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NOVEL DOSAGE FORM This invention relates to a novel
dosage form to a process for preparing the dosage

wo evosiiersdo t o t he use of the dosage form in nmedPCi/BB2008/052448
I nternational Patent Application, Publication Nunmber
W0O2004/ 056369 di scl oses certain benzazepi ne
derivatives including
1-{6-[(3-cycl obutyl -2, 3, 4, 5- tetrahydro-
1/ -1 - 3- benzazepi n- Kovd MRBH add B¥bEHitRs } - 2- pyrrol i di no
ne. W2004/ 056369 teaches thalt benzazepi ne derivatives
may be formulated using standard techni ques. However,

Fie|a@ffﬂ1@$ra,gﬁt.cfnorm cont al ni ng 1-{6-[ (3-cycl obutyl -
i it 1R o 1 RS E e Ry- A R 5% ffon o

imnfune séspasgea @i mamhalspeseeialty Humaastandiin prrrmula'décs tlee pregmten and

treair%%rﬁlof@%?@c%/r@% lt.l o@%r_]sz’lg’pir’tigJ ?relttr(relgﬁs t os? rés %':lgable of |Bducmg
CD#nat §Pok¢tlt @spqnped 2 ws/l gs- aztllpgﬂyrr@ﬂppmqq@m@mﬂctwlthout recourse to
contIE iRfeSidobiGRhédidccept abl e salt thereof; b) a
stabil1ser, which reduces degradati on of
1-{6-[ (3 cyclobutyl 2, 3,4,5-
Badk@ﬁo[;ﬂ:l’lwdlﬁ@milénﬂbn 3- benzazepi n-7-yl)oxy]-3-pyridinyl}-2-

rro in the dosage form when ared to _a
ST W S CIRPIG S N EEERHTY Bepecossi JBpeizpton S the lte
mnqjdamrtmmnauy [ knahdrg rementetpteab&aecnee&:mynlmg the atimincbtrsttogeof Etratts,
. i O akd

B G R Ak
engifesengdeehniaves hans hege avéhléb,l@ thelapst @ dedqogbinantiprptems ks been a
favcﬁﬂ&ﬂ Hafdgh BovREnSMER G3hd RIRE BEsociafc@RitH|U8S of SLRREErdteins from

i I11s, I'ozenges, powders, syrups, elixirs,
”at‘é’%sﬁérr%? ons, solutions, enulsions, sachets and

c aoataay Sacc(r%)appr@éerms%aé bETIOR sl dcainiration 6fbr&sins Which ksEmulated
e nslt ons

| Jpowd f .
sorRrael DTN Layeres Hnae ShrSoBR R bl et o rmaene
respanaescheidaddo kp‘ﬂa[slaéby aqmMiipisraion af DEAdvhicagouldlbe transcribed and

el [ tories, pessaries and
trar?%?r?&yﬁ%@# ﬁ%a%gﬁﬁ ga&g:ppq %?’ﬂr anasal administration
s udlihe granerngliap GO TeresRABE® Be two key) sprennsieniasthe Awroral response and

the %Ql Médlet€§ rc—fs%@rﬁ@yq' h@ﬂgmgrraprﬁﬁonsé ol &hE §neration of C|rculat|ng
Istrati ch oi ntnmentS, lotio

antlg%cp%& Wraﬂ)swnl ngtt%gue aapqgﬁgo wglﬁlp l’:ﬁ% are $PRRAHC, érgﬁgetgé]egtraltsm the

antlgéruér&ffa\ﬁiumhg %s%&@cp&nt @édﬂérﬂi@ b a We@g&yolﬂh@@@@&e@@mat are either

ondiie Hirbac o Breslh pe g3 b Td e alnd itBodiss (ipgma 8 cels), as

welthsd'mkilngoimmmnlgglgaj memanatimeablyénsmotyrB-tdile), cenmeea(ttlllty)fo recognise an

e i e
respRse W@Vesﬁf‘%@éﬁﬁ?'aY af "t“ﬁ@r%l’é§5fﬁ@”f YP#H thcﬁll,ﬁr a’f”ﬁ%EhWh'Ch are the T
celli {Bells(ape Glylﬁé@htﬂ &/ hurdbed ofidifferé@tstigdeyd ifdmly the CD4+ and CD8+ T cells,

o ATETETRRng Felb ASCY SRR3R B R aRts B aE it oqtig Sentinels

of theef lamuneswemsﬂeteabbeﬁ\qcﬁm;/ freiéereipn estigeys. ¥dmamExbibdedular foreign

g I-
o G551 AL BB, Aot oo DRI MR Rt e 1 soc
wheie dien wéirearieceseaidnte spatiefirs plitee grhene Eept'ﬁ%@rﬁéali?ﬁeguenﬂy presented

on ﬂb]bﬂlﬂﬁb&)mpﬂzﬂﬁﬂy kehbiadoiaganiviic ﬁ%lé@%s%ﬁ@sﬁﬁaéﬁfﬂimc where

so| vents, . co-solvents, suspendin
the}éﬂ%ﬁ‘l b rppagnised by artigaprapecifiod| URRRCY R e%"éﬁ%ﬁ% Eb3 surtace
molEtulesq D4 Akl gVBgeQD &+ TCé]lsOéldfdghge dgeimtigen taMihichalkdynge specific
on ﬂﬂ%g 6nsq1etculggeﬁmgtb:nrt§’e?%né:e ggaeoﬁcﬁtlongl a% &;%%ﬁ ’rr?u attorg éﬁ%lg they become
preservatives, surfactants. The skllled person will
appreci ate that certain pharnmaceutically acceptable
exci pi ents may
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serve nore than one function and may serve alternative

functions dependi ng on how nuch of the excipient is
WwWEe@saom37o n t he formul ati on and what ot her i ngPEHERIWS052448

are present in the formul ation. Guidance on the

sel ection of suitable pharmaceutically acceptable

excipients is available fromRem ngton's

Phar maceutical Sciences (Mack Publishing Conpany). The

[ t

ach?aqaﬁgr% %grg?[t]ésanog ré?ﬁ S)QSW rﬁér% otb\%@ H&%EB&EB% tﬁgotlﬂé {fﬁw of the
immange Symeln genaraleChtt Thesds ammlﬁeq/lnt@shhielwm 1t(Hi@1 )@r il helper 2 (Th2)
subel& Sé;sehsﬂg bR t@q%m#&@oﬁseﬁh%@@% fow.ngfsm@@ﬁ ﬁe%o@{%kumn

['1'shi ng 1@? l I'n one "enbodi ment I nventi on
recqggmgp PE@:P%‘&"’? HE mm&i% mBf CB43 a-g-‘é”sf ﬁcmt%mﬁﬁle%nsaand cytokines
such abin&drfefIn gémlﬂhéreﬁfagﬁl%tﬁigﬁﬁhcropha es to release toxic chemicals such as

it NGB, TR RS TOST HER RS o oS B AR R B BTy
catquoeratesaitl icotekihgs. dcaaphaliie G+ T tdle geadrallyasesieihinleH@&ins such
as | |3fd||_35 % ”I_ yent . Suitabl e diluents include saccharides

? act ose, sucrose, dextrose), sugar al cohols

(e. Qg]herrimq:h@rtsmf thesoneiper §IDA;+ Tsaels ipblug¢eeprgvidiog help 4o astivate B cells to
prodﬂ}cts ah& redd RE GhtiRARs pfh%g %ér@élb@bé’ﬁ(gpa?té & thd hctivafInl of %ﬁ’t?g%n -specific

and 1ts derivatives (e m crocrystal line cellul ose),
CD&H eflsnthe gighapier hAg wba%@ﬁed%ﬁpér hisfhosphat e. The

dosage ﬁwlmd&a nifdthé Pestide wmngbﬁmepbﬂwpe@mwmlt i® @ﬂalsented on
I.SI Nt

the Eﬁﬁécékfﬁé%é%mar&%o%?rf’eawgv Pt THECOT PRI RGP resence
of appropriztd erstitmulaoy sigreals tresrddr tabe preseded ad MAICZ edblestules chioreign
antlggA r?éegg%g ﬁe%ﬁgb&\esémg 'lnléme%lf &er&@\ﬁ r %}g%'op r%u@igbsﬂ 5uch asitis the
case wherua gisus cairdracellag baqtef@tdlre@té/ p(eeetgate ethhgllccléorl afleoBNA vaccination.

|ns|&@FhBY:E|F @Ae' éHn?é‘rﬁs p%&&%&%‘?&rﬂé{ll Sehididtl tRSSvill be loaded onto MHC |
rox | ul ose and

mo'ﬁwsdwﬁf%rﬁgr%ﬁt%tg) theeturiasesidhe celbyrommcvaipr CREED Felissgerete an
arrayra)cbmegtsa&rcmmerr@rbﬁgsﬂnmakm a@lﬂ/bbé‘éln’fb)&owé e@'a‘nd@ﬂﬁr ceIIs In

partys o S LR OB LSl <EERRERhEEN Qifpugrletss B Sranzyme,

perforyrupoaattyatianc BudheCB3+€Rcells ascriefbrretagaregtaiorisT eclisat e

or EFTERAT, 3L Rk AR Rl AR Bl o
extrfa@ﬁﬂWﬁmlgemﬂqrﬁr@gmemﬁﬁwr@éordn Mbitl epmplexasi hag baen déscrigd and

calllPRsS QB thfor@r functional properties. In a nore
particul ar aspect, the present invention provides a

P!
dodag @awﬁ%thfﬂ -cgjf rgpponsmisAsstuENGSA bg(gwpqqngqop,@oraof the adjuvant
use8 @ 4 VREink ap&rﬁﬁstaﬁ@@' Sduveas rcblﬂélnﬁwémpﬂ& 082 fhaledRsh shown to

aciey h PebYe T8 Lﬁ?@%% oriing 0B ol 9 Bscine 2009 2287

43):6783799)oxy] - 3- pyridinyl}-2-pyrroli d| none or a
ph% LgdﬁuQ/ tL Xre%@(ﬂ&@r“o%&I%@bélué R%rnﬁéﬁcmgﬁmuhé r&ponses to

stabi |1 ser at reduces degradat
protgingaptigens. t@@tlpqyg (el gengrallgbegngised |n conjunction with DNA or DNA-based

vectoewoahyﬁb"nomérb 3ret§é06raﬂ@pbtﬁes7€s)é|s)t@ww acﬁu\@wslrﬂwudx}bean Bded in
osa

conlyflon S TR -1l Ples 9Bt st Rl i rararRoT vt P Soiugpt and

the vdute nagyplave ab ingract ctrhlaeit sabitity. dandditen, Orthhlghf expedt dirag atiding an

adjt%g%tgg %I? %t_t%r@g‘feg Blgctgrr&afdgr%é%utﬂiet rngﬁg nic cﬂ;iﬂgléceg bl){ such product
Finally.- ingrqagsmgyt!\e @Wogmiq@p’} ’@Nﬁ\yﬁc@r bzHed yaecingrmay Iead to an enhanced
neu@gﬁrn?%ﬁ%é eBbdrke %?éiﬁﬁttr%h}e%toﬁ ﬁieﬁfsthérlgg)v srebiudidy Qh)Fl%ogiyng effect of

does nof contain any therapeutic agent
SUbSALRR P BRI EATIE oCPrRRTESH 3L Fiee. d{AFt Bra \egalion protocol
contains one or nore therapeutic agents are
enconpassed by the invention.
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The conposition of the carrier tablet is not inportant
provided that it is pharnmaceutically acceptable. The
W@ 200811€137@ abl et nust, however, be of an appr opPCHER2008/052448
size and shape to function as a tablet for ora
adm ni stration. Any type of tablet nmay be used, for
exanpl e, those described in Rem ngton, The Sci ence and
Practice of Pharmacy, 2 1st Edition, 2005 (Ed. D. B.
dlregtre8¥3warés nqrgﬁgthﬂgg;gﬂgtrigfémlggﬂ %Etwn 5ontegg4d§1‘32d0§ jf?#e@?lgmeases
183uaOCt 312] 0o mpwa(duanwgmrse wtccanemafsetr wreblolﬁg @NlAuemombmant protein
and%!;b\(lgﬁ}ta% Abstihly! uﬁqass?t.dnwalo%s m&@wm@ﬁnde%? Ghe levels of
tose, sucro dextrose), “sugar al coh g.
Paf@lsatﬁfﬁ‘lat"!ﬁfe S'§6'f"Eﬁ”E'b|°)Ner '§ A %LH? ip whigh tf@&Oﬁswaﬁomowﬁnaaoatamed
pro@tnaern@ @tdf&%ht BRIGOENAS édniugsh tﬁétﬂfs@ I3} the ‘é@rhblHétQﬁl%f @\‘Wk fefc§mb|nant
I vat] ves ul ose

orole 5 2E1V Al HiS DA, SRRl BHEL PR CIEomS E PEiESITe ARpe! =
antibodytreggonsesrpri se up to 100% w w bi nder, or a m xt ure

Of Bn % tr?ettr h?H& ttr?e% ﬁ%sbde%g %rrgpémoqleHﬁa%cgﬁw%%P h(e %fx

adJLg/ehfad DNA tesad V@toryemlnﬁfﬁah@& etaa.i &aceihg (1894 13(:1361 1190-1196). In
parﬁcruﬁg AN HAnc cag)“gﬂa r@&|c¥ffdnnd@|f&)(|(/é Q&e'nﬁﬁ N vea&%d vaccine by the

ul ose an derivatives (e.qg. y ['ul ose,
addifiep R{/Qi lcqqlqvanptgg/@s cgrgﬁlq;gq(y%h@@qr@@ptrqu/ tsyals but the impact on CD4 and

co@maopégwr@eyWQ@hétué;sb&sd and

rox net hyl cel | ul ose r table
! S8 R DA ARB RN Gt @R e GHMY TR RS fea A0St TLg2007/0167 15,
It whybommndsrfed(ﬂsatgaud siresagautel aatath, anyegeesdgons sdslgamt:&bﬁde_and
C.al Ifc‘lI ene dé @?ﬁo@éﬁhh%@gmglaﬂo 1Vbéth((ﬁmg- an ?j Eﬁi+oc%|I Cé)r 8«'9 e%lfor
silitc ment I can
optigial Manectwea'mmuelm Bsperietydn certain dineasa® suth a§|drllv qucm%/NDﬁ,. In order
to |m5§arpg§tﬁﬁa¢ rﬁ‘ﬁr{ey e%%n&é’elﬁie/? b%k%ylalcﬂiza@? 8t th@rrapﬁmgl@' Rilliation of

ectl on
botheBtiaed €88t @Q”§ 'scﬁestf%m% Jh§ ispRa 9fshayggin Eea'@éé%ﬂ'””@stOSt
vac@ﬁétroh %fratb@@é RlvehichaHé higdhRe bABINRPRIcADE br@)té’fﬁlﬁ&%@b 3hé&ire8 (inducing

ncl ud r oxypr | cel | ul ose,
Ryl A RIS A AR s O
intrddellukarebaetehial decreistsuch felisesib ) (irucib@inostty CE8+ debd)loetice versa most
n rocrystalline cellulose (e.g. Avice
l'ke&ﬁ-ﬂq\lﬁ bog‘ ‘é%‘gl aqd %[?ézztces”trgsfpg e(s'e g. Starch 1500)
an d-tm\gnefsalmwug;n panebaeost Yagcige ﬁmteglmrmay gerlesally give rise to a greater or
mo%@%ﬁ&é@r@%on&?%&r@ﬁﬂ e%en¥ @b/]ag&man@ FHB% tFQA &r%‘%c%gsmn and certalnly
osition: I'n an a ternative e odlnent the carr
on @%ﬁ*ﬁﬁﬂét"@ ORgRy 0P CabaRHrdgneams gegveniayiable, %P%q'?ilb’é’g’ﬁ“a%%s
imnjuRizb bR pﬂgé)/ﬁrlﬂs e &d@fb@hngsrrded Or ally, a so cal | ed

oralh sintegratin gblet CDT" substra
Al tFErREMOR P 2Irgaqd meafens rabg‘(jaogtsrcﬁtleﬁ ”H‘a‘i?sﬁ)'@'eft%??ﬁﬂ e aigel
vec&o caspdnenthesauread natunity thahakig havesbeso raisdd agdinst the vector itself.

L% mesb%% %eof h%%\ghtlon%%luo%%-ﬁe or H\%lset éf eefollomgg' ?éf’}rtclg"g)r%{}ide a

t bI e or sup
compﬂﬁt@mcmmrﬂ@ml ang ﬁéaqmem@powmm@ stimglagasdh eprogigstion of

CDMW&@D@' dels Md@f%ﬁﬁboai% @h@tnl B3Ric@r which obviates or mitigates the
fé é§ %cl obut é -t etrahydro- 1H 3- benzaze

need W gnuBlﬁt,o ?ﬁ? t}) _p?wdﬁ)grvlasq:ln ioR BF?éOCBFa’}Q a vaccin

connioe:tmra\maut betel btimasteepbalntion salib4+ deits end/oryD8Haells and/or

antlggélésor%ratlv 6/%501 e %Bﬁw@%{fﬁ?rg cte:%rlg%g\g%l%g%rsnyn?gemc pol')]/pepl?lge alone or a

poI;@uGeetldsatqge pare}ajn:/@tola conventional prime-boost protocol involving separate

adnihi étrﬁenéﬁmmns %.a;}aﬁéyt]de%n%gwaaé} ide; @wmg%gwaﬁm

phar maceut | ca acce e salt ereo
COWP&P'F'%WWP%HIf@t@%?@%ﬁc’%fﬁﬁgﬁéfd'1 595POMES] Gy BT R a vaccine
Sui tabl e coatings for carrier tablets include aqueous
filmcoats such as those
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commercially available from Col orcon, for exanple, the

Opadry(r) coatings ("OPADRY WH TE 00F18484" or OPADRY
WORIOSE7$B 1- 7003"). Ot her suitable coatings i neCTER2008/052448

Sur el ease(r) (ethylcellul ose). The dosage form nay

alternatively be coated wwth a filmof gastroresistant

and enterosol ubl e pol yneric terial. Suitable

polymeric materials include cellul ose acetophthal at e,

com%%sdl(?n éjnsde{/ag&r%t@ﬁ g%%c?nmwﬂlch ??c{/'irg(!i 85‘3%&0 éo'%olnérﬁtgte%ﬁg’ggly viral

vectdd ece mummlsmtieareimmwmneraﬂmte p(xa/rdeuaeusetuakﬂceme icgmpesditop @nd
vachdtidn ?rJtééomoPﬁ@JtmErq o?pl%véné/ﬂa%f (Q&tasg@éaﬁhsed by WithdgeR€ By “better

;@ﬁ I at ed ments where the carrier
stimuiisels meantBat tBel Inesi Angioa rersigtange piriae easponss dophanesd-
of 1-{6-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H 3-

benza in-7-yl)oxy]-3-pyridinyl}-2-pyrrolidinone or a
m&éﬁg«'ﬂﬁ@gﬁl y acceptable salt thereof, the film

co%usectcﬁmhgplo mesibventidn theresoprotaied & metroe ofsmisvgrﬁn img@de
resqpnse Q%II"\:SIPE 8% V\é:gna\w%c;h#ogrgmgés C mslr%?terflnr% ri%ng ozrangresrlrﬁsrﬂ}l(r]unogenic
polmaptwqg gqu/gd ﬁrphma(ﬂaalthog{am Ki® cae owa@raﬁ@ngv)ral vectors comprisi,ng one or
mor\é"hle{eH%% %I%LX: g{rlcéﬁs%ggcgzg c%e%pqw rgaeg?ﬁ% H@nﬁﬁgéerﬁ@b&we&ldes
de”é??pﬁ‘%ﬁ?"é?éthoderﬁ‘ arpfb(llléﬁlﬂ)@gjup@ﬁtwhqrﬂ@tm,qnm0§aﬁfeafirﬁum@unogemc
polyﬁeﬁt@eg (tFe 6YECAHrORBEE Ybendvifal dediort Bhd tle)sdfLQank Bre administered

benzazepi n- 7-yl ) oxy] - 3- pyri di nyl }-2-pyrrolidinone or

concomiRAaceut i cal |y acceptable salt thereof only

pardctatihy tcogiesifit Bepecasfithecinvdnion tiere it proaldmi)a@accme composition
con{fmsuﬁ% ﬁ){oneLor%ggeoﬁr?tnﬁﬁnrugoée%% 0Ly géptoFs égrR/ § I‘rém eaths’ogglp Gf% one or
mors id encyindl adétoms icomprigimgeorfe dr mqr:e)mtanolmgugs polynucleotlde encoding one or
moré %&qbénr{jrggbe( Ieﬁfagﬁaw 3pt|geﬁ3 wg‘d Fr F%§¥?{hgge1n and 1||| gn adjuvant

or TQ”GH%?'E%E@M@?Q:&’I‘ M ueasnit %HI'J’I‘R?S@@F FO'T'FH@Wéé*ﬁ ORFRYF r@@e first

mm%H b ﬂde@ﬁ&%ﬂ?romﬂat thbgbR&iif dRe 8 ok adeRSvigAVdctory
| E@W'Fﬁebdosa orm a%d/ 5 fq”)l m t hat at | eallst

conpAPs 419 9 TEh ER G BRYIVEP OSBRI P PG Secone

imr’rﬂ.m{a@n[o(p'ﬂy(pymld@b UérWed o, séldﬁzatrﬁabérahyid (iD-gh adjuvant.
H % enzazep

(t K id, vfaccmesban nt.))genpéé:ﬁmpo?t}/ons tsw |yI stlmuBYeeorfd th):lg%n (% pathogen-

spesm €D4hErceksfandlon CDRe Temelig @ndfor @htitiddies. | nvent i on,
Bzr Sﬁgc%e 03 %aﬁc élﬁzﬁ-eT pél%%n@/()r FB@-[ WEI%Lngﬁ)?gh%odles is meant
acc t abl™e

sa t enconpasses so vat es and rates
Cth+hEvc¢lt5@@d/sa§@8bF CBI*Faﬁﬂﬁ*ﬁ?é agfibogigs W'Chéﬁ%‘ﬁlcalbll rECagRse the whole
patr;le é@or[e{éargé Iaﬁanﬁthog%maséb@nmér@ahw Qpelehitéﬁlyb@ébéﬁu%@ﬂé Rheant

- i dinone nmay

thatﬁ?eeéﬁ‘*éﬁy%aa ShinspEoT-is andlhr wt berpecsastiein S resgpecitc
rathdr theh o setspatiidGR2D0dr §566 B@Bogehtier pdirttisdresfur e of

V\UZT(R /: C .

%nglgg’ gr%wfiéd bﬂn‘é%e%[)%ﬁg’aé.h L&Y d@’m?ry or%?éo@%? i ae?mmmal which

compnf@.&{dgml@g@]gdg gtsypjeg angnmpumplogically effective amount of such a
con{pgg,f,@hydr 0- 1H 3-benzazepi n- 7-yl ) oxy] - 3- pyri di nyl } - 2- py
er i di.none i ncI ydrobr om de, hydrochl ori de
suI fgfeds alpg proxfed iﬂ-Pg%‘H%ﬁ epmRoslicn Rpemappye &f @ medicament
for étmulmh@an M’ﬁlﬁr@trespopﬁmlpla(mahreal fumarate, citrate,

;2[@ t a% also gr% %cﬁ%urﬁ:ggu%%ﬁés@onsfgrl l!lS %L%Fengw t%gnatmbr?é response in
a mamtehnesul f onat e, ethanesul fonate,

NaRRLRL S8 5lLANE RIS ogst.n?mat.ﬂamtd?@c!mgﬁg' SRNRLR S pQiific

hexanoat e sal can fornme reactlon
CD4+ T-cells and/or CD8+ T- ceIIs and/or antibodies in mammals WhICh comprises administering
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with the appropriate acid, optionally in a suitable
sol vent such as an organic solvent, to give the salt
woRishosan be i sol ated for exanpl e by crystal | PEHEP2908/052448
and filtration. The dosage form and/or the film my
contain the free base, a pharmaceutically acceptable
salt (stoichionetric or non-gtoichionetric), or any
m xture of these. In one enbodi nent, the dosage form
to sg%%é’?wllrﬂaﬁ §E %rr rﬁ@rekﬂgﬁ?nmdn% Qfﬁ(.ep n%g%gﬁde@%@hvedtfﬁb% £ bétm)gen ii)
contal ns ree base. 1n one e
onej qiyrane PAANOVitahkeqHRIS SQJBPISHIYPNaRLMere etrsolpgqumpelyAtgigatides encoding
onehﬁHM?@E‘ec@mﬁrﬂnrﬁu fc;ém@go )épeptndes derived from sald pathogbn and (ji)) an

1-{6 L cl obu t et rahydr enzazepin
adjuvant; rsseﬁ & ey e i 'P‘”Q‘”BW%‘P%PFH%@ i hF SradE Agenovia

vecttPs ér’mah@aa]u\mnt g JaafFmstered sezbmitarigtfor és@n@peqdywdlhngstm an
n a nore

- anmount Ff acjd added, to Tfor m.salts %
ImMUapPRiERly SR SBICHE ?”?8%958%38‘58" SB'PPn and/or the film

comthateris abbe prowiead Lisey aimesaRdmPYsitiorsrie theandriutastuze bfya
me@%{rxv@gﬂ)r %lirﬁ%atg'nﬁghell%gd {%or@%aﬁ%ﬁ@n Eg&:ﬁc BBk 'a%’/l)raébé/+ cells and/or
antipodigs-ip (BmmAls-obut yl - 2, 3, 4, 5-t et r ahydr o- 1H- 3-

be%@é)@a‘?ﬁﬂh Zxdﬂlult%)d‘ nglpﬂdeﬁ’é 6}3@68+2T E’éﬂ'é Q)Plifﬁtﬂbé\@@% stlmulated
when neasur ed mount of free base (@r esent

Gl SRR BRI PR S RSP SR GV Gre 9oy o s cals anlor
ant@&ﬁémemﬂlﬁlbt@m |y acceptable stabiliser that reduces

t e%ui%@apr(gglic%on of &981‘[{' ceIE's){sC st?nbutllatgé §u|ta§‘|y pfoduct|on of CD4+ and

CD&+ B-cbisng stinehated. BuithbhoprpducBempyfrCRH-+arid}GOBp celis land anttodies is
Qe Pharmaceutically acceptable salt thereof) in the
osage formcontaining the stabiliser when conpared to

a cisagtvelyosuiatiha pledvgiion heCRR4-abicklisdestimuliied. dRujtebld atddgetion of

CD@’f and antlbodles is stlmulated
cl obuty -tet rah%Tlro 1H 3- benzazepin

[ (3
7 ‘V‘Pﬁ”@k‘ﬂy SuﬁatﬁX/Proav%w }°f az*“B‘gA'?SdF SUMHefRe (or a
phaThﬁﬁaﬁé%Hdb @ﬁihbynvaﬁtmryr@ahtebls; anlténdbmenﬁ@inae ih8 stdbe adequate for a

d b
coniRle PEro S ettt AP Serrcr GRGRL Mo het e 4 esired. be
repéaded Treraigreguidadiyetheé meiPo@; daisetinyolvh esereft dywohiokedasei d edly
mn{lﬁb&éﬁ;(ccpe% gt'iﬂeldfrﬁglﬁﬁﬁl%ggd;ee gleln (}ﬁ@ﬁ)&rﬁ g{;‘ %g&t# Qﬁ&h aé"é& Qjenowral
vector)zgncodingeany impeneassiggpolypentide. shoul d ot herw se be
COTRAL &R th@r’éqs §J&QH&<P|a hRWRd Q?r%ﬁlr%teﬁ’lrn%ﬁ\uH@ ARporfleBghiRkt a

conditions for simlar ti e, per i o
PathagB® Whivh rensisthel (Readminigering () ﬁﬁ%?r PYe By IARERAgBRC Polypeptides

derlpédDKE’éiﬁ tai6 @athsggn Gipbsdibrahcee aaér@maat/edt@a&bm& ﬁr@rmmleeﬁ nife
0Ssa st ab r store

netgrife S 3D Y BBt B dpT S iR pteny Eiseets aebpeggs derived
fronh ez pathdeen; arvdiiheaadjt\antWhergmuihé bye cregeredaniumyepic edyrgptide,
the SR@Bﬁﬂ&e %@érﬁ}“ré}tv@é*orf afn‘a%@édju\%ﬁlsére %drﬁﬁ\mr&fcdﬂfcorﬁnehnﬂ}/ and (b)

npar ab osage formlacking said stabiliser
OP“M'Y&P@PM tﬁ?]?,FéPs efd®par abl e conditions. |n anot her
enbrod istepBbf thé AtHia albytbetrédeatdiu gl lepéAeoadai b @peat gives rise to

product content o t 4 east 3 sanpl es <t)f %he dqsa e ,
on RS bt emsnSt 51 B0 isheR el offeas® s it &1 2@ Rigsponse e
concezhext, mag blawbiajhiet withaut aay pesdifodepdtiti@r.nont hs shoul d not

o ' -

el maced s BT ARESEL) Bionk gt b sinp o penogen
wh'@h %@@mﬂﬁ@e@éadrﬁm@wén@@mnepf mefe firfidmpresgenic polypemidppeerived from
sai Md&@ﬁg@tdnﬁ'@r bredsdeftNiraPleRtorddnis G BhS o RSt R rdIdRSE

descri bed i n. The Handbook of Phar maceéuti cal
polygggp?ﬂdgﬂggcodrpﬂ jOpg or more second immunogenic polypeptides derived from said

sti
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Edition, 2000 (Ed. A.H Kibbe). In one enbodi nent, the

stabiliser is selected fromthe group consisting of
w@epaosite73aci d, malic acid, ascorbic acid and i tBCI/EP2008/052448

sal ts, sodi um bi carbonate, butyl ated hydroxyani sol e and

but yl at ed hydr oxyt ol uene. Conbi nati ons of stabilisers

may also be used in the present invention. In one

errbodl rrent the stabiliser is citric acid and,
path Oal}lu% ili #Waﬁtt ﬁﬁnergﬁég@eg%??'cﬁer {‘?rgt @pnugggerﬂi]c polypeptides, the
onecmmoomadelnyvmut/gdtcas et hy @djoyaraaiesuimeistared csmcabfitamtie/eandomherein

| BinRERRE Dhy pritnihd BosdQ? AeHRudREAL A id

theﬁ%%%j dlor%ﬁ?:t "{;’U% ?I Iglgenlt&gn%%ntl %100 reduceu (fggr ag ?éegl eor
polyficlgotide epeslingimmspegspic-pRlypgptides-  t et r ahydro- 1

H FrnerNg Q%@Bkﬁtld@d ¥ ik eam&ns%gmy thbWérb 'fl?s't Wﬁ&r{bbéﬁlb POV ptides

arnaceut j ca

able salt

de”c‘f%q i’%ﬂe A Patheeen: HQHP%O%B?F&@P “Wﬁa'dP?tPfS&OQBF'%“Q ?W‘Feorﬁ‘iﬂr%r
hetéralbg@sqfolyﬁﬂ@@)tlb%ﬁwb?n?? o d)rQndtg s€cdng |mr|i’||ur1idgenlb pogeeplidés derived

c 1.to. 1 : 500..The filp y additionally contain a _
fron e paas; SR AT R0 AR P4 e lngl 6 & e st
lmrﬂmdgmwmwpyﬂdeeubww ¢rem aupatisagen bpd aoagjetany laoe (i) ahesmemore
secgrff}f Mgﬂg \m(:korscgcl %ne ?rorlngr\é'h@%}lrol 099 Bﬁgn c%%&ié’e\é'éﬁ%ding one

pyrroli carr gee kappa 1 ot a),
or rease mmwogpmc 9elvnﬂpn@ﬁ$e1equﬂcfmm S%Pgte@qwl fenesegi adreethod according
to thihldaki@n or acrylic polynmer (e.g. EUDRAG T grades RL,

E, L, S, ES30D) or any conbi nations thereof. |n
on&o&p@gbew mqt sfof ihﬁ]l sptmgrmqysbe useful for the preventlon of infection

by gaytebgens/ip rnepy lsolﬂédtuloosrevedtlbn o r’elmfb(ﬂloﬁppéilb%ﬂfs viho Hahie prenieusly
bee{\ ﬁnfecéecd tg@ tr?oggrr'ho éat f subg cu bVYhO have geen 'E,%FR?@%Y patb%%en

during its productl on The film may addltl onal |y
Bricf Q84 Abibn ¥k FelrigsEi Pi ents. For exanple, it has been
—?‘Uum‘b—rlq'a'[—ceﬁra'rn sol vent systens, such as aqueous
Figug Jtsbems 2 peghical seraerentationofdhe ensiraction At Rlagid g73i-Tgrn
Flglﬂ% & %@h&ﬁi@%eé&@ of é)@enr%@r)ts dll—éds‘é&ﬂn@Qmpl%qdébﬂaﬂk:ﬁw yl

e_or. tyl oxopol nd/ or antifoam ng ent s
Flgt(fﬁ%)ga/&Pn%av A AP eq"ﬁe%mn%desequfweﬁ%feaw@u'ai'cw by pools
of péptrdeh derivedireni prankT, Ndrand p1 miomshahid vaaio@d iynupatiad prétoedi€and at
Gitt QLT OIsurfact ants and/ or one or nore antifoam ng

éeé rﬁ{ngp e dosage form may be further coated.
Fig@Be ¥t adtbedycespdnsesagainst filde t hose | i st ed above as
- ' [ ; t aly-
Fo 3l L3 oo ol RSB S AP ol Rt
Figtgeigﬁhowm@edwé\gef qx@?ﬁﬁ‘&?éﬁﬂ‘%ﬂ@'ﬁ@ﬂ@ﬁkﬂj“%%ZM@R@@%ﬂ in a
CDA-OPAKYESINs SNMK ird PBARND restilBtioPy RBIsah BLRESs déWed from p24 and
i ncl.usi on of an oxygen scavenger in the packaging of

RT {oljwipg wa{iges F‘HFH‘H'Z%%” PrRICESoxygen scavengers i ncl ude
Figuraar oviKerey the rd$bltsasf@xpddinfenantiazusdiedlin Pxaavae B adpkeifidaliypm

! . 0 |
b T T C b e
covaringhipFbegavshce; Al t er nati vel y, the dosage forns can be
F.glneqkem th@t.ﬂa@éotukse%fBm%dwee?meseémbk@ to

g/ um niumalum niumblisters may al so be used
Flgqrg g@cq(g @btsh@/vqﬁfglg%cg reSROREeS (ﬁn ga¥ maggg)@té:ﬁ components p24 and

RT &a%yedtuoeﬂﬂent I n anot her aspect, the invention provides

. a ri t.he dasa .of the
FiofgTEnerne PR At PERE8 T3 P A sol uti on
Figwe 1Suspemsdigributibn of the frequency of F4- specmc CD4 T celis 7 days after two
imn&mEQW&QB cycl obutyl -2, 3, 4, 5-tetrahydro- 1H 3- benzazepi n
-7- oxy] - 3-pyridinyl}-2- pyrrolidinone or a
pharmaceutically acceptable salt thereof and
stabiliser onto a carrier tablet. Any solvent may be
used provided that the stabiliser and any ot her




excipients present in the filmare soluble in the

sol vent. The solvent is typically volatile, and nust
wheoophemmeaceuti cal |y acceptable in the (resi duedl/EP2008/052448

quantities in which it appears in the finished dosage

form Suitable solvents include water, organic

sol vents, propellants, Ilquegled gases and volatile

silicones. In one enbodinment, the solution or

suspensi on of 1-{6-[(3-

cycl obutyl -2, 3, 4, 5-tetrahydro-1H 3- benzazepi n- 7-yl ) oxy
Figyre 36 phyowstiyrokIng-poduptianrad F #-spentiiceC (et T eells Matapmaftan twe @inhynizations;

Flgtﬂgﬁﬁgﬁtﬂ@ %aﬁﬂlc&h&nrb?wq 38&% SC%[?{P‘\' ké@er i s prepared

ani ¢ sol ven t hanol , et hanol,
Figure 87 @h@/vs caztcétnrecpr@@p@nmf Fﬁ-épeereCrEéB Em"é 7icas afidr waimseunizations;

FlgLﬁ‘E 1§th®nﬁf%aﬂm M@S@%‘p@&f@@@h)’ By al so be used. In

one enbodi nent, olvent is nethanol. In a further
F'Q‘é{%6%6F°W5t%’é”ﬁ'fﬁé@‘i‘tqf&*?”ﬁ*%?}f"aggs5 gl¥ uti on or
Flgl&éspeﬁlﬁﬁmaﬁﬁ‘ﬁc&hc{rﬁﬁ k)(S@(N—term) -specific CD4 T cells;

2,3, 4 5- 0- 1H- ze in-7-yl)ox
FlgL1r¥§1 66 %‘i%ﬂ) fification %&%ﬁ:&ﬁ? %mﬁiﬂ?@f's ge'g irar mgceut i Zal) I yy
Figae @2 phaid quastfichtidniod CSS{N-tent )-speaific ICD8drcellsy a sol vent

Fig%%??ﬁmwsl aﬂﬂ%aW@SB'g?—brrTrB?—%?efﬁi?Hﬁ%l'[oc!ellgr suspensi on

er c rrses one ormer's and/ or
Figtgeﬁﬁam\r@n:tl@ntﬁr@avcmrofgﬁi’rsrp@@iﬁﬁﬁ@ibe@etmrs. I n anot her
enbodi nent, the solvent is an organic solvent, such as
met hanol , ethanol acetone, acetic acid or nethylene
Su'amaaf@fé@quarm%“%'a%. cularly nethanol. In certain

enbodi nents in which the stabiliser is citric acid, it
LS nresent _in the solution or _suspension in _an anmunt

AnpRa aRder Pelyaysigatide dﬁ%ﬁ”f"i‘%‘ul ar | yswwe\)éentlﬁerdéﬁpapmo>
enmbodi nents in which the stabjiliser is butyl ated

HIVA g d3dytdefi (SHRN) (Glade B (gPNS)ent | 1 n the sol ution or
suspensi on i n an anmount between 0.01-0.1% w v,

HIY @agiRTuNer(IGRND) ([286evE)(amihe cef2 al n enbodi nents in

aci\é?i ch the filmformer is hydrioxypropylcellulose, it is
present in the solution or suspension in an anount

HIY) €ap8nintégGee-hel/ ("GREN'Y (Ctadeay) | y3 4% w/ v. The carrier

05@@ et and di spensed sol ution/suspensi on may be heat ed
(e.'g. in aforced air oven) to evaporate excessive

HIY iGqaiRT -iatedrasedef ¢ GRIN'Y (Géadedvnet i on of a fil mupon at

(ahgatigp part of the surface of the carrier tablet. The
dosage formmy then optionally bhe film coated

HM g H0dClage A (3 ods known in[2he art. The carrier
tablet used in the nmethod for| preparing the dosage
HIY gpOrteladb &Y &neine addss or depr@&ssi on that provides a
basin for the solution or suspension of 1-{6-

HIY gBtany(CladbB) WdDNA) 3, 4, 5-t et r ahylr o- 1H 3- benzazepi n- 7-
)oxy] - 3-pyridinyl}-2- pyrrolildi none or a

HIY gB1avacedt iBf alrhivo agoept abl e sggt thereof and
stabiliser to land after being dispensed. Typicall Y,

TB‘%n‘ﬁ?’élﬁ#NﬁoﬁﬁQﬂeﬁlmﬂ‘(‘éMNﬂg rECESFES O tWo faces of the

t are errp oyed The t recesses can be used to
L1TCT lJC UII UI
TB‘a%?g rl_‘s‘(?%’s'ony% %J(Ia?ﬁ? 'dg t fdr ahydr o- 1H 3- benzazepin
-7- viyYoxvl-3-pvridinvyll-2-nvrrolidinone or a

Mgﬁqr%tﬁ'lnﬁf‘?mé?@ca@ﬁ?%brevsa‘l1t t her eof and

(ctAbi | i ser. Alter natively, one of the recesses can be

mmead + A rarcraitva A ol b AN Arl clilenpancl AN nf
Ly V| L U AlAC U I.vC, d OSUlI 1T Ul Ul p=] CITiIST UTl UI
P. %T?Féarlf"(] gsc%@[a'gbd&f'\ﬁd aéﬁ‘%erh eﬁlaﬁydro 1H 3- benzazepiin
(amlnGayU» oxy] 3- pyrl di nyI }-2- pyrrol i di none or a
pharmaceuticalty acceptable salt thereof—and
stabiliser, and the remaining recess can be used to
receive a solution or
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suspensi on of another therapeutic agent to produce a

dosage formcontaining two different therapeutic
w@o®@ate7370 n a further enbodi ment, sol utions of PCT/EP2008/052448

di fferent therapeutic agents nay be | ayered one on top

of the other. The dosage form of the present invention

may be produced using the apparatus described in

W02005/ 1 23569 whi ch publ ication is herein

L roatyv Mhro partiecularl v + ho

LV, LI 2 Pul CIrrouUurari y, LA Y2

ﬁ@%@mfcﬁqﬁ’tﬁp qeﬁ'éedpfp@gréﬂrt"tﬁ){r}w Shti on may be produced
“RIDG” (alNAppar at us contai ni ng a di spenS| ng rmdul e for J

P B S ORI B ol Ly e smount—of—the
‘REGtaotnotacid) 2, 3, 4 5-t et rahydr oy 10 3- benzazepi n- 7-yl ) oxy

TN pyrrotidimongs or—a pharmaceutical Ty
HW géﬁab#é)ﬁgﬁ@her eof and st illser onto t he

rYvrior hal din
|u._y u.l SO llavc a—ho1 \,uTlg

H'@%Q\T N%rp"r“?"ap%ﬁc@hepgglr rI; 16} abl ets, which may nove

continually along the apparatus as the dispensing
nodul e dispenses “the solution/suspension onto each of
The dRvE ﬂarcﬂéoeé‘eqhé\b:legt'r&y bd RepRPEREAINPepRILs Bt §@yrﬂ1@héﬁde’$ encoding

t that d t
PR L e PRI SPe L PSS EBE o s RSP e hay Consist of or
congaise therabbabinettoned: km}ulamiedj rrglameabesudumyarempt@nal N-terminal His

res@&&t (Sn%{éﬁinﬁ ¥||saJe9 m%e@%%@)‘fglloﬁﬁngaa% |F1 pﬁ I\ﬁ& ﬁéﬁﬁﬁ@ 9) are

ge on carrier t’ a
optignationgn Wgnmal Hﬁyagjef;a diffrsert denatiemdybagserieyed Negatyeldalbuw to 6 His

resnldﬁ‘ésr rﬁ&yec% QﬁpIWe@rté’%W%teh%}étloﬂ%f thyb?otéﬁ)o aﬁﬁglé&leWelﬁé @ﬁ’ich have

have coat | ng syst em t hat ag Ies a coatl ng over o
s'grdf&éabs@w%}%'devwé eg geaeten 128,POYAR GraseHAYLI0S Ba greater tham 95% eg

gre&tel thén 09 @6ylichee REntdy @pératy/@wmslmhgtmpihbe@reﬁehee §QREhdRINnay be

emﬁ%dnﬁpgmelgﬁ/ﬂ'eﬁﬁar . ozrglu%ﬁrg??ti { esﬁ@ﬁa({?%?%aq(g&?mcngqy when the

anattgaé pmgelrwstrmrairlyimphwrmgemdneEomxlamgletup teadbg ap td teeg 1-5

. ; ‘
sfflfh o ot e HIS O AV B Yol Rl Set 501 LA v
thogearistitedsabove whyigh ¢ndode theisame motwl’raator thh@faagppentiaoedsanalogue proteins,
ma)dﬁ‘eg%blpféé @éﬂﬁ!@hc@ @Hélnﬁ’ty ﬁ%y%@ qg%ﬁﬁm@@‘w é&m&eﬁti@%l%e%né‘@é{ using

nber of times in order sol uti1ons or
BL/AS%TS peﬁé‘?r@r?@eﬁf‘c Hriaptof SRR IPM@ﬁgﬁtmqy bgg@qﬁtlgned reside 398 is Ser
andMdt eyati vel y, the apparatus could have additi onal
di spensing systens in series to add each of the
sol utions/suspensions to the carrier tablets.
Detdite(dGieb¢ridti@ycfitiodbintertio, 3, 4, 5-t et r ahydr o- 1H 3- benzazepi n
-7-) Lyl
on e Nere By ol BB S Wl Bk e mmunogenic
polmptafgeﬁhs pRe w:mrﬁ @dmm vegtore eap é‘@tad@vmt@p@dmle@terqdw@m a
perﬁabf h&Mb@rthéh 12]hc£.1€s do(vthin a period of no more than 1 hour, t¥plcall on one
cl obuty tetrahydro-1H 3-benzazepi n- g

occ]%/l%n ‘]39T inotP%WL}rseZOf tm vighite, Hﬁ@eaWHprPf[egsmnal for example they one or
morgh@amomszeici polbéptidas, crepdneldr encsahdehodrabvdeadrs envettle idjutt are
reat ment of neurol ogi cal
adnﬁ&gtg%tggsgaue%c? E/c?‘? s'%}}\%&ﬁug%er s di sease, denentia
(i rfslusddl herelnethg t@m?plmﬁerntemoandnmasmhlarammﬁ segyence. An
epﬂ@ﬂ@ﬁngi/ A& % QﬁMngM%Wédlﬁbqu&cle%f %QQ“ td-¥ 8mino acids which

i mpai rment, cognitive deficit, epile m gr ai ne,
minay BeRISACeS'S aNranegenic when remcgeqc,(g@rgft@g@tgrat 8 d?rr?gample when

trarfsplhtgd o a Rétb@logouP@lypeptiden &idre@ﬁ@tiehh@y 4%d @fan to that portion of a
neur a neu i
prol i PP G Eir P 6 WG GO e FRLOPe i efered o s the

antigére(omedroetithesr pdiypepiide, antigert'e  IAdhyeaptaear yntgen magrednteacke or
pai n) and sl eep disorders (including hypersommol ence,
excessi ve daytine sl eepi ness, narcol epsy, sleep
deficits associated with Parkinson's disease and
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fatigue, especially in multiple sclerosis);
psychi atric di sorders including psychotic disorders

W@ 200810730 schi zophreni a (particul arly cogniti VRCTHEP1008/052448
of schi zophrenia) and bi polar disorder), attention
deficit hypereactivity disorder, depression (including
maj or depressive di sorder), @nxiety and addi ction; and
ot her di seases including obeSity and gastro-intestina

di sorders. Accardi ngl i, a furth .aspect
mo (@R Rt B mART Rt dnE ¥ obe e BT e gkl eac Tive!
epitbpesr djpy terlBT €elpepitope’idndrdops CDAe T mjepltqpen and 6B Hescel b;stopes
i d) treatment or prophyl axis of
Soﬁ Eﬁ%ﬁ%@%éggd%ﬁ9n_ HB%§ tlcular neur ol ogi cal and
ps;Td:\h itegenr“inmeriogenigl e@l@eptrciﬁe refere éne pelyPeptide WRIED [srimpiudegsenic, that

is tPsdyBli ?&ﬂ)a@lfe o élﬁ:‘ﬁﬁﬁ&%ﬂﬁmrﬁune@@ ¥é d Pafifnal B8d BBRYRe contains one
di Sorders mmals inclu humans,

whi ch

or Qg BRiIo8Es (egdnisH PEY B B1sefl SRIORSFS ETYrOPETC PAetidssgeay contain
onefd® Fitredpolfidaptider SEGEHs dgniy &M limrRiurallafraAGEPIEREsUASRATA fusioR §rotein.

YRR SRRt O RS e AudREhdr b RSbde % by
expldsSiot Breztaetepiogeus-hpkt) saly bs 8 bagteriati hovy| i y&aspgin olltutidroaremalian
el a pharmaceutically acceptable salt thereof in the

manuf acture of the dosage form of the invention for

us d he termhpolypentidendaivedfromn Beathioggne means a polypeptide which partially or
whoqy SoHt&lRY %q@iel{fés[( (esaﬁ%%é) W‘cﬁlocgur%aﬂjra'ily ‘neﬁart@@)égé &bk Snigh

benzazepi n- 4? é - pyrrolidinone or
degreecof ﬁ?f&%eﬁ’%ﬂ:'gﬁ’ﬂti%%i?’l (S% E@fﬁ @B’P 5 ééqef“sﬁty bty %féreﬁ’@é’&aﬁ Ipast 10 eg
at l6201y dnaihd 8dsy t h ot her therapeutic agent s. Wen

1-{6-[(3- but 2, 3,4,5- tet -1 .
bRt neRBsR s Bay forkiRond GTORISE 3 et hnaanie
antigensa pharmaceutically acceptable salt thereof is
hntlﬁwﬂaqg gthifefwlse %Bllflgd tan mHu?‘l@? Brﬁseoﬁnaﬂz‘bé Q%hﬁ[}?gr aﬁd/or a humoral
i sease I'n |nat
respedé-cament s cl ai ned to be useful as either disease
MG byd é}gb&ﬁméﬁf HptBQ m@&r‘ltfén bhe @F rﬂgr@to‘fs sQé ohd SMBbrERIst ﬁnmunogemc

di sease. Suitable exanples of such other therapeutic
PolyRgRies 'SMStB@'agX/WﬁtSB'ﬁﬁ@F ENugene's, of $3ig oS I'e Se¢pnd gxmunogenic

polyisBgrits t PorBxginblé ofié 6f the ar Ighgt ohé mes.mn&ﬁb@h.@w@egwehﬂaﬂd one of
ists, or allosteric

the ST CR TRt T 2R SApePSHea Y IASE Fnaral Srguerte ety of
90% udmd)retegrgs%(cxmdne a5 93%ebr 99ty dr mare aveatoe ledgthef osorepie | |
d t t t
AR gRd, [ vasLiom ne) mcotine Teeeptor
or Iraamqﬂsetr@mbedlrfedmf regnvention enele? megroelisgidgongror more first
mnﬁ‘:hl)ﬁﬁc%o‘lﬁe&my L&t AhSdtieRPAHR é?‘ﬁi@éH whigh &%Hﬁﬁalﬁélﬁﬁ@&ne as an

agoni st's), b- receptor partial agonists
a”“?%rb@ﬁfadﬂedéw%%‘i‘%? §f sYd angef TR'G %&C,CQEH W%g%ﬁﬂ‘?'mt'des For
exaﬁhb!é ONIoAthe %CEpit@)he ant agamogéric tlypapiliss aho bse ofdhe at least one

secon ﬁ’b né?’lgC:l (p;’t da 9 m%ty%a%ugnhov%?all sequenge .%%ﬁtﬁt;‘? tof’aggf)%/o or more €g

95°/t10r{r60r[e (ea Sé%cirea%tcy Imope; Ged aSireteh pladdyammioe Adiorinerie ag dpamino

acids br HolP2y 8o AninD¥&EbLbWdré - 2- pyrrol i di none or a
pharmaceutically accep table salt thereof is intended

f orsuﬁ%téy P1iF AUHOre F"'é%\'ﬂ'?‘ié’ﬁf’g%‘l'c RehiPERiidep S9mPTise atiegstipe Jcel)

epitbpe. conbi nati on wi th nedi canents clalned to be useful

tr tnents for narcol eps e exa
oo AR S et ERRb e PollepleS SR T el one T el
epitagenodaf i ni| and nonoam ne upt ake bl ockers. Wen
1- I
{s‘ﬁl %t‘lffh%égé 8PM6r>é f.ré% r{ﬁT %el’% 8?61?6%9%%@#8%@&%%%&% B cell
ﬂNQM%rnaceutlcally acceptable salt thereof is intended
for use in the treatnent of schizophrenia, it may be
used i n conbi nation
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wi th nedicanments clainmed to be useful as treatnents of
schi zophreni a including i) antipsychotics including

W yeBaed37ant i psychotics (for exanpl e chl or pr onBZi/RR2008/052448
t hi ori dazi ne, nesoridazi ne, fluphenazi ne,
per phenazi ne, prochl orperazine, trifluoperazine,
t hi ot hi xi ne, hal operidol, np)Jndone and | oxapi ne),

atypi cal antipsychotics (forh%xanple cIozaplne

g: Séngtgtﬁa%% é)n([e'orc"tq'r Fe: s%%‘n |man§5%eqipé p&)&paz (r:c)ileg Srﬁgr se a’t Ieast one B cell
emwp@nsporter 1 |nh|b|tors and met abot r opi c receptor

i qaaﬁ&her'e'n)boérﬁéq offtrrg.nraﬁi.&a&yer&rm&#@bf hefAshe&dr InfRfrd st

for exanple anticholinergics (such enztropl ne,
lmnbrnperrwreqlr/peprd?é@eri PER eremoraqbisald @’l?e@(ﬂﬂﬁ%ﬁ?qg’w )mrawwgemc
poIﬂ)@BﬁH@s RRAEI0RE of r%blr‘éhdér‘r%ceﬂmtl anld/BeD- celllépit&pes Swtably they share one

ant i depressants i ncl ud |n serotonin re
or ’T“Hﬁr"&f‘ Bt iPe B SgeprRsA !?BPM\O 34 i’%‘fsdﬁ (g ©9 15 amino acids or
morfeleg@setmrmteacrqasarrmw@ i ne, dapoxetine and sert r aI [ ne)

gg QO gﬂ?ﬁ orte(r)nnbl {rnrég{ af%;rl‘(gn\/aeln I(IS]ne nr r?ér‘lé)ft one ?,r re O Sald ane or more

firstimnmadegenizl pofyeeptgaptsahastan’uhllyjhe eame @sqrcchpnm\s any antigen in common
witH &QCBF ?ﬁo‘r@ﬁ s*ﬁgitcfne%y Hore?%%&’}]dglﬁmu%ﬁg n;]?b r@%b‘lﬁ)&g ‘E\‘gr ?ﬁamﬁle they may
havg @rrtorrrald %qug@ceaﬁ@tr{yrqf I‘ﬁsﬁ fr@mgﬁ%)oveh@ﬁt(ﬁcpﬁ ¢fe0@RIitPrcids or more eg

40 érﬂrhb Br:@@rsrsm&ré@g @Oéﬁwrdosé%ﬁabp%ﬂazl de, nocl obemn de,

phenel zi ne and tranyl cyp and ot hers (such as
bupf ¥f5r IPEh MK NSIFbAE aﬁry)éﬁcieﬁ) PéE éFﬁ'? ?fétoP??efFé’E 86%’5%915?% may note
shate aiyowbma)l aminb)ackRinvetodrgesd 6fdengdtcl Wishning abienaadbrazg it Neamino

Sbdraz nd | orazepam and v) cognitive
aca%31m°r &$J$me%§g% rgorﬁollnesterase i nhibitors (such

as b aoe sneel,flc dmhequzmtlof threrlwstqrgarﬂrstsmmudowlcaMyaamtrde)and a
secmﬁMnﬂ%?@éd.@ﬁbl%?ﬁﬁ%ﬂrégﬂ@% ?arrrlr@e?rﬂrtg ih 'i‘r?erva1 ?@eﬁﬁﬁatg?erﬁent orina
dlﬁqrgrﬂﬂaérpngegne@t (6gdy g prffgrgm qr@ngyn@r@jht%/d dﬂyregt grrgngement” is meant that

theF&H?Bé Siréed in a dlfferent order and/or they may be divided. In another specific
%éﬁ c cl opbuty tetrahﬁgro 1H 3- benzazepin
embo)d rg}q tﬁa ermpplaérr%wmur?_ger&l(]‘ Pi)%ﬁ)q @}pea fﬁcogd immunogenic
polypepiideaceticisamkel y acceptabl e salt thereof and a
283‘?1 lc'carsrrﬁir)slt{cxrvr]\r'ga'rcgorgrﬂg I?ogtgg rnfé/%r%rtrrgnfmua&tcgn %rn%(r)ria |rs|t rrrlrrpur}c))gemc
polwppfade@stthet braly Intrrnmoaemkr mlmealldetlh dreaqmmpbsltnoragféhatnam}y the
o@rﬁé‘rﬂéccbr% h@th%e}ﬁ\fe n th@PddAtain éla#e%é(]ﬁlﬁde"rﬁétYTm%gemc

I scussed a ove, m contal ni n t1ona
olxpﬁ@rdﬁﬁegﬁr% 3a>gé@f @OWHW‘"WQOQ%‘WYP%@@% the carrier

t abr}hétcomwgﬁ’ﬁdﬁ arcb&drﬁ fd the verdidh efrayr&aﬁlpﬁé%rre%emgrve@taﬁ

At ess na cont ain ﬂwallnrcont |n|n%=7_g %ﬁ?% ;
eé;f”é'?’%’blﬁ Cﬁmg”sf BO'E LAP Ry AT e Xe B I, YRRl XAy
] - 3r pympaditiogs decBrdingyto thelinentimneadanodrapVettaracy tbmpeade g/

hetgrgﬁga}sap%nh/ﬁuégdtrhe Evh%b Eﬂéopgg%r 85@%)4(‘.'0}1(? ﬁ{mL{rﬁggn 5 Q&){p%gfr%n&r it may

compige ap@rhartoraﬁ@wolegmg@hﬂ@deqm yhlﬁ@tqgﬁwpyenw@for Moresthan one
sec@ﬁmﬁrﬁﬁdﬂrbé@wlclp&)@'e fid-urer tRO Béntlor & nsbréthan ‘bﬁé brafeedr 0-

H 3- benzazepi n- 7- ridin rrol.idi none
oF 55 I R e oA Bt PR YA SSo be

useﬁﬁrarbdrlntisaisr thaband atréely ardeltéd witrepatidgen ame uédutt irsigerdveday

rmnlun{)’gglF% rqtro(l)pptgg st%&%hej |2ftegt|eotng o g]rs %f ﬁ%ﬂagmbe&eﬁt \ggeenpthﬁ
patho‘geyis) I-di)(y]n Be cggqqfﬁl\nylhr; cczrtrpyrs mglﬁqvglqi tdreeachieved by CD8-positive T
cell?ﬁéf %%ﬁ&ﬁny ?é”éo!tga(.zé’iﬁ &/‘%Hﬁeﬁ%h %ﬂéaé&chtdt% _5&¥tivk § R R pdite is

nbi'nat1 on w a seco erapeuti c agent active
mara@greﬁgy tqerpéesgggﬁeofﬁlg-éagglcﬁ%@othg helgerel eslls. Therefore, the induction
1-{6-[(3-cycl obutyl -2, 3, 4,5-tetrahydro- 1H 3- benzazepin
-7- yI)oxy]-3-pyridinyI}-2-pyrroIidinone (or its
pharmaceutically acceptable salt) may differ fromthat
when t he
1-{6-[(3-cycl obutyl -2, 3,4, 5-tetrahydro- 1H 3- benzazepin
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7-yl)oxy]-3-pyridinyl}-2-pyrrolidinone (or its

phar maceutically acceptable salt) is fornul ated al one.
wWo\ppBoprat e doses will be readily appreci at edPOIEPIW0$E52448

skilled in the art. The follow ng exanples illustrate

the invention but do not limt it in any way.

