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TI TLE OF THE | NVENTI ON TELOVERASE REVERSE
TRANSCRI PTASE FUSI ON PROTEI N, NUCLEOTI DES ENCODI NG I T,
waAbsldsas0 THERECOF CROSS- REFERENCE TO RELATED  PCT/EP2007/060713
APPLI CATI ONS This application clainms the benefit of
U S Provi sional Application No. 60/851, 183, filed
ober 12, 2006, the contents of which are
11TLEHEBF%Er5@@@¢H€PE|n by reference in their entirety.

TELOMER RSER AVER K BMEMNWN SR THEA BF ESISMONI PROTEINNUELEDISDES
I of cancer. Mre specifically,
EN(X?E@&E?tggﬁkppsggH&ﬁ%ﬁﬂﬁgIates to pol ynucl eoti des
encodi ng fusion proteins wherein the fusion proteins

CROS%O FEﬁﬁNng #éﬁLﬁTEBrAPmC%TIb'ﬂFS tunor associ at ed

E i de telonerase reverse transcri pt ase TERT)N
The pr d8ierppliceienciabns G dengiit o7 Hefe Srovationbipatigation No. 60/851,183,

filed /R8RS, 2004, heThBtchQ BPWhihNGe fRbHoRUMIY&GH BOtéRRSec in their
urified fusion proteins and methods for eliciting or
nhanci ng an i nmune response agai nst the protein

product of the TERT gene, using the conpositions and

' ed herein. BACKGROUND OF THE
FIELWWF%@@@@t i on has becone a standard procedure
f or t hdhppesartiiventiof rehaesegeoerslly tif e themany aficsecs edlore specifically,
the pr@%ﬁt 1@981&0‘&%1%1@5] tc%ol%/!ﬁ&féoﬂﬁeqs én@o&:lﬁgglf sioh p?@tgﬁﬂg vheRf the8sion

'S NOW an active poss
proteiBeioRMRLiss o feave RacHAL! B &m@@ﬁwgﬁww%@@% Eellomerase reverse

transcﬁEﬂt@é §FEIUD) %lere&MﬁeﬂtM[‘s@' desGaEHHHindn® ver6rs @hd hosts

e le n es of morld
compriyii iy Gt ce P i e Pty e B FBHte of enhancing
an iminhes &ppoese bguddst denbotem udge oy ther BER Bieomn usiag the compositions and

often fail to effectively treat
nmkmgggggﬁ %§ %%ncers. Rel i abl e net hods of prevention
al so renmai n unavail abl e. Cancer typically involves the

BACK@&RDUNGD IGTAE [S&818Sr1igMat contribute to the regul ation
of the ceII cycle or cell prolifer such as

growt h VRSEPI08 N BORRS ¢ SRAAEHPISF ur% élgf‘emé%entlaﬁ @f numerous

infectioUSTBKcaS & PRSPPI cafion @8 vacths B Stlbicdiscatds, S@RAYs 0dnckh&s®ow an
urface of a w.d

attracg\ge R%H,glrl%{:glllelp trge ?ﬁ%%e%%ﬁte% ec@?r englélg?rél}gaag]éi& Better” und!erst[%dlng of

tumorticnmme mggoci at ed anti gens (TAAs). The introduction of
genes engoding, Mg lgéc{lﬁégallﬁéeé cﬁtrﬁm‘?al %ﬁ&&zld@aﬁeg@%n abundance
shown t 0 generate a_prot response_ a
of canggyerctaes rewa@n W@ﬂ@@ﬁahﬁlﬁtaﬂles rﬁlm ép@bmﬁﬁkﬁgﬁ@’ tadéation, and
chemd’fHér@ﬁU b&en Ailltd %E@étlJertr%@GﬁémﬁhéJ@h@&y REIQMRVBEthods of prevention
because qq%% hesé gene products are al so expressed
also rerpaip Ypaygllable) |'s, albeit at |ower |evels, many
i munolCagdee ajplctalﬂ? fiailes themgeidcign 69@61651 &MEC@H@M&@ to the regulation

of the cgﬁ 8}[&“0% %?1 rog%egaglggg%ufg% taglgﬁe Ir\xéf(l’;(rf?]s to(r%.iwf thﬁlr reécegté)rsn oncogenes, and
tumorisgpprassedgerchail ac peduete df ardy bhtesd w% arcgapiesded on the surface of a
wide ya‘?f% JistuﬁHP&ll@gn@l@ﬁE@ Qre%p\tgﬁﬂ SHas¥ ﬁfti&{: azltlggkquAs) The

rassoci at ed ant |gen t een I mp

mtrodtlﬁ@qﬁtgﬁ@@eeﬁlé@cilgg i Aeaticetly indo ¢ élll%%é hasskeep Fhgyy to generate a

protective immune response against the TAA in many experimental models, making these

entire

molecules a target for vaccine therapy. However, because many of these gene products are also
expressed in normal cells, albeit at lower levels, many immunological therapies targeting TAAs

have proven ineffective due to self-tolerance.
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Tel onerase is a DNA polynerase that normally functions

in maintaining telonere Iength at the ends of
wabosuzees. During normal cell growth, an RNEACDPEPIM®T/060713

attaches to the 5 end of DNA and initiates

replication. Upon renoval of the RNA primer, a gap in

| ength |s |ntro uced to the resultin u r s
of DNA Gefgy rodingdpy sevgiaf Bnasrassociat lggttsr@%as %ﬁﬁﬁn 1solated,
charadM:rIzbd @@an MEM&dQﬁ@bn@@v)émemlelS ad pladﬁldtmNgmnﬂtvaﬁl ngta@$. One tumor-

assomatg% fmt ng 7 th tila% hg%ﬁ een 1m|;?o?atte(ﬁ1|n%ge %%ﬁ?%efelgﬁré?fn ca]n%eﬁ 1§ ‘helornerase (TERT).
respon "s“r:lbh@rdsc; fs acléNIALpOAwmgremhaimuealbr fuagiiang noﬁlamﬁmmmg telomere

leng‘chlﬁb!'tI MR End HPEHerS?dﬂle% Dhf @Rk ell%rd%vt'h' BeRNG ﬁr‘ﬂﬂ&%ﬂ%-bﬁbs to the 5’

r|3|n \ n‘?}p@nt an acataytlc
end Ofclélﬂf)o%léﬁlﬁl tﬁ&re@if@%t@@e ) éeraeval phhs RN HPHESY. " gpRan length is
introdG&ddab Yiid @s@EnPenRRter @n.fradattrlf%b?me e rr ﬁaM@ﬁomﬁﬁa& Beghd of DNA

erson et al 85- 9
with Ryl Pap Ry EdfchoBirse @é@log@re( 899 o &ipuoerese round of
replicationy ifachustestening oRNfornampaRents raspoasible fil catlelaf @mescence or aging of
normal ﬁh&gg;goqn SRy Nt hesis, thus allowi ng teloneres to
ai Ketr | engt h over successive generations of
cel | glelaisrasSichribauplceprateecamtpriselzoameR WAl compohenswed a catalytic
proteif! ‘é@?ﬁﬁ&ﬁt REBIICERE AlvieMe t&ﬁéﬂr@%sé‘) |"ﬁié’sca?alﬁﬁl clonfpenﬁﬁ BfR&man

nor nal senescence and bec

telom%rwa&d@sgrbse\/bzﬁ\éeyr%@p%f % K%I bk?ér y %? 8%1(199% @@ﬁ@al&fmura etal.
(Scierfck DT QSGCEU(S 997)@' PHETERE Hopheuscsi8mNA @b E@nent as a template for

relomyEPRA Sybabise B Eetioe adpmont AEgufen Heirionfery Sikgamive
generapfons ofoall grywﬁs Sdéh magtteiznce SCicknwee RESth 0216f1n1ﬂmdr5us proliferative
cycles(a}lgg/fs“)a)ecﬁltl %)&\é esr?dr}ﬁal §eﬁ%s%%¢creaaﬁﬁg bg osrﬁélwﬁlﬁ{ﬁ%ﬁ(aﬁhﬁfov&r%y tumor to grow
and me{astesies o @rq% 1|hs gf)‘ﬁ@p{ Beeais¢ tedgimgrageeconfeThisplicative immortality to

cells, RRIMRIrNRa @Aty Has ﬁo@é@&@é@&?m@é&rer(ﬁfé RER $iféOdhdi AWi RS range of tumor
essian i.n

ncer t or. absent ex
types grhg19/ c lﬁ@e%émg lwle%ﬁlé?g%r &@fw@rr&ly,ttﬂe&awe Kriggegve or only
trans1q@1t19 rehyﬂe@&d at lofv ldvaﬁm&ﬁﬁmaﬂﬁm@n&tsaﬁ,‘bs\amd hotdae srastic cell cultures. The
comblg%e[log qﬁ?ISﬁgrag% 8ve§ eégre]sm%n arg(()ﬁ% ﬁ%ncegteylgg Jshxgglgasol‘ogo rn%sent
expredsmoan sermdl eeldzanaltqs {IER Tam thrforg berponant/ o pméphy@xmrérchweses
r see, e.g., US
aSSOCth%& %ﬁe&%@“&gggﬁg%@ghﬁmpﬁv gr%{l&“hS gce%el opment and
c ormer Tharevelanmat of  ikomeriscorHEs Virslie 1hBew PRssHUR besguse the

catalyRY ati RNACéHnﬁpoﬁén@@ﬁfé%n@ér@éé hohé BecdlllHeliaRg chir@ficrized (see e.g., US.

pten TR b SR 5 L vceines v
been Hideaddapnaifficubifes edsbeiard vathsobbRlNiba bt expesdinelvilast dk dosired

- e r e n_i

1mmu1$o §§H %)I{]nésuggo fsﬁlﬂﬁ?%}ls?n%fﬁ qpos 6 %g?m%ﬁés ?ﬁ&t c[reéfé]t%g%ent JF M &cious DNA-
based rvmi:mf:s desndlso b@nlh@wdreﬂd)ytaunmbﬂntegw ggsTaphan mmum resfiopsd of sufficient
magmﬁﬁi%%ﬁ Reated AN RLG0 10D 'tﬁrﬁortrggrebsqj(ﬁﬂh' fdlﬁif\‘:tal é%ﬂlr%f TR fore,

pe nucl eoti de sequences encodi ng t el oner
despitg, Fl@tléffrﬁlécmﬂﬂbf‘ewﬂ%mﬁémc}epﬂ%%ﬂqae%s ?ﬁC@th;% t%le%lielfaé%p@tems
describ& HRVEliORodd %aﬁcghgedesmm@ td Gevedpablagcifd whichGd Edpable dPeliciting an

enhanwﬁﬁﬁ SRS T GgER ORI ARERSS 2 B nde| S aiel§ TER TDNA, when

delivermnmalmarhmaldtiivduldl adso Heelesieshils E)kﬂe&elbp nebthwels dgr tnaatihg dspreventing
- r [

TER"I]C V\ﬁsﬁ %&t&?&ei[nlagrs %hl 1?‘[\{1%9&1{1&%10-&5] n u c;hgé:soo?tp?&%l??ﬁl%?ga and
cffectiylygiojensintg aeTElﬁ%sp@éiwlnmt@ﬁ@smﬂ@ a TERT-specif c

i mmune response. SUVMARY OF THE | NVENTI ON As st at ed

above, expression of the tunor-associated antigen

tel onerase reverse

2
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transcri ptase (TERT) gene is comonly associated wth
t he devel opnent or presence of adenocarci honas,
WO pasoai7eg col orectal carcinomas. To this end, p¢TeP2007/060713
present invention relates to conpositions and nethods
to elicit or enhance immnity to the protein products

suM AR DF VRGBSt | nvent i oh pr ovi des

pol ynuakentddddsverepabsion ot am@rat@insd whigeridlormh&@se reverse

f.usi o teins caonprise the WTERT protein [ variant
wansci R TERD EhaR CHRIE Boblfed VT E Bl Rphep Rl LBl be
adenosarpinoings, afcliEing odlprebightar¢indpnhse TEnthey aidothic prgseAtByventibe relates to
' . L] . . i
compRAERE T NGRS RURY L NP} RRTL HER Ry by
human, EERG(BTER S hisenies iSpecifieally. Bsipyesard iavantig groyifes pekypucleotides
encod @l Lok ProRIiASKRGciB ahAfusRE PrdEIAG BdmPE&L tAE STERIISRotein, or variant

rovi ded herein, ar uri.fied. fusi r ot ei ..encoded .
thereo fUsoda st BTG Dortied 2bihe dbaubut of Ariebriqe|8bilE entgiptoxin (LTB).
The prsott @ivesti@naspployites feeombihest whioed) ireheideieb aodlifitsd @nadenovirus
and pIBR RO rsCE Fpbi il i € RRFLNES, ooty BEAAIINig regombinant
vectorg.adled nesyided dcrpsedrglpuri§cdfusimardtenapycoded by iysntiongfolgnucleotides.

The hTBRTa] 'ﬁ.isfanﬁgﬂ.egﬁ and @bl%%&&ltﬁ@s G/ﬁﬁ'ﬁrehcﬁdcﬁg;aid fusion proteins are

adm nistration o a secon vaCCl neg SsucC as a . .
useful 3 voeRiRgs dojt the greveRiqn and s dreatgicgt ef telomgrasgsiociiedrqaey. Said
vaccinég el udeful & a geARhepor d3diraifanapyeudic réieeDdaliBicgdye comprising

wamin L L e REE: TR0 RS R o SOk o bFie-bse
vaccireequenyeisofy radiothempi desheamgloctapyy LTB conpri ses codons
H h . ¢ Ao ¢ : ‘
o B RRS AL L LB SRS UL 5P R

encodmgddiRiesndéorghe sdqaenaquad muslepfides gacasooln B segeripratcodens that have

been dphinti@ BOhiYAUGLROF bR IRAULATEMaR BEAREE ST btaé: wéArﬁis,tnﬁ certain
ot her

i ghly _.expressed | ian and/ or human genes.
embocﬁ@%%té pf g’l" 19%%0?,45%‘?%8%@ @H@Mﬁ%%gqq cicotide pegugnce resembles
that oﬂlﬁig?&iesj)rg@eﬂ utheatliabd @sd/enmeskinngnbsTERT- LTB. | n
preferre

ﬂFnbod%nﬁqis.of4ghis Hortion of Hhe . leotid
i nvent PORTE HECLSASYY BEPT OB T SHLCRIOPSR AL, gpmprising nucleotides
encodmgdUdirce LBt dn prdftrecdcandbaigmess obthoepdroon offthe TERMtige the construct
cornpttis%s ENPA Raddi @ & JEGTE thel ikt icQlerE $5Eh8 TER T gene to ensure that
i
secreted. In additional preferted enbodi nents of the
the TER B d i} fusiouerrtrins sacedtesher ase catal ytic activity of
the t elpimfi@mel Gofc@e BnibsdintaGtdf Vit §eschPink/B@font R merase catalytic
. .encqded TERT fusion protein is, safer th%PE%%#g@t € tein is saf
sctivity SRS SPMGESE PRt abetedRahg A s Bk F g pptein is safer
than wildetypERERMUsT vavcipe pligioses dfhelvazymait dcvairgdf thy T&RA! fusion protein
can beoifrlam%%'d'bgr%%égigh OF hRiRioh délht?onp%eﬁ]gegﬁ?p-leﬁc%di Cri %Petohgee sequence.
sequence. ’I'n specitic exeonary enpodi nents o Ye '
In spetifig enerplary antisideatntsiefsth sventivee nudientideeliviebeor teratadon order to

chang& E%ch ARG b DIM A @G YS1 DA ARROTIRE %fotéiﬁ sédince and D702A
h n TERT protein sequence and D7/02A and V703l in the

and Vi@ilde theeraussrldifel Aroser seERES: The present i nventi on

f ur t herhppryind as caganivhédroraes Rlcasvital avEplb@hid vectors comprising
a nucl%%%%{eiﬂﬁ@%gﬁz ﬁ]g{' %%IOE%MW%C@H}\?E %%qt%ﬂ.c g‘ggin\%‘lﬁon also describes
the usdeStie iabem virheandsdawiid tvhgoade momiunegenanmbnplosisiondand vaccines for the
preve%{ﬁoglta%ﬁ%r kﬁ%mgﬁlgﬁﬂf-ags% 3l bh Qs and vacci nes for

prevention or treatnment of hTERT-associ ated
cancer Alsaipsovigedare @denogires wetéqrd ¢pmpusing e sespusnce of nucleotides that

encod® @MRfdaf IR BpRRAVSNEER Pfprétefml vashhtd 8fartalBtuseful in this aspect of the
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encode a human TERT protein or TERT protein variant.
Variants useful in this aspect of theinvention
W@ eomRixe0 mut ati ons that function to elim nat ePCT/EP2007/060713

tel omerase catalytic activity. In preferred

enbodi nents of this portion of the invention, the

adenovi rus vector is an Ad6_vector, |In ot he{ referreI
inven (G PR Y ARES WAt (B oRUmiBitalslandacaalyipREUvity. n preferred
embodimeste ot thHinp@tibn ofithk uitchesn, plioadedesiruypiebiod i dnakd6 vector. In other

ntln e d ve op f cancer in a patient or

prefe]felde Oﬁl gltspttﬁFl e(ﬁfec gt anAg§ Vgﬁtgr ase-associ ated tunor

by eli th@ pwgeIQmwentmnﬁmlhetsmowsles nothpfiefoT BRVepting the depjopment of
a cancBfiffi an}?a%feﬁtr i aﬁn%%%&ﬂ%&%% aHQl%HE?a%@ ‘é%éo%ﬁ'tedct&ﬁepﬁﬂz Eli@fhg an

conpri sin usi ons, or usi on protel
Immupg IS tOOttle {TR& T proteHt bso%fimlpﬁt%méfaé@@%e @rﬂh@&ﬁ%@ﬁt@l gemposition

compridhey tﬁ@Mfubﬁh@bﬁTEquuslm@eaﬁ Q&Jiaé&by the@MAR6LIn preferred

I res se elicite a, W | R’I‘p
embo‘g&g‘ ﬁﬁF %E%q??dﬁfe“?ﬁg %Bﬂltefreﬁpﬂlﬁ% Bh?ilCF‘ﬂ f‘:‘%&e 10 1S Tesponse
e11c1teabpawdkeieltypé aERg, the singular forns ' "and 'the"

i nclude the plural reference unless the context
clearly dictates otherw se. As used throughout the
speci f Asasédothraughbow iespeeification and in theeppeided wlairgs, the singular

forms 4EP AP bh@ARRe ‘iﬂﬂu&’éotl% %Mﬁzﬁtrét‘éfkﬁc@ﬁrﬁks)é thel @itdx® Eﬁg&%\dlctates otherwise.
pronDter refers to recog nition site on

st r and®¢ #SHhinERLhe ﬂF@\ﬁQeﬁéP%aé‘raé‘éé‘PBﬁ“WS% clairpsp the fgHey B
definiticHs HEd @lbbrbﬂatﬁdn@taplgp conpl ex with RNA pol ynerase to

t t t Th .
corpl ok i B, B T4y Repruaen A bt Poif S8iddp peich the
RNA p@ymalraseebmds OFhd prbmbiet iforgnssgquisatgescongreredith RNA polymerase to
initiate QH @rﬂ%%r ﬁscr}pt_gﬁaltagﬁ\maru ce;lﬂ%‘;cg f“ex craﬁ fb? hﬁéﬁet?eéi)"’(bg act1vat1é1g sequences
termed retﬁlhti@eliﬁe@t mhlbltfngrsemﬁ?ﬂ termadn éﬂﬁtlil&]@'ﬁ eoti de or gene

sequengge ?e@t%ogdsﬁéitet heeR TERR(Abdtide 1B gfeh'@é QendeRhat is to be expressed
gener a

tte conp ri ses a gene seqguen
from ao‘éecf%s FF’&}“H’ ttge aucdattds O G seﬂuqnﬁe § ftgrtﬁ% Bffﬁgﬁt@% LTB
fus1onp n@gexcbea ] eag;yét&td@mpnse@m@@ﬁ%qde@a:e BAPERAIR m]@rtétil énto a Vector which

in sorREr s S0 AR S SR RE it SRS e R (B bF Eone

sequerseq Ue nthes cibedimiests sthp neelsotale.or igand sequérere pmmdﬁmthmwtgslatory

sequeﬁé%? fatqut ggre%&’ﬁ’ | BE3rtRA B RHLAL A Ve%fo‘ﬂ# é:lﬁtg rd u?atory
eot | 3ene sequence p rOVI es ot her regu

seque@-‘@a aeh e quclepiidegrzaeps scquerss me@ﬂ@%otb%rﬁe@rlaonﬂ@qaences For

examPE, ARV &korfc@h phdvadiSLproRioRd fbheanldeiflifOthedRicIebti e &ene sequence and
F nce and the nucl.eoti de or. gene sequence prov
the nuglegdy f

RGP P BRI A At § BHPSSH EEM AR SeaYdYCat Jgﬁ?regulatory
sequeisees| tien casbd pratidedby e oy irdddicplyuttahenot dietiad to,rmharders,
transcﬁﬁttriorﬁat%%ﬂgtﬁoﬂséeeglﬂéenﬁgs 581'1ce %h%g&a%@ed %gra&gc%lcgt% 119[Pons ribosome
bindingeqquenesssand prily(@n 9dd1|tlpb @@Dlﬁleceb i ndi ng sequences, and

pol y( A)Fh@%‘ijﬁlt‘{f&%ts’ ?é}*et%‘ @& §‘0§ne hBhst rv(}‘ﬂlclygﬁﬁpﬁa &ft€&a be

to sone neans y ra nments can %ﬁroduce
introdpgpdgnte afnst O@ﬁ@lé%%#Pﬁtrtlsﬁ‘tﬁstTlteF%@G éa“WéVIéeSé)rf éfe%tsu%qlgdmg

plasrnfd&é pRes @ichuRed &feﬁto‘iflﬂﬁ;b Qﬁtt@ﬁorﬂiag@rﬁnd,coytgfdﬂs (i ncluding
adenov eri cosm
st Lfb%f%tﬂ P B B £ 2R R ad Btk igrs ffescribes

adenoviedtvortsrs tasee idplsatmdetefoctival Five ghioarstidnhaenanes vectors typically
t .
have d c?e‘?e%t%cfgll %9&1 Fi%cl eég éeg':dngé q ?Fe ﬁ%@ Itlg\gkcf?@%% g{ té?ctlvated E3 gene

reglongene region, and preferably have a del eted or
i nacti vated E3 gene
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regi on. The designation 'pV | IJnsA/ TPA- nTERT(Al') - LTBopt "

refers to a plasm d construct, disclosed herein,
wa@opnising the CW i medi ate-early (1 E) pronopPer/Eracnoco713

intron A, a full-length codon-optim zed nurine TERT

gene fused to a codon-optim zed LTB gene, and bovine

O anscr IpUTGRaHoF SN B SLERdhb bel TERE kfoanda gy
constrackd distloseal Heysin, aohmpaisias t}&e@Mamﬁn@;m%m;g (IEb1 prdmumwnh intron A, a

mll-lelﬁtﬁ%gﬁqrp %pa}?r{lrllz&? %glnl a’fﬁeo?%tegé flfssgg Lf)e L & rrllgogo%lelz gene, and
boving1§ieRTh haionThisridespayadchgationynd tramdcprqmped tednanation sequences (see
EXA iﬁt2? ORJ %ﬁeﬁ}}ﬁgqj&%g Rqidiee E&%ﬁlﬂ%@ﬂé’ﬁlﬂﬁ% fiQue Iasrmnogen activator

unct ona m nate tel onerase cat tic ac | VIt
&f‘éllu@i*f@tli; Bigseny i to Fhe RGREIdT CRqUeBeR ence@flé T RRT-4 TB. The
d651g1ﬁ9611$ tANﬁdl@%‘sQlﬁtln&hhtYon@S)ve@@Wedk@@ﬂlealtER/F‘ s ﬁ?c%l% fﬁﬂ&onauy

climinGSAmEESs SV ETREE. 1Hs O et P s o a
constrdetsdsgpmabliyoas depéﬁbedmbNeTE:@cdpﬁ'EER’E()ﬂdtl)ucLaZBﬂptses a ﬁﬁmllns optdmized
TER’I'%,\%E%’BH% %qgl?&%ttﬁ&{%as(q%g ﬁ%e&’?oeﬂ?ﬁ%r & ?ﬁACO”pr I sing the

intron A a
ful | - | #hgt¢signetion-Topi/n ZBA mTE&HMERTB@eﬁ’eeﬁewe@ nlasmad

consttﬁ@td AR IBRL HY & Qoh{ﬁﬁsﬁg i Cl@lﬂﬂm{%ﬁé’dlﬁg eHPWEN promoter with intron A, a

of none- der | ved [ation and transcri ptional

fuﬂ-letl%tla W%?ﬁ@@%b@ﬁ%@?@é@%ﬁ%ﬁﬁb@@ %donm&mweéH i genegand
bovind Seel hmer&ﬁvmﬁadegym@ dndreamsdripsid sl t&hﬁﬁmoﬁ@g@&nces (see

ExaVEEE 85 Rt R o8 BG4 BISAR e SyerpphiSeen activator

(TPA sgabsamgenae 1$ hiesent S histtheistclaonlpseprescaancading h3ERG-LTB. The

hTERﬁf%Q&Jgkelg{ﬁha% Icgiﬁéstﬂcp%{glﬁzfégm@@%ﬁﬁ o}{éﬂ,}ﬁelgﬁ kﬁt\é kdi¥merase

Catal}’ﬁ@MWERT(AI) refer to two constructs, d| scl osed

her ei nThuhd aﬁ@tﬁp A dBEr }@i’m"ﬁgﬁT ILOI‘BJp?l’ angeﬂ‘él%TERT(AI)”refer to
del et ed .of t and E3 re

two C%W?%‘ﬁf@#ﬂs@si\s‘}mﬁ%&l 'CORPHSS %&i a@?’ﬂ@V’Eﬁ‘l gepging Aelptgd of the El
and E3 eergh@medn thy ‘A d6atenn DPRTA -4 d Bope’t dd)ﬁsﬁﬁB‘RT[hé.EES r@@mﬂlslreplaced by a

El
codonﬁqnprjlqgﬁ %ﬁwnbt}eet%lﬁe‘ rLeltV]é g?{lgol{f afl ﬁ(li rpglﬁttllﬁ\fsor]le&ta}tlg V\élag%‘ tﬁ%control ofa
humarp©W Vapragmasent Wit hort mbroe Pgdbl)ltm@w aboone gnogvmlahomﬂdme polyadenylation
51gnalTEBg- 'I%'ij{qogdceﬁm 8 h&Ecd Ed 5881 t%te'hprﬂ%‘glé Rlomerase catalytlc

['i mnate se cat ytIC activit e construct
actwltfyu AR é?n%wﬁbﬁlﬁéérscogw@@we@e@ﬁ%@@p%g thechumppeissyd Rasainogen

activafdlr ﬁ%ﬁﬁgﬁﬂ s@ftlchdt?s @6 tKeMT?&I%@B SRAYAN &fclSotidR sbience. The
|

LTB encodin ucl d uence,
“AdO/RER R Ay i St ety PRt eBah SRGe! S, Piien of the Ads
genon&bSW@,laoeak oethta TERT EDN/egiqaondef sdiheqhckac gomprging sautations to abolish
enzyn{agg ai:v?d with a TERT cDNA sequence, said sequence
ApPri'strng nutations to abolish enz%:mati c activity

The abBheybtacviaion ‘LTB" refers zengyalieioahe § subunitef 1gat labile enterotoxin
of E. P Hpédbsﬁﬁtlﬂgﬁhldrﬂﬁbﬂegf %‘hﬁﬁr%t sQPéhﬁltsqffhla are Qllu'ncath\ng]n thhe C-terminal

subst ant 1 al ortion thereof I ncl g subuni t
or N-tgrrainglyqnd Syt waingn adiwvapt @Céwﬁv,r?mweélrasmu W tithid cortaiR pfginal amino

acid in¥Bitidh&idalcaohd) vastbsaGtibnd Buf maafainRbjuvag aSthaNiFis ekt al. Vaccine
23 46@8 4&)? {E%}iq'% ernal am no acid insertions, deletions, or
b ? s but maintain adjuvant activity (Fingerut
et al . Avasai leeci, 3 ‘Ti6@bprdGat ré2006 Ja)protes haseqt d drast to
hetero?o V%gfuy ﬁb%epqlrd% @dvtcjtlen{b‘?3 iRl ih QnENRInR tpg Uﬂ eﬁ?&’e' ABhe@lrohFERL protein

sequence or domain and the other polypeptide comes from a second protein sequence or domain.

