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Treat ment of Epstein-Barr Virus-associ ated D seases
Technical Field The present invention relates to

woredohoeR15 vacci nes, i nmmunol ogi cal conposi ti onsPENAU2006/001854
synt heti c pol ypeptides for treating and/ or preventing
Epstein-Barr Virus (EBV)- associ ated di seases, and to
assockat ed net ho f oy .nodul ati.ng an i nmune r. onse.
BackoT BeRtMEN of EnslaifsBar? Vb sissHaintet o fEeaSes
vacci ne strategy that can provide substantially

conpl ete i mmunol ogi cal coverage agai nst EBV-associ at ed
di seases i s an inportantTeshai¢c@afielthd one that has

: ' . | . .
ErOHCRie b ARG s I RRS Aol R Gbgicat compostions and
simythgtivo prodypepidat ifvre tthaiegsand(&T lp)ventias oppsaciyRpeal Virus  (EBV)-
carci no NPC) . and Ho in's.| h .(HL). For each
PO HALE i SeHE Py riroRrEod I HBRyhea rertye Goonse.
an inmportant effector mechanismin control of EBV

i nfection, and the possibility of inmunol ogi cal
i ntervention in ongoi ngBagkosaYadiAited mal i gnancy has

been. ¢oRrSHAGN altl Yan@nERRERA vhibin %ﬁgﬁe@’ QRLS A phd¥fde subLstantially

observation that adoptive transfer of” EBV- spegl fic CIL
cawpleia tistunelogical cogrageitaghinglo I3V -psrobietsadisedsds geldn important
PR R GRERHT il b blEE brogléos i EthPET B 2PHl Hay-assoctared
dinehdes caukh Wwsepostiansplare 1aohphdproifeyativieadiséase r(@dLAY) e nasopharyngeal
dom nat y ecior cells w specificity towards
C?fﬁglomﬂ@ﬂ’ég&ﬁﬁ%ﬁ‘éklﬁwyﬂw P@a.(ﬁg}-ot eins, EBNAs 3, 4
anghroacki@Wenegs diskii@s,ARtdietc af 1yph8BrbN AT e ShlidbEMAMNt effector
for application to Ng@%and HL "has g%eng%a]?per ed b)il) t he

nppshanisn 4 eerol of 5B Vomfgsseerind dhe pessibdlity né saasnelagigaligtervention

TR o500 LRI 5y DN o e s

byohenthisaivatiar get sidopiirea treesfEBMAEB \ssprodid ¢Thr edemteddin vitro by

PR B RERL S = P b a5t Bt honaty aie

hf gfaﬂft}lﬂeaﬁaitieﬁi@. e 'thik ﬁb@'@a_tn?&r’th? mmrb&ﬂ?fbgilnef khat ard §c§>pdtdﬁyttﬂnsferred
elimte 0SSI DI 1 usi nag. 0 expan .

gy fepinsted; gb’ F%f§qcaar %f‘&]a%wﬁb/ egPF?lgg%Y dow éﬁ% Snﬁmoﬂemmam EBV

nh@l%ﬁ{r@féﬁ{s,SEBl\Ms%u%ﬂ&)& to these epitopes in healthy
i ndi vi dual s. Moreover, the use of full-length LM

pr ot &laveeven the entioni faxtendingithig sirsteln fyepplicationde NPeans HL has
bREPh & e&@g tﬁeﬂ‘ﬂ?&eﬂﬂﬁgg {a¥\ LBk é&t@ﬁt@ I%ug—%ﬁ?&ﬁ@'t'gr ets expressed in
process In normal cells. Fe p eSent i nvention 1§
these diati@h acticn nbinel ysEBNAIL s LiVEP laad] LiveP2p €xftteesef LNH1Ingnd LMP2 are

t hat, EBV- associ ated di s can be treated and/ o

1y ORI ROLP AR [ T PECHUSRB AN i PYRTY DRECTSHb 30, poorly presented by
virbAMifbEed SITBfoyigR thet MEID dlyRMipathivagccording to a first

aspect of the present invention, there is_provided a
vaccifiyghsigfitfiqydios i Arpating ey EspiRents fprdfP @ and HL arise due to the

1ER32e46ii%} S HSERD tb @X}%_llﬁ%@@%% celWYBf %c@ti@é‘ télnsfer because of
vacci ne conprises a synthetic polypeptide conprising a
it ]@Walprieu}tsqrffrqﬁufsm@tg rihess epiienes gn béalthy ihdisisinals. Moreover, the use of
full-length LMP proteins in a clinical setting is hampered since these proteins can
independently initiate an oncogenic process in normal cells.

The present invention is predicated on the surprising and unexpected finding that
EBV-associated diseases can be treated and/or prevented using a scrambled antigen

vaccine, or “SAVINE”,
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one parent EBV pol ypeptide, and wherein the segnents
are linked together in a different relationship

w0 edoasizesto their |inkage in the at | east onePQEAERI06/001854
EBV pol ypepti de. The at |eagt one parent EBV
pol ypepti de may be selected fromthe group including
EBNAI , LMPI and LMP2. The EBV-associ ated di sease may
be cancer. The canc%\*m%?%‘é ’%!'@'é'é’ﬁ@gopr om t he group

' I:A%'Cﬁl% ﬁtgﬁﬁpzﬁe r%?ern@ irﬂ/‘éﬁ@or{, MG is freddkd B 'vccine for the

| ynmpho post - t anspl ant ['ynphoproliferative
trelitmedise ;(rdeﬁ)m oﬂaa ERVrabociatedpdibeppe bt # geb)phy WhesH] %atld vaccine

co%%%lesg% :a;%%llé etltcd% 18? %é]inf) ngtpﬁtﬁ%fltg/ao@ﬂgﬂeﬁt R3LRALs of at least

oROpaHeEBV ?otﬁy&p@c&n shé whesfethici sagiynte hrediirfifed regether in a different
segnents o

r%*"?ﬁh%tr? oy to‘ﬁhf‘érﬁ o H? éleoﬁlllﬁ eég}roglg%@%pﬁgg{/(po?ypephde
POIPEREAsH gnéTBé(reﬁﬁEBVnﬂfﬁglg%qg @iy B betedtedl fonli fhkerent including

order or arrangenent relative to that of corresponding
EB2grie hiMP§ ndslM#2at | east one parent EBV pol ypepti de.

Al GRS ag%gha{egd (ﬁ@éage ﬁ@gg? Ri&cfRY conprise partial

sequence i ogy to one or nore other
sdittt eegaentay. beThdecstecqlfmmehc et ingludingh oAby DERRY carcinoma

i.ned & 0T f
o@ég e Mo AT o Pt oo (I E et 8o S Blnaft HhptcRIaRRRe discase
tion, there is provided a synthetic pol ypepti de,

vvhereln sald ptide conpri ses. a i of .

di Fhiceys@hetis éﬁ’gﬁ’ﬁf’g Omay congly ?SS@H@I%aC&le‘ﬁffa’fg%&/}éegmems of a single

Wﬁg @qnd wherein the segnents are |inked

to et ?d %%ea different relationship relat.iye % %

| mnket’getlve&y tthesatthdtiepolypsatdpmas ﬁt’n@\?SWl?l&éB 8’& rent segments
f%gﬁtrﬁ{tggfa?fe%éxtégh eﬂt Eggﬁfotyliﬂ(%{m& e present invention,

a synt ynucl eot i de encodlng
t hPhéseghhaﬁtSI ia spil gmndmtm qbelyq)fapttdtaeme)e botinked preentiafiyein a different

nt hetic r| SE€
o bR BERlp 15 DB B 358 e poren
HEepHly Bk, i nvention, there is provided a synthetic
construct conpr.i si ng the polynucleot de of t.

t hi
aspeleestopercaisiigl SEEMRRAE Ay QUIPESE Pstﬂa %8@%%3%‘}%}5%’? g%ml"gy to
ﬁﬁ%?fn%t@&h&osa?d fd étﬁelﬂtsa‘fﬁg n8hcelilgnti?y 85 BGholoRY @iy Heltontained at

ere Is provided a nethod for producing the synthetic
opebyhaztbleaéwfobeldﬁt ledseoneardegarenispect, conpri sing |inking
clhehslh td eqdi, ANEy BntRInt fithd {9/piBlided a syntheti
nuirerirgdr 4 SEE AR E Ay R, W 1 pittideg a synthetc
I ypepitdd, vﬂfeeenpamdmolﬁﬁvum) Icytpppt;etscbepmtﬁlﬂy) pmddferent segments of at

B [

diglahi r%%ttbﬂsh‘iﬂ‘ﬁﬂaftlv%'t@ K@ﬂﬁlﬂk@g& mehéht le&asdhe pmntﬂ%ﬁ’@ Ipblypeptlde
EBV pol ypeptide. The nethod may further

f rég@@dmgntg 2 Hards aspgehek thsr prgsqné%wlw o %?r’é n]'t’m]é‘1§9d a synthetic
3}1 8&&9&105&‘&@#]{15 %%ﬁtc%of%@ptﬁderﬂ‘ﬂtwse%éh&ajpeagnent s

er In a
The synthetic polypeptide may comprise the sequence as set forth at SEQ ID NO:1.

According to a fourth aspect of the present invention, there is provided a synthetic
construct comprising the polynucleotide of the third aspect operably linked to a regulatory
polynucleotide.

According to a fifth aspect of the present invention, there is provided a method for
producing the synthetic polynucleotide of the third aspect, comprising linking to gether in

the same reading frame a plurality of nucleic acid sequences encoding different segments
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relationship relative to their |inkage in said parent
EBV pol ypepti de sequence. The fragnments may be

wo 20doed2ys | | nked toget her. The net hod may f urtPE€r/AU2006/001854

conprise reverse transl ati ng3the sequence of a

respecti ve parent EBV pol ypeptide or a segnent thereof '
t.o provide a nuclejic acid sequence encodi ng said )
Oéa?teiﬁaste%c ﬁ’&r%e@\?d@we@g\% dostymeat S.yniiw%arm%ﬁn%&qoade whose
sefuchiob BnAESEid 5B IR L8h P BN AITERelTBYaBEnshViEIaSife to their

trans| ated to provide a codon which has higher
linkagrsmdhe ailgest ene pareidelY pRbweptideer synonynous codons

gl D RN b 0B

el t kats ethdt bnlpng \saite fiagmenis ehn ian diff;

Y yI:e .eg?otd_ glf nt_.or Jl;]gglgvsa egrgxg Jngoﬁn}]lts?n e itterent
DfoS8R e BV Rt

RSO SHE FLbo R o B ErRe R seigtiony BV BrlaBioBrcnie.

sefhefragmeitamayderreidoady dhied ©gbher. EXGC uti IOn gf a

task. The undes|rabl e seguence ma e a palindromc

s eiﬁ% ng%fn@yoé}ﬁﬁ?rc%ﬂ%g% G g‘\énsm@lgt Elﬁkseﬁmé of a respective
petRPEBY: pl 86 bPY se AR RS 14 Vﬁfeaatﬁdc:lélé/ a8k séc{ﬂl@nce encoding

pol ynucl eot’i de or enhancing in vivo translation.
spiddarat RS M polapentide lor saisegmant. t he present invention,

th [+ GV It . ising. a

| oy B RE A B AR e PR ehoqiaf g gpyerse ranslted to
peondé 8 codmn whichthes Wipher mastftionhlefficiendy hapeter sydov@ymous codons
; X@tlﬂe{,jg gl ypeptide of the second aspect, the

syn? 8t " ergs 1 ynucl eotide of the third aspect and the
syAtdieibnsllycangietnativel9f art HRinbUeld ¥ ARPREEnt EFPY ?Bfﬁéptide sequence
wi th a pharmaceutically acceptable carrier. The

Y TIFOEIVFISE raRelpied PP insAfs § codomivhich, am thedgamiexhof adjacent or local
s&ﬁié_ ks ERthehR Bad ﬁyl@‘m‘ﬂhp ) gl?sgﬁl & fOtl’lﬂﬁ’l&p%l?ﬁﬁ@éSi alrle se%uence that is
vi de 0 ulatng

invention, there is pro a net or mo
reffactanhi therexspiioaef askch response is directed agai nst

a - ASSOe] [ e onprising admnistering to
D UARRRALS Rt RS poRRR s oY PR Finigh 2 stchonce
anbumtaslofmagbeichonimg peduentingt dnhgndae te stbiRgtoEdhd pslfhucleotide or
t.he ]g]lrgou%. cotnsi {%ﬁi ng of the vaccine of the first
SHRARERIE 0 ViF0 L3RS 8 c pol ypeptide of the second
aspewirding 16 a$iith AGIdct o POE YLhCRVEARBNO thekd'R [rBVili a composition
aspect, the synthetic construct of the fourt’h aspect,
COTPIHBE BnpBRURPRMeITating cagentk seleeiepditam the cgrodp regnsisting of the
ikl GPLD BSPREEOfhe BRHRE LD 10 e bELBedS -
Vpr (1)vi ded a mefsﬁgcc}’ th r%ﬁ%g?ﬁg%e%%/ (géﬂhg %8%%113] Ec[asg?cst’ % synthetic
pelnEagotidesd dhethind agpeseaskthe sputheticsiongtrad wif tesforith agetitogether
{ [ N d of ch treatnment an effective anount
“gt?lada}%%ﬂhn%réfﬁ%g% et ?petl%q%argﬁrent sel ected fromthe group
C OFtsi ohipgitioh nidyeoptivasliynengirischa alijuvatt. aspect, the
synt het.i ¢ pol e&ti de of the second aspect, the
SyNTRBHRE R PRD AsDET! @6 tPreHRaL FHPREPIa g5t is Provided a method for
noilaties laf ifesedGonS, wWilléh FRPSIR 8 URBGEd afLindth® EBV-associated
conposition of the sixth aspect. According to a ninth
digeasec FOBPriTing adpanistaring fy anpatisnt in meed of sugh dreptient @ esffective
Abutihg aM 356l fLLSt e_synt hetj.c :
y Polll ypepti de ugl? p?&%ﬁ%@g S %%fﬁgg%g%? ?}o%glggﬁq%ée%sg{mg of the vaccine
of the first aspect, the synthetic polypeptide of the second aspect, the synthetic

polynucleotide of the third aspect, the synthetic construct of the fourth aspect, or the
composition of the sixth aspect.
According to an eighth aspect of the present invention, there is provided a method for

treatment and/or prophylaxis of an EBV-associated disease, comprising administering to a
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pol ynucl eotide of the third aspect, the synthetic
construct of the fourth aspect and the conposition of
wo b@786321h aspect for the nodul ati on of an i NMMBEIEAU2006/001854
response. According to a tedth aspect of the present
invention, there is provided use of the vaccine of the
first aspect, the syntheti %ﬁfp,ol ypeg‘ti de of the s cq[ng. t
pasispetit neadned SighttFRainent 7 SHRFENe Syt F 2 ARIpRPpQjeniiatng agen

sefeehiaC Eron"f % gYCﬂl&)h @(Eﬂsfstiﬁg NSt fHdCHaceinet & teO lkdt haspsie el synthetic
t Si f

an e conp ion of The sixth aspect for the |
patppaptide tofirtke séccmdnasgeatathentynihstic mebmueleatide At thy thigd aspect, the

EBV-.associ at ed, di.seas C ' : t
SRR ah B B S UM AN PO s
vmbgﬁng: e Rrisihngspeiteofsthatgretent inyvehtjqe phérdds girovifled use of the
secon spect, the_synthetic pol ynucl.eptide of .
VR PIAp et dsprrd S5 NGO PRSIt 1Bt St Radagtitf e symiheti
pASRESLtRE dfhie ¢RIRP St Qe @Ynthéte Sdnstriictasipietfofuols ayset and the
In the treatnent of an EBV-assqci at ed, di sease. Bri ef

c@epasitiqa ¢fdhe gkthraspeatienthaeedmiadonp YRRAGPRAIEH wi | |
no c%?digé?cf fal t@ﬁgx ?%lx?t"\@fythgfprgg&ﬂm\%n@&ﬂ,ytheﬁéﬁ fsMprovided use of the

referenc ot ow ng ‘draw ngs. Figure 1. i
v&ciensf the firgpaspsanthatsyothed ppyoegialyl afehe iseqond meprsésthe synthetic

over | .appi ng. pepti de sets.spanni d th
RV BRUREier e i o bt SOREKEPcoftfher yuEE B0 =gl and e
cERpQaicigof the sitidagpeet foi ie mamfannstaf uahedicansémdor the treatment of
sequence-specific overlapping oligonucl eoti des varyi ng
ap EBVeayedated 15635 t 0 | OCbp. Sequences were j oi ned

t 0g&lRBhe BY 25 LRRUAIE BsirY BTMBlerdréselCGRvERioh] @@k€is provided a vaccine
subcassettes. These subcassettes were J%%ned t pget

h )
cors pnging &@tsbfn&)pti@pold'p@ggip' iof theassgoIPCEsPESS: . @gqxtgglo( wyneurcleotlde of
td tﬂﬂ‘{i ﬁgfé& %é\éggﬁxeﬁg QéﬁsxulﬁFtt of%he BuBhkBpect B the@BRPbEIHEH of the sixth
wa's n ¢élon |

nto replication deficient adenovirus
aypect for ufeNi3RS GyatniBheofraadiBibiansociatedddisaass.r us ( AASAVI NE)
expressi ng SAVI NE construct was obtai ned by
transfecting into HEK293 cells. This SAVI NE construct
was al so insert eBrigftDesaistion of el Drawlingsx Vi r us
delivery vectors (see Thongon. S. A., Jaramllq A B. ..
Shblesopricsrgé Iyiention, Wl apw %&T@SC&P@?@& Wiy 9??32?5%@? ﬁaﬁewéh,refemme

t : ; Medveckzy CJ., French R A, Ranmshaw

& RIS @i y CJ., :

A O%I\?él oprrleﬁi O A Synthetic Consensus Seque

nce .

Figuranb! Sdhematieaeprgsentatincel NPOSAYHNE that eqcgdey overlapping
Use  (2005) Vacci .= . _
nsp it 7 RymniRE pATRL AR antEABAD prA Gl Padomly Jolned together
TEAVDNE ssousiceugicodinyRhese LIV teind weEBNshstruptsdt Usiteg sequence-specific
specific CTL kill .targets.infected w.th. SAVINE. .

cHEA e %1&"503‘8;159%@&:‘13%{“&% &e“%‘gll @%’P har 1 @e?‘%%‘rle were joined
154 NE oWt e EBNMAHPYCRHIACRBER dJuesdssétts eTheselduBtasseties were

(YLL and Q HLA A2-restricted; |AL, LA
jeived fegsther e@@a)reaﬁethmevan@n@@éﬂ dfeNE{gP the Ainal NPC SAVINE

cﬁﬁ%‘rﬁgzgf 6% RS THRY Lonstik@ARRs thef $idnké 1186 replidtion deficient adenovirus

restricted) antigens were generated from four
VEBNYr SexdFFBS).t The teeamnbimntd sdereyiruyheAGHEYIFE) joxpresying SAVINE

cgrrisparr oSl PR A0 IEEE) SPIR, This VNS constuct was
b seauentinty, vacoinfd and dowl whettiars déieery vectors (see Thomson S.A.,
Jaramillo A.B., Shoobridge M., Dunstan K.J., Everett B., Ranasinghe C., Kent S.J., Gao
K., Medveckzy C.J., French R.A., Ramshaw LA.. Development Of A Synthetic
Consensus Sequence Scrambled Antigen HIV-1 Vaccine Designed for Global Use (2005)

Vaceine, 23(38) 4647-57).
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defined epitopes within EBNAI, LMPl and LMP2 anti gens
wer e endogenously 1o processed, HLA-matched

wo piroe2ests were first infected with vacci ni apCT/awk006/001854
pox or adenovirus vectors expgressing SAVI NE construct
(MJ, 10:1). The target fibroblasts infected with

vacci nia_ TK-, enpty adenovirus or uninfected
fi BigHeadt Proesssingsand aresaiation of gefined enitgpess wikie SAVINE

M@ﬁuﬁ@ St f elBhenE RN A f ﬂ%_rﬁ)\ébﬁ?é @?E' Elﬁt &Egélng?cted with

and LMP2 epi't ope- speC| ona
SK}ZH&EO Abs dpgmed aip@dp¢-smeBQTl5 pebilclmp@b linesy or HEHEL tdlgnes within

SRR R B R SRR A, o0 S GTRLA Acvrestrcted; L,
HHLA- B36- fﬂ%&i‘btéd) binaIIMB2 $CLGE @aveandLLB, BILANAD-acicid BYL, HLA-
KB beeoBisted R ne By BAP yiic ok mibdeps e sistaied. from four BBV

Jet@o&ﬁN@%%QtHN&ﬁYﬁ dheishEeisant Bpiheyeeetl"gr@asv‘{%ﬁ@d Q%eflnst the defined
ed. These results denpnstrate that the define

e@ﬁpp@rb@éeql R/ SlasRVIDNE crriohgicr assty. aYubsesusnids stedfinghgut2ghether the

t |
Ly T I —
frocassddB\HE Armgtolsdd lﬁ\bBDbﬂtatd wheye dostoirdect{dd)witindaddB)ia, fowl pox or

RS A S N s BHE R 5 38 B8 s

ibfeegontiervabeinit TRY| ahpty ddhbenaf oﬁuﬂﬂlfé&tddhﬁﬁﬂobﬁﬁtrs were used as
AdSAVI E AdPoly or aut ol g&;ous LCL (30:1).. Al
©gieisr & e%ﬁfé@‘iﬁé’ﬁr? Rencdeded S the ektolyticrac W}ép&m@% iBRNAL, LMP1

Al TR é}‘ﬁt%ﬁe—@f&gcﬂii@mspé-l%ﬁnélnﬁr%@.t&dc’f‘ﬁ GRS cgeﬁﬁq ed from EBV
Three days after 3 restinilations the culture

aﬁmpésugé calthyedenoss or ¢ Ghyomivoh rolepsenassa. e"as@fféstgayTarget ratio of

LT LSS A LS P By g o

pogsaf tademvirue XyECESS edp@ssisg cﬁA‘ffmm dmgstmait | sho(vBF @ytglgtic activity,

i E@Eﬁi‘i‘s&s qﬂﬁeﬁﬁﬁs S Ropl)” s aﬁoé’mr?L v, i‘s&?@hqhese results

ddaivdEBate Thet 8¥ defiga eplmyeiﬁcg@ SAVINE! cdititféthaleMplocessed and
antlgen were derived fromboth Asian EBV strain, O

nregsnisd s thedarests cels way effiviedlygt h over | appi ng by 8
r efidies . %&n%dﬁa%k aﬁAWﬁtgga\ﬁ@eolcEBytlﬁMﬁb@ c?]? ffom EBV

(42 peptldes of ner in verl appin
serapodifeys) healthy dnnqrs @O @hdsé&pEBh/@e frbmf bédlthy drgnan BBV carriers

(So5F HiHRSE) S B eSSkl BRI IR Mponcer o

Sﬂﬁﬂlﬂdtalpmtmg)ﬂwm.@/ltheﬂiﬂhgtéﬁﬂSAMﬂ\IEg eré%’gllyemaxdsrogmmmLmJo 1. All
ucasl an st.rain
CROBITSVIVPASs ?eé,ﬁ ”i%&gﬁa Weskl séeflﬁewalﬂsealswwg%%ﬂs@ crielpgens LCLs

ihRufed BB\ics@THRAOThice R yH 8 Rkt ﬁ‘)fes@i%ﬂﬁﬁtﬁ)n‘éﬁﬁ@ cﬁl@lﬁ%@ defi®Were used as
t he secretion of IFN—g after stimulation wt

ctipeioraiipt firosaipm wasse sjserx pgaiest pepledd-sensisiced wtpl)wgwtﬁ PHA blasts.
(@Zﬁ'h@ e J&el?sswg\f?:l :Jlsoatéstgpég rli§ ledt)ﬁ“ ahfl 'tﬁeoﬁ?ﬁ slv\ﬁé @)élg/ressed as spot

served. In add |t|on to reacti y agai ns
foening edlp@HC) pes] 0%@Tis. of these new peptide pool

7 SSHERE L My BB ol B RE TP L ENDEREE e respppses m EBY
skroprositivet eadthy ndom op€ Pl hed @mfeohcis %Gct}t&iil@@of filll &agth L MPD antigen
CAO NP%‘:‘@E tg}f’? l}%éli(L él\@lz{ﬂj-ﬁ%/ %’Hng%%IO (33h§g§1glesr %%CH \rgetr yln length
overlappmg by 8 residues) and Caucasian prototype 1 EBV strain, B95.8 (42 peptides of

17 mer in length overlapping by 8 residues). The amino acid sequences of full length |

LMP2 (49 peptides of 20 mer in length overlapping by 10 residues) and EBNA1 (69
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Figure 5. Ex vivo ELI SPOT anal ysis of specific CTL
after primng with Ad SAVI NE and boosting with
wy/ameioei2es SAVI NE or Fow pox SAVINE. Two gr oupBCDAU2006/001854
HLA- A2/ Kb transgenic mce (6=5) were imunised s.c.
with Ad SAVBSfE (109 PFU) and two weeks |ater, these

m ce were again ected with ejther CCi n| a- SAVI
paptides PFLY raer Polﬁpgéﬁo%’e@ﬁmlﬂE boold espiased) SRR ot gorived from

Chita8bn Ef&%@h a8y GBhihSBYSREARMNERE-SAVANE £xH1.CL-activated CTL

response assessed by ELI SPOT assays and the
gmmud:d §romr @ue@‘ésasmoagvmﬂthv Smopt “@B’ofﬁs?eérﬁ‘?f filep secretion of

