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WD 2008/ 043760PCT/ E1' 2007/ 060713 TI TLE OF THE

| NVENTI ON TELOVERASE REVERSE TRANSCRI PTASE FUSI ON

PROTEI N, NUCLEOTI DES ENCODI NG | T, AND USES THEREOF 5

WOCRBBB3IREFERENCE TO RELATED APPLI CATI ONS PCT/EP2007/060713
This application clainms the benefit of U S _
Provi si onal - Application No. 60/851, 183, filed Cctober
ntents of which are incorporated

]TTLEﬁé;g%%qgnﬂhgfgﬁgnce in their entirety. 10 FIELD OF
TELOMERA TERRE THRANPECBERASITERION ﬁwwewm
ENCObINGE, ARey epys afianser . Mre specifically, the

present invention relates to polynucl eotides encodi ng

fusion proteins wherein the fusion proteins conprise
CROSSRHFERFINGE POrRERATBD A ICAFDONEssoci at ed

p°' ypfﬁl{s ﬂlﬁhéaﬁlﬁ URIASEe PEXAL AL BRSEAdnRE 1c£t;1ro€1%() 60/851,183,

rese I nvention al'so provides reco
filed Oeﬁehqrdﬁsmédthﬁ Gantents of whigh presipprgparaied hprsin hiiefesce etheir
enmegpurlfled fusion proteins and nethods for eliciting or
enhanci ng an i nmune response agai nst the protein
product of the TERT gene, using the conpositions and
FIELD/H €HE IRV ENEEINdsed her ei n. BACKGROUND OF THE -

I NVEW!:%@%&YMM HeRifks haSer Qﬁ‘e tHers Bf‘ ger More specifically,
rocedur preventlon nunero s.1In eCtIO
the preggpipyEHIgn retpies toplyrislepiddes sRoadieciHes Prog iR Hasrein the fusion

proteinél tGBBER St leisthpoaﬁomﬂﬁE@ﬁlmok SSSBQMted @o%éﬂtﬂ@&éwﬁerase reverse
wonscrBRSE LR EL Rk AR 5% P TR R G DR s
comprigiegeséd pcplgmt@h?@uws pln‘e?ieldef@axnm]gowmgeé m@thonis) fqr@hcltnyg or enhancing

an imm(BE FSWindEacaRB e [fotB Mﬁ%@ TZRYf %eﬁ@ N&&Gthedtgaditions and

conventional therapies th nbi'ne
HMkwugﬁﬁﬁgPﬁglpgﬂ?atlon and chenot herapy, often fail to
effectlvely treat established cancers. Reliable

%ﬁ%@&hﬂ | so remai n unavail abl e.
BACK@Ehcer ty |cal |nvoP€es the mal functi on of genes
t hat N@mmat@mhés beroniser stangendaroesauwistior the preapntionypd hemerous

1nfect109§ dis&sds. mmltapﬁﬁéaﬁbﬁ @ﬂvac&u@d%oma@ gg;\e%ses fsadH Acin@Ads now an
heir.r or onc.o es an u r. s ssor
atractiy s B0 P b G aleanip SFErprBae HiCh RS PadtRiiing of

ﬁnnoruanpmebggd on the surface of a wide variety of tunor

| '
cell scapd cal IFR%E oF ﬁﬁeﬁéﬁi h% AF B th N GrRSSRC gftie an abundance

antlg ction o genes enco
of cancqrapglated rﬁ@etqhycqnﬁﬁramaalstbﬁ]d@é% thateoniesusgramiadigion, and

chemotB&HSY, 8tten AilRS Bifetivel erchBFLBRsHE SRRBEE RAUEHIO ﬁietl‘bb@of&f[\é\/enﬂon
eri mental nodel s, naking these nol ecul es

n
amorm?%?&%?¥¥%¢yva00|ne t herapy. However, because many of
thesngumempK@HﬂcﬁshaséwamﬂﬁmaﬁmeigmasﬁkdCOMﬁhmznmmen%ubﬁon
of the c‘él? Hrcﬁe olaéelﬁ%r&hf@fat}ln‘? VkﬁEh Jlse%f@wﬁl £abBLAnl M&@%Q Bheo cogenes, and

her apl es tar ave, proven ineffect)v
tumor Spaprg%@mf 2qn6#- eﬂgw@duc meyof @9 SWI‘HX@%WGE‘G%W&C@ of a
wide véRtyast taack cregs hed, hs@oeeﬁra ldediginitad-tame0adsasiged a;ﬁﬁg'egﬁ(ISAAs) The
mtroduého’rAlAc)f Igg ae\éeen %#"%9;% ﬁageqlg ﬁt%aars% n]?egtrkﬁﬁﬁgenas owh rt]oS gernterea ca
protectve @fnmrlse reslmsq agast tha el man@ﬁ’ eapmrg@frﬁalmlsmgklwémse

moleculegrﬁ Itdrgéitf&dvdc&né hﬁ ! BRGRNES bevalde 1A thdsS gene products arc also

| oner rase i.s a
cxpressed g ORBAIEl %yﬂ@ﬁﬁwﬁvaﬁ@gﬁﬁﬁ Wﬁ@g}uﬁplﬁgw?lé{%%?seta@eﬁng TAAs
have prbemghdifeativd hie i@ BelStodéramder onosones. During nornmal cel
growth, an RNA priner attaches to the 5 end of DNA
and initiates replication. Upon renpoval of the RNA
primer, a gap in length is introduced to the
resul ti ng daughter strand of DNA. Thus, replication
of a linear strand of DNA w th conventiona
pol ynerases | eads to shortening of telonere length in
each progressive round of replication. Such
shortening of telonere length is responsible for
cel lul ar senescence or aging of 10 normal human



10

15

20

25

30

35

15adm ni stration of a second vacci ne such as a
pol ynucl eotide, cell-based, protein, or peptide-based
vaccine, or conprising radiotherapy or chenotherapy.

WO 2008048T60st  aspect, there is provided a nucl SCI/EREHI/060713
mol ecul e conprising a sequence of nucl eotides that
encodes a human tel onerase reverse transcriptase

( hTER—aengéjgod%{észlf ?etvglla ?%%Es%‘cﬁted@ﬁngéﬂgg@&%gﬂv%%een isolated,

protein conpri
characteyipagriing esprted m@nwczwcih@eﬁuclu abplramid FNA gpdxiral ve¢tmB) One tumor-

assoc1a|%d%ﬁgéh ma 'ag g&gﬁ%ﬁcﬁ%ﬁgﬁéﬁﬂ—ﬁé{ %éﬁés@bf&&lge?isg?l?merase (TERT).

SEQ O | BoNERESE ih Ay R ETHRS tﬁ%réﬁosﬂa BE’%%%OW %ﬂgme%iaaﬁugéelomem
length affthperatvd chgmesomesmineingespossell iproveth raarReA pritner artaches to the 57
end of Eﬁﬁ}o% ArRAES "rephEil%Be lﬁ)%n E’é&%’x}a? EE 8 RRIA | Eﬂa&da %éi?inqghgﬂl is

ern conprirsing onerase evef

mtrodurc%t@stb? resvlise d{ughmm\si&f i Thas, sepdicationzpf B linggs shipnd of DNA
with co@{rerﬁonﬁlq;olynlf&éﬂe lcady th @harfenaipt @t&bﬁ&ﬂeﬂeﬂgﬂl—rﬁ)eaﬂ{ Pogiesive round of

repticatiC Beh R i a8 By BT o Bty P eror esing of

normal lhoman sérnate ceBpect, there is provided a vector

T S S P‘SF“ ”%F‘ﬁﬂ g caisic

Protemccemp()%%ﬁﬁﬁlogmg}e £9Y8TSG SRFIPES) Hbe cpp uman
telometafe @ad ddséribed dp atdyersbher & (Gel/PY 107 ﬂesd%(l@a@)t@ﬂ Nakamura et al.
(Scienc%%g@:géﬁL@(le%).n J'll'ﬁel: ﬁﬁT%%%;{qn%nﬁsleggtg h@{/’? cS({n%g)lngn s 2 template for
telomereBVA dpathesisp thus eevihp telmm@mmgtamrthhir ERGh T8 sugshave
generatﬂfn@BF &Nl rBwth. TR MRNERh N OSEIoRRE lené:tf? Hpér'nﬁfn@ﬂ)us gﬂiferaﬁve

trodu InNg a vecto conprisin .hucl e acl
cycles § Wéc%ﬂeﬁ o fscpraiommplsiencigence pnd ﬂ?“&“& Lﬁﬂéﬂmagﬁ tumor to grow

and meeefabize e gre(ab_)engﬂhk bﬂﬂimagBécfaﬁsdmRﬁnmb konfad @efphcatlve 1mmortahty to
cells, te?o%&hste a%&%{yvﬁys % ac]ielté%\(gfd% 8£nc?%§o§g @%}Phneé %mg a ?&gﬁe range of tumor

types (I@rrrsetlaésﬁqﬂéncet%é %(ﬁdu]e"r{dﬁ%ﬂﬂ Rorveswshyi @éyn@ﬁ&@o@mﬁ‘gwe or only
transiedli} ERIredRE 2flowl IBRISRGSARS Suitfan @Mﬁeﬁ d RaleReRMAE Bl dafiBres. The
Combmiggg%;%gs codons t hat .have been £t|n1ﬁed f or hlgp

PP eI g me R P SRS 1] Wﬁﬁ?ﬁ‘cﬁro@l’ s@a el af Jpwprabsent
expresswarid sprmal celérhaion T&€RFodiargentos tiofrapyteador popbdaxieof ditvases

aamma&QQQ g@gﬁﬁg@ﬁ‘ é?ﬁ%#$§gmmgkxgﬂgleotide sequence

expres manmal i an and/ or
h u rran TB% ﬁ@@lopmem of a telomerasmsmqh’@‘r vaspiBR ineEosBple bpgayse the

catalyti€l hﬁcﬁRN?MEoﬁnﬂoﬁerﬁB oPXRERSAE BivCRS loued arﬁiQﬂiEfab’t‘éhﬁﬂ (see, e.g., U.S.

patent 15507 RS AR BT AT PO B b many Yeciags have
been higdenst yuditficoliiop rise@ated Witk Ablaganishigh expressive ldvekof éhetdegired

ulmluncfﬁ%ﬂ w&cégs?f&g? GEndfHimeld I?l%s %ﬁeﬂ[ﬁn ik Aetdlopiidnt 5%0&{6%5 DNA-

T-LTB on proteln IS, secrete
based vaggincs bataso hreahideisd by ap ingbHitnioseeaeraiera iamupg %mnée Of sufficient

magnitideli® restebadiateals)s 1sad a6 tunyr rygrédsion i a tiddiQirestase Therefore,
despite g{e]:tld&%%satl n ol}%:?et \;m\@ | egt n% Olﬁ% hc%tse%%%{:ie;n G go?céggrtegg}erase proteins
descnibsdoaboip et \pwlé bs élghldeqre]I%ﬂfztp rdev¢lop agtdovictwhidfis cépablgBREliciting an
T PN Aok AP SIS, vt
deiveredp dgmpremal it ¥pig aRp 02 S dupledp iowriammp iR Lbr bradngr preventing
TERTnaksmétaswlaeers shicdhesitizelascldiaved hemulwbﬂpretéms fhab saely ahd

A and V713l in the
effec”‘"%lﬁﬁf’@%ﬁ‘%% of Jtc epaen sé‘d‘,%ﬁggesgg%gmow and V703l in
t he nouse TERT protein sequence. The disclosure -
further provides adenoviral and plasm d vectors
conprising a 20 nucleotld% sequence that encodes an
hTERT-LTB fusion protein. “This disclosure al so
descri bes the use of the adenovirus and plasmd
vectors in i munogeni c conpositions and vacci nes for
the prevention and/or treatnment of hTERT-associ ated
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The term "vector" refers to sone nmeans by whi ch DNA

fragnments can be introduced into a host organi sm or

host tissue. There are various types of vectors

i ncluding plasmd, virus (including adenovirus),

bacteriophages and cosm ds. 35The term "first
SUMMerey ation,” as used in reference to adenovira

vect or i bes adenoviral vectors.that ar

onl | cReBiRpEErpese hfe giRtr Ssutic hines fslgernse roverse
u"anscniptats@fﬁiﬁ"&)pgenaisl opninavdy assdelbet edthahe deabdpnvant edpiekence of
adenogzﬁ'gﬁ?ﬁﬁ 8«%&(&@@ golBFe%{a? Eeﬁ*@lnXmla%D? anéjgllde Ith ddié%:'iosure relates to

- compEgsend n@@m@w@mmh@mg 3mmunity to the profeie products expressed by the

humar@'?ERQ“r[ﬁﬁ“ERﬁf) RVAN] %ﬁ?ﬁwﬂh@%&&e@réﬂra&% %pprﬁicféoﬁd&soencodmg

| asm.d construct, disclosed herejin Fisin
f“SIOHCHWe}WF%? Ehedgppy PROIEYS pBRRCARe (HIET PratpiororA@nant thereo, fused
to a subslahtidl@ogidh FekloB sGRtitdfZe @omeﬁeabrﬁaﬁteg@taﬁmf(uwgi TRe disclosure

do LTB b W
also bR RS RGBT by ST Lo LA 4RGEH B i glesmid vectors,
comprissrgsandpolpmckedidenaelshostetls SofpANRPE Eri@ recombinant vectors. Also

pmvidAEi ﬂgfekrpﬂﬁghﬁﬁe@fds%ﬁ%%% &@%HSA?%@@H&%‘ Qgﬁ,&@ﬁmi%%ﬁﬁ@s ‘The hTERT-

sSm nogen vat o quen e
LTB fbﬁrl@ls eweuss arldaaotlmcm@dféowhlde crrede eznd @Smmmdteng are useful as

Vaccm@%?\-{hé—ﬂ-l@ven}-t}ﬁ aﬂ%i‘ Q%ﬁlbﬂtrbf t@lbmc&a@.@a%&ﬁ%dtc%er Said vaccines are

nutati o wer e added: t?F e "CE sequence to
useful @y A@IGUEHEFARY o&p$ Rithat &t @P@%‘rr&g@% é%léll’?&”iné cqRPIiging y .

adminiaetisiest @mbm@m&:i‘ﬁ&m@ﬂd dlﬁﬂgﬁ(u‘éléoﬁéé ‘cefhasedl, pdtedn, or peptide-based -

construct. ess n% ri bed above except t he
vaccing (e E‘Fméé%fg?ﬁ% Yé? o 1o
nucl e etlﬁalfo erCu%G mp CEl?eoePﬂeag a sequence

of nuciEBﬁ\des that encodes a huﬂélﬁ t&@ﬁ'eﬂl@@i‘év@ﬁe EAsLRB Ak A E’RT) fusion protein,

ERT( A % LTBopt" refers to a plasm d construct
Whereml the hBERY fhfemepwtem OPIPPILSIS 13y hﬂﬁ@TOWantmfnehdato e Eembluylt of E. coli

heat la{nle ):nt@ro? xm trlateinn\tivﬁ,%ﬁ? s’éa,ene"lt]ﬂ%’l; &g%t 31311 protein comprises a

uman

' sequerﬂ:@ dﬁ Hmﬁﬂi dciﬂsZaE detl.fEFﬂl GEREQ TBMJOAdNehedi 8 \Md fusion protein is capable

hor none- deri ved pol yadenyl ati on and transcri ptiona
of proqueing eI epeasci8s mEpwals EXAVPLE 2) .

Additional ly, a Iea er .sequence en%odlng t he human -

ti ssuelld sgetAdaspent thereiis prosided pmaylisd fivin Hefgioiauprising a human
telomopdse $@RkseIrank@iptdre (NDER EPtdriiat SREEN B eie@diofE. coli heat labile

B e i -

amino tiale aesea sathcatFID N@6t i vity. The desi gnati ons

R

of the Gshpsiegle an Ad6 adenoviral genone del eted of the El
and B3y 8890 gspebtNtheRSis pARRA AR EERI( c%ln)prl-s-l;%ocﬁé vector of the third
construct, the EI region is replaced by a
aspect.c odon- opt|n1zed muri ne TERT-LTB gene in an El
par al |lala fifthi Speafthemr ivpaeiddihe contsmprighg thehubRy a@Ménolecuie
asdeﬁR?P ter wi thout intron A, followed by a bovine
Nhor mone pol yadenyl ati on signal. The
TERT dn@@@ﬁhg%m@gd&nn@p@mnﬁﬂispswﬂmﬁaum@nsmnganhTERTJIHSﬁmum
[ S
protini T3 o EHOEER SR 1 T B00 bl the nuclec
human ti ssue plasnlnogen activator (TPA) signa
sequence 5 to the TERT(AI)-LTB encodi ng nucl eotide
sequence. The "Ad6/h TERT(AD' construct is
essentially as described above, except the El region
of the Ad6 genone is replaced with a TERI cDNA
sequence, said sequence conprising nmutations to
abollsh enzymatic activity. B0The abbrevi ati on
"LTB"refers generally to the B subunit of heat labile
enterotoxin of E. coil, or substantial portion
t hereof, including subunits which are truncated on
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nol ecul es. Enconpassed by the term'disorder” are
chronic and acute disorders or diseases including

t hose pat hol ogi cal conditions which predi spose the
manmal to the disorder in question. The nol ecul es of
the present invention are intended for use as

acid nfg[&ﬂlel'&mﬂié:‘ftilfsﬂis le&tsl@tbld@fn&alﬂe hesngili ainlquq) @bmrg@g: ae h?ﬁ@ell under
o aperr ce Pproi.irt. cl.ual ngd,. ut no
conditifinpad 15w Gressbh Shnean LRI b, ang

| ung chneeferre®@bhheditrentyof did dedlosnee, ainien témre afigucleotides encoding

N T

optimigéthfor Aighi lavaknef expsgyoins én » buuke host@nlg Enoth¢regorids in hertain
. embod%%%rgt% g?ﬁﬁ'@i&:ﬁ%}ﬁé’]ﬁfe Ct)tﬂ)l?‘léé?a%é ShitdRYf Ml%rp\éiyRthide sequence

_ 43760QPCT/ EP2007/ 06
resemblgnidiat ofighly cxprerisd AR A IAPACE AR SF%ers to the
r epl acgn®Bér @ibcdRterd B fds aBtldsure % sikapbissian @bieiuct comprising

ancleofletirggiat B bR o g o et o Ty cisclosue,
the comtrectheaiaishobil ® Arlesied sauen@dieducitnesodireueinace Vel tha®ERT gene to
ensure&%asti'@%'gﬁg ey ﬂIngn &B{%ﬁrpﬁrsécr&}é stitution of one polar

or “another  polar residue of the same 5charge
(e. g. , nadditiohaleprefsrred pabpdimegisitfdlrd dsdesuee. figpmerase catalytic

activitf§pﬁﬁEttéISm@fé.bgﬁntigen is inactivated! s® tit the &:RHEESTERT FudiMIBdtein is safer
el onerase reverse transcr| ptase apti

, en or . . .
than Wiy ROTEREJOYREEEF RETPORRS- HNTERZYRANSRS hade of thg IFR fusion protein
can belifi RASSEd Py addEtian bl @attiohF &R e iR BER D-eAcoding nucleotide sequence.

In specgt:ng{:j N Iglgrgr] e%rg\%gﬁggts&e $%:hg glrslglg) ugg&%h%%égsgﬂ}a% bggnnr?lﬂtated in order to
changé pebisicantinahdigs BV RA and Vifk3ins thelatman GERE proteialsequence and D702A
[ r j AGI 10 shares ‘at | east 75%
amyv@%& e@gg@ghg?E?ggg?&ﬁﬂgéﬁﬁgfé preferably at | east o
900% isgfesuroriwdeppreidesppoyiral|aad plasgsd yecirp rpmyrising a
nucleold eqRef &I tRARAESIS GAUTRRE -1 TP fhdi6h ProREENThils B¥RMsin@Milso describes
t he reference sequence can .be rel evant portions o .

the usq ¢fdhe pqegpoy ' 14 EEStOTS IR HBBURAZENAG © 95§ogs fa@fi‘ vaccines foi" the
preven$ief] ded 6L reAd esaif HIBR Thadstcise@chieNOs: 11 and 12,

respectjvely, .or the nucleotide or am no_acid o

Seauerosd Grovided o dFaBYe Y (Mg Th R llfis ofgypleotides thar
encodeseburac EFRAnpdotei, ordFRIT proddie catigntt Nerids psatolgr thip fmbodiment of
the the text. The reference sequence nay al so be, for

exanple, a wld-type rhesus nonkey or m nim T TERT

sequence. Thus, a TERT protein sequence that is

"ubstantially simlar" to the wild-type human TEAT

protein or fragnment thereof wll share at |east 75%

identity with the relevant fragnent of the wild-type

human TERT, along the length of the fragnent,

preferably 85% i dentity, nore preferably 90% identity

and even nore preferably 95%identity. Whether a 20

gi ven mlfERT, hTERT, or LTB ami no acid sequence or

nucl eoti de sequence is “ubstantially simlar"to a

ref erence sequence can be determ ned for exanple, by

-conparing sequence information using sequence

anal ysis software such as the GAP conputer program

version 6.0, available fromthe University of

W sconsin Genetics Conputer G oup (UMGCG) . The GAP

programutilizes the alignment nmethod of Needl eman

and Winsch (J. Mdt Biol. 48:443, 1970), 25 as revised

by Smith and Waterman (Adv. Appl. Math. 2:482, 1981).