The fusion proteins of the present invention comprise a TERT polypeptide or fragment or variant
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het er ol ogous pol ypepti des covalently Iinked in which

one pol ypepti de cones from one protein sequence or
waoloonsions7and t he ot her pol ypepti de cones from apGEERINE7/060713

protein sequence or domain. The fusion proteins of the

pr esent inventlon conprise a TERT pol ypepti de or

fragnment or tthereof and a_ seco oly i de,
thereomngﬁ € HO w@&hﬁ%ﬂ%w@?faﬂﬂ pofies . Thierrer
polyp@ﬁlldy,ﬂmgﬁmedeor VaragnhsicoOmay B¢ b Atinah TERGOIr TER/T hemalog from another
spemeﬁ,oe 78 grnouﬁﬁ eTR% P?/lgg%}tlﬁasnﬁlaf %ntlpncsrgnﬂ?en utglgg trpF]oSf&g %ree%rlﬁferabgy linked N-
termirpis ¢ @rtnrrmn@s pFlef BiERb Ipylyh)ﬁmk@dm&ltﬂalrfﬂﬁ pslypept@etcen ht fussd in any
order. Tﬂles 5%%{11%9 rﬂé?ﬁsoéf {8 1%%1&{1 %hé—nfg B. dtﬁ&ﬂhlymi%ﬁé @Eﬁ??&lﬁ)@pﬁde is fused

fused in any order n SOme nment s of ] o
to theiNy{eaminus of L&ﬁea@&e@phﬁ%@ HEURYs 2. pdeypestfugian peoteins in
whichfthS EUBts@bii€ls Mg idHhB U t@irul B tRSTERE FblybétRd akdlalso

FIGURES 1 and 2. However, fusion proteins in which the
conterpplaled \hnit is fused to the N-termnus of the TERT
poIypeWhedfmaTERaHhmonpnﬁ@ﬂhhaﬁﬁﬂj‘EﬁBihﬁ@mpﬁﬁaﬁﬁheuﬁﬁ

mtercﬁa%?éa%@hﬁ)é’rg h %% P )gelﬁé’ral t&ﬁﬁ@h}cﬂ ?eifei%stb %%{?519 Iiseé;ilﬁgri rdedbgé ?QVhich

I'n as a general
comprtisgs & THRSH miywtldegtfragm@nt@b @Wreant Wieirat fesodpe a5 B Bapolypratide. The

term @ERXQEPB 'fﬁ’s?orprrefglrs&l& %ﬂ&leféraciﬁasreq_%tce iPehRA%: fois %q)oh%na(ff the

eptl term fusion” refers
TERTageﬁE & @ﬁ?fi 9 S&b%t&@é Aetgion Af i By bt @%%sqolléleafdﬁlelﬂeowt%f’tomn The
term ‘TER TTERE fgeaeproteil uskRe tha p%lﬁjépﬁdead’ﬂcb@éd Bod TERM-10FB kibn as

descrlgefgéﬁﬁehﬁl%flsf E'SE‘REIO Lgﬁgf%t)l}]la%ﬁ *Eﬁi&(ﬁg gusgo)é]: R?Btgg]th%{f eﬁso understood to
refer te Micouohents hi}era)f‘ﬂﬁiﬁ%lhg'sahémef ond fsctlest pqiredentItherco€ favblectively
referredl tggl"lra nts d&t aSQHc?sF il @W&hl-(%@ o]} H‘E)'ré:) Eﬂ”nﬁg %tcf(‘i:s [Ps 1n§gr%d deleted or

ersto fragme

replacn@hﬁ ptblgrsamm@raé@%) ahe TfFJBrTcLTBrfwlo@cﬂﬁ thexprepans invietiasp fipon
admm(sﬁﬁﬁ(ln?ﬁ)td fﬁ@lln}ha[ §lcgrat §duin@n %@mg,vc%ﬁ s@bBitdan iftGlhe fi‘@sponse by helper T

se i.n_whi ch one or s is inserted
cells Oa@w@f%c brclisepl lsetas 91m§§ havidp 2@@% Tipegueneg, dn preferred
embodlﬂﬁa'ﬁs oT hefibndneios, thé TERE-ITB $evidn ¢an\e@hirico the ittpuhe response as
com nlsﬁr% éﬁ* a mammal such as a human bei ng, can
p%? ﬁh?g%g & ne response by helper T cells or
cyt ot oXhe teﬁnc‘arbeitmen‘étrefblsag bothghemepdutiggreatment and prophylactic or

prevent%gxleqnéa)éﬁt%s hﬂ%{g 1§ ﬁ%‘é{}(\t‘%amll%t RcRIR &R aﬁ%%iﬂ?ﬁ% YiBlder as well

nvention, usi on can en

as thopqpraptor kg p éhfs@scaéerwﬁwﬁeﬂam@héhwsatdﬁw o hyprRyentygheAs used

hereint Qfeﬁ’tmérﬁ eﬁidﬁﬁﬁﬁldesr@ﬁﬁ@n bPtHRAUKBIAJYA TR B Ak ﬂf}]l% gxofRRAtas well as
ose in

the rofiggih 6f e REGE At OF ABPCHE RBSETERPBRT th 1 ne

di sor dar‘dasrdeelib a@Scdnldﬁﬁ)ﬁ tietevoaild eenkfivfomheath@o wdérthe molecules
of the %res%rn%?venhgn leﬁ 11(1: %é ﬁl% };l%l(a%{agléirm&%?ul%e(%g?rgor g ?&Enegldftﬁ\g fusion
proteinshidal ark endododbly wld @mlqp atidgnalbailedi $ocavpassakbybi iteras disorder” are
chronit réﬁd 5&99 ﬁfsbﬂ@rs@‘r d'i§3§s6§ ‘?ﬁé‘ﬁfdl C?’th@ie fel15ise Egl‘?(ﬁtlérﬁ \Mﬂ&?ﬁredlspose

al read Yy Il cted | SOr 'S _any cond |t|on
the magampldo lsléen@mrfierf ip @H?StﬂpaatT ke Arolegiiep of Hl@ W@dav%%w@ ﬁret 1ﬁt@nded for

use asnfeam&s foR uﬁafdlefsrbr condgitibieh dlgrdct&elzéww ghcgraatddl proliferation,

cuI bed herein.and fusion proteins
includiiie, Bl TR EE feday @hrs dudrdrl deinidPel bRl
Enconpdks edmbyffédnec timount” chegarsd ficienav&cotercompositiodis introduced to

plroduéfj'ect:l{&I g?iéjcgl %2 ﬁssofgflef‘ ‘gélﬁgé’f) V\lﬁg C%Qﬁét%glllgglouglg 9%§onse resultF Pne skilled

miheﬂﬁéﬂ@g@@@ﬁbmihﬁ1@@é§@¥@ﬂ§’The nnlecules of the present
invention are intended for use as treatnents for
di sorders or conditions characterized by aberrant cel
proliferation,
6
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including, but not Iimted to, breast cancer,
col orectal cancer, and lung cancer. The term
woO edoBeeiTove anount™ neans sufficient vacci ne PCI/EP2007/060713

conposition is introduced to produce the adequate

| evel s of the polypeptide, so that an innune response

resul t One skilled in the art eco es that thi

| evel %ﬁﬁoQ)sS]fV)?n)ﬁ\e arglgﬂgglpvsgg%t@%tloélfﬁ éq:‘[ replacement ot one amino
acid ridus ﬂoytaubﬂhan chd‘nﬁﬁzﬂrySmﬁlﬂaﬂ; litﬁlnl‘oelpidaeﬁﬂi&ntEﬂfnp@SQ)f aghn@nservative

subst@t%oras arg g%ﬁutlcéﬁfn rgpn‘e dfgpﬁ% %F]emdgﬁglé? %ctm% Iiéucme Va?me or
methienub® tort almtlwn§ub$téut1clenfsinﬁ tpotar onidef formotivdpaphebidge of the same
or net hi oni ne
ChmgégﬁiQH%'ﬁk%ahgggéggfﬁ?ﬁgﬁkg?rg%ﬁhk%ﬁap resi due for )
anot her T&jﬂ% refesp ghuingn tflﬁ@e@é%@éﬁaﬁr@@scv@tage antigen or nucleotides

encodﬁlrgghé‘hﬁ}ﬁatf Rlon & sse Meverdd! thingdHpfasd GhBgdnOr h BERAG bt Eef@§ itél) codon-
refers to a ﬁrn?n t el nerase reverse .
g U 1o

Opt“n’tZF%ﬂ‘gl?qt‘ﬂF a5E°artt 7198 ‘fr'ﬁ‘ﬁ?sr e‘éfi’i%eotﬂfi“ﬁ@“?tﬁs@ antigen.
human tSeibenmtiadls ainiikw ensans tthiaa n ivenpinalse aailtdrgetino acid sequence

shares a!'t]]glﬁ-r’%%, ﬁrgf%I ) r?fsattle%sfs't%ég qﬁ&r%rg)%f@agﬁdat le%g ﬁf%, a(?ﬁ even more

uence
prefer@hlfa Aslerst pb %sléelaﬁy vgflra. refegmigs segueiest |1y tlsﬂ Imeseat inyetivy, the reference

sequeﬁd%a:tan Be gélé’\eaﬂt f)‘éiﬁbﬂ SrRChAld Q&pe@iﬂn‘ﬂa@i AR A n8QEURRGE amino acid

shares at | east %? preferably at. | east 85% npre

sequenfeteichMrth i8SHQHL NQobl andld, @@%@?tlﬁ%lweorﬁh%%‘rlwdy ofgmino acid
sequehRABFILTIR U beldbith InySEQtID NO§: €3 @d}ﬁ RERICHES URH 8, asldictitb@ by the

ent inven t he refere seqguence can
contey& &?21%)3 fext. trF%FFélc%fequ{éce\}ala}yoa R/ e?ﬁﬁmpl?éhyﬂg %ype rhesus monkey
or murine TEBH i sdguance.afhuspa d¢RA mrotpue sasgencasha et ShlostanbiallynsiBiHe” to the

wild- t{arlr% Iﬁ%ﬁaélc'l;%(rf" gpotg]ﬁ 'or E‘Iﬁ?ﬁ%}%@hé{r%fywﬂl%l?}e Qx‘? I;]e%{C?IS%%B fjt%y%lth the

uenc
relevandgagmedt bie V\éléithg%h@)lara“ﬁHRﬂaIO%&tk@ul@tgéh elthp yragment, preferably
85% 1&&{1‘1&39 )fﬁoré’faretfé}gblﬂr ek, iddiiRy hef Sr@ntde %Féﬂéiﬁlﬂ? ©5PNctt$ OWhether a

given %ﬁ’ﬁ*ﬁr Eéﬁe ar ﬁlﬁénm%aq*é@gquaag %@C@Da@ﬁe%aoerqcrﬁné{ S%tanﬂaﬂy

similat”%e! b$éf61febht@ée|qyerﬁsb G| Bidetém%lhé&for\bkainﬁl@gﬂ)@ d@ltﬂpaﬁng'l' slsaoﬁ}ence

n_or . ther eo shar.e_at | east :
intore B iy Kb AT b AR LR PP ol b bersion 6.0,
availablgrfieom TERIivabignef WiseonsenGeiretiof Cotmputer &gomnfWGCG). The GAP
pro graﬁﬁ gflﬁ'{e@ Yl gér{%ﬁtq‘ﬁéel%%i?ff N%Eg[ a?lti %@Iﬁk%ﬁ 9%/31 | g t4 8t Z}”43 1970),

even no

as revmtEWrSmﬁhrmemwéAém%l %w@ % é%elr% &-or nuc | eot i d e
sequengge ‘sﬁt%tanﬁb'l%r@(ﬁf lo#h |g}v,‘neS vAfidrA) rfra%ﬁ'lﬂin@ o §hIRI@NR&cof, means a

portiod Gg HEREE P BRFeciiny G nm%ge b itE Plrand ol SRS piriiebly 95% of

a refergtiedsegseriche GAP conputer program version 6.0,

avalla I n h It
Ut gr og{fetl m%% E d ré%l\géuler g%l&ée%?uﬁ ﬁg@?e u%rﬁce codes for a
polypfaiitudg moderulenichesdnayf beNersatcenpted mdenms\ QﬁmCQthldmr they may include
such n%'eRJemn %eé‘rﬂgh‘cs ésgiﬁ{%ns gﬁ)rﬂcﬁ‘é@ ré?gnsb¥plmé Qte@‘ di }%Et?ﬁ%quences A

gene caa er ictsher WA&r &é% \P‘éﬁf‘i’rﬁfﬁjt geng isjieehdt, en69d6§ Jtsuﬁmntwn peptide.
t her eofThe tRANBudCciP BilT Nh@dlciatcil %ﬁﬁécuﬁ@%mﬂéﬁ@é‘d&bﬁﬂbé’nuclelc acid

(RNALR ety ‘Eqrﬁlﬁ@fce%ci‘&%m%%w%@g%%ﬁﬁﬁgﬁ o TG uih tereor

and prawoed. nol ecul e mhose nucl eotide sequence codes for a

gggﬁgﬁ@g@l&iw CI e qgﬁ @:ﬁyeup%r “\9{ QIOF 11{ l‘fgitegsdtﬁ a protein

compriisirgs pathiaHy os@@mmmuqye iofy ﬂmmsamq@m w@m@n thesggif oA amino acid
seque&@ldf%lfdlgtKgé B&ﬁa@ﬁﬁR‘T%@&ft SR SIRIUS RSS2, »%hg %ﬁm%m RGuence of
her Rl A preferred gene is one that
encodes the |nvent|on pepti de.
7
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The term ' nucleic acid" or "hucleic acid nolecule” is
i ntended for ribonucleic acid (RNA) or

woleasypuiTbonucl ei ¢ acid (DNA), probes, ol i gonucPe€DEPTOTV60713
f ragnent or portions thereof, and prinmers. 'WIld-type
TERT" or 'WIld-type protein” or "W protein” refers to

roteln I SIN a na urrl e e f
the wildyivhg %ﬁlaif %gﬁlwwrgwustbh@es% o H?% 59 agalgg 198U, Patent
6,261 386UEISC Batoht Mb.| (OTALES; hﬂSrH?htéﬁER'ﬁpllsatﬁﬁQOf)@-ﬂt)%Mﬂ SkQerson et al.,

, The,am no_aci | d-t ype
Cell 9huﬁé§ﬁ§5réé%7%ali§akm 4G B st ‘€fled46g 5?? c%é {dﬂ?mat ent No.

6, 166, ™Wd-typeS ERPRgem!’ r&e36d a @86 cdrhyBisitRat seqtiendo . of nucleotides that
encodfs a%%a?g%ﬁ? gtcét}lﬁ g 'PEF?%%@HL? éiscﬁgﬁigoﬂ}gt%gsg 3t 991%91@ 6ﬁ%‘1n or proteins
obtaingd Tromsuiogies erganizm, g hidgy, bqtg@?}lmltedw jogher W@lﬂ@émueh as rat, mouse
and rh@8R8NorkeH e The hikl@otideREUeAFaNfithd Remah SERTRAEisQvailable in the art

nucl eoti des that encodes a naturally occurring TERT
(SuP'qdy ot ein, incl uding proteins of human origin or

pr ot ei fihe dignatied “TERONAdJiatfeey toartglanicsasy réw&cslelﬂﬂhm@i.ptase sequence

, @@E nouse
that C&’Iﬁ%{lﬁ%ghlsulaa{stﬂlg %(elﬁr%naltgtop%’dupgi easéég{a} 2 gefl 1tyt he
human TEe?tler@eh@nmh@w atfeetsp eny maml,anelu419g1 phanan f¢ieg.

desi gnahé Ofbro ARRECAL) fefbiiehatifcp, t ©f omer ase reverse
transcrlptase sequenc e t hat conpri ses nmut ations to

el i mi n%l%alﬂqre\ﬂ@mc DRfg F?fﬁ%rt%él@ Qpsh sgaginedraes pha €8PS The

term ' manmal i an" refers to any rrarrmal including a

B HRE APy dESEBE ARG 0, LS oo,

r eadi nﬁl(ﬁUB.Ed Shbwa tlgiemmleoBat EFEOHICR) PT hrid\artiio BEfld sequence (SEQ

IDN h gE %‘d@ ﬁ%*ogde (SEQ I D NO 1)
and: am no acid se uence of an exenpl ary
TPA- hTEFGRE)Z shw@ phe mupéeoade (FHQGURNG:33 prshwming acid sequence (SEQ

ID NG‘IEI)):J)%téxg (a%E@PADn’NQ@ Af_?%in?c%ﬁé mi@ci d sequence (SEQ

NCG 4 exe r Al ) - LTBapt_ fusion.

FI GUREF %GQRE%Ssth@ n?SPE s f aWNVFﬂgISI%UaéWtOH }ééﬂlce vaccinated

with r%bﬁﬂdnj mttbﬁals vaplasmaltedl JNHAI-m‘IEHEE(IAQ)iLITBJopCtS @ie ofkach group were
TPA- TERT AI eac rou

wsed PTG R R e R bR T P GG REHR. Da
plottedrmEF%noﬁ drBdud i lrmge @amty declpodicomeDat megnl eluecs dreandicated (filled
01rcle§) ﬂ?"@c%lpfeys?dngl Cat e ﬁ@%&l elcdrlgllqllé tregﬁe‘a%% Frfot UkAth). See
EXAMBIS dnse to NTERT was det ected i n mock t r eat ed m ce

( not SRIYORE mQW%WE Borf IFM%G%I&MM@nQ @8 WpleRocytes from

intr S on spl eno s from
vaceing S BALBEmBA BPE eEDS el adoRd® Fosy fEREaptagured using
pools bHovmlapengd et dos shareasu tletkntisd mrgteo olnsmaic rev@nhkadl T was also

momtgr%g b‘% l{)tr‘[]&{a[‘ré%%{ 6 Er{aefavu?u% {nrl%ee (?1[1%0t t?%a%leg) m&@a%ee C{10 mean values are

pons SO noni I"ot
mdlcafenddﬁtraaghltdme)u Nodl cetirespofisd tol TER T waadefbeed ln I@@ematedcrmce (not

showrdTE&B: ¥&lpugp g€ i ndicated (straight line). No T cell
esponse to TERT was det ect %(ilcl n nock treated m ce

(not SHWZBKE Sghewsthoveptsof 0 1Cr Release CTL killing by effector T cells of
4T1 target cells pulsed with CD8'T cells specific peptide mTERTaal67 (AYQVCGSPL; SEQ ID

NO:20). Effector cells were prepared from splenocytes of two immunized BALB/c mice and

were re-stimulated in vitro with the specific peptide. Results are expressed as percentage of
specific killing at different Effectors /Target ratio. See EXAMPLE 8.

FIGURE 6 shows the induction of an immune response to mouse TERT.
C57BL/6 mice were immunized with 5 weekly injections of plasmid pV1J/TPA-mTERT(AI)-
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FIGURE 5 shows the results of 5 1Cr Rel ease CTL
killing by effector T cells of 4Tl target cells pul sed
wowdos/ED8e-T cel |l s specific peptide mlERTaal 67 PCT/EP2007/060713

(AYQVCGSPL; SEQ ID NO 20). Effector cells were

prepared from spl enocytes of two i muni zed BALB/ c m ce

and were re-stinmulated in vitro with the specific )
LTBOB% pltnpg@e TFEONS gawgs&g&g@@gw sa@ngcéqt st DY Edslspot assay using
mouséSPERTfple tidd pddldIoA@R dgijeﬁl |slﬁéccﬁlcﬁ®D4EfIfd€@ID9T"B célTrkspstised @t sBown as

seomgiicaisan, V@B?fo‘ﬁ’éaé B QP oy BB B Also indicated. See

EXAMPDhENAL zed with 5 weekly injections of plasmd

VU TP, L b
br moubl SREdous ok T R EeP QST WS RERSRL in
BALBrERicep dice d@rmm@n@mzwrmﬂgénvesbleiemmtmnszgﬂthe@nnﬁtmm pv1J-
mTEl@RA'I)oE)?gPW?ﬁ?PAﬁﬁEﬁﬁQM‘) _BFBIFO MRinkE rEBBAse M stfifrmined by IFNy

al ne i Mmuni zed_m ce, standard _deviation.is
intracgjules e e EHVICRUNEAGRBLE SPitopr EDRESDPNATE i e EPtide sequence

mTERTd ugt QAXQVCGSPUTEEBTIDSNQCZO‘)I Dath @Iﬂﬂt@ﬁ afcefBgan Eliiﬁdllvi’diual mice (filled
th.5 weekly

triangle @ Eéfﬁ QS fpel }ﬁagueéd?‘ﬁ%illn‘i’[fé'teg (séwghm‘}ﬁﬁﬂ( Al ) opt or

pVU- TPEHIERE (8Ahpwk TBOPER T kparifirenmaspopgpenswas enhanced upon injection
of adqu\'}lﬁ[smeﬁt%gs C%érésg h? n{”ﬁgf{”la(%q bﬂﬁﬁt %1%'11?% &g]h(PEAE ?/&a;lce were

e correspondi ng

subjecieiaaree KTERTHaIE NVAYOVAEBPER 16401 BND (BB)E Dt Fwo wecks
after tRd ﬁkﬁlﬁﬁcﬁ’&?off ﬂlé&?ﬁl@ DN/l ﬁ'ﬁcg YRke HtHeLbédstdd! With did ﬁﬂﬁloﬁﬁ)mj ection of

pram b A RE B Vit 152dh S5l b TLebabl A 1mmne

respor8BHRICERIT weenmbhijt@ed by mFN‘f( 1&81en @BM OIS DuRgilettcd arc from 10 individual

mice (\ﬁg&{ (%gl%l I[P%g t SORI%-I-%@ | )rn lﬁ;I;B 91619, P]P agbj %r%g)far% also’s ﬁll‘o%énc(s{}]ai%ﬁt lines). See

e Su
EXANRLE TPA- mTERT(Al) LTBOIOt (50rrg/| nj.). Two weeks after
the | agf ¢ | i o
boost ed %Uﬁﬁ égﬁgsd@fﬂp?doﬁi"%ﬁﬁ act |aon9%° aéﬁu‘:&%arcmogenesm

and vacpRati g %Lwcmcq oPYIN pragp male?terﬁhl moem\(vszqk}y bapBp pfaccination
with pMd)rPA HIIIEE@F(M?)SD@BﬁﬁtSNés%aﬁEéaToM@f fheiRdtded @fle P¥intsEMhalysis of

e i.ndi vi dual m ce
mtes“{‘ﬁﬁ’sfoéld“@ls&ﬁ%%ﬂl %ﬁtlfelgrl é{;{ﬁ%ﬁrg@s of each group

are al FEGISREW0 shetvs dicginti-thimoesffect SEpVEXARNRLETERT(AI)-LTBopt on

DMH Eﬁ;ﬁé%aﬁcﬂggén%ﬁé ER%B% thlcoecx%ra ltltteht!eh %&gt% ISIQIHaﬂl%l %QE\B?P as indicated

ar Cl nogene lnatron in
in FIGHRE 9. Piklyasof 24H fmdsngn@da for@latlmnlngh@\e@an yapaartigd out at week 12

from t}{élﬁggéftﬁﬁ%l% Qﬁth@"ttregtnfé}{u TiRARIRE A@F dnd %8&{0&&% Va&ifidt&Amice was

e indjicated tine p0|nts SIS 0
comparpg tosthptdteqtedsingion vijgeinated sqnaiglso fiee EPQ%(M@ See

E\%N?EEIGIIREHU@g tslfle pRGYED] Lifilezednd hnatljdimm\/ﬂf fr@l@&edearcmogenesm
and v glllngtll% rm L]é%@? e gdwséer?cfle%tog d WEEH Bl arfgeimation

with pONALTPRA - aﬁrERﬁlaszBtIeNAl and A QURE c@rricdrmait yisthe 1mﬁcaﬁe(dﬁ1ramiomts
' ' week

AnalyGSBAT G RETLIAN L Llfediflh A WO E AL DA BHIL 211 o

ACF anblG@dREdJRelcimongtaates thata@@tuﬁl@reeffvat:,ofiib\ﬁHéTl?e‘&mYERT(Al)
LTBo ﬂ"@NAd%lJrﬁé‘/IA?%obﬂ dhQhe H?%Bérﬂ?gltﬁ‘rﬁmgl@ﬁ&{iso lB%LeEg@ tﬁgwana Rltfeated DMH

uttLlil z

and DB?MP A8 H@é‘a %&P %ﬂ%@&@# s‘g Rcr%% .aﬂ%ﬁﬁ*eélﬁmarfomwén T the colon
was cdttie@ outlVi el 30 &di thic %bghﬁldg of fhe tepatrierite®hid wurb&ios ACF and

adeno%%cn(l: Vaccma?ergi mice was compared to that detected in non vaccinated controls. See

EXAMPLE 11.
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with pVl J/ TPA- nTERT-LTB DNA and Ad were carried out at
the indicated tinme points. Analysis of the intestinal
wo essomseomnas carried out at week 30. See EXAMPRET/ER2007/060713

FI GURE 12 denonstrates the anti-tunor effect of

pVU TPA- mMTERT( Al ) - LTBopt DNA prinme/ Ad boost on the

nunber r lesions. BALB/c m we t te

and Dr\ﬁ?@ﬁgﬁ dsgoRairaes the AR Rgs @‘?@C%@é&@?ﬁ%&@ﬁ
LTB(Adet&DINAQimnef/Ad Bbiten thawdlinde and diffevasiat@r sth@tbfauhonlesions.
BALE%.,//]Ve rrlrbce w%r]@ tr%gga ?ﬁ\gﬁea%g% : ngsvlélglg?t%(gtezﬁ‘e \ﬁg?rlgme &aanel A)and
histolagneap difecentiotierhsisged @rieat o o f icolon edenvaes ipreatdn vasinagddsand control
mice \%? Eg@%ﬁ }<E LGHRE 13 191‘?1%{@ B?ghre"ﬁtegt?netnb eT@nb: v&cfpﬂgﬁsmﬁed as

E@ TPA- mTE (gr | rre
folloWénGﬂ heellgifigrmtiated aéﬁ:ﬁonc@nc@ﬁmaaﬁﬁomog?raf@b/ ffeteptiged adenocarcinoma;

G3: && &mfe‘ren%b@éaenab@r@mma $dcaax AN APH and DNA- EP as

e cr EfevaF S S 2Bt o B850 25 S T s

transgpiie aedt werk imamnizodivet tandiveaktyr ialectivrse DveY-BN)adf\prachid

R S e L o e e
followsdesfise ve meosehy @@R:injetitor eft AdOPTERTI ADeH P apdBNA/Ad). The immune

respor%g QR0 GG %H@nou@ PBM@ %E’Nﬁjlég LNt M"i’(teqthC were 1ncubated with
adenocar ci nom) . FI'GURE 14

the CI, W@ﬁpr@fl&%@eptﬁﬁ?&ﬁé%é% ﬁélél'ethaﬁw&éﬁ Sﬂfz@i Nﬂ@b Data plotted
are frdnfi 30 S@RAHEI E’ﬁl@&ﬁ(ﬂﬂ%ﬂ ﬁldn i GRfhatid Mednmulits\weeklidcated (straight line).