Exanpl esExanpl e 1: Prepar atlﬂn of round tablets

containing O Qdnmg 1-{6-[(3-

3
of b?%%y%e;%lrgf ¥111m e}reidoﬁsé gltp ﬁlggjg{f s%thr?éng ?Qrfggg% J\]/eg b%{:&r%ﬁ%ng
diffewemteyawmm PoBitiansgh cembpioationadf arsedmmtedsmcvteie ranaaderh"@mant
ade%\mg ?sdofgglgﬁﬁlgﬁ teleRt. §nd HV- iﬁl%'c?ed% &%ﬂpﬁcﬁﬁ #e%bove-
press to uce rou |concave

desprat[ﬂdé/pgclrwtlprh arg qghgrrf@fr@rprlapr)gnfgggnnh{eaﬁdorgﬁm|naI phase of HIV
.nfeamémeﬁme%fwa&u&nmn rHe gguetnrmgrbr%yb@t bhcrelrgiﬁah&fthetr&%unc

on _was dusti ng
e B CHRRIGOA PR TR 66 et oF MY T Pasiers B actie
antiesd@biran thepep) atnitk ero@bedcditatiant ar get 4% (w w) gain. The
conposition of the carrier tablets is given bel ow
Core Film Coat * Renpved during processing Carrier
Antigenat i on was prepared by dissolving 4 g hydroxypropyl

cel = : acid
andC{ n&&;%%eoé (J%?é}ﬁgjﬁg;éo E}Eﬁ\/g@o&% rgg%}é}a{j %’H—&)p%:tﬁr?b%@st hanol ,
Pathedena riniddet Niresggh bactar. niretogra fang t eheraprrasitiee Praanismyi h@f mful to

ma,tnhﬂs indl@inow4yme to 100 m vvith nmet hanol .
Iobut%ﬁt-Z 3, 4, tetrahé%ro 1H 3- benzaze

-7 %H'tg“li‘?(ﬂ clygepfidei #ntiagns lo bep%ﬂ“?'@iﬁtﬁ nBh&oNBLPIFP s¥oP Béw‘c'eO”de
encbéling baymwe edicoﬁcmglblth)e’lm\mdtlbn inchaBiabtdeds deddl from HIV (eg HIV-1),
n, was

e hREY S BRnaRgffodl B Yo dbeusl BRgorsarieivg thereot o
Immvesisatel i Espe neetdinoatay eadGPERAbI I€F Ah, iﬁP4arIf3896 dfont &S\ lepr HSV2),

cyt&n@e@aﬁ%@ f-ggﬁecﬁ)aéﬂg d—ﬁhﬁnu uth %h@j oP rc]et‘ﬂ/ai \%scfﬁgre f EB&@H Barr virus

oSi tion
(sugh 2R grv68 or dpivatives tgergaf) fVﬁ”P@‘ﬂBZOS@é ehEHEn Wégszht' lll'and 1E63), or

frork H%)eé-atlﬁ@wh(ses'u@{% ﬁ@ééttlb@ BRind (for example Hepatltls B Surface antigen, PreS1,
tetra %%ﬂr 0- 1H 3- enzazegl n-

Pre82 308 ST V95 oo TR % aok peatisiCyins (eq Core,
E1,382, 67 NS NFBHASKUA, NSAB)aI83A dhd)B) @né hégdtitis Ervirug@bhtrjen, or from other
turi I’(]

242 .6 Total 243.3 * d fa

e e S Lol 43 Aom STRLES AU A ALV M oo F na o
proledataiderivadivés 0@Rofjg pr Bntgénsrijomr paPai@luegza virus, measles virus, mumps
-~ 1-d 6- I P HeR

V"”%L@b%&%g%ﬁ% gmgex f’o?eéfn‘biop pyr ir d.ﬁg{fg %_g L1P|F26IE1dE%oE3é B4, ES,
ES, T&0| @Q\@,Vlrgsmst mgqﬂﬁs@m@ Feyer )ofgus @e@guq-ryirbﬁ 'chkzbq@e encephalitis virus,
Jap;née’s@ E[n(:gprfé)ftiél \m?.@ Urllnf%e§za4v ras (dulh éﬁhyéﬁﬁa%gﬂ;lttm nucleoproteln NA, or M

benzaze %/ néj 3-pyri |nyé ntPrr0| di none
Prolgi e Oh CRPEF t&P”F'nth "Ref) nﬁ’étfgeﬂ%§8?‘f38e T rPAElesApPUhggens such as

Neigsetie ppt inaltdibdiev. gonereiear atdi nmehinditidi§- [eg3 transferrin-binding proteins,
Iact?%%lnook?#otl%g prgtlb%sélp % ta?lﬁeosﬁ\h%; gfv]oéqeng’s {? T exg%EBI i p?ot Ju% ?r)éf%agments
thergals Gody pg@ase S. agalactlae S. mutans; H. ducreyi; Moraxella spp, including M
catarrhalis, also known as Branhamella catarrhalis (for example high and low molecular weight
adhesins and invasins); Bordetella spp, including B. pertussis (for example pertactin, pertussis
toxin or derivatives thereof, filamenteous hemagglutinin, adenylate cyclase, fimbriae), B.
parapertussis and B. bronchiseptica; Mycobacterium spp., including M. tuberculosis, M. bovis,
M. leprae, M. avium, M. paratuberculosis, M. smegmatis; Legionella spp, including L.
pneumophila; Escherichia spp, including enterotoxic E. coli (for example colonization factors,

heat-labile toxin or derivatives thereof, heat-stable toxin or derivatives thereof),
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Exanple 5 : Preparation of oval tablets containing 1
mg 1-{6-[(3-cyclobutyl -

WQ2®840B7a et r ahydr o- 1H 3- benzazepi n- 7- yl ) oxy] - BEPEP1008/052448
yl }-2-pyrrolidinone The core conponents were passed
t hrough a nom nal 30 nmesh screen and then bl ended
together in a suitable blender and conpressed on a
rotary tablet press to produ oval biconcave tablets

w th dimen ion,s oft 15.t$ nmm X _8 nlmfx 3.4 nm i.th an e tox
enteBRTAY AR B o, MHARIPATN Bn bR e i ialylkgnionn or
derivative$ tdrenile Vitliip e dosdingd. anderadtoalexah@e kcholgra dkie or derivatives
therteggJ .?ﬁogse{lg\@é{? ﬂc‘h‘f‘im r§g/§'j&n ﬁgysiegteﬂa#%g}/%)@gmgzl tslﬂfédspg including Y.
enterpeoliticer €f¢re¢xamlﬂ @tY9p|psotglm/erY pestiswy. exsugotpberonigtitGampylobacter

spprr?]ggéa{lrﬁg cd %fdnp@or%&% 5ie %xﬂ’g &ﬁk&h@ bnd Hbéé‘ids? End’\@scoh Salmonella spp,

di ssol vi n OXYypr op |'ul ose
ol . Besaophy S filrpadou sy e o AP G2 Mpiudng L

moRdivhated MedsspeiANbsO] |ﬂcl(1<ﬁ|h'é°~)Hl pylRt kfarnQJxamf)leLtuﬂials@g catalase,
t he

vacbgiratﬁﬁgg{i@; %gﬁl Croaﬁ?s( .{;plplnb{e:hglﬁg Qrugmosa Igga'phglococcus Spp., Iuncludmg
S. éur{etﬁ:‘& [ 2pigohiobuEytero2o@yd sbp.t ﬂtCiudinyCE dfadddii 3 - b efaz@arepClostridium

spp mc%ﬁh n%f%] te?anp\/fg %(a?ryplé te?anugx i LxﬁcpH&?Eﬁve\aﬁ?{e&g%o%gﬁﬂwm (for

eTcarrirer so a soni ca
examp;lef tringm|topin ard gefiyatiysttbereeft Gaidiffeia (foh example clostridium toxins A or

B aﬁ@&&rﬁﬁﬁ\feéttﬂe%bf)o@ag)‘@s@ﬁ JinkM&iMg B, grghrgc@gord@éfnﬁﬁ botullnum ]:toxm and

sol ution was_di spensed onto each in an arra
dervalives dhereeih| C41ebFHUTAISPRA @CWQ'F% %r‘i”@’ﬂh?r fgedfar cﬁXE'@ale dlphtherla

toxiflahd Q¥@Atiads th&@&f) BYrellddspth) iMBIUMHIES . butddoRET @6rSexBishpRIOspA, OspC,

oorp o eb ot Rt GEvo b RPoA PR, BT ior sfkrante Osa,

OspQ) DwpderDipd), eEsan@ranbec{fmtaamplap@smﬁt | @spQHf Disp, \OapB), B. hermsii;

s i tiancof t.h [ ets. | , TSRS
Ehri}-aw‘fae%%gﬁﬁyg!n;&ng ﬁgb/ of: {trLér ?ﬁ&ﬁ’ c?fg‘*g)lasgérgé(rz nC%?réJI%yLQ\ﬁ\rhcmosm,
Rickutisiganpptindudingf Rrrivhelthiit Glsproxdsa mt/m/wﬂ/nggc Gragherggatis, C. pneumoniae,

C. ﬂs;t{a@/ [éﬁosplra s;f lncludln L. interrogans; Treponema Spp., including T. pal//dum {for
t et rahydro- 1H 3- benzazepi n- 7-yl

A Xy
exa]'n_pga HB? " arelq%qr}meznbrﬁ@pr PELSing): nb rentiaoi. Jof?éodé@%g@gngrsdenved from
parsr@tée s@@ﬁ@@@/atsﬁzb&t)@rkp@ uddmal P.3AIcaRMm S&d Peolv@;ndro&&mma spp.,

ooy 5% S5ak 32 A el SRR beiRvs: SERbRe oS hitovta

Batteahlspp.sinelutihg 8. chicaotie Teparadsoma Spprrinelndinga . app'r@mrdiamml,yncludmg
G. %)n%//gm/eqs%%n}arg h; nlg,lﬂdllﬂg Lg ﬁg/gﬁsPﬁ%uﬁogﬁstl{s ap mleuding P. carinii;

r'essi on wa dus
Tr/Cbh@cfPaSn@p TrmBJdtr@bT etagingkst §cla/m§tqnﬂam@f emlu;ﬂnq § aransoni, or derived

frorﬁ’%gét%cﬁaﬁ @Qﬁd/&@@bﬁdlﬁchﬁ?t@r Qlﬁfcaﬁ]s%dr%twoc% Qpp Th@iuding c.

onposition of the carrier Tablets is given
”30@5’?’é'i7§ | m Coat * Renoved during processing Car r| er

s oI Hmhh@fbawsmmhﬁgms adiuby aﬁhig%ﬁ@ﬂé/riv@@ fr5mg§tﬁéy®b&bcy§l§/§mmbludmg S.
pnegmoalae sr?é( ﬁ Ftrep}ld|¥sl;|lpc dllne p}[']l ggho?em% S CclJtetal{ra apttgéan
PneamlysindéBioghreinnBiophy stAsts, ﬂ9&9a57 MEPTrRubing €180 Iwnrowltﬁathogenesm

25 ABE. B@oénd mutant detoxified derivatives thereof (WO 90/06951; WO 99/03884). Other
obut yl - -tetrahydro-1/-/-3-benzazép

bac;qﬁlabargggrbz){%ludg qugqna ,dﬁwe}d_frgm Haemop ilus spp., including H. influenzae type
B (for example PRP and cornjugates thereof), non typeable H. influenzae, for example OMP26,

high molecular weight adhesins, P5, P6, protein D and lipoprotein D, and fimbrin and fimbrin
derived peptides (US 5,843,464) or multiple copy variants or fusion proteins thereof.
In particular, the methods or compositions of the present invention may be used to

protect against or treat viral disorders such as those caused by Hepatitis B virus, Hepatitis C
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pyrrolidi none was dissolved in the carrier solution

Wi th a sonicator (and by al so using a nmagnetic
waisner3yo until a uniform sol uti on was obt ai NeRICTHEP1008(052448

final concentration of 12.5 ng/g (Ww. 4 ng carrier

solution was di spensed onto each tablet in an array of

carrier tablets. The tablets were dried in a forced

air oven at ~50C for 10-20 nﬁwut es The corrp05|t| on of

ni shed tablets is.as f urin o
PRI e BR IR yivsc DL BEHPlikS Gfeie vivs,
badteviahdiséaabd sich asdhrlsalcausegl by ya2bangeriuth 0B& cufgsis (]' B)2nGhlamydia sp;

anafl)pr?@?% @Feég% h a? mil,ag?A, 5-tetrahydro- 1H 3-
bentiaeks wcwn}&e)idb@v}hese praclfididispase-statesy pathoedengiane etigens have
bee-ﬁe}gfleﬁéosto%%a?'o?[b?&gnpﬁ)e G2 28 arethdP PR BB tobed%nitg:upBn Freope of

the@gﬂ?ﬁé}brmemw 3,4, 5-tetrahydro-1/-/-3-benzazepi n-7-yl)o
Xy] -3-pyridinyl}-2- pyrrolidinone were prepared in the
manner described in Exanple 6 except thatthe

TB agietfi r ati on of
1- {The[paBroggrcimaipitrdxar@pld, Bk Bydodbetedupd tubelddiod3isbenzazepi n

Cari%x}éler%a%ﬁy%nnger%yd’én%onf}lérﬁ 7\/)2 ngEFRBLI% g"er}grr@(alnraletma cr)éstallln

| ONn wWas varl e |l owm n exa
(HspXk &igplAe R DY 53 nidvABR 6. FyRE07 Byv23h e RV%ﬁ@ﬁeB%ffﬂ BNQW coRvigadc,
Rv@é@@mv%éoahk/%ogm‘&éemRU@%? 65@«1%0%@1 i Kga@sﬁ\csﬁ SRABCRPT 44,

I nve ra

MP@%MF’J 49 '§$Fr’ﬂ%§'§§f3? H@SF‘r"’Qb'r'%E’ 7? chtﬁFngCBPPu@'FDastW%ﬁ%tPé’D 38kDa
[RvB934F, eRer1atRv0p3Df SEIATRESH46), &v 2GS {ak@h eR ST bAG, RA3E, Th3s-1,

e DRyt @Sﬁaééﬁﬁﬁgvﬂééﬁ%?ﬁ%f?ﬁg%wﬁv S5l TRc2, an

espetiallyNioB2e RaBH Re12UDR\GINSL, IMTe Tthes- 1armEﬂCBh EFetHoMRYa), hTCCH1,
mT?E?%ﬁ&( PBBBG'A}M#%F '&’éﬂ}é% ‘?r% AYBERSSlsR a?éoeuﬁE@‘ére:fgéi?% Blt%EeZnesdand

a nom screen trans
varighte rﬂwof aheretat eagtiwp.ras fcmexaruple thiee mlurirtides of M. tuberculosis are

fus@@uﬂfo@%@@F &bbémz SU&H‘fHéuﬁr% may oY & Bt &)n%t dﬂ’z’a% rBlio #3688l Erd14-

are calculated fromt er cent age iven in
P A R MFAISD | G4 DBV NS SBEA0E B e BP VT e, DBY-MTIMSL-
mTERCTEHOBV-AN$ (WO ©b/58 A8y RA1 2rmu9¢ha3bJAg@$EcémﬁRé BT HoRa35-

RIS parnfis HE o T B8 secpe TRt iy o il e g by SEQ 1D

No 6 @0WQ2Q06/TT%240 atbheates with earzmessie hhichiSeutd¥ & thie sdcu&heer is mutated to

oth%ﬂg%ngseﬁaltrig% gqu ﬂ&egn%&r Erll%tf/ ?‘khﬁﬁ%* % &TS? Egg' Mﬁe?‘m% h@igzt/gg of an
appnenriate lenad (sly SERNID w22 of wmmuzqoamﬂmcapaﬁeatala@rs&ﬁ ID No 10 which
is aesteaéférﬁ:@ kbihirR ﬁ e ongpsrtarﬁ\'% 'aﬁ@%h Bpti é)BQI N- %prlnﬁgl HAY-Hf H%atg%

Printing ?8 ul ose I's dissolve hanol
(pogitionsr3 arﬂ& 3) ﬁh‘}c;'”t"\‘ﬁ ichithg fladnyiziad eelative kfhe W%tyﬁéﬁﬁh’ts §t gyysition 706.
mat eri al used are cal culated fromthe percentage
Ch)/vey%htas |ven in Table B. Sufficient nethanol is added
EBIYEIA 40498 t ar get on w/w basis. The solution is
t r affsfrathogeh mey, tfitreexamkile chgoa Ghlaayqbadp Egi Gitraaigmac hi ne
eqmma%rwar&.p @sowv%@én@ghmg&a%b bg a‘e’h&nat% arré)%@éicted from

| anet er e actua

CTig R 083, %T%Eﬁé\"o'\")i G132 BrEDBToFend fagments faeoh SYUE and
mrﬁ@oﬂﬁﬂ@ﬁ’e@rﬂi&ht&df lafy16nd tHBIGEF (Buéhta% Pristdeing PR{ISpRY SfEdtshations

ineleB] IRE P e AP e FefodtRyreign ol £ DR el Edots, Spearc

sequaraes end b(ﬁbtblleeitloh@thappbwbaemmaﬁedtdnaﬁesmlbéd i WI2006/184890.
protective layer to mtigate solvent infiltration into

Plasmodium antigens
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t he uncoated carrier substrate during the liquid

di spensi ng process. Table B *** Methanol elimnated by
W@apaoaro on. Exanple 13: Alternative prepar at PONER00&052448

Oally Disintegrating Tablet (ODT) carrier substrate

Manni tol , crospovidone XL, xylitol and Neotane are

passed through a nom nal 20 sh screen, the mxture

and the unsieved Mnt Flavoring transferred to a

S B RoRleNgPToand AL 84S, LA v PAL0K KBLEL Y,k &
Plagtheniind ep. ageP feleipgan ot vayh a noni nal 30 nesh screen,
tr %?E)?nﬁﬁéj ahyhB 8elfled ﬂgﬁ]rP i%fbﬁ’;af’tnﬁma[]&é &FcumsE&%{Hfoﬂe fproteln

bl ended for ag pr oxi mat el m nutes. The wel
a

protei. BFEME-1 & de grigeadylei’ aMéB 3 F¥M't w Bewféﬁta@gé RAP. A
pa rmuag h{'tﬁndgaln’d@h thét nTafsytHeenéﬁtmrTJaas Iafrsnmsss mymle SFSEH cbrﬂprlsmg

subBgist A0 6o aBTarY PORERGLDE I aREPED e ghrotel o algparum
linke®vid faunhmino a&ids uf mabn‘eszrpottnan wf ipepetitts Bisurfdcz ianggedno the surface (S)
antlagrgJ Bﬁ%h&ﬁ{sﬁ rg \?{g?ﬁ g ééélg m[%%ﬂte@%eirg .Eﬁog\la]ge% a&aasl?‘pggrotein particle,
ande/vhwlltoeccb elrosssed il thew/artigernpiren &BYdt ripdhicapp nixed pagicle known as
RT§j 8s Ei'ﬁé Ql?&tljré’ br IE*?BP& IQTé% is J Q@&s‘:edmwm%? o‘ﬁRfA‘lB Qntlgens are

nmposi t1 ons he 1nvention This invention

deSP"équt"é‘élq PHGIE 0%&?%@%@6@?@% 'B%dea’ﬁd'alﬁ’ﬁéfﬂm ERfe GLYRP,
RAPNRAPRI Bé’dt@&tlnﬁrPfosZ STARRPES AESH) OFSES!, P&zsra:’fm BFS27/25, Pfs48/45,

spe I articular for
S B T SO SR (T -
inveddor is @ldoatposition @lngtisisg RDS (SosrdSsproiemrts ad@apabhteh&dof such as the
CS gglqgﬁ: ' &Qzlin c%gn% |tﬂ_ oﬁg l m&%%{?rﬂ%?&%laﬁac’l a\ﬁﬁéens %.ch may be
At T Do responses 1 n subjé ecour
selqptﬁdﬁoree«ampierf@nbﬂ)egtous@hmmm@sf M82dkigEBtsndMAel tPlﬁse16 LSA-1 or
%
I R e G e e Rl
antigembpinging Pofeimenddmpwpegeniciiiagments ihesedf rieish pnb R (sag e he
woadAbpigt rati on of extracts, subunits, toxoids and
capsul ar pol ysacchari des have been enployed Si nc
gBYRe ope éﬂ@P%é@?@ﬂ‘@%‘é i 1gURDEOH RAdrHl G Segpar |'rafBP%°ge"'°
pol)tpbﬁtldes aredeldcaeidii sraigénsfedivel fen PaSmbéien falcibarumunedr
Plad Oaau SOV obvi ating many of the risks associated wth
TRY purl fied proteins fromnatural sources. Early
Farcemneleamp fichemder seerrg imasieogenit polyeertidas aieseteated cﬂnrrtefntlgeﬂs
deri s falci r 0 x dre selette egas
Qé@ﬁ&h% WaLGH §Eb98Fng:aa‘n%eﬁ{%?R @5MSHhx e ElRetek

onse 1 n Vvivo It was ap reciated t

RT$ ﬁfrmﬁ@m%r;@é@f@e@swmew MS§’01 R-2i ARt 1 phySA-1, LSA- 3and
mnﬁﬂﬂbéﬂuﬁ]én@&ﬂv@@t@feo%ﬂ%h@é&n@@g%eh@ ther@dscri bed and

Rkl B e VAR BBl

espbhellyrwm;n ipedsentes poths éorrantla trived patticlekecdwvab£BT8 Esponse.

F:%b &Fé&%i;%% |£‘¥r9&v%e|r°r SEF)qD% neration of

C|rcu d'to the antigen
to Avﬁxce,mptarvé& faleigargpéed prpt@ln dwé?féw'gﬁre@tsmwn 5 $Rf thhido 12. This

parfdliar 88JleAGcdrYSuntS Rhé ESPSHRSREY 8NP, FALBAUANGS7 BYaid), which also
Con%[?cess i nvol vi ng ot her eI | s hat re either

St BRI AIPHRY EQ"U %Stf?é” §-10% responsibl e for

genﬁbaﬁ spegifianinbbddef thelienionBa Gt isyunogenicngdlypeptide is RTS,S
and a se%rptﬂlnﬂlmqﬁojagr‘ltlco&#y&elptlcg Olsgﬁw %S ;%Tét%rf%n‘ H’e%gnggc}furﬁ _fa%%e!rﬁr)') ‘oran

lmmunogemc fragment thereof

HPV antigens
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antigen sonme years after first exposure to it eg
t hrough vacci nati on. The cell nedi ated response
WO p0dl14830 t he i nterplay of nunerous different PYPEBR200$/052448
cells, anmong which are the T cells. T-cells are
divided into a nunber of different subsets, mainly the
CD4+ and CD8+ T cells Antlge% presenting ceIIs (APC)
such as nacrophages and dendrltlc cells act as
h t he body for
for %% %r1m %”e&%ﬁﬂgé%%fgﬁﬂ%ﬂﬁ%“%ﬁgaﬁ@.gn anti gens
ard hdemtgeesjofm,%ekpt@e ptelser dnvanticangedys for examie dpe sigtisgidpm the
Hué.ﬁﬂséﬂ.ﬁoﬁﬁ)v.ﬂuegm&&) doRSadEioMaGLE,hRBY Hokhiidh RaRL AFRPGSHPY 11

ese eptl es are subsequent
andthasgnansépr dhe 'ﬂ%Y WFUSRS ERSBRNSIRIRIT earYisal gance b 6 cHRYES, HPV33,

HP\((M"QPK/BQ HWSQCHPw?S @«FPVB@G%WE{Z@%@%H@?S}tIH@né\EﬁbMIﬂéﬁ the forms of
be recognise an en-s
Goni g TR aEelss e e Tdor e POHISTS (P PRI feaiclos o8 cpregers, and
fusidn preteirss)comphsing é4or more anhtlgsmmmgmi fesen mbeipamrotgma EpE2, E5 ES,
\F‘;.hle%ngir%hﬁoqngregw&l mgnt t|\e fo drga Mﬂlon gi%le%n ar%ﬁ ﬁ_}Fbgs d@glosed in
WOSb/ga2d7s and IbreselriDe(d@r)léadtspbansd P@ﬁ&@é@ﬁé&’e an array of
CytAo&b@?réd hB@tceﬁ/f&leiﬁlgUtﬁﬂUr Xarfb%f; 86?@61 ?rtﬂérjaﬁéutlewﬁp&mon may
he 1 nmmune system |n genera
CO"CPl”é%ﬁP’f/ﬂ@d’r il $arigenh EPpermple br'h% LZpntigerh@ppaspers, qr ¥h 2y L2
antigeSRésente R’&i@ﬂ’le‘ﬂ ds 8NirdshRe bklrﬁl@e LA @B MRNS %Idn@%yotem presented
0 ant | recogniti

alo 38 gg&?’teqrg?psgpeést igens, VJHf)ﬂ%eart%f?f a@ﬁ)&q_pspmer are per
se knewh sssemr e;taenplm‘m)m@a k$zn svczmdzoo 97, 0OS5 700 £ das 093/02184.
ndhicel PRFE TRelR et efih L& 8 PR ARA R g 2 o
prefessdtytbSfer @oam@npamcmang@mfer[mioanMdmelntszof &nglingINiesad YlRacomprising
L1 Eggﬁstn?la@@e&gwgﬁ% 1%?& G4 ng éﬁgﬁéﬁgﬁﬁhﬂe @ggﬁé'aﬂﬁg‘%ms Brmprise the
early mcéeflmseﬁﬁ(prﬁ:y ig u@ﬁipna/gtmq_prgftelm cagrigsto form ProteimDyeg6 or E7 fusions

fronh HPVHBO&%OFJP]BmEhﬁﬁsThJﬂ&Jf RE ofbiidtiohs 6EEd & ENlHULCte(WO 96/26277).
aCt|Vae B cells to roduce an

rovi e
PR e o B 2 b £ ey PRPRSSESH B X anre
molaaild, ‘paiferatﬂy afPraeit iDg EBfES’ﬁﬁskbrf i SucB&smpogitednlrsay dpienally bexide
elther cj)r%oth E6C er‘ltdI E?Sé’}gt%{ns ngtq-lo \A}]&D???%rﬁblg//m t‘r'leefognqg?a Frotelr\}\lh %6
Proietn EJ sE“pfus@e rpmidn onPrtotm B E6fEdesiof pratehoﬂddttlelhally layptigen trom other
Lsdi g@g% h g@{; es in the
Hp‘g?ﬁ&c@ Bl)bh(l)d?%%?lﬁéa?g@gogfl nu at ory sfet&nal s In order
to be present ed on VHC | nol ecules, a foreign antigen
HIViRgeh® directly access the inside of the cell (the
cytosol or nucleus) suych t he case when a
vi 3§ PEoge 'PAY%: &9 R ER'e: B’ﬁjﬁg é'lgﬁ ectly penetrate a
hoSthus, @ntigeps nady tbe rseBMAd frarmdi IVidenived ahtigeind epattiveladgHIV-1 derived
g antigen is processed into small peptides that will
e Toaded onto MAC | nol ecules that are redirected to '
t hédl¥é dpfanddNabproteins ate Barlyupetainadbatia they graCp@repsedearty in infection

andSE HetbSerRB oﬁ§tﬁ.@wréﬁ>rd€é{rﬁ oki nes such as interferon gamm
that activates macrophages and other cells

In

par't"? O\§f agne epcadfssateaty AGchReOR @Mﬂotwaﬂ@rq@aé 8‘&%%*19&’” to

poskagisiseveasichctivitied! exi aampleemu IN2S pro®irgis gnawrzig ausetRE fe(MdeI)of CD4,
{i atlon are referre

the B ReBb 1 kel Site: 3 Bpughy i bioBe R4 Trbflaht Gnk
debp@ﬂ hivdgitiarialhaNefiinteracts mab dret signabpatiwayalf Vicels artdendusasiamective

f t I Syt i
S B R o e R v e rave

‘cross-presentation” The nature of the T-cell response

is also influenced by the conposition of the adjuvant

used in a vaccine. For instance, adjuvants contai ning

MPL & QS21 have been shown to activate Thl CD4+ T

cells to secrete | FN-gamma (Stewart et al. Vaccine

2006 24 (42 43) 6483 92) V\hereas adJ uvants are wel |

o o a

anti

his ?unacﬁon is
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conjunction with DNA-vector based vacci nes | ndeed,

interferences between the adjuvant and the vector may
Wh2008/167370 npact on their stability. I n additi oPCT/BP2908/052448

m ght expect that adding an adjuvant to an attenuated

vector could increase the reactogenicity induced by

such product. Finally, increagsing the i mmunogenicity

of a DNA-vector based vaccine may | ead to an enhanced

utra

moBfifef s iR b Rt BARAGSe PR BEL RARepRElsfbng proten ans are
severelyseqpemtisddip éetrirgmisatioh anheatbegmesnemtvmo based vacci ne

I n

or o 2o gl & (AGEERTDE . R RO KBRS ol lREATorgren
Wh'@?'@@Ebsqueﬂﬂm:@éYedEDi‘@ SaseeArsd protg s e1pytrig Arpésiny Rpocarsil protein

p243d?1d adviek %@.d ‘BH‘&jﬁH@ BRotéth tRInd&REMAINIBBgWbIdd B¢ KRB bnd Howley
uvant as a boostlng COﬁpOSItIOﬂ

M 1§%¢?OWH@V5°'89¥Y%ZB§ TNA | ndeed, the |evels of

parmeiGgjede YRELrisH tg MHef55aambdditgn klmo@aglpreoarsgf profein, Blso called

PSS PR T Ua 0 e AL Rap e esB e e 1 Riminus o
p550% migiigiapated) triggeDAls aseqiatibn wilmthepyblasmicaspecadi aell amembranes.
TheI rﬂerjh&%ﬁe Qgs%I; gféglGalﬁq)\Sgér%?dlry re%?u&?@oe(% Feg Bt tﬂg&ﬁgﬁn&ﬁ}c ﬁNA along

Item a r es onses
Wltftmmj VIF@II@@ﬁ eelvias pradeins thatrteqasrs th@bumgam dendrat pagticle friem the
surﬁ&é bf%QMec‘Réd &dll. %%Wﬁﬁhgg:%@@%@ dy ‘Ph%‘VirQlTy R6&dd Wotease (a
Ganne et al Vaccine 12(13) 1190-1°196) In
of te%FoaJ,gen% HIringhihg B asse%ffvpgga;urat‘londnto four smalier proteins

desrgﬁﬁtled o/t (ln@trrxqsﬁq)c; CA\(@pardqp;urﬁm KNGSn uﬁt@ﬁseﬂfg]a@au Pe.(DYy
uyv S
bt dnafigh Bec iy eREb B IR o EPeS i elbdiermpoptain

several dtheresgianss ebichvare aeaved epand egnalhia theseriaf asgreptides of various

s EE3RORENEG: U2 R e 05 RS G R

actigygf wecfwﬁ%erend@ynth@{t@&f@Itfmfgctﬁmm@r@mlytﬁ@rqqeseﬂ@g
geﬁfé A Nol§@9M§ dérﬂ@& fr§ﬁ1'tl’i@'lklfférhﬂﬁl ‘ﬁfyn%%lgteg:@ﬂd' 01965@ Most MA

| s are needed for_ optimal proteCIVelmTunl Y,
molggbeédprgplpfttpqheg &9 {Iﬁgllwea§tg@5% githe Vidpp lipid Rijayer, stabilizing the particle.
A swU%feﬁdeIAOl@/réHrlmd Im:d@rtlekeaeeber Iyl sRh@virierplhara bt bemq)art of the

cork RIS B R BB MIGHRELS Sl o e
tran§|b’orsof|the wnaégembnbmecme A kgoyaphilaf sigrat omMAhmmesd)gnlzed by the cellular
nucfégpiﬂﬁggﬁagﬁn%k ﬁ‘ﬁse&{eﬁgmbﬁbn\éga]g\g%Hy;t?ér?%&eﬁ&?ﬁfv?ing cells, an unusual
propRskytferya remMrgs.cel | s) with DNA-vect or based vacci nes i

e RRkeds D), prévﬂalﬁ ?Arm¥ @rfét&ﬁ§al%ré d'ftvrrﬁ‘bgh EIH.L, af:@ﬁﬁhﬁ% Haals been

vectors such listeria, (inducing
demoapialgd '8r‘”t9raE‘é” {hdPeBP4sgn Pf RS '?/adé{&tP \i%d”é%rpﬁr@f"?{‘ otz
parteid. CH8inteFactioh betvesipGag asd tjolwpNiet A idssbatiaghecause the disruption of
thlspr{térggtlop%g%éclo ﬁgﬁrllenlﬁhlég vzlar!;al rg gtlon y generally give rise
al ance response t he
r edue Nﬁh@llpn obGagis ceapansible for mpacdicallyaecagniging deass-aatiedpatkaging

s.grfaﬁasftmv Nirye p&kagﬁges@mws% R ERASANSoF SRR AR M Be 5
or even unvi ab especi al ¥ I N NMAass | hmuni zat 1 on

endyf BigrvaRN g ﬁé“ﬁ'é\‘?@ {18 Fiedigtaibe r"&oﬁﬂe'iaf'%?fr?d?eéefo'agous RNA into
H|va1l \nmdy Nn:adrﬁdsomﬁ pab&‘gﬁhg sighalitBro0dH iaferatadnsBESHated By f4@ zinc-
finads t|f 1,r g ng {s nt because of imunity
g?h’H? ﬂ%ﬂ/@c' stgﬁrervﬁ e ddNa RISt the vector itsel f
Thuse b @olgixrdidé sgoh nidd@tesrintersciians betwelen ¢85 Gag and thewcesssory
prot@fn \}pp qeafdﬂ"g ggmaenr\%cgérg}ar@ﬁ (c:)g\'} nfgr\érlltg %S%ﬁ@mﬁ?v'ﬁéé MHE ?35 %%qsdnoé’l]so
the production of CD4+ and/or CD8+ cells and/or
anti bodies and in particul ar which obviates or
mtigates the need for repeated i nmuni zations, (b) to
provide a vaccination protocol and a vaccine
conposition which better stinulates production of CD4+
ceI I s and/ or CD8+ceI I's and/ or antl bod| es reI at ive to

T
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conposition which stinulates or better stinulates Thl
responses, (d) to provide a vacci neconposition and

W@ 2881670 on protocol in which required doses PET/EP2008/052448
conmponents, especially viral vectors, are mnimsed,
and (e) nore generally to provide a useful vaccine
conposition and vacci nati on protocol for treatnent or
prevention of diseases caused by pathogens By "better

con Fetr}sga}"sso?ée ﬁ%delao fdo a@%@éﬂ" g‘iﬁ%qté 'ﬂSd *or rﬁ%ﬁk eﬁt r%ﬂegéé) bt bud?mg Klrlons

from av efectedreellhus accordlng to the i nvention there S

pr %b‘ﬂv%ﬂ% eré%h%b%g tﬁ%&?r@leﬂs%wﬂ tﬂemﬁﬁgt%srngﬁmaﬁthe ZiHS in early

agal nst pat hogen conprirses adm ni steri'ng

infeghipa, wivera® trénacr'r?@%e Rinprivierpenand (o injqseiseiraaein aepdedder integration of
viral DRAV@EuRADRAI GRS plirhary braAls: dPPoIrTPEISa@G SN Virddn protease to

vectors co n one or nore heterolo
vl ey EOTTIET AUDRINTIG LA Gy ScHt4S NEBEADY or DNA syninesis (RNA
and DTVAI Siesgesai INA pdIyrperpéd, dBsnudiebseviearidroamogsyietmipaltiftegrass protein.

vk B T ARt Ol 884 B08 Bl i) obig me

carheay taompabiiagettéderd@invant are adm ni stered
Cori@'log]ohégﬁhé( moétoﬁ?gﬂ{ oS d’@% ﬁol%ﬁ’m@%hédd%d@ H%Cretraflraltdeﬁome Two

I nvention there 1S provi a vaccl ne conposition
majepaasyities ¢idRT(ary theddNAPolpd Ebenueiepsq i gRAIRe! activity of RT uses
RNN @th Dﬁﬂtalsd&ﬁplﬁ'teﬁ InYe?Qwaﬁ@éHElyaanB Fk1A0BRIA pbifne RBEs KHoWATY Ehable to

noviral vectors or nore heterol ogous
it SN BEET 6 "t b M 5nE P SRS MSBER i THAAREITE (RNA)
poINﬁBﬁNalsd elsactiatyiinheebnt rn(HmFGI'a)rdtepabl‘an&nl lesgamtial(rbleiekily ian
repl%% (%n%movm ethg RNisq%l ér%e er BKIlL\ rqthIS ;I)ro %elaggﬁ selgctwely degrades

the !RmmfrwgaimrdA pBN}é\mpmd rajelscuﬂm |Streldthadlmthea>0bmermgend ripe H occupy
sepbpatep Hﬁn-e\yerl ;glﬁg @Qﬁﬁ VMrﬁH t]h¥ %F %ggri %@5 ﬁbrt\go Pir&s Sthe PoI

et er ol ogous ynucl eot | nco one or nor

S odbAG5H AAabBTERLRL i JasRD Belstnclarpdpsie: Jhe gaing terminal 23 of

theMan@ R bortRdAvith IR T ;kuﬂ& 2RI BRI MinSab the¥@ BahdIRRagd M domain.
i munogeni ¢ conpositions suitably stimulate production

of A&t REEGEMNSY e haskeabring refrovieal RAAGAPER Isepied fte Mpgag double
strahdéet DA amthebéﬂhr%trarﬁmpfa&attﬂm g;eme@pem it i6feCliddpaticee 1 Ths

mteqraée?rewe\%edd? Ekal%&l @1 / Or S an sggi gﬁt %szcecg%mﬁ%ends of the
virag[phdA,i tfime meWandeaco@'npmsmhﬁewmthe ipahost geemosoraalsée to catalyse

mte'g)leclgor@nMé EQQ!%L; frost B Hr?:'aﬁ u@@%%,m%éﬁtﬁp eﬁl‘t du?ﬁ%ﬁrﬂegrase is

ogni s IS nmeant that t
suffiriepiio|catalysel indgaradien inp\oies. dds rpcé(tj@gmlysp@ot}ew aéppCIated with the viral DNA in

vivd ﬂﬁyﬁﬁg%ﬂﬁ&bﬁm' erélmon%di@ﬁsoﬁ’at%rﬁ ﬂﬁ‘e%féét@d 8 'ﬂ§£ bééH dianoted
(or part_thereo f% There is _al so provid

the ﬁf?{ Htsgfaiﬁ‘?” QHRK DIt hrar St‘%’é‘y%ﬂ@é‘oFtrFeggﬁ%ﬁFé{lpmge”y
viraldnomes.onpri ses adnini stering to a subject an

' mﬂ@?rlt?%%é:e% L‘Ix}\édg LE) SPCI: Jj tﬁ\c@Ms %f Nstléﬁ'hins doma'w the catalytic core

rovi ded use o
anddmrﬁé@mnabd\ommn t Fee mmrrc&@nelﬂomamfcoatarre@u" ohife mqwrements for the

cheﬁﬁétr‘?‘ék@élyrﬁ‘@eéﬁhyl m@e response in a mammal . There is
al sQ provid such a conpositijion for use

in
st |W11a‘ief'}ﬁeé’ %Wg?’}ﬁf‘ﬁmé I g@ﬂ?ﬂ’ﬁ%’”u RaYAhpighEfamP RS geigeied from
Gadfie@expihpeifdechgth Ged)he (@osibh BLGAY)) pBg (biehep podioe bi @a;g) p41,

p40&&8‘ / fa tho erl]%@g e@étfhlliﬁ)l)%oglo\%of ?HS‘ c‘%ﬂ»z? Pcrggn of-&ﬁ mtegrase (a

portiehraf ﬁpﬁstpewtamt(a pseipmiofrRatin&hv, Gp)200 prt 46ror gp‘rﬁ@ &nasNef, Vif, Vpr,
vpu, REVRAESHY l%nﬂﬂb%mérlgﬁ§/e9ﬁ@fe\sﬁgncf anﬂ{“n Fbg;%ﬂés thdrkdr,

one or nore oviral vectors co r|S| or nore
pariigatagy B §tds Npfang ﬁ@b@r@dmme@ge@m@avaﬁlge%ﬁﬁeree? anggmaunogenic

second i nmunogeni ¢ pol ypepti des derived from said

pat hogen; and (iii) an adjuvant; wherein the one or

nore first imrunogenic pol ypeptides, the one or nore

adenoviral vectors and the adjuvant are adm ni stered

concomtantly, for exanple by adm n| st eri ng an

o 1 - I Y L o Y I 1



10

15

20

25

30

35

There is al so provided use of aforesaid conpositions

in the manufacture of a nedi canent for stinulating the
wee@dnenron of pat hogen specific CD4+ and/ or OBSKHERMN$/@52448

and/or antibodies in mammals. For exanple, production

of CD4+ T-cells or CD8+ T-cells or antibodies is

stinmul ated. Suitably productkfn of 2 and especially 3

of CD4+ T- ceIIs and/ or CD8+ ceIIs and/ or anti bodi es

e natip) % FORREENoT Rk es ook
polybephﬂelssandlsr sdlyrmleatided endaling aolypeplidesicartels pandafy tCiMitiplmiifferent

[
HI\%%% a{§| xa gsryliﬁr?’a 4kbpmrogezwt'\:/ﬁn§%ér§wh%}%y_lbe sellelcted from the
aboye figiu| Sever@! di Bﬁt@@rlgensmwuf@t PP, b@mmprsfﬁdlramm%mseg protein.

MoteSth& bl §RflunRehiB hBRbdpti8s ¥ndidH rhd knanRhe 9Eint @RmBhogenic
antibodies is stinmulated. The nethods of the |nvent|on

polypegtids fach B \yh'?*h'tsé‘ﬁdﬂé\éla't‘tthBPb% ”&@”Pﬁ@%ﬁ%ﬁ@%"éﬁ&%ﬁ way be
anﬂ@kda Conplete nmet hod for ra|3|ng an i mune response
h th t had ed, b ted) .
The L PATRPIS T PGE TGO PRI T 6" TorunRobE DN 81 o
imnuniogenigfratpsmt thkreah jusednitURD gean inmuobgerépderigative or immunogenic
fragg%ny mgfelop‘ﬂ}s'eﬁ?o I(I& oga nfnd ger§|955ﬂv9f|veaorYrﬁﬁL r%;eﬁl‘d‘?rlagrﬁént thereof

adenovi ral vect or enco any | munoge
whesein jhsepad @@lowrfheefxampretemep@se@ apihewi @ éﬂmsas PRst A &g of
polyp@bfideld an i mmune response agai nst a pathogen mhlch
consists of (a) admnistering i one or nore fir
i nThi8Y é‘?ﬂ“@”ifogfyﬁ% oY ‘eéf?% ) "Prf DAY S5iuge hig ﬁ%ﬁ;@%m'ypept'de
enobumg s@ﬂ.en@sr Arpurecmlewmé ai a Gag bayusnaopliseSh thg idUaatidnr
nuc eotldes encodi ng one or nore

er
oo S OBt ot B P E R Ren deri ved 1 Lom var s
pathBifjeequeacelmay contaima nathtion &nsubsiahti=llg inactivae anyeeverse

[ i de, the one or nore
vagggﬁ%%lraiggg%?gPegh%RﬁﬁL adj uvant are adm ni stered
conderiiT ganelis/a cemepnentof gsttigaeard/ geneipdla Hivpenpme s tt éfjipe
uno%Fstc(d'a)that-!—I'naeF('ﬁE&q‘ﬂ@n&af erb i TBEORRE N SRMNDRVERIBE ﬁ¢a§ @e QJ?eSGHt in the

eat ed once) a repeat gives rise to an
°°”t frfel 068 ﬁ’éﬂ@%”t OAﬁo'éag%ﬁPSf‘ NG BdpRSHORT- Huch ggg;eerg%off@,l retain
maj@BCaL dpiopkd of FRF PIARAE spetifiic @RAABHINERI isfRIudBE ad pikath&p8 or just the
6€M thoué ?ﬂy need for repetition. There is al so
P Fﬁ%ﬂmea(a "met hod of raising an i nmune response
agdiheRT @npehérd géine isianhprateimpr coaos(tian acmbnding it invegtion

ot 805 s BT L UODGRLS POLYBER |y St
prokaryatig expresniqiy systemg- one or nore het er ol ogous

pol ydiidRdIS Hd ﬂ&%e&t.‘%@é’fd? gsé)lﬂehé)|ﬁvéﬁ‘95r?|s$f%ﬁéﬁ't‘éjd to remove the
I mmunogeni c tﬁse ptid deri ved from sai dpat hogen;

seqaﬁrbce(qnﬁt?dl%thgaﬁ rlxﬁl regv%]é Ieereﬁlot/ﬂé)f 6?{@ 38 rto araing |aF'§f for example
frorh BOTHERENING agid, ppeipliartase Nitdreniraings aminbaties gaerast triuakation is
refe\F%ﬁtct:(g Féné ﬁ% trN FJ ﬁgé V\?\:t%glg o?gcf%t%ﬂ%ﬂé/ héc' ng&ﬁ%sbe m?dlfled to rerréove the
myrigdration §tt¢arlfcrﬁgxemgle thei Gl B gvdefsletiarf site mayrbegempyed by deletion or

subemhrme Ntbﬁh@tn\%[? d?%ljbﬁ%h;ﬁt% INGEMEP 6O FHoHnged {raHBoge Hﬂéhcme motif of
| ypepti d here is al so praovided a kit coggr|5|

Leu( 7)4 BHH&CH 1By delgtiop &t Stiq%‘rhtuﬁ'ﬂﬂgcé ANe orptzﬂtiylﬁgmqsd € d1Bpqripaee of the
dilelitingnmatiPRCDa @ennregudtion NEdddkriiBaresy. #tiBriedndhaalP. A @EEIqN $08) Current

&o@ﬂggaééi ggﬁgne or nore heterologous polynucleotides

or nore second i nmunogeni ¢ pol ypepti des
erTm@vfanngansmyd)emedeogm fits fLﬂim&:hg(h as)gpd B0 adtfuneatet as g0 or
[ r

shohﬁrr@ﬁﬁ @lra fxﬂ%é nﬁJ't esn (ﬁe res@ékgthg rcl(c)a%@%;% sﬁt% hﬁ) if between gp120
a”daEiP“éHJTD‘?/ Eﬁ\f ant@ﬁ’d ”\GV PDSO 68 @reépntnlbﬁsen%@gltymcwdw@r@pqrsapd form as

vectors conprising one or nore heterol ogous

pol ynucl eoti des encodi ng one or nore imrunogenic

pol ypepti des derived from said pat hogen, for use in a

met hod accordi ng
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to the invention. Conpositions and net hods of the
i nvention may be useful for the prevention of

WO 0867300 by pat hogens i n naive subjects, or PCI/EP2008/052448
prevention of re-infection in subjects who have
previ ously been infected by pathogen or treatnent of
subj ects who have been infected by pathogen. Brief
description of the figures #Fbure 1 shows a graphica

representati on of the constructign of  pl.asni
oo 28 ShETo, FhasglpeterbbeRles v BB uree PoR R B er iopetteras o
conthirsations. g afanerbecdioge et i, antiges infidyfadtHey exHibilgigletion2@n patticular of
. : + ' + T- i t
e By P el Bl FREBRRER e mose . ©
RT,AnNeemalady gp 120 séaeheris soowrain iSEes!Di Nm@i nfiz exdnantary gp140

squérq{eqé:glog\,nquE@t|D¢ljofg‘_ er ent ti meppi nts; Figure 4:
ant |1 body responses agai nst F4, Figures 5-8 antibod

r edPBWEREENERAYRERIED 26OrNSHE HeNYEPON MGy CHMPrisg RRINES! Env and
NeffvBRATE 104k 5% FiratileBst B0%H B leb 1@ 59,6 fokl bkinghd, 96% of the CTL

.ex%erflthment s di sgussed in Exanple 2, specifically: CD4+
ePitpRes AT heSE BRYHSBUISNR aflBHie to restinul ation by pool s

of |peyrhurebgsnidpolypeptiddsraanorpiad tathd inkéntioa Wi comprise p1aLER4 Gag,

[ nj ' I | Ok, L resul
oo 7T s e 0 3 85l aySUeDO Sr AP Y Bl e R Gt po
andPlef @nkgend arstaoitbly presénf.nphoprol i ferati ve response of

I albliel e M A9 81 tAS InvBRiIBE bdGidBOR) A bEEdi OBl daBtidelcontaining p17,

sequence; Figure 11 shows the tinecourse of anti body
P24-3ag BER B - HypseiesNetireveid gf pusieotdes eqpepingtgmaipR) Rgnino-acids 1-85 ~
"trNA iin O 0 616500 RF E8ef( BpdlYiciédtide @8RddaRY irthuBsYBRRPBAbStides of

p24 and RT res tively, Figure 13 shows the
the G ShY R0 Gabwnd Pob ST PRTERATTRRS | s; Fi gur e
14 Sploifispalyraickebinat doastruafs dnh eorfrespo e yolype plicdd-igersf aacording to
T cells 7 days after two i muni zations; Figure 15
theé%%’\}\%m(':@/cb”géi ne production of F4-specific CD4 T cells 7
Riy s24affcodan apimisediferd z 6P BRI codengatimisdd s hongated Nef,
4 R.eat,i ~iloi= Spect 41 o &l gur e
BRI\ SRR Rt Sptneen iy Bt iR S48
tgecpigd e aypd 7 afd4d podonePimirerniGagt i 8RGRT (ragar ertirgsediowns
st ichisradptinmeaf - GIP-Breeddoh epfehded) 2@l | Fundatec@iNg; 19
sréowf g antifi Cg_tl on oft g&g-spe@l fic T cel
RECIIF €095 HBWRE by TafHCFP P fp%ﬁ

o ok~ w2

s
5 ntoevrﬂhfe%‘@@: i f
b7, LM cddaredptisised) Gay e tRndatsheis- fEERT i(dddoabptiniiseaf).