A 'ubstantial portion"of a gene, variant, fragnent,

or subunit thereof, nmeans a portion of at |east 50%

preferably 75% nore preferably 90% and even nore

preferably 95% of a reference sequence. A "gene"

refers to a nucleic acid nol ecul e whose nucl eoti de

sequence codes for a 30 pol ypepti de nol ecul e. Cenes
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NO :20). Effector cells were prepared from

spl enocytes of two i nmuni zed BALB/c mce and 35 were
re-stimulated in vitro with the specific peptide.
Results are expressed as percentage of specific

killing at different Effectors /Target ratio. See
dlSClOQ%éNEIIﬂEIl& ml'lztlaf%f@:—thgt ﬁﬁ&i’(ﬁ tB I%ﬁmﬁr[h@é%ldn?é}aé%fca %g@i?y In
ponse to npu m ce were, inmunin

prefer\r,ﬁdtqqﬂg)dMq (g,f thﬁ’] p@gtthnoquh%ﬁlsgpggﬁn the adenovirus vector is an Ad6 vector.
In othﬁ%éfeﬂf?aﬁclﬂﬂ'&%@ﬁds)ﬂne AWO2A008/:0437$ Og&‘a/ EP2007/ 060713
opt ne r onse ed on. nou
sl enolyt EEelirs ERPRERRAES nHBRES My ios O dpstppment of a
canceppigpipatientpo tlestingfmpatpanwith acélbincraGbdssoeinttd GBor Oy dadifing an

immuﬁefrée@ﬁ@%gﬁa {RE ?Eiﬂ%ﬁ@%?bﬁ?%és&%&&ew a%ﬁﬁé"o}‘ﬁﬁar%]%e%fu@% composition
comprisyag g {lERT @@@nm’ﬁ@&@ fgsion pro@IREprpvisiad s thehdisclosure. In preferred

embodlﬁlgﬂt‘é to?% rﬁ’éth@tﬁ HIERThS REGLAL fosh Y fbeenﬁl%ﬁ'}éﬁuizé"to the response

e& cgn Mce were inmunized with kl'y
elicitef gy éé’fl ¢ §ERThe constructs leJmTERT(ADopt or
leJ TPANTERT( AD- LTBopt . | nmrune response was
: determned ntracllular st ai nin
et o A S N B B AR B e B0 TN e ot
forms §gtj (lant endﬁ’[fﬁﬁﬁaal]lﬂé’ theAYQYCESPE ce SRPst DeNANRRY) cleddbt dictates
tted are from8 individual mce (filled 10

tri angl es). Geonetric mean val ues are indicated
(strai gﬁpsqdﬂh@gghout the specification god @mendgd sliams, th¢foliowing

deﬁmtT(EH%Enw@&bﬁh@oﬂs%@e response i s enhanced upon
I nj ect of adenov rus vectors expreSS| n

MI'ERT( Fpgogqomo@ro E?f%r sd¢ 2 {erOgAItigh site PR é%Métraﬂd to which the
RNA sdiaheateiEind Thewrekbier Ifdihﬁ@nhhﬁhﬁ&h@f complex with RNA polymerase to

mmaté) V]d‘] L%A_ %ﬁggﬁ)agﬁﬁ?% Eﬁb Sﬁg/ | D %@\Txﬁ] %\Ey jvating sequences
termecb‘felnharcetsﬁ (13 tnémbmng kequemcea thtined Gsildncérs].ect i on of 15

pl asm € P

Ad6/ TP’%}% %té }reégl% tx\%f&gsﬂ% &%eﬁ% %es uence | that 48 to be expressed

from apertprfer exapmpdg. th euslagfide mxgene@sqwcwmdm@dhghﬁ%ﬂféﬁ -LTB '
fus1ona![1?geftfeﬁﬂln alsdetd icyimpids a@eﬁ@ s&fdehéeetﬁatcﬂaﬁméﬁﬁs%}ted mto a vector, which
ﬂq%e%lrlc mean, val ue each % are alﬁ t]

in somEgPbRg L PREAJES regaiot e apionedodY PratRinzgh BBt g or gene
sequerich eItpdsthéICHnﬂiodHﬁeﬂts Z]@éinﬁcﬂ)eoalﬂa loy ge:leBMJ;hdnﬁd pﬁﬁrﬁﬂes the regulatory

oth

7 sequen\(;:\:gs; fe:)lgl gto g}?ﬁq%s?siosﬁ ﬁn furl%rg gh@g té]leo ﬂle vegtog pr%%eg S?llgF F%%I\i/l'l_z!ktory

sequengis dndghe ﬂudmdm“ﬁzemmnu@m@mwdva@thm regudadomysequanceshdior
examplé) gie%t:f:o? eédﬂ ﬁ‘pévﬁg'arﬂrémﬁépgd X%h&rﬂ} % Rk ﬁﬁél%&?de Jreh@BRuence and

out at
the nuqimsjﬁer BeRCsTeaMECE ﬁ@vat#ﬂsm-tf@ﬁﬁpt@pﬁ@@tm@mn sequence. The regulatory

“sequerRMLBATRALIPERT{AIDY the kb cRde PVitaiend Ged to, enhancers

calr cli hogenesi s. BLBIgl m ce vveretreated w th nb
transCriN{RR EETHRATOR GPAUTEE SBIG PR on X ey e, tomeEbosome
binding peluantenome pbdI( A bddition fequbicesol on was carri ed out at

week from.th be inni na_of th
_ nurrbel}l%lc‘)afte Y She erﬁg)(?r‘ofa ARVt na]?afgim‘& ﬁa%ems can be
introdusedrpre ediost@rgdmmm dleh(e?é tissge] dhergrare varising &tpes of vertors ikgluding
lasmi® Molakn gl bact picts the
plasmidSfin XM iling henoyirus), bacteriopfagd A chonmif

tocol wuti
car ci NoKeFas] @rsfagfaww&eei’ﬁaw%ﬁn.rﬁfe@;&eﬂ%ad‘?p@éral @Rglors, describes

adenoWNB vaiith Fab hrefrgjslidatiPn -deRcitve/Naaict YerRAftion ad¥iasigiuB @‘Eét@l@ typically
have o Jeeléon dhECy e ELERRE eI 100 MEGTRAAP S Aol frgnsctivated E3 gene

regioni ntestinal | esions was carried out at week 30. See
EXAMPLE 11. FI GURE 12 denonstrates the
anti-tunor effect of pVviJ/ TPA-nTERT( A1) LTBopt DNA
pri me/ Ad boost on the nunber of tunor |esions. BALB/c
mce were treated DVH and DNA-EP as indicated in
FI GQURE 9. Anal ysis of ACF and adenona formation in
the colon 35 was carried out at week 30 fromthe
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35 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Expression of the catal ytic conponent of telonerase
known as tel onerase reverse transcriptase (TERT

W@ KB40 detected in a diverse range of tundith 6@5’06“713
The conbi nati on of tel onerase over-expression in nost
cancer types as well as |low or absent expression in

nor mal ¢ %Q&L;%/ gﬁ@ﬁﬁ%&%@ﬁ ,Q_‘?Q]ﬂé)p@%fe% BakBImid

1ERT a targ era & and/ or oph Xi s of
constryfts digaessd &@@e@%@&m& the YRRt S AL promoter with intron. A, a

full-leddt® bddoaropt m%tdwﬁ"ﬁle a?zmag@e ffused @ 4 Etbcfém&ipdmlzteh @TB gene, and
| nve 1 O Qsi [)
bovind g8 oo kR AL B B g s ibes (e

- EXAMRIgE 25 skditignatijye: [§4ERT sequense ea@dmgﬂbq }@gn@ms&@emasnunogen activator

TERT.
(TPA)%%B aﬁ‘éﬁ%{ﬁf%r nt 56 wexae gfcﬁi'e‘ééhdeﬁce%%é&ﬁﬁg'ﬂ‘ﬁﬁﬁR\METB The

I its e oci ati on_ of
designafiguy ﬁénlﬂdWERﬁﬂhé&lﬁP‘@ggﬂsdﬁefW@q% &0 3]5 uese & fypgtionally
elimindte tldrhidadeldataiytib @cthEyT ThE dbsgration” péﬁdﬂMm@HRﬂ’(Al)dbp’tbfefers toa
538 ue t alglﬁ?ni%%? ] 096 r&éep‘t){he céﬁs VeI snat 1%1111%?6 optimized

construl &5 ression-nay rese
TERT mnclemtadeu chuean@thﬁbwafb@t(fmeé& kbBer IttaT%fu nt o tumor .
Pr ogr eggi ARtk IJ\SE&H@A—I?@E’I@TG&IFE'I‘BO P&er@'f&zﬁ?@énnd
i nvent 1 on p V|des pol otid
constr%ld losghefpig, aEsisg %?M Runcdts AT &@Iﬁ@&fﬁfrﬂh intron A, a
ﬁﬂl—lerfg@ct&lﬁﬁe)pﬂmmea hiumah TERAY @né fifsed tausedom-optnzid ESBande, and

oA ST B o

EXAMBHL&ESBntAdditipsalty, edeadomsseinec enoadial dsthugan diswg lpsainogen activator

(TPA) ﬁ%ﬁﬁ@b&i&n@e 1§ BEEL R r50fethB nidl et RE is En&@ﬁé&fi’ﬁg hTE—I@Fl@TBO The
nucl eot 1. de "sequence encodin

 HTER T geence a1 s o oL B Be oI ﬂ??fﬁ%?ﬂ%mﬂjﬂ@ chingfy fglomfése

catalytiefab#ddtyl vel y adj uvant an i nmune response to the 15

- ass 88:%%?51§£§${1§&\| IR ARTERT(AD AD-LTBobf* afi@ A6 MTERT(ALY refer to

two ws@w@n diselogtid deteirs adhitheqoBIPHSS ¥ M@adeeemﬁl penem defsfed of the E1

and E3l rE%Tﬁs’ TR B ETeh OER TLAS- ngoﬁﬁﬂidﬁ e T Riohhereplaced by a

et I By R L Rl oo e o

human MV hpgomateewithan inttdneA 'ITP]Ae\héEHFYT:( Bavind giewfhiwirmone polyadenylation
signal. ?%%@gr—@%oﬁmé@?&ﬁhéj @éqﬁlgtaﬁénsst@ tehxﬁnﬁﬁfe'?elbﬁeé@a?a@yﬂc

red nucl eoti de sequence Is set fort

' activity. pThsmepstmye CT COMATIEY $FEHCTISFETIEP @aﬂ@%@aﬁl Hisue gfasmwegen

acﬁvat&%?ﬁﬂ— El@ﬂl@bdueh&% Tt %MMKQQWB&EQC@H&@@JO%&@S sequence. The

o eferred
Adsm R ER G eriSua o il Bty el i kEFEngfgne Acs
genomé'ﬁmpimﬂdlmﬁta TER S efiieh sament, sarbsegnase mmprisregTitetipns to abolish
f human origin 25 or can be a TERT honolog

enzymdic ﬂ’ot h . Th
TERT T HrT e L R A iesngal s B S eb RpaR

of E. c@N%r bastaael gpof@@omb@df miomaucgl@bm(ss;eﬁch a2 GuncalddBn the C-terminal

or N-te EaLent d%t n%iréagr?aéé%nt %tglty,gt%t Zm ]fs %?p(:on%m mternal amino
acid inOBs,0B:86184s} or Mebptiusions ot aiamtal@@ﬂﬁm@l@ actwgs (®Beqrutan 2} ; Vaccine

23: 46934RFYBG0S]. al - SC|ence 277 955-59 (1997)) The

TERT- portion of t .TERT fy n may be full- %
or an\f\s\}lé“i?q heieingd %‘Prf Pr(‘??eghtre B8 |a|p6qt§m51avmg -A188 o

hetero l@'r%‘ﬁé pS@@@ptfd::Si cokaleatly lihiedlin &hichype pslgpéptide cc:imm‘fadm one protein
varl a ] | .
sequence of domain zim% tﬁ {h?ropoef\é;geggaee Qém%sh c{%‘s s&ggﬂl Bx%tetftq ?equg{é% or domain.

iig erotoxin

ences

The fusmmt repteinsaff the rresgniciavention sempasece SERT mhlyp@n’qlsle v Etgnyent or variant

substitutions, and sequences with internal deletions

or insertions. Preferred TERT variants of the present

i nvention conprise mutatiohs that functionally

elimnate tel omerase catalytic activity. Encoded TERT

fusion proteins of the present invention are capable

35 of inducing a cell-nediated i nmune response when
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The LTB portion, or variant thereof, of the TERT-LTB
fusions of the present invention may be fused to the
amno term nus_or the carboxy term nus of the TERT
WQWHe6@. Further, the LTB sequence and the PEEEP2007/060713
sequence can be fused N-term nus to N-term nus,
Cterminus to Ctermnus, Gtermnus to N-teintinus

thereof fan{i\lﬁ tscecomi EM?_Retp %e!\?é&%h?&%%?nﬁ %u@gtgr{tﬁ[ %&goxf Hl?lgfjﬁ ”E%?ERT
polypaptifls ;f@gmpmer variapt exgof way bea Rumat FERT or FERTIRmoiggsfrom another

spec;e@ re%s ﬁﬁhsé nl‘h%'?)ﬁ)lyﬁébt{d@i ﬁﬁaﬁ&mﬁ is@ RN brofeilME bRIfGaR$ l]ﬁked N-

termingy 10 GUATTIR 9H4 LPRD %@m@m%m&%?e@@%& Pibsgmary
order 'IIEBEFmI: einbddlimersts ofthipimteatiot, tHooC-tedmg lof the TIER Tepdljebptide is fused
o e SEEIETEEEE Mghle GRSl o
which ﬂ@érT&]mbﬂmt isdussd éasbaiN- r-emewe pbeilERIpolypPeidn e ylsa TR
conteniplbdn sequence set forth in SEQID NO'5. The nucleic

Cubst A S  ERTGO ORGR iy TROCT AT AoP dEo 3t 45

interchsigehbly ihereinl’as a@etersfittrin which geferz o & ﬁatonom describedcdbeet, ivchéch

compricl Ear BTt Bt ot L maERUL RSB 1 e The

term “Idpkok-biTR fygen) te apuelgictapidispqusey W % eaﬁ*r?eporﬁon of the

- TERT RERSS flsed fb\/aes%bst@fmaab&ﬁoh BEL VB SO E0bd/fiReaS REMEARQBtoxin. The

term LRI TSRS AR rETs Boonpaide BBy 8 THRT LT fusion as

described a®hd terhn'd EsR&hbTBef&qmﬁ iaad I’SERID@TBOEuanm pwtaiage also understood to
rofer o BRRTE ﬂ%nwfgﬁ‘é“& con 2R Shelhf Jarliedh ek df Gpltvely

- referreq oeasc VRN, §4Gh46 &ippe in which one or mqqe@nﬁq(b%cgﬁﬂs mserted deleted or

replacedrwe,met e ind| a&ﬁ(sf) efraé TERITILTB €igyiddis Atk pyasedt @ﬂix&nﬁdﬁﬂ upon

e i han st, cel th prokaryotic. an
i GHEF BLf PR h 655 e e BT PfGL b rifhs remgpisdy hetper T
cells orchys:cttbzoe@ctelﬁsh atdeaghouwelt i & valdetypd IhTERToaqueThe In preferred

' embodﬁiéﬁ%s%ﬁﬂe%%ﬁﬁbﬂl%ﬁﬁk@iﬂ?ﬁﬁ%ﬁ'c@ﬁ &%aﬂ@e(}él@ﬁﬁinu&% onse as

gsts of resent 1 nvention are useful for
COMPArge i Réf cancer vaccine. 25Exenpl ary nucl eic
aci d rmb e@ml‘e&t@léntt’faeerp kce5ah therapeeatit tratmenapd pphdactic or -

prevent%{éﬁésl?lsagsu%g %ﬁ(%g %E%efi B‘f"ﬁ%ﬁ%ﬂ Ehlc'}& ag%gc\%gmth the disorder as well
as thos¢piouREshaye the digorddn oe Hosd & e&l@hﬁleaiagordﬁrmbemvamd As used
herein, Fﬂ%%ﬁﬁéﬂ% T%rﬁ{ ﬂ?%%@. rﬂug%&g llili‘:t]é@ F&h%ﬁ%oféﬁﬁﬁ%i%lggfh\ﬁgﬁkfo)k/&ﬂ as well as
the red%wvégﬁsswem Oflisardeit %Ossfilre%@ S 5 and 7,

whi ch Aeﬁzsoder”ﬁ@%& cexdities gHangoebdeepdfa fipmitkddimdnt Bith the molecules

of the p{eys%ﬁt {181{ rﬁg é{féieﬁ #?lﬁe K 0&3%9 gigs?#)éﬁ h%ﬁetxﬁ Xr{% the fusion

protembﬂlﬂﬁoﬁf@ Peqordedf b)a@m@mnclmm padmelecpisaskncoupaisedh b:i’ 316 Iff;ml Tisorder”arc

chromcrﬁ!nﬂ"aé‘-lﬁe Hﬁ@rdbl{ﬁ’%g HE&Q%! i?l@iudﬂg%&é h@&togiﬁzetﬂ:]chﬁdxﬂa_ﬁ'{rhmh predispose
udi u 0 the

the mayog) g: l?nF CH?T & n ﬂ%%{lﬁﬂ | Fh?%tgé Flgles,\%q]i pre%Elﬁvenuox-{ are ntended for
use as tratymitcioe disorders or beldititers bharacieezed by ahercans sl prblrferation,

ihcludjﬂg.d gﬁt n%g hxt_nﬂed {E,Uﬁlleg& tclngc%r PR)%&JI lé‘éuﬁcgp 3nd H]ﬁg %Bﬂc@lﬂ S,

truncati ons
carb o%e teeﬁ rﬁffeauvet q:rrameﬁim@ﬁe Sufﬁiﬂeft SRR Gompesitien Bantroduced to

producerms b&Qhkid S Ve RAFERGRSyRbtidd) S0 BaSBtmiR\ERbhR FefaE 008e skilled
nol ecul es, t hat ex ress an enzymatically inactive _

mihem?gﬁ?gﬂ?ﬁ Hplev FB?@Y in a eukaryotic cell, which
i s capable of eliciting a prophylactic or therapeutic
i mrune response in a patient in need thereof so as to
be useful in cancer vaccine devel opnent. WO
2008/ 043760PCT/ EP2007/ 060713 Al so incl uded
within the scope of this invention are nutations in
t he DNA sequence that do not substantially alter the
ul ti mate physical properties of the expressed
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25 conditions which allow expression of said TERT-LTB
fusion protein. : In preferred enbodi nents

of the process for expressing a TERT-LTB fusion
Whrgs/M3f0descri bed above, the LTB sequence i IEPIEH0713

of its signal sequence. Fol | ow ng
expression of a TERT-LTB fusion in a host cel

TERT- LT?; %&%@e%zﬂﬁc{ﬁ gﬁ%é’tlt%ﬂ’?&&é’% tﬁ? eg;@ac%&\fi ggne amino

purifie usi on protein. Severa rotern
acid reé@vff by ewtheneherpisebbvsiralar, amimoagisl psithice Exmaplesipl sy eonservative

subsutﬁ@inslaﬁaesuﬂé’ﬁmaaﬁn bﬂ&ib:hyﬂfc?h&bla reiilyie timmttner 1e@@iné Rrﬂ[‘ﬂe or
X rfc S

ot [ b OB gt S DRI AR o s
chargeds.gh amggenechor ysiaepgjnapiyacidioz espestclagd).on
chr omad, PRk PR Rers Cffj{l]ﬁlg%l t@lﬁ Ha%@re@%%sbﬁﬁase antigen or nucleotides

chr omat ogr aphy an I C |nterag_ on
encodipg the g kelgspsrase fﬁvea%rotr%nﬁfawfasﬁ artaei R TepRreferpro a codon-

optimiZddSiublRoicQtficAce éﬂbobﬁg glgmam &lcﬁﬁbr:?sé el Imef]soezp{alsaﬁn@gen

pr ot el. . e.of an | M _NDa

wi t h é%g%ﬁ%@# |S“8Jrlarp‘6‘Fa“c? CEh AR SR P“%ela a‘yld % atnc. fa&? B
sharcs at ITBRTS Y%r wekrably @xleq@bBQP/@epone@eefﬁﬂldg ﬁ’éh@% 9@%, andrEAT more
prefera@%r% ®af-959Qe %@%@Q&gééaﬁg&@MIp&Q ?i‘e%ent 11_11y§nt10n the reference

sequengg, grle glﬁaglt Sc%lgo% %g’ll g pi@@&@c tidggramino acid

sequentd) U€ Bdt iferth WESBE) ﬂewfgmlohdddzmb@@ﬂﬁﬂ)t lve thefaRtestiR @ir bintno acid

sequenc%c gg& &ﬁﬁbﬁfg;ﬂﬁ% ie? o|1l3ltJ Léggé:n%@?z&xgl lﬁsddut:tthﬁ by the
contextfef thetexh eTheemfmme sequende rmayrrbigdsi ©T pravd, tauvelsl -typpe thpges monkey
or mur;'n_grfE_Rt[ deBudndST PRuS § APRACHS o scg cPaPR r@ubbtﬁhf:ﬁiﬂ)‘} §ifflar’to the

wild s G e g des%%# s st £ idsptity with the

relevant fragmérts of thip twild-zpel hmﬁatthRT,(H‘iorfglﬂm heagthoif gie fragmneht, preferably .
85% iaGiRY SRFE BRAIL 95%%?&& 14 &% %?{Iiﬁ %ﬁ%ﬁgp}lﬁﬁ/o}’&en%tg Whether a
given npfER T TERAT ot T BB apsine peid afrq@erer@gar gudeptidp semiencs iy §@bsm@ally
snmlar’oc@ doodreRELiBnaRY cRY bé BReriRideBi @ﬁmﬁl&sby @(ﬁﬁﬂanng\@é Ehde n
inform efselrred enbodl nt5|3a%ng$1{i§tc otlmz 11160
- RSN BPquALGe FRalyRsyoaa S & a@v A girsio
avallabledhnmﬂleﬁmweré@r EHOW mommmﬁe@tlcmmpntd -(rase ./ WRK'G). The GAP
prograrf ﬁM %ﬁgﬁm&ﬁ{ Eaétﬁaq &g\le%tifeﬁl% 'aﬂ(ﬁwucu@%wggwpwz gL LR13, 1970),

assocCl a cancer
aS“WBP ﬁﬁ@?amiﬁ@mﬁyﬁﬂﬁéﬁﬁé@ﬁbﬂ@ﬁ@ﬁ%ﬂﬁ Ide used as an
| MUNAGSIYstan 4l ool enTéhwﬁqahﬂ\ﬁa élﬁrbrﬁ:[:@&ﬂlﬂﬁé‘reof means a

rrtion R S e AP T bR oo

a refereucasquineel udi ng mammal s such as primates and--hunans,

i ndu C% %%” ?e)fé}g @(?‘ 2 g{f it %‘P&ﬁ@ ﬁo@%@%ﬁé@ﬁ tEéSE['llgl}cE ?ﬁ%es fora

" ani ma ove some e | ]
polypepside w&en%?ﬂs m@ay bet Iwéntglwntfﬁieieﬂ‘eenﬁw of aptleatidgnoptheyssarginclude

such mt&ﬁr@hhﬂg @%n@ntsmscihﬁ&tsl pﬁ@ﬁmtdﬂﬁﬂ@i@lsﬂspﬁ&ﬂ'g sitds ahl @epetmve sequences. A

en.al tered. so
gene cof BB 1R g7 BN iR RSB P s PR Rl g el Bl
hi gh- Thetm flusionagd wr dusledoaiesgiconc Tinntentethinribesileic acid

 (RNA) 8@&&x¥gﬁlﬁu§l¥ﬁta!éﬁf (CNAP %ﬁ%& %ﬁg&ﬁb&l@@@dé&sﬁ%ﬁt & RO Shereof,

ERTLTB fusion protein, which my be used
and priggethcer vaccine to provide effective 20
| mTu nﬁpﬂdngipy TERB’ cdalld $ipe PERImASS 0L paitaﬂr 16 RELCHo APTHRSIn
compns% eu‘%l]n g el l medi S%tal?{%lg% g :1%%(3115‘7 ar vaHér}t\%/ﬁer%o%c ll"ge aming acid
sequencb at ]wsldftme lalrr[anWEiﬁ'g @dsetﬁmtben SEQd@i MWQ:12. The amino acidgequence of
"triplet" codon of four possible nucleotide bases can
exi st in over 60 variant fornms. Because these codons
provi de the nessage for oﬂly 20 different am no acids
(as well as 25 transcription initiation and
term nation), sonme am no acids can be coded for by
nore than one codon, a phenonenon known as codon
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35 understood by one skilled in the art that simlar

vacci ne efficacy or increased expression of genes nay

be achi eved by minor variations in the procedure or
Wh008433¢0 vari ati ons in the sequence. One of MUYER2047460713

the art will also recognize that additional nucleic

aci d nol ecul es may be constructed that provide for

e il VB yTERTS IR, BB BB, NN P

6,261 &3@& b Ratens Not 82528515 S ofetertt dpphgating Pa3 19006 344 Meyetson et al,
Cell 9(:;ﬂmgm5qm997ﬁmﬁ&mulf@ét B XSTBICR 277:1955 %R 1 ¢ghpdi ment s of
e r n ) ons CO rsin
bort | o e Db el R R B R SRR s gt nucleotides that
enooddmgiatdrdibaiccmnpg é"ﬁﬁquvrotem Em:imlmgq:ebtbms obmunancutigisor proteins :