I asm d
See E%W% ﬁ%ﬁ%ﬁl) LTBopt or by one injection of

pl asni BIGURETIBAhbTERE(rédults oT BEIL dsodyl awed, laablod tarpetdicLa-HHD

cells. ‘% g lsoc{F)%alfléH £6h bRO iR uMIONTEREGRL tésgg% Q@TL  assay against

I MMuNeé response was aSSess
Hela

s, F1thy exmnagétaipadm with BN ERF&OS] m:@u%@re‘@i/qmephde but in

preseﬂc@ ‘éfRf@Qg)SMmgﬁi%Ftﬂ ‘g e RELL . Tlgflfi!alﬁ;)%)ellﬁl\x}&é #so infected with an
Ad Vep'ﬁap 18, Eﬂr a0y 8041% éq@p%’sﬁs Coe&ra(re% FS??%M%&E 14.

Y aI uesFHGERENGi shatve ehe(isductibg bt a belnﬁl)edlaﬁaenmwﬂsﬁ&skzo hTERT in

13.. F e ts of a
rhesusghicSy infrhia b RS, ELRRRRNAR vl iy B rom
hTER®btramumetd frhayos ooekdystpyil JZ BA iR - BN ASER DN A-ER).CThe assay

t
v TR Rk 8 B EE L L HIE G RERBEIRHALY, sy
perforawéﬁﬁt@eéecmﬁ SVED 1§§w111 faneln). piptlysitepcaiormied affer the fifth

DNA-HpLgalkbkhsal (mnves)e %kmmﬁgﬁd wi th an Ad vector
or GFP as cont

di R Ad
o IRl RELT Eﬁoéﬁg o e Bhm s resog e By ERT was

amplifiel inrhads aioekkcyis nimat herd expanse with IVERIP amd bduegdsyith adenovirus

; : =y .
ol THRLAT B AR ) SO o
ELIspppwey mpiermERT PBMS. Divn EPERRAmEBR)Nizct ecsas maykaya ot the end of the
1rnmu1¥ﬂ§a[tfoﬁ gg%#aﬂl nwgﬂdﬁ’ hﬂcﬁﬁfe@ fi @9 HN A %PagS% 349 ARt ERT] fﬂ"@? ihfd€ions

es 1S ayS|s formed after

foﬂo%é%&sﬁ 0 Ao Apd6- méE%T?dRﬁC‘QQﬁén éﬁhe AySay AR PgEeEncddn fupligats and the
averag®fvia@le fidi@ thol rbplicats Bwins Sab sxXaVewe 1GPanel B) . See
EXAMPLE 15. FI GURE 17 shows that the cell-nediated
i mmune response to hTERT was anplified in rhesus

DETATRROYESERBITINR BEVAGE TRYERF N 1 DNA-EP and boosted

e nov
Expressmn of the catalytic component of telomerase, known as telomerase reverse

transcriptase (TERT) is commonly detected in a diverse range of tumor types. The combination

of telomerase over-expression in most cancer types as well as low or absent expression in normal
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expressing hTERT, conpared to the CM elicited in

nonkeys vacci nat ed by DNA- EP al one. ELIspot was
w@eooBouitedd on PBMC from hTERT-i mmuni zed r hesuspODREBYS060713

at the end of the inmmunization program which included

five DNA-EP (pVIJ/ TPA-hTERT-LTB) injections followed

colls ey SPRAP LRSI R AP YD) R0 il giscuss HOF plshitiaberran

cellulargpdliferaties sich as hﬁmn@r ﬁe&nfEéﬁ@lL\/HieE)rééént infdndioh Efdates to compositions

and mg%gﬁyte;ﬂg%oﬁp ang?ﬁrnrn nlgr tloo(al\l Prgpel ef)’%g}g(w]exgres%e lbé/ ?TERT tumor-
associnted @nisgent waersur dbptragtel KRIEERA)redspnde avsoeiktpd dethgbe eatcinnma or its

devel e‘ﬁf S&sdoefdd6n Of afcHIRI TENP %§%re§_ i CRARIRRIHOARE Bfes not require that

onerase over-expression | cancer

t
the TEﬁeT projain |béwmﬁ8836§bmn0é%m§é albﬁmﬁ MOHGY ‘?ifiitsdél"ﬂgplﬁﬁ%e%s abnormal

TERTT&Bﬂ'esﬁoﬁ aag @l ph@entta QIAdYinRRHS O AndER PBYbR¥taBle Ute into tumor
di.seases associ ated with aberrant cell ul ar

PIOBIrY OF Eat'Fofr such as cancer. To this end, the present
I nvent Aocordmbbt €& rfresentonpasioh IpmmdalpdlymtlhmﬂEst\@ctors, host cells,

and en%oaecd eéro%%ls C%%ﬁg%‘%éw u%@cgé%ﬁrgﬁgngttﬁér%%p&% v\ﬁgw Vacclinr?s and
pham@b@nmdmonrpﬁmoesé@r dediméns and/eopicatrdidnwif & wamcma The
polyn&%cﬁﬂd@ﬂiﬁh@ brekdr? 1&%}{@&9&[@&{% aARSRGH AL éeﬁ{ﬂen‘ég efi‘ckb%'flfgaepf ERT

expressi on wi th a carcinoma does not requlire th

proteip ﬁéVaF‘E’R’Tﬂ}?Fe@tf diedde agupleptidieanence ghgnding the @e‘uhtlmtapﬁ B coli heat
labile Eht8m@tdx@ (TEBRIvhichss slay &) EREEN]y adisvah B imBlund Esfonse to the

e [ may be present at tunor initiation and not
aSSOClB%BE[@?c?Tﬁ@F% late into tumor progression or

Vi ce- vir sme dcloglirdents bythe ihventiore slentuclcotidngdqoences disclosed herein

furtheP Ecﬁﬁoéﬁjsg% "HDA Y&H&J s%@tﬁéngg ﬁefo%/eet% g@t}g &%‘én&eljolr fhe @K‘r gene to ensure

Tprote ns uence or var
that thepldfRebfl Tifotusigs eomtﬁmv&s;e@r Iarmefpmd erabedimprta of this a5pect of the

inventfoATBRSIHA - QTFERfI‘@AI tﬂf‘FB fﬁ%sﬁglt dRBdcsan o R y&tf%ﬁd%rhs Qft Brth in SEQ
ncer cleotrdes O |nve
ID N%gwérprgaﬁrrg é%ch gause M&@f@ﬁ&é@% 133 NOrERR @ﬁa?rel?rﬁferred

embodifneitay thaMP At- mEERdf(AI)f-IUBB (ﬂusﬁ(ﬁl @cﬁd&ﬂ aBQihiflead @ qHRBLE as sct forth in

sEQ IEDSE, P ek Gre Bk sfueee SR ol B RGPV

adj uvant an i nmune response to the associ ated TERT

anti gefpy, lTElee%HQ@%J §opﬁ1ﬁé¥b‘§eﬂtn¥\%ﬂ{1 P8 BV hurnean origin

nucl eot 1 de sequences sed rern further conpri
or canpePRER'E é@@@ol%efmré ﬁe@hﬁeﬂﬂaée@ €ite MOYER- nfhoswidrbme dumgp TERT

nucledtide sddeRhcJigRE thAh @fﬂgEQQUN@tlﬂdﬂ@ hAERIenlrEoriddsd rélriously (see, e.g.,

. iR 61186185 st 24 R Prahd i %&"ﬁ@%?é%éu@%ﬁawm

Apph@nom dess- GW@MnMeya‘sﬁh &‘eﬂ} Vet I8SA (199NN almnﬁEQed ®., Science

277: %gé%l (E)@?\'@ ?ﬁé’ FﬁﬂTﬁo 1oenoct)f tgg @rﬁﬁg ngﬁglaa b%%ul e% {‘nhml ﬂly variant

sufficigiRAo wlf&RT T ARJL-4prafif Crscpedinm@nm@ desporzsa 1@%@@%4 a" ERT variants of the
presert Wﬁp&?m@ﬁd§ &Jut hRrop hhﬁ‘te@ﬁ%eh?em that 4tc @ %fr & fe%%nally truncated,

nucl eot 1 de sequence is set for Q%
SeqUENGERTY I FOPEBTANE SERIERBR $N6 FeqURRCH PEYIER mahd%lﬁteq%r@r e&ﬁmons

Prefer% TERTI VAR tOF 1t PreSdnt GRBntRSH @mﬁﬁgnﬁ@d’(ﬁh@maf fu(hﬂﬂlonally eliminate

speci d e human T
telomiii agty e an i ditatia TERT Troirt Aol F Brenal st itpre capable
of indinasg b edhmedipted timchupe esspauss wheh siendueedyinto dAvdScinPata@pitnt or patient
mnee@kabe %fl% 178; U.S. Patent 6,261,836; U S. Patent No.
27, 285; U.S. Patent Application 2003-0096344;
Meyer s 81 statedziboye, @epref@rpd crgndggents gy prepemk aMghons telomerase

cataly@é activit§ 0 ffeQclomerase antigen is inactivated (herein designated “TERT(AIY) so that

11
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277: 955-59 (1997)). The TERT portion of the TERT
fusion may be full-length, or any variant sufficient
wo eooslouxcé a TERT-specifc T-cell inmmune responBEI/EP2087/060713

mammal . TERT variants of the present invention

include, but are not limted to sequences that are C

or, N-termnally truncated, sequenc i.th conservativ
the eng%ﬁ&étfﬁmwg roffh 18 é%ﬁféﬁ%‘é%’l ity TRRE Prayacair sugis. The
enzynﬂflc betbetytof s TEIRT éfiston @oteli=fdh bedndctingtsd oy aﬂchﬁorpmeS ent

tJon at_functi . .
matacfiy GHRAGHS o BERR Eo T AT Ehed U, 9Bt st pigr inventon
includtssiadac peideilersles that ecode e IR T- LiiTBeﬁuslpm nreggie, wlaqneibltbe sequence of
nuclecﬂf‘deé %&US&&QVﬁlaﬁ?flTEm ghﬁ&ﬁdwhéf%r&gldr\%ﬁgﬁt%ﬁl W& bone or more

I ntr I nt a vaccl ne recipient or pati In_nee

mutatiopgrelaive tathegyild-vae AhER, anjipo 591618@11116@%13 ?@rﬁﬁb@hﬂhéﬁtsg%lﬂ) NO: 12,

and whasln@aﬁl&ﬁﬁﬁandn{s\faﬁttﬂoﬁrﬂo clilmarBtRERrEatahlytit ﬁcta@tsylo\fltﬁeyencoded
ereln

f theteloms ase S ina |vate
HTER e 1B oo OrrR ORI S odifishi BE e fRts . Mo Tss haye been
mutatgal mtoeddr to shangt epeciﬁtm’mmn) hcids pe2 ARRT V7081 mabehurean TERT protein
sequelg)c%r(?sosse%%canlﬁgse i3 1 '16 ﬁlgit%ydzta\)é G;Pc{ V%‘ﬁ :1 RIS HYR T protein
sequemagt aft hementide Isgluecmertcodmg @mmteéﬁmomnﬁ@%wqemqedet forth in SEQ

IDN@?@E&H&%%JH@S Qpenotdie present invention includes
nucleic acid nmol'ecuyl es that encode a TERT-LTB fusio

prot ei M pr\ﬁi?éﬁeé cAbpAigeatsidhrcrressmt wyentew: thgelEReh e%@g o the
TERTVBTB &’ﬁﬁloﬂlfgﬁaﬂ_la@ TERE 6t a Vdﬂﬁﬁﬁﬂh@re&ﬁlsch@thQEKT(M)mlﬁﬂ BB preferred

{ | tot d=t hT
embo e nE RERI e B Kb Eu T LF, oy e Gehrees R e TERAD. The
TER Twhenets and AER Taeitcating mscltomictsequent o vaiants Gfahtepresent invention
compﬁs%'rﬁ’ﬁ&tﬁcﬁl% ?ha‘f %Bél s}{;télfim@&%é é’r}z&%ﬁaﬁé n%@&yenwded hTERT

ments of the
| nvent A@wrdmg @@tﬁf%é@t 1n‘a<‘:né10@ é@lhtemﬂ snthgti polyperdeotides comprising

a sequeR@NIe e REGddsi eﬁccﬁfﬂg"@TER'IdET@ﬂﬁcﬁi i/ 6did |fu§16h fBRin comprising a

human TE rot INn se en as se ort in 1D
TERTNpsptesgr abigt Ostﬁelgwnaﬁagtﬁ?@meni of Mpantfgre e %Eﬁ? pPigte frsed to an
LTB @muﬁ@mnalﬁ tacted R ahictieas eﬁetelnelg eﬁhmmel tHedninh@c Iil‘klsfpah&(io the TERT

proteify SR ol T R ST RE g O by SERLHE st Rl gongprvadive

aminotaeel yubgiemins] anmignitéronpal tiuecdlieRY, cpdioky-¢ermadal trinecations, deletions, or

addltlo-l;gR%ng-g§%ﬁ TERZWag'lﬁnth HQ%ﬂ%n-[ %%_/010 uﬁdnY%m %E&gé Ql?ﬁe‘?% p’roteln or protein

erre I ment
fragmaritpahi oattlgashsu &tawldm@lﬁécwwmemlva%l aFAPettive pé&fe TERT protein as

set for$i ﬁrsﬁ? IDNERT Q Alp}eferfQET ﬁﬁ}aﬂ%té ?ﬁ%ﬁta%@afﬁ?ﬁlct%cftbg eXMinple, the
ucl eotj de.se e ants o e present invention
TER Vc?ﬁlﬁ’?tl €k qlﬁli‘tlﬁgﬁgﬂﬁ) NM‘S -abol i sh tel onerase enzymatic
act | Vi The sy‘htl@a@b gohgliyicotides opthe pesstnti imwdnibn omcode hékMA molecules

that e r"]ﬁlﬂgf‘(lsA%% i 0 gl%ll %9%&%{%%@3 9 ﬁ gltﬁul?t?%oer%%ﬁan&mg the
1mmunf_umspmlsg tothe |assoc@tqdrTEvRT1 ProfeiTERMRS b0 be gf»erfulon the development of a
therapkeht‘?é ?Ilqlleyctl'c Q%‘ctelr V@ccfl{eaqrﬂ@ @}TB)?orm’}ﬁ 8Pthe TP RT-2TB¥usions of the

ein fused to an el n or variant

presentt HEVF%QH hagrheethshoam teﬁfre%gly veﬂeptlaéﬁ Hgripeungechiiy pfeo-delivered
antigch€6Re, n@g Si@ndoh€ etTﬁFﬁEaraﬂoI @inhunSlas st 2m8112@r@00‘19)r ms of the

TERT pr, EIntIn|%F§ E W& m. 9

conser (ot BRI L lé}l} S PP F%Yﬁ% 1OI’a?FH@ HBC pUiqgispcences
encodingUni v arcamss oraauthetx ynclluiimg na ot naecossatilydmsiteddel eiclcotidg
substlf?l'ﬁ?l?sd gélteﬁ(ﬁlsad e A 1{11% Y&'ﬁ_{m}{% gzﬂfr?n% %ﬁ@%&& t@ﬂ%& truncations.
In sonq eagere ﬁtmwwbecﬁdvamtagms to asdgitﬁ@@@ﬁt: pain ylutﬁtlﬁntt@ theyaucleotide sequence
encodin@m{d)&kiﬁ&l or@hﬁﬁ%&é io§§:1t9fof tRent&8H RORILITA pASe& embodiments

forth in SEQID NO 12. Preferred TERT variants are
catalytically i nact ive, for exanple, the
12
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TERT variant set forth in SEQ ID NO 10. The synthetic

pol ynucl eoti des of the present invention encode nRNA
wondsow7es t hat express a TERT(AI)-LTB fusi on PCDEB2007/060713

that is capable of stinulating or enhancing the i mune

response to the associated TERT protein, so as to be

useful. in th eIo ment of at eutlc or
of the prespHy I EafipRt e'k? s feed tﬁ*ﬁ%@%@* peRtenehisdruneded of its signal

sequeddeRT- LTB f usi ons of the present invention has been

i(l’;O\(lj\gl IIF\RI% f‘e 0‘3{% %gr?agt ﬁ{ereof,goef tg?n%ﬁqgfﬂ? %éﬁlgnsgf the present

inventipn thagnpmidised tEShQaramzﬁemm@lqr)the girbaxygomtianpd fghe ERArsequence.

Furthéfst‘ﬁe éﬂ"ﬁ g%ﬁu@x{c@%ﬁ&lthe' Fveftd @nc%r c%nrl])g‘f{ls% tN g‘f@ﬂ]ct%ﬁmnus C-
varlants or tants inc mg\{]

terrmrwé éfae@stalfrmpys C-tormiays foN-taimineo Nderaumsttp feif@H%lS In preferred

embodlgkft bo e, présdal ihi @itidn, ABCIRhRLIbNAL THRINSE pPhige @rfdsed to the N-

‘ Cargﬂiﬁ termnal truncations. In some cases, it may be

ermingy 9 geous to add specific point nutations to the

nucl eotrhelpresam uearatorertoditag siafiBetionuckitugdd oiolecule (polynucleotide)

compr%ujé%q Qe%]élgn ' gél&%u{%g w%'{}:%he%@&?eg %ﬂ%ﬁz&%ﬁﬁ e reés@s ?Hovei_f[lERT -LTB

resent 1 nven
fuswngéqt@@mﬁé efc@mplé nuslaotide TERINGSE qmgdm the ﬁtsrqmmatte@d agpet forth in SEQ

ID N(bst Gaid 9 nal pa%%?&ﬁefegg@TEﬁ@ 8964 bpﬂﬂe II])?erseMe}ﬁ\LéﬁHBn is the
her eof fusi ons resent

WTERT Y BrichE FsipRyseieenee s dorlyin el é%Nfa ¢ difHISICaEidpglecules of the
presert avRAoh 4re G senSialf frt:ehﬁ*oﬁ%ﬁirer%aabhe&@ﬁs Furt her t he

LTB seguen nd,th RT se e,can be fuse
N Cor e o S RE s e CooREt T, S BueaSteidt fithigaces are useful for
vaccinC-fugrases) Lsusclt a3 micleetidd segsemees flat @rcoilaths HIGERW Adr T Bysotein

seque@% Rf RNk f()el'?%ﬂﬁrtgeﬂé%r%entt nl%engo%sﬁﬁ 1nblﬂg§sq{u'cféﬁndé &ﬁuences

nlnus 0
that ermpée tapliee FER B T Briysiop rpé@@lﬁtt 4t gieetybptontially| sgniday, toSEQ ID NO:6,

but nod }émch?ttﬁecsaﬁté%s%b&amca& tﬂfahﬁﬁdlh&d aﬁ}@réﬂwﬂte@é juél&lon of the TERT(AI)
uenice of es whi ch encodes

rISI a se nuc
Seque@ﬁfam tthlf‘alr‘g%%ﬁqvgggee@afawws\?éqateﬁgmhi?lsnm@ssrrawgbr ot ei n:
for exﬁh@beseﬂﬁ islefOdr sleo FbaeD GeDnIEHE ivét@orﬁ Iaﬁd fa¢sinbmant host

cells, Eogcﬁi)?oi 3 iF an(g?lg? ( lg’dwaﬁgfoqu&t%%n%?el? ﬁ%d B}oéecgﬁﬁ disclosed
throughouethis snpnmﬁsattohe Tha BRTlietic) DINABné lasilem asseqaerd vectemst and hosts of the
| | ecul es of
precrt e AR oh P S B S T, cet Fom
ot her Ruemnplpgy mielcipsacidomelegples of the progent Fié/ea'iiQn Ggopprise a nucleotide

sequeﬁc%cs@geﬂea erohhak g@&d’}b&fonﬁh‘tﬁ{gﬁéﬁ SHEO 1PEN0SRGHT 7ahEsHeS@TiHIFIGURES 1-2,

whichi e de G5 R T LER TatR A Pe BB B B0 LB g maE tcResent mvention

forth The fknt Dividkdidh al%ﬁclpd&lﬁﬂ]bgicml‘l/}eaitttﬂve firaginswts or mutants of

550 B3, 00 L5 SRATSE-L DT SRRRAPTRFF S R v,

Any seéhnbiplagicalloa@EQ filaBrmn: @d/dy muten twik gaede githdre: gefei, or protein
fragméint %ﬁél@a{tllé/asfjéﬁ%stﬁﬁlaﬂ ﬁn&cthgmqhur{o%g‘?m ?foéﬁl;tlets BEthe hTERT protein,

unctlon of ) sequence and ence
mcludtqgahut Wétrlgméffdetatt%h%l} T meoteingiseidodh impEQyD Nﬂel p

polyniidlacgidtd @bluad bex d‘r@h@tﬁfé&esﬁﬁﬂ& ¢ignrbithantlcyedd @b&lt@ﬂ'&ls deletlons
r econbi ant rokaryotic.an

addlﬂ%ﬁk%{m ?Iamn%'lﬁﬁueﬁa 8n e fﬁf@?fgp G TPRingl tRIngatiqps m?rf‘é%ra?de@utated
nucleddids ct@eectstofi tieygbeut invértonspeaicfmR NA molecilbethstyaxptmss aic

enzyn%llgq}ga%ﬁ% ?E af’ﬁg%s% Slgr]pﬁe]?ﬁ:#ga: ét%kﬁ@Bg Q&f R&ﬁuo%fl E%}Fible of eliciting

I nven |on are u evel opnen
a pro@a}qg‘@( ofitherepayic immune response in a patient in need thereof s0 as to be useful in

cancer vaccine development.
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Exenpl ary nucl eic acid nol ecul es of the present

i nvention conprise a nucl eotide sequence sel ected from
wo b@sguxrep consisting of: SEQ ID NGs:5 and 7, PSI/Ehmemoc0713

in FIGQUREs 1-2, which encode exenplary hTERT-LTB and

NTERT-LTB fusion proteins of the present invention.