CSP(C.term - i f Tocell s, Fi h

qun b RRb BRE e i Phan Tt Ret o Rl B e et
(se¢-pg BF@ IR Bloshowanathed exerhplarsfisiom iDa fUSERECP & paf.-Ripard Nef

: = it ) .
bR o o o L MO MRS i e e
Faf)i st | ngsThe above recited sequences nmay be enpl oyed as

poliy peghédr@&amodimepOanyimttingidnitass lypBaptiaidicBataine lGap T iittegrase and

of use, i.n exenplar ects the | tjion. Said
Nel R BT e R e Garst Bl otb r PReB N above

nmerit ptheeemixsijoetctbs HIV antigeamalibe arfesonchobpeptide which comprises Nef

. ' o L res) T . .

or A enio e TR DRlool b e Ric B higot St p17 Gag andio
P24<pag QrHNMENaeniqderiyiygschereofsy iInfRUNGoeRi firgragntsghereph grherein when
bottip it drfdei28Wagl £6 Bleberilierdie aCRRStRYE TV Sdigby B iﬁﬁlr!ldn}é?éiﬁb_ fryment

6 H s residues may be enployed to facilitate isolation
betygentieMyr ot ei n) . Anal ogue proteins which have
Si gfier Bxamad, Neeig weitably fuldiengthNgf.eg greater than 80% eg
gr [ 9 e 0 Ll 0.
Sodier SetalE R G by Sorhe BB TR IE R, SR Pas reBlenen.
ref erence sequence may be
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enpl oyed, especially when the anal ogue protein has a

simlar function and particularly when the anal ogue
wW@e@Ba071370 s sim | arly i mmunogeni c. For exanpl ePCPEP29OR(52448

eg up to 10 eg 1-5 susbtitutions (eg conservative

substitutions) may be tolerated Nucleic acids which

differ fromthose recited a%ve whi ch encode the sane

proteins, or the aforenentioned anal ogue proteins, nay

be

o0 IR BB S BARTLERE gl o SBLBTLRP ot g o
imnwanogenia fragmeBEGerBoNdn 18harranstrugl/thb @24 ag comeehent ansiindé Gag
conﬁ%ﬁeﬁt%resgé'pam tﬂp% IeCJXlSone%{r@F Hﬁﬂaﬁlﬁér%r‘ |91Hu999é?1fc ngﬁent such as

i'nventi on. used herein the term "concom tant x
Nefgagi9s Rhee| mgpqpogﬁ@c gffivatyes ,tﬁg,rqé)f phlmm%@@qﬂlq:fragments thereof. See
W@Qbal/@ﬂﬁbedﬁssunhbh@té]@e or nore adenoviral vectors and

uvant areamnlst ed ithin a peri f .po
o8 el SR e Cpep pat A el PR Bt
prededé@ the, RT iyiphec@dnkyuad beczinse wbarabé antigengarei enpebgedcmnede E. coli
f the s I.S] | th professional, for
bet{e%&%)f%efsé'oﬁﬁp%d'n@é%?g&r 5 Iagselr?n\?fel"g’nogenl c pol ypeptl des, the
oneSanre consteuctcncoing & the dweotion iratdiettiheefobryjingzant ar e
adrgogi_ 1er Res sgpuential ly or simultaneously. As used
herein, the te m 'epi tope" refers to an i munogenic
anTRg4 a‘d?U‘s"é?i ¢e. An epitope may refer to an a

m rbzawp5amrnq\jeampd7sequence of typ| cally 6-8 am no
:{%3 |§E g] sequence i s i munogeni ¢ when
ed m ‘FH tural context, for exanple when
tramSpJpesnREeLNleﬂto a heterol ogous pol ypeptide. An
ep| t19p 5rm¥ a,hécfo refer to that portion of a protein
ifch iR I'mmunogeni ¢, where the pol ypeptide containing
theN@plpﬂbpe is referred to as the antigen (or
SOngkL %qgawnpgrl@épeptl de antigen"). A polypeptide or
anti may contain one ornore (eg 2 or 3 or nore)

di Sl rrd‘!efepl topes The term "epitope" enbraces B-cell
10.an ﬁ_q@fkmﬂenhkteepes The term "T-cell epitope" enbraces
el | i topes and CD8+ T-cell epitopes
*rep@siis REGetplie-cBRBIRLl \&%as CTL epi topes) The term
" mfrunmgamsﬁeqnoiemmhu ickehtisrefrevidest 0fusiop ploygrepitHid@ntigens
comequsmg ta{ Ieast ?&uﬂlﬂgan |gehs ct)rgrﬁrtnuhc?qenlc fraﬁ%]ents wherelriaH\et%our anagens or

fragnieatsefre preare dammd ooy, Rl anbBeg. eBllefemié)sGé@g pTeseel 3s two separate
confHOALAE which Ste se99ﬂa¥e99>g%) leh B QQSPér%gQran}{P@f&*s.bﬁ’eﬁre‘f@é(bly the Nef

S°9°.“.°’.U"P.°~’.N.—‘

contaln one or nore pept I de anti gens e
is fiiiengtruiNel] Paaferably Eiedtrl 'S§{§§ H’r B! F?Tn Paef?{?@IYdPﬁ ?@)tséﬂﬁ and p24 Gag.
Othleﬂﬂﬂ!f@ﬂ@@fé‘aﬁjré%odrw Hide Bf ik lahtideyi Rb@BbAeytsh® tHeFGABDINARE hspect of

rot.ei ns b expressi on I n a heterol ogous
the R Bt o G L LR 2 oot 1 1y P

host, in yeast or in cultured
marfrefeirecherokddireenthef thie Bspébpmﬂﬂ)qaiemdtideanéem foedcdnponera fusions as
ans a pol ypeptide which partially or
a"%%§{$@ﬁcgﬁ ai ns sequences (i e antigens) which occur
naﬂuraIP94 RTpaefog¥fs or bear a high degree of
seqyencg24d¢n?mefLB¢1eto (eg nore than 95%identity
over a s st 10 eg at |east 20 am no
acits) P gB% @eLoP pepti des may contain one or
noree (e@24- pBﬂTﬁshaﬁ #)7 pol ypepti de anti gens Unl ess
ot s
cel TP EaRRE ol BotaBl o RS LESRER oy Y s spences
pregsint mlb@twawénﬂ seanermae CQ@respordNgdd psractdaramegens spor & Bag, KT and
Nefl %Wiﬁ%@b&ueﬂ?é%ﬂgpﬁé 68 Sxarip8 Upsh Q@tah%'ola)éldg fiBes ?'}fmn 9articular
one or nore of sal'd one or nore second mrunogen
pol ypepti des For exanple one of the at |east one first
I mmunogeni ¢ pol ypepti des and one of the at |east one
second i nmunogeni ¢ pol ypepti des may have an over al
sequence identity of



10

15

20

25

30

35

90% or nore eg 95% or nore eg 98% or 99% or nore over

the length of one or other imunogenic pol ypeptides In
wa@ewshe7enbodi ment of the invention one or noPET/BP2008/052448

said one or nore first imrunogenic pol ypeptides

contains at | east one antigen which is substantially

the sane as an antigen conta!ned in one or nore of

said one or nore second i ogenlc polypeptldes For

east, on

exaffBerrrate fom 18 18bnirS Bike A7 FpollB b ArlFR AR Br Sxample 4.6

aminoatidogeni ¢ pol ypepti des may have an over all sequence
id V.
or b BRIt .oTREOE P aicRhs B & B 1hcba B
ani Y apidens obihe peasentdtycarandie %Iv%fr@ﬂ ampiy @ﬁles ppyample
clad¥® Ride BYr&IkE CSFod &HMB@QI%WHIQ/ éPﬂbé’r%@ﬁHy' e riGEMIrh 8I8déA or B,
| east one T cell epitope Suitably one or nore second
esPERYfogeni ¢ pol ypeptides conprise at |east one T cell

epl Ih 0PE€ s RUifit alb¥ditnBet ot itentidd, & fifst hﬁﬁudo@ﬁﬂi@@@ﬁmpﬁde is a
[l.S

polBRpYE Rt 90 B heE oo Sl oS Bager PhARTNBIYE A v o them (eg
p24pRT ylpfe;pjtT) desone spgaiiicsentatinieabsitthoinesrBior @ secoapiirhmpeogenic
po@gﬁfgﬁgﬁ g %gf?ﬁ’%g?%gém&]‘smb Jﬁéggﬁ@gﬂg@rﬁﬁfg{g a:‘f%gﬁegl]; odr derivative of
anych éhegr (epnbiag-Roi-Nefdir §agiid -iptegisse-leBecond | nmunogeni ¢
po'ﬂﬂ?ﬂdr@%eéf@én@od&%n@ fa Wp@ptld@%@hb%g @a&@r‘dlor@%ﬂérﬁf/or Nef

T-cel |l epitopes. Suitabl %%sare one or nore
org féP@m%”E%{ldanﬁ“M% oty ¢! E‘é@déﬁhe RENef-BHgi? it igmyrggenic
polyep it e arwy@e@t@eJ;EmammgoG@;carm%r%| &l Negor2Dir&jieh@or derivative

th nbodi t of th t
of AL (o9 BRI SR S etpar GRS s Repamrupegnc
polypepiiieogeni ¢ pol ypeptides is substantially the same as
oni AR BeraBeBRerATNRR ot B HRTER, ety Alfodtic Ok pite s Env
or afragmsinkortdesyativgiherapieg aml28ven14P pr ard§l éaspecialtyant 2@y lopne
spe'cﬁé §mB$@rﬂerﬁ%%h@\(rﬁKent%nS& E&doRf r%ur?o%eﬁ%@l?pe%%é’ﬁ aq{olﬁ%t%e

am no aci ds or nore eg am no_aci ds or
°°"°ﬂﬁ'§'§‘9 Ged é‘yd’ﬁhﬁ’/"'ﬁB?/%’H%frOéaéfﬁ9mB’“<9é Fprvgvere! @gy pf them (eg p24-RT-
Nefemvjopes For exanple, they may note share any

f h 10 i
Lo TS Bone RO SRS B PR S ] rferme i P vl e TPt sqianszo.
gp1dCiodgp 160 (empeeiallylgp120)és & firstiminunogariostilype ptidecind tahpelypeptide

corﬁd?.!ﬁﬁ@ag%n&‘/ofﬁ I%Ed/'om%%?’g(ﬂg{;rﬂerﬁ%'r ﬁ@r%ﬁ\}edo‘? thﬁ‘erﬁ?é‘gﬁ&q -RT-

€ contarn t same a ens
Neftpié) Igarssccmdrlrarrgemmcp@rypem'da di fferent arrangenent (eg

in Iﬁaﬁ’étﬁér%?@é?ﬁc FhHRAMNSERIBNES rnv&bﬁon a4 ffrit%ﬁﬂﬁogemc polypeptlde is a
arrangenen IS nmeant that they e arranged i n

pol)meptfd@rc‘@mpnﬁpgj@@g ApeSro! ppessy Nﬁﬁﬁr %Eg%‘i“%ﬂt aé%Fr'V?theé’ﬁeTWrthem
p24siRBblef-p17) eivbedspeeifit embodihentionihentventionaa kedaditl immunogenic

oo STHATHENLS: PPLHREES 46, A0y af5E @xztbr@aﬂg%@é@oaewguauy

gr'hk | nventl on may contain one fi rst i nunogeni c

polnﬁﬁa@man@%péanéaﬁoo@méﬁt ia osIRRIEmPRINPER érQJ?or'FféI dfor Nef

osition. Alternatively e _conposition according
or %féﬁgm%@t PreFERtvS A P! et 8‘4’1 Hz"ﬁBT@' H}Jﬁ IS i stHMrynogenic
polypEPtRCHE HNO op@l‘r}i@rﬁ@tt bd@@'lv@@ﬁ%é}éof%g @p12b, gp 14007 gg 160 (especially
geni.c pol ype Teconrp05|t|on according to
gp1tzﬁirm?ﬁv‘é‘?qul"8'ﬁ %% P?p§'8 one adenoviral vector.
Alternatively it may conprise nore than one adenoviral

Imrﬂ@ﬁ&g%ﬁice&rl%aﬁpe%%\‘li iﬁwmun\sﬁgﬁig ?rsurgments of antigens
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In conpositions according to the invention a

adenoviral vector may conprise a heterol ogous
w@oiognomsieot i de whi ch encodes for one second PCT/EP2008/052448

I mmunogeni ¢ pol ypeptide or it may conprise nore than

one heterol ogous pol ynucl eoti de whi ch together encode

for nore than one second i ogeni ¢ pol ypepti de under

the control of nore than oggﬂgronnter. As well as for

nv yafcgrﬁrtnﬁ%yng Cr|1t|nate 83%85 I%ggp]ljl\%ﬁb ons Emrpuno%enlc derivatives
ormhmeambynqfrageenbdhamctfhatlpsstttfhangmwhdﬂdntrgesuI t in inproved
MRNRLA L&A ind R fimAbodrieacrvbal Hﬂ&%n t@Eﬁsﬁt fof native

Th|s [ particul ar |n er est
origi rgferg te antpstigenstbatdrve-pagn mwf§d¢fbﬁt'mt§ﬂd way FB@F'YeetOéta n@tb’e
couergrBl eyre&ame@ﬁa}nﬁéuaé ¥ foirk nﬁiﬁétloﬁ ﬁht&ﬁﬁna@%ﬁhéé tﬁéllpllo)SFrtles of

recaogni ze V-infected cells ch positive I
the P[z?é‘iig RS BY | i”é"’?fﬁiﬂﬁ"afeﬁ%” B‘;Pr?‘ﬁ‘éYOB? @@Eﬁ%se“é‘l? rRYINgdEdrsifaple
actl_(3[94e@6|$Zytﬂatl@a<hﬁitypﬂﬁmﬂ'ndgeh|b ﬁerlv'Ehﬁfs&fllolﬁcﬁvevéd’lﬁe sufﬁCIentIy similar to the

i nductiono nmune r
nathy AR aEhT Sy PR it oL Tal B AR o Gl ahgpising an
imnlinefrespende agadsi the netiveotigeni oiVBetAercn bl angivenoderigdtivemaises such an
etk RERh S (4 e Ay {BEATPATRIooRUFRTH LT ol B BLisa dor
ant'hpw reprofeds) or flavoeiterpriryatsing sdieadtsr staeing fpaéeﬂur%maawr%ﬁf@ cellular
resfarisBgr in the prinary infection, latency or termna

phase of HV infection at the tinme of vaCC|nat|on The

pat mmgg%ra@meﬁt&fr %f&’gmlﬁﬁ‘b"‘e‘?’@ﬁ‘ YLoRLS atlenst Qpfethitope, for example a
CTL éﬁ@baﬁmucalmtaqjépmtdfQﬂ&aﬁ@aanmm a@@d herggrmer(ts af dtheascag6r example

antiretr
o1 piie e ot ve AL BlreerOuiol Pt D B Giled Bl g gonsiveres
to folf willge treeceampéioh thet ioventien as\oagtasdhe aolgpadéide derdorﬁsrtrams antigenicity,
e , .

e B0 gt N o e e U380 B b Bpoyporice

manmal s |nclud|ng man Suitabl e polypeptlde antigens to
Adgﬁwﬁgg1n|stered as pol ypepti de or pol ynucl eoti de

encodi ng é pepti de according to the invention

i nc19§aRVEhteclEhe t’&eﬁ”?%&'”f’?rﬁﬁg FPROPTSEQNRICUMEre) Neteioiagvs

polﬁﬁblp@t&iey(mmmldrﬁemhdea@egiﬂmogé_m@Mrgﬁerﬁj@p@%eQﬁi@r gD or
derjvativ late. arlxgekote n _such

| nowrlaag g}s of u&fap 41%? Efﬁ?,%"q r],vsrljﬂopm Hée\gj‘som a rangg of
mamyetaregatsovi rus, especially Human, (such as gB or

gpdSTEIMES: (ORFFekroq S Rl Tor BT Hub dons e Eporphcioay with
an (cgmﬁdr@écwid cqnsisting of taree maeeproteans hexam @), Frepteni hase (1) and a

knoBbédJﬁbré Ugh, %n@waﬁtd ﬁurﬁbé? df'ortr#é'i rﬁ.ﬁ&rprseéﬁq@pk/ﬁ VIEPRL iitd Snd Va2
Sur f ace ant q/ eS2 and Surface env
t

Rua?ﬁﬂh"&cngooq*l@ﬁa (g, 581§5ZBF@0‘antfPaéﬁUS&e”B@P)'s a f{Rgsat §up'g-stranded
DN/SIwrthrautﬁ:jnﬁleg pEsteie attfchkd chidlery to NEZ' tNBBI, WBHAavilBABrted terminal
| . AL 1,06 . .
rep%%%@'rr ﬂ%}l r@? ?ng%gﬁt%al% eﬁa o&%t%g gvﬂb )Ergavﬂpfdg égglé Br@tem Vil and a
smyepaptideteongd @ynéyvpthat proteiny. {ssheckaged withahid DiYApprotei epsnplex and

profflests Et'r%ﬁtrélwlﬁk" td PE18&id via cE)Fotéﬂfit\/‘l 9¢RS vifUsUBo contains a virus-encoded
| uenza vi rus, measl es vi rus, _nunps virus, hunman

ar ai nf
progﬁiﬁ |WhiGHaisyNeCqeRasy (qchr' OC@iﬁFﬁ)IOé SPWG’f ”161 str ﬂ‘%ura'leteé’& fo produce
maimnmzdmﬁshnmEZ E3, E4, E5, E6, E7), fIaV|V|ruses (e g
Yel | ow F rus, Tick

encefhall qe‘céf'” & %’%étypetfaﬁaﬂi@@v'%c@%’ﬁaﬁ’qeﬂ goiglep ygfjichpnfect various

mammilianespesies. Fusf Wiscrcareas Hieremangiginut tThns noe beopreobfetha ,adenoviral
vec% nh % gfeﬂ\t/e%' ﬂﬁ?r%rhuﬁ%ﬂbé&@w iR t E%rﬁ&ég ofl, such human-derived

antig erive m bact eri al pat hogens such
ademynrggger @rg Ag,j’ijdZ Muﬂﬁﬁd\dﬁ @@Hoﬁdﬁ?éaA $H A435, partlcularly AdS, Ad11
meningitidis, eg, transferrin-binding proteins,
| actoferrin binding proteins, PilC, adhesins), S
pyogenes (for exanple M proteins or fragnents thereof,
C5A protease, S agal actiae, S nutans, H ducreyi,
Moraxel |l a spp, including Mcatarrhalis, also known as
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par apertussis and B bronchi septica, Mcobacterium spp
i ncl uding Mtuberculosis, Mbovis, Mleprae, M
wW@2008/973%0 par at uber cul osi's, M snegmati s, Legi OPEI/ER2008/052448
spp, including L pneunophila, Escherichia spp,
i ncluding enterotoxic E coli (for exanple col onization
factors, heat-labile toxin # derivatives thereof,
heat-stable toxin or deri vat Yes

and A" Thd RS REPEPE IS e erEhriosd i Fix SPOCHATILF) fased on o

nurﬁ!mr olziblbyies, dhlamroebfn)muMldgrcabarsipspugtunabc_trlt&ilang V chol ar a
o&lth?@npé.’)et’)acsla ?Etgrs h%{%%g%{] tﬁ%ﬁréx@glgégﬁn%gﬁﬁgg %ﬁgene therapy

tnalm @memay be{lgn@tlnm%lorsﬁsp usemf:v\d@ ang) otvier gratie Eorsdgheinatyectors due to

preé{rﬁfn%%ﬁm{y% %eYQereFH 85Riidtbn dudto Rﬁ%l iffection. Ad5 and other group C
seudot ubercul osi s; Canpyl obacter sp i ncl

udi
mem@?"lﬁ ffind(e B¢ a@?%é“‘tsb%rﬁ%rev%ﬁ é%’PWBeSaHU“PWWé% P’H%‘)”g ARgfors may

devElopQksia redalt BDéb@blslﬁe P e etk 'ddﬂlrl'ggtre%tmyrﬂhThesg types of preexisting or
hol er eSU terjti

Li st
de\}é@Bec} Yq?rﬁ%ri tl)jip r§§rclprev Rlo¥ O(Siggﬁ'é lmltl_‘gﬁ %‘8?}%{8 3 cgrgﬁne therapy or
vact:metiotnobﬁogs l—;l\ltemzsl_th:ar eddrioviruseseaotyyes, MUea_emtutmt/ery drsportant targets in
ne SURELAERE0eARY lon SRS AT Sefoce
epi @nrer srchi area Phakartaiive cerotyppp are thaed defived f@m Pere bENpS prlmates

espEci Blﬁ%irﬁﬁgnzg SfhblifseiNSIP RIS, PAtéHt lsWdb P96 Qh?bﬁ'd@&'nbég Pk genome of
exanpl e tetanus toxin and derivative thereof),

tworehmAaNFRFrAYEP DY UES8anpl e bot ul i num toxi n and deri vat ive

thef ped be%r&hdwnf nhbt:trhmpérfzeé (Peanpl ecﬂaasmdvirdu WRdrO¥id0Ge strong
an rivati

B
iR e < THRRERPSEREG B Skt S Pimeh ApeRN agsipre (Fizgeral
et ahdinthauriol/ 47 0:v45).t her eof , ); Cor ynebact eri um spp.
I
aﬂgwéékgﬁrl{ﬂr\%n%rvgééé’%&%&&@g é%%e %F)@{EE f%nﬁihe%&]%ﬁ gﬂc ﬂ@h "hodes of
chirppangefes: f @rimpgrizee adsravinises @sqnwfﬂ@'yﬂz:smm@m humana)dencalrus subtype

C t&@ﬁdw ﬂepl(cfa%n &W@él&eﬁl% in GERGo3RRRA YQt’cﬂ’lﬁ}upanEee adenoviruses are
afzel n (for exanple GspA, OGspC, DbpA,

PhyloqaRatiselii Sc'ﬁﬁrfrogktaﬁﬂoée@m@ RO, SeIHPAS (/D{?pc‘s)d Ady). Pan 6 is less
clostwramd tébd lb@Bﬂo&)gB:QIB/ disth@QlontiP4i@ 57 @Agib. and the agent

he Human G agnul ocytic Ehrlichiosis,. kettsi .
Spp, UF (oAl amnﬁ@a %Qha acﬁ%g\tlliaé v?ctormaagpf(ﬂzgvegpfgqrp a non-%uman primate
adenoifus cigng cintprsaskcatehowdrus Guctpag bneselacted Gopssdrbigpes; Pan5, Pand,
Pa%%% ra spp , including L. interrogans; Treponena
o ncI uding T. pallidum (for exanple the rare
outﬁeienwabvms et tadsiors] derited lemtmareth@n one degoeljrye seretype, and
eaoﬁ%%rotﬁs% rﬁ*&f E)é/ﬁ&nfttﬁé)E@rP@Bra&fférsﬁ s%HfE@ aﬁor%x@%%%é&%%%e derived

, I ncl ng P. falciparumand P. vivax; Toxoplasma Spp
from St R TUMgR RATAPES F1Y/E BRI BAISACR noBAMmEaN RGeS Serotype.
Metﬁﬁds’ﬂfﬁﬂﬂbﬁtrl&mpg chimBGd atdnograbvetioss @’e)dtslcbﬁed Ba&remowospma
Ic:?ﬁllzt'ﬁ%frjé 0 Qe a|n §|z£' Orteétflchgp %gsno%ls’a%rgalug r|1sert|ngI heltI 'ngﬂs DNA into
adegppyiruses. nblurmdm ngermwrtnsajs baye fhnammtpsnacmwpw to 105&8 ofdthegvild type
geaneqéHg'im Hett e-lrEzI' @B@Wlﬂﬁ 6?% 59'1'1“2'1}””@90\;[ e p\é@ﬂigﬂ@lh‘nﬁt »for human

Schi sost oma spp., incl 9 nmansom erived
adepayipess [RshPegs seawa ke EM thenw 'Idduw@er@med?mt% é"rﬁgks sl 1995, J
Vnrc(DVy(m Qggs:g)us spp , including C. neoformans. Further

er|aI de antigen erived
o T bRpRle SRR RS I Bt i el s e psuipuges whicn
aresijstlaqzltfmhysnevalerd meturatig-obéuniigngerqy s an tie) huamecth ddpealation such as Ad2

9 1 C
ano’i,%%tg,eﬁh:l)é 5!)8, @%g%?m@bb% %?én@lrﬁrﬁlr%l Jggpmgg ﬁ aﬂéﬁ%hfg‘égﬁggr which limits
25, 337-342), and nutant detoxified derivatives
t hereof (WD 90/06951, WD 99/03884) O her bacteri al
antigens include antigens derived from Haenophil us
spp., including Hinfluenzae type B (for exanple PRP
and conjugates thereof), non typeable H. influenzae,
for exanpl e (]VP26 h| gh nol ecul ar \NEI ght adheS| ns, P5,

. .
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and protozoal infections such as malaria It is to be

recogni sed that these specific disease states,
w@ai0RagBns and anti gens have been referred to PYI/HR2008/652448

exanpl e only, and are not intended to be limting upon

the scope of the present invention TB antigens The

pat hogen may, for exanpl e, Mycobacteri um

tubercul osi s Exenplary anti gens derived fromM

o A R TR U o e i
thromlmémzallzm/a_r’slaqdy anmr’ztaem‘mg RS0, Rv1009, aceA
%@7%\%} @Nﬁ: ~ah adeﬁgﬁéj@‘whlcﬁ |§ﬁot a&re\M? oht 44dturall I:;boccurrmg

145, HSP65, HSP70
hun@kws[wgy@s] Adppgylrug@kgglatemmzﬂnmals hpgq gmmunologmally distinct

capbilv B8, , @Wﬁaﬁ@lﬁﬁé%omd&ﬁ&ﬂ31&n 3,@( Bﬁylod%ﬂ&t?callﬂ' dely related.

Ra35 rd 14
Spesiies, tﬁﬁv&a TRREER ST HIET BFRIOHTHECS 3RS SR dryus and in
partidulaB Aachiniieidzee BaendyirdsRdch MSLPENTS, 6, ThA89. IExamplBEEE such strains are
cooB R TPl Y o R AR 8L, om0
Univegisityafoglevdrdr eMénam elema ed8110t2409, @andf othegx aorptes; Desirable

chlrflpgyn%ge PHSRRRLARS A P EURPES WROSI 1S FinGs [AdRRIVRIBLS), Qnd Pan 7

e rotern Such fusions may conprise or consi st
[ATQQN%ﬁQ?EB Ra35, Erd 14- DPV-MIl, DPV-MII - MBL,

Er djkd-doRMim\BhzddShadmbiiades ErlﬂéﬁlghD?é/bMﬁldvé\@geous over use of human
R e

crosaafelutrallslngranfm%s]'hhdeﬂa@&sssqumedagbthﬁﬁpumﬂyn be€ross-reaction of the
chlr?pa%té?%ggenow uﬁg% awrltﬁg) Q{stl \Aﬁutrehlzl\gggn%gy %8ﬁéetls |él Z)?TI %resent in

2% séqt]@rtargetl sopwigtian @dmpare@t\muﬂr 33%adn tbercasre of egraim cahdidate human
adeﬂ&\ﬁrug%étc\!r?t Tﬁfee&u‘nﬁ‘a%Sé?Edén%RIsBQE?et isteh tabenR\'iﬂe%gﬂe%lnmon human
an appropriate ID No 2
SUbb(PeEVM%)W &d5112’2t4fﬂ? "Qé%c'%e‘bbre% P UN@” 4 whsegrque EaWh'Ch is not
a pr%@é]é!ﬂ@@tﬂy&orﬁaﬂlmls régs aBséaprTela%&b Pah arf érﬁlﬂg M and an
otlong N-ter I ons

nd P ASRIVENS PIBe VST RO RYRE UICITUAE RV a1t g has
redoet albmtyab rmusaténmnori&ﬁnﬂﬂw@w@l lcausaectmméts tolthe \Am&ttmgﬁr[]s This
maygé/rbrg 0h't a%g%{? rTélJntgtln é‘ﬁ? \\;léud; ?nyq)ﬁg] %ei?la%%(ﬂene ﬁn"%%f\‘/gém
exampade@mm ofsth@E@ $dbelcd @dt4fgeom CT858, CT 089, CT875,
g/%e aggﬁc%/%al \P Bl mPe{Eeg'dm \I/l{hatg es%ﬁ}h%n%?rf\ a \@{?Eﬁenved from

I Mmunogeni C gnent s of any ereo

replaip aefaﬁbre Fﬁ%@ws aqu@aﬁw ) atnicwl Fedeigion Prréﬂ% rtge @denoviral
vec@%@cﬂr@tn’gQ@ﬁweQEﬁveﬁfGri A8 8e iéﬁﬁéaﬂgﬁdggﬁﬁgdumg aﬁilﬂﬁhce of the ability

CT875 Speci fi ences and co |nt|on T

o SRR A BAGT ot A PROUBAS I 586 HoFda a 1o, The
recantinaye neféhevirpsdsh age nalsmyaeal dunctiormimlestioes @n atiensgdnes [see WO
03/4&?53] 9&“&%%8%5};9&!@%%&@ o?%4§1‘5{asasﬂg dgrg%\ﬁgs gga){%d ecflrly gene E3
mayf b@mmnatad diopaiha raderryirugl eeatieneauwRiplo fasms iped g ithst esicpmipicnt virus.
ThePuRdtiSh 3} E3Psf FdFretessaRf B tHd pBldtaR b t%@cémbmé\@%d&owrus particle.

LSA-1, LSA-3, AMA-1 and TRAP A particul ar h%/brl
Th“énttl'sgéﬁnetcﬁ%ﬁa“hﬁyreﬁ@c?ré*}ﬁ {UR f th%”%ﬁ"‘i‘% X BT fograckage a
recqibitiadt Bderompss Eefl)instid givatition alnl aheglattictiiae efabdddhamtiiigd recombinant
adegg\{lr@%egnhadﬁ]fﬁmhcﬁ%na& lg?éﬁcg:}oaznghéigénce? E [ gcgn%trgcugé oP§éch vectors is
desginet iiroRoyodt aHetaart GsneBﬂ@tawaéé@ﬁB@ @80.to the surface

( S)Re@%blggrﬂ aggn&ﬁ%ts'rﬁdgsalé% t?’é Ed@trmqhﬁwgraeﬁjﬁﬁ%nblrhe Ciatlon of the

east RIS I s produced rot el rtic
E4 gpren ajthoygs it B1agdsr desisane i@ Gﬁa'ﬂ H%e B4 LTy &mctigno fidpmwirg vectors
produces a m xed particle known as RTS S The structure
or RTS and RTS 1S is disclosed in WD 93/1 0 152 TRAP
antigens are

repl|cat|on for
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described in WD 90/01496 O her Pl asnodi um anti gens

i nclude P falciparum EBA, GLURP, RAPl, RAP2, Sequest
weeosPBIR, STARP, SALSA, PfEXPI, Pfs25, Pfs28PCT/EP2008/052448

PFS27/ 25, Pfs48/45, Pfs230 and their anal ogues in

ot her Pl asnodi um spp One enbodi nent of the present

invention is a conposition g%pprising RTS, S or CS

proteln or a fragnment there such as the CS portion
accﬁ,rg ng r~|e§nve t'gens C\%B C anWa d Iéaﬁcg}g %5%5)%8reﬂgi§% EeZa. Deletions
may @tsm tiehmage mupny:ohéheslatmgews Wsthrquqh NBR-S30f RERdENOVIRE genome.
ity deffiors |9ﬁhé1§érr§edpé?é§ér@s¢x and l\&ern(%tf P Vivax

Cl rcunmspor ozol rotein rotein) and
DqutperéMqtlgr@nmgy bRIMage b‘rtB‘F aihgr gmtur%mgmcbral adenovirus genes.

Thef é&ﬂ@ﬁiﬁe‘ﬁoﬁshﬂfa?‘ﬁe, u@uqhmaaudﬂy% a(rﬁ@cﬁen@@ru%‘@b%bér%%%@b use in the

pregqt} Svion TCRCBIT RO ChEL B ShpvalkecdrionS e stpegenes or
porfiane mhead!df leg&mSe dﬁfelstr@,dthEr bitlofical siuaty iy foal s e mramgcombination. For
examg% in ne ex% cYéerhi fo%r o@@g@gjﬁ&'ncé%q%ap %é dglla%n% of the E1
genaman@éws@d@eneverdoffﬂneaﬁ’i FEMoﬁmnBalarlopmeLﬁﬁ embllif@genes (such as
fun&floAS RRLHRN 'E‘fé‘%nz%‘ﬁ@o skl eGkRbord 6%&@&1&% E§§ oRa_fsfheSkﬂ E2a and

CI r CUNMBPOr 0zoi t prot ein,
E4 gepesy wit L%M'@Oﬂh@pl?tmd:g%ﬁn% S@IQ”I @H?h 9%’§t'qrﬁeﬁn@bpe (p‘artlal or full

delétﬂﬁy%pgfé%écgeﬁéﬁga%nﬁ% bd@EeDfin CHAbIBRRGI Wit ofeF iMlddtioNE such as
e nmentl one pr otein known as

temﬁeffgt“r%§%@@?’%fnf1§? IR aﬁ?%@éh‘feéﬂgqbﬁsﬁhe formof a m xed
paﬂmle(zidendwralv\m;cms &Sye ﬁroéﬂbeﬂ)mmyaeru}tatﬂE'SeIBWianmﬁchi e virus is

capgg\g V\'PreﬁpcgggnQ gamylar comP %ﬁ% P{Ilneéé% ﬁ%Ef%éJ%&%ﬁt%S missing
fror\pmetwrelmeanor thetjieevitio lts dmpaired oentisatioo chdrect@Bitics syaeat E1 efid/or E4)

canfbd e mﬁmliﬁ‘ﬁQYOPSELHCWJ] oll Wa'rﬁ g&&%ﬁ@i ﬂéce@su&r? NBaccL 2],

insertion comn

ASASBEEEiASCRTHSBANGRL BIEh tHIK bttt [Ch, 175 etrok .0, Detrol 510, CCL
72] | dRALVRESNECL %L)é@@amdrr% |<§hé‘?§_STﬂe§ea<EBﬂ Iﬁ1e§%@r§ﬂ available from the

AMESICAR JRE R %/'Eaf q§§°1SHF"U%ﬁLE%§B§%§\1taE %@mvlrgmla 20110-

220bhertesfsuiitiée pmémtgﬁms%enaamdmgenedmw ofr@r sexesspkach &¥EPER.CE6O
cellsg a@u%l‘i])Fesgﬁ\gle btyomg c}e/,lsr clilepfo-ls—ll?el’cljsuriad’étr IEQﬁ\Q}S: n%erl Vg%&} ap%e European
ColleptnHofranin2a Siell| @Wﬂ"e&' tEIéAC(G%IPaI) theoﬁsmfcberftedAlDFthle@dVllcroblology and
Re§e§§9%§WIR| @Kf&rHeQ%‘héI@l(CW@élF s (HPV 6 or HPV 11 and
hersj, viruses responsible for
cer Vi calrh% aﬂw'emn\ffeuenqm@ch RIm@ds impmpg enic ppiprepgdes may be

codbiPMstinisedEMABRMEIRAYRRIIs. HBW@Od@H—@p%lBﬁroﬁ s des@itfed in detail in
wBRBPEE Cogon SR PorR T a et s SR rosussghit Wo

03/@2%peder s, and fusion proteins conprising one or nore
ant
Iﬁ Er'?éqgmﬁ'c?d dﬁ@%ptrg Eﬁ%ﬁtgﬁ%gﬁ V the ?cglﬁ @Ié?tﬁﬂa coﬁgt ucEscoﬁwgnse an
N- t%WWHPW%F%queE%ﬂf@@Q@P%Q?Hb)%f@@l tFQﬁ‘SWBVa%QWam &Rd cytoplasmic
doni¥i rOér@hrTHf»%c(uJa(lﬁéll‘dﬁ?orﬁEll?Fﬂe@&ﬂ@r HetBETINERE 8Bbdifent dhthe present

referred HPV cervica nfection or cancer,
'”V%P%ﬂ%%ﬁﬁ re9ighs 3R BrespR Ul ’@O%ﬁ)eﬁipom tion may conprise

HPV A prooiotet &rand ingensdeRoviraevezigp kbecordindltoalie theranrh hgebe the

SinR'se

profBEPREH P |E'E§§%? b elééT%ég‘r%‘F PR n(?%tnggtgé Pk . 1 hel¥omy I
genp cempriringoexah driginclndes avid inton Acia pgopletelysr per@alwree(clum described
in WhbbaeR®, Vvirus like particles and capsoner are per se

known See for exanple WD4/00152, WM4/ 20137,

W94/ 05792, and WDO3/ 02184 Additional early proteins

may be included al one or as fusion proteins such as

E7, E2 or preferably E5 for exanple; particularly

preferred enbodi nents of this includes a VLP

conpri sing
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L 1E7 fusion proteins (WD 96/1 1272). In one

enbodi nent the HPV 16 antigens conprise the early
wWEe@BaA071330 E6 or E7 in fusion with a protein D RPEFEP®O8/052448

to formProtein D- E6 or E7 fusions fromHPV 16, or

conbi nations thereof; or conbinations of E6 or E7/ wth

L2 (WO 96/ 26277). Al ternatlvzeol y the HPV 16 or 18 early

proteins E6 and E7, nay be presented in a single

m)I

orpd] el UG E T 1B T S ptlh S MRloR R frcode

by @n@ywlepﬁ*@t@ﬂﬁ@h? EQHOHPA smle pe@per-ably in the form of

a Hpgh %Itéingﬂve e%o&heﬂrdﬂr%'lﬁl/eﬁndn Edvctdi ghtf_nP Al 8k @x&éssed
Protein D E6/E7 fusion protein. Additional I%Fantl

Seppradai BROYER MAMGUSLATATIETS: PRAEOEFAL PPTORGHTTEY P4 TRSaTPY” giferent

In ylat ﬁotrﬁaemdlrhent@mlemdndﬂls\dmrw th@einsgehs endyasiDgRIBIoARYked to a
V-1. .Thus [

(g EE A igr Ao nira Ty Bk 19 @ aecond Bfor R iRy may e the same

or diftareny édmaimd firgtamamoted. V. Tat and Nef proteins are early

pr . .

e B4R Sk A B RIS A, 801 b st e o
whigthenaRge oproardigem U'ﬂf@éﬁ‘em@”fé{&ﬂf gﬂﬂeatf@egtgro rAlterativey eitagidiionally it may

comihis& Bn@&ﬁn&@%&r@%a&ébt@@%% whRM@h&ldedsdrt Wahiche aFﬁ?{en under
exa | e E'r otein 1s known to cause the renova

theGP”t@Eﬁf d”@lﬁ’é’mﬁtv WRIERBRIGENS FP iRre Ty xpreptedsas d ipien. Each

expPdskidn dgdteltdiMmald b begéret &l mbiEPedr dhieaecueln thBagedovin@ve@sr. i S
eracts

ted wth the signal
o vpSeptte Bl o e, B RE Hodhdadni PRy E R ope
exprassédimay bevns@rtetirmtd @nyroftee ede‘nlomrwrdmeWnegmnqofoessarmb into the E1
de|z§9 =Y i sol ates havermutations or deletions in this
re g|8 whi ch cause them not to encode functional
pr cliepughdwe oamereseolyapeegtidesennoding emdunagenip eplypeptides may be

linkE& R4 & ﬁ@tohotﬂe %m|t.9§5mf&€m5fb§eﬁp?es\ééey95 d hﬁ.o%got&ﬁ% itinay be
translated fromt RNA | e

y
expRisEeLPSHIP2[RE Kpiest Fé?qﬁicﬁhi’rdhm%b%%éeéﬁ%?ﬁ 3 9"5&9(‘ &Ry and then
subbéiueni brokencRRGiiflo Bineite blitiinitd. e matri x protein pl7,
capsid protein p24 and nucleic acid binding protein
(Fundanent al Virol ogy, Fields BN, Knipe DM and How ey
Adjivdr896 2 Fiel ds Virol ogy vol 2 1996) The Gag gene

) . L o
oy ST Srd dsbilainodieta ey dcfle DGy Bk LERK BX Agvent
Apnﬂmlegf@weWamChNemeMpmmew Hﬁ\le@fH 0995.t he N

t ergyitnle a@livdtdindisedBAsHANLATL @ vsuérfés%ﬁﬁhlﬂ& Hyﬁ%mde or aluminium
association wth the cytoplasm c aspect of

phosRhale. RHbBay#lee h%ﬁﬁ?'h?féa'%'%tf?rh‘?réd’ccﬁdniycﬂw'Bﬁioéﬁbr'? suspension of
acyraﬁéarty}rbhﬁe torBeyINEd Qmarl cdtibricAylonbnigSRMpderiValkedaddBR8ccharides, or
| other viral and cellular proteins that triggers
p°¥"nh‘8$“6‘a ' of the viral particle fromthe surface of
&mthe fn‘rreuultamh of ¢fd inyeintier it isypodemayl, thagSike aduvehe@redsitign prieterentially
mthdeE 3lrhy ris'%%eq-loqfe%r%%ﬁ}bé ?nd%?&é&%at%ﬁhe‘f RRp& r%les 9Rf&ng other

dur i ng rocess Viral maturat;on into
h”%l’?%”?ﬂso?rélnﬁée’@@g?‘bnat ed MA (matrix [pl7]), CA

(teaiprpine thad 24rain vaN@né BHOVRecHP phtcigrl]suitectddnhed&in{ubtioh Bf either
I
i)t 5 BPe lghie 2erreby Jraer A ISR riRAGts e B rapatance o

the whimaie rasgoneé effer@d/acciatiam dr infentiinrindludet daeat measuremsnt of the
pro@fe@%rjle Slfglﬁwg %r J f‘E}it(%Jr?es%k ﬁ%ﬁﬁﬂ%@ﬁ? P)r\ﬁ oedftgﬁregﬁr}{&atlon dwth alntlgen
andyq theggedsadianmegt efdig k@ﬁﬂyg@?a rﬁh@ofpﬂnég%@@éu&mm@m epamsess

t 0 1§ LANMLGSE adjivEhing o wiREPERRIAES |§ol%9m§ bBslIkBRs Mdroduce
hlgiﬁg?y‘%/ge t| de’is derived fromthe Nterm nal

P EN&Y%CY&W%W WS BE RS U IFYISERSIHTBICT (X P ffiokines that
attached to the inner surface of the virion lipid
bi |l ayer, stabilizing the particle A subset of MAis
recruited inside the deeper |ayers of the virion where
it becones part of the conplex which escorts the viral
DNA to the nucl eus These NA nDIecuIes faC|I|tate t he

T o a1 o o o S o
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nucl ear inport machinery This phenonenon allows HV to
i nfect non-dividing cells, an unusual property for a
WO 24080vi3rus The p24 (CA) protein forns the conPCHEP2)0$/@52448
of viral particles Cyclophilin A has been denonstrated
to interact wwth the p24 region of p55 leading to its
i ncorporation into HV partiiZJ es The interaction
bet ween Gag and cycl ophilin is essential because the

e8P0 bt AT ReoFLEARP I Byors oo
speriés pmmogllobulhcrespppwldsswmatdaq/wmreﬁﬁgtmmezusmlpa he so- caI | ed
pacﬂ?é’fg}ré‘@m' Qpélmr%no's'ﬂr}(mémgw%ﬁ Ké.? bE %rﬁh%@'to Br%@ﬁées%@vants

four stem structures loca near
SU'téme fan gse/inrthg erWIJt inyerfion énckige pne ?r@rﬂOt restriged Tcam fqllpwing:

' nCI(kT;HE ﬁ@g fﬂ%éor@{:brﬁ)cfr (“gaﬁ)ﬁtlgémsogéﬁé&amréodghi@t élﬂﬁl‘{éaé gg{)ﬁ IA0d¥Sivative
parlR TROR Sy Do GBre FASTREY R earaaled Renoaostad Tpid A (3

D-mem8r se transcription The p6 pol ypeptide region

TeABLER I ket R Tad bR b Bty (RS Irs g iy
proiviptes CO46 Tasf erspbnseg charaitenrzed B thepgBoduetinnoet IN-g ¢Boingeds s CD4 T

he|&{{%8rs%'aq e% 2 ﬁen@ﬁ@é‘)‘ I d%ﬂ'b%%rdd%céoe% rrdﬁ"ﬂ]tcg Pe. n'i{lr‘?ods disclosed in

I Ci ent I ng Virions an i nfecte
GB@ed20 2Thé. @hﬁm@@ﬁ & ien HdEs ot heasylgiedtreanaghdasabervdiridifewith 3, 4, 5

or P falddtch&ifis. nﬁr%?é%lﬁ)’i tﬂe‘“&m{)b&h’&ws'dﬂtr%ﬁ‘ﬁés%nﬂ |ﬂ\fe$1%ﬁ §Hall particle 3 D-
reverse _transcri

VP Road nSHELHRIE'S P TRLagh APPOEarespnnaipiiaey fi oe Herec
thrdtigh b @l22LmENéY. Bieh prebamitidhsiir@desctibedf in Pdrnatngl 2 ApBikation No.

virion protease to yield the am
WS BRI SR Ren S theth riray’ et Beldll P ot Rasonisis
mclScym Ibe&t@lurﬁulfa‘dﬂtoand DNA di rected DNA pol yner ase,

ORI 5888y o300 L g i
phospreavBge glcogrbsy SR ) 3-hadriytegratiéranaarbioslye-Der ni nal
g|u£|\|2r§ %dﬂ& é%ﬁgiﬁh% 3@@%5/ thgeyrost highly conserved

I oVl raI genome Two mmj or
actCPM 2@4 ek (3% 9H) —éHiRi ﬂ@demmylnaytetaw@canombﬁwﬂ éaxe-513za-9(R)-

R)Télﬁyd%l?«ef’r@éjec%ﬁ&wéﬁ.ﬁaadée‘anﬁﬁottﬁcﬁﬂ 130N &Hﬂi p%sphate (WO99

es 1 nterchangeably and I'i ke all ynerases
/64Wcﬂﬁﬁwg OGR487 L to initiate DNA synthesis de novo, but

r eqym HEB MR-AY BP @HS SéF% ng[(m?lo%@é’&aﬁoil&(y&ﬂﬁﬁ&aﬁ&kﬂn|ﬁé]|t-41©(o -5-aza-9-
act i roteins

e
(GBI AT ORI ORE BRI LIRAIS Rt
amuh@mymd@)tm\ﬁo BNdeemone as DNA synt heS| S pr oceeds It

| |y _degrades RNA_f
oo Rt TR e F TRy e Eo D ate ] Bluzosahiridq miysefates (aes)
sucb @g thope diegagedtie\VGP8RCINIer USHRIING7 (rwoaesses foi prepanationef AGPs are
alsd’&l&cl %MFB# &%r%é\%u@é&ll@ cc(eB\@blte'%hﬁ@& A@Psta'a%nsEBEedTh@sI%$§484o

catal ytic subunit Is di stinct subdonmain
SO”T%éGB?rPWoTLtRér%P%‘F g SBF“etaFﬁaElé*m@oﬂﬁlé (R 38 Mopphtro be useful
as &Juvaktsi vity Carboxy termnal to these is the RNase H

dormin After infecti of the host. ce

" et PBIT PR S RIGR PRI 1§m8‘85?5é'8““ R F"f‘?%‘%PC%Wb\hS invention.
Sahninaacek!BNdwh gdjtiVeats avers aughtam $ecdillpt Rideist MaandiVéagner H. (1996.

i e -
A r&!eg\ﬁlclﬁgjive\e d&o%bazﬁ Ak}fbgo@g%r%\t/@”% -F:gg%dsnﬂE B edicine vol 2 pp
3632813@ Fprgxampien il éé@erw%fr@ﬁ@@ kerk efiilae $@¢tﬁr\mﬂwn traei Quillaja
Saﬂoh@rfﬁ Iﬁ&ﬁa?%ﬁ@ﬂ‘@éﬁ@h@ﬁleﬁeeﬁ aMd dedbribeith U9 55k @3@ and * Sapomns as

song 0 ca es_in

vacE G SO Sy Be TERGETEST 59 CHTEVat 130 AR LG gD nd EP
0 3¢2hzy9i Bt Fhe Bsendiygic SHpdninsi ESH1 dnd@ ASAITIHRBE@ puriied aétions Bf Qi A)

vitro, it is not the only protein associated with the

viral DNA in vivo - the large protein - viral DNA

conplex isolated fromthe infected cells has been

denoted the pre integration conplex This facilitates

the ach|S|t|on of the host ceII ~genes by progeny

o o — o S o o ~ I L T
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and the C term nal domain The catalytic core domain

contains all of the requirenents for the chem stry of
weoiognomsieot i dyl transfer H V-1 derived anti gePGI/EP2008/652448

in the invention may thus for exanple be selected from

Gag (for exanple full length Gag), pl7 (a portion of

Gag), p24 (another portion %Jg Gag), p4l, p40, Pol (for

exanple full length Pol), R 8(a portion of Pol), p51

haV%%ggfgéésgrl?ego %&%Qn&wsg ‘]%8‘? yvan&ner’%o tét%iﬁ:r%g'n’ogf Bﬁﬁk%r&duction is
disgiEb8h UG patent NS, G57\34D and/BP 0 36@279 RéVAlsd descealradl in these references

is tr#éﬂgé%g%t%? Q%é }Lr?owtlx tFon%f Sﬁ A%Urqcﬂ %&‘Q&O%gélbﬁt aéijuaz)ant for

ereo I cular
systﬂﬁuc VaeRine® glsaioE QT |s\fmhef/6@0tl¢ﬁéir1@5ﬁn%r@da/ (1991. J. Immunology vol

148, Kﬁﬂ«lmm e@érﬁélﬁﬁ%%ﬁészﬂ ht 88k sdrbt BrERBdBEAN ar’@?a‘ﬂso kRdwn (WO

i ntegrase. V vacci nes may conprise pol ypeptides
QQ/WﬁbrPaﬁ@u&ﬂtﬁﬁqM@p qyétgméﬁeraans‘w; fba(ﬂ %éjégu%§uch as QS21 and QS7

are@egdn@&@mn/dor%mmmﬂdtwpl 98/1di7 1 1. eonduchlsyst@n id hews ab @ Iscom and
or 4 or nore HV antigens which may be

exa or
ma)é%?'{@? 8’69? 'B?f?tsﬁ%ongﬁove list. Several different
antThgexdgivantyf the presentamehtion roay io @apiculgemnipnses ST aolgike receptor

(FLﬁgﬁlll%ﬁdpés%'g&Lsaﬂﬁfd?/d\ﬂﬁg ih Q&‘H Ré}%nf\i\}ltﬁ%tsab Inogeni ¢

an one secon |nﬂUﬂOg€n|C
pol Qthersuitakie é@@ﬁ”@f'n%ﬁecrhﬂ SligandsHegonigis)i Jéews another preferred
mnﬁdﬁ%htﬁﬁhl&ﬁt is"BY ifnfuR8dlinRiRforR Blidol8dle ITBY chifaifiRP LRYEHy1atE8 CpG

e an_antigen ma rise Gag or an i nmunogenic
d'”%ﬁ%ﬁ%br ﬁ"%’fﬁﬁﬂfé’\é?ﬁv@t N 9nPoR e giaresine d"F%?é?ngt’BOt'fs
pre%t PIrDNM CPEWKIGRNIrCthe aft iay Béihy en adjuvartWRErgRImikistered by both

syeigap O Ty ar Sk BB Y B gnie” Brul Bt Sl o vore
160GA)B7PA76; MuClaskict dne Tanisi Himmunot 1998, 161(9):446M6). atistorivalysit was

obs‘e%H‘t@%e% ﬁ’%an#Sf ée?% X&ﬁé’&e@%n %390@ %ﬂé%&%u@er UtGies,

synﬁ@hgf@@pﬂw@ﬂé«ﬁc@ﬂw@w@ &G@rﬁ%e smqgam warne amové»da@plcepaﬂe of

md&u@%nﬁﬁ@é{ﬁﬂﬁo& @ffedtS®othiin Wﬂ@ahcwex%) the%m'?é éf@ﬁes@ Lidies
24 encodi ng sequences. sequence

CO”E'b'H%daﬁhﬂt %?”ﬁ’ﬂtpémdb?m 69%6%%5a'ﬁF'P<HF$ 9“?’?%@!:9?3\7%‘?“& Caﬁvd this activity.
Ther @‘vﬁ&él&@le of AT mpﬁfasraqnambstvmmanoﬁ s@e |mc¢aafea%; pudilagtion by

, he  bi
i WA derSaet ) PoglecinaleS bt ShaP el G litrdfpe n =
ceraimHeqyerde acriextchrdghdt suthheeqliences biecoommeny itbkaqierasBNA butare rare
. t—.qf , . P
in vtengtir%tgs XoTh%PBEh%Sﬁ%PIa% £ gF(%flS g{ﬁn gu |§<,9 :ﬁuﬁggwgﬁcﬁ{ imidine,
pyrigyidine) pagreif theeIG, motj ism@émgﬁwl@tem fput @it‘ahwr@ethmfeqi §pG sequences are
knoWﬂ% B RS @R siiHSibtofyHRd H%]y bRlusbd'Blthd HesdRRvéA@ament of

RT. The RT conponent the fusion protein or
conp 6t ?ﬁﬁ”%\rtaé'err‘%‘?fﬁ@e St"é”LfC]‘Fé’t"i"’rﬁtaePﬁ“PQfﬁm&pﬁeHWFI §ypresent
Sevead pf ﬂhsSESmﬂﬁmetﬂ&ﬁrla@ Reple@tsof B/ @ok o8 b temihativh of aiffvi@st astifs, can
n_internal nitla aryotic ression
be é‘res?nt Inthe a)rx[we r?apllléeofﬂee ST\Ie fpresengee & Sheor moe of )t(tp € he
lmnnumetmmulamryussqwengm@m@dmgmhg@rmlﬁetldels@as equete;oen@usommung

subtsgtg IN:IGQ% %I Iﬁl@gi:éﬂg (vlrhltﬁ‘l d’r%{}&é@teﬁgrorwm h%ge Eﬁgg@: activity) and

am no aci or exa from am no
magraphages [VMWW igetegalYdl &% tHond) 1975)-aRiker wimealylgteher gentaiping
seqbéh’d%@ Abi H?aRhnIl; $hi$ 8rRERRE stqueh&d BivB aR® nbivNeEd shown to be
Alternativel'y or additionally the Nef may be nodified
ImrpUoraAgdta™t he nyristyl ation site. For exanple the Gy
2 nyySswiierafoinaulated ine vaBYind¥e isrgeneraRCadyinistetealtin fee Q‘J’Iutlon together

W|th flflge {)nn&éﬁ 96/%% 3" afwu\F/ke"% %nc:o Iéaﬁddlcérlﬁ ocg]r?%é{/%f?ntlésfon Léq?ted to an
antlmﬁ’m(Vﬁﬁ@SLé%ﬁm feypuldtsdetitharcagier sudbstsialuniniom hyfirogide ((blepatitis
bot h | euci nes. The inportance of the dileucine notif

in CD4 downregul ation is described e.g. in Bresnahan
P.A et al (1998) Current Biology, 8(22) 1235-8
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The Env antigen may be present in its full length as

gpl60 or truncated as gpl40 or shorter (optionally
WORE0R/1673301 t abl e mutati on to destroy the cl eavBQBEEBID$052448

notif between gpl20 and gp4l). The Env antigen may

al so be present in its naturally occurring processed

formasgpl20 and gp4l . The%§ two derivatives of gpl60

nay be used individually or Together as a conbi nati on.

q hi b
s o g B e Baeridraro o e i 2ot N ESeoita: 05h 1658
95(2e)utsda3-Bpns. Fragnents of Env may be used as wel |

eX%m%ré\*mg %gﬁgs SEAHGRS Sntbr st 8&4% Itlnﬂﬂugégniu%t(%g CgR md?tf‘

exenpl ary sequence IS s in

contamingmﬂg@mceomﬂswpé b’pﬁd@@f %@3’?'@9 ﬂ@omlqoﬁéeﬁ (Heent i on

m%u@l‘?fﬁﬂﬁurﬁﬁhrﬁ%\ﬁnts Bolieschey ot Na bé\'fb‘?rh@ﬂaf%d HgetRARMth carriers,
75°/(foﬁor at | east 90% or at |east 95% for_ exanple, 96%

exammle iesemp Qi Brwateresuisions; %mqt@'éﬁﬁ'tﬁﬂ@'“d'”g
alurﬁh@mtts (suéh amummgﬁﬂhy@mmley pamemjﬁ@e SBICMPL 2y bk GorindRted with

i.nvention i se.
atorpPRTER RO G 5GERD 2 B ylsarts (RBRe i BFtlst may ve
advapageopdy faphulated wﬁatcwest@agqon@mmgamdsm (A2 9¢Y8IYS9pin water
emLﬁéi'Hsa}Wd’ oI £S5 6%ra |L91‘§N6'§‘8H§t rkt)péjrna% BE ViSRG 'V\ﬁ’tﬂ_?lum (Davis et
provides an i nogehi ¢ pol y ptlide tontaining pl
al. sypep @@ZN%UWGR'FUP@ erumieathed calieniccaeiesi d of nucl eoti des

en%ﬂ'lbﬂﬁtlér%rdﬁrﬁ‘rﬁbnogﬁhElQnt@‘éfeda‘isolprgf?rred 'irt ﬁd}@cular)a cofbinBeon of a
eotid

monSpRSRBIRLIPI AT saRon BV S Shafes S SEhl fhopnp oe/33730;
wotdseseR24} v&gg/aB@BSPM) 6011 e4e), mda)psarmmar|mrzeeﬂ>mbfape@1 bfi@s21 and

oo BB} R U5LERL R RIS A5G P s a spon
such ag R&@e alsd formps mi‘)otepfzaftiJL(vemtdmusem ihmpmelpt iB@gtion. Fo@rmdively the
sap&@gq%?,b? Rk 0laRRH a1 a M)Q%?Fnea?\#\é%f'rbir% g%@ﬁ%tﬁgn Nef -

codon op a1 on optim sed)
'm”(BagSt'”B"athVQHlﬁ?atl‘é%Pt'NEf - p 17, p24 (codon optim sed)

Gag'hus %ﬁ@b%racﬁtﬁ@ﬁ‘@?st@ﬁ% ifduee Cﬁ)r exﬂumpl@6§ cﬂb&&t%ﬂ @fAmonophosphoryl

timsed ‘(!ﬂ_gdonotlm %
"P'dt lﬁ’fﬁf%ff’%'bﬂ Rlé\ﬂ 50998?86‘” T ARl (A9 §%€F)S ribgdyigy MYQROLP 105)-
NefAn-enpanted @?sflerﬁ 1Ne0es 1P combiagtbh ofaeionbphogghoryl IZié A and a

sopyfif i el Bel sggPpp iy B2 o spauloss el il

94/ 83, e b lgsaredotogkeaic cgmpasitibh heredee QGRYisKlieMNded (rsehelestgrol

coné@g Igg%e%m@ﬁg?k\eﬁése g Cu?ﬁ??ﬁ?%élsﬁ'ﬂ@ﬁérﬁt())iﬁaéifgﬁ%a?%d&tionally

con]@zaewn@moatmwlqtg@@hwustﬁ@dpo No 16, referred to

el spuhes @xé?‘r?d’eeécf‘uéﬁt coﬁﬂ)rlles Cb§}21aé?ﬂ¥d?'ﬁ/TPLedfﬁJ8}2>?ib nt an
Innunogenlc contaj ns

Yy

and EFCUIagY pele ta@ld@arrtﬁorw@t'%w v @S%sr 3PrfiEly  dasgpipl in an oil
in watee emagiobEAdsBitsa ifyva 95/ tche En@ﬁbﬁdmeméfﬁrrémfarmithlon for use in
theﬁe&‘t%ﬁn may be a fusion polypeptide which conprises

or an i mmunogeni ¢ derivative thereof or an

i minabgerreiered tgnelatondempessts,a Gpfd ofsprudkaiide A@noer tagether with
an d4ra6indk daimunogeni ¢ derivatives thereof or i mTunogenl c

fragnents thereof, wherein when both pl7 and tﬁ

are w@geﬂtasmé%th? gregentjinvgationdhgre 1§ AOAIRT, ayaRihed °f mahufacture
of alvamwmfgemumoﬁ a8 g M deberibeg sahdrdie the n?@lﬁodeooafmbes ale&)flng &ne or

mor&ibstt @8?"1’ %ngzp%ip?sl\?cfé:ﬂnéj{[:r}% tg?\far(%a{s %g ith a suC#tagle adjpvant

r es Fecitulam preferedadguventsdati useit the formptations geeedrding to the invention
are BOkYRGPL | de conprises both pl7 and p24 Gag or
_ enic fragnents thereof. In such a construct the
1) p243@d@91c‘0@§8ﬂ1m"Pgﬁ@“‘b@e@é\d@ﬁﬁﬁ@rww Jare separ at ed
by at |east one further H 'V antigen or inmunogenic
fragment, such as Nef and/or RT or inmunogenic
derivatives thereof or imunogenic fragments thereof.
See
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WO2006/ 013106 for further details. In fusion proteins
whi ch conprise p24 and RT, it may be preferabl e that
w0 b@sp@B7pr ecedes the RT in the construct becaRGSHERIE$1052448
the antigens are expressed alone in E. coli better
expression of p24 than of RT is observed. Sone
constructs according to the |nvent|on i ncl ude the
following: 1. p24 - RT - Ne - pl7 2. p24 - RT* - Nef
p51 RT - Nef- pl7 4 . p24 - p51 RT* -
) ||ve{}"“m EQ%@"— pl7 - p51RT - Nef 6. pl7 - p51 RT - Nef
m) 7 Wn*Q[S]ZTera lipdebme +BDINMPW t h | i nker 9. pl7 - Nof
AW Nef with |inker * represents RT nethionine
592 at Pon to lysine In another aspect the present
V) i nvéRtNRin+ @58\1/#@@@ weiRMW@HOprotein of HV antigens
vi) com%t;& ng at |east four HV antigens or inmmunogenic
nts, wherein the four antlgens or fragnents are
V”) or gpé"":él-e’f (APl GF B AIIRROMEPSCPEnd Gag. Preferably Gag
vm)l s seseghGas two separate conponents whi ch are

pr E7etp sty ranaef EpteoBlBe | ARy e ot Pn) S Rl varer
emtmndm |Irsorpe&ﬁampIepﬁﬁiboﬁmenmfemeemmmyn the@diGaant csmprisk? anitin-water
emdt éh fshotrid: Q%mnggé Srfn%of rﬁg}t o?ﬁk H{vﬁﬁnoﬁ% MiRRR éo'ngﬁs&f iposomes.
onents

ant | gen co usli on this
t hesultﬁ*hheﬁﬁ iagiqvant eorgrongaisioer BalFonaingani Vlr@r dhies $Lét§b|y compositions

for RERREABPIShO nvbitiof d8$BEShtaR aryRRud fiMENRAPRe BREot rh@re more
four conmponent. fusions as already |listed above: 1. p24

adenm@ﬁl vec c_onmv;mg _oncbgéfngre Rertero_lo $ polmlegtldeﬁf&codu}gwg-pr more
secondN@hunpdehicdolypptities derddRTrom a pdiedgen.pl7 The

I mmunogeni ¢ pol ypeptides of the present invention may

have | i nker sequences present in between the sequences
Compositiosoddsayy and administratiar anti gens such as Gag, RT

20l Moo, LLIKEE, ARG BBrol 8l e XA o Morc

) "amno acrds 1nl 1ar exa
andtiheegdjyigapt Qiéafimtﬂlﬂeled@niqmmlho acids, or fromi1 to 6

amWEﬁcé}? 'tfq}?‘adjlfvgﬁt \ﬁ%@é’@é %rrﬂul@teémtﬂ Qn ﬁ%ﬁ#ﬁ)ger’ﬂé E)Blgﬁerptlde %wtably

descri pfion such suitable H V antigens can
the gy “"(Pd)‘g',” ak8 @8§°1fW’W“5’Fﬂdl"6@r?§y ghet HENBPEENROIYASD e IP 8R
adniistede@. derived from any H V cl ade, for exanple cl ade
A clade B or cla g V_anpt ns. na
pe 1568 P\hag <PPs B oo A s i B o i Pled  m8top HF RO
immeipe casporsesviitadiomprisesadmitstering\ig noe ormora fifst inghunogenic
| BE‘EHQQ Pl BRL AR Bh la88vArt; #3d R kD SPhbESdEATRA v%l:t'a
Po ))&a g? s E’ofg 5% agj V% ggfor agnent or d(}Hr I vat g comprlsmg
onegf n@rg/he@rolpa@m qotyguwdﬁrenq@ﬂm@ g or| Torg ﬁ@cogrg@empnqgenlc
polﬁég&@@é RRkeiPbnd &%dré‘ﬁ@ﬂt‘dnﬂﬁo@erﬁ@%@pﬁmﬂ@g@ﬂ\'/a(ht and one or
ol %/rg‘y,ot ide is a cﬁ_& %éept I de con‘@ I'sing Gap and/or Pol

morg FFRAVIralypClgrs ae ¢ MY BPeE Bat i ve of

By “co-formulated” is meant that the first immunogenic polypeptide and the adjuvant are
contained within the same composition eg a pharmaceutical composition.