" obtain tﬂ&' cfré‘a is rh 1ﬁé699th htgd {BEE{ﬁe uﬁnﬁﬁ's%}hﬁrrgt mouse

su stan I al

and r @%w@a@yﬁ&h@m@mﬂ@éew@%@ﬁtﬁ@ meyﬁﬁf g db g ilable in the art
(supragonprising the LTB portion of the TERT-LTB fusion are

opt i f.or .hi ssi.on in hunman
and couBE B U AT 2T H RS S3UPRFBRE 'SFORGesertlse soquence
that coTipETes leﬁBatiqms toelinginate S tmtuamtdtmlldrgse sataiwmaacﬁlvrty a

Wi | d- 1R G HER T nB8MG rbfrsSh hﬁ}tm irRIHARH S RitaR bR %ns

the present inventign, both the RT and "LTB porti
- of t hd'hephbreyigtpn g™ Eﬁfefé%arb%}'ﬂ’éﬁn optinized for

hi gh- ITe¢@bbrexpii@s SIRET réfers ol R dpeetchding FameeRagpice,

the hTERT- 10 LTBopt sequence as set forth in SEQID

NO 5. TERT-LTB fusions in which only a subset of
BRIEFJoRrRIPAHENGPE THIEZASRAMWENGS the TERT and/or the LTB

por t i giGORE NG oWEHe ﬂdcl%oﬁw(sy%ﬁj ROA )Saﬁd GRS s’%h&éi*lce (SEQ

his I nvention e .nucl’ei ¢ acids of

ID NO&%@%@M“PW%Y]?PM%T(@Q -LEBepdPSen i nto an expr eSSI on
- casseriIGURMA Xdhoos iy rRatide@ENIRBO)2Ing aethd Qid sequence (SEQ
1D NOBL B8 e Bl PPACH PR PPI GTRLPRQN he protein in a
uhan %he cas rably contains
TERT- EIGERE@sshQWS prsolted (Em@aog@aa@y onBARBfcahige ¥ercinated

with reﬁéfa&a%febtmnh SPalhsARAG V1A ﬁﬁ‘E‘R“N q,nt 5%9&96% group were
eratively linked,to it sucgﬁé ﬁrrgm)ler

used totBReHioR i SERpgen UERsted againstyp TERT ek TEmsagin Poﬂse Data

plotted predfrosh 6rindiwdiah enicy/teomppgctols)i Gesmetrio metevalustahe indicated (filled

mrcles)Alwﬁf’ﬂ E&[‘Pe‘é ({n% kWéﬁg#tetcﬁﬂsh? 3& {r%a%jc{ %L[&Ft(lﬁbn g%&n) -See

recognize X a nunber o
EXAMBEBrot er s such as a strong i mrunogl obulin or 20 other.

eukar yRGIUREIREwWE FQORS 86mTENy BRrabdRby stAino@in@hletskytes from

'vaccma%gm DL onﬁléfl %d@[ﬁﬁpg ﬁ@l rseaéc}?lg? Eﬁé}&g T%k%%)as measured using

pools of o@napping pépgidas thinecaventk ensrepayteial $iomibee espshse ThETB was also

momtor%& n?a{haﬁﬂé&&l a% 5% ﬁ%&uﬁf[ﬂlog?%l% thidh \%‘E?Lt('t}inﬂe%é fhean values arc

acco

mdlcatqdr{mghtdwe) e Trekrespomete JEBT ‘@%&e@ﬁ@d@hn@alsgmdem}cg (not
shown)i BSEEXGPIE G. a vector The vector is preferably an

i ik HIERE SisByS Pl ST Roeadt GPL ey ofeor Cettsof
4T1 targetenlts mﬂ&dmﬁﬁ@ﬂfﬁ*ﬂ“ qells spreife pwp‘ddemeERWmiéTi MEQWMGGRPL; SEQ ID
NO 20)r %tffeet\() ks h;%g%ﬁ:&' o sg}’e%%&ﬁés 3o Bha! &ihlgﬁﬁﬂlc mice and

erre e_lI nventi on,

were reTSW}?teéldé WEA ViR thﬁé@t:faﬁc PERKlS Repults arerrpeatsrys REFatige of
specific Mkt atREiEAOMETH R ots /TAGRND ﬁakh%c SRk EXQ@@PDE gbased on

di ff enovi L us es su as thos
i Lt T e e

C5 7BL/|6nmIce|dereaﬁmbmmed mthpﬁow@aldnemj fmtim'ﬂ@f plsmidrpd/ 110&A-mE@ERT(AI)-
and avian (CELO . Preferred adenovectors are based on
human serotypes, nore preferably Goup B, C, or D
serotypes. Exanpl es of huffan adenovi r us G oup B, C,
D, or E serotypes include types 2 ("Ad2"), 4 ("Ad4"),
5 ("Ad5"), 6 ("Ad6"), 24 ("Ad24"), 26 ("Ad26"), 34
("Ad34") and 35 ("Ad35"). In particularly preferred
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| mTER%%EEﬂ@%‘ZﬁEf&éﬁ’T"%%Q

in BALB/c and B6 mce (See EXAMPLE 7). It has al so

been shown herein that inmmunization with plasmd

TPA- nTERT( AD- LTBopt can elicit a cytotoxic imune -
WOr2008/98®€ i n BALB/c m ce (See EXAMPLE 8). |t HEIEEP2007/060713

further been denonstrated that this construct is able

to induce a stronger CD8+ inmune responSe t han

LTBopg]Z ; { me %eﬁjl?{%gg gfl ga%% M ESE%ﬁ]fSL ygeﬁ Iﬁg'lh EL&ﬁ{)tsassay using-
mMouse d’@@d’rpd@sde pevlei Anmmﬁceﬁi@ t dvdtCRI ST cntl rofponses afcEREwn as
geomefrRIhddd Vﬁﬁgéj&ﬁﬁﬁe& Lot REmmhBRiAPNd, SEatS ddviatRR is also indicated. See

Increase I n the TERT- speC|f|c I nmune response.

—

EXAMPLEhAS al so been shown in accordance with the present

I nventAIGURETAhokls Wﬁl&!ﬁtﬂiﬁ@ﬁﬁn SAERTNucfic afmitkeAedhdnse in
BALB)’c:eSt g '(i%%e%g n-lﬁnumze § %&%‘e)k IrHécE:lons cli?%ﬁ Fonsgu%g p@ﬂld

mTERB@déth ayP Wi - EPAQSEEWR‘IX IL\T&Opt Immune reSporish @raeﬂm@mcd by IFNY
intracefh18r YEGhOHS PRSKC {1&19? Ye Bfrddp&llidYo the peptide sequence

D) Dagie plottes grﬁjf{%%l R ahadiral e (filled

triangleb FREe@mdirie sebomlagtrondicated (shaght igspxi sting cancers.

- The Vess RES % BFTJQE ?l%eof ﬁgﬁ ecifﬁ lﬁﬂ{ulng Pes?c!n{sgﬂbgnﬁanoed upon injection

vacCcCl ne nmmer Ci | Za )
of adeneyirgd vestornexpassing o ER MUl TRopbGpyis iy 1RBKLB/c mice were

subjectSX R & 8kPPinidRtibaVeH fpV 19fr P%XQLQ’ERQVAI)Woﬁt rIISOLLg/mJ ). Two weeks

after thE FECRRRHOR of PP PBOKTeie o s bobR By s 2ddiiona) injection of
]mmmndﬁﬂ%ﬂﬂnﬁMwﬁr)mnnmmdﬁﬂ%spoﬁAﬂ@ﬁﬁénnﬁHRﬂkaﬁéﬂk@tQ&DaImnmne

responéégfﬂ“‘?tm? e @%mﬁo Gzﬁgﬁfi@on PBMC. Data Bmﬁ&f %Jeg&mf Dindividual

aspect o i nventionis
mice (filpd diamondsg. ﬁomfs@ﬁtm%g viprsTofpacihaionp ety adwrpbeyn (straight lines). See
EXAM®OHEPWI Si ng adm nistering to a manmal a vacci ne vector

20 conpkri-si a. pol ynucl eot i.de .conpri Si eguence

R e e
and vaqemetia m, BAdBfcanine.t PMH BRY adiTiBisforsi ign opr oteekly basis. Vaccination
with p\POPIFA- %ﬁ%@ﬁﬁjﬁ?hbﬂﬁv&gﬁ%eﬁr&’é £t the Qdi4RE 'tﬁﬂ:fpomts Analysis of

thereof, tused to a substantial portion o

lmﬁﬁm%H%W§FﬁWFH%“¢Q§PBﬁ‘ﬁ?ﬁtér§e?§X@Qﬂ%%ﬁélof produci ng an
| MMUNEIGERBANSRAWR tR arEAmbr effdst SGOOTIdRYCe THRITATRETBopt on

d
rﬁ@% g%r?&lgé%le? E Bgz%\/% frmecg?’?neé’% %cpv%lrﬂ}é @éﬁ]ﬁ W %P%g mdicated
n FIGI&&E QeAnalysigy Aﬁfnm adenawed fpghattpnon ﬁhermlonl Wasi campdtogt at week 12
from thk EE’@mﬁﬁ@ 6Lthe tBLBRAL PRMSber m‘!cp ShPLRELRA M&ﬁﬁw& bfioe was

compe T oo R . Bk 1 T

art nmRYGUREdJd alcpitys thy petebl méztd to dnatyzel DMH+induoed carcinogenesis
and vac%{ng@;lﬂﬁ r#A]?é‘/? uBEeeV}S?fH R8s ﬁﬁﬁ@%re‘?ﬁ Chh Q%&%ekly basis, Vaccination
ab

vector IS eno I rus

with pVId/ TR AxBYRER T bEBIPNA and Adowere spmied owines def lnémte@ flmﬁ ﬂ?@mts
Analysik BV @8 i t@dtinalt18Gont8edsQbrried calatdd@R Vi Kat EXMPLE 11.

Che. alBAGOF Aa<EmoTRETghe SRGTRR TRl P YK PAGHTERT(AD-
LTBoptldbAomime/d.dBoostey tbemurabe o€ tumdr iesidne SBALB&onpe wsestrared DMH
and Dl\ﬁz( EF’ &3S ﬂ(fgfﬂgeg?ﬁ FREEREQP Mak%lﬁga‘é{%d%dém&ﬁaﬁﬁl in the colon

eot | at encodes fusion proteln

was carwafé P 4 wicple 36 ren thy Beginping pf he Segimenk ofsmugbst ofACF and
adenondald€hdciRiteliERTe M@ tOipardd toviBkt RFctel R h&@DaccinbiB @ dodtdi See
EDQuw?ﬁgﬁgant'al portion of 35 L I B and wherein the '

n protein is capabl e of producing an i nmune
response in a manmmal ; and (b) a pronoter operably
linked to the polynucleotide. WO
2008/ 043760PCT/ EP2007/ 060713 The i nst ant
invention further relatesto an adenovirus vaccine
vect or conprising an adenoviral genone with a
deletion in the El region, and an insert in the El
region, wherein the insert conprises an expression
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15 nucl eoti des that encodes a TERT fusion protein,
wherein the TERT fusion protein conprises an inactive
TERT protein or variant thereof, fused to a

WOs9be4d7i0i al portion of LTB and wherein the fRSI/ER2007/060713
protein is capable of producing an imune response in
a manmal ; and ii) a pronoter operably linked to the

pol ynugleat feqchah AE, RIRALNRRLccRl: R TRVIOH 0k T,

protectlon descr
LTB(Af)opt FiNA primteAidebosstcnrthic velsme ﬁnd dlf&rﬁna@lmmgem tumor lesions.

BALBNAA{O bverd Readld BM‘}Pa{daé}ﬁNx%Iemﬁéﬂc%&“ Thd WRuhd [ihel A) and
is.an ad eng%h§&§ vector ,and the second vector

hlstologlgaléjcl)%?rg%uan stage P SCIPRBHFNOMSE Propgnt Bt wegigpted and control
mice wersvanatyzeth30 tvbeksffronsthe begitming bf thadhtiieat. €Tudtbrt orefehassified as

foﬂowep @l' l-ncfli@ on ega%. 9[?}1 Crre%ﬁ] b§5 dﬁl§c(1:f§rr£\glg Ocﬁi%%ex%1a¥e alqgl{ocarcmoma

G3: pomlygitffe@f%@teéfadmw@mom&if $re BEMVIRLE  Hr ed nore 25 than
once, BtIGglRBi‘?@slho@@ gﬁe?h&ldh@ﬁ bPih %m%]{éQ‘e MREdab h%man TERT. HHD
separat e e er anpun
transeeBEREE YT LR PG D O b i (NN o) Ben
pV 11/ Py h BERT OAT) viRbpbyr dedierinstticat fpinsoiid g SEERMHTERFEADILTBopt
followef® Qﬁé}rtwg %eﬁsr a%febﬁ@lsog &%ﬁl?ﬁﬁ%ﬁ@qg% g]g {f)l@ﬁﬂ&% Tll%e immune

anmount asse oftr

respon%eﬁ’éanaWﬁedtoyg%m@F PRMG by VR Ssessah Micy BBMSE weesdingtbated with
the CDB3hn@nG BorhRag pm&aﬁﬂmnm @ﬂel%ﬂ‘ERUE@ﬁ(SE@ﬂ) NO 22). Data plotted

o LB P LAl A e i o
See EXAMBEERG2 anbtt.i ent suffering from a TERT-associ at ed
CanceFTGORRY 153n0ds tedsul@bl P! dithyIdH At i FRITERY H&La-HHD

é % tor co pri sing: i) sequénce of , nuc
cells. Gy H H%m%}ze&%%ﬁe AveraisERPdiog ¢ Rl agsprasainst

HeLa-HEBI o@ns prth:etr&mg@emby icads] witl ERHPARTS5 ?talﬁ:[d@ o®kv/o peptlde but in

presencif?)gﬂ%n%hﬁg)eusgg for, t&eu %dé: gﬂl?tlo%u tﬁeL%rﬁHB 94 L o%}o imfected with an

erei US on protein s C ég?g

Ad vecpr sadiog iy FER TnenaneA ¢ e(sb@mfé)é GER a3 cnntmcriaISee BEAMBRLE 14.

p ro ”D'FﬁGURIEelréﬁﬁﬁb‘)&s tﬂeﬁﬁfﬁﬁugﬁ%ﬂ ﬂ t@ellg]@&%’l% n?t%ﬁﬁe‘;xgsépo(lgg to hTERT in
rhesus Sps IRy Ep T AT T EL ARR HBHy b vt B sl o BRML fom-
hTER Telompuriigidiesus inoakeys rleICEP oh TRRATEDB iDNYS-EPITAN A0 d@s assay
was pe@o&eﬁk filg[ﬁ{cgt@ 2R %%g@aﬂrﬁ fr&n&f@mﬁl s FGO0N. Analysis

or vari ant

pelfomtqdélﬁébﬁle Sf:wé éPl%wEA’ i§ ﬁn%l |A)peyelysis peffornrs agerthe fifth
DNA-BMig bBb Bhdvite(HaH8I DN Se¥Ex20@81 848 760PCT/ EP2007/ 060713

2 o F P ORE TR0 b e b P ootse RRTERT was

amphﬁgtn]nyhmk oonkas that were vaccmated with mmmnd doosert wilh addnevirus
express@[ Bleo g%gﬁ ?{Hﬁ &ﬁf&fcﬁtg@ﬂl rﬂ&ﬂ%é?s vacBatkd Bﬁ bN’Ae EP Uone.

asm second vector’i s an

ELIspol, wiat Aormgd g PRM (e frgm h TER Eimpypiredthesus monﬂswsSatt t end of the
n‘nmumzz&ﬁ)hq:ﬁogr&n,a\ﬂmaﬁi aidtided ﬂﬁe DBRL-BP (VI The- hSIERCIDETBPﬁ}e@ﬁonS

foﬂowed%yﬁwg @dg lgﬂgél"lgu | t onf hrg % %rsés{e d%sg%%}’m%m d%pf)cate an% the

averageadiderfran éreadplicates hsahpmu Sext EXAMPER AR one tine before
t he second vector is admnistered to the patient.
In preferred enbodi nents of the nethods descri bed

DETAIE.EMESCR!;’M@N QFSIIHDIWVL]_;:%E]{@NSGQUGHCG of n \lfvﬁ | eoti des ‘

t hat ncogae a usli Otel

e ERS o R s fpobis % Pooplt R Gomherge reverse
transcripiagst @GR Tfisisenmony detsctbd tﬂaEr]ﬂJJVadse pmgt Dﬁmmmf tip&8. The combination

of telorﬂéli‘%e AJypu r&gloﬁ XPhESThitles elf LABR L ! Pﬁ%gt d@%'é %Qn in normal

be intro Into a vacci'ne reciplent w

partially on the strength of the pronoters used and
on the irnnmunogenicity of- 4 he expressed gene product.
In general, an imunol ogically or prophylactically
effective dose of about 1 ng to 100 ngy, and
preferably about 10 jig to 300 jig of 15a plasmd
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15 added to the human TERT sequence and the nutations
D702A and V7031 were added to the nouse TERT sequence
(Arai et al. Two i ndependent regions of hunan
WO 20080¥8Te8se reverse transcriptase are inport aU/HRA007/060713
its oligonerization and tel onerase activity. J. Biol.
- Chem 277 (10): 8538-44 (2002)). TERT fusions were

! v o
cots e FAEEE Dol abethhlP bR o ElRlad i Bpgfffit aberant
cellulapproliteration sachragchesst.i Be thieepde ticoresautduventomrelpbei tb icemipositions
and metHdds 661&11&401-%911&35&&1&11% G ﬁxﬁ?elﬁt@&@ét eﬂﬁ%&{jﬁy HQHERA tumor-

sequence h been remved | eader

associ 23T Wgﬁ@ %a}gq@lﬁ[l ﬁ:ﬁ}gestqogg@féss?ﬂlaégc]ﬁvﬁ &grparcmoma or its
developratnity AtsscialidiP A almngmarE}SE qx;ﬁegs&)mmﬂl adaiadorﬁa db® rloheequire that

the TEE%@‘—&?&%%%' nz%%;s'g]:H %I'%%LPI % ?%95?%8 dfzveiopment as abnormal

TERT gxmigraioamaydegresdst %tulmwma@@uandmwm éfa@qtfthhe hatsatiortamor

progre®ichee ticfveggcretion 25 signals on the anti body
- responses .in. nm.ce. FENS | nmunol dl@'aM cr,

18( 3) Acerdmslys the paesowh inveptian grvides Palypirlopd %%Ctors host cells,
and en@dekd protyitis cohgpeiding @ TEEbsqquemje@r crmkmnﬂnembéfoe useed vaycines and

pharma%&%ﬁl &%@:‘ 114 for Hit! 69185ﬁ b nﬁana;h The

on optim ze gene S asse

| polynuglmd%pf e @rq%@té HEFENE@Y Goapsise p ﬁuflﬁ@1¢|%mwwgwc¥m&@ TERT

proteintofQaddiit ﬂ@:r@cfl fSedwh b Quaesstart s@e‘ﬁleﬁea cﬂa)dfﬂﬁ waeje ButhfR oF ERMoi heat
enc e e clonin
abile S EFAIENS P S i e SRS b e o to the

assomaiEEFT[EKTJamt[gaB were cloned into the vector pVlJnsA

u n d er gb‘?né:&m({dﬂherﬂg oiitﬁgl_t{%glg%ﬁhﬁ%tnﬁag&ﬂe%g%f ihs disclosed herein

|ntron pronnter e bovi ne gg
further ﬁ?mh%ﬁ?él YRsdlqpdgrarqusaents fofeit bhcagdingispucnps fg theTERT gene to ensure

that thepF/ERlT IAB fudioRprdtdiBapdecpid! i1 pretfétﬁedcbﬁﬂ:@ﬂmmtsl dﬂﬂii§ ect of the
mventlon %10 e@é@%gBTf@%ﬁg}oaﬁgFodgg 81& glﬁ_glg aSﬁ s%%g:tnce as st folljtg m SEQ

IDNO er tf‘epmfmﬂ ngelgotidedequEBeom selfortltin BEQIRANOdndn further preferred
embo d1§lefl@s,| @E TpA-R7ER! e Wikibhn BRGs @Bgm}n-gﬁgﬂtse&&%é &et forth in

on-opt I nacti vat mouse VERT
SEQ I} 19?’&5 g@f@f@x\edawf@e*ﬁée SNBSS gor%n SEQ’ o 05
2008/ 043760PCT/ EP2007/ 060713 Pl asm d and Adenovi r us

Const T

04104805 SRR uglISUs e AL T bty R RRH o b affwgpan oriein
or can e TER élpﬁ@@gffrwmle(%ge@mseeﬁﬂwﬂ JERT
nucleotfd@ sBRRMde is tQGoith aSOEQ IMAFO A ARS h&%e\éﬁ b oﬁ&i g w@ﬁs@y (see eg.,

Us. gt Nl 05y 1S TS s

ApplicativaR003-B08%3861 MeBirain. gf al 2 (B):9D7785- 83(]_’999)3N)akamura et al., Science

. TERT P AT T
277 95T MR SRR ﬁ%eseﬁ’?'l%%?] Sy e
sufficieqti{p chigibht TERTesppeifind-qel W@@W%wm@mmai TERT variants of the
present iledfisNndibe, HHERE 06 dimhartoXeq@entss tRithhe @f dro- térﬁﬁa'ﬂ?ﬁhncated

sequencﬁﬁxrﬁig &gfalsr?gxpa geg glfg% i é\;gsg albc&%gq,%ggwgh m?emeﬁ deie? ons or msel%ons

* PreferrqgVIERIB AdriRA-af iR ¢ st inbgntidawbihpe scmEandd thtit Gestivwdly climinate

telomerl%ecaﬁ rﬁa%@%ﬁﬂ ﬁ%ﬂ&lﬁ”ﬁﬁd"@%ﬁnﬁ%ﬁ%ﬁﬁ dr Eﬁ p?%sg’&%x%ﬁé}’&‘&% capable

ying mERT sequence w t e.sen

of indugipg #resll-os o I F oA e B R O AR A ARG ICRNG petient
mneedﬂ{c’ereoSEQ ID NO 15) and anti-sense primner

