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vacci ne cxinpositions and their use in the stinulation of 5immune responses
in manmal s, especially humans, and in particular for the prevention and
treatment of infection by pathogens. In particular it relates to
conpositions capable of inducing CD4+ and CD8+ 1l-cell responses as well as
anti body responses in subjects without recourse to conplex prinme-boost
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used in a vaccine. For instance, adjuvants containing MPL & 0S21 have been
shown to activate Thl CO04+ T cells to secrete IFN-gamma (Stewart et al.
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anti bodi es which specifically recognise the whol e pathogen or a part (eg an
i mmunogeni ¢ subunit) thereof. By "specifically recognise' is neant that the
C04+ T-cells and/or CD8+ T-ceils and/or antibodies recognise in an

i Eml nefsl)Oec lfrdcGed taldA@ prétB@n agd'\%ﬂPS mfpafuhﬂnfammelbn@at al (@t hogra Hieesgsar t
t hereo

an
i mune r espBhSEER) aa"r?dﬁRP&Féw@ﬁfsga%%er%&%° ad\ Il’PlggJI'\&t recgth%n?Bﬂao{gg'ubj ect an
i munol ogi ead bdjuvefitfas atboosing pamsitiart fokowirn azrigeivp B8IAt Indaed, the levels ofTher e i s
al so provi ‘nggs&éﬁﬁa »PJre §|Hﬁﬁaﬁilﬁ&ﬁﬂ??§é érbtﬂ:nn Which ﬁh@ bodaNY @RipdsifonQbntaingiedi cament
for stinulating nmune r spond@g aE-FH{}F ¢ C(ngrels al so
provi ded sﬂfﬂ‘P"éa'If’@Hb'l’J%]tf’“'bﬁ”‘faBP“ o alE RUPREIREEID 8 P& 38hse in 35
a mammal . Phasirearndadalsoinphiopiothed advensetyladfectert the outennieaani pagpsttdnda prwa@et | on of
pat hogen- SBﬁ@OE r%s é]é+ 1l-cells and/or CD8+ T-cells and/or antibodies in
mammal s whi c corrprl ses adm nisterin aid one or nore
firbt i munogeneEAREBHG tES %%P?W%d%@ﬁ?i‘%%(ﬂg%ﬁ‘e e%'J %6#e or nore
adenovi r al ayjeeihedDNAEREd Biclgvaenee (Banndeteal. Ned:oelem&sgqumd)l%@metﬁ)elot i des
encodi ng Oggraagar i@%ﬁ&g%ﬂ@&“&@%%h&\ &?Qcﬂ@%ﬁ%o@ﬁ% \g@lweﬁ@gccfnégmh%a' d

pat hogen; erein one or nore first nanogenlc
pol ypept i dééd't'an?ém viits W%?‘é’"é@@ﬁ&’\}'i‘ P'Q'FGFSQ‘@E?VdF‘?'Sé’rH’ch? e Y ar e
adm ni ster @td)scraféﬁfb@bdnaéﬁ\has,nofmpor&uarrpl e by admi nistering an i munol ogical ly

effective amoung gﬂanaazp %geﬂ@'vﬂ{ zﬁrm%ﬁjh#dn%s been ?lSCIOEQ@fQQVd)ﬁ)Oﬁ/b%%@r ovi ded

use of af oresai (T acture i canent for
stimul atind V\taﬁéometb‘él‘ﬂ@f’ ithehsai Viga EPHtoRtal 78 Netprelogrys Polprgleg¥decDe + cel | s
and/ or 4@nt i bodi |le§ gbmerdR BB S thaf iRt @kd bpth €D4p aabCRAH @iis @f n€ddfof - Cl E. 111S

or CD8+ T-cell i r i on of
2 and es pe8P ﬁrogfcg’F 'Q‘Eﬁ{‘%f%eé‘i?ﬁ”@‘ C%'%&%E%ssu‘ih Y HI§%&£ %’P ealﬁgl}a%Fodl es is
st i mul at ed to induce an optimal§gimuap raEPesse athet PTQWVBPt'CéUSNrttha@éWP%"Yn imyiafiopfl at ed.

Sui tably pwﬂmu@ﬁu @58%!5@8&&1915)8&5'55 6l of heintaingdolarat mitredoodBui t abl y

production of Is an

Al ternati vé‘f%?'"giﬁ" SH%Fg)eSp'P 3’5'&“ hlec?nerg © E%uﬁﬂ}ét'gr?glpﬁﬁe'ﬁ Eas'ge?r% meJ @Hﬁ%ﬂﬁ tably
prod i @@ ofmogeD4t delishvitldh-vertdr §ased ivaagings. & et nalgdi YA iral yeatafs Yui t abl y

pr O'([juglt I on w{_ﬂ%cﬂﬁ\&r‘ Haediif Sedtcis ﬁchﬁyhg[?érﬁd(mdgé’t@ rﬁit&tl)thd&-TQfeg% b&ld:dl’l)ét&atmo@t{lhaaef
suitably inten s adequate for a 20conpl ete nethod for
rai si ng an”feﬁ?ﬁ?ﬁ g’gg'éﬁ)sf‘é a(’%ll&pgougcﬁp é)nsr?lget hod may, if desired, be

repeat ed). Therkdvere, dbpighipripetbhest necche dlsatedies msy gerarRlly give figdo émreatepiaﬁ m ng

dose of anyqldRaHAeaERL éﬁn&olrﬁpé’dafrérﬁ@ut @rva&mameh&@mbmene(&cwonland tdigirfyor m of
a vector such as an a

enovi r al ctor) encoding any inmmy
pol ypepPi da" Mes haWARBFBESIPIPR bFE”rﬂ?'E mﬁ%evﬁnﬁg'aﬁ&esg?c'? élan' Y an i mune
response agemunsdatian [R&patdiogibedevielogihg woidsi sts of (a) administering (i) one
or more first 'mmaﬂg@ﬁéscau@g&wrper@eﬁéd%&,edﬂsIo\rf&moi Fabead shopakd@gen; (H one

or nore adenoviral vectors cQ NB'H%’E’? E or nore h etertq OUS: ¢
pol ynuci eotfU¥SOBRRIEHIPREFUERE" BV e BRE AHE PPHHARYY bo Vpepti des
derived from saltus fretohiegie Af, thaineen(ied incluge Oadpmqﬁpfth%hmgn(aﬁ PePreyitie 2or nore

i (rjmunogtgnl Qorﬁﬂ&%pﬁﬁﬁbt@ﬁpr&t&ﬁl £08 vQécuﬁ%Bﬁp@le@Wﬂ&H §ti3{ula‘:@%%é3d’rocﬁ|6ﬁbntohet .
ad] uvant ar ere nco n ; 1 ONna ea |ng e
steps of ( 4+ arr;g/or C%STH‘E,\I%?{@ ran od{eﬁgn%gtpﬁ%laﬂér m)ucﬁ Ig)\Pates or rrlltggt(eg fR r epeat ed
once) if anewgra'epa}tedesmumz,aeortso(baw npré\ré@'nammﬁ@oqob%ﬁm@mem adequat e

response, ampRASE whsh éeaér s%ﬁul@te%pfo@bdtlorﬁ @rsmm %@slaﬁd/smmw@dnd/&ay be

obt ai ned wi t hout an nee ? here is al so E) ed a_net hod
of raisi ng2aPofifAgITEY eﬁ%ﬁ%‘ﬁ%&”&‘b‘%’i %tcoga'ﬁ'ﬁg ﬁ'b'&'é'ﬂ""%'gﬁ/\)ﬁlp(?ﬁ %?g#p"’i" 659 (a)
adni ni 8ber polgnuciedtidemeneer ratelive té & catventional pdge Most pBpeppleptvingesspratetri ved from

sai d pat hoggrﬂmlsﬁ'ﬁ))n Qﬂﬁmgﬁo ARE Eol?diﬁnﬁ\é\‘nﬂ BbiynBI6d1AL: S(C)Q@Hﬂér/lhesé Micipgre or nore
het er ol ogougmg% nucl eot | nmunogeni ¢

pol ypept i dé Macff%“Bma?aPabe“ﬁ%ﬁ“ﬂ‘gBEﬁef“ﬁf?ap%‘ﬁs ?d?%?rpr%éﬂel?\)’ﬁ?ﬂ wher ei n
the one or nore first inmmnogeni c pol ypepti des, the one or nore adenoviral
vectors and the adjuvant are adm nistered conconi tant | y; and wherein the
met hod does not involve adm nistering any primng dose of immnogenic

pol ypepti de or pol ynucl eoti de encodi ng i nmunogeni ¢ pol ypepti de.




5There is also provided a kit conprising (i) one or nore first imunogenic
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sai d pat hogen; for use in a nethod according to the invention.
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listi ngZ% 8CD4+ T-cells and/or CD8+ T-cells and/or antibodies which specifically recognise the whole

pathogen or a part (eg an immunogenic subunit) thereof. By "specifically recognise’ is meant
that the CD4+ T-cells and/or CD8+ T-cells and/or antibodies recognise in an immunospecific
rather than a non-specific manner said pathogen (or part thereof).
There is also provided a method of stimulating an immune response in a mammal which
30 comprises administering to a subject an immunologically effective amount of such a
composition.
There is also provided use of such a composition in the manufacture of a medicament
for stimulating an immune response in a mammal.
There is also provided such a composition for use in stimulating an immune response in
35 a mammal.
There is also provided a method of stimulating the production of pathogen-specific
CD4+ T-cells and/or CD8+ T-cells and/or antibodies in mammals which comprises administering
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to said mammal (i) one or more first immunogenic polypeptides derived from a pathogen; (i)
one or more adenoviral vectors comprising one or more heterologous polynucleotides encoding
one or more second immunogenic polypeptides derived from said pathogen; and (iii) an
adjuvant; wherein the one or more first immunogenic polypeptides, the one or more adenoviral
vectors and the adjuvant are administered concomitantly, for example by administering an
immunologically effective amount of an aforeseaid composition.

There is also provided use of aforesaid compositions in the manufacture of a
medicament for stimulating the production of pathogen specific CD4+ and/or CD8+ cells and/or
antibodies in mammals.

For example, production of CD4+ T-cells or CD8+ T-cells or antibodies is stimulated.

Suitably production of 2 and especially 3 of CD4+ T-cells and/or CD8+ T-cells and/or
antibodies is stimulated.

Suitably production of CD8+ T-cells is stimulated. Suitably production of CD4+ and
CDB8+ T-cells is stimulated. Suitably production of CD4+ and CD8+ T-cells and antibodies is
stimulated.

Alternatively suitably production of CD4+ T-cells is stimulated. Suitably production of
CD4+ and antibodies is stimulated.

Alternatively suitably production of antibodies is stimulated.

The methods of the invention are suitably intended to provide the steps adequate for a
complete method for raising an immune response (although the method may, if desired, be
repeated). Therefore suitably the methods do not involve use of a priming dose of any
immunogenic polypeptide or polynucleotide (e.g. in the form of a vector such as an adenoviral
vector) encoding any immunogenic polypeptide.

For example there is provided a method of raising an immune response against a
pathogen which consists of (a) administering (i) one or more first immunogenic polypeptides
derived from said pathogen; (i) one or more adenoviral vectors comprising one or more
heterologous polynucleotides encoding one or more second immunogenic polypeptides derived
from said pathogen; and (iii) an adjuvant, wherein the one or more immunogenic polypeptide,
the one or more adenoviral vector and the adjuvant are administered concomitantly; and (b)
optionally repeating the steps of (a).

The steps of the method may be repeated (e.g. repeated once) if a repeat gives rise to
an improved immune response. An adequate response, at least as faras a T-cell response is
concerned, may be obtained without any need for repetition.

There is also provided a method of raising an immune response against a pathogen
which comprises (a) administering (i) one or more first immunogenic polypeptides derived from
said pathogen; (i) one or more adenoviral vectors comprising one or more heterologous

polynucleotides encoding one or more second immunogenic polypeptides derived from said
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pathogen; and (jii) an adjuvant; wherein the one or more first immunogenic polypeptides, the
one or more adenoviral vectors and the adjuvant are administered concomitantly; and wherein
the method does not involve administering any priming dose of immunogenic polypeptide or
polynucleotide encoding immunogenic polypeptide.

There is also provided a kit comprising (i) one or more first immunogenic polypeptides
derived from a pathogen; (i) one or more adenoviral vectors comprising one or more
heterologous polynucleotides encoding one or more second immunogenic polypeptides derived
from said pathogen; and (iii) an adjuvant; and in particular comprising (i) one or more first
immunogenic polypeptides derived from a pathogen and an adjuvant; and (ii) one or more
second adenoviral vectors comprising one or more heterologous polynucleotides encoding one
or more immunogenic polypeptides derived from said pathogen; for use in a method according
to the invention.

Compositions and methods of the invention may be useful for the prevention of infection
by pathogens in naive subjects, or prevention of re-infection in subjects who have previously

been infected by pathogen or treatment of subjects who have been infected by pathogen.

Brief description of the figures

Figure 1 shows a graphical representation of the construction of plasmid p73i-Tgrn

Figures 2-8 show the results of experiments discussed in Example 1, specifically:

Figures 2a, 2b, 3a, 3b: CD4+ and CD8+ T-cell responses in response to restimulation by pools
of peptides derived from p24, RT, Nef and p17 following various immunization protocols and at
different timepoints;

Figure 4: antibody responses against F4;

Figures 5-8 antibody responses against F4 components p24, RT, p17 and Nef respectively;
Figure 9 shows the results of experiments discussed in Example 2, specifically:

CD4+ T-cell responses in response to restimulation by pools of peptides derived from p24 and
RT following various immunization protocols;

Figures 10-12 show the results of experiments discussed in Example 3, specifically:

Figure 10 shows the lymphoproliferative response of rabbit PBMC against peptide pools
covering the F4 sequence;

Figure 11 shows the timecourse of antibody responses against F4,

Figures 12a and 12b shows antibody responses (on day 77) against F4 components p24 and
RT respectively;

Figure 13 shows the quantification of HIV-1-specific CD4 T cells;

Figure 14 shows distribution of the frequency of F4-specific CD4 T cells 7 days after two

immunizations;
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exanpl e col gni zati o t Iy [ eo
heat - st abl 8°|¥ %es Eor gr I @a? '.*e\,%?% tl@?%oﬁmgtq%@nno emggﬁeo}éﬁ‘gl?%/g@il%gg coi |
ent er opat h@@e&ﬁieés@ne gasPid immminogenis RAYREPUGS iy havei an-IVPTRIESRIBKICA IdBRtiteelr i vat i ves
thereof); Yolaror BomRR.059% st 63@eY% or 65 bemare Cl@theauafpdrenebratier a t oxi n or
derivati ves t her eofr} Sq eI le app, including S. nine!, S. dysenteriae, S
flexnerii: "YEYSPRI'Y d&' , I ncI uding Y. enterocolitica (for exanpl e a Yop
protei @p , V. pleansteer embomeueftb@ BRI QUINGS¥ B1oreh Ay PrstPa EPERfiIrst 5 spp,

i ncl udi ng @nh@iodéic ﬁa@épt@éaémlaastammsﬁe AUGRSAHRS .mstammmh@@)neaannc coi f;

Sal nonel | a i nc RarS

enteritidi ?atpg%’ SR ”p°r%,°rfnr?{:e|y°?aa g oneLor nﬁen%%g{aé@@uc‘noggn%?q @git er slop,
i ncl udi ng Exam ene of the et less AT féstuvela@eemmyaﬂa@es ango9¢ 81 tag i’tr'ﬂ?Stt%ﬁl n):
Pseudor n0na§coa@mamdnegémwongedﬁdesaﬁdmwmca/era$tsambrydemm9 BS908P mord e'gcl udi ng

fséeg:JL%'ds’ 9§’é 8re erc_i~| ‘%@%99‘#@%5&8%&9%%%@%&%a gﬁ:aU? o exag!Tp A tet anus

toxin and @ef§ Qfa'ﬂqu/GQ QQ@P'Q‘MC)"S ogmosot ul i nurn (for exanpl e botul i num toxin
and derivative glresigede)ar nore flétirhrariohenid foipbemnesqntricd v sstiode Uaelk oxi ns A or
B and deri vafl ves thereof); Bacillus app.. including B. anthracis (for
exanpl e bofBI%PHum t oxi n and derivati ves ther eof ); Corynebacteriurn app.
including C. di$tiehleercass morectecRR ANPHOIEnnPRRERdES easANEe Afrasinee Twal i ves

t her eofs; Bgitopel i @ app., Including B. burgdorferi (for exanple GspA, GspC,
15 DbpA, DbpB), ampl e afzel i
(for exanple @%’iablggf@"e %b"ﬂ),&e ﬁﬁdﬁ%ﬁjvog%g@ﬁ)@%@%\fﬁp?% at%?a@t@ne Bl%el

CspC, DbpAgridbeB), B. hernsii; Ehrlichia app., including E aqU| and the
agent of the Human G anul ocyti c Ehrlichiosis; Rickettsia sop, including R
rickettsil; Chlanydia app., including C. trachoma/is, C. pneurnonlae, C
pitted; Leptospire app., including L. interrogans; Treponerna app.,
including T. pall/dun (for 20 exanple the rare outer nenbrane proteins),
T. dent/cols, T. hyodysenteriee; or derived fromparasites such as

Pl asnodi um app., including P. fal CI parum and P VI yax; Toxopl asma app.,

P




Cnt anmydi a anti gens 30The pat hogen may, for exanple, be a Goiarnydia sp. eg
C trachornatis, Exenplary antigens derived from Chlanydia sp eg C
irachomal | s are selected from CT858, CT 089, CT875, MOWP, CT622, PrnpD,
PrripG and fragnents thereof, SWB and i mmunogenic fragnents ol any one

t hereof (such as PnpDpd and PnpGpd) and conbinations thereof. Preferred
conbi nations of antigens include CT853. CT089 and CT875. Specific sequences
and conbi nations that may be enpl oyed are described in W2006/ 104890.

Pl asnodi um antigens 14 The pathﬁgen may, for exanple be a parasite
that causes malaria such as a Has odiumsp. eg P falciparurn or P vivax.

For exanple, an i fg W peregoite
brot of n (3. pr of Ay s Eers! Foeish S ol B L PO
AVA- 1 and TaRAPRe A 5Sparticul ar hybrid antigen that nmay be nentioned is RTS,
RTS I's a hybri dInQa'netheriélnbbﬁméhidimgwembsbambdmdré yf saidloné bremd@e firsk mi nal portion
of the cir C.UI' DAl OZ I tetléecg%ld 9!( ﬁeoqg?rg)orﬁeaér opé'ige brﬂi rhhﬂ#&gmg' a four

am no aci ds'"GH"458* B? ion o surtface antigen to the
sur f ace § 5)pcimentigesshafe crmepampqer@ntlcal Eérper"l?@dlormew celqpre s ¥aPly r'i'ew&ﬁ ONRTS i s
produced asyr@ord BEHRENLRING apidkéduehds oRBlthMTRAMING adids ocPereXxpreasiad avtid &r t he S
antigen from HBV roduces a mxed particle knowmn as RTS, S The structure
or RTS and F#8e%? %%mﬁ?g?f#o%rgwr n WO 93/ 10152, TRAP antigens are descri bed
in WD 90/ 01496. IrGinather ¢Phbpdimsdi afifhediyentiganeng Aldhaens qu°fea1%Fii‘é?'l?rﬁfEBR GLURP,
Eég;—7 12R'§‘P2 Plgfﬁg}’lﬁﬁbédr@polﬂ&%e’s is gﬁ@ﬁtrallﬁﬁb@éme Bé @@ﬂarn?ﬁ@%ﬂgeﬂ%&&mon o

S nal ogues in pp. e
embodi nht Wi PRE" ?’8§g?ﬁ ?’\?\?éWPrec?ﬁcong'"ém%r%ﬂpmcsp OIVP%;[Qgg for?r Eﬁ%qh%s or CS
protein or ravé amgremﬂtseqdeeceewntltywﬁhssetbart% QBCBstrihtal 6913'6'1“0 s, Of ForerPg

conbi nat i Orhovanhhb&raeoprmomgeofamrnmeasmcﬁéI al antigens which may be

sel ected for exanple om t h 1, Pis
16, LSA-1 or LSANSS: "i%é‘éﬁyt?f’ taf‘bgﬁglpcfr ﬁ‘?ﬁ?’a@f’?ﬁax |?{cin8|8|\{§(,yr rﬁa u'{rAr\BMSor ozoite
protein (CE‘shprreGinpIdahtrcalrmlr[d,ﬁdd)ﬁewcajeﬂemthdl@ aninp peisedr MogaRY At ARBNBYeni ¢

fragmens %ﬁégp%ore%ﬂ‘égaﬁﬁroa |H:R!rrmcfr§ee eg W)OZ/ 12292). ZOThUS in one
suitable e iment of the iriven

%Jo rst and sec 4 ogeni ¢

pol ypept | des ar & ¥ESBRAEEMPPYRFUAL! @@Y@‘t'ﬁe? "r HEMHRGRT ﬁP@ ngru RS faki par um
and/ or Pl assmdiduminwhogam polypeptidercomaia thelseme titigeris in Yie same Atangeerd adin a _

| munogent Cay 9@5&%@ [i€a ﬁﬂ!er@&taﬁgngfeﬁeﬁﬁ ag\f ueereﬁt aﬂ'ﬁrﬁge\»f@ﬁt" fsh@hithas modi um

f aki parum an m vivax are selected f rom, %eﬁ] as 25RTS, S),
ci rcunmspor O‘EQM 'P@’ heegpngsddn afifferengsienandigg ey mapRpdiyide L§5\a oNgr &3 and
| MUNOGEMI CerfiRdiment df thesnvehten @difst munoyanicegypéptde ar@gamsmru irmmerogerfic

One specifi [ {jaat nmay be nentioned is the hybrid protein known
as RTS, esrf%ggg[ft':dg%tpéensapr esented in the form of apg xed parti.cl e known as

RTS,S. An exenpl'd? SP"RPS“%'@%‘%EWE%‘O the layalige M3y CaEEl OPYITRIITTA9%HAN exenpl ary
P. fal ci parpompéstd@aiheonly thetiunsgshicamotypeptite inshesdoowposition. SEOn4tieNbe 12. Thi s
particul ar Se B o%%cgo%rrqgeﬁm%q% t&ﬂ i) Sortsth moRARH NS i lnﬁuﬁcé%'niear um (3D7
strain), whi AP0 §CTOntal 1 insertion comng from /708 strain

81- 100)25 Polypept'des q9r? er%’é’fér%@P'Pr"Em'é’??S?fﬂ‘f PRYREPYSES-t he i nvention, a first

i munogeni ¢ pol y‘ﬁ)@&iﬂ;ﬂﬁtrdrﬁacEGF$né5toatMn\&n&m0ﬁHy¢ommimmogedHnOVIrpreytpepti de is
the CS pr O%\S}erna{rve it mayar‘:%g'}a%%a%ré @Eh b éﬁ%&[ral%@cté’%'g W&%gﬂql/é‘ctc;rg agnent

t her eof , ogen may, for exanple, be Human

Papi Hor ne VirusIn °°mP°5't'°"?H‘EF§rdéﬁt“? {§e Aengpn ﬁé%e“f’ﬂ’a{‘r?émb?‘@‘s@q’tp”?erﬂ/entr on may,
for exanpl enetddsioges poigdcibstiaswhibieerdadesriorRap sédondrenmiinogesicPbiRdptideomdintgr ed t o
be res Si tﬁg}@ QB Shore tBEHYRr t he
APt Séseqﬁ“gﬁ%hm% bbbt ERuGe e WRIYh Ehe “"EPVL8, HPV33, HPV5L,
HPV/56, HPVSSPCOMP’WB“OQF{F"E/B@YWFW"P\‘/B@'%c?o?ffq'r%fr’%%et F"Fr°'&?rf§°’5%odr nent the forns

of genital wart Apweipiyibagbirglactvatdnetiapide toropostionspd thietriverion cenpse ke Li
particles Jsegﬁﬁrz‘%%ﬁ ’tha@Qrg r%%ﬁ%c&%%tﬁgﬁﬁo Rrgﬂﬂ 're%hlnﬂ |r9;n@ve9r nore antigens

sel ected from . In one
embodi ment inAenglegiqescon °'1°U§F BaRyplesd dnfeption- eTh'SI_?‘ﬁT’a%'EU"'t‘fr"g?fF%§’Eﬁ‘ e

WD9612685 7, patiederdik ohvei 1R e (cised) B, dhissohes edeliavePChe BEI98/A852668-positive T~ A
preferred prii@gtrs\éec?ﬂcal §/ rQ{q&@& Igl(}-rrqeci%a%ﬁ:se %ucr%[%)%\éltr@eﬁ' éellespBrQ@rsapeut'zc

conposi tion ntigens or exa

anti gen noros#eipised erthq_;preeﬁncq_g "&‘r‘rﬁ?eﬁlé?@DfJ'P@%té’ﬂPQBWtch@@it ﬁ%eref%re the Py | i ke
particle (VLP) or the Li alone protein presented alone in a VLP or
capsorrier structure. Such antigens, virus |like particles and capsorner are
per se known. See for exanple W94/00152, W94/20137, W94105792, and
W93102184. 15Additional early proteins may be included al one or as fusion
proteins such as El, E2 or preferably E5 for exanple; particularly
preferred enbodi ment s of this |ncludes a VLP conprrsrng L1 E7 fusion
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HPV strains, preferably fromstrains HPV 31 or 33 may be enployed. 25 HV
anti gens The pat hogen may, for exanple, be HV eg H V-1. Thus,
antigens may be selected fromH 'V derived antigens, particularly H V-1
derived antigens. 30H V Tal and Nef proteins are early proteins, that is,
they are expressed early in infection and in the absence of structural
protein. The Nef gene encodes an early accessory H V protein which has been
shown to possess several activities. For exanple, the Nef protein is known
to cause the renoval of CD4, the HV regeptor, fromthe cell surface,

al t hough the biol ogical inportance of this function is 35debated.

Addi tional | bc%'\ﬁ&p%%nc;f%%te%s\%rﬁsg id &‘?lmﬁfa%lefup%m%egr:hl&eg% bombafrg | nduces

an active s te nore efficient gene expre55|on
Sonme NV |s@lf@te@tsvah%twomPes'ﬁ'ﬂﬂﬁa"t‘ioﬁ}?ﬁ‘at'ﬂ” Oéléfl' %Fiwva?fed Prﬁtet"rﬁng ArEgMBRE whi ch
cause t hemaagiovin® @acbaﬂtanéruﬂ&buonﬁlmrrwceu patangd tiat @il et fdnythe abgye-oni sed i n
their replicatjo atho ene T, slated from
the ful | 11 SRGTRORRTSE)HErT o ol ¥ion e 3P oA ohibe of A0S

subsequént |-ryeatnbreat\ﬂmmnemfaaq9matlos Bw@t@tw@t%ms nottUﬁéef%?tP?r*hempewts. n pl7,
capsid pr Otu%htﬁmeﬁﬂ@térv&ﬂﬁnd”&g@ln@ﬂpféthagénctmbher@bélgf HIV ti@ieRarfFeimdiaymonieal Vi r ol ogy,
Fi el ds BR Knlrp Hq% e{%}? 996 2 Fields Virol ogy vol 21996).

The Gag gerR8Ug V?)’&“}efasoé) 8 Oégacﬁp? Odal ton (Kci) Gag precursor protein,

al so call ed p55, which is expressed fromthe unspliced viral nmRNA. During
transl ati oy N termnus of p55 is rryri stoyl ated, triggering its
association wth the cyt asm ¢ aspe g g nbrtrzlaon%s 10The

nmenbr an®- associ é’ﬂtgﬂns(%ﬁsep%ﬂfﬁ'f’%{%?%' YA e”tv% CBITEIETE the viral
gencrnic RM%mbmgmedm viatsker baclerial pratedoac @hd ether parasttiei aiganisat harriugder s t he
buddi ng of g,y;,q_né,é_l .tl cle fromthe surface of an infected cell. After
buddi ng, p IS c eav % the viral Ie/ c{]QQq pr ot ase % ’??& c(feotu?f t he
Poi gene) duri ngUiahie RAVEERILE 3H9eRs ria| BenqrUPaieied Si RE RGO PN ot ei ns
desi gnat ed eléod{rigarolypeptidgpacebining ®Athe rarpstiod irjcjyded 3)tigeClefimrscirasptitiss HIM-po3) ,

and p6. 1(54) ‘human herpeé, Qirddid R s I, tgh‘f‘gl\/B E'qu(QQK @EgorFHD)BﬁHél'ﬁlat(vBél-?herdégﬁr and

p9), all” Gag precursors contain several whi are aved
out and red‘ﬁf“ﬁd'?tﬁ Eaﬁ'é RfPtP'PoWC%saspa?tz?deEC Pof 'y IP @J&gl fom '%lvﬁe%eHg}(%t ei ns
have di fferc?tﬂﬁ'\e@d&ivﬁﬁ?s @sgeciatyh elupan, fswheisngeh as daivpivep twexdl)r Bbdein Bar eowd at i ng

activity Oé sdchSs ﬁo%@%@@ﬂgﬁ/&%gggp VB8 209teF OlﬁJSC(MCF\ %Qf&_;plt llmlggd @63) or

proteol ytic proc 851 ng peptide 1's derived fromt rmnal ,
nyri st oyl atfied ahrpali VigssUChMESePRS ”W’é&‘ﬂ“‘é"s ?péﬁtﬁl%s%ﬁaf%lﬁwgﬂ‘ tp FX'he
i nner s f ages0indtdigadd dnivarotéing)i Kiphiitisay/ere argtigerber do)i egatitih & yiras t(eg Cere, A
subset of %I[AT IE? ﬁ?eﬁéylr\ss%dNém'l\%ﬁﬁtl@%Adﬁﬁ% RJI ﬁéf)%ﬁt% ENiruk Bﬁtlg\éh rdr RbmMMer € it

becones pa the C which' escort e viral DNA to the nucl eus.
These MA mylrelcmﬂtfé’geﬁsaéwﬁ £B PRI VIHTET: e%ﬁSP'fEl‘%{Y]ssdB‘fyf'a'o‘f’“f H%‘ck}laﬁa'f ag&for ne
because a ‘ﬁ)?dtéiﬁ)spﬂ'l &ldnGatﬁésgfhaieo@rbrMﬁtlgéﬁs fremagiriiechzb ywirtd) enezelbd vhay moued ear

i nport machi ner Thi s | Jgnf gct dingscel |'s,
an unusual E%splhﬁ %r}?a or Vlgj re{??%e;?r%lé"’l-‘fpv'é' ul t@hs ; CI %%3%‘ gér \(ﬂaeFﬁn Porme

t he cor5calEéc &k ﬂevwlmsesme gpaetiawe Fewsr Vinys IRspae VifIsAT) %rEO’B%éﬂceﬂ%¥”E‘+Sat ed to

i nteract WJ%gaﬁeE@ErQ@prﬁlnrs%grbr Q{ﬂudh%wh@@sﬂxmgs h@miafgutiin) e0didapfoadn, NA, armt 0 HI V

ticl |
Eg(r:alugee"[s h& U7y Pﬁ.r)'?‘io%ﬁmatfo "t E‘?esre hter a eﬁ%g’e%S R’WB‘J’SA‘%‘F{A é‘etﬁclw‘qr%ﬁ|§§P(%‘WIS§J'V| ral

repl i cati orVeis3ergherpNOCclkding dh gertoriagyand Ny é@ﬂ@ﬂ@’%l & ft@f'Sf‘érﬂ%E'i“T"PQ: giofgps.
recogni zi NGadidiétis Bindiy ﬂ)r@l@m@&’ﬁlba@hsgnzﬁl & pfidgends (fdr WxambleeM peactdiasgrir riggreérgmal
consi st Oghe&%} d C /R é)nc{tea[sg pssggga"lla{é ot ess rlnt%:r%t ?‘p Oﬂgfg)ﬂ m%xélla s%?d/nglpdlﬁgp‘ﬂ/f viral

RNA, a I ncor poration o erc él%&!g‘
into H V-1 Oatarfh@'ﬁ:salsomow ﬁﬂ@raﬂfm%cﬁ%m@&bﬁf%gxw%mh T Io gRleriar tions
medi at ed b)édﬁé’@\s%ﬂﬁvédlﬁ&geﬂbrdadﬂb k0, illGdiad 8opdrasdid (fdr akeeple paractdepertussis

transcriptign, der.vp?VJS’OJth%gPth?%%n{e?&J gan{’ssmmeédehmtsr@aggeormh hwgen p55

Gag and t hé*¥t Q6<% I'ncorporation of Vpr into
assenbl i ng parapeIss's 6’11116 @@Ch'é@ﬂf'@fn Myahgcteriam spentingudiss 4. dderedipsis gM) %ﬂ"@ donai n

Wh:c ch '35; r Q{ﬂweb%g fl\/pra\ﬁdﬂﬁ af fpb@!u@é%uldisﬁﬁ eds emedmdwsd dégigheNd rspg niaclidirgmian
I ntected ce ne e t
activities ﬂg‘éﬂ%"&'/"‘b fsf'ﬁ" églva §ppS 9&._,83 régd ﬁtgrg%%%‘ Eh &le%(‘j? %rﬁbl@%ol&ﬁ'iéh&gfagtgg

reverse transcriptase
RT, prot easeat-lavid tdhé ioit efgrl‘@;ﬁéesprtmre‘i’fn 'Pﬁéé@ié‘def&’"“l Y e§PaeiGh dteresi r al
DNA into cellular DNA. The primary product of Poi is cleaved by the virion
protease to



yield the amno term nal RT peptide which contains activities necessary for
DNA synthesis (RNA and DNA directed DNA pol yrnerase, ribonuclease H) and
carboxy term nal integrase protein. HV Rl is a heterodiner of full-length
RI (p66) and a cl eavage product (p51) lacking the carboxy term nal RNase H
domain. 10RT is one of the nost highly conserved proteins encoded by the
relmvirai genonme. Two najor activities of RT are the DNA Poi and

ri bonucl ease H The DNA Poi activity of RT uses RNA and DNA as tenpl ates

i nterchangeably and like all DNA polyrngsases known is unable to initiate
DNA synt hesis de novo, but requires a pre existing nolecule to serve as a

primer ( I:‘)[\I'Aé)nfero Q%oﬁ%ﬁé% 'Eliﬁic n'téféﬁa%o!t;é?ﬂerEe%l/ IeeBr @J(dmp@ sﬂljé)tt&&rﬂﬁie pbady %t he

essenti al i cation of renovi t he Rg g

synt hesi s sledvatieassthéree); Séma sep: m'tgﬂmee\@rca%@ (opexarik $PEM QKT hﬂwvat'vm
hybri d ol ardtb@s Shigéieups, icaliing St fvendcs. yipenasee, antbxnérp YetdinGopppycisiapat at e,
non- over | aphl A HRIRLNS el Pod BRyeE, £ OURK! Dbk BBl v%nipbrbzsa%ferof the

Pal. The p I'C su tinct subdornai ns
ami no t & nismad ln%@lf@fC revws@r I‘?éf'\‘i@'ﬁt ﬁ@"ﬁb@i"ﬁs'@ﬁ aW ipyasing aRd G 65/t yaimengideney
term nal tondidaeges. @pﬁ/hs BhagehiHsd oradriesuid0 8f bﬁ!éntldfsf eBterIG)I’Epmf ircheindndst
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by the. r evePaBoNRORREs: PR rap rERBPEC B! (ReBerp Ues EARARE PT
i ntegrase (vaewdiadvgetdxiny PSkAPRENaANDP. Q@'UAW R geryyirasg; ftarfyigooogys) spp:7 fipluding

recogni Seﬁ $ %rﬁ@% é?;ldehﬂﬂls VEAt&rbcdabiA, splbr iHERiIdihg ENfAR06lisAECREPANI EBstidien Vi II:IaI
to ost ¢ ite to tayeln I \'4 t he

A T

25suf fi ci ersxample bettimuydexin andedprieativotherenl)\G. difitsile {iqr e%@“ﬁi%?'o%twnbﬁ?l’"?s Probt ei n

associ at ed ﬂ‘ér‘dmeﬁmwé'tﬁé‘éof%ﬂlug sphl., Vr%ludlné Beaﬁtlﬁ’écﬁﬁ(fdi ein@idbotulibint fkin BINA
conpl ex isol ated f

d
i nt egr at i orfeEGHHISe ereelf'§1 (go’jf"zg%‘?ﬁ?e"f”gtsgg trf?lug A U|d§°r;' hlegn é‘? X%msl s%%thgg?l
genes by priogeay derivativesgberesfs Sorrelia spp., mcludmg@ burgtetpridloeexagPReitseAUPsPsF 3

di stincis dqm?:!«”ébpst) he g%&l%ﬂbﬁﬁlplem&ml BspC, BBpA k)Y Bl £2HQfR eRPpRADIIAE C

term nal donain. The Cataly taln e.regui.renents
for the chémPSt PPt D?P&b'yﬁu@i"%ﬁ‘f’i”a@?’ ?@H’R@f éf‘prl‘ Bsi, Bl}‘?—ﬂ &Enger i ’gee s
anti gens f afhriissiai sppt, Heclidimgefit bon andythe lagentf @r thextiumah eGigeuleaylie Ehdiehidsisom Gag

(() ]t OrGaganP ﬁcieyéié sApPH'a&&?ngCﬁ%ket@,ﬂEh(aﬁ,ymygﬁp Qr'i!:/dafn @agaono,a&fﬂs éaﬁﬂ;e&,h&ﬁaeportl on

o B0 P & ReBriLaot S, SRy By SEPe T ks P auialel
porti orecof Reple tHenare @MZﬁhmbgmieMtems),gpmﬁﬂco@pllbyomente@eg br, dé(lpad fragphd,
Rev, Tat a}grésm&ggg'ﬁasﬂg&brx app. Vﬁauélrg;eﬁe@fmp%ﬁi) AndTRINREL Moko Jsﬁag"%ﬂt S

ther eof , ticularl Ig eni c rjiv ves

t her eof and“‘i'q‘i’ﬁ‘ﬂﬂog%‘%’i’ {or sxgmple 4fentACH ﬁs?‘@o?"f?’?ﬁ?tb%%g”%@f‘g At to " and

i nt egr ase. VEBEHNED., IMEydiag Bpmicss; Prdaypepiai sge sineuthigor. cpet Giantd gof lncllueeg
encodi ng poé y%%ba jg&n%gra %IOHQUM 'i_onﬁ}bl“t Pﬂluﬁ?og’sw %B;?mnclhujyg @tdagﬁms for

exanpl e gens lected fromthe
above I35st TS?é’W'?O&FS P firglusing ﬁr‘{t’g”{j’éﬁsscﬁ‘ﬁ‘gﬁto’?acﬁppeﬁh‘ﬂ'l"%S BEBhGF fLBE in a
singl e fusifem psaet cich, asS Chirida Egparin@ningf Cr sibicamMenp@enices pep.ypepdingd €. and/ or
nore than one; ;I#%gnd i mrunogeni ¢ pol ypepti de each of which is an HV
antigen or a 1pu3|on of nore than one antigen nay be enpl oyed. K For. exanpl e
an anti genconpr Fetetagteg?! aaigenHintiisFoHIses g%‘P’F‘é/té?”i‘ §@ep6‘?"°?°|‘(%fﬁﬁ’ Beri *%<r agment
t her eof fl,lﬁ;@dn&rﬂaem’sab‘r PSHA, stmmwryagmhblmecbmdmgatotm)mdtmermmtalogetrgec 10f r agnent
t her eofy, %Qm&&m&% ?ﬂyma%gﬂ'ee BBFIRBhE ¥ OicloBaLPAABEHeSIs f T agment

t he f Wh t t the 5
ter meﬁus e??(r? B~ %Hkam‘yﬁ@ﬁﬁf”ﬂ@ed derivatives t*ﬁ%@ﬁ@ﬂ@é@&@ﬁgéh‘iﬁg’bg@g?ﬂ% di ng to
t he i nvent ixadtenayintigid itk ele tahiiyetiaderipé fpo Yaepphitie spm dodiding HsibijwerredypeA
particul ar §§Lﬁ nﬁ)leOI];Rlﬁar%a& Jﬁﬁﬂéﬁe‘tn&goff Abn & ﬁe@:bfe@f %%nk&vﬁp&a%ﬁlew@@m” Ses

pl7 and/ or sequence. ain a

nut ati on td"Qi'uMQCa'ﬁ{ ‘i"%ﬁlg’lt ?dheﬁ'a%tp |5vpaﬁc 8rokgiyO ?W@P@@tep%ﬁ%fWW¥3§%f'%Tl vity
(see WlQﬁm:ﬁ;}aptldes (US 5,84Bli64)RT mgkiple copy varianenp isien prodnsttieeeddi gger poi  gene

in the NV genonp. pamu.\m 'uLe R%thg&b&r tr@ggtlc}ng%tf tﬂeh&eé%gt mmsmsy%gmsem

according to the Tnvent sent cont ext Pol, or a
fragment oferaest against esmﬁd'rqhg'sarﬂerpéa@a%taowugadw Hepalfifrdhtys d'fep%'FCret ain
maj or CIL epitopes of Pol. In one specific exanple, R is Included as just
the p51 or just the p66 fragnent of RT. The RT conponent of the
fusion protein or conposition according to the invention optionally
conprises a nutation to remove a site which serves as an internal
Initiation site in 25prokaryotic expression systems. Optionally the
Net sequence for use |n the invention is truncat ed to renove t he sequence

Y~ o~



shorter (optionally with a suitable nutation to destroy the cl eavage site
notif between gpl20 and gp4l). The Env antigen may also be present in its
naturally occurring processed formas 19 gpl20 and gp4l. These two
derivatives of gpl60 nmay be used individually or together as a conbination.
The aforenentioned Env antigens may further exhibit deletions (in
particul ar of variable |loops) and truncations. Fragnents of Env nmay be used
as well. An exenpl ary gpl20 sequence is shown in SEQ 1D No 8. An
exenpl ary gpl40 5 sequence is shown in SFO ID No 6. | mmunogeni ¢

pol ypeptides according to the invention nay conprise Gag, Pot Env and Net

wherein at \A S‘sa%ng’ 6%ptl%rma3u|rué /% dan %Qn@@deﬁienbﬁﬂr@& (199Y%0r H@Fpe@&ﬁrﬁiﬂék QirusD6% of
the O L epitopes of these native antt‘gy?ﬁns ar e

i munogeni ®ap8Ta) Figprsp Ut 23 HO8% EAYRE Jf"ﬂ@"cf‘%%‘gr’t‘ﬁ’effﬁ}oﬁbﬁ (T og SWXd?espplw p24
Gag, 10p66 and protackl infascharatsech Netalzgis. def i ned above, 96% of the CIL epitopes

of the native ,[Gﬁg to B9 ecittle bt ALLE SPERR d@éfse%létersaﬁlt%g&\'seaﬂﬁgﬁtrgens have ~One

enbodi nent of e I nventlon provides an | nmunogeni c t1'de confai ni ng
pL7, D28 GAgen [958RP by Ve HRATIER ONb(Ent A/t BeBfeTes (B3B8 bh Sestt A

t er mi nal amme@ﬁtnd&n%nSS - "trNef") in the order Gag, RI, Net. In

pol ynucl eoti des encodi ng i mmunogeni ¢ pol ypepti des of 15|ve i nventi on,
suitably the P24 Gag and P66 RT are codon optim zed. Speci fic

pol ynucl eotTBratigersst ruct s and correspondi ng pol ypepti e antigens according
to the inventi omd gailoyéiemay, for éxaniple/be Picbbéaarantupptiiosssed) Gag - p66 RT

(codon t i m segge == ?Eyr ”n%gé‘r{s%grlm rOm%/r t }é@fﬂ grgbcj\lg&amtplélﬁ&\a% ﬁLﬁRdOn

optim s | m se uncat t pl7, p24

(codon opt |(Hﬂ§%d‘)3f'@aBV175|@»6%Y2W V?G%rBVé 7 ﬁ‘{@é%l)RPFﬁ RVB&H cNiv18845don

CCJgt Idm sed) rv2fEbéIRR2%b, REMBONMcOR tRVLETS0F SAFBYTHISLT WGBSX, @Iod\letMPBM p66 Rl .
ndon opti tr a R0 p

p24 (codon %@?%PT“S H%Qg’ hg'ger%ﬁégt éHSRQ%Ahé#@)@% bé [)Hr\téo i m 5%85?

exenpl ary f[l&‘eﬁ9§41)|F§t5‘d (Ry8932h SoflA (%1§846N'RV89?6°N§BD§38? 3 EB'I*%\ ay5,iTA3¢he or der

Gag- R 1|Hef 29 (5 epvedTISREL | 0PAN m2 Lo 1 Amaide hTes € (Wb 89/%1 A48 sdramTCe2,and usi on of

"5 No"26, FareheliBin B LA D NS SRS R il ey icasc 0 5%

enbodi ment raliCa2ramd PEGENADtIge0s gqsiegst fraeMclabrrenias’s asaiclupg fusipmprelginaged and Net ,
efﬁec' a|m|3y a}a(hnﬁs{\ﬁert&ﬂ%ére@@ﬂaﬁxﬂd Gttf@&'xar%@e N‘ﬂ'fae bShPBptRIBs STG thdard¥dsiépre 301 N

ot her enmbodi nents the usi on

conpri ses Ngedgye %ﬁ’gf’h%tﬁ'agg‘f?}' ngt?E? 5"%%1?‘1’“\?53? A &PEst gf%gﬁ&"%ﬂﬁ%\ggrg%c
fragmerio t fosvelaT], DRVHITRIBL, Gl 4c0RY-UT I-PSI4mTEG2, Grd 1Y d Y ddfilc DEEM TSV es
thereof or JEBNAIRHSEY. R/t"rﬁ@\i@éﬁ/& 7h§)i9ﬁi§|QfTthR§£59Ad%5M’@ﬁ‘dWRmtﬂh@-isznd p24 Gag

are present thefe is at |eas i gen i munageni nt

bet ween t h&MC C:?Sﬁﬁ?m%%ﬁﬁﬂ%-rbhﬁé?a:’? §eAgE A Q’at’kﬁ fne '85‘&% ‘N@?d anpl e
pl7 Gag anmomst Wemgoelt &7 28uiitdgathkywifiviatiankssmghibh m?oaqfdhquaquewpemntmeéw 20
In one embadi, ?ﬁ sétfle, e?WRIQ%H'deBWe@’%@of lqgorﬁbﬂim& éﬁﬁ-ﬁerhﬁ’t%mlpt% ofhd p24 Gag

or i mmunogeni ¢ Fragnents ther eo r]%é onponent
and p1725Ga@PE’6h’t?€ﬁ"|'é'ﬂﬂth (8P SEQB AP 21084 °b\§/O§Q°6f 1é%9) oﬁ‘ée ?'ﬁ’r% 't%'t'q Mﬂﬁt i gen or
| Munogeni Gs 4 sages containicdarasptidiet stamiol [dandhn gutionahiieogertiieHddag vat i ves

t hereof or (bJHTUrELOzg{‘r{&SI % ahd RIARA IS Aiahﬁdu’tﬁgé rela®iflo %h\é%@%é %&ﬁé@@o@.ﬁén odr t ger

details. on proterns h conprise p2 may b
preferable that the p24 precedes the RI in the construct because when the
ant i gens archiampliesgigensal one in E. coif better expression of p24 than of R

i s obsejyved. So fedbd h@ dre @I’{}géﬂam #incl ude the

fol Loy 01, F%A&%%T“@ é;ééii? %QC Chigmjolt s%)% B a'ge]s RT Nef - p 17
4, p2a - ps1 Ribemeigreniogs ghivgo ik Shiemyein sere & apioipals i piee é’T’RTfr - Nef
7. Nef - pX7rsss, OB IB7HMMOMP,iQTR22, PmpD, PmpG and fragments thereof, SWIB and

immunogenic fragments of any one thereof (such as PmpDpd and PmpGpd) and combinations
thereof. Preferred combinations of antigens include CT858, CT089 and CT875. Specific
35 sequences and combinations that may be employed are described in WO2006/104890.

Plasmodium antigens



9. pl7 - Net 10,pl7 - Nef wth linker 20* represents RT

nmet hi oni nesunul ati on to |ysine I n anot her aspect the present

i nvention provides a fusion protein of Hu antigens conprising at |east four
H V antigens or inmunogenic fragnments, wherein the four antigens or
fragnents are or are derived from Nef, Pol and Gag. Preferably Gag is
present as two separate conponents which are separated by al | east one
other antigen in the fusion. Preferably the Net 25is full [ength Nef.
Preferably the Pol is p66 or p51RT. Prefgerably the Gag is pl7 and p24 Gag.
Qe her preferred features and properties of the antigen conponents of the
fusion in this ﬂ%’&% &Tm&ﬁ%rbk’&ﬁ%ﬁe@baﬁd’sﬂ’eﬁﬁtdd@éia@ﬁrlabﬁﬂsﬁbﬁl’aelan

Preferred enbodi ments o s aspect of the invention are the four
conponent fARYBAYTSE &) rfé'é’ ?“Wloéggﬁa’ébove 301.p24 - RT - Nef pl7 2.p24 RT*
Nef pl7 3, p24 pF&bxiiplhettigepd JeridediRn P ipiarRm includgesfreyisporozoite protefngCS

| mmunogeni %r&&h)\ﬁ‘@fﬁﬁ '1qﬁ?§1@£ntfi39r? MIPES fidb-3, DYRATIISALS, K&M héh\d@rRlAPnKef sequences
present in betwee uences cor& %ﬁoiaﬂgng% Iar antjgens such
as Gag! R P&H'GU'N@W%‘&Q?“ “EHR@Y PQ BGLHeRTES b 'Saf P#BF%mprﬁ' to 20

am no aci dSsubsnaritlalygilll‘hed-narrmnapaorllwroojIFamlrcummﬂp(@)mmt’yn efeyfabparfmom 1 to 10
am no aci dg;, alaf&ﬁmn o&RiaSoil ﬂ'@%ﬁiﬁ\drﬁﬁof Pt ERb & %Tl&nthagurﬁa%(jﬁ

Furt her description such sult V antigens can

W03/ 025003 ntigenpf ReratiisiBgirHs \When aYRepied £uest éﬁﬂff’%ﬁe%ﬁiﬂ 't?@p’a@ﬂp\%'&erf rom
any HV cl age whérot is exaippéssedeitrates Antigeh tiche HBV dipragibade nixedfparticle xeawplas t he

H V antfogeﬁsd@iymlg%trﬁic?ﬁr- %rerng £rﬂrﬂ1‘é‘ Saiggls K4 lﬂ&NQ%HG%ZalThXP Bntigens are | N ONE

speC|f|c e I nvent |on 1 rst |nnuno eni c é egtlde is a
pol ypept i deleeasihgstin YYRHYP/QI4ES. é}ﬁ@grgfaspadltgﬁaqt@?nq@udgf fé Q‘n%?fr g\" Breri vative
of any of trrem Remp, B&fheE{I in,Ned32pdT7IRA, BACSYE PED®] 525, BiskR) F AEMS, B4G/4%e
ovent ! on BS860RMLITHRERRTH Snd HRSRER SHE D resenﬁ,oa%mfmg feerOMP! | S NG

Gap and/ or or a ivative o t hem (eg
Gag- RT- Nef l@fpnt@ag&mmpﬁ@wrca@em@f S,S or CS pratgif r 7 fagsest @ﬁé%fﬁf“fhc%é'??oodu ment ,
a pol ypept icepdrnier RES, 30n Estibirieh With dielor r&ﬂd/f@lhed‘tbﬁlarhr armgénsagmnfay bes
derlvatlveo an a4 tor iC

pol ypepti dée e é %XEW%%SP@%@%D corRlé'Sst{\lﬁBf@% ‘an /or %f g/ or ﬁlel? or a
fragment orl.Séex iRpagitiley @ntiggnsdifomgn yivayfinclugie pCUBsp g terar OtRIét(C%PF otein) and Duffy

Gag- Rl - i nt egliRaembiB prolet ahdFRGORGelIEFELAREE MHefeo BliRRPIRI@ee k) anot her

specific er\ll‘g ‘?#éﬁ?g% of the invention, a first immunogenic pol ypeptide is
Env or a fr r derivative thereof eg gpl20, gpl40 or gpl60

(especi2dl | y ngJE(Dt)one svitabla @embpiwert otihe inratenrthetlirs end seeondrip@agemc a second

| mrunogeni GopAdYREREd Sfcled rBmRAtigERE BirvetercAOPe SR UnSlaRPakixGndBd/ or  Pol
and/or Net of a frag{rrent or derivative of any of them (eg p24- RTNef-pl7).

Thus in ond " BFeEHT &% mbodi nent, Env or a fragment or derivative thereof eg
gpl2 gpl40 orFaypadle éwspsscarainryecgpqmunb@n?e pPipeptides pragetsgiedirem gotioppept | de
gnd a POI y%}ﬁﬂeh%m%%&féfn@&cuﬁa@n @rﬂﬁUrWasB@(}!lurﬁﬂdéx@'re é\@écte@rfroﬁ\ldﬁTBE(éH‘wt or
erivatjve of any o em cond, i munogeni ¢
pol ypepti d&RTS:S), °'r°“"i‘sr‘?°'8ﬁ?it€%8g) Fg?}%!EIMSfP-?%O%%ﬂ Lg‘?‘qt'ts'l%fﬂ ention, a first
| mmunogeni ¢mpotogpepddridaivestherepialr inpepbgate feomprts berg. Gag and/ or Poi  and/ or
Net or a fragmegfe Q’ecuﬁ@dén\lﬁ% lﬁ%‘t rﬁiy &Wen@éneh QQH& fyBMd erétemRhowdedsirk/) . I n one
speci fic enbodi nent % e a gg c polypeptide is
Env or a freéﬁer?@mwrlﬁ” péeé? rt”h PEYCE 555%”353# or gpl60

(especi al |y 30gpi@@nplary RTS selmswse isrsheyynen §|5@leNPd4errbod| ment, a pol ypeptide
conpri sjgng Gag ﬁﬁlskleiéhﬁpna@ai fam&yr@ﬁ célgfotén{deawédamgwﬁ sf%ﬂvndﬂEQ/@tNd/’@ ofhiny of
them (eg p24-RT- eB % t oy Pmmuqa% e yt}r)ne(?é%s ain %cﬁg Or a
fragment orpaﬁ'élf'?r\?a‘?‘i & oﬁg?p&ﬁs 8&' gcé 50 (Eepec a

gpl20) is aosteicoatd aam&ﬁﬁmg@nmmgﬁgrm@éplfa"d(em ’GJQ) I mrunogeni ¢ derivati ves and
i munogeni ¢ fragnRetscad erﬁl’iﬁdrﬁlﬁuﬂ&theagventlon aftrstﬂhﬁluﬁcfg@ﬁ@ﬁﬂﬁeblﬁi@%h%' gens
may be enployed in the form ‘?/\}gﬁlm & etrl \ez(at lyes or immunogeni c
fragments tABPERPY ﬁl”?’r@?get”ﬁ’é’ﬁ yP‘FPéd CESAPY e

35  immunogenic fragment thereof.

HPV antigens



As used herein the term "immunogenic derivative" in relation to an antigen
of native origin refers to an antigen that have been nodified in alimted
way relative to its native 5counterparts. For exanple it may include a
poi nt nutation which may change the properties of the protein eg by

i nprovi ng expression in prokaryotic systens or by renoving undesirable
activity, eg enzymatic activity. |Inmmunogenic derivatives wll however be
sufficiently simlar to the native antigens such that they retain their
antigenic properties and remai n capabl e, ,0of raising an inmune response

agai nst the native antigen V%ether or not a given derivative raises such

an 10 i nmmune rei RRATY, 882 P¥mén ;Séﬂnkﬁ,gwug nmmunol ogi cal assay
such as an ELI S or antl res onsesz fl ow gét or net réafum sui tabl e

st ai ni ng For ceFl‘Llflaar‘geﬁ&Pflé’éﬁg“t“f gPesaENYed '%{’rm?ye@b?}ﬁ &) e derived from e o geni ¢
fragments afenshragingind \GirushirR\) cemeiackd tabe legaatible fre geitaltvaite (HIOG oresfdl e a

CTL 1 t f t
leasfpg OP%ng ors @gh&%ﬁ&&g&rﬁ& @épgﬁélr%%%g?émgal @Jﬁb&gHﬁ\WedﬁP\éﬁf 3‘80?3203 of 2

or 200 dni rﬂf’\ﬁér 56rHP\EH gtiRV4Dr BP ¥ EPYer Y qr@rsféff?"e\/ﬁ”ibﬁi"ﬁ‘e'ﬂtﬁ@fg%ﬁé of the
i nvention agnkdgt fdpryRetid ol tigemiiicl eontiemarstcompres Laphmrgﬁdr(carisymertsfmm is to

cay LR LGP DRSS T Rl POSSIAER, bl DB 0% oo

pol ypept i de. enovi ra ors of sent 1hvéntion

conpri se orf. bt an‘i)kie|W@WP@@9@§‘%@T®@G@F'%WG@§W DEW)aS\M'ﬁC@PPde’hcode one or

nor e i MuUNagesd/ss2pPiak® ferr@e(?p/a)-E??rscroseinTmngalabzsﬁect Io_r s of use in the
resent, jnventig rived froma ran . | ts

g\denow 1rCLses (herpee’l;ra')é‘r'i grc o EeAT AR ST p%}iaﬁg"j n%gg% a&@ﬁg’ﬁ%éﬁ Rt ¢

nor phol ogy oamptise HP Vel dr é&smﬂgemﬁr 54” eeggqyge} &1 eolpsangganigpremetsir éé oitgd or

proteins, mﬁﬁéerr\s ﬁﬂe&éntedﬂ@d’éﬁr@ﬂab@ﬁr%s (rﬂe'da)trclaMFontﬁ@bednJ priXeif pfekdfted al ong

h b Y4 [ 1
‘\’/V‘v tC 2088 a&!ﬁ For °§&S;°§‘§§§Br§t§%ﬁil u&iﬁr\ggévns vrrus Iikg Rar‘trcles 4nd caﬁ>somg|2 aré Rrrsse

doubl e- st randewmeﬁr?mnaolquﬁf/ﬂ%lwp’V@Q"é?m%W%Y%BQ?Gé%W@HW?ﬁSﬂo the 5

term ni4s WhHellodpsly 'prYé?r{stn% He @{cVuéPdiore@P 8fuSior prateps suchi€ Evigus DNA i s
intimately associ at d

t I
pept i de t erARIgabYES Rh‘c’f\gﬁ@[; b%@gf'gpre%"eqa?“ti?ﬂ Bied etjtﬂﬁn r}chde%&ﬁ?’mp[ﬁlr& ein
conpl ex and.1pT twsionl poteins fVOLESIINRER). Ih enelentboditiaet trmpg\r b antigenprcon@risathel . The

virus also e%mr%m Eé‘or"E?r HARAGRAS FroRird B458 to it Btelns NEEGETAliYonk OF
processing o

SONEe O e structural proteins nf ecti ous
Vi rus. from kel i’(ﬁ?mai”é‘fqnﬁH’Leregef’rcﬁo&ﬁ@gt'oﬁf Ofﬁ@ﬁgé q'ﬂrgf Wg@ég/é%g "i sol at ed
whi ch 120f ectitevativelp tie HRVhTeadr i18 panypealess EGAnd 637, mini eepreseatedin daingien ori gi n.
Thus one ory, @Le ﬁ?éfermfaw&éww EQE7 Meeﬁ Oéu%h %Umrkﬁrtrgr?ﬁrh)y%oriarlpﬁ%ﬁd@u”an

adenovi rus. | es of such human-derived us M2, Ad4,
Ad5, Ada, Al %Ofm%a"d/ﬁiﬁm'ﬂﬁ%%“ HB‘AE‘W&E’%?‘X '9”1&&‘?{ iarpf%e'" E3E§ﬁa Ad35.
The human Sesteih PRES flsivigrdiae or Rrattie (Pard/Eddsiomraeis! Additivbgllgmetigang fferm) otbarsed on
a nunber of i e HPVETY structural criteria.
Al t hough A wasg%g% \Ffezécr?%fs hat\%lslgleen ugeﬂdmg&%&@gﬁiy in a nunber of gene
therapydtrials, there may be linmtations on the use of Ad5 and ot her group
C adenovi ra-nvwerigeﬁks due to 5 preexisting inmunity in the general

popul ation due I”%ﬂm@é \)Jfb‘f-gfaH gnbe mqgngt her gr oup C nenbers tend to
a

be anmong the nost ‘ser lent $ero to existing vectors may
devel op as a reEﬁFta”Me"éﬁﬁéQﬁF%ecf%’ fioﬁlé’"VgEffVSF a?)‘ﬁ?”snﬁa"t"r“@él’f HERtderfefese types
of preexi stantgnar devel oped i munity to seropreval ent vectors may limt the

ef f ectigpeness Oﬁnvgr%rl&dtrie%e@ﬁs%re e‘éﬁf&rb@ﬁ\& 110 isChE AL Sxprédsb £EMR TN iNBction

adenovi rus serotypes, thus const e very inportant targets in 10the

pursuit of agerréheoeéasmfepiﬁt%’r}fgfaéweteeapabr e of evading the host inmune

response. THaef gerelenendesaméarialat@ssvat HiV @rdar ehigipes bagreshblo®e deri ved
fromnon h Lomt S LEAR 8 Pat ent
6. 063, 716 TR T e B R B B R o B e,

't has beerﬁhesWU\F\ﬁ?e?tﬁ'hf’°rEFﬂerFﬁ'§ﬁF£fé%e gliheughihg,piologieal 7“98%}969”5"&’”"?}@8'! ors induce
st r ong 3515 depad) @dtiespdnsd hitdractd wiknsgegral tody ot Beels aef ihduceseatdcyveas hunman
adenovi r al c Non
human pri maté?e RQ(%@B\%:}F Lréggr%@lg% "Egée f;’fl;c'in\p?eng%%%o{] hégﬁ%gﬁlﬁﬂﬁt?schaﬁ/rrph nodes
of chi npanzees. Chinpanzee adenoviruses are sufficiently simlar to human
adenovirus subtype Cto allow replication of El deleted virus in HEK 293
cells, Yet chinpanzee adenoviruses are 20 phylogenetically distinct from
the nore conmmon human serctypes (Ad2 and Ads). Pan 6 is | ess closely
related to and is serologically distinct fromPans 5, 7 and 9. Thus
one or nore of the adenoviral vectors may be derived froma non-human

pri mate adenovirus eg a chi npanzee adenovirus such as one selected from



10 chi npanzee adenovirus strains are Pan 5 [ ATCC VR-5911, Pan 6 [ATCC
VR-592], and Pan 7 [ATCC VR-593]. Use of chinpanzee adenoviruses is
t hought to be advant ageous over use of hunan adenovirus serotypes because
of the lack of pre-existing immunity, in particular the |ack of
cross-neutralising anti bodies, to adenoviruses in the target popul ation.
Cross-reaction of the 15 chi npanzee adenoviruses with pre-existing
neutralizing antibody responses is only present in 2% of the target

popul ation conpared with 35%in the casg of certain candidate human
adenovirus vectors. The chi npanzee adenoviruses are distinct fromthe nore

cor ni non h‘hﬁ(ﬁéboﬁ%&%\%ﬁﬁoﬁhws "f‘éb%n%ﬁch dAbde tRER mWPJ Q\c@&@@ﬁdtl&n:ﬂ flo@inefd ke hunan

Ad4 of subgroup not a preval ent su t#é)e Pan Is less closely
rel ated to SPeaielscompremeeddn thor TeRlcaliRNeAtg PRIPRENGTS if HKO nventl on may be
replication def egd Gaegend i tSnsmaanisont thatullidngihcRN/atolyieLacreebuedor balypioteiro _
replicate Idg-hn?sn%J %gﬁlﬁ}%l@%&e@%t&?l h%aps%odmé’iﬁg%etn%tﬁ ot% Le7, CyRRA prdiditis. Thi's

may he bro vVirus e. Y tin a ene i nvol ved
in replifcatr2éand m@lelceﬂ,@lﬂr?mdég Gé’ﬁeét(i':éfl‘f’aﬁ‘?"t?'ﬁ/émﬁﬂy &ie dEIE’BI K Hydde. The
adenovi ral pyegieQr $|e||d% v@;@@@}\%&mmaw th the present invention may be derived
from25 replica def ective n |

del etion. Thus i TS o e rl'se’?10t o{rgés/l(%gétgﬁwblagB’Qaﬁéorlp%geﬁlltagg%uﬁgy be
replicati orp5deyﬂmbtls sreragsrsl frog thhensalissé MEEMBNA Eéﬂrﬁbral‘?'%t?“-ttbe N fgrpiausof

adenovi ral p@&@s rﬁy}?gtoﬁbtgd trﬁg@enngﬁt’éGsJobiBtQinlv»Qﬁﬂ{ekytoﬂﬁdnﬁé etpettinf &Il neerdrdedsi b. The

r econbi hant_ adenovi ru ear na el genes
[ see WO%3/'H66FFESEe? 8?5°§'>? 8 paﬁpéiae fec%uss CE@ 40&% ﬁr‘élg%ﬂémnb%ﬁﬂ%ﬂﬁ%now rus
del ayed eamniy ofreneraBEgid3ellutaa protséns dhait ioeras be bﬂ@‘dmglof the V'éﬁ!éﬁwfi* ti“ii%"@equence

whi ch T or mg,Raslor mfea@d E&C Qﬂt}'boé’dﬂg Wbg uySIeavaey fhuRiedl efcoadd fratedss (Mot
necessary to rgcl e. Thus,

t he praodu vijr
it is unnecPé%"é’&tr‘Sf/ hFSOIr%@ﬁF)é@E“S{tH%PrPEﬁ?EPFVgﬁ' ur?tﬁm m?OB J n%ﬁerg’%t% in order to
package a rdesigmdedTam (mavikpnOW)i €A Sapsieipgd)), N (nmowrw@fﬁgil)oﬁﬂd PPlone particul ar
embodi ﬁt the TeqamH BaRls rﬁéj@r%\glpwa@r%s(ph;am énurpg; leGéé bruc@wsaioﬁtdel and E3

genes. e construction of such vectors .is ﬁ}? 1R ch rlousaI ., Human
Gene Ther ap§vera olhenregigns, whighare cleaved out %86%%’? i tV"'zSHS%B‘%P I?’usesa My al so be
const r uct ediizeavitege profeina bveatifierentielee eigothe 92 Piolei 'Ed a geopesedadle hoegylsting  nay be
desirabl e ta%tl\ftgt)ﬂh@ rBQF seFthd TRMibulcd RSt B8trecARGRR Foté%ly“@&&&érs§n 25 according

to the inventi so.ctonlain a etion in ene
E2a. Del etions MM Pg'wesﬁded%l%“'?q{f%g g‘l'terf'?{@' F‘éﬁ'séwgaéerﬁje%'g%’r%f’h%ﬁéﬁgt o L5
of the zpdeneaddulds regraimoatacheSitarihé anénsudak ef the migori lipidtbiiayer, stabifizimdhepagtidpenes | X
and | Va may, sé‘f%ﬁ\fﬂ ls-re&life8 nsggltrf%td'e&%? Ia?}@r&’ ofdfe M‘%vh'efé |f-d”é@0|ﬁés}}ﬁﬂ ofthé UCt ur al

non- st r uct Ural enow rus ?enes above del etio ns mé yse
i ndl vi dual 1ogmplex Eh'c'h?ﬁca‘é%th%Via oA é"éa‘ﬁ%‘ﬁl?és f Besg e Mo c't"ﬁse R g‘r‘?t"”f?ﬁ?entl on
may cont ai Rrad§oftlof A Siradfenohme Gatayse Akdrgphitid sigral on, MAlislretogwzesi by thegmaliulare genes
Dsed 1 any BT kR 28 hndiRabs Qbut IR b RoPIAIERlg B bY ke B
adenovi®us Wﬁbﬁb’e?"ﬁ‘ﬂwshave deI etions of the El genes and the E4 gene, or
of the El E2a anch B ICHENEsn fodms BE cortial &re éivilal Rartigen ey closhiniA fas badh
functi Onal E%F%Qébh@raadm éﬁ{ﬁ%&% gpo% Q@?%’: Igaﬁﬁltgﬁé |9&rp§6t'atléﬁ intd@gt part of