Eg\gra/pa?ﬁ égt': ]P%l]aaﬁ evg'lglo & a%@&%yﬁe%ﬁdef '%@c‘éﬁ 6 cdif %a’éﬁ@fﬁ k& defined

ro-expan SAVI NE- CTL fTom
CoRl eervaliehd €Dal THeAl tepmmg evire ohsametb i radditinntth reactivity against

al%?o,qg g%djggotl?]gg rfgoosﬁ)ﬁg%efwnetﬁxz Ré/%@atcc%l o ?F%}lﬁglg%{e(? e?gich from LMP1
AaHORIPY) SR WERICadtivag byaloadS WVIKE mnmmmvateumxaﬁmdsfoux of these

d wh the t
o e i BTG TREL Lo B e
/
BB g g,

rﬁlgmd’ﬁ W fibo BLISPO BAMalyBiss pb specific £l | afteropriminggvith Ad

SAVANE, atd PP TR ¥ iy Sy IYEBOF UL pRIESEN X, 46 eroups of

I—HJA@s'AQﬁdb ‘b‘hhﬁdgeﬂld neide (11=5) Herd Bnrmgrisédny.@ otithoAd |SAN INE (19° PFU) and

and fter. each adopti.v Cont.r

bt e et heRs ing P o riscieet Wi Bl B APEB-SyINE (107 PFU)
oPPLYERLL Qmmf{@kfm @ég LT w6 Yo cRRE Bibdr Othke lsplieerp o1 isepirt bpevested and
(CW)-specific CTL, Ieted Ad- FPV SAVI NECTL or +
C{TAt respansel wasrlaéseswérba'p@uﬁsﬂ) Te@SF%@aﬁéigi the resalA M- %B{e@é?‘ffluaé mean

SEo é!)t_fo%ﬁl ﬁ%ﬁm i éﬁg @sg}gngg ggonltorl ng of tunour

regression a turmour size of >1.0 cnB
i nF.guzes \mtaapaum ddopaive ttamsferof datvitre expanded SAGENE-CTL from

Cch8 .de R\
RS S Y S PR SR R
A SNttty MG o
n@g% HEB ispadatedpyith | humeane H\b)éitlaﬂf) a&’g‘ g/ElS]E]tt § Sfumolr size was

? RirR L grO J bkl GEb (4 [2 feier dhde ﬁn&ﬂlaﬂ!@)ﬁﬁ eadll Grofip e tumour-
e| ving either Ad- AVI NE- CTL al one or

ety suds wier (- mw/gmm)NEamopé@e%FaﬂSé@quWltb cither 5x10° Ad

@%‘2‘%@ Ogd(b08&£®S§A9EN?%E%%§? \'/l{e \57\7/@%6 '@Jﬂl\%\@ INPIE-specific T

cord.i Midthansonp A nudeenhidvewas mJectddethb Bl 0 cédﬁﬂ\é Sﬁé"lNE -CTL and

tgag‘% ﬁ)g,ﬂihl ITU%{}#IS h.e ?;Tg’i gg) Eerc* %# B S S t3 d[]a gﬁ%raéacfl ¥doptive transfer.
C APt sHp @%olu@dahera&mce Qi]’BcEtbcseflthaﬂmoﬁ Mpolsfelsl‘tqpemv‘aﬁc CTL,

corres ondln varled neanln S. d ei.n
Fré&tnoﬂi@mta]?ﬁj onengs: ofE, IR 40 Vdaﬁﬁfﬁy SAVINE-
@f@%{)‘ﬁ'ﬁﬂr ed. eﬂﬁ%%eﬁp&ﬁ'&@fﬁéa‘w oIS ADYINE- %ﬁicpl‘ R¥BNvat Asessed by

esta ment of a condition or disease, or 10
roger mpsﬁorptgeoyfetnmouh ragaession raael apige s]@ﬁwmg@etpg]@u{ pige of >1.0 cm’® in

L 2S5O Reells or CDS depleted
%?dggﬁe SRR éce% L%[tr%gtgglntrlllcg ite tﬂétmsrﬁgeﬁg%cggw € ljsogd ep
ﬂmlvnszc\m\m@m ‘i ﬂﬁa’emﬂ‘emardmﬂuttdh ofrtumudlegrowth lan¢ thet mours in
tggsaenrln?c reacl‘}l Ia { 8 3 by about 12-24 days after the first T cell transfer. Mice
receiving CD8 depleted LMP-CTL were sacrificed by about 12-78 days after first CTL

transfer. After 90 days, 1/6 mice receiving either Ad-FPV SAVINE-CTL alone or mice
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but sufficient anpbunt of an agent or conpound to

provide the desired effect. The exact anount required
wowdoz/oery from subj ect to subject dependi ng oPCT/AU2WGB01854

such as the is species being/treated, the age and

general condition of the subj ect the severity of the

condition being treated, the rt| cul.ar agWrS]t bei

resiTing A0PanS ANENEHE kgt el dhky RS Reg fearr-sifty 2a the regression
ir{ g@?@c% TS ned ih 11!11%6 ﬁf?& rdR6% el Rldevi® SPREE-TrIaNn exact

Irve anDun However, for any given case, an
appropriate effectlve annunt may be determ ned by
one of ordinary skill in Eﬁﬁwﬁﬁén§5|ng only routine
experlnentatlon 0 As use erein, the terns

" pat yigept haden, theeapim deonpndinEPr olegns “1m:h1§1m5 @dincipally, but not
i nterchan apl refer ta a pol r m.
npeessitie ss (y;:uftg%‘?’fﬁﬁt yan té\‘?lf ﬁ# o the Cana qrgg u%ogn P, such s
“Qdh eogﬁ@sc&ﬁ A@mhm&ﬁb@m@y vaitedsnednm@e terns

apply both to am no acid ners in ich one or

arinoselchereinebp dues 'tisagns yqﬂdh“é’fqal‘én%nff’rf%ft tQrapy gnd alP uses which
QRSN L L %&ﬁ%ﬂ Qlos gxinF ;éf@%ﬁ%h@es@mﬁinﬁéﬁt A RgHRNnr dsease, or

'eor espondi ng n occurring 5 amno acid, as
o‘ﬂ&h’Wlsa$)r¢\&nt; éilmirea,l Ibgprct;(muwerwgthamrme@mmofp@ FoRtian opdisease or

ereln g)term rlla‘fs tlde or "nucleic
?fggli’lﬁﬁg[n@ 5P §BhuE qeS conpri si ng MRNA, ‘
RN&S uSe\RereimDINA t& Q‘ﬁﬂecﬁfxe emobhif dhdlodes Wwitiein etsfmeakgng a non-toxic

used_herein, the term "operabl i nked” efers

by GHBEIER D RTWHIOf PSP RATEIOHEORA 0 Brovats G cBffed drect. The exact
ap&lu}{f‘ E‘&i L8Rk 1 WES viatoR! SiIbRRSith | saBRe: ﬂ@ie@ﬂin‘geoﬂ Gaddors such as the

I de- encodi ng pol ynucl eoti de in such a n%F h
ssems bcnag tneh@dpmengchnéogqns@ﬂ conditian o4 e Seigitq herReverity of the

r I, f
é1¥1 pt%éngge ‘cetrc)lé p?ec‘ : éz%r éi'l? g&éﬁ% oa%@rgrggtﬁkaﬁetm?% ?hrr% dmodv.a 0

aldﬁllmsﬂrs[tmnbynd ke foethi ﬁ‘llnlusgt itors wodt poquvllq/ pe pipp@,é/ @p exact “effective
correspondi n ol ynucleotide intg rm ”»
AL - i oW T #or SEANPTE, Y4 %pyﬁ?ﬂqﬂ% | CQ%% 23{1 J’%ﬂ may be
dEﬁaYmﬁ%dtU?}'Q)nte fodl Bﬁdlﬂdry okidll in icodtiadin®bnls r&g/cntempemmentatlon

pol ynucl eotide. As used herein, the,

polAﬁnHéqded’teFed’é therieras ¢ PoLynsi ucpgg@é” n@ra{e% are used

e]i'crhgn%éébw‘t% ﬁﬁ?'t@ 'dlrfétlybrﬁé} &f anfin® AL MNesii oGt érﬁetol deg(me’ﬁts variants,
orm n found in nature. For exanpl e,

aygloghes, locthpkﬂgym@n b@npl@gu@satheﬁ:@ i Rhush ghope teHmst ap@ﬂw Both to amino
atecﬁ {)glsaém ?r i GBI ?neGglnﬁ{ gﬁ{mos Hﬁ]ﬁ I%%‘lﬁﬁ@ssﬁ' Q@ﬁl?{tﬁ%coﬁ&l-naturaﬂy

anscri ptiona ransl ati onal reg at or
dwhxynygcalmmds acidssuap as abhgmicamsrmtb gueof h eomdpynmug ea@turfdb' occurring

As, uselg her 55 rm " EBV- associ i’PgI sease"
TEEASCYnY WP %Satgé‘a 'T‘ Y e ST oY i ®F caused by
or aassied ateebin tthe ERshel rpdBatuclevtiders ()IEB'\ﬁuplethbMd'i ngesignates
but not limted to cancer, _such as na g
Jigoaidlentites Wsmgsrq%h &0 F’Rb@st qu Eﬁ{f or combinations

ypiphoproliferative disease. As used herein, the term

parent EBV pol ypepti de" neans a pol ypepti de that has
bedys ussdhatedrd the tagwr fopeibiy birfeEp sefersniogzanscnptioggl and translational

|.0go e n
tide- di
%F@V{?Pé %olg'gl/unc?%oéltdlesc h[go By pq%%gfong_ Jte?atlgr@ego U%g%l}trﬂ%p ide-encoding
FPiRedptide an nayh benﬁnn&Béﬁch that the polynucleot1de is transcribed and the
polypeptide is translated.
As used herein, the term “synthetic polypeptide” refers to a polypeptide formed in

vitro by the manipulation of a polypeptide or corresponding polynucleotide into a form
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pol ypepti de encoded by a naturally occurring gene.

Alternatively, parent EBV pol ypeptide nmay be an EBV
wpoloypen2ts de that is not naturally occurring bRECT/AES006/001854

been engi neered using recon® nant techniques. In this

i nstance, a polynucleotide encoding the parent

pol ypepti de nmay conpr diff t b
o aOBA e Kty 1 UBNEon FOU ARG REDGT P NE Ldsgney be the
trﬁ@]&fﬁﬁgltﬁrg(?uct/'\kﬁE%rﬁﬁétic‘i%l&hucfeﬁﬁd@ar ent EBV pol ypept i de

not ‘correspo natural pol ypeptide seque
Fo’ks esed fipted), thh@rlpa“sgﬁhetgamlmcgqggge f)fg:@erﬁgya Eg}yﬁ}ugg@nde formed

in \[zszB g’P’)}gD{S}%Pﬁ’gpa%%@%l gégﬂﬁag&?cﬁa R RPmRt ﬁoﬂl!lélfyafohﬁd/ in nature.

erein, the term "nodul"ating"
FoEansnplacthe ayhihgtio pojeacleatiiengn i irhhre imeaft #1y expression vector.

indirectly, an immune res e, agai.n
sl i b€ SRR R BT ond Segutator
p§¢}rﬁ§élédtﬂfeé 8perabl§flRked toxha pslyhsdledtidel on or repl ace ma nt

one am no acid for another ig]no gcid wth s 3 ot
prapased; keseiny thejtermy “EBVyasr i@ pt dsRaicn EGPP ARY )<ﬁsease 1sease state

of ?%Uﬁfeé € afded PP Eéasb&)ated':@ﬁh SRR Barr tWieys GHISV ),tlﬂélu@xﬂg but not

Rar ged amno acid glutamc acid (Gu) for the
ligiiteill tar ¢apceh angeds amsmjlamggalag@qnpmg, g@dgklp s b’)mRA?QH}ad or post-

n vatlve ani Cld substltutlon Wthin the
tf&’&%?@%%ﬂ BIHRE v %frgg gl n", “pol ypeptide"

" PAS WP HebHh, Itﬂeten@n‘@arenuEBV pblﬁmpdde”aaem agolymepiide thakhas been

1qq1q?$c{%$rg%ag(péq EI gcg gﬁy},;(l?# Idfygﬁ ésbfij 1n<|5]1§%ous thereto, and

ub& WHSLEQ! & dgshandpd é;ﬁﬂd@ Phd PareniTHBVE ﬁd’l@epfuﬂagnmnbé an EBV
refers to a pol ynucl eotide or po]ypepti de _sequenc EBV
poh'@t:pteiwm ed Gongt ineleHly drechEIg @RS AL Vgl gparent

ngp y%tep A gg t{%;]éeﬁ £ Blr?? fie it {CheBnRfiraliPSccurring but has been

ossesses qual itative
ebgmbcﬂgd asihg agtombitant techoignerodn iis instanee, fanalyuslegtife encoding the

rotein. The term""vari a
rb Sl S R e ol SN SRR o
0Rfié BncRaHitene @arMélpb@péﬁu&ﬂﬁﬁd@aﬂmﬂyﬁbppaﬁe‘sEﬁN | pdlypeptide may not
possess quallt;tlve b| ical activ

CRRarR 195 TBITg RalReRiidc Sentee Foh Praie Be S3Ep BBy Rolypeptide

onfifisk VRe Bt AR MBS sdqubicés LAMERATOR; F113111:?bllli‘ftyh)§ polypeptides.
ese pol ypept i de sequence variants my s

e at. lea
50% us@b/ber@@%hegg% "modylatim)m e s ncsEsing Ry ecrgg%lg,g:gggr directly
orzxg/lregé}/ g\re e esfg %. %ainQFzﬂI ddidben FUr ther, a vari ant

ypep e -anal ogue V\herelntheterm o
" ana hlwil&relmataa $erm 'la»ohwwtve dmnvmacnd] substitutiga? rafers ity @ substitution

of the d| osed pol whi ch
ogam}gqeg@g 8 R FBHo %E{f gx anol ﬁ%r ” arx%m Saf:%[e\{r ﬂi¥ gl:r]ﬁloa? prorPertles within a
A Bl@iufii Iﬂ‘héarysséqhertcb alf 4 pretedo)l TEE primigles the asubstitution of the
su stantla the sa C as.the native
C[b‘éTgfé é}é‘tllil(décl ERaig e K Jcﬁ{la @ a@rquyggrly gggge%‘algo gfnd aspartic acid
(rﬁ%@* \%ﬁ'fg% at%ﬁsérOM%tahﬁﬁo Aeif eeRmkutioBchnol ogy pl atfor m
erred to as NE ("scranbl ed anti gen vaccine

di ¥¢ilos due sfcapaef mm/tearomg“prqtmh’é “apberRidler e“wﬂwwmeehdq)” “nucleic
%Icﬂ ’orsD ereﬂiegrgl ?%%{ | on & Qfgﬁ%tf Qﬁ'éfe@fe Thc168R %gbr%g BY limited to

nve ors inre o novel treatments .
Ep&tetdmpliment and antisense forms of polynucleotides and nucleic acids.

The term “fragment” refers to a polynucleotide or polypeptide sequence that encodes
a constituent or is a constituent of a full-length protein or gene. In terms of the
polypeptide the fragment possesses qualitative biological activity in common with the

full-length protein.
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Ban- Virus (EBV)-associ ated di seases such as
nasopharyngeal carcinoma (NPC), Hodgkin's |ynphona

W@ kloy/oef2ds post -t ranspl ant | ynphoproliferative PUBaHES®6/001854

(PTLD). Particular difficultioes associated with
traditional EBV treatnent regines include the fact
h only 3 EBY antigens are expressed_ in EBV-derived
%518 Vaﬁémn s eapdahereip gefersda gubsipially gisnilasispquepceso Generally,
1§Ele‘i‘&ﬁélﬁ 0
PRI ot %Fqlgetélgf ??xganr@éﬁctoﬁggklgrp E%#eés‘){gg%ﬁ E@srsg;s ilﬁllya?i'w biological
FBNAY i Sopwaa. )G@]e@é’nlpeh/pqmdehwqaen@awanfs zEBVpossess qualitative

f l. ogen o uch cel |
l?ﬁll gﬁ%g%éltg ﬁgl Llilf3 pro ellz{rl%lé,h Ca n%tp é Setqgel?(i’?dvlfgénts may share at
laepsplﬁﬁ?zﬁr pate 6CH,. 65MTOS, 76%HB0SE B5US 99%; 19508, 964, 9T % 38Y or 99%
e i nde n ently oncogenic. Further, the use of LM
Stegueé]ﬁf)éc%B ffector cells for treatnent regines
enplualydrng vadept polghepti6€ layt ihalaé @halbsudsl Wht@th BRCEAMS e‘.analogue
of | ow freqﬁ%e of precursor cells sSpecific for LM

TRTANE Gpesypep ich gy densetive o€ therdisqlessd patypeptédes ehich derivative
ARSI RG, 'dé?éti%ﬂ drrku‘lﬂbtﬁt[lﬂo 8? O?Q%PEE%Q atn{lﬁgsagﬁr 8lch that the

of ten dom nated by CILs speci
nebwepiidsreatanherbstahaallyt the semblﬁnmnnoﬁas g¢hanitivgerudyfeplidd from which
VR g&p LMP2. Innovation beyond traditional treatnent
regimes such as chenotherapy and radi ot herapy has

therefore been difficult to progress inrelation to

EBV- associ at ed ndeed, sent treatnents
f or EBV- associ g@ﬁ@i’@%%? "EQJ'EH" eJAMenfioRased on
r agli retdig nébyioRBY ptRRIR! REARAN0 3k & AMINE P %Ffahﬁa'lé&/ antigen vaccine”)
s écessful and 1 nvol ve significant side e
|

silpsedatt WO PHAOLL Kihsf discloaurei ofe Whache ds apgrpeetedi hlerem by

t nt.ati ve
01 BT K S O RORY B i

Banf &dires (UBV)95%cted: Risscams| dich ptepnhmpha:tmgsau réa@tihoma (NPC),

Pforc]lg F%lgfﬁqgﬁr O%Zﬁﬁb %dg ]%%I\}trggg)ga Z}?rtggﬁr a@ifg@gve disease (PTLD).

naBnphﬂﬂUdl@@@ﬂﬁ&%s%&ﬂ@wﬁﬂHﬁ@dl@&&Y TEB @Bhivhedt ¥ % 1nclude the

rV|va out. 80% of patients, with |ate nor
3 it gnb@é FEN Gt orq Brcied it BEOrSHaEG eIl being EBNAL

LMFIf bR IMES , THehﬁ)lllt@Vt%rHe&rcﬁvé@\{ tggteﬁﬁl\pfﬁ%u‘? ce]b %s thlerefore very

vacci nation regli ne not onl y he treatnment

lipgied; e agdiggnnes the 3 syprsssad dﬂl&n%fEEEHéssqmoalyeplresented on the

rasocen eI ol P AP ER BUUSTENE sy 1

PEBMM cannoPbe alsetll tdvR@lute ap)p/r?%ﬂlaw [Ty 1rﬁﬁluﬁénrél?ﬁﬂséb dSlZ &IucI:\IhEprotems
FEPLER gerhc%gﬁgg)gﬁ ehgzg IFbP.éher ﬁl%%sgoof%ghd%l to explau?d effector cells for

se uenc

tre:&pient:ﬁgir@efs @flbihg BloRHe MOVl #EnsY Gl Hfmt@@%@&!m@@of low frequency
j(adenowru h a fibre protein from adenovirus 35

NESHEe) ce ?l?ﬁp@lé% foxrkgyiB @pﬁﬂqugBﬂe%aﬁ\ﬁ@pm edtpapakations that
hBeettef MeliPsed 1115‘\311‘1% f‘(‘)?‘é&&pt%‘%%sfe? gft&ﬁ&érﬁ'lna{ede@; {f% i specific

of EBV-associ at ed di seases. Accor | n I nv
fogERY puderrinesteing refberdhan thatcel sificetantgers EﬁNAtr,tiLMm BAALMP2.

s§ dg, fr h BV, anti gens EB

Wﬁg ert g}\gﬁdntn% toélglet AP FEF RS REE (8 ﬁiﬁ?néo“g%rapy and

rald@thdrﬁpy: |hemtth?reﬁlrc_‘la_diess ediffandt fr %@éﬁgﬁi\/?el\l%tlon to I-%'BV -associated
ant i gen: speci fi ce t hat a -specific

T HissRdesy DS o AV st e ¥ eardsHL based

o Bjdistherapy fagd ChémberaBy n8d ohBSPRANS successful and involve significant

side effects. Significantly, the lack of a vaccine-based approach in relation to EBV has

meant a lack of any preventative / prophylactic measures.
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can be boosted by subsequent i mmunization with a
vacci nia or fow pox SAVI NE construct, and that (4)
w@eiomesaedst ed SAVI NE CTL which are then expane@dAU2N06/001854
vitro using defined epitope TGIL peptides can elicit
activati on of splenocytes in vivo which resist NPC
?ur cell rovvt QI s .SAVI NE construct t herefore
w@ﬂ%ﬁl@n fhoughEBY v iafRckiy 8Vt 91%neh thegword's population, current

maﬁnpm&@m@wy a®TradiMRkra 1a ARt cRdmdth&a %’f‘%%é‘%lBV -associated

al | ow ng gresent ation of all”of the possi
{iseape nejoplaryngead panctmw BRG HTOEIBNAzlnly § lyehr sumdivhiMe2about 80% of

P QR0 R e mofbililPoiB6 BREAN L. 2L oF L

anine r uences w t hin EBNAl have

bedn oaler m) reeeEdmet shnah dlfﬁcnltms Z‘ﬂhﬁ gnveimre chavé hllebd:lb}&rdya vaccination
of 't

iLgnal s, t ha rom se rocessin
r%%i%?er %otp?%ly eﬁoa (%frg\érggtm?ph gp a s? ﬁlgee ggeg{f:gtllq{\,émqgmlaxm of EBV-
@smatﬁhdlsva&eﬁllf}%smflﬁfto& havé E(ﬁé&lﬂﬁ:ﬂtDNA RGEURB LA Fom the EBV

ﬂ V- assocCi dfed di sease in a subject, wherein said
ol sBrtARsaeed BB VaAdigansBBNA T pbMitcand IWPe dhpreréipnipes0 amino

t
sl G EN, EEUN 00 S SR O s e

ingsifed Frate 4 rﬁplacadlbﬂfdeﬁelnnt adshextiiusnshiop basedain adenovintsheivith a fibre

3@811 ne parent EBV pol ypepti de.
IJ'II% ﬁla ggeSI{oQ/nggE%gr ent3SEBV pol ypepti de may be

s eTbistsethnitl edrattigengraocipe iapploach hgs EENAmployERl agBchovel means for

L .. The EBV- i at ed ease be cancer. The )
el T R PR LS FERR e PP o iclose
mﬁﬁm pbacyNGeR! (1§ ﬁ{a@ AN bl DBKA eeqileha/mw}&ﬂfr&mhe EBV antigens

transpl ant nphoproliferative di sease. Persons
Eg?%éh LMPT qngd H}é\dgg ﬁnS\‘RﬂPCi e Haei vigel afpﬁ@tpleédéFisS tsheblle tohtes efficiently

pPOdRERETAnE RRlerRPtd grﬁlééﬁyspgﬁﬁé B LelfS ??EB{?‘? ygngF'SBCCIﬁC CTL

di fferent segnents gl e parent

respongetcap Ib&telhvléfP@/fmeI‘F&‘éymmmab subj pas, (et ‘dhe G‘ﬂHy(pnmmg) response

of d| fferent segnents
A Rl B0 Ry peiaed, fyloox. SAVINE
C(mdtﬂuc‘alasd that @p I@&lmfﬁqﬁorclfs:%d%‘flﬁeﬂ Calt" It ljvﬁﬁétﬁ aﬁehbtﬁE? teh anéled in vitro
s,in. sa yn i ¢ pol ypeptide may be |inke
B8 TR FePydtn C Lot s e H bR beigs o4 RgleReRItes in vivo which
rd’sﬁ;ltNPIO/tﬁnIo@rt;élﬁng;fth correspondi ng segnents in said at

st one ar ent EBV pol ypeptide. At |east one of said
ﬁﬁ% Fébers@m iha$ the gigmhitcant déwmtage of removing the

r I nt s
oo ) S U s o
p@isﬂﬂ@tMP%o@asef I sanidd chass IIéaqﬂtopeEe widgneABNASY nLREtli and LMP2.
e Theln ento ee bleto di srupt
FBRLHBEL. o RS U oP B RESR SokS ah Sibyes it
EBOA Indede, badwr Q’Qﬁiﬁlﬁatedl GafsemiiniizRlet @hndine! GASBItRPCsignals that

functi.o t he aret EBV. pol eptldes whi |l e
CYPRG %Bﬂéprf" SHigA §1ilfh‘altllf‘1’@f é‘é@tructl on of

pQ&@delngythB Réseht ﬁ%ﬁtﬁﬁeﬁo{nﬁ@é vatctnel rf&sﬁlgttreaﬁnénle Br prevention
ar ent pol ngeptl fusing, cou
gﬁfh EBN-awopiaed discaso e W@bj ecli, fwherem Isalsle\gm:mmes corhpltlshaea synthetic

pHFH&Se ER AL 6PE &}lﬁaﬁﬁl b dlaffegérftfs%rg%gﬁts of at least one parent EBV

polypeptide, and wherein the segments are linked together in a different relationship
relative to their linkage in the at least one parent EBV polypeptide.

The at least one parent EBV polypeptide may be selected from the group including
EBNA1, LMP1 and LMP2.

The EBV-associated disease may be cancer.
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relationship relative to their |inkage in the parent
EBV pol ypeptides. As a result of this change in

wo edoaveamshi p, the sequence of the |inked segneit/au2006/001854

the resulting synthetic polypéptide is different to a
sequence contained wthin the parent EBV pol ypepti des.

Accqrdi ngly, present invention provides a synthetic )

po|°13 efﬁfﬂgakysgl,ayv%?f‘g?qﬁefg diog B grouptingleding gispphssyngeal carcinoma,

Blousiahistymphors SR isORe. par ent

EB\/‘g polsy%rggt?rg%?ﬁ(g%%ﬁ%aé el n%@éﬁ%ﬁﬁﬁg@gﬁ gdg?i nked

t odexeap of skidl i the ertewill reedidy pppretinte thal the isyethetic polgpeptide may
' N the at,. t rent EBVY pol ypeptide. - hi .