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
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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any of them (eg Gag- RT- Nef or Gag- RT-integrase-Nef).
Thus in one specific enbodi nent, a pol ypeptide
W@ vpndsing Gap and/ or Pol and/or Nef or a fr apeERP2008/052448
derivative of any of them (eg p24-RT-Nef-pl7) is a
first immunogeni c pol ypepti de and a pol ypepti de
conprising Gap and/or Pol and/or Nef or a fragnent or
derivative of any of them (e€g Gag- RT-Nef or
esps%% )y ﬁdv?nt%ggegy A é'%lgkﬁ%érrote?l\gec ?ng(#e 'W%n %:1? oa?h p%aﬁheogens, such as
HIVi W &nheicainsis and Plasnodlmndgmnogltlm ay:p@ptng tiethe snvEntlonanaya
t Xaki ve thereof eg gpl20, gpl40 or
cort ru?&@%%g%g%&?dﬂ 1 20). In one specific enbodi ment
of Qqﬁwowﬁwmmdmﬁt%p eawieied ATFORNgER the '@Yﬂ”?‘ﬁl‘e’ﬁ?)‘ treicaly cgmprise
a ceﬁ@ér)é@%ﬁ@qd&&%ﬁﬁérb@ tatelerCRgbte e @mpBRéntSethek sDgdrs Afay Be
grrent or derivative of any of them (eg p24- RTNef -
'”C'ﬁ Thus in one specific enbodi nent, Env or a
fr a:gmmtutmfs gheuld va ativiaistened ﬁ&ﬁfflagntgmikﬁﬁts tgpdrducy the target cells

andqg r(:Iir%(\)/ldg £ir frf) & grht"i%Je% ogg%nzeq anft%r anf & §e35|oJ1TTT}‘|Jd1 %g)%ﬂjm? %?thogen-specmc

de ¢co
lmanb r@ﬂpdmm t\dgvelop tiaerébyatg mml_de @rpr@téwliavta:tqrvtberepeLalpyemﬁ‘lt without
undhé1 gmés%r%ﬁ n'%EN%ﬁy ao@éﬂt%blé BhiRj oﬁ%&g%febwrﬂ&g ' tfé determlned by

n anot her speC| odi ment o

thoﬁerﬁ}‘é'ﬁ@ Indhe m§d$@|@§§ pﬁ'i‘ﬁﬁ’ﬁ@ﬂj@fﬁ”@ p@arwﬁ&ébtt@&eachptab'e routes of
adniRbYEEER tncli8e, GRMRE NSt Iﬁﬂte@@& dﬁékﬂ/delfveﬁqb trRNErR anieftheP intrBocular

dellbﬂﬁ]g%o%f%rlrﬁﬁ}%ahw\éﬁ}ta\rﬁtga Ig/ﬁ &h¥llagorbH)H@@ﬁs%ﬁﬂltraksefnoyﬁéntramuscular

intratra¢eed! IsOblcmr&eae‘.) irdratérman egieennel, pedtal pepitand @tHes péramel roates of

adrrgrrg%%gig S%étgl aﬁ'd\r%%s'tr\flxg trqul_ I:on?%ne%ﬁig%slregﬁr agjusted depending

upoe riteogEneenad uctaorpﬂwl qpp@p@n dnegoutp pf Mnmgstcatjlgn amjamjy whalepend on the
f f

natt?@g tﬂé c&ﬁfltloﬂ b}gﬁ\g {{??@HE Mgst%'up%?v t:hrgnfé'%éé g érﬂrlfagﬁgoﬂlé? mfr aI or

ep'%ﬂaa'Env or a fragment or derivative thereof eg gp120

gp Pi&teRéd %@@Qto(t:ﬂé&%‘ﬁé ﬁh%d’e diaA 2R niuﬁ%u% n%ﬁl{?ﬁr%s Skin and mucous
e mmunogeni C er]vatl ves an
e PR S ecP D B REA sty e EPYAHERES S BFETERTPBIY

encammtergens nmay be enpl oyed in the form of i mmunogenic

derV\/rYant hvlest |ﬁ]rmuno e&? tlder gcg r(gn{asnd a%?ﬁoevci)rf?l ve@top%Fe not co-

forrﬂulatﬁtu rﬂaﬁg@f:fﬂrentd@mulaaonsv(eg pqnlvpapecﬂ%iadjtofﬁnt@daademwralg@ntoof
fornﬂﬁétfoxg rﬁHy' tQa' éanﬂrﬁ;tgrreﬁ b§/ ﬂwe%%m%%utg @Pac}:rﬁ]ﬁgtremgﬂ %r Qﬁ(ﬁﬁerent routes of

limted way relative to 1ts nati've
ad%'@iﬁﬁfﬁ"é’ﬂ parts For exanple it may include a point

nyg%eb%é%edﬂ%rﬁﬁbsﬁ’@ﬁ% RhR@ethbaewip ﬂéﬁé%ﬂtplrlﬁl%rnlgf)ntfélﬁ)rs such as the
| \"A| X
cont St EHtaR) e b e s BeA D o 8 shle ATk vary among

subientzy ifrat exampt, amdqpeuﬂlmma@gﬁ\m adut @amarabi wammwryldlosage is generally
in trbe \Qﬁ {;}ffr%ﬁ}%%tf irog)lt“gq% l %(%1%68 ne fg ganrhéc} coPéFnllnlgtcoecenltr’tgolﬂé of from
aboma‘rmﬂ@] to abetb e 16f° nagictss rapoah! & Wruwe1 X &bmrmesagaabwt 1x10%to
1x ‘deeparr‘tﬂ:ﬁés\b?vﬂféttb%br wHRETRRE 1 %Otﬂfﬁt oraatht\ée{deS%b‘é?JuhH 8-40ug

rai'ses such an |nmune response nay be measured
IMNYRPGEANA RP'MPﬁHWﬁo|D<9§?9§a|W"H§§%®d@eeﬁn%§9%ﬁhﬁ¥%ﬂ tb? 6’?'”‘3' and the

rou@nf la@ﬁﬁbétr?tfbﬁpﬁﬁﬁ@@hpféf a Ebl@NeQthémbt f/é'tertlﬁawlﬂ)sﬁglé tfédbeut an 80
or ce

| ar .mar 12

a Uty LBy misclift pisgBih £ rsishan e Boabt! 1 1 ahue sosiyms
parihescad 440 Uggasteinpremegot agegle it  Oranfukd imth€B may adjust these
dosgg'dgg&%mg?ﬁﬁ%%muley f@drﬁﬁl@érglg)% %(d tﬂ% tHe %Emc crr@g?éﬂ-%bappllcanon for
Wh‘mﬁéoﬁmsd@n@remﬁioxeé 20, 50, 60, 70, 100 150 or 200

amo acids in length are considered to fall within the

scope of the invention as |long as the pol ypeptide

denonstrates antigenicity, that is to say that the

maj or epitopes (eg CTL epitopes)are retained by the

pol ypepti de.
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Adenovi rus Adenoviral vectors of the present invention
conpri se one or nore heterol ogous pol ynucl eoti des

W@ DN8JLIa ch encode one or nore inmmunogeni ¢ PCT/EP2008/052448
pol ypepti des. Adenoviral vectors of use in the present
i nvention may be derived froma range of manmmali an
hosts Adenovi ruses (herei ncgrzeferred to as "Ad" or
Adv have a characteristi ¢“norphol ogy with an

U S S PR

poly(oleM)d,e thk oogditieintbieing tneatetd @nd the age hegightiand hegith of thiersgbjed! Typically

by P ST Mt (98, b v

suitgieibl e- st r anded DNA with a termnal protein attached
cme%hmf Jaryaaéa,uéta&muné r%%;b’@n@é is é@ﬁie@éﬂ ﬂsyaélanglwafcwﬂam
m na

r epeat s I('i ng‘?'ﬁ The vir DNA |

admirislEUpm Pidhe ’PE‘PSF' B Oht %'t'%sqféhedi“t?f‘%‘?%'”\?ﬁth%ﬁ G’f @9 Yovention
Hovesvat if thp&rﬁhmﬁh‘:‘retmrﬂéd; fofther éﬁh&inb@f b)paidmﬁlmstfatloh/of a further dose of first
, acka p (p rotein o pr.ov, a
|mn§utnp%e UP%YpeIp dei< adjuv:inh gn % eg \ar Ye 0 roo ta ese%or\c}l or SLﬁ,]qu uen occasion
(forexaroge alts@ roonh ai twe menthisy lﬂzenaadoai ecbtqeplos e cedby thh invention.

ne I, r

e SRRl 1 OBESTAR he ST i PR 4l g oy
typieglly g fﬁﬁedﬁ?ﬁb@ ?'ﬁ@@ corfcomian gdminisdratie/ theceampsitprperegmpositions

of ch\?‘éﬂtlémIﬁ Pedthosalob th%v@ﬁtW' H@We%’?’%'hgﬁe foﬁné—th@iC goMaipathogen-
are o uman or or_ nor

one
SWQE@?{B\?P?YJ@R}:@E%%%@V ﬁﬁylreo%sefgpd o'dyrther aﬂchn}qawmwstratlon of the
conpdsii@Voricapoditicnspt @8 irventdch human- deri ved
11

enovi I us d
B O Rh YRS BE b v iRt R e Rlde sl
phahnmntlcsmmtp}qdewdmamevatmehmfferataegmeI$ed into six
subgenera (A-F) based on a nunber of biological,
chem cal, imunol ogical and structural criteria
Lamgiﬂﬁough Ad5- based vectors have been used extensively

Ad|u\)anﬁaré1;§blﬂ$1%650f gene ther apy trials, there nay be
[Tmtations on the useu? Ag)i gotherqﬁ%ougc .
1) Tha Preraration of odliip wates emuision follewed the profopnl,as #§t fprth i|Wo

95/’gamer al popul ation due to natural infection. Ad5 and

The emu?sqrrqconkjagnﬁt 422?2“ o tqgi—la ?ﬁ%%??g r'r{gémﬂ%ogFerﬁg?gect ml Tween 80.
Thenay{ltde\wékid}pleasheueﬁeagaqu amfrompfelstB@ntno t he vector
Twe%g\r/B'g:&%stdggé\%’@aﬂtphosm%%uﬁé@@%Iﬂ% (Fpéﬁ%(gr% 'a@g’o §Hutlon in tthe PBS.

/ to seropreval ent veCtors
To praddest ktwv&*fég@cemtra@%ﬁeu W@rfiaplwblalpoa&,cpwﬁr@l@nd s of

squETEAOWES vorb e LRGN tASIBIEHKI. 'dd SEPEY/YRES: solUlbS was added and
I mportant targets in the pursui

stitute_ver
m'xﬁ‘g‘i‘i@md%h"( vE'?e;feg%}‘ﬁlgeﬁ‘?ﬁ”sé%{‘p‘%?ﬂ tégrb?asa%'&r%g eREeG ﬂ‘g finally
mictoffuidined byessrnseM (0S8 rsioofiuidicemadiine | The resdting @il Smplets)zes a size
. ved from non human prinmates, especially
Ofag%r:sx'%g §g§6§ enovi ruses. See US Patent 6,083,716 which
descrlbes t he genone of two chinpanzee adenOV|ruses

2) P|r$ dmorb&eﬁu .ﬁ%%eﬁﬁm.oﬁw.tnmaeed(mﬁ_an or "C")

noviral vectaors induce s nmune responses
Ste‘ﬂ'? 8H'§ GEHE'OPMEE GEEed 19 Bertp I %ﬁcaﬁﬁ'g? cqacentipton chalhdhwf F'QP'SW” per
mi (Vier B@-BIP( kiat rrgaraatiet. €S2alwad thehraaued |Betw2b36e5.c4ﬂaﬁjd1tloh|©ﬂ
nﬁgﬂgnﬁ,ttgé Lng?%edlgtdepo%\é%tr#%%?ré “afnﬁ{)g% ess %té%gﬂﬁgrhutes later the pH
Wasamﬁed@dlandjedgstaci & ngag$ary foehd 1y Ogliwiih NeOH or HiCinBire final concentration
d&m o replication of E 1
o 3ge é{,{ g?zrﬁ\ggf ﬁdé’ﬁf %eg@é%téﬁﬁs Yet chi npanzee
adenOV|ruses are phyl ogenetically distinct fromthe
nore common human serotypes (Ad2 and Ad5). Pan 6 is
|l 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-hunan
prlnate adenOV|rus eg a chlnpanzee adenOV|rus such as




10

15

20

25

30

35

Pan7 and Pan9. Adenoviral vectors nmay al so be derived
fromnore than one adenovirus serotype, and each

W@ 0081147320 may be fromthe sane or different soRCT/EPI008/052448
exanpl e they may be derived fromnore than one hunan
serotype and/ or nore than one non-human primate
serotype Methods for construgting chineric adenoviral
vectors are di scl osed in 05/ 001103 There are

3)Fp at Izesr estFtl ons associated with inserting
HERHFE? OSHR T'hto adenovi ruses Hunman adenovi ruses

A mirdvre of Iﬂm (amH ast phosphafidyddhatyes eipert foond 8ddyadf ortsyetheidid) dnd cholesterol

and?’q%/lfg_qqgﬁﬂrlc%ﬂ%ﬂ \K/ﬁe&r%d @Bwﬁhn@e?%”c ]yr-h o ﬂ@rnaﬁqely( diter a stream

ower agi ng

of Ir@d@@émm@wowl%e@ ugmwrh%@haé%bwf%do?a“wévawtme@ adgpre and
the 9@4@.@ nbt%ﬂ aht af Fﬁérlrbﬁ vr%fs |ra§usﬂ>9r9.~>'§)n ihrybﬁéébng ér( \ﬁéS then microfluidised

adenovi ruses
P8 DRePmE 8 e GopLp Llo AMEIOD PITs 860 AT £ keTap BYousi 0.2 m
filtef. fE)ﬂﬂuﬁbr&bﬁécﬁ&btrdiﬁddurd&bdlaceaﬁlelﬁll‘epl ng ser otypes in the

Typirhc%@atge r& e'lséearglpg Oéﬁﬁaqg}‘fﬁff’ﬂ@g%ég nd was gqlgw/wg b’g ?%Lgeobsh solution was
addee td @ve avinat hhdlesrtarolwmeneatfqnmw mgfmisubsequent
T3] o BdPail s bifyRaTe Se of ype by bl ocki ng

vect or hrough “neutral i zi ng anti bod
The Irﬁpwnaﬁ@draﬁgats@mo&anpymmajely 19hemane aelersd %‘éV ger small
unrlgrqSIQP\)@sfcié%%V‘fHe%Boéo?’ne@‘BS/ trenRERY¥aLRabAdvVEF Bhé ¥nd have no fusogenic

occurring human virus Serotype. Adenoviruses isol ated
CaPAFYm ani mal s have i mmunol ogi cal Iy distinct capsid,

hexon, penton and fibre conponents but are

hyl ogen al | clo rel ated. Specifically, the

4) P\??'%’( tror gft%‘@""a"\rﬁgﬁ ?fﬁrra adenovirus, such as a sim an
Stedld bnip of sug wanpdddead tp&BEI @IBISauomostrrmmaaEP@d@rmMi KidgO,: 48

mivgHAS: Fo b g D958 lagea s RURL P LaqcR g S Hie AP
conpgnitiefienyef SPYMBL end 82 bwan1 90 ped ! for @8eh Thiimperreiig Kpferred as
AdjBeaHt ey EB’éﬂNeéHBé&@ﬁ §é’c§tron\5f b&thpiran2 hd ikOmadRde pradstt Q/Ei‘ﬁfrred for 5

sources. Desirable chinpanzee adenovirus strar ns
minpies, Ehe pttwas geckes and adggr?def NeAgeaNIRE 597101 whly N@Qh‘ 07 HCI.
[ ATCC VR-593] Use of chi npanzee adenoviruses is
h ) \@nto?e'gg, over use of human
acuei1co i SetotypE betause of the | ack of
F4 \paseprep(ared am@psrcmﬂdnm YMO2008Y0 P06 iExarnple 1t taeloh-mptimieéd method.
cross-neutralising antibodies, to adenoviruses in the
target popul ation. Cross-reaction of the chi panzee
Prepafatiomaf Eherpsadgneirug Pan & egnéainipg GagriRil Nef iransegne hPamyds
CoRs?ARABS 8PGhS, r@mlrnéfprae.aﬁﬁt in 2% of the target
ul atjon conpared with 35%in the case of certain
P'ag'HFY’d?T&éir%"‘hurmn adenovi rus vectors. The chi npanzee
Thegfdieseapietidesst thedligen plagrit] mskrt fsrgiventit SEQOD ®&locloamaahe plEsmit

con%t\"tpc'i e/rpgffxﬁgj?ap%ﬂ%ll /_\g ?1 Eufh V\i(!o%ha%%&pq 7%?2 gc%dgn 0 | et%? Gtag p66 RT

(Co%qmtﬁpy'ﬂ?@ed aadrmectrvgteﬂ)ea:re tneried Mefrel ated to Pan 5, 7 and

Ié@?«ﬁd ﬁd@n@m Wé§pr9§aréd7§s dRYRIRHIIOW IR 25603 BRkvipRati -0
ans at jt has a reduced abllltyto

)

C°?%B\°F'8%Pgt'ﬁer§1ﬁ%3nd%%tﬁﬂPéﬁ@rﬂqeﬁg‘"ﬂéﬁ |'s, conpared to the

Thent1/B3 taigred Phafi B dderddvirss Way/prbgarbd @M@éﬁ:ntﬁﬂomwmomtmwample
the virus e g by deleting a gene involved in

“replication, for exanple deletion of the Ela, Elb, E3

Other seffatyps roé vecTdre carden@nsratedvie e tsomir way. Adclodesarigtien wf thh

conEtlr\.ﬁ:trM 8[5‘@1”‘53 LRY BR L BFbNTRY thR&nd %HeVEgn A&%r?tﬁ@@rdifptee Fyiven in

fective adenovirus conprisi

WORGPBIA 1 S’ RN i5cHia 24P ARRT BT3B 1508 ANPIGPY 65 6146530,
i nvention may be replication defective due to the
absence of the ability to express adenoviral Ela and
Elb, i.e , are functionally deleted in Ela and Elb The
reconbi nant adenovi ruses may al so bear functi onal

deI etr ons |n ot her genes [see V\D 03/ 000283] for

o o I o, . [r——. S o o — N L
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may be elim nated fromthe adenovirus sequence which

forns part of the reconbi nant virus. The function of
WE08807308 necessary to the production of the PCI/EP2008/052448

reconbi nant adenovirus particle. Thus, it is

unnecessary to replace the function of this gene

product in order to package:aq1 reconbi nant adenovi rus

useful in the invention In dne particul ar enbodi nent

i functionally del eted
'"s'ﬂbﬁ 3?§ggghnenesqul'%§8%g1rt1§ ?g% g’% of such vectors is
Usnrmeﬁia’mnld)éd&mgrﬁd}e GRN akpreSMﬁse@ew@sTnmrtapyto E1/E3 deleted Pan 7

adehcvirad .fﬁ @%RB@EQ{)@%‘CP%% M@F’M%@ﬁ%xﬁ%ﬁlﬁ@ E?-(Jﬁﬁ\lc is the

constr havi n nction etion o
Pang & ad&n@waagqammneﬁwe@@ e sxamamesesef eutihgtelll n t he E4
ORF6 function. Adenovirus vectorsaccording to the
i nvention may al so contain a deletion in the del ayed
Ex gene E2a. Del etions may al so be nmade in any of
Imniunegénidite sweemite imrhunised @hithtaderdviras confbenérde Pan?GRIS) and protein

Qr?ov rlﬂ]st aer{d 8ﬁ]en S CO-

£mmma£mﬁgghﬂ3r structural or non- structural adenOV|rus
genes The above del etions may be used individually,
.e. an adenovirus sequence for use in the present
Thel 'ﬁ%ﬁtstr@ﬁ “ﬁ%ﬂ/wisoﬁ@%%?”dél raiee WA used Eef]E'”ESWPV For immunisation with

F4/éﬁjﬁ@hmtp)ﬁh O’?f tReh@harOdtze Was e{uﬁterda eg@n of mprls@rntm 804 of
e ecti ve 0] elr 1 0 ] Cca
2y o B O T URAR ERAL (b rTO S0 M papicBein i of St (0.9%

NaGxerg Falinjectiet sa@ution) Was asadthel Pan3 GREIGhEncadenowis leavies the genes
t nes and the E4 gene, or of the
COd%§ﬂgé%gqéhgﬁggbggﬁgéwﬁ r of the E 1 and E3 genes (such
as functional deletions in Ela and Elb, and a del etion
; I or of the El, E2a and E4
Thleacélﬁatlloﬁéﬁi?dglr@ V\{?f%%f(ﬁgwdel etion of E3 and so on. Such
Gredl et i ons| RayObe parfPay2br ful | Daetti ons| By 6hese

genes and| may be usefl- I n conbi npF4/ad) BM t h DHyeaJB

motatTor suctras tEnperat ure SBESIGRYE "PEE7CRIF t O

be orodu%=gj/6’ﬁj §nv s“i‘f%‘ﬂlBe cel | PERAGRN n WG

virus i s4 cBpalsiRN of [ Bal7GRMN i on| FHagi& ti cu| B#/adj B

conplenesifi ng CelT T|nes which provi de the|FHed &S
m ssing fromthe virpl vector t nat resul t | PanAGRN

| rma| rcrl anlicati Aanl ~rhar ot arl c- /c-nr\ ac E 1
LIL} UP‘I LI "A%Z LB AN CITUAT AU L C1

and/ or E64 “can be useged. Wthout i on ilrg?éghg
cell linelmy be HelLa [ ATCC Accasgr? Cfa 17, " A549

[ATCC Actpssion No. CL 185], HdjB93, KB [&fB 17],

DETTOI U g E£.0., DetrofI 510, 72 and W38 [CCC 75

aal | ardkbno—at-bar o Thaococao oo [

cetHs—anong—others—Tthese—cetHt+ines—are—at

avai l able fromthe Anmerican Type Culture Collection,
Thus 8@ béJaéarethatiin groBesul evd?.dhe Wiga avesaimmuized vith g irgetionisoef protein
(PP%groa%e%ME (A rte%gcﬁve%ﬁfvﬁ‘&tfro?@%rbuﬂ)é SR Lm?%’ce%d gRbARIREShal prime-

rom ot her sources, such & )
boogissheriis: Peip {ep RESnoxrysPHAALYi e ef %fﬁ’beé’rm‘lt_f@&@ﬁép Rowhereas in
gro@2at4) thatmitd & cElusdDgrRanm t\ﬁEDﬂn]eeminks @Na Ocﬁmfﬁﬁdatldim(ccﬁﬁﬂob of protein and

Cul.t ures, (ECA t
e (EB B gP o ore e e CARe FeRgREp 7l regsivegppiyvent
con(rﬁtrwheedats)niﬁfe)npgdoymawea)rualme sequences whi ch encode
i mrunogeni ¢ pol ypepti des may be codon optim sed for
manmal i an cells Such codon-optim sation is described
Theifplloéngapad-pws WEBSYEOPB®H4.  Codon opti mi zation for
certain HV sequences is further described in WO
03/ 025003 I n one enbodi nent of the present invention
t he pol ynucl eoti de constructs conprise an N-termal
| eader sequence. The signal sequence, transnenbrane
domai n and cytoplasm ¢ donmain are individually al
optionally present or deleted In one enbodi nent of the
pr esent |nvent|on al | these reglons are present but

I L L 1 - . I N 1

o oy
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gene conprising exon 1 is included and intron Ais

conpletely or partially excluded as described in WO
w@2)0887r320 When several antigens are fused i nt OPGEI/EP0$/052448

protein, such protein would be encoded by a

pol ynucl eoti de under the control of a single pronoter.

In an alternative enbodi ment of the invention, several

antigens may be expressed sefi-’ar ately through

Antl%y?fg/ L (rjrgg%sr (%E%?\Pee?fé%eoec%ﬁnﬁ %ra zrﬁlo t agtﬁ %g}r?/rkj%%il anm‘?‘%f P?m each

grogle i nventi on sone of the antigens may forma fusion,
} er and ot her antigen(s) may be
anqdoetﬁegpér%eggé@%fﬁéplg%ter whi ch nmay be the sane or
-antpogy @smﬁseﬁeéﬂmtt%mﬁvmntsm?énﬁié\lef angh 9157 (Figyee 5-8)

adenOV|raI vector may conprise one Or nore expression

ettes ?Fach of _.whi ch encode one anti gen under the

Ce”t"@hferSB‘P”SS? et Bhoter. Alternatively or additionally
-mebsuredyy ﬂmnwtd»rse&rydaawmg ot aditessliucn cxualsnsettaleag @ferovernight
reshngul%f’% %Psorf oc%ﬁsw 0 %?Bmﬂﬁg?]gﬂ}jﬁ?lggnﬁs@gfe 7% h@e sBIeen cells of 3
mlcenmtmethW’gmpmre et fendpe aradissn cassette nmay be

present in nore than one |ocus in the adenoviral

vector. The pol ynucl eotide or pol ynucl eoti des encodin

For Qfﬁﬁlﬂﬁa)g@%?&ag@feﬂy@& talgersfor ’@S‘GWFW et day aﬁtﬁythg @orrespondg ing final
|mrﬂLﬂ§,§t|'dnedFdrmé}eﬁfﬁhﬁw@fgréd&@ rASHRNRYIchtsSveile tRER g1 d’a‘?g,lfiél’&ﬁys and 112

eleted region. Altho
dayBFﬁ‘?@F n%SF%ﬁE’pé'B‘%‘ "H'@E”'@%‘E’Bdl ng i mgr{mogenl c Han

pol ypepti des nmay be |inked as a fusion, the resulting
ResB,’tQtel n may be expressed as a fusion protein, or it

nay be expressed as separate protein products or it
Therragulth @resstpwe gsldduras28. f usi on protein and then
The%%ﬁﬂ%‘éé‘& O{Vesbér%'%%%%%“ into smaller subunits.

Dé’Jf, uvants are described in general in Vaccine
PP B&soupr an'mﬁ"éfoéa\wuaiswaﬁdnmmwwt Approach eg Powel |

AAaGQJule\Mﬁrﬁbls Bll&ﬂhﬁ%&ﬁﬁﬁﬁnm%ﬁm&pf k, 1995. Suitable
Aﬂkd vanés ] n I u e.an al um ni un{ salt such as al um ni um
PP 2

r(?%P @”W%@WH"?WHW'HHB’%BW '‘® but may al so be a
AAFsml Groop 4@aintlfdlowingdiburt immunatior may be an insol uble
c:on%usfi?rrcl&;') QEF.%fals%%Lv?% e.r%mtuﬁfé’h%h”e or acylated sugars,
ani erivatised
Cormﬂ y%a@marﬁuamemls fotlovyrag Whmtlmmw In the
Thefrf?éam-} emehptﬂné?)fom'im1 'désVd“rmi? Qéys'pbsﬂ I%tﬂﬁﬁ&ﬁgeﬁﬁﬁi) JrQ ﬁ’l‘rljlc‘é{éﬁ in
uvant comnposition preferential 'y i nduces
Paf? Bhse. However it will be understood that ot her
responses, including other hunoral responses, are not
Ce ||e§C| uded. H‘. IS Iégovvn that certain vaccine adjuvants
uited to the stinulation of either
At tidtimepoifit2analysgeh ehecqetationethatedpioris el reshoashst wepe abdeyvet meainly
agamg%%l RELA @NQ(S of the Thl: Th2 bal ance of the imune
esponse ter a vaccination or infection includes
d| rect measurenent of the production of Thl or Th2

As sholAkd mg&ebm and ARHQRNEIES 24 Bawsl doéﬂaﬁflrﬁrﬂﬁmsatlon the highest CD4+
restimulation with

T-oqlBeRogeas B1p QR eryih Qv R S AT RIER B
immues piiwns esprofEmisdjuvant TG doup yiEminealy ) LI Oal tinjécsion ofethe\bdratfination of
aaofbly TRl AR ALAeT s GBI cAPLEL AR, OB AEES, i oh
protein@diggani fgllowing ee6tlm|ulat10r( wight i Réor NhfafteahCéeSrre asured vvhen
ForFJéﬁmG%{ Arﬁbﬂi'ﬁaﬁoeméft Wﬁhﬁ\hﬁgat}%é Wnt@%'c@ﬁlﬁmb{andft ro),

I nduces anti gen specific i nmmunog 1 n responses
adeﬁ%‘%’é%’P'@feéda%\{aﬁt "T‘I’HFef ?;53@4+§r ofte)) ;B%SPP'P%fS@G’F%"QPM th?@/ Jyédh one
i mmunosti nul ants which may be fornulated to produce
adj uvants suitable for use in the present invention
i nclude and are not restricted to the foll owi ng The
Toll like receptor (TLR) 4 ligands, especially an
agoni st such as a lipid A derivative
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particul arly nonophosphoryl lipid A or nore

particularly 3 Deacyl ated nonophoshoryl lipid A (3 D -
WORLB/1@73DY - MPL is sold under the trademark MPLECH/EPR2008/052448

G axoSm thKline and primarily pronotes CD4+ T cell

responses characterized by the production of IFN-g (Th

1l cellsi e CD4 T hel per celis wth a type-1

phenotype) It can be produce accordlng to the nethods

ose t i N

|mman)§f'a %fth% ﬁé{r&atl érerl?%rﬁrgéphosp %s?\gs/nltry?ﬁepolré\ﬁ%\%\lw%r}%sagens were
|den¢|caI50r01r246 acyl at ed chal ns Preferably in the

conpositions of the present invention small particle 3

DWPL is used Small particle 3 D-MPL has a particle
At tag Hreeppindhanahged.itpe ?rg?’ beelstegpanses fre|madeepsenteg @gaing the p24 and

RT 8;{%@@ faPJj he rs. SEGIht BlirfiRad aftcmnsr aéue ss&;mrfbrh@éi ot P17 were detected.
ntern | ona

As EPHPHLE DWed e ?vi%t? BlafBRekS 31 4R eusv s mi satan SRgt dree!
res;tc!ms@siwé'rb Binflangfenosé sr tiva drhmdnisegiondwith thetcombinatioadft o

aasp O gppiaaduiest S GPEepIaEpe 0T BRASISTTES A wpPRS Imgsee
elthao(y)lt\alne wﬂb}ademowph;otgph twice with adenovirus followed by twice W|th protein or (iii)
oncIQ r?wae%Dgﬂﬁ% g&gb:igéﬁ%g éf é{eﬁ%w%g}gﬂgog%ﬁg&‘ Lt @g@%?@%é’ 288Y%0 each
otheysing sy lowgr Pen theene frgm tg,e gpup |mmun|sed tW|ce with protein followed by

twnce?w:m[aeaﬁcvﬁ@ég%@@@wr@bﬁﬁ@é fHeERMBeAR in groups |mmun|sed once or
az

tetradecano
twicE O SIS0 O By T kN B U BTE A B H g ower t
the OM¥CREM AredOdpsanm chuMEEDEhed® 2wice With 2@shoMRisAE IDE?M(:@\EHh adenovirus
follof\)/v?gé{y%/}/i[:{ ?ﬁh prgPehegd'ahuitw Wtéeec ﬁgo;fll a%ly %)ﬁg% W|th a%)f(r%mu%
iol,1 -dihydr ogenophosphat e 10-(6- am nohexanoat e) (WO
Theq]",lé ?r{'dé?%% fgglﬁ{eﬁl A&-Bé‘s \hé@%ﬁgﬁgéﬁéeﬁmt@ énﬁ% ‘é5f£r?d 112 days
posﬁ||a§tdm5§|@|§at'0ﬁ ' WEe8 B%'@@n@ﬁ OfU%@Q%ﬁ?S (Gule Wd@é@@ﬁ‘eﬂ éfrigures 3a and

3b) W%Rﬁﬂbh%s@éﬁ%ﬁ@rﬁb Bft Andld) 6d MGiAF Jobséed a alnst p24, RT and
rmaceuti cal accegtD ble salts of AGPs as sc osed

Nefu A RSE FEP8ADISSHRDIINePHS DA BSPPLEEF 3f BrTcstes N Eﬁ‘ﬁé‘”%‘lﬂ‘?e‘mgi%'sed
twicElWith adericayaniosdviedBytthicavih plotirg mMhe CO4bespossS itImiésimmunised
once ojr W\I/C%ntlﬁ‘l tI?aQor}q]blna%lo g}e %o%lpgwrugfgreofteelﬁ/%&%\ﬁnp were c0W|Parab|e to each
otheSapd germalkymhweihbn Keaesponss ehsarves magwhmmemumaghwqerwﬂh protein

foucjv\%g%lylt\blge QHPQaéostand Wagner H (1996 A review of the
I ol0 har macol ogi cal activities of saponins

A nigieg it e GPE oSBT SG9OHER: Ko BheRindne QP Mmonised

onck & inee@nibirandd &%d@@vku@ﬁrofehﬁdﬁﬁb‘ﬁthF@@Brﬂlgﬁ@ arfel')el(hs comparable
|IIa Sa ona actlonst

to hFete Bt wich s bRl 19 sk Sih Spioviis anc
slighatty] hlgmmhah ihemmnohw,thé:arﬁimalsﬁmmUmRen/elfﬁlale(r ) Drviag wila thei ceembination of

adeﬁg\ﬁﬁjs/pr’]o?e?rga%g\?agﬁ Jrn @“&%‘3 ?/ﬁh ag&&ﬁ; f@ﬁ%@ébg ?vacgmjrh J@%m The

|atter tvie Pre@ﬁ@Péﬂa blgpptwep@ Bas/eothrre FhedeldE fesprig e #92ipPtRanis the highest

and%‘xfﬁﬁa? W gi?o@b%ll iMhaRESd (i) Q\Ni@e WHEtHé%h@ﬁhaﬁHn df Iaeérgovigmpép&a%wéafmva nt or
an

(i %cﬁ "‘E@S“ d%ﬂ‘%ﬂ“ﬁj@ﬁ%’%‘%&% d‘”'ic?] Wt”h 8@&9'? iﬂh‘é EQ%&%%POP? 9SS from

grouds ifBdniged Mawich adhtheydombinktiacdfiadenavirudlprodeinfgdjunaintadn (ii) twice with

pro%iﬁﬂo@%d ﬁ{l R/ﬁ% e\mh Ade CérAly r‘gjg ag %IFQRI?%%&/? L{? cgvﬁg I_altagietgjv%gn 8£ch other

(Figurend)nisd ﬁ@wn\mﬁgum@a (rlaBthanel)’)nocsm‘rﬁpmnumhes of COBRI-caliscspecific
foer&'oYBW@é‘r%%e@cte@yd odextrin are al so known (WO
99/10008) Particul ate adjuvant systens conpri sing
fractions of QuilA, such as Q521 and QS7 are descri bed
in WD 96/ 33739 and WD 96/1 1711 One such systemis
known as an | scom and nay contain one or nore saponins
The adj uvant of the present invention may in
particular conprises a Toll |ike receptor (TLR) 4
[ gand especially 3D-MPL, in conmbination with a
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O her suitable adjuvants include TLR 9 |igands
(agoni sts) Thus anot her preferred i mmunostinulant is

wa@eoostonimost i mul at ory ol i gonucl eoti de cont ai ni PGI/EP2008/052448
unnmet hyl at ed CpG di nucl eotides ("CpG') CpGis an
abbrevi ati on for cytosine-guanosi ne di nucl eoti de
motifs present in DNA CpGis _known in the art as being
an adj uvant when adm ni ster e by both system c and

Ant é:osal rout es (WD 96/ 02555, EP 468520, Davis et al ,

Oy IERRA0S®S 1998, 160(2) 870-876, MO uskie and Davis,

As shoMmmﬁlghres 41988he aGbO&Y) reemeesﬁc)etédttert are im@aly girecied agaisst p24

Figoﬁfﬁf I’F‘jﬁotﬁ%tl\%e Q—éfgi %% %Jr?t 4 St T ﬁ ecggr{lerqah)‘?%ﬁﬁ iks B response

obsgivied)agrirst eath déle rbdr RV eaNﬁrcempB@at?g@ﬁié:ag @q GBereetariane g follows:

Shq_\éﬂl t Ao Qﬁtldéapﬁalgb&s@fls dé’t’&‘t’é& iR grduméeW%ﬂ'ﬁl&r\Mth adenovirus
effects (both 1n vitro and Eﬁt?\”/ﬁe aut hors of

t he &) QPeraithe oretinRiian of "I’P&’POYiré‘Fﬁp A¥YaRHr omi ¢

sequemheRsst antisddy téspanses GeUMIly abtebied Mrodp impnlsk@ hitdWith the
acltl v

ST T Y m——
pubhiriawity betwesn iKgiedyaldNaobsesvedl7 th addiidit, fardBbhamdelefisemtbgy, the
o U5, G L M o v
cortmhighast iegeensei whenPORMPHTGH taihe ofgr groups:; vert ebrate DNA

Therne 'F@@ﬂ)@ﬁs%t doFEhad / C?Yo@p‘é‘%r%[]ﬁ?ed %l&(ﬁ@l}fiﬂh@bﬂﬁbmatlon of
in

Puri ne, G{

rmteidfa”‘?"g“ﬂ%’ er‘ﬁé%/‘ﬁiy?ﬁttoééf' tVﬂEﬁ Wit H’f@?e"‘lfﬂu%‘teﬁ)?b/ Qiegywithaslenovirus or

seqmmmaraaemwfon@vda&;ylmmrsbromu{ atebypaable/ ok B€21 days

usedt n.the Rr g?.sent {gnp{eln g)?) n certgl n conbi nati ons

of PORY MUMHIRAURR ARG BE 3‘9%‘ ‘i’%&era&%%er Buence is
AntippaysrespionSes/agaitist pf7 (Flge’s everenteny lsw te ndetactahie in afh g@bps. of

one notif or a conbination of different notifs can be

present in the same oligonucl eotide The presence of
Corstysiopr nore of these inmunostinulatory sequences

GIoSQI‘Qttﬁé HigHQst%ﬂn&ﬂ&ﬁ@éufﬁ%h-@%‘élamﬂmﬁ%é Ve%b@ns\é@s{ bt%'éﬁ/ed in the AAPP
i mune Subsets, including natural killer cel whi ch

treaﬂp% geosriaHeret Im%§abon§n@ovppg9b W@?'ﬁ scprwe]n@g QEOLUP% Pftt%f)z @H‘Hnlsatlons
(i.e. manc; P@Fﬂh&@&&onﬁb&mblﬂb@g %eﬁhd@hoﬁ/ﬁlboﬁﬁerﬁ@@w ﬁ)e,cnﬁd@:@l)anmﬁ cell

ontai nin ence this..
res it DVE oBEn A i e e R RENRRER Rt adtflalb Aauvant
combinatiero iroakditen osiyilaCie@elatot 6D andrGDa Tew respmseacem besaches! after a

. | h
RSB B S i B e A MR 808 D 4
pergigtencsythb @msgey seefifaiberlieesnopsespbapvedset? c(ama@@/ﬂl@a”am)mumsatlon

W|tHOcF1e brRtdARINBHr Mk vaht @%Blhﬁfon %F@ébnﬁ)%raﬂé"tmt@ SHES observed 112
hydr oxi de ((Hepatitissurface antlg Davi s, et

dayéﬁﬁ?réhe“ B I'SBPO”M'” g AABP tepptmenbigue-Nally. A@Be§8|that2
immuSRatichS Q&h tHEhdratein/ad&ad/aGs/8)juvahh@mbinadh agoeedddsto @btain an
anﬂB&:h{%QédOﬂLe J:o%p%'}aeb‘?é to trqlecén%debté r{gdmlp t'%'ir%&%r %ecﬁ\)/« er\rlp{hlt{]e
n uCl'eot I des  and t cont al ni ng
adjwypntgd ntspctﬂlre@mtmébat Erayided jhedighgst amﬁlimyseﬁmnmnm gengsal.
descri bed above nay be formnul ated together with
carriers, such as for exanple |liposones, oil in water
Exagle %i ons, and or netallic salts, including aluninium
Imn&mbdénidits gy mSmiad imrhuhidstwiti PaAXE RIS hdérdvin@XahiiH4eprotein/adiuvant B
co-f3rD eLd thbre formul ated wi th al um ni um hydroxi de (EP
oil in water enulsions (WD 95/1 721 0),
521 may be advantageously fornmul ated with chol esterol

[
e A B 0 ST oS e o B BB e once i 2
C°'f5'é“lﬂ%$'|°ﬁ19f tﬁ? &d pratein (141 QRﬁ"(W%‘ dose wes igsted i-e. 9 ug) tOgether with 10
Brazolot-M Il an supra) or with other cationic carriers
Conbi nations of immunostinulants are also preferred,
in particular a conbination of a nonophosphoryl Iipid
A and a saponin derivative (W 94/00153, WD 95/17210,
V\D 96/ 33739 V\D 98/ 56414, V\D 99/ 12565 WO 99/ 1 1241)

. Y NN A
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such as @S21 also forns a potent adjuvant for use in

the present invention Alternatively the saponin may be
WO a0 @red in a |iposone or in an | scorn and RONBPI9681052448

wi th an i mmunosti nul atory ol i gonucl eoti de Thus,

sui tabl e adj uvant systens include, for exanple, a

conbi nati on of nonophosphoryl, lipid A preferably

3D-MPL, together with an al niumsalt (eg as

escrib [ 31 ) , ed .. ' lyes

Rl P T s R SRB S R g G Ve o
1/18)apunCi4 det COAceluEr pesponses bgaingt atphel of eittsr hat, ipdh pa# or RT

2l . iscl '
PeR eactegggﬁtlééhg@ﬁ%ﬁ%ytg ipg% "ﬁfwlg&éét{aﬂ\é%#l&%s% q%ﬁgﬁf% g%éhﬁ&p)'

chol esterol containing |iposonmes (DQ as disclosed in

ThelBli g3 4R But tispefiiviignat i on may additionally conprise

an i mmunostinul atory ol i gonucl eoti de Thus an exanpl e
Cellyley [RPRFISCE U ® Sbs QS21 and/or MPL and/or CpG A
-mepalirell eytiew tytorpettyefbilowdrdj duvfacy arfdantracknidr @ptoking StamingGifter overnight

3 L &.foco raol _i.n _an.qjl ol te | sion
e Aion T PR i B B2 oebRela 7. SRR Bl el Pl cone
werk@ooted & paors df Srspigsies pan gtdue) fonthe @halysis. Anot her preferred
formul ati on conprises a CpG ol igonucl eoti de al one or
together with an alum niumsalt In a further aspect of
Resuig present invention there is provided a nethod of
The TREUE JREWMT B FRfurdlo YerdseRané 8diiltal Rlsh&HRe@8bdaR/cBiaRter restimulation with
descri bed, wherein the nethod conprises adm xi ng one
a peg! oﬁQﬁAé’rﬁTrFéePt‘qer?nunogeni c pol ypeptides according to
The X exié RYeBtbedspond 4s fallswgt t abl e adj uvant Particul arly
Rreferred adj uv (Y puthe farmul ati o
p R I A YR B Ao Ry Hop BN oy -
1/2 @8R - Micedmnupiss o with PisgFa/ $YvpRENGGRNY adiuvaet Blutéd 1/Al um +

14 A - e i s SRR Ll BRRP e el 1Y)
1/1Q A Bop Wiog imyrugisedymith SpoBdH 10 (RRgNT GRY/ adipygsidh@iuted tHG
NaiVé L iNhivERadet(nERfmums by abl y, the adjuvant is presented
in the formof a liposone, |SCOMor an oil-in-water
emul sion. In one exanpl e enbodi nent of the invention
The leeulid thditaganthatcTI(Fighies9, dgit pEinkh bnd B8 €Figea) mgho panel)tesponses
anot her ex l.e .eqbadi gent.. of i nyention the. .
ore B Siee 3 gy e B2 i R O the EBB Tl BRhoB shiesp e oeng
lowerdhpothe whe deaeiic hop24c bradditian,dhg/regultsuisdicatihet theiCDalresponses
AN C S Rl Sy
dilufedeityiyant & onpelé? ehugor eiripare SIMigr- dhrsediDyisRRONRRY PG coipsisese
whdtthy BYGI RO IdHeed ¢RCRAENGe QBRVAT BTDHRILSLAAND, the CD4 responses
i munogeni cgpgl yge ft| des derived froma
sk

o] ( t hagen, ,
ObSERRP AT I TGN R ARURRIATHNSEH 2 &1 1{7%(1%?%@@3 gfiuvant B.
Thet drei-ChB/espinees adairet p2vnare ogeparable ahytheqthe ddi(want istdikéed 1/2 or not.
\ \/[ ey
R0 ol 0L LMk 1A e LR s
dilugeg- 16k UGoatradd, such Hengls argraRlisegeinl be oli-R3&PI8 reeprdars winrg there is
notle¥8al A8 UAEY efitict éf tRd &Re REadiRrahligdl! at ed with any ot her
i mmunogeni ¢ pol ypeptide to be adm ni stered.
Conclusion:
CD4+ cells and CD8+ cells against F4 components were induced by a single administration of a
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-
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Thus in one enbodi mrent of the invention there is

provi ded a nethod of raising an i nmune response which
w@pndses adm nistering (i) one or nore firstPCT/EP2008/052448

i mmunogeni ¢ pol ypeptides co-fornulated with an

adjuvant; and (ii ) one or nore adenoviral vectors

conprising one or nore heteﬁﬁ;ogous pol ynucl eot i des

encodi ng one or nore second T°nmunogeni c polypeptldes

spe\gﬂ? E@gﬁf EBgﬁégsﬁ)gﬁ%E %F In#[rs?ssi |Ilé1 C?g f gllgrtgia F‘n Régs(t ¥eps Brgseg%%served were
agairshp24 ssdenecahtic4 M arwrﬁD%/T Byl resmonben sholvat <t£1$é rargle eHeait
corlte%ﬂbﬂl\tn/m(fthre d5§‘é of'ammggai if tr%o(!oyrﬁae %rg\?ac@ﬂg WF‘.% the sameg effect

are contal ne sane conposit

candaepwawmtf@uthe@atl RIdrRf0E PQ”l resPongs, Hhecdpse yanda @ffafd @ﬁtﬁe idpgg of

adjW@Rt REd insth€é @&h@d B Rds 'cBaﬁ‘oFtﬁg'ﬁﬁtﬁRﬁ"m 'Ieébllafesponse Finally, if we
rmaceut | terpnati vel he one or

pha
corfigridhs BPG asa BRI CObaT pabT FRbEsPaReY antett Mhgrgonses
agatdeneidhideny oL iedeSarijettanbe abganwsaint are co-fornul at ed.
Thus, there are provided conpositions according to the
i nvention which conprise one or nore imrunogenic
Exgpwleypept i des, one or nore adenoviral vectors, and an

Imnﬁ% ar u E/ sﬁi‘a%%év& téglachdme @b?@%ﬂ GWth %nf’@RNh@r F4/adjuvant

|nVO| Ve use Of e L Nnall one Irrm,lnogenl C
% 1503 i b aorfarmuljate

For%mwéétbﬁ lvslﬁh amaujq%rﬁ Bi tfﬁsw%h a&éeMNa%dM@aé@gee@u&g 'of‘F4 protem in
tive I mgmune to,cer
50%91?%%@&@ B EOERTIISaIR Wil P ERe U811 4% o0 B 2 i maces i

5008 o&ﬁﬂ”@@\‘&eﬁeltﬁé& Fa€ the lirdin0gizdtion Witk bbth\eaertdvidins alprotein components

co-RERT L Babr ogbly A Eaaraif g trord haSF Ry dHer SRR RN in soout o

adjuvynpuB:wbﬂested)rrpH se a carrier eg an aqueous buffered
carrier Protective conponents such as sugars may be
i ncl uded Conpositions should be admi nistered in

Thesyzeeingtiop gehedigirasesflovs:ansduce the target cells and

ErRLoVITae Slﬂigfyid‘i e ] evgaa FONSL] |1 "ha Sogr and
CA ' Coo 1 Al tU o | LILAY4 \oR | \¥3 mrrrrun e
L er\r\r\c‘f 4/+2Ld1§g¥gl in iFA'Lan 3 1 2 nr %Ch_é nr ebhV| acti c

or t hpr?; Raﬁf’GRthr’\‘A@. Wit hnut unri P@rﬂﬁﬁhléﬁ" @ wi th

medi cald|ParrGBNt #8122 lbhysi ol ogi cal Renf7&RN 10044 ¢h can
be det ef|Ré/adpBby t hosle4&ddj Bl ed i n [A#adj®li cal ants
Convent i|pastGRNA (phar jPaezGRNC#0MY  fRGgBRPHerTUt es of

admnistratron rncltude, but are not Ttmted to, direct
Thegrverg Sy TgbRils PEREORRICRR! Tarfiow: hwpich pElkdastqnia? rakbis: ver y

net hods, direct delivery to the liver, inhalation,
Tthl anasq% tsa%raz; ous |ntranuscular intratracheal,

SOOI REGRYS WeisReLg é?%%l epi dermal, rectal, oral and
Antbomsmsw@r&‘aﬂ perrfounembordﬁe aetaifmimstach ndviduRcntness Biém each
gro@fm ni stration may be conmbined, if desired, or

adj ust ed dependi ng upon the gene product or the
-anigRurasPeiFePRaNs!ddt e of administration primrily will
-anfiRBE R peritelagSinstF UL pehentdE24c RMANdfiafd pbRi Ng t 1 eat ed

Most suitably the route is intramuscular, intradernal

or epidermal Preferred tissues to target are nuscle,
Lynghpprolferdtiverespepseenbr anes Ski n and nucous nenbr anes

Thear%rﬁpﬁogﬁoli%péﬁgh %9 gétFﬁllﬂne% fe V)ﬁgl(e of é{ed tr:\ynﬁg Bé Bygerlpheral blood

ns are norna untered

monqmﬁq%g:gl,lﬁ @ok@@ﬁdjmw, %blo%?fw g@pngﬁ@r@@ﬁ@%tlﬂwated in vitro with

pools&st Nef, p&f, %Zﬁ]@ﬁdlgm'p éﬂlh@é Relss hdlps Ritihd Sre€dtce of tritiated thymidine for
formul ations é@&@ ypeptlde/adjuvant and adenovi r al

the RS 19U e iR ! may be admi ni stered by the sane
route of adm nistration or by different routes of
adm ni strati on Dosages of conpositions in the nethods
w Il depend primarily on factors such as the
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condition being treated, the age, weight and health of

the subject, and nmay thus vary anong subjects For
wexaspdB70 a therapeutically effective adult huPGFEPR2008/052448

veterinary dosage is generally in the range of from

about 100 ml _ to about 100 rriL of a carrier

contai ni ng concentrations of, fromabout 1 x 106 to

about 1 x 1015 particles ab ot 1 x 1011 to 1 x 1013
R %ﬁl‘tld es, or about 1 x 109 to 1x 1012 particles of

Yus together with around 1-1000ug, or about 2-100ug
Lyngdpoprotferativedred@ungei nmunogeni ¢ pol ypepti de Dosages wi | |
[ f I ;

As (ARG EERES, (8 PO ITRRpE ofErole [oBordlt 18 obiied 1 e oroue
imnynisge tdeg Wit Brogis AbrlynPoePreliRialive psrausadPraanimals)immgpised twice
W|tH tﬂé %@ﬂbﬁﬁ&léh%f adé?\bﬂﬁlsgﬁtﬁelh/%djhﬁbntt REs B@E%dqﬁ alBaBits flbm¥the group.

a es a
gy SR egaterane FSn a7 bl B e et Siefen S et
the &t tnjeniazyn)&dljowmb atthl&ismjed@aeﬁthed:emeiﬁdmdmg)f emertohmsimutbﬂ/adfuvant

sugg%sg1 n tha f|r R/vm OHQ@H nla?lnguc%uatr#e%trSI|21n§qgs%p &thaﬁsﬁould inhibit

e CO
anyaﬁmgnnse bfa fardmanvanrar iniettiondiapte irdersity, ttireeprolderative re$pqnh@observed in
rabBl |M}H@H|tse@\Wﬂj {8 %oﬁw[myt[&ﬂ%?Qé&o&ﬂs)b?&gwaﬁgvarﬁ u/@s comgarab e to the

condi tion elng treated and

I ght
onefbseMed 8 apjnealy immupised 8P<F6y0fft\MFe Wlﬁ Q] lﬂbﬁ'rp@ﬁ'@?Fr @‘tqd@?PVHHS and
app@gﬂéld 'Mgh@rf thékdih@‘bﬁ@?rorﬂfan%ésqmﬁﬁm%% éﬁbeEtQ Wb WA 1610Sifl PAcles of

abl e. n a e uat e i nmune, res
adeae‘ﬂruéxféﬁ’g%@er i wgg%*%@ﬁ%mg B RO IRITAY St Adgr oGRS Brotgaduvan

couRiigaRabd the Rloss ofcalepaaud iodaused. Fﬁrﬁﬂiy Iaﬁvr&nﬂwlr@ Mhjdction of the

comrBEnaFB%rslj §f a%fen(gvprgsllgrﬂo eer'n%ed#%gﬂtcggv\%}? n%e n? r?lgrg d In uanedb \Nasasimilar to
the boe frére mnidradse mofunised 8 timesrwitin thg endtein Kmbt;qo‘épt | de,

adj uvant and adenoviral vector on a second or

subsequent occasion (for exanple after a nonth or two
SerigaX-hs) then such a protocol is enbraced by the

As éH@Mﬁf’ﬁ Flg{ﬂre Metn8rinetid & wtarfitratangens r@ébbh%%e&@@ﬁi thé Snimals

+ T-cell pans typicall
mAISE Bt W CO RGN CEFEIR L3O SRHPHISY P iT5A e one rom
anirh &l inorousasli tivice mtmheqmremsft is laDeRiy@ibtetied at Ndeystpoan2"t mjection and
therggéocgeas Heordlténlr':eggévgl?e/eptm erms 'B_Plﬁnsné tweﬁrgéﬁslfﬁggonsg& ?nlrtgalg
imne@sen tvicr wifuthe kembioaioo @fracteamwua(wmtﬂn/sdjumr!t mmavfs Higrer at later
& [ -
tlma%)%%o%'é%tﬁs’@% ?éys&e%\/lml}lﬁgﬁtl mnghEﬁ cérﬂ;ryﬁf;éﬂ tcptrpne th?4 response
from é'ﬂ'ﬁ*ﬁlsa’ﬂ'é‘d”'ﬁ\?dc Wicgryyjthdh praigineNp ﬁaﬁ* Rt aelipery Eﬁsp@weulqo@téﬁ'tved in
rab&féerﬂn@ﬁltSé{%r%,wﬂh ybPers panidiet Bﬁadehg\ﬁ‘ms B ARt € Pnnithidé¥ 3Ate with
prepar ati ons

: 1) The pre ratlono
10 e BT AP G A BEBTeaE bt o FLE s apgp davs post-
imnAbisifiéil On thahgroepniheshigmvatiabititpiohthe rebPonk2 avgémtd stgbab ey, post-

lmmﬂl%lséﬁnrf%etyomf @9%%&9 lfr‘t) ]agswzllglggrﬁ rmal (gm?ﬁwe%gdlséaﬁnq higher titers

ave a
agangbthe mffm@blfﬁ wnﬁasnta|e§swa}w24 ﬁmbRT)@?) ﬁ%ﬁ\ﬁ@ ip lﬁfgp@:séaa and 12b

res;ﬁa%hd/eryﬁ Tﬁ@%)—FI th@b&&ereép%% BOhaHhiy BSmpdel Bearlf B&hesTthgetmlngM and

rovid P caoncentrate, emul sion 5g of
RT ardieg 'i‘“tb‘if‘dﬁ‘ﬁ@?%terﬁﬁ'& HAPI8f squal ene were vort exed
until m xed thoro ghly. 90m of PBS/ Tween sol uti on was
. and m xed thoroughly. The resulting enul sion was
Cor}%ﬁgﬁgpassed through a syringe and finally mcrol
Lympihdpreliferative anslianjbean rédposes caild befriduteti io sabiviis aften dwo Mjeetions of a
conff%§|%r¥ cthirtind arﬁhﬂﬂ]n@éeﬁu%%eend%' ér?a&éfnoﬁfép{}éa‘dr'&éﬁt%hﬁg a
Preparatlon of  oil I1n water enul sion wt
heti‘_ﬁQSOUérP& yRpdlectifle pRGoging @n KMBHIAGENIS ROMREPlide| aran Bt tid
reach a final concentration of 500 m of enulsion per
m (v/v). 3 DML was then added. Q521 was then added
Bet ween each addition of
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conmponent, the internedi ate product was stirred for 5
mnutes. Fifteen mnutes |later, the pH was checked and
W@ejoasemsd i f necessary to 6.8 +/- 0.1 with NaOMDEPIHES/052448
The final concentration of 3D-MPL and QS21 was 100 ngy

per m for each.3) Preparation of |iposomal MPL A

m xture of lipid (such as ph 1sphati dyl chol i ne either

from egg yol k or synthetic) and chol esterol and 3

n_qrgan oIv t d er. .\ .
aoegh iy R PRy R oo Bl <oty BE et M
injeatipmend sigchsompbsitton. Fwaltyhthe depirandipruytres poodef @y inignstyland eprsistence)
is op?éveginﬁm t@%ovi%&r&tgﬁ/agj@ eLoAghdi@hed until all the
I'prd was 1 n suspension s suspensi on was then

m crofluidised until the |iposone size was reduced to
Ex3mplec4 100 nm and then sterile filtered through a 0 2

mmfilter. Extrusion or sonication could replace this

Imnhfienititp of R4 kabdbhepﬁhﬂeaﬁscandnt BHes®NBRNAVhei WIniRBtrated as
rafj o, wa é: , and the aqueous sol ution was
ac%’&ﬁ'é'ﬁ"?'b'"g‘%% 1a"“l“l"nal chol esterol concentration of 10
rrg/rri The final concentration of MPL is 2 ng/m . The
have a size of approximately 100 nm and are
ExPer eer"?g?%?' ﬁas SW (for small unilanelar vesicles).
The | i posones by therrBeI ves are stable over tine and
Ve v
B el ey FAARTL GRRAGNSTG ol o FEPERLER L MfbMER below
Fcebagievaint B avaswasd Rb%@@tpo/aglﬂrﬂvln ¥ Pdvandig (11 hpgaan dose) and the
C7- ESQZ(P\I \WMSQW@B &a%lé%n@%ew& ROt AhipRY Vé’qftl &ggﬁgd ta@ described in

final concentration of 3D MPL and
WQ%Q%B/Q@GO%X%P'GMCO%’F optiiised Mefhed: ni xt ur e |s referred
as Adjuvant B Between each addition of conponent, the
i nternedi ate product was stirred for 5 mnutes The pH
Corpiaations cked and adj usted if necessary to 6.1 +/- 0.1
with NaCOH or HCI. Preparation of p24-RT-Nef-P17
in ("F4") F4 was prepared as described in
/013106 Exanple 1, codon-optim sed nethod.
Pr €3ith/adjugant® Chi np adenovi rus Pan7 contai ni ng
@qupfﬂ},:jl\lejf transgene ("Pan7CGRN') Construction of (ag,
Nef plasmd. Plasmd p73i-Tgrn The full sequence
@FQWFWHC’JBYE‘&E% d insert is givenin SEQID No 1 and
the pl asm d construction shown graphically in Fig 1.
hi ontajns pl7 p24 (codon optim sed) Gag, p66 RT
}é“o@aﬁ“&s@m sed and inactivated) and truncated Nef
atievgpt Bsm d P73i - Tgm was prepared as described in
?%;{p 5003 Exanples 1 - 13 Construction of the E1l/E3
d Pan 7 Adenovirus The E1/E3 del eted Pan 7
Adempivi adiwyamels prepared as described i n WO2006/ 1 20034
Erafpysado Qther serotypes of vectors can be
constructed in a simlar way A full description of the
CoFapYy et SAVEIN'BL, E3 and E4 deletions in this and
ot her Pan Adenovr rus serotypes IS given in
[0 nf al so available in
QH%% |ons Eir 8 ér?ls*lonof Gag, RT,
Nef sequence into Adenovi rus Usi ng plasmd P73i-Tgrn,
|mnﬁJh%aEéﬂ§' v@F@E&rﬁé& o a@@%@%@d&‘@% ' f'ﬁ%&ée‘il@gr %ﬁk@re% ififg (ICS) was

del et ed Pan adenovirus to produce
carigds eyt fled! .q@yw%&)e*em (boogy pE%aW‘é"SB‘.t'OfC?) cR\days (hgays post
imnRARZGIR') 4hRITO\Hal 4| G 6 GapSIe Mimubor ). t he exanpl es set

out herein Exanple 1 Imunogenicity study in mce

i mmuni sed wi th adenovi rus conponent ( Pan7GRN) and

protein
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conmponent (F4/adjuvant B) separately or with both
adenovirus and protein conponents cof ornul at ed
WO o@etbisro The nouse strain used was CB6F1 and BCTERM®08/052448
were used per tinmepoint For inmrunisation with
F4/ adj uvant B (P), 1/10 of the human dose was i njected
i.e 9 ug of F4 protein in 5 of adjuvant B For
i mmuni sation with Pan7GRN (A)S 10 x 108 virus
Regﬁ&ticles in 5QuL of saline (0.9% NaCl water for
JJection solution) was used. The Pan7GRN chi np
adenovirus carries the genes coding for Gag (G, RT
myé AOEDNGT ol Nsporiide vacci nation schedul e was as
. be seen that in groups 1 and 2,
the mce were inmunized with 2 injections of proteln
The REVIts @Fe SHEMAGY iHeUSiolvXigureespectively. Mce from
groups 3 and 4, recelveg a conventional prineboost
schedul e protein then adenovirus (PPAA) or the other
Figway13l QuistificABRRY HMherspadfid QDY Toeyls. Theatschf €GDI P4 M edils secreting

T ST TN TN A T R——"
bloddlyinpieodytey ¢PBLs) WeM atlmufatanimxgmmL(B hdure befprer afdéion etithe Brefeldin then

o BB SRR PR T LLARML G 1, LAETHtton
measisgsicryd6§. E&hivae iethe georaeiriomearhef Ssraoks of Bomiceach

i ndi vi dual animals fromeach group): -antibody
response agalnst F4f(F|gure 4) -ant#bod response

days after two

|mn5.m&)at|6;%| Imbaﬁeorueﬁdqoarss&s,séaf@%.@aaeng?):m neaeﬁslra¢d7 la}siys after two
t one

ng sur intr a I
MRS BPLRCHTHD Pt OB ok o SOISHIP 413 Yalpegiotained for one
pocspli Eerecel | s with pools of peptides of p24, RT, Nef or
pl7. The spleen cells of 3 mce per tinepoint and per
group were pooled for the anaIyS|s For groups 1 and
Figgre 1Safytbkine prode ob h4-6§ : selispt d ispfriugizations. The
% anﬁf s‘b%lﬂ,eéﬁgﬁdéé]g s&’:r 8 IL%H&?O?E#NI % reEr%EerBQc?g)r 5 poolss of 3 mice.