E3), or or Wt hout on. of E3 _and so
on. Such dé!aé'P'P%n'Q‘eﬁ'ﬁ?aﬁ@" Bgtwg?rhqeag(ﬂndpmlqphﬁ%ﬁaqsgqualgpcyﬁ%ﬁlg §URES %hnd may
be used | n teomtsraasd Wicywbdpbriretifitéits mcd esplicathks, such as tenperature sensitive
hut at | to aClﬂl’leeN€ a%'oq%ﬁéfqeg ersﬁ&glbte forEB@clf@g@'?&\ﬂbﬁlﬁflng tH@Q&-é'H I§d &a%ﬂagh@

produced on any s q virgs i Eai {J}F ée of

repl i cati orfionahpf Pif tTihe aRAINE LI ‘é’ﬁ%ﬁ??ﬁﬂ"é@m °QP|SH5%§“%P ed;ﬂeﬁ e the
factors m ssiBOhE tieRE RN isrsaliiciord ¢d @edidté tie incesorbtioni ofia hetsrologpaiRNSdnto

|t ati on.PIEQQRE 3 Bhiei b BUaH Ao A R R P L ) s

[ ATCC Accedispesmais. N@aiso feitiptes WS?@@SCFRW[CCL 17], Detroit [e.g., Detroit
5I1|0 C@sl 7%} antheMe ;38 pé sttt regbh meeibies integavtiorg betvaer 555 Gagemd theektessamnes ar e
all availa AR, C ,

Uni versity pﬁ’oup gé) %%]gq\}é%assaF o%%@ﬁnt@%ﬁéﬂ%ﬁng@l@b@ He%grreglﬁ%%}ﬁbl e parent
cell lines may be obtained from other sources, such as PER C& cells, as
represented by the cells deposited under ECACC no. 96022940 at the European
Coll ection of Animal Cell Cultures (ECACC) at the Centre for Applied

M crobi ol ogy and Research (CAMR, UK) or Her 96 cells (Crucell). 25The

pol ynucl eoti de sequences whi ch encode i mmunogeni ¢ pol ypepti des may be
cotton optimsed for mammalian cells. Such codon-optinisation is described
i n detai I in W)05/ 025614. Cotton opt| m zat i on for certal n H VvV sequences IS

L AN s ] NN =N N PN



15del et ed region. Al though two or nore pol ynucl eoti des encodi ng i munogeni c
pol ypeptides nmay be linked as a fusion, the resulting protein may be
expressed as a fusion protein, or it may be expressed as separate protein
products, or it nmay be expressed as a fusion protein and then subsequently
broken down into smaller subunits, 20 Adjuvant Adj mants are
described in general in Vaccine Design - the Subunit and Adjuvant Approach
eg Powell and Newmran, Pl enum Press, New York, 1995. Suitable adjuvants

i nclude an alum nium salt such as al um_gi um hydroxi de or alum nium 25
phosphate, but may also be a salt of calcium iron or zinc, or may be an

| nsol ubl e Surﬁg%gassoo&lk%gIa@glwngrf\%ﬂlcﬁ IOt Sror 6 efﬂ&é/r{t?él@a% Siadisy vioagioni cal | y
or ani oni cal erivati se ysaccharides, or polyphosphazenes.

t he fornuIéPWGM'mﬁdﬂ¢W@'lnventlon it is preferred that the adjuvant

conposi tion pr efr%r%nédna|eh<)bde9.’ltﬂwé©ﬁatﬁ1$'|ﬁalnhg the sptvitisenecHiodimee vidus ineialy  be
et g{gehc ion, (r)év?rsg rgr%éﬁy(?é‘s%?ﬁhaﬁgﬁgée %{drlge AkyRke %@H%édﬁd férimdrdiiefren  ar €

not excl ud aln vaccl ne adjuvants are
par ti culbar Ivipal ShiAtindel callglat PRA. s Therpimabirsdugof Belisraaverhty tog VirgRprateasg e cyt okl ne
responses. yiffqack émuﬁcn@lnluuar RIT®ehiRs hich Bintatsaicavites nédeesan for THRsybmksingAf  t he

i mune response ccinati i
measur emren” %PNf\ﬁEe%rdc;&%‘foygﬁragF PFRTucreaSélhﬁ%%cé} ’{yﬁéeﬁé““ ﬁ‘&ﬁﬁ%é %Réreo'%yt es in
vitro af t eHIv BEtsiarhetenedioer ohfut-tenaih kT §e5e) a@?a‘ﬂﬁ?ﬂ@ﬂe Ftr%'c élﬁﬁ'@rﬁé of the
rl_ﬁlGI |tgGZa d%b,@ t%}fn,,@mméggm SRR II C Iantl body Iresponses T?us at
-type adj uvapt | i mul af es, i sol ate i-Qas to
producé®ni gh | e5E|s§”%Pﬂ%W°?t3?7i98'y &JEBKY ergte'ln?ler\'/clo%/ dq)y-(he r%lréwrﬁ%@réﬂn?en Ttqu
serum or enjobstisitiéoyf Rikdreibs DAl and Tibenuglepaedt ulhe & aqtily of BT M&esar e

re-stinula éNHb*ﬂrAaa@ttérﬁiﬂ‘é?ed .Hter\éhér{g@s)bry aﬁhadkd élrdlme&:rmtasg@rhowpemémeto

i mmunogl obul I n res onses .asso { erred
Thi -ty pe. | IHRIRTA BOTBRE €5 onpcit: rayobe ropinerbier B30 i arcwrmer OBAT S

sui tabl e for usEheiRNashd aotivisg @herentirvaiRT mseteinhplpygdiee %ﬁﬁ@ht'alrf@'e ftyitestricted to
the fol4sow, catro#ofTQ‘ﬁovF@lti\e I’ZNK@erfoﬁfé%Qbﬂﬁ\ s(rﬁ[llré@s pf’ocb&ﬁ»nd%ele&ﬁﬁﬁaégaddey an

t h | I d A
Tore Zar S o BrnuBt PRI R B bGP T RPBEZFEAR bl I 1 o
sol d under stfueaté, maclevaiappidgRlo@almy wBhimthe Bai dokeding e aanind tye thmdiflﬂy' P[?lr onot es

CD4+ T C211 res g:%géatl s@ﬁlﬂrﬁ’(rré fglﬁgd % Stcﬁsﬂnd?EMHﬁﬁthnl'r@fanﬁrﬁ%rﬁhm@m3 sfells
i.e. CD4 T 10he r

n roduced
accor di ng thgse h@’eﬁ'ﬁ regies W('ﬂ‘ 5(1: |as%¥j %ﬁbo@g Qg@l tgigf ! tLe Eﬁ' "Eg‘?"ﬁ) is a
m xtur ezoof 3- deafey Inadcamh arwhpétasip herétiovikdl BN4 gﬁnqmetlhcwedzlnto Eneerrdoeblec yl at ed
chai ns. %B%d%EENA K tfﬁh&/e&%%ﬁ%ﬁﬁtb&r}ﬁat %fpr%slaﬁt |rleh/§) Fedatind JAMRRL TR S rm' |

particle 3 I e size such

that it mayntessassieyipyeslip SialeAddp ﬁF"b'ﬂ@{HusaR%f S rabanl :P)lr‘l"“tog’r'sgé‘%lfc%g?)?fé'bear ations
are descri hgsl Diva, triftis SHervind @abaimpRaiéethe vilxpPINA toedt hioshechianosarb g Batb 24219,
Syntheti ¢ d %ﬁra\\/t%ﬁl M?@ sﬂ%s |h'tﬂ%' h%sl"bl@‘{(,%mIﬁQ%‘M}bt@fGﬂntﬁ&Ql‘r&hWtﬁdﬁgpﬁeHdareﬂ;e gooni st s

i ncl udi ng
(2- deo>aﬁ 6-suifigient teagialyse infegrajiorsin YA LS AR {lesRyIPaYiFim agsagaFHwith the viral DNA in
ni nol - 4- o- RRES PR ARG Potbin g likt DRX canpeyisdatet fdnRhe Brideied calkybebacadensavoy| ar ni no
)-0-D-gl uc ran (35, 9
R 5 L(R UL aRsy T bRy Bler L RERRNRIE booeHgh SUIERER) st SRber”
[ (R) - 3- hydwwﬂﬁﬁme&decanoyl ar ni no] decan-1, 10-di oLl , 10- bi S(dl hydr ogenophosph
ate) (VV099 / 648QlintagrelseWOmBas @Ad 2 Histinct doma@ivl thOR téMnAdeENaln( B&<atalgR)core34( R)
- dodec oyI O, for th

[ (R) - 3- ydragf%%l%e% r%i%ecanor! a’éﬁ?"? ?t]ral% ﬁ%&ﬁﬁ]aﬁ%@alp%‘?" o{thecie ui/r%nrq%]éseﬁrotp%osphate
1046- 25ar ﬁh%ﬁ&ﬁfaﬂw‘e?t'd(/'\tmfﬁll 46127) Cther TLR4 |igands which may
be used are al kyiv-Qedcsismrigena fodes phiespleatiopsnay ARSI egsanuiie Fessetehled &odi scl osed
AL W)98503%9a8?fror(?1 ﬁa%ﬁﬁ ng%ei&?%??@aspofﬂ%ﬁ oﬁéﬁﬁ’%ﬁ@ka‘n@tﬂe rtrer%a% 4@l so

di scl osed ceut as dlsclosed in

US6764840. Pepfie! (mesarepﬂeefumepmh ég}b FﬁTé% @“‘%WHP% H@ @P@”'?“Lﬁﬂér’n’i%ﬁﬁr %ts. Both
are t h@sghtyottien br@oqsrﬁétbdsewwn@d;r BYRERS gp120, gp14Sampné gpr BefaVi§vppr ef er r ed

Thl i nmmoygu r&’evﬁggnd |n1nﬁﬁ§%hg%9rﬁgtn)% ngerorg‘rd %Eﬂb&;éﬂ@ﬁagﬁ%ﬂ@rﬂe%ﬁar e wel |

known adj uvant's Lacai | Wagner. H. (1996.
A revi ew ofrattindarlyiEoy.defgchie’ 28% 8o FRAIMTRHEBIBIgideHatives thelgof AedMBHNYENB N ns.

Phyt onedi ci ne vet 2 pp 363-386). For exanple, Quil A (derived fromthe bark
of the South Anerican tree Quillaja 35Saponaria Mlina), and fractions
thereof, are described in US 5,057,540 and 'Wrths as vacci ne adjuvants",
Kenai C. Ft, Crit Rev That Drug Carrier Syst, 1996, 12(1-2):1-55; and EP O
362 279 81. The haenol ytic saponins 0521 and 0517 (HPLC purified fractions
of Qur A)



28 have been descri bed as potent system c adjuvants, and the nmethod of
their production is .disclosed in US Patent No. 5,057,540 and EP 0 362 279
31. Also described in these references is the use of 057 (a non-haernoiytic
fraction of Quil-A) which acts as a potent adjuvant for system c vacci nes.
Use of 052115 further described in Kensil eta!, (1991. J. I|nmunol ogy vol
5146, 431-437). Conbinations of 0521 and pol ysorbate or cyclodextrin are

al so known (WO 99/10008). Particul ate adjuvant systems conprising fractions
of QuilA, such as 0821 and QS7 are deSC{ébed in WO 96/ 33739 and WD

96/ 11711. One such systemis known as an Iscorn and may contain one or nore

SO 1 TSP B0t nBlarkd)s gAY Lnd MKGRLL A TR LABRLIcAL 21

conpri seTol I'ke rece especi al 3D-MRL, in

conbi nat i orpolypertides aj‘é@b?ﬁ'WUdeO"'des e'@%@rp%’a?ﬁt'ﬁfﬁ C@"&WER)%&?P@”I“H’&I"U&@”’TLR 9
l'i gands (aginmaﬁﬁg%hs foiré’)déﬁ\pﬁrlflir Ber 4 pinedr€H NVeshtijameMnias tiay Fmbmtedlfmmamb

i munosti rnylatorycol clieot ,
di nucl eoti ¢ 8§e' {‘0596‘6 agg@ff@t P geﬁls m%%é\g/)fanipﬁgbgwtﬂ% "gélgﬂ '%’gg%?fe'r?e

di nucl edt i déorerthen pee quste@r@mogpmc Mept@p@“ﬂ@r MDA Pie %eﬁ@dé!?"ﬂ‘u'lﬁ’ge'ﬂ“el ng an
adj uvant Fpdkias BichbekReh iBY¥n PRt dntidersy & tueidh 6f asrd tah beosaber Bates (VWO

96/ 02555, EP 4 8520, Davis et at, Jammunol, 1998, 160(2):870-876: Mauskie
and Davis, M ot, 1998, 161(9) 4463-8), Historically, it was observed
that the DNA fr Botexampleosn BOGTOA WmeserGaca aammupssiRdenediiet . I n furt her

studi es, SYI%HU%QEEIC Rhd rﬂéﬁﬂMSJe@pﬁJhé&ﬁ§ R@%Féﬁ’lﬁﬂwuﬁbgéﬁ'bB@Ga%rbeuﬁﬁMU@é?ﬁeS wer e

shownto be ca nmuno .efects bot hh itro
and in W vdy agm?’l’féheé gt°3§eff’ﬁ@s@m§?cf§’8p ‘égUFE’%t&VSr?c'rand’e%getnﬁ rt(‘igrpz%nrt hglgﬁy

pal i ndr omi cwheeaquemGegportmmfthélftrsg)n@rdmrnislpeﬂser@@ theditermingaend déhet hi s activity.
The central,fol&qof the CG notif in imunostinulation was Iater el uci dat ed

in a publi catl on by Krie Nat ure 374, p546,1995. has
shovvnpt hat the 6@336(5?‘?‘19" ”feoacﬁ%rd'f‘%toéhééyef’g?rlr{“@' ége#atb §8€h'f ept' d that

such sequenmesiirgrsequeavaroipartcubaekeapical a Dhsdguenca fas useain dhejinventiont ebr at e DNA,

The i mwo%hﬂbgﬁéb’f’fé(ndﬁ)‘?ﬂél@élﬁgdlﬁgsseauén@& Purine, Purine, C, G pyri m di ne,
25pyri m di ne;

erei CG not1f i s not ﬁ?f%‘IIY c? but ot her
unnet hyl at ed CoRI sqansRER D% Rt ATt Ibpt %G YAR YVSFE™End may be
used in t harapﬁastemactmwematelvwo3/025003) In certain conbinations of the six
nucl eotides a p SA &Eg&@.sca REHE 6t thebl eﬁﬁapané@m@w GbmbhR#A bBOL I s,

ei ther as repeat one m) or a conpi hation of ferent I’TD'[IE\ , can be
present i n YWHstsehBatdng %B?ﬁ&‘t‘?ré’éFf“B'@Ved'ﬁﬁ%p"ﬂ??e@é'?‘?d@’eE‘f°8N@VBP PIFSTR I"dfe t hese
30i nmurms| i dhtektat ol yor 3 @ggreet esP o cmtespondingatodasgio RICH @b triaglasntai Rolaeteinv at e
vari ous | Wig cjﬂgg%éés of PR '.HQA e dtbrble, i LﬁEIu&e%lalsﬁJs(M@PﬁrbrFU spglice

i nterferon ctivity d macr ophages drige et al
Vol 89 (no. PGB)‘fag"l@‘Wf)RT CI her unrret hyl at ed CpG cont ai ni ng sequences not
havi ng this consgweusonsoeeotee havepralBor oamposieecsirdngtottiae ibention

i mmunonodul at.o til rally
adm ni st er e&h?namﬁ‘com r'ssegla% (%'\r(%I"[’1 r}e';] hgg 'tgmhﬁ & %eg aﬁ%{;ﬁeﬂ%ﬁ(] \A%%ggﬁ}g%&
McCl uskd%e arekamatis expresaigiv ujtens- coval ently conjugated to an antigen (WO
98/16247), or fgbﬁwb@ttmr\wf/isédueaceawufsé RIthesibticSs RlngabdioltembngediieoXxi de

((Hepatltls 29 sur &R I Ltal .
Proc Nat | Aca@i”egce enc B‘éﬂ%%gg%@%& . %&9}% k B ngg%ﬁ ag&il’tg LRQ agonl st s
of potent i dfom GtteBearing ﬁ@?%ﬂ%"quﬁf'YWﬁngfﬂ"ﬁm%ﬁr@WP aciys BheSHerHUBGHHRHIS ni ng

ol i gonucl eqtfeslaso aadin¥p GNemt Aferrabrtyair addignalyitgove el bé inddited(td ceoea) the 5Such

I mmnoséd ﬁﬁt&tlgtloﬁ%tg el-socl; !(91%% tﬁg 8&% n%l(tylgﬁon sﬁé HGH)': 9& r%%o&éa%?tdglgﬁon‘%t h

carrilers, ter enul sions,

and
netallic s eﬂUP%'tut'?rh c‘}'fewlavvglyzfr aqﬁ'tﬁnﬂ'mfwef gay Eﬁf&?f"f&é t%'&ﬁhﬁ*‘ﬁf’*lﬁﬁ??ﬁﬂﬂ?% de)
For exanpl e.eu3tdMdlletays mefeﬂdsrrmlsamsmﬂtm df Bneadrubih méudined) yidhe Owgottence EPth@ 689

454) or oil S' y
formul at ed d\ll{l? Lfcw\,\%ﬁgﬁ"régpg +n99%'rﬁwéﬁ %?é]s]cz%%%)ogs g%%%?%w 'g%g%g‘}%@t

wat er 10 erRidledyoi{d2)(\A8585/ 17210) or aI um (V\D 98/ 15287); Cpt3 may be
formul agsed Wi t hd EHnabERvingy 86 p@bent BUB Ul léngBraa gplc0tor Michiatasgna@dr or with

ot her catiaq e al so
preferred, ﬂor?ergorp ['ona W'thasu'tabrsogﬁg@"g%&ég gﬁh%ﬁ%’ggyﬁgﬂ&m&@ﬁ ?pﬁg and a
&spank) demnvaww he Y aWiggoTSZHIsoRe PoF ¢ pitsgratuggtly %P@Bqagcesw;fgfm 36414; WO
99/ 12565: WD 99111241), nore particularly the conbination of 0521 and
153D- MPL. as disclosed in WD 94/00153. Alternatively, a conbination of CpG
pl us a saponin such as QS21 also forns a potent adjuvant for use in the
present invention. Alternatively the saponin may be formulated in a

| i posorne or in an !scorn and conbined with an i munostinul atory

ol i gonucl eoti de. Thus, suitable adjuvant systens include, for exanple, a



an alum nium salt. In a further aspect of the present invention
there is provided a nethod of manufacture of a vaccine formulation as
herei n descri bed, wherein the method conprises adm xi ng one or nore first

i rmunogeni ¢ pol ypeptides according to the invention with a suitable

adj uvant. 35Particularly preferred adjuvants for use in the formul ations
according to the invention are as follows: i)30-MPL 0521 in a |iposone (see

eg Adjuvant B below) 30 Alum+ 3D-MPL. iii) Alum+ QS21 in al posone
3D-MPL iv) Alum+ CpGv) 3D-MPL. + Q821 + oil in water emulsion 5 vi)Cpe
vii) 3D-NIPL Q821 (eg in a 1;pne) + de%m) 0521+ CpG Preferably,

o1 | -1 - wat &P EIRERSPon R T e & BB SR R ke e
adj uvant caenpbingtes. e airdmedntionsd Eay armermmamfw\er ?Xh'béﬁ@?tl?é?* (repegtipipect
embodi ment vQﬂabieh@ods%%h&ﬂortshﬁra@rﬂéW@Ehv FeyRS is3@8s l/vuposor nes. Suitably the

adj uvant conponent does nat, con n us, suit onposi tions
for use accor di NYSLETPEREIN %Q/%ﬁ‘?t‘?"(?ﬁ'sosg %6'{1 S%@ﬁpglioﬁ 23?\9/'?'??1 ¥p1 er than the
one or 5or eequenee indemova 8BR IVHebor s conprising one or nore het er dogous

pol ynucl eot i des; n%%%’én%o]ﬂ{ (i96s d&%@némmmehmmﬁwgﬁmb.%emﬂgymmnv ges

d d f h
[ ot hods BT WEHEN FHGE Tyt SB. b BE B O BATP B o T Cadenovi ral

vect or (s) apibpeher thedp natvatantigees ardptenérdt er ed concom tantly.

T Ily th |
pg f;g gpt y L esﬁﬁut ﬂﬁﬁ%sﬁﬁ* h&y;}a&.oﬁggéﬁerdmg t@ﬁm@ﬁhv&thB#wﬁ&h memm:eag

d h
Dby Piotmrios 8 T SARNG aeerbednpous b oChe Frepieses of e il g Kol
enbodi nent 286 Neh@tigeny @rtsuablytdneseat. i s provi ded a net hod of raising an i nmune
response whi ch 6? %ﬁ@%n@&%eﬂh@h@dﬁ'p‘?&nd@é dn mn enmﬁﬁpépklﬂé&niamﬁ@ﬂem c

poi ypept | des co- an_adj uvant %} 3 ?
adenovi r al Wé@@@r@ﬁ&wﬁvrwéteﬂﬁ‘efz(geveﬁ@fB?C'%?meé eﬂ%’t"@ éﬁ’ 66'[?5‘" 'l?o"‘l"&?’ﬁ @Peot i des
encodi Ng ONENeET) infaé ErdSEERNHT,i Neftun pgignicieotpies ymegitg idesnogdnerpelypeptides obr  nor e

TSt EUNROR o QLR B a7 B 08k | ﬁefwm@&odoﬁe&lw@zé@ or more adenoviral

vectors are a conco -formul ated” is neant
that the first SMﬁegmpleotﬁelcyrﬁwtw@ca%ﬁp?mgapa]veﬁi’a?? Fntigens 969(EIA9 Red
wi thin the isaRRn6sHTRARet i on eg a pharmaceutical conposition. 30Typically

t he adenovi { aI17 p%t(c%%r{[os tlr%lgné)ea nedp 6’]21‘3%8&%%? gédgn tgjﬁca@eMr nmaceut i cal

conmposi ti on: rna first | nmunogenic
pol ypept i deés truné¢nteddved- op6 R‘i)f@dw@h@wcﬂm P erddpulonprimaiedbdidivant are

et Fon e L S e o| WABkAtiGs, one of more
adenovi r al %@%F&?g‘g’g%’?ﬁo Qr’?e@d E%ﬁ% Qn%gﬂgg ?édgﬁggaﬁgjﬁ%%ﬁgds according to
t he i nvent i5om6HrRY (¢odwl>nhmlsg§)e— dungatadeNef ha°ﬁ7-cn¥é (GoAeRrRIGERTIC3g0! ypept i de
and/ or :nl)r g t hﬁfbtz@(b%d&%ﬂﬁ%)ébcﬁ)@agveﬁ&r@étfd N?e. pés Rmdcbdqalo@t.ra.géd)genf IS ?1_
especi al | y advan s inra 0 | re rtain
pat hogens, such® %g)gepﬂp% sz'°’i'&83 ﬂl s"i’%ﬁ? Byﬁf‘fzg ga n ﬁggﬁgﬁérrﬁo@g '[a:érons
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Conposi t i ons Mgy b Qfss: SATTONES1REEOEFEEQ I Ro 1é)Sefbrrisanbisawmersikrdyai cal |y
conprise 5a cgrrl er eg an aqueous buffered carrier. Protective conponents

such as sug may be
In another embodiment an immunogenic polypeptide contains Gag, RT, integrase and

Nef, especially in the order Gag-RT-integrase-Nef (see eg SEQ ID No 4).
30 In other embodiments the HIV antigen may be a fusion polypeptide which comprises Nef
or an immunogenic derivative thereof or an immunogenic fragment thereof, and p17 Gag and/or

any

p24 Gag or immunogenic derivatives thereof or immunogenic fragments thereof, wherein when
both p17 and p24 Gag are present there is at least one HIV antigen or immunogenic fragment
between them.
35 For example, Nef is suitably full length Nef.
For example p17 Gag and p24 Gag are suitably full length p17 and p24 respectively.



i ncl uded. Conpositions should be adm nistered in sufficient anounts
to transduce the target cells and to provide sufficient |evels of gene
transfer and expression and to permt pathogen-specific i mmune responses to
devel op thereby to provide a prophylactic or therapeutic benefit w thout
10undue adverse or with nedically acceptabl e physiol ogical effects, which
can be determ ned by those skilled in the nedical arts. Conventional and
pharmaceutically acceptable routes of adm nistration include, but are not
limted to, direct delivery to the retiga and other intraocular delivery
met hods, direct delivery to the liver, i1 nhalation, intranasal, intravenous,

i ntranuscul ar, jyhé @hb&ihéRbn infiR6dEnRPEYbEtdd mrrpasterbamlpweﬁu deamglor rectal,

oral and ot,her arenteral route
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1015 parti & es, PHboWIRT-Ref011 to 1 x 1012 particles, or about 1 x 109 to
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the size of " the animal and the route of administration. For exanple, a

sui tabl e hdman Bef a7 with key dosage (for about an 80 kg animal) for
|ntrarrusculgar |@|7eméfon is in the range of about 1 x 109 to about 5 x 102
virus 35 p?‘étlcl1 rsm[\?? I40 ug protein per nL, for a single site. One of
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80 was di ssol ved in phosphate buffered saline (PBS) to give a 2% sol ution
in the PBS. 25To provide 100 ml two fold concentrate, enulsion 5g of DL
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si ze of apprOX| nmat er 180 nm 30 2) Preparat | on of 0|I in water errul SI on

PP r— .~ 4



33 3) Preparation of |iposomal MPL A mixture of lipid (such as

phosphati dyl choline either from egg-yolk or synthetic) and chol esterol and
3 D-MPL in organic solvent, was dried down under vacuum (or alternatively
under a streamof inert gas). An aqueous solution (such as phosphate
buffered saline) was then added, and the vessel agitated until all the
l'ipid was in suspension. This suspension was then mcrofluidised until the
i i posonme size was reduced to about 100 nm and then sterile filtered
through a 0,2 pmfilter. Extrusion or sgnication could repl ace this step.
Typically the chol esterol : phosphatidyl‘choline ratio was '1:4 (wiw), and
the aqueous sol utio t i i nal rati on of
10 mg/ m . féalrﬂpe&e%aﬁy\@%fﬁo?gﬂﬁ ?Igtal%org) a‘é@ s'wﬁ['b'?zt°2@%gﬁﬂ/”§1§&&£r?ée’%ﬁ{§%§c[ﬁ nes have
a size of appooxidemtely 100 Om and are referred to as SUV (for small
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i'm Wwer e ti'rnepoi nt I mmini sation with
Fi t/ adjavaite-BIR) seiqf'@Gnﬂiﬂ"qgﬁ@CPRWPﬁH'dﬁose was injected Le. 9 ug of F4
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was used. ovirtrs carri genes 15caodi ng for Gag
(Q, RT (R)pzéni?a NeEP17):Nly onergrecificriiofiaentsh the dyerigr & %a@dégmmgﬁ'tﬁvs Day O
Day 21 Day p@@ﬁ&)}id@@ Env or a fragment or derivative thereof eg gp120, gp140 or gp160 (especially

30 gp120).

Thus in one specific embodiment, a polypeptide comprising Gag and/or Pol and/or Nef
or a fragment or derivative of any of them (eg p24-RT-Nef-p17) is a first immunogenic
polypeptide and Env or a fragment or derivative thereof eg gp120, gp140 or gp160 (especially
gp120) is a second immunogenic polypeptide.

35
Immunogenic derivatives and immunogenic fragments of antigens
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The aforementioned antigens may be employed in the form of immunogenic derivatives
or immunogenic fragments thereof rather than the whole antigen.

As used herein the term “immunogenic derivative” in relation to an antigen of native
origin refers to an antigen that have been modified in a limited way relative to its native
counterparts. For example it may include a point mutation which may change the properties of
the protein eg by improving expression in prokaryotic systems or by removing undesirable
activity, eg enzymatic activity. Immunogenic derivatives will however be sufficiently similar to the
native antigens such that they retain their antigenic properties and remain capable of raising an
immune response against the native antigen. Whether or not a given derivative raises such an
immune response may be measured by a suitably immunological assay such as an ELISA (for
antibody responses) or flow cytometry using suitable staining for cellular markers (for cellular
responses).

Immunogenic fragments are fragments which encode at least one epitope, for example a
CTL epitope, typically a peptide of at least 8 amino acids. Fragments of at least 8, for example
8-10 amino acids or up to 20, 50, 60, 70, 100, 150 or 200 amino acids in length are considered
to fall within the scope of the invention as long as the polypeptide demonstrates antigenicity,
that is to say that the major epitopes (eg CTL epitopes)are retained by the polypeptide.

Adenovirus

Adenoviral vectors of the present invention comprise one or more heterologous
polynucleotides (DNA) which encode one or more immunogenic polypeptides.

Adenoviral vectors of use in the present invention may be derived from a range of
mammalian hosts.

Adenoviruses (herein referred to as “Ad" or “Adv") have a characteristic morphology with
an icosohedral capsid consisting of three major proteins, hexon (1), penton base (lll) and a
knobbed fibre (IV), along with a number of other minor proteins, VI, VIII, IX, llla and Va2
(Russell W.C. 2000, Gen Viriol, 81:2573-2604). The virus genome is a linear, double-stranded
DNA with a terminal protein attached covalently to the §' termini, which have inverted terminal
repeats (ITRs). The virus DNA is intimately associated with the highly basic protein VIl and a
small peptide termed mu. Another protein, V, is packaged with this DNA-protein complex and
provides a struclural link to the capsid via protein VI. The virus also contains a virus-encoded
protease, which is necessary for processing of some of the structural proteins to produce
mature infectious virus.

Over 100 distinct serotypes of adenovirus have been isolated which infect various
mammalian species, 51 of which are of human origin. Thus one or more of the adenoviral
vectors may be derived from a human adenovirus.  Examples of such human-derived
adenoviruses are Ad1, Ad2, Ad4, Ad5, Ad6, Ad11, Ad 24, Ad34, Ad35, particularly Ad5, Ad11

B/



Thus it can be seen that in groups 1 and 2, the mce were i mmunized with 2
i njections of protein 20(PP) or adenovirus (AA), respectively, Mce front
groups 3 and 4, received a conventional prine- boost schedule: protein then
adenovirus (FPAA) or the other way round (AAPP) whereas in groups Sand 6,
the mce received one or two injections of a conbination (conbo) of protein
and adenovirus together according to the invention. Mce fromgroup 7 only
recei ved adjuvant control whereas mce fromgroup 6 were naive. The
foll ow ng read-outs were perforned: 35 Ant i body responses (ELI SA perforned
on the sera fron1each nd|V|duaI ani mal s?¥ r om each group): -antibody
response agains gure 4 ant | bod e i ts
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overni ght resti npitl &l h@bRbd $845E Raveeek® uitdtdricRO@ISInQf nup®BE bdRRe Merap4, RT,
Nef or pl7. The spleen cell s e é 0| nt and PE v Il.Pup wer e
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after the correspon g i nal 1 nmuni sati on. ET{E; results are
shown in Fi @w'@fsasza gesulReexROss 1o the el dudng, téesagb g t&?qsowreeﬁﬁmg %G oup 1
ani mal s foldeoyw;jbg iB@0aydo iseroprevaatt ivectoridnay liGitaep efectivenessl & deoé tewiPngr second
| muni sati ngc(l:ma ?ﬁo‘é{orts ql% tl\;)é 6W'IJ§sér&b&e@v‘ihﬂgcér@ﬁ{ﬁ%Weiyﬂ?ﬁb‘éﬂaﬁ%}g@@ F?‘APP b
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uni sat! oflhe &l ngcmrﬂ nE@etgo% %@P@{]% PESRT08ER!d WA 4ok GRORS genchrel I ©

2-31; At t he OIAts anal e data show that 04+ T-cell responses
wer e obser\/te'chpaflz?e%@a?\ﬂfg%%pm RT and Nef. 30 As shown in Figures 2a and
2b (left panel s)thagbestaysowpomat dniagtanice(trenS at @) addnograhivgies ind@B4skrofy cel |

r eSpOnS% | ghgnug?b rseg'r,o\ﬁ éjst rgr%ggwprbwh %f% érQQ%s ﬂur‘rﬁfﬁfég r£|%ct$r9 ﬂl@d@gd by two

I Muni sa ern uvant One injection of the
conbi nat i orﬁt@fddm@nmkﬂmlé‘i”@ ot ei ni adj uvant i nduces hi gher CD4+ T-cell
| evel s than tV\DNbrﬁlh@ﬁérﬂ p)mﬁaté)édea&mu%ehmbaéjomeambmftm esdntegjc fyemh intadsat i on

with p24 g“w{eﬁs ¢ E@R@ e ad Iigwrusg Sén'—a &HAI(Q‘&W lulQXo R]-mé}nné%gm rus é

i mmuni sati o I nNatli on orf adenovi rot el n/ adj uvant | Rduces a
CD4+ T-cel |C tocaliperepiicalipn oftft | gelaiedgtie? int 234 qefs- oYPé Ch@ealeﬁﬁﬁﬁ’ﬁne‘a&UF%rﬁfw th
the comy naj, Bk neﬁfzcﬁﬁlﬁcﬁfrﬁﬁﬁ th&SBeREMSoMhinfanGaRtyPEd (AR BEGAS).OPEh BNE lees

id i cal f C084- T-cell
:argnﬁnla?ﬁl y f@%g'@fﬁ 865$'ﬁ§?r°°ﬂ' Qlﬁﬂﬁﬁnd‘%@%&pep?* es, and nocgl gnrl?lsgg.z'tses

numbers of CDB8+Tusgmk los mepsetittfel asienayiral Neftors may b7 dgisied fMaaaetopdigman primate
adenovirus eg a chimpanzee adenovirus such as one selected from serotypes Pan5, Pan6,
Pan7 and Pan9.

25 Adenoviral vectors may also be derived from more than one adenovirus serotype, and
each serotype may be from the same or different source. For example they may be derived
from more than one human serotype and/or more than one non-human primate serotype.
Methods for constructing chimeric adenoviral vectors are disclosed in W02005/001103.

There are certain size restrictions associated with inserting heterologous DNA into

30 adenoviruses. Human adenoviruses have the ability to package up to 105% of the wild type
genome length (Bett et al 1993, J Virol 67 (10), 5911-21). The lower packaging limit for human
adenoviruses has been shown to be 75% of the wild type genome length (Parks et al 1995, J
Virol 71(4), 3293-8).

One example of adenoviruses of use in the present invention are adenoviruses which

35 are distinct from prevalent naturally occurring serotypes in the human population such as Ad2
and Ad5. This avoids the induction of potent immune responses against the vector which limits



As shown in Figures 2a and 2b (right panels), 21 days post | ast

i muni sation CO8+ T-cell responses were simlar after one or two

i mruni sations with the conbi nati on of adenovirustproteiniadjuvant. The CD8
response agai nst p24 observed in groups imunised either (i) twice with
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from groupg,iyPauaLS ash Ads) bl W BordicloBer} RfutiQT RIEH Adarbf @ubgrourlE whlah Its) nott _
owed by twice

adenovi r usf pr ot e| nl actl uvant o tein fo

wi th adeno@iPFRygleiissbtde: JRE Py 'f’ﬁ\&&?e%[?ﬁaw%’c}?rgﬁr? é%lzpd etween each ot her

35(Fi gioe 3). Arhesddemavirisnofftiegavestid®emfy heghaplicptionalelectivao This greahg batit hasunber s
of Q08+ T- %‘dul:e% a?ﬁﬁptbfré[ﬁcgté’ In rlﬂﬁfcorﬂﬁlerﬂﬂmg\g I, Q)ﬁ{pgr‘éﬁ lthe wid tyﬁ@tvlr@ﬁdﬁhls

responses: wn In p resPon ses detected are
mainly dir E@U &8 b&ij'ah‘r???“tﬁg@““("‘lﬂp%thg)v"“ﬁ9 dﬁe%')g adg' NP Vf‘i'zlnde%'fat'°TH8r

ant i - F4 ( Fiegardble detsipoortiee EenETaEB gr EAanes t he response observed agai nst
each of the pz%hg@de%vnr&'%ct&r@Wg&gmaﬁcea\mm th&@Brebshnt ﬁné{t@ﬁrﬂ%ﬂb@%n\%@ floRl | ows:

Low to no antib response i s detected R)roug (elg tw.ce with
adenoviZPus repficafipn )defﬁﬁt‘,’é FRERQYMeh ECTRRS TP rafungiyngs £ deletion. 'R e’ daehdid
adenovi r uskeh@t etcotdad)iaiihaniventibh enah be hepiidatianddfdetaydue dés the Abescaisf tiad dbylity
detected 19 QLA JARMALSER LY 8% Wel Nark %c@an@ﬁﬁaaet@a P E42%A0 RABL The

i nmuni sati on 50|nth|s

e e
vari abi | i tyeoe@Pmrﬁqemr%eaua?vs ajsg Q?Béé‘r"\? H%eté’aﬂl'? |°3'f‘? g?s iﬁ‘?@ Whti - Net
serol ogy, DBeOWBE|rfogxaimpiaLlesions it H3ce Emgeheaadw@dmows fehtedwedy ineM3ce with
protei %Oapﬂ'%?rbé eﬁlrﬂlngﬂeé %ﬁﬂhé Q@enmugp%@&ueﬁ&sm@ﬁ%msvmrbfm%%ahpwhge ot her

gr oups, esponse _observed g %M‘%%

conbi nat i oﬂh%funﬁiﬂ’ér"f W It ﬁFW%ﬁ”ﬁ tg‘f BVQH‘E“%P E? [y aeanPH’UBPS?'%? n

fol | owed byhtspitcie unndchssadgetaowplacesth® funtiidni Jf thisugere odust adedeVviernaskagelal owed
by twice W'récgmghgnt ghéﬁo@fu@ UQQUp@fh@tM\/%ntldﬂeﬁkon@tpargéulaq@)ﬁ%odlfﬁ@rﬁﬂe rb@ibinant

i muni sation and then s decrease over time. Antibod res onses
agai nst pl7PdgRYigse) h%rﬂé‘c&gf"ﬂy Jelsipct i et GROESITING CpAstryfipn g?

Concl ugbondeddisdaan Ryy etbheumagitesd Tiaendpygenispcedoic cel | - medi at ed i mune
response |s obseryeg,iq a&é?\%wfﬁé? %péls':oe@et %&FUCQB ‘%anaé Fuﬁ&tloﬂal'dm%'o?’%' ons.

However, when conparing group ation AA,

2xcombo gr E&sEye. aﬂth‘é’gf‘ r\'d’ﬂ]@t P%Hes('f\ab'ﬁé‘? FPt%{'ht"ieg%‘f'lo§5@é‘1'rﬂ'%‘ éﬁ‘%’l‘ﬁ’d ‘@ESSFF cel |
responses is only observed in the group i munised twice with the

pr ot ei nt adenovi rusi adj uvant conbination. In addition, simlar |evels of C04
and CD8 T cell responses can be reached after 2 single injection of the

pr ot el ni adenovi rusi adj uvant conbi nati on. Mreover, in terns of

25persi stence, the antigen-specific T cell responses observed 112 days
alter the 2nd |nnun|sat|on mnth the prote|ntadenOV|rusIadjuvant conblnatlon
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I ntrainocenicity study in En irtIMJdfried wh Pandono' eiron and F |

prol ei ntagovent B co-fornul ated together 35 38 x 10 virus particles of
Pan7GRN, in SQuL of adjuvant B or a d lution of the latter (1/2, 114 or
1/10). The CD4 and CD8 cel lul ar responses against a pool of either Nef,
pl7, p24 or RT peptides were determ ned 21 days post inmmunization (3 pools
of 3 spleens for each group). 5The foll ow ng read-out was perforned:

Cel lul ar responses (Figure 9): -nmeasured by flow cytonetry foll ow ng
surface and intracellular cytokine staifiing after overnight restinulation
of spleen Cells with pools of peptides of p24, R, Nef or pl7. The spl een

cel | s were popk ﬁgc%@% iRRAtich iy %oﬁ:@ht@iﬁ@%e@%n |th@k|iaﬂa écpéarl éheaﬂa| y&dtidns 10
Results: The results shown in gure repr es EPE)%‘ ar res’{%onses

observed afMaral§oeg Maft Mol \AF fie o755t f°“§ °ffe?hepae%f’?v5%%g A& X axis
| abel s cor rsasipaydkiaisnd iokHeomermedBtel4nds-IX M aimabausdd. wi t h 9pgF4/

108vpPan7GRN n UM4atin Be bhér ALt :%r Moﬁ@t mau&@d bhesOpgFa/
106vpPan7GRN/ fﬂﬁ'sdéalhe;% EmBte el fil 4 Ad] B o Moce i mmuni seruw\?vlth 9pgFa/

10RvpPar7 ORRE aaajeu%m'en%mav PG used B"W‘ i"}”io‘ eAd’j” aée”m’f{)l’s 8e‘i“ﬁ'fFﬁrfP S& 0t
9pgF4/ 10evpRaim fsBMNonankyweatain dletlorsudf & obly1iteNatieely, dhlafione ofreries games or

' d
o6 (F gur Gogor el R LD %’?@taﬁ;?f“ﬁmi*g%@%%?o%“yk&é‘?'%??mﬁéi an

RT, with tr?éafﬂl%'"TO’@e@"PmP'é@fp‘{?ﬁ@é theyaanpYins SEAURNCES dNaygnave e r Tk £h there! one
speci fic t @eRsddand ki Bdshink] @f tHelE, ERSaHAtES denel, oadfehd Babnd Begdidd (sugsgonses

agai nst, p24 « {‘%@eieﬁénsi;}iz gaaXrﬁj F_plgséémd argaéﬂérﬁﬂ‘ta{ IQ%]SS {)ilr{‘oftd}?’ of bIAMPS1, 'E%ryrw sed

with the no uvant 1/2 di are simlar.
These CD4 rEésmﬁ%efﬂthlcérYﬂ'hPlﬁ %&%afs@ \méﬁo CReSY] ARIRRS ingv 8¢ PatidP . \wen
t he adj uvanilefbnk Sof dmdsutg@desabndlinw betsed GDdormirsion sats otes eruetichsasechsasmi | ar

Lo the onee LLOM,SCOURS, bR vSdl bl Dades Ll o | uli on of the adjuvant B

The anti - NSEs agai conpar abl e whet her the adjuvant is
diluted 1/2 or H@tademml\»@ﬁtorsme be @&q9EPRs ONREY sUiEbleCeintich AR Yiart 6 i s

di | ut edisl/ 4apne &V@l’baﬂ@f an %thtﬁarl dorrip@n‘@ﬁlﬁl\g lctit IRds Whid®prolile e FctotsShissirgguc h
dose.r ange Tarvas febecphbalEadThs hpr i ETBARRR R Bubl® rgybialBly 2 L0
CD8+ cel | s cagbé nsad. thﬂﬂpttﬁilemt%lch/\erce" inadoRYeR® g2 dAEE hgreesHemi‘ai &y At i on of
a 3500”1008'Atsh@[AT@@n&c%édalonoa@cLrm]nmemac Keqtypent betait [ag pae@Yo,r@lL vect or
ot ypept | a2 2nia St o dPa el SenkyBRo T eheE BREE P Inoe cll HRREY S epact

of adj WPantAngritant Type CdittﬁrEeGCdJelctldmp@ﬁ@ﬁ Hoiversityt Bralexard, @é‘ffﬁssass MEginig | 301(39)4 or
\?;’Ber :3 g?g??@gpgélthé%%bfe%areﬂt BelPRES hﬁ}«'b@ébt&l‘@ fmngégg&}soﬁr@@@urbg% P‘EEO%/W aegose
range ef f eCelSc 8t ff'éﬁ’%%??tﬁfg bW'feh ‘%i'ﬁéjeg‘gg‘:édaﬂqde%ﬁgg 25223%{% fi2 COIp RBi nal i on
vacci ne. Wdollestitrhef saime! €&l mtureamEWijgteWéébmr@rme Rerligeh tNliegbighpyy andcel |

response, tﬁggead&q@AMﬂqge)&pgﬁggceﬁg chikendose of 5 adjuvant used in the conbo
is less clear for the ar?tl-

nse. Fina onsi der
the gl #al antigen- P2 W”E'e@ﬁﬁs%ﬂﬁ'an%glmfh FE'PEE'B?%&%O@?BIJSE&H{W‘%
responses agdanngtmitdidordnambalige nalis. Suct osien-einyetiorin dessrigiddedatadidy Exanpl e 3:

10 rrm"none%@dsydé5élt4u%déﬁbpm}ﬁ’a%ﬁ%r%% ¥ isBqeAtRiid it emBabRlIsRaGh wibt h Pan7GRN
or F4/adluvant R 17?7 equefitialtdor with tk:dh adenovirus ifild protein

conmponent s 8/(92T°§r| It intact t gel:her For imunisation wth F4radjuvant
B, the human dolsensarsbddimieatefdie nressnt ig@niieg tif polyauqinoddestonstiugis 5gDRIse AN ad] uvant

B. For gommmypigada @Bdé%édme.?&n%ﬁB&i@nalsbq&enﬂeanQﬁeniwaﬂé dbR3iA aMd Eyitsplap@lct i cl es in
500a of sali ovirus and

protein cor‘?B'Bﬁ'Bﬁ'ieé”di""odi'ﬁ' yfagromnﬁl[}é’ées%éf‘%ee?d q@ﬁrﬂ)e emrl}og'ﬂ?m 0?91 nrese 10 x 10"

virus part irvem®n eff thPeerrggicRNre pre$O0U! mbditd; uvant B were used 20_There were 3
rabbits per grouRprXR&Plor [iRin B QueholirdMicih adcBfiing @efle PREoRmayilhé S,

promoter from HCMV IE gene, for example wherein the 5’ untranslated region of the HCMV |E
35 gene comprising exon 1 is included and intron A is completely or partially excluded as described
in WO 02/36792.



The follong read-outs were perfornmed: Antibody responses (ELISA perforned
on the sera fromeach individual animals fromeach group): 25-antibody
response agai nst F4 -antibody response agai nst F4 conponeni s p24, RT, Nef
and 17 Lynphoproliferafive responses: The |ynphoproliferation was

determ ned by the uptake of tritiated thyrnidine by peripheral blood 30
nononucl ear cells (isolated fromwhol e blood after a density gradient)
restinmulated in vitro with pools of Nef, pl7, p24 and/or Rl peptides for 88
hours In the presence of tritiated thyq%dine for the last 16 hours of the

i ncubation, 40 Results: Lynphoprolifer(%ive response! As shown in Figure
10, the highest}y QQBf%tipénn‘Er sk ;rftgﬁ%gﬁﬁ Ry, SucARRALIY FLid b drldSuedr OUP

i mmuni sed tw ce WI"?% rote rphoproliterative response from ani nal s
i muni sed thmamelymepﬁpet%‘éefdmnﬁ%{tof%ﬂ”%ﬁ Pra@e'Ravi r usi prot ei nt adj uvant was
observed in al | |yakhéhsivé e@Bddident ortedipventidn, ssbtabditiyerpeadydd egfressed one
injection and coul d be. further I i ter the
16 i nj act B PHITHR ML TR el 20 ppinbRls ity beBidRame cP Akl

adenovi rius/Ipyetaedtier atibediment of e tjsrngen segetch ke apigens MAsEM farsion;liskedi'dhs di d
not induce R BRHbleRhdZdtiNG ahRBRE)NAS betitiied (@l betohdprblabter, ahivh MeEiROns eanted &
further siml %r i B’l ec;[]ifcﬁ%.f In.its intensity, the proliferative response
observed i rPrIBPEBECIENT FRARTSYH with the conbination of

adenovi r us/ pr ot Shusf thelpdanavital vestor mangraIPaEH @eo MpreXpRESiasisdesetiesRarhefani mal s

i muni sed QRG& eAkodk WhE SntibA thdbPhecortrbiak ofairérhadre suerhatRelg Bradtitiorsginday

appear ed hi gher than the one from ani mals fI T Qrilc%ggmggqt%nore%m SﬁuA’éfeF h 1010
viral pHttiQreesesne 9dBmE SR eSO AF T E AR T &Sl RS ¢ Rar  dsi Ay -t he
conbi nat i orthofonad ehowipramsatgr Wik antigerf aredirrebyeupressde ey 2 ivsien-t Fethdose of

adenovl rus etxﬁre&?on%%tte El'a{]‘ 84 présentih e thart dHellstus RitRCddevir@ivedtbre
15conbi natioh o

adenovi rusf protei ntadj uvant, the response .observed in
group 4 was si nmiTeROMHCIeiEe grReYRYS @ﬁfﬂféﬁ@g?%ﬂﬁﬁ%”&d% P q'ﬁ%sgoﬁf’ th the
prot ei n ( grexpiessk) mapoe vketpd:intAsnystitwadénovifis gaketsd tepjons.Her ekamide inte teef Et he
anti - F4, ant | hady. [&sponse observed in the animals 20i nmuni sed twice wth
t he COIT]DI nation oOf acl enovirusi protelnl a%j uvant is simlar. .to t}e one from
ani mal s i muni s@opg wa opmerr F’PHE“%PEFF@P?E ding IMUUNBSNCARY PRNIEN Y at 7 days
post - 2nd i niheetdsanusiindthe Resnltickepoteia s@y bw expréssexbas Hosievieoteini an itvey e of
| ntensity, 4Be.A0LL sddAERBRNS Rl A FB) B LETRAIRRM datinGfoh bl he
conbi nati on of - Adenovi r usi protel nfadj uvant remains higher at |ater
& epai nt s (%Qseahﬂ‘tlﬁgobﬁsﬁ@wﬁﬁé‘is-“ﬁﬂ'ﬁuh‘fﬂﬁﬁi sation) when conpared to the
anti - Fd2g esponse 25from animal s i mmuni sed twice with the protein. No
anti-F4 antAﬁg‘%t response i s observed in rabbits inmmuni sed once with 1010
viral particles of adenovirus. In rabbits inmmnised _once vaé@ 1012 viral
particles of adéfiexpnie@es desrribgd inaeperalin¥arshe Besian oie PuRtet 8t 2UVaRt 21 and 63
days post - i ApprALSE PRl ahdNéWiadn, BleaupPresiBlehivgtk, 16861 abi | ity of the response
observed at the : t.- 1 [ | I j G higm a
cimal o ani el ( SUEOBRGRERsA AR A AT o pR s kKB o S
di fferetft Frhoebatedniemeyalsekaedtaf FaCILTD HOKAFNRTOr A8 SR BMISTPIFFUSRANEEN 924 and
12b respecticyigley tyrobiR€, ABEjiatdsugat danmicallyes paoselly deringtised pohsanhasies cof
anti bodi es tﬁr%%tiaggn¥24 and RT and to a nmuch | esser extent Nef and pl7.
Concl usi on:poyﬁrrp rbpro iferative and anti body responses coul d be induced in
rabbits aft erintigdormjatien ofdirdnyention itdorrpleEsdiaR theiuipm comPostion RIFEHEYEN ¢
pol ypept i dapdudss Ataneaporal. Ho@eisd It witidbauadenitorgl teat histereloogsLiscly@gyitec| eol i de
encodi ngy aqwi M{;g&%géscar@%?/&g,g@dw and an adjuvant. In addition, we have

("8 ynphoprol |

evi dence t hat Iferative resPons_e can be recall ed afteé athird
i njection of YE&RAOVEGATERTAN GTCINGRdiHYPIS are PRAUCYRAY suied {9 1B SlYAehdifdee (i n
intensity and opeisitgleeniokine iespadbeeTraditbnailytthe bdseindickiorevii thaiB11pihd baamieadlj uvant
conbi natio etV 0f v <R dj uvant B
and C7- mq%gﬁ’ggk%%&?é}s%g?t{%393@39@0%‘%%{“&‘?@?%&%é@ﬁéfs%i’g'?l)"ﬁ‘g_Ex eri ment al
desi gn CB6PIodvtiog ofEteor TharMiakings b TuyeRhqCHas & voafie restimuigiavit erieePent

conbi nadgd ongndlot Gib AEaduRdnent offifCIe 1: RAR A KAO ! BtiyerspesiednittodPregpdrRbaso/ ani mal i n

50p1Adj uvant 13 t. O-hu ) iSeha S MEd H Lk
particl es/ ani maﬁusﬁlyg] t?‘?]en ?ﬂ%?r’pﬁ!'se&gqﬁscn%ﬂ?epar%%ggeug’ggﬁl?gﬁg piﬁJguce
15W02006 10 1gdr0ereEpapHgpelcytakiserof visp {as fedg e dia thgsgrum) or ex vivo (cytokines that



cp. nxagitcm C7- GRN 20C7- GRNI  adj uvant B C7- GRNI F4co C7- GRN F4col adj uvant
B F4co F4co/ adjuvant B 25adjuvant B C7 enpty Crenpty/ adjuvant B

Crenpty/ F4co Crenptyl F4co/ adjuvant B 30 Schedul e of immunizations and

i mmune response anal ysis | muni sations were carried out at day 0 and day
21. intracellular cytokine staining (I1CS) was carried out at 21 days, 28
days (7 days post |Imunisation 2), 42 days (21 days post 35i mruni sation 2),
and 77 days (56 days post inmunisation 2). 42 Results H V-specific CH4 T
cell resonses 5The results are shown ig the follow ng figures:
Cpg?tlfaﬁagion ofCD4 T celb,L. The % of”'CCB 0D4 T cel I s secreting 1FN-y

and/ or isre e f; f our

ti me- poi nt &% "ﬁé’?ﬁ"’g l?eé\lqltw II£ %re rgﬁmlﬁéﬁlﬂggkgéﬁ J'tm;rweHHE?Péﬁngtggg ox vivo (2
hour s bef osmecéid gintinogiotpfin t%@@?seﬂsé?fdﬁt‘?ﬂ"t'ﬁé he8PelPf- ght) with a pool of

peptides coveripgrefé ﬁﬁ%%mu@amnmlm w&mkam fprfrodieaiis eodwasdjoeasur ed by

| CS. Each val
the freau eﬁ@&gugfolr ’Sgﬁeslaﬁf%?sgntdﬁgr?tloﬁgngp E%L djs rg %f «%stn%{ed %o tﬂé Fo‘ﬁowu(}y snbut bn of
i mrunl z&t | ons, Thedof likeqenrenioy(ToR) @mawe@qpﬁ@ajly en awlstawcr\gs gfipid 4 derivative

15i muni Za?yér@&ﬁaﬂ%ﬁwoﬁ@p‘%@pﬂ@@ﬁ@ﬁ A @ mpsdricDef D0&cylated alanedbshogpipRise@ pool  of
3 mce. s at days after two the val ue obtained for one

3 D -MPL is sold under the trademark MPL® by GlaxoSmithKline and primarily
promotes CD4+ T cell responses characterized by the production of IFN-g (Th1cellsi.e. CD4 T

10 helper cells with a type-1 phenotype). It can be produced according to the methods disclosed in
GB 2 220 211 A. Chemically it is a mixture of 3-deacylated monophosphoryl lipid A with 3, 4, 5
or 6 acylated chains. Preferably in the compositions of the present invention small particle 3 D-
MPL is used. Small particle 3 D -MPL has a particle size such that it may be sterile-filtered
through a 0.22um filter. Such preparations are described in International Patent Application No.

15  W094/21292. Synthetic derivatives of lipid A are known and thought to be TLR 4 agonists
including, but not limited to:

OM174 (2-deoxy-6-0-[2-deoxy-2-{(R)-3-dodecanoyloxytetra-decanoylamino]-4-o-
phosphono-B-D-gIucopyranosyl]-2-[(R)-3-hydroxytetradecanoylamino]-oc—D-
glucopyranosyldihydrogenphosphate), (WO 95/14026)

20 OM 294 DP (38, 9 R) =3-[(R)-dodecanoyloxytetradecanoylamino]-4-oxo-5-aza-9(R)-
[(R)-3-hydroxytetradecanoylamino]decan-1,10-diol, 1,10-bis(dihyd rogenophosphate) (WO99
/64301 and WO 00/0462 )

OM 197 MP-Ac DP (3S-, 9R) -3-[(R) -dodecanoyloxytetradecanoylamino]-4-oxo-5-aza-9-
[(R)-3-hydroxytetradecanoylamino]decan-1,10-diol, 1 -dihydrogenophosphate 10-(6-

25  aminohexanoate) (WO 01/46127)

Other TLR4 ligands which may be used are alkyl Glucosaminide phosphates (AGPs)
such as those disclosed in W09850399 or US6303347 (processes for preparation of AGPs are
also disclosed), or pharmaceutically acceptable salts of AGPs as disclosed in US6764840.
Some AGPs are TLR4 agonists, and some are TLR4 antagonists. Both are thought to be useful

30 as adjuvants.

Saponins are also preferred Th1 immunostimulants in accordance with the invention.
Saponins are well known adjuvants and are taught in: Lacaille-Dubois, M and Wagner H. (1996.
A review of the biological and pharmacological activities of saponins. Phytomedicine vol 2 pp
363-386). For example, Quil A (derived from the bark of the South American tree Quillaja

35  Saponaria Molina), and fractions thereof, are described in US 5,057,540 and “Saponins as
vaccine adjuvants”, Kensil, C. R., Crit Rev Ther Drug Carrier Syst, 1996, 12 (1-2):1-55; and EP
0 362 279 B1. The haemolytic saponins QS21 and QS17 (HPLC purified fractions of Quil A)



Fijjybkine production ofG)1 | cells | days after Iw foenunifzeti The %
of F4-specific CD4 T cells secreting 1L-2 and/or IFN-y is represented for 5
pools of 3 mce. 20 Results for the imunization with F4cci adjuvant B (A),
F4cot adjuvant B 1C7 enpty (B) and F4co/ adjuvant B /C7-GRN (C) are
presented. The frequency of 14-specific circulating CD4 T cells reaches
2.82% 21 days after two inmuni zations with the F4co/ adjuvant B conbi nati on
and declines to 0,91% 56 days post- 25 inmunization (Figure 13). Two doses
of the C7-GRN virus alone result in 0.52% of F4-specific circulating C04 T
cells 21 days post l|ast inmunization and the presence of the adjuvant

adj uvant B does ng I T ty vector
C7 or the rhgx%l?ﬁwnesc nkee?/a @%{%htssygtgrﬁlggﬁﬁ\%g% Q’ﬁit%rﬁ?ﬁwﬁ Rk g]é)c{&@%%ﬁrgd et Ok
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T cel | rfespensies-4py. Qaubimitiofsel @F21 anstaplyaqibateer qvﬁ?fteétﬂﬁua@tadf@én@”
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cyt oki ne prmajueottaiongbrovee sdpatinaf t er i muni zation with F4col adjuvant B,

the P4- speCI f' CT%JUV&Q%} the pRE&H ﬁb&m&%ky ih Ebhlcm’ar@&dprlsbs 2TolAdéliebépigt Of
C7enmpty or rotocol does not alter this profile.

5As a r&ul(irLR)t"'H'é%'?é’ ‘Eﬁi’ﬁ%la'gmér "‘tcﬁﬂp %WEWBF 85T F4-specific CD4 T cel |
response is obt a@iheeslitafi¢ atfjuventriniudentiRohligandsHagdnistsFATwE aa@ifal Peferres
conbi nat i Orlmﬁmoshm&ntﬁs% nﬂh@ﬁ%ﬁrﬁ@at@rfy oﬁJbﬁu&é?on%ntéw‘dgsmﬁlemﬁata@ch npr ove nor

alter this response, (goen S

E (% 1% C |ne i Bmu ?eo?dem tlIhe results
are shown idnueRRidpsf ?Rﬁv? 9§ F%tgevl'—al 'Fure yicé; '@ﬁ'}?tsf‘?l Cati°on ore
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adm ni stered al one Experinental desian:



CB6F1 m ce were imuni zed once intranuscularly with a dose range (10'", 109
& 10 viral 25 particles) of the C7 chinpadenovirus expressing the CSP

mal aria antigen and the CSP-specific (Ctermand Nterm) CD4 and CD8 T cell
responses were determ ned 21, 28 and 35 days post-injection by ICS
(I'ntra-cellular Cylokine Staining). CSP-scecific CD4 T cell responses 30
The results are showmn i hMy figures: Figure 18. Quantification of
CSP-specific CD4 T cells. The % of CD4 T cells secreting IFNy and/or 1L-2
is represented for each protocol of imunization at three tine-points.
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cel | responses Wiesesuifetieadiivaedyssmy i@“@l iqf xamplel 3 eAMRinatisfr ) RPARPNEPRPHI ng) .

30 Thelééspalﬁlﬁﬁcbrﬁfef%b@%btmh EBSTANSA SlumidnNeltser & des@Bed ITMOToZBdosaANi mal s
were al'so determn t n i,zation.
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cel I's. Thw&% %6k ré‘é’cltdgénl@&ﬁﬁp@&lhdhgﬂriel'_d\ihgoaﬂﬂ»éQﬂenblhedZn btﬁ:le&@m esented for
each protoco

| ynphocyt e<OpPBES |yp%%sz®%}> ‘i’gcioé?ld )?V c%/%;é\;}%w?g' osu(%oén R P"g‘p’g Ya ccjﬁloihgl nI 819 dt he
Br ef el ditn tdaeprise\se immngivstmuwidtori olipopustsiotidsf pept i des covering the CSP N-term
sequence and t he, cwhakiffe E]MMQBM%eé QEMarﬂWNPL ahdiord)ponvas neasured by
| CS. Each val ueA ngmct:ul?aerlyapgtee{ltagjuvant fonnlﬁ)acglon mvcﬂvmg Qg%CgD MPL & tocopherol in an oil
in water emulsion is described in WO 95/17210 and is another preferred formulation for use in
the invention.
30 Another preferred formulation comprises a CpG oligonucleotide alone or together with
an aluminium salt.
In a further aspect of the present invention there is provided a method of manufacture
of a vaccine formulation as herein described, wherein the method comprises admixing one or
more first immunogenic polypeptides according to the invention with a suitable adjuvant.
35 Particularly preferred adjuvants for use in the formulations according to the invention
are as follows:
i) 3D-MPL + QS21 in a liposome (see eg Adjuvant B below)



5 Figure 21. Quantification of CSP(C-tem )-sPecific CD4 T cells. The % of
CD4 T cells secreting IFN-7 and/or /L-2 is represented for each protocol of
i mruni zation at five tinme-points. Peripheral blood | ynphocytes (MIs) were
stinmulated ex vivo (2 hours before addition of the Brefeldin then
overnight) wth a pool of peptides covering the CSP C-term sequence and the
cyt oki ne 10production (I FNg and/or |L-2) was neasured by ICS. Each value is
the average of 4 pools of 7 mce. These results indicate that mce

i mmuni zed with 3 injections of the conbination [RTS, S + C7- CS2 101

+Adj uvant B] display higher antigen-spefific C04 T cell responses (both
agai nst the 15Ctermand N-term part of CSP) than the mce imunized with 3
i nj ecti ons'bf RTEEEAY; Vant B, CSP-specific CDS T cell responses 20The
resul ts ar ¢)shovrun nQSReinfadipbsmentd-Mgur es: Figure 22. Quantification of
CSP(N-ter V-)speqjh]‘ni,QCQQB T cells. The %of 008 T cells secreting I FNL
andlor IL-2°is represented for each protocol of inmunization at five
time-poi nt¥) PerPidr 5RSE] 68@'"I"‘S§‘f‘?‘bﬁ’8@§/?'}as (PBLs) were stimulated ex vivo (2
hours bef onvg addipd on of the Brefeldin then 25 overnight) with a pool of
pepti des coxeri ng ke : SEHe and the cytokine production (IFNg
and/or 11- %S Was%rr'%‘g'srjrgg% ggnﬁé@) Each@\'}gl ue is the average of 4 pools of 7
m ce. Fi guMd) 23 O%314/PPfication of CSPKeterm)-specific COS T cells. The %
of CDS T cell s meferaly) thgad®ahiid\erésented /irothe fokm 2f a lposaape, EX8M ergnfobin-vesderh
protocol of | I zat i LitEs AU ) : mphocyt es
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and the cyt oki nguitatipee atijuant ¢dnfpblae nadabs aot cohtaid anyvesis [ihas suiteldy, lsympaEBonsEac h
value is the aver fo 4 } I rmpart of
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Fi oure 24. s66adtninfunegdnicalypéptifisTuetpadiom aopatingébody titers. The sera fromthe
m ce wgre collected at 14 and 42 days post 31-'1 imuni zation. The anti - CSP
antibody titers were nmeasured in each 10of these individual sera by ELBA
The dat a slfomposions,dospsswpd piwinigFaHoOmNt | body titers + 95% confi dence
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of the combi nation S, S + C7- 1 1010 + Adjuvant B display simlar
CSP- speci f i28¢ ﬁﬁﬁb‘@%@? ?‘?'B'P'étefeﬁé:?\ncto%@ﬁ?"ce i muni zed with 3 injections of
RTS, S+Adj uvant Bpica@yri asiven eilig TadormrigiedwiipnipanognisRekpranads mylirbds a hi gh
frequengy @ fRPadculialsbbs Befrhisedhith ahy ekl imratiégenio paiRRpidetieben speci fic CO4
T calls. In addition, the RTS, S/ adjuvant B vaccine induces |low to

undet ect abP&MBEI8™ € N-term specific COB T cells, in the sane ani mal nodel ,

t he reconbi nant Tradéveoeiembedingmt efdhe Exastionthersis Arevige asnaiiogief @sipgert er m and
N-term- Spﬁﬁr’nﬂclriecre%euhwlcbmbr%‘éQ%ﬁﬁ#&e%qn bew& imokeSiPét niherogerand

N-term-specifi T cell respopses. A.§5 co ing&i ] ; i ..adj uvant
B and Ad CPOERSIHEE CEYBIRPE K %’5%‘#1%’8%”‘8_8 AMESHE gp%&gﬁfgc 51%"'%”3%8
Nl e. rr 125 speeorfriae Berolagais @aBTceetides errodingenesmere $ea¥d ITHHISORATAg RTS, S1
adj uvant B g0 Ahs GltterdirPene b o tirdd et oy éhicalolyp&itid6aha B0V ang abdiéheidit ensi ty
of both arns 01“2j the T cell r eﬁfoslgse |r:]I Or%ehlal 1)5(,, the conbi nation of RTS, S/
adj uvant B MERRPIRECVET VeLTs &[] 1L %?dg‘f‘?_ FEVelrs” of CSP-specific antibody
responses that By'‘eo-pongatedit meant hatthefirgiregunogeniceay PBRIIRTS! 16f adijva0ta® B. 30
SEQUENCES  ¢ontained within the same composition eg a pharmaceutical composition.
30 Typically the adenoviral vector is contained in a composition eg a pharmaceutical
composition.
Alternatively, the one or more first immunogenic polypeptides, the one or more
adenoviral vectors and an adjuvant are co-formulated.
Thus, there are provided compositions according to the invention which comprise one or
35  more immunogenic polypeptides, one or more adenoviral vectors, and an adjuvant.
Compositions and methods according to the invention may involve use of more than one

immunogenic polypeptide and/or more than one adenoviral vector. Use of multiple antigens is
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tcccc caatacaat ttga aggaga cgtccacgct ctgacat tgc accaacaatc cctgggcectg
acattagaoa zataagaccc gacggagaca tgaagggact cagggagtag cagtcccatc oc aaggt
ca a gagatotg ca. ggagaaccca ccaagtggog gatttctggg gaagaagagc c;tctggacga
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route of administration. For example, a suitable human or veterinary dosage (for about an 80

kg animal) for intramuscular injection is in the range of about 1 x 10° to about 5 x 10'? virus
35 particles and 4-40 ug protein per mt, for a single site. One of skill in the art may adjust these

doses, depending on the route of administration, and the therapeutic or vaccinal application for

which the compasition is employed.



