtegtttetcagecagetgtiggatetgegecageaggtttetgeectgaaggettee
tcccctcccaatgcggtttaaaacataaataaaaaaccagactctgtttggatttggatcaagcaagtgtctt
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getgtectttatttaggggttttgegegegeggtaggecegggaccageggteteggtegttgagggtectygtyg
tattttttccaggacgtggtaaaggtgactetggatgttcagatacatgggeataageeegtetectggggtygg
aggtagcaccactgcagagettecatgetgeggggtggtgttgtagatgateceagtegtageaggagegctgag
cgtggtgcctaaaaatgtetttcagtageaagetgatigecaggggecaggecettggtgtaagtgtttacaaa
gcggttaagetgggatgygtgeatacgtggggatatgagatgeatetiggactgtatttttaggttggetaty
tteccecagecatatecctceggggatteatgttgtgcagaacecaccagcacagtgtateeggtgeacttgggaa
atttgtcatgtagcttagaaggaaatgegtggaagaacttggagacgeecttgtgacctecaagattttecat
gecattegtecataatgatggcaatgggeccacgggeggcggectyggcgaagatatttetgygatecactaacy
tecatagttgtgttccaggatgagatcgteataggecatttttacaaagegegggeggagggtgecagactgeq
gtataatggttceatceggeccaggggegtagttaceeteacagattitgeatttcccacgetttgagttcaga
tggggggatcatgtetacctygcggggegatgaagaaaacggtttecggggtaggggagateagetgggaagaa
agcaggttcctgageagetgegacttacegecagecygtgggeccgtaaatcacacetattaccggctgeaact
ggtagttaagagagctgcagetgeegteateectgageaggggggecacttegttaageatgtecctygacteg
catgttttccctgaccaaatccgccagaaggcgctcgccgcccagcgatagcagttcttgcaaggaagcaaag
tttttcaacggttigagaccgtecgeccgtaggecatgettttgagegtttgaccaageagttecaggeggtece
acagctcggteacctgetetacggeatetegatecageatatctectegtttegegggttaggggeggettiag
ctgtacggcagtagteggtgctegtecagacgggecagggteatgtetttocacgggegeagggtectegtea
gegtagtetgggteacggtgaaggggtycgetecegggetgegegetyggecagggtgegettgaggetggtect
gctggtgetgaagegetgecggtettegecetgegegteggecaggtageatttgaccatggtgteatagtee
agccecteecgeggegtggeccttggegegeagettgeeecttggaggaggegecgecacgaggggeagtygcagac
ttttgagggegtagagettgggegegagaaatacegatteccggggagtaggeatecgegeecgecaggeceegea
gacggtctcgcattccacgagccaggtgagctctggccgttcggggtcaaaaaccaggtttcccccatgcttt
ttgatgegtttettacctetggtitecatgagecggtgtecacgeteggtgacgaaaaggetgteegtgtece
cgtatacagacttgagaggectgtectegageggtgtteegeggtectectegtatagaaacteggaccacte
tgagacaaaggctcgegtocaggecagcacgaaggaggetaagtgggaggggtageggtegttgtecactagg
gggtcecactegetecagggtgtgaagacacatgtegecectetteggeatcaaggaaggtgattggtttgtagy
tgtaggccacgtgaccgggtgttectgaagggggyctataaaagggggtgggggcgegttegtecteactete
ttcegeategetgtetgegagggecagetgtiggggtgagtegacgegaggetggatggeettececattatyg
attctictegettoeggeggcategggatgeecgegttgcaggecatgetgtecaggcaggtagatgacgace
atcagggacagcttcaaggccagcaaaaggccaggaaccgtaaaaaggeegegttgetggegtttttceatag
gcteegceecectgacgageatcacaaaaategacgetcaagtcagaggtggcgaaaccegacaggactataa
agataccaggcgttteccectggaageteectegtgegetetectgttecegaceetgengettaccggatace
tgtcegecttteteecttegggaagegtygegettteteatageteacgetgtaggtateteagtteggtata
ggtcgttegctecaagetgggetgtgtgeacgaacceceeecgttcageecgacegetgegecttatecggtaac
tatcgtettgagtccaacceggtaagacacgacttategecactggecagecagecactggtaacaggattagea
gagegaggtatgtaggeggtgctacagagttettgaagtggtggectaactacggetacactagaaggacagt
atttggtatctgcgctctgctgaagecagttacetteggaaaaagagtitggtagetettgatecggcaaacaa
' accaccgctggtagcgqtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaag
atcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgag
attatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatat
gagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgtt
catcecatagttgcctgacteecegtegtgtagataactacgatacgggagggettaccatetggecceagtye
- tgcaatgataccgcgagacecacgetcaccggctecagatttatcageaataaaccagecagecggaagggee
gagcgcagaagtggtectgeaactttateegectecatecagtctattaattgtigecgggaagetagagtaa
gtagttcgccagttaatagtttgcgcaacgttgttgccattgctgcaggcatcgtggtgtcacgctcgtcgtt
tggtatggetteattcageteeggtteccaacgatcaaggegagttacatgatececcatgttgtgeaaaaaa
gcggttagetectteggtectecgategttgtcagaagtaagttggecgecagtgttatcacteatggttatgg
cagcactgcataattctettactgtcatgeccateegtaagatgettttetgtgactggtgagtacteaaceaa
:gtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaacacgggataataccgcgcca
catagcagaactttaazaagtgctcatcattggaaaacgttctteggggegaaaacteteaaggatettacege
tgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgt
ttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaata
ctcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttg
aatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaaga
- aaccattattatcatgacattaacctataaaaataggegtateacgaggecctttegtettcaagaattgtt
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pAdApt.Ebe.GP . FL.(S/G).E71D (SEQ ID NO: 8)
ttaattaaccgcaattctcatgtttgacagcttatcatcatcaataatataccttattttggattgaagccaa
tatgataatgagggggtggagtttgtgacgtggegeggggcgtyggaacggggegggtgacatagtagtgtgy
cggaagtgtgatgttgcaagtgtggcggaacacatgtaagcgacggatgtggcaaaagtgacgtttttggtgt
gcgccggtgtacacaggaagtgacaattttcgcgcggttttaggcggatgttgtagtaaatttgggcgtaacc
gagtaagatttggccattttcgcgggaaaactgaataagaggaagtgaaatctgaataattttgtgttactca
tagcgcgtaatatttgtctagggccgcggggactttgaccgtttacgtggagactcgcccaggtgtttttctc
aggtgttttccchttccgggtcaaagttggcgttttattattatagtcagtacgtaccagtgcactggccta
ggtggtcaatattggccattagccatattattcattggttatatagcataaatcaatattggctattggccat
tgcatacgttgtatccatatcataatatgtacatttatattggctcatgtccaacattaccgccatgttgaca
ttgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttcagc
gttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatga
cgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgc
ccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggccc
gcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcg
ctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttcc
aagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgt
aacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtqqgaggtctatataagcagagctcgtt
tagtgaaccgtcagatcgcctggagacgccatccacgctgttttgacctccatagaagacaccgggaccgatc
cagccteegeggecgggaacggtgeattggaagettgeegee