I'ning groups, rement
Rewyéorahﬁjmmm@éy@ wah tFéeo/tad@verﬁrE} é%)pB%@/ agiurany /C7 empty (B) and
F4dof'§'a}LWa§ﬂ§ V@GRB@@&éé%resgﬁ@d results are shown in

Figures 2-8 axis | abels correspond as foll ows:
PP - Goup 1 animals follow ng second inmuni sati on AA
The fret@mpy bf Y- s‘mlcmcfcahhlg)ﬁmigngosetm@ds irégenes SegHR1PRAA after two

. Goup 3 .OWM fourth i i gation P_z
mifoor G 8] SpOpatinhg codtfinaton AR, ApaRes S 0@0ngS deve post
imn@néafiorb(FigureTtd)s Two Hbseaiof thei CYGRNsérus alonCoasiat inK0.82% of F4-specific
circﬁa@% Fgﬁeaﬂlt 21 fo%% ?%tnlgitsﬁ'@gﬂgza %H& S1.’??’et 'p%ggrt-]r Cof &he adjuvant
adeﬁnwg%&n%ﬁ')erétr%reismseat ed in parent heses Cel | uI ar
responses (Flgure 2-3): At the tinmepoints anal ysed,

t he data + cell res wer e observ
g JESATe QLRE AEPIIBto B o6 i IREAOTRE GG Ve i SRR Cbihe Facor
adjavadt Bbmikldees nplineresye n@ idtedergswithotbe flegsdncy rofmfdispadiiico@D4 T cell

res{)aﬁe hﬁ ggl’/e %hd ?@gd/} rg O‘%% \Jg é{] gf/ ?%}%ﬁt—l? tqm%gﬁlggt\éﬁag%rq ’?no statistical

I'mMmuni sa
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).

As expected, administration of the F4co without adjuvant B does not induce significant F4-
specific CD4 T cells.
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i mruni sations of protein/adjuvant (G oup 4 aninals).

One injection of the conbination of
W@ea®aowvi3rus/ pr ot ei n/ adj uvant i nduces hi gher CDEGT/EP296$/052448

| evel s than two injections of protein/adjuvant

follow ng restinulation with p24, RT or Nef peptides.

For restinulation by RT and f, two i mmuni sations

with the conbination of adenovirus/protein/adjuvant
Thd \Aﬁgﬁg Bfc Qﬁok%ﬁergihtC9§An£%ﬁm %ggrclo EB |QY1 \M{hglfﬁcé/r éedjﬁ’\ﬂn%B the F4
specifis ({dis &scells tshcreteebain |EMy andnilid. s°aitd|tlgrms>f waeaplydeh €7-6z8N in the
imrﬁ&hrzaﬁc% protokol ‘dBEs Mt’éﬁ&%.@@%ﬂ@”a' ysed, the CD8+ T-cel |

esponses are mainl'y observed agai nst the p24 and RT
pepti des, and no significant nunbers of CD8+ T-cells

As ape&iitf iresd eétal‘d@ &F tHat hé ghestst dﬁk@@&ﬁﬁco&& é‘éWQ\éébolnéb is obtained
Fi gures 2a an ﬁc%f ht panel s

st T EkeT B ¢ i Epe” g B Pr PR3Pt e C7-GRN
virug iee oMot irrovemas Bilt&rakis eszpondet h t he conbi nati on of

adenovi rus/ prot ei n/ adj uvant The CD8 response agai nst

p24 observed in groups imunised either (i) twice with
AntadeispedifitlRD ST céliredponsgsce wi t h adenovirus fol | owed by

twice with protein or (in) once or twwce with the

conbi nati on of adenovirus/ protein/adjuvant were
Thereayiarsbshewndn thedellowingdigurghd sl ightly | ower than the
one fromthe group imunised twice with prote| n
foI I ovved by tw ce W|th adenow rus The CD3 response

~ Quamiification of | - 1rspecificyGRI8 T ealls, rthe s of (3 P8 1T sells secreting
IFNW éda:/dr ne2 fsoa&bgtﬂﬂédcrar @fch @dﬁmwrmmﬁrﬁzmbﬁ latoadiree.Bdlhts. Peripheral

oo ST BELS A ol o KOS OB P e

ovefnight) Wi & @owll dfipepiitizs @overing H‘40ér1dothed:ytbyiné wrodactiohtwas measured by

0 foll owed by tw ce
ICéorE?%h\éa een'%)th(e eopneﬁiﬁdm%wéﬁa&%%gcel | responses were
al so anal ysed at later tinmepoints (56 and 112 days
Figh@Si7, LBkind BIOADARAE PALpe MIBDEPE 8ISt €6 St twoN@mupizations. The
responses _can be determ ned (Figures 3a and 3D). The _
% fid-spegfipRB8d ¢aip geaelingrib-23mdior HfN-v jsaieresgnted for iperorlsyof 3 mice.

Reammw .rf%@rhib‘iubn Rt c7RERANA), "deifGﬁN/ Lhenat Bl (BSRRAY r<T}7SC;RN+F4co/
est responses are observe in the ani mal s

adJH“ﬁ‘ﬁhFﬁ ‘gé"de Pr\ﬁﬁ"d'ée% th adenovirus foll owed by twice with
protein The CD4 response in mice inmmuni sed once or

t Wi with th i nat i ‘ _ __
Aty o8 P EE Uesdit CRY BetRsa itk feguengyff Fa-speciic
circokatigy CRAA cptin€9,a0% \of titg) (GOS8 T healfs, 2h @lay< sqedirseumbesion v Ethure 4). A

secoﬁ'd %rée%ﬁtprf HbéE‘H&'b%‘SQ thgm&ﬁ%{)#ﬁ$0?§oﬁ ?éllnre%%ns? V\ﬁ% E/Yco/ juvant B

adenovirus

comtérgaplgrh g@u%mw]@tqugt@ctpgletm@pp@lfg}@@& T icellstand agfll@gj gus combination to
the IOTOBIRIN 66k 1 GRorddd ot irhbir 1A Flspalific@DEOT cell response.

adenovi rus/ protein/adjuvant (Fig 3b, right panel) It

I's conparable to the one fromanimals i mmunised tw ce
ThenF4-bpgaifiotGE)8nT tal respunde Bydelayed evhan tHe zafleaa\B kusidant the C7-GRN,
but.SJeElgrl%EltXe Il'at‘i’mlaellévetl hﬂ)wftmﬁw 0pg. C{Iﬂ\? owé] U@} (S:RN/F4 o/ adjuvant B

i mruni sed el ther (1 t'he co I nat | of
corpliration by 2isdqye petisacandjromemization. (ii) twice wit h

adenovirus followed by twice with protein The latter

two are conparabl e between each other. The CD8

The B prAEIE CR%al AlIE MEnly seqreie IfY @W@%tf‘efathﬁ CLrGRIN yectprs injected alone
or i E8HRBatioANItA IF3&S alijuyant Bi(Eigurdiizh the conbi nation of

adenovi r us/ pr ot ei n/ adj uvant or (n) twice with

adenovirus followed by twice with protein. The CD8

response agai nst RT from groups inmunised (i) twce

wi th the conbi nati on of adenovirus/ protein/adjuvant or

(ii ) twice with protein followed by twce with

adenovirus was slightly | ower but conparabl e between

each other (Figure 3). As shown in figure 3a (right

panel) no SI gn| f| cant nunbers of CD8+ T ceI I s

I T
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- Low to no anti body response is detected in groups
i mmuni sed (i) twice with adenovirus or (ii) once with
w0 b@saasii nat i on of adenovi rus/ prot ei n/ adj uvaneCT/EPZDN&052448
hi ghest anti body responses usually detected in group
i mmuni sed twice with the protein at 2 ldays post
i muni sation. However, it is aI so in this group that
the hi ghest variabili ty bet Widen i ndividuals is
Inte(r)e% erv rﬁ,'[—hz{] sp%dg ?V%%gl‘ece\}\lﬁ???ongeeﬁe&%?tﬁ, 4 ft? g? p%grg)\éklggtnr%munization
wntrtovu deshrwng; huggestingi that dpppeavestar eliclls Sjghapd parsisteny GBS T cells.
response, when conpared to the other groups, The
response observed in groups imunised (i) ) twice with
Condusietsnbi nati on of adenovi rus/ protein/adj uvant or (n)

Thel M cBRAM AN EOVRELRE Induedd QW%(FM fFéduEHMyQﬁ p‘Mytfbhc?Qr%“PNV%H&uﬂc CD4 T
ovir W ce

h
col tsh Py PoC I 6515 BT 55 iy BepBEYS fagkpel moce, the
recdrfmwmlt S@énoamsaﬂijeﬁpfbsmng IGag hiRT yndlNer @as3Y-GRRY intiidee .a high antigen-

soopB el e O BrORY 4 'éviéupunde%sﬁﬁue AR Segfiskpy T cots. A
contbimatitni ghedtadiuvantg ans pdce7-EBNcaikits batbliaatiged-sprafin€D4 and CD8 T
ce||£ &5 RNSHd &P SEENRShAtiBN %PmMEEmﬁan%%wmo %faumgfamrm -GRN

I nmuni sat 1 ons. wever en Co arl ng gl_r g
ehctz therhightestalerein f piotheantigen PPOGiRICDA R rioagls) at thpesame time.

cOmmh@:tupéuJ@fambgtahd vt w@wmcarf aaanﬁ;%f@adcoﬁéﬁmﬁg &R htensity of
es i S onﬂ¥ observed in t

vot} v o enCOHET TPBRGR FSROVTF (a8 A G oRese (G T ool
respanséLdhel tHei fomctionsdlityl df antideevspbaifiof DEDAenrdpérisB rdmaias to be determined
in ti€SRgYses can be reached after a single injection of
’{ e protein/adenovirus/adj uvant conbi nati on Moreover,
in terns of persistence, the antigen-specific T cell
ExJnﬁ:ﬁﬁ gnses observed 112 days after the 2nd inmmunisation
t he protein/adenovirus/adjuvant conbi nation are

ImnfiiBgRhRRY 8f i chilRpAURRSVIARSET ¥fiftedsing B8Y SoRdthRh of BSPHrétein

frorh PIASM Guoftirh @N8iphfunt (TF - ééﬂla,ﬁern%matermaune Finally, it
appears that i mruni sations with the

ExpBfiaéhijedidenovi r us/ adj uvant conbi nati on are needed to

obtain an anti body response conparable to the one

obtained in the group i munised twice with the
CBefd] roiveweredmpuoized oncegrtaostiaty withavdode carghé1 (i, gbes 10° viral
parflle A o Eﬁfﬁﬁagiﬁ%ég*yﬁie%&‘%?%@ e SR PR e ion e the SP-speci
(C- tamaaﬁraﬂ/mm@ &Rd apd ChBdt &l rgsadpags aere ®terourfedr2iu?&ansd3s days post-
injeltRASY Ees Iﬂ_ﬁbecérﬁlléﬁéyt§l¥|ﬁ@!3tﬁunm§?d was CB6F1 with 9 mce

per group M ce were i muni zed once with a

co-fornulation of the F4 protein (1/10 of the human
@%Fé%?é—\%@l—ﬁ?—?élme 9 ug) together with 10x 108

virus particles of Pan7GRN, in 5QuL of adjuvant B or a

1/4 or 1/10). The CD4 and

The%h%}ﬁg hlggvp Aﬁ@%@%@éﬂggéﬁnst a pool of either Nef,

pl7, p24 or RT peptides were determned 2 1 days post

Figdr8enhaaftikiQftioh 31 B8PLpedfic SD3A! E&IQSTrfeo‘/o 3@15]4 grééﬁepkecretlng IFN-y
The TolTow ng read-out was pertforned: Cel

andpéglﬁg s é%ore(‘qep@g fer ga)oh rretagl mf é’ﬂmb@)zq:tlp@\ﬁt @y@@, ﬁ@prp)cplnts Peripheral
blocquwqwcms m@w&e&nﬂulbﬁa [eRGED [ 2hérs wbr@l@damo@bﬂh@ BReldin then

oveReny & gak lcrseidse aIor %L&e‘? 1" il Siagps and the

cytasiak | pgoduvetian \pamhleda(réﬁ ppmas Tok res;mpk@etnsth@elctegm aungh N-teom peptide
h Flgure 9
poos e AR et Uolna SEAH S s PeBBRREL ShRIMANGs 1 o
restlnulatlon with a pool of p24 or RT peptides. The X
axis | abels correspond as foll ows:
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Adj B - Mce imunised with 9ngF4/ 108vpPan7GRN

non-di luted adjuvant B 1/2 Adj B - Mce imunised with
wWOryBA4$73108vpPan7CRN adj uvant B diluted 1/2 1P@AI/BR008052448

- Mce immuni sed with 9ngF4/ 108vpPan7GRN adj uvant B

diluted 1/4 1/10 Adj B - Mce inmuni sed with 9ngF4/

108vpPan7GRN adjuvant B diluyuted 1/10 Nave - Nai ve

mce (no inmmunisation) The results |nd|catethat cD4

B St P

andtdn &L QZEB rébrexehied rfesmhsmois;xﬁcolf ﬁmmumlmtlaﬁ' dbehracg tlfnevrxemts Peripheral
f

ol - SRS 048 ) a%%?h%f%%zﬂ 4 5 e

ovemight)deithsa posit ofi pemtidesseaveingsCER N-teem gar &effs Crtammusegusdces and the

cythnUbr(quu@tlcfho\ngé Hé&ﬁﬁlecﬁg)b Wﬁtheaegon%sll/o%hg'd-tﬁﬁﬁ @Rd @xttehﬁ peptide

are simlar. These CD4 responses tend to decrease
pootswr%aﬁiqutan%am Y%eé%lthf/adera%%frﬁ RQpls %(61 Ng&ant B is
diluted at 1/10, the CD4 responses observed are

el ol BB D B3 TRl b o

speafi@iCigt T p24 respensssnpaalalél 5o )wirett bignlart leeeclady WaMspecdic CD8 T cell

t k& |0 S d

resiinetd FRrat st Dind Bhsg SHE R 91698 VRoBRRET of BREEARTE experments
wherg thpsmmumcmee@lwm C$hincombinakian with RS, $ mas thstedr(eeanfsiow).

seen for the anti-RT CD8 responses where there is not

a real dose range effect of the dose of adjuvant used.

Concl usion: CD4+ cells and CD8+ cells against F4
Exagip®enent s were i nduced by a single admnistration of

a conposition containing an i nmunogeni ¢ pol ypepti de,
Imniunogericity bf @F-C82ahd IRTSEwhem adiginistiretiais @l conchisation in CB6F1
micpol ynucl eoti de encodi ng an i nmunogeni ¢ pol ypepti de and

an adj uvant, even when the latter was diluted. The

_ngpﬂm_d@_ﬂadj uvant dilution differed depending on the
antigenspecific CD4 or CD8 responses of interest. In

CBéﬁVrﬁb&%r@ﬁmﬁﬂ%z&H ﬁ%ﬁhés%ﬁﬁﬁﬂu%&ﬁargk{éﬁf /a4 VY ﬁ/ltﬁ‘gﬁ"\éﬁét

he anti - res onses show
CO"@'rHB%befrt%ﬂwf@é'a%? Y%@é‘f‘e EHIRAURTHG (WD D ?%Of apff B (referred as P-
P-Pagljne Yigirs BEIOW) drra dohmr@m’pwm@ S)[Bpgﬂé-‘rﬁjl arecs¥hol enrélipamcles ) in

souf d0Fien E B A P G b TIE G epge CH6M ana

terng @ DavaandtCDESE delil rasponeesoeTd detesnihasat tied felawiigotimd-peints:

i - RT . . | response. Finally, if we consider
7@%%&&@%?%% specific C4 and CD8 T cell
- 7, 2bsPHand ¢8 dayrdpastidnnrignizadigisonses agai nst the 4
CSPBdHE el fos ?Qﬁsﬁés LRRGRt & Ahel By %@ﬁtyae&llulgx@)ﬁm"?e Staining).
I mmunogeni city study in New Zeal and white rabbits
i mmuni sed with Pan7GRN or F4/adjuvant B sequentially
TheaISRM';;idmﬂbahtiboa;d RI3POHSESIB tRE1Sbrp Frofhainmusigsgarivaslt Svere also
co- f A Q Far, Lemuni sat.i on Wi th
e TR ™ B A e o S A b Bt ea 1 e. 90 ug
of F4 protein in 500QuL of adjuvant B. For inmrunisation
with Pan7GRN, 10 x 1010 or 10 x 1012 virus particles
CSR-ppesificeDAgk callsespeBsager e used. For the i mmuni zation
with both adenow rus and protein conponents
Co- forrrul at ed ther, 90ng of F4 protein, 10 x 101 1
Theyesylis ag5hepg et OWRGHIEEH i n 500uL of adjuvant B

were used. The vacci nation schedul e was as foll ows:

Fi u-lr_hg[) eQL%K[i ca'T)’o ! 81138 I£ B PP T $ I'%r 98842[ cell? secreting

IFNweane/operZ is repekenigdtforzadly prroe'splcm mur(IELIDISAt fp/ertmrmds ®eripheral
the sera from each individual animals from each
group): -antibody response agai nst F4
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-anti body response agai nst F4 conponents p24, RT, Nef
and pl7 Lynphoproliferative responses: The

WO gphaprol i ferati on was determ ned by the uptBKEEPRF008/052448
tritiated thym di ne by peripheral bl ood nononucl ear
cells (isolated fromwhole bl ood after a density
gradient) restimulated in vitro with pools of Nef,
pl7, p24 and/or RT peptldes‘@or 88 hours in the

tiat t hym din
clod ST R Rkl k2 RESuR IR G BT bt balFre fdlkor Bl Hidetain then
ovedight)hwitn ai podti gupeptiddd, coveenditih@SP Nytenoh epawinte raeti the cytokine
| C
prod SARPAAGS ARG ID8F b RifaciPed BFICH BUB, LAUBIR R 4 poots of 7
micgni mal s i mruni sed twice with the conbi nation of
adenovi rus/ prot ei n/ adj uvant was observed in al
i rabblts fFon1the gr oup It actugll oeaked after

e h@a{f’ ogpﬁ]4 |T qells secreting
|FNLy%ma}os |Ltm@me@é§eatedtf&eea1:5 brdtdtb&ﬁtmmnhuzét@h laDfMenBnedpdifis. Méripheral

plog JeRehAcyas fRaksy B SUR B L 8. Bt Psfarecaidiion pidhe Bretgidin then

ovetnight)i Witre Gt pMSofdpej)tldE:st covedny eéhea QBPU Crtadm seqlgpnbesamdnme cytokine
[

proéub:%n Oc_%]gndlcprn ? %ﬁ?ﬁ%gﬁ?@ao ngﬁte:} EE I’f"1 %Idejer %Frﬁ{/ %\Tc’er € o‘:? 4 é)ools of 7

mwgbserved in rabbits |nnun|sed MAth t he conblnatlon of
adenovi rus/ prot ei n/ adj uvant was conparable to the one
observed in animals inmmunised once or twice with 1012

Thege Fegultpindicate| teal rise Wb ity SiRigctigns @A thedcambinesien {FfansS + C7-

csi hg° @N@]u%fn@ﬁf aiBplER highér ARG rs &5 B ©B40T cdIVie§sonded (bodOdddinst the

C- t%brgagwlgg{)?rr% Iﬁ)g[teﬁggﬁbﬁ}%ﬁ O\érla{q%?rﬁrﬁlyﬁlo &y he£ |nJecQons of RTS,S+Adjuvant
B. adenovi rus/ protei n/ adj uvant could decrease t he dose of ,

adenovirus to be used Finally, after a third injection

of the conblnatlon of adenovi rus/ protein/adjuvant, the

eqeiin $ib selliresdnges group 4 was simlar to the one

fron1an|nals i mmuni sed 3 times with the protein (group

1) Serology As shown in Figure 11, the kinetic of the
ThedRsylts pre RPN LAY [lewipsfigeesbser ved in the ani mal s

|nnun|sed tmnce with the conbination of

gL L L AN b o L 42 4 BB, e

lFNd{eham R etre&esﬁbme@ frassich mecbmfaﬁmumfanfam dt T\Jéeifh_e pomti Peripheral
se 0 1 N nsi .
oo gt poliab AT ERTRRIr o I R B actors LLTAR phi¥e pisfeiai then

ovemighib)i wzﬂt iao poadf of aekplidasi cavefipg cbheeO&Patsttamarsbqueene\iams the cytokine

pro@#ﬁ%ﬁﬁ?ga er&)o%%rq\[ﬂﬁgbvg? Rgba}réd Sfl%saﬁgcwe{u?ea%meor T g%poq 4 pools of 7

npar ed
mic¢.r om ani mal s |nnun|sed twice with the protein No
apti-F4 antibody response is observed in rabbits

l e
i s BB o e % af EBR el ecrtng
|FNa{daemwums rep&éseamdlferh‘efbcm ﬁl&blﬂim&ﬁ mmmtﬁtyn defiveaim@tpoitits. Peripheral

oSt i tlon In tha rou th
blood I¥T%B)C}%e? Qyﬁép\fv%rg E‘nm,n’% X V 6’8 égpelu‘gejgef?reﬁqgl‘u%%oﬁge/ b%l?eldln then
ovepught i withurai ped!i cejnpelphdﬂ;powetmg( &7 CSPe€demns skquamca ad nihe ecytokine
f .
o ROk B el O LR LB R AR o 7
mic&hown in Figures 12a and 12b respectlvely The anti-F4
anti body response is mainly conposed of anti bodies

Theb@rédQlid ﬂ&c@t@"thaﬁrﬂﬂcﬁ-ﬁvﬂﬂﬁeﬁ Qith IHEBNe S Be &HbﬂﬁtnorNﬁiTS S+ C7-
Concl usi on L hoprohferative_and antib

CS7 e(gp?iﬁé’é’ga’gcﬂﬂl Fery NdhaLeRmer APFUBHS T AP GFPARES (Bbin against ihe
injections of a conposition containing an i Mmunogeni c
pol ypepti de, an adenoviral vector containing a
het er ol ogous pol ynucl eoti de encodi ng an i rmunogeni c
pol ypepti de and an adj uvant |naddition, we have
eV|dence that a Iynphoprollferatlve response can be

o Y - . o "
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i s observed with the adenovirus/ protein/adjuvant
conbi nation. Exanple 4 | munogepicity of F4 (codon
wopisiiBed) / adj uvant B and C7- GRN when adm ni SPCHER0$652448
a conbination in CB6F1 mice. Experinmental design CB6F1
mce were immuni zed twice (days O and 21) with
di fferent conbinations |i st ec} bel ow. F4co/ adjuvant B
was used at 9ng F4co/animal 1'n 50mM AdjuvantB (1/10
C- terr%mm I? aﬁ%g F&BEH&Z t% wﬁMﬁm%&i \31918)3:} ecﬁéénsaof eJS S+Adjuvant
B. descrl bed |n WO2006/ 013106 Exarrpl e 1, codop opti m sed
nmet hod. Combi nati ons C7-GRN C7-GRN adjuvant B
e : co/ adjuvant B F4co F4co/
csk: @Eihlé i s C7 enpty Crenpty/ adjuvant B
TheLEMRLY FRA .ﬁsw&%ﬁg&é adj uvant B Schedule of
I AMuni zat1ons and | ne response anal ysis
| muni sations were carried out at day 0 and day 2 1.

Fi Ller2ﬁ %@Ar‘,tlﬁ@aﬂﬁn EB’@:@IKE |f§ta€i‘|llt55 glte(ré ﬁ% sé/?@%oﬁﬂﬁé h‘ﬁ&ia \péil& collected
i muni sation 2),

at 1dﬁ§ 4@21@’%18% 3p(b’§l““f”ﬁﬁ‘ﬂ9ﬁ1 Eflﬁ?l’rﬁ'rp% antibRey ttersgagse ”(eﬁ'éured in each
of trds%}é%dmlﬁjbl defATHNEBIBAI Pk dota Besul i§ Setde¥mepie eidah Gnfilddly Titers + 95%
g{f sp?nses The results are shown in the follow ng
con e@ﬁ‘?@ gure 13 Quantification of H V-1 -specific
CD4 T cells The %of CD3 CD4 T cells secreting |FN-g
and/or 1L-2 is represented for each protocol of
Thesermesalte atlicate tedt rhicalmrtuniced poihrd jePtanis pif éreadontiiration [RTS,S + C7-

ho P V,
e o7 b & DBy SRUBLE P B TSR 15 PR HSR jpmunizes
witha3 lpieoﬂlonefOf RBepSitddisvanbBeri ng F4 sequence and the
cyt oki ne production was neasured by ICS Each value is
the geonetric nean of 5 pools of 3 mce Figure 14
Conslugienshut i on of the frequency of F4-spec ific CD4 T
cells 7 days after two i muni zations The frequency of

The S SR B FaREe BB SRl sl SRR O Refe D T ool
but Ba Ci$Pdbtermespeaise@D4 Tichis. \raddddiootha RM8 (b/ddjuvaoti® vamook irafuces low

o] %Bg\e%%ggei ?gbe éSN(t%(r O%g&%c%sgméﬁﬁgaﬁf wﬁss%ﬁg%&‘nﬁe#l model, the
recmbi@qmé@derfqkuw ERPEE$ING %@cmduqﬁwlgmcﬁPH}rtﬁT@raﬂdPNﬂgm) specific

CD8 S 6eﬂﬁé§p%ﬁ§léseé’ncf B(Neﬁcéﬁfd %rrﬁfana Niﬂe?rﬁ gﬁ%’%iﬂl: teHd Preel IFé’sponses A
i mmuni zation wWth 4col/ adé uvant

comBTREAN S TS S/ (VAP A8k C R Plte BN RoplSGRRPYp S e and N-
ternp!spEEMS €04 diecHs wémwaﬁan@m&pe@mbfnmg RIS, S/WdplaM ® and Ad C7-

CSs2 Eas a-l;l acd%lltilvg eFfec?%gnecSern%ng t%e m%ensny b%thagrtn%rof Ehvc\eDT 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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i mmuni zations with the F4co/ adjuvant B conbi nation

and declines to 0 91% 56 days postimmuni zation (Figure
waosTems7doses of the C7- GRN virus al one resul BCT/BPID08/052448

52% of F4-spec ific circulating CD4 T cells 2 1 days

post | ast immunization and the presence of the

adj uvant adjuvant B does not 8aI ter this response The

presence of the enpty vector C7 or the reconbi nant

@ﬁzv@@é‘ virus in addition of the F4co/ adjuvant B m x

ot increase nor interfere wwth the frequency of

sedribispec ific CD4 T cell response (3 58% and 2 82%

Ir espegddtyedcy gaRticgdays-tposbetl asigagmmgnaeghtamy Even if
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eI
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166yt QKEdR L Ot @da et glaasp@@gg dg€a abg&Rhts 7 days
17af t egaddapctigmragrhgattc astgabhey YeodfctfdbcspaeeddacaCD8 T
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18;%0I°§°‘-’€)”‘Fa?§9tn?%a§cgtﬁ§§LﬂcFéathéFc FH@CFﬁ%ﬁi‘n?gﬁéf?ﬂfﬁgw th
5T SRLT: CLERY i SL e G peraco
1 84] QaE-d Cjocab s, @?uc@fi aggaa gié@gl on, the
2ome0@abggaa§ug y&zﬁ:@@gageit abluees et girqtgaguency of
20F4- spevictés ciagoadabi avgaCla8adl teedokagda99atB%ewbat ot al
21@98 CFICIRFA, a%‘agafcré?sCCB@%atgc'Fwa?ﬁaza%quFﬁaaeﬁcgare 4). A
gécﬁﬁwﬁaﬁ ggg&ﬁgac?@ésgcataggasago@ga%gﬁ Esé%ﬁtﬁ?c co8 T
¢ laczégggzp@cazg cE4Sl- 20
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2500) GEY A H obEner ) oo 17 LI RO uvant B
f igure 17). Int érestingry, g?%e 4 $Pec iFreeds T cell
response persists up to 56 days post-|ast inmmunization
Wi t hout declining, suggesting that the C7 vector
elicits high and persistent CD8 T cells Concl usions
The F4co/ adj uvant B vaccine i nduces a high frequency
of poly-functional H V-specific CD4 T



cells but no H V-specific CD8 T cells in CB6F1 m ce.

In the sane ani mal nodel, the reconbi nant adenovirus
wWE7008spBessi ng Gag, RT and Nef (Ad C7- GRN) i ndRCEEBP208/052448

hi gh anti genspecific CD8 T cell response and low to

undet ect abl e antigen-specific CD4 T cells. A

conbi nation of F4/ adjuvant and Ad C7-GRN elicits

bot h anti gen- SpeCIfIC CD4 and CD8 T cells at the sane

29%!\. ataaga atotnbétr!: 21 ctl%Q@a gQ Qgi%gt §dc cc%g
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functionality of antigen-specific CD8 T cell response
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Pin the figures below or a conbination of RTS, S
(5mg) and C7-CS2(10 10 viral particles) in 50m of

wa\eljosiensto B (referred as GC-C in the figures PE/BRY00S/052448

The CSP-specific (Ctermand Ntermp CD4 and CD8 T cel l
responses were determned at the foll ow ng
time-points: - 7 days post Z?i mmuni zations - 7 , 21,
35 and 49 days post 3 inmuniZati ons CSP-spec:lfi c T
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B. CSP-specific antibody responses The results are

shown in the following figure:
waxantldBrecat i on of CSP-specific anti body titerBCIVAR2008/052448
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951 gacggagaca ctcctggtac agaacgctaa ccccgactgc

aaaacaat ct
W@ aWagensgat
acacaaagcc
gagaccgt gc
ccaaggt caa
1201 gagat ctgca ccgagat gga
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14 170
15@Pt Qg

17%§ afetapetdc

185€ g@:i‘éé%ﬁg

data

-

2865995

i

aafgaLRYE 2ad 3Rl c &L QI

i’%f(’fg

caacac

1001 tgaaggcact aggcccggct gccaccctgg

gaccgcct gt 1051 cagggagt ag gcggacCRGUEP2008/052448

agagtgttga tgggccccat 1101 cagtcccatc

cggt gaagct gaaacccggg at ggacggcc 1151

gcagt ggcca ctcaccgagg agaagat caa ggccctggtg
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aaataaaaaa ctgctctttt aatatcacca caagcataag 500
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attgtaactc ctcagtcatg acacaggcct gtccaaaggt 650
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tacaatgtac acatggaatt aggccagtag tgtcaactca 800

gtcagcacag
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3051 caat aaagga gagaacacca gcttgttaca ccctgtgagc
ctgcatggga 3101 tggatgaccc ggagagagaa gt gttagagt

wWQ@oHgae3r@a cagccgccta 3151 gcatttcatc acgt ggcRCHEP2008/052448

agagctgcat ccggagtact tcaagaactg 3201 ctga SEQ ID No 2
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aaccgtgctg
atcgcggtca
ggctacgeccg
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tcgggtgtgt
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atgctgggcg
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ttcttccaag
catggtgtcg
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60

aggfc
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300
360
420
480
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720
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840
900
960
1020
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1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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651 cgtgcaggcc ggacccatcc cccctggcca gat cagagag
cccagaggca 701 gcgacat cgc cggcaccacc tccacccctc

W@a2@adaesact gcagtggatg 751 accggcaacc ctcccat CRCI/EP2008/052448

t gt gggcaac atctacaagc ggtggatcat 801 cctgggcctg
aacaagattg tgcggatgta cagccccgtg tccatcctgg 851
at at caagca gggccccaag gagccgiyt ca gagactacgt ggaccggttc
901 ttcaaggccc tgagagccga gcaggccacc caggacgtga

gtcB094EL galco90k BRGLHAFBCLH e AGLYILIC BPRACHLEERac 1800
at cEECLHAGLgf-qhafAgeay§e-ad 00 i gaag desat GHJEAYE JYRc 1860
cgcgeaca Gt gigrgagyagatsgadctg amegueigr gl@s&ttmgggagtggagg 1920
atcgelsy az:@é 96%%&%%@@@0&@@9@(@9@@ awcaqgtﬂmg 1980

gg; % IEH cag %% gegﬁaa%gggf Eat cﬁiﬁ el

ate eaaat ge.1acaactacy, aaé_gégé Gg 2160

aacBERCE chs@ctl 01 agaaactgca gagcccccag gaagaagggc 2i7s
t gct ggaagt gtggcaagga 1251 agggcaccag at gaaggact
gcaccgagag gcaggccaat ttcctgggcal301l agatttggcc

sed ®O&A@caag ggcagacccg gcaatttccc ccagagcaga 1351

MEHC/GOAY O SEECOCHC CETHOA 16 JuIgagcty TV tpgcalt gusvgogayggeat
GARYAKYVGE GER/REOTITY Gl@\(i(ra\a@e RYY SEIPTBY) aalgig%ap@yg aYaYerGSe 120

ggg %éé%@éE@EIWF@ écWYga“’ % QP@‘@CE%% ;Zg
1 ‘?ﬁ;% VLAY 1o bieal G g%
aTLE Qf-t :Q;G@ﬁ&c IELdec8ddx 360
LGG@&I&@@@ GG T SHEEC ﬁﬁ\tNgﬂ@ﬁTﬁ gswgra@aa@ sﬂLﬁe@ﬂﬂ!@CQ&bﬂZ@ﬁAQ 420
chkgwsccg &aatssctcgst arogatrArat YYaVAQH) WAgIgsa@]BARACRIgGaagat C
S et e T
s
;izg gcg% gca ccc%%c%%z gccg cct g aagaag§ ng
agt ccgt gac agtgctggat gtgggcgacg cctacttcag 1851
cgtgcccctg gacgagaact tcaggaagta caccgccttc accatcccca
SEQIOMND 1gcaccaacaa cgagaccccc ggagtgagat accagt acaa
ggzégﬂ %tgi%lc%tégg@g c ?% Eté’@z ccatéttc
tCC ﬁ g Qg aat@ticg%? % gagc aacC %% ch@%gca
ctgdk GQ?ctQ@JgC éé@Lc_%a QCGZ%CCt
gaaditlegd 396680 ad Ll g@:gag@bewe&a a@Ga&@@@@aCQszlol

acaaegat € aagoagol gageggmce caesigedy sagehggggctobcaccacccc
gatzad;'smg@ gatzgamg Icae eHgaaggaTmye e @e@étgpcmt gt3ggat g

cga gﬁ%ﬁ@czwla% 65‘%@5 CQ%’?& ?’tag cca
ccelsae st gthecrin %?%@%2022 Pty %té*g aacyhca:
taab& Q@%QS&tQE&QQ%QQ&g‘E E&QQQ@ cgae;gcg@aat C
atgt:ﬁié@G@ gg@@ctﬁﬁaa@a@@ggweﬁﬁt:@@ tag@ﬁt:egﬁt 9&03351

gcagaggty GCadaafyse Cigaciag asatogtga acachgacagassggaggccgag
aaasza%tggg@getf@gamg acag IrFaTarettagIesaggdceccy

22;?%%% CCEﬁ@lg é&g;@é%@;ﬁéé%@éé gc%ﬁ?ct %gf’ggc
Sl HGEC U R Ea fSacotdoa
ctaaéé‘gt;aé?%g@aa&cgch ea@cgmg&a@a@acg 1g£eﬁccggagaagt
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9at9ﬁ9@§@@9%99$@9FWawtaa§Fng sggrergegroat ©ogt gat ct ggg

g;i?@?fa g@%ﬂ?ci%;a;‘é?gctc@dﬁgc‘ac %65‘[‘%@‘:% ggggac

gaa ?é 5?#}92?32% 140 gt Hd Felac ogHtd Gtag
Ctgagt "gggagt

SEQID No 12:

MMRKLAILOSV SSFLFVEALF QEYQCYGSSS NTRVLNELNY DNAGTNLYNE 50

LEMNYYGKQE NWYSLKKNSR SLGENDDGNN NNGDNGREGK DEDKRDGNNE 160
DNEKLRKPKH KKLKQPADGN PDPNANPNVD PNANPNVDPN ANPNVDPNAN 150
PNANPNANPN ANPNANPNAN PNANPNANPN ANPNANPNAN PNVDPNANPN 200
ANPNANPNAN PNANPNANPN ANPNANPNAN PNANPNANPN ANPNANPNAN 250
PNANPNANPN ANPNANPNKN NQGNGQGHNM PNDPNRNVDE NANANSAVKN 300
NNNEEPSDKH IKEYLNKIQON SLSTEWSPCS VTCGNGIQVR IKPGSANKPK 350
DELDYANDIE KKICKMEKCS SVFNVVNSAI GL 382
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2751 gaacaccccc cctctggtga agctgtggta tcagctggag
aaggacccca 2801 tcctgggcgc cgagaccttc tacgtggacg

W@a@saostaa t agagagacc 2851 aagct gggca aggccggrCHEP2008/052448

cgt gaccgac agaggcagac agaaagtggt 2901 gtctctgacc
gagacaacca accagaaaac cgagctgcac gccatcctgc 2951
tggccctgca ggacagcggc agcgaagtga acatcgtgac cgactcccag
3001 tacgccctgg gcatcattca dggcccagccc gat agaagcg
agagcgagct 3051 ggtgaaccag atcatcgaga agct gat cgg

sEFda@ggacaaa atctacctga 3101 gctgggtgcc cgcccacaag
atggeRt € 3g64) cgeRacgagea cgd Haggataag c3dd&dcLdaggt gbcca

CcCC

geggcate crtga@agigetgrab titochggacy agerbegacaa 08201

ctag e%n g%ﬂ?ca agaa?tgaﬂaae%c&eaagceaaaeﬁwcg S4caat ggcca
aat § %@%ﬁ@@&c gg @ %@gcgt
tgcaaaccc ccaatgcaa cctaataza caa

Jdeoil g@a??@l ggécecgag@ aaggd.s ag%satg
gaagﬁgg%caag&ag%aegcgga&a ?é%la&gggagg@@aga Qgcaget gg

aagEEdtgen CaEaabediggagltitcaaagbgati< a3diciggt ggecgt
caagtma@gst g;gcc@cagatg goisaeartt Cyagpecem tagicgadtitcc 58451

agag et Eﬂ?a ac"é’cé geesetitc téﬁﬁéf'@&agéof’ggccggcag
==feiioe: g%?g o Qg LR de e ec

aack 33‘3@3@ 594ELy i ot aggcca
tttaﬁ@ke@agg—@;agg@gt gg@ac G_ngﬁatt%eﬁ‘% @&@t@@cctﬁagag

ggae gy @:gitgtgétgaggmgeta:at gaacaagga t3ovdaget gaagaag
tegpdtate ggerta crEEce |y By ceazetg@aaz®08701

tcc

cat

tcc §i %ﬁ?g %gz
atggtgccc %‘gg%%

acchtGCAGE

C?ttc’fé‘f%,téa%aa ta?ﬁtFEfaF& c%ggaagggcggc

§°t@§ AQACQUAE R coacqt ca
Ac6cARNLATE Gt cadangagal

§%Gag?lga&iaa§agaa@g&€g@a3 g@agtgttawcac&egg@acagc

ccagggac gogs tt ofcggaagyyte cvtgrtasy <38R it ¢lggctigb gga

teey &a LERREC ¢ tatt@G 2h theagepacat'>3951
tttg %g@g 9%?%05%?8 Cttt zg%g%\‘i gfﬁtgﬁggga]c?of’ acggcaaac
Eii?@;ﬁ il SR g boea cagdit ga

ggacaga 4051 atgggcggca agtggtccaa gggcagcatt
gt gggct ggc ccgagatccg 4101 ggagagaatg agaagagccc

SEQ:IDglbdgccgc tcctggagtg ggcgccgt gt 4151 ctcaggatct

MMA

NITQ@QGQJS? [RIgeet Vel

SQS

MLPECHLEBA ISCT I TERIKQTCHT

PSS

rsudtibRact

EW@\H\NE

E%NEWEI&”&@aaC 54201
PC aa 0nggct tcce
E§ cct “3taag

T@%@iﬁﬁg Qﬁ@wﬁ&.kﬁg EQMGL@;%Q agggycd
grtigy acge rcedvgaivet.aod 3 ¥l ragecgg asgeLggeaggagat
ampNacEescaggy TddQIcrractiteccce

a%%é?g

VB PabHACT LTV gYEETTYHa SHyigditat ¢04451
PIEGgcYYdt gc ttcaaget gg tgcct at ggd2fcccgacgaa
4501 gtggagaagg ccacagaggg cgagaacaac agcctgctgc

SECRBGRi1at ct g 4551 ccagcacggc at ggacgatg aggagcggga
atgglaged gadLabggaagbbega46liqacageaggahcggccctgaag
tccgaRagagtioe tagasadtgoaot coagmgidc adfilsitttcacaaggact gct ga

ccc

P RptFcgatg M@AF%PES@tGQEWENaRC%QPGG(F(KYR

O s VATV o B8 £9F @P‘ffﬁo@g SRRGCQPAYKT
ook Eii@@ﬁﬂg YQ@/@{I@%@@E@TA gecs

tgc gcgcgagccg 300
cgcgggtctg atattgcagg aactacgtct acccttcagg agcagattgg 350
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
acaattttaa aggctctagg accggccgca acgctagaag agatgatgac 650
ggcttgtcag ggagtcggtg gaccggggca taaagcccgc gtcttacaca 700
tgggcccgat atctccgata gaaacagttt cggtcaagct taaaccaggg 750
atggatggtc caaaggtcaa gcagtggccg ctaacggaag agaagattaa 800
ggcgctcgta gagatttgta ctgaaatgga gaaggaaggc aagataagca 850
agatcgggcc agagaacccg tacaatacac cggtatttgc aataaagaaa 900
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101 LDKI EEl QNK SKQKTQQAAA DTGDSSKVSQ NYPI | QNAQG
QM HQNLSPR 151 TLNAW/KVI E EKAFSPEVI P MFSALSEGAT

WOCHOBMVSTZNI

VGGHQAAMM 201 LKDTI NEEAA EVIDRLHPVESAI/EP2008/052448

GPl PPGQl RE PRGSDI AGTT STPQEQLQWM 251 TGNPPI PVGN
| YKRW | LGL NKI VRMYSPV SI LDl KQGPK EPFRDYVDRF 301

FKALRAEQAT QDVKGWMIET LLW
351 QGVGGEPGHKA RVLAEAMSQA

zizéﬂé%‘ﬁ‘fé%té%

gt cPKEEEK

Fe iR

YRR YSlaKSe cE QYR oB6%35 258k c Bl aoPl IoEVPV

PDC KSI LKALGSG ATLEEMMIAC
NI MVQRG NFRGQKRI KC

EOHQ. MKRCTERGAN

RAE: a5,

LIEEG S

t t tIGHGPEIVIOGRIC o WK B FEEdC b Kok TdtaCHE cyBEKERGIAESKI10851
acCEEERPY T P12 t PG aK RIKDSTH A WRIKBVDBIFREL tRIKRT

50L.G PHPAGL

ECopEPRIRKIRKEAF T4 VésﬂgﬁﬁgvﬁetbﬁﬁﬁWWtﬁ%STﬁﬂng
aca WEE izl EEgEE@K b |
ALY DU e g - AL RAETLe AT BBk
actbdgEPPREVIY-Gydal HiRKYT Y (REMRRDIKE a 4ot gSMWRVNIAo QKL

coay @Kk ANAEFacYifE BIAKEhIGCRIdcREGAIKALIT cBio¢ TaaREAR 5801
aggE‘EIEAENRET qStKBF“VEE\?Y‘SfBgF’SHBEa\ﬂAEF@

tIggE
act
ggg

gggbda MP%gM&LA&@SﬁtSWN&MD&Qt tO0GaAL A71QAQP
tgamE%vaaPQEKM@@éah YoSWARANK t e GENER@VDIR02051

2agFaAsSR RRYA2IFRICH PRA
TE2DR

ke

WNE% a@gl

atg

aaabddagMR

aaai
3225%2@55@2

p@fa
ir

9P YQEPFKNLK

e
BHER‘{‘HSRMR CTRVASERNL PB>P VAKEI VASC

’gz{ﬁHVA

SMYKEL KK

Q¥ b dG T SAARDMENL gk | ddth&éB&@c &%&ada@GYBAGERI
9tCBHaF¢GTIF€§99KEI_CQ(QC??¢IcaWWR@XtF%BPBWé@PA@I@iSOl

Crar¢ \RREECGAVW P

ctc
9a9
tct
aca

%W@RRI@QF’(F 1aREj:aY KOV

é@}l
Eéé EhdGe DGEENgd

tgg WE%gV@fPh@EGﬂECEP@sVM% aé&@itétﬁKﬁﬂiEGENN
CSHGVDBRERREVEIIINKEDSRIgAE K aHMQELQﬂPEF 0 SL 5 5 1 YKDC

acggpqciy

£a

ctc

CttQQEEg
gag

cggg ga\iJ
gac

aact

aatﬂ,‘?jﬁgf
Sy

actaaagagg
gaaggcccag
aaaactacta

Leldyag

goerreate
é?%glfgi%af

tee

Ctacaga
é&tctac
cccttgataa

caggccgecg
a

SEQ ID No 16:

MVIVQNIQGQ
QDLNTMLNTV
RGSDIAGTTS
ILDIRQGPKE
TILKALGPAA
MDGPKVKQWP
KDSTKWRKLV

MVHQAISPRT
GGHQAAMQML
TLQEQIGWMT
PFRDYVDRFY
TLEEMMTACQ
LTEEKIKALV
DFRELNKRTQ

C85dy

e et

§éeg§ A8

ewoyece
ELT

tgcgttcatc
aattgaggag
ccgacaccgg

LNAWVKVVEE
KETINEEAAE
NNPPIPVGEI
KTLRAEQASQ
GVGGPGHKAR
EICTEMEKEG
DFWEVQLGIP

e

%@ccca aac ﬁig ggg)g@
&g&gﬁg%@%gg

S

ﬁé‘i‘f‘&c

ioche

g 9& 4866 Jt
agg@dAGEAGEYC cOt HC @t HatgURgagat gr a§@@§&&(&acg5&5l
tcegdgie lcgep tcoagcYRoGHCC 2aggIOt &C tagracggagmoagcacaat gt

éﬁ%@éwt?@éc adeeéct

g t t<44ca
%ﬁ@@i%tgf%amsm

8aAGES gdhgtddCHEEAg
agaectga@@ @emgﬁgatcgg@itgaycce doggaehgr aagraacgccacd0l
agcg@giegaaeg@temgcgct@aa@cg ceategacy 2aTageafag gy seat gaagaac

ERALLHC A THROR! qEHgT#aagdgoc

aacgaattga
gaacagaata
gcacagcaac

KAFSPEVIPM
WDRVHPVHAG
YKRWIILGLN
EVKNWMTETL
VLHMGPISPI
KISKIGPENP
HPAGLKKKKS

aataaaggat
agtcgaaaaa
caggtgtccce

FSALSEGATP
PIAPGQMREP
KIVRMYSPTS
LVQNANPDCK
ETVSVKLKPG
YNTPVFAIKK
VTVLDVGDAY

3300
3350
3400
3411

50
100
150
200
250
300
350
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501 cagcctgttc taccggctgg acat cgagaa gat caacagc
agcaacaaca 551 acagcgagta ccggctggtg aactgcaata

we@emgaostat cacccaggcc 601 tgccctaagg tgacctt CREI/EP2008/052448

gcccatcccc atccactact gcgcccctgec 651 cggcettcgcec

at cct gaagt gcaacgacac cgagttcaat ggcaccggcc 701

cctgcaagaa tgtgagcacc gtgcagigca cccacggcat caagcccgtg

751 gtgtccaccc agctgctgct gdaacggcagc ctggccgaga
rovEASRR0LILAR0 Igalsa‘a@e&@g CIRLRREALE S 6EARCAAGYC
KILEFRESR ot G vahi0b 0&a8H e Bhuk BOEEAG66G RE@ITIaaGE!E C
TPDARGKEE 3FCICYHGC BT AR 1¢ adk A og pOdk veragagahaca
WASQEEETHY eemﬁKpgﬂchEﬁ}aEMiPLtﬁﬁﬁ O&F NREJHERMHL gt55951

i‘éi % CaFIRKy EEREHCH b‘é’r‘“&éga g@ E%acéogact ggaaca
rrk %é%éﬁ% ﬁ@%%% %Téﬁé del dcdfaadiact t
f39ose29C 946992

Eng@ﬁ@@g gag@vtzgpazcc@m@l@sﬁ léagiznmggd txﬁmhmde&t 93669Cg
wskagivoed trokmevet Qe smoacirat cogeech gt shibiTtpaatsagecac
CAVWDEAPGER: GHERP Y ARMYA BIRRMTHKAA JPASHIC BIA CELFR0 Bvag 01201
S oasECiT AT [ CHCEEL %Q?VE%& at'e L&gg ? dt c@>fccggat gt g
NCR REA

Eﬁ% E?;éé@% oL i %gé GrdiOCRtR0a0
npcHdrdEg@ ¢rHGC ‘3119('5l

mmh@ﬁ@@@@@ﬁ@xk@@ﬁ@@@@ﬂ@m @@aacaattccg ccaaggagac
cttcagacct ggcggcggag atatccggga 1401 caact ggcgg

agcgagct gt acaagt acaa ggtggtgaag atcgagcccc 1451

t gggcgt ggc ccccaccaga gccaagagaa gagt ggt gga gcgggagaag
1501 agagccgtgg gcatcggcgc cgtgtttctg ggcttcctgg
gagccgccgg 1551 atctacaatg ggagccgcca gcat caccct
gaccgtgcag gccagacagc 1601 tgctgagcgg catcgtgcag
cagcagagca atctgctgag agccatcgag 1651 gcccagcagc
agctgctgaa gctgacagtg tggggcatca agcagctgca 1701
ggccagggt g ctggccgt gg agagat acct gagggaccag cagctcctgg
1751 gcatctgggg ctgcagcggc aagctgatct gcaccaccaa
cgtgccctgg 1801 aat agcagct ggagcaacaa gagct acgac
gacat ct ggc agaacatgac 1851 ctggctgcag tgggacaagg

agat cagcaa ctacaccgac atcatctaca 1901 gcctgatcga
ggagagccag aaccagcagg agaagaacga gcaggatctg 1951
ctggccct gg acaagt gggc caacctgtgg aactggttcg acatcagcaa
2001 gtggctgtgg tacatcagat cttga SEQD No 6 : 1

VRVMEI QRNC QHLLRWG M LGM | | CSTA DNLW/TVYYG VPVARDAETT
51 LFCASDAKAY STEKHNVWAT HACVPTDPNP QEI PLDNVTE
EFNMAKNNW 101 DQVHEDI | SL WDQSLKPCVQ LTPLCVTLNC
SNARVNATFN STEDREGWKN 151 CSFNMITELR DKKQQVYSLF
YRLDI EKI NS SNNNSEYRLV NCNTSAI TQA 201 CPKVTFEPI P

| HYCAPAGFA | LKCNDTEFN GTGPCKNVST VQCTHA KPV 251
VSTQLLLNGS LAEREVRI RS XNI ANNAKNI | VQFASPVKI NCI RPNNNTR
301 KSYRI GPGQT FYATDI VGDI RQAHCNVSRT DWANTLRLVA
NQLRKYFSNK 351 TI | FTNSSGG DLEI TTHSFN CGGEFFYCNT
SGLFNSTWIT NNMQESNDTS 401 NGTI TLPCRI KQ | RMAQRV
GCQAMYAPPI E GVI RCESNI T GLI LTRDGGN 451 NNSANETFRP

GGEEDI RDNVR SELYKYKWK | EPLGVAPTR AKRRWEREK
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501 RAVG GAVFL GFLGAAGSTM GAASI TLTVQ ARQLLSG VQ
QQSNLLRAI E 551 AQQQLLKLTV WG KQLQARV LAVERYLRDQ