KT Qs hlall) o MR sBRRRE N Shble PRt RS st gptde, or

mlaiy‘nl alvsty, e syndietie pobpepinde m?)y OBt b&feﬁi&ﬁl@f ('Fﬁdi'tl’:féﬁsnﬂiegments ofa
ol ypepti.de or a variant or fragnent thereof. For

5%?5%&5%‘518%&#%6@% ip8§’pﬁ%_ %e added to the _

polly peifit klge BeO appreerRane skilladidridans Ghatt IR BPYREPHH d8id synthetic

T(ge addi tion of peptide noieties of polypeptides are

POWRGPHEC MeHhi lipked serentialiyors differcrberdeiodr astdngpmen relagive to that

& -pal: [ : are

o R s e B Beher 02 pilbnt ISV pB BB P 0

t o Adlleasiviee ef sand sdpmnenpromiy comprisrpaakal sequembe attntityt drgemology to

cCi , I t enuat.ed_vacci nes..or .
R ER oY B sl 5P R4 8 uomolgsmey by gontained at
orte ardofir efdsiofibdié abighstoat semsent i al that the segnments
in said synthetic pol ypeptide are |inked sequentially
in a different order or arrangenent relative to that
@jntﬁ@ﬂidpappépﬁd@ segnents in said at | east one parent
EBV_ pal ypeptide. For exanple, in the case of a parent
EBWhs dnyséqss ihgee teer ablentpr dismipt thecgmiciuye@fpapmt EBV polypeptides

: - - n 2921
s 5 AR et b By e AR S SPBR M e B parent BBV
nedypeptiges, dehileT vasdtaneoistys majmismgs tee désadcfisromft fr@entially useful

e%fit?#%_t@?tn (i_a %t:ei(sler]r%’h? %1:_6 &%@%BBB& R@&e@%&%’) é?‘:&lg%%, g’_o@pl'tgg@r otherwise
1Bkt €3ettBr Diifelint GefmBatD, ofCtiy ga@npﬂ%v%;gagﬁgﬁd@%n a different
g@)A—B, g—D-B-éh,D-I,A-B-C, DA-CB_DB-AC DB-CA _
riaponshi relofiyerio shein linlggera im pewsat EBY pelirntidat. A a resslt of this

o i felitfonBRiB] BleaRlgedRNSIOME lirﬁgehss.egﬁgﬁgiiﬁlthé/ resulting synthetic
preferabl e to exclude or otherw se mnimse

Robeptdhys Wiersnttin atsequenae eontainedwishiat the parepli BV glolypeptides.
. . .. ADBC_.BACD,, . .
oBRp SRty iSRRG, BROIRACE e ARRHEE Snerein e

notypieptiddsi comorisesa gliurabitypb2déffaentpsughicats ofass@Rbloye parent EBV
di.m ni.shes .as, t he punber of se nts for rearrapgenent . .
SRRl B el SEUTERD b bl EEA I Mationsti
relatité loatleir ligltgden et Dcaof SRPAGE s19pgeider el ative

to the o({ der in which they exist in the parent EBV
poltyfreptdages withithe prasprd 1ayentiony fusiosf proteénspoiy plspthiecragineered to
iProileSIdRICRHsBU &t £Hb8RbEMideCor MGG

o?hervvi se al tSer at Pe%tp{bneoﬁegﬁct [ or??g{sagg%ﬁ%h%épovf\}i g%r example,
pepiédapisties BRY bp atigeskiotthd polyPemidertaltihareast kabiitg o thiepolypeptide.

f - pa . L ypept i;de are random y, rearrange

1k R R R AR IBRE HERER LisefRatE WEl known to
tlmslep[ﬁgl;illiinime! #t.suitably a polypeptide that is

aspRs Isﬁtﬂ?e%cvl\gotly%egﬁgelsso%ﬁee invention are useful as immunopotentiating agents,
and are referred to elsewhere in the specification as scrambled antigen vaccines, super

attenuated vaccines or "SAVINES".
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or condition. For exanple, the parent polypeptide may

be a pol ypepti de expressed either by EBV, or by a
w@2amemees2eel | caused by, resulting from or assopCEHABZN6/001854

with an EBV infection. In ga&rticular, the parent EBV

pol ypepti de may be selected formthe group conprising

EBNAl , LMP1 and LMP2. Treatnent . of

CBprsRir etdBantye arcsill RAREFifie dhrioPrhe e (P4t 8gt fsppial that the
seé‘ﬁéﬁtb Sn %Qﬂlh%m?llléltceﬁol%’e phil€ aRS GRREH séqi‘l\éﬁtﬁ'zﬂl}l)ﬁ} a"_cﬁfferent order or

€ cancer or tunour includes, but is no
arnaagdmmt reldtivojo fesbf corsppnding segmetivpr 1q Ak least QP@ parent EBV

pogg) ﬁai I,FgoPTLD le, I1%Qﬁé g?%féeﬂ?fgg%penbodl Wﬁﬁé Y9 &BInprises 4

cofegremBios oaereap@aigesbgeﬂnm M-Bhe-abes wmsitz enayﬁbfslséwénn 23 other
popritie wdrisise o sy BR AP Een o s Py B adedld fom the
@‘qfwﬁ’{s%l?% gm&AJBgBEC EAEL@ngeJ? a%%%?chgﬁmﬁ? EBN! (é—B B-A C-D, B-A-
a%’ RGP, Bilghoie EoPot C. - b Gr AP - A, f-BA-D, C-B-D-

N &h9\.d beans el 25 _abbys, @@SREC Slyiﬂlctﬁab ('JIA—B and D-C-B-

‘udes,” or correspon to the size of,
Aemmo@st}&nnbatrmemep‘r of:é}sessae@nqnéaqm pl@f@ahly random it is especially

h
prgﬁr Baiiq 9 8@‘5\@ C?Iéa hflevglger( }le\f eo r%agﬁggélﬁ%éé gh‘?ait result 1é1 conaplete or
patal ARhREMBD} A$ the ﬂaﬁﬁhgtshqlwﬁde |(é pl ADB(GZ MeACD, d)ABC) It will be

unnat ur al flankln es i d su S ca
SOGEEAED | Yo 2qn M0 A0E eI, B AP nfnBoa] dgessembly
dib@niSNS W5 ehe idtbek BEYepRictsarbf fe@h@@gémfenp eeRs&ed and

presented. Class llrestricted T cell epitopes can

r Thgeordert obthe seEmenl Doudablyohaélieds reerdered g%fhota?faflﬁ?agﬁamnged

u f f

re e e R e A Y S oy oo ot the
stni@tuue af the Ipampeptgiene disdipgesi wéﬁzmpmtbytoampgd% abmgatelps ptherwise alter

aort ant ature of | - r e
aty P?:gft PPe 198y A1peate n‘fvgc tlh org}ét o% Rﬁ%fg%ah'n@%osgﬂgﬁéably’ the
selzthehieofritied iparenh IRBYV kpd]}ib@ti&@lafrd: qandomltyorcatrasged| in MdCsynthetic
nol ecul es with flanking sequences either side of this
P PLILE-abi | i si ng binding by associating with conserved
S i GLELE BB/ & e & S8 (ﬂéﬁﬁa tille Mdﬁs&@édc%éﬁswitﬁ a disease
a segjuenlce Sﬂ%e%lse%gle%t rraﬁﬁ{gracﬂ rop H., Jardet sky
OrTcon;SltlonGBmg@XaJﬂplQ: the parentrpalypeptide Uifaydﬁ’ aFlPOIIZPePUde expressed either
Biaded with an EBV
SR B080 o cpncer solf e z%mmé?%%%”&‘;?%sg oy e
indtiogem blh.u@tcﬂak the Nmrm e‘aﬂ‘gqmly@ﬁdama@by seremqé pfie the group
functio of S -restricted epitopes is
CC{"S’EP%E@ Wa??dl@wg% no acids long. The size of
| iTyesment @ﬁdﬂy @RESreR esmanctatifed ﬁﬁ@ésﬁl[tﬁlgeﬁérﬁw |amciatea| with EBV
processin like class ||-restrict pito

g EIRIPd B MTEERb AR FOB PO SCy o ol aonEy fpeludes, but
1sS OB L&diridiBa ShZ Hobth ﬁ’gnskﬁsan@ %ﬁlﬂlé‘lﬁbﬁ%ratﬁfeo Mstdre (PTLD) Hodgkin's

foregoing, it is pref e, but not essenti al
Lyingheihz endhasohbargegpaberrcinematNPEAst 4 ami no aci ds

PO aPrEtd Binpo SR g N AecfenReteBHATH sis%rgéo;lye & sogment

n1no acl era east
acamdiﬂg ae itlgts invenkioromey meedfemazbdwtahle dizathat 8 hejutitised to elicit an

acids. Suitably, the size of an
RS ISP 2R, Ao eardet B9y B B5Et REY AGBRFIE T nomber
ofEdcthts caP iflRhES ﬂfe&ihbiée'cﬁ‘%&ghbﬁtrblftﬁ@oﬁﬁkﬂﬁpl&ﬂh@%memﬂeﬁsegment
preferably | ess than 200 am no CI ds, nore ref e}t of T cell

shaadd be pagferedly ehasa® saeh Hat ltrfﬁPI@ B OF SPHBIRPIAS
e RELAP AR F5cRRHg FfitMBAE PRIATSAEPIVthe art will recognise that class
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| ess than 60 ami no acids and still even nore
preferably less than 40 am no acids. In this regard,
w0 poormeief er abl e that the size of the segnentBCT/AUA86/001854
smal | as possible so that thg synthetic pol ypeptide
adopts a functionally different structure relative to
the structure of the parent EBV polypeptide. It is
I—Bds&@tqzﬂ' ’Efoeﬁ apitepes rua.n beletwicnsd afd 10 emgwgméﬁt i lesgthangaf placed

ou ass of .-T c
Bamap eyt yPoRisk i arheRioret o €Pogaly i 2 to 3 natura
ﬂ§ﬁ«§ BinidoSacatiay tendifle @it Beyaet éﬁicmﬁﬂyq’bmde@s’edlaﬂ& p&r:semted Class II-

e utilised t dj t ts
CCSHIHFGT R SDIRPEDFE TGRS DU L Ph LS ASPIA OOt and may ot
réqgﬁgrlﬁ’ﬂﬁ%g fﬁﬁkﬂﬁe&sﬁﬁ@ B8f Afidie@f piddRIRRY 'iB?dUe§s1ngT rh‘iathough it is

acer suitably alters proteolytic processing and/
bpiree{sé Heanptorsl flenlsp aesédves swymia ¢ We. An@tlafrpméplémté%ﬁmre of class
g%?@fe tl’coﬁ%I fshtl.hﬁt H)ég %elﬁgﬁ?ys&ﬂﬁa%{ apcro?mtf@sl@ 1no acids in the
erw s ances prot C processing and
rrpdldis eviti i bind spdcifoajlgce nIassng\riHﬂt msl)eculék with rfhtbklylg ststmmnces either

conpr t one t
sGhet i fi5° Spire ead BBy gRarafty St Hin Aoy Slan i Viner sie
ofeMty BIMAIU ARigdks th h%ecPI cabemabpandahtafbmer (Brown J. H., Jardetsky T.
Al ter natlvelng/ the at | east one am no acid. i

SeySeriank. Ci.nStarplefler Pébine Rodéh miioruingsghehe :Wél% D. C.: Three-
dﬁx% Fstﬁiéﬁﬂe Bﬁﬁ{e A R kil ﬁ@fo%ﬁbatﬁﬁﬂt’i%ﬁgeﬂ HEALDRY . Nature

one or nore other segments. Suitably,
1393 o%é 3683 Sbbt"ﬂhue s fupkctional asgien tof wlass dlgrestictadnepitopessis typically
leﬁF gﬁ) ée?qnf’ﬁé tacﬁlgzé}} ;%g g%z{e%lfg%gagaﬁncaf) oﬂgdagg gnd %rfgctors effecting
tl&ﬁlﬂ?r@é@blhg, lilte dlmﬂ-re’k&&ﬁrﬁpﬂgpw sreajviite vagiehld ;a],thcm:ghauch epitopes
prefera | east nt| uou no.,.acids and.
a%&%qwﬁr é@&ﬁ?r fPeq baadSmlls 58,4615 B R el Freterable,
bhh@dt eddeBtibid@nt ihe dlzelo® thelegMentik agdiesks 4winiiho adits fpmf&&bly at least 7
aci d sequence contained wthin one or nore ot her
agdnqlacidy waere Preferabbetidpasy 12 #mipg acigs, RRFEIPTEIERDLY 20, afaleast 20 amino
atids Ql%: Fo¥EprR RPRP bt fegsq 138 driné QH@;{ 'Sﬁﬁgolly @ si-Ban t}@%gment is less

cont |guous am no- acl nore preferably |ess than
timri2 00§ eoniso andmon@'clpd@"erahb'rlesqdh@m &0Qbaypinogsyls: mare preferably less

tlgﬁé(? g%ﬁﬁ% ag:ﬁ n%mg% :pge eraby rlgsspt'ilg{l %babmxn+ ggﬁs 1ﬂ81r<1: g}gferably less

érab ess 't
tmmtoogm@ns aéilds,inore (pmiérab@l’ldssethan%mmmomcafsemd ka:lvyn hmsespreferably

contlg us an1no acids that. are i ent
o5 St Sl SRR AePTa F o SRl essben ah e fids. In tis
ré%ahﬁ” il 150ﬁ1%fé?5b1€[iﬁ£ At REk d}‘f th&d dﬁn&ﬁg ey §ma1§lzl§ ossible so that the
sequence overlap (also referred to el sewhere in the

sypbelic palapentide adopts @eﬁm@tp)@aﬂn diffeetheiiugurgyelative to the structure of

thé) ¥ %@Eﬁvg%olg}geg)g@ i aisﬁgﬂéﬁ&a%&éﬁ g{ra F{eesﬁgér]gp E}ge selgme{lts is large
eamtgh © ansmise lbkadf @p:leﬂcqpaspm Iio en pegaciadlygorefetred embodiment, the

boundaries ar.e ssed ef.ficiently if placed beside
s OESI Seﬁ?ﬁ%o‘%@?ﬁ?ﬁ%’fm PAfS bi t processi ng.

Pr %%ﬁbﬁ%sph&w S Enlissd & spase abjacdnt segraents hedatbiczte each other.
he over In a preferred embadi nent, when

%@@Wé‘?ﬁ ¥ HoQROpAL T80 B0y e FEEDASATIEBE B AB Al RidHe scements.

THe shRRP! QUaMS IRANEPLASIHE LR KsIRO IHd/Se peRBS@AMECS adjacent
and/sor noncongerved gm noﬁac:l]ﬁpédl?lf%rences Consérved acjaeen

sogmeits(s).c bns axefered icfbedismne of this thpe, rthe spargr pgomotes or otherwise
e%ﬁgr}ég? p&écigﬁ‘c Ipfbcessmg and/or presentation of adjacent segment(s). Preferably,

the spacer comprises at least one amino acid. The at least one amino acid is suitably a
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correspondi ng parent EBV pol ypeptides. Pol ynorphic
pol ypepti des are expressed by various pathogenic
woee@ansens and cancers. For exanple, the pol yneCpAi2006/001854
pol ypepti des nmay be expressdd by different vira
strains or clades or by cancers in different
i ndi.vi dual s. uence overl ap_ between respective )
n%‘ré]‘&%eamlgo j2gid, ﬁg‘ge‘?eélgﬁlea@@on?%‘ii ¥ Seelerablyy alaning nAligmatinely, the at

l2pi drePenifieasigneSEtdiat may result fromany shuffling
or rearrangerrent of the segnents relative to their

einnsatHrﬁ@_rr@ gabofimenh segnents areEBkstct@dlsy@e@rat they hafe partial sequence
ic%é\oﬁﬁf SR ROLS offhotle 81?1%%%%%}@%?%%[%{@ agggcla & gcgth ends of a

orma syfthetic polypep
reypediys spegment hhmnigecontpeised deteastnd whitiguonh @atins agids, nprsferably at

' t oget her, rel ativ t he order in which .
50 SR S0 dRiasn SodiRo Rut ash B Sar et o acids, more
pdsrebly dEB¥aqioly pepidudes hinitdiagids &GAr ShenSweRe preferably at least 20
over |l appi ng segnent s ,\ghen | i nked together_in the )
© VWPH_%‘?%? m%@r:y%éleﬁt 2! @%{Wab@@ pt hemefiogoys with, astamine agid sequence
chhiatd WethtrPold 6 ﬁbfé&ﬁhﬁr & s‘ac%c iR PRIFEEM . at dIhe or eacih end of a

pol ypepti de, wherein the different structu 0es no

IeSpeivE esegmenio thero s womprisesh dess dhan d96ocintigecuswaiing heids, more

R Vi t4 e rml,i. t he case. of. four
ps%ﬁ@%t fségéAtE - eg%lﬁpé%g%n M gg?ﬁﬂ@so ntPGu é’ﬂegfergmyn gess than 100
catigdeuso hmirive apids, embreERfqpatly degst ihde 30N dodtiuolg amino acids, more

- aM no i d gverl.appi ng.sequence with one or re
o 3Bl e BB s G 4oLt 30
catiighowsadreito hoda MiaD ared@érica FRUSNEH01BEHHAGHRY af QARG sequence

A-B, B-C and C-D. The presence of these duplicated
couidipieh cadutope Y BIoFg jother Rt said segments.aSuilf fequenge overlap (also

refrfddCi EReh e lif BDPERhSRL Al ¢ 08 LAl v i
to the parent EBV pg?ypéptll ge% Ioﬁlreg&g{ﬁgé g%%éigﬁés o overlapping
segrsats hisrrelesablgrinensyiezpotpiiah lepiioped (it aagment dwiuddaran dire not lost
egu r t..one or both.ends,of a respective,. . .
GE B, Eloh b e S sl TR bt PRdiRed ictently if
placrddresideant nelaaminb heids shuit tinliibie psegseng. PréfeRbAMtk segment size is

seguence over | sizes are contenpl ated by the present
abloﬁgéjfﬂf? ,Slmfg%%vgﬁa%e readily ascertained by persons

ofin Ski prieferiRdt B@badiment, t whén Pée@hRAAD BV Yariiat sequence homology
n%g/éessary to utilise all the segments of the parent
thengRetyseyp st hamolagoph segemmees satatdn enprise egnseived i and/or non-

Co@géﬁ@@%{lg%idsmge%#é@ at least 30% preferably at
| east 40% nore preferably at | east 50% even nore

plengarags yor anon-eenserved Wiflevemnesmonay goetgoaldl o @blyneAphisms in
9 f bl t ol t 80% and still
corzrl.%?/ﬁeong#g? g?ﬁ%{f )};ﬁa\/te p?)lé/ggl?t},cbago A)P8fy?qsc}1{ghlﬁ ‘,ﬁo 0 ep I areeg)?pgessed by
vapiohy pefhbpeiic segmisnearidScans@d. For &henglenst heBdphiefpolypeptides
ml h@eesyé{r]t thJPC {ﬁ)l%geﬁtﬁ]; de, However, it wll 'be o
Thefe PR GSE! PRAL TS Vil wrams g sldes prinosanaers éndiffesmt individuals.
PEQEhEBYvERpYREPEdIR s AVe bSenitntd isﬁﬁ-gfe}%lé:%ﬁfﬁfg?slteodﬁstruction

the synthetic pol égleptl de, the greater the popu
of BVesrigRe eryenges diat mray oyt Heomh enp chyffing iodeeamngament of the

' 8G8SHve P [ mation.fr .
“Fhe par en‘tfe.EJB@/Ieg{)%%%lgt(}}geelsﬁg% ggj%%lﬂl 4 gﬁ & 9{:}'}’?&5%0 iﬂé\éerlappmg
segificnih as gessribed abqycla;@émp]mmrlhtd fmglincaa?dyn&ﬁﬁb PPBBEptide, E rrllally not be

r.at i thetic,P pepti des Persaons of skjl.
ne?%s@@ﬁ etgl g#?ﬂgﬁ(ﬁl? %’{l%b }%gﬁgpéﬁ?%ﬁg\m@ﬁ At itH%et er relative to the
ordgrnirhethich poiremepidirde segments are normally present in the parent EBV
polypeptide. In this regard, such overlapping segments when linked together in the

-

synthetic polypeptide can adopt a different structure relative to the structure of the parent
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agai nst EBV or a cancer caused by, resulting from or
associated with EBV, it may be preferable to use
waegaeeees i nformation froma plurality of diffRCEAU2006/001854

pol ypepti des expressed by EBY or the cancer.
Accordingly, in a preferred enbodi nent, segnents from
E%\EI urality of different parent EBV pol ypeptides are

KR heherely sy hffsrea]; straeivec ders| Jefeproviis for one or more
faetionsliafghc | el iR1eP ee&?g i i
respect toiaﬁﬁ P‘ﬁtzﬂemaés%rsaeﬁﬂ;pg%eeﬂgtﬁeEE\%} po y%geptlﬁd%lg %ge of four
spsEltp| A Bredp eash spannisga8 cwontigyova pamoi ecillarofs ther parent EBV

[ t,] t nthetic polypeptide. In .
ek Rier e e d Raling Bfy SYPARGh e PEndERRh cE pppiore adjacent
segrgeritsyPhe pwnyl]r[]lf_ﬁeipt polgperfidiet WﬁlE)éq.\z}vﬁ rtllupliyzﬂec_l \éHr-eiuﬁﬁhbe acid sequences

seguences wi thin_t he n pol ypept i are
DB G 1 PnE-C RO L B e st frpmiceied sequences may
bpehffieipt todkendekhedisiprhh@hicturd ahd REMrb SRS oO4ite Méhction relative to the

[ nvg\ﬁéyo%ﬁ maé be prepared by any suitable procedure
PRYY8 POLMSBEASGf skill in the art. For exanple, the
Palhy P eRéiR i ' S| | i8N,

synt hgjgi S %% %oiggﬁ%ﬁ%gé sy'rt1t% %gsltésébg)gt ?gs%ﬁnge%p,ld% 8rrld sequence
oesiappit ene pnbathamde of @ respeditvieee grentan db@tid Shaarido adid8 However, it

l+{.d i nt hesi s: Practi cal proach. .

PRSP RSod A8k s AR cBineg, B nd (RoatsBBe SBFi gizes are
c@gémpReA) by Bentroese snwehtionPhioly cal & readlyPAsCert£hddBY persons of
sti'lbui%l oxycar bonyl (t-Boc) or 9-

lf} U "met hyl oxycar bonyl (Fnoc) chem stries (see

CHaps @kefBrable Bht &0 haRBsa8f t@lutili !

PROTEIN SC ENCE, " Jopn WI%tey & SIS%,BREEES?%%%&%%W EBV
padypepiide innthe venamsguctioggal tigopynthatisapeypantidedSuitably, at least 30%,

p%e&iﬁlh? St Bast4d9;, &flore E’l}-}%&%ﬁ% Z%Qé{,:%% %e}q rﬁ?rg lf);é.)[{ir%bly at least 60%,

and At herton supra
eyt reeIgpr¢ioably, attleast 0oy pesptore prefamably # I¢se RN ead Bill @ven more

ur.e; i nclHgi n he step © (a eparing a _
PRSAERIUAC UL 08 BReP R EES aphheBi e % waet in e
cquiryetionl eothe dentheto golygemidey Hohevérs itpelllyBephdd#@ood that the more
wher ei n .sai gl synt heti c % nucl eoti de is operably
SoFRE O TRPE A PSP A RPN theb B riiiec 9 gonstruct the
sysytetio epd1gpdpeildy P et gﬂ:?te@otﬂ'@rﬁo?ﬁﬁti@n pé&%ﬁigbt%ilpfbgr%§ the synthetic

different segments of a parent polypeptide, wh
Pypeplide ghamimmanesan; Rreferablygee kesuciqe infoginhfien énm the parent EBV

T ' [ [ [ e 4.n the.parent.
LR PR AR P Hetaht dr A abpos RS b HRASEE Bhitopes).
construct into a suitable host cell; (c) culturing the
[].&0 ress the synthetic pol ypeptide from
P%g'?‘gatg(ﬁln t}wée’{qtgétgco ‘i]'?'P deSand (d) isol ating the
s Petsoad bLskilliy feendrt dell apisiec1adithdlwhen!d#6pRim@SEHthetic polypeptide
| nve :Yon grow des synthetic, polynucleotides éncodin
aGPHE % t Hlet iCANG56IPIept hYe desulingdeamy phassoeibisd evitla EBMs|1t may be

préfergld tth ehdeC sERRALE YRfoPm SR rﬂoZﬁ ng ﬂl]ﬂ%litéfy U NG font polypeptides
pol ynucl eoti des operably [|inked to~a redulatory

eXpEIsyIsRY BBV edhe mnses Ywreomdingly, donprefared embadiatent, atdnyents from
' i.on vectar.. For ex e, the .

o BB oF el A0 R0 P30T E O R o RAEEP S rork et

padxiteptide hecondisg e kheviagenions itak pasferablel iaghisdespett @ utilize as many

ect that integrates.into a host genone. Typically,
p %ng ]érﬁe\é lﬂog}ipgp{}]ctlesgas poss1bie 1t:rom, or in relgtlon to, a pglgcular sgurce in the
construction of the synthetic polypeptide. In particular, it is preferable to utilize EBNALI,
LMP1 and LMP2 polypeptides.
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pol ynucl eotide may include, but is not limted to,
pronoter sequences, |eader or signal sequences,
wO0 woseired bi nding sites, transcriptional starPCHAU2006/001854
stop sequences, translationalg start and term nation
sequences, and enhancer or activator sequences.
Constitutive or inducible pronoters as known in the
ar Buitgbdy, c amt dwpraredeblpyseanencenvsithinote parenp FHDt alypeptide are

g@%dpd Roffl hO SRRt Ale e BRI A REQIDL er s, of

rid pronoters t s of nore than
onTéhcp rsgmbnam polypeptidgubhitiior ynyentipnuahagobe derepirtd by any suitable

en a a p for .the st cell ed for .
it (S ABIE0E BRSPS prante oBE aelepfide may be
syﬁthbsiiesl B suitloaklysthesg ot élilﬂ@haf@@i;}%ﬂib@is%ﬂdbﬂﬁ&e@ff@r example, in
of host cells

f
PateE s S hph At e haig. (MR SOlid dfbaie Bepside Sitssits AgPractical
ASh&halite prRs k@ifogcgrh%dtlﬁ l@b‘e@é’ d Be(3Pkestitan 2?5f9 2023 Syntheses

transformed host cells. Sel ection genées are wel

a3y t hENRIPY. an@r wi Examypey \dither t h@bmﬂmcywwnymseﬁt Bahe or O9-
e f r

BERSRA DR AP bR (b0 PRTLP Bt o o,

QWEWRR&@T@O@HS/INEBRO@"@INSGIENGE}\Te]m WI]EyI&SSons Inc 1995-1997,;

STAPRTERE SR i SelLRBanf ey Subpets el B chgpica Co.