49 acaagatatc attggcagaa ggatggtgct caataaagga eggatgaccc gcatttcatc ctga
cttgatctgt ctacacacca acaagctagt gagaacacca ggagagagaa acgtggcccg

ggat ctacca EggccaEHES accagttgag gcttgttaca gtgttagagt agagctgcat
cacacaaggc tcagatatcc ccagataagg ccctgtgagc ggaggtttga ccggagt act
tacttccctg actgaccttt tagaagaggc ctgcatggga cagccgccta tcaagaactg 10 SEQ
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30
2) Preparation of oil in water emulsion with QS21 and MPL
Sterile bulk emulsion was added to PBS to reach a final concentration of 500 pl of emulsion per
ml (v/v). 3 D-MPL was then added. QS21 was then added Between each addition of
component, the intermediate product was stirred for 6 minutes. Fifteen minutes later, the pH
35  was checked and adjusted if necessary to 6.8 +/- 0.1 with NaOH or HCI. The final concentration
of 3D-MPL and QS21 was 100 j4g per ml for each.
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Thus it can be seen that in groups 1 and 2, the mice were immunized with 2 injections of protein

20 (PP) or adenovirus (AA), respectively. Mice from groups 3 and 4, received a conventional prime-
boost schedule: protein then adenovirus (PPAA) or the other way round (AAPP) whereas in
groups 5 and 6, the mice received one or two injections of a combination (combo) of protein and
adenovirus together according to the invention. Mice from group 7 only received adjuvant
control whereas mice from group 6 were naive.

25

The following read-outs were performed:



45 SEG I D No 7: atgaaagtga caccatgctc gggtcacagt ctattctgtg 50 ttgggccaca
t att gggaaa gaccagat gc at gt gt aaaa at accactaa 55 aggaaaggag agat aaggtt
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cttgggatgt ctattatggg catcagatgc catgcctgtg tgtgacagaa at gaggat at
ttaaccccac tagtactact aaataaaaaa caaaaagaat tgataatgct attgtaactc
ccaattccca taacaataag tacaaegtac gaagaattat tgatgatctg gtacctgtgt
t aaagcatat tacccacaga tattttaaca aatcagttta tctgtgttac accactagta
ctgetctttt atgcactttt actaccaaaa ctcagtgatg tacattattg acgtttgatg
?c?tggaatt cagcacttgt tagtgctgca gsaaagaagc gatacagagg ccccaaccca
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-measured by flow cytometry following surface and intracellular cytokine staining after overnight
restimulation of spleen cells with pools of peptides of p24, RT, Nef or p17. The spleen cells of 3

mice per timepoint and per group were pooled for the analysis.

10
For groups 1 and 2, samples were taken for measurement 21 days after the corresponding final
immunisation. For the remaining groups, measurements were taken 21days, 56 days and 112
days after the corresponding final immunisation.

15 Results:

The resulls are shown in Figures 2-8.
The X axis labels correspond as follows:
PP — Group 1 animals following second immunisation
AA - Group 2 animals following second immunisation
20 PPAA - Group 3 animals following fourth immunisation
AAPP - Group 4 animals following fourth immunisation
Combo - Group 5 animals following immunisation
Combo x 2 - Group 6 animals following second immunisation
The measurement timepoints (21, 56 or 112 days post last immunisation) are indicated in

25  parentheses.

Cellular responses (Figure 2-3):
At the timepoints analysed, the data show that CD4+ T-cell responses were observed mainly
against p24, RT and Nef.

30
As shown in Figures 2a and 2b (left panels), 21 days post last immunisation, the highest CD4+

T-cell responses are observed with two immunisations of adenovirus followed by two
immunisations of protein/adjuvant (Group 4 animals). One injection of the combination of
adenovirus/protein/adjuvant induces higher CD4+ T-cell levels than two injections of

35 protein/adjuvant following restimulation with p24, RT or Nef peptides.
For restimulation by RT and Nef, two immunisations with the combination of
adenovirus/protein/adjuvant induces a CD4+ T-cell response slightly higher than with one



RKGPI KNCSF KLI NCNESVM VSTVQCTRG 25 VAI NCl RDNU KQ VI KLREH TWNGTEGNNT
| TGLLLTRI GG GVAPTWOOZR 30 SEQ I D No 9: atgcatcaca ateccgatcg 35 accgttcata
ggcgcacgag ggcgacgtga gcgcztaacg ggcacgcgtn. 40 ttcggggcgt tcgctggtgg
tcggcgtttc gytetgatgg gccgagctga 45 ctgacggtgc accaacctct atgtgggccc
gcgacgttgc cnegccgccg 50 gtgccccagg ctgggtggcc atggccaaca tcgatgttga
aacggggt cc 55 ggggt ggcog tgggccgcgg accagcgceccg SgCIccK9951 at gccgcatt

36

immunisation with the combination, whereas the responses with one or two immunisations were

identical for p24.

At the timepoints analysed, the CD8+ T-cell responses are mainly observed against the p24 and
5 RT peptides, and no significant numbers of CD8+ T-cells specific for Nef or p17 were detected.
As shown in Figures 2a and 2b (right panels), 21 days post last immunisation CD8+ T-cell
responses were similar after one or two immunisations with the combination of
adenovirus/protein/adjuvant. The CD8 response against p24 observed in groups immunised
either (i) twice with adenovirus or (ii) twice with adenovirus followed by twice with protein or (iii)
10  once or twice with the combination of adenovirus/protein/adjuvant were comparable to each
other and slightly lower than the one from the group immunised twice with protein followed by
twice with adenovirus. The CD8 response against RT observed in groups immunised once or
twice with the combination of adenovirus/protein/adjuvant were comparable and slightly lower to
the one from the groups immunised either (i) twice with adenovirus or (ii) twice with adenovirus
15  followed by twice with protein or (iii) twice with protein followed by twice with adenovirus.

The CD4 and CD8 T cell responses were also analysed at later timepoints (56 and 112 days
post last immunisation), when persistence of the responses can be determined (Figures 3a and
3b). The CD4 responses (Fig 3a and 3b, left panels) are mainly observed against p24, RT and

20  Nef. At these timepoints, the highest CD4 responses are observed in the animals immunised
twice with adenovirus followed by twice with protein. The CD4 response in mice immunised
once or twice with the combination of adenovirus/protein/adjuvant were comparable to each
other and generally higher than the response observed in groups immunised twice with protein
followed by twice with adenovirus.

25 At the later timepoints, the CD8 response against p24 is the highest in the group immunised
once with the combination of adenovirus/protein/adjuvant (Fig 3b, right panel). It is comparable
to the one from animals immunised twice with protein followed by twice with adenovirus and
slightly higher than the one from the animals immunised either (i) twice with the combination of
adenovirus/protein/adjuvant or (ii) twice with adenovirus followed by twice with protein. The

30 Ilatter two are comparable between each other. The CD8 response against RT is the highest
and similar in groups immunised (i) twice with the combination of adenovirus/protein/adjuvant or
(ii) twice with adenovirus followed by twice with protein. The CD8 response against RT from
groups immunised (i) twice with the combination of adenovirus/protein/adjuvant or (ii) twice with
protein followed by twice with adenovirus was slightly lower but comparable between each other

35 (Figure 3). As shown in figure 3a (right panel), no significant numbers of CD8+ T-cells specific

for Nef or p17 were detected.
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c6g8 680 GrpgHdition, similar levels of CD4 and CD8 T cell responses can be reached after a
single injection of the protein/adenovirus/adjuvant combination. Moreover, in terms of

persistence, the antigen-specific T cell responses observed 112 days after the 2™ immunisation
with the protein/adenovirus/adjuvant combination are comparable to the ones observed 112
days after the 4™ immunisations in the AAPP treatment group. Finally, it appears that 2
immunisations with the protein/adenovirus/adjuvant combination are needed to obtain an
antibody response comparable to the one obtained in the group immunised twice with the
adjuvanted protein, group that provided the highest antibody responses in general.

Example 2
Immunogenicity study in mice immunised with Pan7 GRN adenovirus and F4 protein/adjuvant B

co-formulated together

The mouse strain used was CB6F1 with 9 mice per group. Mice were immunized once with a
co-formulation of the F4 protein (1/10 of the human dose was injected i.e. 9 ug) together with 10
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cgccaccgac cgggt at gac gecggeggcg cggtgggcag 1800 1860 1520 1980 5
g9c9gaacgc cccgtgcggt gcctggcagg gtggtcgcgce tcggccaaac cgtgcaggcecg 2040
tcggattcgc tgaccggtgc cgaagagaca ttgaacgggt tgatccagtt cgatgccgcg 2100
at ccagcccg gtgatgcggg cgggcccgtc gt caacggcc taggacaggt ggtcggtatg 2160
aacacggccg cgtcctag 21:18 10
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x 108 virus particles of Pan7GRN, in 50uL of adjuvant B or a dilution of the latter (1/2, 1/4 or
1/10). The CD4 and CD8 cellular responses against a pool of either Nef, p17, p24 or RT
peptides were determined 21 days post immunization (3 pools of 3 spleens for each group).

5  The following read-out was performed:
Cellular responses (Figure 9):
-measured by flow cytometry following surface and intracellular cytokine staining after overnight
restimulation of spleen cells with pools of peptides of p24, RT, Nef or p17. The spleen cells
were pooled (3 pools of 3 spleens per group) for the analysis.

10
Results:

The results shown in Figure 9 represeht the cellular responses observed after restimulation with
a pool of p24 or RT peptides.
The X axis labels correspond as follows:

15  Adj B — Mice immunised with 9ugF4/ 10°%vpPan7GRN/ non-diluted adjuvant B
1/2 Adj B — Mice immunised with ugF4/ 10%vpPan7GRN/ adjuvant B diluted 1/2
1/4 Adj B — Mice immunised with SugF4/ 10°%pPan7GRN/ adjuvant B diluted 1/4
1/10 Adj B — Mice immunised with 9ugF4/ 10°vpPan7GRN/ adjuvant B diluted 1/10
Naive —~ Naive mice (no immunisation)

20
The results indicate that CD4 (Figure 9, left panel) and CD8 (Figure 9, right panel) responses
are mainly observed against p24 and RT, with the CD8 T cell response specific to RT being
lower than the one specific to p24. In addition, the results indicate that the CD4 responses
against p24 and RT at 21 days post-immunisations in the groups immunised with the non-

25 diluted adjuvant B or a 1/2 dilution of it are similar. These CD4 responses tend to decrease
when the adjuvant is diluted 1/4. When the adjuvant B is diluted at 1/10, the CD4 responses
observed are similar to the ones from groups immunised with the 1/4 dilution of the adjuvant B.
The anti-CD8 responses against p24 are comparable whether the adjuvant is diluted 1/2 or not.
However, the response decreases when the adjuvant B is diluted 1/4 and even more so if it is

30 diluted 1/10. In contrast, such trends are not seen for the anti-RT CD8 responses where there is

not a real dose range effect of the dose of adjuvant used.

Conclusion:

CD4+ cells and CDB+ cells against F4 components were induced by a single administration of a
35 composition containing an immunogenic polypeptide, an adenoviral vector containing a

heterologous polynucleotide encoding an immunogenic polypeptide and an adjuvant, even

when the latter was diluted. The impact of adjuvant dilution differed depending on the antigen-



SEQ D No 10: MBHTAASDNF Q L. RQDGQGFA | Pl GQAMATA GQI FSGGGSP TVHI GPTAFL
GLG TVI AINGN  GAAVQRWGS APAASLG ST GDVI TAVDGA Pl NSATAMAD ALNGHNPGDY |
SVTWOTKSG 120 OTRTONVTLA EGPPAEFMVD PGALPPEI NS ARMYAGPGSA SLVAAAQMAD S
VAS)) LFSA24. 1.80 15 SAFQSVWWEL TVGSW GSSA GLMVAAASPY VANHEVTAGQ
AELTAAQVRV AAAAYETAYO 240 LTVPPPVI AE NHAELM LI A
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specific CD4 or CD8 responses of interest. In particular the highest responses observed were
against p24 and the anti-p24 CD4 and CD8 T cell responses show a dose range effect
correlating with the dose of adjuvant used in the combination vaccine. While the same effect
can be observed for the anti-RT CD4 T cell response, the dose range effect of the dose of

5 adjuvant used in the combo is less clear for the anti-RT CD8 T cell response. Finally, if we
consider the global antigen-specific CD4 and CD8 T cell responses and sum the responses

against the 4 antigens, a dose range can be observed.

Example 3:
10 Immunogenicity study in New Zealand white rabbits immunised with Pan7GRN _or F4/adjuvant

B sequentially or with both adenovirus and protein components co-formulated together

For immunisation with F4/adjuvant B, the human dose was injected i.e. 90 ug of F4 protein in
500uL of adjuvant B. For immunisation with Pan7GRN, 10 x 10" or 10 x 10" virus particles in
500uL of saline were used. For the immunization with both adenovirus and protein components

15  co-formulated together, 90pg of F4 protein, 10 x 10" virus particles of Pan7 GRN in 500uL of

adjuvant B were used.

The vaccination schedule was as follows:

Group Day 0 Day 14 Day 126
1|F4/ adj B F4/ adj B F4/adj B
2|Pan7GRN 10710 Pan7GRN 10410
3|Pan7GRN 102 Pan7GRN 1072
4|F4/adj B/ F4/adj B/ F4/adj B/

Pan7GRN 1071 |Pan7GRN 10*1 |Pan7GRN 1071

20
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There were 3 rabbits per group except for group 1 which included only 2 rabbits.

The following read-outs were performed:

Antibody responses (ELISA performed on the sera from each individual animals from each
group):

-antibody response against F4

-antibody response against F4 components p24, RT, Nef and p17

Lymphoproliferative responses:

The lymphoproliferation was determined by the uptake of tritiated thymidine by peripheral blood
mononuclear cells (isolated from whole blood after a density gradient) restimulated in vitro with
pools of Nef, p17, p24 and/or RT peptides for 88 hours in the presence of tritiated thymidine for
the last 16 hours of the incubation.



TNI LGONTPA | ARNEAEYDE MVADDAAAMF GVAhTATAT 300 ATLLPFEFAP FNI EAGGLLE
QAAAVFEASD TAAANQLMWN VPQALQQ LAO PTQGTTPS K. 360 LGOLNKTVSP HRSPI SNNV8
MANNHVBMIN SCVSMINTLS SMLKGRAPAA A72, QAVOT. AAQ 420 NGVRAMSSI G SSLGSSGELGG
GVAANLGRAA SVOSI SVPQA WAAAHQAVTP AARPt i PLTS |, 480 20 TSAAERDPGQ
M.GGELPVGOM GARAGGOLSG VLRVI PPRPYI T MRESPAACDI APPAL SCDRP 540 ADFPALFLDP
SAMWAQVDPQ WWNI NTELGY
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Results:
Lymphoproliferative response:
As shown in Figure 10, the highest lymphoproliferative responses are observed in the group
immunised twice with protein. The lymphoproliferative response from animals immunised twice
5  with the combination of adenovirus/protein/adjuvant was observed in all rabbits from the group.
It actually peaked after one injection and could be further recalled (at similar levels than after
the 1% injection) following a third injection of the combination of adenovirus/protein/adjuvant,
suggesting that the first two injections did not induce a neutralizing response that would inhibit
any response to a furlher similar injection. In its intensity, the proliferative response observed in
10  rabbits immunised with the combination of adenovirus/protein/adjuvant was comparable to the
one observed in animals immunised once or twice with 10" viral particles of adenovirus and
appeared higher than the one from animals immunised once or twice with 10 viral particles of
adenovirus. Altogether, this suggests that using the combination of adenovirus/protein/adjuvant
could decrease the dose of adenovirus to be used. Finally, after a third injection of the
15  combination of adenovirus/protein/adjuvant, the response observed in group 4 was similar to

the one from animals immunised 3 times with the protein (group 1).

Serology:
As shown in Figure 11, the kinetic of the anti-F4 antibody response observed in the animals

20 immunised twice with the combination of adenovirus/protein/adjuvant is similar to the one from
animals immunised twice with the protein: it is already detected at 7 days post-2" injection and
then decrease over time. However, in terms of intensity, the anti-F4 response of animals
immunised twice with the combination of adenovirus/protein/adjuvant remains higher at later
timepoints (21 and 63 days post-2" immunisation) when compared to the anti-F4 response

25  from animals immunised twice with the protein. No anti-F4 antibody response is observed in
rabbits immunised once with 10'° viral particles of adenovirus. In rabbits immunised once with
10'2 viral particles of adenovirus, an anti-F4 response is only detected at 21 and 63 days post-
immunisation. In that group, the high variability of the response observed at the 63 day post-
immunisation timepoint (d77) results from a single animal (out of the 3) displaying higher titers

30 against the different F4 components, especially p24 and RT as shown in Figures 12a and 12b
respectively. The anti-F4 antibody response is mainly composed of antibodies targeting p24 and
RT and to a much lesser extent Nef and p17.

Conclusion:
35  Lymphoproliferative and antibody responses could be induced in rabbits after two injections of a

composition containing an immunogenic polypeptide, an adenoviral vector containing a

heterologous polynucleotide encoding an immunogenic polypeptide and an adjuvant. in
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addition, we have evidence that a lymphoproliferative response can be recalled after a third
injection of such composition. Finally, the best antibody response (in intensity and persistence)

is observed with the adenovirus/protein/adjuvant combination.

Example 4

Immunogenicity of F4 (codon optimized)/adjuvant B and C7-GRN when administrated as

a combination in CB6F1 mice.

Experimental design

CB6F1 mice were immunized twice (days 0 and 21) with different combinations listed below.
F4co/ adjuvant B was used at 9pg F4co/animal in 50pl AdjuvantB (1/10 human dose) and the
C7-GRN virus at 10° viral particles/animal. F4co in Example 4 is F4 prepared as described in
W02006/013106 Example 1, codon-optimised method.

Combinations

C7-GRN

C7-GRN/ adjuvant B
C7-GRN/F4co
C7-GRN/F4co/ adjuvant B
F4co

F4co/ adjuvant B

adjuvant B

C7 empty

C7empty/ adjuvant B
C7empty/F4co
C7empty/F4co/ adjuvant B

Schedule of immunizations and immune response analysis

Immunisations were carried out at day 0 and day 21. Intracellular cytokine staining (ICS) was
carried out at 21 days, 28 days (7 days post immunisation 2), 42 days (21 days post

immunisation 2), and 77 days (56 days post immunisation 2).



SEC) I D No 11: at gat gagaa aacttgccat cctcagcgtc agctetttcc tgttcgtgga
50 ggccctcttc caggagtatc agtgctacgg aagcagcagc aat acaaggg 100 30

tcct gaAcga gctcaactat gacaacgczg gaaCgaacct gtataacgag 150 ct ggagat ga

act act at gg caagcaggag aact ggtata gcctgaagaa 200
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Results

HIV-specific CD4 T cell responses

5 The results are shown in the following figures:

Figure 13. Quantification of HIV-1-specific CD4 T cells. The % of CD3 CD4 T celis secreting

IFN-y and/or IL-2 is represented for each protocol of immunization at four time-points. Peripheral
blood lymphocytes (PBLs) were stimulated ex vivo (2 hours before addition of the Brefeldin then

10 overnight) with a pool of peptides covering F4 sequence and the cytokine production was
measured by ICS. Each value is the geometric mean of 5 pools of 3 mice.

Figure 14. Distribution of the frequency of F4-specific CD4 T cells 7 days after two

immunizations. The frequency of F4-specific circulating CD4 T cells at 7 days after two
15 immunizations is represented for each protocol. Each dot represents the value obtained for one

pool of 3 mice.

Fiqure 15. Cytokine production of F4-specific CD4 T cells 7 days after iwo immunizations. The
% of F4-specific CD4 T cells secreting IL-2 and/or IFN-y is represented for 5 pools of 3 mice.

20 Results for the immunization with F4co/ adjuvant B (A), F4co/ adjuvant B /C7 empty (B) and
F4co/ adjuvant B /C7-GRN (C) are presented.

The frequency of F4-specific circulating CD4 T cells reaches 2.82% 21 days after two
immunizations with the F4co/ adjuvant B combination and declines to 0.91% 56 days post-

25 immunization (Figure 13). Two doses of the C7-GRN virus alone resuit in 0.52% of F4-specific
circulating CD4 T cells 21 days post last immunization and the presence of the adjuvant
adjuvant B does not alter this response.

The presence of the empty vector C7 or the recombinant C7-GRN virus in addition of the F4co/
30 adjuvant B mix does not increase nor interfere with the frequency of F4-specific CD4 T cell
response (3.58% and 2.82% respectively, 21 days post-last immunization). Even if no statistical
analysis has been performed, the population distribution suggests that the intensity of the F4-
specific CD4 T cell responses is not different between the three protocols F4co/ adjuvant B,
F4co/ adjuvant B /C7 empty and F4co/ adjuvant B /C7-GRN (Figure 14).
35 As expected, administration of the F4co without adjuvant B does not induce significant F4-

specific CD4 T cells.



gaacagccgg tccctgggcg agaaugacga cggcaacaac aacaacggcg 250 acaacggcag
ggagggcaaa gat gaggaca cgagggac99 gaacaacgag 300 gat aacgaga agct scg9aa
gcccaagcac aagaaactca agcagcccgc 150 35 cgacgggaac coggacccca atgcaaatcc
caacgt cgac ccaaacgcaa 400 accctaacgt ggaccccaac gccaatccca acgtcgatcc

t aat gccaat 150 ccaaat gcca accctaacgc aaat cct aat
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The profile of cytokine production shows that after immunization with F4co/ adjuvant B, the F4-
specific CD4 T cells secrete both IFN-y and IL-2. Addition of C7empty or C7-GRN in the

immunization protocol does not alter this profile.

5 As a result, these data suggest that the greatest F4-specific CD4 T cell response is obtained
after immunization with the F4co/ adjuvant B combination and that the presence of the C7-GRN

virus does not improve nor alter this response.

Antigen-specific CD8 T cell responses

10
The results are shown in the following figures

Figqure 16. Quantification of HIV-1-specific CD8 T cells. The % of CD3 CD8 T cells secreting

IFN-y and/or IL-2 is represented for each protocol of immunization at four time-points. Peripheral

15  blood lymphocytes (PBLs) were stimulated ex vivo (2 hours before addition of Brefeldin then
overnight) with a pool of peptides covering F4 and the cytokine production was measured by
ICS. Each value is the geometric mean of 5 pools of 3 mice.

Fiqure 17. Cytokine production of F4-specific CD8 T cells 7 days after two immunizations. The

20 % of F4-specific CD8 T cells secreting IL-2 and/or IFN-y is represented for 5 pools of 3 mice.
Results for the immunization with C7-GRN (A), C7-GRN/ adjuvant B (B) and C7-GRN+F4co/

adjuvant B (C) are presented.

After one injection, the recombinant vector C7-GRN induces a high frequency of F4-specific

25  circulating CD8 T cells (9,70% of total CD8 T cells, 21 days post-immunization) (Figure 4). A
second injection does not boost the F4-specific CD8 T cell response. The F4co/ adjuvant B
combination induces low to undetectable F4-specific CD8 T cells and adding this combination to
the C7-GRN does not improve or impair the F4-specific CD8 T cell response.

30 The F4-specific CD8 T cell response is delayed when the adjuvant B is added to the C7-GRN,
but reaches the same level as with the C7-GRN alone or the C7-GRN/F4co/ adjuvant B

combination at 21 days post-second immunization.

The F4-specific CD8 T cells mainly secrete IFN-y whether the C7-GRN vector is injected alone

35 orin combination with F4co/ adjuvant B (Figure 17).
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Interestingly, the F4-specific CD8 T cell response persists up to 56 days post-last immunization
without declining, suggesting that the C7 vector elicits high and persistent CD8 T cells.

Conclusions

The F4co/adjuvant B vaccine induces a high frequency of poly-functional HIV-specific CD4 T
cells but no HiV-specific CD8 T cells in CBEF1 mice. In the same animal model, the
recombinant adenovirus C7 expressing Gag, RT and Nef (Ad C7-GRN) induces a high antigen-
specific CD8 T cell response and low to undetectable antigen-specific CD4 T cells. A
combination of F4/ adjuvant B and Ad C7-GRN elicits both antigen-specific CD4 and CD8 T
cells at the same time. A combination of three components, F4co, adjuvantB and C7-GRN
elicts the highest levels of both antigen specific CD4 and CD8 T cells at the same time.
Combining F4/ adjuvant B and Ad C7-GRN has an additive effect concerning the intensity of
both arms of the cellular immune response. The effect of the antigen-specific CD4 T cell
response on the functionality of antigen-specific CD8 T cell response remains 1o be determined

in this model.

Example 5

Immunogenicity of the chimpadenovirus C7 expressing CS2 construct of CSP protein
from Plasmodium falciparum (C7-CS2) when administered alone

Experimental design:

CB6F1 mice were immunized once intramuscularly with a dose range (10'°, 10° & 10° viral
particles) of the C7 chimpadenovirus expressing the CSP malaria antigen and the CSP-specific
(C-term and N-term) CD4 and CD8 T cell responses were determined 21, 28 and 35 days post-
injection by ICS (Intra-cellular Cytokine Staining).

CSP-specific CD4 T cell responses

The results are shown in the following figures:

Figure 18. Quantification of CSP-specific CD4 T cells. The % of CD4 T cells secreting IFN-y

and/or IL-2 is represented for each protocol of immunization at three time-points. Peripheral
blood lymphocytes (PBLs) were stimulated ex vivo (2 hours before addition of the Brefeldin then
overnight) with a pool of peptides covering CSP N-term or CSP C-term sequences and the
cytokine production was measured by ICS. The responses to the C-term and N-term peptide

pools were added up and each value is the average of 5 pools of 4 mice.



750 ccaaat gcaa accccaacgc taatcccaac gccaacccaa acgccaatcc BOO

t aacaagaac aet cagggca acgRgcag98 ccat aacatg ccgaacgacc 850 45 ctaatcggaa
t gt ggacgag aacgccaacg ccaacagcgc cgtgaagaac 900 aacaacaacg aggagccctc
cgacaaecac atcaaggaat acctgaacaa 950 gat ccagaac agtctgagca ccgagtggtc
ccoctgetcc gtgacctgcg 1000

45

Fiqure 19. Quantification of CSP-specific CD8 T cells. The % of CD8 T cells secreting [FN-y

andlor IL-2 is represented for each protocol of immunization at three time-points. Peripheral
blood lymphocytes (PBLs) were stimulated ex vivo (2 hours before addition of the Brefeldin then
overnight) with a pool of peptides covering CSP N-term or CSP C-term sequences and the
5 cytokine production was measured by ICS. The responses to the C-term and N-term peptide

pools were added up and each value is the average of 5 pools of 4 mice.

These results indicate that both 10" and 10° doses of C7-CS2 elicit similar levels of CSP-
specific CD4 T cell responses (peak 0.5%) and similar levels of CSP-specific CD8 T cell
10 responses (peak 8%). The dose of 10" of C7-CS2 was chosen in subsequent experiments

where the immunogenicity of C7-CS2 in combination with RTS,S was tested (see below).

Example 6
15
Immunogenicity of C7-CS2 and RTS,S when administered as a combination in CB6F1
mice
Experimental design:
20

CB6F1 mice were immunized three times intramuscularly (day 0, 14 & 28) with either a

combination of the malaria vaccine candidate RTS,S (5ug) in 50pl of Adjuvant B (referred as P-

P-P in the figures below) or a combination of RTS,S (5pg) and C7-CS2(10' viral particles) in

50ul of Adjuvant B (referred as C-C-C in the figures below). The CSP-specific (C-term and N-
25 term) CD4 and CD8 T cell responses were determined at the following time-points:

- 7 days post 2 immunizations

- 7,21, 35 and 49 days post 3 immunizations

CSP-specific T cell responses were determined by ICS (Intra-cellular Cytokine Staining).

30 The CSP-specific antibody responses in the sera from immunized animals were also
determined by ELISA at 14 and 42 days post- 3" immunization.

CSP-specific CD4 T cell responses

35
The results are shown in the following figures:

Figure 20. Quantification of CSP(N-term)-specific CD4 T cells. The % of CD4 T cells secreting

IFN-y and/or IL-2 is represented for each protocol of immunization at five time-points. Peripheral
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blood lymphocytes (PBLs) were stimulated ex vivo (2 hours before addition of the Brefeldin then
overnight) with a pool of peptides covering the CSP N-term sequence and the cytokine
production (IFNg and/or 1L-2) was measured by ICS. Each value is the average of 4 pools of 7

mice.

Figure 21. Quantification of CSP(C-term)-specific CD4 T cells. The % of CD4 T cells secreting

IFN-y and/for IL.-2 is represented for each protocol of immunization at five time-points. Peripheral
blood lymphocytes (PBLs) were stimulated ex vivo (2 hours before addition of the Brefeldin then
overnight) with a pool of peptides covering the CSP C-term sequence and the cytokine
production (IFNg and/or IL-2) was measured by ICS. Each value is the average of 4 pools of 7

mice.

These results indicate that mice immunized with 3 injections of the combination [RTS,S + C7-
CS2 10" +Adjuvant B] display higher antigen-specific CD4 T cell responses (both against the
C-term and N-term part of CSP) than the mice immunized with 3 injections of RTS,S+Adjuvant
B.

CSP-specific CD8 T cell responses

The results are shown in the following figures:

Figure 22. Quantification of CSP(N-term)-specific CD8 T cells. The % of CD8 T cells secreting

IFN-y and/or IL-2 is represented for each protocol of immunization at five time-points. Peripheral
blood lymphocytes (PBLs) were stimulated ex vivo (2 hours before addition of the Brefeldin then
overnight) with a pool of peptides covering the CSP N-term sequence and the cytokine
production (IFNg and/or IL-2) was measured by ICS. Each value is the average of 4 pools of 7

mice.

Figure 23. Quantification of CSP(C-term)-specific CD8 T cells. The % of CD8 T cells secreting

IFN-y andfor IL-2 is represented for each protocol of immunization at five time-points. Peripheral
blood lymphocytes (PBLs) were stimulated ex vivo (2 hours before addition of the Brefeldin then
overnight) with a pool of peptides covering the CSP C-term sequence and the cytokine
production (IFNg and/or IL-2) was measured by ICS. Each value is the average of 4 pools of 7

mice.

These results indicate that mice immunized with 3 injections of the combination [RTS,S + C7-
CS2 10" + Adjuvant B ] display higher antigen-specific CD8 T cell responses (both against the

gacgagctgg
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C-term and N-term part of CSP) than the mice immunized with 3 injections of RTS,S+Adjuvant
B.

CSP-specific antibody responses

The results are shown in the following figure:

Fiqure 24. Quantification of CSP-specific antibody titers.The sera from the mice were collected

at 14 and 42 days post 3" immurization. The anti-CSP antibody titers were measured in each
10  of these individual sera by ELISA. The data shown is the geometric mean antibody titers + 95%

confidence interval.

These results indicate that mice immunized with 3 injections of the combination [RTS,S + C7-
15 €S2 10" + Adjuvant B ] display similar CSP-specific antibody titers than the mice immunized
with 3 injections of RTS,S+Adjuvant B.

Conclusions

20 The RTS,S/adjuvant B vaccine induces a high frequency of CSP C-term-specific CD4 T cells
but no CSP N-term specific CD4 T cells. In addition, the RTS,S/adjuvant B vaccine induces low
to undetectable CSP C& N-term specific CD8 T cells. In the same animal model, the
recombinant adenovirus C7 expressing CSP induces high CSP(C-term and N-term)-specific
CD8 T cell responses and lower CSP(C-term and N-term)-specific CD4 T cell responses. A

25  combination of RTS,S/ adjuvant B and Ad C7-CS2 elicits high levels of both CSP(C-term and N-
term)-specific CD4 and CD8 T cells at the same time. Combining RTS,S/ adjuvant B and Ad C7-
CS2 has an additive effect concerning the intensity of both arms of the T cell response. Finally,
the combination of RTS,S/ adjuvant B and Ad C7-CS2 elicits high levels of CSP-specific
antibody responses that are comparable to the ones induced by RTS,S/adjuvant B.
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60 NNNEEPSDNH | NI CYLNXI QM SLSTEWSPOS VTCGNG NVE | KPGSANKPK 350

KKI CAMEKCS SVFI TVWNBAI
ccgat CCCaa tgcaaat cca aatgcaaacc caaacgcaaa 50
caaaccccaa tgcaaatcct aatgcaaatc
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SEQUENCES
SEQID No 1:

1 atgggtgccc

51 gaaaattagg
101 tecgtgtgggc
151 ctggaaacat
201 cctccagace
251 ccctectactg
301 ttggacaaaa
351 ggcagctgcet
401 ttgtccaaaa
451 acgctcaatg
501 ggttatcccc
551 tcaatacaat
601 ttgaaggaga
651 cgtccacgct
701 ctgacattgc
751 accaacaatc
801 cctgggcctg
851 acattagaca
901 tataagaccc
951 gacggagaca
1001 tgaaggcact
1051 cagggagtag
1101 cagtcccatc
1151 ccaaggtcaa
1201 gagatctgca
1251 ggagaacceca
1301 ccaagtggcg
1351 gatttctggg
1401 gaagaagagc
1451 ctctggacga
1501 aacaacgaga
1551 ctggaagggc
1601 agcegtttcg
1651 gacctgtacg
1701 tgaggagctg
1751 agaagcatca
1801 cccgacaagt
1851 gaccgtgaac
1901 agatctatcc
1951 accaaggccc
2001 gctggctgag
2051 atgacccctc
2101 cagtggacat
2151 caagtacgcece
2201 ccgaggccgt
2251 acacccaagt
2301 gaccgaatat
2351 cacctcctct
2401 ggcgecggaga
2451 cgggaaggce
2501 tgaccgacac
2551 ctccaggact
2601 gctgggcatt
2651 accagattat
2701 gtcceggeec
2751 gagtgcgggg
2801 aggtaccttt
2851 tttttaaaag

G 382

gagcttcggt
ctgcgeecgyg
ctcgagggag
ctgagggatg
gggagtgaag
cgtacaccag
ttgaggagga
gacactgggc
cattcagggc
cctgggtgaa
atgttctccg
gcttaatacc
ctatcaacga
ggcccaatceg
cggcaccace
ctcccatcce
aacaagatcg
gggacccaaa
tgcgagcaga
ctcetggtac
aggcccggcet
gcggacccegg
gagaccgtgc
gcagtggeca
ccgagatgga
tacaacaccc
caagctggtg
aggtccagct
gtgaccgtgce
ggactttaga
cccctggecat
tctecegeca
gaagcagaac
tgggctctga
aggcagcatc
gaaggagccg
ggaccgtgca
gacatccaga
cgggatcaag
tgaccgaggt
aaccgggaga
caaggacctg
accagattta
cgcatgaggg
ccagaagatc
tcaagctgcce
tggcaggcca
ggtgaagctg
cattctacgt
gggtacgtca
caccaaccag
ccggectgga
attcaggcce
cgagcagctg
ataagggcat
attagaaagg
aagaccaatg
aaaagggggyg

55 SEQ ID No 13
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actgtctggt
gaggcaaaaa
cttgaacggt
tecgccagatc
agctgaggtc
aggatcgaga
gcaaaacaag
atagcaacca
cagatggttc
ggttgtcgaa
ctttgagtga
gtgggcggcee
ggaggcagcec
cgcecggaca
tctacactgc
agttggagaa
tgcgcatgta
gagcctttta
gcaggcctct
agaacgctaa
gccaccctgg
acacaaagcc
cggtgaagct
ctcaccgagg
gaaagagggc
ccgtgtttgce
gatttccggg
gggcatecccc
tggacgtggg
aagtacaccg
cagatatcag
ttttccagag
ccegatatcg
cctggaaatc
tgctgagatg
ccattcctga
gcctategtce
agctggtggg
gtgcgccagc
gattccccte
tcctgaagga
atcgccgaaa
ccaggagect
gcgcccacac
acgaccgagt
tatccagaag
cctggattcce
tggtaccagc
ggacggcgcg
ccaaccgggg
aagacggagc
ggtgaacatc
agccggacca
atcaagaaag
tggcggcaac
tgctgatggt
acttacaagg
actggaaggg

ggagagctgg
gaaatacaag
ttgcecgtgaa
ctggggcaat
cttgtataac
ttaaggatac
agcaagaaga
ggtatcacag
atcaggccat
gagaaggcct
gggggccact
atcaggccgce
gagtgggaca
gatgcgggag
aagagcaaat
atctataaac
ctctccgaca
gggattacgt
caggaggtca
cceccgactge
aagagatgat
agagtgttga
gaaacccggyg
agaagatcaa
aagatcagca
catcaagaag
agctgaataa
catccggeccg
cgacgcttac
cctttaccat
tacaacgtcc
ctccatgacc
tcatctacca
gggcagcatc
gggcctgacc
agatgggcta
ctcceccgaga
caagctcaac
tctgcaagct
acggaggaag
gcccgtgcac
tccagaagca
ttcaagaacc
caacgatgtc
ccatcgtgat
gagacctggg
cgagtgggag
tcgagaagga
gccaaccgceg
ccgccagaag
tgcaggccat
gtgacggaca
gtcegagagce
agaaggtcta
gagcaggtcg
gggttttcca
cagctgtaga
ctaattcact

DELDVANDI E
at gat ggct c

ccccaatgca aatcctaatg

acagatggga
ctcaagcata
cccaggcectg
tgcagccatc
acagtggcta
caaggaggcc
aggcccagca
aactatccta
cagccceegg
tttctectga
cctcaggacc
catgcaaatg
gagtgcatcc
cctegegget
cggatggatg
ggtggatcat
tccatecttg
cgaccggttt
aaaactggat
aaaacaatct
gaccgcctgt
tgggcccecat
atggacggcc
ggcectggtg
agatcgggcc
aaggacagca
gcggacccag
gcctgaagaa
ttcagegtce
cccatctatce
tccececaggg
aagatcctgg
gtacatggac
gcacgaagat
actccggaca
cgagctccat
aggacagctg
tgggctagcc
gctgcgegge
ccgagctcga
ggcgtgtact
gggccagggy
tcaagaccgg
aagcagctga
ctgggggaag
agacgtggtg
ttcgtgaata
gcccatcgtg
aaacaaagct
gtcgtcaccc
ctatctcgct
geccagtacge
gaactggtga
cctcgeetgg
acaagctggt
gtcacacctc
tcttagccac
cccaaagaag



100 5 ctaatgccaa tccaaatgca aatccaaatg caaacccaaa cgtaaacccc 150

aat gcaaatc ctaatgccaa tccaaatgca aatccaaats caaacccaaa 200

t gcaaaccca

aat gcaaacc ccaatgcaaa tectaataaa aacaatcaag 250 gtaat ggaca aggtcacaat
acgccaaat g acccaaaccg aaalgtagat 300 gaaaatgata atgccaacag tgctgtaaaa
aat aat aat a acgaagaacc 350 10
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2901 acaagatatc
2951 attggcagaa
3001 ggatggtgct
3051 caataaagga
3101 tggatgaccc
3151 gcatttcatc
3201 ctga
SEQ ID No 2:
1 MGARASVLSG
51 LETSEGCRQI
101 LDKIEEEQNK
151 TLNAWVKVVE
201 LKETINEEAA
251 TNNPPIPVGE
301 YKTLRAEQAS
351 QGVGGPGHKA
401 EICTEMEKEG
451 DFWEVQLGIP
501 NNETPGIRYQ
551 DLYVGSDLEI
601 PDKWTVQPIV
651 TKALTEVIPL
701 QWTYQIYQEP
751 TPKFKLPIQK
801 GAETFYVDGA
851 LQODSGLEVNI
901 VPAHKGIGGN
951 FLKEKGGLEG
1001 GWCYKLVPVE
1051 AFHHVARELH
SEQ ID No 3:
1 atggccgcca
51 gaagatcaga
101 tggtgtgggc
151 ctggagacca
201 cgtgaaaacc
251 ccctgtactg
301 ctggacaaga
351 ggccgetgece
401 tcatccagaa
451 accctgaatg
501 agtgatccct
551 tgaacgtgat
601 ctgaaggaca
651 cgtgcaggcc
701 gcgacatcgce
751 accggcaacc
801 cctgggcectg
851 atatcaagca
901 ttcaaggccc
951 gaccgagacc
1001 tgaaggccct
1051 cagggagtgg
1101 gagccaggcc
1151 dJdccagaadcg
1201 agaaactgca
1251 agggcaccag

cttgatctgt
ctacacacca
acaagctagt
gagaacacca
ggagagagaa
acgtggceccg

GELDRWEKIR
LGQLQPSLQT
SKKKAQOAAA
EKAFSPEVIP
EWDRVHPVHA
IYKRWIILGL
QEVKNWMTET
RVLMGPISPI
KISKIGPENP
HPAGLKKKKS
YNVLPQGWKG
GQHRTKIEEL
LPEKDSWTVN
TEEAELELAE
FKNLKTGKYA
ETWETWWTEY
ANRETKLGKA
VTDSQYALGI
EQVDKLVSAG
LIHSQRRQDI
PDKVEEANKG
PEYFKNC

gagccagcat
ctgaggcctg
cagcagagag
ccgagggctg
ggcaccgagyg
cgtgcaccag
tcgaggagat
gacaccggcg
tgcccagggce
cctgggtgaa
atgttcagcg
gctgaacatt
ccatcaatga
ggacccatcec
cggcaccacc
ctcceatcecec
aacaagattg
gggccccaag
tgagagccga
ctgctggtgce
gggcagcggce
gcggacccegyg
cagcagacca
gatcaagtgc
gagecccccag
atgaaggact
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ggatctacca
gggccagggg
accagttgag
gcttgttaca
gtgttagagt
agagctgcat

LRPGGKKKYK
GSEELRSLYN
DTGHSNQVSQ
MFSALSEGAT
GPIAPGQMRE
NKIVRMYSPT
LLVQNANPDC
ETVPVKLKPG
YNTPVFAIKK
VTVLDVGDAY
SPAIFQSSMT
RQHLLRWGLT
DIQKLVGKLN
NREILKEPVH
RMRGAHTNDV
WQATWIPEWE
GYVTNRGRQK
IQAQPDQSES
IRKVLMVGFP
LDLWIYHTQG
ENTSLLHPVS

cctgagcgag
gcggcaagaa
ctggatcgct
ccagcagatc
agatcaagag
cggatcgacg
ccagaacaag
acagcagcaa
cagatgatcc
agtgatcgag
ccectgagcga
gtgggcggac
ggaggccgec
ccccetggceca
tcecaccecte
tgtgggcaac
tgcggatgta
gagcecttea
gcaggccace
agaacgccaa
gccacactgg
ccacaaggcce
acatcatgat
ttcaactgcg
gaagaagggc
gcaccgagag

cacacaaggc
tcagatatcc
ccagataagg
ccctgtgagce
ggaggtttga
ccggagtact

LKHIVWASRE
TVATLYCVHQ
NYPIVQONIQG
PODLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
MDGPKVKQWP
KDSTKWRKLV
FSVPLDEDFR
KILEPFRKQN
TPDKKHQKEP
WASQIYPGIK
GVYYDPSKDL
KQLTEAVQKT
FVNTPPLVKL
VVTLTDTTNQ
ELVNQIIEQL
VTPQVPLRPM
YFPDWQONYTP
LHGMDDPERE

ggcaagctgg
gaagtaccgg
tcgecectgaa
atgaaccagc
cctgttecaac
tgaaggatac
agcaagcaga
agtgagccag
accagaacct
gaaaaggcct
gggcgccacce
accaggccgc
gagtgggaca
gatcagagag
aagaacagct
atctacaagc
cagcccegtg
gagactacgt
caggacgtga
cceecgactge
aggagatgat
agagtgctgg
gcagcggggce
gcaaggaggg
tgctggaagt
gcaggccaat

tacttcccectg
actgaccttt
tagaagaggc
ctgcatggga
cagccgccta
tcaagaactg

LERFAVNPGL
RIEIKDTKEA
QMVHQAISPR
VGGHQAAMOM
STLQEQIGWM
EPFRDYVDRF
ATLEEMMTAC
LTEEKIKALV
DFRELNKRTQ
KYTAFTIPSI
PDIVIYQYMD
PFLKMGYELH
VRQLCKLLRG
IAETQKQGQG
TTESIVIWGK
WYQLEKEPIV
KTELQAIYLA
IKKEKVYLAW
TYKAAVDLSH
GPGVRYPLTF
VLEWRFDSRL

acgcctggga
ctgaagcacc
tcctagectg
tgcagcceccgce
accgtggcca
caaggaggcc
aaacccagca
aactacccca
gagccccaga
tcagcceccga
ccccaggace
catgcagatg
gactgcaccc
cccagaggca
gcagtggatg
ggtggatcat
tccatcectgg
ggaccggttc
agggctggat
aagagcatcc
gaccgcctgce
ccgaggccat
aacttcagag
ccacctggcc
gtggcaagga
ttectgggcea



aagt gat aag cacat aaaag aatatttaaa caaaatacaa aattctcttt 100 caactgaatg
gtccccatgt agtgtaactt gtggaaatgg tattcaagtt 4E0 agaataaagc ctggctctgc
t aat aaacct aaagacgaat tagattatgc ECO aaatgatatt gaaaaaaaaa tttgtaaaat
ggaaaaat gt tccagtstgt 550 ttaatgtcgt aaatagttca ataggattag ggcct. gtgac
gaacat ggag 600 15 aacatcacat caggattcct

50

1301 agatttggcc tagcagcaag ggcagacccg gcaatttccc ccagagcaga

1351 cccgagccca ccgcccoctce cgccgagetg tteggcatgg gcgagggcat

1401 cgccagcctg cccaagcagg agcagaagga cagagagcag gtgecccccc

1451 tggtgtccct gaagtccctg ttcggcaacg atcctctgag ccagggatcc

5 1501 cccatcagcc ccatcgagac cgtgcccgtg accctgaage ccggcatgga
1551 tggccccaaa gtgaaacagt ggcccctgac cgaggagaag attaaggccc

1601 tgaccgaaat ctgtaccgag atggagaagg agggcaagat cagcaagatc

1651 ggcceccgaga acccctacaa cacccccatc ttcgccatca agaagaagga

1701 cagcaccaag tggcggaaac tggtggactt ccgggagctg aacaagagga

10 1751 cccaggactt ctgggaagtg cagctgggca tcccccacce tgecggectg
1801 aagaagaaga agtccgtgac agtgctggat gtgggcgacg cctacttcag

1851 cgtgccectg gacgagaact tcaggaagta caccgecttc accatcccca

1901 gcaccaacaa cgagaccccc ggagtgagat accagtacaa cgtgctgect

1951 cagggctgga agggcagccce cgccatcttc cagagcagca tgaccaagat

15 2001 cctggagcce ttccggagca agaaccccga gatcatcate taccagtaca
2051 tggcegccet gtatgtgggce agcgatctgg agatcggcca gcacaggacc

2101 aagatcgaag agctgagggc ccacctgctg agectggggct tcaccacccce

2151 cgataagaag caccagaagg agcccccttt cctgtggatg ggctacgagc

2201 tgcaccccga taagtggacc gtgcagccca tcatgctgcc cgataaggag

20 2251 agctggaccg tgaacgacat ccagaaactg gtgggcaagc tgaattggge
2301 cagccaaatc tacgccggca ttaaagtgaa gcagctgtgc aggctgctga

2351 gaggcgccaa agccctgaca gacatcgtga cactgacaga ggaggccgag

2401 ctggagctgg ccgagaacag ggagatcctg aaggacccecg tgcacggcgt

2451 gtactacgac cccagcaagg acctggtggc cgagattcag aagcagggcc

25 2501 aggaccagtg gacctaccaa atctaccagg agcctttcaa gaacctgaaa
2551 accgggaagt acgccaggaa gagaagcgcc cacaccaacg atgtgaggcea

2601 gctggccgaa gtggtgcaga aagtggctat ggagagcatc gtgatctggg

2651 gcaagacccc caagttcaag ctgcccatce agaaggagac ctgggaaacce

2701 tggtggatgg actactggca ggccacctgg attcctgagt gggagttcgt

30 2751 gaacaccccc cctctggtga agetgtggta tcagctggag aaggacccca
2801 tcctgggege cgagacctte tacgtggacg gagccgccaa tagagagacc

2851 aagctgggca aggccggcta cgtgaccgac agaggcagac agaaagtggt

2901 gtctctgacc gagacaacca accagaaaac cgagetgcac gccatcctge

2951 tggccctgca ggacagcggce agcgaagtga acatcgtgac cgactcccag

35 3001 tacgccctgg gcatcattca ggcccagccc gatagaagceg agagcgagcet
3051 ggtgaaccag atcatcgaga agctgatcgg caaggacaaa atctacctga

3101 gctgggtgce cgcccacaag ggcatcggceg gcaacgagca ggtggacaag

3151 ctggtgtcca gecggcatccg gaaagtgetg tttetggacg gcatcgacaa

3201 ggcccaggag gaccacgaga gataccacag caactggcgg acaatggcca

40 3251 gcgacttcaa cctgcctcce atcgtggcca aggagatcgt ggccagctge
3301 gataagtgtc agctgaaggg cgaggccatg cacggecagg tggactgeag

3351 ccctggcatc tggcagctgg cctgcaccca cctggaggge aaagtgatte

3401 tggtggcegt gcacgtggcc agcggctaca tegaggccga agtgattcce

3451 gccgagaccg gccaggagac cgcectactte ctgetgaage tggccggcag

45 3501 atggcccgtg aaagtggtgc acaccgccaa cggcagcaac ttcacctctg
3551 ccgcegtgaa ggccgectgt tggtgggcca atatccagca ggagttcgge

3601 atcccctaca accctcagag ccagggcgtg gtggccagca tgaacaagga

3651 gctgaagaag atcatcggcc aggtgaggga ccaggccgag cacctgaaaa

3701 cagccgtgca gatggccgtg ttcatccaca acttcaagcg gaagggcggce

50 3751 attggecggct acagcgccgg agageggatce atcgacatca tcgccaccga
3801 tatccagacc aaggaactgc agaagcagat caccaagatt cagaacttca

3851 gagtgtacta ccgggacagc agggacceca tctggaaggg ccctgccaag

3901 ctgctgtgga agggcgaagg cgcegtggtg atccaggaca acagcgacat

3951 caaagtggtg ccccggagga aggccaagat tckgcgggac tacggcaaac

55 4001 agatggccgg cgatgactgc gtggccggca ggcaggatga ggacagatct
4051 atgggcggca agtggtccaa gggcagcatt gtgggetggc ccgagatcceg

4101 ggagagaatg agaagagccc ctgccgccgce tcctggagtg ggcgeegtgt

4151 ctcaggatct ggataagcac ggcgccatca ccagcagcaa catcaacaac

4201 cccagctgtg tgtggctgga ggcccaggaa gaggdaggaag tgggcettcece

60 4251 tgtgagaccc caggtgcccc tgagacccat gacctacaag ggcgecttceg
4301 acctgagcca cttcctgaag gagaagggcg gcctggacgg cctgatctac



aggacccctg ctcgtgttac a9ScgSgMt 650 tttottgttg acaagaatcc tcacaatacc
gcagagtota gactcgtggt 700 ggacttctct caattttcta gggggatcac ccgcgtgcct
tggccaaaat 750 tcgcagtccc caacctccaa tcactcacca acctectgtc ctcoaatttg 000
tectggttat cgctggatgt gtotgaggcg ttttatcata ttcctcttca 050 20 tcctgctgcet
atgcctcatc ttettattgg ttcttctgga
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4351 agccggaagce ggcaggagat cctggatctg tgggtgtacc acacccaggg
4401 ctacttccece gactggcaga attacacccc tggccctgga gtgcggtatc
4451 ccctgacctt cggetggtge ttcaagctgg tgcctatgga gcccgacgaa
4501 gtggagaagg ccacagaggg cgagaacaac agcctgctgc accctatctg
5 4551 ccagcacggc atggacgatg aggagcggga agtgctgatc tggaagttcg
4601 acagcaggct ggccctgaag cacagagccc aggaactgca cccagagttc
4651 tacaaggact gctga
10 SEQID No 4:
1 MAARASILSG GKLDAWEKIR LRPGGKKKYR LKHLVWASRE LDRFALNPSL
51 LETTEGCQQI MNQLQPAVKT GTEEIKSLFN TVATLYCVHQ RIDVKDTKEA
101 LDKIEEIQNK SKQKTQQAAA DTGDSSKVSQ NYPIIQNAQG QMIHQNLSPR
151 TLNAWVKVIE EKAFSPEVIP MFSALSEGAT PQDLNVMLNI VGGHQAAMQM
15 201 LKDTINEEAA EWDRLHPVQA GPIPPGQIRE PRGSDIAGTT STPQEQLQWM
251 TGNPPIPVGN IYKRWIILGL NKIVRMYSPV SILDIKQGPK EPFRDYVDRF
301 FKALRAEQAT QDVKGWMTET LLVQONANPDC KSILKALGSG ATLEEMMTAC
351 QGVGGPGHKA RVLAEAMSQA QQTNIMMQORG NFRGQKRIKC FNCGKEGHLA
401 RNCRAPRKKG CWKCGKEGHQ MKDCTERQAN FLGKIWPSSK GRPGNFPQSR
20 451 PEPTAPPAEL FGMGEGIASL PKQEQKDREQ VPPLVSLKSL FGNDPLSQGS
501 PISPIETVPV TLKPGMDGPK VKQWPLTEEK IKALTEICTE MEKEGKISKI
551 GPENPYNTPI FAIKKKDSTK WRKLVDFREL NKRTQDFWEV QLGIPHPAGL
601 KKKKSVTVLD VGDAYFSVPL DENFRKYTAF TIPSTNNETP GVRYQYNVLP
651 QGWKGSPAIF QSSMTKILEP FRSKNPEIII YQYMAALYVG SDLEIGQHRT
25 701 KIEELRAHLL SWGFTTPDKK HQKEPPFLWM GYELHPDKWT VQPIMLPDKE
751 SWTVNDIQKL VGKLNWASQI YAGIKVKQLC RLLRGAKALT DIVTLTEEAE
801 LELAENREIL KDPVHGVYYD PSKDLVAEIQ KQGQODOWTYQ IYQEPFKNLK
851 TGKYARKRSA HTNDVRQLAE VVQKVAMESI VIWGKTPKFK LPIQKETWET
901 WWMDYWQATW IPEWEFVNTP PLVKLWYQLE KDPILGAETF YVDGAANRET
30 951 KLGKAGYVTD RGRQKVVSLT ETTNQKTELH AILLALQDSG SEVNIVTDSQ
1001 YALGIIQAQP DRSESELVNQ IIEKLIGKDK IYLSWVPAHK GIGGNEQVDK
1051 LVSSGIRKVL FLDGIDKAQE DHERYHSNWR TMASDFNLPP IVAKEIVASC
1101 DKCQLKGEAM HGQVDCSPGI WQLACTHLEG KVILVAVHVA SGYIEAEVIP
1151 AETGQETAYF LLKLAGRWPV KVVHTANGSN FTSAAVKAAC WWANIQQEFG
35 1201 IPYNPQSQGV VASMNKELKK IIGQVRDQAE HLKTAVQMAV FIENFKRKGG
1251 IGGYSAGERI IDIIATDIQT KELQKQITKI QNFRVYYRDS RDPIWKGPAK
1301 LLWKGEGAVV IQDNSDIKVV PRRKAKILRD YGKQMAGDDC VAGRQDEDRS
1351 MGGKWSKGSI VGWPEIRERM RRAPAAAPGV GAVSQDLDKH GAITSSNINN
1401 PSCVWLEAQE EEEVGFPVRP QVPLRPMTYK GAFDLSHFLK EKGGLDGLIY
40 1451 SRKRQEILDL WVYHTQGYFP DWQNYTPGPG VRYPLTFGWC FKLVPMEPDE
1501 VEKATEGENN SLLHPICQHG MDDEEREVLI WKFDSRLALK HRAQELHPEF
1551 YKDC
45 SEQIDNo 5:
1 atgagggtga tggagatcca gcggaactgc cagcacctge tgagatgggg
51 catcatgatc ctgggcatga ttatcatctg cagcaccgcc gacaacctgt
101 gggtgaccgt gtactacggc gtgcctgtgt ggagagatgc cgagaccacce
151 ctgttctgeg ccagcgacgce caaggcctéc agcaccgaga agcacaatgt
50 201 gtgggccacc cacgcctgcg tgecctacega tcccaaccet caggagatec
251 ccctggacaa cgtgaccgag gagttcaaca tgtggaagaa caacatggtg
301 gaccagatgc acgaggacat catcagcctg tgggaccaga gcctgaagcec
351 ctgcgtgcag ctgacccccc tgtgcgtgac cctgaactgc agcaacgcca
401 gagtgaacgc caccttcaac tccaccgagg acagggaggg catgaagaac
55 451 tgcagcttca acatgaccac cgagctgcgg gataagaagc agcaggtgta
501 cagcctgttc taccggctgg acatcgagaa gatcaacagc agcaacaaca
551 acagcgagta ccggctggtg aactgcaata ccagcgccat cacccaggcec
601 tgccctaagg tgaccttcga gecccatcccc atccactact gcgcccctge
651 cggcttcgcc atcctgaagt gcaacgacac cgagttcaat ggcaccggcece
60 701 cctgcaagaa tgtgagcacc gtgcagtgca cccacggcat caagcccegtg
751 gtgtccaccc agctgctget gaacggcagc ctggccgaga gagaagtgeg



ttatcaaggt 900 atgttgcccg tttgtcctct aattccagga tcaacaacaa ccaatacggg 950
accat gcaaa acctgcacga ctectgatca aggcaactct atgtttccat 1000 catgttgctg

t acaaaacct acggatggaa attgcacctg tattcccatc 1050 ccatcgtcct gggctttcgc
aaaat accta t9MlaSt SgS cctcagtccg 1100 25 tttctcttgg ctcagtttac tagtgccatt

tgttcastgg ttcgtagggc 1150

10

15

20

25

801

851

901

951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001

gatcaggagce
tegcecagcecce
aagagctaca
gggcgacatc
acaccctgag
accatcatct
cagcttcaat
tcaatagcac
aacggcacca
gcagcgegtg
gctgcgagag
aacaattceccg
caactggcgg
tgggcgtggce
agagccgtgg
atctacaatg
tgctgagcgg
gcccagcagc
ggccagggtg
gcatctgggg
aatagcagct
ctggctgcag
gcctgatcga
ctggccctgg
gtggctgtgg

gagaacatcg
cgtgaagatc
gaatcggccc
agacaggccc
actggtggcc
tcaccaacag
tgtggcggceg
ctggaccacc
tcaccctgee
ggccaggcca
caacatcacc
ccaacgagac
agcgagctgt
ccccaccaga
gcatcggcgce
ggagccgcca
catcgtgcag
agctgctgaa
ctggcegtgg
ctgcagcggce
ggagcaacaa
tgggacaagg
ggagagccag
acaagtgggc
tacatcagat

52

ccaacaacgc
aactgcatcc
tggccagacc
actgcaacgt
aaccagctgce
cagcggcegga
agttcttcta
aacaacatgc
ctgccggate
tgtacgceccec
ggcctgatec
cttcagacct
acaagtacaa
gccaagagaa
cgtgtttctg
gcatcaccct
cagcagagca
gctgacagtg
agagatacct
aagctgatct
gagctacgac
agatcagcaa
aaccagcagg
caacctgtgg
cttga

caagaacatc
ggcccaacaa
ttctacgcca
gtccaggacc
ggaagtactt
gacctggaga
ctgcaacacc
aggagtccaa
aagcagatca
tceccatcgag
tgaccagaga
ggcggeggag
ggtggtgaag
gagtggtgga
ggcttecctgg
gaccgtgcag
atctgctgag
tggggcatca
gagggaccag
gcaccaccaa
gacatctggc
ctacaccgac
agaagaacga
aactggttcg

atcgtgcagt
caatacccgg
ccgacattgt
gactggaaca
cagcaacaag
tcaccaccca
tccggectgt
cgacaccagc
teccggatkgtg
ggcgtgattce
tggcggcaac
atatccggga
atcgagcccce
gcgggagaag
gagccgecegg
gccagacagc
agccatcgag
agcagctgca
cagctcctgg
cgtgeccctgg
agaacatgac
atcatctaca
gcaggatctg
acatcagcaa

SEQID No 6:

30

35

40

45

50

55

60

1
51
101
151
201
251
301
351
401
451
501
551
601
651

MRVMEIQRNC
LFCASDAKAY
DOMHEDIISL
CSFNMTTELR
CPKVTFEPIP
VSTQLLLNGS
KSYRIGPGQT
TIIFTNSSGG
NGTITLPCRI
NNSANETFRP
RAVGIGAVFL
AQQOLLKLTV
NSSWSNKSYD
LALDKWANLW

QHLLRWGIMI
STEKHNVWAT
WDQSLKPCVQ
DKKQQVYSLF
IHYCAPAGFA
LAEREVRIRS
FYATDIVGDI
DLEITTHSFN
KQIIRMWQRV
GGGDIRDNWR
GFLGAAGSTM
WGIKQLQARV
DIWQNMTWLQ
NWFDISKWLW

LGMIIICSTA
HACVPTDPNP
LTPLCVTLNC
YRLDIEKINS
ILKCNDTEFN
ENIANNAKNI
ROAHCNVSRT
CGGEFFYCNT
GQAMYAPPIE
SELYKYKVVK
GAASITLTVQ
LAVERYLRDQ
WDKEISNYTD
YIRS

DNLWVTVYYG
QEIPLDNVTE
SNARVNATFN
SNNNSEYRLV
GTGPCKNVST
IVQFASPVKI
DWNNTLRLVA
SGLFNSTWTT
GVIRCESNIT
IEPLGVAPTR
ARQLLSGIVQ
QLLGIWGCSG
IIYSLIEESQ

VPVWRDAETT
EFNMWKNNMV
STEDREGMKN
NCNTSAITQA
VQCTHGIKPV
NCIRPNNNTR
NQLRKYFSNK
NNMQESNDTS
GLILTRDGGN
AKRRVVEREK
QQSNLLRAIE
KLICTTNVPW
NQQEKNEQDL

SEQIDNo 7:
atgaaagtga
caccatgctc
gggtcacagt
ctattctgtg
ttgggccaca
tattgggaaa
gaccagatgc
atgtgtaaaa
ataccactaa
aggaaaggag
agataaggtt
caatagatga
aggttgatac
atcatttgaa
ttctgaagtg
gtcagcacag

aggagaccag
cttgggatgt
ctattatggg
catcagatgc
catgcctgtg
tgtgacagaa
atgaggatat
ttaaccccac
tagtactact
aaataaaaaa
caaaaagaat
tgataatgct
attgtaactc
ccaattccca
taacaataag
tacaatgtac

gaagaattat
tgatgatctg
gtacctgtgt
taaagcatat
tacccacaga
tattttaaca
aatcagttta
tctgtgttac
accactagta
ctgctetttt
atgcactttt
actaccaaaa
ctcagtcatg
tacattattg
acgtttgatg
acatggaatt

cagcacttgt
tagtgctgcea
ggaaagaagc
gatacagagg
ccccaaccca
tgtggaaaaa
tgggatcaaa
tttagattgc
atggttggac
aatatcacca
ttataacctt
ataaaactac
acacaggcct
tgccccgget
gaaaaggact
aggccagtag

ggagatgggg
gaacaattgt
aactaccact
tacataatgt
caagaagtag
taacatggta
gcttgaagcc
gatgatgtga
aggagaaata
caagcataag
gatgtagtac
tagaaacttt
gtccaaaggt
ggttttgcga
atgtacaaat
tgtcaactca

50

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800



tttccoccac tgtttggctt tcagctatat ggatgatgtg gtattggggg 1200
acagcat cgt gagtcccttt ataccgccgt taccaatttt 1250

ccaagt cLgt
cttttgtctc tgggtataca

tttaa 1275 30 SEQ ID No 14 mmApppNARp
53
actgctgtta aatggcagtc tagcagaaga agaggtagta attagatctg 850
acaatttcat ggacaatact aaaaccataa tagtacagct gaatgaatct 900
gtagcaatta attgtacaag acccaacaac aatacaagaa aaggtataca 950
tataggacca gggagagcct tttatgcagce aagaaaaata ataggagata 1000
5 taagacaagc acattgtaac cttagtagag cacaatggaa taacacttta 1050

aaacagatag ttataaaatt aagagaacac tttgggaata aaacaataaa 1100
atttaatcaa tcctcaggag gggacccaga aattgtaagg catagtttta 1150
attgtggagg ggaatttttc tactgtgata caacacaact gtttaatagt 1200
acttggaatg gtactgaagg aaataacact gaaggaaata gcacaatcac 1250

10 actcccatgt agaataaaac aaattataaa catgtggcag gaagtaggaa 1300
aagcaatgta tgcccctccc atcggaggac aaattagatg ttcatcaaat 1350
attacagggc tgctattaac aagagatggt ggtaccgaag ggaatgggac 1400
agagaatgag acagagatct tcagacctgg aggaggagat atgagggaca 1450
attggagaag tgaattatat aaatataaag tagtaaaagt tgaaccacta 1500

15 ggagtagcac ccaccagggc aaagagaaga gtggtgcaga gataa 1545
SEQ ID No 8:
MKVKETRKNY QHLWRWGTML LGMLMICSAAR EQLWVTVYYG VPVWKEATTT 50

20 LFCASDAKAY DTEVHNVWAT HACVPTDPNP QEVVLGNVTE YFNMWKNNMV 100
DQMHEDIISL WDQSLKPCVK LTPLCVTLDC DDVNTTNSTT TTSNGWTGEI 150
RKGEIKNCSF NITTSIRDKV QKEYALFYNL DVVPIDDDNA TTKNKTTRNF 200
RLIHCNSSVM TQACPKVSFE PIPIHYCAPA GFAILKCNNK TFDGKGLCTN 250
VSTVQCTHGI RPVVSTQLLL NGSLAEEEVV IRSDNFMDNT KTIIVQLNES 300

25 VAINCTRPNN NTRKGIHIGP GRAFYAARKI IGDIRQAHCN LSRAQWNNTL 350
KQIVIKLREH FGNKTIKFNQ SSGGDPEIVR HSFNCGGEFF YCDTTQLFNS 400
TWNGTEGNNT EGNSTITLPC RIKQIINMWQ EVGKAMYAPP IGGQIRCSSN 450
ITGLLLTRDG GTEGNGTENE TEIFRPGGGD MRDNWRSELY KYKVVKVEPL 500
GVAPTRAKRR VVQR 514

30
SEQID No 9:
atgcatcaca cggccgcgtce cgataactte cagctgtcce agggtgggca gggattcgcc 60
attccgatcg ggcaggcgat ggcgatcgcg ggccagatcc gatcgggtgg ggggtcaccc 120