WeRWSIVIBAEG KLI CTTNVPW 601 NSSWENKSYD DI WONMT VRCI/EP2008/052448

WDKEI SNYTD | 1 YSLI EESQ NQQEKNEQDL 651 LALDKWANLW
NWFDI SKWW YIRS SEQ I D No 7 : atgaaagtga aggagaccag
gaagaattat cagcacttgt ggagatgggg 50 caccatgctc
cttgggatgt tgatgatctg tagtgctgca gaacaattgt 100
o990 cAGagt ctattatggg gtacctgtgt ggaaagaagc aactaccact
150 ctattctgtg catcagatgc taaagcatat gatacagagg
<1le>ac<ataa>atljgtlk12®ﬂ()8,t°ﬂg§geéeaca catgcctgtg tacccacaga
cCcCTAHERT A e HafRAgt ag°250 t at t gggaaa t gt gacagaa
zbatdd-taaca.d glaogasraact aacat ggta 300 gaccagat gc
at gaggat at aatcagttta tgggatcaaa gcttgaagcc 350
<1381 gtégt°daaa ttaaccccac tctgtgttac tttagattgc gatgatgtga
1400, at accact aa tagtactact accactagta atggttggac
aggagaaat a 450 aggaaaggag aaat aaaaaa ctgctctttt
<7%at Mt At acréirigtat aag 500 agat aaggtt caaaaagaat
o fgecactttt ttataacctt gatgtagtac 550 caat agat ga
<21f.gaf.aat gct actaccaaaa at aaaactac tagaaacttt 600
<21%Pg$Nt*gat ac attgtaactc ctcagtcatg acacaggcct gtccaaaggt
“2'650"dtcatttgaa ccaattccca tacattattg tgccccgget
<so@gtittgcga 700 ttctgaagtg taacaataag acgtttgatg
atggadaggactcat gtatcadst s¥sdcgHcagenedyg eavatogt ac 60
acat ggaatt aggccagtag tgtcaactca 800actgctatta
g OAg T AJC g 2a0a " S0Sba TG ST agat €19 850 *°
cttgeadt tthcattggacaata@act cagaacoataassbagt @ecagettc gaat gaat ct
sgod. dtagcaalia attglacaag acceaacaac aatacaagaa
tIFHGGT afaca 950t St Ay aTEA gggEgagcet Tttt atgcage
acag@gaaaaaic-aaal aggagata adkld-aaganasagccaagaidegt aaczoo
ctta ta%ag cacaat %gaa taacacttta 1050 aaacagat ag
O A A dAA T YA gaARC AL M1 TG ia T AR A CHAAEE " 1100°°°
gacadtbdcaal ERaad€ GhGagRa] . SUgaAcCCagacaaht gt aagg-cat agict tt a
1150 attgtggagg ggaatttttc tactgtgata caacacaact
CRIYEP At SFP T 2007 AT PHIEAt G Uit ‘écé??jg%@gggé’;agéf%‘éc act *°°
gag@R8ggaralacgs agaat Cak skl cact Gesatgtggdgaal-aaaacs,o
aaatt at aaa cat gt ggcag gaagtaggaa 1300 aagcaatgta
cetER§eE crrertecat dggaygac @At EoAt Pt atrEHa 9 1350°0°
ttg@abRG a099c. LIt ALLRBC ;ArgR0al gt Fol-accgaad - ggaatgggac
1400 agagaat gag acagagatct tcagacctgg aggaggagat
9P aEg ggecasatd 5etat e agaay et gt tratdt coawatar aaag 7 2°
i a0l aaaagt.Loa ad200.9989LAYGAC, o€ 2999C ;5
’ taaaggagag%a gtggg%g%%g gataa 1545 SEQ IgD&ﬁ%QS : ’
atc\KRARE BRIKINYE GHICVRWIEFM. 23962 MaCSAR 2 EQR WYV YXG VPVWVWKBATTT

AR PIRINAL HOTIE RGN -
tat BOWINT THNISIEFcafd SNCIICEE] cA58IRIKGERKNESFE IEFFSIcRDKY 960
R0 P TR GO0 R

T
TQACPKVS FE PI PI HY
gccaccctgg aagagatgat gaccgcctgt cagggagtag gcggacccgg acacaaagcc 1080

240

agagtgttga
atggacggcec
gagatctgca
tacaacaccc
gatttccggg
catccggceceg

ttcagegtee

tgggccccat
ccaaggtcaa
ccgagatgga
ccgtgtttge
agctgaataa
gcctgaagaa

ctctggacga

cagtcccate
gcagtggcca
gaaagagggc
catcaagaag
gcggacceag
gaagaagagc

ggactttaga

gagaccgtge
ctcaccgagg
aagatcagca
aaggacagca
gatttctggg
gtgaccgtge

aagtacaccg

cggtgaagcet
agaagatcaa
agatcgggcec
ccaagtggcg
aggtccaget
tggacatggg

cctttaccat

gaaacccggg
ggccctggtg
ggagaaccca
caagctggtg
gggcatccce
cgacgcttac

cccatctatc

1140

1200

1260

1320

1380

1440

1500
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VSTVQCTHGE RPWSTQLLL NGSLAEEEW | RSDNFVDNT KTl | VQLNES
300 VAI NCTRPNN NTRKG HI GP GRAFYAARKI | GDI RQAHCN

WO BRAMIRINIL 350 KQ VI KLREH FGNKTI KFNQ SSGCGDPEI REX/EP2008/052448

HSFNCGGEFF YCDTTQLFENS 400 TWNGTEGNNT EGNSTI TLPC
Rl KQ | NM\Q EVGKAMYAPP | GGQ RCSSN 450 | TGLLLTRDG
GTEGNGTENE TEI FRPGGEGD I\/RDNV\I%%ELY KYKWKVEPL 500
GVAPTRAKRR WIR 514 SEQ I D No . atgcatcaca cggccgcgtc
cgataacttc cagctgtccc agggtgggca gggattcgcc 60
aac&tc§a@€ gattg-gyCaggegal ggogaicCoed g cagrtesc gat agggt gg
gtcaccc 120 accgttcata tcg cctac cgccttcctc
tc“{fﬁ%‘tcf"‘ dautE et éf%cﬁﬁagg&caa%’ﬁ%fé@gg% B186 GorgEatgag *°2°
cccd£6RaAGYeGacdgLERYHBYL sPCt LEGIUCQHGc6aaHeds68Fc cat gtocacc
240 ggcgacgtga tcaccgcggt cgacggcgct ccgat caact
I99PGEREE HETGR G At BRFEWG T *BOT Yo t REV§ HHTaixat cc +7*°
act CYGH-9aG B Caral Gl LYH-0R &1 GOHARACEAAFLEHYYG: 360 1500
ggcacgcgta cagggaacgt gacattggcc gagggacccc cggccgaatt
cecggbgY tagrrartad20° e e gty fCgt ot BeatCaya Fatsc&Eaet cc 1860
5acACO0RG98L QL AE ICLINEEC  JFOLELIFGC 480 J5606L.09t 99 1520
ccgcggct ca gat gt gggac agcgtggcga gtgacctgtt ttcggccgceg
9t9BLORIF CYHFCEHIEt OCWGICHYYEGIIITETCQEPgEfoetssy aeygetggggt 1780
acg G949 act?aqgtcg; ¢01,608960.000 .90t GLOALAY J.09C9dEITC 504,
ctcgcecgtat gtggcgtgga tgagcgtcac cgcggggcag 660
mmg@ggaQGWgaxeeg@@gﬁseaMnge@gggtkwgﬁbgsgge@ggccta@@agac
ca G at ;cht a6 L gag%CC aga atc cgag
gggﬁgétg%%gugactSg%bdgg%gtgataﬁgﬁgg%ﬁ accaacctct216c
cgeitggng GagaeeeaceTeygoyad@tagcngtemsacyaggregac at acgycgag

t CCC aagac tt Ct acgccg
ot D I e - STt 0L E0 0 e
gag @Y &g CESG ool gat-gat €A t Pe G E§H gt Y epagtt ctfgags 960 2340

R e

95c§56-0€ §C &3G g€ a6L-ageL 9ctcta&tc§décz&a@aa1é18%§4a§@@5 ggcasso
t gt ggaagac ggtctcgccg cat cggtcgc cgatca caa catggt gtcg
99IPFY G SERTEEIA T EERHT At°gt B YatigaErEac af@@@fgﬁ@% gt g
aaghdedcdAgER 56 ACELt GaGC cc20dadCgat @tdddoapgget t t gGsso
t ccggcggecg gccgcccagg ccgtgcaaac cgcggcgcaa 1260
ILIYARGY FHtEL g e Faigay > CEEHLTgHGosage tLHerHg© gt t ¢t1°cggg
922l 65990 8Qht c1320,0990] 99658 LCRAIEHIT:ELHYETIICE700
tcggtcggtt cgttgtcggt gccgcaggcc 1380 tgggccgcgg
IECEEHRE CALFE3cah - EHETCEY IYEWIEYCHIY CEYE 1JeeFLe gacédgcct g
attaA%0, A6CR9CHC 68098289399 CLEOR9GR% P96, F9ITC Y520
ggctgccggt ggggcagatg 1500 ggcgccaggg ccggt ggt gg
actgctvageygetagt et gergty it Be eRICHE YPIATE CrEdogragy 1560880
ceaBLOGE %@agggag%ggaqggt@&cc& gcgat ate..geccegecag. cettgtcgea
ggaccggttc 1620 gccgactfcc ccgcgcectgec cctcgacccg
tacttceqje GAtYEPSET geredatt IPgYgeTacagr 188 ceagyteaacaooo
gga&;%@%@ acLAR 8€1,9996LaC 2363269669 .LAIUCACCAY, gacgggceat ¢
1 gtcatcgatc ccaacggtgt cgtgctgacc aacaaccacg
gagtagarice geygg-acy ceaetgat cth800R!t wassgrgtIstrayeyt cgglo
oo GLELO9GCAR BF CLACHILT Leaat Ot 09, c09aLal 0ac, 1860, ,,
cgcacccagg atgtcgcggt gctgcagctg cgcggtgccg gtggectgcec
cegggegycgageegpct92tsaat cggt ggcg gegt cgeggt t ggt gagecce204
gt cgt cgcga tgggcaacag cggtgggcag 1980 ggcggaacgc
<21£Cccgt gcggt gcct ggcagg gt ggtcgecge tcggccaaac cgtgcaggcg
<212040st cggat t cgc t gaccggt gc cgaagagaca ttgaacgggt
< todf€cagtt cgatgccgeg 2100
<400> 2

Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Arg Trp
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at ccagcccg gtgatgcggg cgggcccgtc gt caacggcc taggacaggt
ggtcggtatg 2160 aacacggccg cgtcctag 2178 SEQ DNol O
WORMSASDNF QLSQGGCQGFA | PI GQANVAI A GQ RSGGGSP  TREH/B2DAS7052448
GLGADNNGN 6 0 GARVQRWGS APAASLA ST CGDVI TAVDGA
Pl NSATAMAD ALNGHHPGDV | SVTWOTKSG 120 GTRTGNVTLA
EGPPAEFMD FGALPPEI NS ARMYAGRGSA SLVAAAQWAD SVASDLFSAA
180 SAFQSWAGL TVGSW GSSA GLMWAAASPY VAWGBVTAGQ
; AELTAAQVRY AAAAYETAYG 240 LTVPPPVI AE NRAELM LI A
TNLLGONTPA | AVNEAEYGE MAAQDAAAMF GYAAATATAT 300
ATLLPFEEAP EMISAGG.LE. QAAAVEEASD TAAANCOLIMNN VPQALQQLAQ
L BTOGITRSSK 38T TOALNETVEE HRSPE SR MANKEVEMIN
SGVSMINTLS SMLKGFAPAA AAQAVQTAAQ 420 NGVRAMSSLG
- SSLGSSGLGG GVAANLGRAA SVGSLSVPQA WAAANQAVTP AARALPLTSL
His 440 "ESME??GP@ m%{mﬁn A 3&' VERVSPRPYV
MPHSPAAGDI APPALSCDRF 540 ADFPALPLDP SAMWAQVGPQ
VWNI NTKLGY NNAVGAGTGA VI DPNGALT NNHVI AGATD 600
G1Y|WFW@G@W%¥§YDCWML F REAGGCPSAN | GGGVAVGEP
\RE\NGVSCII) 660 PRAVPGR WAL VQA SDSLTGAEET
LNGLI QFDAA | QPCDAGEPY VNGLGQNGM 720 NTAAS 725 SEQ I D
fg;nN@‘O Fi= Let glat gagdd qactt @blc;hﬁstu Fetcageytter % tctttcc
tgttcgtgga 50 ggccctcttc caggagtatc agtgctacgg
aagcagcagc aatacaaggg 100 tcctgaacga gctcaact at
Thr gat adc et grugaracyadet Higet wcyagi150e évrgdagat ga
act act atgg2 caagcaggag aattggtata gcctdaagaa 200
gaacagccgg tccctgggcg agaacgacga cggcaacaac aacaacggcg
Thr 256 Cac atCc ggcay ggadgggtadn gat gaggadas agagggacgg
gaacaaclfag 300 gat aacfaga agct gcggda® gcccaagceac
aagaaact ca agcagcccgc 350 cgacgggaac ccggacccca
Lys dlivg@daatc clrcaacgt cgaesc Caasivgoasse406n gocedlaacgt
ggadétcaac gccaat céta acgt cgat cct?Paat gccaat 450
ccaaat gcca accctaacgc aaatcctaat gcaaacccca acgccaatcc
ser 500 rtraaggeaae GCaaakhgeca accaaaas et tramesccaac
gétaacccaa 550 ®fgcaaat cc caatijct aac ccaaacgtgg
accctaacgc taaccccaac 600 gcaaacccta acgccaatcc
c1nl222Q Q€ 3aa6rCLGaRE JeaAsAECC aaaag Ly 301 aanttccaac
l45gct aaccct a atgcaaaccc caacéecaac cctaatgewa 700
accccaat gc taaccccaac gccaatccaa acgcaaat cc aaacgccaac
clu AR0 AL ARALGCAR ACGACARC P LAAICCLaAEs gecaacccaa
acgccaat cess800 t aacaagaaty aat cagggca atyggcaggg
ccat aacat g ccgaacgacc 850 ctaatcggaa tgtggacgag
c1u BAE GEL FAC §- CEHAFLATCH G f 91.0ARIAAC IO, 3aCBACAACY
aggagcecedt ¢ cgacaagcacsat caaggaat acet gaacaa 950
gat ccagaac agtctgagca ccgagtggtc cccctgctcc gtgacctgcg
a1y 200Q 06 RALA06AT 16 GR0YLO2AT. A £32GC GEY cgfLcgccaa
caageccaag 1050 gaegagctgg act acgecaa cgacatcgag
aagaagat ct gcaagatgga 1100 gaaat gcagct. ctgtgttcaac
1206631938, §LCEYCRALE, GU5GHOEQan1149 SEQ ] PNo 12:

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 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
260 265 270

Ile Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg Gln Gly
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MVRKLAI LSV SSFLFVEALF QEYQCYGSSS NTRVLNELNY DNAGTNLYNE
50 LEMNYYGKQE NWYSLKKNSR SLGENDDGNN NNGDNGREGK
WORDKRDGNNE 100 DNEKLRKPKH KKLKQPADGN PDPNANPNRLI/EP2008/052448
PNANPNVDPN ANPNVDPNAN 150 PNANPNANPN ANPNANPNAN
PNANPNANPN ANPNANPNAN PNVDPNANPN 200 ANPNANPNAN
PNANPNANPN ANPNANPNAN PNANPNANPN ANPNANPNAN 250
PNANPNANPN ANPNANPNKN NQGNG(%—NM PNDPNRNVDE NANANSAVKN
300 ,NNNEEPSDKH | KEYLNKI QN SLSTEVWZPCS VTCGNG QVR
| KPGSANKPK 350 DELDYANDI E KKI CKMEKCS SVFNVWNSAI G
382SEQ I D No 13: atgatggctc ccgatcctaa tgcaaatcca
Frogif geadat e cHdaljcdad 5 " tctigalgcy® 4at ctt aat g
caaaccccaa tgcaaatcct aatgcaaatc 100 ctaatgccaa
t ccaaat gca aatccaaatg caaacccaaa cgcaaacccc 150
Mrodat Geadat elecfygat'gctad®t ceadit gedtadte @é‘a?@gg caaacccaaa
200 tgcaaaccca aatgcaaacc CcCaatgcaaa tcctfaataaa
aacaat caag 250 gtaat ggaca aggtcacaat atgccaaatg
Leudee dahébc feraat gragatrs800 g@adat gettav ét’pébaaacag
t gct gt aaa *“aat aat aat a aéﬁoaagaacc 350 éégtgat aag
cacat aaaag aatatttaaa caaaatacaa aattctcttt 400
Leucdacrgatt glagtecee ailgﬁllagttgv%a@tftmgtgggéaa?gg tattcaagtt
450 agaHt aaagc ctggctét gec taataaacct’ aaagacgaat
tagattatgc 500 aaatgatatt gaaaaaaaaa tttgtaaaat
val gfag&aaatgtivt cicage gilgtrrH 58 tduastgile Fro ddatagtt ca
at ag@attag ggcct gt3§gc gaacat ggag’®600 aacat cacat
caggattcct aggacccctg ctcgtgttac aggcggggtt 650
protilt Gl gid Gelav@agadalyecel CACaat @eoegragayt etca gact cgt ggt
700 ggacttctct Taattttcta gggffdat cac ccgt gt gtct
t ggccaaaat 750 tcgcagtccc caacctccaa tcactcacca
rysaectectgl erpChoc@attht g1 800, tyweciigglyt aha cgctggat gt
385gtctgcggeg tiPtatcata ttccttttca 850 tcctgct get
atgcctcatc ttcttattgg ttcttctgga ttatcaaggt 900
cruah gtcb gescenut fdeghicatl e lo1@att ceapgdaset Gaacaaena ccaat acggg
950 accat gvaaa acctgcacgw ctcctgctca aggcaactct
atgtttccct 1000 catgttgctg tacaaaacct acggatggaa
pro @it 362664 @it ALt £CGAL G211 0RO GCALCELGEE 1ggaGt tt cge
aaaat aeot a t gggagt gggzcctcagtccg 100 tttctcttgg
ctcagtttac tagtgccatt tgttcagtgg ttcgtagggc 1150
ser lhl GELELAL QL0961 bef RO ANLAt. 09l gad gl 9 gtattggggag
120Q3ccaagtctgt acagcatcgt gagtceettt ataccgctgt
taccaatttt 1250 cttttgtctc tgggtataca tttaa 1275 SEQ
onr 2, . 1A VAR, PANE. NANPIANERA NENANENAND. NANPNANPIA
NENANPNANP 5 0 MNANPNANP NPNABPNANP  NANPNANPNK
NNQGNGQGHN MPNDPNRNVD 100 ENANANSAVK NNNNEEP XDK

-, HLKEYLINKI SV\EI%Q,T PC S v%\;;\l@% 150 Rl KPGSANKP
265+%E6ELE>VA’ND|8 K ét%:gkg 1ng g/ﬁlé%@% 200
Nl TSGFLGPL LVLQAGFFLL TRI LTI PQSL DSWMSLNFL GGSPVCLGON
50 PT P TSCPPI CPGY FI L ELFLLLCLI
Phe EE\\}%LQ%V eug%g G-[u (;Ep piie grg Ma@r Aha P!Te ll”hr

5 490 495

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 Gln Ser Ser
515 520 525

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

Ile Tyr Gln Tyr Met Asp Asp Leu Tyr vVal Gly Ser Asp Leu Glu Ile
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M_.PVCPLI PG STTTNTGPCK TCTTPAQGNS MFPSCCCTKP TDGNCTCI P
350 PSSWAFAKYL WEWASVRFSW LSLLVPFVQW FVGLSPTWW\L

WGS2I08HH0NG 400 PSLYSI VSPF | PLLPI FFCL WYYl  424PGEEPI0DB/052448

545

Gly

Trp

Leu

Ile

Leu

625

Val

val

Glu

ASp

Gln

705

Arg

val

Lys

Glu

No 15: atggtcattg ttcagaacat acagggccaa atggtccacc
aggcaattag 50 tccgcgaact cttaatgcat gggtgaaggt

cgt ggaggaa aaggcattct 100 Cay cggaggt cattccgatg
ttttctgcgce tatctgaggg cgcaacéccg 150 caagacctta
ataccat gct tagcacggta ggcgggcacc aagccgctat 200

gcaaat gct a aaagagacta taaacgaaga ggccgccgaa tgggatcgag
250 tgcacccggt gcacgccggc ccaattgcac caggccagat
RUEReT 300 ToCiuGters Fatrdtags’ dantEegt ot
acccttcagg agcagattgg 350 gtggatgact aacaatccac

caat cccggt cggagagat c tataagaggt 400 ggat cat act
gﬁgé@t@ﬁp@“&ﬁﬁdﬁﬁdﬂ&@g;&ﬁ%6?&%?6”?@@%56%F%T 450
atactggata tacgccaagg cccaaaggag ccgttcaggg actatgtcga
500 ccgattctat aagacccttc gcgcagagca ggcatcccag
gagq&gﬁ§a§“5§®I&FQ@?&F@Q@ agagact et'e! ttyftycaga

at gcgaat cc ggattgtaaa 600 acaatttfaa aggct ct agg
accggccgca acgctagaag agat gatgac 650 ggcttgtcag

q agﬁc@gt@wg%@qgg§gcéntéﬁagéc csgtiet tacaca 700

tg gcccgat at cttégata gaaacagttt cggtcaagct taaaccaggg
750 at ggatggtc caaaggtcaa gcagtggccg ctaacggaag
dgaagattsaeudB0 Ygogetegta g;agmrtﬂrthay ctgaaat gga
gaaggaaggc a¥dat aagca 850 #gat cgggcc agabHfacccg

t acaat acac cggtatttgc aat aaagaaa 900aaggattcaa

caaaat ggcgrsamaget tigt argatyt tiragggrlaaet aaacaa 950
gcgaacccag’gactttt ggg a&yt ccaact agggatTcca catccagccg
1000 gt ctaaagaa gaagaaatcg gtcacagtcc tggatgtagg
agacgce atuatnr 10501t tah agt gtacecget.tgatsga aggaet t ccga
aagtatatt g cgtttactatrc31100 accgagcaf@a aacaat gaaa
cgccaggcat tcgctatcag tacaacgtgc 1150 tcccgcaggg
ctgaaagggaut sheeggegalt adit teagagsstogd at.gaga 1200
aaaatracttg aaccattsecg aaagcagaatésecggatattg taatttacca
1250 atacatggac gatctctatg tgggctcgga tctagaaatt
gegcageat £1u1300: gcackaagat cihdagaaaet g raggeaacat c

tsgett cgat g gggootcact 1350 acteeccgaca agaagcacca
gaaggagccg ccgttcctaa agatgggcta 1400 cgagctt cat
GEOYAC 8A0E1.093CRAILIC A 0660 A[L & chgcesoaaa 1450
aggattcttg gaocgt aaat gat atiscaga aact agtegg caagcttaac
1500 tgggcctctc agatttaccc aggcattaag gtccgacagc

it gepaget, . 193026t gagggga, achaaggche ot Aagagaggt

cat cccat't a@sacggaggaag 1600 cagagcttgargct ggcagag

aat cgcgaaa ttcttaagga gccggtgcac 1650 ggggt at act
acgaccect £ caaggacel t, atadecoaga, t goagaagea 1700
ggggcagggc caat ggacgti:accagat ata ¥eaﬁgaaccg tttaagaatc
1750 tgaagactgg gaagtacgcg cgcat gcgag gggctcat ac
Laatgatal a. 1800, aageaackla, gaaaageagl (acagaagal t
act aed gagt ctattgt:gat 1850 atggggeaag accccaaagt

t caagct gcc catacagaag gaaacatggg 1900

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

Pro Pro Leu Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile Vval

785

790 795 800

Gly Ala Glu Thr Phe Tyr Val Asp Gly Ala Ala Asn Arg Glu Thr Lys

Leu

805 810 815

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



10

15

20

25

30

35

40

45

50

95

60

65

aaacat ggtg gactgaatat tggcaagcta cctggattcc agaat gggaa
1950 tttgtcaaca cgccgccact tgttaagctt tggtaccagc
W@ e@aaesgpa 2000 gccgat agt a ggggcagaga cctt ct aPQI/EP2008/052448
cgat ggcgcc gcgaat cgcg 2050 aaacgaagct aggcaaggcg
ggat acgt ga ct aat agggg ccgccaaaag 2100 gt cgtaaccc
ttacggat ac caccaat cag aagactgaac tacaagcgat 2150
ttaccttgca cttcaggata gtggcctaga ggtcaacata gtcacggact
2200 ctcpatatgc gecttggeatt attcaagcgge agccagatca
aagcgaaagc 2250 gagcttgtaa accaaat aat agaacagctt
at aaagaaag agaaggtata 2300 tctggcctgg gtccccgcetc
T deadgpdEatt gﬁc%@cgé%‘xﬁy@g@‘cgﬁ’gfe@gﬁg 0] Ig?:ﬁ‘érgct agt
cagcgctggg attcgcaagg ttcttgcgat ggggggtaag 2400
t ggt ct aagt ctagcgtagt cggctggccg acagtcc%cg agcgcat gcg
Le“ZZg?G%Eb‘bQ%Pc@%’faﬁé@éﬁg@&lg(‘fﬁgl*%& bgctt g "gycegegt ct
agggat ct gg 2500 agaagcacgg ggct at aact tccagtaaca
cggcggcgac gaacgccgca 2550 tgcgcat ggt tagaagccca
géga”qaé@aa@@aﬁlygeéﬁg%lag%gt“% Fé‘bg@ &ac’'2600 teettaggt g
ccgttaaggc cgatgaccta taaggcagcg gtggat ctit 2650
ctcacttcct taaggagaaa ggggggct gg agggcttaat tcacagccag
Glu}?@(yala@g%?]a)célggﬂatcétl 5t Lgaltcchgtiggdit Lvakeat accc
aggggt act £°2750 tccggacfyg cagaattaca *@tccggggec
aggcgtgcgc tatcccctga 2800 ctttcgggtg gtgctacaaa
Tyrcteagic Cocafplt Yyade digare aagflecgaaci2850 cgagyct aat a
agggcgatfaa cacttctctt®’®tttcacccgg taafcctgca 2900
cgggat ggat gacccagaac gagaggttct agaatggagg ttcgactctc
val28bQvygaet vgcgirt Alecal cacgtargecacgegage vegcat ccaga
at at®tt caag 3000 aa@fgccgcc caat gtfgcgc cagggccagt
gtacttagtg gcggagaact 3050 agat cgat gg gaaaagat ac
Phe GG 6 tvar QEC eraJgaggy caageaagaagt wearn3 190 ragetd aagca
cdft gt gt gg gcctTfcgceg aacttgadfég attcgcagtg 3150
aat ccaggcc tgcttgagac gagt gaaggc tgtaggcaaa ttctggggca
21a3200sgctacagecirnagec ttac agarn gt ggcagaga cggagcet t cgt
sasggtctttata 32850 at accgtcgcogactctctac tgegptcatc
aacgaatt ga aat aaaggat 3300 actaaagagg cccttgataa
Leuddt 1:92¢gA8110RARCAGAAL As A9 L gRaARA330P gaaggcccag
caggccgccgssccgacaccgg geacagcaac caggtigtccc 3400
aaaactacta a 3411 SEQ DNo 16: MVI VONI QGQ MVHQAI SPRT
1115 LINAIWKVEE 1 KARSREV] .RM-ESALSEGATR 50 sQDINTMNTV
GGHQAAMEIML  KETI NEEAAEBsA\DRVHPVHAG PIsAPGQVREP 100
RGSDI AGTTS TLQEQ GAMI NNPPI PVGEI YKRW | LGN KI VRMYSPTS
17150 ALLDLROGP 4 MWTETL
7 | OAREEOR 200 T LIAL CAR™TLEEINEAGY GVGPCHKAR
VLHMGPI SPI ETVSVKLKPG 250 NMDGPKVKQWP LTEEKI KALV
ve1 ELCTENEKEG KI SKIGPENP ¥NTRYEAL KK, 300 KDSTKWRKLY
DRRELNKRTQ DFVEMQE P HPAGLKKKK& oVTVLDVGDAY
350FSVPLDEDFR KYTAFTI PSI NNETPA RYQ YNVLPQGVWKG

ser A EQBEMT, 400, %LL‘EEJ?J%Q\E?QIeylAXQYIMg s WYESDLE
GQEHRTKI EEL RQHLLRWELT 450 TPDKKHQKEP PFLKMGYELH

PDKWIVQPI V LPEKDSW'VN DI QKLVGKLN 500

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 1060 1065

<210> 3

<211> 4665
<212> DNA
<213> HIV
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WASQ YPA K VRQLCKLLRG TKALTEVI PL TEEAELELAE NREI LKEPVH
550 GVYYDPSKDL | AElI QKQGQG QMYQ YQEP FKNLKTGKYA
WERRRSMTBNDY 600 KQLTEAVXI
ETWVETWMEY WQATW PEVEE 650 FVNTPPLVKL WYQLEKEPI V
GAETFYVDGA ANRETKLGKA GYVTNRGRK 700 WILTDTTNQ
KTELQAI YLA LQDSGLEVNI VTDSQY, | QAQPDQSES 750
ELVNQ | EQL | KKEKVYLAW VPAHKG GGN EQVDKLVSAG | RKVLAMGSGK
<20800; WBKSSWOWP TVRERVRRAE PAADGVGAAS RDLEKHGAI T
atgGShHAARNAAG B 5 (:c CGANGEA Gt ko EMCRdVAREM RhEFMEYKAA 60
VDLSHFLKEK GELEGL| HSQ 900 RRQDI LDLW = YHT FPDW
CCRNITPEETR VPCTEGREYK “TVPUVRPDRVE 650 EANKGERTSL **°
ct gbdPYSLdeD: ARERENbL VIR « FISREAF HIdYs ARG L HREEES < 1000 150
NCRPMGARAS VL SGGELDRW EKI RLRPGGK KKYKLKHI VW ASREL ERFAV
2 IS NSEIL EEPSES CRF T &7 * SL U ESEEP R “STYRIPVATL Y *4°
acchdbEIR ekt ckd QQr g b KEAL Bl Edga & NKSIKKAQ LAAMIE GHSN 300
QVSQNY 1136SEQUENCE LI STI NG <110> d axosni t hkli ne
tIB BT 9B i BWF TG A3’ ARIPAEBi 16T eA ¥LE2TS Novéf®
gacBRLNGA AN GO MROSEdbPRact 1B ME220Gh<Lol3gb6 <1703
Patentl n version 3.5 <210> 1 <211> 3204 <212> DNA
CagBIFS GFAFAAQFRIECAREYGHYIGTE '’ FageX s rgitcattgt ct ggt°
5229089206589 3010908 . 0RAAL 80959 3aCIHGRELEIT 540
gaggcaaaaa gaaat acaag ctcaagcata tcgtgtgggc ctcgagggag
ceeqRacet {9ERTAEI o It YRAE Y B ERISCITTC AFHLCEY wrefgatacat 500
crofl-02908810. 1,6 U6CAALC AA0..C1.0600038). 1OCAGREAIC sco
ccagacc gggagtgaag agc %gaggtc cttgtataac 240
ggaa@aglcg@@ttagqye ceelercky cggewe@cwgcaaggactgegeageawt t aagyat ac
cecGBB09ag9¢cc, 300 L1 dacaaas. LL0aggagen gpapaacaag
agcaagaaga aggccc ca ggcagct gct 0 g
atcadcage mc@atcggtcatgga@asg a@aedaatos edcagat gt ccaeaaaeacgcat t eegggc
. 4t200 cagat gggttc at caggocat cagcccccg ctcaatg
gt gggtgaa™gottorcgan 486 gag%\a?ggc FTCPcct ga
ttcgag;t;etoat Q66 c@h ghigteeq cﬁgﬁ&gg@gn@actgg@g@e@agiccmo 960
cct caggacc tcaat acaat gcttaat acc%?g ggcggcc atcaggoccgc
IR FPTEaFATG BOT I PyEAY§AFA T at CARCTA G %%@%gﬁgcc
gec@Rgid 00a0ar LaGhPead6e EPbLERAL Goba B GYEGER3T CT 1080
cgcccggaca gat gcgggag cctcgcggct ctgacattgc cggcaccacc
aga?@ﬁtgﬁc‘tc&igaﬁﬁagcga%w@%é%?éfgaEEgé%aQ‘ﬁ‘é? HeeHqaPaat ¢ 114°
aacQtIcG&a%agtcgnga@tgtaggﬁﬁéa th&Qct@ég%@E@a@éé Cgiggcggﬁgcat 1200
cctgggcctg aacaagatcg tgcgcatgta ctctccgaca 840
29PITEHP CLETGeAe SPTAYREA "YHFHRET cARATYEFcPIPE@Igggattiacgt
atgg&ég&%Eécgag%Q%c!ig@Eé@Q@Q&Qggg&cgﬁg&g&% Q6ageLGt Ct 1350
caggaggt ca aaaact ggat gacggagaca 960 ctcctggtac
99°2RFAE (FSPHA TE CETPABTGT CoraeRTeFat WECL HRatygeasitsaggcetygct

1440

g 780

90

ttc&é%gggg gcgagggcat cgccagcectg cccaagcagg agcagaagga cagagagcag

TTESI VI WK TPKFKL Pl BIKI/EP2008/052448

gtgcceccecc
cccatcagece
gtgaaacagt
atggagaagg
ttcgecatca
aacaagagga
aagaagaaga
gacgagaact
ggagtgagat

cagagcagca

tggtgtcect
ccatcgagac
ggcccectgac
agggcaagat
agaagaagga
cccaggactt
agtccgtgac
tcaggaagta
accagtacaa

tgaccaagat

gaagtccctg
cgtgccegtg
cgaggagaag
cagcaagatc
cagcaccaag
ctgggaagtg
agtgctggat
caccgectte
cgtgetgecet

cctggagece

ttcggcaacyg
accctgaagce
attaaggccc
ggccccgaga
tggcggaaac
cagctgggca
gtgggcgacg
accatcceca
cagggctgga

ttceggagcea

atcctetgag
ccggeatgga
tgaccgaaat
acccctacaa
tggtggactt
tccececcaccee
cctacttcag
gcaccaacaa
agggcagccec

agaaccccga

ccagggatcce
tggccccaaa
ctgtaccgag
cacccccatc
ccgggagcetg
tgccggectg
cgtgcccctg
cgagaccceac
cgccatette

gatcatcatc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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gccaccct gg aagagat gat gaccgcctgt cagggagt ag gcggacccgg

acacaaagcc 1080 agagtgttga tgggccccat cagtcccatc
wWQ@awaseyrgc cggt gaagct gaaacccggg 1140 at ggacgRC/EP2008/052448

ccaaggt caa gcagtggcca ctcaccgagg agaagat caa ggccctggtg

1200 gagatctgca ccgagat gga gaaagagggc aagat cagca

agat cgggcc ggagaaccca 1260 tgcaacaccc ccgtgtttge

cat caagaag aaggacagca ccaagtygcg caagctggtg 1320

gatttccggg agctgaataa gcggacccag gatttctggg aggtccagct
tacBPOLA G665 L3800 AI6E JGCE T GL £d-0a38RAFaRFARIAT G100

gt gaccgt gc tggacgtggg cgacgcttac 1440 ttcagcgtcc
2a9p4B1g FIEFATYH AT Tt BHA *HAFIECALCGeE et 19 ea*Iccecatth at ¢
cacdnQQ3acRacH0a LR 5HLH96AL L0 Al Lad La62869CCC 2o00

tcccccaggg ctggaagggc 1560 tctcccgeca ttttccagag
Jtgpiseeat (Faksct wa gat e e19gy 2ayergte trgragemgeragraacs1523:280
geGSGgAt @Laccgggtfg atclacea Oacat.u0as.0acci 9t Agd.t 99961 Lt ga

Ccct ggaaat ¢ IS80 gggcagcat ¢ gcacgaagat tgaggagctg
aggaiggeiagralcecteg e gagary syggetiy a@ega:t@oggamce@ggac 400
ceofYRA0CALER, 42300R0CED . CEAILECLAR ggg%tgqggc Lacoaggtccat

cccgacaagf ggaccgtgca dgcc atcgt ¢ ct ccccgaga

cccaggan agetogtgacegigaat aé@@@ggawa@@agasaaga@t@gt gg@s20
L.ccaa ctcaac t cta cc a atact atcc c%ggatcaa 1920
gt g age % ctgcaaq(g% getyey 1§GEET °t gacéygaggt
cacg&taic@oxt@ttgegg]:Q&Gtgaec@gagg;as@a@tgag@tcegagggﬁggaget gagsso

aacc a tcct C tgcac 2040 t t act
IR GH ‘éa@gqé‘écg“‘g% ggtﬁcag ARALEEEAY %ﬁcaggggc2 ¢dgggg
tgg%@@gcaagicgmeaygcoae&agatd&@a@c@@g@ge;&tgata&aeac&gaacom
tcaagaccggg caagtacgcc 2160 cgcat gaggg gcgcccacac
CCt&‘ﬁé‘@@aatg@T 9B AJEHGLEHR PGy byt T agEaat ¢ ©222G°%°
ac§GHRG (PaGLcLe ab&ghHal 26d-0130808R8-AeACLEaRact Caagat gcC
t at ccagaag 2280 gagacct ggg agacgt ggtg gaccgaat at
29BFHCA FIETA BE tYFATTET GGG Y2 T4 PEICH P gaat &°*°
gCCQtQQ&*c COL&L  L919Aa0CEHT a§ GHARGCAGC L £0298a008,,9CCGELAt I
O ggcgcggaga cattctacgt ggacggcgcg gccaaccgcg
taca%a@amg@vtt@g JoEaefeT 4Gy TratIgE ¢ 0%ETAaTe ggygso
atcfgecagaag. gt col Gasce attogg&:g%a %&?&Q@@&%@a&g 252Q 5,
aagacggagc tgcaggccat ctatctc ccaggact “ccggcct gga
geggbEraaratcea2b 8otagtgac ggaawcg?cwgctaa@gcsag@ttqggcat 3180
tttctgggcg ces.agccggacea gteedagage. 2640 daact.gat ga,
accagattaf cgagcagctg atcaagaaag agaaggtc F cctcgcecetgg
aca&b@@agic@mgg@ ccra@at@ay gguaisctagguegcancisgagcaggt cg3oo

ct C 2760 atta aaagg, tgct gat ggt
s e oA ] CAREarE ST B T Aagase Aty 2890°°
tggaa(gt:ftg@(raa@gcocagetgg&gagﬁaia@tdaagﬁeaeggt:tdttdcacaaa@@caaaag:gagggg
ac ? 2880 ct aattcact cccaaagaag acaaqat atc
agc?:%cf tté %gccﬁgﬁﬁthta’é a CACRCRagyeo 2940 f a4t T Eect g
ctgaﬁgb@g&ag@agaag ac@eafgega a@gg;ge@ggggcgt@ag@t;@tgwc act ga@ct tt
" 30(30t gt ct acaa (t:t a%% accta %ag cca at aagq o
“Tage 3ga§ Radfedagda B0 Gaydacacca gt tytt aca

gagaaca
atce@eicgtaga@eagag geabgyen stg gabGacRecaggagRaagang 312Q06so0

tta ttt a cagccgcct a catttcatc ant CCCg
atcgtcgﬁét g%%f‘ 9%%@8 €T g%é?cé P HEGEAE PTG 8204 ° -2 10>
ttezcfatl laot HOMEg €24:350qRREt 523t EHlayeasd3Osyadtggate 3780

3480

atcgacatca tcgeccaccga tatccagacc aaggaactgc agaagcagat caccaagatt 3840
cagaacttca gagtgtacta ccgggacagc agggacccca tctggaaggg ccctgccaag 3900
ctgctgtgga agggcgaagg cgccgtggtg atccaggaca acagcgacat caaagtggtg 3960
ccceggagga aggccaagat tctgecgggac tacggcaaac agatggccgg cgatgactge 4020

gtggccggea ggcaggatga ggacagatct atgggeggea agtggtccaa gggcageatt 4080



Met Gy Ala Arg Ala Ser Val Leu Ser Ay Ay GQu Leu

Asp Arg Trp1 51 01 5 Gu Lys lie Arg Leu Arg Pro Gy
w@Roesiys70ys Lys Tyr Lys Leu Lys 20 25 30 H s PCHER2DS/052448

Trp Ala Ser Arg Gu Leu Qu Arg Phe Ala Val Asn Pro 35
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Leu Ay Gn Leu 50 55 60 G n_Pro Ser Leu G n Thr Ay
Ser Qu Gu Leu Arg Ser Leu fﬁ/r Asn 65 70 75 80 Thr
Val Ala Thr Leu Tyr Cys Val Hs Gn Arg He Qu He
gtggé@ggg‘sa%é%gtcgg 992dhikg bySgdabtt Algacdetit Aspobys H @1 u
Gu A@n Asn Lys Ser Lys 100 105 110 Lys Lys Al a
990@Cﬁt9(9 TP CAl982 AP ASH ITIF CAF PIFITSL2SEF AT A n “¥
coddt S Ghdla Pl & VRl F N ASN b e
é]cngtélz%t%%gl\/b%% Va ﬁ?%gl 0 135g150 G ng aH e4Ser
cagPyogecAr igasPhrcak eacAsTraALeeITTpedVadctdagscaVabcvadas d u 4145
a ;'a C 5%(: BQC GCQ Yéaﬁla g ca aga qu \!g(! H € E 0
o e Ser A S oo sl R T B ilon & i
tggfra0acE aftradbs@gh@uaqﬁswcél' b@ctﬁ@bgaLwaﬁsch@BccVadgaG y 4180
18 agc C C a C n aIVECCC Le aaLyS
e ‘?""“ CCCtRsX tg o g%ﬁgié%c i?fgggg/g% AE A E T Trp %9
9tgé’iggag\?’aicadﬁllgsagﬁ’roeag‘dadaad:-lla@cﬁdcagc(}#ctBltc‘J:gH:oegcAl:@c210 42@95
. 220 tPro GI%/ ad n Met tAr% Gu Pro Ar‘?t%?}é Sear Asp4HOe
IR A & PR O THRP "2 B 2 3T 0B 5 A6 SE T T Gl n *E
cackdaBedd &@gdakdgcd rpcdyRdccd REcaAsAcAsdigPr o Pro H e 245 4250
255 Pro Val dy Gu He Tyr Lys Arg Trp He H e Leu
o163y, Leu Asn Lys 260 2S5 270 H e Val Arg Met Tyr Ser

1Py oisEhr Ser H e Leu Asp He Arg A n Ay275 280 285 Pro

<21bysPr@E U Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys
<21Thrieu 290 295 300 Arg Ala Gu Gn Ala Ser Gn Qu
«odalgLys Asn Trp Met Thr Gu Thr 305 310 315 320 Leu

Leu Val G n Asn Ala Asn Pro Asp Cys Lys Thr lie Leu
Met|Alg AR ArB25 3J0TI335U 1Set °H §RYPHG A asAlPe T Leu G u
' Gu Mt M8t Thr Ala Cys'Bn Gy o

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

His Leu Val Trp Ala Ser Arg Glu Leu Asp Arg Phe Ala Leu Asn Pro
35 40 45

Ser Leu Leu Glu Thr Thr Glu Gly Cys Gln Gln Ile Met Asn Gln Leu
50 55 60

Gln Pro Ala vVal Lys Thr Gly Thr Glu Glu Ile Lys Ser Leu Phe Asn
65 70 75 80

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 Gln Asn Lys Ser Lys
100 105 110

Gln Lys Thr Gln 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

GIln Asn Leu Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Ile Glu
145 150 155 160
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340 345 350
Leu Met Ay
w/2008R071370/al
375 380 Lys
lie Lys Al a
Gu Met Qu
410 415 Pro
lie Lys Lys
cluliys aleund/adr AspeiPhar Atgrfd vecled Asmid ysu Aeg

445 Th

r G§d

Hs Pro Al a

c1u\@} 2Th

&hél o

480 Phes®Ser
Thr Al a Phe

c1y @il TR PR 63:YorH vee ALY 1Y KepsGil? LY MasfSh, 200

Val 1ke
G n Se

u Pro
r Ser

>

DPODODC DD

Val Gy Gy Pro Ay His Lys
Pro lie Ser 355 360 365 Pro |
Lys Leu Lys Pro Gy Mt Asp
Val Lys G n Trp Pro Leu Thr
Leu Val 385 390 395 400 Qu
Lys Qu Ay Lys éz'se Ser Lys
A u Asn Pro Tyr n Thr Pro Val
Lys Asp 420 425 430 Ser Thr Lys

QO

Asp Phe Trpi@u Val Gn Lekr Ay
Ay 450 455 460 Leu Lys Lys Lys
$:8UnsASRu Bl vE3 WecASR Ahaid Yk 465
Val Pro Leu Asp G u AspePhe Arg
Thr 485 490 495 He Pro Ser lie

Gn GxpoTrp Lys Gy Ser Pro Ala
515 520 525 Met Thr Lys H e Leu

Ala Al§ G‘ﬁf grﬂ‘X§ ggnLeMS chp’\lﬁsplnhklg GY?IPr%%Qe 5%5

Tyb

Adn

18sp Asp Leu Tyn Val

du H8545 550 555 560 Ay dn HIS Arg Thr
ro lf gnPr I u Lekls 75
525%‘91{I JIHW lé?—‘%l% 00 Ag y&gﬁﬁ“g %

Phe 580 585 590 Leu Lys Met Gy Tyr GI u Leu

Ser ﬁhp d/

21T LR
Lys

Thr Va IlnGI n PrTQhr595 A6QOPr6C1)J§OI{ee
Y RSpSer” Triphdhr Val Bdn Asp 1%

610 615 620 Leu Val Gly Lys Leu Asn Trp Al a
Pro Gy lie Lys 625 630 635 640 Val

ero el Géy§ 1 0% TEPEd Ay 8 Tt Tyesare e
645 650 655 Val lie Pro Leu Thr Qu Gu Al a

G u Le

u Al a

1le Gp At BVA

Pro Lys Glu
290

Arg Ala Glu
305

Leu Leu Vval

Leu Gly Ser

val Gly Gly
355

Gln Ala Gln
370

Gln Lys Arg
385

Arg Asn Cys

Glu Gly His

Pro Phe

Gln Ala

Gln Asn
325

Gly Ala
340

Pro Gly

Gln Thr

Ile Lys

Arg Ala

405

Gln Met
420

Qu Asn Arg 660 665 670 Au lie
WS VAT Ry FUTR ASEYRRG: S

Arg Asp Tyr Val Asp Arg Phe Phe Lys Ala Leu
295 300

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

Ala Asn Pro Asp Cys Lys Ser Ile Leu Lys Ala
330 335

Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
345 350

His Lys Ala Arg Val Leu Ala Glu Ala Met Ser
360 365

Asn Ile Met Met Gln Arg Gly Asn Phe Arg Gly
375 380

Cys Phe Asn Cys Gly Lys Glu Gly His Leu Ala
390 385 400

Pro Arg Lys Lys Gly Cys Trp Lys Cys Gly Lys
410 415

Lys Asp Cys Thr Glu Arg Gln Ala Asn Phe Leu
425 430

Arg
G u

PPOT/BIFI08/052448

Qu
Cys

Val
Thr

Lys
Thr

Gy 405

Phe
Trp
435
lie
Lys
470
Lys
Asn
505
He
Gu
540
r Asp

Lys |

Trp
Pro
H s
Val
An
Ser
Arg
Thr
Gu
Leu
Lys

Al a
Arg
440
Pro
Ser
475
Tyr
Asn
510
Phe
Pro
H e
Leu
ie Au
Ay
Pro
Pro
Leu
Lys
G n
G n
Gu
Leu
Lys
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675 680 685
An Ay Gn Trp
W8P B7Phe Lys
710 715 720 Arg
Lys G n Leu Thr
Thr Thr G u Ser
745 750 Lys Phe Lys Leu Adn Lys Gu
Gu Thr Trp Trp Thr 755 760 765 G u Tyr Trp
cly e 1LE Prd ipes B0Osdd 1ys 1P s Wrdfhe Mal pnASiao B
780 P60 Pro Leu VajsoLys Leu Trp r G n Leu
Gu Prolie val 785 790 795 800 Ay Ala Gu
SerT% PV@-IGlﬁ& ﬁlr)/m@ Iﬂ’o/'ilr@ A& @hALQl ﬁe%l?h’ﬁt lGY)S
85 Leu Ay LysssAla Ay Tyr Vado Thr Asn Arg
Gn Lys Val Vval82 0 825 83 0 Thr
a1 A @ nadye Thr .G M,s Ley A B ALA Adoen TV, 830
sesLeu Ala Leu @on Asp Ser Qyvdeu u Val Asn
Thr Asp Ser 850 855 860 G n Tyr Ala Leu Ay
VaIQIQ #A!)%e\gvgl EgroLéAsﬁzsgep L%Ehe%ﬂz Z§_§LrAs ng %ZLQ

Leu Vaks Asn G n lieasbse G n Leuysl
GI u Lys Val 885 890 895 Tyr Leu Ala Trp Val

S

Ser’:!l;sllg %Ig Gg%o 3 Seé Q’roglg G rllhrq/al'i g &i )(}‘g ati
VaI Gy 915 920 925 Phe Pro VaI Thr Pro Gn
0 s, Ala 930 93 940

Lys Pro (L\é%lersAsp ﬁly Prlshéz L\)‘éh L ygl rl}l) i_ro LeéTé
Gly 945 950 955 960 Leu H e Hs Ser Gln Arg

Ala Gu
690 695 700
Lys Thr Ay
Gy Ala His
725 730 735

lie p Ay
Pro%ﬂ{e

Adn
Adn
Lys
Thr
Val

Lys

lie lie
Tyr
Leu
Arg
Al a
Val

Asp Leu
Thr
Asn
Met
Gu

lie

Lys
lie
Tyr
Asn
An
Thr

. Leu AspTL Trp H ehT r 965 l970 975
npR 1 yrTots PRoTE i AL Tt G Tty i
Pro 980 985 990 Gy Val Arg Tyr Pro Leu Thr

Lys Leu Val

p Oys
545A§/5 Ty sevire W FOA R B RTLYE Y EREe ASh

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

565 570

Leu Val Asp
575

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

Gln Leu

Gly Ile Pro His Thr val

595

Pro Ala Gly Leu Lys
600

Lys Lys Lys Ser Val

605

Leu Asp Val
610

Gly Asp Ala Tyr Phe Ser Val
615

Pro Leu Asp Glu Asn Phe
620

Ile Pro Ser Thr Asn Asn Glu Thr Pro
635 640

Arg Lys Tyr Thr Ala Phe Thr
625 630

Gly Val Arg Tyr Gln Tyr Asn Val Leu Pro Gln Gly Trp Lys Gly Ser
645 650 655

Pro Ala Ile Phe Gln Ser Ser Met Thr Lys

660 665

Ile Leu Glu Pro Phe Arg
670

Ser Lys Asn Proc Glu Ile Ile

675

Ile Tyr Gln Tyr Met Ala Ala Leu Tyr
680 685

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

Ile Glu Glu

Pro 995 1000 1005 Val

Gn Gy
Tyr Gn

APGI/EP08/052448

Asp
Lys
Pro
Thr
Gn
770
Gu
Thr Phe
805 810
Gy Ag

Val
lie
740
Trp
Al a
775
Lys

Leu Thr Asp Thr Thr

840
lie
lie
875
e Lys
Pro
910
Leu
Val
Al a
Leu
Arg
H s
Pro
Phe

845
Val
lie
880
Lys
Al a
Val
Met
Pro
Val
Gu
G n
Thr
Ay
Ay
Gu Pro
Thr
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1010 1015 1020 Ser Leu Leu Hi's Pro Val Ser Leu Hs Gy
Met Asp Asp Pro Gu 1025 1030 1035 Arg Gu Val Leu Qu

waeEsAe37®Phe Asp Ser Arg Leu Ala Phe H s 1040 ROEEP0H52448

Hs Val Ala Arg Qu Leu Hs Pro Gu Tyr Phe Lys Asn
Cys 1055 1060 1065 <210> 3 <211> 4665 <212> DNA <213>
Hl V<400> 3 at ggccgcca gagccagcat cctgagcggg ggcaagctgg
acgcct ggga gaagat caga 60 ctgdaggcctg gcggcaagaa
gaagt accgg ctgaagcacc tggtgtgggc cagcagagag 120
LeuGirgGad GOCtel COYCELCiGaalt ead aglel-O-6tggagacea ccgagggctg
705ccagcagat ¢ 180 at gaaccagc tgcagcccgc cgt gaaaacc
ggcaccgagg agat caagag cctgttcaac 240 accgtggcca
risCEL UYL AL Br LALUSRGEAG L HHAELIRC I L GRAGIALAC Caaggaggcce
300 ctggaecaaga tcgaggagato ccagaacaag agcaagcaga
aaacccagca ggccgctgcc 360 gacaccggcg acagcagcaa
aspagl 929¢£A0,,8aGt 36CECa L cal ceagaa L geccagoge 420
cagat gaicc accagaacct;sgagccccaga aceet gaatg cctgggtgaa
agt gat cgag 480 gaaaaggcct tcagccccga agtgatccct
e 3RILLEAYC Y CEGLGRAYE7. pagchacase, 240, cecegggacce
t gaaegt gat gct gaacatt gt dgggcggacssaccaggccgc catgcagatg
600 ctgaaggaca ccat caat ga ggaggccgcc gagt gggaca
29364008606, CoLgcanges, 580, gaacceal oe, cecelggeea
gaf cagagag ‘cccafaggca’ ycgacat £gc cggcaccace 720
tccacccct c aagaacagct gcagtggatg accggcaacc ctcccatccc

t gt caac 780 atctacaagc t ggat cat cctgggcctg
fﬁgégﬁgggéFtba1§§dﬁgﬁéfga%gﬁtgibggdﬂéiﬁuﬁ%% cct gg
at at caagca gggccccaag gagcccttca gagactacgt ggaccggttc
900 ttcaaggccc tgagagccga gcaggccacc caggacgt ga
Iﬁ“é@@d@t@ﬁhé&pﬁ%eﬁ%dﬁ% 1@%@;gsg%PdﬁPdélﬁg?ngccaa
ccccgact gc aagagcat cc tgaaggccct gggcagcggc 1020
gccacact gg aggagat gat gaccgcct gc cagggagt gg gcggacccgg
‘M16@&5&99;@E“l@%d”édﬁ@%g;Fﬁ@AEtﬁ%g@E6%%Lghﬁbtaggcc
cagcagacca acat catgat gcagcggggc 17 aacttcagag
gccagaagcg gat caagtgc ttcaactgcg gcaaggaggg ccacctggcc
Cly 1200 §Hadet Fealvgage dec dagCgadgdagdye Lrgétrggaagt
gt gdtaagga agggcaccéag 1260 at gaal gact gcaccgagag
gcaggccaat ttcctgggca agatttggcc tagcagcaag 1320
Leudge dgactc iysgbaatit tree GyT éagageagaiiedbgageeéda ccgcccctcce
gg%cgagctg 1380°°ft cggcat gg gcYdgggcat cgccagectg
cccaagcagg agcagaagga cagagagcag 1440 gtgccccccc
valtaggtogt cechlagaagiat oot gl Logycamsegieatcceiset gaeg ccagggat cc
8651500 cccat ca§c ccat cgagac®Cgt gcccgt g acétt gaagc
ccggcat gga tggccccaaa 1560 gtgaaacagt ggcccctgac
val Cgaggagaagysatiiraagges chd gaccpgaaatiieteyt agcgag 1620
at ggagaag@ecagggcaagat cétfcaagatc ggccétygaga acccct acaa
cacccccatc 1680 ttcgccatca agaagaagga cagcaccaag
Thr t1gH QY aaacrot gt ggach try€ egggagatgrnl 740 raaeaagagga
cccaggatrt ctgggaagt g°tagcetgggca t @&tccaccc tgccggectg
1800

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 vVal 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
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aagaagaaga agtccgtgac agtgctggat gtgggcgacg cctacttcag
cgtgcccctg 1860 gacgagaact tcaggaagta caccgccttc

W@ewatestca gcaccaacaa cgagaccccc 1920 ggagt gapeE/EP2008/052448

accagt acaa cgtgctgcct cagggctgga agggcagccc cgccatcttc
1980 cagagcagca tgaccaagat cctggagccc ttccggagca
agaaccccga gatcatcatc 2040t agcagt aoa tggccgccct
gt at gt gggc agcgat ct gg agatcgé%ca gcacaggacc 2100
aagat cgaag agct gagggc ccacctgctg agctggggct tcaccacccc
thr (At g8 g 2160LC ke agaagycRgLhCLetdil se£kgt ggat ¢
ggct acgagc tgcaccccgast aagt ggacc 2220 gt gcagccca
tcat gct gcc cgat aaggag agct ggaccg tgaacgacat ccagaaactg
va124801 94 809GaRgCs L gARt THOAG GAAscaaat e tacaseggca
tt amagt gaa gcagct giogc 2340 aggct getsga gaggcgccaa
agccctgaca gacat cgtga cact gacaga ggaggccgag 2400
c1n-0980C190:.6CHagaACa0 Qdagat.cel.g, apggaccecyg tgcacggegt
ghact acgac 2460 ieocagcaagg acctggt ggc cgagattcag
aagcagggcc aggaccagtg gacctaccaa 2520 atctaccagg
1y=39§Ct1d 638, 93306 gaga aeGgggaagt, aggcgaggaa gagaagegee
280 cacaccaacg 1aigt gaggca gct gggzcgaa gt ggt gcaga
aagt ggct at ggagagcatc 2640 gtgatctggg gcaagacccc
._caagitcaag. . ctgcccatcc agac_c acc 2700
e dad é} a ﬁgslécﬁqéc%ﬁﬁg(glél %gg%ggéggﬁoaéetgg%?%ﬁﬁt gggagt t cgt
gaacaccccc 2760 cctctggtga agctgtggta tcagctggag
s.-33g93cceea, Logl gggege cgagacel Lo, 2820 Lacgt ggacy
T gabctyctdaf ddadapace dagdet dobca.aggcegdita cot gaccgac
2880 agaggcagac agaaagtggt gtctctgacc gagacaacca
accagaaaac cgagctgcac 2940 gccatcctgc tggccctgca
P giacatcigctadey dant b8 Fedre f@@@gocﬁﬁdﬁg\g%g 3000
tacgccctgg gcatcattca ggcccagccc gat agaagcg agagcgagct
ggt gaaccag 3060 atcatcgaga agct gatcgg caaggacaaa
sergipt dectgagctgdyt gtc Cgcteakady 3120°ggeat cggeg
gcaacgagca ggtggacaag ctggtgtcca gcggcatccg gaaagtgctg
3180 tttctggacg gcat cgacaa ggcccaggag gaccacgaga
Serqafaeﬁa@anéaa@ﬂg c@g<§24@Ud%%ﬂﬁgg@eéﬂgé@hcttcaa
ccfhect cec atcgfg%bca aggagat cgt'°ggccagct gc 3300
gat aagt gt ¢ agct gaaggg cgaggccatg cacggccagg tggactgcag
val@geet GgcatrcPr8380 Hggtagirdgu éét ractediedtggagggc
daagt gattc tggt ggtcgt gcacgt ggct?®3420 agcggcet aca
t cgaggccga agtgattccc gccgagaccg gccaggagac cgcctacttc
clu34B0LGt gt gaage veygelegyge ags abygoccgt glagagt ggt gc
acdtcgccaa cggcagtaac 3540 ttcatdtctg ccgccgt gaa
ggccgcct gt tggtgggcca atatccagca ggagttcggce 3600
Ile gl ¢ CEGt @oavaaCCetreagsly @oagggegtn gliggecagea t gaacaagga
détgaagaag 3660 at’cat cggcc aggtéaggga ccaggccgag
cacct gaaaa cagccgtgca gatggccgtg 3720 ttcatccaca
Tyr 20t t CaAgOgygaagaycgge attmggeageil agagegyegg agagcggat c
3780 at cgacat catgccaccga tat écdgacc aaggaact gc
agaagcagat caccaagatt 3840 cagaacttca gagtgtacta
His ClBgggacagoelagggaeccea hetsggaaggy cectigeeaag 3900
ctgct gt gga agggcéé@agg cgccgt ggtEpcat ccaggaca acagcgacat
caaagtggtg 3960 ccccggagga aggccaagat tctgcgggac
alal@€ ggaaacaiagat guccgy agatgasd go, 4020rgtrggccggeca
g¢taggat ga ggacagat ct at gggcggéwlagt ggt ccaa gggcagcatt
40309t gggct ggc ccgagat ccg ggagagaat g agaagagccc
asn G-gCEQCEGCarh CLd gEA0TQ 4140- ggcaacatygtarctieaggat ct
gget aagcac ggcgaeeat ca ccagcagcaascat caacaac 4200
cccagctgtg tgtggctgga ggcccaggaa gaggaggaag tgggcttccc
Lys (1g% J2Qa66C14 260 vEAJQL OGE Gon heAgACGEAlLgAGCt acaag
ggzygccttcg acctgagcca cttcct gaago4320 gagaagggcg
gcctggacgg cctgatctac agccggaagc ggcaggagat cctggatctg
4380



t gggt gt acc acacccaggg ctacttcccc gactggcaga attacacccc
t ggccct gga 4440 gtgcggtatc ccctgacctt cggctggtgc