Hdaegor@sml $ihd iAdiedtonfand Bhbsir@ndp@y. purification of s ai d
usion polypeptide. In order to express said fusio
o?‘ ? e(hé th(p poll’ygemlél@%g@& |b9 pfe@a;qdd)gtad)rgcedure 1nclud1ng the steps of:

ay NuCl,2ohiiAe s acRALH E&hsﬁﬁ {iRGuliR ect ﬂ{éuf BB@/ggagotlde encoding

expreSS| on vectof so t e tran I oOna

af yyathetic giolyteptiflel sihsreip sridneymtlzatic pdimmtﬂoyldq ds @penabb' linked to a
r?@é{%ﬁlé&}?olgﬁtfél%{)}@@g%eﬁ% g%)ll 453 et1cf: lf)% ypeptli)cf1 ] (t:cprrelpnses a plurality of
differestshgimeets Sf ] @B&h‘ep(ﬂmp(n%ﬁherﬁﬁ sptb]rsfegmﬁnt@ brdlinked to gether in a

AR TR I BB P AL O A

th@)f us ii@fod hlgmwgynqﬁubwoﬁtfubﬁmwa ﬁﬁfa@[&ﬂid@gée@]p hy For
the purposes of fusion polypeptide purlflcatlon by

af ©) ni t FuicHinsnthe bertaphyo cxmspwhn synikaticinobgepide from said synthetic

c@ﬁ%‘u@i %%édchr omat ogr aphy are gl utathi one-, anyl ose-
I'C or cobalt-conjugated reS| ns respect i vel y.

I\/aﬁtiiy sumlamgrthezwﬂwtlepalwbptatd ein"kit" form such

?iﬁé%?dl%@i’ e Is'eg &g’%we 1?% %trrn?] é%;n%?lm% %I}%ﬁg;ﬁcimo iHes encoding the

symhetfd p)ﬂypepltldsyﬁ doaeribad gbopé,eiserdlbss kiRt @Bﬁﬁtrucfshﬁampnsmg the

St SrclBRe S OSBRI 5 ATBRHEP 3 VB 9aE ner

We'l“ﬂle MM eBndi8t BiptefbabBl iR forMTes ‘éﬁ?&sd%ﬂ)@&'t& For example,
(GFP). This fusion partner serves as a uor escent

the gYPTESFATE NeHPT G@/B hehé Telfseplicapol ypéiptdhiemegomahevector such as a
d I
PN 3 1840 050 { R SERSIE UL LR B o

pab@e@smtr@ wapdedlidd, émt isonat! lirai¢d tm ptbcﬁmatef sjuences, leader or signal
0l i nventio t| ng cel
SRReRSElip et S pbripapinal S o e isaegicon ransiatonal
stfak toamdC yeirmiiveitioh Cseqmnbw;i Sand Ugthaiéer fdrUatioaee Requentds. \GnStkutive or
are particularly useful in this

dz‘f sorti n éF
ol PrapaiTe + Risin e b s spntqnpplated by Hie igyentioar She promoters
nﬁtlysc% éiﬁ‘l‘é? nﬁﬁ&‘ll@%%@u&llng%\f&ﬁ@te% bERybrid! ?fbnﬁﬁef‘s \‘;t\’ﬁ'%a,t R3foHe elements
, Thrombin and interns (protein’intfons)
OBmOéwthanemee?r@mm Phreoregakitory @0bmutﬂ|eaﬂl<llq/wcll gmalbhbe appropriate
fusi on pol ypeptide of the invention and thereby
i berate the
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reconmbi nant pol ypeptide of the invention therefrom
The |i berated pol ypeptide can then be isolated from
W b@70eR1HN partner by subsequent chromat ogr apPCT/AU2006/001854
separation. Fusion partnerslaccording to the invention
also include within their scope "epitope tags", which
ar uaI I E t peptide_sequences for which a
chc #5e &Ies/ eXRIess{ng; PRFIEoUS\iFPes hdRFORsIdkh pYRIEssigm vectors

aﬁ@ bﬁl%ﬁ: e §to§'§9f:ol &ébtﬁl@@ QtlefldnSWH‘?l'i‘ @Hél k a@%é’c?%@l h&st cells.
are readi I'yaval e i nclude c-Mec, enza v

h alerpeRrygt 6mefi ﬁH}bOémbnft‘,lthexmgglonNep@rr namtame Ia;seleatablwsnacrher gene to

t b her forns

alﬁé’xmmﬁ? Eelga%)O n°6t tpingfqrgl%g h%glgt c%'ilg %él%gcptfg)?lt genes 'F%eyw%lgicg%wn in the art
aa@mu@emybwﬂdmn@oﬂnkﬁcw&b that is inrnuno-interactive

a _conformationa I.t on. a target antigen or
ol PRSI a0 e & Q¥h paRacs (BaiesDy provided by the
eﬂ;ﬂ%mgﬁi’lvécﬁorg S0 tB#t ﬁh@tslyﬁth@mb BHbBSL d¥0 ! iBvdidh ik expressed as a
interactive with a glycosylated target
lgogmep tigp ity sajgt @ﬁwpm@%@u@%@aﬁ@@mﬂgﬁ ef fusion partners is that

tlfe?%éﬁtli&éntﬂfﬁﬁt%ﬂ Qﬁi/&ﬁ%hﬁ%%dn 1dbﬁs18£fp‘3§;8§ﬂufy IiP6Mer to express

sui tabl e met hod i ncl ng transtectio
saifl afysipn r palypaptide.t HeISchmewrsofto vitgatsh avpdlynupdeatidp eavderding to the

BRSPS, AL ARS8 Be s

ptmtnetrland the\mmnuoleonwcdmmm oduced by cult ur| ng a host
ransfor h.the s nth c constr . The )
CoNal PO SiBrigh b} SPlenGROGF Sl ikgFous el 1) glutethione-S-
trh(ﬂéffb{raw (Gsirp eFEhirGén Aff BHRLEISGOMAREE Cb’m(ﬁﬁg prbRi981BP) and
This I's easily ascertalned]d% one skilTed in the

h%’%atmstlﬁlrn@ uHfSo.oukich @r"e&%f@iﬂilﬁféh vesftldier isglition 9 éhenfigion polypeptide
b eifhﬁlt}t Qhror%geg{)%ﬁgltl}p glgflﬁﬂafegﬁng{)% aty @lsidh gglg‘ﬁ%ﬁfey Bl eation by

One prefer Xpression o
affipiity sbpahategrapieyo rrdhemglttrmatnm fonufitifyoshromatagiaahy erd glrtathione-,

Iﬁp@er h%l vec;linT ut heb%ﬁg}é?m%"} ?F%i}llsgrgs}’fﬁgYﬂ¥ eMEny speh matrices are

awilebleas, "kith rfom,amheas tBE DIdekpress Madysteny (Diagett) i st dvith (HIS)
ion system The synthetic

fvvnth a baculo As expr
Lﬁlﬂ Fsdaél rfé? g@%f’ﬂ/éﬁi‘éﬂﬂ vafb%wie@a Ig\# prefraved gimbodiment,
th%iféddnﬁﬂnmﬁ pbRAuAEStidesk Bﬂ)réés@@ e c%ﬁie?cﬁé’ll v%ct%? B\fTEAGTM

exanpl e described in nbr ook, et al
Clhanithgs fu s«ormmmﬂyhmmumhq o livizsp ﬂngres«aembprotem (GFP) This

Rl 85Lcs BB 0SSP PR o o e

iny gstom theeq:er&ﬁSd by fluorescentd dderb8@H)y, oriby ffuew tytonleay. The GFP tag

SR LR e s BT et of e mvention,
or1®9 Solkfi8Z kells whighkkpretd :ilﬁlsﬁﬂé}j%!ﬁfeﬁtlde ofahé Hﬁ/eﬁtlonTm?ow cytometric
mﬁ@]ﬂg Cglds of the synthetic polypeptide can be any

a1 upreseense @P%&gat?ﬂr C%hipr%ﬁ APPyarg @eﬁmﬂlaﬂg useful in this
1aBBR ApPliddiok. PEFGAD &P e Fsi SR IdFAs AVE Pr %c(?gécfg %B:@%jgg sites, such as

derivatives during peptide synthesis i
for Factpy ¥ tIdgombin and dntefs fprateimintiouns)y whirhadlow, thé relevant protease to
&
e a;}jpnoge%p ﬁ%}%r%‘l)%(ioﬂ ]ﬁ/ge H95e 8t Jhgi fovgntop and thereby liberate the
redorabingr- m}lmtlde(y)f ﬂ&e metition- theeframo iThe dibethted polypep’ude can then

I C norl euci ne, norvali ne, hen gl yci ne
S T T WA ALCA TR
pattneSaREs18irgf toatht MdyeRfibllSlso include within their scope "epitope tags", which
are usually short peptide sequences for which a specific antibody is available. Well

known examples of epitope tags for which specific monoclonal antibodies are readily
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The invention al so contenpl ates nodi fying the
syntheti c pol ypeptides of the invention using ordinary

woriogoed2e¥ bi ol ogi cal techni qgues so as to alt ePCT/ABR006/001854

resistance to proteolytic dei@gadation or to optimn se
sol ubility properties or to render themnore suitable

as. an | nwog@gi C agent. Preparation_of SXnt hetic )

PRISHICEEicd3C, ARt R YEus haemagsvtinead BEAChiags. Alternatively, a

fLAYE PhiRG mbh) Be !r@ﬁh&fsﬁ)dp&ﬁio‘fé"k}ﬁlle? & iﬁﬁﬂmﬁ'@y €of Q)‘?ample, the

nucl eotide sequence as set forth in the sequence

fpsign ipagnerr m@}’g}?l ay agligenitinding reequide dleatiic émmung-interactive with a
i di u of. i e nce as.set..

opERkAolf KA B 30t Bfifadl’S: £° G- REMAPRRA ASaHRhtion of »

tengbiodntngant &.g.5 e migdendindiee seco@ne aehatf ist B@muno-interactive with a

g|_{;ol gnlucl ?oti de..may share at |east 30% 40% 50% 60%

GOV 869 T BEA 8% 95% 96% 97% 98% or 99% i dentity
Wi The t18f of etk RRILIndahs SpBREEcASre@tinfoaht MotteliNBay be effected by
sequence Ilsth%éﬂThe present invention contenpl ates

gy fiie methndyinclufivgtiransteciion 9o rgnsfhanaipng fetgheice of which will
0l . . . . o
2RHaeRh! gt abrea kiAo btang oby BUEl A YA gre ofsitin
the ¥tluced by any suitabl e techni que. For exanple, such

po et . nt hesi sed de VO, usi ng .

r egﬁ‘lﬂﬁélca&gwej%ldgsaprgc i ?%’re 9&0%8&9( gl?ﬁ P]éﬂra%g‘fﬂhﬁ h ecél?fgn%g a host cell
tiaheXoiraediesith | thedsyrftiostice xangphes. The LonditRak . apddopriate for protein
R ERNIRTAL Rl B TIPSl RSP Gh g araiaddhe hos call This is casily

ab@lafiied by @R SRUBN HEMB AR ABroliSh FIUBIAY ExFerPUnYiHeal eot i de
encodi ng at | east a segnent of the parent EBV

poPYifbl herd cglel forsexpaessiongmae de tnsokargeticeon eufarynsic. Ome preferred
A d | gat:] [ -

R B 6oV an ) B84SR TR o

beetedviinsehmay be Hivckprediacd. ddearatively, thehostxaitphay baan insect cell

shitPag] R BRAbIE SFS LAt iAW Be sk Frtn X e B UEY Ebgtission system.
heTles synihyetic @otypepiid mby bé esdhiently Peepaddttyel peison skilled in the art

ol ynucl eotide s constructed using splicing by
G Fangarrotstolsris Bh S aoeiespoastr oy Sastanphe? al., MOLECULAR

' t 9 ' ' : .
cimsuoei yssopyerer, Mo(IS0cH RNl SR o, i

PREICHIBES SRiongi &f . awd: 1714 1Ausbyl eHowky EURRENEhORRATHEOLS IN

j i i ndent ..o
MO ECLAIGE PLORCRICRRAL WAKPR! SO, 1, T8b-J8RRT Rkl vt
18 @ndtlbuend Ggligdmee: sy.n CRERRENT ARATOCOLSMAT PROTEIN SCIENCE (John

di figcation synt het.i c.pol ynucl eot i des may be
RS obBegR B8 oA, MRl pCoBbta Y PG o a
SUB hing Rndh dfatht shithetic PoIgpéglide daR Bef dngaldnOtsurally occurring or
include but are not limted to the addition of o
apy aﬁ'iklraﬁ’@/ WeHuBRcERingrack]. Fgamples fd Jyopatyial |aeune geids wad derivatives

dbfifg PeptBfttdRthedis iREAG Bt LRGN BLEEH! B, Bl M8 HSH Batyric acid, 6-
2' O net hyl an

phosphor ot hi oat e or rather th
apphshaWie 8¢idr deming-pradexyvi-plvinylpehtanoic acid, 4-amino-3-hydroxy-6-

' i ' backhone. The .inventi . o
T A T S —
sayodiig L thicppl almicd aal/ode-issndrs ofathinoderisr i bed above,

c ri.sing linkin oget her in the same reading frar
at ﬂFeeéngeng\‘RB g‘ﬁ%l %}n&er&@p‘[&s s@&ﬁ&‘i@%s%n%ﬁhw@ @phypep of the
iBRINBNLisin® brdn R nedécule HHI6 Eﬁ)hld{@(‘«ﬁlﬁ’(%l{]e@ 58128 t& YRENBE H Fesistance to

poIXnucIeotide, whi ch encodes a_synthetic pol ypeptide
proteclytic degradation or to optimise solubility properties or to render them more

suitable as an immunogenic agent.
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according to the invention. Suitably, nucleic acid
sequences encoding at |east 10 segnents, preferably at

wo e@sn6205 segnents, nore preferably at | east 4BCT/AU2006/001854

segnents and norepreferably B |east 100 segnents of a

parent pol ypepti de are enpl oyed to produce the

synthetic pol ynucl eotide. Preferably, the nethod

further conprises selecting segnents of the parent EBV

m YPERN SR vntEd R B d Mém,é{d@gl ng the sel ected segnents
preparlﬁb nucl el & aci sequences encodi ng the

selé\ecmrémgstegmnﬂ:rudanents of ﬁlepn'eefrmlon,eﬂhetdmosecﬂa golyptitioetides may have

tée uclﬂe%té %e:élt%ﬁ af s%gd%g:ﬂ t}%eﬁgq%eyg? Lgt?ngr:]gr élsplgy g&‘ﬁgwnt sequence

méﬂtmn mkﬁﬁ td Hgbridiftetoncheidtide sesacimneefortiEy tixesequence listing.
O| | onl,{ga gm‘%} ges & po nfftjq%!gg%é@%gg%pfs ﬁ';etzfg)l?;lydcleotide may share at
1@%@ Bo30n@:l ¥0%960% md% ERBh,LBORBI0LY, ©595 ©BYE Y S, 88% or 99% identity
sel ected such that they have partial sequence identifty

with hemyrlsgiidg sequencess geidprle irotle sequsnesistiigone or nore

ot {mﬁ:r r

segﬁg ?&g@g@%ﬁlgﬁ‘ Jai éaet&{) \)tn‘afetug PO Sﬁﬁgleb?{%s:egﬁgﬁn% the synthetic
thgehedesa&ed@bnb@h alemtee Polycanctlaqzndeb aang@ilagnseigﬂl@ltsgbf a parent EBV

ted n cI ei c .aci.d uence resul t
Tl ReRBf oftal"ofe nbrorBRe’ 23 Mo Rl e o BiRihg Thuciiaipble, such
pﬁﬂyrﬁhc@ﬁﬁﬂd:sf da@ el sQfithe&sed. de Ob mﬁiﬁg&sﬁﬂ@'f’?&aﬂaﬁl@ﬁﬁbhlﬁﬁy Sequential
of such sequenceéﬂer econbi nant_ pl as

Sé{p@ﬁg@ 9f DA\ isflescriheds xamplgdp (9. %fNﬁd 293 652. Instead of de novo

Skt ¢adonMinst fe@&ﬁﬂ@sn anly BL' BRBRYEP Nhahaiad u§é‘CJf restriction
Sequences. Accord |n3 , in a preferréd enbodi ment

grdenusilensesciod-lesyg ByiIckaetidel pmg)dmgafémss afsegineny of ‘the parent EBV
e ool e

RSO0 T Y Rlalof® NG YOS SnPE A of cleava

mlymarpetidest dnnodihg Cﬂnffet'mtl s@ntemsalof otheh q‘m'ﬂnd:) gpmlspep‘ude Suitable

e cont i it | er.abl e
RETHERET teniwee ot S0 b St it Tl Bl e Sont 1 Ausuibel, er
AC(sdpta) afd @ Paimbedord ef 801 @ gpraj Whidhi dre ¢R0diSOthted dBredivbi @eference.
aci.d of a parent, poI ypef619 e .sequence is preferably

Prefpeabdyn the avyathstie paliglustesiifleids gorgasiednniies spliging H@ overlapping
SRR BR(SOE; Jaé%méxagfglé @é%@lllb SPHABAGH &l &”ﬁ@b@ BIM@ShRiques 8(5):

| ower pro pen y of rmng esi rabl e € sequence

8-35; 1294 dypoli Elatf@bn@efq@érﬂﬂé%rané 1p4T, |Mdfbods Mol Biol. 67: 141-149).
ce) t f cl t.

SEIURPORISHOR bt Bolcd BACHEldhs sRer S AY P RefingBc on, and mo

disgtednd Sanlywyle Ipartivalae cicknigse i cbimtuctlhgmecsgnmaum@struct

Cr R8Pk md il I RE b o TtEe Bagfistey BOaHced s a means

dfeipbichdihg AtrREEVIRE stabili®s akd halEPife, YsEiBle SBHifehtichsOhclude but are
the reverse transl at ed sequences. The net hod

ey tlingtedl toythe additien of Slepking ssqueness ofgribe-syaleexy-nucleotides to the 5'
@ded}%n WEdCOH thd en AOGRILNGhe Fe 'oﬁpﬁésg &%ﬂﬁ@%ﬁ gﬁ 2f G%Qkﬁﬁ rather than

tween segnent - encodi ng nucle spacer
phesplehdessteyaseaykbges ard tham thegdigodeoxpriborsigidotige bmbone
are_p

o R8rRatiog' Biestfre) ORIl o PR L, Bbavcing o symtherc
wlljgelesdteaki lﬁiﬁa(ﬁyCdHSieﬁabeﬂ hsov3, Sp@PHKing el&ﬂﬁimgsogeﬂ{be in the same
S C?CGT resi ﬁlue is su tablg a neutral %g’t acid, whic

Elﬁ% Epe 6 ISpsLousleic egi¢ SeAvangss, en?fﬁﬁn FeEeRt FOFRFRET o a parent
FONIRES %o brakiangnihBtié ?6%@&%&&@%& EncyaBs aSyRthbeE polypeptide
segnent contalnlng nuclei'c acid sequences at | éast one

agaending toube ein¥erdiong igblangwcleic acid sequences encoding at least 10
segments, preferably at least 20 segments, more preferably at least 40 segments and more
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whi ch encodes a variant segnment having a honol ogous
but not identical am no aci dsequence relative to other

wepmodet1segnent s. Suitably, the variant segnePtT/AU2006/001854

conpri ses conserved and/ or rmn-conserved am no acid
di fferences relative to one or nore other encoded
se ts.. Such differences may correspond to
Pﬁ%fgﬂrir'ﬁ& pihieattsl Udssegmertssafedl Patsal Bolypepinlefire ramieygd to produce the
sonBest pRPhucidegener ate bases are designed or built in
o the at | east one variant nucleic acid sequence to
gi Deferplely, the alethodefirther] donpuiseyselsctingqsagsats, of the parent EBV

Pr.ef.erabl e r onprises_optimsing : .
RE v ahDoeTRIoLRE 1 RS RIS o B Ppcie aci
ssquEhcdshatcading she selostedt edmehtsi i entgryfelyd ahitote ardfod further

hi this regard,. it is well. kno that the )
COPRHSESEHAlY Hrking ths, Byclgie ¢ PequeRtesiGaghe (Pafordsthe synthetic
peBinvelestidy. FaBhE¢TBicABM sehidincs Ry B bfi &drRBe8ddsbr $8HANcIeotides.
usage can be utilised to enhance the | evel of protein ]
exDHESY), spementnars selepted oa theobasismisine. Additinnally; gty the alternative,
. al ' .
S8 A0E. B, IS5 By 0L AL O oy i
sedreneepyabeirenth afe exiete othercwgorstsi A munpkzr exftfadi®Y can influence

L RYELSHHR L D SHBOTIBEPIRRS NG  pcncs o

lagt Iamotlfﬂls ioff I d‘l@}igzgécs ﬁu&‘lai‘g eacidseqabices ha@%oﬁ?t&héébfeéhm Qlllq sections of
t he. pol ynucl eoti de encodi ng segnents. Preferably, the )
ppieicracy) bee Bishvring o g a%ﬂewﬁ%e%onc&ﬁprgobaﬁ@ase chain reaction,
PER)| 61s@6h EQfuch QA0 cORbinAhSAlabRIl proyilalieh if a bacterial host or during
poL¥nugIeot|des according to the invention can be .
ABREFGHIR Pf AReENRIBAY Yisyes Mopiajnipg | spelycteawrricde Ancardisgly, in a
£ I C t t € [
PLAEEE SRS 0ER! IS BBl AL SIRRG, B s
idemiify eryhanmlegy with@nasr merd ether emcoded segoientssare Mbvelinked together in
hoice of . regul ator.y pol ynucl eqti de and synthetic .\
of gfteiatee [ HCRUBGREAY Crlomioloaht ot Mtianinayy Also, i
pestpubisshandiffeehos®lohd brecuspd €5 Shevlle Of spacifiy 186 id in a duplicated
ggéyﬁgp%lde according to the invention include, but,
TR Bt e Cieds &) BN ACilepl 7 PATIIS ROBPEPIAdceprquence is preferably
r@ReRAMNEMEIME GrAidP A6 rPRhRASHONE cHStext IY C#éllr?ac%ntf &6Eal sequence
rotein fromadenovirus 35 (Ad5F35). In addition,
e fsi Bep AdREerPropRIsitniod farnting an sindesineblesedyenicor(e.g., a duplicated

8
SGURIR G PP S Phen B ooy iR, excilg sk .

cBoylgeorasequaBoingarAltdA@ B elyisegrmerRe may 13:seR4t2d 306) thanthey contain a

t he rpes .si mpl ex i cons .descri bed for .exanple b )
cggﬂ)&ﬁg?x%gpglsl]eﬁ@%f §_31 {0 SNEp t ? Eﬁgffsgé@nﬁlag;dgp@gg)nsgs er}éodmg the
seEnty @htaifrdsaidtivhieieyiie sitRIbLEVBRiIcht s)&llif:iﬁré Ofgled % Srse translated

whi ch are preferably capabl e of accepting l'arge
SHWGUTHPs of DNA or RNA sequence information, can be

usph mEh6d BpHiSHAIY AR CompEsLa at;%atc i i

util irgeo? f o? Texpr!?essi gn g@ synt H_aée??% C ol(ﬂ;%ggpoﬁﬁ%lgghde encoding at
lqapfcongdpagds esiquesh by epRyegmenbenpoding misleioacidy Suph epacer residue(s)

[ ] | e. (1990.. ralo
nilyg e, BB o RSB chiuorst drlhin YhE Segffthis pregprocessed and
posaged wdticiapty. oPrafdrablf,u theh epacen aligdmsclévtidy CeriodesAQi ¢b 3 spacer
seguence encodi ng an . nosti nul at ory, nol ecyl e. The _
(PR AL SR T Ao T BAD e BRI LETRAEF g WhIEh R Befpbly alanine.
t heptionaliiehe endlieddy Refkt 66mpri¥et SinRall MahY sarhd Beading frame as other
i mmunost i mul atory nol ecul e may betransl ated separately

ST PARIRINE Retlie a5l spBisteegent lppsbaaeatsriant oheleic acid ‘sequence
whiBRUERSHETH ! BHRAY segment having a homologous but not identical amino acid
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nol ecul e conprises a general imunostinulatory peptide
sequence. For exanple, the imunostinul atory peptide

WG e@aee2es may conpri se a domain of an invasi n PCDABR006/001854
(I'nv) fromthe bacteria Yerilnia spp as for exanple
di scl osed by Brett et al. (1993, Eur. J. Irmunol 23:

1608- 16 hi an alternate enbodi nment,
SPOHPIFDSE F“i‘rYﬂ bor BT FRFaded ISeShHERs-cOMEDS éh%rvanant segment comprises

coAIBMHRASAAI ASREMsBRER 3060 %Elds@ilfféi:én%es'@@c%l & othbe thore other

is suitably a T cell costimulatory nolecule.
eppasfed  segmpntst Suchr dderencss-mey reotrastong tnopcdmpmhusmsaasmscussed

a%&%hﬁf rrréad d%?%cﬁ?}sﬁ@h%n@%{ B’a%e%@%%gﬁedf x L d]?l? 1t tothe at least

a varia
one vhuihe apclbistacidssenqodnce &s ive eiseth zﬂbdesBEd homapibgBils &quences.