N 1650 ST P Orreth BT P RETah Pre SR, Rlormerase

catalyticlagfioisy efithe delomerasqanitiers b/iTaRAi tbdiFreirl (dsignated SEERT(PAX) so that
synthetic fragnment corresponding to TPA-hTERT(Al)-LTB
obt ai ned by GENEART was cloned into pVIJnsA using
Bglll !Sall restriction stt es.
Ad6- TPAM ERT( A1) - LTBopt: Pl asm d 041046pucKana
contai ning TPA- 20 nTERT(AD-LTBopt sequence was
obt ai ned from GENEART. The plasm d was digested with
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for 20h at 37Cwith 1 fig/nl suspension of each

pepti de. Concanavalin A (ConA) was used as positive

internal control for each nouse at 5 jag/m. After
WOMesH4aToW t h PBS, 0. 05% Tween 20, pl ates werRET/EP2007/066713

i ncubated O/N at 4C with 50 R/well of

bi otin-conjugated rat anti-nouse IFNy (Ratlgd, clone

the eﬁ%yﬁ '}EI%I‘ Ph rl\{lce)% eg)safgti tlh%wﬂd tﬁpe]’fgf?p?or acc%]c‘.’ meﬁ?&poses The

ensi ve
enzym@t@va@tmpe‘ef thy TER i fagors proRiY ¢ealbie mmﬁ@e@p}mctdnmraf e)

mutan&ﬁxdeieueﬁé/ﬁltmm &Eoﬁﬂ@ﬁ&lé@ﬁﬁe 6d ﬁ@i{c'ey THERFRE, ehe pr8&nt invention
ldreactJonvva %ﬂg t.es thoro % ¢

inchuddy g ST S R el & o Brpiedy VREFIL P sguence o

nucleotidssentdiena eatmt BUERSipngeiawhertianait edrifdt k&REFHscs eader more

mutaﬁt%%ﬂl\g & tt?e%l*?c? g SrERramiy %ugﬁ oé@?rg,lg%s Qétg%wtm SEQ ID NO: 12,

ns nouse Ssp

and wherpimsanbauisfionsdupgipnip chmingledelamaese eptatyicmcfigiteof the encoded

" WTERY p@tbipelﬁ@g&lﬁdﬁeﬂem a??%bé&%ﬁ@&f%ﬁ@ehﬁlﬁﬂﬁ&ﬂ&ﬁdw Hake been

mutateg gb?fd%fetﬁ t%ﬁ%@jz %ﬁ% cb?,nélfl% %@Hﬂ}",ﬁ;}é}% imggz ?ﬁ{lt {b%gu%%n qIERT protein |

sequenBhi@s setifoufein SEQ IHDEB0 a}mﬁsmmakf) argitV BACinahel nfsAs«CTRRT grotein

sequen%ez %%&l%@% SE&EE eﬂ@%&%% i %ﬁé‘?ﬁ Iﬂ&lgla]?{“g{ gﬁg%cg@set forth in SEQ

Odlris disdesed it SERIRBOSD16/ CD32 Fc bl ock (BD Phar mi ngen
C at # o pre i)l ehfbbdﬁ&:nm oF tiad prddent faedition \Wié TERMYbriion of the

e {3 B R L PuB 56 SR SRR A BBl o

embodientsPhEFERJopyriga issomamid TERLise v@@mt Frengafriunly enm@TERF(AT). The
TERT %Qé%d m'l’qg&odﬁi 'ﬂh&gﬁ{(ﬁ‘ie@ﬁhbe TRHRE oFRSrdsBR invention

har m_ngen cat # 066 m nutes at room
Comr‘%ee‘ﬁfbfé?%diwé abﬂlsﬁﬁ"éo‘aﬁliaﬁe enﬁf‘?‘é‘iw 1Ethashi ng 35 cells
ver e fAickerdinglid theegrremeadihdnzienl ralattdto Gyiitaét opoGytiu eipaidas comprising

a seque%ge gftr%u%%&&c? R Ph m g 1 gﬁﬁxcl?félsr’ %’?\f\;}g glrpz(?c%‘z Bga?cth%errl%ﬁ I%:omprmmg a
TERT E@Itqm pmblplagwﬂllﬁamﬁcmmg?@sma&mmm MQFODREBT oedtpig fused to an
pmeeglg? N %%E&C%Mhtc&g g%é;;%el kdangdih Muﬁ%ﬁﬁ% %reghe TERT
proteing g AEHAGTY %9%%1‘?%?1&%%%1%@9% il -gfgservative
amino @fithsupztEaticn, aamEA&B*-nﬁﬁl Itlbmfatlbhxg warbytetvehmal, trunsativms, deletions, or
t
add1ﬂor§§&&gjs§§]% T%RE i 5“ d ? By, Igﬂé{;ﬂgﬁ?l&rsﬁﬁh&e%& a Mem or protein

fragme@pv@%@&w&%@a@@mw m@m@%pmn@ﬂgsm%bmm% protein as
set forth RESEQUDavH28d me@@ed TERT Shn@iitd S BRAGELally fi@k:hw esaymple the

| een rURELO gh grating onarretal grid
TERT 'ﬁE’&mbﬁieBgﬁt C‘EI ﬁ%@ f(gnoved by osmotic lysis by
addi ng’ hd symithetit pﬁlyiliz(clélﬁﬁe‘d of tht presait invpetidnetncadednRNA molecules

 that e BT (PR TRPREH IR s 135 FOLSEEEhY By Bt e

immung rpspefise torthe gpspeiated I HRT Bffot%wp 85 tehq ysefuh indpe é%‘f%@n@ﬂt ofa
therapeufi€ot FOPIROGED |c§nd@ﬁ‘ﬁd§dcﬁle rThe UIB drmi of SRNTERTLIAAR ARiodS of the

PI at u 37C.  95% dit
preseut S i s Bl RO Ry PELG I e ffunclpit iherca
antigenh(fzare.. LSnzlmtls at afh Seahd.clofreiemal a33:218-24 (200D r al  was

added s conte Iated for I@erﬁ% éeln?’mg&ﬁl% Atk 1ﬁfcleot1de de sequences

exponent i al Rase vve ste and hrou
encodingdgl B @W@rwmﬁ%&s 1§ %ﬁw BdKESSBHY lw&ﬂ? Wnﬁ%ffélﬂ? c
substitupiend, daleti@ls, adaR@mniflarhiheadrieih geindatioid aid.cafbeky-ferhmal@lirations.
In somergaggs ?%1%\(1 l%ehadvant%ggeg)gs ﬁil aéléla?c/é%c fomt%ut tzc?%sftggle [ﬁu&%ld% sequence
encodmgédﬂ Rith tegucsemtelimingds togicity 0P80 cgsoded prateinnfrepraferred embediments

5 mn, and brought at 1 x 105 cells/m.

CU assay was perforned bybgl ating Effector/ Target

cells wth E/T ratio at 100:1, 50:1, 25:1 and 12.5: 1.

After 4 hours of incubation, plates were centrifuged

at 1200 rpmfor 5 mn 20 and the supernatant was

harvested (30 pi/well). Plates were dried overni ght
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* cells, DyBPRRIEIOER anedkeryode:

25 against the N-teimnal region of the TERT protein

(contained within nifTERT-1 peptide pool, see Fl GURE

4). The CD4+ T cell response was mapped in the .
wWong/e4areor egi on of TEAT (nTERT-2 pepti de poolBCT/ERI007/060713

contrast, no CM could be detected in these mce

against the CGterm naI regl on of the protel n (mTERT 3

of the pri ﬁla?enjt 1911 e tﬂ)éec%ﬁé eEﬁF{g eil)to tléeoeﬁﬁ?? ael 15? c;[aheg of its signal

sequengp8+ T- cel | response a mdi pool of mTERT 15rrer

pepti dgs Lvﬁ_ﬁ% 68 -or5afkht @Ee‘f‘éofﬂﬁ‘ihe ’PQRTQJI"I?F&SIO%QO)? the present
whi ch wer'’e each i ndi VI u,g\ y conta

. d5mer

mveﬂteeae@? £usg iy th ano tepaRy &5tRe cabOTF dSTRYRyS o @5&#%% segjuence.
Furthe? tind IT'B papkscevund liek DEM{ lsequaﬁal day be depd Niyrmings to N-terminus, C-
temnnﬁsntglél {e%ﬁllus ]C5 a[%?ﬁmﬁg h%ﬁ@ % ?H%ﬁuscqg preferred

topes are al ways pe?
embodémﬁtsmfﬁwrpwnt m@ermnaﬂae n&temwes* O%h?JFEB@@O YRewfifetis fused to the N-

termingledANgE. rated that the CD8+ 35 T-cell i mmune response

was | ized.to t.he TERT re |nclude
ror | R grbai et e o o b e ek it degel pglymucicotide)
comprikiuP R SEA¥MEEIRL cftBEEQwhizhlohOodbS RNl thal EfTesd& a novel TERT-LTB

fusion ér Eﬁir g%éegﬁrg It%ﬁtgﬂ( @gﬁé&cgs elﬁ%@ é%éﬁﬂé&kﬁe‘c&ﬂs as sct forth in SEQ
ID NOpp apd- 84 2 parqyasly PE%@E‘P%TE @I} WiheBigsame Fryerigonds the

hTER"IY()MDtUBB ifidsRsh sciinéd 0§ /FOMBIOIRET B0 0 ThORRTclSaci@fdlecules of the

nodonmi nant CD8+

presen i s o bt o oo BRIEFBREL " ¢ e

f ol | ofimagf slell rethe ert(wiil E&¥Dgaiz6 That ANMOGCSPl]e SHPnLE arc uscful for
vaccm%%r%%s sﬁé]:?%%u’bl%%ﬂ!ié s%ﬁgéﬁ?mw e%%_@det tﬁ@flTE’?‘f’@g?' it'I'Boﬁ}o%ﬁn

ALB/ mce w cou
sequenpg el fathy g S M@C{) o ThePrseeRnvemion glsp mabdss e%ffqﬂadﬁﬁequem
that enébalk dnaotit e TERIT T B3kiBA cprmxﬁ ehat %Z‘Blbs‘tzﬁméﬁﬁ ammaf; €0 BEQED NO:6,

but not%@?c%?zﬁggﬂ ’J%T v?ag(‘lljﬂtl 111% tvv%g_lk %ﬁ- %%{e}lg X eﬂfl ﬁ{l l]\%xc%on ofd the TERT(AJ)

Sequeneet mdrthmgTE/asq@acer ﬂletjwcm tcr@tﬁd\baéba ¢leningl strdtegy.
s pl enqey hRSerAM ARG MR IRE tgée@&nbﬁaﬂ@ Veford MhdEMtiSnt host

tained wt ALB/ c ‘?halleléwqt&fg}a anclg}qa 63 nst @1;@[%{}‘?8(1

throughcinB thisTspeafitgiopr dtie eymigeticEMYA werlecutbef ze@domﬂecbgecto% atkpBests of the

presen i cBlihfie B oMb e AR A BE L BB 8880 i ot f on
i n CoERtnplagy] %lemlprﬁa qf thy ﬁ§%€§t nEGHioa sompgse a nucleotide
sequen@eesatemh FoROIhe Rrdfp doﬁﬁsﬁEéF@I QEQHBINOiP@ﬁ 7,48 sRAA in FIGURES 1-2,

which %18?( g%lpléry l}ﬁﬁ-?ﬁ%—[[m%ﬁ TB . g.e’lrig&on i)rotqaﬂ%o%& present invention.

i mmun@he pspfmn SIS a‘rwppéddasrbxc%gwaﬂgexcw frgrmendior mutants of

SEQ I]:PR@SSS ?ﬁd ed I n HB%%QW st I nm gﬁ eﬂéﬁmgwgg&ﬁgﬁlg\gﬁg\}\g%pmwm

Any su%bs@@@%v e faewert rades rrmm&;elced,mhwot@m Irpjein
ﬁ:agmelﬁﬂ@lﬁdﬁ at&éhﬁt JubQarRR00 AUmIIIBhe BRinin0Rei opa@n@ad theOhTHIET protein,

mclud1 3# fib .ﬁRI[?eﬁlg]’% ],?rq¥GKL %e%??&]ﬁb’g ﬁﬁﬁq teatiPed

polynuctl@attdhemhludebuh apahotmeggseanily inifiERp: tpaattidd eutstttions, deletions,
addmox{E‘Tﬁgﬁo Jdrmihi@ tﬂuﬁgﬁ%ﬁﬁ% ﬁrﬁﬁd DORSE- ¥R sinA RLAGHER . ag8dned Pﬁgﬁed

term nal region o TERT. "20Simlar to the resu
nucleottsiseaq%eﬁpswf 4 TeRERy vERtoR Crde FIHhA Moltsvies that express an
enzymalibaiyrihateit¢ TBR AT ARIonSirtedi in blrak Spdtaglomtich ReWsle of eliciting

[ ons f 6mcecnf|rmthtTPA
2 propt SRRSO RaBreatis e S3R0P TP et deThPErR s o by gl in
cancer YAFERT develdpgent. Therefore taken together, results

obtained with BALB/c and B6 mice indicate that the

TPA- nTERT( Al ) - LTBopt f usi g IS a potent inmmunogen in

the self context independently fromthe mce strain

used. 25 EXAMPLE 8 Cytolytic Activity of |

ERT- Specific CD8+ T Cell s. A cytotoxic

T- Iynphocyte (CTL) assay was used to detect the
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25The anti-mreRT cel | - medi at ed i mmune response
elicited by i nmmunization of BALB/c mce with DNA
. TPA-mTERT( AD- LTBopt plus electrical stinulation alone
wovnaes/@eTepar ed to the i nmune response i nduced PEJI/EP2007/066713
diversified prine/ boost inmmunization reginmen using
DNA TPA- niTERT( AD- LTBopt plus el ectrical stimnulation

T.PANTERT LTB fi _
of e A b oot U5 eBonge pelopedpafe Biva
sequentevinndazed sulbstant &y ek the limpate mhml plopgrieseli the expressed protein.
For ex&x}@é TR SF (MR FdHeRlne, Q?gﬁmﬂ%kl sﬁ& e a.so@m%%%ﬁglutamme

eéction was gi ven consj st ng
may noj a%ﬂsg 2 &hanee |1rh}h§ desirsd faactigpajity @f tgﬁ p@wﬁ@, $uch as the ability to elicit
an imnhe edsp@pBer at i on (EP) or vvlth 1010 vp of the

?? gll :]-lp m&%%?g %? ot?, ]Ilir-é-%BFnP 1nv%t1lj)n ﬁnlﬁg{/égtgsl; ourlegormbme{nﬁ yectors that
compriseia "m‘ﬂﬂg acid Imolmbhs dliselysedtinonghoue ﬁpbmelﬁcanoge Phestevectors may
be comPRSABFENSA '&QRNP@QBO*E nlost Blohin g F‘)N% fRid-ORe T&%ﬁ Typical

vectors %&@TQ\/C% ﬁlft%grgilﬁllg%é1 JB V\%gpr evm{fgegg/ agfartificial

chromcaaﬁmg aﬁd ofResfivkihs of ediotad er atéd‘lBNArfh&tl candecodt atTiBRT-LTB

e t i i .
o b ESEAL0R L 88 1 AP LA SRR A% i
vector for geartivular bens traél@%r oeefherilsg- a DNA-EP regi men (see

Fl GJRE&JS%) rovﬁﬁga @18/ %&ﬁ@&%ﬁfﬂ&fﬂg Q&ﬁ%ﬂﬁi’ﬁ—lﬁ%bﬁpmtems

aCCI at| 0 h TPA TERT Control s analg
enwde@zs éﬂﬁ#qﬁ%d Shroughet r‘i’i“frﬁﬁ?%fﬁ%"&’r ?%PECI?'I?%I [HRT(AD-LTB
fusion pregen imexem,]ilaiy gmbediaizets afithdsdspect bf tha nmprentédif, det TERT-LTB fusion

protemmhﬁ l'Q s%@.g)ﬂgéz (?f;] atnﬁlgé‘taaﬁs Wi ddtfien %%@%n?ﬁr@ dF9EH 1D NOs:

y I ntraperitoneal
8 nj ect| on prior to vaccination. Treatnment of mice

Wit h Thuhsied 8 G @J@ﬁ@:ﬁ ﬂn%ﬂﬂ@n i@ mm lécﬁl&ﬁde‘d ehat Hf@fdlze to the

* compleRER T RN "5 SR SR RLI S 2 aFHg ybi. and not

limitatiGh e precaflurt neiag wemtitiak of h@@ﬂmgwydas (0] ﬁoh@ws drdleyrbridiretion of
filters cbﬁ%ﬁ:&&@ﬂg(% QéPn%E gut i%? albdﬁ‘?ﬁ rlhbééttd) %ﬂ?‘%ﬁﬁt about 65°C in buffer
RT( Al

b [1cited _an | mmu response

composed b ¥ a8l e- e]ﬁ*h%@t S;ﬁP]é'PP%L?gNO@ yem dPWt‘HSﬁ S%lmeats@am DNA.

Filters #ft bgbridaddalonstious NDWYS hri @t @?’mﬁ@rdhﬁm&mﬂaﬁ imigtfire contamlng 100
eneti,c i nmuni za [ .

ug/mt GRS APLAP DAL 0% e AR Il AT ioBE e of

filters i$ dongrait iéc’dl oy 2N, Lholat pvewhiipngbetoming2sr IHG, Onl %6 BRA. s 1s .

fo lloweW'bgl'll \Pééiiqﬂ ggﬁﬁﬁﬂzgﬁ (’/ﬁs%ls LC%E%E@ foRGS fifliteithetdRe bii8radiography.
Other pgge %ﬁ% YSRE PRI1IOBk g% byeh strnggney B@gﬁfﬂ%@g %@W@mﬁm step

carried buEASKEINC, 50 Deahiartit’d odutionnie8s famaAile 4 abandatt farappit 12 to 48

hous of 8%&1@@ {J"c‘, 4B d)ixf§%9§‘%f$/ ‘QB'S%@ nag 6§ @%o 30 to 60

e nu er o
minutes. H?eeagm@ﬁnmneé @reth@ rffarewég precedyaes fobepapyingdput high stringency

hybridi¥:Aef aRAk @0k By fin GRRAr B&aﬂ@ofﬂ:ﬁ@ itlaloetheld £8ents can be found

n Samlérgfalg pt HE’E &g)lecgkr ?&Fﬁ)&[{i I m }\ER X hjg}gé,lo old gprmg Harbor

Laboratvoyn Ptesy, €bld SioieyrRaheg NandY. @rﬂis@aB% ctrFSarmbmmkraad Rﬁasq@ﬂnhblecular

oo, B 555 4 S R e n

NY (2001 doredition to thy éorﬁm@th% tSE’ngFIPPYt‘ﬁ}é%lémaY be used
are alsdﬁs;@lﬁkﬂ%@@]ﬁ@)@f able to that det ect ed in BALB/c m ce

vaccinated wi.th the s n_an

! F ot A1 GPER I Ry A, Conbr ot fE R AR Shepding mclei
acid mokselesmaf teewsed Fre highglienel iergresfonH BRTe BT Bdindiont pro2$n in a

count the nunber of ACF (aberrant crypt foci) and of

adenone formed. Like results seen with early stage

tunor devel opnent, a sign i cant reduction in the

nunber of ACF and adenonmas was observed in vacci nated

m ce conpared to non-vacci nated m ce (FI GURE 12).

Finally, tunors found in vaccinated mce were smaller
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I mmune response induced by DNA-EP in REID transgenic

mce. Goups of 10 mce were 20 vacci nated by DNA-EP

with 1 injection of 50 jig of plasmd ,
Wosle3R0- NTERT( ALl) - LTBopt and boost ed ei t herPOWEH2Z0GE /060713

second DNA injection or with Ad6 hTERT 1010 pp two

weeks after the first DNA injection. The induced .

i. se Was asur ed b sing the . .
recombint g TP PR SR B A et Ron LY np D iredpesdaping vectors,
modifigd uiiog séojors, deertifidalle desigted pldsmeds@D8irusEs.c Alsbsa variety of bacterial

expresﬁBﬁ’ gﬂ%r@ ﬂlak Eg‘u%’lc]\gﬁ% %tr@&}n%z}ﬂt gIT' 19?3 %ﬁﬁ%@ﬂﬂ&g@% n bacterial

the a i mmune

cells if g dgsisdn fpadshition; ¢ @@%&0% BEaAl EXTTIRIIOR SREPHAATAN UhtstoFxpross
recom‘tﬁlﬁkhi@ "ITERﬂ'alL'E]B s seitatesdh SeipdBeklth.NFiIRE alvadétyd@ thsect celk

oxprosfGT TG mENbY ulba D epreon e B mrgteiy isert e

r esporide pprsentanivansion alpectldtertodiost cells transformed or transfected with
VGCtOT@MI‘]EB@ tEERE Al indBeREs B {H%leﬁtfo'ne G eBdmbinant host cells

may b Q}%g A I%}ﬂ\é\g}‘;@pgd e j_géé%&mdﬂ@ bpgteria such as E. coli, fungal

cells suchas gekse m_aﬂﬁtdii_@ﬂil céfs ol dinig butmdt Yimlitod tig el lh‘nes of bovine, porcine,
mbnke{f gﬁ%ﬁggé?tdg%}%é Iﬂtﬁe ep:ﬁ (L,e{}fg%md@%%&%t lmutede Pro?qg% D88 silkworm
derivecceplirlines. efuch eeroppinaakhasheelisican by @ldtumdl @dmmw@ gond@ipny to
produc@ fa ’I%KT»E?B%JI} pkdi® oﬁigﬁibfd)%icaﬁy BRfivA bk Qﬁﬁl In tﬁ StdfSred
e es om.| ni,ze CEV\EfeS I.mu) at € ca - .
mbod@%ﬂf o Pﬁﬁenélfa’a%orﬁ ehst Cﬁ[P Ms@st host
cell”is pefphicadéed(tBmQIUdD BNBsAR]] is e EEXﬁb’Ph.EaIﬂsgém@.hﬂndnlbe&g, human fetus, or

human-gE after, activated CD8+ T cells were tested

agai'nst target cells for their lytic activity in
Crsi PoInstedabays 8y cxnessipncertios cattgping DA ﬁ@,epé@g@dﬂilb’f LTB

fusion FRoRAECHSyY b8 Bsed ffbﬁﬁ@'fe@mm TERYT %ﬁoﬂ@b@ﬁﬁh@ ridoabaiiht K3t cell.