35 accgttcata tegggectac cgecttecte ggcttgggtg ttgtcgacaa caacggcaac 180
ggcgcacgag tccaacgcgt ggtcgggage gctccggegg caagtctcgg catctccacc 240
ggcgacgtga tcaccgcggt cgacggcgct ccgatcaact cggccaccgc gatggcggac 300
gcgcttaacg ggcatcatce cggtgacgtc atctcggtga cctggcaaac caagtcgggce 360
ggcacgcgta cagggaacgt gacattggcc gagggacccce cggccgaatt catggtggat 420

40 ttcggggegt taccaccgga gatcaactcc gegaggatgt acgccggcecc gggttcggec 480
tcgetggtgg cegeggctca gatgtgggac agcgtggcega gtgacctgtt ttcggccgeg 540
tcggegtttec agtcggtggt ctggggtctg acggtggggt cgtggatagg ttcgtcggeg 600
ggtctgatgg tggeggegge ctegeegtat gtggegtgga tgagcgtcac cgeggggceag 660
gcecgagcetga ccgeccgecca ggtcegggtt gctgeggegg cctacgagac ggcgtatggg 720

45 ctgacggtgc cccecgecggt gatcgccgag aaccgtgetg aactgatgat tctgatagcg 780
accaacctct tggggcaaaa caccccggeg atcgeggtca acgaggccga atacggcgag 840
atgtgggccc aagacgccgc cgcgatgttt ggctacgecg cggcgacggc gacggcgacyg 900
gcgacgttgc tgccgttcga ggaggcgccyg gagatgacca gcgcgggtgg gctectcgag 960
caggccgeeg cggtcgagga ggcctccgac accgccgcegg cgaaccagtt gatgaacaat 1020

50 gtgccccagg cgctgcaaca gctggcccag cccacgcagg gcaccacgcec ttctteccaag 1080
ctgggtggee tgtggaagac ggtctcgecg catcggtcgc cgatcagcaa catggtgtcg 1140
atggccaaca accacatgtc gatgaccaac tcgggtgtgt cgatgaccaa caccttgagc 1200
tcgatgttga agggctttgc tccggcggeg gecgcccagg ccgtgcaaac cgcggcgceaa 1260
aacggggtcc gggcgatgag ctcgctgggc agctcgetgg gttcttcggg tctgggeggt 1320

55 ggggtggceg ccaacttggg tcgggecggec teggteggtt cgttgteggt gececgcaggcec 1380
tgggccgegg ccaaccaggc agtcaccccg gcggcgcggg cgctgcegct gaccagcecctg 1440
accagcgccg cggaaagagg gcccgggcag atgctgggcg ggetgecggt ggggcagatg 1500
ggcgccaggg ccggtggtgg gectcagtggt gtgetgegtg ttccgecgeg accctatgtg 1560
atgccgcatt ctccggecage cggcgatatc gccccgccgg cettgtcegea ggaccggttc 1620

60 gcecgacttee ccgegetgec cctegacceg tcecgegatgg tcgcccaagt ggggccacag 1680
gtggtcaaca tcaacaccaa actgggctac aacaacgccg tgggcgcegg gaccggcatc 1740



MANPNANPNA NFNAUFWANP  MANPMAMPMVA NPNANPMANP 50  NANPNANMPNA  NPMANPNAMP
NANPNANPNK  NNQGMGQGRW MPI ADPMS. WD 100 ENANANsavK NNNNEEP9DM M KEYLNKI Q
NSLSTEWSPC SVTCONG QV 150 35 RaxpGsANKp KDELDYAMDI SKKI SAI NEKC ssvI NI NNss
"GLOM NNE 205 141TscpLGPL LVLQAGFFLL TRILTI FQSL nsl or mul FL SGSPVCLGON 250

sospTsm sp TSCPPI CFGY RWMCLSRFI T

54
gtcatcgatc ccaacggtgt cgtgctgacc aacaaccacg tgatcgcggg cgccaccgac 1800
atcaatgcgt tcagcgtcgg ctccggecaa acctacggcg tcgatgtggt cgggtatgac 1860
cgcacccagg atgtcgeggt gectgcagetg cgecggtgeeg gtggectgece gtcggeggeg 1920
atcggtggcg gegtcgeggt tggtgagccc gtcgtcgcga tgggcaacag cggtgggcag 1980
5 ggcggaacge cccgtgeggt gectggcagg gtggtcgege tcggccaaac cgtgcaggcecg 2040

tcggattecgc tgaccggtge cgaagagaca ttgaacgggt tgatccagtt cgatgccgcg 2100
atccagcceg gtgatgeggg cgggcccgtc gtcaacggec taggacaggt ggtcggtatg 2160
aacacggcecg cgtcctag 2178

10
SEQID No 10:
MHHTAASDNF QLSQGGQGFA IPIGQAMAIA GQIRSGGGSP TVHIGPTAFL GLGVVDNNGN 60
GARVQRVVGS APAASLGIST GDVITAVDGA PINSATAMAD ALNGHHPGDV ISVTWQTKSG 120
GTRTGNVTLA EGPPAEFMVD FGALPPEINS ARMYAGPGSA SLVAAAQMWD SVASDLFSAAR 180

15 SAFQSVVWGL TVGSWIGSSA GLMVAAASPY VAWMSVTAGQ AELTAAQVRV AAAAYETAYG 240
LTVPPPVIAE NRAELMILIA TNLLGQONTPA IAVNEAEYGE MWAQDAAAMF GYAAATATAT 300
ATLLPFEEAP EMTSAGGLLE QAAAVEEASD TAAANQLMNN VPQALQQLAQ PTQGTTPSSK 360
LGCGLWKTVSP HRSPISNMVS MANNHMSMTN SGVSMTNTLS SMLKGFAPAA AAQAVQTAAQ 420
NGVRAMSSLG SSLGSSGLGG GVAANLGRAA SVGSLSVPQA WAAANQAVTP AARALPLTSL 480

20 TSAAERGPGQ MLGGLPVGQM GARAGGGLSG VLRVPPRPYV MPHSPAAGDI APPALSQDRF 540
ADFPALPLDP SAMVAQVGPQ VVNINTKLGY NNAVGAGTGI VIDPNGVVLT NNHVIAGATD 600
INAFSVGSGQ TYGVDVVGYD RTQDVAVLQL RGAGGLPSAA IGGGVAVGEP VVAMGNSGGQ 660
GGTPRAVPGR VVALGQTVQA SDSLTGAEET LNGLIQFDAA IQPGDAGGPV VNGLGQVVGM 720
NTAAS 725

25
SEQID No 11:
atgatgagaa aacttgccat cctcagcgtc agctctttee tgttcgtgga S0
ggcecctctte caggagtatc agtgctacgg aagcagcage aatacaaggg 100

30 tcctgaacga gctcaactat gacaacgctg gaacgaacct gtataacgag 150
ctggagatga actactatgg caagcaggag aactggtata gcctgaagaa 200
gaacagccgg tccctgggcg agaacgacga cggcaacaac aacaacggcg 250
acaacggcag ggagggcaaa gatgaggaca agagggacgg gaacaacgag 300
gataacgaga agctgcggaa gcccaagcac aagaaactca agcagcccge 350

35 cgacgggaac ccggacccca atgcaaatcc caacgtcgac ccaaacgcaa 400
accctaacgt ggaccccaac gccaatccca acgtcgatce taatgccaat 450
ccaaatgcca accctaacgc aaatcctaat gcaaacccca acgccaatcc 500
taacgccaac ccaaatgcca acccaaacgc taaccccaac gctaacccaa 550
atgcaaatcc caatgctaac ccaaacgtgg accctaacgc taaccccaac 600

40 gcaaacccta acgccaatcc taacgcaaac cccaatgcaa acccaaacgce 650
aaatcccaac gctaacccta acgcaaaccc caacgccaac cctaatgeca 700
accccaatgc taaccccaac gccaatccaa acgcaaatcc aaacgccaac 750
ccaaatgcaa accccaacgc taatcccaac gccaacccaa acgccaatcc 800
taacaagaac aatcagggca acgggcaggg ccataacatg ccgaacgace 850

45 ctaatcggaa tgtggacgag aacgccaacg ccaacagcge cgtgaagaac 900
aacaacaacg aggagccctc cgacaagcac atcaaggaat acctgaacaa 950
gatccagaac agtctgagca ccgagtggtc ccectgetee gtgacctgeg 1000
gcaacggcat ccaggtgagg atcaagcccg gctccgccaa caagcccaag 1050
gacgagctgg actacgccaa cgacatcgag aagaagatct gcaagatgga 1100

50 gaaatgcaget ctgtgttcaac gtegtgaa ctecgccatce ggcctgtga 1149
SEQID No 12:
MMRKLAILSV SSFLFVEALF QEYQCYGSSS NTRVLNELNY DNAGTNLYNE 50

55 LEMNYYGKQE NWYSLKKNSR SLGENDDGNN NNGDNGREGK DEDKRDGNNE 100
DNEKLRKPKH KKLKQPADGN PDPNANPNVD PNANPNVDPN ANPNVDPNAN 150
PNANPNANPN ANPNANPNAN PNANPNANPN ANPNANPNAN PNVDPNANPN 200
ANPNANPNAN PNANPNANPN ANPNANPNAN PNANPNANPN ANPNANPNAN 250
PNANPNANPN ANPNANPNKN NQGNGQGHNM PNDPNRNVDE NANANSAVKN 300

60 NNNEEPSDKH IKEYLNKIQN SLSTEWSPCS VTCGNGIQVR IKPGSANKPK 350
DELDYANDIE KKICKMEKCS SVFNVVNSAI GL 382



FLFI bLLet a FLLVLLDYQG 300 STTTNTSPCK TCTTPAQGNS MFTSCCCTEP TDONCTCI P/ 350
nr, pvept | PG pssSWAFAKyL NEWASVPFSM LSLLVFFVOW FVGLSPTVW. SAI WPl NNYWG
400 40 PsusrmspF | PLLPI FFCL WY/ 424 SEQ D No 15:

55
SEQID No 13:
atgatggctc ccgatcctaa tgcaaatcca aatgcaaacc caaacgcaaa 50
ccccaatgca aatcctaatg caaaccccaa tgcaaatcct aatgcaaatc 100
5 ctaatgccaa tccaaatgca aatccaaatg caaacccaaa cgcaaacccc 150
aatgcaaatc ctaatgccaa tccaaatgca aatccaaatg caaacccaaa 200
tgcaaaccca aatgcaaacc ccaatgcaaa tcctaataaa aacaatcaag 250
gtaatggaca aggtcacaat atgccaaatg acccaaaccg aaatgtagat 300
gaaaatgcta atgccaacag tgctgtaaaa aataataata acgaagaacc 350
10 aagtgataag cacataaaag aatatttaaa caaaatacaa aattctettt 400
caactgaatg gtccccatgt agtgtaactt gtggaaatgg tattcaagtt 450
agaataaagc ctggctctgc taataaacct aaagacgaat tagattatgc 500
aaatgatatt gaaaaaaaaa tttgtaaaat ggaaaaatgt tccagtgtgt 550
ttaatgtcgt aaatagttca ataggattag ggcctgtgac gaacatggag 600
15 aacatcacat caggattcct aggacccctg ctcgtgttac aggeggggtt 650
tttettgttg acaagaatcc tcacaatacc gcagagtcta gactcegtggt 700
ggacttctct caattttcta gggggatcac ccgtgtgtct tggccaaaat 750
tcgcagtcce caacctccaa tcactcacca acctectgtc ctccaatttg 800
tcctggttat cgctggatgt gtctgecggcg ttttatcata ttecetettea 850
20 tcctgetget atgectcatc ttcttattgg ttettectgga ttatcaaggt 900
atgttgcccg tttgtcctct aattccagga tcaacaacaa ccaatacggg 950
accatgcaaa acctgcacga ctcctgctca aggcaactct atgtttcect 1000
catgttgctg tacaaaacct acggatggaa attgcacctg tattcccatc 1050
ccatcgtcct gggctttcge aaaataccta tgggagtggg cctcagtccg 1100
25 tttetcttgg ctecagtttac tagtgccatt tgttcagtgg ttegtagggce 1150
tttcceccac tgtttggett tcagctatat ggatgatgtg gtattggggg 1200
ccaagtctgt acagcatcgt gagtcccttt ataccgctgt taccaatttt 1250
cttttgtctc tgggtataca tttaa 1275
30
SEQID No 14:
MMAPDPNANP NANPNANPNA NPNANPNANP NANPNANPNA NPNANPNANP 50
NANPNANPNA NPNANPNANP NANPNANPNK NNQGNGQGHN MPNDPNRNVD 100
ENANANSAVK NNNNEEPSDK HIKEYLNKIQ NSLSTEWSPC SVTCGNGIQV 150
35 RIKPGSANKP KDELDYANDI EKKICKMEKC SSVFNVVNSS IGLGPVTNME 200
NITSGFLGPL LVLQAGFFLL TRILTIPQSL DSWWTSLNFL GGSPVCLGQON 250
SQSPTSNHSP TSCPPICPGY RWMCLRRFII FLFILLLCLI FLLVLLDYQG 300
MLPVCPLIPG STTTNTGPCK TCTTPAQGNS MFPSCCCTKP TDGNCTCIPL 350
PSSWAFAKYL WEWASVRFSW LSLLVPFVQW FVGLSPTVWL SAIWMMWYWG 400
40  PSLYSIVSPF IPLLPIFFCL WVYI 424
SEQID No 15:
atggtcattg ttcagaacat acagggccaa atggtccacc aggcaattag 50
tccgcgaact cttaatgcat gggtgaaggt cgtggaggaa aaggcattct 100
45 ccccggaggt cattccgatg ttttcectgecge tatctgaggg cgcaacgccg 150
caagacctta ataccatgct taacacggta ggcgggcacc aagecgctat 200
gcaaatgcta aaagagacta taaacgaaga ggccgccgaa tgggatcgag 250
tgcacccggt gcacgccgge ccaattgcac caggccagat gcgegagccg 300
cgcgggtetg atattgcagg aactacgtet acccttcagg agcagattgg 350
50 gtggatgact aacaatccac caatcccggt cggagagatc tataagaggt 400
ggatcatact gggactaaac aagatagtcc gcatgtattc tccgacttct 450
atactggata tacgccaagg cccaaaggag ccgttcaggg actatgtcga 500
ccgattctat aagacccttc gcgcagagca ggcatcccag gaggtcaaaa 550
attggatgac agaaactctt ttggtgcaga atgcgaatcc ggattgtaaa 600
55 acaattttaa aggctctagg accggccgca acgctagaag agatgatgac 650
ggcttgtcag ggagtcggtg gaccggggca taaagccecge gtcttacaca 700
tgggcccgat atctccgata gaaacagttt cggtcaagct taaaccaggg 750
atggatggtc caaaggtcaa gcagtggccg ctaacggaag agaagattaa 800
ggcgctcgta gagatttgta ctgaaatgga gaaggaaggc aagataagca 850
60 agatcgggcce agagaacccg tacaatacac cggtatttgc aataaagaaa 9200



atggtcattg ttcagaacat acangccaa atggtccacc aggcaattag 50 tccgcgaact
cttaatgcat gggtgaaggt cgtggaggaa aaggcattct 105 45 ccccggaggt cattccgatg
ttttctgcgc cacctgaggg cgcaacgccg 150 caagacctta ataccatgct taacangta
ggcgggcacc aagccgctat 200 gcaaatgcta aaagagacta taaacci anya ggccgccgaa

t gggat cgag 255

56

aaggattcaa caaaatggcg aaagcttgta gattttaggg aactaaacaa 950
gcgaacccaa gacttttggg aagtccaact agggatccca catccagccg 1000
gtctaaagaa gaagaaatcg gtcacagtcc tggatgtagg agacgcatat 1050
tttagtgtac cgcttgatga ggacttccga aagtatactg cgtttactat 1100
5 accgagcata aacaatgaaa cgccaggcat tcgctatcag tacaacgtgce 1150
tccegecaggg ctggaagggg tctccggega tatttcagag ctgtatgaca 1200
aaaatacttg aaccattccg aaagcagaat ccggatattg taatttacca 1250
atacatggac gatctctatg tgggctcgga tctagaaatt gggcagcatc 1300
gcactaagat tgaggaactg aggcaacatc tgcttcgatg gggectcact 1350
10 actcccgaca agaagcacca gaaggagccg ccgttcctaa agatgggcta 1400
cgagcttcat ccggacaagt ggacagtaca gccgatagtg ctgcccgaaa 1450
aggattcttg gaccgtaaat gatattcaga aactagtcgg caagcttaac 1500
tgggcctcte agatttaccc aggcattaag gtccgacagce tttgcaagct 1550
actgagggga actaaggctc taacagaggt catcccatta acggaggaag 1600
15 cagagcttga gctggcagag aatcgcgaaa ttcttaagga gcoeggtgeac 1650
ggggtatact acgacccctc caaggacctt atagccgaga tccagaagca 1700
ggggcaggge caatggacgt accagatata tcaagaaccg tttaagaatc 1750
tgaagactgg gaagtacgcg cgcatgcgag gggctcatac taatgatgta 1800
aagcaactta cggaagcagt acaaaagatt actactgagt ctattgtgat 1850
20 atggggcaag accccaaagt tcaagctgcc catacagaag gaaacatggg 1900
aaacatggtg gactgaatat tggcaagcta cctggattcc agaatgggaa 1550
tttgtcaaca cgccgccact tgttaagctt tggtaccage ttgaaaagga 2000
gccgatagta ggggcagaga ccttctatgt cgatggecgcc gegaatcgeg 2050
aaacgaagct aggcaaggcyg ggatacgtga ctaatagggg ccgccaaaag 2100
25 gtcgtaacce ttacggatac caccaatcag aagactgaac tacaagcgat 2150
ttaccttgca cttcaggata gtggcctaga ggtcaacata gtcacggact 2200
ctcaatatgc gcttggcatt attcaagcgc agccagatca aagcgaaagce 2250
gagcttgtaa accaaataat agaacagctt ataaagaaag agaaggtata 2300
tctggectgg gtcecccgetc acaagggaat tggcggcaat gagcaagtgg 2350
30 acaagctagt cagcgctggg attcgcaagg ttcttgegat ggggggtaag 2400
tggtctaagt ctagcgtagt cggctggcecg acagtecgeg agcgcatgeg 2450
acgcgccgaa ccagecgcag atggcgtggg ggcagcgtct agggatctgg 2500
agaagcacgg ggctataact tccagtaaca cggcggcgac gaacgecgca 2550
tgcgcatggt tagaagccca agaagaggaa gaagtagggt ttccggtaac 2600
35 tccccaggtg ccgttaaggc cgatgaccta taaggcagceg gtggatcttt 2650
ctcacttcct taaggagaaa ggggggctgg agggcttaat tcacagccag 2700
aggcgacagg atattcttga tctgtggatt taccataccc aggggtactt 2750
tcecggactgg cagaattaca ccocecggggcce aggcgtgcge tatcccctga 2800
ctttcgggtg gtgctacaaa ctagtcccag tggaacccga caaggtbcgaa 2850
40 gaggctaata agggcgagaa cacttctctt cttcacccgg taagcctgca 2900
cgggatggat gacccagaac gagaggttct agaatggagg ttcgactctc 2950
gacttgcgtt ccatcacgta gcacgcgagc tgcatccaga atatttcaag 3000
aactgccgece caatgggcegce cagggccagt gtacttagtg gcggagaact 3050
agatcgatgg gaaaagatac gcctacgccc ggggggcaag aagaagtaca 3100
45 agcttaagca cattgtgtgg gecctctcgeg aacttgagcg attcgcagtg 3150
aatccaggcc tgcttgagac gagtgaaggc tgtaggcaaa ttctggggca 3200
gctacageccg agcectacaga ctggcagcga ggagcttegt agtctttata 3250
ataccgtcgc gactctctac tgcgttcatc aacgaattga aataaaggat 3300
actaaagagg cccttgataa aattgaggag gaacagaata agtcgaaaaa 3350
50 gaaggcccag caggccgccg ccgacaccgg gcacagcaac caggtgtccc 3400
aaaactacta a 3411

SEQ ID No 16:
MVIVQNIQGQ MVHQAISPRT LNAWVKVVEE KAFSPEVIPM FSALSEGATP 50
55 QDLNTMLNTV GGHQAAMQML KETINEEAAE WDRVHPVHAG PIAPGQMREP 100
RGSDIAGTTS TLQEQIGWMT NNPPIPVGEI YKRWIILGLN KIVRMYSPTS 150
ILDIRQGPKE PFRDYVDRFY KTLRAEQASQ EVKNWMTETL LVQNANPDCK 200
TILKALGPAA TLEEMMTACQ GVGGPGHKAR VLHMGPISPI ETVSVKLKPG 250
MDGPKVKQWP LTEEKIKALV EICTEMEKEG KISKIGPENP YNTPVFAIKK 300
60 KDSTKWRKLV DFRELNKRTQ DFWEVQLGIP HPAGLKKKKS VTVLDVGDAY 350



t scacceggt gcacgccggc ccaattgcac caggccagat gcgcgagccg 300
at attgcagg aactacgtct acccttcagg agcagattgg 350 50 gtggatgact aacaatccac

cgcggetctg

caat cccggt cggagagatc tataagaggt 400 ggatcatact gggact aaac aagat agtcc
gcatgtattc tccgacttct 450 atactggata tacgccaagg cccaaaggag ccgttcaggg

act at gt cga 500

10

15

FSVPLDEDFR
KILEPFRKQON
TPDKKHQKEP
WASQIYPGIK
GVYYDPSKDL
KQLTEAVQKI
FVNTPPLVKL
VVTLTDTTINQ
ELVNQIIEQL
WSKSSVVGHP
CAWLEAQEEE
RRQDILDLWI
EANKGENTSL
NCRPMGARAS
NPGLLETSEG
TKEALDKIEE

KYTAFTIPSI
PDIVIYQYMD
PFLKMGYELH
VRQLCKLLRG
IAEIQKQGQG
TTESIVIWGK
WYQLEKEPIV
KTELQAIYLA
IKKEKVYLAW
TVRERMRRAE
EVGFPVTPQV
YHTQGYFPDW
LHPVSLHGMD
VLSGGELDRW
CRQILGQLQP
EQNKSKKKAQ

NNETPGIRYQ
DLYVGSDLEI
PDKWTVQPIV
TKALTEVIPL
QWTYQIYQEP
TPKFKLPIQK
GAETFYVDGA
LQDSGLEVNI
VPAHKGIGGN
PAADGVGAAS
PLRPMTYKAA
ONYTPGPGVR
DPEREVLEWR
EKIRLRPGGK
SLQTGSEELR
QAAADTGHSN

ccgattctat aagacccttc

57

YNVLPQGWKG
GQHRTKIEEL
LPEKDSWTVN
TEEAELELAE
FKNLKTGKYA
ETWETWWTEY
ANRETKLGKA
VTIDSQYALGI
EQVDKLVSAG
RDLEKHGAIT
VDLSHFLKEK
YPLTFGWCYK
FDSRLAFHHV
KKYKLKHIVW
SLYNTVATLY
QVSQONY

SPAIFQSCMT
RQHLLRWGLT
DIQKLVGKLN
NREILKEPVH
RMRGAHTNDV
WQATWIPEWE
GYVTNRGRQK
IOAQPDQSES
IRKVLAMGGK
SSNTAATNAA
GGLEGLIHSQ
LVPVEPDKVE
ARELHPEYFK
ASRELERFAV
CVHQRIEIKD

400
450
500
550
600
650
700
750
800
850
200
950
1000
1050
1100
1136



gcgcagagca ggcatcccag gaggtcaaaa 550 attggatgac agaaactctt ttggtgcaga

at gcgaat cc ggattgtaaa 600 55 acaattttaa aggctctagg accggccgca acgct agaag
agat gatgac 650 ggcttgtcag ggagtcggtg gacc' ggggc7a taaagcccgc gtcttacaca
700 tgggcccgat atctccgata gaaacagttt cggtcaagct taaaccaggg 750 atggatggtc
caaaggt caa gcagtggccg ctaacggaag

58
SEQUENCE LISTING
<110> Glaxosmithkline Biologicals
5 Glaxosmithkline Biologicale
<120> Novel method and composition
<130> V62209
10 <160> 16
<170> PatentIn version 3.5
<210> 1
15 <211> 3204
<212> DNA
<213> HIV
<400> 1
20 atgggtgccc gagcttcggt actgtctggt ggagagctgg acagatggga gaaaattagg 60
ctgcgecccgg gaggcaaaaa gaaatacaag ctcaagcata tcgtgtggge ctcgagggag 120
o5 cttgaacggt ttgccgtgaa cccaggcectg ctggaaacat ctgagggatg tcgccagatc 180
ctggggcaat tgcagccatc cctccagacc gggagtgaag agctgaggtc cttgtataac 240
acagtggcta ccctctactg cgtacaccag aggatcgaga ttaaggatac caaggaggcc 300
30 ttggacaasa ttgaggagga gcaaaacaag agcaagaaga aggcccagca ggcagctgct 360
gacactggge atagcaacca ggtatcacag aactatccta ttgtccaaaa cattcagggce 420
35 cagatggttc atcaggccat cagcccccgg acgctcaatg cctgggtgaa ggttgtcgaa 480
gagaaggccet tttctcctga ggttatecce atgttctceg ctttgagtga gggggccact 540
cctcaggace tcaatacaat gettaatacc gtgggcggec atcaggecgce catgcaaatg 600
40 ttgaaggaga ctatcaacga ggaggcagce gagtgggaca gagtgcatcc cgtccacget 660
ggcccaatcg cgcccggaca gatgcgggag cctecgegget ctgacattge cggcaccacc 720
45 tctacactgc aagagcaaat cggatggatg accaacaatc ctcccatccc agttggagaa 780
atctataaac ggtggatcat cctgggectg aacaagatcg tgegcatgta ctctccgaca 840
tccatccttg acattagaca gggacccaaa gagcctttta gggattacgt cgaccggttt 900
50 tataagaccc tgcgagcaga gcaggcctct caggaggtca aaaactggat gacggagaca 960
ctecctggtac agaacgctaa ccccgactge aaaacaatct tgaaggcact aggcccggct 1020
55 gccaccctgg aagagatgat gaccgcctgt cagggagtag gcggacccgg acacaaagec 1080
agagtgttga tgggccccat cagtcccate gagaccgtge cggtgaagct gaaacccggg 1140
atggacggcc ccaaggtcaa gcagtggcca ctcaccgagg agaagatcaa ggccctggtg 1200
60 gagatctgca ccgagatgga gaaagagggc aagatcagca agatcgggcec ggagaaccca 1260
tacaacaccc ccgtgtttgc catcaagaag aaggacagca ccaagtggcg caagctggtg 1320
65 gattteccggg agctgaataa geggacccag gatttctggg aggtccaget gggeatcecc 1380
catccggeeg gecctgaagaa gaagaagage gtgaccgtge tggacgtggg cgacgettac 1440
ttcagegtce ctctggacga ggactttaga aagtacaccg cctttaccat cccatctatc 1500



agaagattaa 800 ggcgctcgCa gagatttgta cnaaat na gaaggaaggc aagat aagca 850 60
agat cgggcc agagaacccg tacaatacac cggtatttgc aataaagaaa 900 56 aaggattcaa
caaaat ggcg aaagcttgta gattttaggg aact aaacaa950 gcgaacccaa gacttttggg

aagt ccaact agggatccca ca tccagccg 1000 gtctaaagaa gaagaaatcg gtcacagtcc

t ggat gt agg agaggc at at 1050 tttagtgtac cgcttgatga ggacttccga aagtatactg
cgtttactat 1100 5 accgagcat a aacaat gaaa cgccaggcat tcgctatcag tacaacgtgc
1150 tcccgcaggg ctggaagggg tctccggcga tat ttcagag ¢ tgta tgac a 1200
aaaatacttg aaccattccg aaagcagaat ccggatattg taatttacca 1250 atacat ggac
gatetctatg tgggctcgga tctagaaatt. gi ggc,5§gca ‘cc 1300 gcactaagat tgaggaactg
aggcaacatc tgcttcgatg gggcc tc ac t 1350 10 actcccgaca agaagcacca
gaaggagccg ceoltLClAasaga ci9006k acaldll cgagaki cabaggggacaagt ggacagtaca
gccgatagtg ctgcccg aa a 1450 aggattctctt% %g%%tcaagat %Qgcattqgga aact agt cqgg
caagct t aac 150U TgFHCETet € EHAT T ATET g%cagt aad gtccgacage tt tgcaag c:t
1550 act'gagggga.aciaaggci clagsagagyitacateocatt acagggaggaagl SO0 15
cagagcttga gctggcagag aatcgcgaaa ttcttaagga _dcc 15 ggggt at act
acgaccectc %%éﬁ’@%fc%cffga%??éégaé 4gd TTe cﬁ?a%gga%ﬁg%%é%%wEggwcaat ggacgt
accagatdl a tcangaasegcidi aagaate tathOrygamgactggegeagitacgcél’cgcecat gcgag
gggetcatac taa tgatgta 1E400 aagcaactia £90Aadcaal.acaaaadalt actact gagt
cta ttgtga €185 3'fggg§gcaa% accccaaagt tcaagctgcc catacagaag gaaacat ggg
1900 aaacatggt g-gaskgaabatadoggeaageresec tYtrtce C9dgast®gggda®®1950 t et gt caaca
cgccgechet L técéacg&ttécaﬁgggtg?t%%g% lloagaagga 200Q.9eceat agtias9999caSaTa
ccttctatgt c%ﬁt gggcgcc gcgaa - gag 2050 aaacgaagct aggcaaggcg ggat acgtga

ct aat agggg aeﬂsgm@a@agw%@(sctzsct@?ﬁ@gfcé%??c“?f%‘éﬁj@&fﬁﬁtgﬁﬁccag‘? Yag aagact gaac
tacaagegpt 2120 .1t AGChlUCQ. £14.cR008) 8.8 BEELERYAGEEaACAt2R000t Cacggac t
2200 ctcaatatgc gcttggcatt attcaa%cgc agccagat Ca aa%c%aaagchZSO gagctt geaa
accaaat aat BHAFCHGRTITHCASTAGHILY AFAHGY tRI°T 22 T 11 ggect'gy gt ccecget ¢
acaagggcgg_gt Jggaggaggbc&@&ccgﬁ%a@g;tg@ 235830 cacnage tcagtagseagcgezygg att cgcaagg
ttcttg t ggggggtaag 2400 tggtctaagt ctagcgtagt cagctgge acagtccgcg
agcgcat gcg ?%@aﬂﬁc‘gcébcéﬁgé55Fggg“g%\adcaéag%‘éagagtafgﬁ%éﬁcggtgt g'%lcaggcgf2 g%O agggatc tgg

2. 500 agaageacggd.ggatataactccteeagibaacacT ggeggegacsgaamgccges 2550

tgcgcat ggt tagaaggcca agaagaggaa 9 c 25Q0 35 tccccaggtg
ccgttaa%gc t(f@"g?aé cEta et aédgtc?gaggt tﬁg:t%g%gctgg%%ga%ggg%g%ggtg%act? ect taaggagaaa
ggggggct 99 Rgggetd aazctevacercgred YoRTO0 RICREHRIE GG WIHt t ct¥YPa tct gt ggatt
taccataccc g%g%gggcat Qc%tccggg§l§chJgga%,99Q§gQLaggc CAgRAlt acR-£6400986C aggcgt 9Cge t
atcc cczgga cttlLegggt g gtgctacaaa ctagtcccag tggaacccga caaggtcgaa
2850 40 gaggotremtatBeRyety PR CEHCTTCTESt ST EHE COYHF t Tagcct Yca 2900

cggSat g9az QacscaAlaac, 930a09tdet: A0aad-80al8shect GBRodsBsCC 2950 gacttgegtt
ccat cacgta gcacgcgagc tgcatccaga atatt tcaag acwa aactgccgce caatgggcge
cagggccHyt YrastagicpReyJayasty BB A eGat §g gaaatgat ac gcct acgecec
95992Scaad fagdaadt & acRg:31 00 4R-a00bdaR6L acabatsseghgbggoogcctetcgcy aactt gageg
attcgcagtg 2150 aatccaggcc tgcttgagac ?a tgaacggggagta t.aggcaag, f t ct ggggca 3200
gct acaggeqg LR 5GP EEHFERICHE Yoagctt cot agtct t tat a 2250 ataccgtcge
gact ct ct ac dcgGgltL alsergane gaabdcga: aatt aanggassbs8 30QImets aaaddgg ccctt gat aa

aat t gaggag gaacagaata agtcgaaa a a.3350. 50, 93399GGEAL. £CATUSHHCCY CCgacaccyg
% g%zfg?fgata%laéf%g? gtg 411 SEO10No16: MVI VONI OGO

a aft gcccaaa
gcacagcaac Taggt gf“cce
MVHQA/ SRRT 55t :pkdVAivEITN 2 GEKAAMAMISREBEI AGTTS-T 2CREIGRNK  20°°
ggatggtgct acaagctagt accagttgag ccagataagg tagaagaggc caataaagga 3060
gagaacacca gcttgttaca ccctgtgage ctgcatggga tggatgacce ggagagagaa 3120
55
gtgttagagt ggaggtttga cagccgccta gcatttcatc acgtggcccg agagctgcat 3180
ccggagtact tcaagaactg ctga 3204
60
<210> 2
<21i> 1067
<212> PRT
<213> HIV
65
<400> 2

Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Arg Trp



| LDI ROGPKE PFRDYI TURFY TI LKALGRAA | DBEMVACQ MDGPKI | KQKP LTEEKI KALV 60
KDSTKWAKI N DFRELNKRTO LNAW KVWVEE KETI NEEARE NNPPI PVGElI KTLRAEQASQ
OVGEPGHKAR EI CTEMEKRG DFVEVQLGE P KARSPEVI PM WDRVRPVHAG YKRW | LGLW
ERKOMNTETL VLHMOPI SPI KTSKI GPENP HPAGLKKKKS FSALSEGATP FI AP4QPI REP

KI VRNYEFTS LYONANPECK ET-VS- VAL: W Yl TTPVFAI KK WEVLSVGDAY 57 FSVPI DEDFR
Kl LEPERKON TPDEKNOKEP WASQLYRG K KYTAFTI PSI PDI VI YOYMD PFLENCY- ELF M CKLI RG
NVETPA RYQ DLYNGSDLG PDKWIVQPI V' TKALTEVI PL YNVLPOGWKG SCKRTNI EEL

| PEKDSWI'VM TEEKELELAB SPAI FQSCMI' ROHLLRWELT DI QXLVCKI N NREI LKEPVM 400 450
500 550 5 EVYYDPSKDL | AEI OKOGOD ONTYQTYYEEP FKNLKTGKYA RERGAHTEDV 600
KOLTPAVCKI | Tl SSI VI WEK; TPKFKLPI QK ETWETWMIEY WOATW PEWE 550 FVETPPLVKL
WYQLKKEPI V' GAETFYVDEA

Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
20 25 30

His Ile Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro

35 40 45
10
Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu
50 55 60
15
Gln Pro Ser Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn
65 70 75 80

20 Thr Val Ala Thr Leu Tyr Cys Val His Gln Arg Ile Glu Ile Lys Asp
85 90 95

Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Glu Gln Asn Lys Ser Lys
25 100 105 110

Lys Lys Ala Gln Gln Ala Ala Ala Asp Thr Gly His Ser Asn Gln Val
115 120 125
30

Ser Gln Asn Tyr Pro Ile Val Gln Asn Ile Gln Gly Gln Met Val His
130 135 140

35
Gln Ala Ile Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Glu
145 150 155 160

40 Glu Lys Ala Phe Ser Pro Glu Val Ile Pro Met Phe Ser Ala Leu Ser
165 170 175

Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly
45 180 185 190

Gly His Gln Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn Glu Glu

195 200 205
50
Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro Ile Ala
210 215 220
55
Pro Gly Gln Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr
225 230 23S 240

60 Ser Thr Leu Gln Glu Gln Ile Gly Trp Met Thr Asn Asn Pro Pro Ile
245 250 255

Pro Val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys
65 260 265 270

Ile Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Axrg Gln Gly



ANRETKLGEM GYVTERGROK 700 KTELQAI YLA LODSQLEVNI VTDSOYALQ | CACPELGOSES
750 vg-Lic.mo ELVMQ | EGL | KKEKVELAW VPAHKG EDN EQVDKLVSAG

| RKVI AMCGK 300 10 WBKSSWWGGEP TVRERMRRAE PAADSVGAAS RDLETG GAI T S3NT7ATNAA
850 CAMLFAWEE EVCFPVTPQV PLRPETYKAA VDLGHFLKEK GoLEmmi sci

61

275 280 285

Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu
5 290 295 300

Arg Ala Glu Gln Ala Ser Gln Glu Val Lys Asn Trp Met Thr Glu Thr
305 310 315 320
10

Leu Leu Val Gln Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala
325 330 335

15
Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
340 345 350

20 val Gly Gly Pro Gly His Lys Ala Arg Val Leu Met Gly Pro Ile Ser
355 360 365

Pro Ile Glu Thr Val Pro Val Lys Leu Lys Pro Gly Met Asp Gly Pro
25 370 375 380

Lys Val Lys Gln Trp Pro Leu Thr Glu Glu Lys Ile Lys Ala Leu Val
385 390 395 400

30

Glu Ile Cys Thr Glu Met Glu Lys Glu Gly Lys Ile Ser Lys Ile Gly
405 410 415

35
Pro Glu Asn Pro Tyr Asn Thr Pro Val Phe Ala Ile Lys Lys Lys Asp
420 425 430

40 Ser Thr Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg
435 440 445

Thr Gln Asp Phe Trp Glu Val Gln Leu Gly Ile Pro His Pro Ala Gly
45 450 455 460

Leu Lys Lys Lys Lys Ser Val Thr Val Leu Asp Val Gly Asp Ala Tyr
465 470 475 480

50

Phe Ser Vval Pro Leu Asp Glu Asp Phe Arg Lys Tyr Thr Ala Phe Thr
485 490 495

55
Ile Pro Ser Ile Asn Asn Glu Thr Pro Gly Ile Arg Tyr Gln Tyr Asn
500 505 510

60 Val Leu Pro Gln Gly Trp Lys Gly Ser Pro Ala Ile Phe Gln Ser Ser
515 520 525

Met Thr Lys Ile Leu Glu Pro Phe Arg Lys Gln Asn Pro Asp Ile Val
65 530 535 540

Ile Tyr Gln Tyr Met Asp Asp Leu Tyr Val Gly Ser Asp Leu Glu Ile



900 RPCDI LDLW | NTOGYFPDM QNYTPEPGVR YPI TECVMDVE LVPVEPDKVE 050 EARKGENTSL
| MPVSLEGVD FDSRLARHBV ARELNPEYEK 1000 DPEREVLEGR MCRPMGARAS
VLSOGELDRW SKI ELRPGOK KKYKLKHI VE ASEELERFAV 1050 15 NPG/LEI TERG cRQ LGOLOP
SLOTGEEPI A SLYNTVATLY EVOORI EI ND 1100

62

545 550 555 560

Gly Gln His Arg Thr Lys Ile Glu Glu Leu Arg Gln His Leu Leu Arg
5 565 570 575

Trp Gly Leu Thr Thr Pro Asp Lys Lys His Gln Lys Glu Pro Pro Phe
580 585 590

10

Leu Lys Met Gly Tyr Glu Leu His Pro Asp Lys Trp Thr Val Gln Pro
595 600 605

15
Ile Val Leu Pro Glu Lys Asp Ser Trp Thr Val Asn Asp Ile Gln Lys
610 615 620

20 Leu Val Gly Lys Leu Asn Trp Ala Ser Gln Ile Tyr Pro Gly Ile Lys
625 630 635 640

Val Arg Gln Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Thr Glu
25 645 650 655

val Ile Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg
660 665 670

30

Glu Ile Leu Lys Glu Pro Val His Gly Val Tyr Tyr Asp Pro Ser Lys
675 680 685

35
Asp Leu Ile Ala Glu Ile Gln Lys Gln Gly Gln Gly Gln Trp Thr Tyr
690 695 700

40 Gln Ile Tyr Gln Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala
705 710 715 720

Arg Met Arg Gly Ala His Thr Asn Asp Val Lys Gln Leu Thr Glu Ala
45 725 730 735

val Gln Lys Ile Thr Thr Glu Ser Ile Val Ile Trp Gly Lys Thr Pro
740 745 750
50

Lys Phe Lys Leu Pro Ile Gln Lys Glu Thr Trp Glu Thr Trp Trp Thr
755 760 765

55

Glu Tyr Trp Gln Ala Thr Trp Ile Pro Glu Trp Glu Phe Val Asn Thr
770 775 780

60 Pro Pro Leu Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile Val
785 790 795 800

Gly Ala Glu Thr Phe Tyr Val Asp Gly Ala Ala Asn Arg Glu Thr Lys
65 805 810 815

Leu Gly Lys Ala Gly Tyr Val Thr Asn Arg Gly Arg Gln Lys Val Val



TKEALDKI EE EQVESKYKAQ QAAADTGHSN OVEQNY 1136 SEOQOUESCE LI MNG <110

A axosm t hk/i ne Biol ogi cal s A azcsm thklins Biologicala ¢c120 Novel
met hod and cout pOaition 4130> V2209 10<1603 16 <170:- Patent-In version 3,9
<2103 1 15<211> 3204 c.2123. OKA <213> HV <4003 1 20at gggegccc gagettcggt

eccgt czgt agagaact gg acagat ggga gaaaattaggGO ct gcgccegg gaggcaaaaa

gaaat acaac
cccaggcctg
cct ccagacc
cgvacaccag
gcaaaacaag
ggt at cacag
cagccccogg
ggtl at ccge
gcttaat acc
ggaggcagcc
gat gcgggag
cggatggatg
cct gggcevce
gggacccaaa
ccaggccigt
ccccgact gc
gaccgcct ge
cagtcccatc
2

25
30
35
40
45
50
55
60

65

cut aagcat a
ct ggaaacat
gggagt gaac
aggat cgaga
agcaagaaga
aact atccta

tcgcgt ggge ctcgagggagl20 cttgaacggt ttgccgtgaa
ct gagggat g tcgccagat c380 25ctggggcaat tgcagccatc
agot gaggt e cttgtaégac240 acagtggcta ccctctactg
ut aaggat ac caaccaggcc500 30ttggacaaaa ttgaggagga
agccccagcasgggcagcet gct 36Q;5gacact gggc at agcaacca
ttgt coaaaa cattcagggc420 cagatgcttc atcaggccat
Acqeysaate £otaoal gag, doftacegaadbq, gagaaggect tttcvectga
atgtt@Mﬁca ctttgagtga gggggccact &40 cct caggacc tcaat acaat

gt gagcggcc at caggccgc cat gcaaat g600 40tt gaaggaga ctatcaacga
429t 999258 gAgL063LCE o016 Gac ALt OO, pAGLeAat g cgececcggaca
ccteegcggct ctgacabtgc cggcaccaao/720 tctacactgc aagagcaaat
accaacaat c cvcccatccc agttegaaaa780 atctataaac ggtggatcat
Aacaagat &g dgegeat eh aathehacsagadh4l: tacak-ccteg acattagatta
gegcctttta gggatracgt cgacegyttt 900 50t ateaagaccc tgcgagcaga
caggaggt ca aaaact ggat gacggagaca360 cvcctggtac agaaccctaa
@aaacaat Gh di.gaaggeadt caggsacgyget 1020u gecaacct ca aagagat gat
cagggagt ag égoggacccgg acHéaaagccl080 O°°acagegttaa tgggccccat
gagaccgt gc cggt gaagct gaaacccgggll40

Tyr Leu Ala Trp Val Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln
900 205 910

Leu Val Ser Ala Gly Ile Arg Lys Val Leu Met Val Gly

920 925

Val Asp Lys
915

Pro Leu Arg Pro Met Thr Tyr Lys Ala
940

Thr Pro Gln Val
935

Phe Pro Val

930

Ser His Phe
950

Ala
945

Leu Lys Glu Lys Gly Gly Leu Glu Gly
955 960

Val Asp Leu

Ile His Gln Arg Arg Gln Asp Ile Leu Asp Leu Trp Ile Tyr

965 970 975

Leu Ser

Thr Gln Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro

985 990

His Gly

980

Phe Gly Trp Cys Tyr Lys Leu Val Pro
1000 1005

Gly val Arg Tyr Pro Leu Thr

995

Val Glu Pro Asp Lys Val Glu Glu Ala Asn Lys Gly Glu Asn Thr

1010 1015 1020

Leu His Gly Met Asp Asp Pro Glu

1035

Leu Leu His Pro Val Ser
1025 1030

Ser

Leu Ala Phe His
1050

Arg Glu Val Leu Glu Trp Arg Phe Asp Ser Arg

1040 1045

His Val Ala Arg Glu Leu His
1055 1060

Pro Glu Tyr Phe Lys Asn Cys

1065

<210> 3

<211> 4665
<212> DNA
<213> HIV



at ggacggcc ccaaggtcaa gcagtggcca ctcaccgagg agaagatcaa ggccct ggt gl200
60gagat ct gca ccgagat gga gaaagagggc aagavcagca agat egggcc ggagaacccal2EO
t acaacaccc ccgtatttgc catcaagaag aacgacagca ccaagtggeg caagctggtgl320
gat ut coggg agct gaat aa geggacccag gatttctggg aggtccagcrt wascat cccol380
catccggccg gcct caagaa gaagaagagc gteaccgtgc tggacgtggg cgacgcttacl340
ttcagcgtcc ctctgyacga ggactctaga eastattaccg ctn.:tat:can cccatctat.c1500
59 aacaacgaga ccecnggcat cagatatcag tacaacetcc tcocccaggg ctgaaaaggcl560
tctoccgcca tSttccagag chacat gacc aagat C t gg agccgtttcg caagcagaacl620
cccgatatcg tcactatacca stacatggac gacctdtacg tgggctctga cctagaaat cl660
gggcsocat ¢ _ggacgaagat tgacgagcte aggcagcatc tgctgagatg gggcctgaccl740
10act ncggaGgyadald e ad-6saQaagygage cgraetadst fed-gasagatggget a cgagct ccat 1807
cccgacaagt cgaccgtgca gcatatccitc oteccc aggacaget g gagggt gaacl860
gacat ccaga "B gt aag’éaaéﬁf’té‘ﬁ%?% “t9q9e a%(%%ggég ‘g?cgt ggtg%tg cge%gtcaaglgzo
gt gcgccagc tLptgeaageiccged gegegee capeaaggeetIicgacegagyt gat té€cect 1980
acggaggaag ccgagctcga_gctggcugag aaccggg R gecggt gcac2040
20ggcgt gt a@fgag 8 SC gaéf%g%ggégacgtga atgg%c%g%a% %%%ggtgggca gggccaggqg2100
cagt ggdfat ageagatdctatccaggageet traagazewstteaafateédy caaff®acgcc2160
cgcat gaggg 09;99&9%%%%%%@@9&%9;35 -Sagsagct.0a -Leoagoskgt ccagaagat c2220
25acgaccgagt ccat cgt gat ctgggggaag acacccaagt tcaagctecc tatccagaag2280
gagacct.ggg segasgggty>yat eyarar RGHFEAGYCET et §HETPEE cgadt®gggag2340
30t t cgt gaat.g,.cackt Lricl-c0gi0aage bactggialeagaad egagangga geecat cgt g2400
ggcgrggaga cattctacqt ggacggOgrg gccaaccgcg aaacaaagct cggg4aoaggcc2450
gggt acgt ca secaRetg eRicCeYETaaRY G EGEEaTE T 1GaliGUCHAC cactaaccag2920
35aagacggage.tPeRIGELIG . CtabutbagGtasicoaggactcs€ oggesigga ggltogaacat2 g 2860
gt gacggaca gccagtacgc grtgggcatt attcaggoac agccggacca gtccgagagc264
gaact ggt ga SEEeHeHt ‘icé"tc“gﬁ%tﬁ%agifﬁcé gaﬁtﬁ%?’ﬁ%a Tac caag‘éé%gfag?cé cot gﬁgc ot es2700

gt ccr ggccce ggdcargaoeatgd-gd eggaasme cgtgcgmqgﬁcog:aamaa@sicggxc gagﬂgcgggg%gg
attaga g ugct gat get etttcca gCcaracgtr . aagagcastg

4. 5acttacaat§%°°€gt§c §?a5yg'glg%af"ig§a§80a€gnttt(fcttéaa%g(g%%g%%%ggg Zegt ggaaggg2860
ct aatt cact cocaargaseganasgaiate etbgatsatagtsrggarereceta cac&faaggc2940
50t act Sgect g att ggcagaa c¢acacacca, Ja9ecagudd. t Ladakakcc asdgaccttt3000
gcat ggtgct acaagctagt accagttgag ccagataagg tagaagaggc caat aaagga3060
gagaacacca tgobdogict @eRITeT PYPYAtF CIgTAL QP 19y a1 EaHEeE ggadfdgagaa3120
55gt grt agagt, 9000l L1 ga.cageedcet.e.gcald thabt-s6al-g96ecq agaget gent 3180
coggagt3ct tcaagaactg cega3204

gccacactgg aggagatgat gaccgcctge 1080

cagggagtgg gcggacccgg ccacaaggcc

40

45

50

55

60

65

agagtgctgg ccgaggccat gagccaggcee

aacttcagag

gccagaagcg

gatcaagtgc

agaaactgca gagcccccag gaagaagggce

atgaaggact
ggcagacccg
ttcggcatgg
gtgccceccee
cccatcagcc
gtgaaacagt
atggagaagdg
ttcgccatca
aacaagagga
aagaagaaga
gacgagaact
ggagtgagat

cagagcagca

gcaccgagagd
gcaatttecce
gcgagggcat
tggtgteect
ccatcgagac
ggcecectgac
agggcaagat
agaagaagga
cccaggactt
agtccgtgac
tcaggaagta
accagtacaa

tgaccaagat

gcaggccaat
ccagagcaga
cgccagcectg
gaagtccctg
cgtgcccegtg
cgaggagaag
cagcaagatc
cagcaccaag
ctgggaagtg
agtgctggat
caccgcctte
cgtgctgect

cctggagecce

cagcagacca
ttcaactgcg
tgctggaagt
ttcctgggca
cccgagceea
cccaagcagg
ttecggcaacyg
accctgaagc
attaaggccc
ggccecgaga
tggcggaaac
cagctgggca
gtgggcgacg
accatcccca
cagggctgga

ttccggagcea

acatcatgat
gcaaggaggg
gtggcaagga
agatttggcc
ccgceectee
agcagaagga
atcctctgag
ccggcatgga
tgaccgaaat
acccctacaa
tggtggactt
tcccccaccee
cctacttcag
gcaccaacaa
agggcagccee

agaaccccga

gcagcgggge
ccacctggec
agggcaccag
tagcagcaag
cgcecgagetg
cagagagcag
ccagggatcec
tggccccaaa
ctgtaccgag
cacccccate
ccgggagetg
tgccggectg
cgtgeeectg
cgagacccce
cgccatctte

gatcatcatc

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



60 <21cs 2 e211> 100 <212> PRT <213> H V 65 e400s 2 Met eh/ Ala Arc Ala Ser
Leu Sc Ay Ay Qu Lee Asp Ara Trp 60 31015 Gn Lys Ile Arg Lou Arg

Val
Pro
Au
Gya
Gn
Arg
Gn
H s
Gn
Lye
Phe
Lou
Thr
Al a
lie

Gy dy Lys Lyn
Lou Gu Arg Phe Al a Val
Arg Gn lie Lou
Lou Arg Set Lau
115 Gn lle Lys

Lys Tyr

Lye Lou Lye 5202530 His Ile Val
Ace Pro 354045 Ay Lou Lou G mThe 3cr ole Gy
Gy Gn Lau 505560 G n Pro Set Len Gn Thr ny Set Cht

Tyr Asn 55107500 20 Thr Val
Asp 359095 Thr

Ala Ths Len Tyr
Lys Gu Ala Lau Asp W 3as ale G n Sic

Trp Ala 3cr Arg

Cys Vol ln

WMh Lys Set Lys 26100105110 Lye Lys Ala Gn Gn Ala Ala Ala Asp Thr Sly

Set Ran G n Val

Met Vol

Ser Ala Len Ser

115120125 G n Ann
H s 120135140 A n Ala lle Set Pro Arg Thr

Vol Vol tagé;éc;%gé%5émgtg@ngbaw§g Qéaacggch:e goebgdRE0 G a00Val
155170175 G n Ay Ala Thr

Pro |

| e Vol

Pro G n Asp

Lee Ann Thr

Gn Ann lie Gn Ay
Lee Ann Ala Trp Vol

Ile Pro net
Met

Ann Thraa¥4Feasy §caBI80 FOFTI0FIQG 9RI%S" &AAf°E ARt AN Met Lee Lys Gn

Ile 5Anncaga§aa§g! %cg&%QQ%&gﬂ%gcA@gc QCiaéccc;EE paﬁ&@aﬂf Vol2zcHi s Pro Vol
Ile Aln 210215220 Pro SI

nmy Pro

Al a sl P TRPCCThEIDED3(P 3574 *9°799°

10

15

20

25

30

35

40

45

50

55

60

65

gtgggcaage
aggctgctga
ctggagctgg
cccagcaagg
atctaccagg
cacaccaacg
gtgatetggg
tggtggatgg
cctctggtga
tacgtggacg
agaggcagac
gccatcctge
tacgccctag
atcatcgaga
ggcatcggeg
tttctggacg
acaatggcca
gataagtgtc
tggcagctgg
agcggctaca
ctgctgaage
ttcacctctg
atcccctaca
atcatcggcc
ttcatccaca
atcgacatca
cagaacttca
ctgctgtgga
ccceggagga

gtggccggca

tgaattgggc
gaggcgccaa
ccgagaacag
acctggtggce
agcctttcaa
atgtgaggca
gcaagacccee
actactggca
agctgtggta
gagccgecaa
agaaagtggt
tggccctgca
gcatcattca
agctgatcgg
gcaacgagca
gcatcgacaa
gcgacttcaa
agctgaaggg
cctgcaccca
tcgaggcecga
tggceggeag
ccgeccgtgaa
accctcagag
aggtgaggga
acttcaagcg
tcgeccaccga
gagtgtacta
agggcgaagg
aggccaagat

ggcaggatga

cagccaaatc
agccctgaca
ggagatcctg
cgagattcag
gaacctgaaa
gctggccgaa
caagttcaag
ggccacctgg
tcagctggag
tagagagacc
gtctetgacc
ggacagcggce
ggceccagece
caaggacaaa
ggtggacaag
ggcccaggag
cctgectece
cgaggccatg
cctggagggc
agtgattcce
atggcecgtg
ggccgecetgt
ccagggegtg
ccaggccgag
gaagggcggce
tatccagacc
ccgggacagce
cgcegtggrg
tctgcgggac

ggacagatct

tacgccggca
gacatcgtga
aaggaccceg
aagcagggcc
accgggaagt
gtggtgcaga
ctgccecatce
attcctgagt
aaggacccca
aagctgggca
gagacaacca
agcgaagtga
gatagaagcg
atctacctga
ctggtgtcca
gaccacgaga
atcgtggcca
cacggccagg
aaagtgattc
gccgagaccg
aaagtggtgc
tggtgggecea
gtggccagca
cacctgaaaa
attggcggct
aaggaactgc
agggacccca
atccaggaca

tacggcaaac

atgggcggca

Gn

Met Ar

tgaacgacat
ttaaagtgaa
cactgacaga
tgcacggcgt
aggaccagtg
acgccaggaa
aagktggctat
agaaggagac
gggagttcgt
tcctgggege
aggceggcta
accagaaaac
acatcgtgac
agagcgagcet
gectgggtgee
gcggcateeg
gataccacag
aggagatcgt
tggactgcag
tggtggccgt
gccaggagac
acacecgccaa
atatccagca
tgaacaagga
cagccgtgeca
acagcgccgg
agaagcagat
tctggaaggg
acagcgacat
agatggccgg

agtggtccaa

Hi s

gcgaaljacgro ArLg sly Set Asp

gcagctgtge
ggaggccgag
gtactacgac
gacctaccaa
gagaagcgcc
ggagagcatc
ctgggaaacc
gaacacccce
cgagaccttc
cgtgaccgac
cgagctgcac
cgactcccag
ggtgaaccag
cgcccacaag
gaaagtgctg
caactggcgg
ggccagetge
ccectggecatce
gcacgtggcec
cgcctactte
cggcagcaac
ggagttegge
gctgaagaag
gatggcegtg
agagcggatc
caccaagatt
ccctgecaag
caaagtggtg
cgatgactgce

gggcagcatt

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



60Per Thr Lou Gn e G@n lle Ay Trp Met TAr Ash Ann Pro Pro Ile 245250253
Pro Val Gy Gu Ile Tyr Lys Arg Trp Ile Ile Lou Ay Len Asn Lys 65260205270
61 275230285 Pro Lys Qu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr
Lou 290295300 Arc Ala Gs din Ala Set Gn du Val Lys Ace TrThr

30531031E: 320 10 Lou Lea Val dn Ann Ala Asa Pro Asp ova Lys Ths- Ile Leo
Lyn Ala 325330335 Lou sly Pro Ala Ala Thr Leo Gb Au Met Met TSr Ala Cyn
Gn Sly 340345350 20Vol Sly Gy Pro s:Ly Sic Lye Ala Arg Val Lee Met Ay
Pro lie Ser 355360365 Pro Ile e Thr Vol Pro Vol Lye Lou Lys Pro Ay Met
Asp Sly Pro 25370375320 Lye Vol Lye G rPSTrp Pro Lou Thr Oe Ga Lys Ile Lyn
Ale Leo Val 355390395400 30 Gu lie Cys Thr Gn Met Gu Lye Qu Ay Lys Ile
Ser Lys lleg. Gy %Oég%g%l?gééaéé’st@ AR N ASABEQeclY kchbRarts0 VakwoPhe Ala Ile Lys
Lyn Lys Asp 0425430 40 Ser Thr Lyn I'm Arg Lye Leo Val As(p Phe Aro G o
Leo Aso Lye9srypca35420%45 sht= o PImsF PhE ST Gt V67 *°al n * da My 130 Ni s
Pro Al a G y..4343045546Q01 Qbkcby8a ly@absy LypscSRE c¥abgaddar VabsoLeo Asp Val Gy
Asp Al a Tyr 455470475480 Phe See Vol Pro Leo Asp Qu Asp Pte. Aro Lys Tyr
Thr Al a PheThi r8SATORES ST B P FISET 19 &R “ASH T8 TSL ‘Fro sly Ile Arg

Tyr a u10Tyrgaé¥5§§gcg gcctggacgg cctgatctac agccggaage ggcaggagat cctggatctg 4380
tgggtgtacc acacccaggg ctacttcccc gactggcaga attacaccec tggccctgga 4440
gtgcggtatc ccctgacctt cggctggtge ttcaagctgg tgcctatgga gcccgacgaa 4500
15 gtggagaagg ccacagaggg cgagaacaac agcctgctge accctatctg ccagcacggce 4560
atggacgatg aggagcggga agtgctgatc tggaagttcg acagcaggct ggccctgaag 4620
20 cacagagccc aggaactgca cccagagttc tacaaggact gctga 4665

<210> 4

<211l> 1554
25  <212> pRT
<213> HIV
<400> 4
30 Met Ala Ala Arg Ala Ser Ile Leu Ser Gly Gly Lys Leu Asp Ala Txp
1 5 10 15

Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Arg Leu Lys
35 20 25 30

His Leu Val Trp Ala Ser Arg Glu Leu Asp Arg Phe Ala Leu Asn Pro

35 40 45
40
Ser Leu Leu Glu Thr Thr Glu Gly Cys Gln Gln Ile Met Asn Gln Leu
50 5% 60
45
Gln Pro Ala val Lys Thr Gly Thr Glu Glu Ile Lys Ser Leu Phe Asn
65 70 75 80

50 Thr Val Ala Thr Leu Tyr Cys Val His Gln Arg Ile Asp Val Lys Asp
85 920 95

Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Ile Gln Asn Lys Ser Lys
55 100 105 110

Gln Lys Thr Gln Gln Ala Ala Ala Asp Thr Gly Asp Ser Ser Lys Val
115 120 125
60

Ser Gln Asn Tyr Pro Ile Ile Gln Asn Ala Gln Gly Gln Met Ile His
130 135 140

65
Gln Asn Leu Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Ile Glu
145 150 155 160



500505510 60vVal Len Pro d.n Gy Trp Lye Ay Set Pro Ala Ile Phe G n Set-

Ser
Val
Gn
Pro
Thr
Asp
Pro
Thr
Ae
Tyr
Sly
Thr
Lys
Trp
Au
Gn
Lye
Al a

515520525 Mot Thr Lys Ile Leo Gs Pro Phe Arc Lye Gn Asa Pro Asp lie
65530535540 62 $45550555550 Gy Gn Hs Arg Thr Lys Ile do Gu Leo Arg
H s Leo Leo Axg 565570575 Leu Thr Thr Pro Asp Lye Lys Hs Go Lys Gu
Pro Phe 580585%$90 Lou Lys Net (fly Tyr (flu Leo Hie Pro Ani:, Lys Trp
Val G n Pro 595600605 Ile Val Les Pro (flu Lys Asp Per Trp Thr uci Aen
Ile Gn Lys 610515 20Leo Val (fly Lys Leo Asn Trp Ala Per Gn lie Tyr

Gy lle Lys 625630635640 Val6}<rg G n Lou Cys Lys Leo Leo Arg Ay
Lys Ala Leo Thr d u 25645CEC655 Val 'I1le Pro Leo Thr Gu G o Ala Gu Leo
Lett Ala Qu Asn Arg 650655610 G u Ile hey Lye Gu Pro Vval ills dy Val

Tyr AspiPrg Rerrhtys BEGLASP Lecrd Mer AlegseGrir tese@G rt Lys G n Gay G n
Gn Trp Thr Tyr 69%595100 40 an'fle Tyr Gn 8%a Pro Phe Lye Asr Lou Lys
Gydys Tyr Ale 70571071 S720 Arg Met Arg Gv Ala H's Thr Aso Asp Vol

G n LeclT ki {1k |Thr Acac 45372 572072581 Vel L@ mn E?ﬁsValll%YThe lo9cr Ile Vai lle
(fly Lys Thr Pr'8® 740745750 LY$ The Lys Led’Pro lie G n Lys do Thr Trn
Thr Itp itp Thr 755750765 55 Tyr Isp Gn A3a Thr Trp Ile Pro Gu Trp
The!Val1Ast Fhri7 70775180 "GOPHOYPreY Bedlyar Eysten Trp Tyr Gn Leo Gn
Ge Pro Ile ¥l 705790195800 Sly"Ala Gu The Phe Tyr Val Asp Gy

Ala hen Arg Qs Th.:: Lys 65805Rl (815

Ala Ala Glu Trp Asp Arg Leu His Pro Val Gln Ala Gly Pro Ile Pro
15 210 215 220

Pro Gly Gln Ile Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr

225 230 235 240
20
Ser Thr Pro Gln Glu Gln Leu Gln Trp Met Thr Gly Asn Pro Pro Ile
245 250 255
25
Pro Val Gly Asn Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys
260 265 270

30 Ile Val Arg Met Tyr Ser Pro Val Ser Ile Leu Asp Ile Lys Gln Gly
275 280 285

Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Phe Lys Ala Leu
35 290 295 300

Arg Ala Glu Gln Ala Thr Gln Asp Val Lys Gly Trp Met Thr Glu Thr
305 310 315 320

40

Leu Leu val Gln Asn Ala Asn Pro Asp Cys Lys Ser Ile Leu Lys Ala
325 330 335

45
Leu Gly Ser Gly Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
340 345 350

50 val Gly Gly Pro Gly His Lys Ala Arg Val Leu Ala Glu Ala Met Ser
355 360 365

Gln Ala Gln Gln Thr Asn Ile Met Met Gln Arg Gly Asn Phe Arg Gly
55 370 375 380

Gln Lys Arg Ile Lys Cys Phe Asn Cys Gly Lys Glu Gly His Leu Ala
385 390 395 400
60

Arg Asn Cys Arg Ala Pro Arg Lys Lys Gly Cys Trp Lys Cys Gly Lys
405 410 415

65
Glu Gly His Gln Met Lys Asp Cys Thr Glu Arg Gln Ala Asn Phe Leu
420 425 430



63 820825830 Thr Len Thr Asp Thr Thr Ass G n Lys Thr Gn Leta Gn Ala lle
Tyr 5935840845 Len Ala Len G n Asp Ser GI," Lau Gn Val Aar. Ile Val Thr

Asp
Au
Gn
Ay
Len
Thr
Ay
Len
Tyr
Tyr
Lys
Met
Arg
Lye

Ser
Ser
Lys
Asn
Met
Tyr
Lev
Trn
Thr
Lye
dy
Asp
Len
Ass

BSOB55860 G n Tyr Ala Len Gy Ile lle Gn his Gn Pro Asp G n Ser
865870875880 G n Lev "al Ass Gnllelie Gn Gn Lois Ile Lys Lys
Val aas890895 20Tyr Len Ala Trp Val. Pre Ala Hs Lys Ay Ile Ay
G n G n 900905910 Val Asp Lys Len Val Ger Ala Ay Ile Arg Lys Tel
Tel Ay 25915920925 Pile no Tel Thr Pro Gn Tel Pro Len Arg Pro Net
Lys Ala 93092.594C Ala Tel Asp Len Ser H's She Len Lys G n Lys Gy
G n ny 545950955960 Lou lie Hi $HBser G n Arg erg Gn Asp Ile Len Asp
I1e Tyr 955970975 40 Hs Tthr Gn Gy Tyr Phe Pro Asp Trp G n Ass
Pre: Gy Beo 900985930 1id 41y \@4 pAr gy Ty plr ol Thr Phe Ay Trp Cys
Len Val ®ro 4599510001005 Vol Gu Prd Asp Lys Tel Gn Gn Ala Ass

s@ n Ass Thr 101010161020 50 Ser Len Len His Pro Tel Ser Len H's Gy

ASpePrey bk 02580:/1020350Ang @ nuet clemeGin Trp Arg Phe Asp Ssr
Ala Ph® H s 104010451050 60Hi s T&®® Ala Az-g G n Len H's Pro G nPhs
Cys 10551060i 065 <210> 654211: 2 4665 <212> DNA .e. 213> 317