Pref |y B ecule is B7- Al ternatively, ..
R e gBEpfRES  riblsEb ab BHAE B SoR SRpositon of the
smhaﬁ-‘dllb(ﬁyﬁu&ébtﬁg shét Ml it 3 larls(oAdd ErficlentiBYtaiRst cell. In this regard,

epbodi nent, the immunostinulatory nol ecul e can be

ey el nigowim ﬁtaﬁ thfh draggiationap ifigiengyoet diffarentceasians cyan@@h between
ghh?éiﬂs%h' that sBctl Mﬂ‘ﬁ%léésnfﬁ coﬁbﬁmﬁige RELTHE ﬁhﬁsefdati3 teﬂl'ian@@ the level of
an interferon. Alternatively, i mmunosti nmu

Predtiacupesssiely 1rc@p@1t1m$1er engaiismubcthisdegat oreference may be made to Seed

LBy PR PSS Bt
rqﬂattteh&ht of padtinguokent meBpaﬂﬂﬁSEBTxOboEINﬁﬁe&ldehelﬂabj'ﬂoinWOW codons
host cells to. transcribe, transla

t?) FrftEET s oo BRSPeRtiep L Ea P Lgh apsls Thifmay also have

theTBHER FYSARRInE B bblyh@16stRlcl éhcbﬂi%ﬁasregm‘éhﬂsl PRI&ably, the first or
recogni se that the size of the synthetic

S’féﬁ?lngi mﬂist @swaély dsed Gadeatare @mpﬂ%@dcfarpca@pwpbmwaﬁon
\/xgﬁ SR t t
p o ynuc eo 0 éb”ﬂd%é) ab 51?1%%{3 ﬂﬂ? 1ﬁ¥<ﬁft%ﬁ éa‘ﬁ be operably ltlnked to a

a host I'S connect
r¢gllatm/\pplmmleottide ief the dfany aa‘sthcvecmstmett a0 forr @dtuqudxs described

ression, vect reater that
o BRI R FePe ShPHER VPG et o mucteic acia
VsmdseThS yiditesf :wealatsy polghsclédidétanissRiteti@tditruéthaill dpend on
si.ngl e synthetic construct. Conpositions and
t}?%ﬁ%ﬂgﬁjoﬁ%ﬁ%tl ating agents The present invention also
Oyt DA SPrE IR ABbibisOfds ¢ 'idr?bf‘g sﬁﬁhetlc polypeptide according to
|mmnopoten i ating agent selected fromthe roug

theomy prftanpigelyde g asgy Retissiricted by p aenlicadon-tefécient radmeaviis vector
bR hy&Pg&egBHgﬁ’ses %@h %‘e}ﬁgé?ﬁ%t&?ﬂ fr&rncagféﬁ(t)\;lﬂﬁt%ﬁagAﬁF%) In addition,

escri ove, rmaceu

napclcfegott Amkaac%iacrcurﬂa v@hem dmcmimdotfembxahpla,gbﬁg@lﬂﬁﬁetrmy (2000, J.

bl T dentie e FOVREE ahRie R ARHe Rt et hy Bovte and

Caapat (@088, t Vs Rad t1$) Gﬂmﬂe)dan@ ﬁhB hfefp%@ sBfih18R afipPlfis ®fscribed for
t he are for wi th_inorganic acids

CHIGHE LY Friet kamit &, PhyHpobAr bAEE Moy aﬂﬁﬁ’oléep%]ﬂlowfd Alternatively,
ERSiehSRar® 'VifdGlbcRr§ aMifh afd ﬂ%fe%é’fﬁiﬂl I@}iﬁb‘?@ &t h&yep‘? large amounts of

oxalic,tartaric, maleic, and th Salts
WAﬁth@ﬁ%@én@aﬁm?ﬂlolgﬁ@mb@,UMy al so be derived from

L):}?g%gr.:gg Rﬁ%dtér §&%&n@e§ thaP iﬁag)égg})%trﬁirsleé Oﬁ))r/ d%r?saié)‘g’ of synthetic
pa]ry;iep&tuh’;h 1Imhghrthe P@ésorsPEiE plrmmetspe)sl farexenple disclosed by Kumar and
Bhi1eEo8Y! PSS 179:151-158), CMV and RSV promoters.

The synthetic construct optionally further includes a nucleic acid sequence encoding
an immunostimulatory molecule. The immunostimulatory molecule may be fusion partner

of the synthetic polypeptide. Alternatively, the immunostimulatory molecule may be
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2-ethyl am no et hanol, histidine, procaine, and the
i ke. hi general, suitable conpositions may be

w@e@paeeds accordi ng to nmet hods whi ch are knownPCDAUDWMS@01854

of ordinary skill in the arR2and may incl ude
pharnaceutically acceptable di luents, adjuvants and/ or

exci pients uent adj uvant s and exci pients
ey éepaa%tslé(p"? ke’ SRt PR i sfee%afﬁﬁ BIERpstimulatory
mdl&uld b&hpridd rae?él%@a{lsmﬁﬁuﬂdgﬁmﬁl%%wgﬁebh@@ sen%i%ﬁcé" Yor example, the

del eteriqus to the recipient thereéof
ippypesiEal eipeapepjide cewisnedmay ¢PinpLse & dam@mdérﬂnnevmn potein (Inv)
S [ [ t s
ﬁ%ﬁ} gies%%:cltér%gY%\%%E% Fpﬁ‘ %% f&%}?a?ljrp% d?s@los%{(f gg L’ﬁjgt et cﬁ &@93 Eur. J.
hnumn@h@édéoﬁﬂml4halze oi l, sesane 0|Is such as peanut
e oi | nseed il, maize

I:n an aflfI W L
, L &5 %@ e i R e ecu]’fsel may ofpanprise an
nﬂmluﬁostllrmﬂilttd@I mbnﬂﬁhn/és ot GRoRIMES ,mélbkﬁﬂk: awhivat 13y Eultably a T cell co-

ol ysi | oxane | ysi | oxane and met hyl phen
SBR B Siale BRSAbnP Bl o oo res Baeppicaeor

bﬂﬁo 1d:aﬂ]1'5“ RiParabhbn theebt opﬁrvalflgﬂtrbrqren§ﬂﬁ%ucffrfﬁese Th%Br molecule

ul 6se derivatives such as ose
111,932@@@“‘%%&13 H@hl’%b)@ﬁﬁe@hﬁ%blam 12,%:7-% P@&d&b]m the B7 molecule is B7-1.

% I
?gg%/’lge{ﬂ% Q:%{l gﬁllgﬁrog/s 81;01?08\1/6\6Irnagll1?a% lIgz,Al\q[ &mlecule such as
Ké&hhphndﬁfhhhhl or i so- propanol | ower aral kanol s;

cols ar Iomer al kyl e |y oI
Bt RS TRE B SR8 P iran o5, bl P e §ieyidine, which
1rﬁldﬁi¢é etme 1sgidj e&stricted fpXh enerldikie allymphekind) lﬂﬁﬁibﬁﬂ%croms factor and
fatt aci d esters such as

0 or cer n
f? %‘Eﬁr Epon- eFﬁaPIXF]é( ﬂlﬁoﬁfl@ﬁwstwﬂat@%ﬂ@ol@fwlét Py comprise an
nﬂfhﬁﬁ&ﬁ@d&&b%ﬂéﬁ@dnaéﬁ%ﬁ&%kefor 39 nflﬁélés%ﬁgq"yﬁﬁnegm S. Pat. No.

tragacant or gum acaci a, eum |
6@9% @&l 1y, the carrier or carrlers wil | formfrom 1%

or é:?t%bl O/ﬂgym%'@ﬁ&tgtg‘ gltlth fic RO é/gni?cﬁ%ogltde%:s)les ggﬁ?}f?egq Flgt arbélll]ty of host

cals ta llransqnbe,t tednstesal prbteolytloﬂlysmpw 2h@ Presbftiepitopdsto the immune

re accept abl e ents or. caJjriers can
f¥fiar upeet J&@%@% Rt Vi A ecamienarl T g cel fite synthetic
pdlﬂvﬁaeotﬂdé Qhﬁ) ﬁhp‘acﬁ 8h tHéQsapﬂH?@rS(ﬁﬁﬁteﬁpﬁbgl&? ’(f@éi'oﬁt@lekﬁl%ss the synthetic

et hanol . and d%l ene glycol. Some exanpl es

pQlymycegtide élérarlil%sii §ell @@n@@ne@m i @dﬂ@wanmahmemfﬁmcy of DNA
dceiafbRledints Wit f

O SRS A AR BPR o brcai i PR, B Sy i it s

prafegied et a dugerasauober, O@mmllaresgaﬂ'lam lapnsﬂimctsr Bsilised rather than a
. ito nnitol, gelatine and lecithin. In

mé%%?%ﬁ%ﬁwifgggogﬁgFg?ornulatlons may contain suitable
flavouring and col ouri ngs agents. When used in capsule
form é‘ltthe capsul es may bhe coated with conpounds such as

Compegitiops agy HQF@QPHP nHatige 98NS | di st earate whi ch

daihay preSédit e@fvaitidRN . AkoUV astemb s C abdipdMedidde comprising  an
.emollients, enmulsifiers, thickening agen]t9

ingpwPeieatipings | 285k t wiqctsdd doran theb grear | msagegt of the synthetic
pog’?[gég@idé Ocﬁé"ﬁyﬁtﬂétg:oﬁecﬁ#mﬁ:ﬂéynﬁé 2hd g{ ng/gth%ﬁg 0819 ot aJt as described above,

ers accept abl
tosﬁhﬁmﬁbaphMacpnh:aﬂy aa;epmhb&ta&mr s, disi nt egrating

geots di | uent s f| avouri ngs ti agents,
pr es e“m%i“"e% bt i?lgrarggléﬁtrgayaﬂ%f uilartf% gﬁ%l PIggsition as neutral or
safubirad IRharmaceutmally acceptable salts include the acid addition salts (formed with
free amino groups of the peptide) and which are formed with inorganic acids such as, for

example, hydrochloric or phosphoric acids, or such organic acids such as acetic, oxalic
2 2
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bi nders i nclude gum acaci a, gelatine, corn starch, gum
tragacant h, sodi um al gi nate, carboxynethyl cell ul ose or

w@ologeed2ys ene gl ycol . Suitabl e sweeteners i nclRPCEAU2006/001854

sucrose, |actose, glucose, agpartane or saccharine.
Sui tabl e disintegrating agents include corn st ar ch,

nmet hyl cel | ul ose, &ﬁql yvi nyl pyrrol i done, guar
tatheich amplejonandy e b tSalts 51)1@@%11 withdhel fise O&Wyl srsliwamaéf also be

c%h'vé@ rﬂcﬁn' E&ﬂgﬁﬂl@ lga%fst Flﬁ:?lo%sz ﬁtx lemasBH al?oéca’tssmm, ammonium,

extrose, cel m car
cellivgh,uon feirid 1¢3&irex16¢s dind suahi cugauph bssph ag sop@pﬂaaihﬂee trimethylamine,

2ot B AR oRRgB BRThERberr v + Pavour i no.

Sulit gélegalC aitablgca@gsositionk nedyUse pﬂiphi}éﬁaicﬁoﬂ[ngctbpmb&lﬂ'&{ $hich are

f . and/ th d d/
k%gyvg?té% )(03§1” Lpgrpyt i}{?lilprb Can lelél;}ﬁ ?&é@@aﬁggggqeutmal{y acceptable

Eheh€NadjeWrdid Bh& oP @SB lonAL '”I‘l‘l%sdﬂd'éﬁ{su d8jus Rt WA excipients must be
benzoate vitam n E, al pha-tocopher ol ,” ascorbic acid,

"seaeniableddn dpes, ofmeumomﬂhbe\ﬁltb ﬁhes@herwﬁgmdmtsmf the composition,
magnesi um st ear at e,

aﬁ?é%?@%&g%b%%%ﬂe%@%ﬁ? f sodiumchloride or talc.

Li Huamdples rafsplﬁanmawmlcalh}d rama:apsabﬂatdnlumtsmaje odmhaemhsednor distilled

&t SR e VBRSO, et ik B op Pyl ofive oil,

ottbiRe®idil, 1@.@1&6 Udil, Oddsamé QS BMBuchi hs p%&tﬁft' @V\Eﬁafﬂd)\lver oil, olive oil,
safflower oil, aracliis Oi I coconut oil, liq

CﬁgP%ﬁqui 1L, g}afm @héeﬁ’!r’}ﬁ‘c qul%g)] é)ﬁéogq)% oL 51llcgne oils, including

RN Y8kl e8chI by (‘tﬁéth%leﬁ)l?ﬁ@l@dxanp r 8R&aRe! olﬂlsii"l%f?ﬁr%o @H{leethylphenyl
gl'ycerol, fatty al coho tri ycerldes or m Xxture

nompbo@fianesu@#ﬁéﬂes istigengso mineral mé@l miahi 8% hamddwrarfﬁy, soft paraffin or

ng&lL %ﬁﬁp{ Esede‘ijfvﬁ@x?éss' QRR29ENT §nd 11%%5,9”91!1199 cellulose,
abl e suspendi ng agents 1 cI ude 'sodi uri
caﬂrolxymyﬁn’ld&llhbeél ul ose, seituhyl cel | ulcmﬁexymethylcellulose or

SR R EC oses by STGhelSy Brohianinr SirGbar cpmgropanol

1agen bialitanelsy d@wéreﬁcblymkwen@%hye@&ysﬁ M&nﬁkﬁ%ﬁ@ lgBycBfs, for example
fatty acids such as stearic acid ?ol yoxyet hyl ene

nobreshigne gbiesl Belypropyicasslycals etfepee sheol, prapylgac glycol, 1,3-
RIARXYBLBY b @éﬁﬁb 'fét@g PR Gster®sufh a8 1@%;?r§Pyl SRR §sopropyl

or -ladrate a Enmul st ons for
rayhitate or etiyl ohaWapOMWhvmdxmnpagas,ecmagewnngm tragacanth or gum

S| f en UI t.abl.e Ul si f o o
a%g}:{ St ﬁ‘gleglgl ﬁ% TRl gs &l npo'rl gmg% xggle{;ﬁem Srom 1% to 99.9%
Hyat ¢iplad ofghmorﬁmmoals MUﬁrprQ’dfﬁbl}g tha dihaai i@ sslinegum

tragacant h. Met hods far ea arenteral |
Bt SR HEETAIR GRpts A PSRLE ROLIIH ot BPORT: {hggoric parenterally
a‘ékéﬂtélﬁéi dilferftd Sr Bdrtiersadafl iAd18dd RaRErRQGI BN "BEegubLERIN triglyceride
for exanple, Rem ngton's Pharmaceuti cal Sci ence,

(MQ?D esetomcwéwae miheBphekd bitffareshysking, ctimmet el 1.Paropyiae ahygol.
' nggﬁlg%(ﬁﬁlggistﬁf RERE QAR fcpﬁﬂeﬂtsTg&llﬁgﬁ@%Htadﬁlﬂﬂ/aH@yfor oral use

i ncorporate any sultable surfactant s

1a¢lidn ipeanug avil ohqmdopamffm— |sod1um s:arlfoaymathnylcsllulbseasmethylcellulose

sorbitan esters or eth rivatives

stoﬁlélple g?gln Crs glérﬁdii mg%I eﬁﬁ 0% aﬁucﬁ)ﬁﬁ’s sorbitol, mannitol,

gebltingland gectthin. VIateid\iﬁﬁ)nQ]iesb Red] qalmmmaﬂimiseﬁayaécﬁlteﬁm eliitade flavouring

SI I [ ?aceous silicas, ot her i red ents such a% )
ci)qpngﬁ.égge%qss 111Sﬁ> 11 gedgsul qﬂgﬁ@u es may be coated with

doﬁi’ﬁéﬁﬂ&ptﬁﬁﬁ' at | BYc@YE NdnSRSirie B?egly@csr ACHikieeMtd Nwhich delay
the preparation 6f i hmunopotentiating cofpositi ons.

dsyjetegistiepar at i on uses routine met hods known to
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persons skilled in the art. Typically, such
conpositions are prepared as injectables, either as

WO p@aioes2$d! ut i ons or suspensions; solid fornms BUIi/AHEDINE001854

for solution in, or suspensi2dn in, liquid prior to
injection may also be prepared. The preparation nmay
alé be enul.sifi.e The agctive |rmuno enj c.ingredients

oy ands, typically i dlpﬂ lﬁp@ngglu]tsﬁ igkening agents, preservatives,
betiaficTasAd i udlelio agGRPt abl e and conpat ible with the
active ingredi en% Rout es of administration According
t o>l forms Hion oralfadpriaisention mazraontn binslesoanedptablecin human and
CRARAS' ARG € I'S
Vr out e 2 1e?rl&lsa§/ig%ie rﬁﬁ' Qéﬂ[c@ g‘%e%&lgg%l I%EM %t?‘éﬂ (@gl I%g?mﬁ’h edﬂuents’
fi@acmtrmgal enating lagentsgfpre@mamVsi, ﬂlaiinoamstand/be timsedelayn agamys Suitable
b9n yen. ci reunst ance wi_| n_.a nunber of facto

Hiders, e uél CLHEN 5EPe gg]ptnil% eco(ﬁ'il Stags gyn k;EagtaFaéﬁ]?’eﬁf’d“Pﬂ erlginate,

cabueymhétitylasithlese enpoltthytete dilgRAS eSuitabR: EweBtbdeds include sucrose,
dosage, of the particul ar conpounds to be delivered and
19:°Fﬂe$%6’98?ﬁ6r asPaZlaps. i sagehagings Quiieb @o@ﬁl@iﬁwglﬂgmﬁents include corn

sRXAMRctylddlulosé, PHIRLAN tfﬁ?oﬁ’&% Ef%jliai' rh, r ec %g‘é l%%&omte alginic

appropriate concent rati ons o
agifl eordagary ePuitebde rddloenty induda éaomsr:e spmhitol emtmnibpl t dextse, kaolin,

e | egl o r.at he
oL EFkeckadg PLAERAL. A0LTRY, D400l oI,  sutavie
ﬂa‘anHblgI agbl_;rts anflclukﬁ peppeinmigt me,rgdl of gtnt&:rgﬁaah cherry, orange or raspberry
ﬂc\gncentr itqjgs oft.the d? “Ed co unds to the
FEtifiSe d SEIHERC £RA1E A8 B oL cApAymats phacrylic acid
afl&st methatdyHE ap@Uinidfor GheiPESRHS) ndi/é?fiels Vfétt?fafc%ﬁblsV\@élﬁ Ss‘fhellac or gluten.
av0|d|ng exgosure of other organs of the body to the

53R} BHAESTVAHYRS: WElugp sofiBie Renzapiey vitamine En glpéliad@wpherol ascorbic
ﬁﬁf BethS p 0
o8 ka1 p Byl AL o NS 00,005 My
Hyﬁgaman dtepiate stsari¢ aid, u:ddmgl dlaate sxodivint elrlyride or talc.
[ Intraarter
: %1?{13@2%%%%%& orgl (@ﬂéié%%% {n(% 08% 1, 111 ggkg}lbn to the above agents, a
liwitlr cavcrderi Saltgbladhqurdl ma’suﬁﬂuWWaEw bild E@dhess bveall, panut oil,

ntra r i tlcul odj ment s,
Sei«i&’??? FlstS ; Owtfﬁ OHa%af@%W% % laﬁ‘i 115, Bh §9€onuh ils igd peraffin, ethylene
glyﬁélr pEHyIdneNgRdol W%&hﬁ%ﬁ@%l}@ﬂl olYRabl, @Ecﬁ;aﬁﬁptfio\f)ropanol glycerol,

admi ni stration nay be via intravenous i nfusion.
alfysiqobgls ‘iﬁ’@WC@@@eSd?f pigfgpestbeieohs cont ai ni ng t he

| nt e&gﬁ%g fisd @fail %&ﬁgg&&tﬁgsgghg; AWl ! cgﬁlg?fégtd% ?xes‘ft%gegelnﬁs and/or

ttent ease cou In ef
sushendyagl ggants. tSoptaelal sugpeadiplgi amgntshieclet® sddinmt ctwboxymethylcellulose

rIt' I lLow rel eas f ch mater.als
STl SR PSR S fee-DURRe PRLPLR SatdidPut oogiymsteinate
ommmmcopbbf Suieddley didpdrbip AgenTR yndlule! Welehifleddly®dy¥thyiede esters of
irect oral intake, system c injection, or delivery to

fafly|agids spel ?Ssgi?gfﬁnd@ Pc’]é’%}'%hyl%‘?’e SoRRifl @%ﬁl’loy oy fligoleate, -stearate or -
laded, YBIx{@nFIehd Sorbisa! IﬁB&Q ok Hgmeﬁﬁe-sfga{‘m@l)r Qhurdte an% the like.

corrpat i'bl e donor. An exanple he Tatter approac
wetingsipas Sereprat @ﬂmlnlﬁ@f@pymamﬁ@m@rmmsatm & wmiossmemulsifying

aé‘eﬁ{ | %uﬁ%’i e%fﬁﬁg h&% tJ ﬂ{cl o&i@&rs@ﬁ]d gerftg %% %ggrégﬁﬁ%iq above or

are trans ect e ve or co
natueel girgs sushdis gliiegusi, @mmaiabmoalgemcttdghwrﬂd for a period

transf.erred to.the manmml. being .treated. Wth
o L Sy RS aRel 57 bl s
skﬁ)lﬂed:ieth itHerayt, odnds b described in more detail in, for example, Remington's

'_rhﬂ-)

Pharmaceutical Science, 15th ed., Mack Publishing Company, Easton, Pa., hereby

incorporated by reference herein.
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conpositions are contenpl ated by the present

invention. Delivery of these conpositions io to cells
wereoorieRrues of an animal may be facilitated byPCT/AU2006/001854

m croprojectile bonbardnment25 | i posone nedi at ed

transfection (e.g., lipofectin or |ipofectamne),

el ectroporation, _cal cium phosphate aqr .. -

DERECOROT 0N FSHIBROSPTEIR S FBIE qﬂ% surthetgat SYERAS| 3. anjqpig pationic
oraﬁchl Hi%t SrfIRaf RGNk s&bﬁ%xﬂ%ﬁ@&' & ;g&?&&y%ﬂfiflenevdénb@twes thereof.

a therapeutic or proph i C conmpasitiaon in

SuSpendimg agenfs sach aan@arabmns,@@ s¢ + dorbietises qrgnasBA maerials such

sssilpapep ot et B ety A S B e Teee.
MOk @dlribte Birﬂ.\ﬁﬁi{oi(eﬁntmngﬁhgsnnb ehn &t vatd ag adttyewn By geparation of

impRpRe B R B msyeh Py U8 oS bfeds known t©

p¥onk REANRASH R arf. nyglcallil{sduﬁlg c&ﬁpbﬁﬁdﬁsr&e gedphned ray )nJ ectables, either
I ntranmuscul ar routes he step of, int {O oduci.n

asshjqitih g@hu@o%prymgepr@@pp,d@hﬂﬁpgn%sqlglb r sl 10 11]1,|or suspension in,
hcﬂl % gibr &9 ng&f?‘%ﬂdrh al%‘ bEmE)‘? éﬁ ?e%de %%%rbﬁa@atﬁﬁdmﬁ? Qb &%, emulsified.

can I n ve o non-viral and Vviral
Thecdctive, imBiinogenec Img@él@n’@s arg eaftapy imixedswithngxcipients that are

d f
plprggri bRt tats G54 cuBhu e B BB E HARI, |
hereby i ncorporated by reference. Such nethods can

i nclude, for exanple: A Local application of the
RQ?W@I‘?&??‘E‘“H&TWH%I eotide by injection (WIff e ah,

199Q or s RS RNEEN SR of %&tﬁﬁ@&no‘ﬂhbcﬁﬂpmﬁmh end anposruons may be

i ncorporated by referénce), surgical inplantat Th
admigistérbdit hyo anyr sutahleotawes: ﬁéﬁﬁssysmel%al%trﬁ%lan%l Oél logally. The

parﬁcﬁﬁf%u‘t@ f:é)({m!nﬁ%h&{] tﬁv‘ﬁé fsddQ6 3hy 3Rk &@hﬁﬁﬁn@é/ will depend on a

1'on, surgi cal antation, Yithstillation or any
nmhberrofrfaams mofudugl ths nﬂltBEprﬁhﬁp Jisease 1 botrpgted, dherseverity’and extent

d by,th t het
of e Eeec s M 0 G Cor B P RLP L BB BHS ictivered and the
poRhiidideadtfoatssd thecongeAnin 30 combi nation with | ocal

application_ by injection, sur antatio
e ablio Sremhps oS BRSO gregptons of

AGLe 6&&&%5&139 at® Heﬁ@e@%ﬂe&ﬂi Yo Ghe sk Cinpfh@tlﬁid? tdBbe treated,
neral system c delivery by injection

DNA,
a@x@ailatatlenmyéfte rgg‘lonqlggtber tham sstentic e]g@gloqr@é @dmirgstratlon provides the
&?\% %ne §erk Qﬁ%r{nggﬁla&ﬁfée ﬁ{tﬁ‘)hg oP¥nd §iBEE Qﬁﬁ‘ﬂ)ounds to the

nation wt posones
rajmredgs% anacullemmsﬂﬁsblezﬁﬁ @hizyinghihe rdessechlerapeutlc or preventatwe

aﬂ'ﬁ&f ?%qel 2(%%&5{&@ {r%réiar}l%%gi lgdgt o) ccb uﬁfls and thereby
&&ﬁﬂmedﬁ&nggﬁe@ﬁéctsv\hl ch is incor por ated her e| n by
ref erence) or any other nedi at or of liver %ﬁgﬁt d(
t abByetayryf axegmie. @émé@ﬁpé\?éoa%?; dmeqe; er’@o ‘é@ﬁ yention may
beoic}{fév&i)ﬁﬁtah? QtdnBaf fofed St RAiFOneatHvRaky, Mera8si64] {re@muscular,

appr oach enploylng for exanple an
uatMalrlbnaily)ntraacndat)% $ubcuinenys) topigel erprbly Inﬁﬁ@é’ttﬁrdrﬁdmmlstratmn may

b]%:{rt?%fe%%@e]aac : o{rglgle%l ofh Eu? eb&ﬁﬂl@ﬁts chmff'f\ﬁ‘ﬁraﬁ&{ may be via

require activity
i Sle@ous fifekich g mtaap@n&ymalhaimmsp@tlym udlosto predirably o pdmfnistration
cells .responsive said protein. C. Injection or

MRS HTFAYRRYH 1 ’io%}ery by any neans, of cells that

hayeicRad) depided dresbnositiond cotaihingrité Bﬁlhummo(térmmmg agents suitable

exanmpl e, 'in the presence of cal.ci hosphat e
e bt e i s BB & Sy St opcaty

a%ﬁhécpﬁl'e&té fRiESre®fidely slow release of such materials into the body.
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pol yam nes: Rose et al, 1991, BioTech. 10 520-525,
which articles are incorporated herein by reference),

W0 ndoeosi2es, i njection, el ectroporation (Shi geke@EABL006/001854

al, 1988, BioTech. 6 742-7526 which is incorporated

here| n by reference) or any other way so as to

n rease t he ression of said synthetic
?t%lppd)gxﬁf‘ng?r}?&gea% Fersirushie avgammabRreisbbaA hgman, may

nffﬂlﬂieade@ﬁeﬂ@lywﬂ’ basd lal iRRARE %&b@ﬂt@ﬁhﬁctlgﬁ%ﬁd@lwé&y i@kelected tissue(s)
(such as adenoviral or retfoviral: Ml

oBcEln < indineatlyevie ateliveny| oegells ismated Mipmy thee mnunsmrzue@ompauble
d%ﬂ%lseﬁ rp"fé of 1 Ritte @ﬁ%oﬁﬁ‘ NS ste‘}]? ey tﬂe‘l‘%p%\r%ﬂe?eln isolated

articles are incorporat Herein by reference
ssttheglisviayingrtential Girhgrowthgad diffefentiaiibief areatansfected etithathe vector

chPRRRTSF: SH0LS Sl 2B 55 RO SERhufeR 7 ipeiod s ten
tmﬁﬁsmdBtoarleﬁﬁﬁﬁﬂtﬁfbteir@tﬁateﬁBert| ing et al., 1991,

Bi ch gﬁgg} Bi ochem 13 390-405, which is
i nVeHotE Rafisionagig based compeyitiony, alhynasienef delivery of such
céﬁ%?bﬁﬁ&{s ers cHi?c@infpla@é‘f bPthe p ?Q&nﬁjﬁﬁeﬂt‘ionc ?e’h%e ofath%se compositions

I very vehicle for enes or gene cts has
t<'d @glé\? obdigsusy Harn apimal] may beofhciliGye fwemzedprmommmmdmem

9 09-151
T M —

calcimat plibspbitk ©r CAPABelexiedr-mediatkdi transfeotiom) dbi e;ran\rple Hnadmyalternate

n h fact matri x or .ot her ent .t ha
c{iPpih o ieder SEisRbtn, B b 1 ed Fod SFSBfiecD. prophylactic
ca'rhpoii@dfpﬁlﬁltﬁd qmﬁl BV ahaked TENAddoippkRioRtad & kiRvl @ Mhe art. A
of lip posones are generally derived from

ﬁﬁlbsgmﬁlopﬁo ﬁwaaéﬂe rde]éYfH"é rmethpdy rwnb@ dpends in {Phwptared of CURRENT
PROTTTREOLY IRODRSITEAUT AR BRFEOGAF gn a[@lts@cg:l e g[‘“ $bin \aney & Sons

crystals that are dispersed in queous nedi um
IIWon]-SI%xECbUOI@h@ISWD thsgingeandtysita deR Ay advire. mrd The composmons may be

a f Tif/l SONES
FEhiRde S2Rfadkidlidc 62 RARL Bafbih HEMA) oo RERRIRRIE Myes.
stHiw bteis elfsntrpdlﬂmg Vl&t byetiseticepalipiobstide dnt & harget kel will differ
dThe efe |ds are the 0S hoI| ids and the .
OB ihE FrlendslliE By Fasfoey SRR AXRFE Sh3 oh sipredtiauon-viral and

vEYINdtedrk, CeatiRichBstssofnes, f&&ﬂblﬁd%@Sﬁﬂeﬁeﬁﬁ@irMQ\éﬁcﬂ Bs, 138 example,
art, and in relation to this specific reference is

destibed B Mplligaudt.C- (E03 SAigncs 368 O2hr932) Whishes bagghy incorporated by
reYQeHIE St e’(ﬁ%ééj@z{ﬂ 1?1018&@%‘31% )%pﬂﬁ York N.Y. (1976), p .