Thefef?ﬁsta&#ﬂwap gt fis b Puthas 8 PEREa BHaste 61 BETHTR fusion
protein®if awecombiriaet hasheatlo gemprosinge () it dudiEsd 8 6Gommonipnbieg bawcleic acid

compriéiftg Q@giu%n&qfﬁﬁgeaﬂéeb 113 ehdBe/ PPERT-ICAS fuﬁﬁn _F%%%_lﬂ-ﬁﬁgq'smtable

I N or to en jﬁnous % over - express
human Jasticglbrvhern the ddii 6118 fosipy erotda W@W@? & TERfgupleim or inactive
vanantmhdr&bfaﬂlse!&iﬁ a\/sanItﬁ:ﬂlaDﬂd'hﬁﬂ of e LB prothis ahdeHErkS the fusion protein

18 capa%l ﬁr%glgcaltl |l||| ;ﬁ; une r%p%%?l st1l N d u G eldan eﬁt) réu tu\fl%%(‘fhenl?ots. & under
condm@wevhlelxepﬂt%@qpmgsmh ef mtEmRiritng 10@%@5 15). 15

EXAMPLE r%?en@ﬁ%ﬁi%‘é&x%feh%%ﬁf 'ﬂ%rbrgéesé M%G%ﬁig‘“a‘ THRPILTB fusion

RT CCI ne in

- proteing%cq ealﬂenpw %ﬁﬁtf‘é‘tqq’étswe@. SRGHCP &

pl at f @nmxb]ag eﬁbressldal‘dﬁamﬂm LTBKukion &t 3 host &dil, TERRIL P@Susion

oo AN D5 RSPy SOEAES 0" SRl

purificatigh prosadusca e aesiisble rad switabls) fayusz@ repembingit gratein may be purified
from cdi8y@feTlaRi Bera¢a '&ﬁﬁbﬁ%ﬁﬁfiﬁdﬂ@%df‘ or mdlvldual apphcatl&lﬂ Sf saIt

) VaCCI nat i ocol consi.st ed tio
fractionaRiAL e Pi5ANER b Dok SahGfr b B RS v
adsorpmrecﬂlyomaltogmﬁgkmd Hydwiphelae kgeradtiorrchtdnetd gﬁihyDlHAadﬂ?cmn

o P PRTI TR o RS B G g o

immuneaifiniky epbiEm medeayitamongyengl W@@h@nﬁeﬁma@p ifofiacRR T

protemsdn@ﬁ&yﬁégﬁ& ineasioTd TFer yrotaek. Negative effects on
ani mal body wei ght or occurrence of clinical signs

wer e not observed. The i nduced i mmune
response was nonitored by IFN-y ELI SPOT assay of PBMC
usi ng hTERT peptide pools simlar to those descri bed
in EXAMPLE 7 and a peptide_pool covering the LTB
sequence. | nmune response Smere scored positive if
the signal obtained was at 30 | east four timnmes higher
than the background reactivity (DVBO). ELI spot

anal ysis of the induced CM indicated that there was
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adenovirus vector. 9. The vector of

claim8, wherein the vector is a plasmd pV IJ.

10. A host cell conprising the vector of claim?7.

w02088104T8@ nucl eic acid nmol ecul e of claim4, RGEEFRIN7060713

t he sequence of nucl eotides further conprises a

| eader sequence encoding the hunman tissue plasn nogen

activataor TPA SI a T .

aci d aln%f: ec(&gg a & Ules ?%ﬂ;lill\%\#g%eTEﬁ”? 2I‘eB Elglog% %%dethg F:ncoded fusion
proteing of thésoiny dien @@rmdqsgegd ® e@éwe rﬂ@eTlé&Témmﬂconmnp FesSBEEE, relative
to full-lebbN -t @Nﬁ%%mﬁg)mmsm tlsd A& aditd c%'vélo@ﬁélﬂ To further

enhancg %%%%%ﬂé&é%fﬁh%ﬁf Eﬂ"d.lj.r’lé‘% iﬁl'?f ; %%c?u[seﬁceg of the present invention,
in somd @abodiinaanteshdistd heedi, tha:pn‘ljarwdfbﬂ@ss eﬁajdlmgt TEIdD-(HlBgfuemn proteins

e b . f '
comp_n{e ;C:ﬁ‘m é;d’%ﬁ%ssf‘gf‘ﬂlr{gorg}tu&g ge]kf?ll egcgt%gé a% deg %e’ﬁ)elow In
these ewb@‘ﬁm@@ns,l at lgagier pargpripf the sedams o rheéﬂ“ ol %;19%61 %%d%‘*fgﬂed S0 as
to use Baksiond BRIl Bylths} @jbcféﬂfhbﬁlcﬁll wilidiRO; %@ﬁnﬁﬁﬁtﬁ&ﬁﬂ% a human

o o R eIy S 10 i

adenovingel ismid-Sagpd ANA V2QmeS, EMEWEEA%G RMRSEnmunoprophylams against

-TERT*WICM&@UP%E Riieriat <150 ERoteE ey be used

as an TEOEPRENEIIMRABIon. JFoBinTELion p@fwﬁ codpneoptmaizadafRgEGTB fusion
polynuélestides RUNSwivar (ﬁi‘d@ﬂﬁ thitfddaekliGrto b veAdrate 3}7 880,584 IMNAmmals

such as A‘P’&I?ﬂ?%?ﬁ%g ?11211%%;@1;1 ) [Igréslszon ot%ngoded proteu%s V%lth]]l the animal.

As stated above, in some embodiments of the present invention, the synthetic

molecules comprise a sequence of nucleotides, wherein some of the nucleotides have been altered
s0 as to use the codons preferred by a human cell, thus allowing for high-level fusion protein
expression in a human host cell. The synthetic molecules may be used as a source of a TERT-

- LTB fusion protein, which may be used in a cancer vaccine to provide effective

immunoprophylaxis against TER T-associated carcinomas through cell-mediated immunity. The
nucleic acid molecules disclosed herein may also serve as the basis for a DNA-based cancer
vaceine,

A "triplet" codon of four possible nucleotide bases can exist in over 60 variant
forms. Because these codons provide the message for only 20 different amino acids (as well as
transcription initiation and termination), some amino acids can be coded for by more than one

-codon, a phenomenon known as codon redundancy. For reasons not completely understood,

alternative codons are not unmiformly present in the endogenous DNA of differing types of cells.
Indeed, there appears to exist a variable natural hierarchy or "preference” for certain codons in
certain types of cells. As one example, the amino acid leucine is Speciﬁed by any of six DNA
codons including CTA, CTC, CTG, CTT, TTA, and TTG. Exhaustive analysis of genome codon
frequencies for microorganisms has revealed endogenous DNA of £. coli most commonly
contains the CTG leucine-specifying codon, while the DNA of yeasts and slime molds most
commonly includes a TTA leucine-specifying codon. In view of this hierarchy, 1t is generally
believed that the likelihood of obtaining high levels of expression of a leucine-rich polypeptide by
an E. coli host will depend to some extent on the frequency of codon use. For example, it is
likely that a gene rich in TTA codons will be poorly expressed in £. coli, whereas a CTG rich
gene will probably be highly expressed in this host. Similarly, a preferred codon for expression of
a leucine-rich polypeptide in yeast host cells would be TTA.
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at ggat gcaa tgaagagggg cctgtgctgc gtgCt gt gC
‘tgtgtggcge cgtgtttgtg 60 agccctagCg agat cccCag
agcccccaga tgcagagccg tgcggagcct gctgcggagce 120

- WOCAeR/E8TYgg aagt gct gcc cctggeccacc ttcgt gcgge PCT/EP2007/060713
ggct gggccc ccagggctgg 180 cggctggtgc agcggggcga
ccctgeccgec ttccgggecc tggtggetca gtgectggtg 240

tgcgt cct ac aCCeECCCCCA (CC CCCCt a
ot C%gjlg é}gp gg asg%citcca OTLITGICK ce% cnom: Iiecor{:lblgant DNA techniques

are evigapt,qod @m@ew@m@eafga@ magjamef@@ngs to achleve high

expression levels of exogenous genes in successfully transformed host organisms--a less
"preferred” codon may be repeatedly present in the inserted gene and the host cell machinery for
expression may not operate as efficiently. This phenomenon suggests that synthefic genes which
have been designed to include a projected host cell's preferred codons provide an optimal form of
foreign genetic material for practice of recombinant DNA techniques. Thus, one aspect of this
mvention is a TERT-LTB fusion gene that is codon-optimized for expression in a human cell. In

a preferred embodiment of this invention, it has been found that the use of alternative codons

- encoding the same protein sequence may remove the constraints on expression of exogenous

TERT-LTB fusion protein in human ¢ells.

‘In accordance with some embodiments of the present invention, the nucleic acid
molecules which encode the TERT-LTB fusion proteins are converted fo a polynucleotide
sequence having an identical translated sequence but with altemative codon usage as described by
Lathe, "Synthetic Oligonucleotide Probes Deduced from Amino Acid Sequence Data: Theoretical
and Practical Considerations" .J. Molec. Biol. 183:1-12 (1985), which is hereby incorporated by
reference. The methodology generally consists of identifying codons in the wild-type sequence
that are not commonly associated with highly expressed human genes and replacing them with
optimal codons for high expression in human cells. The new gene sequence is then inspected for
undesired sequences generated by these codon replacements (e.g., "TATTTA" sequences,
inadvertent creation of intron splice recognition sites, unwanted restriction enzyme sites, etc.).
Undesirable sequences are eliminated by substitution of the existing codons with different codons
coding for the same amino acid. The synthetic gene segments are then tested for improved
EXPression. _

It is understood that this procedure will not necessarily result in a polynucleotide
sequence in which all of the codons are optimal codons according to the codon usage of highly
expressed human and/or mammalian cells. However, it is preferred that, in embodiments of the
invention wherein codon-optimized polynucieotide variants of TERT and/or LTB are
contemplated, a substantial portion of the resulting codons resemble the codon usage of highly
expressed human and/or mammalian genes. _

' The methods described above were used to create synthetic gene sequences which
encode TERT-LTB fusion proteins, resulting in a gene comprising codons optimized for high
level expression m human cells. While the above procedure provides a summary of a
representative methodology for designing codon-optimized genes for use in cancer vaccines, it is
understood by one skilled in the art that similar vaccine efficacy or increased expression of genes
may be achieved by minor variations in the procedure or by minor variations in the sequence.

One of skill in the art will also recognize that additional nucleic acid molecules may
be constructed that provide for high levels of TERT-LTB fusion expression in human cells,
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360 ctggccttcg gecttcgecct gctggacggc gccagaggcg
gccctcccga ggecttcacc 420 acaagcgtgc ggagct acct
gcccaacacc gtgaccgacg ccctgcgggg cagcggcgcc 480
wOorgosyge™whge t gct gagaag agt gggcgac gacgt gct gg PCT/EP2007/060713
tgcacctgct ggcccggtge. 540 gcecctgttcg tgctggtggce
ccccagctgc gcctaccagg tgtgcggecc acccctgtac 600

whereifi 381 A FIRESAHS chf tgg gﬁ\ﬁ?%% et %g %%%8 on-&zgl%lzed For example,

cCagdgygeee Tagacggay ggc
in somgqa g olgthy arragd gy cotey colags Gomm&ygjbg IR T portion of the

TERT-LTB fusion are optimized for high-level expression in human cells, and codons comprising
the LTB portion of the TERT-LTB fusion are substantially similar to the wild-type LTB. In other
embodiments of the present invention, codons comprising the LTB portion of the TERT-LTB
fusion are optimized for high-level expression in human cells, and codons comprising the TERT
portion of the TERT-LTB fusion are substantially similar to a wild-type TERT gene. In still other
embodiments of the present invention, both the TERT and L'TB portions of the TERT-LTB
fusion are codon-optimized for high-level expression in human cells, for example, the h'TERT-
LTBopt sequence as set forth in SEQ 1D NO:5. TERT-LTB fusions in which only a subset of
codons are optimized within the TERT and/or thé LTB portion of the TERT-LTB fusion are also
contemplated by this invention.

The nucleic acids of the present invention may be assembled into an expression
cassette which comprises sequences designed to provide for efficient expression of the protein in a
human cell. The cassette preferably contains TERT-LTB fusion protein-encoding gene, with
related transcriptional and translations control sequences operatively linked to it, such as a
promoter, and termination sequences. In a preferred embodiment, the promoter is the
cytomegalovirus promoter with intron A sequence (CMV), although those skilled in the art will
recognize that any of a number of other known promoters such as a strong immumnoglobulin or
other eukaryotic gene promoter may be used. A preferred transcriptional terminator is the bovine
growth hormone terminator, although other known transcriptional terminators méy also be used.
The combination of CMV-BGH terminator is particularly preferred.

In accordance with this invention, the TERT-LTB fusion expression cassette-is
inserted into a vector. The vector is preferably an adenoviral or plasmid vector, although linear
DNA linked to a promoter, or other Vectofs, such as adeno-associated virus or a modified
vaccinia virus, retroviral or lentiviral vector may also be used. ,

In preferred embodiment of the invention, the vector is an adenovirus vector (used
interchangeably herein with “adenovector”). Adenovectors can be based on different adenovirus
serotypes such as those found in humans or animals. Examples of animal adenoviruses inchude
bovine, porcine, chimp, murine, caning, and avian (CELO). Preferred adenovectors are based on
human serotypes, more preferably Group B, C, or D serotypes. Examples of human adenovirus
Group B, C, D, or E serotypes include types 2 ("Ad2"), 4 ("Ad4™), 5 ("Ad5"™), 6 ("Ad6™), 24
("Ad24™), 26 ("Ad26"), 34 ("Ad34") and 35 ("Ad35"). In particularly preferred embodiments of
the present invention, the expression vector 1s an adenovirus type 6 (Ad6) vector. |

If the vector chosen is an adenovirus, it is preferred that the vector be a so-called
first-generation adenoviral vector. - These adenoviral vectors are characterized by having a non-
functional E1 gene region, and preferably a deleted adenoviral E1 gene region. In addition, first
generation vectors may have a non-functional or deleted E3 gene region (Danthitine etal. Gene
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720 ccagcccctg gcgccagaag aagaggcggc agcgccagcc

ggagcct gcc -cctgcccaag 780 cggcccagaa gaggcgctgce

ccccgagccc gagcggaccc ccgtgggcca gggcagctgg 840
WOQo@Ee®OCg gcagaaccag aggccccagc gaccggggct PCT/EP2007/060713

tctgcgt ggt gagccccgcc 900 agacccgccg aggaggccac

aagcct ggag ggcgccctga gcggcacccg gcacagccac 960

ST R S o T M
Adenovgtars de gotmegd geltya dlgdr B ndcEd geans egoplgebgemoved. Rather, a

sufficient amount the E1l region is removed to render the vector replication incompetent in the
absence of the E1 proteins being supplied iz trans; and the E] deletion or the combination of the
E1 and E3 deletions are sufficiently large enough to accommodate a’ gene expression cassette.

In some embodiments, the expression cassette 1s inserted in the position where the
adenoviral E1 gene is normally located. In addition, these vectors optionally have a non-
functional or deleted E3 region. It is preferred that the adenovirus genome used be deleted of

‘both the E1 and E3 regions (AE1AE3). The adenoviruses can be multiplicd in known cell Tines

which express the viral E1 gene, such as 293 cells, or PERC.6 cells, or in cell lines derived from
293 or PERC.6 cell which are tfansiently or stably transformed to express an extra protein. For
examples, when using constructs that have a controlled gene expression, such as a tetracycline
regulatable promoter system, the cell line may express components involved in the regulatory -
system. One example of such a cell line is T-Rex-293; others are known in the art.

For convenience in manipulating the adenoviral vector, the adenovirus may be in a
shuttle plasmid form. This invention is also directed to a shuttle plasmid vector which comprises
a plasmid portion and an adenovirus portion, the adenovirus portion comprising an adenoviral
genome which has a deleted E1 and optional E3 deletion, and has an inserted expression cassette
comprising a TERT-LTB fusion protein-encoding nucleotide sequence. In preferred
embodiments, there is a restriction site flanking the adenoviral portion of the plasmid so that the
adenoviral vector can easily be removed. The shuttle plasmid may be replicated in prokaryotic
cells or eukaryotic cells. o

In a preferred embodiment of the invention, the expression cassette is inserted into
an Ad6 (AE1AE3) adenovirus plasmid (See Emini et al., US20040247615, which is hercby
incorporated by reference). This vector comprises an Ad6 adenoviral genome deleted of the E1
and E3 regions. In other preferred embodiments of the invention, the expression cassette is
inserted into the pMRK Ad5-HV0 adenovirus plasmid (See Emini et al., US20030044421, which
is hereby incorporated by reference). This plasmid comprises an Ad5 adenoviral genome deleted
of the EI and E3 regions. The design of the pMRKAd5-HVO plasmid was mnproved over prior
adenovectors by extending the 5’ cis-acting packaging tegion further into the E1 gene to
incorporate clements found to be important in optimizing viral packaging, resulting in enhanced
virus amplification. Advantageously, these enhanced adenoviral vectors are capable of
maintaining genetic stability following high passage propagation.

Standard techniques of molecular biology for preparing and purifying DNA
constructs enable the preparation of the adenoviruses, shuttle plasmids, and DNA immunogens of
this invention.

It has been determined in accordance with the present invention that genetic
vaccination with plasmid DNA coding for TPA-mTERT(AI)-LTBopt can break immune tolerance
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1080 gacaaggagc agctgcggcc cagcttcctg Ctgagcagcc

t gagacccag cctgaccggc 1140 gccaggagac tggtggagac

catcttcctg ggcagccggc cctggatgcc cggcaccccc 1200
WOQQERAg3Gh gC cccggct gcc ccagcggt ac t ggcagat gc PCT/EP2007/060713

ggcccctgtt cctggagctg 1260 ctgggcaacc acgcccagtg

cccctacgge gtgctgcectga aaacccactg ccccctgaga 1320

in BAIREE B e S RN RGP o T B AR gR g emmunization
with plasgad dPAanAEBYCATd FBypt capotligd gy tptayeaigramagesponse in BALB/c mice
(See EXAMPLE 8). It has further been demonstrated that this construct is able to induce a
stronger CD8+ immune response than mTERT(AI) alone (see EXAMPLE 9), and is able to
control tumor growth (EXAMPLE 11). Thus, the data described herein demonstrate that fusion
of the TERT coding sequence to the LTB ¢cDNA results in an increase in the TER T-specific
IMMunNe response. _ _

It has also been shown in accordance with the present invention that h\TERT(AT)-
LTBopt can induce an HLA-A2 restricted CD8+ immune response (see EXAMPLE 12) and that
this immune response can be amplified by boosting with Ad6-hTERT(AI).

Therefore, the vectors described above may be used in immunogenic compositions

and vaccines for preventing the development of tumors associated with aberrant TERT expression
and/or for treating existing cancers. The vectors of the present invention allow for vaccine
development and commercialization by eliminating difficulties with obtaining high expression
levels of exogenous TERT in successfully transformed host organisms and by providi'ng a TERT-
LTB fusion protein which can elicit an enhanced immune response when administered to a
mammal such as a human being.

To this end, one aspect of the instant invention is a method of preventing or
treating TER T-associated cancer comprising administering to a mammal a vaccine vector
comprising a polymicleotide comprising a sequence of nucleotides that encodes a TERT-LTB
fusion protein, wherein the TERT-LTB fusion protein comprises an inactive TERT protem or
variant thereof, fused to a substaptial portion of LTB and wherein the fusion protein is capable of
producing an immune response in @ mammal. '

In accordance with the method described above, the vaccine vector may be
administered for the treatment or prevention of a cancer in any mammal, including but not limited
to: lung cancer, breast cancer, and colorectal cancer. In a preferred embodiment of the invention,
the mammal is a human. '

Further, one of skill in the art may choose any type of vector for use in the
treatment and prevention method described. Preferably, the vector is an adenovirus vector or a

plasmid vector. In a preferred embodiment of the invention, the vector is an adenoviral vector

" comprising an adenoviral genome with a deletion in the adenovirus E1 region, and an insert in the

adenovirus El region, wherein the insert comprises an expression cassette comprising: (a) a
sequence of nucleotides that encodes a TERT-LTB fusion protein, wherein the TERT-LTB fusion
protein comprises an inactive TERT protein or variant thereof, fused to a substantial portion of
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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1440 agcccttggc aggtgtacgg cttcgtgcgg gcctgcectga

gaaggct ggt gccccctgge - 1500 ctgtggggca gcagacacaa

cgagcggcgg ttcctgcgga acaccaagaa gttcatcagc 1560
wWOoCcgisyegwgac Cctggggaagc acgccaagct gagcct gca@CT/EP2007/060713

gaact gacct ggaagatgag. 1620 tgcgcctggc tgcggcggag

ccctggcgtg ggctgegtgce cagccgccga gcaccggctg 1680

cggga ggqastatélgfntag% g&ar‘grﬂger rel§ :sgP & atdg[%Ct a%cme vectoT comprising an

gcgt gt
adenoviral genome with a deletion in the E1 region, and an insert in the E1 region, wherein the

" insert comprises an expression cassette comprising: (a) a sequence of nucleotides that encodes a

TERT fusion protein, wherein the TERT fusion protein comprises an inactive TERT protein or
variant thereof, fused to a substantial portion of LTB and wherem the fusion protein is capable of
producing an immune response in a mammal; and (b) a promoter operably linked to the
polynucleotide. _
In a preferred embodiment of this aspect of the invention, the adenovirus vector is
an Ad 6 vector. ' '

In another preferred embodiment of the invention, the adenovirus vector is an Ad 5
vector. '

In yet another preferred embodiment, the adenovirus vector 1s an Ad 24 vector.

Also contemplated for use in the present invention is an adenovirus vaccine vector
comprising an adenovirus genome that naturally infects a species other than human, imcluding, but
not limited to, chimpanzee adenoviral vectors. A preferred embodiment of this aspect of the
mvention is a chimp Ad 3 vaccine vector.

In another aspect, the invention relates to a vacceine plasmid comprising a plasmid
portion and an expression cassette portion, the expression cassette portion comprising: (a) a
sequence of nucleotides that encodes a TERT fuston protein, wherein the TERT fusion protein
comprises an inactive TERT protein or variant thereéf,_. fused to a substantial portion of L TB and
wherein the fusion protein is capable of producing an immune response in @ mammal; and (b) a
promoter operably linked to the polynucleotide. An example of a suitable plasmid would be the
mammalian expression plasmid V1Jns as described (J. Shiver ef. al. in DNA Vaccines, M. Liu et
al. eds., N.Y. Acad. Sci., N.Y., 772:198-208 (1996), which is hercin incorporated by reference).

In some embodiments of this invention, the recombinant adenovirus and plasmid-
based polynucleotide vaccines disclosed herein are used in various prime/boost combinations in
order to mduce an enhanced immune response. In this case, the two vectors are administered in a
"prime and boost” regimen. For example the first type of vector is administered one or more
times, then after a predetermined amount of time, for example, 2 weeks, 1 month, 2 months, six
months, or other appropriate interval, a second type of vector is administered one or more times.
Preferably the vectors carry expression cassettes encoding the same polynucleotide or
combination of polynucleotides.

In the embodiment where a plasmld DNA is also used, it 18 preferred that the
vector contain one or more promoters recognized by mammalian or insect cells. In a preferred
embodiment, the plasmid would contain a 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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1740 ctgcggtcct tcttctacgt gaccgaaacc accttccaga

agaaccggct gttcttctac 1800 cggaagagcg tgtggagcaa

gct gcagagc atcggcatca ggcagcacct gaagagagtg 1860
WOCagpIMsMYgg agct gagcga ggccgaagt g agacagcacc PCT/EP2007/060713

gggaggccag acctgccctg 1920 ctgaccagcc ggctgcecggtt

catccccaag cccgacggcC tgcggeccat cgtgaacatg 1980

cat cca aaccttcc |
as the @bag%rgrgl gegtqgod% S 6 3 yIfps %raglg?e& aaglg %%@ c‘%é%la %gromoters and the
p—actmqagmrg@.mg aatatificghpoggtercaml gag siothetig gustlg spagific promoter and a
chimeric muscle- specific/CMV promoter (Li et al.,, Nat. Biotechnol. 17:241-245 (1999},

Hagstrom et al., Blood 95:2536-2542 (2000)). The synthetic TERT-LTB fusion gene or other
gene to be expressed would be linked to such a promoter. ,
As stated above, an adenoviral vector vaccine and a plasmid vaccine may be

administered to a vertebrate as part of a single therapeutic regime to induce an immune response.