The present .inventi.on al so incl udes biol 0 |caII
act i ve M aBstedrdsvighin Sgﬁm%oféﬁlswt@ utgliogs dp he DNA

sequeindeithdt denoo @l&smﬁhh&heamr &ﬁ:&ilﬂgatemmbea I‘pyOp'EERI of T3 efxpﬁeswd protein.
t Ve

For ex%n{pien tﬂﬁﬁl‘fultlox ﬂ§ Vagme ?rqﬁ% aII[‘%,lﬁ/l{le or l}(l)smepPr %garagme rflor g?utamme
may nf)‘r agsenthange ohthadediwd Sunctiohditanf thalplogypnpt[decslch fae the ability to elicit

an im {mglJ,lg Mgl cal properties of the hTERT protein,
I nc %ng but not limted to the hTERTE)roteln as set

forth 1 S8d abpvethe nresensinypnting Kirhen relsiss de secppbingaievectors that
compr¥étth @100 hici B BEREHRK dilokédhkR@Bhd®R thid ldﬁécﬁwah@’@ These vectors may
subst.i ons el et on% addi ti ons, -ternmn %
be copCAr o RGP FIORMEPIFPISRS R NEFIQIS are proferred. Typical
vectorE’ltrEh&ierpdx:inmlst atoddicd wiries} bhadeloseay) daceasophhgd, kesnpitle seadt artificial

chrornogorﬁgst f%grﬁs %o%%ﬁe%at%@ ﬁtNﬁ #af 8 en%gde a TERT LTB

I ca é’vl nac usi on pro I'n
fuswn&urktamy dt isovadlewithin kv phivicw of diratkilécdofrtisanite dctﬁm@na an approprlate

vectoﬂ%PQBXhﬁﬁlfaf gerfértralné‘ﬁf éP@tHEﬂ fsel MTUNE response in a
patient 1 n need thereof sq as to be useful in canc

vacci nélsgdveyigyhisnthe Rrasentiimentje are\uUflﬁP% TERd-LEH pfé%tf proteins
encodéchbys theﬁMGlEIcl d@[ds&liﬁsfaldibd fl;hﬁr(bl%lhﬁlrl]tl tnlsltsb@;lﬁmﬁoﬁ &@p@ﬁm THRE(AI)-LTB
do not ustatla al ter e ult .
fusion TR, PSRk bt lof S aPsr PO Bhofe TERT-LTB fusion
proteis bxsprites Risoquente m%drmne atids sd¢lenied fien th gionp n@nsimng of: SEQ ID NOs:

6 and RYSi ne, or asparagine for glutam ne may not cause a
change in the desired functionality of the

pol ypeprciufied insthepressnttimecnsiph pictNAgeaidnges thairybrifigaéo the

compl%l%?ﬁ’tQit R ei%@r { ef%%\?ssa? gﬁ(ri ZE%H&’ sﬁtgﬂr]g?npc;o?tﬁgiﬁgs It BY %Sr'o‘? Bxample, and not
fu | \)

limitatiqfle 2 RERCEAFTE USIEE QORBIIS B Bighdiingeneel 25 i Ewghi’m'ﬁ%ﬂﬁ@aﬂon of
filters 8p@aintrigClANAGCE carfibé 96t foeabaut S hvays b veight asﬂﬂ)uoﬁs DNAbuffer

or , RNA. oni S, vVect
comphd L% 507 U PR GRelBioR ROPE e B ot Yefnd fremm DVA
Filtersvdre bglwslizdddouitmut 124 4Hhbistae 65°€pimagd1ybmdsnmcugn}xytarasontalmng 100

g/ml%lrehétﬁﬂeﬁ 'sﬁ@o%@%ﬁﬁ%&eénd abgl x 2‘06 &b fé&'?@ l%efléﬁgdréﬁ’é'a&k’aﬁﬁng of

can enco

filters p%@nélahﬂ"lq forr b |1 howy i1 splytipa qonfajieg2HPSERR 144PIPH edhis is
follov@ﬂ%?%%sh@n dak&sa, 08 9RBDIRRKOT FR48 nYiRGled befoRY alﬁ’oradlography

Other B ek B SN BRI (O Lt oS i S B S8 ion st

carrie bﬂilﬁl5n§Sﬂ) Sedpahiyt’d sodutivue b&domeintide di Souo$E( for about 12 to 48
hours %pﬁ gv%gﬁlg?gtteé Igin%ea RGE fd e #JSIQJQ 0. gtl Ib%ut ?I‘:S%{E(fAlr zlbou-[%O to 60

I'n" exenp
minutess pl?@@getm mtehteonedmeﬂtel f@mgomh erGDEwrt‘estbB carm:@ngu auidrigh stiringency

hybridrf2#iBh 'al%e\)?elﬁklﬁﬁ\?}{‘ﬁ'}ﬁ@ arpf Ic))@ﬁ'ilg‘ 8r @e 'cgﬁg&%(ﬁf:&fecﬁesfe rr@e[@eﬁt@ €an be found

oup consisting o
in Samqnfeolp?t@é eolgeuipg Etl%@g ¥ EaWO’”s‘r’eMﬂ’é‘ﬁé és hdifian; F?Wr M%eHarbor
Laborﬁt@r}t Pess OoRl e HaboSERwW @oﬂ@wgé) anShnfbrodidend Russell, Molecular

clonif 4 P35S 0 R P eI BP s Pric

NY (280t). rig eaddlylon $o ths forepdiogmathdProehgibondefAagh arnngdncy mthichrmay be used

s carried out for about 2 hours to
are als%\c}gérlﬁk%h IJ(t:)ut 65C in buffer conT1£osed of 6x SSC,

5x Den reapregm@,tbvmqrmntam@g a GERGL B feréoraprarcintcrcar mgmucleic
acid nRRRLE N be used for high-level expression of TERT-LTB fusion protein in a
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Filters are hybridized for about 12 to 48 hrs at 65C

i n prehybridization m xture containing 100 ng/nl
waoleonsys7ed sal non sperm DNA and 5-20 x 106 cpnpOI/EP2007/060713

32p-| abel ed probe. Washing of filters is done at 37C

for about 1 hour in a solution containing 2x SSC, 0.1%

recomnaiggien G, FPRIHON e Ber 5D Ao PAHBAP LAY ot FBRnE vectors
mo dlﬂéd Qttﬁldtgr BBtouS Islﬁ@lfwal‘lﬁ tesigned pismitdsgit virtisdsNGeRC i vikasty df bacterlal
expreség& Vegt)%rs%xelgr%hg? %ﬁe‘d tg g%?rlecj%lszrég%olmqg E?g}{%ﬁnﬁ“g ef%m?ﬁ" t%eglgﬂ%ces in bacterial
cells itdp@irédor Ingiddigion 1Pvartyld® fhogel sclbexpacssmahicoigrsshepbeasedite dxpress
1recom'BH1tantj TE]QQT {)TBSﬁPEn sg%u?er{%eg% 3%'|t 1r:1 f arfRBOMing 0t cell

m nut es. nts nmenti one ore OI ng
expreqﬁma@at@fsg@ax by uS@d rﬂ? GXIREPS GeROTpiiRgRt Bltqtquh gvelﬁéfgﬁt cells.
hﬁ bri dirE@ptcoéht @mnm{ hlsk ROMes tbnlogtr&u@frﬁnsﬁf&?g{e@dr&aﬁifected with
Vectogggﬁglf)gg g gwtet I opewoqgtq[ %Flé‘l{ase %&Eg %)%égn?gwgg%qu ;l{jqugp%mant host cells
may biprakalyoZin@r Exatycoie; inClukthg 3 hotdirhzadooy bdcadbiarsattoasyE. coli, fungal

cells sEghﬁ%s ea.??o rgj?J [151{]9?1 F%C%g(fl%lt\)'ﬁ 0 %Hg‘fed Q&L%glillﬁgsbof bovmevmrcme

monk¢yeandabdeng prgiBdand ipsect Gals dncﬂ;phng]gutmt bmrteql_‘a]b@rcapyfzga and silkworm

denveﬁrcglff $fines| Rich Yéc%i’ﬂbnﬁ% (P4 CaIll Be é&lﬁiréd @fet QuitaBR conditions to
foregaln her conditions of high stringency which

produggyy TEg uﬁ”ga hayi@ BIPSAN O PoIoBEHY PAMY AN, iyp preferred

embocﬁ?h@ﬁt&ﬁ&h@ﬁte%ﬁh@ Ilﬁ'ént(‘dhnﬂﬁlmbmllas Huehhr, Lﬁﬁdéﬂm&d QBrem the terrn “host

R I TR SN R I TR T

humaraerabmnbl nant host cell. Expression vectors may
| ud
'ngg {98y n ’fé‘d a%@e \g/lgigxl%%%iotne\%c{o? Forﬁhlﬁ[% r@wxee%*c&gﬁg a TERT-LTB

fusiongiretsin raay by u&ﬂi rf@rseéi@reswg of TE RV dhsien prO@ﬁfm b?aa:teé@mblmant host cell.

There R¥QRBSHECRPYE HF HiS inWBMidRgs i %ﬁ‘cﬂ:e%ofo{a éﬁfr@s% ﬁraemJLﬁ@ﬁsmn
TERT-LTB Lfusion sequences | rial I's if

proteig gk 3 Feegmbingnthpst ¢ loﬁom]g‘lw ?@tlgt% c*n@ﬁlgvgpto& gprpprising a nucleic acid
compidtiy £sgjuoite\Eaticlestideyhdpendosieda TEREX]OTB f@sme@@m médd suitable

TERT- LB f
numan ST ] St 08 AR b ol O 2Bt Ty BN G ffnactive
variang ﬁleeeo;ﬁ,rfewi tp ecobdtamiahporppopéthe LB pms@n,tandewhesam ftisdfusion protein

is cap@d'lgﬁ\ié%dﬁﬂ A iR @%oﬁ?g dﬁtaqﬁﬁrhﬁap Qﬁ;& (G)eéulltﬁnn% the hosthcell under

Ol' tran tors COlTpl'

conditips MY Alopaexpiisaien pesrid T ERAL BB dasdont piofient i on.
ReCOnblﬂ@Bferﬂ%@%hlbﬁ&hﬂe‘ﬁtsrﬁi‘){h&go%s@ Kk XPtds§in®h TERT-LTB fusion

kar bu ed t acteria
protei desried Wove s LT Muchtt i Rleted Gt S Ricat®her e | an
cel | s Foltdwidg pgpreditn ofat TER TALITEfulsion ucelhbstlce]rnémwf LTB fusion

pl‘OtGlH %r gb%lr%éc) e%:ld r‘%c? pbon?({éﬁu?lﬁlgg %E?ggf’? tﬁl%ﬂ o@njo[l:rl] laé]aevaelraé %%%m
purificafipi procedudes drg ev:ml@blelanﬁ iswigsble Bouose. r&@@mﬂ@mamrommay be purified
from deft llysﬁteg ahd Qﬁra%félbff[qfaﬁ LOHinsidht 8P bRiMRAG b r%atltlclﬁl of salt

produce a fusian proteln or a biolo
fractiopgtion, apreschange shronpptegraphys Biee et W@@ﬁ@g@phx, rlwdroxylapaﬂte

adsorfoRSBrmadtoxtepty o, hyti'f@hb@@ tinte@kdion éhr&kii%@@rapg BefddnRd,
e

recombfyHER LTt fis SRty f e st TSt S Lb raising by use of an

immurtmeitfingty columanmbdd wsh monodiomsdor pothelyaal afsbadots apedfiofoe pa TERT
A LSRN DNA encodi ng a
pmte@%ﬁ%@[@ﬁ%@g? %%n%%ﬁso({fe& 1ay:kgge]]gused for expression of

TERT fusion protein in a reconbi nant host cel
Therefore, another aspect of this invention is a
process for expressing a TERT-LTB fusion protein in a
reconbi nant host cell, conprising: (a) introducing a
vector conprising a nucleiasacid
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conprising a sequence of nucleotides that encodes a
TERT-LTB fusion protein into a suitable human host

W@ edos/043v@r ei n t he TERT-LTB fusion protein conpCI/EBR0A060713
TERT protein or inactive variant thereof, fused to a
substantial portion of the LTB protein, and wherein

r espondte MHTE i ScuindompByne HERIr - ) e B R kcgepded fusion
proteihmdéthlsﬁmedtlbm o dwigakd @ dntince Xy EBRITapecific faimdne response relative

to ﬁlll%li%n h E egﬁs'lesclf en%?,(F %gSTEi{lf“ Po%%&?fn{v%%mﬁ%%vg nopmre(l)lf' "P?] further
enhandje‘élc rlmbmdomm/mppetrh@ of TR §EBJIehT:E fasgordesla¢neds @ﬁthc peesent invention,
in song! &rﬁ%ldlrﬁ&%@eﬁ&%ed%%*én? %é&%ﬁﬁ&[&?ﬁ&%c&im TTIE_E@TLTE l%%sion proteins

usion i n a usi on E@ﬁtEln
comprisspigtized codonsrioy fugdenhieh favekexpraron 1 # best 671l go Q@S@rlhed below. In

these SEVRIiRENtH, ra@'le@?trh Pttibh bEAE Icg%bxﬁrdfm1$$ I ik latdeBigned so as
e In ot el

nd tab
to use I e PRF S D e S Fisheadond oXbEAdt Srefit g Gpbnents is & human
cell. ﬂmﬂptmﬁedﬁﬁ{MTmﬁs1ond maiy da akedafopthicalat ¢lopmaft of adcbmbinant

adenotflrﬁcér g‘i’%ﬁﬁ% ﬁ?s(gﬁa N d ({Feg g\ﬁhlgﬁl gpo ap&{ ét{%tyméﬁdo r%glioIpo}g]lams against
TER Te#ssemait ® gangphtjraarst chlj;-@redp]ﬁnd)énmmnme Mhe symdlpetic molecules may be used
as an ﬁﬁﬁl‘&@%ﬁg L&RPYsitidn? "ﬁﬁléjin%rﬁfﬂ)n ﬁi&ﬁ@éﬁ@oﬂ@ﬂ‘% fﬁﬁﬁ&i |}“1E—§T LTB fusion

fusion protel n can be sep arated from ot her cellul ar
polynuglentidehwhicy, when @recy H}tmﬁiﬂ?f‘&almol yartpbrae Yy ontigBidijerprmmals
such adpAaRtRRAH h@ﬂham hﬂd@b@ﬂ@expﬂé&dl&pﬁﬂ @Sod&ddgabtking v&flthin e animal.

TERT t f nts of .a TER

or ot e RS HRS BT eRE SIBY Bhhi ikt B P ahn Py e pghotic
molecfilgs c«impnmwlseqhmlce o€ nadebtides wderagi sined ofsthohudléntsles have been altered
S0 as ﬂo'h\é@ [hte c%ﬁo#%ir@feﬁ‘é‘c? b? gg‘lﬂ{x/ﬁgﬂ tc&[‘ Wﬁ\f‘s%‘ﬁ] M% %;FBEPZQ\%? klsioh protein
eXpre&smAn @ h@@an Rest véRTThef pinthgge mofeoylgs aay edlé@ﬁb%oapmme of Bl ERT-

LTB fL4ibh BRici€ NAABIE fal BE ubdlTHRQABR: GaRiRRE Pdveg Gfectiite
TERT- LTB. fu3|ofgiﬁﬂuences of the resent inventi

in,

immueprePhy s dReABH SERiES i Oﬁw@mﬁs thiquely gl medpieduawgity. The
nucleie 860 tiotgulbkREclodd Housih aiaypisotsetviogs Ctakis $& DPNATbaed cancer

codons for further high Ievel expression in a host
VaCClrlé’ell as described below. In these enbodi nents, at

| east A& "baplet’ endof oftfher mesiblesiuofeoti drebabERREnIcXBt frusico A variant

a
forms rﬁgcefeils? {}%Qfgocﬁ)ﬁs &%V&d&mﬁéﬁhgﬁ% fo? %ﬁgszrogcgﬁ%&;féﬁ e{glqing Xcﬁi@fas well as
transcapmmmﬁla&em pod tprBIngen) nﬁozreeoarmemwéssm bpsgagpd faydy mere than one

co donU§ BRerofenbh @néley 84 QISR REdudtar vt?;c ¥ +dagets mde esaMlefeisurRierstood,
asm. d- based vacci nes, ti've

atern iy RO T e Sy en: i rendgeBioms PG Segifgnne Sres of cels

Indeed, hticoel gllspeasl tb exriBOd aztrexlild Al Hlyrarc'ﬁly @r Sp’tﬁfel‘ﬁice'bfo_r certain codons in
certauxltﬁ/rpgsc (9 &iis TRY oE’e ex%?n AR 4 nd) NOH RIS sp%%gggﬁgi_étl\yo@f six DNA

nverition FOVI éS codon-op |nlzed .
codong umhmhngﬁwanECeStT Gl €9 Tl and/\ZE@ﬁr dixheestivy analysipoigeadme codon

frequenBie® fd? rIYl@ertO?a{lﬁl;n% hag) re‘%é’l@d eﬁd& Eﬁ%ﬁilb MH%FE‘H&& H &Qoﬁﬁ’nonly

prlnates an unans I nduce gﬁbe33|on of encod
contaigy BiediTHa Wmmsaeq*fbr@gawﬁwwhll&éh%? of By and $1Wesf6?r]€5 most

commBHR a1 HERR &SI T IchbigcBPRERIML cbddte Mhividi of i HytaichEtit § generally

betes DG R o e PR THE E S SR SR BB igtHE] Sgentice by
an E. tdiehasoddhderpné tesanadedgnt anhfiequeatyt of dodos usd. | Faniergnple, it is
likely Lh%{ 2 Eé&h‘ﬁéh‘%}ﬁﬁ&: &?doﬁgwﬁg B’énjgéd?lcyee{%gk%‘?eﬁ' ifE cﬁzz %VJ{%%E@Q CTG rich

he synt

gene vgibpreteablbyf bealnglﬁmm‘ssssdum bip lmsbt%mﬁarlm rebferrag caston feeekpression of
almwﬁ@rﬁh%@@%&%u%QH9b£@h$§cﬂkﬁ%ﬁﬂ@b@ﬁﬁ%@t'Ve
I mmunoprophyl axis agai nst TERT-associ at ed carci nomas
t hrough cell-nmediated i munity. The
16
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nucl ei ¢ acid nol ecul es discl osed herein may al so serve
as the basis for a DNA-based cancer vaccine. A

woO toosphaEtd codon of four possible nucl eoti de bPSEEPHANI60713
exi st in over 60 variant fornms. Because these codons
provide the nmessage for only 20 different am no acids

(as we as transcrip nitiation and term nationp), .
sone a&lhl‘?] 611%1&&@%115@5&0@@ RIGHEARCF BRENGYCH PR 1A IgREDNA techniques
are evidleaQand the @hermﬂmm matyrsewe t(anmed mnly @dunﬂﬂntey to Ecchrieve hlgh
et el und |ve

expresglon%% ? {I}O eXP%ei,nﬁ:ﬁ?g%ne% %CC?S% uil}l] ?raﬁ%q%xmge hga orﬁ&&sm --a GSS
"prefedicd't @xdon gnayyhsaspwfedtygpresent inrthie edertedgsne anpthedwost detd machinery for

expres@?&'n%ayano\f% LRl eﬁﬁtléh'ﬂgl This yh@ﬁ&rﬂ%’no‘ﬁrsu%@sﬁftﬁe&%%‘Ftﬁgticf S¥hes which

al'n codons I n certalnt
have t@%ﬁ%ﬁl@edﬁ% Bichide greiested hesy é@lh%pﬁeéer@séedqnswowe ghoptipal form of

forelgﬁl Ene@%&mlf& prﬂﬁﬂcél df RYoabMant@ICA tediaiqued TThas] fne é%@gct of this

ana s .of genone .codon frequenc
mventfoalrls o D T b ) o B R S Rb PR df & imen cell. Tn
a prefaedd enasglimao witnd inveivnait hes bdea faiifd thewthe n&-&mﬁemﬁmm@dons

encodﬁlquQSa]Métjo% f %gg .F%)JX r\élglﬁgé ﬁlg%gg%t%l4t§r§n Egpﬂrg%iogoo%texogenous
TERJVLEBA@ﬁmIMmgmMHénmmmhyﬂs|t is generally belleved t hat
the |i hleédcaﬂﬁgceo&nﬂ? Q(grﬁé &hﬂ&lﬁbﬁl@ of ﬁl\é‘?résef?tf 1n€8ﬁ|%§ Stﬁé ﬁ{ﬂclelc acid

of a_ leucine-rich 85‘ ¥§e ptid col i
molecylep athirhregoadsriae dkRdnk rfu%l%PIPFeéth?é?] EgnVsTLed &jfbaolu%@leoﬂde
sequeﬂf&rhae?ﬁgfmh@annbil ttaBslhicH 8bjuchiabut &llﬁleiﬂt%rtfatlﬁ&cdddn-ﬁﬁge as described by

Lathe,C% onst&%bg\g% }ﬁ%? 3 %%ﬁg @F@l ggrﬁpb‘ﬁWO B]]d egg\é\@%lrcta ﬂ)sataa Theoretical

and Pabtiel Bostider8ionisT ar Mp/eca B ef&Sr -2 (98dnwiidr is dxpbe sisogrorated by

refereﬁ’ge %&e%ﬁ%ﬁgﬁ?@n&%y DSiRksksds 131 t%%%&od&ﬁsc‘ tﬁgl)vlﬂa -type sequence

cat1 ons eren
that ar;ﬁm@ﬁ @@mmanldmsm&éﬁdmlﬁahlghlmmtee@ﬁ miugae ge@s @néWpéP@mg them with

optlmﬁr&gd&ﬂkefopﬁ%ﬁ‘ @Qlﬁ@@[bnqﬁ)huﬁﬁﬁ ¥8l1s Ol"lfé)ﬁé{)vageﬁe Wn&rlk fHen inspected for
expr?33|on

ures to a ve hi eve|
un e%?&%@@@ﬁwgs §?é}?5)§eqe [ Télaf'&cf@&g\ﬂ finl3remenisds & néaf%ﬁés pequences,
inadv@teg e it & 1htﬁéiﬁsphbé m‘cegmﬁ@h s1€e@ dmﬁvaﬂmd rbarictepeaizeat yites, ctc.).

Undesﬁrgﬁl% Sﬁ%urencnefs IS eél nblrn%tgg %3 ﬁg% )}1‘[188 gerxgs?@é g(gc?olnls with different codons
codingfdfritlud &amel amind h¢id. Jhemortatiorgesel g&gamns ardthien sastedHet ingproved
exmfﬁgﬂes whi ch have been designed to include a projected
ost cell's preferred codons provide an optiml_ form )
of f or HilgAndarieed @ahﬁl@sd}rp@dumﬂlmoagfqeé@n& result in a polynucleotide

sequehiRGR i dhedlt of A RBE Bﬂ cCHpBithal dbHéns a@dﬂ)ﬁdl Rﬁt‘h& c8donti¥hSe of highly

TERT- L
BTN e ARG TRy A —
inventjpmedlesreie dodorbogtimeed painididoside rueantd @iTERT ahdisr bEBAare
contergl]glg{ég 4 g]l{%tsta}lp q é)%ist?on ff tﬁé }egulﬂﬁ% Va%tn% 9@%81%316%1?@0 go%oﬂ%gérg%eof highly

constrain
eXpreS@acbhleB@l md/qsfrnmo@l@mwgesmm LTB fusion protein in

human ¢gl hgtholid d@&ﬁ@é@@d&%@ witd ﬁkeﬁ 9@%6%1%2%!16 R u%ecne Qfquences which

t he resent I nvent on, he nucleic acid
encodg F&T EhBdudon a@te@RireSEfrlBg i3 B GonHEisingsodens optimized for high

level &pfééﬁéﬁ Bthun@inaep0| WRlE iR QbbeepBeaMesiovidayi Elﬁm@ﬁlry ofa
cal Lrans ated sequ ut. @ﬂth alternati
represglgatéy? me haciolg%y %a 8%1%% c%({;) 05)? ze @g}?ﬁ L Hscn cancer vaccines, it is
undergbodjoyoed skdtadde tHerobibst sDedarcadeihe eﬁﬁncaktyl aronohedsdd expression of genes
may bg%gﬁ'ig\ga %tgﬁg ye}gﬁ&ﬁii%' e%rg@%réo ﬁr"’ﬁy r&fﬁl?é V?riaélggs n tlvl\?1 seqﬁence
i s her @by of skelbinibe arterillblsoredognian that additonnb nkdeio peigynolecules may

be corﬂﬁ'ﬁ@cé@{ﬂaypl%wﬂi%'f&t SR fevb ARtIERYI- NIBARHONSx Jrstol§n human cells,
d-type sequence that are not commonly associ at ed
mnth hi ghl y expressed human genes and repl aci ng them
W th 17
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opti mal codons for high expression in human cells. The
new gene sequence is then inspected for undesired
waegeemres generated by these codon repl acenenPGI/EB2097/060713

"ATTTA" sequences, inadvertent creation of intron

splice recognltlon sites, unwanted restriction enzyme

Sit etc. Undesira guences are elimnate
wherel gy F‘&’B’Et}oé‘r&) f e ‘i%%%?f Ll? PE\EA BVRSHES #4904 8???%1?1&?8 R example,
in son@aathogintath efghé plfesédﬂ an&amal @0do1e camiptlsing i BYRIT pettion of the
TERTg]?fﬁ ﬁ% rregtgf)tlr%{ %fitﬁ%rﬁlq%lh evel ex8reg%%l \r;ﬁ%\?/a‘n Cﬁﬁ§ RLE codons comprising
the L2 pedarnif the TS TLTH ﬁlsmnpam wlvsfcahfeaibn stheilag éqjtherveild-iype LTB. In other
embod’iﬁl'eﬁ‘tﬁ ofitte ﬁéseﬁhﬁv%@? rioldgﬁe dﬁg&ﬁx pgl th& gq‘ﬁ rﬁ&?@f é ICI@RT LTB

e Co n usage 0 sse man and
fusionypggrpfimized fo hjah-1oye) gpression in hquglap celise ﬁmdefa)dpﬁwommwmg the TERT

pomoﬁras’@qﬁl TERT S TH filsion akd‘%ﬂhﬁt@ﬂg\&ﬁﬁﬂa@ itdla wmdq OPERM 2B In still other

embo BB G ST D A LT ABhLOP T it THET-LT

fusioncoel cotnr@seribddefot lmghd@@bmpmasmgﬁ iohurhamgdelly, fev(emaﬁm the hTERT-

LTBogﬂs%gﬂen%n % ot rl‘DQ\?(B &S r;J;ErE{‘f 18 nggﬁs 91%1%5111 91%9 a subset of

were use eate Sy gene seqguen
codonﬁhrmpt@na@d\éltmgmﬁiﬁ@ fau@/pbﬂle;lﬂai emrtﬂgn of é@df ERTr@uTBwfualon are also

conterffIBRd B9 S irfeMgbrcodons optim zed for high level
expression in hunan cells. Wile the above gr ocedure

provi déBe Budsipmeifyolghe arosel insaihRY B ABSERBIEE g yn £Bpression
casset@eshigh tarBprisd ostueRdcs dtA@ttdge prsidedor tFiRichNepadision of the protein in a

humay GIE" Behepsetee pRAAE SRR RS 1B 120 PR B RehePluidspe. with
relatedfraigenptionabyndaeanalativeve@adtrblyseqienses eratatkelyolivsked o tthach as a
promdB G PRT i P RRE, NAT ARRERIShBat 05 I6THERERr e

reco
cytomgerdp¥iruspaomerg weth intes A sme@@ﬂCé\émethdmtsml@d dithe art will

reco gﬂlE@ihapzﬁB/Vdfqenufnﬁfer bf &hetl ﬁl%%ﬁpr%o%%ch 1Ba fsﬁ'@ﬁ@ﬁhmuno globulin or

human cel | s, where I on. of

pression 1 n
other ?ﬂ@ﬁ@&a GREC BOMOKE TGS () Iggfegrsgtr&%%aﬂ fehinatpr is the bovine

grovxtE@brrﬁc)\i&ﬁBﬂn@natbﬂ afheth e thown tranetiptitiel Wrﬁﬁfaltttr? rna%I also be used.
vention, n tion of the
The oy B or QB SHOR, GORB PRl TR P e v
expr es I;l mwondnnctmmm theeinventioanite dddkdE TBdopon sxmgsstolne:assette is
1nserté'dT1§topag$éclt(9n 19k v%&%r ;EE%&%? afnlﬁﬁbﬁmin@f@r pglénjg%ﬁ% @Qétblal tP(ough linear

rtothe wil t her
DNA tipkeddp aqupmotches @Eheé ﬁect@réd%wb a& éﬁ%\or@ﬁmﬁt@dﬁ@ﬂ@m a rnodlﬁed