ATGGGGGGTCTTAGCCTACTCCAATTGCCCAGGGACARATTTCGGAARAGCTCTTTCTTTGTTTGGETCATCA
- TCTTATTCCAAAAGGCCTTTTCCATGCCTTTGEET G TCTGACTAACAGCACTTTAGAAGTARCAGAGATTGA
CCAGCTAGTCTGCAAGGATCATCTTGCATCTACTGACCAGCTGAAATCAGTTGGTCTCAACCTd§§§GGGAGC
GGAGTATCTACTGATATCCCATCTGCAACAAAGCGTTGGGGCTTCAGATCTGGTGTTCCTCCCAAGGTGGTCA
GCTATGAAGCGGGAGAATGGGCTGARAATTGCTACAATCTTGAAATAAAGARGCCGGACGEGAGCGAATGCTT
ACCCCCACCGCCAGATGCTGTCAGAGGCTTTCCAAGGTGCCGCTATGTTCACARAGCCCAAGGAACCGGGCCE
TGCCCAGGTGACTACGCCTTTCACAAGGATGGAGCTTTCTTCCTCTATGACAGGCTGGCTTCAACTGTAATTT
ACAGAGGAGTCAATTTTGCTGAGGGGGTAATTGCAT TCTTGATATTGGCTAAACCAAARGARACGTTCCTTCA
GTCACCCCCCATTCGAGAGGCAGTAARCTACACTGAAAATACATCAAGT TATTATGCCACATCCTACTTCGAG
TATGAAATCGAAAATTTTGGTGCTCAACACTCCACGACCCTTTTCARAATTGACAATAATACTTTTGTTCGTC
TGGACAGGCCCCACACGCCTCAGTTCCTTTTCCAGCTGAATGATACCATTCACCTTCACCARCAGPTGAGTAR
TACAACTGGGAGACTAATTTGGACACTAGATGCTAATATCAATGCTGATATTGETGAATGEGCTTTTTGGCAL
AATAAARARAATCTCTCCGRACAACTACGTGGAGAAGAGCTGTCTT TCGAAGCTTTATCGCTCAACGAGACAG
AAGACGATGATGCGGCATCGTCGAGAATTACAAAGGGAAGAATCTCCGACCGGECCACCAGEAACTATTCGCA
CCTGGTTCCAAAGAATTCCCCTGGGATGGT TCCATTGCACATACCAGAAGGGGAAACARCATTGCCGTCTCAG
AATTCGACAGAAGGTCGAAGAGTAGGTGTGAACACTCAGGAGACCATTACAGAGACAGCTGCARCAATTATAG
GCACTAACGGCAACCATATGCAGATCTCCACCATCGGGATAAGACCGAGCTCCAGCCAAATCCCGAGTTCCTC
ACCGACCACGGCACCAAGCCCTGAGGCTCAGACCCCCACAACCCACACATCAGGTCCATCAGTGATGGCCACC
GAGGAACCAACAACACCACCGGGAAGCTCCCCCGGCCCAACAACAGAAGCACCCACTCTCACCACCCCAGAAA
ATATAACAACAGCGGTTARAACTGTCCTGCCACAGGAGTCCACAAGCAACGGTCTAATAACTTCAACAGTAAC
AGGGATTCTTGGEAGTCTTGEGCTTCGAAAACGCAGCAGAAGACAAACTAACACCARAGCCACGGETAAGTEC
AATCCCAACTTACACTACTGGACTGCACAAGAACAACATAATGCTGCTGGGATTGCCTGGATCCCGTACTTTG
GACCGGGTGCGGAAGGCATATACACTGAAGGCCTGATGCATAACCAAAATGCCTTAGTCTGTGGACTTAGGCA
ACTTGCAAATGAAACAACTCAAGCTCTGCAGCTTTTCTTAAGAGCCACAACGGAGCTGCGGACATATACCATA
- CTCAATAGGAAGGCCATAGATTTCCTTCTGCGACCATGGEECGEEACATGCAGCATCCTCGGACCAGATTETT
GCATTGAGCCACAIGATTGGACAAAAAACATCACTGATAAAATCAACCAAATCATCCATGATTTCATCGACAA
-~ CCCCTTACCTAATCAGGATAATGATGATAATTGGTCGACGGGCTGGAGACAGTGGATCCCTGCAGGAATAGRE
ATTACTGGRATTATTATTGCAATTATTGCTCTICT T TGCETTTGCAAGCTGCTTTEE
tgataatctagacgagatccgaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaa
atttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatca
tgtctagatctgtactgaaatgtgtgggcgtggcttaagggtgggaaagaatatataaggtgggggtcttatg
tagttttgtatctgttttgcagcagccgccgccgccatgagcaccaactcgtttgatggaagcattgtgagct
_catatttgacaacgcgcatgcccccatgqgccggggtqcgtcagaatgtgatgggctccagcattgatggtcg
-ccccgtcctgcccgcaaactctactaccttgacctacgagaccgtgtctggaacgccgttggagactgcagcc
tccgccgccgcttcagccgctgcagccaccgcccgcgggattgtgactgactttgctttcctgagcccgcttg
caagcagtgcagcttcccgttcatccgcccgcgatgacaagttgacggctcttttggcacaattggattcttt
'gacccgggaacttaatgtcgtttctcagcagctgttggatctgcgccagcaggtttctgccctgaaggcttcc
tcccctcccaatgcggtttaaaacataaataaaaaaccagactctgtttggatttggatcaagcaagtgtctt
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gctgtctttatttaggggttttgcgcgcgcggtaggcccgggaccagcggtctcggtcgttgagggtcctgtg
tattttttccaggacgtggtaaaggtgactctggatgttcagatacatgggcataagcccgtctctggggtgg
aggtagcaccactgcagagcttcatgctgcggggtggtgttgtagatgatccagtcgtagcaggagcgctggg
cgtggtgcctaaaaatgtctttcagtagcaagctgattgccaggggcaggcccttggtgtaagtgtttacaaa
gcggttaagctgggatgggtgcatacgtggggatatgagatgcatcttggactgtatttttaggttggctatg
ttcccagccatatccctccggggattcatgttgtgcagaaccaccagcacagtgtatccggtgcacttgggaa
atttgtcatgtagcttagaaggaaatgcgtggaagaacttggagacgcccttgtgacctccaagattttccat
gcattcgtccataatgatggcaatgggcccacgggcggcggcctgggcgaagatatttctgggatcactaacq