W@ e@aagsr@gg t gecct at gga gcccgacgaa 4500 gt ggagaRQOEP2008/052448
ccacagaggg cgagaacaac agcctgctgc accctatctg ccagcacggc
4550 atggacgatg aggagcggga agtgctgatc tggaagttcg
acagcaggct ggccctgaag 4620 Q?cagagccc aggaact gca
cccagagttc tacaaggact gctga M655 <210> 4 <211> 1554
<212> PRT <213> HV <4 00> 4 Met Ala Ala Arg Ala Ser

thel 118 k@UcSeletGiY VA Y rhey 18 MBS Prdl BysTHg L5 10 15 G u
Lysslie Arg Leu tAaeg Pro Gy dy24sys Lys Lys Tyr Arg
Leu Lys 20 25 30 His Leu Val Trp Ala Ser Arg Gu Leu

) A8BNG, MR el 5 60,3140 4% Sen. Leu Leu G U
Tieo Thr udGdy s Gn An |lie2det Asn A n Leu 50 55
60 G n Pro Ala Val Lys Thr Ay Thr QGu GQu lie Lys Ser
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uetﬁg Rhe, 450 63,78, 72,80, T, Mal, A &.Tht Leu Tyr Cys
Viaks H's n Arg ilke Asp Val Lys2Asp 85 90 95 Thr Lys

Gu Ala Leu Asp Lys lie Gu Au I|e G n Asn Lys Ser

el SR G Ty A TRt K an e

Tyr Prolielie Gln Asn Ala Gn Gy Gn Met lie H's
13514 n_Leu Pro,Arg Thr Leu Asn Al a
Ile'II2§5 VAl © Qro\/*afa e d Leuléfg i’%@é’l&% 1%5(3qu Lys Al a Phe
Ser Pro Glu Val lie Pro Met Phe Ser Ala Leu Ser 165
l170 175 GQu \(?};% SAI aAThr ProVGI n Asp Leu Asn Val Met
wilgl, AShoT VI oy 80188 00 OHE & n Ala Ala
Met G n Met Leu Lys Asp Thr lie Asn Qu G u 195 200
205 Ala Ala Gu Trp Leu Hs Pro Val G n Al a
gg Bro’™H e 2 T‘El Bar Grbw}? Y@ FPe Arg Gl u
ro Arg Gy Ser He Ala Gy Thr Thr 225 230 235
240 Ser Thr Pro Gln Gu dn Leu @n Trp Met Thr Gy
Asp/@/ﬁ p?loA]pr %lyHXré CgasA%@luzlgs Arg Ser Met Gly Gly

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

Asn Asn Pro Ser Cys Val Trp Leu Glu Ala Gln 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 Gln Glu Ile Leu
1445 1450 1455

Asp Leu Trp Val Tyr His Thr Gln 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



Asn
260
Leu
Phe
295
Trp

H e
265
Asp
Arg
300
Met

H e
Met
275
Arg
Al a
310

He
Tyr
280
Phe
Thr
315

Pro Val Gy
Leu Asn Lys
WO/20085e137H e
Lys Qu Pro
Al a Leu 290
Val Lys Gy
Leu Val G n Asn
Lys Ala 325 330
Trpcayg Nﬁg Lygaieukaﬁ
GeyoPro Ay H s lsys Ala Arg Valistceu Ala Gu
Ser 355 360 365 G n Ala Gn G@n Thr Asn H e Mt Met
Alaq‘h@ é[thg ¥luA§sg Appesér geuQeM ﬁzgr(g??lesézg (g'ln LyS Arg H
eisbys Cys Phe Asnidys Gy Lys Gsis Gy Hs Leu Al a 385
390 395 400 Arg Asn Cys Arg Ala Pro Arg Lys Lys Gy

Tyr
270
H e
Asp
Arg
Thr

Lys
He
Lys
Tyr
Al a
QG u Thr

Arg
Val
G n
Val
Gu

Trp
Arg
Ay
Asp
G n
305

Leu Ay
Ser Pro
28GT/PP1908/052448
Phe Lys
G n Asp
320 Leu
Al a Asn Pro A?sp Cys Lys Ser H e Leu
335 Leu Ay Ser Gy Ala Thr Leu Qu

AL auly & .34 A%xe1§40al3é&5 320 Val Qy
Al a Met
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% Lf&%ﬁsp%u géhﬁvo? élqlélipqyg At Hs Gn
£ p Cys ASn Phe Leu 420
425 430G|y Lys I|e Trp Pro Ser Ser Lys Gy Arg Pro Gy
n 435 4419 4415 %elr Ar GI u Pro Thr
As L &H eu His ? C§1s
P o Pro By el 480 455 460
GIuGIylleAIaSer LeuProLys u @dn Lys Asp
o APr CTEI uLGI n 4555 470 475 480 Val Pro Pro Leu Val Ser
u S
Leh, LYs ™SeP* Leli Phe Gy Asn Asp Pro Leu 485 490 495
Ser Adn Ay Ser Prolie Ser Prolie GQu Thr Val Pro
Val Thr Leu 500 505 510 Lys Pro Gy Met Asp Ay Pro
<21E31320\!§I Lys Gn Trp Pro Leu Thr Gu 515 520 525 Qu
<21ysDNHeLysAlaLeuThr Gulie Cs Thr Gu Met Gu
<21pysHI@ u 530 535 540 Ay Lys He Ser Lys lie Gy Pro
soFu Asn Pro Tyr Asn Thr Pro H e 545 550 555 560 Phe
atg g@tgH Qod¥Bcch ¥Scda¥ S s AS Ry 8K gl agd ¥ Sog TR AL A LYS Lau
Val Asp 565 570 575 Phe Arg G u Leu Asn Lys Arg Thr
CtIgYAtIAST 2 PRE T rPITF 1oV aT 2R ey - HB P58 BB IFC 120
gtgcctgtgt ggagagatgc cgagaccacc ctgttctgcg ccagcgacgc caaggcctac 180
agcaccgaga agcacaatgt gtgggeccace cacgecctgceg tgcctaccga tcccaaccct 240
caggagatcce ccctggacaa cgtgaccgag gagttcaaca tgtggaagaa caacatggtg 300
gaccagatge acgaggacat catcagcectg tgggaccaga gcectgaagcec ctgegtgcag 360
ctgacccccece tgtgcgtgac cctgaactgce agcaacgcca gagtgaacgc caccttcaac 420
tccaccgagg acagggaggg catgaagaac tgcagcttca acatgaccac cgagctgcgg 480
gataagaagc agcaggtgta cagcctgttce taccggctgg acatcgagaa gatcaacagc 540
agcaacaaca acagcgagta ccggctggtg aactgcaata ccagcgccat cacccaggcc 600
tgccctaagg tgaccttcecga gececcatccce atccactact gegeoccctge cggettegec 660
atcctgaagt gcaacgacac cgagttcaat ggcaccggcc cctgcaagaa tgtgagceacc 720
gtgcagtgca cccacggcat caagcccgtg gtgtccaccce agctgctgcet gaacggcagce 780
ctggccgaga gagaagtgceg gatcaggagc gagaacatcg ccaacaacgc caagaacatc 840
atcgtgcagt tcgecagece cgtgaagatc aactgcatcc ggeccaacaa caatacccgg 900
aagagctaca gaatcggecec tggecagacce ttctacgeca ccgacattgt gggcgacatce 960
agacaggccce actgcaacgt gtccaggacc gactggaaca acaccctgag actggtggec 1020
aaccagctgce ggaagtactt cagcaacaag accatcatct tcaccaacag cagcggegga 1080
gacctggaga tcaccaccca cagcttcaat tgtggecggceg agttcttcta ctgcaacacc 1140
tceggectgt tcaatagcac ctggaccacc aacaacatgce aggagtccaa cgacaccagce 1200
aacggcacca tcaccctgece ctgecggatc aagcagatca tccggatgtg gcagcgegtg 1260
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Gy He Pro Hs Pro Ala Gy Leu Lys Lys Lys Lys Ser
Val Thr Val 595 600 605 Leu Asp Val Gy Asp Ala Tyr

wWeb@s3er370/al Pro Leu Asp G u Asn Phe 610 615 GROI/APIP08/052448

Lys Tyr Thr Ala Phe Thr He Pro Ser Thr Asn Asn Gu
Thr Pro 625 630 635 640 Ay Val Arg Tyr G n Tyr Asn
Val Leu Pro A n Ay Trp Lys Gy Ser 645 650 655 Pro
Ala He Phe G n Ser Ser I\/Et7'?hr Lys He Leu Gu Pro
Phe Arg 660 665 670 Ser Lys Asn Pro Qu He He He

ggccéﬁéccggtgtégyééc@A%EccéééaagAgéigéé%%chéeigéézgigEgsgkaéggéc\kal 1§30y
Ser Asp Leu Qu He Ay Gdn Hs Arg Thr Lys He G u

99T 6 IO BIBIT QOOH LAY oAt acHi SatwerEetitBerccTrp &8 Phe

C a IlEa E:)E ﬁ%pac y J 5 7H1CQa Z;éa Q a% G n J}‘%S
? %gl%g %r o] tPr%g Phe t%g%ug#r%g I\agtthl y ElI'yr él% gg%aug Hi s 1Pr o]
atcc_7a25:c<7’3@99?%99%EFCEvseaTEWa@%aa\@Bt@wa Prceoskhgaes Met 1E®u
al aPrCo AS a% C CL&: rC Tr C 49 74é.5CC75CQ -l;.h(r: avaal Asn p
R R TR TS VA ey (5 o B R T AT Ser 70

gga&@@sc?@@at@mct |9ecc§*59|ca90\b<aa@cggcl ¢getdgy®9vatcgw$g G nitasu

ca %g CAragC LetuaLeuCCArC%a 77(.‘9:C7Za5 C78(C)t G%aa Ct a % AI a %_8
TR ASY” B e VAl “thr Let i du et A°e 99785 do
tggg7995tc8&chge@cﬁgwck@utﬁb@gagwgﬁﬁﬁgﬂﬁ@t caa@gghtceg Leu1taps
ASF Pro Val Hi s Glcy 805 810 815 Val r '!éyr Asp Pro
CAIGE I PE* ASTIL ELP chAFaa‘?cigﬁthl-Fcécﬁcr?aL € i 8201%"25
aatéﬁs£bcEggyadgid&a¥¥§Fbc€ic@aéTﬁ#&aaaﬁﬁgcTééEadgljhcfﬂtﬁgcqéﬂég(; N 1&dou
Pro Phe Lys Asn 835 840 845 Leu Lys Thr Ay Lys Tyr
CI R IAE? IS A [P SR AR R A THF PR ASHA8509 855 1880
aacéé@&ag&ragaagﬁgi—%bbg&étatga:dégééalggvﬁhag%ﬁc Lc)ﬁ§ccV@elgg AI a 15\£t
Gu Ser He 865 870 875 880 Val He Trp Gy Lys Thr
2aCSPE o &2 PHE 2L YEISEEHIPF B HEE ' AM%ys G u 885 8902895
Thr Trp GQu Thr Trp Trp Met Asp Tyr Trp Gn Ala Thr
<210brps H e Pro 900 905 910 Gu Trp G u Phe Val Asn Thr
<2lpr 057Pro Leu Val Lys Leu Trp Tyr G n 915 920 925

<212>
<213> HIV

<400> 6
Met Arg Val Met Glu Ile Gln Arg Asn Cys Gln His Leu Leu Arg Trp

1 5 10 15

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
35 40 45

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 Asn Pro
65 70 75 80

Gln Glu Ile Pro Leu Asp Asn Val Thr Glu Glu Phe Asn Met Trp Lys
85 30 95

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
115 120 125

Asn Cys Ser Asn Ala Arg Val Asn Ala Thr Phe Asn Ser Thr Glu Asp
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Leu Gu Lys Asp Pro He Leu Gy Ala Gu Thr Phe Tyr
Val Asp Gy 930 935 940 Ala Ala Asn Arg Qu Thr Lys

woews@B7lys Ala Ay Tyr Val Thr Asp 945 950 9BGI/BBI08/052448

Arg Gy Arg Gn Lys Val Val Ser Leu Thr Qu Thr Thr A
n An Lys 965 970 975Thr GQu Leu H's Ala lie Leu Leu
Ala Leu G n Asp Ser Ay Ser gu 980 985 990 Vval Asn H
e Val Thr Asp Ser G@n Tyr A% Leu Gy He He @n Ala
99p 1000 1005 q% Pro Asp Arg,ger Gu Ser Gu Leu Val
Asn Gn He He u 1010 1015 1020 Lys Leu He Gy Lys
Asp Lys He Tyr Leu Ser Trp Val Pro Ala 1025 1030 1035
Argfily GLy YetGhyp ﬁ“eCY@I%?f @?Aﬁsﬁet@ﬁ ?Blfr?“{/élfueggo Lys Leu
*5val Ser 1040'*f045 1050 Ser'@y H e Arg Ly% Val Leu Phe
Leu Asp Gy He Asp Lys Ala 1055 1060 1065 G n G u Asp
AspHjvs L@ GloARYy YAyrTyvkiSsr Sey PRSE TR AergsThREe BBt Ala 1070
1075 1080'Ser Asp Phe ASH Leu Pro Pro'H e Val Ala Lys
Gu He Val Ala 1085 1090 1095 Ser Cys Asp Lys Cys Gn
Lys |Igg Ay SerCher KanupsAlAgn Wet CH SyrGrg 1@ val OO Cds105 1110 Val
Asp Cys®Ser Pro Ay % Trp Gn Led’Ma Cys Thr H's
Leu 1115 1120 1125 Gu Ay Lys Val He Leu Val Al a Val
asnHihg sMaklsAre Sercl@aya Tys rddl 36 wl3Gr PR401Hre G u Ala G u
Val 'f e Pro Ala G44°Thr Ay G n ®u Thr Ala 1145 1150
1155 Tyr Phe Leu Leu Lys Leu Ala Gy Arg Trp Pro Val
rielpys tVakisValr 4b6QaFE6514 ER0-HH saThe Al aydAss Gy Ser Asn
PhAg Thr Ser Al &!Ala Val Lys A2 1175 1180 1185 Ala Cys
Trp Trp Ala Asn He Gn An GQu Phe Ay He Pro Tyr
2sn WE90nA E05 k200 AsnPreoy SNcyletys@sh vel geNVadr Val Al a Ser
225Met Asn Lys @ou Leu 1205 1230 1215 Lys Ly He He Qy
Gn Val Arg Asp G n Ala Gu His Leu Lys 1220 1225
va1123Qhkrn Al Mgl s MBS vAl a1Vl RbendHie, s Asn Phe
Lys Arg Lys 1235 1240 12«5 Gy Ay lies@y Ay Tyr Ser
Ala Gy Gu Arg He He Asp He

Leu Asn Gly Ser Leu Ala Glu Arg Glu Val Arg Ile Arg Ser Glu Asn
260 265 270

Ile Ala Asn Asn Ala Lys Asn Ile Ile Val Gln Phe Ala Ser Pro Val
275 280 285

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
305 310 315 320

Arg Gln Ala His Cys Asn Val Ser Arg Thr Asp Trp Asn Asn Thr Leu
325 330 335

Arg Leu Val Ala Asn Gln Leu Arg Lys Tyr Phe Ser Asn Lys Thr Ile
340 345 350

Ile Phe Thr Asn Ser Ser Gly Gly Asp Leu Glu Ile Thr Thr His Ser
355 360 365

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
385 390 395 400

Asn Gly Thr Ile Thr Leu Pro Cys Arg Ile Lys Gln Ile Ile Arg Met
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1250 1255 1260 He Ala Thr Asp He G n Thr Lys GQu Leu
GnLys Gn He Thr 1265 1270 1275 Lys H e A n Asn Phe

wo\e@sned37olyr Tyr Arg Asp Ser Arg Asp Pro 1280 R@BEP2E9(52448

He Trp Lys Gy Pro Ala Lys Leu Leu Trp Lys Gy Gu
Gy Ala 1295 1300 1305 VvVal Val He G n Asp Asn Ser Asp
He Lys Val Val Pro Arg Arg 1310 1315 1320 Lys Ala Lys
He Leu Arg Asp Tyr Gy Lys n Met Ala Ay Asp 1325
1330 1335, Asp Cys Val Ala Gy Arg Gn Asp Gu Asp Arg
Ser Mt Ay Ay 1340 1345 1350 Lys Trp Ser Lys Gy Ser
He Val Ay Trp Pro Gu He Arg Gu 1355 1360 1365 Arg
TIoNBE PAF AR ArarPritst Ava i AR PGSy Val Ay Al a
Val 1376° 1375 1380 SéF° G n Asp Leu ASp Lys His Gy Aa
He Thr Ser Ser Asn H e 1385 1390 1395 Asn Asn Pro Ser
Ile@ys VaFlTey beulldr Alald AleGay Wriraker &w 1400 1405
141d°%al Ay Phe P¥d val Arg Pro“& n Val Pro Leu Arg
Pro Met Thr 1415 1420 1425 Tyr Lys Gy Ala Phe Asp Leu
GlySen 2bh $siPhe bleurshygu @Ghu Phey8raGry d430y BAB5s81440 Gy Leu
ASPp Ay Leu He*Tyr Ser Arg LS Arg Gn Gu He Leu
1445 1450 1455 Asp Leu Trp Val Tyr H's Thr G n Ay Tyr
11ePhe 2By 0sP ATy Fugpse@ diu 146 0y-1 4651440 vAsYallyys Thr Pro Ay
“5pro Ay Val A°g Tyr Pro Le@’”Thr Phe Gy 1¥75 1480
1485Trp Cys Phe Lys Leu Val Pro Met Gu Pro Asp Gu
11eVab & el yy 14902149504 20024l vsThy & waGvyt G u Asn Asn
Ser Leu Lé¥ H's Pro lie*€ys G n 1505 2510 1515 Hs Gy
Met Asp Asp Gu Qu Arg Gu Val Leu lie Trp Lys Phe
c1u152 @11 52524530 A Bt Algaleth1And ket ¥s HS Arg Al a
Gn dacdeu Hs Pro 835 1540 1545 5@ u Phe Tyr Lys Asp
Cys 1550 <210> 5

Leu Gly Ala Ala Gly Ser Thr Met Gly Ala Ala Ser Ile Thr Leu Thr
515 520 525

Val Gln Ala Arg Gln Leu Leu Ser Gly Ile Val Gln Gln Gln Ser Asn
530 535 540

Leu Leu Arg Ala Ile Glu Ala Gln Gln Gln Leu Leu Lys Leu Thr Val
545 550 555 560

Trp Gly Ile Lys Gln Leu Gln Ala Arg Val Leu Ala val Glu Arg Tyr
565 570 575

Leu Arg Asp Gln Gln Leu Leu Gly Ile Trp Gly Cys Ser Gly Lys Leu
580 585 590

Ile Cys Thr Thr Asn Val Pro Trp Asn Ser Ser Trp Ser Asn Lys Ser
595 600 605

Tyr Asp Asp Ile Trp Gln Asn Met Thr Trp Leu Gln Trp Asp Lys Glu
610 615 620

Ile Ser Asn Tyr Thr Asp Ile Ile Tyr Ser Leu Ile Glu Glu Ser Gln
625 630 635 640

Asn Gln Gln Glu Lys Asn Glu Gln Asp Leu Leu Ala Leu Asp Lys Trp
645 650 655

Ala Asn Leu Trp Asn Trp Phe Asp Ile Ser Lys Trp Leu Trp Tyr Ile
660 665 670

Arg Ser
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<211> 2025 <212> DNA <213> H V <400> 5 at gagggtga
t ggagat cca gcggaactgc cagcacctgc tgagatgggg catcatgatc
wWoQsHGCat ga ttatcatctg cagcaccgcc gacaacct geCT/EP2008/052448
gggt gaccgt gtactacggc 120 gtgcctgtgt ggagagatgc
cgagaccacc ctgttctgcg ccagcgacgc caaggcctac 180
agcaccgaga agcacaat gt gtgggcgacc cacgcctgcecg tgcctaccga
tcccaaccct 240 caggagatcc ccctggacaa cgtgaccgag
gagtt caaca tgtggaagaa caacatggtg 300 gaccagatgc
acgaggacat catcagcctg tgggaccaga gcctgaagcc ctgcgtgcag
360 ctgaccccce tgtgecgtgac cctgaactgc agcaacgcca
<2'Hag}.gaacgc caccttcaac 420 tccaccgagg acagggaggg
«18Atgaagaac tgcagcttca acatgaccac cgagctgcgg 480
<1gat@agaagc agcaggtgta cagcctgttc taccggctgg acat cgagaa
at caacagc 540 agcaacaaca acagcgagta ccggctggtg
atha@gng Caala. L5 RILACC Al (LRCLCATNLE.B00 LaceLlkaagdy o
tgaccttcga gcccatcccc atccactact gcgcccctgc cggcttcgec
ctr@Bercattoetoguragttagegdcyavati tePagpot vamt ggeacwggec 120
ctaE&5E 23028, 1 9L0adcacc (720, gLocaglden seeagdgcat g

caagcccgtg gtgtccaccc agctgctgct gaacggcagc 780
gatglagrye Cgeyac tga amgt gey cyat caggegecagag aacakega ccaaggacgce
-2£330890AL 6. 840  al gl oeagl. Leoeeagees colgapgalc

act gcat ¢ ggc caacCaa caatacccga 800 aagagct aca
mwgaamcgg@@gmhggaaaga@ctk@@taﬁg@nape@@aﬁattgﬁagggcg@catc
e 960 .agacaggccc act ggagg ggcgggga gactggaaca |
aﬁf%ﬁ&ctdﬁg 4%t 5Pygec 1626 Hatéagc &gaagfactt
accE&Agaat aRfga€ Gadagatacd aggeﬁ@g@a&agaaeagocggﬁggat 1080480
gacct ggaga tcaccaccca cagctt caat t cggcg&agttcttcta

aat%ttc@?féacéé‘%fétaﬂ AT T8y E?fta@atgaitc%féfaéé‘b gt"gFatcacc
gatAAERACALG6arag gag&%aaa&gaﬁa&c&gsaal&eocagﬁegge accasoo
t caccctgcc ctgccggatc aagca atca tccg tg gcagcgcgtg
2999 BTG JC cHGYET 5“7(8@’{%1&3 eecTet c%téfaé‘@%g %@‘i‘gffﬁét tc ©°°
ccag_QExg:g g:@%gatc:élag@ztc%@tc gg’ltgl.ztgc&ggt%tﬁaétg CtchQa@@aQélg ag a720
t ggcggcaac aacaattccg ccaacgagac cttcagacct 1380
aCobferg Cgtragrcat at TE g a s CAHCEYYGY taGE FAFCEY “ acaadtacaa
mmgg&ggQg@%gxlgégg@&ﬁgﬁQ&S&Qg&QQQGQ&%QQ@Q&EQQQCagauo
gccaagagaa gagtggtgga gcgggagaag 1500 agagccgt gg
attgeatte ggegtteyregtcbttetgryggertectygpcgagcrgeeygt at ct ataat g
9ta?1éé§tqa 9Uageads Ga- LAl £ 8660l 025600520, .066a0CagC o,
gct gagcgg catcgtgcag 1620 cagcagagca atcCtgctgag
mmagw@aﬁGgﬂgﬁge@ea@@agcaagw@g@tgaamgeﬁgﬂeagﬁgcl680w0
c !;:1 chga% a a GG 9 ta aaa G§ c aga acct
ttj%%%gaccadﬁi%}%gcéggtc%%dbg c%%?gj'ggicat%g%%gcggggJC
tttaggeh gatGbtage accascan t ¢gtgorCigg 80 Gaaat &ggagctiL4o
- 34R39aR0A0 Qadel Begnc Aacal ol 95, A0RARRLIAS, o 995L0ca

aga cagc 47t Geacega ifct aca
mxgm@ﬁgategamggagaga@agg&@@ﬁa@ﬁ@ﬁ&gea@gmagaagaacgazm
- S52099LC1.0. 1 90cecl 00 Scanalongc. paacelalan. 1990,
aac §t Cg aca @dﬁ 5yt f%cd?caga cttga 2025

atcg@%@_@b Bac2daly t&%\tﬂ-caﬁaﬂ.z&a%g&&]:&ktﬂh\Aagagatggt 1380
ggtaccgaag ggaatgggac agagaatgag acagagatct tcagacctgg aggaggagat 1440
atgagggaca attggagaag tgaattatat aaatataaag tagtaaaagt tgaaccacta 1500
ggagtagcac ccaccagggce aaagagaaga gtggtgcaga gataa 1545
<210> 8

<211l> 514

<212> PRT

<213> HIV

<400> 8
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<400> 6 Met Arg Val Met Qu lie Gn Arg Asn Cys G n
Hs Leu Leu Arg Trp 1 5 10 15 Gy He Mt He Leu Ay

wWorWSHIBTH e H e Cys Ser Thr Ala Asp Asn 20 25PGUER2908/052448

Trp Val Thr Val Tyr Tyr Ay Val Pro Val Trp Arg Asp
Ala Gu 35 40 45 Thr Thr Leu Phe Cys Ala Ser Asp Al a

Lys Ala Tyr Ser Thr Ju Lys 50 55 60 H s Asn Val

Trp

Ala Thr H's Ala Cys Val Pro Thr Asp Pro Asn Pro 65 70
75 80 An AQu He Pro Leu Asp Asn Val Thr Gu G u Phe
Met ASH VML sTER f¥Sar83y90:s95vAsih sty Mad TAsp G n Met
1 Hs Gu Asp He He Seriteu Trp Asp 100 105 HO dn
Ser Leu Lys Pro Cys Val G n Leu Thr Pro Leu Cys Val

GlyT'IIRE Ml?t.elﬂeu]-irei a-l%OMel-zLéu &5@ IQ’@yssﬁerr IAgr)UAIG@u e‘frg Val Asn
Al a ThroPhe Asn Ser Bhr G u Aspl303t35 140 Arg Gu Gy

Met Lys Asp Cys Ser Phe Asn Met Thr Thr Qu
culidp viPGh 193 180nASh, LYS oLy $.:1G M Yals Ty
i Ph gg?yrhArg %%u Mpyl [ ePGI u l1 XE 4%01175 Lys

Ser Ser Asn Asn Asn Ser Gu Tyr Arg Leu Val
Tnr 120 Ll@%hel%é NooTMiep 281 1Y &1l 4 ;lg Thfiem fa

leys Val Thr PhessGl U Pro 195 2 ie Pro

Tyr Cys Ala Pro Ala Gy Phe Ala Ile Leu Lys

H;S%\Sg VZFQ @{l gpfl Tt}‘.rla %VglgggoAé'g Pfa ?/afn %Cy

H s Gly H e Lys Pro Val Val Ser Thr Adn Leu

0 255 Leu Asn Ser Leu Al a Ar GI Val
g?s SAsn Al

25
GlneGlAr\%l eélrIg GlyAASsH 2é6hr25151 Eyfop e Asn

Asn He H e Val Gn Phe Ala Ser Pro VaI 275 280

e Asn Cys 0 Asn Asn Asn Thr
ron gl 7y FnPy Shgrengse g@pm 2oy BF deEP B
Tyr AIaThr Asp He Val Gy Asp H e 305 310

Arg An Ala Hs Cys Asn Val Ser Arg Thr Asp
Gln/ﬁfﬁ Lj!TFyﬂ_E{? Cys Val igg Leu Thr Pro Leu ig: Val Thr Leu
1

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
185 200 205

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 Asn Asn Lys
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 Ile Arg Pro Val Val Ser Thr Gln Leu Leu Leu Asn Gly
260 265 270

Leu
Ser
lie
Asn
Cys
lie
Cys
Pro
Cys

Leu

Arg
Thr
315
Trp

Arg
Leu
Asn
Cys
Pro
H s
210
Cys
Thr
245
Arg H
a Lys
285
Lys
Phe
320
Asn



325 330 335 Arg Leu Val Ala Asn G n Leu Arg Lys Tyr

Phe Ser Asn Lys Thr H e 340 345 350 H e Phe Thr Asn
w@E20085e37Gly Gy Asp Leu GQu H e Thr Thr Hi s SeCT/BBX08/052448

360 355 Phe Asn Cys Gy Gy G u Phe Phe Tyr Cys Asn

Thr Ser Gy Leu Phe 370 375 380 Asn Ser Thr Trp Thr

Thr Asn Asn Met G n Gu Ser ﬁsn Asp Thr Ser 385 390

395 4Q0 Asn Gy Thr He Thr Leu Pro Cys Arg H e Lys

Gn He He Arg Met405 410 415 Trp An Arg Val Ay Gn
serAlea dVetz1.T¥Iuw AuavaPria1 Bne akd @eGhdp Lhnyrn¥Vaktr 420 425 430 H

e ArigsCys G u Ser A8n H e Thr A3cSLeu He Leu Thr Arg
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Asp Gy 435 440 445 Ay Asn Asn Asn Ser Al a
asn Tk IRhenAr G Provad 3in Gy aQ ¥1.A880 4501455 460
Asp Asn Trp ArgzsSer GQu Leu Tyro Lys Tyr Lys
Lys 465 470 475 480 He GQu Pro Leu Gy Val
cys HE 220 GrAhdh hYSAA G- ALY YAk Val. 4851499, 495
s30sGu Lys Arg Aloa Val Gy H 315Gy Al a Val Bhe
Phe 500 505 510 Leu Gy Ala Ala Gy Ser Thr
GlyAAr@ PA(L %h§%§r kla Al-gh]{rg y IIJ]E]_ é‘l@ %?pollggég \({%l
G n Lets Leu n Gsps A n

530 535 540 Leu Leu Arg Ala He Gu Ala dn

Alahﬁs Jg o Y, erﬁArE\lh;{ala\A@Jé D Rer s %15@53/2“05 a8

565 570 575 Leu Arg Asp @ n Gln Leu Leu Ay

Ile ¥ I%I S%gu G:gyG kgl-j%g ge G% §y5's %@ Ilgéﬁs %(S

600 605 Tyr Asp Asp H e Trp Gln Asn Met Thr
nengafl st BeA20 LS, Q. 01D B19.1068 825
" ASh ﬁf &°HE TYri%erfet 1 &gy ‘G §§ &h

635 640 Asn G n Gn Gu Lys Asn Qu G n Asp
. sAI a LeulAsp LesT Tr 5645T650hr655 Al ahAsnn I§eu
YTy PRE AEY BieTSer® YR TTT pILER TPy ER

385 400

Thr Trp Asn Gly Thr Glu Gly Asn Asn Thr Glu Gly Asn Ser Thr Ile
405 410 415

Thr Leu Pro Cys Arg Ile Lys Gln Ile Ile Asn Met Trp Gln Glu Val
420 425 430

Gly Lys Ala Met Tyr Ala Pro Pro Ile Gly Gly Gln Ile Arg Cys Ser
435 440 445

Ser Asn Ile Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly Thr Glu Gly
450 455 460

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
485 490 495

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

Asn
He
Val
Al a
Gu
Leu
Met
G n
Ser
Gn
Ay
Arg
H e
Thr
Ser
Trp

Asn Tyr

625
Leu
Trp

Gu
Arg
Val
Pro
Arg
Ay
Ay
Al a
Asn
A n
H e
Tyr
Trp
Thr
595
Leu
Thr
630
Leu
Asn
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660 565 670 Arg Ser<210> 7 <211> 1545 <212> DNA <213>
H V <400> 7 at gaaagt ga aggagaccag gaagaatt at

W@ 2@sae3r@gt ggagat gggg caccatgctc 60 cttgggat geCT/EP2008/052448

tgatgatctg tagtgctgca gaacaattgt gggtcacagt ctattatggg
120 gtacctgtgt ggaaagaagc aactaccact ctattctgtg
cat cagat gc taaagcatat 180 gajacagagg tacat aat gt
ttgggccaca catgcctgtg taccc cgaga ccccaaccca 240

<21{:a g&ggtaegmgodgegrg aga tgtgacagaa tattttaaca tgtggaaaaa

OS1ls

gaccagat gc atgaggatat aatcagttta
<40t-gggat caaa gcttgaagcc atgtgtaaaa 360 ttaaccccac
atgtac eyl grE@ecat ¢ ragatt gt cyatgatcgtagarsat-acratteact agt att act
ar:440: 8Q6ACLAA! 3, L 0gLd 99aL,.AR029AR81 8 AGARAR09AT 15,

aaat aaaaaa ctgctctftt 480 aatatcacca caagcat aag

accgrgedttadgeotcteaaaarant 9%;1tga®at@t ttgtcoteat @aaeetaec 540 180

sgcfatataglac, .
agaaact tt

goc@cavaggechcogt cogaaget C@beamtt %acaé@e qacgaaasuc.iaccca 300

t It tt tict t t
L T e T

agtagat.ga

od:98%

atzac

%t 9¢8..2¢kagcaaaa at aagact ac
t taactc ctcagtca g

ggcic@@ﬂatogiﬁeacacata@gmtd gazzséjhca@g@@a@taag daggtg@@aact ca 420

act

ttc%ﬂ??

tt a ;aat

atctg acd

ATttt *Gomtaar

Rt Aaaatiat

! %C 8Z10 480
&a t agt acagct

tcgg@@ttgga;a@aggct%@atg;tt@g&aadctgaggaiat ghacapg AELEargaac 540

aatacaa aa aa

Fesyetat gaé’ [ge-°da

3

ataca tata
Sortn P

acca 960

g‘?’;?tt%gat‘aag%gt

agagcct
5@‘369 acat Yt aac

got Q205 Ghi A0 aEsC AL AL GGAA-08R G dak &gaRBLEAGAL aJss0

ttataaaatt aagagaacac 1080 tttg

ggaat a aaacaat aaa

ICCHOF A FCERELCR @?'ﬁé@@‘a“ggﬁ@@géﬁﬁc%fgécgé%ftgéfc-’éé@?@g 114072°

ctgf@l@gttida-at L8390 09aat dt fl et act @t gatay caacapaact

gtttaatagt 1200 acttggaatg gtactgaagg aaat aacact
accadFHaaEEr gt AT HATEC > AETFETatGLIvIBB O *ayasraaaacs®

atg?gg%fclé at.aag-atgl.99c 89,2229t 30930830 A.085 t gccegt ccc

at cggaggac aaattagatg ttcatcaaat attacagggc

gcgtogtieattoeratt caagaryatag et 9380 YotacwgmapeyFamrgggacos?

cag&gé&é‘%‘g&%gagég agagat.cl aécgéac%@g{%
gagggaca attggagaag t gaat

gtg¢cgme ecamgaaa%@@tggcgtag e ACaWCAE CAGHYC taaagagaagarso

R At

tcg"‘ﬁgttg?/angfhttgi/afcg%?ﬁcgﬁ/

AT

cdREP 52102 <2ll> 514 2122
yVal E%fsgéllfﬁ? i\r gtqgs Asn 'i'yr Adn
atgHCSaCEetuca_Eﬁtp;tArggtga'ct‘cpaClt@g@:g%tlcﬁa@aycaIHaCd\z'EdagteU bhewwy Ay
a Ala Gu @n 2 0 25 30 Leu
Cgﬁcygg\facﬁtgls?aﬁc\?ﬁfggﬁcﬁ Lys ‘B°u

aacd&g@tc&W@ﬁgcgatgag cteocgetggge agetegeotgg gttottoggg tetgggeggt

ggggtggceceg
tgggccgegg
accagcgcecg
ggcgcecaggg
atgccgeatt
gcegacttee
gtggtcaaca
gtcatcgatc
atcaatgcgt

cgcacccagg

atcggtggceg

ccaacttggg
ccaaccaggce
cggaaagagg
ccggtggtgg
ctccggcagce
cecgegetgece
tcaacaccaa
ccaacggtgt
tcagcgtcgg
atgtcgeggt

gcgtcgeggt

tcgggeggee
agtcaccceg
gccegggcag
gctcagtggt
cggcgatatc
cctegaceeg
actgggctac
cgtgctgacc
ctcecggecaa
gctgeagetg

tggtgagccc

tcggteggtt
gcggegeggyg
atgctgggeg
gtgctgcgtg
gccccgocgg
tcegegatgg
aacaacgccg
aacaaccacg
acctacggceg
cgeggtgecg

gtcgtegega

cgttgteggt
cgctgeeget
ggctgeeggt
ttcegeogeg
ccttgtcgea
tegeccaagt
tgggcgecegg
tgatcgcegag
tcgatgtggt
gtggcctgee

tgggcaacag

gcegeaggea
gaccagcectg
ggggcagatg
accctatgtg
ggaccggttc
ggggccacag
gaceggeatc
cgccaccgac
cgggtatgac
gtcggeggeg

€ggtgggcag

ci99..ag9agaagat . 1440,,,

atat aaatataaag tagtaaaagt

>, PRT <213>

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980
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35 40 45 Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala
Tyr Asp Thr Qu Val 50 55 60 H's Asn Val Trp Ala Thr
WOoR®SABICys Val Pro Thr Asp Pro Asn Pro 65 70PGGEBI08/052448
Gn Gu Val Val Leu Ay Asn Val Thr Qu Tyr Phe Asn
Met Trp Lys 85 90 95 Asn Asn Met Val Asp G n Met His
GQu Asp lie lie Ser Leu Trp p 100 105 110 A n Ser
Leu Lys Pro Cys Val Lys Leu r Pro Leu Cys Val Thr
Leu 115 120 125 Asp Cys Asp Asp Val Asn Thr Thr Asn
ggeRbcal WecgtBeggd BEctddlages 8t aoASByc1@QgdbdRuc 140 gt Tr P 2Thr
Gy Gu lie Arg Lys Gy Gu lie Lys Asn Cys Ser Phe
te9g45°9§ 5P FSH 91 667 AT TP THIR L Say -t | 98-9Ar9y9 Asp *L3Ps
at céé%tccg g@galfgé_jggcggglycrgt ﬁb@a&c%gcclgaéga’]ez&qt ng;@cgE;’t'lan Ty r Z&S)n
Leu Asp Val Val Pro lie Asp As a Thr Thr
3acq@Ercg88-r9W Lys Asn Lys Thr Thr Arg Asn Phe Arg?L®&u
lie H's Cys Asn Ser Ser 195 200 205 Val Met Thr Gn
<21 aoCys Pro Lys Val Ser Phe Gu Pro He Pro He 210
<312>1572220 H's Tyr Cys Ala Pro Ala Gy Phe Ala H e Leu
ZMQSMY%cé\mm%QerL%%S 225 230 235 240 Thr Phe Asp Gy
r Asn Val Ser Thr Val G n Cys 245
<40Q>5010255 Thr HIS Ay H e Arg Pro Val Val Ser Thr dn

Metb?lfj et%hngPa asege%p %\Séln gsﬁt&e%w 58 80 285

Asn Thr Lys Thr He H e Val G n Leu Asn G u Ser Val
Gln l P e Al A§1ne 2%011295 BQIQA%/MetT la egAlpro ASn Asn Asn
ﬁw g:lys Gy'R e HL dVy Pro,305 310 315 320
Gly Arg Ala Phe Tyr AIaAIaArg Lys He He Gy Asp H
Gn 325 330 335 Ala Hs Cys Asn Leu Ser Arg Al a
”eérﬁ fff G ASH BIPeTHEe Téﬁ"ilyglsdlﬁ ﬁﬁcfr?,af%r 350 He Val H
e Lys Leu Arg Qu HIS Phe Gy Asn Lys Thr H e Lys Phe
355 3S0O 365 Asn A n Ser Ser Ay Gy Asp Pro Gu He
Phe\}gll GN éeq_nslsy @érVapH\ép A§rh Asn Gly Asn Gly Ala Arg Val

€0

Gln Arg Vval val Gly Ser Ala Pro Ala Ala Ser Leu Gly Ile Ser Thr
65 70 75 80

Gly Asp Val Ile Thr Ala Val Asp Gly Ala Pro Ile Asn Ser Ala Thr
85 90 95

Ala Met Ala Asp Ala Leu Asn Gly His His Pro Gly Asp Val Ile Ser
100 105 110

Val Thr Trp Gln Thr Lys Ser Gly Gly Thr Arg Thr Gly Asn Val Thr
115 120 125

Leu Ala Glu Gly Pro Pro Ala 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
145 150 155 160

Ser Leu Val Ala Ala Ala Gln Met Trp Asp Ser Val Ala Ser Asp Leu
165 170 175

Phe Ser Ala Ala Ser Ala Phe Gln Ser Val Val Trp Gly Leu Thr Val
180 185 190

Gly Ser Trp Ile Gly Ser Ser Ala Gly Leu Met val Ala Ala Ala Ser
195 200 205
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370 375 380 Cys Gy Ay Gu Phe Phe Tyr Cys Asp Thr
Thr G n Leu Phe Asn Ser 385 390 395 400 Thr Trp Asn

W@R0os/THi37@d u Gy Asn Asn Thr Gu Gy Asn Ser TPCT/EP208/052448

405 410 415 Thr Leu Pro Cys Arg He Lys Gn He He
Asn Met Trp G n Gu Val 420 425 430 Ay Lys Ala Mt
Tyr Ala Pro Pro He Gy Ay Gn He Arg Cys Ser 435
440 445 Ser Asn He Thr Qy 8%eu Leu Leu Thr Arg Asp
Gy Gy Thr Gu Gy 450 455 460 Asn Ay Thr G u Asn
ProC%ykI VIhtAlaGTHJ IlféteSeEf)h/%l Aﬁg APar @lqu @ﬁlGLyu A§rp 465 470
&5 480 Met ArgiAsp Asn Trp Arg Ser GQu Leu Tyr Lys
Tyr Lys Val Val Lys 485 490 495 Val GQu Pro Leu Gy
p1a Ak N 3.PRQ TR ARG, Al aaly s, ALd ﬁ[kguy%krm}!%l 500 505
225510 G n Arg 210> 9 <211> 2&78 <212> <2 3>
Mycobact eri um t ubercul osis <400> 9 atgcatcaca
LeCHIGEOGUL €. COAtARCHL G, CRCL Ol £6C, 090t gggea gggattcgee
60 attccgalscg ggcaggcgabsggcgatcgcg ggecagat cc
gat cgggt gg ggggtcaccc 120 accgttcata tcgggcctac
neG2eGLL Gel ., 0fCt Laaal e, | Ll £936as, cagcqgcanc 180
ggcgcacgag tccaacgcghesggtcgggage gchecggcgg caagtctcgg
catctccacc 240 ggcgacgtga tcaccgcggt cgacggcgct
var G2R30 £3ACE, cggogacegc oat ggeagac, 300, gogel t aacg
Sggtatratce cyat Gacyt ¢Tat et cGgt gasct ydchadc caagt cgggce
360 ggcacgcgta cagggaacgt gacattggcc gagggacccc
cggccgaatt catg tglgat 420 ttc gggc t taccaccgga
er FAF CRR S C bl At ot htc o bR ¢ B At Eebdte. 480
tcgctggt gg ccgcggcetca gat gt gggac agcgt ggcga gt gacctgtt
ttcggccgcg 540 tcggegtttc agtcggtggt ctggggtctg
rdEaG 0gbut e leddarang T £Cot cges 600" ot el et g
t ggcggcggce ctcgceccgtat gtggcgtgga tgagcgtcac cgcggggcag
660 gccgagctga ccgccgccca ggtccgggtt gctgcggcegg
clnddt dtyabatalggegtat’ gyge72e Ergdegyge gea ¢erefccggat
gat cgccgay aaccgt gct g aact gat gat tctgatageg 780
accaacctct tggggcaaaa caccccggcg atcgcggtca acgaggccga
Leugehdgyéeatpl8a0 drgty g@é@ alalgla?eg@egén Cgedat gttt
ggct acgtcg cggcgacggcyacggegacg 900° gcgacgtt ge
tgccgttcga ggaggcgccg gagat gacca gcgcgggtgg gctcctcgag
c1nGB0 Tcaggcegecey Tgdiregaggqr ggcetcogdes aeccyeicgcgg
cgadétagtt gatgaacdat 1020 gtgcctcéagg cgct gcaaca
gctggcccag cccacgcagg gcaccacgcc ttcttccaag 1080
ser (irg @@t ggcreert ploguaagacsggécraogsegecateggt egec cgat cagcaa
cdbggtgtcg 1140°7° 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 Gln Ala Val Gln
405 410 415

Thr Ala Ala Gln 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
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at ggccaaca accacatgtc gatgaccaac tcgggtgtgt cgatgaccaa
caccttgagc 1200 tcgatgttga agggctttgc tccggcggcg
WQ@ewgoesayg ccgt gcaaac cgcggcgcaa 1260 aacggggPCTEP2008/052448

gggcgat gag ctcgct gggc agctcgectgg gttcttcggg tctgggeggt

1320 ggggt ggccg ccaacttggg tcgggcggcc tcggtcggtt
cgttgtcggt gccgcaggcc 1380 tgggccgcgg ccaaccaggc

agt caccccg gcggcgcggg cgct geccget gaccagcctg 1440

accagcgccg cggaaagagg gcccgggcag atgctgggcg ggctgccggt
Thr 339 9€a0ad g1ul 200019069 EAGHY NECOG @YLQY g eagt ggt

gtgctgcgtgsttccgececgeg asectatgtg 1560 4at gccgceat t

ct ccggcagc cggcgatatc gccccgecgg ccttgtcgca ggaccggttc
va118¢2Q19Gegaat AGCAECHE 8] GEL chelLoacEg vheegcgat gg

tcgcccaagt ggggccacago1680 gt ggt caaca tcaacaccaa

act gggct ac aacaacgccg tgggcgccgg gaccggcatc 1740
arg9keat £ 9al & L620690L 9t COLORIOACC,.A86Q3¢£RC0 tgat cgcggy

cgccaccgac 1800 atwaat gcgt tcagcgtcgg ctccggccaa

acctacggcg tcgatgtggt cgggtatgac 1860 cgcacccagg

rep 3 B560GA0L, OELOGAAGL G, 960010660, LAPGRL EE Of COgCagCy
1920 at cggt ggcgssgcgt cgcggt tgegdogagccc gtcgtcgcga
t gggcaacag cggt gggcag 1980ggcggaacgc cccgt gcggt
0881000200, 00010606, | 906£.3820,.0 4 9580960 2040
545t cggattcgc 't gaccggt gc cgaagsgaca acgg tgat ccagtt
cgat gccgcg 2100 atccagcccg gt gat gcggg cgggcccgtc
tcaacg cc ta ggacagg %%}atg 2160G§acacggccg
v O AR O S B0 0 7 2715 PRF 22135
Nycobacterlun1tubercuI03|s <400> 10 th H's Hs Thr
Ala Ser. Asp Asn Phe G n Leu Ser Gdn GJy dy 1 5 10
% i 19 Jolphis o 5 BroVH &Gy T@gﬁ\sw Met Ala H e
Ala Gy Gln 20 25 30 e Arg Ser Ay Gy Gy Ser Pro
~Thr Val Hs He Qy Pro Thr Ala 35 40 45 Phe Leu Ay
His|vay Iy pla/gly ¥4 ThAs%ﬁAéﬁ ARG BEPE%Y Afa Arg Val 50
55 60 G n Arg Val Val Gy Ser Ala Pro Ala Ala Ser Leu
Gy He Ser Thr 65 70 75 80 Gy Asp Val He Thr Al a
Cly\E[R TASBYGEYY NlaASPr"Gl Mek CAS Y SEP AP daPTIvE® 8% 90 95 Al a
3 Ala Asp Al a*'Ceu Asn Ay H% Hi's Pro Gy Asp val H
e Ser 100 105 HO Vval Thr Trp A n Thr Lys Ser Ay Ay
valTp VAF geThir GuyrrAsiy V3 CThELY1Hes Brge125 Py Ala G u
>*Ay Pro Pro A% A u Phe Mef**val Asp Phe &Y Ala Leu
130 135 140 Pro Pro Gu He Asn Ser Ala Arg Met Tyr

IleMla cG yLPro @ayVag‘,eiflyAIha pPro val val Ala Met Gly Asn
645 650 655

Ser Gly Gly Gln Gly Gly Thr Pro Arg Ala Val Pro Gly Arg Val Val
660 665 €70

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
690 695 700

Asp Ala Gly Gly Pro Val Vval Asn Gly Leu Gly Gln Vval Val Gly Met
705 710 715 720

Asn Thr Ala Ala Ser
725

<210> 11
<211> 1149
«212> DNA



145 150 155 160 Ser Leu Val Ala Ala Ala G n Mt Trp
Asp Ser Val Ala Ser Asp Leu 165 170 175 Phe Ser Al a
WOL@s3e37Al a Phe G n Ser Val Val Trp Gy Leu TPCT/HR008/052448
180 185 190 Ay Ser Trp He Gy Ser Ser Ala Gy Leu
Met Val Ala Ala Ala Ser 195 200 205Pro Tyr Val Ala Trp
Met Ser Val Thr Ala Ay Gn Ala Gu Leu Thr 210 215
220 Ala Ala G n Vval Arg Val NaAaAaAa Tyr Qu
hr a.Tyr. 230 235 240 Leu Thr Val Pro Pro
‘“gf Pl\?é“ic’d’ﬁx‘ %é”éi“u Asn Arg Ala G u Leu Met 245 250
<s02b511ie Leu lie Ala Thr Asn Leu Leu Gy Gn Asn Thr
atofropgaA| A ct e ecaAlCat 260 2 8F 2OV Lt RS E2 @G AFE-A u TS
ca a a C al a. a a a C 280
o T et e 4
ac?ﬁectlsenactseﬁpcz@@a@%@@@emg@h@a@awgeaagqﬁbﬂgPr o Gu
%Egttat-rhgrcctsgagaa gaa g<¥:g tgcc'?%lglchegléaCGaygascpgécas1agc315 A%OO
AR A a ARVal adu du Aa Thr™"Al a a
aaC#dcagma@bwaﬁ%as@@@aéB&Qmacalvmagd&smgﬁﬁaca‘dadag Pro &m
. Leu G n An n_J eua | € rt1 Pro ng c34(a)c 34aSaCSSO 60n
9 @Cﬁag?harg“fgﬁ?gaﬁﬁo G817 Sér 9""Eac LAFPE VAV T Trp LYs
ccga-itbcc\{azltg&s&ca%ac@%a&@faa%gﬁaa]‘lhcﬁ:cAﬁggtS@Ecd?Eﬁc| i e Ser
Asn Met Val Ser Met Ala Asn Asn 370 375 380 Hi s Mt
I P YT TR AT A G G VA ST WBT“THF " AsH " Thr  £&U
gca&@:ﬁccagﬁgc&g&0395ac'@%acsefaah@t:caLﬁi¢celaySchaﬂcc@t\&cAl a Pro
Ala Ala Ala Ala G n Ala Val Gn 405 410 415 Thr Ala
9L NIREH “BIY* VAP A G AT TESMBT ' SBTI“SEP“TEI“G y &t
gcaDfbct420g428: 4 3Qads@dbalak Yoa D82 R c e YoclRUe A Yy oy
Val Ala Ala Asn Leu Ay Arg 435 440 445 Ala Al a Ser
ICLRALF A AFIBER L €62 BB VAT " Pr6 A IR EBCTrPPAFa°Al a Af‘a
gccéai@caé%gé&@gccé‘%@ac@:(ﬁaﬁlc@lay@l:aa-rmccgﬁ%c%a@tﬂécArg %Oa
Leu Pro Leu Thr Ser Leu 465 470 475 480Thr Ser Ala Al a
I CHCBAr G IR CPro> ERIpaGRHF CRMFECL B WIGPEIA G RetIPro 485

ccgaa%gacégéaatcggaa tgtggacgag aacgccaacg ccaacagcgdc cgtgaagaac 900
aacaacaacg aggagccctce cgacaagcac atcaaggaat acctgaacaa gatccagaac 960
agtctgagca ccgagtggtc cccctgetce gtgacctgeg gcaacggcat ccaggtgagg 1020
atcaagcceg gctccgeccaa caagcccaag gacgagctgg actacgccaa cgacatcgag 1080

aagaagatct gcaagatgga gaaatgcage tctgtgttca acgtcgtgaa ctccgcocate 1140

45

50

55

60

65

ggcctgtga

<210>
<21ll>
<212>
<213>
<400>
Met Met
1

Glu Ala

Arg Val

Asn Glu

50

Leu Lys

12

382

PRT

Plasmodium falciparum

12
Arg Lys Leu Ala Ile Leu Ser Val Ser

5 10

Leu Phe Gln Glu Tyr Gln Cys Tyr Gly
20 25

Leu Asn Glu Leu Asn Tyr Asp Asn Ala
35 40

Leu Glu Met Asn Tyr Tyr Gly Lys Gln
55

Lys Asn Ser Arg Ser Leu Gly Glu Asn

Ser

Ser

Gly

Glu

60

Asp

Phe Leu Phe
15

Ser Ser Asn
30

Thr Asn Leu
45

Asn Trp Tyr

Asp Gly Asn

Val

Thr

Tyr

Ser

Asn

1149
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Val Gy Gn Mt Gy Ala Arg Ala Gy Ay Ay
Ay Val Leu 500 505 510 Arg Val Pro Pro Arg
wo/2008M8137Pro His Ser Pro Ala Ala Gy 515 520
e Ala Pro Pro Ala Leu Ser G n Asp Arg Phe A
Pro 530 535 540 Ala Leu Pro Leu Asp Pro Ser
Val Ala Gn VvVal Ay Pro Gn 545 550 555 560
Asn lie Asn Thr Lys Leu Glygﬁyr Asn Asn Al a
¢ Ala 565 570 575 Gy Thr Gy, He Val He Asp
Gy Vval Val Leu Thr Asn Asn 580 585 590 H's
Ala Ay Ala Thr Asp He Asn Al a Phe Ser Val
Asn BgL, GGOGSFSQESI Gyt R Phy I;Yﬁ/i*spcﬂ‘ly P\?BILY%%?? S
Tyr Asp Afg Thr G n Asp 510 615 620 val Al a
Gn Leu Arg Gy Ala Ay Gy Leu Pro Ser Ala
Gly B30 ~§351 640 Mreflglys @F%A@ e\Rrr IXF &A18/&Ys @y
Val Val®®Ala Met Ay A%h 645 650 655'%er Ay
Gy Gy Thr Pro Arg Ala Val Pro Gy Arg Val
Leu 865 GBY BroAble Assl@EAgn @ AFEhProMlsh AThsAlPee Ser
Leu¥hr Ay Ala G3%°675 680 685 ‘& u Thr Leu
Leu He G n Phe Asp Ala Ala He Gn Pro Ay
val 2@ PAs pstAhla K8nyPr&iagn Prio AdfabroVissh 2As rRsiGPyo heu
vat val Gy Met'*705 710 715 720 Asn Thr Al a