Va001r@@{fﬁ"ﬂlsofbn@{71rﬁlhﬁ 1hERikallvEBrof Bl aRode@s@Pt | m zed for
hi gh vel re SI on in tEluman cells, and.codo

compri 41 HGFHA © R TOENeN: tEYSPLOT 1T fEpRFiruggctor (used
interclsmpsdbintidrah wyiths hdiﬁdo&éctcbt@) aAddnbdedtytp eanlbFHasge oe diffanent adenovirus

ot BN FTRRILTFRDS bR BSRER pHAFFOL gt
boving gpdtamae phimpi, m@nﬁ,@r&nmpgemdl agripa| (CELO) e Brdfomed adehenpaiors are based on
humar??ér&tﬁpesf eroreéﬁ‘f@ Nb%y G?&I?P T@%ﬂ-ﬂ?&@i 553%%5%? hﬁﬁ’ltan adenovirus

GroupsByis el ¢fE esatynes 1@91@%5@%2 ﬁ'é%ri%m Hfﬁ”ﬁdi* hed frépéf”)aﬁd/%%”) 24
"Ad2t1h)€26a_ﬂd26")t B43(T AQf34t')|‘E@1d-BSRTA&§|§3) f SpRticudir® @efRered embodiments of

t Th I d f
the pregal YRR, P AR B g P eaevibsdtps i fecter.”
expr esHithavaamsdbion inn edenovingy; itsepresempdendeke vesirgreadso-called
first- gEI(PeﬁzP[{leva!dgr??\fn%[ si_%ftcfrl (‘Th%&t atd%ﬁ&;lﬁi %c(.t)(%ﬁ 91];6 éhlafac%h%ff)y hé\nng a non-

functiqrRRE! 1278 fegsmowqom&éabﬂv @ d@lgt@d ﬁ@en@@ﬁ@l Elgang regiomt crddition, first

generétfoﬁ%@tﬁfs%é;pﬁ‘eﬁile M-t h @b sy défé%edc@ﬁgén‘élregﬁgﬂ USdHiERAne er al. Gene
operatively linked to it, such as
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pronoter, and term nation sequences. In a preferred

enbodi nent, the pronoter is the cytonegal ovirus
wer@sniEso Wi th i ntron A sequence (CW), althoupbr/EPm®®060713

skilled in the art will recognize that any of a nunber

of other known pronoters such as a strong

Theraigi T 9081 K 08P e TEF AR POSHAD AE 67 HORACEE 24 2300
Adendw@wo‘fbedcgticm\ﬁéé‘d fodfare Heit B sded wglona chllnpm:gaﬂvy ﬁﬁrﬂitﬁ/fedk Rawer, a

sufﬁmgﬁt r?%fc’ocﬁlrat i 'Eqn?élgﬁf,{ rrélaré%%:(ﬁo rﬁeﬁ e Yector é?RLh ?n m‘c?/rnpetent in the

absengr @fftee E&grotéins bao® sumhcdaznwmm artd the Eﬂ\detmpm m thielpembination of the
El and E%efeﬁ&u{\l e k%cﬁﬁw Fivg é?l;&egl@%sf&&%rﬂo at'e | ré§§fo‘ﬂ Assette.

e vector 1S an adeno
pl asmi 1 $p8e Brbodimeny iihenressigp cmﬂtq 18@6@&6@ altae posmon where the

adenoplmrmt e 150501»@1&115@ fock@gt Of SdditSo#C the@@v@dﬁ@@ptaﬁﬁmy h@xte@dnon-
vac |n| V|rus retroviral

functignh BF g1t Eo geeign- i e cctad gast et ten s eherh i be deleted of
both tenBdandER tegddnst(hE1ABYerihicadendvir@soseah d¢ mudtified in known cell lines
whienAJBAVHE YR ECR LU L8 DLSLCHAARERIY DT 51 i rivd from

novectors ca
293 olPER € 16egsi] veldenare itiensies yragtsiablystrang toinmad ta fm)s@ss fogniga pretein. For

examlﬁmén 9§1n§ BordterhSts tHaX RAR ae&n%ll@dqééﬂélexﬁi@w 'sﬁéhsa%% tetracychne

i ncl ude OVIne Eor0|ne np, nurine, canine
regulappiepropeter gystenprths eslh ling ra%be?m%sé comgongnts ipyelKe laﬁhe regulatory

systent) UOBE xS ymsn a GEIl Bnems at Réxm@:y B @Y Bnoen i®thelart.
NOVI I us

t d C. D .
or £ SEPGPRETTRdt Tqu b pHE o5 HRyab Vecipry WRainp iy hay beina
shuttld plagtbitd)fornd THiba6/eptiorid alsOAN24e) to 2chuftleAa 261}l ve@dr which comprises

a plas&;gﬁ}g%ﬂoﬂ a&f‘ﬂl %ﬂ% éwﬁ‘g}%rt}on IR aegﬂc}vﬁt%y bé‘[&lﬁx cg&gﬁﬁﬁé o adenov1ral

ent 1 nventi
genompgahigh hﬂssa d@leta@l & @vd pponal déletlmu @pd asarpmscriofl etXh@SSlOH cassette

compi§ed PTERTOSER fﬁﬁo@ﬂo%ﬁQ&%anlg%uclebtldesseﬂﬁ&fc@r I@prefé@@a
.he vector. be a.so- calélﬂyé%rst- eneratlon ﬁnOV|
embodjents,therpiza eesigtinp vit Hanking:the pdengy kel fipsionqfd ?Eléan o that the
adenoh@\llvﬁ@oﬁcm&rasﬁwmlteh@ned Bhe gROR plegiio mayaﬁdemrcefe& i@pokaryotic
et ed _adenoviral El gene region. In addition,

Cdb(¥ ﬁ%ﬁyouc %tlon vectors may have a non- functlonal or
del et elil EBrefrered cndgid mmen( Dtie ivengore theadxprdSsine Thssetaply inserted into

an Adg {% jZEﬂjaéi%n((\éQl’i agggciiSegggﬁlg\r/&e gl{ AR %9%4(;7 6-[%) dx%gch is hereby

incorprgajed byesiferene). ahlis Eectpegfnamsctyhpre adangvid aspene deloted of the E1
and ERadgists, IRoflf pricfdrRA lendaBimitnts! Jﬁh@nvéﬁ@nofhelﬁptrew&@sette is

to rende or,. replic t|o woete
inserilulorie by R BRI febPlris SRl ee agphiceals v oafiaaa21, which
is hergbydndoneoréted byl edfemn@:l) @histphsmidodrhpréscs emAdb atiémevichl genome deleted
of the B9 4 8']5%36%‘835. arf c?elﬁ o%l SéMﬁIdAad’Sgl—eIVﬁ rél)(l)alﬂ%ld 2s 1rnproved over prior
accomodate a gehe expr essi on casset
adenowgiard byrextesding s femfagssg prrkegisg eedieon fus;thﬁlnmmtlhe@ll genc to

1ncorpbpeﬁe ngﬁl'eﬁﬂs %hn\ﬁhtg 'B@ 1&5&1&&\9%\{1&1{1%&1% Girhl p&%ﬁ%mﬁ ré@ﬁﬁl |1ﬂ ¥nhanced

| ocat t1on hese 'vecto tional
virus wlﬁp@m .%civéptas?m@ba gﬁé?ﬁ@@“‘?@g“ﬁé@“@% vGeEorh) af@fCép%%of
mamtatlﬁag gt:ﬁ'&lc@ﬁt@ﬂ@yfdll@%nfgelﬁ@ éjﬁﬂlﬁt ed of both the

il 1 pFB BB ey %4@5 F PR AR HE YREANA

constrintts gedbds ths padparsio? BBthealdbmvinases PREl o6 lasphitls ,and DN A immunogens of
ﬂnsmggh%nllnes derived from 293 or PERC. 6 cell which are
nsiently or stably transformed to express an extra
pr ot ei K.haFbeenedesarpiined in gerendanse weth dlompresont tnyentivat thifapgactic

vaccir@tiGPWith YldsBil BRNE KR ﬁﬁmanEqu@ABSLﬁB&ﬁtcaﬁ%gk i unc tolerance

regul at abl e pronoter system the cell |ine may express
conponents involved in the regulatory system One
exanpl e of such a cell lina%is T-Rex-293; others are

known in the art.
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For convenience in mani pul ating the adenoviral vector,
the adenovirus may be in a shuttle plasmd form This

w0 posoi37en i s al so directed to a shuttl e pl asnpdr/eBBDD060713
whi ch conprises a plasm d portion and an adenovi rus
portion, the adenovirus portion conpr|3|ng an

: nov 0 ' a | et ed nd. opti.ona

in BAER YA e S KASHE T Peibechesn sty firciadBiur pgrunization
with ptaenid TBAngTERT&H)T HT%pi e%51] amltm@tce@ﬂe ﬁﬁ@lﬁd& fegponse 1n BALB/c mice
(See EBE&{/I%%EI r | A gﬁrt et bgenf ?i s?rateﬁ ctiha% rﬁ)s cons! rlu%ltl 18 ablP 1n|quce a

i'sares he ade
strongof CDRe nphamnr@pwetthmmiFEBT@dBmmnﬁr(me EPé!ésMFLEc%)nand is able to

controq é)ry T ym@@&gjﬂ S{‘HH§ ttﬁeda% Q%Eedwelg ﬁerno?ﬁtrate that fusion

| Cat e prokaryotic cells or eukaryotic ce
of the |T Rel' gndinseyaduence ip 8i lnkh DDA tenelts ipge Maresne ingthe TERT-specific
immu@XRERMSE.ON cassette is inserted into an Ad6 (DE 1DE3)

adenov rus See Ewn us200402476
i ch 195 aPRB5em shobRaeAaPEes v Bk BRSG) Nvgjcy Tk TERT(AD:
LTBoptecahondmeﬂnHIsﬁe&ZaﬁstAdtﬁd aiErovinmale rgmmm(seifEKAMPIdﬁ 12) and that
.. f di t
s infiyergtnofcsefrbs APy ShsBhY i LR BRI O TP e
into t Wberpmmmtquems é@elnlmdl abgsge plaa deiused(I8emnERDginicegompositions
and Vaf%kmes H@%%%fk“tﬁg aeveanéﬂt b?tu%‘i?%‘éodlﬁ@@ Wtﬂra@EﬁQlt tqS]'SRT expression

reference). This plasm d conprises an Ad5 adenovi ral
and/orgfoR SR MEritiag c@iceishd hEWe%rﬁ@ 3N RIgIBhEIVentiaR ey fghvaaeine
develdpnpividkedemdiMaliztkias B dlimattih Rireoudits SMer obRdihifs hlgh expression

evels SUEREERR b RF 1 SEGSTRLY BB o ey oy Py Piidie o TERT-
LTB febiempnitan fwdiahctah elibiean enhandedninniune ogppomse zvheg adimirastered to a
1nmmn%§%§%Q%Q9mn{ %gEglng in enhanced virus anplification.
vantageous hese enhanced adenoviral vectors are
capabl @odhis ed. pnapsricageigbnisiant igyersioniis y nfediodefipryenting or
treatingl "Qi‘R"P—%%@ﬁ?edWaﬁ&@ g&hpﬁﬁn ﬁ@ﬂﬁ%ﬂg k&g hﬁhﬂhbﬁ% vakcine vector

nDIecuIar |o 0 aring an i ng DNA
COmPriygst P zfe@ %WP & RN AT %aas%WP% HdERT-LTB
ﬁJSlonSﬂwﬁetd @hpleastit (R TaDTBINon prowio g@fﬁprlsazfs ah Mastive TERT protein or

variant SRR 80 OB G PoE0 S ERBERY haBar st RURT i¥tis copableof
mnduphgsmumnDMﬁfqmmmmguﬁmmnﬁﬁh MTERT(Al) - LTBopt can break

| mune;d Ol BrARGEL Y BRR fo PR oo (RPEEHEVELE: By be

It has ereint I nMuni zati on Wt

adminjsfegachioy thq:m@qwgm Arﬁ)Vﬁllthb?ﬁa @a%‘rém %}1 magmal; inglughngbut not limited
to: lurl 08, b8P 0Mwer, laRd BAbRIcf Baresr. (1986 rEAMPbibSdimeht oftRSinvention,
t her been denpnstrated that this construct is able
ﬂmrn?@ﬂWHﬂﬁé@ﬂglstronger CD8+ i mmune response than
NTERT ( Rithea) @ref Sidlan Ex¢AdyPinky 8hgosa aﬁiy type abletdrdor use in the

treatrn%g{] nrdodgev(fﬁﬁgtﬁ g}%ﬁh%gid%scﬁgxé\gfrle% #‘1% tPus?%Cr’]r 123) hg E%&O¥Ebsrvector ora
plasmilodicieg. &eaprshuesdtembodendnT Bl hPNvenBenIthavdckpranan adenewsa vector
compﬂlﬁ%ﬁﬁadgg&rﬁ &f\dnﬁé:witﬁ"g‘d@l%tlé@ ARy §@eno“rusr@§re%io%0 atgf"zﬁﬂnsert in the

I N accCo dance wth th e present I nventi on f a
adenoyrys mejon, whesspt the diseit SEMEESCE 3N IKAEHPOT @836ite COBPrIEng«(2) 2

sequehd¥BfMAcIEESIR0 fise ch&ries mmi-ﬁl"ﬂahm&ﬂﬁrotd"@twﬁdﬂélﬁ tHeMERTE-LTB fusion
onse can

fied by bo
protei\ SRR RRTE AP et R Srey e atORisrg: Hisedin wuttapin) gortion of
LTB amdywHeeciu gedusion provumsgepabde coprpdsiing onisnaunt respooscnes mammal;

anda&ﬁ&%&éﬁéfg%%¥g%ﬁagﬁgg%%é%gﬁ%%&mgaatunDrs associ at ed
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and/or for treating existing cancers. The vectors of
the present invention allow for vacci ne devel opnent
wapehsoesvaer ci al i zation by elimnating difficul PCEEPWOLG0713

obt ai ni ng hi gh expression |evels of exogenous TERT in

successfully transforned host organi sns and by

provi dj a TERTLTB fusion protein which can.elicit an .

enhancdh® MiEY Flog SHRer NS Bt 4icae Brus  AfEnGY SrfhRMprising an
adenosid fgeﬂ@m@wﬁ’th ARl ldieon Iﬁgthe'EJ &@bﬁ addn ingeer iRsRAEL regfont Waerein the
insert {:?m%%ne% an %ﬁ%ﬁ:smaogscggﬁettf: 8%m8r1 1n% c(a)C o%ﬁeg\}/le?nncte I%)rflgué:leotldes that encodes a
TERTdﬁmpmpsﬂ@n;w@ﬂmnthaﬁﬁﬁﬁéhmanpmﬁnmn@ﬂmsﬁ$ennRQprTERﬁ@nnmnor
Vanan@ﬂh%‘fgo‘f %@éieceta' sgﬁst&ﬁﬁpﬁ_érﬁ?f? gr BTREMAH %%1@%%&5@%&&@ 1 capable of

at encodes a usi on prote
produqifgn [MPRURG EPRAMSGH G BRHIMED #pd (@@spramteﬁ aperakiy Imiopdrto the
pobn@ﬂ&ﬁﬁbn or vari ant thereof fused to a substanti al

ortio B .a the fusi.on.protein,is
P el I Epreb Do st PRSPt oh BB ePrion Tk fegpvirus vector is
an Adlaweaeeor dance with the net hod descri bed above, the

vacci nﬁ1 é’rfﬁ?ﬁe? ?nl?o%mléﬂl% %E ﬁ{eeigvefn?lroP ttH§ a&e{ S@Lﬁr&e\;ggtotr isan Ad 5

or prevention P3 ancer
vectomot |imted to: Iung cancer, breast cancer and

col or egf alt aﬁ@tﬂ&eﬁrefeh@d @mBBﬁEl%ﬁf ek ﬂé’ﬁ&qhﬁ%&mﬂs ahr]% 24 vector.

|nvent|on the mammal is. a unan Further one of
ski || Pyoraeateamiaterhipr apophe Bigyent yentan iy ap eegnopisps yasgine vector

cornpﬂlsﬂng éiﬁadeﬁ@ﬁﬁﬁ%@ﬁorﬁ@ thaprigin@ny irdectBbreits A8RE thab fhdrnan including, but
novi r

. P th 19 d
not lingSiaft GRRREs SRV yetPiy o BB TGS Of e asPect of the
inventiomig atchiom, Ad Aeawend wrctars an adenovi r al vector

conpr i & Huap gp%sml%uﬁ@é (85 RANES Wi Vhofing BlaShi LR HIG plasmid

adenovi rus an |nsert
portiogjang agy pzmessmeqaeieﬁe mlélonntélé CKPISEHIY ¢aggostc @ﬁrtmmoemsmg (a)a
sequel%sot? %h&l‘éotgd%mﬁ{dt %fééﬁufliei él' gE]BQ" REeH %M@m%h&&%'tﬁ@TEﬁ@”sfusmn protein
hat enco usi on e ereirn
compriseren [PRE Y, LFIDK PEBEGF NoREBI KT SRl Dby eF prefon of LTB and
wherefir thé GisionQirotear ik aﬂiabteftﬁ‘rpﬁafumnglaﬁeﬁntu@e espords tiien iriaglmal; and (b) a

promog%goté%foai)lyglgnk%a god D9 ni;ﬁl%?tn}ﬂ% 2§ {:%a%gag rﬁ%&ta le R%l%d[ would be the
mamngahign @jq)reaiqn@amﬂéNldxgs@saibd;oyl.bbd ok Shilvtloett dein DNA Vaccznes M. Liu et
al. edsp (ﬂ] XNueh gaddi dﬁl {[Fh 972054 apd gl' 9@3}3 Wh'lé?lnis ﬁlyfem%oﬂb&la?&iqﬁl reference).

an adenovirus’ vacci ne v
adenovm WM ARG GRS A talsdeveéltlp@ﬁhfv Wcmﬁbm@t qdélgqvews and plasmid-

based @B@n@éledtﬁl% Qhbcindd diddRséd hdr8iflia@MyseWe v fidis pHe/bds & chmbinations in

order Filuric SRaEPEB TG BSPORE: b eude i RERPCIGeg qdministered in
mmn@mmimkﬂﬂrm@ﬁkﬂlﬁoﬁh@n@Eﬂmeﬁusmqm(ﬂheaenﬂadmmpmmaésnanrnmme
times, th%cazf{e}[%paei%RtTrrH{n%a S&%F&L él%{ d& V% §feh WGelz uﬁ%gonttﬁ) Zamonths Six

ron o the
monthsy @tagher alpsrqpalp@bnt@r\@f aﬁp@uﬁdypfgofawcionmd@nmet@mdm Ojf ore times.

Prefer§b1 ctor?F%ﬁth Q%pré%s@ﬁ QARLERS eﬁ@(ﬁﬁﬁ’é)ﬂh% shihBK ?nﬁ&e&tﬁ@ or

ynucleot n a preferred enbodi nent o
Comb%§ﬁ@6{PBSmPﬁ%OW%Wentlon t he adenovirus vector is an

Ad 6 vertheembblin@novhet aplahed DA emmse@ Nt is@hrefehied that the
|nv?nt|on the adenovirus vector is an 5 ve

or
vector conTail, oG-I M BFUPIEH TEShSBIFEIER Manth 1a3c% 5SSt Cﬁ@ In d Preforred
embodimettotheipdasand AduRUconedi @strong promoter such as, but not limited to, the CMV

promoter. One of skill in the art will recognize that any of a number of other known promoters
may be chosen for purposes of driving expression of the TERT-LTB nucleotide sequences of the

present invention. Additional examples of promoters include naturally occurring promoters such
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Al so contenplated for use in the present invention is

an adenovi rus vacci ne vector conprising an adenovirus
w@eoenesohat naturally infects a speci es ot herp¢vap2007/060713

human, including, but not Iimted to, chinpanzee

adenoviral vectors. A preferred enbodlnent of this

ect of the ipvention is a chi
as the JiEd aha hromalep (o SYEPAR IS HOMHOY e‘i‘ﬂdi %WY@ Lv?lége nrgmgters and the
p-activ peeidie; pldgtificiacmomotesd sughas pkpshetit rpesctd spocifio groamoter and a

sion .ca oLt iQn, .t expressi,o S ,
chimef PR3 PEAER LAY §FoRaE! Ut Se e PBEERRL Dot e e
Hagstmm olods B@OM%@&Q%@ (PO ki The szméneeo; WERITeLTEFﬁTswm@n@m)r other
gene tB‘”b%E%r‘%ss%?Wu @élifﬁ&d't Agdni aﬁw’c‘_ﬁf protein or variant

used to a su stant ortion of LTB and
wher ei Assiedraigyean ad@lo&rﬁ Viegtog awme@néfa PhsBdd FaGsHCaRay be
admmisfe%m@ 4 RERBAREad flro &the utﬁdoae Andioqn@Ic8 an i imumune response.

i nked to t e exa
To thig R 381 BeprRLRFY s A %aﬁ?@ﬂﬁeﬂ%m F%W%JB%‘(IBE’EI Gae TorT.
associped sancdr Mniprisias (dastesdubmg 11(1td thSinbmeral efirst abctor coniPAing: i) a

sequenf%é)% 8@%%%% %‘Jfg SI%Odg%Maﬁ T%#SF fumﬁn }éotéﬁﬁﬁgté%r%gp% JtNEgT fusion protein
comprisgs en enceye. TERT portenemyadintterepfofusediios sugwt@mttal mrtlonh)é LTB and
wherelfthe ﬂRidﬁ%Bteﬁ‘lq§ @é)ﬁé'bfelb?f SR 38 TnfRAS dp ARk YD Y 6l8R1d198d ii) a

vacci nes disclosed herein aré used. I n various

promaier psyabbotked dnticatingfisotive: G ddpwing 4 pradriermiped amount of time to
pass; a&i&ﬂ’(@ﬁﬁ&ddﬂdﬁf@-ﬁlﬂﬁ) the SRAMIHA a sbeoridhieStof 8sBpridifie if Mequence of

55 fgho Roflr L TERTTLSohfrokdp oG I L ARG prgcin comprises an

mactiaed RERT pteeiecr gmeantd nheﬁrmf,efu‘sedmsa, substemiahporion@af LTB and wherein the

msion%&gﬁtig E&Baﬂ@%ﬁ?%ﬂgﬁlg Hﬁﬂﬁe ge];s&gnts é?@sg%%,ra\ﬂgsﬁ%pr&noter
operallyfisksgbto thepedpausiegtiigpe of vector is admi ni stered one

or 1MOI § ie! @%oaiﬁ’ﬁ&ft t%Eﬁfélrﬂethé't?ofVﬁﬁfe@ﬁ& %é%gﬁ%d%@(@ S8 AR vector is
cassettes encodin e sang ucl eoti de or
o Dlas@ghgiias psin YoQsRTty AR Y Fabeetorn [t HoallsbsGF fmpdiment,th first
vectomiBefi @ddopirasvicebr ivA\tHcscedmslovcue s, a plhsrhidl. B 8dre¢ e@bodifahts of the
presenﬁ,érﬁﬁé%:%gh {5 r(gp VS L)o 1sO X ogster}%?({wto tH%P%pg 15155{5 %réel tﬁﬁ%%?ei%re the
samndh@xwhasmnmanaﬂd contaln a strong pronoter such as,

bUt gffn fht lW}Lettl‘ftgi &e@cnﬂeﬁ%bﬁ%‘/ tlférfﬁgfoc%ﬁé' of ¥dfor I ag%' ldl?lllﬂgter ed more

recogni ze a nu

than on% mthﬁﬂélﬁﬁ@@m@t%?n plethe ﬁ@@@wep@r@teé&rymé@et@mmd eyt of time.
Such £3Tcs §SdMinREratidheof tEfrst-thBe 69%&&&11@%@@%@8@3}3 aéﬁfnn‘iﬁt@tlon ofa

resent invention. Additional exa
seconf ER GhLcHE QI T D40 BrON B BIRes aoHBol s Tegypassed.
Similad Itcpheatmemmiﬂerhe fRRetugpsaliv@otve, tie sa¢3ncptyperbf ecctorangy SMelBe given one
time 0? %{Qrcfy (hag ! ce!0 rfoqﬂ)%}ngé éreaggﬁlﬁgd ﬁt 1{18 moter; and
ar el a not such as a sy n |c nuscle

speci f The prstanbmﬁntm&uﬁhemﬁlﬂ@s tcca m@ﬁmld@f troplang 4 pagic@Mufiering
from T Eﬁ’q’ta%goc(altéd Ehcd! oong?igmg %aﬂrﬁ%ﬁﬂ&%nﬁg h%‘h;l-an%ﬂél a first vector
(1999); Hagstragm et od 95: 2536- 2542 (2000)).
comprivig: dhicHBence of prefeqtins thas ererdeeh EERT futipr profdmevlicaeipghe TERT

fusionEPleRS®athrisesd TERE(AT) @ﬁ@t@mtdi’ V&ﬁ@t’ﬂ tRer@d fOfREE o a %stantlal portion of
or._vacci ne and

t.at ed d
LTB iRt v Dol bevitity ol SouRkine Fom furPonhigia aggemmal:
and iipapronofer apsiablyl lmktd er thp polyneclewgien®) tldowind ugeederermined amount of
time t6 g@é?ﬁldr(?)c‘ﬂl%ag%l?%%tcg & g)aﬁ 1L 2 tsE&%dWegt%? @6@@%@@# é) g%quence of

nucleGFERH&l@é@@é@Se&jTEBﬁéwom pmm,sfvhvgem tke) TERT fesdercpratgin eanaprises a
TERT(RS J¥8@Bdr Ariht'tRerc¥€ Gisd (L 8Wslafilifl Portion & ISANMENGRerfh the fusion
nucl'eoti des that encodes a TERT fusion protein,
wherein the TERT fusion protein
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conprises an inactive TERT protein or variant thereof,
fused to a substantial portion of LTB and wherein the
wé oaisoms7ps ot ei n i s capabl e of produci ng an i MEOEEP2007/060713
response in a manmal; and ii) a pronoter operably
linked to the pol ynucleotide; (b) allowing a
I edet amount of tine to pass; and }
protei At 598 ggh@ro PGB i‘lhgnfﬁﬂ}ﬁfﬁ?pogses@@&ﬂ%}n% #1y} 11) a promoter operably

linkedao iy patyrmgleotide. a sequence of nucl eot| des that encodes

a TERT fusio Fol e S r

conpr i LLREA BB oL trtRERG) B b g ot PR Rt vectoris
a plasfisaul tho seosdibsttanms am hdqmowtru&mecm‘r LT8 afeanagive eaibadintest, the first
VeCtOIf 1%' %h QﬁanQQﬁﬁ&tdr%n& ﬁ{%aské&%dqfecf&? RALEIL B 42Ty FIFHL P‘referred

ponse I n pronoter opera

embOCllmﬁkté af the mﬁhoct)@q%m 3beY e dlée ﬁl{ShVW i pdyaansheaed tOOthe paféent more

than oRB iR betre HeQbasdIvRbtod %Sdéihhﬁh@t@re@b@\ﬂ% pdgr. first vector
is a

ER RN KO AT LR T W—
sequence dmueldetitteyithai sncoele aOFERING 1J-h& Bsfasiongrotéiat whereia the TERT fusion
v s o D EATPPESOATRN el A8 ER R O3 0

t han oihbe pinpentipd rpressitiie Dt ontanseigbak RINA to be lntroduced into a
Vaccuéqe&ﬂﬂeﬁtt \@ﬂled%peﬂcppérhﬁlm e gtrgfg%ﬁ:{)f e grd?lli)(ﬁé’@ usdd¥hdfdn"thl

vect or naﬁ be adm ni stered nore han once,
lmmuwaew%efwthﬁﬁﬁprﬁﬁe 28RS yRdwt. 1%%61\?%@&1“@%18108%%@3’% a

prophpla&ftalle efftded damtmbo@ffl fig msloosﬂg hind psrably a®but 10 ug to 300 ug of
ni stration t he e of, vecto

d
a plasii 4560 ByO0 alhirkisd iyl Bl RS B ech e doge for
recombimentordenmris tis appsoximbtciyr 108 priddgtaetiahismad paaferablly abbut 107—