To this end, the present invention relates to a method of protecting a mammal from a TERT-
associated cancer comprising: (a) introducing into the mammal a first vector comprising: i) a
sequence of nucleotides that encodes & TERT fusion protein, wherein the TERT fusion protein
comprises an inactive TERT protein or variant thereof, fused to a substantial portion of LTB and
wherein the fusion protein is capable of producing an immune response in a mammal; and 1i) a
promoter operably linked to the polynucleotide; (b) allowing a predetermined amount of time to
pass; and (c) introducing into the mammal a second vector comprising: 1) a sequence of
nucleotides that encodes a TERT fusion protein, wherein the TERT fusion protein comprises an
inactive TERT protein or variant thereof, fused to a substantial portion of LTB and wherein the
fusion protein is capable of producing an immune response in a mammal; and ii} a promoter
operably linked to the polynucleotide.

In one embodiment of the method of protection described above, the first vector is
a plasmid and the second vector is an adenovirus vector. In an alternative embodiment, the first
vector is an adenovirus vector and the second vector is a plasmid. In some embodiments of the
present invention, the first vector is administered to the patient more than one time before the
second vector is administered.

In the method described above, the first type of vector may be administered more
than once, with each administration of the vector éeparated by a predetermined amount of time.
Such a series of administration of the first type of vector may be followed by administration of a
second type of vector one or more times, after a predetermined amount of time has passed. |
Similar to treatment with the first type of vector, the second type of vector may also be given one
time or more than once, following predetermined intervals of time.

The instant invention further relates to a method of treating a patient suffering
from a TER T-associated cancer comprising: (a) introducing into the mammal a first vector
comprising: i) a sequence of nucleotides that encodes a TERT fusion protein, wherein the TERT
fusion protein comprises a TERT(AI) protein or variant thereof, fused fo a substantial portion of
LTB and wherein the fusion protein is capable of producing an immune response in a mammal;
and ii).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: i) a sequence of
nucleotides that encodes a TERT fusion protein, wherein the TERT fusion protem comprises a
TERT(AT) protein or variant thereof, fused to a substantial portion of LTB and wherein the fusion

22



10

15

20

25

30

35

2100 ggcgccagcg tgctgggcect ggacgacatc caccgggcect

ggcggacctt cgtgctgaga 2160 gtgcgggccc aggacccccc

acccgagctg tacttcgtga aagtggccat caccggcgcc 2220
wOlzacEemeca t cccccagga ccggct gacc gaagt gat cg PCT/EP2007/060713

ccagcat cat caagccccag 2280 aacacctact gcgtgcggcg

gt acgccgtg gt gcagaagg ccgcccacgg ccacgtgcgg 2340

e T R
linked tethe pelyoiadeotigggat gccg t ggt gat cga gcagagcagce

In one embodiment of the method of treatment described above, the first vector is
a plasmid and the second vector is an adenovirus vector.. In an alternative embodiment, the first
vector is an adenovirus vector and the second vector is a plasmid. Tn further preferred
embodiments of the method described above, the first vector is administered to the patient more
than one time before the second vector is administered to the patient- _

In preferred embodiments of the methods described above, the vectors comprise a
sequence of nucleotides that encode a TERT(AI}-LTB fusion protein, wherein the TERT fusion
protein comprises an inactive TERT protein, fused to a substantial portion of LTB.

The amount of expressible DNA or transcribed RNA to be introduced into a

_vaccine recipient will depend partially on the strength of the promoters used and on the

immunogenicity of the expressed gene product. In gencral, an immunologically or
prophylactically effective dose of about 1 ng to 100 mg, and preferably about 10 pg to 300 ug of
a plasmid vaccine vector is administered directly into muscle tissue. An effective dose for
recombinant adenovirus is approximately 106 — 1012 particles and preferably about 107—
1011particles. Subcutaneous injection, intradermal introduction, impression though the skin, and
other modes of administration such as intraperitoneal, intravenous, intramuscular or inhalation
delivery are also contemplated.

In preferred embodiments of the present invention, the vaccine vectors are
introduced to the recipient through intramuscular injection.

~ The vaccine vectors of this invention may be naked, 1.e., unassociated with any
proteins, or other agents which impact on the recipient's immune system. In this case, it is
desirable for the vaccine vectors to be in a physiologically acceptable solution, such as, but not
limited to, sterile saline or sterile buffered saline. Alternatively, it may be advantageous to
administer an agent which assists in the cellular uptake of DNA, such as, but not himited to
calcium ion. These agents are generally referred to as transfection facilitating reagents and
pharmaceutically acceptable carriers. Those of skill in the art will be able to detérmine the
particular reagent or pharmaceutically acceptable carrier as well as the appropriate time and mode
of administration.

All publications mentioned herein are incorporated by reference for the purpose of
describing and disclosing methodologies and materials that might be used in connection with the
present invention. Nothing herein 1s to be construed as an admission that the invention is not
entitled to antedate such disclosure by virtue of prior invention.

Having described preferred embodiments of the invention with reference to the
accompanying drawings, it is to be understood that the invention 1s not hmited to those precise
embodiments, and that various changes and modifications may be effected therein by one skilled in
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2460 agcctgaacg aggccagcag cggcctgttc gacgtgttcc
tgcgcttcat gtgccaccac 2520 gccgtgcgga tccggggcaa
gagctacgtg cagtgccagg gcatccctca gggcagcatc 2580 :

wochgaggaeac tgctgtgcetc tctgtgetac ggCgacat gg PCI/EP2007/060713
agaacaagct gttcgccggc 2640 Page 1 | TRO
acggactgct ccaagacctt tgcgcaagac tgcagatgcc

t ggaagt gca tcaaccgcgg tgaagtgcca acatcta i
the art ?‘8%8%]1% @'g]@lég‘? @c?)ge agg)&tgtgcg glﬂfgm 3%81@ a5 é%gled in the appended
claims.agacccagct accccgccct ccgagctgtg gctacaccga

ccacc %I? . t 4 P uence

Li sti%g@]toobg gc %@é@éﬁ%‘gg@‘gg‘gﬁt&%‘gﬂ??‘&%@?‘gﬁt

cctgcggacc ctggtgcggg gecgtgeccga cgt ggt gaac

ttccccgt gg aggacgaggc CgRAGHIgYE ctgttccctt

t gcggy agcgact ac agcagctacg cccggaccag

CODS”@‘?‘P@QES%@@ Fg’é%ﬁgﬁ%tﬁ’@é t gcggcggaa cagcctgttt

ct ggadotdgerangtiifasicagf thatdenegasayreverspeaagorgitase (TERT) antigen to
the LTBSGSIB0F %2 - I RG91819 IniBRAAIE GofRrf &F &iC WEEhe 23(38): 4685-96

ctacagcatt ctgaaggcca agaacgccdg acccctgccc _ -
(2005) Rjennodi ob gPlg@ggag g@%tﬂé geflat 04 Y reguidephange the immunogenicity of
TERT L1864 ¢6¢t86 twa@ gt g0asd cdogdg tigod-lapicRbingfgke reverse transcriptase,
. t Cc t cca tcct actc cadc ac -
i B REE, GERIC B E OS5 SRR oo coon
preferreiiat lymagdosiggtlyg gaddstignalot wywage thag @matd@g antigen was safe for

vaccindd@BCAGERHS vféi’@ MeeRGEd t@ilgetl’gﬁiﬁg Qggﬁg@?z 7ﬁ€e tg 2i];activate telomerase
catalytig %&%ﬁt@a lct:l'?ef qngqg%%g@gpg%g{ye %@é%bthg syuations D712A and 5%51 were
added to hiHERMA TERT Beptnce4a thmMationddp7 1RAzani 70BY srevdragidéd o the

mouse JTERT%&WQ&S (AI/%J et %!? UT\%‘S li'nd‘e%éhd@ftsregoﬁ of human telomerase reverse
transcriptase are important for its oligomerization and telomerase activity. J. Biol. Chem. 277
(10): 8538-44 (2002)).

TERT fusions were engineered by joining the C-terminal end of the modified

TERT nucleotide sequences, described above, to a nucleotide sequence encoding a modified LTB
(nt 64 to 375) in which the signal peptide coding sequence had been removed. Additionally, a
leader sequence encoding the human tissue plasminogen activator (TPA) signal sequence was
added 5’ to the TERT-encoding nucleotide sequence to ensure the secretion of the TERT proten
(Haddad er al. Comparative study of DNA-based immunization vectors: effect of secretion
signals on the antibody responses in mice. FEMS Immunol. Med. Microbiol. 18(3): 193-202
(1997)). The entire sequence was codon-optimized to incorporate codons preferred by human
host cells using computer algorithms. The synthetic codon optmmized gene was assembled by
synthetic oligonucleotides. In the final construct, two amino acids were added (S and R) between
the TERT sequence and the LTB sequence due to the cloning strategy.

_ The nucleotide sequences encoding the TERT-fusions were cloned into the vector
pV1InsA under the control of the human cytomegalovirus (CMV)/intron A promoter plus the
bovine growth hormone (BGH) polyadenylation signal. Plasmid pV1J/TPA-hTERT-LTBopt
carries the codon-optimized, inactivated, cDNA of human TERT fused to the coding sequences of
the TPA signal sequence on the N-terminal end and LTB on the C-terminal end. Sirnilarly,
plasmid pV1J/TPA-mTERT-LTBopt carries the codon-optimized, inactivated, cDNA of mouse
TERT fused to TPA and LTB.

EXAMPLE 2
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151015 Ala Val Phe Val Ser Pro ser Qulle Pro Arg

Ala Pro Arg Cys Arg 202530 Ala Val Arg Ser Leu Leu

Arg Ser H's Tyr Arg Qu val Leu Pro Leu 354045 Al a
woRbes/RsmsoVal Arg Arg Leu Ay Pro @ n Ay Trp PATEPR@G/060713

val @ n 505560 Arg Gy Asp Pro Ala Ala Phe Arg Al a

Leu Val Ala A n Cys Leu val 65707580 Cys Val Pro Trp

Pro Pro Ala Ala Pro Ser Phe A
Plasmi B APEP RREISE oy Leu Lys G U Leu Val Al s Arg
Val  Lel¥ [GsA/TR A niBiR T 0SDISIRG O bsiGid04Ap45pGhKanalcantaining TPA-
o) i el IR AR R A o,
Germangg)] Tlmgla% I»:assmest@bwﬂrﬁ’g ] andd S/bandsthe terpligg fragegnt Kap cloned

into thABIILQUI feGn BeplSand 7 VIndh IMbARLERAEES LB ODTUCA Biol £12(9):777-
83(199&'§u Leu Arg Arg Val Ay Asp Asp Val Leu Val H's Leu
5170175 Leu Ala Arg cys Ala Leu Phe val Leu Val Al a

Pro SeVI1Gwa/mAIERTUADIRONS smseﬂ@mnwmme@ IJ wes dighsted Xbal to
removel-]?P'B -Eéf(ﬁmgséhu&fc@ (%eé’erf‘b&wéle@hﬂ_@}(bﬁ site 20 ZR i 9
PV Unsy P T st i (5 D Hep tad %T@R%eq@r e efiyeysigp codon.
Removél of thd YPNabdils sequenteGlas ﬁeﬁbnﬁaﬁaﬁm'ammmmmwao by BamHI
R PR R
amplifyreomGER TReqre@amith the 3662 G520 (SThi APL AR BGGCCA
CCA TQF AT(E B Al 6 P 84 PR T Ghs; G [[91\]50 213 gﬁpﬁﬁ%eﬁ‘fe%nmer

A GG B8 (Q@Srz&gﬁ;@d?ﬁaé’\é o Gt '8l }Sﬁﬁ Ged @'A G PdEG G-

SEQ 1D NIRBM)&Md Bﬁiecséﬂclemﬁeﬂlb biFfiguE @RSt 2007l vextor Gl U

Ala m@slfnﬂgnx frEEfn @rc%m,g}spzndmg to

Ser H' ' =
TPA-hFEBTmI&L@Byow@e@mGEEEAﬂW W@,Sefplomdgms %H@Eglﬂr/&l
restrictdnGitdy 0 Trp Asp Thr Pro Cys Pro Pro val Tyr Ala Qu

Thr A d6-TPAMTERT(AD-LTBopt: Plasmid 041046pucKana containing TPA-
mTERT(AI)-LTBopt sequence was obtained from GENEART. The plasmid was digested with

- Bg/ll and Sall and the fragment cloned Bgll /Sall into the plasmid pNEBAd6-CMVpA shuttle

vector. The plasmid pNEBAd6-CMVpA-TPA-mTERT(AT)-LTB digested with EcoR1 /HindIII
was recombined to Clal-linearized plasmid pMRK Ad6 AE1 AE3. The plasmid was cut with
Pacl to release 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.

Ad6-hTERT(AI); Plasmid pCRstipt containing wild type sequence of hTERT
(hTERT wild type sequence was rescued by reverse transcription of mRNA of hyman tumor cells)
was digested Bg/Il/ Xbal filled with Klenow enzyme and cloned inApVIJnsA digested with EcoRV
and Bglll. pViJnsA—hTERT was mutagenized by using an oligonucleotide S~ CTGTACTT
TGTCAAGGTGGCTATCACGGGCGCGTACG-3%3S8SEQID NO:17) and the
Stratagene quikchange multi site-directed mutagenesis kit (Stratagene, LA Jolla, CA; Cat:
200513) to obtain pV1InsA-hTERT(AI). The plasmid was digested with Bg/ll and Sall and the
fragment cloned Bg/ll /Sall into the plasmid pNEBAd6-CMVpA shuttle vector. The plasmid
pNEBAd6-CMVpA-hTERT(AT) was digested Pacl/Pmel and recombined to Clal-linearized
plasﬁlid pPMRK Ad6 AE1 AE3. The plasmid was cut with Pacl to release 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.
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340345350 Lys Hi s Phe Leu Tyr Ser Ser Gy Asp Lys Qu

G n Leu Arg Pro Ser 355360365 Phe Leu Leu Ser Ser Leu

Arg Pro Ser Leu Thr Ay Ala Arg Arg Leu 370375380 Val

woGhes/oibsol | e Phe Leu Ay Ser Arg Pro Trp Met PRTEPENY/060713

Thr Pro 385390395400 Arg Arg Leu Pro Arg Leu Pro Gn

Arg Tyr Trp G n Met Arg Pro Leu 405410415 Phe Leu Qu

Leu Leu Gy Asn His Al a vs,.Pro Tyr dvy val Leu

420425430 Leu Lys Thr I—F‘gA&@‘%o Leu Arg Ala Al a Val
IFN-y BiSPRfIoAskmn Ala Gy 435440445 Val Cys Ala Arg A u Lys

Pro @ 3 4504

u% éﬂ 2 S;txggec’rﬁétﬁg%ﬁ +ih Gn gn%ée?esgect R %?h%@grelg détected

. Asp Thr Arg Arg Leu val G . Leu an
using aysfandard enzyecstnked gmmpnasgpt (RLESHOYD) assgy Dhyabper @9 y painol
Methodé&@lfﬂ)gﬁ%@( 1((9;95))L@1me@y-gixﬁms %ﬁ@ﬂ}lﬁﬂﬁé@@ﬁa@oﬁdg}mﬁn BilRFiea, MA)
u er . | n ;
were otk 108 By Sl o Bt by hofi 0SB B ol RG0S,

Pharmitpen) Allated $0s2.5 gg/n8dn sBliBFRIG 25ttdrevasidng w@hPHSe bloTking 3f plates was

' ,canied’lg?fswgg?ﬁgﬁgwé’i%f R OmASiRm@s2 Afsat 3790 Leu 530535540 Arg

g Gy Val dy cys val Pro Alg Ala Qu Hi's . .
Arg L§Hlesa@5@§m%§%n%¥ b @I{?V@gdﬁwpéee&%?ﬂm%ﬁ cpianigslgnice in a
sterile thathetlifsliolad bysplebl tisG@tion/kroublrerfbpn@od&Eaald. Vel bdod cells

el 800l BB Y VP B BT 8 o

approxivaatols 1 ps. Sowe 0y st 1t $98600o6lociind sy voiee iy brpfight Ay §rml with
1x PBSO Cllsivrd Silletedl Dy AbSriiadatiGl £ 12001 rph SorGouni@ kORTSHAGNd-Sdllct was
rosr S BB Lo ST el

Pro LgpleRsaytAsper&hiatadet 581§ aRd @. 5A65&06%5l1 id dupliedte Ashincubated
o A Gl L 5T 0 0 g
positivenptgrnad gorprpd Taxeachmijouse at 5 pg/ml. After washing with PBS, 0.05% Tween 20,
plates were incubated O/N at 4°C with 50 ul/well of biotin-conjugated rat anti-mouse IFNYy
(RatIgG]; clone XMG 1.2, PharMingen) diluted to 1:2500 in assay buffer. After extensive
washing, plates were developed by adding 50 pl/well NBT/B-CIP (Pierce) until development of
spots was clearly visible. The reaction was stopped by washing plates thoroughly with distilled
water. Plates were air dried and spots were then counted using an automated ELISPOT reader.

EXAMPLE 4
Intracellular Cytokine Staining. ,
One to two millions mouse splenocytes or PBMC obtained by retroorbital bleeding
in EDTA were resuspended in 1ml RPMI 10% FCS were incubated with pool of peptides (5-6

ug/ml final concentration of each peptide) and brefeldin A (1 pg/mi; BD Pharmingen cat
#555028/2300kk) at 37°C and 5% CO» for 12-16 hours. Cells were then washed with FACS

buffer (PBS 1% FBS, 0.01% NaN3) and incubated with purified anti-mouse CD16/CD32 Fc
block (BD Pharmingen cat # 553142) for 15 min at 4°C. Cells were then washed and stained with
surface antibodies: CD4-PE conjugated anti-mouse (BD Pharmaingen, cat.# 553049), PercP CD8
conjugated anti mouse (BD Pharmingen cat# 553036) and APC- conjugated anti-mouse CD3e
(BD Pharmingen cat¥# 553066) for 30 minutes at room temperature in the dark. After the washing
cells were fixed and permeabilized 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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675680685 Leu Asn Tyr Gu Arg Ala Arg Arg Pro Ay Leu
Leu Ay Ala ser Val 690695700 Leu Ay Leu Asp Asp Ile
Hs Arg Ala Trp Arg Thr Phe Val Leu Arg 705710715720
WO\abs/ds oAl a A n Asp Pro Pro Pro G u Leu Tyr PRITEPReU7/060713
Lys val Ala 725730735 Ile Thr Ay Ala Tyr Asp Thr Ile
Pro A n Asp Arg Leu Thr Au Val 740745750 Ile Al a ser

Ile.l s Pro G n_ Thr r s Val, Ar [ g Tyr
Pharmihy s b p gttt ety DPRplfiyal g bt kg on o
FACS-Saijir o wAlytonRite, Lisisg Qédﬁlmstm&WSEr(Bleﬁsn VadkiBern, SanrJobe CA).

Thr Asp Leu G n Pro Tyr Met ‘Arg G n Phe 785790795800

Val Ala H's Leu Gn Qu_Thr ser Pro Leu Arg Asp Ala
val Val Ile 805810815 CGEFAMLBer Ser Ser Leu Asn Gu

,cytotoﬂcerlsﬁﬁph‘éeyte@:TL}gysa?he Asp Val 820825830 Phe Leu Arg

83 5 82%@% %geglw%;e ()I?’canmﬂ:&1 by remowr% tilel s%ale%rn%%:xﬂf ﬁ%@d mice in a

sterile 1Baupge foliowdddyi sp@ee@cksampn fooRhtsratingyon amétalGired. Besl dyad cells

were reﬁo\(re& b oﬁﬁ&m %Xd(ﬁ?é 1 11 8F 888 FPRY to HY cu&i11 &8 38888ng for |

S As
NP0 s i AL B X RN
plate (2L1al 4§ c@llaﬂ%ﬁﬂ)\iﬂ IproAsge A fhe I?lnmm&gmlcq)eﬁﬂdﬁé&ﬁ@lﬁéﬁna‘l/abndﬁﬂrahon of

10pg/nfl ﬁa@%%&%@gﬁaﬁﬂi}a@ gx’ta%‘% ‘ap be, ('E@i‘fo‘?‘%giacé@ rAﬂ-&y 3 of culture,

recomb«gant husppndl 2 wsﬁxmh pomantr@lpsy,'é@@léfgﬂweﬂs aﬂéﬁd Phe Pr o VaI
G u Agpr éé%g?o v oﬁgn‘ﬁa aseé‘vé’e RAeredad ar&l’ng%ﬁQQWI x 106
ro a.m S eu Phe Pr
cotsinyby oS GE s eTBO SRS IRPALrnl L &5 cpaeneiipn. Coll
were laBeed Adth 503100 ET 5 Grftubkyat 34 for Ar]:@ufﬁh ﬂa%ﬁ@élﬁ@x?dﬁe Beshetl lttece times
i e Bl O K SR b g 1 10
lls/mlar g Leu Lys Cys Hi s ser
CTL assay was performed by plating Effector/Target cells with E/T ratio at 100:1,

50:1, 25:1 and 12.5:1: After 4 hours of incubation, plates were centrifuged at 1200 rpm for 5 min
and the supernatant was harvested (30 pl/well). Plates were dried overnight and counted using a

Beta-plate counter.

EXAMPLE 6
Mice Imnmumization - _
Female C57BL/6 mice (H-2b) were purchased from Charles River (Lecco, Italy).
HLA-A2.1 mice (HHD) were kindly provided by F. Lemmonier (Institute Pasteur, Paris, France).

BALB/c mice (H-2d) were purchased from Charles River (Lecco, Ttaly). Mice were immunized at
8 weeks of age. Fifty micrograms of plasmid DNA were electroinjected in a 50 pil volume in mice
quadriceps as previously described (Rizzuto et al. Proc. Natl. Acad. Sci. U.S.4. 96(11): 6417-22
(1999)). Electroporation (EP) was performed as previously described (Zucchelli et al. J. Virol.
74(24): 11598-607 (2000); Rizzuto et al., supra). Briefly, electrical shock consisted of 10 trains
with 1000 square bipolar pulses (90V/cm, 75mA, 200us/phase). Ad injections were carried out in
mice quadriceps in 50 Wl volume. Cell mediated immune response was analyzed at the indicated

time.