'tcatagttgtgttccaggatgagatcgtcataggccatttttacaaagcgcgggcggagggtqccagactgcg
gtataatggttccatccggcccaggggcgtagttaccctcacagatttgcatttcccacgctttgagttcaga
tggggggatcatgtctacctgcggggcgatgaagaaaacggtttccggggtaggggagatcagctgggaagaa'
agcaggttcctgagcagctgcgacttaccgcagccggtgggcccgtaaatcacacctattaccggctgcaact
ggtagttaagagagctgcagctgccgtcatccctgagcaggggggccacttcgttaagcatgtccctgactcg
catgttttccctgaccaaatccgccagaaggcgctcgccgcccagcgatagcagttcttgcaaggaagcaaag
tttttcaacggtttgagaccgtccgccgtaggcatgcttttgagcgtttgaccaagcagttccaggcggtccc
acagctcggtcacctgctctacgqcatctcgatccagcatatctcctcgtttcgcgggttggggcggctttcg
Ctgtacggcagtagtcggtgctcgtccagacgggccagggtcatgtctttccacgggcgcagggtcctcgtca
gcgtagtctgggtcacggtgaaggggtgcgctccgggctgcgcgctggccagggtgcgcttgaggctggtcct
gctggtgctgaagcgctgccggtcttcgccctgcgcgtcggccaggtagcatttgaccatggtgtcatagtcc
agcccctccgcggcgtggcccttggcgcgcagcttgcccttggaggaggcgccgcacgaggggcagtgcagac
ttttgagggcgtagagcttgggcgcgagaaataccgattccggggagtaggcatccgcgccgcaggccccgca
gacggtctcgcattccacgagccaggtgagctctggccgttcggggtcaaaaaccaggtttcccccatgcttt
ttgatgcgtttcttacctctggtttccatgagccggtgtccadgctcggtgacgaaaaggctgtccgtgtccc
cgtatacagacttgagaggcctgtcctcgagcggtgttccgcggtcctcctcgtatagaaactcggaccactc
tgagacaaaggctcgcgtccaggccagcacgaaggaggctaagtgggaggggtagcggtcgttgtccactagg
gggtccactcgctccagggtgtgaagacacatgtcgccctcttcggcatcaaggaaggtgattggtttgtagg
tgtaggccacgtgaccgggtgttcctgaaggggggctataaaagggggtgggggcgcgttcgtcctcactctc
ttccgcatcgctgtctgcgagggccagctgttggggtgagtcgacgcgaggctggatggccttccccattatg
attcttctcgcttccggcggcatcgggatgcccgcgttgcaggccatgctgtccaggcaggtagatgacgacc
atcagggacagcttcaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccatag
gctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataa
agataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacc
tgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgta
ggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaac
tatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagca
gagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagt
'atttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaa
accaccgctggtagcggtgqtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaag
atcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgag
: attatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatat
. gagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgtt
catccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgc
-tgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggcc
_gagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaa
_ gtagttcgccagttaatagtttgcgcaacgttgttgccattgctgcaggcatcgtggtgtcacgctcgtcgtt
-_tggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaa
gcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatgg
_cagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaa
' gtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaacacgggataataccgcgcca
catagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgc
: tgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgt
ttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaata
ctcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttg
aatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaaga
aaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtcttcaagaattgtt
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FIG. 1A
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FIG. I3A
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FIG. 20