10 Glu Gly Ile Ala Ser Leu Pro Lys Gln Glu Gln Lys Asp Arg Glu Gln

465 470 475 480

Val Pro Pro Leu Val Ser Leu Lys Ser Leu Phe Gly Asn Asp Pro Leu

15 485 490 495

Ser Gln Gly Ser Pro Ile Ser Pro Ile Glu Thr Val Pro Val Thr Leu
500 505 510

20

Lys Pro Gly Met Asp Gly Pro Lys Val Lys Gln Trp Pro Leu Thr Glu
515 520 525

25

Glu Lys Ile Lys Ala Leu Thr Glu Ile Cys Thr Glu Met Glu Lys Glu
530 535 540

30 Gly Lys Ile Ser Lys Ile Gly Pro Glu Asn Pro Tyr Asn Thr Pro Ile

545 550 555 560

Phe Ala Ile Lys Lys Lys Asp Ser Thr Lys Trp Arg Lys Leu Val Asp

35 565 570 575

Phe Arg Glu Leu Asn Lys Arg Thr Gln Asp Phe Trp Glu Val Gln Leu
580 585 590

40

Gly Ile Pro His Pro Ala Gly Leu Lys Lys Lys Lys Ser val Thr val
595 600 605

45

Leu Asp Val Gly Asp Ala Tyr Phe Ser Val Pro Leu Asp Glu Asn Phe
610 615 620

50 Arg Lys Tyr Thr Ala Phe Thr Ile Pro Ser Thr Asn Asn Glu Thr Pro

625 630 635 640

Gly Val Arg Tyr Gln Tyr Asn Val Leu Prc Gln Gly Trp Lys Gly Ser

55 645 650 655

Pro Ala Ile Phe Gln Ser Ser Met Thr Lys Ile Leu Glu Pro Phe Arg
660 665 670

60

Ser Lys Asn Pro Glu Ile Ile Ile Tyr CGln Tyr Met Ala Ala Leu Tyr
675 680 685

65

val Gly Ser Asp Leu Glu Ile Gly Gln His Arg Thr Lys Ile Glu Glu
690 695 700



64 <400> 3
ct gaggcctg
ct ggat cgct
at gaaccagc
accgt ggcca
ct ggacaaga
gacaccggcg
cacat gat cc
gaaaaggcct
ccceaggacc

at ggccgcca
gcggcaagaa
t cgccct gna
t gcagcccgce
ccctgtactg
t cgaggagat
acagcagcaa
accagaacct
t cagccccga
t gaacgt gat

gagccagcan
gaagt accgg
tcctagectg
cgt gaaaacc
cgugcaccag
ccagaacaag
agt gagccag
gagccccaga
agt gat ccct
gct gaacgt t

cctga , gg ggcaagct gg acgcct ggga gaagat caga
ct gaagcacc tggtgtgggc cagcagagag 5

ct ggagacca ccgagggeng ccagcagatc
ggcaccgagg agat caagag cctgttcaac 10
cggaucgatt g t gaaggat ac caaggaggcc
agcaagcaga aaacccagca ggccgct goc
eat:tat:coca tcatccagaa tgoccagggc 15
accct gaat g ccugggrgaa agt cat cgag

at grt c®gcg ccct gagcga gggcgccacc

gt gggcggac accaggccgc cat g-cagatc

ct gaaggaca ,¢eal caatga . 49adace96cxgaguggoaca -gagt geagec cgtgcaggec 25
ggacccat cc -ecccCt ggcca gatioagagag cccagsggca gcgacategc cggcaccacc

r-ccaocggtc aagaacagct Sca9t 94atg accggcaacc Ctcocatcce: tgtoggcaac
at ct acadgc @otaugt Gl »&Chg0ge el grdaraagatk g1t gag@at:gba cagcoccgtg 30
tccat cct gg at at caagca’gggccccaag gagecct:tca gag@ét acgt gcaccggttc
tt caaggccc tgacagenga gcaggccanc caggacgtga agggcuggat gaccgagacc

ct gct gotogC 239 PACHE GRAVACEG J36 i gCr-aagageat6yi gaaggeest gggcagcggce 35
gccacact gg aggagat gat gaccgccrgc’“€agggagt gg gétggacccgg ccacaaggcc
agagt gct cg ccgaggccat gagccaggcc cagcagacca acat catgat gCagCgcfggC
40aact t cagagr gocagaagcy gatigaagt g¢ df cxast geg TgcEagyaggg ccacct ggec

aggaact

h gagcc®ecag gaagaagdtfc tgct ggaagt’°yt ggcaagga

agggcaccag 45

at gaaggact gcaccgagag gcaggccaat ttcctgggca agatttggcc
ggcagacccg ogc aet vt et ccagdee dgalve cegagceedre egeeattrec
tt oggchig !

g gcddgggcau cgeccadetgtg cccaagcddg agcagahgga
gt gccocccc tggtgtgoct gaagtccctg ttcggcaacg atcctctgag

t agcagcaag
cgccgagcet g
cagagagcag
ccagggat oc

cccat cagcc @cataClgagac L@g}’ggdeleg@gvaac'fem‘;ga%{@cﬁltéﬂ’gﬁat a tggccccaaa

gt gaaacagt ‘§gcccctgac cgaggagaag attaaggccc tgaccgaaat ctgtaccgag

at ggagagg agggcaagat cagcaagat ¢ ggccccgaga accoctacaa cacccocatc

tt cgccat ca tagaadaadgya catic d0TIHES °t G} EFgHALE” VYS] Pttt ccgggaSet g 60
aacaagasi ga cccaggactt ctgggaagtg cagctqgggca toccccaccc tgccggectg
aagaagagga agtccgtgac a: 3tgctggat ,tgggegcl ccuactucag cgtgcccctg
cacgagaact “FLafi §adss AocHecyt Fiﬁ:éﬁgggbgééggﬁﬁhﬁﬁé%%aa cgagaccccc 65
ggagt gagat accagtacaa cgtgctgcct caggsFctgga agggcaaccc ocCeatettc.
cagagcagca tgaccaagat cctggagecc ttccggagea agaaccccga gatcatcatc
gt gat ctggg 9 55‘9‘3@%&:“ aglg?l?’gﬁﬁbnfg%f g%a g%icéglfealgfisgAgsga ggccacct gg
cct et ggt ga agct guggta tcagetggag tacgtggacg gagccgeccaa tagagagacc 30
agaggnagac ,agaaagt gat , at ot ¢t gacc, gceatgehge,; i gacegt.gca ggacagegge
tacgccct gg gcajocattca ggccaagocc 35 at caisegaga agctgat cgg caaggacaaa
ggcat cdfcg gcaacgagca ggt ggacaag 40ettctggacg gcatcgacaa ggcccaggag
acaat ggcca gegachf Gapatcg9Gat ¢ecada,09haagtat 6 .28ct9aaggg cgaggecaeg

t ggcagcugg sect gcaccca ccidxggagggc agcgget aca t cgaggoega. agtg, attccc 50
ctgct gaagc tggccggecag atggecccgtg ttcacctctg ccgeccgugaa ggecgect gt
auccectadca @Pgﬁtﬁggﬂgbﬁoﬁgg’g@QMPéays Leu Pro Ile Gln Lys Glu

885 890 895

55

50 Thr Trp Glu Thr Trp Trp Met Asp Tyr Trxp Gln Ala Thr Trp Ile Pro
900 905 910
Glu Trp Glu Phe Val Asn Thr Pro Pro Leu Val Lys Leu Trp Tyr Gln
55 915 920 925
Leu Glu Lys Asp Pro Ile Leu Gly Ala Glu Thr Phe Tyr Val Asp Gly
930 935 940
60
Ala Ala Asn Arg Glu Thr Lys Leu Gly Lys Ala Gly Tyr Val Thr Asp
945 950 955 9260
65

Arg Gly Arg Gln Lys Val Val Ser Leu Thr Glu Thr Thr Asn Gln Lys
965 70 975



at cat oggcc aggt gaggga ccaggccgag ttcatccaca acttcaagcg gaagggcggc
60at cgacat ca tcgccaccga tatccagacc cagaacttca gagtgtacta ccgggacagc 65

ct gct gegga agggcgaagg cgccgtggrg ccccggagga aggccaagat. Lcegcgggac

gt ggccggcea
att cct gagt
aagct gggca
agcgaagt ga
at ct acct ga
gaccacgaga
caaggccagg

ggcaggat ga
gggagt t cgt
aggccggcet a
acatcgtgac
gctgggtgcc
gataccacag

t ggact gcag

ggacagat ct
gaacaccccc
cgt gaccgac
cgact cccag
cgcccacaag
caact ggcgg
ccctggcatc

ct gaccat cc agaaggagac ctgggaaacc

aaggaccoca
gaganaacca
gat agaagcg
nt ggt gt cca
at cgt ggtca
aaagtgattc

t oct gggcgce
accagaaaac

agagcgagct
geggcat ccg
aggagat cgt
t ggt ggccgt

cgagaccttc
cgagct gcac
ggt gaaccag
gaaagt gctg
ggccagct gc
gcucgt ggcc

gccgagaccg g£eaggagac rcgoctactitornaagicel g0t ataesagacaa cggcagcaac

t ggegggcca at at ccagea ggagtt oggco°grggccagca Lgadacaagga gct gaagaag
cacctgagga cagccgtgca gatggccgtg attggcggct acagcgccgg agagcggatc

aaggaacCgc agaagaagal reasgaagati agggacecoa itct ggaaggy Ccct gccaag

at ccaggaca acagc#acat caaagt ggfy tacggcaaac *&§aggccgg cgat gact gc algggcggca
agt ggt ccaa gggcagcatt 66 gtgggctggc cogagat heg ggagagaat g agaagagenc

ct gccgotfhc drgetgoaghgiddciggegouggt vat/cagiyat B¢ ggsStvaagoat s 0g: gccat ea
ccagcegcaa cat?®aacaac4200 ct®agctgtg tgtgggtgga ggcccaggaa gaggaT: aag

t gggettccc tgtgagaccc4260 caggt geocc eaagachcat gacctacasg ggcgcceleg

acct gag aI&tmecUgaagﬂ@@Om&@eagHagggégfge@ﬁgqaégg>é@tgatceac ageg3gaadv
ggsaggagat ectgat ct g4350 eddfegt acc acacé%actgg ctaeLecec gactggcaga
attacacccc tggcocugga4440 eegeggestc cestgaccet eggcrggegc tteaagctgg
tgeetaegga*@ﬂég%é%gé&ﬂ@@Oﬂlqg tYyagadgg-ecidgedyg cgagaacaec agectgcetge
aces: | :mpet s ot gcseggc4560 "at ggacgat g sggageggga aghgctgalLe tggasgttcg
asagcagget ggssnctaag4620 20cacsgagcce agqaactaca eccagsgt Ac tacaaggact

gct gad565 FTOSY Ale A W e L9n B LP5RPID% ERTERIIBM® HIV c400> 4 30 Met Ala
Ala Ams Ala GemIle Lou Gem @y ny Lys Lou Asp Ala Trp 1015 G n Lys lle

Arg Low9Arg Pro ny Gay Lys Lys Lys Tyr Arg LQUJ Lys 35202530 His Lou Vol Trp
i T ig S T M .
Ala Set Ar lﬁfﬁoﬁéﬁ‘*%ﬁ“ﬁﬁ lgf;gem EY {SBUr F Fro 4045 40 Set Lou Lou G u Thr
Thr Gn ny C¢s Gn Gn Xis Mee Ace G n Las 505560 G n Pro Ala Val. Lys The
ny Thr _usgu‘l n I kge Ix%lﬁeLe(uBerg en 3{%%%35%&55@9&%@ Val Ala Thr Len Tyr
Cys Val®Hi s Arg T €' ASh Mal  Lys ASpT650R9
Ser Cys Asp Lys Cys Gln Leu Lys Gly Glu Ala Met His Gly Gln
35 1100 1105 1110
Val Asp Cys Ser Pro Gly Ile Trp Gln Leu Ala Cys Thr His Leu
1115 1120 1125
40
Glu Gly Lys Val Ile Leu Val Ala Val His val Ala Ser Gly Tyr
1130 1135 1140
45
Ile Glu Ala Glu Val Ile Pro Ala Glu Thr Gly Gln Glu Thr Ala
1145 1150 1155
50 Tyr Phe Leu Leu Lys Leu ARla Gly Arg Trp Pro Val Lys Val Val
1160 1165 1170
His Thr Ala Asn Gly Ser Asn Phe Thr Ser Ala Ala Val Lys Ala
55 1175 1180 1185
Ala Cys Trp Trp ARla Asn Ile Gln Gln Glu Phe Gly Ile Pro Tyr
1190 1195 1200
60
Asn Pro Gln Ser Gln Gly val Vval Ala Ser Met Asn Lys Glu Leu
1205 1210 1215
65

Arg Asp Gln Ala Glu His Leu

1230

Ile Gly Gln Val Lys

1225

Lys Lys Ile

1220



Thr Lys nu Ala Lou Asp Lys Ile Ay nu lle Ao Aso Lys Ser Lys 55100105110
Gu Lys TADD Gn Gn Ala Ala Ala Asp TSet ser Lye Vol 115120 50 Gem d n AW
Tyr Prolle Ile Gn Asti Ala Gn ny Gn Mt Ile Hs 13013%$140 G n Asn Lou
Ser Pro Arg Ttr Len Sac Ala Trp Val Lys Vol Ile Gu 145150155/60 67 Qu
Lye Ala Phe Her Pro GQu Val tie Pro Met Phe Her Ala Leo Her 155170175 5 alt
Gy Ala Thr Pro G n hop lieu Ann Pal Met Lieu Ann Ile Val Ay 150155190
10Cly ilia Gn Ala Ala Met Gn Met Leu Lys Asp Thr Lie Aso Qu alt
195200205 Ala Ala Qu TIP Asp Arg Let Hie Pro Val GUJ. Ala Ay Prolle Pro
15210215220 Pro Ay Gn lie Arg Go Pro kg @ Her Asp Ile Ala lily Thr Thr
225230235240 Her Thr Pro din alt Gn Len An Trp Met Thr Sly Ron Pro Pro
|l e 245250255 ,Pr 0,.Pal, @:Ya1Ae8: | dng 1Ty hislibs oA Guydapy Ly€ 11 € Len 017 Leo Asn
Lye 26026527013GQ11 e Pal ArgiMet Tyr Her Pne:sPal Her Ile Leo Asp Ile Lys G n
Gy 275280295 Pro Lys Gu Pro Phe Arg Asp Tyr Pal Asp Aro Pha Pie Lys Al a

| et 290295390 ANl 11 Ala, &ylrySistr Aha ThE03ASprPake kyes Gy Trp Met. Thr Qu
hr 3053102153280Let Lee Val 1@sn Ace Al a Ase°Pro Asp Cys hys HerauAl a 325320
Leo Ay Her lily Ala Thr Leo Gu AOe Met Met sir Ala eye Gn |ily 340345350
50 Val @y sSlyPrer iy HeSorhys: Alya oA geuRah thetciAlzae alre Al a Men Her 3SS365

1265 1270 1275

Lys Ile Gln Asn Phe Arg Val Tyr Tyr Arg Asp Ser Arg Asp Pro
15 1280 1285 1290

Ile Trp Lys Gly Pro Ala Lys Leu Leu Trp Lys Gly Glu Gly Ala

1295 1300 1305
20
Val Val 1Ile Gln Asp Asn Ser Asp Ile Lys Val val Pro Arg Arg
1310 1315 1320
25
Lys Ala Lys Ile Leu Arg Asp Tyr Gly Lys Gln Met Ala Gly Asp
1325 1330 1335

30 Asp Cys Val Ala Gly Arg Gln Asp Glu Asp Arg Ser Met Gly Gly
1340 1345 1350

Lys Trp Ser Lys Gly Ser Ile Val Gly Trp Pro Glu Ile Arg Glu
35 1358 1360 1365

Arg Met Arg Arg Ala Pro Ala Ala Ala Pro Gly Val Gly Ala Val

1370 1375 1380
40
Ser Gln Asp Leu Asp Lys His Gly Ala Ile Thr Ser Ser Asn Ile
1385 1390 1395
45
Asn Asn Pro Ser Cys Val Trp Leu Glu Ala Gln Glu Glu Glu Glu
1400 1405 1410

50 Val Gly Phe Pro Val Arg Pro Gln Val Pro Leu Arg Pro Met Thr
1415 1420 1425

Tyr Lys Gly Ala Phe Asp Leu Ser His Phe Leu Lys Glu Lys Gly
55 1430 1435 1440

Gly Leu Asp Gly Leu Ile Tyr Ser Arg Lys Arg Gln Glu Ile Leu

1445 1450 1455
60
Asp Leu Trp Val Tyr His Thr Gln Gly Tyr Phe Pro Asp Trp Gln
1460 1465 1470
65

Asn Tyr Thr Pro Gly Pro Gly Val Arg Tyr Pro Leu Thr Phe Gly
1475 1480 1485



-260 Gn Ala Gn Gn 1l Te: Asn lle Met Met Gn Arg Gy Asn Phe An] Ay
55270375300 G n Lys Arg lie Lys Cys Phe Ace eye Ay Ilys Qu alp H's Leo Ala
305390395400 60 An] Aen cy rg Ala Pro An] Lye Lye Sly eye Trp Lye Cys Ay
Lys 405410415 O eGy H's Gn Met Lye Asp dye Thr Gn An] Gn Ala Asn Pie
Leo 420425430 66 Ay Lys Ile Trp Pro Ser Ser Lys Gy Arg Pro Ay Are Phe
Pro G n 425440145 6 Ser Arg Pro @dn Pr* rho Ala Pro Pro Ale G n Len Phe ny
Met ny 450455460 10 Gn ny Ile Ala 3cr Lou Pro Lys Gn GQu Gn Lys Asp Arg
mu G n 465470475480 Val Pro Pro Len Val Ser Lea Lys Ser Lou Phe Gy Asn Asp
Pro Len 15485490495 Set G n ny Ser Pro e 8cr Pr* lie Au Thr Val Pro Val

Thr Len 500505510 Lye Pro ny Met Asp ny Pro Lye Val Lys Gn Trp Pro Lou Thr
A u 5155205250 anl Y 1d.6.l ¥s Aeacheno g o@ nallsgs dge Thr G n Met G n Lys
A u 530535540:300y Lys Ilei8er Lye Ile [ftbyp Pr* G n Asn Pro Tyr Aun Thr
Pro IIe5545550555560 Phe Ala Ile Lys Lys Lys Asp Ser Thr Lys Trp Arg Lye
Leu Val "Asp,35565570576uPhe Al SseChih LoenAsp hyeyAess Thr G n Asp Phe Trp
Gn Val. Gn Lkieu 580585590 Ile Pro Hi $5Pro Ala Ay Len Lys Lye Ifys Lys
Set val. Thr Val 555600605 Lea Asp Vol ny Asp Ale Tyr Phe Set Val Pro Lett
Asp nmu AsSs ##he1 6615620 ciu clu arg Glu Val Leu Ile Trp Lys Phe
1520 1525 1530
Asp Ser Arg Leu Ala Leu Lys His Arg Ala Gln Glu Leu His Pro
15 1535 1540 1545
Glu Phe Tyr Lys Asp Cys
1550
20
<210> S
<211> 2025
<212> DNA
25 <213> HIWV
<400> 5
atgagggtga tggagatcca gcggaactgce cagcacctge tgagatgggg catcatgatc 60
30 ctgggcatga ttatcatctg cagcaccgec gacaacctgt gggtgaccgt gtactacggc 120
gtgecctgtgt ggagagatgc cgagaccacc ctgttctgcg ccagcgacge caaggcctac 180
agcaccgaga agcacaatgt gtgggccace cacgectgeg tgectaccega tcccaaccct 240
35
caggagatcc ccctggacaa cgtgaccgag gagttcaaca tgtggaagaa caacatggtg 300
gaccagatgc acgaggacat catcagcctg tgggaccaga gcctgaagcec ctgcgtgcag 360
40 ctgaccccce tgtgcgtgac cctgaactge agcaacgcca gagtgaacgc caccttcaac 420
tccaccgagg acagggaggg catgaagaac tgcagcttca acatgaccac cgagctgcgg 480
gataagaagc agcaggtgta cagcctgttc taccggctgg acatcgagaa gatcaacagce 540
45
agcaacaaca acagcgagta ccggctggtg aactgcaata ccagcgcecat cacccaggec 600
tgccctaagg tgaccttcga gcccatccec atccactact gegcccctge cggcttegee 660
50 atcctgaagt gcaacgacac cgagttcaat ggcaccggcc cctgcaagaa tgtgagcacc 720
gtgcagtgca cccacggcat caagccegtg gtgtccacce agctgctget gaacggceage 780
ctggccgaga gagaagtgcg gatcaggagc gagaacatcg ccaacaacgce caagaacatc 840
55
atcgtgcagt tcgccagecc cgtgaagatc aactgcatcc ggeccaacaa caatacccgg 200
aagagctaca gaatcggcec tggecagace ttctacgeca ccgacattgt gggcgacatc 960
60 agacaggccc actgcaacgt gtccaggacc gactggaaca acaccctgag actggtggcc 1020
aaccagctgc ggaagtactt cagcaacaag accatcatct tcaccaacag cagcggcgga 1080
6 gacctggaga tcaccaccca cagcttcaat tgtggeggeg agttcttcta ctgcaacacc 1140
5
tccggectgt tcaatagcac ctggaccacc aacaacatgc aggagtccaa cgacaccagce 1200
aacggcacca tcaccctgcc ctgecggatc aagcagatca tccggatgtg gcagcgegtyg 1260



50Arg Lys Tyr Thr Ala Phe Thr Ile Pro Ser Ito ASII Asn Gn Thr Pro
625630635640 ny Val Arg Tyr G n Tyr hen Val Let Pro Gn Gy TY.? Lys Ay

Ser 55645650655 Pro Ala Ile Phe G n Sat Ser Met Thr Lys Ile Lou G n Pro Phe
Arg 560655670 SOK icys Tian Pro Chi Ile llelle Tyr Gn Tyr Met Ala Ala Lou
Tyr 67580605 69 Lea Arg Ala Pie Leo Leo Per top Ply She The The Pro Act’
Lys le 705710715720 5 Ei- G n Lye Qu Pro Pro She Leo Trp Met Ay Tyr Qu
Lea H's no 725730735 10App Lye Trp The Vol Gn Pro Ile Met Lea Pro Asp Lye
G n Set Ten 740745750 Thr Val AS11 Asp Ile Gn Lys Leo Vol Ply Lyn
Len Am Trp Ala Per 157SS7(.0765 lle Tyf® Ala Ply Ile Lys Vol Lye G n Lea
Cys Aug Lea Lea Are 770775780 20 Ply Ala Lye Ala Lea Thr Asp Ile Val Tilt
Lea The G y A uA &:.Gn.Je57204958005:25 d&aoQld takfaadl a @as Act’ Arc Gp
Ile Lou Lye Asp Pro Vol H's Ply 805810815 30 Vol Tyc yr Asp Pro See Lys Asp
Lea Val Al @949 @GNy G (208Z5t3t722°929%¢ <t BiY°Pin ASP G n Tap Thr
Tyr G n 'l gochydoodd NatbcdZ cBlldBods k5ot oe 35838584Qsthagadye The Ply Lys Tyr
Ala Aeg Lye Frig Per Ala H s The Asp Asg 859855060 40 Vol._ Asg G n Lou Al a
G u Vol VolP* Py VAT Ar iRt 9E§aﬁ9al5’3ear FI98 " BBEE7H875880 45 Vol 11e Trp
Ply Lysi0ThrgRBedidsysaRbgby egtbeticgBo@ rdck @ &attateys 2miat85390896
ggagccgeca gcatcaccct gacegtgcag gocagacagc tgctgagegg catcgtgcag 1620
15 cagcagagca atctgctgag agccatcgag gcccagcage agctgctgaa gctgacagtg 1680
tggggcatca agcagctgca ggccagggtg ctggecgtgg agagatacct gagggaccag 1740
cagctcctgg geatctgggg ctgcagcgge aagctgatct gcaccaccaa cgtgccctgg 1800
20 aatagcagct ggagcaacaa gagctacgac gacatctggc agaacatgac ctggctgcag 1860
tgggacaagg agatcagcaa ctacaccgac atcatctaca gcctgatcga ggagagccag 1920
25 aaccagcagg agaagaacga gcaggatctg ctggccctgg acaagtgggce caacctgtgg 1980
aactggttcg acatcagcaa gtggctgtgg tacatcagat cttga 2025
<210> 6
30  <211> 674
<212> PRT
<213> HIV
<400> 6
35
Met Arg Val Met Glu Ile Gln Arg Asn Cys Gln His Leu Leu Arg Trp
1 5 10 i5
40 Gly Ile Met Ile Leu Gly Met Ile Ile Ile Cys Ser Thr Ala Asp Asn
20 25 30
Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Arg Asp Ala Glu
45 s 40 45
Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Ser Thr Glu Lys
50 55 60
50
His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro
65 70 75 80
55
Gln Glu Ile Pro Leu Asp Asn Val Thr Glu Glu Phe Asn Met Trp Lys
85 S0 95
60 Asn Asn Met Val Asp Gln Met His Glu Asp Ile Ile Ser Leu Trp Asp
100 105 110
Gln Ser Leu Lys Pro Cys Val Gln Leu Thr Pro Leu Cys Val Thr Leu
63 115 120 125
Asn Cys Ser Asn Ala Arg Val Asn Ala Thr Phe Asn Ser Thr Glu Asp



50Thr The Trp rep Met Anp Tyr Ter; ale Ala The Trp /la Pro 900905810 G u Trp
Oe Pile Val Asp. Thr Pro Pro Leo Volys Leo Trp Tyr G n rr 915920925 Len
Gu Lys Asp Pro tie Lea Ply Ala Gu Thr Pile Tyr Pal Asp Ply 930935940 60
Ala Ale Pan Arg Qu Tilt Lye Leo Ply Lys Ala Ply Tyr Vol Thr Ac 945950955 65
Ate Ply Arg G n Lys Val Vol see Len Thr Gu The Lsr Ape O e Lys 965570975
70 Thr Qu lee H's Ala lie Leo Len Ala Leo G n Asp Per ny Bar G n 990905990
5 Val Ass Ile Val Thr Asp Ser Gn Tyr Ala Leo Ay Ile Ile Gn Al a
99510001005 10G n Pro Asp Arg Ser Gn 3cr Gn Leo Val Asn Gn lle lle Qu
101010151020 Lys Let; Ile (fly 34.'s Asff Lys Ile Tyr bee Ser Trp Val Pro

Al a 1510251030}035 H s Lyslg%Iy Ile (fly y Act'. Gn Gn Val .5p Lys Leo
Val Sey 104010451050 Ser ny lie Arg Lys Val “Len Phe Leo Asp Ay Ile Asp Lys
Al a 105510601065 G n Gn Asp Hs Gn Arg Tyr Hs Set' .5n Trp Arg Thr Met
Ala 107%107‘5‘; SOSEr MAsprePHe AL STLEE Pt S PT T EVA Ala Lye Gn Ils val Ala
108510901095 ger Cys Asp Lys Cys G n Len Lys ny Gn Ala Met Hs Gy Gn
35110011051110 Val Aer s Ser Pro Ay lie Trp Gn_Len Ala Cy5 Thr H s Len
11 1511201125 &n™ve 43 Sty 6 VAT Ste*tdd; V |ArA|L§“<>§‘1 TEi%%val Ala Her Gy Tyr

113011391140
Lys Ile Asn Ser Ser Asn Asn Asn Ser Glu Tyr Arg Leu Val Asn Cys
180 185 190
15
Asn Thr Ser Ala Ile Thr Gln Ala Cys Pro Lys Val Thr Phe Glu Pro
195 200 205

20 Ile Pro Ile His Tyr Cys Ala Pro Ala Gly Phe Ala Ile Leu Lys Cys
210 215 220

Asn Asp Thr Glu Phe Asn Gly Thr Gly Pro Cys Lys Asn Val Ser Thr
25 225 230 235 240

Val Gln Cys Thr His Gly Ile Lys Pro Val Val Ser Thr Gln Leu Leu

245 250 255
30
Leu Asn Gly Ser Leu Ala Glu Arg Glu Val Arg Ile Arg Ser Glu Asn
260 265 270
35
Ile Ala Asn Asn Ala Lys Asn Ile Ile Val Gln Phe Ala Ser Pro Val
275 280 285

40 Lys Ile Asn Cys Ile Arg Pro Asn Asn Asn Thr Arg Lys Ser Tyr Arg
290 295 300

Ile Gly Pro Gly Gln Thr Phe Tyr Ala Thr Asp Ile Val Gly Asp Ile
45 305 310 315 320

ARrg Gln Ala His Cys Asn Val Ser Arg Thr Asp Trp Asn Asn Thr Leu

325 330 335
50
Arg Leu Val Ala 2Asn Gln Leu Arg Lys Tyr Phe Ser Asn Lys Thr Ile
340 345 350
55
Ile Phe Thr Asn Ser Ser Gly Gly Asp Leu Glu Ile Thr Thr His Ser
355 360 365

60 Phe Asn Cys Gly Gly Glu Phe Phe Tyr Cys Asn Thr Ser Gly Leu Phe
370 375 380

Asn Ser Thr Trp Thr Thr Asn Asn Met Gln Glu Ser Asn Asp Thr Ser
65 3ss 390 395 400

Asn Gly Thr Ile Thr Leu Pro Cys Arg Ile Lys Gln Ile Ile Arg Met



Ile
Tyr
Thr
eye
Pro
Thr
dy
Al a
Ile
Trp
Val
Al a
Cye
Ser
Arg

Her
Pro

Gn
Phe
Al a
Trp
Gn
Al a
Ile
Thr
Gn
Lys

Val

Ala Au Val
Len Len Lys Leo Ala Ay
Ass Ay Set Ace Phe Th.
Trp Ala Ann /1le Gn Gn
Car Gn dy Val
Can Met Al e Val

Asp Ile G n Thr
Ass Plc Arg Val
Ay Pro Ala Lyg. Lau Len Trp,bye Ay Gu (fdy Ala 129513001305 Val

lie Pro Al a

Val Al a Ser

Lys Gn Len Gn
Tyr Tyr My Asp r

ye Gn lle Thr

Tel

Gn TSr Ay Gn Gn Thr Ala 114511501155 50
Arg Trp Pro Vaye Val.
Set Ala Al a Val
"flu Phe Ay Ile Pro Tyr
Met Aan Lye G n Lee 120512101215 71

Phe Ile H's Ass Plc Lys Arc Lys 12401245 (fly
:Sly Ay Tyr Ser Ala Ay Gn My Ilv Ile Asp Ile 125012551260 10I1le
126512701275 Lys

116011651170 Hi s
Lys Ala 117511E01105 Al a
119011. 951200 Ass

Peg Asp Pro 15128012551290 Ile

Pro Arg Arg 131013151320 Lys
p 13251330i 335 30Asp
134013451350 Lys rep

Yal ;1337013751380 Ssr G n

Ile Gn Asp Ass Ser Asp Ile Lye Val Val

Lye Ile Lou Arg Asp Tyr Ay Lye G n Met_ Al As

val 5°\| aTre;Gi./n KP&:QGQY ﬁ?s/npAlé I\‘Xht gprlz\rPr?_lg?o {\}5 ti%é I??%)y\aly

Lys Ay Her Ile Val Gy Top Pro Gn lie My Au 35135E13601365 Arg Met
Arg Ala,bro Ma,Na Aa.bre Jy.yah dynda

Len Asgnﬁf‘sg 55OV A T lige THe See. Her adbh

Cynl®al Trp Len Gn Ala Gn Gn Gn (3mGn 140014051110 50 Val

Val Ar gﬂ? rA n QEBASYQLL’ E{aohsl'r% HrgPhErAQg M%t Glyh;m? Gly Asp

15

20

25

30

35

40

45

50

55

60

65

Ile

465

Ile

Glu

Leu

val

Leu

545

Trp

Leu

Ile

Tyr

Ile

625

Agn

Ala

Arg

450 455 460

Arg Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr Lys Val Val Lys

470 475

480

Glu Pro Leu Gly Val Ala Pro Thr Arg Ala Lys Arg Arg Val val

485 490

Arg Glu Lys Arg Ala Val Gly Ile Gly Ala Val
500 505

Gly Rla Ala Gly Ser Thr Met Gly Ala Ala Ser
515 520

Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln
530 535 540

Leu Axrg Ala Ile Glu Ala Gln Gln Gln Leu Leu
550 555

Gly Ile Lys Gln Leu Gln Ala Arg Val Leu Ala
565 570

Arg Asp Gln Gln Leu Leu Gly Ile Txrp Gly Cys
580 585

Cys Thr Thr Asn Val Pro Trp Asn Ser Ser Trp
595 600

Asp Asp Ile Trp Gln Asn Met Thr Trp Leu Gln
610 615 620

Ser Asn Tyr Thr Asp Ile Ile Tyr Ser Leu Ile
630 635

Gln Gln Glu Lys Asn Glu Gln Asp Leu Leu Ala
645 650

Asn Leu Trp Asn Trp Phe Asp Ile Ser Lys Trp
660 665

Ser

Phe

Ile

525

Gln

Lys

val

Ser

Ser

605

Trp

Glu

Leu

Leu

495

Leu Gly Phe
510

Thr Leu Thr

Gln Ser Asn

Leu Thr val
560

Glu Arg Tyr
575

Gly Lys Leu
590

Asn Lys Ser

Asp Lys Glu

Glu Ser Gln
640

Asp Lys Trp
€55

Trp Tyr Ile
670

1ie 13851.3901395 Mh Ass Pro

Sly Phe



141514201425 Tyr Lys Gv Ala PleAsp Len See His Pee Len lye Gn Lye Gy
55143014351440 Ay Les Asp Ay Len Ile Tyr Fee Arg Lys Arg Gn Gn lie Len
144514501455 Asp Lou Trp Val Tyr H's Tbor Gn Gy Tyr Phe Pro Asp Trp Sin
146014651470 Trp Cya Pile Lys Len Val Prc, Met Gn Pro Asp Gn VoL Gu Lys
149014951.500 5 Ala Thr Gn Gy GQu Asa Ass Her Len Lan His Pro Ile Cys Gn
3.50515101515 10 H's ny Met Asp Asp Gn Gn Arg Gn Val Lau Ile Trp Lys She
152015251530 Asp Her Arc Lau Ala Len Lys His Aug Ala Gn Gn Len H's Pro
151535154e1545 nmu Phe Tyr LA's Asp Cyn 1550 20 <210> A <211, 2025 <212>
DNA 25<213> | FEV <400a 5 at gagggtca tgg&yatca goggaact gc cagcacct gc

t gagat gggg cat cat gat c60 30ct gggcarga ttatcacctg cagcaccgcc gacaacct gt

cggt gaccgt gtactacggcl20 gtgcctgtgu ggagagat gc cgagaccacc ctgtcctgcg
ccagegacgc caaggcctacl60 agcaccgaga agcaceat gt gtgggccacc cacgcctgcg
tgcctac a:@ﬁ?c@g&cct240 35 caggagat cc ccctggacesa cgtgaccgag gagttcaaca

t gLggaagaa Gaacatggt g300 gaccagat gc acgacgacat catcagcctg tgggaccaga

gcct gaagcc etgecgrgcag080 40ct gacccccc Egtgcgtgac cctgaactgc agcaacgCca

gagt gaacgc gagccttcaac420 tccaccgagg acagggaggg catgaagaac tncagcttca
acatgaCﬂBczﬁgagﬁ&ggggﬁaﬁg%5gaﬁaaga@geuagg§@gtg@aa@ag@ctgttCWtaccggctgg
acat cgagaa

JeLcaacageni0, agcancanca. A0A060R0LA, CO00RLA0CY aAct scaae
ccagcgccat CHERCAGHELBOU® t"gteotaanc tgacctt cga gccca?%gcc at ccact act
gcgccocggcsﬁggatmcgﬁ&@@@c5@at®@®gaagemgcaaegacaca@gqeﬁccaaﬂ“@gcaccggcc
cctgcaagaa egegaccacc720. gl geagl.aca, £6EaCH008],, GAAgELoag gigt ccaccce
aget gct gct gaacgﬁ%agé?@@ ct'ggccgaga gagaagt gcg gat caggagc gagsecatcg
CCaacaacgc c@%gﬂm;&att&@d&@a tgtgacagaa tattttaaca tgtggaaaaa taacatggta 300
20 gaccagatgc atgaggatat aatcagttta tgggatcaaa gcttgaagcc atgtgtaaaa 360
ttaaccccac tetgtgttac tttagattge gatgatgtga ataccactaa tagtactact 420
25 accactagta atggttggac aggagaaata aggaaaggag aaataaaaaa ctgcotetttt 480
aatatcacca caagcataag agataaggtt caaaaagaat atgcactttt ttataacctt 540
gatgtagtac caatagatga tgataatgct actaccaaaa ataaaactac tagaaacttt 600
30 aggttgatac attgtaactc ctcagtcatg acacaggcct gtccaaaggt atcatttgaa 660
ccaattccca tacattattg tgccccgget ggttttgcga ttctgaagtg taacaataag 720
35 acgtttgatg gaaaaggact atgtacaaat gtcagcacag tacaatgtac acatggaatt 780
aggccagtag tgtcaactca actgectgtta aatggcagte tagcagaaga agaggtagta 840
attagatctg acaatttcat ggacaatact aaaaccataa tagtacagct gaatgaatct 900
40 gtagcaatta attgtacaag acccaacaac aatacaagaa aaggtataca tataggacca 960
gggagagcct tttatgcagc aagaaaaata ataggagata taagacaagc acattgtaac 1020
45 cttagtagag cacaatggaa taacacttta aaacagatag ttataaaatt aagagaacac 1080
tttgggaata aaacaataaa atttaatcaa tcctcaggag gggacccaga aattgtaagg 1140
catagtttta attgtggagg ggaatttttc tactgtgata caacacaact gtttaatagt 1200
50 acttggaatg gtactgaagg aaataacact gaaggaaata gcacaatcac actcccatgt 1260
agaataaaac aaattataaa catgtggcag gaagtaggaa aagcaatgta tgccectecee 1320
55 atcggaggac aaattagatg ttcatcaaat attacagggc tgctattaac aagagatggt 1380
ggtaccgaag ggaatgggac agagaatgag acagagatct tcagacctgg aggaggagat 1440
atgagggaca attggagaag tgaattatat aaatataaag tagtaaaagt tgaaccacta 1500
60 ggagtagcac ccaccagggc aaagagaaga gtggtgcaga gataa 1545
<210> 8
<211> 514
65  <212> PRT
<213> HIV

<400> B



55 aCcgcgcagt tcgccagccc cgtgaagatc aactguatcc ggcccaacaa caatacccgg900
aagaget aca gaat eggccc tggccagacc trotacgcca ccgacattat yggcgacat c960
60agacaggccc act.gcaacgt gtccaggacc gactggaaca acaccctgag actggtggccl020
aaccagct gc ggaagtactt cagcaacaag accatcatct tcaccaacag cagcggcggalO80
65gacct ggaga tcaccaccca cagctecaat tgtggcggcg agttcttcta ctgcaacaccl140
t ecggcct ge tcaatagcac ctggaccacc aacaacat gc aggagtccas cgacaccagcl1200
aacggcacca tcaccctgcc ctgccggatc aagcagatca tecggatgeg gcagcgcgtgl280 7
ggccaqgcca tgtscgcccc tcccatcgag ggcgtgattc gctgcgageg caasat cacc3320
ggcctgatcc tgaccagaga tggcggcaac aacaatt'ccg ccaacgagac cttcagacct 1380
ggcggcsgag at at ceggya caactggcgg agcgagct gt acaagt acaa ci gt ggt gaag1440
at cgagcccce \.9gacgl 9as cRCEC acs agangCoaagagaacgagt ggtgga 9¢59953sa431500
10ags4i cc9t19g gcat cggegc cgt gt ut ct goggcttcctgg gdgccgeecgg at ct acsat g1560
ggagccggea gcatcaccct gaccgtgcag gccagaCagC tgcetgagcgg caMgt gcagl620
cageagagca «a} ¢i-get gag rageakcgagrgcceageseclaant getgaa gct gacagt g1600 15
t ggggcscca agcagct $ea gaccagggt g2t ggccgt gg agagat acct gagggaccagl740
cagctect.gg gcatctqgggg ctgcageggc sagetgatct gcaccaccaa ragtgccct ggl800
20aazag@agakt. ggage aac aa gagvtaugacrgaaato@ggecagaacatgac ct gect gcagl660
t gggscaagg agat c¥gcaa clLacaccdic atcatgtaca”gcct gat cga ggagagccagl929
25aaccagcagg agaagascga gcaggatctg ctggccctgg acaagtggqc caacct gt ggl9o80
aact ggt t cg racaircegcaa cyt Hgceatgygrledecartabatrse Thg@202b <210> 6 304211674
4212> PR" <213> HIV 4400:,°°6 35 Met Arg"Val Met mu Ile Gn Arg Asn Oya
H's Leo Leo Ara Trp 151015 400y Ile Met lie Leo Ay Met Ile lle Ile Gya

3

Gn

Ser Thr Al @iAsp AEBrROR520 Lenldrys WadtoTHr ARlF-TH ‘T9r ely Val Pro Val. Trp

hrg AspoAl #°C u 45354045 °Thr Thr. Leo Phe Cys Ala Ser Asp Ala Lys A5 Ty
Set Thr Ao Lys

Gln Glu val Val Leu Gly Asn Val Thr Glu Tyr Phe Asn Met Trp Lys
85 90 95

25
Asn Asn Met Val Asp Gln Met His Glu Asp Ile Ile Ser Leu Trp Asp
100 105 110

30 Cln Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu
115 120 125

Asp Cys Asp Asp Val Asn Thr Thr Asn Ser Thr Thr Thr Thr Ser Asn
35 130 135 140

Gly Trp Thr Gly Glu Ile Axrg Lys Gly Glu Ile Lys Asn Cys Ser Phe

145 150 155 160
40
Asn Ile Thr Thr Ser Ile Arg Asp Lys Val Gln Lys Glu Tyr Ala Leu
165 170 175
45
Phe Tyr Asn Leu Asp Val Val Pro Ile Asp Asp Asp Asn Ala Thr Thr
180 185 190

50 Lys Asn Lys Thr Thr Arg Asn Phe Arg Leu Ile His Cys Asn Ser Ser
195 200 208

val Met Thr Gln Ala Cys Pro Lys Val Ser Phe Glu Pro Ile Pro Ile
55 210 215 220

His Tyr Cys Ala Pro Ala Gly Phe Ala Ile Leu Lys Cys Asn Asn Lys
225 230 235 240

60

Thr Phe Asp Gly Lys Gly Leu Cys Thr Asn Val Ser Thr Val Gln Cys
245 250 255

65
Thr His Gly Ile Arg Pro Val Val Ser Thr Gln Leu Leu Leu Asn Gly
260 265 270

r



505560 50 His Asn Val Trp Ala Thr Ma Ala Cye Val Pro Thr Asp Pro Asa Pro
65707500 55 G n Gs Ile Arc Leo Asp Aso Val Thr s CHlu Ftc Asn Met Trp
Lys 859535 GOWvn Ace Met Val Asp Gn Met His Mu Asp Ile Ile Ser Leo Trp Asp
100105110 G n Ser Leo Lys Pro ye Sal c--Irk Les Thr Pro Lea Cy_ Vs

653. 15120125 Mh Cys Set Mnh Ala My Val Ann Ala Thr Phe Ass, Ser Thr G u Asp
74 130135140 Arp e Gy Mee Lye Ace eye Set Phe Ace Met Thy Thr 0Olu Lou
Arg 145150155150 ye Lys G n G n Vol Tyr Set Lou Phe Tyr Arg Lou Asp Ile G a
155170175 10 Lye Ile Ace 3er Ser Ace Acg Ken Set Wi Tyr Arg Lea Val Ace eye
180185190 15 Ace Thr Set Ala Tie Thr G Ala eye Pro Lye VaPhe Gbhu Pro
195200205 20Ile Pro lie He Tyr eye Ala Pro Ala Gy Phe Ala Ile Lou Lys eye
210215220 Ace LAspaHit ciuciBha: Aee1iyard Ber mp RBroneye dsye Ace Vol Ser Thr
25225230235240 Vets G n eye ThrreHis Ay Ile 18ys Pro Vol. Vol. Ser Thr Gn
Lou Lou g£45250255 30 Lou Ace Gv Ser Lee Ala nu My ale Vol Arg lia Arg

Ser Ace 960285210135t he: AleavaAala LACen Alasdryel Acerlel @nll e Val G n Pha Al a
St,:r Pro Vol 2275290205 292 g6e

10 Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Gly Ile His Ile Gly Pro
305 310 315 320

Gly Arg Ala Phe Tyr Ala Ala Arg Lys Ile Ile Gly Asp Ile Arg Gln
15 325 330 335

Ala His Cys Asn Leu Ser Arg Ala Gln Trp Asn Asn Thr Leu Lys Gln

340 345 350
20
Ile val Ile Lys Leu Arg Glu His Phe Gly Asn Lys Thr Ile Lys Phe
355 360 365
25
Asn Gln Ser Ser Gly Gly Asp Pro Glu Ile Val Arg His Ser Phe Asn
370 375 380

30 Cys Gly Gly Glu Phe Phe Tyr Cys Asp Thr Thr Gln Leu Phe Asn Ser
385 390 395 400

Thr Trp Asn Gly Thr Glu Gly Asn Asn Thr Glu Gly Asn Ser Thr Ile
35 405 410 415

Thr Leu Pro Cys Arg Ile Lys Gln Ile Ile Asn Met Trp Gln Glu Val

420 425 430
40
Gly Lys Ala Met Tyr Ala Pro Pro Ile Gly Gly Gln Ile Arg Cys Ser
435 440 445
45
Ser Asn Ile Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly Thr Glu Gly
450 455 460

50 Asn Gly Thr Glu Asn Glu Thr Glu Ile Phe Arg Pro Gly Gly Gly Asp
465 470 475 480

Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr Lys Val Val Lys
55 485 490 495

val Glu Pro Leu Gly Val Ala Pro Thr Arg Ala Lys Arg Arg Val Val
500 505 510
60

Gln Arg

65
<210> 9
<211> 2178
<212> DNA



40Lys Ile Aar, Cya Ile Ag Pro Ace Ace Ace Thr Arg Lye Ser Tyr Arg 220295300
Ile Ay Pro Ay Can Thr Phe Tyr Ala Thr Rap Ile Val (fly Asp Ile
45Das310315320 Are G n Ala His (ye Ace Val Set Arg Thr Aap Trp Asn Ann Thr
Lea 325330335 50 My Leh Val Ala Ace Gn Len My Lys Tyr Phe Sat Ace Lye Thr
Il e 340345350 55 |ie Phe Thr Ace Ser Ser Gy GI|"' Asp Lan Qu lie Thr Thr
H s 5ex- 355360365 60Phe Ace eye |lily Ay (flu Phe She Tyr dye Arm Thr Set
(fly Lee Phe 370375380 Ace Ser Thr Trp Thr Thr Ace Ace Met G n Gn
Set Aar, Asp TIlt Set 65:as399395400 75 405410415 Trp Gn Arg Val Sly Gn
Ala cat Tyr Ala Pro Pro lie Qe Sly Val79%20425430 Ile Azg eye. Gu Ser M

Ile Thr Sly Len lie Len Thr éﬁX'Asp Ay 415440445 10 Sly Asn Asn Ad n Ser
Ala Ace G rii2Thr "BRE“AF g "Pro"SIV'Sly Ay Asp 450455460 Ile Arg Asp Asn Tip
Ai g Per G nasdeasTyr Lye Tyr Lye VII Val Lys 465470475480 20lie G u Pro Lou
sly Val Al a:ProaPhissBIg Are LysAry #FE varopat #5490 Sin Arc) nu Lys Arc)
Ala Vol "d Xétt!cl:étél Qéca%lg@aé\/@écgﬂh&glg@&baﬁt& SkeetenaRseL0-cLou my Ala Ala Ay
ger Phi Met. sly Ala Ala Se 515520525 Vol G n Al a Ar;/ Gnlieulieu Ber Ay
Ile Vol G AeTFT@ WIBET > AH 515 I554T° U i B Ay “HE° 1 1e G°u Ala Gn Gn
G n LeooLeQglsySgdseitcablyc54 55583585560 c40ggTiapstSlagg kierdeys G n2doou G n Ala Arg
Val Len Ala Vol Gn Ar% Tyr 5e5570575 Len Azy Asp G n Gn Lou Lou (fly Lie
Ti p s| y W@ggé?gt%l Va (o] gti_é%acggcgct ccgatcaact cgg gC gatggcgg
gcgettaacg ggcatcatce cggtgacgtc atctcggtga cctggcaaac caagtegggce 360
1o ggcacgcgta cagggaacgt gacattggec gagggaccce cggecgaatt catggtggat 420
ttcggggegt taccaccgga gatcaactcc gcgaggatgt acgccggcce gggttcggece 480
20 tcgectggtgg cogecggetca gatgtgggac agcgtggcga gtgacctgtt ttcggecgeg 540
tcggegkttc agtcggtggt ctggggtcetg acggtggggt cgtggatagg ttegtcggeg 600
ggtctgatgg tggcggcggc ctcgecgtat gtggcgtgga tgagcgtcac cgcggggcag 660
. gcecgagetga cecgecgecca ggtcegggtt gcotgcggecgy cctacgagac ggegtatggg 720
ctgacggtge cceegecggt gatcgecgag aaccgtgetg aactgatgat tctgatageg 780
30 accaacctct tggggcaaaa caccccggeg atcgecggtca acgaggccga atacggegag 840
atgtgggccc aagacgcegce cgcgatgttt ggctacgccg cggcgacgge gacggcgacg 9500
gcgacgttge tgccgttega ggaggogcocg gagatgacca gegegggtgg getcctcgag 960
= caggccgecg cggtcgagga ggectccgac accgecgegg cgaaccagtt gatgaacaat 1020
gtgccccagg cgctgcaaca gckggcccag cccacgcagg gcaccacgec ttcttccaag 1080
40 ctgggtggee tgtggaagac ggtctcgecg catcggtcgc cgatcagcaa catggtgtceg 1140
atggccaaca accacatgtc gatgaccaac tcgggtgtgt cgatgaccaa caccttgage 1200
tcgatgttga agggctttgc tccggeggcg gccgeccagg ccgtgcaaac cgcggcgcaa 1260
= aacggggtcc gggcgatgag ctcgetggge agctegetgg gttettoggg tctgggeggt 1320
ggggtggeeg ccaacttggg tcgggeggec tcggteggbt cgttgteggt gocgeaggec 1380
50 tgggccgegg ccaaccaggce agkbcaccccg geggegeggy cgetgecget gaccagectg 1440
accagcgeeg cggaaagagg gceccgggcag atgetgggeg ggctgccggt ggggcagatg 1500
ggcgccaggg ccggtggtgg gctcagtggt gtgctgegtg ttccgecegeg accctatgtg 1560
o atgccgeatt ctccggeagc cggogatatc gccccgecegg ccttgtegea ggaccggttce 1620
gccgacttee ccgegetgec cctcgacceg toegegatgg tegeccaagt ggggecacag 1680
60 gtggtcaaca tcaacaccaa actgggctac aacaacgccg tgggegeegg gaccggceatce 1740
gtcatcgatc ccaacggtgt cgtgctgacc aacaaccacg tgatcgcggg cgccaccgac 1800
atcaatgcgt tcagcgtcgg ctccggccaa acctacggceg tcgatgtggt cgggtatgac 1860
& cgcacccagg atgtcgegat geotgcagetg cgcagtgeeg gtggeckgee gteggeggeg 1920
atcggtggeg gecgtcgeggt tggtgagece gtcgtcgcga tgggcaacag cggtgggcag 1980



45580585590 Ile Cys Thr Thr Asn Val Pro Tin Ace Ser Ser tip SOY Ace Lys Ser
595600605 Tyr Asp Asp Ile Tip Gn Asn Mst. Thi Tip Lou Gn Tin Aep lye Gn
610515620 lie Per Asn Tyr Thr Asp Ile Ile Tyr Ser Leo Ile Gu nu Ser Gn
625630635640 60Mh G n Sin Cu Lys Act'. Gn Gn Asp Lou Lou Ala Lou Asp Lys
Tip 645650455 Ala Act'. Len Trp ;son Trp Phe Asp Ile Ser Lys Tip Lou Tip
Tyr /1 e 65660665670 Ara Cer 76 ,:210-:7 c211> 1515 <212> DNA <213> H V
<400> 7 10at gaaagt ga aggagaccag gaagaattat cagcacctgt ggagat gggg
caccatgctc60 ottaggatgt tgatgatctg tagtgctgca gaacaattgt gggtcacagt
ctattatgggl20 15gtacctgtgt ggaaagaagc adactaccact ctattctgtg catcagatgc

t aaagcat at 180 gat acagagg tacataatgt ttgggccaca catgcatgtg tacccacaga
ccccaacccazgbqsangaageag: hadiggagand tgbgagagaac tcatdbdsbaaca b gt ggaaaaa

t aacat ggt a300 20 accagatgc at gaggat at aat cagttta tgcgatcaga gettgaagcc

at gt at aapad6F T HaEECAE” LA G Ac TP aght T ot gat ga gt ga ‘at’accact aa

t agt act act 42@.aeeadbagtas atggict ggacaagygagasat@t: aggasaggag asat aaaaaa
ctgctnt ett450c2§ aatatcacca caagcataag agataaggtt caaaaagagl, atqcantttt
ttataacctt540 “Fatgtagt ac caat agacga cgat aat gct act accaaaa at aaaact ac
cagaaactd t 600 30aggttgatan attgtaactc ctcagtcatg acacaggcct gtccaaaggt
atcatttgaa6@ff céaattccca tacattattg tgccccgget ggttttacga tcctgaagtg

t aacaat aag72{:-3dacgt tt gat g gaaaaggact atgtacaaat gtcagcacag tacaatgtac
acat gg t 780> afycraet g etreaatfca actgctgtta aat ggcagtc tagcagaaga
agaggt adt a&A\Q.att agat ctg acaattecat ggacaatact aaaaccataa tagtacagct

gaat gaat ct 900 40gt agcaatra attgtacaag acccaacaac aat acaagaa aaggtat aca

t at aagaccad6b "Hohagagétt Mt raryiijc; adintdatt & afddiigat a t aagacaaac

acatt gtamacl020 45ctt agt agag cacaatggaa taacacttta aaacagatag trataaaatt

cagagaacacl00q, 1 dgpaa! 3 agacaplaag, all (Aean Lgefga00ag ggvacceaga

25
Ile Arg Ser Gly Gly Gly Ser Pro Thr Val His Ile Gly Pro Thr Ala
35 40 45

30 Phe Leu Gly Leu Gly Val Val Asp Asn Aen Gly Asn Gly Ala Arg Val
50 55 60

Gln Arg Val Val Gly Ser Ala Pro Ala Ala Ser Leu Gly Ile Ser Thr
35 65 70 75 B0

Gly Asp Val Ile Thr Ala Val Asp Gly Ala Prc Ile Asn Ser Ala Thr
85 90 95

40

Ala Met Ala Asp Rla Leu Asn Gly His His Pro Gly Asp Val Ile Ser
100 105 110

45
Val Thr Trp Gln Thr Lys Ser Gly Gly Thr Arg Thr Gly Asn Val Thr
115 120 125

50 Leu Ala Glu Gly Pro Pro BRla Glu Phe Met Val Asp Phe Gly Ala Leu
130 135 140

Pro Pro Glu Ile Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala
55 145 150 155 160

Ser Leu Val Ala Ala Ala Gln Met Trp Asp Ser Val Ala Ser Asp Leu
165 170 175

60

Phe Ser aAla Ala Ser Ala Phe Gln Ser Val Val Trp Gly Leu Thr Val
180 185 190

65
Gly Ser Trp Ile Gly Ser Ser Ala Gly Leu Met val Ala Ala Ala Ser
195 200 205



catagtttta attgtggagg ggaatttttn tantgtgaca caacacaact gtttaatagt1200
50acttggaat g atact gaagg aaat aanact gaaggaaata gcacaaccac actcccatgcl260
agaat aaaac aaattataaa catgtggcag aaagtaggaa aagcaatgta tgcccctcccl320

55at cggaggac aaattagatg ttcatcaaat attacagggc tgctattaac aagagat ggt 1300

ggt accgaag ggaat gggac agagaat gag acagagatct tcagacctgg aggacgagat 1440

at gagggaca attggagaag tgaattatat aaatataaag tagtaaaagt tgaaccactal500
60ggagt agnac ccaccagggc aaagagaaga gtggtgnaga gataal545 <210> <211>
1314 65c212> PAT <213> HV 77 Met Lys Val. Lye Gn Thy Arg Lys hen Tyr G n
Nis Len Trp My Tru 15101S 5 sly Thr Not8lLen Len Sly Met Len Met Ile Cys Soy
Ala Ala Gn Gn 202510 10Len Trp Vol Thy Vol Tyr Tyr Sly Vol Pro Vol Trp
Lye Slu A'ga %Oé‘?‘}éﬁ MeImér LOUnRhE. G5, AnaniSet, AspmAl a Lys Ala Tyr Asp Thr
G n Vol 05 Mls Ace Motk Trp Ala TheoHis Ala eye Val Pro Thr Asp Pro
Ace Pro 65707500 G n Gn Vol Vol Lou sly Ma Vol Thy Gn Tyr Phe Mh M. 4t.
Trp Lys 5. 59095 Ace.AGE NotaVal. AspuGrit MetrkHiase Gcipsp Il e (i.e 3ar Len
Trp Asp 160195110 30G n 3er Lou Lys Pr#& eye Vol Lys24ken Thr Pro Ley eye
Vol . Thy Lou 115126125 Asp eye Asp Asp Val Ace Thr Thy Ace Set Thr Thr Thr
Thr Set10ACQ.35k301:p16 24053l W1 TiParbhoiu SkyaGana loherArnecLys Sly Gn Ile Lye
Ace eye Ser Phe 145150455160 Ace 1/%°Thy Thr Set?3°le Are Asp Lys Vol Gn
Lyn Gn in Ala Len 155170175 Pile Tyr Ash Lan Aep Vol Vol Pro Ile Asp Asp
Asp Ace_l Al a1Pheu1801851A0asn Leu Leu Gly Gln Asn Thr Pro Ala Ile Ala

260 265 270

Val Asn Glu Ala Glu Tyr Gly Glu Met Trp Ala Gln Asp Ala Ala Ala

275 280 285
20
Met Phe Gly Tyr Ala Ala Ala Thr Ala Thr Ala Thr Ala Thr Leu Leu
290 295 300
25
Pro Phe Glu Glu Ala Pro Glu Met Thr Ser Ala Gly Gly Leu Leu Glu
305 310 315 320

30 Gln Ala Ala Ala Val Glu Glu Ala Ser Asp Thr Ala Ala Ala Asn Gln
325 330 335

Leu Met Asn Asn Val Pro Gln Ala Leu Gln Gln Leu Ala Gln Pro Thr
35 340 345 350

Gln Gly Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu Trp Lys Thr Vval

355 360 365
40
Ser Pro His Arg Ser Pro Ile Ser Asn Met Val Ser Met Ala Asn Asn
370 375 380
45
His Met Ser Met Thr Asn Ser Gly Val Ser Met Thr Asn Thr Leu Ser
385 390 395 400

50 Ser Met Leu Lys Gly Phe Ala Pro Ala Ala Ala Ala Gln Ala Val Gln
405 410 415

Thr Ala Ala Gln Asn Gly Val Arg Ala Met Ser Ser Leu Gly Ser Ser
55 420 425 430

Leu Gly Ser Ser Gly Leu Gly Gly Gly Val Ala Ala Asn Leu Gly Arg
435 4490 445
60

Ala Ala Ser Val Gly Ser Leu Ser Val Pro Gln Ala Trp Ala Ala Ala
450 455 460

65
Asn Gln Ala Val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu
465 470 475 480



50 Lys Asti Lye Thr Thy My Ace Phe Arc EAu Ile H's Cys Ace Ser Ser
195200205 Val Net Thr G n Ala eye Pro Lye Vol Bar PLc Qu Pro Ile Pro Ile
55210215220 His I'Vr dye Ala Pro Ala Sly Phe Ala Ile Len Lys Cys Apn Ash Lys
225230235240 60 PLc Asp Sly Lys sly Len dye Thy Ash Vol Qar Thy Val el.n
eye 245250255 65 78 Her Len Ala OmGn Gn Val Val Ile Ars Her Asp Ran
Phe Met hap 275280285 hen Thr Lys Thr Ile Ile Val G n Len hen Gu Her Val
Ala Ile Ace 290295300 10Cys Thr Arc! Pro Ace hen hen (hr Ars Lye Ay lle
Hs Ile my Pro 30; 310315320 Ay Ars Ala,Jhe Tyr Ala Ala Arg Lys Tie lle Ay
Asp Ile My G n 15325330335 Ala H s cys % e Len Her Ars Ala O's Trp Ass Ass
Thr /411 Lys G n 340345fle lie Val Ile Lys Len Arg G n H's Phe ny Ass Lye
Thr 11 e Lyem¥her 355300@365-dM1y Grin cHesin Her Lenycl3lely Asprdero A u Ile Val Arg Hi s
Her Phe Asa 370375 30%Yys Gy Sly G Phe Pha Tyrf°Cya Asp Thr Thr G n Lev
Phe hen gder 385390395400 Thr Trp Ace Gy TM Gn ny hen Ann TM (flu Gy hen
Her Thr |i eva354064104 L5y TM lrerr1Pcly @yslALe: $refly yal un [l e ale Ace Met Trp
Gn Gn Val 420425480 (fly Lye APY Met Tyr Ala'Pro Pro lle Ay Ay Gn lle
Arg Cys Ser 435440445 Her Asa lle Tin ny Len Len Len TM My Asp ny Sly T™M

G n d ylu50455460-°500° Ao PS| rr TR @ tnPaets &GmnErPHE2 @néyle The Arg Pro ny Ay
Sly ABp 455470475480 Met My Asf’ Ace Trp Ara”Her G n Len Tyr Lys Tyr Lys Val

Val Lye
Asp Ile Ala Pro Pro Ala Leu Ser Gln Asp Arg Phe Ala Asp Phe Pro
156 530 535 540

Ala Leu Pro Leu Asp Pro Ser Ala Met Val Ala Gln Val Gly Pro Gln

545 550 555 560
20
val val Asn Ile Asn Thr Lys Leu Gly Tyr Asn Asn Ala Val Gly Ala
565 570 575
25
Gly Thr Gly Ile Val Ile Asp Pro Asn Gly Val Val Leu Thr Asn Asn
580 58S 590

30 His val Ile Ala Gly Ala Thr Asp Ile Asn Ala Phe Ser Val Gly Ser
595 600 605

Gly Gln Thr Tyr Gly Val Asp Val Val Gly Tyr Asp Arg Thr Gln Asp
35 610 615 620

val Ala Val Leu Gln Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala

625 630 635 640
40
Ile Gly Gly Gly Vval Ala Val Gly Glu Pro val Val Ala Met Gly Asn
645 650 655
45
Ser Gly Gly Gln Gly Gly Thr Pro Arg Ala Val Pro Gly Arg Val Val
660 665 670

50 Ala Leu Gly Gln Thr val Gln Ala Ser Asp Ser Leu Thr Gly Ala Glu
675 680 685

Glu Thr Leu Asn Gly Leu Ile Gln Phe Asp Ala Ala Ile Gln Pro Gly
55 690 695 700

Asp Ala Gly Gly Pro Val Val Asn Gly Leu Gly Gln Val Val Gly Met
765 710 715 720

60

Asn Thr Ala Ala Ser
725

65
<210> 11
<211> 1149
<212> DNA



405490499 Val

titrcul oai a

cgccttcctc
cgacggcgct
gacatt ggcc
gaegt gggac
ctcgccgt at
gat cgccgag
cgcgatgLtt
ggcct ccgac

Gn PrOLen Gy
500505519 G n Arg <2105 9 <2112178 42l1la> DVA <213, Mccbac
attccgat cg ggcaggcgat ggcgatcgcg accgtecata tcgggcctac

Val

Ala Pro Thr Ars Ala Lye My Ars Val

erlum

10ggcgcacgag tccaacgcgt ggtcgggagc ggcgacgtga rcaccgcggt

15 gcgcttaacg ggcatcatcc cggtgacgtc ggcacgcgta cagggaacgt
tttggggcgt taccaccgga gatcaactcc 20t cgot ggt gy cogeggctca
teggcgtttc agtcggtggt ctggggtctg 25 ggtctgatgg tggcggecggce
gccgagct ga ccgcogcnca gsuccgggtt ctgacggtgc coccgccggt

30 accaacctct t ggggcaaaa cac

drgocee

g

CcC

¢t

cggcg aegt gggocc aagacgccgc

g;ipga ggaggcgccg 35 caggccgccg cggt cgagga
ctaaca gctggcccag 40ct gggt ggcc t gt ggaagac

ggt ct cgccg atggacaaca accacatgtc gat gaccaac 45 tcgat gt cga agggctttgce

t coggeg
t egggeggcc
gcccgggceag

2
6

ggcgcaaggg ccggt ggt

cygcgat at ¢ GeECEREd e THEHTr e
act gggcimc Jteal-coad-egathaacggi-gds @g&g@tga@ecgﬁ&aaﬁg@aaﬁ@cgt teagcgcogg

ctccggccaa cgoaccca?g at gegc% %?a % s Ctag a(t:c CQQJC% gcgggogcggt
aa c
t ggt gagccc *280°YFedgaseye VeIt oyt "y F gcagg s gogc “r eggccaaac
car gceg1gog29Q4£c95§eu%Bdcéd}gcgc&cgau&ga%gectega@g@g@aca;garcbme:ugggpsq gat ccagt t
gat : sot uy2100
ccggaccceca atgcaaatcc caacgtcgac ccaaacgcaa accctaacgt ggaccccaac 420
gccaatccca acgtcgatce taatgccaat ccaaatgcca accctaacgc aaatcctaat 480
20 gcaaacccca acgccaatcc taacgccaac ccaaatgeca acccaaacge taaccccaac 540
gctaacccaa atgcaaatcc caatgctaac ccaaacgtgg accctaacgce taaccccaac 600
25 gcaaacccta acgccaatcc taacgcaaac cccaatgcaa acccaaacgc aaatcccaac 660
gctaacccta acgcaaaccce caacgccaac cctaatgcca accccaatge taaccccaac 720
gccaatccaa acgcaaatcc aaacgccaac ccaaatgcaa accccaacge taatcccaac 780
30 gccaacccaa acgccaatcc taacaagaac aatcagggca acgggcaggg ccataacatg 840
ccgaacgacc ctaatcggaa tgtggacgag aacgccaacg ccaacagcgce cgtgaagaac 900
35 aacaacaacg aggagccctc cgacaagcac atcaaggaat acctgaacaa gatccagaac 960
agtctgagca ccgagtggtc ccectgetce gtgacctgeg gcaacggeat ccaggtgagg 1020
atcaagcceg gctccgccaa caagcccaag gacgagctgg actacgccaa cgacatcgag 1080
40  aagaagatct gcaagatgga gaaatgcagc tctgtgttca acgtcgtgaa ctccgecatc 1140
ggcctgtga 1149
45  <210> 12
<211> 382
<212> PRT
<213> Plasmodium falciparum
50  <400> 12
Met Met Arg Lys Leu Ala Ile Leu Ser Val Ser Ser Phe Leu Phe Val
1 S 10 15
55
Glu Ala Leu Phe Gln Glu Tyr Gln Cys Tyr Gly Ser Ser Ser Asn Thr
20 25 30
60 Arg Val Leu Asn Glu Leu Asn Tyr Asp Asn Ala Gly Thr Asn Leu Tyr
35] 40 45
Asn Glu Leu Glu Met Asn Tyr Tyr Gly Lys Gln Glu Asn Trp Tyr Ser
65 50 55 60
Leu Lys Lys Asn Ser Arg Ser Leu Gly Glu Asn Asp Asp Gly Asn Asn

g _gct cagt
EPEYELETH”

g ASCFIFYLTLIGYYCHREGAY CECHCEYIHEYHIFFTGLCY gcaatat ggg

QQQPQQQQQ@QQ&ﬁ&&ﬁﬂgﬁmﬁﬁ&ﬁ@@&ﬁ&ﬁqﬁ@ﬁaﬁﬁgﬂﬂg cggaaagagg

Q%t at gccgeatt ctccggcage
9tGGfEE%ca t c¥acaccaa



at ccagce. cg r4tgaltgoggg Leggguccot o gtuaacggcc Cageacaggt ggtogetat g2160
aeuauggccg rglaccteg2178 10 s210, 10 e21l, 725 <2l12a PRT <213)