EXAMPLE 7
Genetic Vaccination with Plasmid DNA Coding for TPA- mMTERT(AI)-LTB Breaks Immune

Tolerance.
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99510001005 Leu Phe Leu Asp Leu G n Val Asn ser Leu

G n Thr Val Cys Thr Asn 101010151020 Ile Tyr Lys lle

Leu Leu Leu Gn Ala Tyr Arg Phe His Ala Cys Val
wOoLOGHUEE910351040 Leu G n Leu Pro Phe H s G eCBEP2ME060713

Trp Lys Asn Pro Thr Phe Phe

104510501055 Leu Arg Val Ile Ser Asp Thr Ala ser Leu

Q/S T % errmlﬁjlggf YL§%§]L11 on %069%;‘,3[? i?éoﬁﬁlwéﬁﬁﬁ coulg break

immun& ﬁ)‘l&aﬁt&omﬁﬁs dfe® B%IoBSenicGwvarcAlnaniveed Gith STrgeklyenje@ams of

plasmifl 1 ZrPA G FETALEAE o 067 L%Sé{oégﬂa&%ﬁ%é EM FIGEMPLE
Elevenﬁﬂsoafﬂﬂfs Iqsm»ecmg syrlepogattes Ve hobtppeddre individis! migey which were

used to'-a&‘l& k@thBrceli-Hediated imifihe k@Ponse by IFN-y ELISPOT assay and by intraceltular
K 1138ééf5ThrAIaLeuGIuAIaAIaAIaAsnProAIa

cyto ’Iﬁ’é BP% Asp Phe Lys 114011451150 Thr Ile Leu Asp

Ser Afgitifbrasperibic GrNY seretioh &Oﬁhﬂhﬂlated_ﬂdﬁn@yﬁes%as measured using

three p&&l@ aft f‘ﬁﬂé‘f%Rﬁp&m&§ oﬁrrﬁ_pi@ﬂ% T afhiy éﬂc@n‘%&éﬁ@ e énltlf‘e mTERT

s I'le Leu Ser
protemwé[ihe ngPéy ]swﬁ GIEOF N WAt W%i}laé PPPReTRPVepRg the TIERT
region &&35h19%0 1389512@&1113161“ S@bol@veys obirposedrof PO indiiduabpepBides covering

the mT¥%é’5rE%1£6 %aaz?g(?%gl i_ll ‘?h %‘ERl"_F -3 p%fl Jvas lcomefsed er 78 N}Ed%wdual
peptides pavenmg i TER T Apgjon freml@ﬁ@i 20 512223 OASThRegRifye cm@rotmrtokme :
produc%lg\g%@ﬂsé—%éasucﬁ uﬁﬁi_ﬁ’ sﬂrﬁ‘n%lgﬁ%ls %’tgee ?{ﬁllarllog S ﬁ*ﬁgl D}‘WO at the same
concenfgfonGiH ot sebir thed HOE POUIESSSTEHETHIE P dIupSbazanst e
LTB adfddftwas sl detecdetBis wi2bpdoNAf 2Qih3ividdelt 15Hiner mptides overlapping by

11 aa a§c§3 8(9\%13% theze%gre I?ﬁg&:qélgfé 'E-E%ggg éﬁ})dtsl'lﬂ- 959% that é&gma&on of mice

aa ac tacdgag aga
with TR @g%ugg@@dgwgg@ (CMI) against the N-

terminaR 8&t &tnﬂﬁﬁ%gi%ﬁi &gﬁg @Rmst%ing 868 ANETREAARRI CERT-1 and TERT-2
peptide pools (FIGURE 3). CMI against L'TB was also detected by ELIspot (FIGURE 3).

'To better characterize the T cell response elicited by the plasmid pVI1J/TPA-
mTERT(AT)-LTBopt and to identify the CD8+ and CD4+ T cell subset responsible for IFN-y
production, IFN-y intracellular staining was carried out on vaccinated mice splenocytes and
analyzéd by FACS. Data obtained by ICS demonstrate that genetic immunization of BALB/c
mice vaccinated with TPA-mTERT(AI)-LTBopt clicited a significant CD§™ T cell response
against the N-terminal region of the TERT protein (contained within mTERT-1 peptide pool, see
FIGURE 4). The CD4" T cell response was mapped in the central region of TERT (mTERT-2
peptide pool). In contrast, no CMI could be detected in these mice against the C-terminal region
of the protein (mTERT-3 peptide pool). A CD4" T cell response against LTB was also detected
(FIGURE 4).

To further map the CD8+ T-cell response, a midi pool of mMTERT 15mer peptides
was used. Each midi pool contained ten 15mers, which were each individually contained in a
separate midi-pool. Therefore, a positive reaction of 2 midi pools would unequivocally identify

-one individual 15mer as being immunogenic. Because CD8+ epitopes are always 9aa long, any

CD8+ peptide is contained in two adjacent 1 lmer peptides. Results demonstrated that the CD8+
T-cell immune response was localized to the TERT region included m 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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gtgctgctgc tgccctgeeg tttgtgagga tacaggaccc Page 4
t gt gt ggcgc tgagaagcct gactgggccc tggtggccca
cgtgtttgtg 60 gctgcggagc 120 tgagggcagg 180
wogheesggt g 240 | TRO119Y PCT Se ggggCxgTE®R20607/060713
gCCCCCt ccc tggt ggCCag agt ggt gCag gctt cgagcet
gct gaacgag ggagct acct gcccaacacc thIgagcag

and tes[eg,t g?@%gﬁ'@a@g ﬁ’g%c v CC:@%%? %%%@c mice was identified in |

the follggligotgeoc: @TERICE0H W&\SEQ&@&\N@@ These results
demon&&%@@ﬁ%@&nm%@&%c GRHGECR R g@gJ/T BAIGFBRIILTB could break

cagaacgc cttccagCtg gcgatggcca
m“n“n%é@%%‘? @GG%E%%E@%%@“&CQM ggtg Qi ctgtgeag
aac C C gpGgafimg fitg 6bgbd goRBALREOa ke (GHRIAE m mice were also

immunf SR AT SR g eng Aor Grv E A TSR A RERE A mope. Dy
intraceliddrotpyuawas tauehot ga vesistagaoieg @aa@ﬂea@g]t analyzed by FACS.
Similar98 t GG ROGH Sn AORREPRIIH ¢ Eﬁéecﬁotl&&ﬁﬁ al Q&ﬂ@ﬁ;ﬁ@ was broken in all B6

mice. zggq.l agagt 3 agggl grgjgéa Ccac%%mkg%%g@gv%geca tected by 1CS upon

Sm““laﬁ@m@hg@m @@ﬁﬂwemmmmei gaga aggccgccat
c%%ca
ggg %Egt g % g&5y C%?&{ gonsg%ﬁccfﬁcg%g%ﬁgg%cc%ﬁ&?m C57BL/6 mice was

cat dgaaata

primarifyguasad tyeaydsetbe ceontrab ragiopod élnq TERY payjeig gpool mTERT-2).- A
weakerc@lﬁg-pﬁﬁjﬁﬁ% 19§86V A0 0IR AL ABAGH Ghd @ TRRIPehtide pool-1. The CDS+

mmg%%g%%g@%mgst i Bbriric @&“@@%@%@x%g g st above. Two CDE+

epitopes o@gaideafed gcBagaAhe Atst | gﬂggtmgema gedugnat edsgogpped to the aa sequence

L
mTE %WIN@ ?é%?ﬁ Zg LfE @%gg@%ggﬁ&pe was mapped to the

sequenest @E‘E (44 g}@clﬂ@@ Addtenely. e CD4+ immune response
was locféﬁ{zéd(% ARt EER @e’@%rfoﬂ'ﬁ?&g Gieptille ﬁﬂﬁirtltimaﬁ) No immune response
ca ac at . cat.caq C agcacat cga
“msdﬂ@ggﬁ %ﬁ%ﬁélqg%?tl g&@“@éﬁ@%&é% c tcgccgecat
ct ct aSguitg to thg wesniieobthintd with dAldb'e mi@OdFgcribet above, immunization

and andBsRARAGH %s%géﬂt%ﬂﬁ.ﬁér 3k 668 nid0QnRGA M9 TEEINTERT(AT)-
gcggaacga aaacgt ¢ gccagaggc ggcctcccat

LTBop g@&l@@&f&? cap Oregk gamepmtpkerence iy Hisdnt ERh geiisag d bergfige. taken
togethc@a66iile GbRthel GHAMBADBIC 48 BEGaRE Grlikddhgakd BeLaglERT(AT)-LTBopt
. tqgt atc ccccct taca
fusion 13 RERC RS REET B P dpe-E 0T Rl pRE s
agcagaggca ccaagagaca cctgagcctg 780 gccagat gct
accccgtgcc tagagtggag 8aQaegEa@eggca agagcet gggt
gcccagcecce 900 aaggacct. agcaaggg caaagt gagc 960
CW“ﬂWﬁéﬁeﬁwﬁéﬁgE@géﬁﬁﬁg% 3@@ Syct g 1020 aggcctttca

tcgaga@gmgogﬁatgﬁ@ﬁd@nd@ﬁmaaamgaﬁag@ﬂhbdmkguh@qgoWUca@wﬁyof
TERT- gq%g%t@%‘?f & %Q%gm b Ghizd %%t&% 89&%%@@?1 rP#R0

ggc g gagaccc
mTEREd)-4dGgpt B@%&‘:W @ﬂovm@af@d@m@eca@@t @é?é@é,d pV1VTPA-
mTER”F?Qf—EQE%ﬁ@ follS38 RoasarpeRcoRINHE ecﬁéstdb%mgﬁnﬂémwdm

mico wEQUAIGLD 50 Lt Jeag s I BB UL TPl s Jreag stimulated for

one weelc with goaagnibo2éhiapepidg afiik Taa tt YECEQY CatSPic SHOLUD NO8D) to
obtain z?ttv?tgcg %tﬁf% tlcc{ hgt A%@gcosgﬁg%g& tutnb QelP@%@ﬁq ﬁkson et al.
4

Cancerg%ggg?é X 3 2'9 s

—n-'-

@% 8%)3%@@@ Yacegal aﬂgl ﬁ Ef@ a%@dfg@dhe
immunABEERE BYARle AP BbaIA AN ATCLE ab BE USedl R cdBCthg @R Assay. The

ctc cat gct gaa 040 cagcg,..tgct gggcat :

sotivatglol (s e TR Oh e o e PReh R smagpratio
Activatedt galigagantCloghk ¢mgggocsai d and giaps@Z2 thogad trodtic fetivity on target

actgcat cag gcagtacgcc 2280 cacaagagct tccggagaca

ggt gaccacc 2340 ttcctgaagg_acctgcagga tagcgacgcc 2400

cagagcat ca gcatgaacga gtc %gcagc 2460 aggcacagcg

t ggt gaagat cggcgacaga 2520 ggctctagcc tgagcaccct

gctgtgtagc 2580 ttcgccgaag tgcagagaga tggcctgctg 2640

accccacacc tggaccaggc caagaccttc 2700 tacggctgca




10

15

220

25

30

35

145150155160 Trp Met Leu Leu Leu ser Arg val Ay Asp
Asp Leu Leu Val Tyr Leu 165170175 Leu Ala His cys Ala
Leu Tyr Leu Leu Val Pro Pro Ser Cys Ala Tyr 180185190
woGhes/0Madeo Cys Ay Ser Pro Leu Tyr G n |l e Cys PATEPTIN/060713
Thr Asp Il e 195200205 Trp Pro Ser Val Ser Al a Ser Tyr
Arg Pro Thr Arg Pro Val Ay Arg 210215220 Asn Phe Thr

R e e e
NO:205€eFhefmg 1EHcy sﬁﬁwed@ﬁerm@e%&mﬁﬁom sctivey rédemglieum §06 (mouse
#1) to 2% (o3 s\ Arecti sl BiToldPL VY GV Bro Hs Arg

dn vﬁtes%unch%@é@%mm@cmmupﬁ Espepse @a§ indyecdyppn %Nﬁ

immun¥a@tionRkgh BRA-IRTER X ) ANTRopeis sBIfan284 20 BB/ Chtite\(BIGIFRP 5).
Thr Ala Qu Lys Asp Leu Ser Ser Lys Ay Lys Val Ser

305310315320 Asp Leu Ser Leu Ser Gy ser val Cys Cys
Lys His Lys Pro Ser SerE323830835 Thr Ser Leu Leu Ser

CompaPJthe If’rfnﬁlu%%nﬁt? f\‘%ﬁ ARLRERD 'Tﬁﬂﬁycéﬁ&ul%’{ 0 340345350
H's Ph u Tyr f{r 1%‘?3 F%\éi?

GI y GIf wa@ébgmwmw Fngritess OmeE PEei fysgd to LTB
encode$®Y pAI Iy TPQ&&I}@ERTFAI)—LAE}bp&,&U a Hoh-s3010@ d 5381 Gf yn TARA (Al gwithout
Ty LT T W
EXAMPEE Ser Arg Arg Tyr Trp 40541_0415 Gn Mt Arg Pro_Leu

Phe G@o%ﬁf kALY &l w&%'ﬁnﬂuﬁm@& Fits lllwvc‘é gﬁﬂ)ﬁéséﬁgaSmlds

ov1IR kR TRAR-GliSoni 61 a5 T 1 0Dl T RefinfedsPonst was pronitored

by IFNY hitra&‘ﬂ]liﬂaPBi@:mEfgmshigSthé_ﬁﬂ‘ Eita Vﬁé’p(l%ﬂﬂﬁﬁﬂlﬁﬂomm_mmﬁaf gequence

roio A RAE OO SRl

Leu TRgsubisyndregie ma‘gT%gnTE T(AI -LTBopt is a better construct for the

' inductlon of a CD8+ immune response against murine telomerase than mTERT(AI) (FIGURE 7).
~ The difference observed in CD8" T cell response induced in the group immunized by TPA-

mTERT-LTB(AI)opt is statistically different from that obtained using the mTERT(AT)opt in the
context of DNA immunization (p=0.04 student t test). \ '

EXAMPLE 10

Comparison of Immunization Regimens

The anti-mTERT cell-mediated immune response elicited by immunization of
BALB/c mice with DNA TPA-mTERT(AI)-L. TBopt plus electrical stimulation alone was
compared to the immune response induced by a diversified prime/ boost immunization regimen
using DNA TPA-mTERT(AI)-LTBopt plus electrical stimulation as prime and Ad6 TPA-
mTERT(AT)-LTBopt as final booster of the immune response.

Groups of 10 mice were immunized with 5 weekly injections of plasmid
pV1I/T ?A—mTERT(AI)-LTBopt. One week later, a booster injection was given consisting of
either one additional injection of 50ug of DNA plus electroporation. (EP) or with 1010vp of the
Ad6/TPA-mTERT (Al)-LTBopt. IFNY intracellular staining was performed on mouse PBMCs to
assess the resulting cell-mediated immune response. A peptide encompassing a CD8" T cell
specific epitope mTERT 167 (AYQVCGSPL; SEQ ID NO:20) which was previously mapped to
the N-terminal region of TERT, was used as antigen. Results indicate that the amphtude of the
immune response elicited by the DNA-EP/Ad combination was 4.6 fold greater than that which
was observed in mice that had received only a DNA-EP regimen (see FIGURE 8).
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485490495 Asn Gu Arg Arg Phe Phe Lys Asn Leu Lys Lys
Phe Ile Ser Leu Ay 500505510 Lys Tyr Gy Lys Leu Ser
Leu Gn Gu Leu Met Trp Lys Met Lys Val 515520525 QA u
WORmB/EysoH s Trp Leu Arg Ser Ser Pro Gy Lys PEIMEPA]/060713
Val Pro 530535540 Ala Ala Gu H's Arg Leu Arg Gu Arg -
Ile Leu Ala Thr Phe Leu Phe Page 6
| TRO119Y PCT Sequence Listing October 2007.txt 545
550 555 560 Trp Leu Met Asp Thr Tyr Val Val Grt Leu
Leu Arg Ser Phe Phe TyrEXSBWI®SIAS [l e Thr GQu Ser Thr
Vaccinith xﬁﬂ]{‘TPXSmfﬁﬁT@@ Eorli SuRBFGINIMAT 9 Lys 580585590
s Leu G n,_Ser e dy val Arg G n
H| s L@ @WB%@@@@B&F -§pogific 1 lwp}gmﬁéq&mss ceylg, gﬁt@ﬁﬁt@@ anti-

tumor &fdat, BALKA ﬂnéé&kferél‘h@a‘rbﬁi sithiitife (bemidalE6ARGR20 dAGHahyT fh&dfﬁhﬁe by

,m“ape’é%%@l@éég% 65?5} B“‘Kg‘ﬂ Qéﬁ‘““aig‘?JLirea tOﬁ}fenglel\"/"%ih%) ﬁa“\rér%“‘{’ge“ leads

- to prog8essiv um@alevelenmeityn fﬂ@mbd%@@@@&%bg apéreant enypGoymatag,

adenonﬁ{ gn(i-rﬂ?a]l chcﬁJoglaS e(‘,;heﬂl&l ﬁ%ﬁm&tﬂof EHele N di@%bt ?ﬁ%@gﬁo
mm@ﬁ@lpﬁlamﬁf &s m@m@@@% R @Py%(éé} %EPP deay e
responﬂ%&‘lbnﬁsﬂabm@ tHak pre¥ipusiNfounthin ndu-pe 80D MY {Ofta Ab’gshAiNa) Phe

Vi

Vo 88 o ekl S T P PR et
carcinogeesissBANBE rmoe VRO Eited Wrzls%@? ignyunized bMQNA/é(I’UOGCG by

elecﬁo#&hﬂ&@Dﬂ@P?%h?l]&ffﬁ&%ﬁEf%’ ?)\%?B@é%c%ﬁgm%rﬂ@%%Z@gule

describegjn W 755760765 G n Val H's Lys Ser 'he Arg Arg
G n Valwektyrmith wetseeutiSmizeAd P wieeks afiZ0he BEgiiniGe of PMH Trgatment to

o oA S A A S e

significayt gedpstion pichodle thepambag oif @615‘811 ¢ mumber of adenoma present was
observed in vaccinated mice compared to non-vaccinated mice (FIGURE 10).

. The efficacy of mTERT vaccination on a later stage of tumor development was
also monitored. To enhance and sustain the immune response to mTERT, mice were subjected to
fepeated DNA-EP TPA-mTERT(AI)-LTBopt and Ad6TPA-mTERT(AI)-LTBopt (FIGURE 11).
The immune response elicited in these mice was comparable to that detected in BALB/c mice
vacemated with the same DNA/Ad regimen and not treated with DMH. ,

Twenty mice were euthanized 30 weeks after the beginning of DMH treatment to
count the number of ACF (aberrant crypt foci) and of adenoma formed. Like results seen with
early stage tumor development, a significant reduction in the number of ACF and adenomas was
observed in vaccinated mice compared to non-vaccinated mice (FIGURE 12).

Finally, tumors found in vaccinated mice were smaller in volume compared to
those found in non-vaccinated mice (FIGURE 13A). Moreover, histological analysis showed that
the tumors present in vaccinated mice were at a less advanced stage compared to tumors in non-
vaccinated animals (FIGURE 13B).

EXAMPLE 12
Characterization of pV1JTPA-hTERT(AD)-LTBopt.

7‘ The immunogenic potential of pV1J/TPA-hTERT(AT)-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 HILA class 1. HHD transgenic mice were vaccinated
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G u Ser Ser Ser Ser Leu Phe Asp Phe Phe Leu Hi s Phe
Leu Arg His 820825830 Ser Val Val Lys Ile Ay Asp Arg
- Cys Tyr Thr G n Cys Gn Ay Ile 835840845 Pro Gn Qy
wOo3p0s/B8T60Leu Ser Thr Leu Leu Cys Ser Leu Cys peireEr@hor/e60713
850855860 Asp Met G u Asn Lys Leu Phe Ala Gu Val Gn
Arg Asp Gy Leu Leu 865870875880 Leu Arg Phe Val As

| p
Ph eu u Val Thr..Pro H s Leu i 0
by DNAEP 18 2 B eesRanieBiprsf S e of basod PV AP G §r (APE TBopt. The
induceimmiye reons<O0898504d By SCHeh nitePBER. [Téhe hGER Tliysmifbpenic
Y/ 1

pepideiyreiflyaffido RANTIT Y5, ot FLATRAT B UM et
antigeng %@3@@@9@ sguctpe oV a¥ pReviapslydegeribed; ag e strong pinggplor piLAgAg and
inducerlFCIEsetIAY iV B Lel B2 vAADS RRAE 2RRPin(N It ¥ al SEankdriR h
161;1;3% 7%4 2@? ThreSer Ile LyséT%?QlSer I_(Eﬁpo%lhr %655?0975858&%

( )P%{el ﬁ( ﬁ)‘val Phe Lys Ala Ay Lys Thr Met Arg Asn

Lys LResilswbgdedstaedl Bece Maived that oir gyetagn, 1376 of (B 8Hicells

o PSS e SSER B SIGChe 10,

. Leu | yr . e Ph )
Resulty iggicaty ﬂ@ié@ﬁdﬁ%ﬁ?ﬁﬂw\wﬂﬁm VpheEnci jeadiggly isdyanupggenic and
induced & €11 A-A2 ket dOCPR émAGRe Bsponk®25 1030 1035 1040 Arg

Val Arg Lys Asn Leu Thr Phe Phe Leu Ay Ile Ile Ser
Ser Gn 104510501055 Al a Ser Cys
Cys Tyr Ala Ile Leu LyEXAMPL¥sI3Asn Pro Gy Met Thr

| CharackABARETIARL Rebrols: NSl B oSater RABHIERITAD 1Rtk

: AP
g TR oS A et L A pGiEs 2. 1o
construét cdnifRBasl®¥d-REE cbéomglreith ehcldxsitptiog oDot@eratidfdhat were added to
oo RS P SN M BTl e
could ngj be mpepedino fivisher Tesking was performpd oplyavith AdRTERADPr o '

' éL a G_Trl%e _ﬁglré hITiERT(AI) const&ﬂe@%z&ir?e@t%%l %cgr i%s?iéo%ﬁ%_cl ilf¥S Bn the
immung agepea ssd VAR & UELLGUERIS Bioc LU P ristsyere
vaccinafdirby@DNAFER WY ifjlectidnl af 50 ug of plasmid pV1J/TPA-hTERT(AT)-L.TBopt and
boosted cither with a second DNA injection or with Ad6 hTERT 1010 pp two weeks after the
first DNA injection. The induced immune response was measured by using the immunodominant
peptide for HLA-A?Z allele hTERT865 previously identified. Reactive CD&+ T cells producing
IFN-y were detected with high frequencies. As shown in FIGURE 14, the amplitude of immune
response elicited by the DNA-EP/Ad combination was 3 fold greater than what observed in mice
that had received only a DNA-EP regimen. '

The results demonstrated that h\TERT specific immune response primed by
injection of pV1J/TPA-hTERT(AI)-LTBopt DNA was amplified by boosting it with Ad6-
hTERT(AD).
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115511601165 Asn Asp Lys Ile Leu Ser Tyr Thr G u Ser

Met Ala Ay Lys Arg Gu 117011751180 Met Val Ile lle

Thr Phe Lys Ser Gy Ala Thr Phe A n val Gu val 1185
wolbEd043%95 1200 Pro Ay Ser Gn His |le Asp 3em/EEe07/060713