Leu
Pro

SPGT/BBIN0$052448
a Asp Phe

Al a
Val
Val
Pro
Val
Ay
Val
Val
Al a
Gu
Ay
Val
Asp
Asn
690
Ay
Al a

Ser
Tyr

Met
Val
Ay
Asn
H e
Ser
Ay
Leu
625
Pro
G n
660
Ser
dy
695
A n
Ser

725 <210> 11 <211> 1149 <212> DNA<213> Pl asnodi um
valfaab Crpasruma<ddOoro kin atgaingagasnaacttgeeabsacct cagegt ¢
l45agctctttce tHtt cgt gga ggecetcttc 60 caggaft atc

agt gct acgg aagcagcagc aat acaaggg tcctgaacga gct caact at

ala 120 rgaeaALGCAsy FaacgadLein gl-aisaancgagn etggagat ga
act act at gegpscaagcaggag 180 aact ggt at a gect gaagaa

gaacagccgg tccctgggcg agaacgacga cggcaacaac

212 336 38C YC H1.00A6H06AY1 J§a0ggCaaa gatgaggasa agagggacgg

240

gaacaacgag 300 gat aacegmga agct gcggaaoc gcccaagcac
aagaaact ca agcagcccgc cgacgggaac 360 ccggacccca

val 20 62ARLL £ .CAACHL GIAG £LEAAACILAZ AGEL LAARGL ggaccccaac

420 195 200 205

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
210 215 220

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
245 250 255

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Lys Asn Asn Gln
260 265 270

Gly Asn Gly Gln Gly His Asn Met Pro Asn Asp Pro Asn Arg Asn Val
275 280 285

Asp Glu Asn Ala Asn Ala Asn Ser Ala Val Lys Asn Asn Asn Asn Glu
290 295 300

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
325 330 335

Ile Gln Val Arg Ile Lys Pro Gly Ser Ala Asn Lys Pro Lys Asp Glu
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gccaat ccca acgtcgatcc taatgccaat ccaaatgcca accctaacgc
aaat cct aat 480 gcaaacccca acgccaatcc taacgccaac

W@ em8adeTtca acccaaacgc taaccccaac 540 gct aaccCREI/EP2008/052448

at gcaaat cc caat gctaac ccaaacgtgg accctaacgc taaccccaac
600 gcaaacccta acgccaatcc taacgcaaac cccaatgcaa
acccaaacgc aaatcccaac 660 gctaacccta acgcaaaccc
caacgccaac cctaatgcca acccc&étgc taaccccaac 720
gccaat cgaa acgcaaat cc,aaacgccaac ccgapatgcaa accccaacgc
t aat cccaac 780 gccaacccaa acgccaatcc taacaagaac
aat cagggca acgggcaggg ccat aacatg 840 ccgaacgacc
Feucradye gadt Yrggacyagradtyicadcd g caalaytyc cgt gaagaac
900 "aacaacaacg aggagccctc cgacaagcac at caaggaat
acct gaacaa gatccagaac 960 agtctgagca ccgagtggtc
q$é@ééF@EFc@mgkﬁd@éﬂ@b@mgéﬁaﬁﬁgﬁaﬂ”éda@gtgagg 1020
at taagcccg gctcc ccaa caagccca g gacgagctgg actacgccaa
cgacat cgag 1080 aagaagatct gcaagat gga gaaat gcagc
<21¢>ct tgttca acgtcgtgaa ctccgccatc 1140 ggcctgtga 1149
21D 12 <211> 382 <212> PRT <213> Pl asnodi um

<21

falcbpanumes4003.12 Met Met Arg Lys Leu Ala lie Leu

Ser Val Ser Ser Phe Leu Phe Val 1 5 10 15 Gu Ala Leu
<40ph G u Ser Ser Ser Asn Thr 20
atgitgg%;ﬁ Cﬁatcva? ceaaat ca %g agicc ca%scr?ca]aa cc&saatgl&sn Al ablBG y

aata_dﬂliaté\s:ﬁaalcedxtaér yﬁca3&cék0aa4a5caA5tr¢ &Slaugl;@u t&auhatl‘@ta Asnizbyr
Tcy cy s Gn Qu Asnt Trgt G}I/tr tSer 5t0 55 60 Leu Lys
aat aaat a caa%rcacagae CCi%augnaa c aa Rscaa ccaawﬁ Gy AS
aatAs&% cZ&chﬁaa%QgASﬁcAsﬁbtgiayaa&s&aﬁ@aaa@tyczAégaaG u G4 Lys
Asp Gu Asp Lys Arg Asp 85 90 95 Gy Asn Asn G u Asp
aaca&éﬁaaeagaawgf%éﬁﬁtﬁ\?-caai@"sgcwat%vgcaﬁﬁﬁg 13&9F3REE 100 195
gaadalf-th QUgdeyY S a I Ber D@2 Ak A 2 AS Pra@ g2 84t P29 gASRg Pr 0 Asn
Ala Asn Pro Asn 115 120 125 Val Asp Pro Asn Ala Asn
CACPPIFASA VAT 2 AS P PG ARTH F WA AT PRYY ASFFeESE" 135 140
ath@LctASg@ggPE&gﬁQttééa@tﬁgﬁaP%QgcA&ngéL@c AsiaPIec Asn Alpa
Asn Pro Asn 145 150 155 160 Ala Asn Pro Asn Al a Asn
a2aPEERaASAIAF R IASP PO ASTR AP 8P ASTI PRI ASPPA38BE 170 1975

ttc tta c a As 0
ool Ao, RLO AL A B AL RO ASAL A ASILELR, A5 Aia

aacatcacat caggattcct aggacccctg ctcgtgttac aggcggggtt tttettgttg

acaagaatcc
gggggatcac
acctcetgtc
ttecctettceca
atgttgcccg
acctgcacga
acggatggaa
tgggagtggg
ttcgtaggge
ccaagtctgt
tgggtataca
<210> 14

<211> 424
<212> PRT

<213>

<400> 14

tcacaatacc
cecgtgtgtet
ctccaatttg
tcectgetget
tttgtectet
ctecctgctcea
attgcacctg
cctcagteceg
tttcceccac
acagcatcgt

tttaa

gcagagtcta
tggccaaaat
tcctggttat
atgcctcate
aattccagga
aggcaactct
tattceccate
tttctettgg
tgtttggett

gagtccettt

Plasmodium falciparum

gactcgtggt
tegecagtece
cgctggatgt
ttcttattgg
tcaacaacaa
atgtttccct
ccatecgtect
ctcagtttac
tcagctatat

atacecgcetgt

ggacttctect
caacctccaa
gtctgeggeg
ttcttctgga
ccaatacggg
catgttgctg
gggctttcge
tagtgccatt
ggatgatgtg

taccaatttt

caattttcta
tcactcacca
ttttatcata
ttatcaaggt
accatgcaaa
tacaaaacct
aaaataccta
tgttcagtgg
gtattggggg

cttrtgtcte

720

780

840

200

260

1020

1080

1140

1200

1260

1275
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Val Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Al a
Asn Pro Asn 195 200 205 Ala Asn Pro Asn Ala Asn Pro

WORWSANB7TASN Pro Asn Ala Asn Pro Asn 210 215 2POI/BPZ008/052448

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Al a Asn
Pro Asn 225 230 235 240 Ala Asn Pro Asn Ala Asn Pro
Asn Ala Asn Pro Asn Al a Asn%ro Asn 245 250 255 Al a
Asn Pro Asn Ala Asn Pro Asn a Asn Pro Asn Lys Asn
Asn G n 260 265 270 Ay Asn Gy G n Ay H's Asn Mt
Met RO 2AS BrASE PIoOnsANa AEQ PAS RsnVallh 2Z4>r286h 285 Asp G u
1 Asn Ala Asn Ala Asn Ser 1Al a Val Lys AshA Asn Asn Asn
Gu 290 295 300 Gu Pro Ser Asp Lys Hs |lie Lys Gu
asn 16 2b2U1 AR b)SashiBa @i pASRn30R 310315, 320 Ser Leu
Ser TheoQu Trp Ser Rso Cys Ser Val:oThr Cys Gy Asn
Gy 325 330 335 lie @n Val Arg lie Lys Pro Gy Ser
Asnpﬁlrg ISIQQSBIaLX& PzrooAs'ﬂyﬁa%Ip Pg Ns?h AiaoAs§4P5o aséApa Leu ASp Tyr
AlasAsn Asp lie Ga Lys Lys lie ©Gys Lys Met Qu Lys
355 360 365 Cys Ser Ser Val Phe Asn Val Val Asn Ser
Asn’%r@ Al51|1 %laq%% E%UAS§7A a%ZI5 PI?bSan<21:LOl?sn]?30 igr;]';lx?a 1275 <212>
DNA <213> Pl asmzdi um f al ci par&im <400> 13 at gat ggctc
ccgatcctaa tgcaaatcca aatgcaaacc caaacgcaaa ccccaatgca
ronflo 381 GE1 A1 8. CARBGCGERT, S ahaRAl ale palgEARAl C
¢s Ctaatgccaa tegrcaaatgca 120 aat ccaaatg caaagccaaa
cgcaaacccc aatgcaaatc ct aat gccaa tccaaatgca 180
asp 3l ¢ rgggtg %a&ccsqa% .lgcagaccca agl gcaaace ccaat gcaaa
t'cet aat dag. 2 aaca tca@g g aatggaca agg Cacaat
atgccaaatg acccaaaccg aaat gt agat 300 gaaaat gcta
R ccaacag tgctgt anaa aataat aata acgaagaacc aagtgataag
rgS“é taldt 5aa%G a§t AP CERAY HadtEcads At T ettt
caactgaatg gtccccatgt 420 agtgtaactt gtggaaatgg
tattcaa aat aaagc ctggctctgc taataaacct 480
hendaadat (jg”afr"t egfa‘isf’a}tg’gcf“%é it Ot At't ] gdaaddndda ttt gt aaaat
ggaaaaat gt 540 tccagtgtgt ttaatgtcgt aaatagttca
at aggatt ag ggcct gt gac gaacat ggag 600 aacat cacat
Ile&ég@a&ﬁ%ﬂ%wa@g b Jefetgtyt Pac-adgcdgodtt tttottgttg
6 acaagaat cc teacaat acc gcagagt cta gact cgt ggt
ggacttctct caattttcta 720 gggggatcac ccgtgtgtct
‘f}lgt‘gg@@aéb@aﬁl“t @cﬁgt%ééif%éﬁt@g&%dﬂ? c“é’ét%%@ga 780

Lys Asp Glu Leu Asp Tyr Ala Asn Asp Ile Glu Lys Lys Ile Cys Lys
165 170 175

Met Glu Lys Cys Ser Ser Val Phe Asn Val Val Asn Ser Ser Ile Gly
180 185 1390

Leu Gly Pro Vval Thr Asn Met Glu Asn Ile Thr Ser Gly Phe Leu Gly
185 200 205

Pro Leu Leu Val Leu Gln Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu
210 215 220

Thr Ile Pro Gln Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu
225 230 235 240

Gly Gly Ser Pro Val Cys Leu Gly Gln Asn Ser Gln Ser Pro Thr Ser
245 250 255

Asn His Ser Pro Thr Ser Cys Pro Pro Ile Cys Pro Gly Tyr Arg Trp
260 265 270



acctcctgtc ctccaatttg tcctggttat cgctggatgt gtctgcggcg
ttttatcata 840 ttcctcttca tcctgctgect atgcctcatc
WQ e@Bnemsr@gg ttcttctgga ttatcaaggt 900 at gtt gcCRQUI/EP2008/052448
tttgtcctct aattccagga tcaacaacaa ccaatacggg accat gcaaa
960 acctgcacga ctcctgctca aggcaactct atgtttccct
catgttgctg tacaaaacct 1020 ggat ggaa attgcacctg
tattcccatc ccatcgtcct gggctticgc aaaataccta 1080
t gggagt ggg cctcagtccg tttctcttgg ctcagtttac tagtgccatt
Met L@t 6@ @EP Fral AAOr L te gtoRY QL pilet £1GCGGCGRAE Lhgltd ggct t
t caget at at ggat gatgbg gt att gggges:2200 ccaagt ct gt
acagcatcgt gagtcccttt ataccgctgt taccaatttt cttttgtctc
IﬁukggghéQQQEQIﬁﬁaﬁhhk@§a43Z5Gﬁ2é9%ml4e %;;?M424 <212>
PRT <213> Pl asnodi um f al ci paruwm <400> 14Met Met Al a
Pro Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 1
ch@rJ,QeJ%Aé;L Br,0sASh - AL A rASR.PRLQ Agrbrédcys N Pro Asn
s0sAl'a Asn Pro Asn Ala 20 25 30 Asn Pro ASnsAl a Asn Pro
Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 35 40 45 Asn
P r a Asn Pro
e T B AR s e A R o B W e
Pro Asn Ala Asn Pro Asn Lys 65 70 75 80 Asn Asn G n

ove G 68 Ay K AT Rap STt An A1 5 AL A & hsn Ser Ala
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Val Lys Asn Asn 100 105 110 Asn Asn Gu Gu Pro Ser
E%réﬁg . %h;kﬁllgeTLXE *%Tr %g A%QbL%r 115120 125
: u
178 26 AASH SérVEej] §e? FPad G SEEp“Sér® Bto Cys Ser
Val Thr Cys 130 135 140 Gly Asn Gly I|e Gn Val Arg
lie Lys Pro Ay VSer v nlL s Pro 145 150 155 160
STLYE RS FUEY feé%%spﬁoﬂ}‘? n & AR RSP &' Lys Lys
lTe Cys Lys 165 170 175 Met Ju Lys Cys Ser Ser Val
Phe Asn Val Val Asn Ser Ser lie Gy 180 185 190 Leu
Se Py TP SeVAT i ooAhe WY T UGS TPOTHE® Shr Gy Phe
Leu Gy 195 200 205 Pro Let’ Leu Val Leu G'n Ala Ay
Phe Phe Leu Leu Thr Arg lie Leu 210 215 220
Pro Ser Leu Tyr Ser Ile val Ser Pro Phe Ile Pro Leu Leu Pro Ile
405 410 415
Phe Phe Cys Leu Trp Val Tyr Ile
420
<210> 15
<211> 3411
<212> DNA
<213> HIV
<400> 15
atggtcattg ttcagaacat acagggccaa atggtccacc aggcaattag tccgcgaact 60
cttaatgcat gggtgaaggt cgtggaggaa aaggcattct ccccggaggt cattccgatg 120
ttttctgege tatctgaggg cgcaacgccg caagacctta ataccatgct taacacggta 180
ggcgggcacc aagccgctat gcaaatgcta aaagagacta taaacgaaga ggccgccgaa 240
tgggatcgag tgcacccggt gcacgccggce ccaattgcac caggccagat gcgcgagccg 300
cgcgggtctg atattgcagg aactacgtct acccttcagg agcagattgg gtggatgact 360
aacaatccac caatcccggt cggagagatc tataagaggt ggatcatact gggactaaac 420
aagatagtcc gcatgtattc tccgacttct atactggata tacgccaagg cccaaaggag 480
ccgttcaggg actatgtcga ccgattctat aagacccttc gcgcagagca ggcatcccag 540
gaggtcaaaa attggatgac agaaactctt ttggtgcaga atgcgaatcc ggattgtaaa 600
acaattttaa aggctctagg accggccgca acgctagaag agatgatgac ggcttgtcag 660
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G n
225
Asn
Pro
260
lie Leu

Ser
230
Ser
Thr
265

Leu

Cys

Thr lie Pro
Asn Phe Leu
WO 2W8BB7E n
Asn Hi s Ser
Tyr Arg Trp
Phe Leu Phe

Leu Asp Ser Trp Trp Thr Ser
235 240 Gy Gy Ser Pro Val
G n Ser
Ser Cys Pro Pro lie Cys Pro Ay
270Met Cys Leu Arg Arg Phe lie lie
Leu Leu Cys 275 280 285 Leu lie
Phe Leu Leu Val Leu Leu Asp 8'?yr An Ay Mt Leu Pro
Val 290 295 300 Cys Pro Leu lie Pro Gy Ser Thr Thr
e85t A TG c e Yaa B Q5 Y S £ LY §ca3Q85 34 e 31320, Thr
% C"I’hé?J %r g?% Al a %nggy Asn g%?g I\/legggél Phe %%o Ser
9aa<99$tt8259t3%0839awggﬂ FY9935y 8- CPROIPRTEe ASEECEI9FI Asn
ctaac aa agaa a C aP a a~c aa Tr p
e T 9_%}% %? it T%a% & Tftg A bR “Arg
aagf%é’ﬂcs5@6\%%CSeﬂag?ﬂscheq;a@efaCL@atdEewc taapyaga Phe
e Val e 70 375 380 Ser Thr Val
aag‘-ﬁatpcai Cg“éggrg%“agq étaT?apt%e%ggl\fg e C?aa%crc%aa y 3@5
gac&@@;ga%gc@@s@cPragggS@pcal_wcéléyq:chEptalaa@a \dadgaBers Pr o 182he
- Pro Lelé Leu Pro | ite 405 410 415 PhectPhe Q/DI{I%&B%U
J af?) VaPe Tyt e 2“2"6 <JT0T1B TP 341 <TS
aage2d3y chitVa<cdO@xgddraat ggboatdageti@agaacatraasagggccaa
at ggt ccacc caatta tcc Cqgaact 60 cttaat gcat
mw%@éa@ﬁfaga% Eﬁj’%a&a 2" a8 3 t Pet AR GG cat tEgat g
aaadkd€ t§ tabd Gt G6HGadyaieigaggd acgCaatgety Caagaeet t aizeo
at accat gct taacacggta 180 ggcgggcacc aagec ct at
96tﬁ€%&tt@%9fé°9&%é@fﬁ@ﬁ&f 9%95%?5%§a%ca%fa@9@e F§REREAT 240 32
agedag@0al.68aAGt YGRLECIY! - FEAGYLCHYLH LA AhIfeREs Caggepagat
gcgcgagccg 300 cgcgggtctg atattgcagg aact acgt ct
CCIGEECE tPBHGH EY CHGA LY  GEHGH e 129360 adtcat e cac 144°
ctg&RGRE GEAAL - €HgAYaQal Codi Al aaBaggt.g0gat e -aGk. gggagd,aaac
420 aagatagtcc gcatgtattc tccgacttct atactggata
L9949 ey e CaTGERCET CITAGHHYILFSB e gLt TANLTY e aI9gt cga 1560
act £GQAL 1.618L..8292CCLH L. 9696202062098 AU 6LEA, 540 1620
gaggt caaaa attggatgac agaaactctt ttggtgcaga atgcgaatcc
aatqgggrat gtaa@g%@ccaeta;atq tdaR Ay FeTragg catwggeegea 1680

atagc Ct Caaa QQ t C C Ct(t/ taCC a O g tC tg
9 996893898%9t a %%%c gc %tggcttggcac% ?gg%cg%gatggat cttcgata

Pro Thr Ser 245 2B0I/RB}*08/052448

tttéﬁﬁéﬁtc tgaagactgg gaagtacgcyg cgcatgcgag gggctcatac taatgatgta 1800
aagcaactta cggaagcagt acaaaagatt actactgagt ctattgtgat atggggcaag 1860
accccaaagt tcaagctgcce catacagaag gaaacatggg aaacatggtg gactgaatat 1920
tggcaagcta cctggattcc agaatgggaa tttgtcaaca cgccgccact tgttaagcett 1980
tggtaccagc ttgaaaagga gccgatagta ggggcagaga ccttctatgt cgatggcgcce 2040
gcgaatcgeg aaacgaagct aggcaaggcg ggatacgtga ctaatagggg ccgccaaaag 2100
gtcgtaacce ttacggatac caccaatcag aagactgaac tacaagcgat ttaccttgcea 2160
cttcaggata gtggcctaga ggtcaacata gtcacggact ctcaatatgc gcttggcatt 2220
attcaagcgc agccagatca aagcgaaagc gagcttgtaa accaaataat agaacagctt 2280
ataaagaaag agaaggtata tctggcctgg gtcccocgetc acaagggaat tggcggcaat 2340
gagcaagtgg acaagctagt cagcgctggg attcgcaagg ttcecttgecgat ggggggtaag 2400
tggtctaagt ctagcgtagt cggctggeceg acagtccgeg agcgcatgeg acgcgcocgaa 2460
ccagccgecag atggegtggg ggcagcgtct agggatctgg agaagcacgg ggctataact 2520
tccagtaaca cggcggcgac gaacgccgca tgcgcatggt tagaagccca agaagaggaa 2580
gaagtagggt ttccggtaac tcecccaggtg ccocgttaagge cgatgaccta taaggcageg 2640
gtggatcttt ctcacttcct taaggagaaa ggggggctgg agggcttaat tcacagccag 2700
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gaaacagttt cggtcaagct taaaccaggg atggatggtc caaaggtcaa

gcagtggccg 780 ctaacggaag agaagattaa ggcgctcgta
W@awate1sgr a ct gaaat gga gaaggaaggc 840 aagat aagREI/EP2008/052448

agat cgggcc agagaacccg tacaatacac cggtatttgc aat aaagaaa

900 aaggattcaa caaaatggcg aaagcttgta gattttaggg

aact aaacaa gcgaacccaa 960 gacttttggg aagtccaact

agggat ccca catccagccg gtctadgagaa gaagaaatcg 1020

gt cacagt cc tggatgtagg agacgcatat tttagtgtac cgcttgatga
ago@gact te£ga:- 1080 Ragt At aci g LUttt -agpglagcat a6

aacaat gaaa cgccaggcat tcgctatcag 1140 tacaacgtgc
CagE5¢ BREY CAaLFEPoCt GEatgey tYCt CEPoLGErPdr t I eageEd® ct gt&dt’gaca
cradee00Q4 agaatact 9. 8a6cALl 6692220952938 .6G00at at t Gggo

taatttacca atacatggac T 60 gatctctatg tgggctcgga
ctt¢act@gaazcttogygemgeatic sSYc oot maydt st gagygertetags 1320940
e A906R96AN G 0CLLC0RL0,d0gcel catl. BEL ceeaacg, agaggaacca

gaaggagccg 80 ccgttcctaa agatgggcta cgagc?tcat
aacmg@a@aaxgegcgg ge@gtagasgeegatsagbgriatd Gogtcgoee gaaaso

attctt accgt aaat gatattca aact agt caagct taac

e L P Al ARt 1R e Sagoar taag Dritsacage
gaﬁ@tg@aagﬁhx@@bgaggggaaéﬁﬁﬁgac&@aggﬁtQmmaa@agaggbmo

catcccatta acgga a cct a
tgt?ﬁfaéaéé%gaggt?g’?ttag ggg c%gg%agcc %cagﬁg%ga%c acgacccctc
agcﬁa&ggaea‘dcgcc%&@ccatcagﬁegagaadccﬁa@aa@@ehag@g@@agggoaoo

caat t accag at ata tcaa aaccg 1740 tttaagaatc
3°t% @%@3% act 3@%@%5@& Elo st oo o} gacaggé% GereRf et aat Yt gt a
cagdB84d5 aaGLaRGE HanceHgaagtagh aACaaaagakta act act gagtai:

ctattgtgat atggggcaag 1860 accccaaagt tcaagctgcc
., gatacagaag gaaacat ggg aaacatggtg gactgaatat 1920
-211.ggGaagct a cctggattcc agaatgggaa tttgtcaaca cgccgccact
<21pgtaraagctt 1980 tggtaccagc ttgaaaagga gccgat agta
<?lygdgflagaga ccttctatgt cgatggcgcc 2040 gcgaat cgcg
«o@daggaagct aggcaaggcg ggat acgtga ctaatagggg ccgccaaaag

2100 gtcgtaaccc ttacggatac caccaatcag aagact gaac
Met tVat dagEgatint rsacetge &1 2 B0t Y aggatfa 2t §gcct aga

ggt caacat a gtcacggact cttaatatgc gcttdgcatt 2220

att caagcgc agccagat ca aagcgaaagc gagcttgtaa accaaat aat
ser gigaacagoct PeuZ%mlatTaaaghaﬁgVeag\&aggv aflalrchipgcect gg

gtccccg‘btc acaagggaat>t ggcggcaat 2340 gagcaagt gg

acaagctagt cagcgctggg attcgcaagg ttcttgcgat ggggggt aag
rhe 24004 got tilaagtrretrageyt agt Aleggotggaeyg cacaygt ccgcg
agcgeat gcg aogcgccdgaa 2460 ccagciégcag at ggcgt ggg

ggcagcgt ct agggat ct gg agaagcacgg ggct ataact 2520
Thr {r€€ &Gt a8C aeuCHYCHPogactegaacgecgaait gegead got t agaagccca

&§aagaggaa 258(F>gaagt agggt tt@cggtaac tccccaggtg

ccgttaaggc cgatgaccta taaggcagcg 2640 gtggatcttt
ala Ch g &6t boChett BAQGagaaangguygegci 1gg1agggaid aat t cacagccag
65 2700aggcgacatfg atattcttga fxtgtggatt tacéataccc

aggggtactt tccggactgg 2760 cagaattaca ccccggggcc
Trp 2GF 0 €08t abCae ot gaiLtit egggtugtrgEebacaaa 2820

ct agt cccaff t ggaacccga céaaggt cgaa gaggeétaat a agggcgagaa

cacttctctt 2880 cttcacccgg taagcctgca cgggat ggat
Met 3RE CCAPRALr0AY QY kL 1 AgaatiGgag a2 4P tht egact ct c

gacttgegtt ccatcacgtacgcacgcgagc tgeatccaga atatttcaag

3000 aactgccgcc caat gggcgc cagggccagt gtacttagtg
cln GCY@agaact yagategat gds3060r.ganadagatac vacei,acgccc

ggggyggcaag aagaagtlaca agcttaagcaczeattgtgtgg 3120

gcctctcgecg aacttgagcg attcgcagtg aatccaggcc tgcttgagac
s1u 920 h@aap0e3L301 L gt agacaaa d.t £hagggeavackacagecg

agectacaga ctggeagcga ggagcttegt 3240



agtctctata ataccgtcgc gactctctac tgcgttcatc aacgaattga
aat aaaggat 3300 actaaagagg cccttgataa aattgaggag
W@amsayaal a agt cgaaaaa gaaggcccag 3360 caggocgRChEP2008/052448
ccgacaccgg gcacagcaac caggtgtccc aaaactacta a 3411
<210> 16 <211> 1136 <212> PRT <213> HV <400> 16 Met
Val He Val Gn Asn He G n y Gn Met Val Hs Gn
Ala He 1 5 10 15 Ser Pro Arg Thr Leu Asn Ala Trp Val
Lys Val Val Gu Qu Lys Ala 20 25 30 Phe Ser Pro Gu
vet Vigl bk @-Pma Met11Phe. S8 1A Al eu Here-Biys y Ala 35 40
14545 Thr Pro G3 Asp Leu AsnisEhr Met Leu Asep Thr Val Qy
Gy Hs An 50 55 6 0 Ala Ala Met G n Met Leu Lys Qu
ProTJﬂE A %Sﬁ}l}} @luAsgPHg%gaTH gysq}H ]@5 AZ AZa"5 ﬁp Trp ASp
Arg Hhe& Pro Val HsiAMa Gy Pro HiesAla Pro Gy
Adn 85 90 95 Met Arg Qu Pro Arg Ay Ser Asp He Ala
cinG INGiThE, S8, Then LEYu100.108 410000, Gu Gn H e
Ay Trpsdet Thr "Asn Asn Pro Pro H eskro Val Gy 115
120 125 Glu He Tyr Lys Arg Trp He He Leu Gy Leu
oS0 LY S Ho 8, VAl oANG, 130 43D, LAOMBL [Ty, Ser, Pro Thr Ser
|e1§uAs f Argodn Ay Pro;Lgys Glu 145 150 155
160 Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr

70 17 n n Gu Val

Ala }Sa Tﬁge“r‘;ﬁ uﬁﬁﬁ?t ﬁA%w?YSL@zl@ ‘ﬁ%ua@%?y %8”0 185 190

Gln Asn Ala Asn Pro Asp Q/s Lys Thr lie Leu Lys Al a

oo LEU X Pro 195\]20L 205 A ThrS Leu Qu Gu Mt

2§°|\?e t hrralts s &y ?iafgcim TFy°218° 215 220 Pro

Gy Hs Lys Ala Arg VaI Leu Hs Met Gy Pro lie Ser

Pro lie 225 230 235 240 G u Thr Val Ser Val Lys Leu

CULYE VBT STy Wt PASES BFY SRy BULYE VAITT24% P50 255 Lys

Gn Trp Pro Leu Thr Qu GQu Lys lie Lys Ala Leu Val
Gu lie 260 265 270

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
275 280 285

Asn Pro Tyr Asn Thr Pro Val Phe Ala Ile Lys Lys Lys Asp Ser Thr
290 295 300

Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg Thr Gln
305 310 315 320

Asp Phe Trp Glu Val Gln Leu Gly Ile Pro His Pro Ala Gly Leu Lys
325 330 335

Lys Lys Lys Ser Val Thr Val Leu Asp Val Gly Asp ARla 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 Gln Ser Cys Met Thr
385 390 395 400

Lys Ile Leu Glu Pro Phe Arg Lys Gln Asn Pro Asp Ile vVal Ile Tyr
405 410 415



10

15

20

25

30

35

40

45

50

55

60

65

Cys Thr Qu
dy Pro Gu
wWEPh@sA B0 i e
Trp Arg Lys
Thr A n 305
Ay lie Pro
Lys Lys Ser
Phe Ser 340
Glnlays My msol Agp
Asn Ashi2d u
Leu 370 375
HislPir@ Phey L
Leu+E u Pro
Tyr 405 410
LeuASP TheWrlhip
l45e Gu Au
440 445 Leu
vet RI1Q 0¥ @1.Phg,
aesHi's Pro Asp
475 480 Leu
Leul -6 & By XS,
Ala Ser Ghs
510 A n Leu
Gl 1H1£ Lg% %s
Y Yu euo&; 1Y
Leu Lys d u

culyfg 5. Lol

Tyr Gln Glu

Pro\égg g %BF%F

Leu Lys Glu Pro Val
545

Ile Ala Glu Ile Gln
565

Tyr Gln Glu Pro Phe
580

Arg Gly Ala His Thr
585

Lys Ile Thr Thr Glu
610

Lys Leu Pro Ile Gln
625

Trp Gln Ala Thr Trp
645

Leu Val Lys Leu Trp
660

Glu Thr Phe Tyr Val
675

Met Gu Lys GQu Gy Lys lie Ser
275 280 285 Asn Pro Tyr Asn Thr
Lys Lys Lys Asp Ser Thr 290 295
Leu Val Asp Phe Arg Gu Leu Asn
310 315 320 Asp Phe Trp Gu Val
Hs Pro Ala Gy deu Lys 325 330
Val Thr Val Leu Asp Val Gy Asp
345 350 Val Pro Leu Asp G u Asp
RhuaryPhe1 By skd esgPreo 8551360y 865
Thr Pro &y lie Arg Tyri*@ n Tyr
380 Pro Gn Gy Trp Lys Ay Ser
&arciGyisu Med cThris38h 39G:3%5p 400
Phe Arg°Lys G n Asn ®Fo0 Asp lie

Lys
Pro

3BOT/ER2908/052448

Lys
An
335
Al a
Phe
Ser
Asn
Pro
Lys
Val

415G n Tyr Met Asp Asp Leu Tyr Val

Ljserye i s Gl 261428 43CnHiLsy AVQ
LewsArg G n Hs Lew Leu Arg Trp
Thr Thr Pro Asp Lys Lys His Gn
L8Us b YiSp 490 14D 80400 dYRte-GlrYe Ty
byws Trp Thr Vak7sGn Pro lie Val
Pro Qu Lys Asp Ser Trp Thr Val
E'EQ‘UI‘ aIlhr 47§§ Aé‘QQsp“'?l% gl)’L.yL‘X@u lﬁ‘?lu
lie Tyr Pro«dy lie Lys Vabs Arg
Q/s Lys Leu Leu Arg Gy Thr Lys
L5152 520,525,260 Led, Tty Gy

eu Al a Q)QT%SH Arlg G ik e 530

Pro Val Hs Gy VaI Tyr Tyr Asp

915,550, 595,560, 12 23,6l He

Pro Phe Lys Asn Leu Lys Thr Ay
5180 58L5 590 Arg1 GIX Ala H s Thr
Paun G VL & %95 660

His Gly Val Tyr Tyr Asp Pro Ser Lys Asp Leu
550 555 560

Lys Gln Gly Gln Gly Gln Trp Thr Tyr Gln Ile
570 575

Lys Asn Leu Lys Thr Gly Lys Tyr Ala Arg Met
585 590

Asn Asp Val Lys Gln Leu Thr Glu Ala Val Gln
600 605

Ser Ile Val Ile Trp Gly Lys Thr Pro Lys Phe
615 620

Lys Glu Thr Trp Glu Thr Trp Trp Thr Glu Tyr
630 635 640

Ile Pro Glu Trp Glu Phe Val Asn Thr Pro Pro
650 655

Tyr Gln Leu Glu Lys Glu Pro Ile val Gly Ala
665 670

Asp Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly
680 685

Thr
Ay
Lys
Gu
465
Asn
Asn
500
Al a
Gu
535
Pro
G n
570
Lys
Asn
605

lie
Val

Arg
Leu
Lys
Tyr
Arg
lie
Val
Al a
lie
lie

Ay Ser

Lys
435
Gu
Leu
470
Asp
Trp
505
Leu
Al a
540
Ser
Lys
575
Tyr
Asp
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Lys He Thr Thr GQu Ser He Val He Trp Gy
Pro Lys Phe 610 615 620 Lys Leu Pro He Gn
wapesTep7E u Thr Trp Trp Thr Gu Tyr 625 630
Trp Gn Ala Thr Trp He Pro Gu Trp G u Phe
Thr Pro Pro 645 650 655 Leu Val Lys Leu Trp
LeuGIuLysGIuProHeValgyAIa660565
Thr Phe Tyr Val Asp Ay Al a a Asn Arg GQu

Leu Gy 675 680 6QbLys Ala Ay Tyr Val Thr Aen Arg Ay

LysAg & Ayt ys Mal asMalrg By akeinSBR €957 @0r Thr
Tdp Asn G n LyssSFhr G u Leu Ga Ala lie Tyr
705 710 715 720 Leu G n Asp Ser Gy Leu Gu

hrl ds§ ™NAInd BEn ASPLySefr Qi 1Ay B1:/22 #1307 35. Ala

705l ie lie Gn Aloa An Pro AspisG n Ser Gu Jer
740 745 750 Val Asn Anlielie Qu Gn Leu

Leuld§ 2Q Yol %8, VAl o1l Va1 LeM 1759.1760 8% Alea, Thp
Ala Hs Lys Ay lie Ay788y Asn u Gms Val
775 780 Lys Leu Val Ser Ala Ay lie Arg Lys

el ML By Bynbysa 185,190,795 B0Q.Trp, Ser
Ser Valudal Gy Trp Peo Thr Val Args6u Arg
810 815 Arg Arg Ala Gu Pro Ala Ala Asp Gly

Valzﬁ}sn A Qlerﬁfe o 9{23%9 BBy 0 Bl LY

845 Ala Al a Q/s Al a Trp Leu Glu Ala Gn du
2.3 U VVlaIPmGIA}/a Phe 85 ES 60 P]ES% G Thr Pro
PrB ‘Eed™Ary Pro e 3 885

880 Val As Leu Ser H s Phe Leu Lys Glu Lys
e eeuV ueGl%a LeuIl885 %90\/895 Ille Hi SGIS%r n
WSEER AS ST PR EEuTASEY LB VY Bod TE Y HCSY 90D

Thr Gn Gy Tyr Phe Pro Asp Trp G n Asn Tyr
Pro Ay 915 920 925 Val Arg Tyr Pro Leu

e G 77 B FyrLyS” Uk SYaFPiy VA o3 995

Arg Arg Ala Glu Pro Ala Ala Asp Gly Val Gly Ala Ala Ser Arg Asp
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 Gln Glu Glu Glu Glu Val Gly Phe
850 855 860

Pro Val Thr Pro Gln 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

Ile His Ser Gln Arg Arg Gln Asp Ile Leu Asp Leu Trp Ile Tyr His
900 905 910

Thr Gln 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 S60

Lys
Lys

GBGT/BAID08/052448

Val

Tyr
670
Thr

Asp
Leu
Val
Leu
Gu
lie
Val
Asp
Val
Lys
Met
Val
H s
835
Gu
Gn
870
Ay
Arg
905
Thr
Thr
940

Thr
G u

Asn
An
Gu
Lys

Thr
Al a
Asn
Ay
Leu
Lys
Pro
770
Leu
Ser
805
Ay
Ay
840
Gu
Val
875
Ay
Arg
910
Pro
Phe
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Gu Pro Asp Lys Val Gu Gu Ala Asn Lys Gy G u Asn
Thr Ser Leu 945 950 955 960Leu Hi's Pro Val Ser Leu H's
W@RopsME37Asp Asp Pro Gu Arg Qu Val 965 970 9PGI/ER2008/052448
Gu Trp Arg Phe Asp Ser Arg Leu Ala Phe His Hi s Val
Ala Arg 980 985 990 Qu Leu H's Pro Gu Tyr Phe Lys
Asn Cys Arg Pro Met Gy Al a g 995 1000 1005 Al a Ser
Val Leu Ser Gy Gy Gu Leu p Arg Trp Gu Lys lie
1010 1015 1020 Arg Leu Arg Pro Gy Gy Lys Lys Lys Tyr
Leuli¥§ k€Wl ¥& HiuSuiki®@y M022:71Q30r4035 Malaadkpr Al a Ser Arg
Gu Leu Gt Arg Phe Al asval Asn Pro G9ys 1040 1045 1050
Leu Leu Gu Thr Ser Qu Gy Cys Arg Gn lie Leu Ay
reu@10 h€Urol 0852060 4065, @ Nk @ :Sek e Ghpy Thr Gy Ser
Gu Gusdeu Arg Ser leu Tyr 1070 1085 1080 Asn Thr Val
Ala Thr Leu Tyr Cys Val Hs Gdn Arg He Gu H e 1085
c1u1Q9Q; 10951y $,-AsR (Thr ALys, AU AL dlew Asp ALE%S He Gu
Gusdu An Aen 1106 1105 1110 LysosSer Lys Lys Lys Ala
Gn AGn Ala Ala Ala Asp Thr Gy H's 1115 1120 1125 Ser
aaASD G- Nal., Ser (@ neAsn, Tyl 41130, 1135AL 1,1 ef erences
referred to in tihiss applicationp2d ncl udi ng patent and
pat ent applications, are incorporated herein by
refecence to the fullest extent possible, Throughout
Argtleég,é egﬁ f%lga(%l?’g%wa%ﬁ ]?yheT%CIL f%sﬁ iC feléfl ow, unl ess
the context requires otherwi se, the word 'conprise',
and variatjons such as 'conprises' and 'conprising'
w2 o) YB rtiar S 4o £ TS thesh i USP SR of & stat ed
i nteger, step, group of integers or group of steps but
LeunoE_ tou thhe egxcLusi on sofr ané o(te her int %(P;er, _step, group
affed Ateldr S o™ dihup ot st'8gs® thi &ppifcation of which
this description and clains fornms part may be used as
a basis for priority in respect of any subsequent
Sindigp) FTatdiot " THE {¢).ars®'df¢ s uch 25 b¥ediedt™ appl i cat i on
may be directed to any feature or conbination of
features described herein They may take the form of
Asnping d it AlacBAPESiTHT ofirs Y ddessn Aar UseflelTaf ns and may
.108 1040 1085 L .
inel ude, by way of exanple and Wthout limtation, the
following clainsClains 1. A nethod of raising an
Lysidypuifie pPesponse Lapgaﬁ%?sltﬁaﬂpa;ﬂ‘hé neikileRseonpri ses
adfi ni stering (i'Y"one or nore fit’st i munogenic
pol ypepti des derived from sai d pat hogen; (n) one or
Lysrigr eLgdesowisriak yectiordacddapid $fmgTianedy ¢s nor e
heter ol ogous pol'ytfucl eoti des entodi ng one or nore
second i nmunogeni ¢ pol ypepti des derived from said
serpat hogerel smdslizn) awy adj uvant, wherein the one or
mof® first i munédtfeni c pol ypeptides, the one or nore
adenoviral vectors and the adjuvant are adm ni stered
concomtantly.
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2. A nethod of raising an inmune response agai nst a

pat hogen whi ch conprises adm nistering (i) one or nore
wo poogtioizmrunogeni ¢ pol ypepti des derived from sBCTEP2008/052448

pat hogen cofornul ated with an adjuvant; and (i i) one

or nore adenoviral vectors conprising one or nore

het er ol ogous pol ynucl eoti des encodi ng one or nore

second i mmunogeni c polypeptﬁﬁés derived fromsaid

pat hogen; wherein one or nore inmunogeni ¢ pol ypepti des

and adj uvant, and one or nore adenoviral vectors are

adm ni stered concomtantly. 3 A nethod of stinulating
All refegenoepuiiasteiddmindhis paglatpeningipdicg patent @D patanicipplica@D@+-are

whi ch conpri ses

inco %&gtleh ﬁ?r%mqﬁ/%fe?eﬂgé ggﬁié %ﬁeét xt?ﬁ{ﬁ%@éﬂée or more lfrlpr st

i nMunogeni ¢ polypeptldes derlved froma pathogen; (ii)

Thrélfb‘ﬁo@crthé@'e%lflé‘éiﬁﬂ QM fr@lcla\?ﬁ@&/ﬁ%ﬁfoﬂ&ﬂ%b% fHd c@ﬂt%xt(}l%qlmég Btherwise,
het er ol ous%ggwﬁnuc eoti des enCOd one or

the gé%Fﬂ“Rrﬁﬁuﬁ oS GHS RS EI RIS e é‘F‘?’ \P@@W‘%"ﬁﬂn‘@'&%“”demt°°d to

impRakdiagesgion émadstétbd integef s@dj gm@mdsf mtwdjm @n drodp&f s@pe b not to the
e, one or nore

oxcliRigtarh iney MRt S G B Sidoud dSdRe oL v

poncon1tant|y, for exanple by adm nistering an

r?gfimﬁﬁ:lﬁll tMii\%Egc%Eﬁ | dnVdn W{orrﬁg paq{]m% S’S%%%IS% baS|s for

ral si ne respon
pnoagan f%pe%ob%ww@@quem |aénailcemsu roe slaiots qfaycfhwmsw@f\banpmtlon

ma)( be dl%ﬁéd% arW)fES’tuife' Jr%mb.ngﬂm%%at.ﬁemsamew&ﬁs ThRY 4§ thke the
ron1sa|6 E at hogen; one or nore adenovira

formy, gfRrequst qltgprﬁogﬁsfé %PS%?'Q‘SW@F mpr@b@gsby way of example and

withoOl Iyittatdre @il folRwirRhels:ng one or nore second
I mmunogeni ¢ pol ypepti des derived from sai d pat hogen,
and (in) an adjuvant, wherein the one or nore
i mrunogeni ¢ pol ypeptide, the one or nore adenovira
vector and the adjuvant are adm ni stered
concomtantly, and (b) optionally repeating the steps
of (a) 5. A nethod of raising an i nmune response
agai nst a pat hogen which conprises admnistering (i)
one or nore first imunogeni c pol ypeptides derived
fromsaid pathogen; (ii) one or nore adenovira
vectors conprising one or nore heterol ogous
pol ynucl eoti des encodi ng one or nore second
i mmunogeni ¢ pol ypepti des derived from sai d pat hogen,
and (in) an adjuvant, wherein the one or nore first
i mrunogeni ¢ pol ypepti des, the one or nore adenovira
vectors and the adjuvant are adm nistered
conconmtantly; and wherein the nmethod does not involve
adm ni stering any prim ng dose of imunogenic
pol ypepti de or pol ynucl eoti de encodi ng i nmunogeni c
pol ypepti de6. A nethod according to any one of clains
1 to 5 wherein one or nore i munogeni c pol ypepti des,
one or nore adenoviral vectors and an adjuvant are
co-fornmulated 7. A nethod according to any one of
claims 1 to 6 wherein production of pathogen specific
CD4+ T-cells and CD8+ T-cells and anti bodies is
stinmul ated. 8. A vaccine conposition conprising (i)
one or nore first inmunogenic pol ypeptides derived
froma pathogen, (ii) one or nore adenoviral vectors
conpri sing one or nore heterol ogous pol ynucl eoti de
encodi ng one or nore second i nmunogeni ¢ pol ypepti des
derived fromsaid pathogen; and (in) an adjuvant 9. A
nmet hod or vacci ne conposition according to any one of
clains 1 to 8 wherein one or nore of said one or nore
first immunogeni c pol ypeptides is substantially the
same as one or nore of said one or nore second
i mrunogeni ¢ pol ypeptides. 10 A nethod or vaccine
conposition according to any one of clains 1 to 8
mhereln one or nore of said one or nore first

o R 1 T LY T o, T . o T



10

15

20

25

30

35

I mmunogeni ¢ pol ypeptides. 11. A nethod or vaccine

conposition according to any one of clains 1 to 10
wok@sad137dne or nore the first i mmunogeni c pol BEEPPINNEES2448

conprises at least one T cell epitope. 12 A nethod or

vacci ne conposition according to any one of clains 1

to 11 wherein the one or norg first immunogenic

pol ypepti de conpri ses at Ieégt one B cell epitope. 13.
Cbﬁ met hod or vacci ne conposition according to any one
2831 clains 1 to 12 wherein one or nore of said one or

nore first inmunogeni c pol ypepti des and one or nore of

d
o R i
admigisteranB 1one ar GPrevisd ¢NMenageiip 8slyRarbesRagiuedireTy said patggen; (il

oneQPenord addndlifBvekidr® cénpMRG @h8 oNPBR Héfer&l&ﬁyu@ BSIyﬂEcIé@SﬂH&; encoding
of said one or nore first |nnun enlceﬁ%vy des is

oneL FOFRFRCPAT MMYNREeUGPRIYRERIIGSS deBYRIToRLS Pg%\’i’ (fiipan

adjiS@ntWRerdinttie mrmOrémﬁﬁmfunS@ard: rN@eftideSGhe€ orsearanste adenoviral
k qﬁenlcng % g& §§115 @ nelhod or vacci ne

veCcOBHYSSle PURREXS ARG 8T SO YSf claims 1 to 14

2. wheé¥y method pfgaising ap fremuorfe rebgonael egaindt r phthogert winieh ¢anprises

aarfiSEeiE hE 8} Aol AR AR PUpchitex e i Bid pathpgen oo

fornlatechwithiemenivant aB@fiipergs mase gdenorirab eqtors gPMerising/Qng or more

hete‘?gléﬁoﬁ%lyn@&@)tldéwén%odﬁéjor?é‘or nﬁﬁ@éeéﬂﬂ@' m‘ﬁ‘qgr%geﬂiz pol@peptldes derived
or vacci ne conposition accord |n
from pajd pathagen WhefeiRQas af °r8ﬁ’€mHP°9‘FBFé’°b!PeR 'H%S %(&e%éﬂ)’??ta?”d one or
moMgaaérwvsalI@ctd&gareyedjnﬁnstﬁmga:onwmdwngan primate
adenovirus. .18 A t hod .or
3 SoaoPanhg Sreymblaue TR pReRe ol PRt RO Gt fitiarcpe+ T-oels
andémjentM:d'BSIQ manmayp@ldmomem:@stadmlrﬁstermg ¢d$aig eramel (i) one or more
first@rqﬁlﬂﬁéédeﬁH%oggéﬂﬁj&)ggﬂvg@ﬂéﬂ a Op%fh@ ?1[] %n@gpmgr%ré%er]ro%ral’a\) ctors
nmet hod™ or "vacci ne conposition ing to any one
comrian@r@nelortroorgge\ﬁﬁéqg@uﬁmlmcmw%gewdnr@ AP XQre s@cond

mn’fﬁﬂbé@ﬂ: Rlyp¥ et BErived 'WBﬁﬁss'afd &ﬂwo@@r@%rng' ﬂgante@ud%laﬁ' Whek&n the one or
wher ei n the Im’ruanﬁenl C Ee tl es contaln Hi

morg difst {FARUNogeNie BAHYEP ﬁ’%"hthﬁr"@e SeMaEadaNrBIMeRR a’ﬁé’Fe adjuvant are
adn{B@igtered ednddalitamtiysifor XaMPROBNAdmIGISEHVES irBunblbgicapfeffatite amount
C fé&gnents thereof. 2 1. A nethod or

Ofa\r)ggu?sﬁg%c%%% i on according to claim 20 wherein a
4. fi resmethparofiteigieg iac inprobngrepridnde againg 2 paRdgddewhigilconsisBf (a)

oy FEVLE 5 /BB GATRBA 8000 00 0 L e
onejos MRER)AdRTIOY kA Vecss compfising @de er mQ@d@Fe\ﬁ@OQ%'ﬁP@'WQO“Q@ﬁdeS encoding

onedfr %Féjéé&Gné Pnnﬁﬂ%g@rﬂ@pc@ipeﬁilc@s 'E’én\;‘adtﬂ%mléld/\éﬁrﬁdﬁeﬂ 4ragiii) an
at Ogen i s Plasnod |Um al Cltgarum and/ or Pl aserdl um

adl‘(Y?QtaW ereip thexOnger IR BFMYrRe e nROMSRISS [MEi9PR Catet afieAgyiral vector
andttioe &dj@diam 318 awizisedred ¢dmeomitamtly e ib) (bp@@iay)pepéatdlg?.he steps of (a).

. andrl7 tﬂﬁi?gfgrl?r'%ﬁnﬁa”mﬂﬁ%%i%m%°” ma Palrl%%gogghg va? gn cpo rpl'rlirsnes
admgiistetings(p one 2ompre fitCEIMprageeir polypdHides derlmeern sa\d/patmogen (i)
onelopfhofe adenbvirdl Aathré BIRIIREBE BhE otdr%r'evrﬁérdd&i%ug k&L Secfies encoding

i mmunogeni ¢ fragnents théereof or vaCC|ne
°”ec9<5ﬁ%?EFs?GtCP%'”H‘&‘E‘BG%IT'%@O'XP@F’H%F%E"?@ fRAETa P?t%‘?g@ﬂea”d (iif) an
adjuvant WRgrSiNitiee ¢l of PR firstErmhfuinbdurid olipestides akebrie dRTﬁ)re d&enoviral

veclseRTi HF el ST PRSI fonop R e poch i B hod s o
invqb@retdnmjlsi_erfmgcaw paminB i8seSof imhundyemetpolydemide wapayrueleotide encoding
imn&ﬂ&%Qﬁh&%&Q%ﬂﬁcord'ng to any one of clains 24 to 26

er el t

e i nmunogeni ¢ pol ypeptide encoded by a
pol ynucl eotide is the CS protein from Pl asnodi um



10

15

20

25

30

35

fal ci parum or i mmunogeni c fragnent thereof. 28. A
nmet hod or vacci ne conposition according to any one of

W@ Rk@Bie7310 t 018 wherei n the pat hogen i s MycobacPE&r/EP2v08/052448
tubercul osis. 29. A nethod or vacci ne conposition
according to any one of clains 1 to 28 wherein the
adj uvant conprises a preferential stinmulator of Thl
responses. 30. A method or cci ne corrposi tion

accordin m 29 h uvant conpri
6. Ceamahay ai-PriadlpPr s tEarhe [ y AR KAP b GORR R Sgenic
polypaptidencone@nposs ddepnviatvetons agl dnoadjuvantrard Go-funmuleied. t he

7. adJAuM@tﬂBd g@dgp&ﬁfts%n%of%%qnépfo'\éj \Lvhergﬁ ééﬁdg?l%én ﬂat%gien specific

vaccCl he conpositlon accor to an
CD41pT-gellp amﬁ&%mT tefie apdipniipedies @@hmtalawg an oil-in-water

g. emy @dc@iﬂe c&ﬁposﬁtoﬁ%rﬁ% n%r(l)\‘)ﬁ@ 6 rﬂ@reqlgifmﬁuﬁdg@ﬁ\c polgpeptldes
accord to ani\ngne claing 1t 1 whérein

deriyeq fu%ﬁtp Bestraiin g PBYEFESNOVEN Ve%%%éPPi‘BHS”Eﬁ one or more
het&blbmusqiouyﬁgm@mde BRatARg oS POMER sebord iMBiABde W HoBPeptides derived
; c%rltﬁes ad ncq ster| ng to a subj ect an

o RU R G e A S}' ap f‘%‘%\f e amount of a vacci ne

9. conposthbd onvaacio®canpogitivo acnoydingte aoy omd afickainS 1 ta8 BBerein one or
mor%%f s#é nd rﬁ‘o ¥,§§?I qggéﬂ?ncgéﬂ#daeggbue%g&%{bgﬂgﬂﬂaug%ggs%e}fnﬁ%%ne or
morp@,f sajd pmmoramrﬁgecmd immuregenic SPYPRPEdésn a manmmal . 36 A

10.Vage H’éﬁwo@lmé&lnte'cgﬂp@s@t%ra@bﬁgmé ® ﬁ?%n@@?el&ﬁns@t@%%e%m one or
to 33 for use in stinul atln%(an I mrune response in

more-ohAaid ];n%qr mporg figst Wﬂ%’?'% qe})tlc@ﬁ§06t@|nﬁ6} I@asrt iop%@ntlgen which is
subbtaniHNY R tame RClay RAdendOAtaed ink@ of or8 & spidloRe gemore(dekdnd
enoviral vectors conprising one or nore

._one or
'm"Wé'P%eran%Ey ﬁgt'd%BI ynucl eot i des encodi ng one or nore
11. s e domethbdronnaogea campmsitip eqiordiresto ey onved cfairosmt sai@wherein one or

@?ﬁé‘fﬂ&%muﬂ%n&' foiyipg;%tﬁgs Qgﬁr#\égggt Ie;ég?r% ‘I%%Ile% J' sing

deri ved
12.f r dnnethpdehiegeine acmpoaworaagtqwmgto aamne( <i>f cia)m@méo B wieseie the one

or n%?é ﬁﬂ%ﬂm@rﬂﬁ@&é’duf @lep\éSl‘He%ﬁmpﬁ%% |e%§tflﬁ1e(§’€ell%bltd'ﬂér e

eterolg%ous nuc eot | des encod Ing onée or nore
13§ mfumey Prcvaﬁ@n%/%mqsae@ agfrerdingdg any eif Y&lampathbyeiereig one or
mor8 offBdid Bk orGhord ARE inMRUNoGéNik pdlypePliddd BAd BRE B ElbraBf EAd 8y or more

BB BUANBA S D' B el FRBSHF B s
14. compmetiaed; oBacdiftt camebs B2 dcdordiray thiapp el chiirod1 &s8 wherein none of
the @Hé ﬁrvrﬁ&g oﬁs&?&géeﬂ mdte Hrs ﬂﬁnﬁgg&gcv @Q&%ptxoggﬁsg{ubgtgﬂﬁly thelame as

oVl FUS sero
or ce@tﬁm raey arjigen mcqoymp@lvetbtm@l er mawa is#ig onder mengisaeyeringunogenic
pdﬁgbﬂﬁggptl de Gag- RT-Nef, optionally codon optim sed. 40
nmet hod, or vaccine, or kit, or use according to any
pr e“tréﬁtf‘ﬂ‘borc‘{a&?'ﬂ? Wf'éqoéit'ﬁ” B?Fé?rd'r&totaﬁbon%?f cigms 6? T‘h‘%here'” one or

morpcmlf heedendleal vacernoy dérabd reatadiunanddadjviiyant conponent s
Z;g B tgbl Qrev%cg}nné Qongpd%mgrﬁ Qgc%re r¥gI tg %Ialn¥1§\(l:vﬁeereltnqgé I"?uman adenovirus

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

Pang.

19. A method or vaccine composition according to any one of claims 1 to 18 wherein the

pathogen is HIV.



10

15

20

25

30

35

WO 2008/107370 PCT/EP2008/052448

97

20. A method or vaccine composition according to claim 19 wherein the immunogenic
polypeptides contain HIV derived antigens which are selected from Env, Nef, Gag, and Pol and
immunogenic derivatives thereof and immunogenic fragments thereof.

21. A method or vaccine composition according to claim 20 wherein a first immunogenic
polypeptide is p24-RT-Nef-p17.

22. A method or vaccine composition according to claim 20 or claim 21 wherein a second
immunogenic polypeptide is Gag-RT-Nef.

23. A method or vaccine composition according to any one of claims 1 to 18 wherein the
pathogen is Plasmodium falciparum and/or Plasmodium vivax.

24, A method or vaccine composition according to claim 23 wherein the immunogenic
polypeptides contain antigens derived from Plasmodium falciparum and/or Plasmodium vivax
which are selected from circumsporozoite (CS) protein, MSP-1, MSP-3, AMA-1, LSA-1, LSA-3
and immunogenic derivatives thereof or immunogenic fragments thereof.

25. A method or vaccine composition according to claim 24 wherein a/the immunogenic
polypeptide is the hybrid protein RTS.

26. A method or vaccine composition according to claim 25 wherein RTS is presented in the
form of a mixed particle known as RTS,S.

27. A method or vaccine composition according to any one of claims 24 to 26 wherein a/the
immunogenic polypeptide encoded by a polynucleotide is the CS protein from Plasmodium
falciparum or immunogenic fragment thereof,

28. A method or vaccine composition according to any one of claims 1 to18 wherein the
pathogen is Mycobacteriurm tuberculosis.

29. A method or vaccine composition according to any one of claims 1 to 28 wherein the
adjuvant cornprises a preferential stimulator of Th1 responses.

30. A method or vaccine composition according to claim 29 wherein the adjuvant comprises
Q8S21 and/or 3D-MPL. and/or CpG.

31. A method or vaccine composition according to claim 30 wherein the adjuvant comprises
QS21 and 3D-MPL.

32. A method or vaccine composition according to any one of claims 1 to 31 wherein the
adjuvant contains an oil-in-water emulsion.

33. A method or vaccine composition according to any one of claims 1 to 31 wherein the
adjuvant contains liposomes.

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
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.
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36. A vaccine composition according to any one of claims 8 to 33 for use in stimulating an
immune response in a mammal.

37. A kit comprising (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 (iii) an adjuvant.

38. A kit 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.

39. A method, or vaccine, or kit, or use according to any preceding claim wherein the first
immunogenic polypeptide comprises p24-RT-Nef-p17, the adjuvant comprises 3D-MPL and
QS21 in a liposome such as adjuvant B herein, and the adenoviral vector comprises a
chimpanzee adenovirus serotype Pan7 vector comprising a polynucleotide encoding the
immunogenic polypeptide Gag-RT-Nef, optionally codon optimised.

40 A method, or vaccine, or kit, or use according to any preceding claim wherein one, or
two, or all of the polypeptide, adenoviral vector and adjuvant components are combined with a

pharmaceutically acceptable excipient.