101 1ptaft{§es ?)ﬁ bARTRE i 1n cﬂbﬁ Ei'ﬁtr%igrntla{l ‘?ﬁc{&ﬁ@ﬁon"‘ﬁ&ﬂre@& {hb{lgrtthe skin, and

vect or Sécon vector nma
other @pd@srpf@d@nmﬁtnaélog ﬁu(pfbesem‘trmt(mq@le Ity m]tgarnuscular or inhalation

dellveﬂfﬁg%ts8rc8ht@§1 1a|té31t ervals of tine. The instant invention

further rela tb$ ggoi}oo' of treatln g@patlent

suf f er PEFFHEME! ks Bresgt E]a‘(ﬁ%t&n NIFFIET Hefptors are
introd(&d to kg ﬁdipiﬁnﬂﬂlrd)lfgﬁlﬁnﬂfhﬁu%ﬁl?ﬁﬁlhec?oﬁ irst Veﬁ t or

conpr ce of .nucl ept | t ha

o TERTTPOgicsir R op B b T e bt B B bt R Al any
proteig® nppihsegeats'ﬁﬂﬁﬁl( mpacpomtmlrmlmﬁnt\sammmt sydtam.ebf thisfaasedt is
desirabl@ f@r the Qé&cﬂ{ét\}eyb 119 Q gﬁ%&&iggcﬁwj éﬁ%&ﬁlﬁb ol st £Mut not

ern 1 s capa cin ne resp ofise I n

lmteit%ﬁw Salw st¢r)le théf‘rr@d‘rféﬂh@? Hpematyaly. |if mrehe @dyaﬂﬁéeous to

adminR&r YA ldgérﬁ i issiblin ﬁﬂe'c@]\MlEhguﬁal&fcﬁ” I &I fiched LRSI to
pass; and é‘# uci n atient a

to t
e S o R R bbb B acand
pharmhbaiticalycodggatde JdfRdrsf Erﬁosen)f pkibltieithe, arividl &g abld toed cldriiine the
. fusi I [
partlcltq%lélreg%efn? o? ﬁlgaggl [{le Qluab nt%[gg%rgélo%stvp%ﬁasgbg ]a_]%:r,’opr?aéé AL and mode
of adnpihigtretion. t he f usi onpr otein is capable of producing an

i mu neA‘il%%BQéﬁ%@né ﬁeﬁldﬂ@mem aﬁ'@ %cbiﬂorﬁe@ﬁ@f@?&%ﬁce for the purpose of

operably li.nked to the pol ynucl eoti d

descriping g fiselpsing n{@ﬂl@dﬂlegﬁé ancynaterials tha mlg@&@wdo@owa%@en with the
preserit i@ chiidis t Nyt RgQierdis isdo FBle asmstdc@ndlard AniSEEOME: the eidv@htidiBis not

enovi r ctor an. al ternat.i ve enbodi nent,
entitl el BRERRY MR by RS SOkt o “hod e
secondHueing desdribed plfasdicthbolmdntsr dfhkee inpeefoarwiédreference to the

accon@q\%ﬁ% Hﬁ%tg%soft 1§ 1!8%6 ggrg%o? Gn 'EHeQSQent"E‘BR Ysenotth%ﬁted t§ ﬁ{ose precise

embodimgess fra dhas Vﬂlh@lssiéi@@?«él av@epdrﬁcafso@@wrhesqf@ﬁ@d ﬂt@@eltl he one skilled in
patient. In preferred enbodi nents of the methods
descri bed above, the vectors conprise a
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sequence of nucl eotides that encode a TERT(AI)-LTB
fusion protein, wherein the TERT fusion protein

W@ ermRikxes an i nactive TERT protein, fused to BCI/EP2007/060713
substantial portion of LTB. The anmount of expressible
DNA or transcri bed RNA to be introduced into a vaccine

ient wl end parti.ally on the strepgth of the
the arfpw éﬁgart}%ﬁ e SH9PE AESAL ﬁB@@H?@iWS&PP ?fﬁﬂm the appended

claimexpr essed gene pr oduct In general, an imunol ogically

or pro tlcaII |ve ut 1 .ng to

100 Qnékgoﬁ?ne% ér'a a olrﬁl > ‘8%5%10 m%% emvent%o%a

pl asm d vacci ne vect or is adm nistered directly into

muscl e tissue. An effectE?@MlpEE 1f or reconbi nant

adenovirus i s approximate 106 - 10 12 particles and
ConstprcsiprpabERTdivsion Prefeins 10 I particles. Subcutaneous

i nj ect TeRetckMine AREIBR LS thttElRMdRkE RRYerst MRAKRSIHLaQ (TERTMtigen to

the LYIh SR Forfeafeat FiF BYGsta O RPUhebul G20 4685-96
(2005); Wigdnatdr ah Blahi Cel Re[am(at SO2-8 DA pecatideehhahde the immunogenicity of
TERTlec?I{ee (féc%lrs %{@9 g&{g?rﬂ&gd gﬁ% tgé ﬁﬁle]t%ﬁ%th Qé’lgﬁgfag@{ev&lgg transcriptase,

ors are
with nncrmfimﬂghns rtirsé ﬁh@ENwaa%equﬁ}ce otasendorFpptimized tm@cme@tam gpdon

prefer% Hyl'}iu%la'nrh\b%llg nAH@ﬁ'loﬁ)eﬁlyn fk&lureith & the &ﬁ@é&pﬁﬂt ?&?Q/as safe for

protelns, or ot her _agents

Vaccmeélé@ ﬁl@%&l@l@ WW@@W‘[@@G TRRE muglee‘ré@eeseqmncp §o 1nact1vate telornerase
catalytle %tfv&Fﬂoﬁ tHeQdncbdl preeii. repedi€iedl By, thetrButBiors M7 2A and V7131 were

added s Qg P oG B B Rah Bns i Y B el o e
mouseAlERT seducued (Arai ¢t aray woendegeadehaggaus of buraghmichinstrase raverse

transcﬁﬁt%ﬁbt ar%%&ta%% ?dr%{s%#}@{i‘m% nSﬁ' ¥ e%méfgge%ﬁﬁg}g P¥o1 Chem. 277

fo calciumion e agent’s
(10): £38-44eRBPANI y referred to as transfection faC|I|tat|ng

r eagentrgRENGsiBRAK BRCAMhEGa] bﬁy oaﬁﬁg%ﬂiea;bk&mﬁﬁ[ éﬂdi‘éfsthe modified
Those .of skill in the art le to deter

TERTt%f'eﬁa&t jegupnges (983G RRE @ Vepwa?r%@‘@ug? SHUPYCCAAE %B rﬂé)dlﬁed LTB

(nt 64&68 U 5)91E1 v&ﬁchmhb kigasl ﬁeb&deawlﬁmequee hadrBecanemovdie Additionally, a
I stra ere

leader Sﬁ%lbernﬁeo?na Pglélg l%he ﬁlé?agp tésﬁ%ee&]a%?mi)%eél aﬁﬂ}z%cgr @%& 51gnalnsequence was
addedché scthie BiERYT - amd)dmgsmlcbstld@saqatﬁc@ do kogiretc apdctnet @rthallERT protein

(Haddtati‘ af alm (%?ﬁpapﬁldé%ﬁﬁy of DRPAREGH; Qlﬂbu%ztaﬁoﬁ O@ctd% SRt onf secretion

I nventi on. herein iIs e construed as
s1gna1&almh§§in6bp¢yrra$p0pwé n pyeEntifodS J@mﬁ@@l Medi Mieabivg 18(3): 193-202

(1997pNtTad %hﬁress'éqﬂibndé $6k @(sdéﬁleo;bﬂm)z’éd foufc or%lceﬂoﬂsfﬁf@f@frbd)ﬂy human
h %descrlb{s ﬁ@? ﬁ@@ed % odoéjge s. of bled b
ost C?fﬁ\}b‘m R B'eeE Sy BhetieC B&Rfiﬁﬂlﬁ?ﬁr%@ned?’%ﬁsﬁﬁ% cd by
synthatitc oillgoﬁunldbadehsn detlst oed colsatict, beo aminericidswdrs addet! (S and R) between
hs reci nbodi Nt ; t hat vari ous
the Té]%ﬂéqélgn ﬂ?e ?IBCS g lfeglges&ﬁeatg(} q‘f)e 8‘5]?'% 8ﬁgtgg¥'her ei n by
one s kTh¢ e@blq:qﬁtdh ecquencepicnpastimg dhe JAIRT-figgidng overe ¢dlenaslcioteethe vector

pV1JRA FREF the CQIfltl‘(gln)% tHd MR Iﬁecgaﬂ)%fr'ug‘ ggi\r/"\/?/lﬁtl:kﬁl AR P&H&@Idplus the

clains, The |l owm ng exanpl es

boving grigwh W@qﬂﬁ&%ﬁﬁ) B Asealapor Slgnéo r?é%%@pu éHTBf\ WT LTBopt
carrie§thgicodorPe irRiz6@, idtidate rdlDNl@ of hurth&$ TBRTGisddné the coding sequences of

the THAHE SRRSO S N PRE S PR T OB Tl S Snd ity

plasm(dﬁ)\ﬁ@é?RA-néﬂEl%if—LTm)pc cerrﬁes?ri&é 88Jon-di38hiz&® inactivated, cDNA of mouse
TERT fused to TPA and LTB.

EXAMPLE 2
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(2005); Rigano et al. Plant Cell Rep. 22(7): 502-8
(2004)) could enhance the i munogenicity of TERT
wak@s®437é@ct ors were constructed encodi ng the PCI/EP2007/060713

full-length tel omerase reverse transcriptase, wth
nodi fications. First, the DNA sequence was
codon-ppti.m zed to |ncorporate codon preferred by

Plasmhkﬂ?anA BeYIrSNStrugtddi tj onal Iy, to ensure that the
encodegVanisAGEM \WBES R { D IOTByac Piladmidi84],046piicklan® Béntaining TPA-

roduced to the se
rnTER A?)[ t"?h sgqlrenf;e was btalngcgf 81['11 (?Elgbg&g’ll &.e%neargkﬁen%rhjc}? ﬁegensburg,

rvat
Gerrnzmyo\, oldeglgmod sian dlgs‘pedcwith aBgVIﬂ ynd S4/é amdjthatrq:&uhmg[b‘vagZﬂnawds cloned

into thWég?fh/S&'ﬁfsﬁe ?ﬂifil%%lésgu@g%ﬁﬁmmo‘ﬁ% Qiuﬁ” ﬁgzztzﬁ% 12(9):777-

ions D/02A were a to t nouse
83(19%@d1uence (Arai et al. Two i ndependent regi ons of hurmn

t lel 0”%HS»HlS{A%TERQ&A{)@&SﬁVﬂHﬁsMﬂ’@-”rﬂl{R@@ﬂ}-@ﬂB W& dibdsted Xbal to
ol.I | zatl on n oner a
removQy ity Cing FoptsecBientnd A a0y § Abieatreh e FsHBnggppstruct
pV1ImsAdgiheer BR DIAT) badd ag(S;ReN)Giftee thd lagtim BIFRIT @4 atidbefore the stop codon.

Remo%idoifftﬂeu A %&I ind H&Jg@&ée I8 p%?f%ﬂﬁ@&gé BV ijﬁ%&ﬂfb& %’@?f(@g) by BamHl

uence ‘enc

and EGRY diggton. iThewise cpctlm@segu@m:alwq@ é@nlmé by ad? (Y psigy ofeaitained
amplify @ IH?EHT fs@qﬂéﬂ@éjwuﬁ%'s%ﬁs%%kﬂey 5°2G! £80UCT GoUeNGEeT A ; CGCCA

encodi en _activator (TPA
cc AT oA e Gea o Chas GBS BT o NEG TR F S agt-sense primer
(5-A OUuG keata QIE‘ASIEG@GC@A‘Z@PEO@JTQ} GheASEQ@ etG oA CtThe GG G -3

SEQ 0L 0 8¢ FRnth ook b thg s MFr Y Sige SR e der on

si gnal BV@hsAh@MﬁEBﬂ“@ADFEEB@_TS ddicispnthetoefragpievB corresponding to
TPA- ﬂﬁ%ﬁ@'l; LYo h&d QPERNEARE %Ls cl%ﬁ%f 1%%29\(1 ﬂJ%?X)ulm{g B /san

equence was codon- op ncor por
restricgion oS- pr ef erred by human host cel l's using conputer

al gor i IAGHBFPA'EH?ERYU&ﬁﬁETEoqu@lQﬁmQ@HMﬂ%ﬁékeﬁﬁ%nﬁé’ﬁﬁn TPA-

TERBALEF GBOY A b0 Hed TRET G AGdH ey wes diested with
Bglll mﬁiSbHEz[hdt the fraggdntshase ngﬂI asadl ihhﬁthb_'p_ﬁsﬁl&ﬂpNEBAddeE\/IVpA shuttle

vectoty e AN AN R v N P AU L ER TR SRERGEE with gt Ainan

was repmujbmd ltm GM ltnha‘lZ@d mtasmid PYIRKhadth dkd By t Bregdednod iwas sut with

Pacl t% Q%ieﬂ'tm{ eny c??ag{ﬁféélteﬁl it e}ck?cé.ﬂgv'AQl% &E@Mﬁpl?@éaﬁgﬂ Gras carried
out by TR uTBes trough $ta1e<hard ReCl grrsienb periifigasian

i nact i wabacERIPNA: Plashi &@%oﬁtui%ﬁ@ Wik tyb@s Ghbf hTERT

f the TPA
e L B U A 7 s e
was digvittd BAH TMMERT filldBepli Kéanivi e@gymnb enctcidﬁmi- iapM ldhszedigested with EcoRV

and B&Mﬁ%ﬁ%‘TE&%&% {T %%Elze(ir Y usuﬁ%gn ?II%JO%P g&l(%rtg lCT"FG TACTT

[fasni d enovi rus
T G THVAINSAGTPA GEERR TA M-C BBo 51 € PCaS i 4 OG1046BGIKaNG:17) and the

Stratag&@hﬁg%h%ﬁmgﬁfreﬂg%lu%ge&%ﬂ lk@c't@?raﬁﬁ@éneo Phajong Ct% Cat:

nsb ur.g

200513) gpsoltampyd J%ﬁAgBEE%a(M)t ﬁhgglaﬁmldaw Ch,a¢sreda\ﬁlah 5&&1 and'Sall and the
fragmérﬁ%wnted 1 FREAMeiné thegHasedi@ @N@BA’&%CCM%ABQMM&S@AC{MS The plasrmd

R O SRON e S

plasm}d\ﬁMRlKAO&le:’AE MRNERT (TAk )pldsinid] was cudivgdsPaed todbedast the Ad ITRs and
transfected in Perc-6 cells. Ad6 vector amplification was carried out by serial passages and

purified trough standard CsCL gradient purification.

25



10

15

20

25

30

35

renmove LTB codi ng sequence (present between two Xbal
sites) the resulting construct pVlIJnsA/ TPA- niTERT( Al)
whahs®szao (S; R N) after the |ast nTERT aa and bef/apm®o07/060713

the stop codon. Renoval of the TPA codi ng sequence was

performed on pVl InsA/ TPA- mTERT(AI) by BanmH and EcoRN

di gesti on. The TPA codi ng was replaced by a

PCR product obtained anp W#@E TERT sequence with
IFN-ytHIHSBGﬂTSﬁessWIner (5" - GATCTGATGATATCGC

SEQ 1D Ty 05K sehrdINGY il s e et
using AsEn@réeGy@eAiGeAirgnospe GELISPOT) Gsay GIFahirG@/ T Gn@unol
Metho@s?SIE(Cl) 45= lb@SjglON&é% s&qgelﬁll\qﬂﬁdplgég kM'llﬁﬁ&e'dZ‘)?p B@mélllca MA)

OEN di gest
were gogted ity i I vekef AFI)lﬁff_dﬂBbﬁttl'mOWéFély\ﬁﬂE@h donq Bydrt
Phamﬁ@g’eh?élm%’dj’tJES g/niiRAvs i PR AftérT\BaéhﬁigaMﬂﬁHBbelgﬂﬂEg%ﬁblates was

Came‘ga‘tl ‘§1t€2\§(g9%ﬂﬁ‘ﬂ’%¥ﬁ?%%h%s gﬁ? atI-%I7 m drgjtlgldfgghgr}lana

cont ai BplegochEAmkERIIftaiAbd bjLﬂ'dﬂﬂpzﬁngthq welnaefrowashobttidnived mice in a

sterﬂeférﬁ q]Fﬂe W b]y-ggl%eﬁ) h]?ﬁ%}l gﬁl@gﬁ&} mnt Pal Eﬁgﬂ REY glood cells

were 1gased by pﬂnEBmdmm/gNuzgwhnﬂ Dé A to i eelbpfa\bmndi vortexing for
approﬂhﬁﬁ;@fj % Wﬂbﬁni&%ﬁﬁ%ﬂﬂm laﬁ@bdjélﬁlecﬁé €Giu¥Meth}hs b_é?&?ht to 4 ml with

[l was reconbined to CJal-lI1nearized
Ix PBg vkl ingsrepelletesidy. Cel‘ftﬁléuaéﬂa%ﬁ‘i @Wéﬁmée% lerhatFPaB apg the pellet was
resusp%ﬁd(lsﬁ&ﬁ etrhhm (A‘ﬁedllfﬁﬁs \aifsle elansée cb@fled ﬁsnfgemk@ stamhﬂgs
vegtor anplification cafr 0 Sef i :
passagot e B PRl ST SR w03 SR dipfisee and incubated
for 20pat BTi(twith d nig/mAbGspeniien (oA ch: peptids nCahcpRatin Pt (ConA) was used as
posﬁn%qmeﬁ{a@ E&gro\f"férdeagyﬁl%usq ﬁge}%ﬁ‘ﬂ Ok a3 TR b ﬁ@?ﬁ@g AD A) Tween 20,

reverse tr
plates mmﬂbq’q%@ﬁ\l @tﬁr&r Wtﬂ@lSO s/ wish of biogespeiysBatrat ammmouse IFNy

(Raﬂgfcnl lcRAc WNIG 1K, PRAWIRIBE %mu&a%qlz@og% hida QPMHEE?AAfter extensive
sted with Ec

Wash%?p nwezfaéewonf g"a%lﬁgéﬁ é}%@ﬁ EQ’ (Pser%@nﬁﬂ ggvplogment of

spots fasl clél'arIEr x%lBHeCTAe Redtibn Waﬁt@)&dByAwéEhﬁg/plaﬁesGhﬁoﬁglﬂly &ifG distilled
St r at

water GPlaﬁeéh eﬁ% %ur %F? anq‘%l}o \g?rreél&%n cc?uﬁjﬁfi élélél% F) %‘(i;lnatted ELISPOT reader.
(Strat agene, LA Jolla, CA; Cat: 2005 13) to obtain
pVUnsA- hnTERT(AI') . The pl agmindppas di gested with BgH
and Sail and the fragment cloned BgH /Sail into the

Intrace]udas 4 Yo ANEBAMINECMVPA shuttl e vector. The plasmid

Y NEBﬁg @n@gﬁ/?&% ﬁﬂiﬁﬁi@(rﬁéﬁse \Q@ﬁn&!y&lﬁ%ﬁr ?@é\ﬁ@ %’&%ﬁiﬁg Ié)yéifgtijoorbltal bleeding
conoil ne asm
in EDER3VTruicadt  TESURL G Pa Bt At RopOTigeptides (-6
pg/mllfihkscoanchttatiamsf ech @dptide) Bed brefeldielA €. ughahf B@@hamingen cat
#55RRRLIALGAL % PrOSGRIS) B8 19Ul SRl cRAREAGSIAhh FACS

ra I ent

trou
buffer;iBBSflu % KBSoMOBLAVDIH a9d rnm‘ab@tefmtémnﬁﬂé iy meBeseD 16/CD32 Fe
block ﬁ%[%%gﬁﬂﬁhgél cca@grﬁ@ 1@9 for 1Y il 4 4860, @@Hé GeR tﬁcﬁ?&}hé‘h'e& and stained with

ner..we tected usi ng a st andar d enzymne-

surfacp #pRaYE o (1 il emneptelsasyewe BB Fermetnggi. cat]# ﬁ?&ﬁﬁ‘ﬁ&l’ewl’ CD8
conjuiﬂd‘@ﬁ&n&%& (BD: PHhbmipged 489 5530369\'hﬁk€k?€3 béﬂnﬁi\gdt&cﬁatﬁﬂnﬁluse CD3e

at.es (
(8D B atH 7> 20 FTogR0 BiipyFs egopm R A 5o SR g er the washing
cells wWdrgyfiked aidgremébil&zd@ with Cytofix-Cytoperm Solution (BD Pharmingen cat
#555028/2300kk) for 20 min at 4°C in the dark. After washing with PermWash Solution (BD

Pharmingen cat #555028/2300kk) cells were incubated with the IFNY-FITC antibodies (BD
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Phar m ngen) diluted to 2.5 ng/m in sterile PBS. After
washi ng with PBS, bl ocking of plates was carried out

wowdos/0206 m /wel | of RO mediumfor 2 hrs at 3FCI/EP2007/060713
Spl enocytes were obtained by renoving the spleen from
the euthanized mce in a sterile manner, followed by

spl een_dj sruption through gr ta Red
Pharmfgsg) @i‘jl%ergéwa waéﬁ%sky ﬁaedovl @é%% dgﬂy%sﬂy I%L}Bg&a Agplyzed on a
FACS1mdlibaf 10w XtdrB%er] wsind€cli@lest oEiwaed (BuatbnMdickidxod)§aih Odse, CA).

approximately 15s. One ml of 2x PBS was then added and

the volune was brought to 4 mM with Ix PBS. Cells were

peI | eted by centrifugati BXKAMPIUROGO rpmfor 10 min at

resuspended in 1m R O nedi um

Cytotg} ng%célﬁ%FwQ &t;rﬁ} AVE P

re counted using Turks staining
Spl eno@plﬁ@%cym e Plitingd By rosmori the&p 2615&91@5116 cuthanized mice in a

sterileGRArngY, \f@lldwddrbydsweh q@hq)uaﬁ %rbﬁ%ﬂéi@ﬁ@oﬁ Qﬁlei’a%lat R%& Qlood cells

were rﬁ‘m(aggﬁ%ng/ o 103 1\?)2 %P@?éﬁ%ﬂ t%g 8%[{[) p%lf Vortexmg for

approﬁﬁxa’felyﬂ)iss Splatn Eellﬂgt ’mx IOAfcbldﬂ/mll\msfh] (ngeraipldteddBS, 240w ElbEEI culture

plate (m le %1%/\%/9@% ?Ises&{?cr %f h{éc Lfll%gﬁlgg ng %p%tde %&h‘@’lﬁ%%\%gcentranon of

IOMg/MI@t@GVeredn%WéteiWE C285%H&whﬁg erf) CHR R dpys 0 1 dogdof culture,

recom'bﬂlaﬁtslﬁﬁi/antlﬂfj 8T firfM E@ﬂceﬁtﬁtﬁ)ﬂ%’f v @U%ﬁ@éé"&gi'dedpl at es wer e
devel oped by adding 50 m/ B-CIP (Pierc

until dakest eertviae a%ﬁj@pge%kpw%y@re;haweér% agd bir%ht to 1 x 106
cells/nil@ald 11nqne p\@gen&& oppedmbyinvesihd pgtint at mgtrﬁloﬁrgug&ﬂcynmtbh Cells

i st} tes £ irodri nd . spot s
were 183 B e dBOEE] 5 BN e B ad oty e RELGBR R finree tmes
with 1EXANMRdRIM by wemteifeidgat aﬁo @y towki teenpStaairniforgi mnend brought at 1 x 107
cellyi | 11 ons nmouse spl enocytes or PBMC obtai ned by
retroorbital bleeding in EDTA were resuspended in Imn
RPM 169 -resyetsecriesnehbeplating Rifpeor/ Togctrsps watk /T sat@ at 100:1,

50:1, 78 ghd 12 9al LRBeaRurAs iBLbRT oS dfResPeRE icBfARE at 1200 rpm for 5 min

brefeldin A rm ngen
and the SHpRIBAHAT 3176 ﬁwegigd @%‘E‘N?ﬁs %J?ttﬁzw?fs g oxermightand counted using a
Beta-fletklcsumer. e t hen washed with FACS buffer (PBS 1% FBS,

0. 01% NaN3) and incubated with purified anti-nouse

CD16/ CD32 Fc bl ock (BD Pharm ngen cat # 553 142) for

15 min at 4C. Cells wer eEXW&iPhE$hed and stained with

nti bodi es: CD4- PE conjugated anti-nmouse (BD

Mice alfru%gaglggn cat . # 553049 PercP CD8 conjugated anti

rmuse Fapplpkar B fyaiee dHt 2P) sesopeyhased frAP’tS:haélﬁ’ﬁ Riipa(lerpco, Italy).