33 et seq., the contentg of Which is incorporated
hek-eiarabgpplishidorent the Eswm’lng@(s pdlyeudédtalethiyvia; e(dnele (W@\]/fé let al., 1990,

S&fe ezt@d nq455 gél%é ﬁ d uglgﬁ %ﬁﬁégg;c%p&%ﬂ Vs reference) surgical

1mpiaﬂ1tutﬂ¢mgmstllllﬁ1<my pe alfy d)ﬂfeeaﬁlealﬁel’ﬂﬁs tmedbedcandlohee used in
' e.activity of the conpound

st age. of t{; di sease;. g
f@ﬁ@ﬁ%%’dwﬂ el aﬁﬁ i2lion BY iWREHBy s¥reicehnplgeiatiog dystillation or any
othet §Bins, SLAEK *bspBBAVS 1 the %i‘otélﬁ@ngd(ﬁﬁ b?ffthé Bl N rrucleotide so

the time of adm nistration; the rout
as, Hilpfirease dhe sitectivmmesspb et wesiuent rTéltlﬂ mﬂafd can also be used in

cRBRARCRih 1081 g&lﬁ:‘éﬁ&p bg féIH tgéejl[ﬁ) gmgﬁgfc?ﬁgﬁgl?@él#%; r#s’% w"f'lg‘uon or any

in conbi nation col nci
othegaednsy ofxnotheo faveor or éicidre deduired dorshewedtivityrudwaidiphotein.

Ki, |} d t.h
TGP pSREr RO b7 BBl b R CRBuRReS 1995, Caner
Trean Reox 12 1694 agewliioh ¢hinootpothteEhdremby Rferbitel,/RHNA, alone or in

i cabl e _canditions, These
con%gnatlon with thosomes (Zhu et al 1993, Science 261 209-212, which is

incorporated herein by reference), viral capsids or nanoparticles (Bertling et al., 1991,
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‘madifiedngrridyo évbfotmnsgstl%

will nost often be determ ned on a case-by-case basis.

In terns of weight, a therapeutically effective dosage
w@toogoeamposi tion for adm nistration to a patiPCIE/ADUS006/001854

expected to be in the range7f about 0.0 |Ing to about

150ng per kg body wei ght per 24 hours; typically,

about O Ing to about 150ng. per. kg bod i ght. per
Bipiggh- gAxpl%lemch@n} k3 3Per4QbowRich AR OFROF t&‘ﬁﬁﬁ‘%a’yb%‘?fafﬁ{m) or any
otlpe? at&o&f d%hvﬁ%oﬁﬁplgvgﬂ'ﬁrée@ing% ht deQABEvBE by Kdkiag e synthetlc

urs; or_ about "I. to_about | OOy per
oﬂoglubbdsadm ghargasiag nededvduthe sovpalieds mgt%lpulvt gpproach employing,

ff r
fogs%a%:ﬁlé\%n ?rﬁ?o%g@a%g %5 lgcaq)ﬁgﬁﬁéa%gnéo& Wgelch tsjﬁ?gléaﬁ']ﬂlﬁlaﬁﬁatmn 0
ankosthe. mAhiise rofadniothet y”actem oefiictat |re$11dadsﬁagj eﬂlﬁatytlw 9p the protein

about 500 [ 2. Cener ffective  dos

engoag s ST s BalyRiIEo ﬁﬁ%g%r QGreellptsponss S%@%&?tel%
5000ARCHE o"r)ﬁﬁiﬂ@i‘céﬁbnabp 'd%ll‘lé}yt&r alp uhead500M@ENR that have been
about™ 25 to _about ngﬁdg, about 50 to ab

0
pbﬁ@ qTQresg}ceac#gqﬁlcwpg phsphate:
CRIROY HOODaR By rofeu r(EATFeréﬂe i 41 2% BEpArRNLf t@HOMe Wpids and

ordinary skill in the art that the optiml quantity
poéymmmpadmg af ali, AN j @uKaTeChoéﬁgiQ@ -545, wiieh @etcégsnargdgcorporated

t ur e X1 ent. n
het'r«%ﬁg a }é d‘e qr%e} 1;1%0 on. tlrgea o) %?c%&gﬁfatnaﬂ %er'ilg\{va oer:]t al., 1988,
BiaMecH. 5e742a1311 evhivh ik vecopforited tb@in bymhferemhwaa br hley other way so as to

treated. Al soq, 0 onditi
ingfshtsr e FERRSBYOR BhG S0 SPuha X‘Pn‘fﬂl‘?ﬁ‘g‘ in i 2Ell. Jhe npgification
caﬁpﬁé‘rrﬁg&latte@ S 1miar Bafteryphuke 'costﬁhdt h@raﬁr(budhh at ddegoviral or
timal course of treatment, such as, the nunbe

rettor;léasl ultigen, KRB0 Srienem 260 2-$e: N ef» 11%e Naé‘érﬁow 455-460;
SASGRE bALN q@??y}lﬁxﬁ‘)@i@n SKicr! £929.041 hf?hl@ﬁ brtié®dsNe incorporated herein

conventi dnal “course of treatnent ‘determ nation
byt etrsnd bhothsr véctorseart stbert agdhisofenadifieasioatsaeh by lipesemes (Zhu et

akr ?éghécéé RUERl A ezggowg'gc%hggs Rl Rl ”&’ﬂé‘x'eﬂ{ B0 3R JTHRR capsids

Eﬂﬁo@&ﬁ@ﬁﬂs deﬁhdg %B as €199 ritiesh. ngppid Bmmhsme nB n@Ot—lﬁ)Sa which is

patient_in n ch treatnent .an effe
G A HRAIFB B EESTREh R R eNe DEaRr SAFUIRERG HiRgiss of cols
ascé)Féliv%Yy V&n@l@ f51h§en‘é§69 &fesproﬁﬁ’&s BYbdatdeScribed by Barr ef al., 1991,

eptid he synt hetic pol ynucl eoti des

Scsymeh%xﬁ d5@17ﬂ1§1?r and §>y Bhawde et 6hp b9t |9c9#@10§s25&e%5@r9r105e1& which
arﬁggﬁ e N?x{ 8%/ %te %18 gefgfeﬂeﬂé’ee nﬁegfédalc g REQVhIERlivered in

rea / or proph axis o
c&%lnﬂmn@ﬁhbmdnm‘nsﬁagmwth Gaopor] stk (zrdlﬁnamagcré rthaﬁ gvitl premote their
ﬁpthﬁg'%‘ﬁd of such treatnment an effective anount
FOEOI R Fat i ng agent sel ected fromthe group

COFh‘é' hipasitiohs A alkd GeiadSnisteRd if Yid foehiof liposomes. Liposomes are
tides, thesnthetlc Iy%(gcleotldes t he

g@y:mlﬁr criyed &iont plpspRolipids arrRsher g SYbsRgReS, A predurpesdy mono-
opﬁgﬁ?lalﬂéi‘laﬁh?cg?{eﬁ rhqﬁﬁi &hadinTR ko dl"S}I');szed in an aqueous medium. Any

|nnunopotent ng conp03|t|on of I nvention IS
nenstaxab| phystelogicallit raseeptaflc and prespiefisable slipigarsngble f forming

hg%s%%}%é acre]tgglp \(I:VIS “ﬁhe”& %ﬂg%lgs 111? H*){)ﬁ?)g{e‘y fr']c{/rfélﬁl?lfag %ohfhin stabilisers,
presalvutiles nashnbrs ymgﬂml hke The preferred lipids are the phospholipids and the
phosphatidyl cholines (lecithins), both natural and synthetic. Methods to form liposomes
are known in the art, and in relation to this specific reference is made to: Prescott, Ed.,
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (1976), p. 33

et seq., the contents of which is incorporated herein by reference.
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carci noma, Hodgkin's | ynphona and post-transpl ant
| ynphoproliferative disease. In an additional or

wabkdoenerets ve enbodi nent, the inmunopotenti ati NBCT/AU2006/001854

conposition is suitable for 28 eatment of, or

prophyl axi s against, a viral infection. Viral

i nfections contenpl ated by the present invention
enconpass i nfections caused by Epstein-Barr virus.
Dsagasnment of i muni sation efficacy The effectiveness

f ‘;]ﬁﬁe i mmuni sati on may be assessed using any suitable
pligréive dose lexelpfi the a@mlqtgrgql sompeayisfonayy barticular subject will

P@ldq}f)%ﬁ ks éftfagﬁi*seﬁl@lﬁ %&Q gﬁ}ét oqsdt sé’k?gnléé) Hggtecl and the stage

d nmononucl’ear ce d& To
of dlae® dﬁﬁ%&hﬂle\fddl&lﬁy joff ftlee t@dpaeid| anpleyem; thes u@mpdsition employed the

AZTEU S, Sl B Y SR I B S iiperain

thed romle oﬂ&ﬁﬁl.nlsiratlolh nihd et . of]s‘éét(e@ﬁratldhgﬁﬁco d&! §€ duration of the
Al ternatively, e efficacy

Wodb t al fr
USROG it i o b%ﬁ%ﬂ%leommléﬂ?@a wigh ﬁ@e SRamSH ripgather with

olRe Ralatedl @R tdr Glell kinB@m iPHledfRle. | i M ted to, HLA class |
Tetramer. stai ning of both fresh and stinul ated PBMCs

( s@se slgitledin the artavodd @t ahde,. by smpma)exppmmbmtamratm afetermine an
O PRED e R v b RPN pASRNE g, These

WL In®At @&@abﬁsddtﬂmmedmm caBe{bngaseflmp;onses and Western

t f C npl e ex ng e synthetic
D olﬁly i Ucre Sf i ‘?ﬂ%lgﬁltDe i taﬁr 1156 o‘?f%et“flfﬁ?] ‘&sa%fi/ fthat pmposition  for
apainipepvh des pdiiat dkesipgite®to BOMSthé Hilok %E‘ aBdut . (ﬁYﬁg t'&eabobﬁt 150mg

0 ti de sequence or a _synthetic ynucl eotid
Pgr J&%Eﬂ@ WebRhb PaT A hoyrs; hepicallye Abqus . It f@g deiiabeu| 3/50mg per kg body
weshit bért 2t I%ﬁrWaB@uttmﬁnQ%Séb%hapﬁﬁngé Ig%&?%xﬁé er 2 hours about

programmed with software, which
Oémgeﬁetabegvl Msegipgideg Yoy oveigliqper ¢ Siournar attot . Ohlgrﬂosabout 100mg

ffer t rel.ationsh
Py efg;tﬁ?c{}; gﬁlné]el T n{zglg(g/[gww%%% b, aﬁ’r tlﬁ%fyosseel&ﬂ%en]@ee’(p“ted to
by hethp &mgy Olﬁ sbow S qoabeMSOE@\@@&g%ﬂgz ezeighlt péd B! hours.
on of..a .desired synthetic ecul e accordi ng
e RS oS THRPOTD BeasudPLatnag. Gendlaly, an
effedtipe Tdeﬂagéeéiémc&dft@ be® theTEk‘ag% »ofl aBo@tCHptB%BG@S O@Oh@/rhh &ypically
]ﬁ%‘esent i nvention, sequence data relating to,a parent

t et 3{"8‘1 zsgorﬂg%ntabﬁ%q ¢peiet plopay 2®0§tgémedabqut 250 to about
LBUY A dBAOTAoCbSHOI RBR/RT ot Thouths 8 ab i 6BAABAE. Of

processing the data to ﬁent t sequence 0
pdtusther, sovidlcd appiaremb tof mmgcvfmrdmalazmltﬂi m ihleraikt thaxghb bpiﬂmal quantity

f f | at.
ol pEpebBOTERR b Al SSe KALALAATSB, LEbPLWlE ko of e
cqjidﬁidlﬂminngatrbaedgl the &btﬁn rbﬁb ah@sité of admBAfon! AA0RB nBture of the

S LI R AR A ——

cmeﬁtldjﬁﬁﬁch)iq@esﬁachl ne programred with instructions
;)[ ﬁ\lssl ng said data, fragnents a ﬁarent sequence into
f il

Alse begrpateniiesoncholserdinaagstaH tig ﬂtlfoglétﬂrm rth¢ nptémal course of
tré’dtlfn%l@cr Sidh 4ehid haRsd cﬁ’ cfo":s‘éSaZSf I;ﬁe € b %Eﬁﬁg n‘;?eg gglltrlﬁn% can be

t he par ent Sequence In a rre
asegipanedy byadhosee skidladali ghel aztra gy a@ﬁvmirdmuln dofrse of treatment

dé?érﬂl\{hﬂl%ﬂtéé?@t i s capabl e of reverse
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transl ating the sequence of a respective fragnment to
provi de a nucleic acid sequence encodi ng the fragnent
w@ea7065213 nk t ogether in the sane readi ng frankCEaAT6001854
the nucleic acid sequences t29 provi de a pol ynucl eoti de
sequence that codes for a pol ypeptide sequence in

1\ﬁlhqll E @ﬁld fragnments are |inked together in a

Fiees {reetgp ionship relative to their linkage in a
paA%Btelﬁ%sﬁ&?&f bl e cSRYNER GSvenfibn %fé%% @%Olgbﬁﬁgﬁn an immune
t he di scl osure enconpasses a conput er esi gni n

resRensse Grielt gesponse §yﬂt1‘m§@d @gm’ﬁtyma [ﬁB‘&@S@nm@r daease compnsmg
ANMiRELAE B ogy&ﬁglf V\% ﬁje%dof)f SH tpea?nq I{tog% :ﬁgalc ive, & na;mount of an

comput er- conpr erern sa| computer
ipejunepoteiiting ageatiableeted aframs ther @gepmechisisting oo thes ivageines, the

ta sto e encoded, wi.th chi ne readabl e
SH‘AE ic RB%P ﬁi%gnf}ﬁ ﬁﬁ@rﬁt PYESIAG I A, SyBRHS Seustgls, or the
cemguﬁﬁmasfdeﬁcrmaﬂ@l%vepm ypeptide; (b) a working menory

for stori na]gl nstructions for processing said
meRFG98 e athgb PECSERt ABVePHYN qalse rprpxides  Methedy rfgr ui¢atment and/or
16 & CunSEB Y- MRl L0 HIBTRY
i?(ng)?‘}ﬁlane r egdab ea dact a stlor age% ﬁb&rﬁo (?I‘ﬂhgtermg 2 apatlent in need
of sl thestenieany effedtind emduntzof &mtlmnslalopowynathgt dgent selected from the

/ d h
R T N T N —

pebynucleatites athe pymigicongruety, by thfe@bni/peﬁﬁbﬂé zg,gleﬁﬁ*ib%d above.
t het tid thet
SyDI'lq_ %ﬁl‘cﬁ:feé'ﬁeﬁc oej%l?e | et o ue&?o%@??gg@q?r;%gﬂarhpqs%}é)% ofethle cinventlon 18
s@ltbld GsUfrataRA SAPLAPAPhIGRTRLHIRE, PrARERAMRAGY GinifiPould be
desi gni ng. t he sequence of a synthetic pol ynucl eotlé
sigtabhheater, Briceendanceomh fhsi niacticesief thirainventivai ineludasasopharyngeal
kBl NBASIGAYE g
R e R S e
f rlagaresdditionsd de attmatlveevmbs@menarthd: ah&mnb;bt&erﬁmﬂug reomposition is
S fra nment rovi de a_nuc
s@lapf, 1S BERboAF o PR P e tna e vRAL tipciel” Virel infections
ccbnjgﬁpllamd by thé @resaﬂlﬁufveﬂtﬂ(brﬂ gnéonapis eafebtiGRl ehudstE b8 Bpstein-Barr
acid sequence to provide a polynucl eotide sequence
Y¥¥at codes for a pol ypeptide sequence in which said
fragnments are |inked together in a different
relationship relative to their |inkage in the parent
Asyeype of dmnyjsationcetfiany a conputer readabl e medi um
t Mo e das: cl Qs
relates {lgélaeg%gfn%gt er m@%ﬁ%ﬁh{a bt ﬁ%etsp or %n%g% ltﬁléle technique.
Fethexaeplee . dysia assays htaay d)epeinpmm iwkng @mmntaltéd 8plenocytes or

{r@l a? q?ﬁ { p%%,Oélrﬁﬁl&: Lves &)1? )ngbg{i)% 81’1 68? g% g}ggt% rfgt recct)mblnant virus

mffdfcmjhﬁeﬂs&lsirfge sﬁ;ﬁﬂL@rnﬁBemﬂ‘d tergeeeaec iSuvie a&aweén BSWerformed using
Cg é{l)etldelntofra ment s; code that |inks

NePTiEnaty meusg AeRuan pells ( iR &f @nt200@) Jalmewspl. h64(9): 4968-
49’@' Abd WRoliBerbh&idl., iﬂﬂ&5 @Qﬁerhé’clv% %eoﬁﬁ@élfy JFRYE i n;gflumsatlon may be

pol ypepti de sequence; conput F 6ad:
mgBideTadh usk oBe Of é@omh@cmm inthiding} $ot astidiitedr ®, LA class I

T%}Hrﬁe?esrtalflﬁltgaéfeﬁotﬁ Grddn CATPH 12188 PHNCS Qge%dy (r:teX];r%ple Allen et al.,

esi gni ng
supra), proliferation assays (Allen et al., supra), Elispot™ Assays and intracellular INF-

gamma staining (Allen et al., supra), ELISA Assays for linear B cell responses; and

Western blots of cell sample expressing the synthetic polynucleotides.
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sequence of a synthetic pol ynucl eoti de, conpri sing:
(a) code that receives as input the sequence of at

wo e@gveame parent EBV pol ypeptide; (b) code thed€T/AU2006/001854

fragments the sequence of a ggspective parent EBV
pol ypeptide into fragments; (c) code that reverse
transl ates the sequence of a respective fragment to
Petign gad produdtivncofayithetic polypeptieéasc odi ng sai d

. hat Links together in the sane .
];craagl ngésgglé%}e cgoglgtﬁucgglgdo#wl?cF%’Iﬂ&e?gcpglm%@@nﬁe@uf’%?e or a synthetic
polpwictetide pequace| sebidieg seqtﬁe ni@l?%ﬁt?ﬁt i @Qi?m}ﬁ qgciﬁtated with the
j [ [ ragnents ar
IR b EomErer Rrogrmn L PR soRiRin MONI Y i smens a parent

EBVt ftgirénckiiftead8erhhts, MdakhikE ks Utfe ARIGMntd gftger in a different

pol ypepti de sequence; and (e) a conputer reada .
DR Aeletiv & dein Hakage dashe PheentliFBY seqieachiéflei rwady use of a
BV : 1.gni he sequence..
o R BBt Rlon 8 o Il Yo P 306Rting to the
iaveRsiongequifes) that dehsitored e adabipatatatalableofoagst. Mads, UM accordance

g SO N LTI LT —

mhymptde)pis sterddnén &eqmghﬁﬁe-r@i‘da@lb étf@ﬁgé I?Ekﬁmﬁi?rv@lﬁéh E8Vapable of
I ide; (b) a working nenor or storing
FRHPEE HieHis footadrebR B hurmon phTheasranh evicsa Boint feaents and t
(ogunanss shoBns ORUIB AL LS RFSub0: SR BN e
tWen for processi ng said machi ne readabl e data Ij;)
' ' [ | vpeptide .sequence: an
o 45, SUOLLEL R MRERUIE GSRiRAIR Bt g e
mefienm, ¢onprisies b ibagteagadmatenhheidoded gjimnﬁﬁﬁhilghi‘r&adabée ?ata which,
Th in f .said machi ne readabl e data
B8y THS PEO BRI hat oot BF acipbdenbmens
pREme rdeqidBie Pkoy i o, |t oliAkatIRBt Sagdichtd tBENG in a different
t oget her aidfra9rrents in a different relationship .
P BG peref felten lmkegg i tha ppreet ssaberascln oprofated embodiment of
tRi8 Y 2 ERChRRLMAGDId 882 S%?%G%&ﬁﬁﬁ%ykﬁoﬁ@eﬁ' hhog %Iaf%%ﬁle of reverse
relates to a conputer for designing e sequence a
tapfiating the prugrrec PR atieshectivh érginans i grovadepatmcleic acid sequence
' 3 chine- dahl e data storage nedi um .
SO 88 nek R o RO SRR 0L BB 5 T S i
apidc biquenges ala proyidia hapolyhei@itide seigdentecibian @od@adabh Epolypeptide

' arent E
Spﬁeyﬁ%eg%tn%gﬁ %‘%tié %r%gg\%gﬁ%%]% of ﬁgé%;ﬁq?gfi taéi{l;)%‘cf?r,ﬁni’?]tgrela’cionship relative to
theislinkage ilnpark@palyRERESidydedl d mMachi ner eadabl e dat a;

tral -processing unit coupled to said working
(ngl?%%y%gqqoema@dg@p% the dl%closure encorgpasses a computer for designing the

sequence of a synthetic polypeptide and/or a synthetic polynucleotide of the invention,

wherein the computer comprises wherein said computer comprises: (a) a machine
readable data storage medium comprising a data storage material encoded with machine
readable data, wherein said machine readable data comprises the sequence of a parent
polypeptide; (b) a working memory for storing instructions for processing said machine-
readable data; (c) a central-processing unit coupled to said working memory and to said
machine-readable data storage medium, for processing said machine-readable data into
said synthetic polypeptide sequence and/or said synthetic polynucleotide; and (d) an
output hardware coupled to said central processing unit, for receiving said synthetic

polypeptide sequence and/or said synthetic polynucleotide.
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machi ne-readabl e data storage nedium for processing

sai d machi ne readable data to provide said synthetic
wpologne2ieot i de sequence; and (d) an out put haPCMAD2006/001854

coupled to said central pradessing unit, for receiving

said synthetic pol ynucl eoti de sequence. The processing

of said machi ne _readabl e data may copprise fragnentin duct

t eyl @agothae ambedimepis dhsedisclowirs SOHATP ap‘&’%@ tHrggram produc

for ﬁgsq%%i{@sg@?ér@gn&e YL SEninkad ?'o%h@lgoﬂi&?oﬁ BRUBRERIRL cBmprising

resp nment to provide "a nucleic acid sequence
coda thod revgives asl ifpub theesetiuenad of ampeian pelygentiser cade thjefragments the
sane r ing fra e sai d i.C ' e
w0 PR R S P01 Syacyene ke e
se@n¥Pelt i despsatieefragmem tohpmivideah duicteagmeidt seqaerce encoding the
I'i nked together in a different relat.ionship relat.jVv . .
fraggent, ¢qde) q%ﬁ‘kgﬁlés tqgether, 1%tt£13 S0 15 n%gfaé%{) eg%vsala facleic acid
et %bi@%&@gb‘@ﬁﬁﬁe&ﬂﬁ REEGROthat Ryes foo R pulygeptidssdy@ence in
further described in greater detajl_ by rﬁferepce H%. hei
whible shist fiegmeefs spedinked tegathyl Wsa diHFieRt drfimshinotelgiye to therr
i ' i L0kt Mie HeBium that st
FADEH] MR AN 0 L RECREIRA: b it s
th€ooddtsr uct i on of an NPC SAVI NE DNA sequences encodi ng

the EBNAL, LMRl and L r ot ej t P

S b B DR s DA R P B Bgesiming e
s€ ﬁéﬂééBgaisﬂlthétl’tgid}yﬁdpgﬂé,%nipﬁisingbbp (Figure 1). _

equences re joined taqgether st epwi.s SYMEetric

PER to %dé\gﬁ’ét §€ﬂ5’é‘§"§s%s(tlg@l.t %‘?e%%lug%cggsazt f‘g&é By garent EBV
pdl%@gﬁqe;t oget her using restriction digestion and PCR to

devel op the final NPC SAVI NE construct of 6.8 k\p. This, .

c st r uende et fragments tamesguernelesneeyq RagtdB V polypeptide into

defén(‘té,ent adenovi rus vector Ad5F35. The reconbi nant

fre}%@aﬁénovi rus expressing SAVINE construct (AdSAVINE) was
olt)ai nesbdoythitrlarks ftegathargsaidn{ragrieKe 98 a gléfferent relrtionship relative to

SAVI NE const.ruct al.so i.nserted in vacci nia and
thF’é%l ﬁ%ﬁ&n\fﬁlﬂﬁre&%%& YPFé’&@S P %qu(eg%eé aﬁ‘ﬁomson S A,
Jagam | 4 eorApiBer reSOOIMEGGS thbt stddenthicandds). , Everett
Ranasi nghe C , Ke

B. ) nt, SJ., Gao K., Medveckz e
RGO DR W EEIATSS 1 PG RO RSyt e deiening the
BHERS 512], tdogen HTV-1 Vacci ne

> glﬁ%@ 3 or G obg’i’@é%@?’zﬁ’%l) Vaggci ne, 23(38)
4@4) - 57yode tipt Eeecintsi ehnimput ed Seriense Pdnele 1gsst Ogp| parent EBV
L, nes. EBV-t ransforned | ynphobl astoid cell 1ines (LCLs)

p%gp establ i shed from seropositive donors by exogenous
vijys t castharfraphicats the sapenghelatesotiet bareuisERY pohgpeptide into
B95.8 virus isolate. These cell lines were routinely

fA&PATS ned in RPM 1640 (G bco Invitrogen Corp.,

C%/Ej shaghdeGhit reviEd RiRi@dhWsdducicabiM lesigctivafbgraent10@rovide a
UM penicillin and 100 ng/ M streptonycin plus 10%
npgjeic aridsgayense prapdmeceld T3y ed to as growth

n‘?(lq?]um co é;nth%{j Bhikd Qheilehen HEK 5483 Rlihg IiaBR YWRE said nucleic acid
mai ht ai ned 1 n DVEM cont ai ni ng ) .
sequence to provide a polynucleotide sequence that codes for a polypeptide sequence in
which said fragments are linked together in a different relationship relative to their
linkage in the at least one parent EBV polypeptide sequence; and

(e) a computer readable medium that stores the codes.