Mycobact eri um tubercul osis 15 a400, 1.0 Met His Pis Thr Ala Ala Her Asp Ass
Pie GmlLeu Her Am Sly sly 51015 20 AmGy Phe Ala lle Prolle Sy Gn
Ala Mt Ala lle Ala Sly A A 202520 25 Ile Arg 8er Sly Sly Sly Her Pro Thr
Val Hs |ie SIy Pro Thr Ala 4045 30Phe Lau Sly LouSly Val Val Asp Ass Asia
Sly Ass sly Ala Arg Val 505560 @ mArg Val Vol Sly Set Ala Pro Ala Al a Her
Les sly Ile Ser Thr 35c¢5707590 Sly Asp Val Ile Thr Ala Vol hop Sly Ala Pro
lIr Ass Her Ala Thr 859095 40 Ala Met. 84la Asp Ala Leu Ass Sly H's His Pro
Sly Asp Val Ile a 100105110 45 VvVal Thr Trp Can hrSlLy sly Thr Arg liar Sly
Ass Val Thf® 115120125 50Cau Ala G n Sy Pro Pro maaé u Phe Mar Val Asp rho
sly Ala Len 130135140 Pro Pro Gn Ile Ass Her Ala tag Met Tyr Ala Ay Pro
Sly Ser . Al a"551451 507155 180 *eef U 1R85 WaPP A *A &ALa @ n Met Trp Asp Her Vol
Al a Her “Asp Len 165170175 Phs Her Ala Ala Her Ala Phe G n Her Val Val Trp
Sly Lou Lit Vol 180185190

Gly Asn Asn Glu Asp Asn Glu Lys Leu Arg Lys Pro Lys His Lys Lys
100 105 110

10

Leu Lys Gln Pro Ala Asp Gly Asn Pro Asp Pro Asn Ala Asn Pro Asn
115 120 125

15

Val Asp Pro Asn Ala Asn Pro Asn Val Asp Pro Asn Ala Asn Pro Aen
130 135 140

20 val Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
145 150 155 160

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
25 165 170 175

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
180 185 190

30

Val Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Rla Asn Pro Asn
195 200 205

35

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
210 215 220

40 Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
225 230 235 240

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
45 245 250 255

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Lys Asn Asn Gln
260 265 270

50

Gly Asn Gly Gln Gly His Asn Met Pro Asn Asp Pro Asn Arg Asn Val
275 280 285

55
Asp Glu Asn Ala Asn Ala Asn Ser Ala Val Lys Asn Asn Asn Asn Glu
290 295 300

60 Glu Pro Ser Asp Lys His Ile Lys Glu Tyr Leu Asn Lys Ile Gln Asn
305 310 315 320

Ser Leu Ser Thr Glu Trp Ser Pro Cys Ser Val Thr Cys Gly Asn Gly
65 325 330 335

Ile Gln val Arg Ile Lys Pro Gly Ser Rla Asn Lys Pro Lys Asp Glu



Her Ala Sly Len Met Val Ala Ala Ala Her 195200205
Thr Ala Sly Gn Ala G n Lou Thr

Ala Ala Ala Ala Tyr Gn Thr Ala Tyr Sly
225230235240 10Len Thr Tel Pro Pro Pro Tel Ile Ala Gu Ann Arg Ala G n Len
Met 245250255 Tie Len Ile Ala Thr Ann Len Len Sly Gn Ann Thr Pro Ala lie
Al a 15260255270 an G n Ala Gu Tyr Sly Gn Met Trp Ala Gn Anp Ala Ala Al a
275250255 Met Ph* A yAla Ala Thr Ala Thr Ala Thr Ala Thr Lau Len 290295300
pro PLo Gn Gn Ala Pro Gn Met Thr Her Ala Sly Sly Len Lea G n
305310315320 30 Gn Ala Ala Ala Tel GnGn Ala Her Asp Thr Ala Ala Al a Asa
G n 325330335 Len Ann Ann Tel,.Pro Gn Alajga Gn Gn lee Ala Gn Pro
Thr 35340345350 G n Sly Thr Thr Pro Her Her Lye Lou Sly Sly Lou Trp Lys Thr
Val 355360365 40 Her Pro Hi s Her Pro Ile Set Ann Met Val Ger Met Ala
Aan Asn “ee ThY “BsESHEY A ¥°val Her Met TSr Mo Thr

Sly Her Tr') He Ay Ser
Si Pro Tyr Val Ala Trp Met Set Val
210215220 5 Ala Ala G n Val Arg vai

Gn A a Val

Len Sy Her“Her, 5547

D7OSTEFBH 4% BFS et e
Lea Her 3E15390395400 50 Ser

G 405410415 O:
L b toegel s

Atm LenlGsly My 435440445

S

r:Va %%

Sly Val

Met Len Lye Ay Phe Ala Pro Ala Ala Ala Ala

Arp Ala Met Her Set

<210> 13

<211> 1275

<212> DNA
15 <213> Plasmodium falciparum

<400> 13

atgatggctc ccgatcctaa tgcaaatcca aatgcaaacc caaacgcaaa ccccaatgca 60
20 aatcctaatg caaaccccaa tgraaatcct aatgcaaatc ctaatgccaa tccaaatgca 120

aatccaaatg caaacccaaa cgcaaacccc aatgcaaatc ctaatgccaa tccaaatgcea 180
o5 aatccaaatg caaacccaaa tgcaaaccca aatgcaaacc ccaatgcaaa tcctaataaa 240

aacaatcaag gtaatggaca aggtcacaat atgccaaatg acccaaaccg aaatgtagat 300

gaaaatgcta atgccaacag tgctgtaaaa aataataata acgaagaacc aagtgataag 360
30 cacataaaag aatatttaaa caaaatacaa aattctcttt caactgaatg gtccccatgt 420

agtgtaactt gtggaaatgg tattcaagtt agaataaagc ctggctctge taataaacct 480
35 aaagacgaat tagattatgc aaatgatatt gaaaaaaaaa tttgtaaaat ggaaaaatgt 540

tccagtgtgt ttaatgtcgt aaatagttca ataggattag ggcctgtgac gaacatggag 600

aacatcacat caggattcct aggacccectg ctcecgtgttac aggcecggggtt tttcttgttg 660
40 acaagaatcc tcacaatacc gcagagtcta gactcgtggt ggacttctct caattttcta 720

gggggatcac ccgtgtgtct tggccaaaat tcgcagtece caacctccaa tcactcacca 780
45 acctcectgte ctccaatttyg tcctggttat cgctggatgt gtctgeggeg ttttatcata 840

ttcctettca tectgetgect atgectcate ttcttattgg ttcttectgga ttatcaaggt 900

atgttgceccg tttgtcctct aattccagga tcaacaacaa ccaatacggg accatgcaaa 260
50 acctgcacga ctcctgctca aggcaactct atgtttccct catgttgetg tacaaaacct 1020

acggatggaa attgcacctg tattcccatc ccatcgtcect gggectttcocge aaaataccta 1080
55 tgggagtggg cctcagtceg tttctecttgg ctcagtttac tagtgccatt tgttcagtgg 1140

ttcgtagggc ttteccccac tgtttggectt tcagctatat ggatgatgtg gtattggggg 1200

ccaagtctgt acagcatcgt gagtcccttt ataccgctgt taccaatttt cttrtgtcte 1260
60 tgggtataca tttaa 1275

<210> 14

<211> 424
65  <212> PRT

<213> Plasmodium falciparum

<400> 14

yéllr—érl%%régqu}u Lau Sly Sly sly Tel Ala Ala



60 Ala Ala Her Tel

Asa dn

465470475450 82 Thy Her Ala Ala Gn Arg ny Pro d)’

Len Pro
Val Lou
Ala Ay
Al a Asp

Val Ay
Asn Pi a
Val Lou
Phe Her
Tyr Asp
nmy Lou
Vol Vol
Vol Pro
Her Lee

Al a Al ald | essfGerr RrolGayn 55' 69 06055A00  Asprial igr Gy 2@ 2A1Pr 0 Val

Bro Her Ala Ala 625630635640 Ile ny Gy Gy Vol

Sly Her Lau Her Val Pro Gn Ala p Ala Ala Ala 450455 65
Pro Ala Ala Arg Ala Len Pro Lau '"thy Ser Len

Gn Met Len Gy Gay
485490495 Vol Gy Gn Met ely Ala Mg Ala Gay Gay Gy Lou Her Ay
530505510 10Arg Vol Pro Pro Arg Pro Tyr Val Met Pro His Her Pro Ala
515520525 Asp Ile Ala Pro Pro Ala Lee Her Gan Asp Arg The
Phe Pro 15sap535FAO Ala Lou Pm Lau Asp Pro Her Ala Met Val Ala Gn
Pro G n 545550555560 vol Vol Asp Ile Asn Thr Lye Len Gay Tyr Asn
Val Ay Ada 565570575 ely Thy A% 11e. Vol Ile Asp Pro Asa Gy Vol
Thr Ass Ace 53050559S 30His Vol Ile Ala Ay Ala Thr Asp Ile Ann Al a
Valye Gyt Herp-595600Q605 r1a asn pr&ayn GanrsThreo Aypraed y Val Asp Vol Vol Qy
My :Thy G n Asp 35610el s620 ¥ol Al a vol Léu Gan ben Mgy Ay Ala fly
Ala Vol Gay Mu Pro
Al asiMeto LhyniAsen 6456b0656nHer »& ylamen Grar@ Ata@y Thr Pro Arg Al a
Ay My Tel %al 660665670%50Al a Len Ay°Gn Thr Vol Gn Ala ger Asp
Thy Gy Ala Cu 675580555 do Thr Lee Ann Ay Len Ile G n Phe Asp
Val Ace Ay Leo

Al a val Thr

ny Gn Val Val @% Mt 705715715720 Ace Thr**Ala Ala Her 725 C/O, 11

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala

15 50 55 60
Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Lys
65 70 75 8o
20
Asn Asn Gln Gly Asn Gly Gln Gly His Asn Met Pro Asn Asp Pro Asn
85 90 95
25
Arg Asn Val Asp Glu Asn Ala Asn Ala Asn Ser Ala Val Lys Asn Asn
100 105 110
30 Asn Asn Glu Glu Pro Ser Asp Lys His Ile Lys Glu Tyr Leu Asn Lys
115 120 125
Ile Gln Asn Ser Leu Ser Thr Glu Trp Ser Pro Cys Ser Val Thr Cys
35 130 135 140
Gly Asn Gly Ile Gln Val Arg Ile Lys Pro Gly Ser Ala Asn Lys Pro
145 150 155 160
40
Lys Asp Glu Leu Asp Tyr Ala Asn Asp Ile Glu Lys Lys Ile Cys Lys
165 170 175
45
Met Glu Lys Cys Ser Ser Val Phe Asn Val Val Asn Ser Ser Ile Gly
180 185 150
50 Leu Gly Pro Val Thr Asn Met Glu Asn Ile Thr Ser Gly Phe Leu Gly
195 200 205
Pro Leu Leu Val Leu Gln Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu
55 210 215 220
Thr Ile Pro Gln Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu
225 230 235 240
60
Gly Gly Ser Pro Val Cys Leu Gly Gln Asn Ser Gln Ser Pro Thr Ser
245 250 255
65
Asn His Ser Pro Thr Ser Cys Pro Pro Ile Cys Pro Gly Tyr Arg Trp

260 265 270



cliis 1149
aact ugccat
agt gct acgg
gaacgaacct
gcct gaagaa
acaacggcag
aget asggaa
acgcaaat cc

acg,tcgatce taatgccaat ccaaatecca accct

<212s DNA

cclLcagcgt x:

aagcascaqc
gt at aacsag
gaacagccgs
ggagggcaaa
gcecaagcac
caacgr cgac

83 c213, 2
agctctttc
aat acaaggg
ceggagat ga
t ccnr gggcg
eat gaggaca
aanmmaact ca
ccaaacgcaa

laoaodi urn fal ci parum: 400, 11 atcatgagaa
c tgetcstnga ggccc60 J caggagtatc
tcct gaacga gcteaact at 120 gacaacsetg
act act at gg caascagsagLEO 10aact get ata
agaacgacga cggcaacaac240 aacaacggcg
agagggaegg gaacaacsag300 15gat aacgaga
accagoccgc cgacnggaac300 coggacccca
accct aacgt ggaecccaac420 gccaatccea
acgc aaaccct aat 450 20gcaaacccca

acgcsaat cc taacgQOcaac ccaaatgcca acccaaacge taaccccaac640 gctaacccaa

at gcaaat ec veaafgtt aaf agCaaacgdtggrracec rracigcet aaccocaac SOO gcaaaccct a
acgccaat cc taacgtfaaac cccaat cé¥a acccaaacge’®aaat cccaac660 25 gctaacccta
acgcaaagcc caacgecaac entaatqgcca accccaatgc taaccccaac720 gccaatccaa
aegcaaat cc Laaacgee aac LeCaaakgcaarsacee caacyoet aat pocaac780 $0gccaacccaa
asgccaat ec t ad®aagaac aacag§yca acgggcastfy ccat aacat g840 ccgaacgacc

ct aat cggaa tctggacsag aacgccaacg ccaacagcge cctgaagaac900 35aucaacaacg

aggagcéét c cegacaagnac rat ¢adggaat Thacht
ccgagngst ¢ *€toct gct cc gtYdcct gcg gcaa

gaaﬁaaﬂgavcea ac966 ant ctgacca
tgcat ccaggt MAygl020 at caagccsg

gctccgccaa caagcccaag gaegagcegg actacgceaa csacat cganil000 40aagaagat ct
gcaacagggaTgaaar@eégthtvgﬂ%QPbtﬁméﬁ ﬁﬁgﬂ@éﬁ°éﬁtg@d&atcll40 ggect . gtqall. 49
45c210,' 712 c211, 382 &212:=. PRT <213, flaancdiumfalcip 50=: 400, 12 Met

Met Arg Lys Lee Ala Ile Lets Ser val Ser Ser Phe Leh Phe Val 151015 55 G 1|
Al a Lau PhéYG' '@ JITHr &P FhC)s Jr Gy Sérf Setr BreAsn Thr 202530 60 Arg

Val LerrpAso G u Lac Ash Tyr Asp Asp Ala Gy Thr Age Lee Tyr 714046
Ser Trp Ala Phe Ala Lys Tyr Leu Trp Glu Trp Ala Ser Val Arg Phe
355 360 365
25
Ser Trp Leu Ser Leu Leu Val Pro Phe Val Gln Trp Phe Val Gly Leu
370 375 380
30 Ser Pro Thr Val Trp Leu Ser Ala Ile Trp Met Met Trp Tyr Trp Gly
385 390 395 400
Pro Ser Leu Tyr Ser Ile val Ser Pro Phe Ile Pro Leu Leu Pro Ile
35 405 410 415
Phe Phe Cys Leu Trp Val Tyr Ile
420
40
<210> 15
<211> 3411
<212> DNA
45  <213> HIV
<400> 15
atggtcattg ttcagaacat acagggccaa atggtccacc aggcaattag tccgcgaact 60
50 cttaatgcat gggtgaaggt cgtggaggaa aaggcattct ccccggaggt cattccgatg 120
ttttctgege tatctgaggg cgcaacgccg caagacctta ataccatgcet taacacggta 180
55 ggcgggcacce aagccgctat gcaaatgcta aaagagacta taaacgaaga ggccgccgaa 240
tgggatcgag tgcacccggt gcacgccggc ccaattgcac caggccagat gcgcgagccg 300
cgcgggtctg atattgcagg aactacgtct acccttcagg agcagattgg gtggatgact 360
60 aacaatccac caatcccggt cggagagatc tataagaggt ggatcatact gggactaaac 420
aagatagtcc gcatgtattc tccgacttct atactggata tacgccaagg cccaaaggag 480
65 ccgttcaggg actatgtcga ccgattctat aagacccttc gcgcagagca ggcatcccag 540
gaggtcaaaa attggatgac agaaactctt ttggtgcaga atgcgaatcc ggattgtaaa 600
acaattttaa aggctctagg accggccgca acgctagaag agatgatgac ggcttgtcag 660



Ass Gb Lets o Met ArmTyr Tyr Ay Lys Gn Gn Ann Trp Tyr Ser 655055G0
Less LyS Lys Ace Ser Ars 6¢r Les Gy Gs Asp. Asp Asp Gy ham Ace 84
65707580 Ass. Ass :ay Asp Ass sly Arg glu Sly Lys Asp G n Asp Lys Arg Asp
5059095 SIy Ass Ass Gs Asp Ass (flu Lys Lau Arg Lys Pro Lys Pis Lys Lys
100105110 10 Len Lys G n Pro Ala Asp Sly Ass Pro Asp Pro Ass Ala Ass Pro
Ass 115120125 15 Vol Asp Pro Ass Ala Ass Pro Ass Val Asp Pro ASS Al a Ass
Pro Ass 130135140 20Val Asp Pro Ass Ala Asp. Pro Ass Ala Ass Pro Ass Al a
Ass Pro Ass 145150155160 Ala Ass Pro Ass Ala Ass Pro Ass Ala Ass Pro Ass
Ala Ass Pro Ass 25165170175 Ala Ass ProP8Ass Ala Ass Pro han Ala Ass Pro Ass
Ala Ass Pro Ass 100185190 30 Vol Asp Pro Ass Ala Ass Pro Ass Ala Ass Pro

Ass Al a ASg Br Qe RIRE00R00 A2 ASS R AS S A ASS Pig Ass Ala Ass
Pro Ass Ala 210215220 40 Ala Ass Pro Ass Ala Ass Pro Ass Al a
Ass Pro5Assa#aatsﬁssswﬁcmgaa?z@zPG@SBJEEFO“APQQ“CA%§°a19F‘-€°°Ass Al Ass Pro Ass
Ala Ass "Pro.Asg.4A %aﬁé‘ta&&g&&a%&&Q%&gﬂaaggASSgEara@cAss #Moe Ass Pro Ass
Ala Ass Pro Ass LyS ASS Ass G n 260265270 50 Sly Ass G st Gs Sly H's Ass
Vet Pro Asﬁaga%apcap}getcwgc aéaaAgzg bmataz%?gba?g:gc aataaagaaa
10 aaggattcaa caaaatggcg aaagcttgta gattttaggg aactaaacaa gcgaacccaa 960
gacttttggg aagtccaact agggatccca catccagecg gtctaaagaa gaagaaatcg 1020
gtcacagtcc tggatgtagg agacgcatat tttagtgtac cgcttgatga ggacttccga 1080
19 aagtatactg cgtttactat accgagcata aacaatgaaa cgccaggcat tcgctatcag 1140
tacaacgtge tccegcaggg ctggaagggg tctccggega tatttcagag ctgtatgaca 1200
20 aaaatacttg aaccattccg aaagcagaat ccggatattg taatttacca atacatggac 1260
gatctctatg téggctcgga tctagaaatt gggcagcatc gcactaagat tgaggaactg 1320
aggcaacatc tgcttcgatg gggcctcact actcccgaca agaagcacca gaaggagecg 1380
25 ccgttcctaa agatgggeta cgagcttecat ccggacaagt ggacagtaca gccgatagtg 1440
ctgcccgaaa aggattcttg gaccgtaaat gatattcaga aactagtcgg caagcettaac 1500
30 tgggectctc agatttacce aggcattaag gtccgacagc tttgcaagct actgagggga 1560
actaaggctc taacagaggt catcccatta acggaggaag cagagcttga gctggcagag 1620
aatcgcgaaa ttcttaagga geeggtgcac ggggtatact acgacccctc caaggacctt 1680
3 atagccgaga tccagaagca ggggcagggce caatggacgt accagatata tcaagaaccg 1740
tttaagaatc tgaagactgg gaagtacgcg cgcatgcgag gggctcatac taatgatgta 1800
40 aagcaactta cggaagcagt acaaaagatt actactgagt ctattgtgat atggggcaag 1860
accccaaagt tcaagctgcc catacagaag gaaacatggg aaacatggtg gactgaatat 1920
tggcaagcta cctggattcc agaatgggaa tttgtcaaca cgccgccact tgttaagcett 1980
N tggtaccagc ttgaaaagga gccgatagta ggggcagaga ccttctatgt cgatggcgece 2040
gcgaategeg aaacgaagct aggcaaggeg ggatacgtga ctaatagggg ccgccaaaag 2100
50 gtcgtaacce ttacggatac caccaatcag aagactgaac tacaagcgat ttaccttgcea 2160
cttcaggata gtggcctaga ggtcaacata gtcacggact ctcaatatge gcttggecatt 2220
attcaagcgc agccagatca aagcgaaagc gagcttgtaa accaaataat agaacagctt 2280
%0 ataaagaaag agaaggtata tctggcctgg gtccccgetc acaagggaat tggcggcaat 2340
gagcaagtgg acaagctagt cagcgctggg attcgecaagg ttcttgcgat ggggggtaag 2400
60 tggtctaagt ctagcgtagt cggctggccg acagtcecgeg agcgcatgeg acgcgcecgaa 2460
ccagccgcag atggegtggg ggcagcgtct agggatctgg agaagcacgg ggctataact 2520
6 tccagtaaca cggcggcgac gaacgccgca tgcgcatggt tagaagccca agaagaggaa 2580
° gaagtagggt ttccggtaac tecccaggtg ccgttaagge cgatgaccta taaggcagceg 2640
gtggatcttt ctcacttcct taaggagaaa ggggggctgg agggcttaat tcacagcecag 2700



55 is Ass Ala Ass Ser Ala Vol Lys Ass ASS Aan Aan Sin 2295300 60G u Pro Sex
Asp Lys His Ile Lys Gu Tyr Les. Ass Lys Ile G n Ass 305310315320 Ser |:e
Sex Thr o Trp Ssr Pro Cys Sex Vol Thx Cys Sly Ass 65325330335 85
340345350 Leu kap Tyr Ala Air Asp tiedu Lys Lys lie Cys Lys Met G u Lys
355360365 Cys Ser Ser Val Phe Ass Val Val Asri Ser Ala lle Ay Leu
370375380 10 4210> 13 <211> 1275 <7212> DNA 15.c. 213Pl asedi uo fal ckparus
<400> 13 atcatggctc ccgatcctaa tgcaaatcca aat gcaaacc caaaagcaaa

ct eccaat gcab0 20cat ectaatg caaaccaccaa tgcaaatcct aatgcaaate craatgccaa
t ccaaat gcal20 aat scaantg caaacccaan egcdaaccac aatgcaaatc ctaatgccaa

t ccaaat gcal30 aat ccaaat g caaacceaaa egcaaaccca aatgcaaace ccaaegaaaa

t catt aat aaag#f.cah AaGaabsaagiginahggaca agg-eacaasatgccaaatog acccaaaccy
aaat gt agat 300 %aaaat gcta at ccaacag tgctgtttaaaag aat aat aat a_acgaagaacc
aagt gat aag360° 30CaCATARERG UL 1 TREY Cafaatacad Batt¥ect " caact gaacg
gucaccat gt 420: agisgicaacita giggasatggcct-atd eaagida agaatraaagc 2etoggcect gc

t aat aaacct 430 35aataaac aat tagtgattt at ge aaat %%Et%g t aggag%aaaqgwa egt aaaat
ggaaaaat gt 540°1eEAGEHE Gf” f1°3aeyt €91 aaat agt tca at aggatt ag ‘ggcct gt gac
gaacat ddagetd.asead-cagat: caggaithceicoaggacatecyg actrogtgt t ace@ggecgggqt t
Ctucttgrtg6e0 40acaagaat cc.feacaalace. acagaglot a,9acesdt gghsggact t ctct
caattrtcta720”ggggant cac ccgctJ gtgtct rggccaaaar tcgcagtecc caaccuccas

t cact cg caB80%5acctveigt cgecraatipgtootrrggtratraegotyggat gt2°gt cugcggceg
ttttatcata é&&%&%&%@%@g LACIAGE ACt - AL9C L Cal ke LiLehakt 90 stMct t ctgga
ttaccaaggt 900 afcetgcceg tttgtccret aattccagga tcasceacaa ccaat acggg
accat gcaaa%e0Gaceriyescy ac et 6 e get et dgyeHat et £2°at gttt ccé&®cat grtget g

tscaaaag@ct :LQ(:%g:tata ataccgtcgce gactctctac tgcgttcatc aacgaattga aataaaggat 3300
actaaagagg cccttgataa aattgaggag gaacagaata agtcgaaaaa gaaggcccag 3360
caggccgceg ccgacaccgg gcacagcaac caggtgtccc aaaactacta a 3411
25
<210> 16
<211> 1136
<212> PRT

30 <213 HIV

<400> 16
Met Vval Ile Val Gln Asn Ile Gln Gly Gln Met Val His Gln Ala Ile
35 1 5 10 15

Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Glu Glu Lys Ala

20 25 30
40
Phe Ser Pro Glu Val Ile Pro Met Phe Ser Ala Leu Ser Glu Gly Ala
35 40 45
45
Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly Gly His Gln

50 55 60

50 Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn Glu Glu Ala Ala Glu
65 70 75 80

Trp Asp Arg Val His Pro Val His Ala Gly Pro Ile Ala Pro Gly Gln
55 85 20 95

Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr Ser Thr Leu
100 105 110
60

Gln Glu Gln Ile Gly Trp Met Thr Asn Asn Pro Pro Ile Pro Val Gly
115 120 125

65
Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys Ile Val Arg
130 135 140



acggat ggaa attgcacctg tartcccatc acaccgtcct gcgetttegc aaaacacctalO00

t gggagt ggg cctcagtccg tttcucttgg ctcagtttac tagtgccatt tgttcagtggll40
ttcgtagggc tutecoccac tgtttggctb tcagetatat ggatgatgtg ctattgggggl200
ccaagtcegt acaccatcgt gagteccttt ataccgctgt Laccaaertt ctettgtetcl260
tgggtataca tttaal275 210 14 <211> 424 <212> PST can-, p:Lassllimfalcipc un
n400 14 86 Met Met Ala Pro Asp Pro Asp. Ala An Pro Asp. Ala Asn Pro App.
Al a 51015 Asp. Pro Asp. Ala hen Pro hen Ala Asp. Pro Asp. Ala Asp. Pro Asu
Ala 2530 /0 Asp. Pro Ann Ala Asp. Pro Am Ala Asp. Pro ASS Ala Asp. Pro Ann
Ala 351 C45 Asp. Pro An Ala hen Pro Asp.%Ala Asp. Pro Asp. Ala ASP. Pro ASK;
Al a 15505550 ABS Pro Aral Ala Asp. PrO hen Ala Asp. Pro Ran Ala ASP. Pro
Arm Lys 65707200:.A50, AsNsG Ae @eyAg%sla (i %aGip o8 WyHas Ann Met Pro Ann Asp
Pro ASK; sa®0so Ary Act Mol Asp Gall hen Ala Asp. Asa Asp. Ser Ala Val Lys
Aso Ass 5150105110 30 Asp. Ann G n Go Pre Per Asp Lys Hs Ile Lys G n Tyr
Leo Asn LYSJrJ-%@l%Ql@@ﬁJ ‘@aleBAACIDheS@E chLh-SeE adhk1a@Gid Trp Ser Pro Gyp Ser
Val Thr Cys 35130135140 Ay AG A wy7ble Gn Val Asq Ile Lys Pro sly Set Ala
/tan Lys Pa 14015015516 40 Lys Asp G n Len Asp Tyr Ala Asp. Asp Ile G3n Lys
Lye 1l eloCysi1lys &6%1y0k7a1 Vet 2 Aplite ry&uSEY 1&eteuMal Pas Aan Val Val Ann
Set Ser Ile Gy | act05190 50Let 8Py Pro Val TRZ Ass Met G n Asp. Ile Thr
Ser ely the Len Ay 135200205 Pro Leo :Leo Val Lau Gn Ala Gy Ph* Ph* Leo
Le" Thr 5Ar chie rdoet1a 562 224D 220 Lys Thr Ile Leu Lys Ala Leu Gly Pro

195 200 205

Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly Val Gly Gly

210 215 220
20
Pro Gly His Lys Ala Arg Val Leu His Met Gly Pro Ile Ser Pro Ile
225 230 235 240
25
Glu Thr Val Ser Val Lys Leu Lys Pro Gly Met Asp Gly Pro Lys Val
245 250 255

30 Lys Gln Trp Pro Leu Thr Glu Glu Lys Ile Lys Ala Leu Val Glu Ile
260 265 270

Cys Thr Glu Met Glu Lys Glu Gly Lys Ile Ser Lys Ile Gly Pro Glu
35 275 ¢ 280 285

Asn Pro Tyr Asn Thr Pro val Phe Ala Ile Lys Lys Lys Asp Ser Thr

290 295 300
40
Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg Thr Gln
305 310 315 320
45
Asp Phe Trp Glu Val Gln Leu Gly Ile Pro His Pro Ala Gly Leu Lys
325 330 335

50 Lys Lys Lys Ser val Thr Val Leu Asp Val Gly Asp Ala Tyr Phe Ser
340 345 350

Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr Thr Ala Phe Thr Ile Pro
55 355 360 365

Ser Ile Asn Asn Glu Thr Pro Gly Ile Arg Tyr Gln Tyr Asn Val Leu
370 375 380
60

Pro Gln Gly Trp Lys Gly Sexr Pro Ala Ile Phe Gln Ser Cys Met Thr
385 390 395 400

65
Lys Ile Leu Glu Pro Phe Arg Lys Gln Asn Pro Asp Ile val Ile Tyr
405 410 415



Thr Ile Pro Gn Ser Leo Asp Ser Trp Trp Thr Ser Leo Ash Phe Len
225230235240 (fly sly Ser Pro Val Cys Len Gy Gn Ann Ser din Ser Pm Thr
Gar 245250255 87 Met Cl1 Lou Arg Arg Phe Ile Il e Phe Lou Phe Ile Leo Leu
Leo Lys 275280285 Lou Ile She Lou Leu Vol Lou Lou Asp Tyr Gn Gy Mt Lou
Pro Vol 290295300 10Lye Pro Lau Ile Pro Ay Ser Thr Thr Thr Ann Thr Gy Pro
Cys Lvs 305310315320 Thr Lys Thr Thr Pro Ala G n Gy Ann Ser Met Prue Pro
Der Lye Lye 15325330335 Lye Thr Iye Pro Thr Asp Gy Ann Lye Thr Lye Ile Pro
Ile Pro Ser 340345250 Ser Tie Ala Pie Aésa Lys Tyr Lau Tip Gn Tip Ala Set
Vol hrg Phe 355360265 Ser Tip Lao Sar Lao Lau Vol Pro Pie Vol Gn Trp PLc
Vol @y Len 370325380 30,';er Pro Thr Vol. Tip Lou 8r Ma lle Tip Mao Met
Trp Tyr Tr p1Gryr 385390336400 PeociSater lbaiLebyqiu Hey clvi@nVol Set Pro Pie lle
Pro Lou Leo Pro |ié&?85405410418 PRe Phe Lyn Lé&° Tip Val Tyr Ile 420 40
<210> 1% 2411 212, DNA 40213.> HV s400: =15 otggtcattg ttcagaacac
acagggccaa Hat ggt veaee Iacgoeat ttegrtact gdicpaect 60 A0t @acgcat gggt gaagqt

cgt ggeggaa aaggcHftct ccocggaddt cattccgat gf20 ttttotgeqc tatctgacgg
cgoaacgccg caagacctta ataccatgct taacacggtal50 ggcgsgcacc aagccgot at
9caaakgtt a taz ggaglacptffa‘\’épa@acgg@g%@gg‘aeQéltggafzﬂ(?het §g@t cgag tgcacr: cget
gcacgcoggo ceaettgcac caggccaget gegcgagcog300 cgcggotccg acattgcagg
aectacgtcr: accottcagg agcacattgg gtggatgact 360 60aacaat ccac cazeaccggt

cggagagay e "tafHalyadyt "huBcae det gggactaacingre e Vel

Leu Pro Glu Lys Asp Ser Trp Thr Val Asn Asp Ile Gln Lys Leu Val

485 490 495
20
Gly Lys Leu Asn Trp Ala Ser Gln Ile Tyr Pro Gly Ile Lys Val Arg
500 505 510
25
Gln Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Thr Glu Val Ile
515 520 525

30 Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg Glu Ile
530 535 540

Leu Lys Glu Pro Val His Gly Val Tyr Tyr Asp Pro Ser Lys Asp Leu
35 a5 550 555 560

Ile Ala Glu Ile Gln Lys Gln Gly Gln Gly Gln Trp Thr Tyr Gln Ile

565 570 575
40
Tyr Gln Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala Arg Met
580 585 590
45
Arg Gly Ala His Thr Asn Asp Val Lys Gln Leu Thr Glu Ala Val Gln
595 600 605

50 Lys Ile Thr Thr Glu Ser Ile Val Ile Trp Gly Lys Thr Pro Lys Phe
610 615 620

Lys Leu Pro Ile Gln Lys Glu Thr Trp Glu Thr Trp Trp Thr Glu Tyr
55 625 630 635 640

Trp Gln Ala Thr Trp Ile Pro Glu Trp Glu Phe Val Asn Thr Pro Pro
645 650 655
60

Leu Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile Val Gly Ala
660 665 670

65
Glu Thr Phe Tyr Val Asp Gly Ala ARla Asn Arg Glu Thr Lys Leu Gly
675 680 685



aacat act ec

65cogtt eac.

gaggt oaaan
acaattttaa
ggagt cgat s
gaaacagttt
ct aacggaag
aagat aagca
aaggat ccaa

gacttLtggg

gcatgtattc tecgacctct atactggata tacgccaagg occaaaggag480

494, 5 actatglLcoa ccgattctat aagaccottc gcgcagagca ggcatcccag540

at t qgat gac
aggct ot agg
gaacggggca
cggt caagcc
agaagatt aa
agat agggco
caaaat ggcg
aagt ccaact

agaaacectt
accegccgca
t aaagcacgc
t aaaccaggg
ggcgctcgt a
agagaacccg
aaagettgta
agggauccca

; - tggtgcaga acgcgaatcc cgattgtaaa600

acgot agaag
stcttacaca
aeggat ggt c
gasatttgta
tacaatggac
gatt et aggg
cat ccagccg

ayal yaf ac ggcttgtcag560 88

t gggcccgat
caaaggt caa

ct gaaat gpa
cietatttgc
auct aaacaa
gt ot aaagaa

atctccgata
gcagt ggcag
gaaggaacgc
aat aaagaaa
gcgaacccaa
gaagaaat cg

10

gt cacagncr
aagt atactg
t acaacatgc

nggad givagg ‘agacgesatat ot bagiigttanvaget trgatga
cgt*ft act at accga@€at a aacuat gddt cgccaqucat tcgctatcag
tcccgcaggg ctggaagggg tctccgscga tatttcagag ctgnatgaca
20aabat act t - ag Ciat the cgr gaageadjadty Leu Gatrat £y aatd tlacca at acat ggac
gatctccat g Ugggct egga tctfHgaaatt gggcadtato scactaa§dt tgaggaactg 25
aggcaacat c tgctecgatg gggcctcact actcccgaca agaagcacca gaaggggccg
ccgt t cctha ‘aystnggat-a Syagctrdat PecHgadehayt *ydacalt aca gecgat agt g
ctgcgcsaaa aggattottg gaccgtaaat gatattoaga aactagnagg caagottaac
toggcctetc agatttaccc aggcattaag gtccgacagc tttgcaagct actgagggga
act aagggd ¢ taatafdgyf ‘tactctattal getfjauydag'tagagtt tija get ggcagag
aatcgcgaaa ttattaagga gccggtgcac gggstataat acgacccetc caaggacctt
at agccgaga tccagaagca ggggcagggc caat ggacgt accagatata tcaagaaccg
tetaagaatc‘?bﬁﬁb%@tﬁ&lg% %ﬁﬁggggrfg@ﬁgﬁiﬁgbﬁgd@b?EEVﬁc t aaugat gt a
40aagcadctta cugaagcag8 acaaaagatt actactgagt ctattgegat at ggggcaag
accccaaagt tcaa ac catacaga agaaat sgg_aaacacggt g gaccgaatat 45

t ggcaagct a Aé?:%@fggag%é’% Agaggﬁtlﬂgﬁg‘gntgt? (“,tGg‘éé%aGlEch‘bé%c’gSBn t gtt aagct t

t ggt accagc ttgaaaagga gccgat agta ggggcagaga ccttctatgc cgauggcgcc

gcgaat ccg ,aaac0aaqel ,a06¢a399¢9, d9al acdl 48, oty yaalagggg ccgecaaaag 50
gtagtaaccc-%iacggatac caeggaat cag aagackgaac tacaagcgat ttaccttgca
cttcaggata gtggcctaga ggtcaacata gtcacggact ctcaatatgc gcttggcatt

att caas;agc 20esagatLa saadedaaag rnYageheotaa, aceaataat agaacagett 55

at aaagaaag agaaggt at astsceggcct gg gtecti cgct c acamgggaat tggcagcaat
gagcaaccgs acaagctagt cagcgctggg actcgcaagg tecttgagat gggsggtaag 60

Legt ct aagt ae£AGCAL age rL£093159R60:130A0BECAGOnABNSARLSEY acgcgecgaa
ccagcc@®ag at sgcseggy ggcagcegt ot sz2agggat ct gg agaagcacgg ggct at aact

eccagt aaca cggcggcgac gaacgccgca Ocgcaccgt tagaagccca agaagagoaa 65

gaagt agogt rtd caggt aal ciyo0e canrig €€ gkt aagge mgatgaccka taasgcagcg gcggancttt
ctcact tgct t aaggd@faaa ggggggclyg aggsant aaté4t cacagccag 89 aggcgacagg
atattottga tctgeggatr taccataocc aggggtaort tocggactgg2760 cagaatraca
coccggggoc raggeglvgeyt Tivateh GTe bisecigrd i eyggh Frgvgetiacaaa2820 ctagtcccag

t ggaacor ga caiggt cgaa gegglhaata aggscgatfda cacttctott 2880 ot ecaccegg

t aascctsca cgggat ggat gacccagaac gagaggttch agaat ggasg2940 10t eogacecec
gact t gogt t FecH cac gtacigoat Jogagcrtt geatacrgaratysarit tAtaaag3000 aact gccgcec

caat gggcgce “Tagggccagt gt¥€Ct agCy gt ggdSasch agat cgdfyg3060 15saaaagat ac
gcctacg CC ggggggcang aagaagtaca sgctraagca catrgtgEgg3120 gcctctcgceg
eacttg éog"%}t teseediy; gatre taghtc't gut FyaSacyayt gaagyc3180 cgt agscaaa
ttctggggca gctaragccg agcctataga ctggcagcga ggegoftcgt3240

ggacttccga

30

35

Ile His Ser Gln Arg Arg Gln Asp Ile Leu Asp Leu Trp Ile Tyr His

55 900 905 910

Thr Gln Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly
915 920 925
60

Val Arg Tyr Pro Leu Thr Phe Gly Trp Cys Tyr Lys Leu Val Pro Val
930 935 940

65
Glu Pro Asp Lys Val Glu Glu Ala Asn Lys Gly Glu Asn Thr Ser Leu
945 950 955 860



20agtctttata araccgtccc gacSct oCa0 tscgArcahc aacgaattga aat aaaggac3300

act aaagagg ccettgataa attgaggag gaacagaate agtcsaaaaa gaasgcccag3360
caggccgccg cegacaccgg goer: act:sac taggtgtccc aaaactacta i 33411 <210-. =15

: 211N 1136 c212. pRT 30.213p SW<40016 Met Val Ile Val Gn hen Ile Gn sly
Gn Mt Val Hs Gn Ala |lie 35151010 Set Pro Ars TimLen hen Ala Its Val.
Lye Val Val Gn Gn Lye Ala 202530 She Set Pro G n Val lie Pro Net She. Set
Ala Lau Set Gn Sly Ala 4045 TimPro Gn Asp Leo hen Thr Met Len Pen Thr
Vol Sly Sly 505560 50Ala Ala Met G n I\/bg Leu Lys Gu Timlle hen Qu Gn
Ala Ala Gu 65707580 Trp Asp Ars {al Sin Pro val His Ala Sly Pro lie
Ala Pro Gy Gn 55asTM5 Met Arg Gn Pro Arg SIy SamAsp Ile Ala Sly Thr
Thr Ser Thrieh @t #Q541QeH60-uGiiR ¢F MetGish akj roShy AF§ prdMeh Ti m Ass hen Pro Pro
Ile Pro Val Sly 115120425 65 G n [1¥° Syr Lyt., Arg TLen Sly Len her Lyn
Ile Val A, 130135240 90 Met Tyr Ser Pro Thr Her Ile Lou Asp Ile Ars G's
Ply Pro LyseGel 145t50155068r Brpra RhendhisAsp viypiaVas Asp Arc Phe Tyr Lys
lhr Lev My Ala du *665170175 10G% Ala Ser G @ u Val Lys Ass Try Met Thr
G n Thr Len Lea Val 180185190 G n Ass Ala Ass Pro Asp Cys Lye Thr
lie LenlOLys1Ake: kierp=Plyn Frorhd BhASROQ206-9Alxa Al ae1Thia hen Qu CGir. Met Met
Thr Ala Cys Cis Pfy val Ply PI}Y°°21e215220 203°®

Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Arg Trp Glu Lys Ile
15 1010 1015 1020

Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys His Ile

1025 1030 1035
20
Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro Gly
1040 1045 1050
25

Leu Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu
1055 1060 1065

30 Gln Pro Ser Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr
1070 1075 1080

Asn Thr Val Ala Thr Leu Tyr Cys Val His Gln Arg Ile Glu Ile
35 1085 1090 1095

Lys Asp Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Glu Gln Asn

1100 1105 1110
40
Lys Ser Lys Lys Lys Ala Gln Gln Rla Ala Ala Asp Thr Gly His
1115 1120 1125
45
Ser Asn Gln Val Ser Gln Asn Tyr
1130 1135
50

55



Pro Ply Hs Lys Ala Ars Val Lou Hs Met Ply Fro lle Ser Pro Ile

2252302: 5240 25 G sar Val Lys Lou Lys Pro Ply Met Asp Ply Pro Lys Val
245250255 30Lys G n Trp Pro Lev Thr Qu As Lys Ile Lys Ala Len Val Gu Ile
260265270 Cys Thr G n Net Gn Lys Qu Ply Lys Ile Ser LyPro A u 35275 ' 280
Asa Pro Tyr Ass Thr Pro Val Phe Ala Ile Lys Lys Lys ASS Ser Thr 2Ve295200
40 Lys Trp My Lys Lev Val Wh Phe Arg Gs Les Ass Lys Arc Thr G n
305310315320 45 Asp Phe Trp Gn Val Gn Lev Ply Ile Pro Hs Pro Ala Ply Len
Lye 3253: 0335 50Lys Lys Lye Ser Val Thr_ Val Lou Asp Val Ply Asp Ala Tyr Fhe
Ser 340245350 Val Pro Lou Asp Gu Asp Pfe My Lye Tyr Thr Ala Phe Thr ile
Pro 55355360365 Ser Ila Ash Ass G n Thr Pro Ply Ile Mh Tyr G n Tyr Hen Val
Lev 370375380 60 Pro Pin Ply Trp Lye Ply Ser Pro Ala Ile Phe G n Ser eye
Met Thr 386340395400 65 91 Grt Tyr Met. Asp Asp Len Tyr Tel ny set Asp
Len nmu | i e Alissfereiags rpawadiaBohisprplicatien, Thikdipgratent andpateneppiiestionargleG n His Len
Len Arg Tr phcBypolh@addiidby rdleted 18 e rililBét ket phSdbid.ys Lys His Gn Lys Gn Pro
Pro Phe .Leo Lys 450455460 Met Gy Tyr Gn Len Hs Pro Asp Lye Trp Thy Tel

Gn Prole Tel 15465470475490 Len Pro G n Lye AIAT Set Trp Thr Val A= Asp
Il e G n Ly3§htogghovkthe specification and the claims which follow, unless the context requires otherwise,

the word ‘comprise’, and variations such as ‘comprises’ and ‘comprising’, will be understood to
imply the inclusion of a stated integer, step, group of integers or group of steps but not to the
exclusion of any other integer, step, group of integers or group of steps.

10
The application of which this description and claims forms part may be used as a basis for
priority in respect of any subsequent application. The claims of such subsequent application
may be directed to any feature or combination of features described herein. They may take the
form of product, composition, process, or use claims and may include, by way of example and

15 without limitation, the following claims:



405490495 20 ny Lye Len Asn Trp Ala Ser As Ile Tyr Pro ny Ile Lys Tel Arg
500505510 G n tea Cite Lys Len Len Ar9 ny Thy Lys Ala Lou Thr Gn Tel le
515520525 30Pro Len Thr Gu Gn Ala Gn Len mu Lou Ala mu Ass Arg Gn lie
530535540 Leo Lys Gu Pro Vs' His ny Val Tyr Tyr Asp Pro Her Lys Asp Len
545550555560 Tile Gu Ile Gn Lye Anny Gn Ay Gn Trp Thr Tyr Gn Ile
565570575 Tyr G n (flu Pro Phe Lys Ass Lou Lys Thr ny Lys Tyr Ala Arg Mt
550555590 Arg ny Ala H's Thr Ass Asp Tel Lye G n Lou Thr Gu Ala Tel @n
555E00605 50Lye Ile Thy Thy G n Set lie Tel Lie Trp ny Lys Thy Pro Lye the
610615620 Lys Lon Pro Ile Gn Lye Gn TR Trp Gn Thy Trp Trp Thr G n Tyr
62563063584 Trp Gn Ala Thr "Fro lle Pro Gn Trp Gn the Val Asa Thr Pro
Pro 645650 ea Tel Lye Len Trp Tyr Gn Leo @n Lye Gn Pro lle Val (fly
Al a 660665670 Lye Ala Gy Tyr Val Thr AsmArg ny Ary A mLys Val Val Thy

Leo 690695700 5 TQvhoA3RraibiRg ar hmipl6s @,s@ ab¥§stIB5th@eﬂth%ﬂcgﬂ1 sy a Ile Tyr
Len Al a 705710715720 10 Lea G Thr Asp

n. As
Ser G n Tyradmsesiespy (ene &7 @meé'ﬁt@ "loﬁleta("clpo p?ﬁ?ﬁesﬂeﬁveé?rﬂmﬁrag pﬂ@ W Set Gn
Set G n 5Le®nd bi7Aaé 4Batbliral/edctofecon@risind d>reornerecaeterd!agnud_mnml@tlte,sgnwg\gSi n Lys

Val Tyr Le@nz gﬁrzggggén@lnﬁn%ﬁ’en\@dolygé&dé! @rifddSrohystidPathoddnCadd () 4 Y Ann G u

Gn Val.
adjuvant wherein the one or more first immunogenic polypeptides, the one or more adenoviral

veclors and the adjuvant are administered concomitantly.
2. A method of raising an immune response against a pathogen which comprises

10  administering (i) one or more first immunogenic polypeptides derived from said pathogen co-
formulated with an adjuvant; and (i) one or more adenoviral vectors comprising one or more
heterologous polynucleotides encoding one or more second immunogenic polypeptides derived
from said pathogen; wherein one or more immunogenic polypeptides and adjuvant, and one or
more adenoviral vectors are administered concomitantly.

15 3 A method of stimulating the production of pathogen-specific CD4+ and/or CD8+ T-cells
and/or antibodies in mammals which comprises administering to said mammal (i) one or more
first immunogenic polypeptides derived from a pathogen; (ii) one or more adenoviral vectors
comprising one or more heterologous polynucleotides encoding one or more second
immunogenic polypeptides derived from said pathogen; and (jii) an adjuvant; wherein the one or

20  more firstimmunogenic polypeptides, the one or more adenoviral vectors and the adjuvant are
administered concomitantly, for example by administering an immunologically effective amount
of an aforeseaid composition.

4. A method of raising an immune response against a pathogen which consists of (a)
administering (i) one or more first immunogenic polypeptides derived from said pathogen; (ii)

25 one or more adenoviral vectors comprising one or more heterologous polynucieotides encoding
one or more second immunogenic polypeptides derived from said pathogen; and (iii) an
adjuvant; wherein the one or more immunogenic polypeptide, the one or more adenoviral vector
and the adjuvant are administered concomitantly; and (b) optionally repeating the steps of (a).
S. A method of raising an immune response against a pathogen which comprises

30 administering (i) one or more first immunogenic polypeptides derived from said pathogen; (ii)
one or more adenoviral vectors comprising one or more heterologous polynucleotides encoding
one or more second immunogenic polypeptides derived from said pathogen; and (iii) an
adjuvant; wherein the one or more first immunogenic polypeptides, the one or more adenoviral
vectors and the adjuvant are administered concomitantly; and wherein the method does not

35 involve administering any priming dose of immunogernic polypeptide or polynucleotide encoding

immunogenic polypeptide.
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nheterologoug polynucleotide encoding one or more second immunogenic polypeptides derived

from said pathogen; and (iii) an adjuvant.
9. A method or vaccine composition according to any one of claims 1 to 8 wherein one or

10  more of said one or more first immunogenic polypeplides is substantially the same as one or
more of said one or more second immunogenic polypeptides.

10. A method or vaccine composition according to any one of claims 1 to 8 wherein one or
more of said one or more first immunogenic polypeptides contains at least one antigen which is
substantially the same as an antigen contained in one or more of said one or more second

15  immunogenic polypeptides.

11. A method or vaccine composition according to any one of claims 1 to 10 wherein one or
more the first immunogenic polypeptides comprises at least one T cell epitope.

12. A method or vaccine composition according to any one of claims 1 to 11 wherein the one
or more first immunogenic polypeptide comprises at least one B cell epitope.

20 13. A method or vaccine composition according to any one of claims 1 to 12 wherein one or
mors of said one or more first immunogenic polypeptides and one or more of said one or more
second immunogenic polypeptides share one or more identical B-cell and/or T-cell epitopes.
14, A method or vaccine composition according to any one of claims 1 to 8 wherein none of
the one or more of said one or more first immunogenic polypeptides is substantially the same as

25  or contains any antigen in common with one or more of said one or more second immunogenic
polypeptides.

156. A method or vaccine composition according to any one of claims 1 to 14 wherein one or
more of the adenoviral vectors is derived from a human adenovirus.
16. A method or vaccine composition according to claim 15 wherein the human adenovirus

30 serotype is selected from Ad1, Ad2, Ad4, Ad5, Ad6, Ad11, Ad 24, Ad34 and Ad35.

17. A method or vaccine composition according to any one of claims 1 to 14 wherein one or
more of the adenoviral vectors is derived from a non-human primate adenovirus.

18. A method or vaccine composition according to claim 17 wherein the non-human primate
adenovirus serotype is selected from chimpanzee adenovirus serotypes Pan5, Pan6, Pan7 and

35 Pan9.

19. A method or vaccine composition according to any one of claims 1 to 18 wherein the

pathogen is HIV.
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as a basis Tor priority inres any subsequent application. The
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stlrrulatln t he production of S+ T-cel ls
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(i) oneOor fatewagurh brigtmunegenia Gggmentthpebly pept i des derived from a pat hogen;
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pol ynucl eoti des encoding one or nore second immunogenic pol ypeplides
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more first 20mukogend or yaotiygp@ptobsiies amdmginenmnewmmmademmvheedm tuect ors and
the adj uva%u@;nfo@@ L iS40 ik ARG, befh| raspmtseg exanpl e by admi nistering

an i munoi m cal ective amount of an aforeseaid conmposition. 4. A
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the steps 0 raisi ng an | mune response a ai nst a
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pol ypept i degjudert donethslipssomsai d pat hogen; (ii)

34. A method of stimulating an immune response in a mammal which comprises

administering to a subject an immunologically effective amount of a vaccine composition

35  according to any one of claims 8 to 33.
35. Use of a vaccine composition according to any one of claim 8 to 33 in the manufacture
of a medicament for stimulating an immune response in a mammal.



one or nore adenovim vectors conprising one or nore heterol ogous

pol ynucl eoti des encodi ng one or nore second i munogeni ¢ pol ypepti des
derived fromsaid pathogen; and (iii) an adjuvant; wherein the one or nore
first imunogenic pol ypeptides, the one or nore adenoviral vectors and the
adj uvant are adm nistered concomtantly; and wherein the nmethod does not
35i nvol ve adm ni stering any primng dose of imrunogeni c pol ypeptide or

pol ynucl eoti de encodi ng i mmunogeni ¢ pol ypeptide. 96 A et hod
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nore of sai r i s TSR I YRERE A NS | east
one anti gen (\)/\rgﬁglﬁ'%!oggﬂsgtfgl ﬁléc?ﬁ%?'%sl y tﬁg%@%i{r;rre@és an géneﬁﬁégﬁp%éﬁsg??}% in one
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conposi td on_according to. | : erein one or nore o
sai d on{eé orMor e Ff s)(pe?tflgr??ure/na@g%ﬁw%’ %ﬁ%’%ﬂ&%"?”bé@”‘i‘%& one or nore of said one
or nore secind APl ¥ VRLCINgo B HEaRESOrdiRG icany precesingpiginewheieimenec &l B- cel |
and/ or T- calb, £ Bi r@REDiypeptide, abeiRird 06kt bnd aE/bMESoHEIHRAS katel BMbAEOMAING Ng t O
any one of gll ai mst.ltlo 8y w{@r eix(l:? none of the one or nore of said one or nore
first i muldgaiceisdy JgERrPags“ i subst antial Iy the same as 25or contai ns
any antigen iri common with one or nore of said one or nore second

| munoggni ¢ pol ypeptides. 15. A nethod or vaccine conposition according to
any one of clains Ito 14 wherein one or nore of the adenoviral vectors is
derived froma human adenovirus. 16. A nmethod or vaccine conposition
according to claim15 wherein the hunman adenovirus 30serotype is sel ected
fromAdl, Ad2, Ad4, Ad5, Ad6, Adll, Ad 24, Ad34 and Ad35. 17. A nethod or
vacci ne conposition according to any one of clains Ito 14 wherein one or
nore of the adenoviral vectors is derived from 3 non-human prinmate

adenovini S. 18. A method or vacci ne conposition according to claim 17
wher ei he non-human primte adenovirus serotype is selected from

chi npanzee adenovirus serotypes Pans, Pan6, Pan? and 35Pan9, 19. A nethod
or vaccine conposition according to any one of clains 1 to 18 wherein the
pat hogen is H V. 97



20. A nethod or vaccine conposition according to claim19 wherein the

i nmmunogeni ¢ poi ypeptides contain H 'V derived antigens which are sel ected
from Env, Nef, Gag, and Poi and i mrunogeni c derivatives thereof and

i mmunogeni ¢ fragnents thereof, 21. A method or vacci ne conposition
according to claim20 wherein a first inmunogenic 5pol ypeptide is

p24- RT- Nef - p17. 22. A nethod or vacci ne conposition according to claim20
or claim21 wherein a second immunogeni c pol ypeptide is Gag-RT-Nef. 23. A
met hod or vaccine conpositign r y one of claims 1 to 18
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met hod, or vaccine, or kit use according to any preced| n(()g cl ai m wherein
one, OFacaacaccc ccgtgtttgc catcaagaag aaggacagca ccaagtggcg caagctggtg

gatttccggg agctgaataa gcggacccag gatttctggg aggtccagct gggcatcccc 1380
catccggecg gcctgaagaa gaagaagagc gtgaccgtgc tggacgtggg cgacgcttac 1440
ttcagcgtce ctctggacga ggactttaga aagtacaccg cctttaccat cccatctatc 1500
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hw, or all of the polypeptide, adenoviral vector and adjuvant conponents

are conbined with a pharmaceutically acceptabl e excipient 20 25

Phoeni xTenp65258. t np. t xt SEQUENCE LI STI NG <110> @ axosm t hkl i ne Bi ol ogi cal s
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V62209 <160> 16 <170> Patentln version 3.5 <210> 1 <211> 3204 <212> DNA

<213> H'V <400> 1 atgggtgccc gagcttcggt actgtctggt ggagagctgg acagat ggga

gaaaat t aggb60 ctgcgcccgg gaggcaaaaa gaaat acaag ctcaagcata tcgtgtgggce

ct caagggagl20 ctgaacggt ttg ggcc ct ggaaacat ctgagggatg
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G£4,009t gaa

ot CongBEAER. A b ROSEE L AORECRON JERFLEPRLS Srbeog e

gottit
gggggccattsda cobTagraceagrraetiacaitccyet taarmectr gragggceyce add®aggcecge
gagt gcatc. c.

cat gcaaélé%@?ag;ttgtgg@c@]g&%g&c%&&a@&%g aggeacE gaglgdaaca
cgt ccacgct 660 ggcccaat cg cgcccgaaca at gcgggag cctcgcggct ct%gcattgc
cggcacFaePoa 1 9t H9EY cCradFatfcatapc It gatgal g swdakedht ¢ é1“Cccat ccc
agt t ggaggayl&yc aceiAbaragk tgtgRU Calgoe! BHgERLE: dataagad Cg tgngcatgta
ctctccgaca840 tccatccttg acattaaaca gggacccaaa ga cctttta g{ggattacgt
cgaccgd?tPeeisIt QP PaHe t?%&?ﬁn@&@%ﬁ’gg@abﬁéﬁagqa %fg%@é@ﬁ ca 4%4act ggat
gacggagacafdtit ctgaicggt ataggaangeicaa geaC tgagiage aaaraed ct tymaggcact
aggcccgget 1. 020 gccaccct aagagat gat gaccgcct a agt a cggacccag
R O TR R LR e R SRR T i
gaaaccceagogddbd Gcatggact dagertoicamagioc by guagicgyc cadetdebrcgagdflagaagat caa
ggccct 9ot g1200 G203 Gk AG.d6R0L003. A2 AAIRIYLC ARGRLEAICA, AgAL CgggCC
ggagaacccal?260 tacaacaccC ccgtgtttgc catcaagaag aaggacagca ccaagtggcg
caagct ggesEt B Goger 0916 CHErakict BaatUAa gedgcECaglagBoptct gogPdggt ccaget
gggcat ggsﬁ%ﬁg B8t Cf8y 66 0aRBRAR FARYARITNC o AL REEPT gC24099acgt g9y
cgacgcttac

ggcgcggaga cattctacgt ggacggcgcg gccaaccgcg aaacaaagct cgggaaggcc 2460
gggtacgtca ccaaccgggg ccgccagaag gtcgtcaccc tgaccgacac caccaaccag 2520
aagacggagc tgcaggccat ctatctcgct ctccaggact ccggcectgga ggtgaacatc 2580
gtgacggaca gccagtacgc gctgggcatt attcaggccc agccggacca gtccgagagce 2640
gaactggtga accagattat cgagcagctg atcaagaaag agaaggtcta cctcgcctgg 2700
gtcccggecc ataagggcat tggcggcaac gagcaggtcg acaagctggt gagtgcgggg 2760
attagaaagg tgctgatggt gggttttcca gtcacacctc aggtaccttt aagaccaatg 2820
acttacaagg cagctgtaga tcttagccac tttttaaaag aaaagggggg actggaaggg 2880
ctaattcact cccaaagaag acaagatatc cttgatctgt ggatctacca cacacaaggc 2940
tacttccctg attggcagaa ctacacacca gggccagggg tcagatatcc actgaccttt 3000
ggatggtgct acaagctagt accagttgag ccagataagg tagaagaggc caataaagga 3060
gagaacacca gcttgttaca ccctgtgagc ctgcatggga tggatgaccc ggagagagaa 3120
gtgttagagt ggaggtttga cagccgccta gcatttcatc acgtggcccg agagctgcat 3180
ccggagtact tcaagaactg ctga 3204
<210> 2

<211> 1067

<212> PRT

<213> HIV

<400> 2

Met Gly Ala Arg Ala Ser val Leu Ser Gly Gly
1 5 10

Page 2

Glu Leu Asp Arg Trp
15



ttcagcgtcc ctctggacga ggactttaga aagtacaccg cctttaccat cccatctatcl. 500 Page
1 Phoeni xTenp65258. t np. t Xt aacaacgaga cccctggcat cagatatcag tacaacgtcc
tcccccaggg ctggaagggcecl560 tctcccgeca ttttccagag ctccatgacc aagatcctgg
agccgtttcg gaagcagaacl620 cccgatatcg tcatctacca gtacatggac gacctgtacg
tgggctctga cctggaaat c1680 gggcagcat c gcacgaagat tgaggagctg aggcagcatc
t gct gagat g gggcctgaccl740 actccggaca agaagcatca gaaggagccg ccattcctga
agat gggcta cgagct ccat 1800 cccgacaAgt ggaccgtgca gcctatcgtc ctccccgaga
aggacagct g gaccgt gaacl. 860 9%g9&9g gﬁSQQﬁgqggggg caagct caac tgggctagcc
agat ct at cc cgggat caagl920 g gcgccégc t ctgctaagct gctgcgcgge accaaggccce
tgaccg&bgtygahiﬁunC$€&@Bewaébg§pgaagvedga@wr a lgetlygct gag aaccgggaga
t cct gaagga gcccéQgca02040 ggcg%gtact at gacccctc caaggacctg atcgccgaaa
t ccagaagca_ gggcCagggg2l. 00 cagt ggacat accagattta ccaggagcct ttcaagaacc
t caagattyd' T YalgT b 2r6 dIefitat Yaty o gcte dredcad st &4€gat gt ¢ aagcagcet ga
ccgaggccgt cCagaagat c2220 acgaccgagt ccatcgtgat ctgggggaag acacccaagt

t caagct gcc tatccagaag2280 gagacct ggg _agacgt accgaat at tggcaggcca
cct ggaf?ycfgg%b%{’gfﬁ‘g g%4ﬂ“t‘fa18(g‘fy§a’% am&%(%%s@?%? Gg@tLﬁgagctg t ggt accagc
t cgagaagga gcccat cgt g2400 Ocgc90a9a cattctacgt ggacggcgcg gccaaccgcg
anacaagnshs J90RA00RCA00,000" ALALEA £ A8 CR0990 (GraEragang gf oot cacce

t gaccgggac caccaaccagzp2 aagacggagcnfgcgggcca abct cgct ctccaggact
ccggcct gga ggt gaacat c2580 gt gacggaca gccagtacgc gctgggcatt attcaggccc
agCC99%0@aﬂkﬁac%%&ng@%%sg@aﬁcﬁig%g%acﬁégﬁh tat %gq\ggagct g atcaagaaag
agaaggtcta cctcgccgpggZ/700 gt cccggmec at aagggcat 9sggcggcaac gagcaggt cg
acaagct ggt gagtgcgggg2760 attagaaagg tgctgatggt gggttttcca gtcacacctc
aggt aceit {y2a0ARGARIIRR20 saflet @Ga@Ud1Ga0RtGh aga seetiyagccac tttttaaaag
aaaagggggg act gg@aggg2880 ct aatdbcact cccaaagdad®y acaagatatc cttgatctgt
ggat ct acca cacacaaggc2940 tacttccctg attggcagaa ctacacacca gggccagggg
t cagat ayccyastgancetint 8R00 aggat gt Oetclacsaget agh cdevayt t gag ccagat aagg
t agaagaggc cakt aaagga3060 gk§aacacca gcttgtbaca ccctgtgage ctgcat ggga
t ggat gaccc ggagagagaa3120 gtgttagagt ggaggtttga cagccgccta gcatttcatc
acgtggsec%hagagcmgeamB&S@ﬂc@@g@@tﬁ@tﬂncﬁagaawtgV@l@a8204 <210> 2 <211> 1067
<211> PRTIR13> H'V el 140

Gln Ala ITe Ser Pro Arg Thr Leu Asn Ala Trp val Lys val val Glu
145 150 155 160

Glu Lys Ala Phe Ser Pro Glu val Ile Pro Met Phe Ser Ala Leu Ser
165 170 175

Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr val Gly
180 185 190

Gly His Gln Ala Ala Met GIn Met Leu Lys Glu Thr Ile Asn Glu Glu
195 200 205

Ala Ala Glu Trp Asp Arg val His Pro val His Ala Gly Pro Ile Ala
210 215 220

Pro Gly Gln Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr
225 230 235 240

Ser Thr Leu G1n Glu Gln Ile Gly Trp Met Thr Asn Asn Pro Pro Ile
245 250 255

Pro val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys
260 265 270

Ite val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg Gln Gly
275 280 285
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<400> 2 Met Jy Ala Arg Ala ser val teu ser Gy Gy Olu Leu Asp Arg Trp 515
Page 7 Phoeni xTe p65258.tnp.txt Gu Lys Ile AN Leu Arg Pro Ay Ay Lys Lys
Lys Tyr Lys Leu Lys 202530 His Ile Val Try Ala ser Arg G n Leu Gn Arc Phe
Ala VAsn Pro 354045 Ay Len Len Gn Thr Ser Gn Ay Cys Arc) Gn lle Len
Ay Gn Len SO6560 G n Pro Ser Len Gn Thr Gy Ser Gn Gn Len Arg Ser Len
Tyr M 65707580 Thr Vai Ala Thr Len Tyr Cys Val is Gn Arglle Gn lle Lys
Asp 859095 Lys G n Ala Leu Asp Lys Ile Gn Gn Gn Gn Asn Lys Ser Lys
100105110 Lys Lys Ala G n G p Al a Al Thr Ay H's Ser Asn G n Val
115120125 (Serc1Erho Mie BY§ aB% e’»’fﬁ"ﬁ?ﬂx f/"a36§ mﬁ“ﬁﬁgm firnddy Gn Met Val Hs
130135140 2@ n Ala Ile Ser9Pro Arg Thr L&® Mh Ala Trp Val Lys Val Val Gu
145150155160 G n Lys Ala Phe Ser Pro Gn Val Ile Pro Met Phe Ser Al a Len
Ser 165td Q17 %16Gchn Gy sAt @1nllaTu PEloLE RsrAsiy keuTHvhcTihrhrMet Len Asn Thr Val
Gy 180885190 Gy His38n Ala Ala Med1>G n Met Len L3 Gn Thr Ile Ma Gn
G n 195200205 Ala Ala Qu Trp Asp Ary Val H's Pro val Hs Ala Ay Pro lle
Al a 2102053220 aPrGon @2/ AG asiMeto AsigC@ hysPFio AreyLagl ?yss@ta Asp Ile Ala @y Thr
Thr 225230235240 S&éf° Thr Len Gn & Gn Ile Gy 315rp Met Thr Mh Mh Pro Pro