HLA-ADUI mi¥e Y BIDYHRE: kiBEyReviabdBER. CahiomesdRGlutt ‘Pﬁstéi@ Paris, France).

nut e roomt r.at u nthe ark. Aft
BALE L bt A0t SO Rt B Rt G Ha B0 5t b Wi mere immunized o
8 weeklydodgex POyt mmmﬁ@bﬂplammd@%%@ oicctgemectad in a 50 pl volume in mice

quadn?vaé’%a% ﬁﬁ%v%ol{%ﬁrk@ nt&rg S(ﬁ?zg{lnouett ar Tédv% gfcr%glﬁg% nU?S; 1% e9’6(1 1): 6417-22
(199995 5%@2@4)2@@01{ KEPretd peripened asaviatsdy dwcnhedt Hacchelli et al. J. Virol.
74(24} ﬁ"ﬂg%‘:ba’ﬁ(ﬁ)@b) qggiu@oc' et(aﬁDE’Lgﬁ‘Ez ele&%kél%h&‘&r &nbilRA of 10 trains

1% 1 n PBS and anal yzed

with 1890 éqliﬂ}lﬁi@l’@élf P‘Bﬁﬁs (9@\54% Y ?@ﬁe%‘?us/ﬁkflﬁqag Aéelme@f&stwere carried out in

mice GRAKHNPE e $BECIIME CKI As@Bted DAMuAO EBporfsbnas EXdMddRat the indicated
Cytotoxic T Lynphocyte (CTL) Assay Splenocytes were

obt ai ned by renoving the spleen fromthe euthani zed

mce in a sterile nmanner, followed by spleen

di sruption through gr at'ﬁQA‘MPﬁE"fE‘t al grid. Red bl ood

cells
Genetic Vaccination with Plasmid DNA Coding for TPA- mTERT(AI)-LTB Breaks Immune

Tolerance.

time.
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were renoved by osnotic lysis by adding 1m of 0.1X

PBS to the cell pellet and vortexing for approximtely
wamsngabeen cells at 2 x 106 cells/m in R O per/&P2007/060713

plated in a 24 well cell culture plate (2 nl of

cells/well) in presence of the immunogenic peptide at

the fi concenfrat.i on of .
i noubat @diewé VagERtNRRTARey W t@%@oﬂfﬁﬁ%ﬁﬁ? confd break
1mmu1ﬁiﬁysle&3amé grulhﬁsuff 20 BACB/hioanrdidimunied -withad waekﬂy imgdctions of

plasrm p%ﬁnfﬁﬁ expo(;AIL% oll%\g%d g}(/\gle%rr rat%rslt 2, CfFeg%n}ed in EXAMPLE 6.
Elevelbdmgtiftbr tho labt yjdcgén, cspleh@dymdSIWan ebtamed frenpindisetuglemake, which were

used tB Qﬁ‘alﬂmg 9&?81'6&18.{%8 Mﬁe ?és Qgggﬁt]m t @!POT a(%%% and by intracellular

concentrati on. wer e
cytokigg stajmingdCr 37 for 2 hours Target cel I s wer e washed

three WniTBsh-Wetific IONTbech®dh WonbMi@Rtcd ishIefd oy tbs Fas %@asured using
three ]g%qlsr %P ]:Eng %@t Eéie;ld&%gveﬁ]épplag mgq or 01? ghqtolqg)tassmg the egtlre mTERT

proteifef Tee trdiHRIA1 ged] wad dmpméd’nﬂi%’ﬁndlatdual [&lptld&(ltoizen@ﬂl& mTERT

reglonzf%r% agriq % 5Tﬁe nﬁfﬁﬁ]‘zaéogﬁy&f co%{ggs&fgfbl%% d&@wdﬁlﬂ% St?des covering

cen
the rnlr:EuBﬁé MPEion ﬁpnms3 Hep pébt dbe (Iﬁt}ﬁ&ﬁ -Bwepl yas @inztosed eiefteindividual

peptidd§ E&ArRY ﬁ{er}h'gERT&}ggoﬁ AURL SRHSHNY2A BEh zﬁe?«itﬁ’% %ontrolecytokme

counter. M ce | mmuni zati on Fema

produgfiqievgsalsncaiurcd ypar etmulston phike cplapecyics pyiePMSQpidhe same

conceﬂlthﬂioﬁ)uﬂhkﬁd%o%lubllffb ¢l TERIDpepice. The thiiufy RYpdeeindycdd. against the
emonl er

Past IS, .F . B/ .
L8 AR e SN T NEE N oot el *Rek poriLlespttappine by
11 aa hicatopprindtheeentieer IETB sequenae Eldspd ravebk sidohteahs. vabeindtion of mice

with I'PAC h‘%@fﬁ‘i@lj’hﬁh@%ﬁcﬂ dp@“@éll"ﬁ%&at%h Shbdufl l—l{ z&%g chi)D%?h@t the N-

lume Th m¢c¢ ceps as revi ou
temﬂn@?@@z@v@aler@glans ofhed FRABNPLe meariaingt withi, de APRIB] and JERT-2

peptid®$b812RIGURBRY) JeMFLEARG 0N Ahi A% (EE)CABP ERRHLO(IBURESS).

reV|o Cri chelli et al Vi r ol
74( 24) To Pf%@scie@?te(%%%% resnengs gicited ¢ ﬂy tfgeLPA%sg)ld pV1J/TPA-
mTElET(A(IEf LYBopt egd o 1d€dt1f§ HMD&f)ﬁlﬁd sDed TodellsAbder adspensvidlé for IFN-y
u Ses

produd 1A EscRh R ipieeTS e’ i SuF Bl R iteg s splspogages and
analyzgd &l HACSH sData 05ta1n¢1d by dCOemo@state ﬁneﬁgeat:mllmmmumlon of BALB/c

mice \égcc‘iﬁﬁ)cgé Gzltﬂ’aﬁ)ﬁéﬁﬁlﬂgﬁgl)a%Tﬁpgt bﬁkgﬂ %ﬁlt&?g%oﬁéfam%?w#@késgonse

t1 ¢ Vaccination
againsiffERToxmyinal Tezi efdke TERhTetcTocantamee wlanu@{f ER-heentide pool, see
FIGURE@‘;' Tid €A chelm&ﬁoﬂlylet\xfhs E%pedﬁﬁﬁﬁgéé}hﬁai %%nQQUFERT (mTERT-2

pepticR aRali JLEPTeh 18 GBI P Bearhafoe THPasRit e CRerfinal region

of the pybtdih TRABRIERpefthlc) poolB A GDI40 W1 hyspehectgnimsiolr BB iwas also detected
(FIG[ﬁ?EQfSC“ bed in EXAMPLE 6. El even days after the | ast

I'nj ection, splenocytes were obtained from individual

m ce, Whifemthanerag the B8t -aelhicypanse, kiemigepdol b i TRREG | Smer peptides

was udedMiAeh ﬁﬁﬁ%@ﬁ@on@eﬂnédﬁ% P51brs S%’Ql?h %?@é’acﬁ rﬂ[ﬁil\tlé(ually contained in a

Intracellular cytokine staini
separag idPRok pEergfpee. PRE}tl‘éf‘e@F“‘étqncﬂ% 2ffPJéihP%Ql$ warldiuwgquivocally identify

one in8RIERAPTINEE S5 BeiS g IAsEREicU Bedglise CD8+ epitopes are always 9aa long, any
CDS8+ peptide is contained in two adjacent 11mer peptides. Results demonstrated that the CD8+
T-cell immune response was localized to the TERT region included in the following 15mer
mTERT peptides: mTERT-41 (TERTaal61; LVPPSCAYQVCGSPL (SEQ ID NO:18) and
mTERT-42 (TERTaal65; SCAYQVCGSPLYQIC; SEQ ID NO:19). By overlapping the two
15mer peptides (MTERT41 and mTERT-42), three possible reactive nonamers were synthesized
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t hree pools of 15nmer mTERT pepti des overl apping by 11

aa and enconpassing the entire nifTERT protein. The
wodB043780 pool was conposed of 94 individual peEI/EEBS7/060713

covering the nmTERT region fromaa 1 to 388. The

NrERT- 2 pool was conposed of 106 i ndivi dual peptides

o SOUSHI0 e ST Cepion. (Lomen &r7 16,8 42 he,
the folt®viag Isétgrehcthe(n[m'Maaﬂ e’glfDYiQfViGﬂS}Ha SEQLID N(ll(Z)Z Thase &sults

domof 88 S OB b RS DL A0 s
immurggt totehancs &ntheaohlcRhitangdnon utili zed to sol ub| lize the
TERT p?Btcbt‘Eli‘ﬁ& dath SFﬂafﬁ'%}l’ E}?BA%W@@% C??@E@QB@Q@H&%S\%& BRo

LTB adj uvant was det ect ed u3|
ImmuRpizeg Wrtllrjéa\reelilwwertwaé pf Plé%fglddWelr A%ILEBO% dFN-y

intracRYR stalnd Wes &tidd Gutloh Qa%%ﬂ%%e sﬁleh(s@%s ah@ shdlyged by FACS.
1on o mce

Smlar'ﬁs)&e‘éﬁfwﬁlsd VREEATTLG Rfecd It ThS abhindmT ER T 4vas, iolea n all B6

mice. rAditomaty, (oM ¢DagaideD8t Tieclh odicied IFRAYdveedtteated by ICS upon

contained within the
stimub B SR 1R A R B 0™ B e ) O
agai nstTh¢ CBSwamnaing @esaem@@lle@bdﬁgy PNAsyseeingtnGURE 7B)./6 mice was

primarfl) éty@é%&% tgoknx{ag&kat\[}l@g&_ﬁ}%'l ?e%zchp@f e ¢ERIT érgeeﬁp@gﬁuﬁcl Hotl bEERAL). A

to 1dentjf
weaker (D lawcre@ea&e rascdtq d mrtée ﬁ@ﬁéﬂbp@tlrie POQIE- ﬁhe CD8+
immuk ﬁﬁptﬁlké Qs mhpPéddn iBathe ablhgr hAdi ppbRIaRIdB@rBESRAE! Ta® CD8+
" out on C|na§gd gr etﬁgge ocytes and ana%&ze%{b¥
Pt Opﬁ%t‘%re ! e%EH ndf® H%%%’r?ﬁﬂ%%e PRRTGRdPjthe aa sequence
mTERTH98E fVERNISRNIof SIBALB/NO 121l ¢ end/the ceavat! €D & ¢fitope was mapped to the

sequerq_é:> %ﬁﬁﬂé@?ﬁ%ﬁ@@ﬁi ﬁ_hbg 10 RO: )SAg&ltlghaqgrn{hﬁ%ﬁﬁEWﬁﬂe response

rmnal ‘region o

onse
was 10}§ﬁ]®?t€é|t®r tl(ed%-rﬁ@raumﬁé degiprt off RERRT Greptidg pmlmlTEl%Tﬁdo INo ig@eune response
was dEtb&MRE A st th@“@-t&%‘l‘hl%@ﬁ{ bf hEERPNSE Was mapped ' n the

cont r aSTRS el ueiyed dandh bIGTCE HBSBbH dove, immunization
and axﬁg,aisnﬁ“cthd dmeseﬁuérerummrnmb refsp@ms@ f 86 rhide coiftiethn KRA-ERTERI(AI)-

LTBOEF Ergjln&gtzggn c)(gn Pﬁﬁia%%ég'uﬂj’ goqelrgncfeu O N3 Ef%ga nﬁlgerbét%er%?e, taken

togethr, cedults pbtwped sath BAhBAI andddf mak 1mriIfEd%H thibtine [T Ppe pflIERIZ AT)-L TBopt
fusionvi’?ﬁ ggrﬁmﬁg%?eﬂq qh Péon@&@hﬂl’ j@&ﬁeﬁtﬁf@&rﬁqﬁé Hice' Wit ised.

y cont ai ne eparate
rridr pool . Therefore a positive reaction of 2 mdi

pool s woul d unequi vocal | gxiadgpt ERy one i ndi vi dual

15mer. as [ ' 0 ' ecause CDB+ epitopes are
Cytoly) ?g’lt@é?g%r‘ag%fpeﬁﬁ’f @Jﬂcf;@gﬁ de is cont a!onedpi n two

adj acentcyldtoeic Teigptpha®se ((REs)Ustay vasnsad ta ddted tHeh@ftoljfﬁLEactiVity of

N [es S
iRl oatn TR RERRARR IR, 950 Sl S AL
mTERﬁ(E@FLIBoptTMmaa\reret immun@rdsmph@vr@@m é@@@s Dﬁ)lmuﬂ@)VU/T PA-
mTE@gQIﬁ]ﬂ_:BI t%llé@&ﬁ%a&'e&?bpoé%x 'Ed{érﬁt &%an@ﬁ%ﬁ 2 individual
i

er appln des ( MTERT41
mice %rfra Cﬁlrr@errrl 19days piier : l@éfslgrnrﬂnézarle% MPSHES ¥elfetigulated for

one weermnle ﬁieﬁﬁﬁrﬁi’ﬁ@gérﬁ@b@jﬂldb P TERST aaffb @AYQVG@@L SEQ ID NO:20) to

obtain g ae fREon ] Solfe T PO BeIEREe Chif BrE ) gaslakson er al

CanceA RN CGEEPL 1 3BE@I O 99@)22@)5 usdhasetarges.ultT b celbsmors taadbe with the
1mmuﬁ#%tﬁﬁ1¥€§_%tﬂ@tar&’ pal‘g) fed @Alh%rgl Th &8 b I tQ%get] tto;r“ﬁé C"J]"JE&s'say The

reak i nmune toleran
activaigdtl ¢pdly weroca-tetibated with shegbrest AEH cells aBdifRrent gifeedors/target ratio.

ActiviR Blel ity dFBfhedBAE MBI Bo@MeBQ and mouse #2 showed cytolytic activity on target
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i mmuni zed with 5 weekly injections of plasmd

pVU TPA- MTERT( Al ) - LTBopt. I FN-g intracellul ar staining
woRr®sna7ee ed out on vacci nated m ce spl enocyt eBCHRE2007/060713

anal yzed by FACS. Simlar to results obtained with

BALB/ c m ce, tol erance agai nst nTERT was broken in all

cells WiRB QORI &7 itk OB R iAok TBI LR 163 8A VY CEPRE: SFQ ID

NO:20 flfheT{a_zR'Bnpeﬂtdv\dad&hi(féiraﬁ debfelRES G)otoiacfrahging iem 80% (mouse
1) ol 3PN o] Rl PYA REEAGH L on Tn CS7BLT6 mce

central region of the
TERT pR@&UéﬂS mnctlcpae@thlad@cpof@klcnfﬁmm 2yspormsewemskaducGib8pon DNA
immuﬁi%ﬂgvlfﬁlpg'?ﬁ ?EN@’??AI’?'L%O%FES%&E@% erl 1 EIQBB/@EBJE éJRE 5).
pepti de pool | MMune reésponse was na
in B6 mce using mdi pools as described above.
CD8+ epi topes were i dent gkiaadpi,poB6. The first

Com iR PG R TR P SEEF Bl R ST Rt Sccond coes

epi t op@owampamphethimondgaricie qﬂ&m&ecrmEEmr((A‘B)_ﬁéWﬁJ(sed to LTB

encod?cﬁglb b?P %%];Tﬁﬂq‘ qu{\,ﬁ%}{m 3 on%e%éreté wafi}%ﬁ%Al) without

ﬁlSlOIl(tp dgiB, @,e)lépzmyd p}cﬁTEézqnvamye cagey gy, @Tﬁégpmg@nmted as described in
EXAMPLEOt ed against the C-term nal region of nTERT.
Simlar to the results obtained with BALB/c m ce
descr i HE}Pa860 BALBRMFS weiedmnumired maihysyveckby mjgedions of plasmids
V1J/$BlaslﬁmERrr(AI)rmm@troewq Ve ERT(B6)0pt.CEhE Bﬁlﬁuﬁd@ehﬂm&e was monitored

SN (RTINS AR S T ———

previousigeddnéfied fer A LI/ cobtalAeQVWGSPIBALY D N|®2(B6 m ce

| ndi cageg iy qﬁdl&ﬂ@th-g{: '115% 'ﬁ?’ﬁ%&g I'}ﬁ%tt i MEARP cérrqsrt‘act for the

pOt ent |1 nmunog text 'In end
lnductfqncﬂﬁat(FiESMr@@um lfeawqmsg agadnst EARPLHOBC@YY fdialy mTcERT(AI) (FIGURE 7).

The dr?f’eifdn% Bb(seﬁfedTIE@ﬁSSH%llfrés‘f)o@aﬁdu-Ee@?ﬂ the grddp QMﬁlﬁﬁl%H by TPA-

ed . to det ect

mTER&Pi%@ﬁegfdé 4 Wtwlbbﬁfa RIS g’i‘tfqb@n@ﬁsls‘l“lgég? FZF ERT(ADopt in the
contex lof DIN/e thiiaynizatoanb2a0i grudefit tB@dtB/ c mice with

pVl J/ TPAMTERT( Al')-LTBopt. M ce were imunized with 5

weekly injections of plasmd pVlJ/ TPAMTERT( Al)-LTBopt

foll owed by el ectropor atiXAMBIKE) spl enocyt es obt ai ned
CompEiMO%IﬁlﬁﬁhﬁiaMkeénngﬁs were coll ected 10 days after

'ast 1 nmuni zat These spl enocytes were

st i mul dbeant-g ERdecallemrdiglied pmmpee fenpamsd gléisiicd bp dpmugigation of

BALBY Eittanitto DNAAYRNGERER T(AFD THS PN QlectrRaPdtndilftionklone was

compif [0 o ity ree%s%ﬁ@h?ede@h%@we i a7 RE Goosispyzaton regimen
using D3GOTRASMTERIRA)-MEBop pod chstrival @ingebtiondillprioel dngd A EPA-

mTEﬂﬂ?‘ﬁ) %?g&lgt aStEI?allb &orf? ctiN& Re tolP%e and | abel ed

arget for e CTL assay. The
act i vafeehps of &0 hsca/veﬁre 1mmumr¥@d| wathexdw edkihinjekdontsaof gésmid

leJ/’ﬂ’ﬂA ﬁ?tkﬁ“ (@f) ]ijl“l_f;(ip? I enk v&%fef( @e&éroé 5655@& ct{cfﬁtdfz% glVeél consisting of

Acti vat ed t ai ned from use#
cither ggg %@%@%Mﬁ%ﬂn QWQH%Rf QNéd%lvwl@%Foaﬁraflav §ER cn wigh {idyp of the
Ad6/TPoagaERT (AT 1B dp mnﬂwgmﬁa&lmﬁpmmﬁlgrﬂzﬁ%&fahﬁad on mouse PBMCs to

PL: SE
assesshy FERY Cﬂb@ﬁ@&iﬁg ST J basie. AckeDi Wgwa%%% DR T cell
specifBGGtOpomIERAL)6 7t (A ABVE GIBUS SEQAP 160 2)) fndhathowss preaopgedy mapped to
the N E[é?}h{u?al Q%glcﬁloéflTEIBF Wi&tlﬁgd Qsd%l:}ﬁ%&? R%%ks ﬂl(ﬁé/atteo&lge(ﬂlg amplitude of the

esponse
1rnrnune response ehc1ted by the DNA-EP/Ad cornblnatlon was 4.6 fold greater than that which

was observed in mice that had received only a DNA-EP regimen (see FIGURE ).
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I muni zation with TPA-nmTERT(Al)-LTBopt as self antigen
in BALB/c mce (FIGURE 5). EXAMPLE 9 Conparative

wo ponspeggeni city of TPA-mTERT(Al)-LTBopt Const reCI/EPH07/060713
conpare the i munogenicity of the secreted nTERT(Al)
protein fused to LTB encoded by
pV1J/ TPA- niTERT( Al ) - LTBopt, to a non-secreted version
of NTERT(AI) w thout fusion to LTB, a plasmd pVlJ
derivative carryi ng mrERBRXAMPDM&AE] construct ed, as

ALB/ c m ce were
Vaccma% nmlﬁl:gp I?'Eﬁ%wlﬂ%(ﬁontr% jS lf@?lor #I‘O\g p| asm ds
pVU/ TPAo mireeRM(nALf thtﬂTBBiRT-specFMUhm'tERTés@byl@mouldrgmerate an anti-

tumor! WBA&%?@&%%%@ %reﬂ@&‘ Wltﬁ rtl?éjck%}élééa'l: NecinB %%%ﬂe{hﬁ RYdrazine by

al hi ng usin

intrapQHPRHHE- ps)elal?émbprmréq meon dEFRferd @f age with thisccaggipegen leads
to p ro%_r%{@/@@ﬁ# dés%f@L _Iﬂé@ﬂt ¥3hd leog%{ﬁ;ﬁtﬁl:t%ﬁzéd"@ éb%h@rflttdi*ﬂit formation,

- 0 etter constr.uc or
adenofng Sirtinogg L he mﬁ?ﬂgemw&%@%glaﬁ%@@ nﬂhliﬁflﬁf‘é them
1mmurto&bmpsmra:sai b anmoiERDOAY)h TFAGIRERTJAD-THB ot theted At énmune

respon%g%gﬁligﬁrgb bl %msﬁé%gl f@.ﬁ;@pﬁﬁﬁ -t e%ﬁ?@? cﬁt trltbg aﬁ(?v%bp

di f ferén taSSfGSEDthﬁ ithpact oﬁg@nﬁh@dnmgmlﬁ@mm emﬂ&mgm C)fdbMH induced

carcmBQ&%eﬁ@ B AKE/QhicPNRArd T %Al UIWH(aH& tnffinistddenia followed by
Comparison of | muni zati on Regi e

cloctromE ki DA ERT Y6011 HEGALE HA W THespistouint fchy ahedule
describyd inATGNIRZRY i on of BALB/ c mice W|th DNA

s comparahies et Te GGk &8 it SEp RN Dument o

count thievmingict DA Chr(hlneranbayst focmnanid th?eamnﬂmr ofeglicnena whichdhad formed. A

s1gn1ﬁ%re:d°uﬁté5ﬂa§f§§ro&ﬁ@ %ﬁﬁs}%ﬁbﬁﬁy& 'ﬂﬁ‘eéhﬁz\b%%f ?&ehgi;ﬁ'a %}és&ﬁ was

obserysfl ip ﬁ@ccmﬁﬂsirmm €9pDiTS@ to WroAssingted II@CMFd@W@r E0).
| rmuni 2edefichdy & MEEKT Yabd €65 bRAZatef stRlcastiflor developrnent was

also n{) VL‘LJ/%%E;A_ mTEg%-mg:agé lﬁl-lrs?agrg gl}esl%nﬁal\gg?espgpqaehg lrmTolﬁtgP on%sée Svrere subjected to
repeatad @NA-@PHT P AmBER T QY1)-0fT Eﬁ)@ﬂ&l@Adm-@HEERT(AI) -LTBopt (FIGURE 11).
electr

The BRI vt e et A8 el dfapedip g mice

vaccinaged vpielr the samd DOYA/dulusginfBIMIBE nbbireessiesgh DIMHY esul ti ng
cel | - ”?Weﬁqyﬁﬂcé W&tﬁﬁ%g @ﬁ%ve %L?_@ttggﬁ (gi:{\m%ﬁﬁ/l}f‘geatmem to

a CD8 T ce specific ep

count dr@uptyenef 26¥ (@\Wﬁl’@ﬁt GiRBt fsplé@n% Q%fltdﬁnwa@ paaedo Lilieresults seen with
carly ﬁhge%ﬂbﬁ@évefoﬁﬁieﬁﬂ a QfgniffeRlt reW@Siol $18 the d®ndBE bULOF and adenomas was
b gsultsm%]catethat the a IJtug @ﬁm
obseryeddp yareinalqd; rpice SAMBYed fRaNCEBA was 4.6
fol d gFmalietuhd@fodnddh viduiraledvake olesesnvdidr invaliraecdrhgdred to

s [ B LS 20, L, 58 TR S SL A RL ppshon h

the tuMarspresgnionvacciTgedieiasrwira et 4 fess frbvandkERTags gewipared to tumors in non-
Vaccda{g&lﬁggﬂ@gg@@ﬁ@ my) d generate an antitunor effect,
were treated with the chem cal carcinogen
di met hyl hydrazi ne by

EXAMPLE 12
Characterization of pV1JTPA-hTERT(AI)-LTBopt.
The immunogenic potential of pV1J/TPA-hTERT(AI)-LTBopt was evaluated in a
non-self context since mice transgenic for hTERT are not available. C57BL/6 mice transgenic for
the human HLA-A2 (HHD transgenic mice) were utilized so that TERT immunogenic peptides

would be presented in the context of human HLA class I. HHD transgenic mice were vaccinated

31



10

15

20

25

30

intraperitoneal (i.p.) injection prior to vaccination.