The disclosure herein also relates to a computer for designing the sequence of a

synthetic polypeptide, wherein said computer comprises:
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10% FCS. 1.3 Synthesis of peptides Peptides,

synt hesi zed by the Merrifield solid phase nethod, were
w@eoockeresl from Chiron M notopes (Ml bourne, PCT/AU2006/001854
Australia), dissolved in di3gethyl sul phoxide, and
dilutedin serumfree RPM 1640 nmedi um for use in
standard CTL assays. Purity of these peptides E\alrerte terial
t@t ed ak;yaqhwsreﬁ%%%% AHASIERSE HAGUEH CRuRRH ST d.dgs Storgee materia

d R ﬂﬁcﬁﬁﬁeggaﬁfaﬁﬁ' $RE G dr&inGhld ffaOihEréranblB Rt Sdtnprise the
donors Peripheral bl'ood cells from EBV

seqencpobitiéastond phra BRdapelypentiddi vi dual s were acti vat ed

W MRS A B et Ot

rea@ldbRldagnus PBMC i nfected wi th reconbi nant adenovirus

expressing L ol yepi t gpe 10 ai. ar .
TSt B PR pngocopeph fo Foi Thipf P ERRAR 1o said
mAFBfHe RS ARPGARE nedih,! Forrfibtesging 2id Wichine Thadble data to

cultures were restinulated at weekly intervals with
pravitle baid syrsheto palyifeptidespaipnos; ¥k onbi nant adenovi rus
expressj i anth SRRl SRR Wit For receiving said
L °5 HtbdYReREER) R R BT i s
syathetiupolypegdidaisedqueact.ol ogous LCLs (irradi ated, 8000

rads) at a r nder, .t o_sti r.r.abi 1.

et SRR BT Bl b Be o B spcnc
ofag SRyp@ide i purstitt EBVC pbbpeptidei into afrsgentd . #dl Hinking riggether said

cyt ot oxi cl

ARSI Bt T oS AT IR TcRE 1 (e s of shid paren
4sing ELISPOT and 5 1Cr-rel ease assay. For
E?ﬁgy%éﬁ%%&%lg' assay, expanded CTL were jncubated |n
t hpl discdesaranpdditipredlyrelatespiopt | CQBPULSL (fO5 FSIEYAS él%% gequegee of a

sydRfig BOSRhPnes, BBbng el IO RRREE S Wieh

aiid)i - mousechifdrepdadle davhisvragh nidEjumizokprisiDged sy storage material

(Antj - human | EN- nd_biotin . ant. :
ek PR R FSPIE e et S MG TBlly comprise the
seBfiéRe dracuhatne parchtBBYI@lygeptids;e ext ensi vel y washed
wi th PBS containing 0.5% Tween 20 and incubated with a ..
sébbondat YW BKBE MFIRTE oL AP PROHSEUGHERE JORRECCPBIY S
ddition of streptavidin-al kaline phosphat ase.
™ %%’itl%]/lg%}ﬁ;al | FN- g- producing cells were detected as .
puepl e &penialgirpesssingaenif SAUpEd o said working memory and to said

5-.br onp-4-.ch - 3] . ' d
P EIRRAT E Sodie L Etitl, TDE R B Tl dhfable data to
plovRigearinghitetis psiyhtelestale setfilenpe;endr sor frequenci es for

each peptide re cal cul d as spot,-form: el ‘e .
(380 "ol o B R s B S oA SRR AT o P receiving said
st poBEfulebie Jeqaeides Was cal cul ated by subtracting

the néegative control_ (CTL cultures with irrelev

) ant
pekheingegessipg pf paid maghipe feadably et ayPrss epﬁlﬁg ths sequence

of §3¢ 5@&&&&%@?@1&;@&&@1@ Eaefeiik ! RvERE tasdlgitanthe sequence

pept e used "arget cells. The percent of,
of peespbitivel fragmentds poatidaus avddicasid sagence(@epding Faiffiagment and

1i¥ﬂ%|n§ g’geétﬁe?:qrqtt NENE re%gin%afg'a%e each said nucleic acid sequence to provide a

cn

polynucleotide sequence that codes for a polypeptide sequence in which said fragments
are linked together in a different relationship relative to their linkage in the at least one

parent EBV polypeptide sequence.
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(maxi mum r el ease- spont aneous rel ease)1.6 Mce Bal b/c
nude mce and HLA A2/Kb mce (a kind gift fromDr L.

wWEb@roes21s Scri pps Research Institute, CA) wer ePCT/AU2006/001854

purchased fromthe Aninmal Resource Centre (ARC), WA, 5
Aust ral i a. HLA A2/ Kb transgenic m ce express chi rreri c

gﬁ 1.and a 2 HLA A2 domains) and nurine (a

& ARventiny vell mow be frthepdescribed) Bhaieasy d@%\é@ meference to
t‘&’éﬁﬁgwa@gs%’sil%&&%%nﬁ‘s@ﬁéﬁf%@ RO RA R R WY fimiting he
seaqerfiteinventionr e perfornmed under protocol s approved by

the institute ethics conmttee. 1Q 1.7 Tunour nodel

| mmunodefici ent nude mi ce were subcut aneously

i mpl anted in the dorsal siEampldshe neck wi th human

NPC al l ografts (called Cl17, kindly provided by Dr.

Pi erre Busson, Qustav Roussey, Paris) of 2mB. Cl7 was

originally der| ved Examplei.asdriirhmbiheage of an is NPC
patient (HLA type of tumour A2, B41l, B45). 1.8

| mruni sati on of HLA A2/ Kb transgenl c mce wth SAVI NE

H-A: ; (n=5) were immuni sed
1%%‘%&%;' ﬁngpg%mlﬂtg h Ad SAVINE (109 PFU). Two

weleRid peguences tehesingrilceERNAL , AQ4R h and LR 2 proteinhwere constructed

<l R B YRS AN Gl ReBRete S BRYE 13, BN 1000

(Ei'gllref ip nSa;ubme sweife ]omﬁﬁdntc%etﬂleHlb&A&ép\Kise rﬁsymn‘&fuﬁce PCR to create

sation, si ng | e, cel| suspensi.ons ,
YRS bR el o SO R Trcen ersisgrnd PCR
t@&lbﬁﬂoﬂ‘fﬂ{ébﬂilﬂﬂ Q\Iﬁ@ ISlAovedE Bohstristl & @8 kBB@ﬁls%nﬁﬁu&%s then cloned
ysis buffer. Cells were plated at 4 x 106/well in

Hﬁa the [replispiien defipieptpagenauans HedomAdd R h gTheO%cpmsmant adenovirus
e ﬂgé’s/n{g SRQ/'TNE'J I(rj;htgu& ﬁ(ﬁggﬂ Wa@ b ‘I%‘a' (Eﬁ%}'&fé\% jnto HEK293

L- gl utam ne, Mmer ¢ pt oet anol
dlﬂrfﬂltst%m aw)stmm Wadlky misettedniato vdceidia Auefosplpervirus delivery

SEEBE B ALTY AL 0P8 BV LEHRR LA BALEL 1 e .

Rpagtinghes C(, 1Ke£t|\/SfJO,r Gho hKat M3dgckay @], EEBadHI® Al ORamshaw LA..
stlnulato |o of 4:1. These cult res were

DRRYPPRER DG S ei Cynssneus Seenes FgmRladofatigsmc HIV-1 Vaccine
]ﬁ@l'gﬁétpfb)‘f(ﬁ%aq QAL eZh0sh Wckifl 2dp) sgntides. 351. 10

Adoptive Transfer |nmmunodeficient nude mce were
i nocul ated with human NPC al | ografts and when the

1 2EQUBI SR Ent R rﬂQ{h&@f‘A@%@ o‘?'c%u?nésc”e in size (14 days

after tunour 1nocu gach group of
t UiBVittrdnefarined) tynoighoblas®id nsél rrilmﬁ g(’l@lps) wage established from
i vel nsferred wth eit

tr X| Ad .
SRR o BRaePep A ReRayBERHRY o petihers B sxliogsing te
BAd-SFH)ahsSﬂMa{’dE ma&c téll ¢inds aetd iz‘outyﬂﬁlg RetAhdUm RPMIULSRI0 (Gibeo
m.ce (SJ 8 %d with 5x1 06 Ad
Invitrogen Corp., Carlsbad, CA) supplemented with 2 mM L-glutamine, 100 IU/ml
penicillin and 100 pg/ml streptomycin plus 10% foetal calf serum (FCS) (referred to as
growth medium). In addition, the HEK 293 cell line was maintained in DMEM containing

10% FCS.

1.3 Synthesis of peptides
Peptides, synthesized by the Merrifield solid phase method, were purchased from
Chiron Mimotopes (Melbourne, Australia), dissolved in dimethyl sulphoxide, and diluted
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SAVI NE- CTL and treated with human IL-15 (5 np)
intraperitoneal (i.p.) injection 1, 2 and 3 days after
we2aoh/oetept i ve transfer. Control groups incl udedr/weeme/001854
mce injected with 5x1 06 LI pol yepitope-specific
CTL cyt onegal ovi rus pol yepitope (CW)-specific CITL,
Ietw FPV SAVI NE- CTL or untreated. The
”% ﬁ%‘i”&b GEi 15668 cpeGrmsioy wge- wpgandard GTle atays Rty of these

PSERS QL Rtch 89 A SfRAbARICHPEh Mlhob DYDY SR SS! O

and m ce show ng a tunour size o si ze
were sacrificed. Exanple 2: DNA sequence encodl ng

SAVIFR‘E PefL e kit ey §ﬂ‘a§m§E%?‘%ﬁﬁfﬁﬁpﬁg"ir go the

pr]ﬂﬁr@lhnraéﬁvé@ﬂiedeltsyerEQEBN Bl@ollosmﬁmsi[—HIAS A héﬂﬂ@oiﬁd&ﬁduals were

SRR L ST RR L STS  UF BB vt

irf reorMthels q)lﬂEOWﬁhHSutﬁlbgbﬁﬁFHBM@ Wedidd aRith Ore@&hgl%ant adenovirus
Thi s, SAVESFE protein has been inserted into Ad5/F

CRIETIT L poepitaRe AL ptkI At puespoaderde §tlmglaénmteo gf 50:1. Three
ddyeaseief gfb%ﬁhelﬁé&lﬁxﬁe\%aé’vb r&erséelﬁ(?l %ﬂégﬁﬂ? &Pm?n%) &Fhese cultures

efficiently process and
wenPrestmgiatdds atHwackin tintivevd!sf with clutdegasi I le dhfectedivith recombinant

d i t
o A R T L)
stiEBnlation, LZNR! 1@%HBm3vqne pmcdmaaeitﬁ iaatofoidouniarieag rhdligted, 8000

R EHOR TR ORGPt eiGr bl e CBRBeMER Troplpactivity was
adsEdsedibg E2YSPOT @kkag add @m%%grfo@éﬁaut f3hy.t he defi ned
epi t ope-specific CTL polyclonal |i'nes or CTL cl ones

wi thin EBNAI (HPV, HLA-B35 restricted), LMPI (YLL and

1§L,Q b i 1 RQJM 35-restricted) and
éﬂ CL LXII'EAEYZ%}%%{‘;L%R’ ﬂl'_lﬁlp r egt ricted; PYL,
HLQ\’- A@Bﬁréﬁ Bi wuads of EDyirndLsinBAioneS CfIiLCioeld)ty andsi igedsared using
$1 romf B ositive heal thy
B A B el A 1 e PR RGO PSRt were incubated
maUmhnstb witle relefam qﬂ:pﬁ@etst apEM)ordedolHis bl as83°G M 96-well mixed
to find out whether the

t b ently, : .
Rrsilet piaRbae R BRos). Bedloid, A\ misoosisd mnati-mouse
[FMeY €n P ANOBRRHSA, %&@ae%%m)wf&nﬁ@lhﬁﬁﬁ%ﬁ Phﬁ@é ard Biotinylated

were first infected with vacci ni a, pox’ or

andiempan FN-TvBab grese asgsh @s@mgresman@cbmm GEL).(MBkr, incubation,

e I aCC|
thé%l&és w&% e"té enovylr {rvgéli%g r‘)@lﬁﬁn?ﬁ? ? ﬁ%l?gg br oBI a5t 8 #e%“é‘ incubated
with el Sacs)ndelm bmtmylaTddesetl-hwuget]ENmpnmu h&)ﬂiomdtl@d theraddition of

S LS RSO FORATRR FR bl 7 i o

plgplmesmtedﬁéﬂ oyt waer 506ih4viehl e a-indy1yll GReEshatd aﬁ’d nitro blue
rel ease assay An Effector: Target ratio of

tetf‘t‘?f’? Y Wee 19puEied aaempatically Ausiag dmege fanplysis| seftware. CTL
pre&ifresit Behuehdibs @drt 3Bk p¥ Ap \f&fé‘ RER: caflcgl‘l‘étecpﬁs( V\g(g f@ﬂﬂﬂgvdeﬁy%SFC) per

ect ors expr essi ng E construct s
1Oawitvxefiwellem“éheeeanb@rmfd:BNansswqtmgeT; celts was halcuiaﬁed dly subtracting

thé/ﬁggagﬁ,? cg\ﬁ‘tf 0L okt ﬁ‘%gWIEEE%%x%}ﬁSU' {& % eﬁ’)dem)nst rate that

|ne epl opes in struct are
pForéege ditendytpioaéytaschyt HLARA2 trastgeted haghh PHYEbMsts pulsed with

th&€ fe!clévcam(.3 peptl\%le were used as target cells. The percent of specific lysis was calculated

as:

100 x (experimental release-spontaneous release)

(maximum release-spontaneous release)
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Exanpl e 4: Activation of SAVINE-specific CTL from EBV
i mmune heal thy donors PBMCs from heal t hy human EBV
w@ 2007061285 (ScBu and DoSc) were stinmul ated w t hPCT/AU2006/001854
aut ol ogous PBMCs infected (r3sponder to stinul ator
ratio of 2:1) with either AdSAVINE, AdPoly or
aut ol ogous LCL (30:1) (Figures 3(a) and (b)). Al
cultures were restinmulated at weekly intervals using
108 Mideadi at ed aut ol ogous LCLs infected as descri bed.
Three days after 3 restinulations the cultured cells
weBelb{fsanleansicsfad HbAsAP A bamiter @rkindngife fas ®rds s$herman, Scripps

| der Sensi bl ast.s. T
ik 5L O SR, UL 00U D ey T,
Angstralia. Hlah ABKP tressedicanics papreso chintegic dein (©SFGhdper HLA A2

06. CTL _(Figure, 3c)). Stipulation of PBMC fr )
RSN g " (F B RO e 501 9 SRYF 208 domains) class 1
naulécolesgBeBale BISA A/KP 288 head Biicd BHe A0S 810&dKs G aYs Wele used for

ghrom.um rel eiase assays and by ELI SPOT assays (Figure

a8 (gperipshisy Yl (@ psrunes o e P frsmsd t ynger tmefocols approved by the
imMdEhae thvatigs, CTL shows specific lysis that is

hi gher than the LCL-activated CTL. Exanple 5: Mappi ng

new responses with the SAVINE construct The am no acid

SefilR full length LMPI antigen were derived
1
m El(c})'teﬁo Ell an EBV strain, CAO (32 peptides of 17 ner

i Mnlugxdhﬁcfvmrﬂlﬂlpphimg vhay% &1513’0&31&13@1313) ilmgilt%it?ﬁifi?@ﬂsal side of the
[, Ot ot ype st rai .peptides o mer

R h kYR 9y SPE Bt ooy dalabillY mesadedbr radiare Busson,

Gy Roeesey OParisy ol 2h@ifgth7 kMP3riEAI1P @%&éﬁeﬁorﬁf\%&gs(t%g:r tissue of an

| engt h_over [ appi ng by 10 residues) and EB
N% 3tigBS(HFA e pd fumepn AL &4, BE®K | appi ng by 10
resi dues) antigens were derived from Caucasi an
prototype 1 EBV strain, B95.8. Adenovirus-SAVI NE and
1.8dmnanisationeof KIA ApASEtransgeriic oticd with SZBXINEer oposi ti ve

h h 1 est for .the secretign of |IF .
s M/ RBTPLRE ik VT v il Sy (e wit Aa

SZRV;IiHEI (I8 RHW Twotw%cdtef iatbg,d tIféEB *rréig_s werel agaén Ghjddted with either
el.l. epj observed. |In addition to reactivity

V‘é&%’iﬂﬁ@\gﬁﬁwﬁ Phegw %$@¥Nﬁ%’éﬂlﬂggﬂaese new

pepti de pool sequences (2 each from LMl and LMP2)

showed reactivity by both SAVINE and LCL-activated CTL

1848 visa expansieasel BAYINE-specific (Ut fromy solases ¢f immuvised HLA-
fronkbaRetMPl, B95.8 LMPI LMP2 and EBNAI) showed

reactivity by SAVINE activated CTL. Screening of the
SAEXE- weelisvell isem@ikaticng binglepatieduspdnsipaptof dpkeef e prepared by

VP2 ( Fi 4 b), . d (d :
oLl A T LG el P B B A
buefare@elys wefe psle‘(gélg"f!él snbf/ﬁ/ensénA Bﬁ-ﬁ%@lﬁﬁ?&SQ{l IgPMI Eﬂbtﬂﬁﬁn containing

r adal tl on e activated reacti vi
1 TP AT it b FOedBl Hesmirsy e b-adstamine, and S0uM -
métaptbehaRANRNNIC DORY Ededlete dRedtinh i &/ifh %ﬂl%@}%.ﬁ&e spleen

m ce which can be boosted wth either vaccinia
cedls WesowiprlagAvsig anilogeusupredieted HRROMRKIKbsHlermagige némsitised with
/56 SBT3 MBSRT | i €, With Ad SAVINE (109 .
B8 ARTR 0958 LITLEFAC s uC BV AR 1. e
culffescverd redtinmlated e weekly intervals using allogeneic splenocytes coated with

relevant peptides.
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Vacci ni a- SAVI NE (107 PFU) or Fowl pox SAVI NE (2x| O7
PFU). Two weeks later, the spleen cells were harvested
wW@eh7Qd215 esponse was assessed by ELI SPOT assaReT/anzhos/001854
the results are expressed asénean + SE of spot-form ng
cells (SFC) per 106 splenocytes (Figure 5). Figure 5
t e% fore denonstrates that HLA A2 Kb m ce i nmuni sed
1 nfiventysnates savi NE prinme a specific CTL response

anGminhidodé#dient RIAP
spl een cell s&gyﬁ%L%g%%T“%gégg%suHﬁgﬁﬁg&%g}llr%nérrl]\gf\!?é?_ﬁﬂ@grafts and when

thy ee%lms sizeavahapmsessrtdy 03 eonin gize v degsaeftarrtumiotth inoculation),

t | NE, _EXx
< P oA i8N ORbfy aoner
Wrdnus‘éxer BEES @nmﬁd)hﬂmébod!sﬁﬁi) BAMN@dgfebmcelhbelmuieixloﬁ Ad-FPV

Wer e. ated w th hunan NPCaIIo raft
SR B St <SR, ttugs R s /o8 et orbiih S 9Ad-FPV
SAMINE@FL adridetfedtedmRith Huﬁ@ﬁtmﬁiﬂ (B")rlﬁ) ﬁﬁfabeﬁt%ﬁé!ﬂ (Pf)) injection 1, 2
%(grmur beari ng nude mce (n=6 mce/lgrou

oY/ altsr qarih AdIntive é@nﬁiﬁe’f {oafrohgiouBk mgldA@i were mice injected with
510 mRAD ﬁéggﬁégﬁg)ﬁcs@fw\'ﬁﬁ&ﬁ% flé\/(iru-g g&g«%}ﬁtogga %%—spemﬂc

Ad- FPVSVI ecific T cé
CPﬁlec_C%sleph}eécAéﬂM Sﬁ\MGTAdOIFWW NE}eCﬂibraam[tlc efficacy of

Sw\gﬁﬁ;e%e)ﬂ'f tcglf‘ ?é‘l?@glas hss%%gt(i 2, Veé%lar %&bgﬁ%éﬁ?%?ur regression and

ngwﬂlnpwmgmtumat&m siwe roe>inOcom iinjsize vt Wictificak 106 LMP
pol yepi t ope-speci fic CTL, cytomnegal ovirus pol yepitope
(CW) -specific CTL, CD8 depleted Ad- FPV SAVI NE- CTL or

unt r eat ed. EIa.e.pw@rmA%qﬁeﬁéef émngfsAm NFsefei fic
T cells vvas assessed by regul ar nmonitoring of tunour

r ieeSEmeh RN hseersromicAdng thm%wNEupzetem is discpsedrgs SEQ ID
NOV St }kepl‘ér?eﬁl? eﬁ‘c%@l@& %5/ ‘S@l‘é% (‘%gsaéoggls‘{gl o‘f%%n%ﬁ%g\;weﬂappmg amino

t hatrecei ved
SGSAW(NEﬁ@ITLEBMh’I éJMF%&ld ]LMIPﬂ Thé‘leltnoﬂedapemfdetsaqmnws are 30 amino

t th d
o0 e R AR S i By T cuthS 266 i SRYINE protein
hﬁM teen isered/ inhg ACHF 36 esrhlcah&dnhﬁl%n&fféwlp% ®irgaosdidrsced by

about 12-78 days after first CIL transfer. After 90
days, 1/6 mce receiving either Ad-FPV SAVI NE- CTL

ERAMPR: DITHE d&fineRCittpRS widhif Eﬁé §AVN\5_EngEmae?ﬁ¥\@hgy g?ocess and

I L15 sustai ned regression and the regression In
m ce sust ai nedPlieRent toEBNMAL, lrl\éB‘eanédl-M@Welis\VI NE- CTL

f
(TP, BB G G15 AOIP S, o, v

emmmgutémzwmmen slnwdtcxymlsam agivdf agmd;t GBBNAlpeLMPl and
BERLIG PR et PRSIl PR . cnpe

adenmt&mtunﬁffecﬁécﬁﬂbﬂ@bla@ﬂ@ e A6t 1HRM-BEmec2at ed di sease
37 ect wherein said vacci ne conprises a