Il e 245250255 Pro Val Ay Gn lle Tyr Lys Arg Trp Ile Ile Len dy Len Asn
Lys 2602652 y7(ro 918 Ala Thr Leu Glu gl? Met Met Thr Ala (3:%/8 GIn Gly

val Gly Gly Pro Gly His Lys Ala Arg val Leu Met Gly Pro Ile Ser
355 360 365

Pro Ile Glu Thr val Pro val Lys Leu Lys Pro Gly Met Asp Gly Pro
370 375 380

Lys val Lys GIn Trp Pro Leu Thr Glu Glu Lys Ile Lys Ala Leu val
385 390 395 400

Glu Ile Cys Thr Glu Met Glu Lys Glu Gly Lys Ile Ser Lys Ile Gly
405 410 415

Pro Glu Asn Pro Tyr Asn Thr Pro val Phe Ala Ile Lys Lys Lys Asp
420 425 430

Ser Thr Lys Trp Arg Lys Leu val Asp Phe Arg Glu Leu Asn Lys Arg
435 440 445

Thr GIn Asp Phe Trp Glu val GIn Leu Gly Ile Pro His Pro Ala Gly
450 455 460

Leu Lys Lys Lys Lys Ser val Thr val Leu Asp val Gly Asp Ala Tyr
465 470 475 480

Phe Ser val Pro Leu Asp Glu Asp Phe Arg Lys Tyr Thr Ala Phe Thr
485 490 495

Ile Pro Ser Ile Asn Asn Glu Thr Pro Gly Ile Arg Tyr Gln Tyr Asn
500 505 510

val Leu Pro Gln Gly Trp Lys Gly Ser Pro Ala Ile Phe GIn Ser Ser
515 520 525

Met Thr Lys Ile Leu Glu Pro Phe Arg Lys Gln Asn Pro Asp Ile val
530 535 540

ITle Tyr GIn Tyr Met Asp Asp Leu Tyr val Gly Ser Asp Leu Glu Ile
545 550 555 560

Gly GIn His Arg Thr Lys Ile Glu Glu Leu Arg GlIn His Leu Leu Arg
Page 4



Ile Val Arg met Tyr Ser Pro Thr Ser Ile Len Asp Ile Arg Gn Gy 275280285
Page 3 Phoeni xTenp65258. tnptxt Pro Lys Gu Pro Phe Arc Asp Tyr Val Asp Arg
Phe Tyr Lys Thr Lev 290295300 Arg Ala Au G n Ala Ser Gn Gu val Lys Asn
Trp Met Thr 6Th I hr 305310315320 Leu Leo Val G n Asn Ala Asn Pro Asp Cys
Lys Thr Ile Leu Lys Al a 325330335 Leu Gy Pro Ala Ala Thr Leu Gn G n Mt
Met Thr Ala Cys G n Gy 340345350 vVal Gy Ay Pro Ay H's Lys Ala Arg Val
Len Met Gy Pro Ile Ser 355360365 Pro Ile Au Thr Val Pro Val Lys Leu Lys
Pro Ay Met Asp Ay Pro 37037 L I Gn Trp Pro Leo ihr Gn Gu
Lys Ile Lys Al a Leggsval 385%5’8%3(@%5?2&3&'"?]%?Q/s,-ya'hr Gu Mt Gu Lys GQu
Gy Lys Ile Ser Lys Ile Ay 405410415 Pro Gu Asn Pro Tyr Asa Thr Pro Val
Phe A and ke LStk ol ¥s ASPLAZ04204 30,568 iy bYsg b ATe Lys Leu val AS
the Arg G p Leusssn Lys Arg 4340445 Thr G n 88p Phe Trp G n Val Gn Leo
Gy IIe Pro Hs Pro Ala Ay 450455460 Len Lys Lys Lys Lys Ser Val Thr Val
Leu Aspenays (Rt cASHy AR dair 1468470415480 pthe \aere1Vako Pro Leu Asp G u Asp
the Arg Lys 18 Thr Al a Phet0Phr 485490495 @0be Pro Ser |Ile Asn Asn G n Thr
Pro Gy Ile Arg Tyr Gn Tyr Asn 500505510 Val Len Pro Gn Ay Trp Lys Ay
Ser Praldbval LéertdheluGys SarseserrpShp52052b Avptildiainllys |Ile Len G n Pro the
Arg Lys GPH Asn Pro Asp Te val 5305355%8

Leu val Gly Lys Leu Asn Trp Ala Ser Gln Ile Tyr Pro Gly Ile Lys
625 630 635 640

val Arg GIn Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Thr Glu
645 650 655

val Ile Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg
660 665 670

Glu Ile Leu Lys Glu Pro val His Gly val Tyr Tyr Asp Pro Ser Lys
675 680 685

Asp Leu Ile Ala Glu ITe GIn Lys GIn Gly GIn Gly GIn Trp Thr Tyr
690 695 700

Gln Ile Tyr Gln Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala
705 710 715 720

Arg Met Arg Gly Ala His Thr Asn Asp val Lys GIn Leu Thr Glu Ala
725 730 735

val Gln Lys Ile Thr Thr Glu Ser Ile val Ile Trp Gly Lys Thr Pro
740 745 750

Lys Phe Lys Leu Pro Ile GIn Lys Glu Thr Trp Glu Thr Trp Trp Thr
755 760 765

Glu Tyr Trp GIn Ala Thr Trp Ile Pro Glu Trp Glu Phe val Asn Thr
770 775 780

Pro Pro Leu val Lys Leu Trp Tyr GIn Leu Glu Lys Glu Pro Ile val
785 790 795 800

Gly Ala Glu Thr Phe Tyr val Asp Gly Ala Ala Asn Arg Glu Thr Lys
805 810 815

Leu Gly Lys Ala Gly Tyr val Thr Asn Arg Gly Arg GIn Lys val val
820 825 830

Thr Leu Thr Asp Thr Thr Asn Gln Lys Thr Glu Leu GIn Ala Ile Tyr
835 840 845
Page 5



Ile Tyr Gn Tyr Met Asp Asp Len Tyr Val Ay Ser Asp Len Gn lle
545550555560 Gy Gn H's Arg Thr Lys tie Gn Gn .en Arg Gn H s Len Len
Arg Page 4 Phoeni xTenp65258 trnp. 565570575 Trp Gy Lea Thr Thr Pro Asp
Lys Lys Hs Gn Lys Gu Pro Pro Phe 580585590 Leu Lys Met Ay Tyr ciii ICU
Hs Pro Asp Lys Trp Thr VG n Pro 595600605 Ile Val Let, Pro Qu Lys Asp Ser
Trp Thr Val Asn Asp Ile G n Lys 610615620 Leu val Ay Lys Lea Asn Trp Al a
Ser Gnlle Tyr Pro dy lie Lys 625630635640 Val Arg G n Let. Cys Lys Lea

Lea Arg Gy Thr Lys Ala Lea : 6 Val Ile Pro Lea Thr Qu Gu
Ala Qu Lea Gu Leu Ala Gupﬁ%@%@ﬁ%&%@%@ Ile La Lys diii Pro Val H's

Gy vai Tyr Tyr Pro Ser Lys 67568068 eu lle Ala Gu Ile Gn Lys
Gn d &etif;‘%g ég'iléiﬁpﬁs‘;r?f)r ﬂ%’ L%/"W]%YJ%G@%’?&SA%%%IWA@'OTSW Gn du Pro Phe Lys
WMh Lets Lys Thr Ay Lys Tyr Ala 705710715720 Arg Met Arc Gy Ala His Thr

Ash As ' T P 5730435 in Lys Ile Thr Thr GQu
Ser II%},%Z-PF hyi I"glﬂr ENC_EE}/S E;f/esgi][{]?] r@ %0%5%@05%%111 24 Lys Lea Pro Ile Gn
Lys Gu Thr Trp Gu Thr Trp Trp Thr 75576076 G a Tyr Trp Gn Ala Thr Trp
I Te Proqflel ivaTinbn @@ rRhervaly 6anLelhire/ihR774R780Q Fsovaffro Leu Val Lyeu Trp

Tyr Gn La Gu Lyss@& |l Pro Ile védo 78590795800 &y Ala 3 a Thr Phe Tyr Val
Asp Gy Ala Ala Asn Are Gu Thr Lys 805810815

Tyr Leu Ala Trp val Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln
900 905 910

val Asp Lys Leu val Ser Ala Gly Ile Arg Lys val Leu Met val Gly
915 920 925

Phe Pro val Thr Pro Gln val Pro Leu Arg Pro Met Thr Tyr Lys Ala
930 935 940

Ala val Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly
945 950 955 960

Leu Ile His Ser Gln Arg Arg GIn Asp Ile Leu Asp Leu Trp Ile Tyr
965 970 975

His Thr GIn Gly Tyr Phe Pro Asp Trp Gin Asn Tyr Thr Pro Gly Pro
980 985 990

Gly val Arg Tyr Pro Leu Thr Phe Gly Trp Cys Tyr Lys Leu Vval Pro
995 1000 1005

val Glu Pro Asp Lys val Glu Glu Ala Asn Lys Gly Glu Asn Thr
1010 1015 1020

Ser Leu Leu His Pro val Ser Leu His Gly Met Asp Asp Pro Glu
1025 1030 1035

Arg Glu val Leu Glu Trp Arg Phe Asp Ser Arg Leu Ala Phe His
1040 1045 1050

His val Ala Arg Glu Leu His Pro Glu Tyr Phe Lys Asn Cys
1055 1 1065

<210> 3

<211> 4665
<212> DNA
<213> HIV

<400> 3
atggccgceca gagecagcat cctgagcggg ggcaagctgg acgcctggga gaagatcaga 60

ctgaggccty gcggcaagaa gaagtaccgg ctgaagcacc tggtgtgggc cagcagagag 120

ctggatcgct tcgccctgaa tcctagectg ctggagacca ccgagggctg ccagcagatc 180
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Lea Gy Lys Ala Ay Tyr Val Thr Ash Arg Ay Aro G n Lys val Val 820825830
Thr La Thr Asp Thr Thr Mn G n Lys Thr Qu Lea Gn Ala Ile Tyr 835840845
Page 5 Phoeni xTenp65258.tnp.txt Leu Ala Leu Gn Asp Ser Ay La du Vval
Il'e Val Thr Asp Ser 850855860 G n Tyr Ala La sly Ilelle Gn Ala Gn Pro
Asp G n Ser Gu ser 865870875880 G u La Val ASn -inlle lle Qu Gn Leu lle
Lys Lys G u Lys val 885890895 Tyr Leu Ala Trp Val Pro Ala Hs Lys Gy lle
sly sly Asn Au G n 900905910 Val Asp Lys Leu Val Ser Ala sly Ile Arg Lys
Val La Met Val sly 915920925 Phe P Pro Gn val Pro La Arg Pro Met
Thr Tyr Lys Al a 930935940 A?%“E/ ﬁTe’ﬁfgsz\é% thtHi s Phe La Lys Gu Lys sly Ay
La Cu @tgeagdE930985960 @tHasaCSeQQCGCHaQQr@a}!@aQQG fctasysadd e LedfOAsp La Trp lle
Tyr 96 T P T n Ty Thr Pro sly
o 980565060 &y Vel A% Tur P S e T Phe STy TR Grs Tye Lys Leu Val
Pro 9951%9%@(965‘39%9% PG AR %Fagﬁﬂa@ﬁaﬁ&%g‘ﬁsﬂg%%g‘gl y A1%Asn Thr
010151Q2&:cS§Ycg La@adeﬁgtaﬁﬁ é‘gtﬂg@ca\;{aiac&&daettab&cﬁgﬂ YochBlggfsp AsppoPro G u
102510301035 Ar Val Leu Gu Trp Arg Phe Asp Ser Arg Leu Al a Phe His
104010484088 °Fi ca\?&?t%%@%@ag@f% aﬁgs“rsmte&f A Lys Aen oys

Asn

page 7

1055106044364 c £ 205 cScga 2higatdati Sarg k2 gDNAt gedd B>gddedb cacc 540
ccccaggacc tgaacgtgat gctgaacatt gtgggcggac accaggccgc catgcagatg 600
ctgaaggaca ccatcaatga ggaggccgcc gagtgggaca gactgcaccc cgtgcaggcc 660
ggacccatcc cccctggeca gatcagagag cccagaggca gcgacatcgc cggcaccacc 720
tccacccctc aagaacagct gcagtggatg accggcaacc ctcccatccce tgtgggcaac 780
atctacaagc ggtggatcat cctgggcctg aacaagattg tgcggatgta cagccccgtg 840
tccatcctgg atatcaagca gggccccaag gagccctitca gagactacgt ggaccggttc 900
ttcaaggccc tgagagccga gcaggccace caggacgtga agggctggat gaccgagacce 960
ctgctggtgc agaacgccaa ccccgactge aagagcatcc tgaaggccct gggcagcggc 1020
gccacactgg aggagatgat gaccgcctgc cagggagtgg gcggacccgg ccacaaggcec 1080
agagtgctgg ccgaggccat gagccaggcc cagcagacca acatcatgat gcagcggggce 1140
aacttcagag gccagaagcg gatcaagtgc ttcaactgcg gcaaggaggg ccacctggec 1200
agaaactgca gagcccccag gaagaagggc tgctggaagt gtggcaagga agggcaccag 1260
atgaaggact gcaccgagag gcaggccaat ttcctgggca agatttggcc tagcagcaag 1320
ggcagacccg gcaatttccc ccagagcaga cccgagcecca ccgceeccctee cgecgagetg 1380
ttcggcatgg gcgagggcat cgccagectg cccaagcagg agcagaagga cagagagcag 1440
gtgccccccce tggtgtccct gaagtccctg ttcggcaacg atcctctgag ccagggatcc 1500
cccatcagcc ccatcgagac cgtgcccgtg accctgaagc ccggcatgga tggccccaaa 1560
gtgaaacagt ggcccctgac cgaggagaag attaaggccc tgaccgaaat ctgtaccgag 1620
atggagaagg agggcaagat cagcaagatcC ggccccgaga acccctacaa cacccccatce 1680
ttcgccatca agaagaagga cagcaccaag tggcggaaac tggtggactt ccgggagctg 1740
aacaagagga cccaggactt ctgggaagtg cagctgggca tcccccaccce tgecggectg 1800
aagaagaaga agtccgtgac agtgctggat gtgggcgacg cctacttcag cgtgcccctg 1860
gacgagaact tcaggaagta caccgccttc accatcccca gcaccaacaa cgagaccccc 1920
ggagtgagat accagtacaa cgtgctgcct cagggctgga agggcagccc cgccatcttc 1980
cagagcagca tgaccaagat cctggagccc ttccggagca agaaccccga gatcatcatc 2040
taccagtaca tggccgccct gtatgtgggc agcgatctgg agatcggcca gcacaggacc 2100
aagatcgaag agctgagggc ccacctgctg agctggggct tcaccacccc cgataagaag 2160
caccagaagg agcccccttt cctgtggatg ggctacgagc tgcaccccga taagtggacc 2220



<400> 3 atggccgcca gagccagcat cctgagcggg ggcaagct gg acgcct ggga gaagat caga60
ct gaggcct g gcggcaagaa gaagtaccgg ctgaagcacc tgatgtgggc caucagagagl20
ctggatcgct tcgccctgaa tcctagectg ctgoagacca ccoagggctg ccagcagat c180
Phoeni xTenp65258. t np. t Xt at gaaccagc tgcagcccgc cgtgaaaacc ggcaccgagg
agat caagag cctgttcaac240 accgtggcca ccctgtactg cgtgcaccag cggatcgacg
t gaaggat ac caaggaggcc300 ctggacaaga tcgaggagat ccagaacaag agcaagcaga
aaacccagca ggccgctgcc360 gacaccggcg acagcagcaa agtgagccag aactacccca
tcattcagaa tgcccagggc420 cagat agaacct gagccccaga accctgaatg

cct gggtgﬁeég@&tag@hﬁg@e&gg%aﬂﬁwéggéﬁg%@e& &g a@ftg@att:g:ﬂ m@}) t9 cageg
ccctgagcga cgccacc ccccaggacc tgaacgtgat gctgaaca c90ac
accagg@Eg%cg%gg‘g’é@%f’%oﬁg&?@%téggﬂégggﬁ af'i?g%{q&%f‘ g‘dggr&é%cgcc g%@t gggaca
gact gcaa@@agt:tg;hm@mcaﬁg%cgggmcﬁce&gmﬁcgme@ g@bgagagag ewoagaggca
gcgacat cgc cggcaccacc720 t ccecet ¢ t tg ggcaacc
ot socar ot g o iR e DR AP BRA0RE) BRPRARE § 2E00atto
t gcgg?tcgg?cmgmsg{@ég@asz@gcwg@g?@@@a@@ew gygtascermag ga&§ccct ': ca
gagact g 2390¢ Q&L gacc egggacgt ga
agggctggafcgggggggacgbé%actgctggt%%aéggg%gggga %%%%%gctgc aagagcat cc
t gaag9Gééatccweﬁe%%igggﬁéﬁfwgwa%wé%cﬁz IgaREgEct gc2¥dgggagt gg
gcggac e& @Ayl 4ot 3At&CRAGMLEH cgRgheaggccamagcagacca
acatca?ﬁ%?cg%gggggggcll4ogaacttca %% ccagaagcgC at caagt gc %tcaactgcg
g;:aaggatggfé’g%t@&caé b‘ggﬁiggcaég‘é‘&aﬁtéma affeeee %tgg%é%\ﬁé%l ggfzaggct ?gaagt
gt ggcaaggaqa@g guatt gAY GaageadiccGC attgagagcgoaggacaal 2820cct gggca
agattt cagcaagl320 cagacce gggaatttccccqugaggagazﬁﬁcgagccca

cG ta
ccgcccggggg%ﬁ cg ﬁ@f%ﬁﬁ@@“ﬁgcgg%gft gcoR§ggcs ccdgect g~ cccaagcagg
agcagaaggacongdagagyoagl r0tgigccooscectaggicgtvest cgaagracct g2¥40cggcaacg
atCCtCEﬁé&c&%QQQ9&£&&%g%gaﬁE&ﬁt&ﬁ@&ﬁt&PﬁﬁE&ﬁSﬁPc&ﬁ%&f&fgtgs&ﬁCCtgaagc
ccggcatgga tggccccaaals60 gtgaaacagt ggcccctgac cgaggagaag attaaggccc
t gac cgdasicCeivg et Ghlt OO ARG atiardig I WytfeEagHt It atcadat c3WJcceccgaga
0 G0 e 1740 e atathn aIatt: o1 coaaadt o Cagct gggca
t ccccc #8TEC9YGE Gatdtyt. @Gwaé%?ﬁa%@gtﬁécaa%‘tgg%éfifa%aaég’%g& ggat ¥t gggcgacgy
CcCt act tte agof@h greeoh ¢l 80 gaggagaaciadaCc aggaagicacaacwggrt t c3mocat cccca
£1929, 99791 9294, ACEAY AR SO A0 Ct s000Ct gga

Page 6

Page 8

gcacca%p%&gc gggcg%

agggcagcee %%c ¢t
gataagtgtc agctgaaggg cgaggccatg cacggccagg tggactgcag ccctggcatc 3360
tggcagctgg cctgcaccca cctggagggc aaagtgattc tggtggccgt gcacgtggec 3420
agcggctaca tcgaggccga agtgattccc gccgagaccg gccaggagac cgectacttc 3480
ctgctgaagc tggccggcag atggcccgtg aaagtggtgc acaccgccaa cggcagcaac 3540
ttcacctctg ccgeccgtgaa ggccgectgt tggtgggcca atatccagca ggagttcggce 3600
atcccctaca accctcagag ccagggcgtg gtggccagca tgaacaagga gctgaagaag 3660
atcatcggcc aggtgaggga ccaggccgag cacctgaaaa cagccgtgca gatggccgtg 3720
ttcatccaca acttcaagcg gaagggcggc attggcggct acagcgccgg agagcggatc 3780
atcgacatca tcgccaccga tatccagacc aaggaactgc agaagcagat caccaagatt 3840
cagaacttca gagtgtacta ccgggacagc agggacccca tctggaaggg ccctgcecaag 3900
ctgctgtgga agggcgaagg cgccgtggtg atccaggaca acagcgacat caaagtggtg 3960
ccccggagga aggccaagat tctgcgggac tacggcaaac agatggccgg cgatgactgc 4020
gtggccggca ggcaggatga ggacagatct atgggcggca agtggtccaa gggcagcatt 4080
gtgggctggc ccgagatccg ggagagaatg agaagagccc ctgecgecge tcctggagtg 4140
ggcgccgtgt ctcaggatct ggataagcac ggcgccatca ccagcagcaa catcaacaac 4200
cccagctgtg tgtggctgga ggcccaggaa gaggagdaag tgggcttccc tgtgagaccc 4260
caggtgccce tgagacccat gacctacaag ggcgccttcg acctgagcca cttcctgaag 4320



cagagcagca tgaccaagat cctggagccc ttccggagca agaaccccga gatcatcat c2040
taccagtaca tggccgccct gtatgt009c agcgatctgg agat cggcca gcacaggacc2100
aagat cgaag agct.gagggc tcacctgctg agctggggct tcaccacccc cgataagaag2160

caccagaagg agcccccttt cctgtggatg ggctacgagc tgcaccccga taagtggacc2220 Page
7

Phoeni xTenp65258. t np, t xt cgat aaggag agct ggaccg tgaacgacat

cagccaaat ¢ tacgccggca ttaaagtgaa agccctgaca gacatcgtga
ggagat cct g aaggaccccg tgcacggcgt cgagattcag aagcagggcc
gaacctgaaa accgggaagt acgccgggaa c%gggtg g gt ggt gcaga
caagttcaag ctgcccatcc agaaggagac ggecacctyg attcct gagt
t cagct gamgomag gacuetay tec tdagggc goctga gy aaya Iy a grgTit gapg cla
gtCtCtQ@ﬁﬁ QR203CaACLR, F¢£A983 2L A92LA9GIAG AICARALLGA
ggcccagccc gat agaagcg agagcgagct caaggacaaa atctacctga
ggt ggadEHgIet e Frefoecat FogFeSioe CiGCGE e dg§ald Ly ctaEFaga
CCtgccbﬁﬁﬁgﬁﬁﬁQEﬂﬁS£@gQﬁﬂﬁgéhﬁgﬁcﬁﬁéﬂﬁQﬁ@&ﬁt&%CQﬁ&ﬁ@&ﬁ
cct ggagggc aaagtgattc tg ccgt a tlattccc cc
at ggccé S@C%%%dﬂﬁﬁfﬁﬁaéé ﬁﬁ&dﬁgﬁgﬁﬁﬁdﬁ?ﬁFg g%ﬁ%ﬂ@ﬁ%
ccagggcgdgafit g 3geagara lcgoranrgiaceoaggcagay cacct gaaaa
gaagggcggc attggcggct acagcgccgg tat ccagacc aaggaact gc
ccgggacage agggacccca tctggaaggg cgccgtggtg atccaggaca
tctgcog tlaggcaaac agat ggccgg ggacagatct at gggcggca
ggagaggg?ﬁ d8hagagcce ccgecgeecge ggat aagcac ggegecat ca

cact gacaga
aggaccagtg
aagt ggct at
gggagt t cgt
agg&sggct a
acajggt gac
gct tgcc
gat acag
t ggaeb gcag
gcc agac
at a‘f"%gagca
cagasgt gca
agaagcagat
acagcgacat

agt ggt ccaa
ccagcagcaa

ggcccaggaa gaggaggaag tgggcttccc gacctacaag

ggcgccttcg acctgagcca Page 8

Phoeni x1®np@5258, t np. t Xt gagaagggcg gcct ggacgg cctgat ct ac agccggaagce
ggcaggagehiL£aiOgaf £1:04380 <t Q9IS AGCa19C36CGaaEH Gk aept cccec gact ggcaga
attacaeccc tggccct §gad4440 gtgcggt®E}tc ccctgacctt leggctggt. gc |tcaagctgg
tgcct at gga gcccgacgaad500 gt ggapaagg ccacagaggg cgagaacaac agcctgctgc
accct athl gyL ERISAL 0ACAROR 0ad 1§05 080 y300a0690ga Llagiget gat ¢ t ggaagttcg
acagcaggct agcce? gaag4620 cacatfagccc aggaact g€a cccagagttc t acaaggact

gct gad4665 210> <211> 1.554 <212> PRT 213> HV <400> 4

Met Ala Ala Arg

Al a Serid Ler kEnTSer1aGer Ggymluy@umsm Mg rhAl da Tep A6 FPO45 Gu Lys Ile Arg Leu
Arg Pro Ay &y Lys Lys Lys*ryr Arg Leu Ly4§ 202530 His Leu Val Trp Ala Ser
Arg Gu Leu Asp Arg He Ala Leu Asn Pro 354045 Ser Leu La Qu Thr IThr Qu
Cy CyserGgH Gely ‘éhrlvra'tr diynsetin5085060 Mk rfsPradn Akw Val Lys Thr Gy Thr
Gndu IP Lys Ser Leu Wh 65707580 Thr Val Ala rhr Len Tyr Cys Val H's
Gn Arg Ile Asp Val Lys Asp 859095 Thr Lys Gn Ala Len Asp Lys Ile Gn Gu
e %”I\/ﬁ"q_%a ¥ Ly rl@hlﬂﬁl‘ﬂ(‘j ‘é“n?ﬁ;}é’s'lsﬁf L@‘rfhfaAénAl a Ala Ala Asp Thr
Gy Asp Ser Ser Lys Val 115120125

Thr val Ala Thr Leu Tyr Cys val His Gln Arg Ile Asp val Lys Asp

85 90 95
Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Ile GIn Asn Lys Ser Lys
100 105 110
GIn Lys Thr GIn Gln Ala Ala Ala Asp Thr Gly Asp Ser Ser Lys val
115 120 125
Ser Gln Asn Tyr Pro Ile Ile Gln Asn Ala Gln Gly Gln Met Ile His
130 135 140

Gln Ash Leu Ser Pro Arg Thr Leu Ash Ala Trp val Lys val Ile Glu

145 150 155 160

Glu Lys Ala Phe Ser Pro Glu val Ile Pro Met Phe Ser Ala Leu Ser

165 170 175
Glu Gly Ala Thr Pro Gln Asp Leu Ash val Met Leu Asn Ile val Gly
180 185 190

Page 9



Ser Gn M1 Tyr Prolle lle Gn Mi Ala Gn Ay Gn Ml: Ile Hs 130135140
Gn WMh Len Ser Pro Arg Thr Len Asn Ala Trp val Lys Val Ile G n 145150155160
Gn Lys Ala He Ser Pro Gu Val Ile Pro Met He Ser Ala Len Ser 165170175 G n
Ay Ala Thr Pro G n Asp Len Asn val Met Len Mh Ile Val dy 180185190 Page 9
Phoeni xTenp65258Anp. txt Ay Hs Gn Ala Ala Met Gn Met Leu Lys Asp Thr Ile
M Gn Gn 195200205 Ala Ala G n Trp Asp Aro Len H's Pro Val Gn Ala Ay
Pro Ile Pro 210215220 Pro Gy Gn lle Ara Gu Pro Arg Ay Ser Asp lle Ala
Gy Thr Thr 225230235240 SerP c;I;_hrx br %Sﬁsnteitnxte' nLen Gn Trp Met Thr Gy M
Pro Prollugs 245250255 wb @1 Vabs Ch LAl enr TyTa AdScWr@uTrp Ile Ile Lett dy
Len Mh Lys 260265270 Il e VakR0oArg Met Tyr S&5 Pro Val Ser Ile Len Asp Ile
Lys Gn @y 275280285 Pro Lys Gn Pro Phe Arg Asp Tyr Val Asp Ara Phe Phe
Lys Al aiikena 290295309 AA5 gelBhas & v i g1rAhE dhrpiGi MeAsp Val Lys Ay Trp Met
Thr G n TRA03053104153202ken Len Val G #%sn Ala M Pro Asp Cys Lys Ser lle
Len Lys Ala 325330335 Len Gy 5¢cr Ay Ala Thr Len Gn Gu Met: Mt Thr Al a
Cys G rer&daly 3403465356 cUalPrdGagy Gy sEr ospEle MiascllyysirAtha Arg Val Len Ala 61u
Al a Met?2Ber 35536036528 n Ala Gn GAThr M Ile MMt Gn Arg Gy Mh Phe
Arg Ay 370375380 G n Lys Arg Ile Lys Cys Phe Mh Cys Ay Lys Gn Gy H's

Tn Glu GIn Leu GIn Trp Met Thr Gly Asn Pro Pro Ile
Len 385390895400 545 550 250

Pro val Gly Asn Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn LysS
260 265 270

Ile val Arg Met Tyr Ser Pro val Ser Ile Leu Asp Ile Lys GIn Gly
275 280 285

Pro Lys Glu Pro Phe Arg Asp Tyr Vval Asp Arg Phe Phe Lys Ala Leu
290 295 300

Arg Ala Glu GIn Ala Thr Gin Asp val Lys Gly Trp Met Thr Glu Thr
305 310 315 320

Leu Leu val GIn Ash Ala Asn Pro Asp Cys Lys Ser Ile Leu Lys Ala
325 330 335

Leu Gly Ser Gly Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
340 345 350

val Gly Gly Pro Gly His Lys Ala Arg val Leu Ala Glu Ala Met Ser
355 360 365

GIn Ala GIn Gln Thr Asn Ile Met Met GIn Arg Gly Asn Phe Arg Gly
370 375 380

Gln Lys Arg Ile Lys Cys Phe Asn Cys Gly Lys Glu Gly His Leu Ala
385 390 395 400

Arg Asn Cys Arg Ala Pro Arg Lys Lys Gly Cys Trp Lys Cys Gly Lys
405 410 415

Glu Gly His Gln Met Lys Asp Cys Thr Glu Arg Gln Ala Asn Phe Leu
420 425 430

Gly Lys Ile Trp Pro Ser Ser Lys Gly Arg Pro Gly Asn Phe Pro Gln
435 440 445

Ser Arg Pro Glu Pro Thr Ala Pro Pro Ala Glu Leu Phe Gly Met Gly
450 455 460

Glu Gly Ile Ala Ser Leu Pro Lys Gln Glu GIn Lys Asp Arg Glu Gln
pPage 10



Arg Mn cys Arg Ala Pro Arg Lys Lys Gy Cys Trp Lys Cys Gy Lys 405410415
Gn dy Hs Gn Mt Lys Asp Cys Thr Gn Arg Gn Ala WMh Phe Len 420425430
Gy Lys Ile Trp Pro 5c¢cr 5¢cr Lys Ay My Pro Gy Asn Phe Pro G n 435440445
Ser MJ Pro Gn Pro Thr Ala Pro Pro Ala G n Len rue Ay Mt Gy 450455460
Phoeni xTenp65758. t np. t xt 465470475480 Val Pro Pro Leu Val Ser Leu Lys Ser
Leu Phe Gy Asn Asp Pro Len 485490495 Ser Gn Ay Ser Prolle Ser Pro Ile
Gu Thr Val Pro Val Thr Leu 500505510 Lys Pro Gy Met Asp Ay Pro Lys Val
Lys Gn Trp Pro Leu Thr G n_ 51 Ile Lys Ala Len Thr Gn lle
Cys Thuesd u Met A u Lys G nP@§g§§%§’§%5g%pLys lie S0 Lys Ile Ay Pro Gu
Asn Pro Tyr WMh Thr Pro Il e 545550555560 Phe Ala Ile Lys Lys Lys Asp Ser Thr
Lys TrRaMord-¥s, Lt Lol BRSBIOL IR, Gsh Aglerdsiulys AL Thr Gn Asp
Phe Trp G n Val G m8ilen 58055559049Gi y Ile Pro Hi45Pro Ala Gy Len Lys Lys
Lys Lys Ser vai Thr Val 595600605 Len Asp Val Gy Asp Ala Tyr Phe Ser Val
Pro LereAsm @ysdsprPir 6k06L56R0c M1 Tare vRinrThAllauPhe Thr Ile Pro Ser
Thr Mn Mh G n THA# Pro 675630638640 Ay Val MPITyr G n Tyr Asn Val Len Pro
Gn Gy Trp Lys Ay Ser 645650655 Pro Ala Ile Phe G n Ser Ser Met Thr Lys
Il e LenyGrrb BTy m&hesdVi1y6606666V0 ISerGHny'B‘pNh'oFPJ’eO @ wlkle Ile Ile Tyr Gn Tyr
Met Ala Ala bB&nh Tyr - 675689885

Glu Lys ITe Lys Ala Leu Thr Glu Ile Cys Thr Glu Met Glu Lys Glu
530 535 540

Gly Lys Ile Ser Lys Ile Gly Pro Glu Asn Pro Tyr Asn Thr Pro Ile
545 550 555 560

Phe Ala Ile Lys Lys Lys Asp Ser Thr Lys Trp Arg Lys Leu val Asp
565 570 575

Phe Arg Glu Leu Asn Lys Arg Thr GIn Asp Phe Trp Glu val Gln Leu
580 585 590

Gly Ile Pro His Pro Ala Gly Leu Lys Lys Lys Lys Ser val Thr val
595 600 605

Leu Asp val Gly Asp Ala Tyr Phe Ser val Pro Leu Asp Glu Asn Phe
610 615 620

Arg Lys Tyr Thr Ala Phe Thr Ile Pro Ser Thr Asn Asn Glu Thr Pro
625 630 635 640

Gly val Arg Tyr Gln Tyr Asn val Leu Pro GIn Gly Trp Lys Gly Ser
645 650 655

Pro Ala Ile Phe GIn Ser Ser Met Thr Lys Ile Leu Glu Pro Phe Arg
660 665 670

ser Lys Ash Pro Glu Ile Ile Ile Tyr Gln Tyr Met Ala Ala Leu Tyr
675 680 685

val Gly Ser Asp Leu Glu Ile Gly Gln His Arg Thr Lys Ile Glu Glu
690 695 700

Leu Arg Ala His Leu Leu Ser Trp Gly Phe Thr Thr Pro Asp Lys Lys
705 710 715 720

His GIn Lys Glu Pro Pro Phe Leu Trp Met Gly Tyr Glu Leu His Pro
725 730 735

Asp Lys Trp Thr val Gln Pro Ile Met Leu Pro Asp Lys Glu Ser Trp
740 745 750
page 11



Val Gy Ser Asp Len Gn lle Ay Gn Hs Arg Thr Lys Ile u G n 690695700
Len Arg Ala H's Len Len Ser Trp Gy Phe Thr Thr Pro Asp Lys Lys
705710715720 H's Gn Lys GQu Pro Pro Phe Len Trp Met Gy Tyr Gn Len His
Pro 725730735 Asp Lys Trn Thr Val Gn Pro Ile Met Len Pro Asp Lys G u ser
Trp 740745750 Page 11 Phoeni xTenp65258. tnp,txt Thr Val Asn Asp Ile G n Lys
Leu Val Gy Lys Leu Mh Trp Ala 755760765 G n Ile Tyr Ala Ay lie Lys Val
Lys Gn Leu Cys Arg Leu Leu Arg 770775780 Ay Ala Lys Ala Leu Thr Asp Ile
val Thr Leu Thr Au du Ala 9 OOLeuGuLeuAIaGIuI\/hArgGu
Ile Leu Lys Asp Pro val Hi s g)emégrg@%%é g"%vaﬁ Tyr Tyr Asp Pro ser Lys Asp
Leu Ala du g Gln 820825830 Ay epGln Trp Thr Tyr G n
Ile TerhGVfﬂ &l Aﬁ'? 51‘Pﬁ n I':%% Vah584b84 5% 431 T_Spsn]'?h? Ay Lys Tyr Ala Arg
Lys Arg ser Ala His Thr Asn Asp 850855860 vaI Arg Gn Leu Ala Gu Vol Vol
Gn t d| Se 8 Trp Ay Lys Thr Pro
Lys P 1|18Il1e%| L A% thl (/fl IL? gﬁo&%mrhreu Gl u Thr Trp Trp net
Asp Tyr Trp Gn Ala Thr Trp IIe Pro 900905910 G u Trp G u Phe Val M Thr
Pro Pr Qngae;ﬁa\tgé Ay Sek-Ghr f;PIiré/(/a@rlﬂ PAOR0MR et Lys Asp Pro lle Lel
Gy A as Tyrowva Gy 931935940 Ala Alaovn Arg Qu Thr Lys Leu
Gy Lys Ala @Ay Tyr vol Thr Asp 945950955960

Leu Glu Leu Ala Glu Ash Arg Glu Ile Leu Lys Asp Pro val His Gly
805 810 815

val Tyr Tyr Asp Pro Ser Lys Asp Leu val Ala Glu Ile Gln Lys Gln
820 825 830

Gly GIn Asp GIn Trp Thr Tyr Gln Ile Tyr Gln Glu Pro Phe Lys Asn
835 840 845

Leu Lys Thr Gly Lys Tyr Ala Arg Lys Arg Ser Ala His Thr Asn Asp
850 855 860

val Arg GIn Leu Ala Glu val val GIn Lys val Ala Met Glu Ser Ile
865 870 875 880

val Ile Trp Gly Lys Thr Pro Lys Phe Lys Leu Pro Ile Gln Lys Glu
885 890 895

Thr Trp Glu Thr Trp Trp Met Asp Tyr Trp GIn Ala Thr Trp Ile Pro
900 905 910

Glu Trp Glu Phe val Asn Thr Pro Pro Leu val Lys Leu Trp Tyr Gln
915 920 925

Leu Glu Lys Asp Pro Ile Leu Gly Ala Glu Thr Phe Tyr val Asp Gly
930 935 940

Ala Ala Asn Arg Glu Thr Lys Leu Gly Lys Ala Gly Tyr val Thr Asp
945 950 955 960

Arg Gly Arg Gln Lys val val Ser Leu Thr Glu Thr Thr Asn Gln Lys
965 970 975

Thr Glu Leu His Ala ITe Leu Leu Ala Leu Gln Asp Ser Gly Ser Glu
980 985 990

val Asn Ile val Thr Asp Ser GIn Tyr Ala Leu Gly Ile 1Ile Gln Ala
995 1000 1005

Gln Pro Asp Arg Ser Glu Ser Glu Leu val Asn GIn Ile Ile Glu
1010 1015 1020

Page 12



Arg Ay Arg G n Lys val

Thr
val

Gn Pro Asp Arg Ser Qu Ser Ciii
Page 12 Phoeni xTenp65258, tnp.txt Lys Leu Ile Ay Lys Asp Lys Ile Tyr
Gn
Leu
Ser

Val

Ay
Gn
Val

Au
Arg

ser
Asp
Ay
Trp
Lys
Al a
Al a
Val
Ay
Pro
Al a
Ile
Gu

M Ile val

val Ser

Leu

Leu Thr

Vol

G u Thr Thr
GQu Leu Hs Ala Ile Leu Leu Ala Leu G n Asp ser

My G n Lys 965970975

Ay ser

d u 980985990
Thr Asp Ser Gn Tyr Ala Leu Ay Ile Ile Gn Ala 99510001005

M Gnlielle Gu 101010151020

Trp Val Pro Ala 102510301035 His Lys Ay Ile Ay
Lys Leu val ser 104010451050 Ser Ay lle Arg Lys
tie Asp Lys Ala 105510601065 G n.

Arg Thr Met Ala 107010751080 EEf

G wuyd lLeu

%L{mAScQtHi s Gu
p P

hé Asn Leu

Met H%°Ay @ n 11001%6%1110 Val Asp?

Cys Thr

H s Leu 111511201125 Gu Qvy

Lys val

Al Hiséys Gl Tercy 1801695 F1u6Th Vel et
§Y5 oY Tyr s 1§

Gn du Thr Ala 1145

Val

Lys Val

Val

1155 Tyr
116011651170 Hi s

Phe

vEle #AlyaLyt0851090I093ySeru S5 TAS pvdly’roQyls
s Ser Pro
Ile

abeg \p1\vagr

a Lea Lys

VaPeL gLy AFls Arg7'yp 160 14645 PAF e PP
%)5/5119011951200 1§§§ Pro An

Pro Tyr

Loy, 120P 150 1 arg

Ser

ser

val

Glu

Ile

Tyr

His

Ala

Asn

Lys

Thr

Gly

Ile

1070

Asp
1085

Cys
1100

Asp
1115

Gly
1130

Glu
1145

Phe
1160

Thr
1175

Cys
1190

Pro
1205

Lys
1220

Ala
1235

Ala
1265

Phe

Asp

cys

Lys

Ala

Leu

Ala

Trp

Gln

Ile

val

Ile

Thr

Asn

Lys

Ser

val

Glu

Leu

Asn

Trp

Ser

Ile

Gln

Gly

Asp

Leu

Cys

Pro

Ile

val

Lys

Gly

Ala

Gln

Gly

Met

Gly

Ile

Pro

GIn

Gly

Leu

Ile

Leu

Ser

Asn

Gly

Gln

Ala

Tyr

Gln

Tyr
1075

Pro
1090

Leu
1105

Ile
1120

val
1135

Pro
1150

Ala
1165

Asn
1180

Ile
1195

val
1210

val
1225

val
1240

Ser
1255

Thr
1270

His Ser Asn

Ile

Lys

Trp

Ala

Ala

Gly

Phe

Gln

val

Arg

Phe

Ala

Lys

val

Gly

Gln

val

Glu

Arg

Thr

Gln

Ala

Asp

Ile

Gly

Glu

Ala

Glu

Leu

His

Thr

Trp

Ser

Glu

Ser

Gln

His

Glu

Leu

Page

Thr a Asn fl
PP T4 Ao

Ser Gn @y vai

Trp Arg Thr Met Ala
1080

Lys

Ala

Ala

val

Gly

Pro

Ala

Phe

Met

Ala

Asn

Arg

Gln

13

Glu
1095

Met
1110

Ala
1140

GIn
1155

val
1170

Ala
1185

Gly
1200

Asn
1215

Glu
1230

Phe
1245

Ile
1260

Lys
1275

Ile

His

Thr

ser

Glu

Lys

val

Ile

Lys

His

Lys

Ile

Gln

val

Gly

His

Gly

Thr

val

Lys

Pro

Glu

Leu

Arg

Asp

Ile

Ala

Gln

Leu

Tyr

Ala

val

Ala

Tyr

Leu

Lys

Lys

Thr

Ay
val

Arg
Pro
Gn
Ay
Leu
Ile
Lea
Ser

val

Asn du
Phe
Hi s
Ile
Lys
Trp
Al a
Al a
Ay

Leu
Tyr
Pro
Leu
Ile
Val
Pro
Al a
Mh Phe Thr

Al a Ser

Leu
Val
Asp
Asn
Al a
Au
Leu
Hi s
Thr
I['m
Ser Al a

le Gn Gn Gu rue Ay
Met Mh Lys



Lys
Thr
dy
Al a
13

ser
Ay
Val
Met
Ser
Ile
ady
Asn
Gn
Met
Ay

Lys Tie lie Ay Gn Val Arg Asp Gn Ala Qu H's Lea Lys 122012251230
Ala Val Gn net Ala Val Phe Ile H's Wn Phe Lys Arg Lys 123512401245 Ay
lle Ay Ay Tyr ser Ala Gy Gu Arg Ille Ile Asp Ile 125012551260 Il e
Thr Asp Ile Gn Thr Lys Gu Lea Gn Lys Gn Ile Thr 126512701275 Page
Phoeni xTenp65258. tnp.txt Lys Ile G n Asn Phe Arg Val Tyr Tyr Arg Asp
Arg Asp Pro 128012851290 Ile Tip Lys Ay Pro Ala Lys Len Len Trp Lys
Gn Ay Ala 129513001305 val Val Ile Gn Asp Asn Ser Asp Ile Lys Val
Pro Arg Arg 13101315132%hL S1A|365 stII 8 Len Arg Asp Tyr (fly Lys Gn
Al a,G e Ashh 325332133 b 58t B ¥sPb G N Asp G u Asp Arg
Met dyL2ély 134013451350)28Lys Trp Ser Lyig9dy Ser Ile Val Ay Trp Pro Gn
Arg G n 135513601365 Arg Met Arg Arg Ala Pro Ala Ala Ala Pro Ay val

Al arlvalrp 13y9$8/7 54380 Sar L@urLeAsrppLL@a AMAgpctiscHi 818@dy Ala Ile Thr Ser ser
Ile 138513901395 Asn A¥A Pro Ser %ﬂpTrpLouGinAlaGinGinGin
G n 140014051410 vVal Gy Phe Pro val Arg Pro Gn Val Pro Len Arg Pre
Thrval4hb14POEH2BspTysn MASpyI 1Al Las Plag VA%J)PLtemrgselrg H's Pe Len Lys G n Lys
143014351440 Ay Len Jﬂz%en Ile Tyr Arc Lys Arg Gn Gn lle Len

144514501455 Asp Len Trp Val Tyr Hs Thr G n Ay Tyr Phe Pro Asp Trp G n
1460146.514}3%)5 Lys Ile Leu Arg ﬁgo Tyr Gly Lys Gln l\:{lggs Ala Gly Asp

Asp Cys Vval Ala Gly Arg GIn Asp Glu Asp Arg Ser Met Gly Gly
1340 1345 1350

Lys Trp Ser Lys Gly Ser Ile val Gly Trp Pro Glu Ile Arg Glu
1355 1360 1365

Arg Met Arg Arg Ala Pro Ala Ala Ala Pro Gly val Gly Ala val
1370 1375 1380

Ser Gln Asp Leu Asp Lys His Gly Ala Ile Thr Ser Ser Asn Ile
1385 1390 1395

Asnh Asn Pro Ser Cys val Trp Leu Glu Ala GIn Glu Glu Glu Glu
1400 1405 1410

val Gly Phe Pro val Arg Pro Gln val Pro Leu Arg Pro Met Thr
1415 1420 1425

Tyr Lys Gly Ala Phe Asp Leu Ser His Phe Leu Lys Glu Lys Gly
1430 1435 1440

Gly Leu Asp Gly Leu Ile Tyr Ser Arg Lys Arg GIn Glu Ile Leu
1445 1450 1455

Asp Leu Trp val Tyr His Thr GIn Gly Tyr Phe Pro Asp Trp Gln
1460 1465 1470

Asn Tyr Thr Pro Gly Pro Gly val Arg Tyr Pro Leu Thr Phe Gly
1475 1480 1485

Trp Cys Phe Lys Leu val Pro Met Glu Pro Asp Glu Vval Glu Lys
1490 1495 1500

Ala Thr Glu Gly Glu Asn Asn Ser Leu Leu His Pro Ile Cys Gln
1505 1510 1515

His Gly Met Asp Asp Glu Glu Arg Glu val Leu Ile Trp Lys Phe
1520 1525 1530

Asp Ser Arg Leu Ala Leu Lys His Arg Ala Gln Glu Leu His Pro
pPage 14



Asn Tyr Thr Pro Ay Pro Ay Val Arg Tyr Pro Len Thr Phe Gy 147514801485
Trp Cys Phe Lys Len Val Pro Met G n Pro Asp GlLJ Va 14901495150 Al a Thr
Gy Gn Asn Asn 5cr Len Len His Pro Ile Cys G n 150515101515 His Ay Mt
Asp Asp Gn Gn Arg Gn Val Len Ile Trp Lys Phe 152015251530

Phoeni xTenp65256. t np. t xt 153515401545 d u Phe Tyr Lys Asp Cys 1650 <210> 5
<211> 2025 <212> DNA <213> HV <400> 5 atgagggtga ctgggcatga gtgcctgtgt
agcaccgaga caggagat cc gaccagatgc ctgacccccc tccaccgagg gat aagaagc
agcaacaaca tgccctaagg atcctgaagr gt g&?gtt%catx%t ggccgaga at cgt gcagt

aagagct acas@ggacaggccc aacpga,gcot gc gacc g'ga&ﬁ ccggcct gt aacggcacca
ggccaggcca ggcctgat cc ggcggcggag at cgagcccc agagccgt gg ggagccgceca
cagcagageay. t ggagat goa Lt atcat ctg ggagagat gc agcacaatgt ccctggacaa
acgaggacatisfogt'gcgt gac acagggaggg agcaggtgta acagcgagta tgaccttcga
gcaacgacac cccacggcat gagaagtgcg tcgccagccc gaatcggccc actgcaacgt

ggaagt ag{t. tscaccaccca tcaatagcac tcaccctgcc tgtacgcccc tgaccagaga

at at ccggia t29gfgcgt ggc gcat cggcgc gcatcaccct atctgctgag gcggaactgce
cagcaccj%% @ggéaccacc gt gggccacc cgtgaccgag catcagcct cctgaactgc cat gaagaac
cagcctgttc ccggctggtg gcccatcccc cgagttcaat caagcccgtg gat caggagc

cgt gaagé(ioe t acc

cca t ccaggacc cagcaacaaq cagcttcaat ctggagcacc
ct gccggati@oss %(5‘8? 6%166611996&%368% acé‘g%aé:gEgtcgt QUG 9L EHETHIH cqt g'i%?t ctg
gaccgt gcagcage caitcgagy eageasct geagaoaamat gtcyt gitat ticgey cacigéct gcg
gagttc C ciL, c aactggaat a atccact
et oo e B R e A e e R i 0ca et ggaaca
accat caverciagt ggesg BHECHE JACHAGEAQUICER CGFCHICGEACEE aac tccg
Tyt feagarcea Efic o8 24p

agcgageh glg AeE 22939802 $Yeddc b AR s HCERAIALRFH1GLCEABSRIG Pags0dd> tgagat gggg
cat cat gat ¢ gggt gaccgt gtactacggc ccagcgacgc caaggcctac tgcctaccga

t cccaadeePItEt GoHIFHAT CAACAEFat GIFCETPaHGEL g YE Y gagtifacgc

cacctt %a@%c@eattgegcc?eﬁc Q@a@?f@e%cm@mg@@e@agﬁz CRACAYL: cca%g_ngtcce%

cacccaggcc gcgcccct gc cggettcgec cct gcaagaa agcacc agc gc

gaacgggg‘ga c%ﬁgggeaaggg gc‘%gﬁaﬁ%" tté’cﬁgé% 8aaacg§9dac %a?gﬁg%té’@%’ ccga‘@gt t gt
gggcgagataegamgacocigaga astgyiggcrctawatuaade agacagerggogga agt t@ddtct a

ct gcaa%gga%ca%g?%g%gctgg%qa chgé:c%f{‘&?ga%c{gl&g&%t QLG QEAICIEALG.ICt 9GgaIag caacat cacc
ccaacgagac cttcagacct acaagtacaa ¢ggtggtgaag gagtggtgga gcgggagaag
gagccgeeygrtane ttacastga tagetfaise g ceat t gt eag Byctyetgas get gdlagt g
Phoeni %TenpHige 3BadcfReal XlyadtIHBUCAL LR RUCRYEIE6R AA65RH40t 9 chggccgt go

agagat acct gagggaccaol740 cagctcctgg gceat ct ggcgg ct gcagcgge aagcet gat ct
gcaccadtHardst ety 5089554 FrAEt G EHAeFas G tBcgac ‘dacat ct uge
agaacatcuagdc g 3eia6agd 800 b gagangagat@jahsageracRacacgac @bcat ct aca

gcct gat cga agagccagl920 aaccagca auaagaacga augatctg ggccctgg
acaagt ﬁﬁéég%gﬁgﬁgcéf‘%%iégbgaﬁ%tf g%f ?gggtcéc%?fccﬁﬁ%aacag?%cﬁg ‘gt gg gt% gcat cagat

du

pPage 15

ctt ga202&Hoc2tDmadcg@td x96t4gac? 12etdeRka ccgacattgt gggcgacatc 960
agacaggccc actgcaacgt gtccaggacc gactggaaca acaccctgag actggtggec 1020
aaccagctgc ggaagtactt cagcaacaag accatcatct tcaccaacag cagcggcgga 1080
gacctggaga tcaccaccca cagcttcaat tgtggcggcg agttcttcta ctgcaacacc 1140
tccggectgt tcaatagcac ctggaccacc aacaacatgc aggagtccaa cgacaccagce 1200
aacggcacca tcaccctgcc ctgccggatc aagcagatca tccggatgtg gcagcgegtg 1260
ggccaggcca tgtacgcccc tcccatcgag ggcgtgattc gctgcgagag caacatcacc 1320
ggcctgatcc tgaccagaga tggcggcaac aacaattccg ccaacgagac cttcagacct 1380
ggcggcggag atatccggga caactggcgg agcgagctgt acaagtacaa ggtggtgaag 1440
atcgagcccc tgggcgtggce ccccaccaga gccaagagaa gagtggtgga gcgggagaag 1500
agagccgtgg gcatcggcge cgtgtttctg ggcttcctgg gagccgecgg atctacaatg 1560
ggagccgcca gcatcaccct gaccgtgcag gccagacagc tgctgagcgg catcgtgcag 1620
cagcagagca atctgctgag agccatcgag gcccagcagc agctgctgaa gctgacagtg 1680



<213> H'V <400> 6 Met Arg Val Met Gu Ile Gn Arg Asn Cys G n H's Leu Leu
Arg Trp 51015 Gy Ile Met lie Leu Ay Met Ilelle lie Cys Ser Thr Ala Asp
WVh 202530 Leg Trp Val Thr Val Tyr Tyr Ay Val Pro Val Irp Arg Asp Ala Gu
354045 Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Ser Thr G g Lys
505560 Hi's Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Mh Pro
65707580 G n Gu Ile Pro Leu Asp Ash Val Thr Gu Gu Phe Mh Met Trp Lys
859095 Mn WMh Met val Asp G n Met His GQu Asp Ille Ile Ser Leu Trp Asp
100105110 G n Ser Lev Lys Pr (}/Xsr 9 ol Thr Pro Leu Cys Val Thr Leu
1151201tgéggmcga§;ca%%fgcﬁsgbctﬂg§g é@" %g@t Ngfd@@acﬁ&dq Setizabhr G u Asp
130135140 Arg G u %s Ser Phe Met Thr Thr Glu Leu My
145150f8?§1t66t%§5awg999y‘§9@9ﬁ99® 39 atﬁ‘y?“é"ear“‘l‘_aeagtﬁﬁfét%r ArOLeu Asp T1e
Qu 16531?@13@1&LQgSgdala@aMﬁgaﬁtgaﬁegfac&ﬁﬂgd\d’lad‘dbcﬁ@ic Gggct'ljyiig Argigeeu Val M Cys
180185190 Mh Thr % C%t s val T Phe Gu Pro
Page 16tggq3ﬁ%a(§ﬂia>?ﬁca?Tp6 Q%C?ac attca1 ¢ 1‘35%%8{%5% P%ag 691e HE Tyr oys Ala
Pro Al aaaGaycaBbsigédgaaddaegchmtLmsc@ygcmbommcg%saacmpgﬂhr @& Phe Mh Ay

e Lyde Bl G oo Bl e e os00ss | ot e S

<210>

<211> 674
<212> PRT
<213> HIV

<400> 6
ﬁet Arg val Met Glu Ile Gln Arg Ash Cys GIln His Leu Leu Arg Trp

Gly Ile Met Ige Leu Gly Met Ite %ge ITe Cys Ser Thr éga Asp Asn
2

Leu Trp ga] Thr val Tyr Tyr Gly val Pro val Trp ﬁgg Asp Ala Glu
5 40

Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Ser Thr Glu Lys
50 55 60

His Asn val Trp Ala Thr His Ala Cys val Pro Thr Asp Pro Ash Pro
65 70 75 80

GIn Glu ITe Pro Leu Asp Ash val Thr Glu Glu Phe Asn Met Trp Lys
85 90 95

Asn Asn Met val Asp GIn Met His Glu Asp Ile Ile Ser Leu Trp Asp
100 105 110

Gln Ser Leu Lys Pro Cys val Gln Leu Thr Pro Leu Cys Val Thr Leu
115 120 125

Asn Cys Ser Asn Ala Arg val Asn Ala Thr Phe Asn Ser Thr Glu Asp
130 135 140

Arg Glu Gly Met Lys Asn Cys Ser Phe Asn Met Thr Thr Glu Leu Arg
145 150 155 160

Asp Lys Lys GIn Gln val Tyr Ser Leu Phe Tyr Arg Leu Asp Ile Glu
165 170 175

Lys Ile Asn Ser Ser Asn Asn Asn Ser Glu Tyr Arg Leu val Asn Cys
180 185 190

Asn Thr Ser Ala Ile Thr GIn Ala Cys Pro Lys val Thr Phe Glu Pro
Page 16



Leu vn Ay Ser

Ala Mh Mh Ala Lys Asn Ile Ile Val
M Cys Ile My Pro Mh Asn Mh Thr
he Tyr Ala Thr Asp Ile Val

Gy
H s
Asn
Ser
Ay
Thr
Leu
Al a
Ile
Gu
Lel :

Phoeni XTenp65758. t np. 23¢
Val

G n Thr
cys M val
Gn Leu Arg Lys Tyr

Ser Gy Gy Asp Leu Gu Ile Thr Thr

Leu Ala Gu My Gu Val

Ser

G n Phe Al a Ser

Arg Ile Arg Ser u M 260265270 Ile

Pro Val 275280285 Lys Ile

My Lys ser Tyr Arg 290295300 Ile Ay Pro

Gy Asp Ile 305310315320 My G n Al a
Leu 325330335 Arg Leu val Al a

My Thr Asp Trp Mi Mh Thr
Phe Ser Asn Lys Thr

G u Phe Phe Tyr Cys M
Mh Mh MetglGa n G u Ser.
Pro Cys M Ile Lys Gnlie lle My Met 405410415 Trp Gn Arg val Ay Gn

et ¥E, Maufy erPE INESTE] H]aC%'IX/ MRl 4142042343 sldyg Mp Cys G n Ser Asn

Thr Gzyo Leu Il e La

Arg Arg Val

Phe LeralGeyn Phe 1000661 01eLeys oy

Il e

STt Seof ]

Il e 340345350 |1 e Phe Thr Asn
Hi s Ser 355360365 Phe Mn Cys Gy

Itr Ara Asp G y2243544044
Thr Phe Arg Pro Gy Gy Ay Asp 450455460 Ile My Asp Mh Trp Arg Ser G u
TYEn bys Y 61 Y8 Nal cMathrlys ABS&£04/£5480/RPage he

AlZ40Pro Thr Arg Ala Lys
485490495 G n Arg Gu Lys Arg Ala Val Gy Ile dy Al a Vval
\z/es%l el Aled 1(B|ryG1862!§l;T|Jau Met Ay Ala Ala Ser

Ile Gn Pro23en Ay Val

Thr Len Thr 513520575

Leu Ash Gly Ser Leu Ala Glu

Ile

Lys

Ile

305

Arg

Arg

Ile

Phe

Asn

385

Asn

Trp

Ile

Gly

Ile
465

Ala

Ile

290

Gly

Gln

Leu

Phe

Asn

370

Ser

Gly

Gln

Arg

Asn

450

Arg

Asn

275

Asn

Pro

Ala

val

Thr

355

Cys

Thr

Thr

Arg

435

Asn

Asp

260

Asn

Cys

Gly

His

Ala

340

Ash

Gly

Trp

Ile

val

420

Glu

Asn

Asn

Ala

Ile

Gln

Cys

325

Asn

ser

Gly

Thr

Thr

405

Gly

Ser

ser

Trp

Lys

Arg

Thr

310

Asn

Gln

Ser

Glu

Thr

390

Leu

Gln

Asn

Ala

Arg

Asn

Pro

295

Phe

val

Leu

Gly

Phe

375

Asn

Pro

Ala

Ile

Asnh

455

ser

Arg
Ile
280
Asn
Tyr
Ser
Arg
Gly
3

Phe
Asn
Cys
Met
Thr
440

Glu

Glu

Glu

265

Ile

Asnh

Ala

Arg

Asp

Tyr

Met

Arg

TYyr

425

Gly

Thr

Leu

val

val

Asn

Thr

Thr

330

Tyr

Leu

Cys

Gln

Ile

410

Ala

Leu

Phe

Arg Ile Arg Ser

Gln

Thr

Asp

315

Asp

Phe

Glu

Asn

Glu

395

Lys

Pro

Ile

Arg

Phe

Arg

300

Ile

Trp

sSer

Ile

Thr

380

Ser

Gln

Pro

Leu

Pro
460

Tyr Lys Tyr

pPage 17

475

Ala

285

Lys

val

Asn

Asn

Thr

365

Ser

Asn

Ile

Ile

Thr

445

Gly

Lys

270

Ser

ser

Gly

Ash

Gly

Asp

Ile

Glu

430

Arg

Gly

val

Glu

Pro

Tyr

Asp

Thr

335

Thr

His

Leu

Thr

Arg

415

Gly

Asp

Gly

val

e 370375380 Mh Ser Thr Trp Thr
390395400 Mh Ay Thr Ile Thr

Gy M Mh Asn ser Ala MWh

Asn
val
Arg
Ile
320
Leu
Ile
Ser
Phe
ser
400
Met
val
Gly

Asp

Lys



Val Gn Ala Arg Gn Len Len Ser Gy Ile Val Gn Gn Gn Ser Asn 530535540
Len Len Arg Ala Ile Gn Ala Gn Gn Gn Len Len Lys Len Thr Va
545550555560 Tip Ay Ile Lys Gn Len Gn Ala Arg Val Len Ala Val Gn Arg
Tyr 565570575 Len Arg Asp Gn Gn Len Len Ay Ile Trp Gy Cys Ser Ay Lys
Len 580585590 Ile Cys Thr Thr Mr Val Pro Trp ASP Ser Ser Trp Ser ASP Lys
Ser 595600605 Tyr As Asp lie Trp G n Asn Met Thr Trp Len G n Trp Asp Lys
G u 610615620 Ile Ser Asp Tyr Thr ASlle Ile Tyr Ser Len Ile Gn Gci Ser

G n 625630635640 ASP G n G ’?:hGan I%Pmn G'px G n Asp Len Len Ala Let! Asp
Lys Trp 64565065: Ala Mh Len %?p r'p Phe Asp Ile Ser Lys Trp Len Trp Tyr
Il e 660665670 Arg ser <210> 7 <211> 1545 <217> DNA <213> HV <400> 7

at gaaagdt'§d adgadat Sah Vaadohatt At At HetYof "ot Hgkllgfidg caccat get c60
cttgagat gt tgateaTctg tagtactgca gaacaattgt gggtcacaut ctattatgggl20

gt acct %9%@%‘?‘9%35?8@ Al %‘%Pigya‘i’ie Egytaﬂa‘?{/mgh% cal eR9gLIc taaageatat 180

gat acagagg tacats gagCcage €at glclyt gt epctacaga ccccaaccca240

caagaagtag tattgggaaa tgtgacagaa tattttaaca tgtggaaaaa taacat ggta300 Page
18 oy FPOSDIATRAPRE25SH, LD of X ARICAG! LfAriOggahcaaa get t gaagec
tttagattgc gatpatgtga ataccaet aa aggagaaat ses5aggaaaggag aaat aaaaaa

agat aaggtt caaaaagaat atgcactttt tgataatgct actaccaaaa ataaaactac

ctcagt Gal 1RG£ ag9eet L8 Cefaagaly tOCoOCEBCEIngaIt §dr0aga tt ct gaagt g

at gt acaaats3@gt cagcacag tacdat gt ac actgct gt a aat ggcagtc tagcagaaga
ggacaat act aaaaccataa tagtacagct acccaacaac aatacaagaa aaggtataca
aagaaaaat aeatraggagataclwaeangnh thacactdu eysacacagataag tt at aaaatt
atttaatdaa tcctcaggag @gacccaga ggaatttttc tact gt gda caacacaact

aaat aacact gaaggaaata gcacaatcac catgtggcag gaagtaggaa aagcaatgta
ttcatcaaaw1auﬂa¢agggcLtg@ﬂmﬂlaau;a1agaaAbmgﬂaGm atyct tcagacctgg
tgaattatat aaatata b t agt aaaagt EY agagaaga gtggi caga gataa <210> 8 <211>

514 <212> PRT <213> HV <400> 8 Met Lys Val Lys Qu Thr Arg Lys A1
Leu Arg Asp ?;3 Gln Leu Leu Gly %;2 Trp Gly Cys Ser g;% Lys Leu

Thr Thr Asn val Asn Ser Ser

595

Ile Trp Ser Asn Lys Ser

Cys
605

Pro Trp
600

Gln Glu

620

Trp Gln Asn Met Thr Trp Leu

615

Tyr Asp

610

Asp Ile Trp Asp Lys

Glu ser Gln
640

Leu Ile Glu

635

Ile Thr Ile Ile

625

ser Ash Tyr Asp

630

Tyr ser

GIn GIn Glu Asn Glu Gln Leu Ala Leu Asp Lys Trp

655

Asn Asp Leu

650

Ile Leu Ile

665

Ala Phe Ser Lys Trp Trp Tyr

670

Ash Leu Trp Trp Asp

Arg Ser

<210> 7

<211> 1545
<212> DNA
<213> HIV

<400> 7
atgaaagtga

cttgggatgt
gtacctgtogt
gatacagagg

caagaagtag

aggagaccag
tgatgatctg
ggaaagaagc
tacataatgt

tattgggaaa

gaagaattat
tagtgctgca
aactaccact
ttgggccaca
tgtgacagaa

cagcacttgt
gaacaattgt
ctattctgtg
catgcctgtg
tattttaaca

Page 18

ggagatgggg
gggtcacagt
catcagatgc
tacccacaga

tgtggaaaaa

caccatgctc
ctattatggg
taaagcatat
ccccaaccca

taacatggta

60
120
180
240
300



n Tyr Gn Hs Leu Trp Arg Trp 1015 dvy Thr
Ser Ala Ala Gu G n 202530 Lau Trp Val

Cys
Trp
Asp
Pro
val

Gn
Len

Len
Val

Thr

Met Leu Leu Gy Met Leu Met
Tyr Tyr

Val

I'le

(fly val Pro Val

Lys Gu Ala Thr 354045 Thr Thq Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr
HS Ala cys val

Thr du Val
Thr G n Tyr
Asp Ile Ile Ser
Thr Pro Len Cys Val
Ser Thr Thr Thr Thr

5060 Hi s ASPTrp Ala Thr
65707580 Page 19 Phoeni xTenp65258,tm Ltxt G n du Val
Phe Asn Met Trp Lys 859095 Asp ASP Met Val
Len Trp Asp 1001. 05110 d n Ser

Sa1a8e

A watdagatgy S thBSPa @y a8ewt Phetdi4B 151 6B IBRIASHIkYt@adehr Thit0Ser

Thr Len. 115

Ser Phﬁ§|3>1 30

Len Lys Pro Cys Val
P Cys Asp Asp Val ASP Thr Thr
y Trp Thr Ay Gu Ile Arg Lys

Pro Thr Asp Pro Asn
Val Len Gy M

Asp Gn Met Hi's
Lys

Ile Arg

flyzctﬁlbcc% gcggegt&uctlfygrat@ﬁfgakggrzggqg%zgéa&a%t;r&scm LepoAsp Val Val

Asn Al"a

s

0185190 Lys Asn Lys Thr Thr Arg Asn

Ar GCIasHRItE @ tHRtEIRRY SIPRIPITA r 29GRTRIGYSTOOTOT AV NEF L Thr @8R Ala Cys Pro
Xalaa%EacEQQachteBBQagla{aﬁggﬁrtOcabﬁzﬁggatlatgzéléeﬁotﬂditﬁacgw Cyss48l @ Pro Ala Gy

le Len L

a l ysS
Cy $2HRPIAS (12 V5P G r

ccaattccca tacattattg

acgtttgatg
aggccagtag
attagatctg
gtagcaatta
gggagagcct
cttagtagag
tttgggaata
catagtttta
acttggaatg
agaataaaac
atcggaggac
ggtaccgaag
atgagggaca
ggagtagcac
<210> 8

<211> 514
<212> PRT
<213> HIV
<400> 8

Met Lys val
1
Gly Thr Met

Leu Trp val

35

Thr Thr Leu

50

His Asn val

65

Lys Glu Thr Arg
5
Leu Leu Gly Met
20
Thr val Tyr Tyr
Phe Cys Ala Ser
55

Trp Ala Thr His

Lys

Leu

Gly

40

Asp

Ala

70

Asn

Met

25

val

Ala

Cys

Tyr Gln
10

Ile Cys
Pro val
Lys Ala

val Pro
75

pPage 19

His Leu Trp Arg Trp
15

ser Ala Ala
30
Trp Lys Glu
45
Tyr Asp Thr
60

Thr Asp Pro

Glu Gln

Ala Thr

Glu val

Asn Pro
80

Cys Asn ASP Lys 225230235240 Thr Phe Asp Ay Lys Ay

CITHAtYRA acé)‘/cr?at%?saté‘ﬁ@éﬁfzga@aﬁittﬂ s Cﬁﬂ(} Ille Aro Pro
Valagfiegathbrat€dtaadeerctbkepcd@nncASggédtygtccaaaggt atcatttgaa 660
tgccccgget ggttttgcga ttctgaagtg taacaataag 720
gaaaaggact atgtacaaat gtcagcacag tacaatgtac acatggaatt 780
tgtcaactca actgctgtta aatggcagtc tagcagaaga agaggtagta 840
acaatttcat ggacaatact aaaaccataa tagtacagct gaatgaatct 900
attgtacaag acccaacaac aatacaagaa aaggtataca tataggacca 960
tttatgcagc aagaaaaata ataggagata taagacaagc acattgtaac 1020
cacaatggaa taacacttta aaacagatag ttataaaatt aagagaacac 1080
aaacaataaa atttaatcaa tcctcaggag gggacccaga aattgtaagg 1140
attgtggagg ggaatttttc tactgtgata caacacaact gtttaatagt 1200
gtactgaagg aaataacact gaaggaaata gcacaatcac actcccatgt 1260
aaattataaa catgtggcag gaagtaggaa aagcaatgta tgcccctccc 1320
aaattagatg ttcatcaaat attacagggc tgctattaac aagagatggt 1380
ggaatgggac agagaatgag acagagatct tcagacctgg aggaggagat 1440
attggagaag tgaattatat aaatataaag tagtaaaagt tgaaccacta 1500
ccaccagggc aaagagaaga gtggtgcaga gataa 1545