Treatnent of mce with this carcinogen leads to
w@r@gnesso ve tunor devel opnent in the colon  PCI/EP2007/060713

characterized by aberrant crypt formation, adenoma,

and finally carcinoma. Chem cal treatnent of these

by DN Ao he PteHE 0ok o Ebere A T ACTHOR DT LA B TAAD-LTBopt. The

inducédrl"ﬁi:dmﬁle rra@pms;easmanuatrea bl eCS @ntrﬂnaft PBMEV i DlushPER D itichuhdenic

-freat.e ot.. sh
penidh SR S0 B35 PRSP, SRFEILENB sy st
antlgenn dbusegitepr SUnoge Mas meOBAIWBiGSCH’aed @s wetrmlg bigddrdor MLARA2 and
1nduc%WC%d30{1Wﬁ' F @%}s by v l(l %;Qﬁ%llr_lg%l&e o reg%l Sttl'&l%@r Research
65(12}: pd 1 &2 440 %8)- descr i bed i n FI GURE 9. Tvvent y mice were

eut hanrg& ks bBtanReonal ¢ Hicd Mewbe &iahbh Bgerdde, PMA of CD8+ cells

to.count t.he nunber of. A r ant

produpssEN'E Rt Maip g ar o SRBROoEnisch L PomHe f TNRE 14).
Resulsiighicdte tanthe p@dUEPATERT (BdY-hTBbet vaueibe candfdaGk immadnogenic and
mducédhaeHE%”RSges%fcteaad@BQ“i%nﬁggf%B&l as observed in

vaccl nate on-vacci nated mce

(FIGURE 10). The eff| cacy of nTERT vaccination on a

| ater stage of tunmor deugkgRmH yas al so rmnitored

To .enhance and sustain the jmmune response to mrE
Charagfepgatiga ob @g}yp@@pg@nfeomr\éaﬁélg@t@e Migp\aftgs Ado- hTERT(AI) Boost

TPA- mTEBlja(ld& AFERTBIY cadtru&dbasRRssMBRRT{sAleycrlbEBAPEXAMPLE 2. This

The onse eI| |ted int
constft s P P I o rth T Gpdidie! b Fe b Wit Siere added o
abrogatacdomertigicandlytic dchieity ake AMATART-&F iBnﬁBBloa rongtmtt was also made, but

could 'h{rter?et 1%?% W tsla FaV: ¢ \ﬁﬁg %ﬁ@nﬂ&r SRR A Qi'6ﬁ@ﬁR%ﬁAﬂE eks

‘begi nn ng treatme t to count
nunmber Th¢ AA@%TQEBHé Deenstegay pras festad)fonitribeststing esnohity on the
nnmuﬁeotreﬁﬁ%e f-ﬁ'dﬁéaedr‘tﬁl%'NASEP & PIH@ trhnsgafit Yni&d aG@up é"m 0 mice Were

vaccing(SH O30 AABIES (RSB A e'VEg‘rgZ\ AHRF(AIT L TBoptand

boost&iosipar etth b @cdvdd DNAGmJBatcﬁACbrlwlﬂﬁAdd:hﬁiRE 1029 pp Ri/dﬂ aAeblys after the

t
frst DNATRHR L B8 [oud A ERR FoR SR hY Rbing BeyiRiatiffBdominant
peptide 3¢y) HL oA 2 ellede NTHR 8@ wgviowdly aleatifysi. RabowedD8hdtcetlhproducing
IFN-Y;\I%&[P; Eiéteﬁ&?%chl%lnfré/qgl%ﬁ%&atﬁsdshmqn PREGREL 14atﬂeea$1?phglde of immune

vance tunors |1 n nonvaccl na

resporghhtiicd by R CORE- LB CampipioR Wi vkt eter hamphipsphoprved in mice
that hé&&%&éﬁ&’e’ﬂ-&h}liﬁ%mmm% . The i munogeni ¢ potential of

pVU TPA: hTE al uated in a non-self

Pont ext el TR AT BRSSP RHER i SeERse Primed by
injectiaw af p@bl/€P ACHHRT (B )¥LEBopr BN2gem anplificd bl ®obstimgrit with Ad6-
hTER?EQ}AZ (HHD transgenic mice) were utilized so that

i mmunogeni ¢ peptides woul d be presented in the

context of human HLA class | . HHD transgenic mce

wer e vacci natedby DNA-EP with 2 biweekly injections of

50 ng of plasm d pVU TPA- hTERT(AIl)-LTBopt. The induced

i mmune response was evaluated by ICS on m ce PBMC. The

hTERT i nmunogeni ¢ peptide corresponding to the hTERT

865 epitope RLVDDFLLV (SEQ ID NO 23) was used as

antigen. This epitope sequence was previously

descri bed as a strong binder for HLA-A2 and
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i nducer of CTL activity in T cells in vitro primng
experinments (Dupont et al. Cancer Research 65(12):

w6 4w30236q 2005) ). Results obtai ned from 10 m ceCEHER2WOT060713
that on average, 12% of CD8+ cells produced | FN-g when
stinmulated wth the i munogeni c hTERT 865 pepti de

(FIGURE 14). Results indi t he
pVUTPA- hTERT(Al') - LTBopt dé?g‘g@fpﬁg]ﬁ%ndi date is _
Charattetrizutiog @ CT LaActivithdndedd ay iHhAwAZatic@swith ATERTCD8 i nmune

respon 13 Ch n of .l ne

rospond e (PR Rl 3 R ARMGEM R ehTB Peqgyap rther
charagigrizad &y hRERT (hal dytatornis tetuaty (WdS.) af sdivbicdd adls desustitpor target
cells. 'Sg gw Lﬁ"zorﬁ 1mﬁtlhi§ec?191‘ib%tvl}éf@ Et};rﬁﬁ’l%ﬂ IS Efitud fod 6t(ﬁgt§in v;tlle}? presence of

e _exception_o mut at ] ons

the hTERIOStrspids AL B NE): StisraEEAMPLE Y2 endabc? vifhg‘ifeafm activated

CD8+Aﬂ@e113R%?értebtwagaiﬁst@ﬁg@c%ﬁ% fod GilciMgtic ARty REer! b@l]tgase assay. Hela
SO u er

cols s Y AR TR A STPPS MHD CHYERTP A GOrBt AT D mice

(HeLasHEBIY)esdre dsddass tarpst detiesHehg-HidIP aligkt dells orrd dither lomlmiecxogenously

with tféﬁ?im O%%gi?ﬁlggg]%%% hkﬁERq\g’%S %?nﬁgct 4 E6&%§%%Eﬂ‘lp‘gltmfaﬁ %116 vector coding

ce were vaccCl na
for hTEﬂﬁTécm prgiar tof crglogenguely optraspi s WU/" manm (ANl 9 canTiBb arget cells

were 1ﬁfb@te@%ﬁ¥ eﬁfjA% LOgsr dﬁﬂdfn% f@r @?p O'Tﬁe RIyAyed ﬁlkh%ﬁfe'tﬂﬁ (@8- &Blls induced

O.pp two week ter the first
by the. Vﬁf@&%qoanieser}béd SRR o lﬂmﬁﬁéetrcé% ﬁ&ﬁs@%&m&%&ﬁw pRtigen
(FIGURE ng). t he i nmunodomi nant peptide for HLA-A2 allele
hTERT865 previously identified. Reactive CD8+ T cells
producing IFN-g were detected with high frequencies.
As shown in FIGURE 14, tEeANRIE tude of i nmune

Charaf ERARRAD LRI of PREENATECY HeaRIRTIRLIPOHES >
recei VEHe BRMYNQECMAY Ebthle aghatisryacapiongdaifors based on DNA prime, Ad
boost AGHPRBER ALRE ot 1Bkt TERIsuS RRSIkEY € BJIBUREhE E&ﬁ&ﬂ%ﬁof human TERT

VU TPA- hTERT( Al ) - LTB
and rl\%ksrﬁ ]bﬁqq eegél g“gog)thr%bcuvyas\ﬁxp?p ‘@ pl gy a rnaJ%r role in determining
vaccmlafREPé&(t‘édc)y EXAMPLE 14 Char acterization of CTL Activity

I nd b I

F espond e VasefTnPe8] ey N A ik a B R AREE oV 1P
hTERTFtIrTBLeinghmcaom)e givee dvdry twe stctlsg Hole weyltsotfex ihe last DNA-EP
treatn%ﬁ{ hl\UIﬂ(ééyes(v@E)o%Q{tecﬁ%ﬁh \aflﬂ%%dvezto? @Jﬁémssﬂ'%q{ T AIBRLTERT, 10" vp) 2

enoc fromi wer e
times gftth Wﬁt"@@k |1¢feltyal tlaf#té o @pdzswa@tsandrplmr?él qagrésvéfﬁé goldgreted every
week. tN@gdﬂfC@Bﬂf@&@o@@fﬁﬁﬂa%dy&E&ﬂt@r U&&&ncé@ﬁcl@@%@gﬁ Weékk not observed.
E Ther eafter, "activated b ﬂ £ xﬁ(ﬁ FPBMC

fostedT HidHEd immpys respapses ghorTRg by e B g2y 0
using hTERT @eptide povlledinidaras skayse delekibed &l EXAMRMIH ¥ and a peptide pool
coverﬁr%% %Slfflgtsgtﬂlg}slééen (LT g%&rostpogse% r\]x} Eé{éo?ﬂﬁ%%t&g ?fztﬁa Igigaal aoé)tained was at
least foartiees h:ghdr ghanied backipiDund rggetivige(DN SO r ELEpphanalyssaddi induced
CMI iRSLYED Qfé?’{h)ére%{mha &éﬂ@ct&b‘ '3'%@8@6%&@@5&&%@5@5 PdA ‘ErP treatrnents

I nfected 24 hours before vector codi ng
in fowhqirémf foyryaggipried menisys OFEHRE I19Adv 8rslightipasasciof éhe‘rrewrmse was
observataiftgeie fifih OINACKER (EIGUREH@BI 1:1@4 1hﬁnM@rrespbﬁ§eaﬁasamsovm&d@ured at

the en.? Is?gf d6 bl etf;-g %}éli%ﬁlgllzziﬂﬂ) tacol after the t eSXdﬁo%osltgl dkesu‘its indicate that the
Ad boosts induced a consistent increase in the amplitude of CMI (FIGURE 17). Therefore, the

power of a heterologous prime/boost modality was further confirmed by this experiment.
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by the vaccination described were able to kill target
cell over-expressing the hTERT antigen (Fl GURE 15).
wWEXMBBLELS Characteri zati on of | mrunogeni cit yPOIf/EP2007/060713
Hurman- TERT Vacci ne in Rhesus Monkeys. The
I mmunogeni city of the genetic vaccination platform
e prinme, Ad boost, with hTERT was eval uat ed
VW{A&ﬁgﬁﬂégﬁggggﬁkeys. Because t he honol ogy of hunman TERT
and rhesus TERT sequence is 96% tol erance was
expected to AR, eter
vaber nkt i on B Plect BaplaPE 3 glegi- D guetcotizes that encodes
a hume feddraerest roberbé ranscnptesst (hdHR To fusidhdApreeir, W\Mletbiﬁl' BAMTERT- fusion
proteﬂr}&npé&ﬁ lah Fﬂjl" BRI EﬁA‘)em S \)é?lgntec}{&reéff tﬁY!@ £ g@ostaﬁﬁ%! opo ‘P@(ﬁl‘oc‘f the B

{ ment, e S were

subunigjof . g7 h@t v@e@ 6th@%§% éIsTl?ﬂ)ngﬁfPEF@Fld(‘ﬂb%elﬁTlEliPSlO& @rorelm is capable
ofproﬁ@am%aﬁ inBSnaMedgonst h\Wanmegkl. i nterval . Data on body
t and clinical signs were collected every week.
hbgatlve effects on ani mal body wei ght or occurrence
of cli i cal Tht gudcinecid muddcuhsfetarad, whhein thd wagednce of nucleotides

encod%{qr%gf%}{ ﬁ@ﬁﬁq %EQII@TWH&@P sgfde\gmg t Joﬁ{ﬂ'rg?s%nle P%r%gﬁﬁl%ions relative

€ pool's si'm
to the d@@cttyp@bBERﬁ a&mml_@senuam@ a3 spifptth aeSBAdP NQv 2.iand viheein said
mutatﬂoﬁ@ﬁﬁ@@&%%@imﬁ%dﬁ@e%f&%%e WREE S GG o‘f@@é éﬂc&&ed ATERT
he signal obtalined was at | east four times higher

P““than t he background reactivity (DVSO). ELI spot

anal ysis of the induced CNl |nd|cated t hat there mas a

det ect abl e respon te irst, 2

treatnents ?W‘é@?lc 8?}5 GCP &&82 W&f’%&l %W&%}%‘m consist of
D712ABh@URE3IL6A). A slight increase of the response was

observed after the fifth DNA-EP (FI GURE 16B). The

i mmune response was al so neasured at the end of the

conpl efre i nrhaihyckeis aeid prodecotesif claimBewhengin thaweqagnee of nucleotides
encod RRABHERT RRYekA SoddAdifimtised fhahlghh@veﬁ&p?&%h% b H&H&?é’eﬂa

consi stent increase in the anplitude of CM (FIGU

17). Therefore, the power of a heterol ogous

pr I me/ poost Theaalltit YcidasolEduld dfatlaima) whicradthb¥nédiied LTB protein is

ne WHAT IS CLAIMED IS: 1. A nucleic acid

trunca gﬁﬁﬁ%ﬂ% %ﬂ??%lng a sequence of nucleotides that
encodes a human tel onerase reverse transcrlptase

( hTERT)S f usﬁ"ﬁ@n@d'l&& &li 'rntﬁ%ﬁ[ 6%1&{11'?195 QV-EEI%TH fnd %é(ﬂ%nce of nucleotldes
protein conprises an roteln or varl ant

encodingdel hes been ab@qnamtmlzeqo@r h}gérlewﬂ CxiHessBndyp lipman ggll. E
coli heat |abile enterotoxin (LTB) proteln and wherein

t he fusion otei.n i s  capable r an i nmune
e pond T n T hiile b SRS o B A P Gnuctootides
encodigdiTB dnd thheedqicncd dif&luSeqJMCEac@:ﬁng‘lthEEﬁﬂllad@Beeﬁm)d@iESpmlzed for

wherein said variant conprises
hth&%{@%Q&Egﬁgﬁgh@5%$§%Q relative to the wild-type hTERT

am no acid sequence as set forth in SEQID NO 12, and

wher ei g sai gpiHiadit 908 nidiQald cﬁ'&latlrﬁ ﬁ%@ﬂeﬁ%@ S ueﬁ&ddf%%cleotldes

t el oner ase catalytlc activi &y hé encoded h
comprisey f seqyiengs asisbiopiidn SEQ BN §m| ecul e of clai m2,
wherein the mutations consist of D712A and V713l.

9. The nucleic acid molecule of claim 3, wherein the sequence of nucleotides
encodes an hTERT-LTB fusion protein as set forth in SEQ ID NO:6.
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4. The nucleic acid nolecule of claim3, wherein the
sequence of nucl eotides encodi ng hTERT has been

wa@oaen4xpd i m zed for high-1evel expression in PCIYEREN7/060713
cell. 5. The nucleic acid nolecule of claim3, wherein
the encoded LTB protein is truncated of its signal

sequence. 6. Th cleic acid nolecule of claim5,
wher ei E&t he%ﬂéﬁ&’éﬁ g%“%’r PIRTGE} SRERATHEG SlHHORH tRIgMCHase Fysrse
transctip@pe GAERT) Ppdttin] echriaot thbicgh)fhded a Bxibesis bDA. ¢dki leat labile
7. The nucleic acid nol ecule of claimb®,

huma l .
entero\%xen}gi“fﬁﬁi%rgteénequence of nucl eoti des encoding LTB and
t he sequence of nucl eoti des encodi ng hTERT have been

don- epti ri _ oS JER
codon- op Imn?lﬁg‘lcl:l{lf%d fﬁh&*ﬂg}o?%fbf a@gﬁ g(?"svlé ih the®C- | end of the

cell. 8. The el c acl ecu alm 7, erein
hTER{ otswip e tothe Nrtqresial erdsofthahd Bouatel sequence as
set forth in SEQID NO5. 9. The nucleic acid nolecul e

of claim 3, er el he sequence of nucl eatid :

encodei?an ﬁﬁ%@fmﬁ_@?lﬂgp 1B nglé’rnhl sz%?é?mFI&?retlszrTwpmtem
comprBeQnmiubtiNgs thaf fincthorptordiiiede folsh@ascatlygicractanpri Si ng a

human tel omerase reverse transcri ptase (hTERT)

protein, or variant thereof, fused to a B subunit of

E. col i3heafh¢ awified fasioe puotaix phelginTE), whestiethe, protein cpmprises a
sequelteldffahfpith 4R ARePlofth®h BEGIIFN®4N 10, wherein the

Ctermnal end of the hTERT protein is fused to the

N-term nal end of the LTB protein. 12. The purified

f usi on1pr ot @i vec@k cehpiisimg the nwbieiceicid rhblecdid &RTaipr Dt ei n

conprises nutations that function to elimnate

tel onerase catalytic activity. 13. The purified fusion

pr ot ei m5.0f @&l &ictor t@npmdiey thie mutlhie aprdohelecule ofigains®s a

sequence of amno acids as set forth in SEQ ID NO 6.

14. A vector conprising the nucleic acid nol ecul e of

cl ai m 16. 15Thaveasertadclaswrkdr wheistn thescqiefch eipéasendd gector or an
adenoRheFldlp of claim 9. 16. The vector of claim 15,

wherein the vector is a plasm d vector or an

adenovirus vector. 17. The vector of claim 16, wherein

the vecror iThe ptaofdiqpylld, whEeinAhhosdiordeplas@ifvilsi ng

the vector of claim15. 19. The nucleic acid nol ecul e

of claim7, wherein the sequence of nucleotides

f ur t hed8.conpriicsesllaronpadeg thepeamoé ckmedfi ng t he hunman

ti ssue plasm nogen activator (TPA) signal sequence.

20. The nucleic acid nolecule of claim19, wherein the )

sequent® of Thuepdae peid snodesuisraf skdmy, wdgigribe seggicrgstof nucleotides
furthef &rhptisefa Rald oqiNAce dncdlingAhd Reh& tiGA8Plabindgerdt ffivator (TPA)
. _nucleic acid nolecule of claim20. 22. An adenovirus
signal SeQUENSRe vect or comprising a sequence of nucl eoti des

encodi ng human tel onerase reverse transcriptase

(h TERT&C'). wh Thé h@cléi@ Geid %%lfgcrﬁfeeofocflair%u@l, \e)v%&iegletﬁe sequence of nucleotides

comprises a sequence as set forth in SEQ ID NO:1
21. A vector comprising the nucleic acid molecule of claim 20.
22.  An adenovirus vaccine vector comprising a sequence of nucleotides

encoding human telomerase reverse transcriptase (WTERT); wherein the sequence of nucleotides

comprises mutations that function to eliminate telomerase catalytic activity.
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conprises nutations that function to elimnate
tel omerase catal ytic activity.23. The adenovirus
wo aasionevect or of claim 22, wherein the sequePCEERI007/060713

nucl eoti des encodes the hTERT protein as set forth in

SEQ I D NO 10. 24. The vector of cl ai m23 wherein the

vect or g l’llAd 5 vector or an A to 25, A

pr oces$>f or 1B BIWEYI G agHNR TRYE! cue g2 B i pequppee of
nucled@ideeesdenhn hTRBItproreld as seofgpthiis SEQ ID{ WD: 101t r oduci ng a

vector conprising the nucleic acid nolecule of claim1

into a suitable host cell; and, (b) culturing the host

cel | uBder Thadédtdranslanhi28hwhércovthe xpatersis kordof vestirdr an Ad 6
vectoN TERT-LTB fusion protein. 26. A nethod of preventing

or treating cancer conprising adnministering to a

patient in need thereof a vaccine vector conprising

the nugjei CA%b&smr%ﬁpﬂeﬁslﬁg arf?ﬂﬂﬂEszTB?ﬁmoﬁ p@&teﬂﬁq{ﬂil a recombinant
host ggcordl nﬂ to claim26 wherein the vector is an
OSLCEUERBVITS vector or a plasnid vector. 28. A method

accordi ng t @)cl aintmoducingevettor dongprise@ttind mickei@ncid molecule of claim

1mt0%%§ﬁl%\{ ﬁc?sltcé’lﬁ%%%r conpri sing an adenoviral genone with
Wy

e adenovirus El region, and an insert
in the adenBVi r usuliringdleg kst calhender pondtions mééghtallow expression of
Smdh@EK@ﬁyﬁ@%kaﬁHﬁﬁQHQSSIOn cassette conprising: (a) a
pol ynucl eot | conpri si ng sequence of nucl eotides that
encodes a hTERT-LTB fusion protein, wherein the

hTERT- 2B f A&h&ﬁo@bﬂﬁt@béhtlﬁg BPErtaRg caficdd E&Bﬁnﬁﬁ@h@hﬁhmteﬁng to a
rotelrn .varilant. co

d hTERT
patienb i e HiveSety Saoi Yosros B Bie e hiehf il i loiRe of plign 2.

fused to a substantial portion o E.coli heat labile

ent er OE‘?X' NA SIHQE'F& Eccsrc{ulr%? clﬁﬂldzmﬁergfnr{he O@ctérqsc‘ 519 Qdenovn‘us vector

grotel nis capa I mmune respon
or a plasishivegtor. and, (b) a pr om)ter oper abI y linked to the
pol ynucl eot i de 29. A nmethod according to claim 27

vvherel the vec m d va ci ne  vector,, which
corrprl ®s afphd gﬂ‘iq fﬁl@ap S AT %rﬁlartéeg?omrés an adenoviral vector

compt@ﬁ@giﬁi ztc%n@ﬁfﬁﬂ) ge@n&gw{ﬂa)t dalefied nbe h(&mbmdlﬁ; EDf@i‘dns arfiban insert in the
adenoyi GSU%Inre 0 eln\?ﬁ eﬁ ct haltl encoxer 1 SF% risi

Y% o 8t ‘é’ SIBF CORBIHT ERT ﬁ’fr‘ﬁ A s?‘iS 6?%1? dhipe:

conpri &8s an pthEﬁHequdetcemrprmag sequiences] mIIChG’tIER“F timt oh@idas a
hTER’l‘q{Tfl@@&mcﬁlO&B{eh? %Qreﬁ&‘{h@ g@'ii@f 1 o8 digh E&h@%’eﬁ 88 RTERT

tic activit used to a subst ant Ion O
protelEV@mt @dtTERéBPWOéel@ﬁ%’c}%F@%PYW%WHPWPH%O(@LHFB}at%F?&PmGTaSG catalytic

activityhRERI 0 atuBsthitfil Portidh QF &1 d@lzl h%atclaﬁi’ebérﬁer@‘foxﬁlrsﬂguﬁt BALEB) and
e.response 1n and, gronnter
wherelBF B197 1P RRGE CHBULHE BB G dbrT ek rSBrs o Hammal; and,
adenov{bus ¥aemndter opeedbdy lid@daps ks pudgyranlcatdnovi r al
genone with a deletion in the El region, and an insert

in the El region, wherein the insert conprises an '
expresgd.on Aavebod accouhpg fosilaigy 27 wherainghd yestasligoplagwid vaccine

vector%%ﬁﬁhicéhl Hs& aiﬂ&’s%& O6rtRh afdGh € rbéi?o?e Eﬁ@éﬁe%ﬁ@ﬁ@ﬁ g@

uman telonerase reverse transc ptase vari ant as set
forth (@ SEQpp@nN@eot@@ CORESING sequence of nucleotides that encodes a

hTERT-LTB fusion protein, wherein the hTERT-LTB fusion protein comprises an hTERT
protein variant; said hTERT protein variant comprising mutations to eliminate telomerase catalytic
activity, fused to a substantial portion of E.coli heat labile enterotoxin subunit B (LTB) and
wherein the fusion protein is capable of producing an immune response in a mammal; and,

(b) a promoter operably linked to the polynucleotide.
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(b) a pronoter operably linked to the pol ynucl eoti de.
31. An adenovirus vector according to claim 30 which
W0 200804350 5 or an Ad 6 vector. 32. A nethod of p¢T/RL00MG60713
a patient suffering fromor predisposed to a
TERTassoci ated cancer conprising: (a) introducing into
t he paé'ent one or .nore tines a first vector . .
conpri $9:ng: AQiAACIOVIYP yHFEICSEEIOHEOTRRINHRE &) %’%ﬂ%{ﬁh gfhagne with a
deletisf innbke Ee edgdiste and bainsen dotie & 1 acdidioRihdediB tHelisise@tcomprises an
eXIe&rnguﬁt pheQeLn‘the hTERT- LTB fusion protein
p 85Wpﬁf§§% AP ERT protein variant; said hTERT protein
var i anfa)conppplinngeotideabimpnsing e seduenthefl mictestidesshasacodes a
- : [l
humarf R e i R e 2o TR b BRI RS,
wher ei (Pt hea PIENYAr pnesrtdy Hnked te Hisatsiausteopideaduci ng an

i mmune response in a mamal ; and, (ii) a pronoter

oper ab linked to.the pol ynucl eotide; (b) .allow ng_a

o det & i ndd apis Srte: et sk gt i3 APs Sran ad 6
vectod. nt roduci ng into the patient a second vector

conprising: (i) a polynucl eotide conprising a sequence

of nucl eotides that encodes a human tel omerase reverse

t r anscp? pt ademethod ahtreaimg agtatifmrstifiering BHEQ or Prad@poge;;to a TERT-

iaRd cbhde) QHpt er operably linked to the
a$ompolfnuglgot€me; wherein the first vector and the o

second(®ect BYrogpeng BYo theabightone 98 MORe HEEh HIhFeUPHROMYPrising:

to cl ai m 32(yher gipplyhbi@edtideTompeiSing kequené ¢f rasbEdR Bt encodes a

HTER S P 5T P G DRRGEpFIgRiSfs an HTERT
protein @etiant; sagl i FHR'D drocen vaniind compripiad metutionDtoes]intigne whemerase catalytic
activitly! f8edB00uBsthilfal PAGRRGF EUS/MREL Bhild SedBlkRALEETH B (LTB) and

wherein the fusion protein is capable of producing an immune response in a mammal; and,

(i1) a promoter operably linked to the polynucleotide;
(b) allowing a predetermined amount of time to pass; and
() introducing into the patient a second vector comprising:
(1) a polynucleotide comprising a sequence of nucleotides that encodes
a human telomerase reverse transcriptase variant as set forth in SEQ ID NO:10; and
(i1) a promoter operably linked to the polynucleotide;

wherein the first vector and the second vector are not the same.

33. A method according to claim 32 wherein the first vector is a plasmid and

the second vector is an adenovirus vector.

34. A method according to claim 33 wherein the plasmid vector is introduced

into the patient more than one time before the adenovirus vector is introduced.
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