%F%%Yh@tj@eé@ﬁﬁ?q epitppeapptilie 4T golwlonal lines or CTL

lghéc f\@ftﬁﬁit EBRATE OHLAL -
kil s ARy by 48, T ER g Y10, KA A2

Teﬁ‘@@é’fih dAL; rHIaAd PBfaesnetede pad |IqM£a| (CL@l ANA elnti oLL&,e HLA A2-
reLth@%%ﬁQPYLthﬂAeAég-rles%ﬁcctgd,oiﬁ%, @ﬁf—'ﬁmEr%s/tngtedygn%Pgens were generated

from four EBV seropositive healthy donors. The specificity of these CTL was tested
against the defined epitope-loaded PHA blasts in a cytolytic assay. Subsequently, to find
out whether the defined epitopes within EBNA1, LMP1 and LMP2 antigens were
endogenously processed, HLA-matched fibroblasts were first infected with vaccinia, fowl

pox or adenovirus vectors expressing SAVINE construct (MOL 10:1). The target
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2. The vaccine of claim1, wherein the at |east one
parent EBV pol ypeptide is selected fromthe group
wo pei2ny EBNAI, LMPI and LMP2. 3. The vacci neCDAU2006/001854
claiml or claim2, wherein gjhe EBV-associ ated di sease
is cancer. 4. The vaccine of claim3, wherein the
cancer is selected fromthe group including

fﬂ?@i@bipﬂﬁsanyfe@@&hwﬁba\ra@cmm@(( NEQ)ty afiouhykius o ubipdgstieshéibroblasts were
B MR TR Ak AGTSBY LR NE ol gfion

ViRt end [IMIB2 syidpeedpecifipdlIp @ptychbaabhmm @t STEsd@ns igahéited from

different. s s of sin | e parent EB .
Y Sirepbii e ne T Hah s e ety S Aty o HEEcipr Bareet rato
of, 1OV RN &ed it BRss ¥Edahet HE AL Rla¥dRed tibesh 1 4N Rifsdted with elther vaccinia,

essenti al I y of different segnents of a pluralit

favwt et ehpdgpariswt veBvys sEPigpdns SAYINETongtHect \ﬁh@w%@/t@bfuc activity,
vitYel '?ﬁ)rcﬁflas@‘ ﬁk’é@ed]wfﬂ?ccﬁltro‘l\,@%&@g '@vér@ﬁoﬁ?&qent s in said

syntheti c pol ypeptide are ed sequent tally in a
di Theseemsulsr dramonstratgr thah thendefined edpatopesein thet BAVINE construct are

p%’ s%ﬁ%ﬁﬁgre%%gsg%q”% E’rgété‘ ﬁéﬁ%' \]Qer\gtfflme 3y, one parent EBV

ypepti fie’of claims 1 to
7 vvherel n at | east one of said segnents conprises

BoaETe 4 o ipe SAUNErsRPcIti T o EBVAimane Reaithy donors

WhERRICY frb& 15@%14? MHaghandeBYi dayri@s (BOBPLAYDIST) GRS §Iu‘ﬂﬁﬁtted with
at one or both ends of said at | east one segnent

apiodganup wrf%%ﬂﬁse@endm ptanwlatos rafiopd %/Idéblﬁln aléher AdSAVINE

e T R S

w@h;eimtt@vas @smgrrkmhdlabgbmhte]rogom hClsfihfecedtas described. Three days

a(i;tﬁ% 0 gi%ns{ﬂl Eg{ieglgltc%}% hel %e uﬁ\ecl;)?%teﬁg{)co%s n a tChromlum release

aBQlyy:ligaﬁise @bgt(ﬂc& msmded\ %utoﬁ't%o&s/ :l’f[-h@tbllﬁbt@ 01;j hep&]!:lfuréﬂ? célis were also
T syn eti c pol ynucl eoti de of cl

taSied %éﬁ%ﬁlf@% At II%@I@&XBW%#@@ISE%& fogaing sl @&5) per 10° CTL

(Fharsgepence as set fort h at SEQID NO 1. 13. A

synthetic construct co i sing the pol ynucl eotide of
cl aiimpiation pf EBMGn fTomo thbl orniath esher pdagaviapoSAVINE of

ADBUEIISL) o0 A L LA e s s oy

EIdRPOIl'sassays| (Fidure §(2)p ot dndr (c))nthedetors ahews dlead ithey SAVANE -activated
I I I '

G rih e a8 bt GG S Bl ITC AR Gl el

pol ypeptide to forma synthetic pol ynucl eoti de whose
sequence encodes said segnents |linked together in a

di f f er SR{AMRIP Mﬁﬁ@mqanmr%%nqr@eﬁ Withhirer SAYINEganstiyict
t h?h@ﬁmin%aaﬁd QRGeS %F hﬂﬁe RAINPE RA AR were derli & fromrPoth Asian

net hod of claim 14, r-conprising fragmenting t
B ratre %Oa(ﬂepmldw wé 1ﬂam@ntm Ea!gtbmvy}jemmn@lé)yl &trgs1dues) and

her
PR | PR AR OIS IR, et artoming by
msidupr €he abdi\bd pﬂﬂyqeqmﬁnlcebeoﬁ aGdungd. LMP2 (49 peptides of 20 mer in
length overlapping by 10 residues) and EBNA1 (69 peptides of 15 mer in length

overlapping by 10 residues) antigens were derived from Caucasian prototype 1 EBV
strain, B95.8. Adenovirus-SAVINE and LCL-activated CTL generated from four EBV
seropositive healthy donors were tested for the secretion of IFN-y after stimulation with
overlapping peptides. Specific T cell reactivity to defined CD8" as well as CD4" T cell

epitopes were observed. In addition to reactivity against already defined peptides, four of
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16. The nmethod of claim 15, wherein said fragnents are
randomy |inked together. 17. The nethod of any one of

w@b@es218t to 16, further conprising reverse PCT/AU2006/001854

transl ati ng the sequence of ® respective parent EBV
pol ypeptide or a segnent thereof to provide a nucleic
aci d sequence encodi ng sai d parent EBV pol ypeptide or

taese deyeppptide poalsseqmneesnt? pash fodm dIMP nand LMt rsbpwed peactivity by
f
s80 SRVINT PPy SBY 0L Y0581 5, RARUEER pencs
eaq:]raﬁsﬂndﬁA@riaIVIPdaf BPLEB éJMIyl Live? atdneBNAY h sivwadusadivitg s SAVINE
a? ‘fﬁﬁﬂ interest. 19. The nethod of claim 18,
¥ he amino acid of said parent EBV pol ypeptide

seg@eaﬁﬁ:g iof the \SASBVH-s@Ratedt EULL QiR rao?m off fePHAR from EBNAI,
which, in the context of adjacent or [ocal sequence

LR hene sLMRas(Figuremndfa)pipéhisrd, (9 theefarmghews that the SAVINE
cHRIRRE hal) s QHéh%S}C(fetﬁqQ&‘tC"{;E ehg&ae% dﬁ&?’lyeﬂtcal ﬁg three proteins. In

execution of a tasSk

adfidipei the BAY INEdstvatedreackdtyutorforew podeppdntidd seqviences.
sequence or a duplicated sequence. 2 1. The nethod of
claim19 or claim20, wherein the task is cloning,

s &yanrpté AYThe AUBHFGE ISJNINE construtt éan pfimeleCTL response |n mice

I | eot transl ati on
Doy BEat i BE BB e TemiEINA SAVINE Phipwgen SAVINE
set@st @Bufsr @frHL!:neAgmw Rraf8asicS i (ﬁS)tﬁ&eWﬁﬁﬁmﬁ&M c. with Ad

s 1.to the synthetic pol ypeptide of claim10

SﬁwVeU\%Ey At eRW) pief Wm dve@lsﬁ ilefer, thS@| TRicm Were ageire inigqtedy with either
\@@Sﬁnfat@Aﬁmﬁ hed e f @P&SF&VF%?)P §AQ7|IIQE$2;(§% gé}ﬁ%f‘x%f wibidsNater, the

a pharmaceutically ‘acceptabl'e carr|
spleppedistwan hefvestediand £ fesparsewas angerseditygBEISPOT assays and the

I
r?sgist%\éﬁ%tgmléd‘seg ﬁés?@é% ons%gr Stmé)okJ g{‘r}éﬁgq gglis‘ @Eﬁaﬂer 10° splenocytes

(Eltﬁeaissom ated di sease, conprising admnistering to a

1ent eed, of such nt an effective anmpun
o Fighre Srﬁhﬁf?g%td&m%ﬁmtﬁsgt Tgﬁ A2 K miss imrprisedavidh Qlprd5/F35

SROTNIESHriME a @ﬁf)ec‘iﬁheCTE(%GslpBﬁs&fnthﬁ'tHﬁ rdspbBsedan bl Sheasured ex vivo in

synthetic de of claim 10, the synthetic
spleey el ‘@bn%lé%lg% agsay; mhis prirsingcCAL rrespRnse pan by hoorsed following

EBRSEETih ih e AVA S R SR VR oy T o
an EBV- associ at eg di seas;: t(r:onpri ?]:: ngnadm nistering to
Ao GHe Bl LRSS e Lt A PEg epm L SRUINE Fofycause

the group conS| sti ngréy‘regshsnwﬁgmg NBcclains 1 to 9,
ypeptide of claim 10, the synthetic

tg[(?1 synt het.ic p‘ﬁ;’e
VRRRACEE PRI e 181Ca 1 HiTe inesulspc: i mat MPLy pggeRfcand when
tHeOfgdout Glze Q{ras%@kéﬁlﬂﬁte@f 0bN&nT g?ﬁ%? (4 aRyolng! tﬁfn@hlz fnoculation),

or 23. 26. Use of the vaccine alms 1 to 9
eagingiREp of tppypegaring nuds m1ca|(m=d_@mcc/g®u9)/ mtal etdpptlvely transferred

wR! AL LQP TA%e %*me%@\g}(&fors]{é%ﬁ% APl S%BCltf %ﬁ;f estﬁ& Ad-FPV

construct o al m onposi 1 16n Gf
SAVINE- #p@clfmﬁl"ecafihdJAlnaﬂaieDgrouf) oﬁmudmcmwaea'gmedewnﬁﬁxlw Ad-FPV

S%ﬁ;ﬁiﬁ&g\é%cg Cl al ﬁg l]5 5 ug) 111}6%’805’ ¥Bt he§ Iand 3 days after
each adoptive transfer. Control groups included were mice injected with 5x10° LMP
polyepitope-specific CTL, cytomegalovirus polyepitope (CMV)-specific CTL, CDS8
depleted Ad-FPV SAVINE-CTL or untreated. The therapeutic efficacy of SAVINE-
specific T cells was assessed by regular monitoring of tumour regression and mice

showing a tumour size of >1.0 cm’ in size were sacrificed. Untreated mice, mice that
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synt heti c pol ynucl eotide of claim11l or claim12, the

synthetic construct of claim1l3 or the conposition of
webk@i7oe225 or 23 for the manufacture of a nedi cCBOEAU2(06/001854

the treatnment of an EBV-assici ated di sease. 28. A

vacci ne conprising the synthetic pol ypeptide of claim

10, the synthetic polgnucleotide of cIain1%%R€r.8Iaim It i
reggiyed KAVYy At hells or (IAS tdapiatedoACFRY nPAY TYE-¢ Rl did not result 1n

i Sty | i ' 0eaf £ 12-
TR bR 12 8008 ki) RAAR L0 g Bbon
24T deyshaférr tei fnst Natdlo trahsfeniMiee seeajviag 108 elshletednBMP-CTL were

Institute o i cal Resear T, f . .
sopfeed i dheit 107 Py nelaae eh B G AE8 pGRYs flce recetving
cithtf Bd-Hp S ACAINPRCED! didhev@Rico RecBiving ANBP M SAVINE-GBLGis well as

<212> DNA <213> Artjificial <220> <223> %%nth IIC'<4QQ?amhmd
11415 Gyeigmad cetrowionHe e S AP SEcEcY S MRS I AR mice tha

ABSHIQUEARG-ET AkaatcE). 60 cctttttcct cgccattatc
Ctcctgatta tcgctctgta tctgcaacqg aa%ﬁpcctca 12

0. .
t gct Bigteeti theesforstdenogsteatessthat $A WINE (Hi algopagnise atige bepged as in

t gt , . \ .
LSS et AAReAEP IR B0 pohaP i Qe BhERIERERCCT. pepides co

piogRCagRagke dr vhhdanantNR(C agbggagagtiggict aac aaaat ccct a
300 acctcttctg tatgctcctg ctcatcgtcg ccggaat cct
cttcattctg gctatcctca 360 ccgaat gggg aagcggaaac
agaaggcctc ccctcggccc tcccctcagce tccagcatcg
420gcct cgccct cctgectecctg ctcectggetc tgectcttcetg
gctgtatatc gtctaccaac 480 ccctcggcac acaggatcag
tccctgtatc tgggactgca acacgat ggc aat gacggac 540
tgcctccecce tccctatage cctggcggag acagaggccc tccctccatg
acagacggag 600 gcggaggcga tccccatctg cctaccctcc
t gct cggcac aagcggaagc ggagtggctg 660 gcgetgtgtg
gctgacagtg atgagcaata ccctcctgtc cgcctggatt ctcaccgcetg
720 gctttctgat tttcctcatc ggaaagcctg cccctacctg
taacattagg gtcaccgtct 780 gctccttcga tgacggagtg
gatctgcctc cctggttccc tcccatggtg gaagccgectg 840
agaaaaggcc taggtccccc tccagccaaa gctccagctc cggctccccc
cctaggagac 900 cccctcccgg aaggagaccc tttagcatga
accctgtgtg tctgcctgtg attgtggctc 960 cctatctgtt
ttggctcgec gctatcgetg cctecectgett taccgctagce gtctactgtce
1020
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t gacact gga aagcgaagag agacccccta ccccttacgc tgcctggaga
aggctcaccg 1080 tctgcggagg cattatgttt ctggcttgcg

WO e@rge2ext gattgtggat gccgtcctge 1140 aact gt CRCI/AU2006/001854

cctcctgttt atcctcgcca ttttgagaga gtggggctcc ggcaat agga
1200 catacggacc cgtcttcatg tgcctcggcg gactgctcac
cat ggccgct gacaat ggcc 1260 ctcaagaccc cgat aacaca
gacgat aacg gaccccatga ccct cQaimis cacaat ccct 1320

ccgactccgc_cggagagt cc atcgtctgct atttcat tttc a .
ccogat arr et Er M Redinel: Sgtetalioh of oy Ahkgfic Bease in a
sabjetiy gherin gad sagtacen@iried § snabetiAfdgiepte@eatprising a plurality of
ctctgtcc ctgectectge tcgecgetgt ggctagctcc tacgctgecg
d%%ggntcs[eg@@éfé &t &fté@@do&g{nt %Bé/gegmlﬁpﬁagg\g@ea@]p tfle seginents are
19&E4 HPa8RIOL §OLAME flatiorlBip GLIBGGC 1188 GERF3E Al at least one parent
acggat acg at ggcggaaa caat ggcgct gccgctgadg 162 0
g aelyaerjlecgat gacgga gacgaaggcyg gagacggaga cgaaggcgaa
gagggac ofe[ens e
920992 298 LA, BEORGHCL e 0 0L AGERERL BB popepie i
sgletted dagatheragcntidmgdiBgAti IR egdidMR2. cc cacgaaagcg

180Q at agcaat ag caat gaggga cat cacc. tgct cag . . .
co0duccads Gaidaan Aty Bes TRk g bPgein: e 28 yrptooiated disease is
cgaggaaggcc ctggcacagg ccctggcaa: ggcctcggecg 192 0O t
aaaagggaga cacaagcgga.cccgaaggct ccggcggagg cggacccga
ggcdaac 1ayginea0lytlatet dc by dheacincghde s5l56td from the group
- . a . _
e L0 MRS ARAREL () and pos
teneantlgngheraglifetptive dscerst(PHLBYt ca ;: ct tttt ;: gctca
gcatgac > C 3 . .
5 %% Vad@&g@tog gﬁg oél% %? g@aglﬁgtcl oL £ Syik&&h tﬁ%%gﬁaetlc polypeptide

cccagagacg atagctccc a gaggaagccg
ogaﬂgggmgmalggdafg@ﬁf@mtl@egmgrty& OSH?mgIWmF@fp??mm@gaga

aggt ggagga ct gaca gcgga atca CC. .. .

t dgbot gtidh EETaagL AR o8 o curg w3 Whaira4is seetic polypeptide
99 Y 06R6R1aNGC 6F CHFGRnt seghenRat &F QAPREAIHACS CeR&ERAYeRnt EBV
2400 gactgcctca ccatctgectc gtgtccggcg ctggcgat gg

nobmepadast ¢ tgctcccaga 2460 atctgggagc ccctggcgga

ggcect gaga AAECH! Gly 399aFAYGAR 996 g@t Rf&kin the segments in said
2520ccggccct ga gggaa&%gga ggctccggcc ctcagagaag

syoihagypolareiaiccat tokal 2E8MtgHyde aghifferent erder oygrmangement relative
cgatccca atggct at ga. cgga at, aactcc 2640 ..
GPEOR} R R A0 R R AR REBLERERAS ldRitg
gag@gaadiik vadihe gbgiyggetcdglagt ¢ ttd §givhieremcg dagoeie of said segments
ccaagacaag .cct ct acaat . ct aa 2760 gaaccqgctg
C@g@ﬁ%@ﬁgf?ﬂés\w&%@e@lw@?g@p@% gepe 9&0%1&1%{@31&35&@511%-
2820, ct gt@Clsdcthe08L 3GHYIRC whicAEh GRS GRqidntdGHERRAY or homology is
ctg%;gctcc tqfcctctgt 2880 ccaagattct gctcgccaga

contgined @t ge et ot grdscof sgid g keagfrane segraeit ggcg 2940
gaCtlegg%%@ggg@gglggﬁt%F %81%51? &if a;fc{l}q%?g?éé tc@%ggi‘s:etsgﬂﬁfurality of

ct gctcgcct atgg ccctgtgtt

_ dggguicteguientyat abtegsft anegeomy EHE polgpGRide camglgwberein the segments are

T R Tt
ERC pgbetgidet t cgaat acc 3180 atcaggagtt ccatcccgtc
g99¢ %?.a g%gyn?ﬁetti%%toi;n%gleg%iget gn%%ﬁi%% tl?eagy% ae%g %gly%g_;ﬁ?de of claim 10.

12. The synthetic polynucleotide of claim 11, wherein said synthetic
polynucleotide comprises the sequence as set forth at SEQ ID NO:1.

13. A synthetic construct comprising the polynucleotide of claim 11 or claim 12

operably linked to a regulatory polynucleotide.
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ct gacggaga gcctgacgtc ccccctggcecg ctatcgaaag ggatctgctc

tgccctctgg 3300 gaggcctcgg cctcecctgetc ctgatgatca
weamrgeRext gattgccctc tggaatctge 3360 at ggccareEyAU2006/001854

gggacaggga gacggaggca gaaggadaaa gggaggctgg ttcggaaagc

3420 at aggggaca gggaggctcc aaccctaagt ttgagaat at

gt ccgact gg accggaggcg 3480 ctctgctcgt gctctactcc .

tt ciét ctigmethgdtigaprodiciogtheasynibtic polyandledtisls of claim 11 or claim 12,

354Qtttt act agcegt ¢ _accgtcot gt. ccat g . .
cgepbungFRIEE cottie g SEOSET LGURPEALIS copiagLy of moleio acid
s&?ﬂéﬁ&&%ﬁadiﬁ AdifBgeRdeg@eiis of grleastaine Pag@a EB V3p&Ppeptide to form a

ctgtgctcca gctcagccct ctgctcggceg  ctgt.gac cat

agt tca .
syRiBeic e@geu%v%met whpRsgEIaVENEt Bgday S CEROSRE glgé(eg together in
HRAeHIeRE I SAIREARL S t]cﬁzﬁ‘%&ﬁ%egﬂ(ihg’ £180ast bid PABRIBYV polypeptide.

ccaagaccaa agcctctacc tcggcctcct gc;cc;gctc ct gct cgcecce

384051 cdhgtmethod 9f chimck tinghey pogwgicspeaiiagartiagghe sequence of a
.39 . GG .
ré%ga%gpatrgnt %19\9 %@%géud?é 19% 1% tt§ 5&?11&8%% tg;ﬁg gf%gments together in

G
gatagcc tccce ccaacadyct accgatg _
aQliffgrenateiaiogthip ghstiedo dexit lidage in aiburaydiRV gglypettlestquence.

cagt gt aggc 40 t cacccctct gtccaggc ccctitggca .
tggagccﬁg“ﬁ H’@ﬁ’toggeg &ifa"&’agg’ct“g@&e&n 4%% &) gg  randomly linked
tgaitgaccct ¢ ctgctcatcg ctctgtggaa cctccacgga cgggctct gt

4140 atctgggaat cgtcctgttt atctttggct gtctgctcag ..
ggatgactlde mgthedaehhany 22900% P]taﬁ’éi]ggg%? gécﬁ@t&t?ag%?mpﬂsmg reverse

tﬂlggltaﬁﬁg{&asegﬁ&ﬁg g)?%tlgsﬁ‘egﬁé}&ﬁaﬁgﬁtoﬂm%hﬁﬁ?ﬁ@e 8% Qegment thereof to
cttacctcga cgatggcgtg gacctcccec ct tgég‘gt cc ccctat ggt c

nyagdegagudgic4sRiGequense gacagingotyad ppaet aelyaerjislepr said segment.
atg 4499 ?n%%%tdagf %lai gqg’c LARESn 4a§18 9L 69%aid é)s{:ent EBV

caatacccct acccctccca at gacgaaga gagagagtcc aacgaag _
rolbeptidd cequeptgdisCiavesgctraslagt dot pyytlecatagyipat gdich has higher

cgtca ccccaaaa 4500 gaccctcctqg cat ctat
G098 ET L5y e YO PR UG Co AP SAG T INaE

gct gbagatie hle@foldgbf ataital 8 JGhkftn GRE 1LY £id 3AIGRAZALENt EBV
cctcccacac 4620cctatttcgc tgaggtcct, aaagacgcta

nodneatde sequeneyht igueEe HanTeed e PrUBdDa COdeh g, in the context of
eﬁlﬁfgﬂg&gfogala&g%&te WGt el GClotet g%&ﬁ&i@ﬁgf @YY 9@ dfdesirable

gcaat gagda accccctccc ccttacgaad acccttactg
squaeatigy s ghbaggdatise S80Uigoefattggdcat tctgattt gg

scoapacte BELH of SlfnOL SHRAN TS RRRAEHAL SedtEREh s g pyindromic
REadice gaadugialedargedneect t taactccctg ctcttcgetce

4980. . .
accdget gt BAPEdOhUagn dygtAren D, SRRyt de G Agpi syuencing
B4 IR LEBARY 08 AIGRUARARAGASGHERin L ¥V 6 8fdlation.
tct %ggaacc ctcaacctca 5100 ccacaatgtt tctgctcat

a ; g
ct cEgt gYyroBtnositign RIMpEIsNgcE ANBNEpQieRitatiag agpppselected from the
547 S9505.LELYARANEPOL DS AORAREACIO ARSI i 10,
tygdetiapobuutlgatidpgeict gratbgcdeine ¢ 2 388 the Hudtetiggoustruct of claim 13,
ccacgt cga aaccacag. acgaaggcac.at gggt cgcc ggagtgtttg
@é%gg‘t‘ﬁ‘?%? Bg Regpticatly 8&‘%8 2 1 Gyt ct tcattttcgg
at 9ot CCtig @hemlsuegat chAA02] Sigertaimisitd acidigant.

attctgtgga ggctcagcca aaacctcggc gctcccggag, 5460 g
249 gg mgt%od forgmodulating an i%%nunge respon%g, \%hlch response is directed

against an EBV-associated disease, comprising administering to a patient in need of such

treatment an effective amount of an immunopotentiating agent selected from the group
consisting of the vaccine of claims 1 to 9, the synthetic polypeptide of claim 10, the
synthetic polynucleotide of claim 11 or claim 12, the synthetic construct of claim 13 or

the composition of claim 22 or 23.
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gcggacccga taacggaccc caagaccctg acaataccga tgccgctaac
gat ggcggac 5520 cccctaacct caccgaagag gtcgccaata

w@o@gaeetya t aggggaccc cctagcatga 5580 ccgat ggpQmAU2006/001854

aggcggat gg tggaccctcc tggtggacct cctgtggctg ctcctgttta
5640t ggctatcct catctggatg tattaccatg gccctaggca

taccgatgtg ctcggcctct 5700 ggatttactt tctggaaatc

ct c2fgagametiggl fuy cleatmentt gtdggcmoplyleds gdcint EBVedssociated disease,

caFptioggag BEstr bl toutoLh Tedgh et fa RN Edut ofan

itnefveepaemeating agétsklebted Gdal e Gl SupTRBS st ONaEE Gmlne of clauns 1to
accccaacGec ggacccctca gggaaagcat t gt gt gttac ttt

% derynibiete pelypertide of sty 46, thy ayybeiirRp Rsiebde ot §1 or claim
1298£39AREE: ARPEGSFERIR 90 GRADAFIEHGn 32 ERAH S Q)? 23.
agacatagag acggagtgag aaggcctagc tgtcccctca 60
gcadfat dbse of thegpetiag @f claons tde 81 tha@gmih@tmg@dymptlg@ pEelaign 10, the
c a
tétglgtg%%’&g’%”g&}%%ggog%g% glggrg é]?.glg 336% Osyfgi@%ggg&ﬁsgﬁct of claim 13 or
thgemgadsitivn ctfata@lgmczirg3tfgnmamcglmmt1oh af airhinon¢ ggpeiggct g

ST A HE AL, SRR S G o 10,0

s&ﬁ%%?él‘}ﬁu&l&ﬂ%%xﬂ poueoeREh 42CARAGAMELE cORBRIct of claim 13 or
acgt cc ggt cat gcté}gt g ct cct gat tc tggcttacag aagg

e magefasiieece! wms l%lgalaatg d freatment
o"i*%ﬁ‘%ﬁﬁﬁﬁ&%cﬁ%ﬁ‘a‘fste%gg QCt Cthth 6480 ccagaagcca

tgt ggaaagc attctgcaaa ccaatttcaa aagcctcagc tccaccgagt
65408t cat tveoueracowpysing the satthaicgpelypentigatdigtigge 10, the synthetic

ca Glg 600 CCcic
A IERRARS SUERITLoR BRBRAE5 TG YEERS s, SERTHEREE o 13 or e
coapbgjtibe of clai gabp2y forgﬁé trgtgatﬂestni@aﬁﬂngEU @abdaigtd disease.
tttctgattg 6720gctttgccct cttcggagtg attaggtgtt
gcagatactg ttgctatctg gctatcattc 6780 tgctcatcat

tgccctctac ctccagcaaa actggtggac actgctcgtg gatctgctct
6840 ggctcctgct cttcatgtga tctagagaat tcgcc 6875