Ebola Zaire Glycoprotein (SEQ ID NO: 9)

MGVTGILQLPRDRFKRTSFFLWVIILFQRTFSIPLGVIENSTLQVSDVDKLVCRDKLS
STNQLRSVGLNLEGNGVATDVPSATKRWGFRSGVPPKVVNYEAGEWAENCYNLE
IKKPDGSECLPAAPDGIRGFPRCRYVHKVSGTGPCAGDFAFHKEGAFFLYDRLAST

VIYRGTTFAEGVVAFLILPQAKKDFFSSHPLREPVNATEDPSSGY YSTTIRYQATGF

GTNETEYLFEVDNLTYVQLESRFTPQFLLQLNETIYTSGKRSNTTGKLIWKVNPEID

TTIGEWAFWETKKNLTRKIRSEELSFTVVSNGAKNISGQSPARTSSDPGTNTTTEDH
KIMASENSSAMVQVHSQGREAAVSHLTTLATISTSPQSLTTKPGPDNSTHNTPVYK

LDISEATQVEQHHRRTDNDSTASDTPSATTAAGPPKAENTNTSKSTDFLDPATTTSP
QNHSETAGNNNTHHQDTGEESASSGKLGLITNTIAGVAGLITGGRRTRREAIVNAQ

PKCNPNLHYWTTQDEGAAIGLAWIPYFGPAAEGIYIEGLMENQDGLICGLRQLANE
TTQALQLFLRATTELRTFSILNRKAIDFLLORWGGTCHILGPDCCIEPHDWTKNITD

KIDQIHDFVDKTLPDQGDNDNWWIGWRQWIPAGIGVTGVVIAVIALFCICKFVF
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