260265270 Ser Len Ala Gu Gn du Val Vval Ile Arg Ser Asp Asn Phe Met Asp
275280285 ASP Thr Lys Thr Ile lie Val Gn Len ASP G n Ser Val Ala Ile M
290295300 Cys Thr Arg Pro Asn Asn ASP Thr Arg Lys Ay Ile Hs Ile Ay Pro
305310315320 Gy Arg Ala he Tyr Ala Ala Arg Lys Ilelle Gy Asp Ile Arg G n
325330335 Ala His Cys Asti Len ser Arg Ala G n Trp ASP ASP Thr Len Lys G n
340345350 Page 20 Phoeni xTenp65258.tp.txt Ile Val Ile Lys Leu An) Qu His
Phe Gy ASP Lys Thr Ile Lys Phe 355360365 nn G n ser Ger Ay Gy Asp Pro
Gu lle Val Arg H's ser Phe ASfl 380 s Ay Ay Gu Phe Phe Tyr cys
Asp Thr Thr G n Leu Phe Asn ééet“ ’fg%‘%g@gwo%mr Tr p Asa Ay Thr Glﬁ Glz
M WMn Thr Au Ay Aso Ser Thr_Ile 405410415 Thr Leu Pro cys Arg Ile Lys Gn
Ile |l STASHY VL \%} REGSHY EFL VAT ghuPEABE &My FPARS Met Tyr Ala Pro Pro
lle Ay GM Gn IIe An) c,ys Ser 435440445 Ser Mn lle Thr Ay Leu Leu Leu
Thr An) Asp y 4504 Asn Cl Gu Mh Qu Thr Gu
Ile Phé“SM)S"M% ‘l’a ;?S‘GG@" 'FY ;'7‘%%%; ﬁ%i%g%iﬁol {'"pAgsﬁ Asp ASP Trp Ara Ser
G u Leu Tyr Lys Tyr Lys Val Val Lys 485490495 Vai Gu Pro Leu Ay val A a
Pro ThrGﬁ%@er?g? LW%réArc% '95'1) li%% ?‘Lu $hr E'FOSQQJS?)Z%SJEQ grnLe'ﬁrg <210> 9 <211> 2178

Asp Cys Asp Asp val Asn Thr Thr Asn Ser Thr Thr Thr Thr Ser Asn
130 135 140

Gly Trp Thr Gly Glu Ile Arg Lys Gly Glu Ile Lys Asn Cys Ser Phe
145 150 155 160

Asn Ile Thr Thr Ser Ile Arg Asp Lys val Gln Lys Glu Tyr Ala Leu
165 170 175

Phe Tyr Asn Leu Asp val val Pro Ile Asp Asp Asp Asn Ala Thr Thr
180 185 190

Lys Asn Lys Thr Thr Arg Asn Phe Arg Leu Ile His Cys Asn Ser Ser
195 200 205

val Met Thr Gln Ala Cys Pro Lys val Ser Phe Glu Pro Ile Pro Ile
210 215 220

His Tyr Cys Ala Pro Ala Gly Phe Ala Ile Leu Lys Cys Ash Asn LysS
225 230 235 240

Thr Phe Asp Gly Lys Gly Leu Cys Thr Asn val ser Thr val Gln Cys
245 250 255

Thr His Gly ITe Arg Pro val val Ser Thr GIn Leu Leu Leu Asn Gly
260 265 270

Ser Leu Ala Glu Glu Glu val val Ile Arg Ser Asp Asn Phe Met Asp
275 280 285

Asn Thr Lys Thr Ile Ile val Gln Leu Ash Glu Ser val Ala ITe Asn
290 295 300

Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Gly Ile His Ile Gly Pro
305 310 315 320

Gly Arg Ala Phe Tyr Ala Ala Arg Lys Ile Ile Gly Asp Ile Arg Gln
325 330 335

Ala His Cys Asn Leu Ser Arg Ala GIn Trp Asn Asn Thr Leu Lys Gln
340 345 350

pPage 20



<212> DNA <213> Mycobacterium tubercul osis <400> 9 atgcatcaca cgoccgcgtc

cgat aacttc
ggcgat cgeg
cgccttcectc
ggt cgggage
cgacggcgct
cggt gacut c

cagct gt ccc
ggccagat cc
agcttgggtg
gctccggegg
ccgat caact
at ct cggt ga

agggt gggca

gat cgggtgg
tt gt cgacaa

caagt ct cgg
cggccaccgc
cct ggcaaac

aggattcgcc60 attccgatcg ggcaggcgat

ggggt cacccl20
caacggcaacl80
catctccacc240
gat ggcggac300
caagt cgggc360

accgttcata tcgggcctac
ggcgcacgag tccaacacgt
ggcgacgt ga t caccgcggt
gcgcttaacg ggcat catcc
ggcacgcgt a cagggaacgt

gacat t agcc oaugoacccc
gat caact cc gcgaggat gt
gatgtggga@ahgggtggcgaAnumhn&tgﬂm ¢tycerycloge
Phoeni xTenp6 8.tnp.txt tctffcgtttc agtcgg
cgtagatagg ttcatcggcg600 ggtctgatgg tggcggcgge ctcgecegt at
t gagcgtea }mgegéggéhgﬁboggpagagwt5@ oot gtiecs" g§e cegggt t
cct acgaga %gcgtatgog?ZO t gacggt gc ccccgccggt gat cgccgag
aact gat gat tctgataqcg780 accaacctct tagggcaaaa caccccggcg
acgagg§§§é1hﬁBt@bb@%@%%pT%T@Pg@ﬁbﬂH'ggd%6d6ﬁd@edﬁﬁd§ggttt
cggcgacggc gacagcgacg900 gcgacgttgc tgccgttcga ggaggcgecg

cgoccgaatt ca at 420 ttcggogcgt

acgccgﬁﬁE%TSE%%§§§%88%§g ;;gg;g%t.gg
erag

dgt ctgoggtctg

taccaccgga
ccgcggcet ca

acggt ggggt
gtggcgt gga
gctgcagcgg
aaccgtgctg
at cgcggt ca
ggct acgccg
gagat gacca
accaccgcgg

Conacodbt TrBat GHathar 1050 Grgttemgn e e ezt tbdlBocec

dt'glaitagct gcccag cccacgeagg
gcaccacgcc ttcttccaaglO080 ctgggtggcc tgtggaagac ggtctcgccg
cgal caghRt.r BB ILAOMIAN, ALO0ERARLa. ACACAL GhE @R dRcCaac
caat gaccaa cacchuiggagclZ00 tcgalgttga agggctitge tccggcggcyg
ccgt gcaaac cgcggci caal260 aacggggt cc gagcgat gag ctcgct ggac
gttcttcegg,d Gigagcopt 13209890t BIeGIsGCaacttady &,s398cggce
cgttgtcggt geeggcaggccl380 t¢ygccgcgg ccaackdggc agtcaccccg
cgctgccget gaccagcct gl440 accagcgccg cggaaagagg gcccgggcag
gact gcegghsg999¢mgatglall.u00eae-aggoapcagt @9tee getangt ggt
ttccgccgedgs@ccct at gt g156®85at gccgecatt ct4¥€ggcagec cggcgat at ¢
ccttgtcgca ggaccggttcl620 gccgacttcc ccgcgctgec cctcgacccg
t cgcccaagilggoggctasagiblthrgtiggt leastearfyclracde cda @et %gctac
tgggcgéggg gaccggcal t 4240 gt cat caat c*’ecaacgut gt cgég t oacc
t gat cgcggg cgccaccgacl800 at caat gcat tcagcgtcog c%ccggccaa
t cgat giMggiregeyhst Q&C&'&G@Er Glu Leu I%S Lys Tyr Lys Va ng Lys

val Glu Pro Leu Gly val Ala Pro Thr Arg Ala Lys Arg Arg val val
500 505 510

Gln Arg

<210> 9

<211> 2178

<212> DNA

<213> Mycobacterium tuberculosis

<400> 9

atgcatcaca cagctgtccc agggtgggca gggattcgcec

gatcgggtag
ttgtcgacaa

cggccgegte cgataacttc

attccgatcg ggcaggcgat ggcgatcgcg ggccagatcc ggggtcaccc

tcgggcctac caacggcaac

ggcttgggty
gctcecggcgg

accgttcata cgccttectce

ggcgcacgag tccaacgcgt ggtcgggage caagtctcgg catctccacc

ggcgacgtga
gcgcttaacg

gatggcggac
caagtcgggc

tcaccgcggt cgacggcgct ccgatcaact cggccaccgc

ggcatcatcc cggtgacgtc atctcggtga cctggcaaac

ggcacgcgta cagggaacgt gacattggcc gagggacccc cggccgaatt catggtggat

ttcggggcgt taccaccgga gatcaactcc gcgaggatgt acgccggccc gggttcggec

tcgctggtgg ccgcggetca gatgtgggac agcgtggcga gtgacctgtt ttcggecgcg

pPage 21

cat cggt cgc

t cgggt gt gt
gccgcccagg
agct cgct gg
t cggt cggt t
gcggcegcegag
at gct oggcg
gt actocgtg
gccccgecgg

t ccgcgat gg
aacaacgccg
aacaaccacg
acct acggcg

60
120
180
240
300
360
420
480
540



gt cggcggcgl920
cggt gggcagl980
cgt gcaggcg2040

cgcacccagg
at cggt ggcg
ggcggaacgc
tcggattcgce

at gt cgcggt gctgcagctg cgcggtgccg gtggectgcec
gcgt cgecggt tggtganccc gtcgtcgcga tgggcaacag
cccgtgecggt gcctggcaog gt gotcgcgc tcggccaaac
t gaccggt gc cgaagagaca ttgaacgggt tgatccagtt cgatgccgcg2100

at ccagcccg gtgatgcggg cgggcccgtc gt caacggcc taggacagat ggtcggtatg2160
aacacggccg cgtcctag2178 <210> 10 : 211> 725 <211> PRT <213> nycobacteri um

t ubercul osis <400> 10 Met Hs Hs M Al a Ala Ser Asp Mh Pile G n Lau Ser
Gn Sly Sly 151015 G n sly sPr.9 sly Gn Ala net Ala 'lie Ala

G MtcpRge: 220t HI0R &Jm&éﬂ&‘@‘*?pﬁg

Ay &ﬁggﬁéiﬁgubh%g&fg SegooGy Gy Gy
Ser Pro r Vai H's ro Pr Ala 354045 Phe Leu Ay Leu Gy Val Va
Asp As r‘i’g‘@ﬁat@gytgﬁ@ﬁcgéc)Ftﬂ?%gﬂtggt‘?&‘fgtWS%QC%C% A1°go9ato VaI @y ser Ala Pro
Al a Al &_;cS_ﬁbcﬂgeLtcﬁcyjcdclae_;]gSBj‘ggJﬁtr 9Bt ddBE- tetgpgAS pycvadtohd € Pr728l a Val Asp G y
Pro Gy B ORI T el GBI RO A T e Py e P Gy Gy Thr
Arg ThracGayctﬁsrtgbwcad%a hiEL2ab28 chengtdl aro@agcd yraPpasdfr o Al &0d u Phe Met
Na oy by e A o e A B TS A B ver Trp
Asp SergcwptwaFgSéllttWSpJgE@Si9Q%SQEBGWSCE‘PQC@C@éFggAP%FCNCéa‘Ber A®4 Phe G n Ser
Val ValcaJchgc@gYCgbﬁﬁadBQrggy@dccéa%Oa'l&écjc%Qgg cgaaccagtt gatgaacaat 1020

gtgccccagg cgctgcaaca gctggcccag cccacgcagg gcaccacgcc ttcttccaag 1080

ctgggtggcc tgtggaagac ggtctcgccg catcggtcgc cgatcagcaa catggtgtcg 1140

atggccaaca accacatgtc gatgaccaac tcgggtgtgt cgatgaccaa caccttgagc 1200

tcgatgttga agggctttgc tccggcggcg gccgeccagg ccgtgcaaac cgcggcgcaa 1260

aacggggtcc gggcgatgag ctcgctggge agctcgcetgg gttcttcggg tctgggcggt 1320

ggggtggccg ccaacttggg tcgggcggec tcggtcggtt cgttgtcggt gccgcaggec 1380

tgggccgcgg ccaaccaggc agtcaccccg gcggcgeggg cgectgeccget gaccagcectg 1440

accagcgccg cggaaagagg gcccgggcag atgctgggcg ggctgccggt ggggcagatg 1500

ggcgccaggg ccggtggtogg getcagtggt gtgctgcgtg ttccgccgeg accctatgtyg 1560

atgccgcatt ctccggcage cggcgatatc gccccgcecgg ccttgtcgca ggaccggttc 1620

gccgacttcc ccgcgectgec cctcgacccg tccgecgatgg tcgcccaagt ggggccacag 1680

gtggtcaaca tcaacaccaa actgggctac aacaacgccg tgggcgccgg gaccggeatc 1740

gtcatcgatc ccaacggtgt cgtgctgacc aacaaccacg tgatcgcggg cgccaccgac 1800

atcaatgcgt tcagcgtcgg ctccggccaa acctacggcg tcgatgtggt cgggtatgac 1860

cgcacccagg atgtcgcggt getgcagetyg cgecggtgecg gtggectgec gtcggcggcg 1920

atcggtggcg gcgtcgcggt tggtgageccc gtcgtcgcga tgggcaacag cggtgggcag 1980

ggcggaacgc cccgtgcggt gcctggcagg gtggtcgcge tcggccaaac cgtgcaggcg 2040

tcggattcgc tgaccggtgc cgaagagaca ttgaacgggt tgatccagtt cgatgccgcg 2100

atccagcccg gtgatgcggg cgggcccgtc gtcaacggcc taggacaggt ggtcggtatg 2160

aacacggccg cgtcctag 2178

<210> 10

<211> 725

<212> PRT

<213> Mycobacterium tuberculosis

<400> 10

Met His His Thr Ala Ala Ser Asp Asn Phe Gln
1 5 10

Leu ser Gln Gly Gly
15

Gln Gly Phe Ala ITe Pro Ile Gly GIn Ala Met Ala Ile Ala Gly Gln
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Gy Ser Trplle Ay Ser Ser Ala Qy Leu Met Val Ala Ala Ala Ser 195200205

Pro Tyr Val
Ala Ala G n Val
225230235240 Leu Pr Vai
245250255 Ile Leu Ile Ala Thr Asn Leu Leu GM. Gn Asn Thr Pro Ala Ile Al a

260265220 Val

Ala Trp Met Ser Val Thr Ala Ay Gn Ala Qu Leu Thr 210215220
Ara Val

Ala Ala Ala Ala Tyr Gu Thr Ala Tyr Gy
Pro Pro Pro val Ile Ala Gu Asn Arg Ala G u Len Mt

Asn Gu Ala Gn Tyr Ay Gu net Trp Ala G n Asp Ala Ala Al a

275280285 Met Phe Ayr Ala Ala Ala Thr Ala Thr Ala Thr Ala Pr Leu L u
290295300 Page 23 Phoeni ng%pGSZSBE%%g txt Pro Phe du Gu Ala Pro Qu Mt

Thr Ser Ala Gy,£y Len Len

Al a
Al a
Lys L
Ser
Ay
Al a
Val
Ay
Len

18878°Gn Ala Ala Ala Val Gn Gn

Ser Asp Thr Ala Ala Al a Asn A n 325330335 Len Met Asn Asn Val Pro G n

Leqhd\;}] %rnGt)gn Tr%

Asn Met val

Pro

Seb5 Val

Ser

Al'a Al a
Arg Ala Met Ser Ser
A v1Gayg Val vAl a1yAba ASPrloekmaGliy A0 435440445 Aha Ala Ser Val Gy Ser
Pro Gn AfG Trp Ala Ala &/ a 450455460 &0

Gly Asp val Ile ;hr Ala

Ala

val

Leu

Pro

145

Ser

Phe

Gly

Pro

Ala

225

Leu

Ile

val

Met

Met

Thr

Ala

130

Pro

Leu

ser

Ser

Tyr

210

Ala

Thr

Leu

Asn

Phe
290

Ala

Glu

val

Ala

Trp

195

val

Gln

val

Ile

Glu

275

Gly

Asp

100

Gln

Gly

Ile

Ala

Ala

180

Ile

Ala

val

Pro

Ala

260

Ala

Tyr

Ala

Thr

Pro

Asn

Ala

165

Ser

Gly

Trp

Arg

Pro

245

Thr

Glu

Ala

Leu

Lys

Pro

ser

150

Ala

Ala

ser

Met

val

230

Pro

Asn

Tyr

Ala

]%ar' Plprﬂ"lrvth gg%g%g%r 'T'Rr%){ T_hr Thr Pro Ser Ser

ys4o er Pro Hs Aro Ser Pro Ile

Met Ala Asn ASP 370375380 His Met Ser Met Thr ASP Ser

ValPhiggu WL@QM \]}\rAﬁleﬂsnS?srn 395390399400 rg8k1 Mt Len Lys Ay Phe

a Val G 0405410415 Thr Ala Ala G n Asn Gy
Len Gy Ser Ser 420425430 Len Gy Ser Ser Ay Len

val Asp Gly Ala Pro Ile Asn Ser Ala Thr
90 95

Asn Gly His His Pro Gly Asp val Ile Ser
105 110

Ser Gly Gly Thr Arg Thr Gly Asn val Thr

Ala Glu Phe Met val Asp Phe Gly Ala Leu
135 140

Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala
155 160

GIn Met Trp Asp Ser val Ala Ser Asp Leu
170 175

Phe GIn Ser val val Trp Gly Leu Thr val
185 190

ser Ala Gly Leu Met val Ala Ala Ala Ser
200 205

ser val Thr Ala Gly Gln Ala Glu Leu Thr
215 220

Ala Ala Ala Ala Tyr Glu Thr Ala Tyr Gly
235 240

val Ile Ala Glu Asn Arg Ala Glu Leu Met
250 255

Leu Leu Gly GIn Asn Thr Pro Ala Ile Ala
265 270

Gly Glu Met Trp Ala GIn Asp Ala Ala Ala
280 285

Ala Thr Ala Thr Ala Thr Ala Thr Leu Leu
295 300
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ASP Gn Ala Val Thr Pro Ala Ala Arg Ala Len Pro Len Thr Ser Len
465470475480 Thr Ser Ala Ala Gn Arg Ay Pro Gy Gn Mt Len Gy Ay Len
Pro 485490495 Val Ay Gn Mt Ay Ala Arg Ala Gy Qv Gy Len Ser Gy Val
Len 500505510 Arg Val Pro Pro Arg Pro Tyr Val Met Pro His Ser Pro Ala Al a
Ay 515520525 Asp Ile Ala Pro Pro Ala Len Ser G n Asp Arg Phe Ala Asp Phe
Pro 530535540 Ala Len Pro Len Asp Pro ser Ala net Val Ala Gn Val Ay Pro
G n 545550555560 Val Val Asp Ile ASP Thr Lys Len Av Tyr ASP Asn Al a Val
Ay Al a 565570575 Page 24 Phoeni xT 5258.tnp.txt sly Thr sly Tie Vval Ile
Asp Pro Asn sly Val Val Leu’ 1’%’?@%&5%5@%590 Hs val Ile Alya sly Ala
Thr Asp Ile Mh Ala Phe Ser Val Sly ser 595600605 Sly Sin Thr Tyr sly val
Asp valp'”%lef’lhe Sy Sty AT AED ARy MR 6@1@16’15982@“\/% Ala Val Leu Sin Lep

Arg sly?’0 a Sly sly Lep Pro Ser Ala Al'a 625630635640 Ile sly sly sly Val

Al a Val _sl u Pro Val Val a Met Sl 645650655 Ser Sly Sly Sin sly
sly ThrmP’r%agP@AiT 53}\/3:'” ﬁﬁbAﬁ% yETAETS T/%H?/Ai\;gf1a6§]66§$6 6 Ala Leu Sly A n Thr
Val G n Ala ser Asp Ser Leu Thr Sly Ala Qu 675680685 G u Thr Leu Mh Sly
Lev 11 i N e G p P 9069 Asp Ala sly sly Pro
Val Vaﬁeﬁ%/'eglugn g%ﬁ @1 3“@:61} Val éﬁaFMSF@ }\S}e“{“go%l%;(llg‘fzo Mh Thr Ala Al a ser
725

Gln Gly Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu Trp Lys Thr val
355 360 365

ser Pro His Arg Ser Pro Ile Ser Asn Met val Ser Met Ala Ash Asn
370 375 380

His Met Ser Met Thr Asn Ser Gly val Ser Met Thr Asn Thr Leu Ser
385 390 395 400

Ser Met Leu Lys Gly Phe Ala Pro Ala Ala Ala Ala GIn Ala val Gln
405 410 415

Thr Ala Ala GIn Asn Gly val Arg Ala Met Ser Ser Leu Gly Ser Ser
420 425 430

Leu Gly Ser Ser Gly Leu Gly Gly Gly val Ala Ala Asn Leu Gly Arg
435 440 445

Ala Ala Ser val Gly Ser Leu Ser val Pro Gln Ala Trp Ala Ala Ala
450 455 460

Asn Gln Ala val Thr pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu
465 470 475 480

Thr ser Ala Ala Glu Arg Gly Pro Gly GIn Met Leu Gly Gly Leu Pro
485 490 495

val Gly GIn Met Gly Ala Arg Ala Gly Gly Gly Leu Ser Gly val Leu
500 505 510

Arg val Pro Pro Arg Pro Tyr val Met Pro His Ser Pro Ala Ala Gly
515 520 525

Asp Ile Ala Pro Pro Ala Leu Ser Gln Asp Arg Phe Ala Asp Phe Pro
530 535 540

Ala Leu Pro Leu Asp Pro Ser Ala Met val Ala Gln val Gly Pro Gln
545 550 555 560

val val Asn Ile Asn Thr Lys Leu Gly Tyr Asn Asn Ala val Gly Ala
565 570 575
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<210> 11 <211> 1149 <212> DNA <213> Pl asnodi um f al ci parum <400> 11

at gat gagaa aacttgccat cctcaacgtc agctctttcc tgttcgtgna ggccctcttc60
caggagt at ¢ agt gct acgq aagcagcagc aat acaaggg tcctgaacga gctcaact at 120
gacaacoct g gaacaaacct gtataacgag ctggagataa actactatgg caagcapgagl80

aact ggt at a gcct gaagaa gaacagccgg tccctggpe. g agaacgacga cggcaacaac240
aacaacggcg acaacggcag pgagagcaaa gatgagpaca agagggacgg gaacaacgag300

gat aacgaga apctgcggaa gcccaaocac aagaaactca agcagcccgc cgacggpaac360
cctigacccca at gcaaat cc caacgf cgac C cgcaa, accct aacgt ggaccccaac420
gccaatccca acgtcgatcc taata %ﬁnggﬁégg?ﬂ%ggxéccctaacgc aaat cct aat 480
gcaaaceatgahacicchaveic I1taangecasy Cawdt \(gdceualhic ceaasgc t aaccccaac540

gct aacccaa at gcadhatcc caat gct a3t ccaaacgt gg at@ct aacgc taaccccaac600
gcaaacccta acgccaat cc taacgcaaac cccaatgcaa acccaaacgc aaat cccaac660 Page
25 Phdéﬁiﬁﬂ'ﬂ%ﬁ@%ﬂ tha phnt %gg gt amctlet eag%c‘ﬁ*éa&?déeéaacgccaac cct aat gcca
accccaat gc tdaccccaac720 gclaat ccaa acgcaadt cc aaacgccaac ccaaat gcaa
accccaacgc_taat cccaac780 gccaacccaa acgccaat cc taacaagaac aat cauggca
acgggcé&b@}@&é&é&béb@%@o%g@&ﬁaﬁﬂagw'BnggdH@é@rﬂafdﬁﬁcgag aacgccaacg

ccaacagcgc cgt gaagaaconn J aacaacaacg aggagccctc cgacaagcac atcaaogaat

acct gaacaa.gatcca c960 agtctgag cgagt ggt c cccct.gctcc gtgacctgceg
gcaacg%§§f1%35 b?.gﬁbbﬁbﬁﬁpgﬁbggbgﬁbégg%gc%gd%ﬁdﬁéd%%cccaag gacgagct gg

act acgccaa cgacat cgagl080 aagaagatct acaagat gga oaaat ocagc tctgtgttca
acgtcgégg%1?%%Fg?agiﬁ%%ﬁgﬂggﬁgEﬁ%g%l 4%&T%ﬁgﬁkt%§y 1> 382 <212> PRT <213>

Pl asnmodi um T ai ci tsoMet Arg Lys L@ alle Leu Ser Vval Ser
Ser Phe Lea Phe Val 1015 G a Ala Leu Phe Gn Gu Tyr Cln Cys Tyr Ay Ser

Ser SerSefA%Fl"y -EW Gln Gly Gly Thr Pro Arg Ala val Pro Gly Arg val val
660 665 670

Leu Thr Gly Ala Glu

Ala Leu Gly GIn Thr val Gln Ala Ser Asp Ser
675 680 685

Glu Thr Leu Asn Gly Leu Ile Gln Phe Asp Ala Ala Ile GIn Pro Gly

690 695 700
Asp Ala Gly Gly Pro val val Asn Gly Leu Gly GIn val val Gly Met
705 710 715 720
Asn Thr Ala Ala ser

725

<210> 11
<211> 1149
<212> DNA ) .
<213> Plasmodium falciparum
<400> 11
atgatgagaa aacttgccat cctcagcgtc agctctttcc tgttcgtgga ggccctcttc 60
caggagtatc agtgctacgg aagcagcagc aatacaaggg tcctgaacga gctcaactat 120
gacaacgctg gaacgaacct gtataacgag ctggagatga actactatgg caagcaggag 180
aactggtata gcctgaagaa gaacagccgg tccctgggcg agaacgacga cggcaacaac 240
aacaacggcg acaacggcag ggagggcaaa gatgaggaca agagggacdgd gaacaacgag 300
gataacgaga agctgcggaa gcccaagcac aagaaactca agcageccgce cgacgggaac 360
ccggacccca atgcaaatcc caacgtcgac ccaaacgcaa accctaacgt ggaccccaac 420
gccaatccca acgtcgatcc taatgccaat ccaaatgcca accctaacgc aaatcctaat 480
gcaaacccca acgccaatcc taacgccaac ccaaatgcca acccaaacgc taaccccaac 540
gctaacccaa atgcaaatcc caatgctaac ccaaacgtgg accctaacgc taaccccaac 600
gcaaacccta acgccaatcc taacgcaaac cccaatgcaa acccaaacgc aaatcccaac 660
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202530 Ary Val Leu Asp G u Leu ASP Tyr Asp ASP Ala Gy Thr Asn Lea Tyr
354045 ASN A a Lea Gu Met Asn Tyr Tyr Ay Lys An Gp ASP Trp Tyr Ser
505560 Leu Lys Lys Asn Ser Arg Ser Leu Ay GQu ASP Asp Asp Ay ASP ASP
65707580 ASP ASP Gy Asp ASP Ay Ary Ao Gy Lys Asp Qu Asp L s Arg Asp
859095 Gy ASP ASP Ju Asp ASP GQu Lys Leu Arg Lys Pro Lys His Lys Lys
100105110 Len Lys G n Pro Ala Asp Ay ASP Pro Asp Pro Asn Ala Asn Pro Asn
115120125 Val Asp Pro Asn Ala ASP Pro Asn Val Asp Pro ASP Ala ASP Pro Asp
130135140 Val Asp Pro Asn AI ASP Prg) SP Al \.a Asp Pro ASP Al a ASP Pro ASP
145150%55&@&@'@&%9@9&&1&%@ i BeR A 2 ASR.Rr 0 AsmoAl a Asn Pro
Asn 170175 Page 25 Phoeni xTerrp6 258 top.txt Ala ASP Pro. ASP Al a ASP Pro
ASP Al &C%@SPCCPFd‘%@ﬁawaaaA§|5CWoCCASEHgiagoiféwgegc\/a‘fat?ﬁ&cﬁa@ro AP Ala ASP Pro
ASP Al ajc A3kt Rk QichSRa Rk 8raASR 98402 A8 g g ck0:206:208y éd:a&aa%SEb Pro #ABH Ala ASP Pro
Asn Ala ASP Pro ASP Ala ASP Pro ASP 210215220 AI A_;%P Ala ASH Pro
Asn Al af%@ﬁgalsfoCti‘?stﬁg%laatgA@Cﬁgoaaﬂ@aﬁS%G%§%4ﬁg ﬂf aa?a%sn ProCASP Al a Asn
Pro ASRa@daaaaﬁ&l%gEag@ccﬁ:sncgél:agMna@n@gﬁGpamwB&ZE&c@dgaa¢SP Pre®@ ASP Al a Asn

e N e s i A Sy
't a a

ASP Met? b i gt | 285 7ASp G u AP Ala ASP Al a
ASP Serat¢QaacoqQ|gcgsqgcq&gFpquﬁqcaggngqqgﬁgc(gguactacgccaa cgacatcgag 1080

aagaagatct gcaagatgga gaaatgcagc tctgtgttca acgtcgtgaa ctccgccatc 1140

ggcctgtga 1149

<210> 12

<211> 382

<212> PRT

<213> Plasmodium falciparum

<400> 12

Met Met Arg Lys Leu Ala Ile Leu Ser val Ser Ser Phe Leu Phe val
1

Glu Ala Leu Phe GIn Glu Tyr Gln Cys Tyr Gly Ser Ser Ser Asn Thr
20 25 30

Arg val Leu Asn Glu Leu Asn Tyr Asp Asn Ala Gly Igr Asn Leu Tyr
35 40

Asn Glu Leu Glu Met Asn E¥r Tyr Gly Lys Gln ggu Ash Trp Tyr Ser
50

Leu Lys Lys Asnh Ser Arg Ser Leu Gly Glu Asn Asp Asp Gly Ash Asn
65 70 75 80

Asn Asn Gly Asp Agn Gly Arg Glu Gly ;gs Asp Glu Asp Lys Sgg Asp
8

Gly Asn Asn Glu Asp Asn Glu Lys Leu Arg Lys Pro Lys His Lys Lys
100 105 110

Leu Lys Gln Pro Ala Asp Gly Asn Pro Asp Pro Asn Ala Ash Pro Asn
115 120 125

val Asp Pro Ash Ala Asn Pro Asn val Asp Pro Asn Ala Asn Pro Asn
130 135 140

val Asp Pro Asnh Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
145 150 155 160

Ala Asn Pro Asnh Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
165 170 175
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290295300 G u Pro Ser Asp Lys His Ile Lys GQU Tyr Leu Asn Lys Ile G n Asn
305310315320 Ser Leo ser Thr Qu Trp Ser Pro Cys Ser Val Thr Cys Ay ASP
Gy 325330335 Ile Gn Val Arg lle Lys Pro Gy Ser Ala ASP Lys Pro Lys Asp
G g 340345350 Leu Asp Tyr Ala ASP Asp Ile Qu Lys Lys Ile Cys Lys Met Gu
Lys 355360365 Cys Ser Ser val Phe ASP Val Val ASP Ser Ala Ile Ay Leu
370125380 <210> 13 <211> 1275 <212> DNA <213> Pl asnodi um f al ci par um <400>
13 atgatggctc ccgarcctaa tgcaaatcca aat gcaaact caaacgcaaa ccccaat gca60
aatcctaat g caaaccccaa tgcaa to%%thgrrg;?&@at%t ctxg aatgccaa tccaaatgcal20

aat ccaaat g caaacccaaa c.gcaadcccc gcaaﬁtc Ct aat gCcaa tccaaat gcal80
aat cr aadd gscasasscakastrgeasaucsr st guasactacsadtrgeisaaa t cct aat aaa240
aacaat caag gt aatlﬁfbaca aggtcacaH’t5 at qccaaat g a:'cc’ecaaaccg aaat gt agat 300 Page
27 Phoeni xTenp65258"t np. t xt tgctgt aaaa aat aat aata acgaagaacc aagt gat aag
caaaat a(ehas;aig éscrta AgaBict %a’c\b ’gﬁt“c&r@c%t"g%at"éf‘t"cfaaf‘gﬂt agaat aaagc
ctggctctge t aaacct aaatgatatt gaaaaaaaaa’tttgtaaaat ggaaaaat gt

aaat agttca ataggattag ggcctgtgac gaacat ggag aggacccctg ctcgtgttac

aggcggddt 631 FiTltytta F“‘g?%gggﬁ't@caagsé‘a%rt"c%%g‘gta ”gsgapcff’t”éf‘ct caattttcta

t ggccaaaat tcgcagtccc caacctccaa tcactcacca tcctggttat cgctggatgt

gtctgcggeg ttttatcata atgcctcat tcttattgg ttcttctgga ttatcaaggt

aat t ccggﬁgsq géoaéﬂhéilaaéifpg%ﬁ ad994 }ésé'cé&?gkcsga%' aaﬁﬁc%%cﬁt%gt atgtttccct
catgttgctg tacaaaacct tattcccatc ccatcgtcct gggctttcgc aaaataccta

Lt ot ol gd. ehangll Lac Lagtasgakl, 4Gl beagnonal ghthgaght (cagetatat

ggatgatgtg gt at gogpn gagtcccttt apaccgctgt taccmatttt cttttgtctc <210> 14
<211> 424 <212> PM <213> Pl asnodi um fal ci parum <400> 14 Met Met Ala Pro
Asp PriMisfeg, Ny RIOadhed RsrAsTh RinOp¥ashl 3s1830L2 dvh PrO Mh Ala M Pro Asn
Ala Mn Pro Mh Akéo Asn Pro Wvn A& 202530 Mh Pragovh Ala Mh Pro Mn Ala WMnh Pro
Asn Ala Asn Pro Mh Al a 354045 Mh Pro WMn Ala Asr Pro Mh Ala Asn Pro Asn Al a

Asn Pr@iMasfcay 20b860His asn |\24§(t) Pro Asn Asp Pro lzxgg Arg Asn val
275

Asp Glu Ash Ala Asn Ala Asn Ser Ala val Lys Asn Asn Asn Ash Glu
290 295 300

Glu Pro Ser Asp Lys His Ile Lys Glu Tyr Leu Ash Lys Ile Gln Asn
305 310 315 320

Ser Leu Ser Thr Glu Trp Ser Pro Cys Ser Val Thr Cys Gly Asn Gly
325 330 335

Ile GIn val Arg Ile Lys Pro Gly Ser Ala Asn Lys Pro Lys Asp Glu
340 345 350

Leu Asp Tyr Ala Asn Asp Ile Glu Lys Lys Ile Cys Lys Met Glu Lys
355 360 365

Cys Ser Ser val Phe Asn val val Asn Ser Ala Ile Gly Leu
370 375 380

<210> 13

<211> 1275

<212> DNA . .

<213> Plasmodium falciparum

<400> 13

atgatggctc ccgatcctaa tgcaaatcca aatgcaaacc caaacgcaaa ccccaatgca 60
aatcctaatg caaaccccaa tgcaaatcct aatgcaaatc ctaatgccaa tccaaatgca 120
aatccaaatg caaacccaaa cgcaaacccc aatgcaaatc ctaatgccaa tccaaatgca 180
aatccaaatg caaacccaaa tgcaaaccca aatgcaaacc ccaatgcaaa tcctaataaa 240
aacaatcaag gtaatggaca aggtcacaat atgccaaatg acccaaaccg aaatgtagat 300
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Asn Pro Asn Ala Asn Pro WMnh Ala Asa Pro vh Ala Asn Pro Asn Lys 65707580 Asn
Asn Ancly \n Ay Gn @ 85 His Asn Met Pro Wnh Asp Pro Asn 9095 Arg Asn
Val Asp Qu Mh Ala WMnh Ala Asn ser Ala Val Lys Mh Asn 100105110 Page 28
Phoeni xTenp65258. tnp. txt Asn Mh Gu GQu Pro Ser Asp Lys His Ile Lys G n Tyr
Len Mh Lys 115120125 Ile G n M1 Ser Lep Ser Thr Gu Trp Ser Pro Cys Ser Val
Thr Cys 130135140 Ay Mh Gy Tie Gn Val Arg Ile Lys Pro Ay Ser Ala M Lys
Pro 145150155160 Lys Asp G n Len Asp Tyr Ala Mh Asp Ile Qu Lys Lys lie Cys
L%S 165170175 (I\;:Ib;t G n Lys e%eﬁrT E@yatmgh%%% Mh Val val Mh Ser Ser Ile Ay
180185190, k£l a GryccRX aa ha add & amel G 3koPhe Leu G
108200308 Hita delecRl@ly lrgliian it of hale otiaspl G0 Acg lle Lou
2102152261939 |a|aEatPFadaGahaaSé?aaL@Gt%Hts@PCWbt%PECWFWSer L¥8 Mh Phe Leu
gigggg%g&ﬁgtag)tgﬁaytg§etratf?:raﬁ)gtVadga@é&adce&gd(ytcacntdwﬂaaﬁe{t Gn Ber Pro liar Ser
H s Pro Tyr Arg Tr
2602652 FP2MEET AIL LN APRTAFY PR 8%%%“&395‘%“ %%a%ig Yle Sé‘ﬁ Lgn Leg cyg
27528028&gt@mnt |treatPheyt Lewtagerta \ithgdaetrgl @rmc s pacTyqacBiopadd y M®P Leg Pro Val

290295300, Oy, Reo b L6 REQ o Ae¥gd®hac Wgcdddber T e ASRoTNT Q@ey Pro Cys Lys
acaagaatcc tcacaatacc gcagagtcta gactcgtggt ggacttctct caattttcta 720
gggggatcac ccgtgtgtct tggccaaaat tcgcagtccc caacctccaa tcactcacca 780
acctcctgtc ctccaatttg tcctggttat cgctggatgt gtctgcggeg ttttatcata 840
ttcctcttca tcctgectget atgcctcatc ttcttattgg ttcttctgga ttatcaaggt 900
atgttgcccg tttgtcctct aattccagga tcaacaacaa ccaatacggg accatgcaaa 960
acctgcacga ctcctgctca aggcaactct atgtttccct catgttgctg tacaaaacct 1020
acggatggaa attgcacctg tattcccatc ccatcgtcct gggctttcgc aaaataccta 1080
tgggagtggg cctcagtccg tttctcttgg ctcagtttac tagtgccatt tgttcagtgg 1140
ttcgtagggc tttcccccac tgtttggctt tcagctatat ggatgatgtg gtattggggg 1200
ccaagtctgt acagcatcgt gagtcccttt ataccgctgt taccaatttt cttttgtctc 1260
tgggtataca tttaa 1275
<210> 14
<211> 424
<212> PRT
<213> Plasmodium falciparum
<400> 14
Met Met Ala Pro Asp Pro Ash Ala Ash Pro Ash Ala Asn Pro Asn Ala
1 5 10 15
Asn Pro Asn Ala Ash Pro Asn Ala Asn Pro Asn Ala Asnh Pro Asn Ala

20 25 30
Asn Pro Asn Ala Ash Pro Asn Ala Ash Pro Ash Ala Asn Pro Asn Ala
35 40 45
Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Ash Ala
50 55 60
Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Lys
65 70 75 80
Asn Asn Gln Gly Asn Gly GIn Gly His Asn Met Pro Ash Asp Pro Asn
85 90 95
Arg Asn val Asp Glu Asn Ala Asn Ala Asn Ser Ala val Lys Asn Asnh
100 105 110
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305310315320 Thr cys Thr Thr
325330335 Cys Thr Lys Pro Thr Asp Gy WM Cys Thr

Pro Ala Gn Gy M Ser Met Phe Pro Ser Cys cys
Cys Ile Pro I/e Pro Ser

340345350 Ser Trp Ala Phe Ala Lys Tyr Len Trp Gn Tro Ala Ser val Arg Phe
355360305 Ser Trp Len Ser Len Len Val Pro Phe Val Gn Trp Phe Val Ay Len
370375380 Pane 29 Phoeni xTenp65258.tnme.txt Ser Pro Thr Val Trp Lee ser Ala
I[le Trp Met Met Trp Tyr Trp Ay 385390395400 Pro Ser Lee Tyr Ser Ile Va

Ser Pro Phe Ile Pro Leu Lee Pro Il e 405410415 Phe Phe Cys Leu Trp Val
Il e 420 <210> 15 <211> 3411 <21%§ D§§5<2%3ﬁmﬁlv <400> 15 atgetcattg
ttcagaacat acagggccaa atggt EXERETERGeRA "o Fccgegaact 60 ct t aat geat

gggt gaaggtrs ngghggaasaag@cmst gts TlecoggalgglyrcautAsegasgl20
tatctgagag c ¢ acaccg caaga S ta ataccatgdpstaacacggta180

Tyr

ttttctacac
ggcogacacc

aagccact at gcaaat gct a aaaaaaacta taaacgaaga ggccgccgaa240
tgcaccé@gﬁ%%éat@@tggtS@tiﬁ}§bbﬁw Eﬁgg@cﬁgaﬂﬂgﬁﬁc ad¢eg300
atattgcagd actacgtct accCCttcagg aacagattgg gtggatgact 360
caat cccggt cggagagatc t.at aagaggt ggat.cat act. gogact aaac420
gcat et @Eg st Ebyate £t Vg At flfats TRchYcigl 2t eddadgggaso
actatgtcga ccgattctat aagacccttc gcgcagagca ggcat cccag540
att ggat gac agaaactctt _ttggtgcaga gcgaat cc at t gt aaa600
aggct cf‘gﬁés%gi‘bé%tég%\“ércg%tg a’gsd’ %a%@a&yﬁa'é’s (?ti’y' t'dag660
gaccggogca taaagcccgc gtcttacaca tgggcccgat atctccgata720

t gggat cgag
cgcgggtctg
aacaat ccac
aaaat agt cc
ccgtt cagog
gaggt caaaa
acaattttaa
ggagt cggt g
gaaacagt tt
ct aacggaag

t 280
AP AL Catt s YA bR e S Sl o R

agat cgggcc agagaacccg tacaatacac cagtatttcc aat aaagaaa900

caaaat gge g1 P3aIGiT 9t aagakdd ERISG PACHARAAGAR yIHdaasAaad60
aagt ccaact ‘agggat ccca catccagccg gtctaaagadwsgaagaaat cgl020

aagat aagca
aaggatt caa

gacttttggg

Phe Leu Leu
220

Pro Leu Leu val Leu GIn Ala Gly Phe Thr Arg Ile Leu
1

210 215

Thr Phe

235

Leu
240

Gln Leu ser Ser Leu Asn

230

Thr Ile Ser

225

Pro Asp Trp Trp

Thr
255

Gln Asn Ser Gln Ser Pro ser

250

val
245

Gly Gly ser Pro Cys Leu Gly

Thr Pro Ile Pro Gly

265

Pro ser Pro Arg Trp

260

Cys Tyr

270

Asn His Ser Cys

Phe Phe Ile Leu Leu Leu

285

Ile Leu

280

Met Leu Phe Ile cys

275

Cys Arg Arg

Ile Phe val GIn Gly Met Leu Pro val

290

Leu Leu

295

Leu Leu Leu Asp Tyr

Thr Thr Thr Asn Thr Pro

315

Pro Leu Ile Pro Gly Ser Gly Cys

305

Ser Phe Pro Ser

330

Thr Thr Thr Pro Ala Gln Ash Met

325

cys Gly cys

335

Ile
350

Thr Pro Thr Gly Asn Thr cys Ile Pro Pro Ser

340

cys Lys Asp

345

Glu Ala Ser val Phe

365

Ala Phe Ala

355

Leu
360

Ser Trp Lys Tyr Trp Trp Arg

val Phe val Gln Phe val Gly Leu

375

Ser Trp Leu Ser Leu Leu Pro Trp

370
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agacgcatat tttagtgtac cgcttgatga ggacttccoalO80
accgagcat a aacaat gaaa cgccaggcat tcgctatcagll40
| tccgcaggg ctogaagggg tctccggcga tatttcagag ctgtatgacal200
aaccattccg aaagcagaat ccggatattg taatttacca atacatggacl260
tgagctcgga tctagaaatt ggccagcatc gcactaagat tgaggaactql320
aggcaacatc tgcttctiatg oggcctcact actcccgaca agaagcacca gaaggagccgl380
ccgttcctaa agatgggcta cgagcttcat ccggacaagt ggacagt aca gccgat agt g1440

ctgcccgaaa aggattctta gaccgt aat caga_aactagt cgg caagctt aac1500
t QQQCCtsQF Gragat LLRGES La,gggaf %g@é@ﬁptmgﬁ@a@gt act gaggggal560 Page

385 Phoeni xTenp8%R58. trrp txt cdscccatta acggatygaag cagagcttga
gccggt gcac ggggtatact acgacccctc ggggcagggc caat.ggacgt accagatata
gaagt acgege£geatrgecgag 1909st cat aew aaaragat levacuacbgagt ctatt gt gat
cat acagaag gaaacat 4¢fg aaacat ggt g &faat gggaa ttt gtléaaca cgccgccact
gccgat agt a ggggcagaga ccttctatgt aggcaaggcg ggatacgtga ctaatagggg
caccaatreaghaagactygaeac vilataagbgat ggt caacata gt cacggact ctcaatatgc
aagcgaaagc gagct'tQtaa accaaataat tctggcctgg gtccccgetc acaagggaat
cagcgctggg attcgcaagg ttcttgcgat cggctggccg acagtccgcg agcgcatgcg
ggcagcge at ct gg agaagcacgg gaacgccgca tgcgcatggt tagaagccca
tcccca éfb ﬁg?t aaggc cgatgaccta taaggagaaa ggggggctgg agggctt aat
tct gt ggatx- tlecat accc aggggtactt aggcgtgcgc tatcuctga ctttcgggtg caaggtcgaa
gaggctagia agggcgagaa cgggatggat gacccagaac gagaggttct ccatcacgta
gcacgcg@@ﬁd@g&&@@&g@t C@Q%G&agitggﬁc@@éd afgtSreaggaganatt ggggggcaag
aagaagt aca_agcttaagca attc aatcca cc tqgctt ac ct ac ccg agcctacaga
cuggcadtifd YAt 1Y APt 1 G 9-‘5‘t %%?55%a8‘t%§%9a8 g@‘%ﬁ'{f gaac gaata
agt cgaaaaatgoacagaaawgcaggicgigcaagaaatt altataitg&ZﬁA)Zeac’bGtx211>18m136 <212> RRT

w1 e gt ot OEP I R MRal Aot e 2 e “Lon aon

Mh ||e98f9\~°fgiﬁ“

Ala Tr pgmthgystgwmgdalgcamcqgcwcay@gmcaca@mgﬂ P9e938e¢9 Pro @n Val Ile Pro
Met Phe r oG YacAL @ c3RA04 202 F X & Asp 4ggn Mh Thr Met
Len M ‘?‘é%t&l[]aatmacags aaﬁ-a %a n aLSOSSéggéAI% A @ng\/g ggatgra] Met Len Lys G u Thr

|l e Mhagdarceay rFaNCéC%FaCQG%Q%SWYSWGQQFr ?ﬁa}é@ﬁa%QQﬂéftaPﬂcs Prot?dal Hs Ala Ay
Pro Il @adfdtdgdRe cQo¥ate ntc3R0Q% M&g%taqalég&raﬁggl\/&caa)ég@er Asgzolle Ala Ay

Thr Thr Ser Thr Len 100105110 G n Met Thr Asn Mh Pro
Pro || &Pro*Narc Y Pis5t59to5 G alqaﬁCFEtCT%gci%?gcaA?%aW “d1e 118 Len Gy Len

gt cacagt cc
aagt at actg
t acaacat gc
aaaat acttg
gatctctatg

tggatgtagg
cgtttactat

Mh Lys ghdgrcddab avtpgdBd IMpdak@dtctt ttggtgcaga atgcgaatcc ggattgtaaa 600
acaattttaa aggctctagg accggccgca acgctagaag agatgatgac ggcttgtcag 660
ggagtcggtg gaccggggca taaagcccgc gtcttacaca tgggcccgat atctccgata 720
gaaacagttt cggtcaagct taaaccaggg atggatggtc caaaggtcaa gcagtggcecg 780
ctaacggaag agaagattaa ggcgctcgta gagatttgta ctgaaatgga gaaggaaggc 840
aagataagca agatcgggcc agagaacccg tacaatacac cggtatttgc aataaagaaa 900
aaggattcaa caaaatggcg aaagcttgta gattttaggg aactaaacaa gcgaacccaa 960
gacttttggg aagtccaact agggatccca catccagccg gtctaaagaa gaagaaatcg 1020
gtcacagtcc tggatgtagg agacgcatat tttagtgtac cgcttgatga ggacttccga 1080
aagtatactg cgtttactat accgagcata aacaatgaaa cgccaggcat tcgctatcag 1140
tacaacgtgc tcccgcaggg ctggaagggg tctccggcga tatttcagag ctgtatgaca 1200
aaaatacttg aaccattccg aaagcagaat ccggatattg taatttacca atacatggac 1260
gatctctatg tgggctcgga tctagaaatt gggcagcatc gcactaagat tgaggaactg 1320
aggcaacatc tgcttcgatg gggcctcact actcccgaca agaagcacca gaaggagcecg 1380
ccgttcctaa agatgggcta cgagcttcat ccggacaagt ggacagtaca gccgatagtg 1440
ctgcccgaaa aggattcttg gaccgtaaat gatattcaga aactagtcgg caagcttaac 1500
tgggcctctc agatttaccc aggcattaag gtccgacagce tttgcaagct actgagggga 1560
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?.16!'4 Met Tyr Ser Pro Thr Ser Ile Len Asp Ile Mgy Gn Ay Pro Lys 145150155
Pro Phe My Asp Tyr Val Asp My Phe Tyr Lys Thr Len Are Ala G n 165170175 G n
Ala Ser Gn @n Val Lys Mh Trp Met Thr Gu Thr Len Len Val 180185190 G n
Asn Ala Asn Pro Asp Cys Lys Thr Ile Len Lys Ala Len Ay Pro 195200205 Al a
Ala Thr Len Gn Gn Met Met Thr Ala Cys Gn Ay Val Gy @y 210215220 Pro
Cly Hs Lys Ala Arg Val Len Hs net 61 Pro Ile Ser Pro Ile 225230235240 G n
Thr Val Ser Val Lys Len Lys Pro Gly Met Asp Gy Pro Lys Val 245250255 Lys
Gn Trp Pro Len Thr Gu G u, em € 68@ {Aﬂ}lgatxéen Val Gl Ile 260265270 Page
32 Phoeni xTenp65258t np. t xt © "Fﬁ . nLys Gn Gy Lys Ile Ser Lys
Il e A ycRraggdsc rtaadaﬁé_’tﬂ;@2®5cc¢gttaPm995©¢aagAsamad'dtltgdDgfctg&lalgadDhe M2 Ile Lys Lys
Lys Aol BRSO Ea TR S i 1 Ty S Lon, I

a a tt tact a tc t 1630 |
Lys Arc g ,&s P Trp Gn Val Len dy Ile Pro H's
Pro Al at@cygqgertcapgamwswswcmﬁéta_gysgtw@a@éﬁta\/a¢aaq=-m€CWal L& Asp val Gy
Asp A &tJa\égaal%becg%ac@ﬂCb%é&%é&gV@cancgagL@dac&%pa&&t&&gtar ue Mg Lys Tyr Thr
Ala P Il e Pro 355360365 Ser Asn Gn Thr Pro G IIe Arg Tyr
G n Tyraa%Cﬁa%F PRARISEG IFBZRE2 Py "t‘ft@tﬁagél GEaFrgs9tly 8tegpdrager PEYOAl a Iie Phe
G n Serac&ysadyettcddikt2853980:395406habytsodd Eaakeiyg€d adtgatithe ArgolLys G n Aso
Pro /¥;Qgégaage{§|cc!§gattc¥ agaatgggaa tttgtcaaca cgccgccact tgttaagctt 1980

tggtaccagc ttgaaaagga gccgatagta ggggcagaga ccttctatgt cgatggcgec 2040

gcgaatcgcg aaacgaagct aggcaaggcg ggatacgtga ctaatagggg ccgccaaaag 2100

gtcgtaaccc ttacggatac caccaatcag aagactgaac tacaagcgat ttaccttgca 2160

cttcaggata gtggcctaga ggtcaacata gtcacggact ctcaatatgc gcttggcatt 2220

attcaagcgc agccagatca aagcgaaagc gagcttgtaa accaaataat agaacagctt 2280

ataaagaaag agaaggtata tctggcctgg gtccccgctc acaagggaat tggcggcaat 2340

gagcaagtgg acaagctagt cagcgctggg attcgcaagg ttcttgcgat ggggggtaag 2400

tggtctaagt ctagcgtagt cggctggccg acagtccgcg agegcatgcg acgcgccgaa 2460

ccagccgcag atggcgtggg ggcagcgtct agggatctgg agaagcacgg ggctataact 2520

tccagtaaca cggcggcgac gaacgccgca tgcgcatggt tagaagccca agaagaggaa 2580

gaagtagggt ttccggtaac tccccaggtg ccgttaaggc cgatgaccta taaggcagcg 2640

gtggatcttt ctcacttcct taaggagaaa gggdggctgg agggcttaat tcacagccag 2700

aggcgacagg atattcttga tctgtggatt taccataccc aggggtactt tccggactgg 2760

cagaattaca ccccggggcc aggcgtgege tatcccctga ctttcgggtg gtgctacaaa 2820

ctagtcccag tggaacccga caaggtcgaa gaggctaata agggcgagaa cacttctctt 2880

cttcacccgg taagcctgca cgggatggat gacccagaac gagaggttct agaatggagg 2940

ttcgactctc gacttgcgtt ccatcacgta gcacgcgagc tgcatccaga atatttcaag 3000

aactgccgcc caatgggcgc cagggccagt gtacttagtg gcggagaact agatcgatgg 3060

gaaaagatac gcctacgccc ggggggcaag aagaagtaca agcttaagca cattgtgtgg 3120

gcctctcgeg aacttgageg attcgcagtg aatccaggcec tgcttgagac gagtgaaggce 3180

tgtaggcaaa ttctggggca gctacagccg agcctacaga ctggcagcga ggagcttcegt 3240

agtctttata ataccgtcgc gactctctac tgcgttcatc aacgaattga aataaaggat 3300

actaaagagg cccttgataa aattgaggag gaacagaata agtcgaaaaa gaaggcccag 3360

caggccgecyg ccgacaccgg gcacagcaac caggtgtccc aaaactacta a 3411

<210> 16

<211> 1136

<212> PRT

<213> HIV
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405410415 G n Tyr Met Asp Asp Len Tyr val Gy Ser Asp Len Gn lle Ay Gn
420425430 bis rg Thr Lys Ile Gn Gn Len Arg Gn H's Len Len Arg Tcp Ay
435440445 Len Thr Thr Pro Asp Lys Lys Hs Gn Lys Gn Pro Pro Phe Len Lys
450455460 Met Gy Tyr Gn Len H's Pro Asp Lys Trp Thr Val Gn Pro Ile Val
465470475480 Len Pro G n Lys Asp Ser Trp Thr val M As Ile G n Lys Len Val
485490495 Ay Lys Len Asn Trp Ala Ser Gn lie Tyr Pro Ay lie Lys Viii Arg
500505510 G n Len Cys Lys Len Len Arg @ y Thr Lys Ala Len Thr Gn Val Ile
515520525 Pro Len Thr G n Len Ala Gn M Arg Gn lle
5305355m>que 33 Phoeni x%n’p gggg;egbsls "%t >(Eou Lys Gu Pro Val Hs dy Vval
Tyr Tyr Pro Ser K Leu 4155505 560IIeAIafG|uIIeGinLys Gn
dy G ITe*G"?ﬂ & HhVar gl ﬂFrG]G WVI 0575°"y12G'A G u Pro Phe Lys Asn
Lelu Lys TimGy Lys Tyr Ala Arg th 580585590 Arg Cly Ala Hs TimAsn Asp
Va LyanLe Thr V 56Q0 1h Thr Thr (flu Ser Ile
val 11 &P &Y IRy LeuTﬁS"AlaaT %?S'Ff/ %511 Q@g y" Pro Ilegan Lys G u
TimTrp GQu Thr Trp Trp Thr Gu Tyr 625630635640 Trp Gn AaTimTrp Ile
Pro G ltthGsQr G@@aﬂ@ MB JétnflP erPXﬂ 64565089 %1194,Val Lys LQU Trp Tyr

Gn u Bys u Pro |l esdva Ala 664665670 G u Thr Phe Tyr Val Asp
Ay Ala Ala Mh Arg Gu Thr Lys LOJ Ay

Thr Pro Gln Asp Leu Asn Thr Met Leu Ash Thr val Gly Gly His Gln
50 55 60

Ala Ala Met GIn Met Leu Lys Glu Thr Ile Ash Glu Glu Ala Ala Glu
65 70 75 80

Trp Asp Arg val His Pro val His Ala Gly Pro Ile Ala Pro Gly Gln
85 90 95

Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr Ser Thr Leu
100 105 110

Gln Glu GIn Ile Gly Trp Met Thr Asn Asn Pro Pro Ile Pro val Gly
115 120 125

Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys Ile val Arg
130 135 140

Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg GlIn Gly Pro Lys Glu
145 150 155 160

Pro Phe Arg Asp Tyr val Asp Arg Phe Tyr Lys Thr Leu Arg Ala Glu
165 170 175

GIn Ala ser Gln Glu val Lys Asn Trp Met Thr Glu Thr Leu Leu val
180 185 190

GIn Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala Leu Gly Pro
195 200 205

Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys GIn Gly val Gly Gly
210 215 220

Pro Gly His Lys Ala Arg val Leu His Met Gly Pro Ile Ser Pro Ile
225 230 235 240

Glu Thr val ser val Lys Leu Lys Pro Gly Met Asp Gly Pro Lys Vval
245 250 255

Lys GIn Trp Pro Leu Thr Glu Glu Lys Ile Lys Ala Leu Vval Glu Ile
260 265 270
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675680685 Lys Ala Ay Tyr val Thr Asn Aro Gy Aro Gn Lys Val VvVal TimLQU
690695700 Tim Asp Thr Thr Mh Gn Lys TimAdu Leu Gn Ala lle Tyr LOU Al a
705710715720 Lou G n Asp Ser Ay LOU GQu Val M Ile Val Thr Asp Ser G n Tyr
725730735 Ala Lou Ay Ilelle Gn Ala Gn Pro Asp Gn Ser Qu Ser Qu Lou
740745750 Val Asn Gn lle lle Gu Gn Lou Ile Lys Lys Qu Lys Val Tyr Lou
755760765 Ala Trp Val Pro Ala Hs Lys Ay Ile Ay sly Mi Gu Gn Val Asp
770775780 Lys LOU Val Ser Ala Ay Ile Arg Lys Val Lou Ala Met: Ay Sly Lys
785790795800 Trp Ser Lys se | Trp Pro Thr Val Arc Gu Ar
Vot 805810815  Phuoni xTom6Es: ﬁ{”nﬁkg%ﬁ? wE50550 Lou & u lys Hs dy Ala
|l e Thicysahr ??%Mﬁtsﬁwl'hlrs NuaG (FQ&H’FAI@“AI a Cys Ala Trp Leu
Gu Ala Gn Au Gu du aIGIyPhe8 55860ProVaI Thr Pro G n Va/
Pro Leu Amg Pro Met Thr Tyr s Ala Ala 865870875880 Val Asp Lw Ser His
Phe Lodsl}égo &UALY IR ?1 P*I_eoﬁ 3¢ ISy ey S88BEGO8Y5 1e His Ser Gn Arg
Arg Gn Asp IIe Leu Asp ou Tro Ile Tyr Hi s 900905910 Thr G n Ay Tyr rho
Pro Thr Pro @d o Gy 915920925 Val Arg Tyr Pro Leu
Th Phorte b 6 Beurl] P Al oGl soSBoREAIR G pr o Ash Lys val
Gu du Ala Mh Lys Ay Qu Asti fir Ser Lou 945950955960 Lou His Pro Val

Ser LO'?isﬂP?e quMagg'éAéﬂ\ LAQPG'F)); Pqugg% ﬁa'i‘rsgPrg /HaVG?iL |§§l51 Lys

Lys Lys Lys Ser val Thr val Leu Asp val Gly Asp Ala Tyr Phe Ser
340 345 350

val Pro Leu Asp Glu Asp Phe Arg Lys Tyr Thr Ala Phe Thr Ile Pro
355 360 365

Ser Ile Asn Asn Glu Thr Pro Gly Ile Arg Tyr Gln Tyr Asn val Leu
370 375 380

Pro Gln Gly Trp Lys Gly Ser Pro Ala Ile Phe GIn Ser Cys Met Thr
385 390 395 400

Lys Ile Leu Glu Pro Phe Arg Lys GIn Asn Pro Asp Ile val Ile Tyr
405 410 415

Gin Tyr Met Asp Asp Leu Tyr val Gly Ser Asp Leu Glu Ile Gly Gln
420 425 430

His Arg Thr Lys Ile Glu Glu Leu Arg Gln His Leu Leu Arg Trp Gly
435 440 445

Leu Thr Thr Pro Asp Lys Lys His GIn Lys Glu Pro Pro Phe Leu Lys
450 455 460

Met Gly Tyr Glu Leu His Pro Asp Lys Trp Thr val Gln Pro ITle val
465 470 475 480

Leu Pro Glu Lys Asp Ser Trp Thr val Asn Asp Ile GIn Lys Leu Vval
485 490 495

Gly Lys Leu Asn Trp Ala Ser GIn Ile Tyr Pro Gly Ile Lys val Arg
500 505 510

Gln Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Thr Glu val Ile
515 520 525

Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg Glu Ile
530 535 540
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965970975 Lou GQu Trp Arg Phe Asp Ser Arg Lou Ala rho H's Hs Val Ala My
980985990 Gu Lou His Pro Qu Tyr Phe Lys Asn Cys Arg Pro Met Ay Ala Arg
99510001005 Ala Sor Val Lou Ser Ay Ay Gu Lou Asp Amg Trp GQu Lys Ile
101010151020 Arg Lou Arg Pro Ay Ay Lys Lys Lys Tyr Lys Lou Lys His Ile
102510301035 Val Trp Ala ser Any Gu Lou Gn Arc- rho Ala Val Mh Pro Gy
104010451050 Lou Lou Qu Thr Ser Gn Ay Cys Arc- Gnlle Lou Ay Gn Len
105510601065 G n Pro Ser Lou Gn fir Gy Ser Qu GQu Lou Arc- Ser Len Tyr
107010751080 Asn fir Val Al g Thr -L % T r;c’g?/ val Hs Gn Amg ile Qu lle
108510904095 cRareo 391 HPéwaﬂnbanFeym&% ﬁﬁéﬁ Slg"(xllyshysﬁ Asp Thr Lys Gu Ala Leu
Asp Lys4bie Gud u G ASAsn 110011051350 Lys Ser Lys®ys Lys Ala Gn Gn A a
Ala Ala Asp Thr Ay His 111511201125 Ser Mn G n Val Ser Gn M Tyr 11301135

Page 3Gle ala Glu Ile GIn Lys GIn Gly GIn Gly GIn Trp Thr Tyr Gln Ile
565 570 575

Tyr 61n Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala Arg Met
580 585 590

Arg Gly Ala His Thr Asn Asp val Lys GIn Leu Thr Glu Ala val Gln
595 600 605

Lys Ile Thr Thr Glu ser Ile val Ile Trp Gly Lys Thr Pro Lys Phe
610 615 620

Lys Leu Pro Ile GIn Lys Glu Thr Trp Glu Thr Trp Trp Thr Glu Tyr
625 630 635 640

Trp GIn Ala Thr Trp Ile Pro Glu Trp Glu Phe val Asn Thr Pro Pro
645 650 655

Leu val Lys Leu Trp Tyr GIn Leu Glu Lys Glu Pro Ile val Gly Ala
660 665 670

Glu Thr phe Tyr val Asp Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly
675 680 685

Lys Ala Gly Tyr val Thr Asn Arg Gly Arg GIn Lys val val Thr Leu
690 695 700

Thr Asp Thr Thr Asn Gln Lys Thr Glu Leu Gln Ala ITe Tyr Leu Ala
705 710 715 720

Leu Gln Asp Ser Gly Leu Glu val Asn Ile val Thr Asp Ser Gln Tyr
725 730 735

Ala Leu Gly Ile Ile GIn Ala GIn Pro Asp Gln Ser Glu Ser Glu Leu
740 745 750

val Asn GIn ITe Ile Glu GIn Leu Ile Lys Lys Glu Lys val Tyr Leu
755 760 765

Ala Trp val Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln val Asp
770 775 780

Lys Leu val Ser Ala Gly Ile Arg Lys val Leu Ala Met Gly Gly Lys
785 790 795 800

Trp Ser Lys Ser Ser val val Gly Trp Pro Thr val Arg Glu Arg Met
805 810 815

Arg Arg Ala Glu Pro Ala Ala Asp Gly val Gly Ala Ala Ser Arg Asp
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PhoenixTemp65258. tmp. txt
820 825 830

Leu Glu Lys His Gly Ala Ile Thr Ser Ser Asn Thr Ala Ala Thr Asn
835 840 845

Ala Ala Cys Ala Trp Leu Glu Ala GIn Glu Glu Glu Glu val Gly Phe
850 855 860

Pro val Thr Pro GIn val Pro Leu Arg Pro Met Thr Tyr Lys Ala Ala
865 870 875 880

val Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly Leu
885 890 895

ITe His Ser Gln Arg Arg Gln Asp Ile Leu Asp Leu Trp Ile Tyr His
900 905 910

Thr GIn Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly
915 920 925

val Arg Tyr Pro Leu Thr Phe Gly Trp Cys Tyr Lys Leu val Pro val
930 935 940

Glu Pro Asp Lys val Glu Glu Ala Asn Lys Gly Glu Asn Thr Ser Leu
945 950 955 960

Leu His Pro val Ser Leu His Gly Met Asp Asp Pro Glu Arg Glu val
965 970 975

Leu Glu Trp Arg Phe Asp Ser Arg Leu Ala Phe His His val Ala Arg
980 985 990

Glu Leu His Pro Glu Tyr Phe Lys Asn Cys Arg Pro Met Gly Ala Arg
995 1000 1005

Ala ser val Leu Ser Gly Gly Glu Leu Asp Arg Trp Glu Lys Ile
1010 1015 1020

Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys His Ile
1025 1030 1035

val Trp Ala ser Arg Glu Leu Glu Arg Phe Ala val Asn Pro Gly
1040 1045 1050

Leu Leu Glu Thr ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu
1055 1060 1065

GIn Pro Ser Leu GIn Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr
1070 1075 1080

Asn Thr val Ala Thr Leu Tyr Cys val His GIn Arg Ile Glu Ile
1085 1090 1095
Page 35



PhoenixTemp65258. tmp. txt

Lys Asp Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Glu GIn Asn
1100 1105 1110

Lys Ser Lys Lys Lys Ala Gin Gln Ala Ala Ala Asp Thr Gly His
1115 1120 1125

ser Asn Gln val ser Gln Asn Tyr
1130 1135
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