Lys Lys Ala Ile Qu Arg Met

120512101215 Lys Asp Thr Leu Arg lle Thr Tyr Leu Thr

A u Thr Lys Ile Asp Lyﬁﬂééﬁﬁiigﬁlzso Leu Cys Val Trp

“Asn Asn Lys Thr Pro As Wa Aalle Ser

Cmnmmﬁ@aiQAEIZZBNNBMyGhbuﬁdbybﬁﬁﬂmmﬁmﬁxmﬁﬂﬂﬁﬂlﬁ 3711

<212> ﬁ%ﬁ?&u@é@ﬁﬁg&b %&Eﬁ%%@ﬁ!&ﬁn %'?x&%teﬁ%ﬁl%éwas further

hTERT(AI -LT cccagagccc ctgcccctg
charact@géegl Ctgst‘ugg W)@E éct@@@éggé@ @Eac&g@teq a&p]ésgagamst tumor target
cells. $PELLGECHE dgmagiagd @ﬂ:egﬁ@@ saglead ﬁmﬁa@@fﬁﬁ?@days in the presence of

the thlg‘g’g%g% fide @%@?‘ggﬁ%;% gﬁé@?ﬁ 9 Thereafter, activated

CD8+ §agliscwert tasted nganss cagd ccﬁsgfog d}ggdyncg@tlg@cggx@r release assay. Hela

cells st&ﬂy‘?ﬁ&ﬂ‘s@e%@e‘& 1b REHEGHS &Jﬁ@ﬁ@mgﬁsﬁ%ﬂ&wf@&@sm‘s on HHD mice

(HeLa— G C%g é@ed@é g.:?rggtté{eﬁg %gﬁadz qu%gq% t% g%{: aléher loaded exogenously
with thg goeiiggacy peptie BRI 66 @g aetgil! honedgddrg @ad an Ado6 vector coding
for hTIg‘Ig’Fc;]ﬁ }cfeg {0 en%gge(flt {Jﬁigvgr e%é?egg {1d Cl“lgRgIC&% glgch a control, target cells

gccag gt gctyg

were 11@'@@@0\@@:3@@&@@ a@@gtcgé@g Q]g@E]égl;‘]@Q;regg‘@g g@@’@la’c CD8+ T cells induced

by the F4e-SERACERS:THHIAGAIIC 1005 CELoReLeHEREBGhe hTERT antigen
gtgctgag tcctgggeag ggtactggea acggegtget
GHGU%E é gccag ccagacgcct tgcgggcctg ggcggttcct
t gcaggaact gcgtgggctg tgcactggct aaaccacctt
agagcat cgg aagt gagaca %%@@%%i g3 tccggcggga

t gaact acga acatccaccg agctgtactt tgaccgaagt
Charactgiestipngd grgmg@@j@gg E @gfﬂ%& Yacseimbhesug Monkeys.
gt gCoqea GAmagGeRIRE 61 the GakHe ¢adctha86i HIBIf@GPRased on DNA prime, Ad

e e LR T TS g

and rheseeliERE stquenzgs 86 apicrary yes cyyicdas gy gagor role in determining
vaccindi6h 9ARGACC agagaagccc ggtgcagetg cct gagaagg
gcggaacacc gacctggaag cgt gccagcec gat gc
ccagadfascciationpgiosg! geaec 9ot 1@5‘@ ggﬂA-EP (PV1H/TPA-
hTERTSEEH Cﬁﬂgftﬁecﬁ&gg@eezﬁ@@rﬁwwmg GoeOt @Raafkrghe last DNA-EP

treatm&? en dgvgl Cgccca&%g ﬁ‘?ﬂk@‘ Kd6-hTERT, 10 vp) 2
times v&c Og]% nggnr@lc gjgn digwgggtm gt%%éagi g%ggéere collected every

week. Ne@RRE ‘Effgcﬁs SOEHRAIAY IS v@@ﬂbﬁ@&ﬁﬁeﬁ%@gﬂﬁ@ﬁ §1gns were not observed.

agaCCcCcccC ct gt acagca cccagcctga at
CUgt ¢ 4Bt GO AT GERE CETURS JO6 ROHOE 06 GRS ISPOT assay of PBMC
using hrrﬁggtlgpﬁdecpo@@mgartt@ choat dagribédia FICOGRGEdcmd a peptide pool

COVCI‘]II% %eg]t, St %ggl 1 B grf‘u:hg Les 81%%; 92add,dg g?%%%& Ghe signal obtained was at

acccggcc ac
least foyrlarnesdughey than ée bﬁ&hg@ mg@@ctmty@é@i@a& st gepdedsgighe induced
CMI in@f2at38 %ﬂ%&%&%%@&ﬂ)ﬂ@ﬁ EG0 f&taﬁ@ﬂﬂle Fef QUIIBAP treatments

in four %%%’ Quf %g(é %g@if %[é%ﬂ% 86& gf%‘ggé AR %}Eﬁtﬁémse was

observed2fftegtht dﬁﬁ@d@dA—lﬂi @Fﬂ@[@iﬂ @ﬁm (T'he ghawoagspongg gagdsgmeasured at

0)

the end%i’@:l 0 geg g%g%mg%ag%g 2 r %%ﬁ&g%%gs%g%%&%%cﬁcate that the
Ad booyig @d@g@k@@g@’@n@@@@@@g@%@ @ggg&,(g dggcggegefore the

power Me@@gﬁgéﬁ%ﬁl&lﬁﬁﬁﬁﬁﬁ &ﬁ@ﬁﬁﬁ&%ﬁﬂﬁ@éﬂ HOBiE GRSt intknt.
0 ccggcgccag gagactggtg 1080 ccccccggag actgccccgg

1140 agctgct ggg caaccacgcc 1200 tgagagccgc cgtgaccccc
1260 tggccgctcc cgaggaggag 1320 acagcagccc ttggcaggtg
1380 ctggcctgtg gggcagcaga 1440 tcagcctggg gaagcacgcc
1500 gggactgcgc ctggctgcgg 1560 ggctgcggga ggagatcctg
1620 aactgctgcg gtccttcett 31680'tctaccggaa gagcgt gt gg
1740 gagtgcagct gcgggagctg 1800 ccctgctgac cagccggctg
1860 acatggacta cgtggtgggc 1920 ccagcagagt gaaggccctg
1980 tgctgggcgc cagcgtgcectg 2040 tgagagtgcg ggcccaggac
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Gn dy Trp Arg Leu val A n Arg Ay Asp Pro Ala Al a
Phe Arg Ala 354045 Leu Val Ala A n Cys Leu val cys
val Pro Trp Asp Ala Arg Pro Pro 505560 Pro Ala Al a
Pro Ser Phe Arg A n Val Ser Cys Leu Lys du Leu Val
65 70 75 80 Ala Arg Val Leu Gn Arg Leu Cys Gu Arg
WEHA Asn Val Leu 859095 Ala Phe Gy Phe Al a
T%)C%M%ESGy Ala Arg Ay Gy Pro Pro Gu 100105110
Ala Phe Thr Thr ser val Arg ser. Tyr Leu Pro Asn Thr

val Thr Asp nh&@i@&léﬁmmcale@mpﬁ& @sy uS8Ee & cRbadeR tRat

coae S e i Sl RO E A S e
fusion pl:été iDLk an/isl ERN &aftim , $ieed Q/eSBAhhm]’t}df Feoli Yedt 14bils

entero IR b Rinfer o AP LI Bol ik b e of

amino adidy afsef fartlyin $HQ EDWN@psan@iwheaviy thel fasiat proxﬁslm istjapatdepf producing
: [*853%92_05 Ala Gy val Pro Leu Gy Leu Pro :
ammm%?éareé%cglsgn;b a Arg Arg Arg Ay 210215220 Ay ser A a
Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg Ay
225230235240 Ala Ala Pro Qu Pro Gu Arg Thr Pro Val

Ay dn dy Ser. Trp a_ 245250255 Hs Pro. G

A Gy b hegmielels B e PHEAT b Wherede sSaishioipfyclootides
encodinPRTERT has been codon-optimized for highREdk1 B6ré¥sibnSe g haman cell.

Li sting October 2007.txt Ser Pro Ala Arg Pro Ala G u

GQu Ala Thr Ser Leu Au Gy Ala Leu 275280285 ser Ay

Thr Arg H's ser Hs Pro Ser Val Gy Arg Gn Hs H's

Ala 2 029 S Iy
B o Sﬂ%?lﬁgl%r g&gnﬁﬂ%c(%%ﬁ_f 0(%—%.155131 5 gvrhetr%grgthg %1P P@e i Iﬁlcléotldes

| encodmg\MBdlaﬁ bwn cqdes-qntisnipgdefor bighslgyel gapressign imayhumag cell

325330335 Lys Gu G n Leu Arg Pro Ser Phe Leu Leu Ser
Ser Leu Arg Pro Ser 340345350 Leu-Thr Ay Ala Arg Arg
Leu Val Gu Thr Ile Phe Leu Gy Ser Arg 355360365 .
4. The nucleic acid molecule of claim 3, wherein the sequence of nucleotides

eﬁcoding LTB and the sequence of nucleotides encoding hTERT have been codon-optimized for

high-level expression in a human cell.

5. The nucleic acid molecule of claim 4, wherein the sequence of nucleotides

comprises a sequence as set forth in SEQ ID NO:5.
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Pro Trp Met Pro Ay Thr Pro Arg Arg Leu Pro Arg Leu
Pro @ n Arg 370375380 Tyr Trp G n net Arg Pro Leu Phe
Leu Au Leu Leu Ay Asn H's Ala 385390395400 A n Cys
Pro Tyr Ay .Val Leu Leu Lys Thr His Cys Pro Leu Arg
Al a 405410415 Ala Val -Thr Pro Ala Ala Ay Val Cys Al a
Arg Qu Lys Pro A n Gy 420425430 ser val Ala Ala Pro
GQu GQu Gu Asp Thr Asp Pro Arg Arg Leu Val 435440445
A n Léu Led purdiedifysion protait caypprisinga inupanejpigipsergyerse
transcri ¥e 'T@R@'vaﬂé%?&%ﬁ@o @B&uﬂuﬁt SVE. doBithed1GbiRY fﬁﬁéf@ﬂd)inﬂLTB)

protein @hgrepa, y&l@kﬁiﬂ% ﬁxsmnd)rgé{,p prfsggé é%glgzggbg) s (515 as set

forthmls@a)msmw% Gy Lys H's Ala Lys Leu Ser Leu dn GI u
Leu Thr Trp Lys Met Ser 500505510 Val Arg Asp Cys Ala
Trp Leu Arg Arg Ser Pro Ay Val Ay Cys Val 515520525
Pro Ala Ala Qu Hs Arg Leu Arg GQu Qu lle Leu Ala
Lys Phe Le ThlichestidBbicsak oYalidyr, Val
Val C?'u Le%‘%g%§ira§6‘g Bie atugfek BA5550555560 Tyr "val
Thr du Thr Thr Phe an Lys Asn Arg Leu Phe Phe Tyr
Arg 565570575 Lys Ser Val Trp ser Lys Leu G n Ser lle
Gy l]e Ar GInHl u58585 0°Lys val. G n Leu
Ay Gu Lelheutienal i Teriown Aol (S g SieTsn

-adeno\rlﬁrsg;eaou Ala Arg Pro AI a Leu Leu Thr Ser Arg Leu Arg

Phe Ile Pro 610615620 Lys Pro Asp Gy Leu Arg Pro Ile
Val Asn Met Asp Tyr Val Val Ay 625630635640 Ala Arg
Thr Phe Ar Ghotvagia@ of clays SAmhenimthGivectar ig alpbasniipVEbr
Arg 645650655 Val Lys Ala Leu Phe ser val Leu Asn Tyr
Gu Arg Ala Arg Arg Pro 660665670 Gy Leu Leu Ay Ala,
Ser Val Leu Gy Leu Asp Asp Ile His Arg Ala 675680685

Trp A@ Tha 3 Ipﬁ%eﬁ@ongﬁ'dm@rtﬁb \\é’éltorl%l‘f@laﬁsh& A@n Asp ‘Pro
Pro Pro d u 69069570

11. The nucleic acid molecule of claim 4, wherein the sequence of nucleotides

further comprises a leader se_quencé encoding the human tissue plasminogen activator (TPA)

- signal sequence.

12. The nﬁcleic acid molecule of claim 11, wherein the sequence of

nucleotides comprises a sequence as set forth in SEQ ID NO:1

13. A vector comprising the nucleic acid molecule of claim 12.
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Leu Tyr Phe Val Lys Val Ala lle Thr Ay Ala Tyr Asp
Thr Ile Pro 705710715720 G n Asp Arg Leu Thr du Val
Ile Ala Ser Ile Ile Lys Pro A n Asn 725730735 Thr Tyr
QIS Val Arg Arg Tyr Ala Val Val @n Lys Ala Ala Hi s
Gy 740745750 H's Val Arg Lys Ala Phe Lys Ser His val
Ser Le inant
0 Phe vl TRt R T PTR En D3 o gmbinan
hOStcelll_éQHSRFl@m&sp Ala val Val Ile Gu Gn Ser Ser Ser Leu .
Asn G u A| 7853&%&&&3@@@@&&@[ rising thehudRie add poledule of claim
... Phe kse Met Cys His H's Ala 805810815 Page 10
1 into a\guitab, ,&P Ay Lys Ser Tyr Val Gn Cys Gn
I 1R0119Y P@B’)’ Sequlesming the isdst cdl @eleotreditRAe Whicht alBwyexpression of

. 820825
Sa‘th#i}?'Ié@ﬁ%p H%g%mby Ser Tie Leu ser Thr Leu Leu Cys

Ser Leu Cys 845 835840 G u Asn Lys Leu Phe Ala Ay
Ile Arg Arg Asp Ay Leu Leu Leu Arg 850855860 Thr Hi s
Ala Lys Leu Val Asp Asp Phe Leu Leu Val Thr Pro Hi s
Leu 865870875880 Thr Phe Leu Arg Thr Leu Val Arg Ay
Val Pro Au Tyr Ay Cys Val 885890895 Val Asn Leu Arg
Lys Thr Val Vval Asn Phe Pro Val Qu Asp Au Al a
900905910 Leu Ay Gy Thr Ala Phe Val Gn Met Pro Al a
Hs Ay Leu Phe Pro 915920925 Trp Cys Gy Leu Leu Leu
Asp Thr Arg Thr Leu Qu val G n ser Asp 930935940 Tyr
Ser Ser Tyr Ala Arg Thr Ser Ile Arg Ala Ser Leu Thr
Phe Asn. 945 950 955 960 Arg Gy Phe Lys Ala Ay Arg
Asn Met Arg Arg Lys Leu Phe Ay Val 965970975 Leu Arg
Leu Lys Cys His Ser Leu Phe Leu Asp Leu G n Val Asn
ser 980985990 Leu G n Thr Val cys Thr Asn Ile Tyr Lys
Ile Leu Leu Leu G n Ala 99510001005 Tyr Arg Phe Hi s
Ala Cys Val Leu Gn Leu Pro Phe H's Gn Gn Val
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<110>
<120>

PROTEIN

<130>

101010151020 Trp Lys Asn Pro Thr Phe Phe Leu Arg val
Ile Ser Asp Thr Ala Ser 1025 1030 1035 1040 Leu Cys
Tyr Ser Ile Leu Lys Ala Lys Asn Ala Ay Met Ser Leu
Ay 104510501055 Ala Lys Ay Ala .
Ala Gy Pro Leu Pro ser Au Ala Val Gn Trp Leu
106010651070 Cys His Gn Ala Phe Leu Leu Lys Leu Thr
Arg His Arg Val Thr Tyr 107510801085 Val Pro Leu Leu
Ay SeATRUELIAPG Feguept [%ignql‘?ﬁt@eh peuitSer Arg
109010951100 Lys L&F “hr Thr Leu Thr Ala Leu
Ist@utoAliarilkeachAl & A&ﬁoﬂaomm]a%]aﬂ]m Abdtetiil20p.A.a Leu

TEL@’INE%E?EG RevVERBe ?EAGNS%XISPTAﬁigg Leu Asp Ser Arg Ala Pro

LEOTIDES ENCODING IT H‘ﬁl@ﬂéb'ﬁ Ser Ile Thr Gu
GQu Tyr Arg Asn Thr Gn Ile Tyr Thr

ITRQ’MMPEZ51150 lle Asn Asp Lys Ile Leu Ser Tyr Thr Qu

<150> 60/06r, 18t Ala Gy Lys Arg 115511601165 Gu Met Val Ile
<151> 2006+1@-Thr Phe Lys ser Ay Ala Thr Phe Gn val Qu
<160- 23 117011751180 Val Pro Ay Ser Gn Hs Ile Asp ser Gn
Lys Lys Ala Ile Qu Arg 1185 1190 1195 1200 Met Lys
<170> FaspeRe fidir windewsAveggsfiere4’Thr Tyr Leu Thr GQu Thr Lys Ile
<210- 1 ASP 120512101215 Lys Leu Cys Val
<211>378?rp Asn Asn Lys Thr Pro Asn Ser lIle Ala Ala lle _
<212> DNA1 22012251230 Ser Met Glu Asn 1235 210> 7 <211> 3681

<220> .

Arty f?% PRIA®2F13> Artificial Sequence 220> <223>
NMrERT( Al ) - LTBopt <400> 7 accagagccc tggcccctgg

<223> TPAQfEREAELEABMGCccageccece ccagat gccc ccacctttgt

<400>

1 aaatctacag ctcccgccga tgccgtgaga gaggagactg

atggatgcag aa@@magﬂtggc@@tmgctgit@ctgamtc’tmt@tgg gagrcyay &0

agccectage @cgpg%% £ 120
zggzi;g%gg%e;gggzgm c&a@g?% e 4
e waﬁﬁg@fagsa%gg‘”% Pl
cragccric @@a&agz&gg&azzéa%g R RS
tggggcgga ogtoe c§g1:uu 0 gagtatc gcﬁé&g
oy gﬂaég‘a& 32@;% SEstcpan ather o 80
ctgggctac @6&@1&9&% @aﬁagﬁg E@g&ga dd9gag 720

.\

e e gsg‘ﬁiﬁgmﬁﬁ 3

agaccegectag 6ARECRAaFeE Ge cg Syt ERUE WO cOf at @ GE@Ae 960

e %:;%z%;ms%s%aa% L

gccaggagat t@gfgga@mcdtgetg:g

ggcmcaqawgaa@@mama 1200

533333252 g@‘g @ %g% ‘eug greragrec e ‘%%g%
gccgeegty %@ §@'§ aQQ&Q@&gggiQQ&QE@gQ

gctcccgags GogPgeEacrgadage Cage tag gt agrcewggd g 1440

L el

tgcgcctgggttgcgmm CaTCYAY

gatocgtgyacrua

G e S LR

cggaagagch
cagctgcggaa@gm@mg@cggx § ggecaptacsay Fcag:@e ctafctu 1920
4

St

ggcgccagc

agagtgaag

E%@@@@Q@g gé’d]:@%c@@

rae i

g
égablmgéﬁb&ﬁlaﬁtﬂ cggpeegae 21080

Rocasstct caieree g%i%?ﬁ?ﬁ%@%t AR ¢ %@%Sé%%g

aacacctact aggeg

Cotaggratd @&a@amccdg@tdacggtag&@

R s R %ggggg gﬂgga
ggggtgaac %ggtggcggé g é g%c
gccgtgcgge gacqing ggﬁaﬁaﬁ:@w@e@tgccmt g@ec Ctgﬁitggga

ctgagcacag igaigetgctdatistag saesact c%@@?@%‘é@@’@f@ﬁ‘f%é 2640

t gagagcct g cct gt gcaaa "#880 gt ggt gt ccg ccagectgtg
gggcaccaga cacaacgagc ggcggttctt caagaatctg 1440
aagaagttca tcagcctggg caagtacggc aagctgagcc
t gcaggaact gat gtggaag 1500 at gaaagtgg aggactgcca
ct ggct gaga agcagccccg gcaaggacag agtgcctgcc 1560
gccgagcaca gact gaggga gagaatcctg gccacattcc



<210> 8 <211> 1232 <212> PH <213> Artifici al
Sequence <220> <223> nlTERT(Al') - LTBopt <400> 8 Thr Arg
Ala Pro Arg Cys Pro Ala Val Arg Ser Leu Leu Arg Ser
Arg-Page 12 |1TR0119Y PCT Sequence Listing October
2007. txt 151015 Tyr Arg Qu Val Trp Pro Leu Ala Thr
Phe Val Arg Arg Leu Gy Pro 202530 Gu Ay Arg Arg
Leu Val Gn Pro Gy Asp Pro Lys IIe T r Arg Thr

atccgdca 354045 Iglﬁl}lg{a!’c%lsaql@@ ¥ %&é %
ctgacccac% %ﬁ ﬁg'clgggg ﬁ‘gt Lg §cc’§g§ %ﬁ@ 28 Phe
T :&W L e e
rg
SR = Chandi o
gtgc 9C99 a c C e r
gtgtgcacca@ca cagq gat gé,ct aqsg g 3 %
chicdsctot oL i%i;&g i értw B QS?,&CM SO Hh S
ggcgccaagamg CCONr grov gt&:wauei}OWal Tyr

L SR i R

cagagcatctemgér tgi@i mgtmml:ﬁﬁaalch@:c tmtaaacr hptcﬁﬁmga 4Q9le Trp

aagatcctg tC r % hr Ar g
aaga

i e R R e
gacaagctgl A52002008 Gagaddgaec mysaasmcasmcmawgct@twa@igs a Pro
aac Lys Pro Leu Al a Leu 210215220 Pro Ser Arg G¥%Thr Lys
<210- 2 Arg His Leu Ser Leu Thr Ser Thr Ser Val 225230235240

:ﬁ%: 126?—“’ro Ser Ala Lys Lys Ala Arg Cys Tyr Pro Val Pro Arg

213> A,.ty,qlm.g ge@e%ez45250255 Gy Pro Hs Arg Gn Val Leu Pro
0 hr Pro Ay Lys Ser Trp Val 260265270
323 -hTERT(AI)-LTBoOpt

<400> 2
Met Asp Ala Met L)st Arg Gly Leu Cys Cys val Leu Leu Leu Cys Gly
1 10 15
Ala val phe \2181 ser Pro ser Glu Tle Pro Arg Ala Pro Arg Cys Arg
25 30
Ala val /;gg Ser Leu Leu Arg igr His Tyr Arg Glu Xg] Leu Pro Leu
Ala Thr Phe val Arg Arg Leu Gly Pro Gln G1y'g6p Arg Leu val Gln
50 55

Arg Gly Asp Pro Ala Ala Phe Arg Ala Leu val Ala Gln Cys Leu val
65 70 75 : 80

Cys val Pro Trp Asp Ala Arg Pro pro pro Ala Ala Pro Ser gEe Arg
: 85 20
GIn val Ser Cys Leu Lys Glu Leu val Ala Arg Val Leu Gln Arg Leu
100 105 110
Cys Glu Arg Gly Ala Lys Asn val Leu Ala Phe Gly Phe Ala Leu Leu
115 120 125
Asp Gly Ala Arg Gly Gly Pro Pro Glu Ala Phe Thr Thr ser val Arg
130 135 140
ser Tyr Leu Pro asn Thr val Thr Asp Ala Leu Arg Gly Ser Gly Ala
145 150 i 155 o160
Trp Gly Leu Leu Leu Arg Arg val Gly Asp Asp val Leu val His Leu
165 170 175
Leu Ala Arg Cys Ala Leu phe val Leu val Ala Pro Ser Cys Ala Tyr
180 - 185 190
GIn val Cys Gly Pro Pro Leu Tyr GIn Leu Gly Ala Ala Thr Gln Ala
195 200 205
Arg Pro Pro Pro His Ala Ser Gly Pro Arg Arg Arg Leu Gly Cys Glu
210 215 220
Arg Ala Trp Asn His Ser val Arg GTu Ala Gly val Pro Leu Gly Leu
225 230 235 240
Pro Ala Pro Gly Ala Arg Arg Arg Gly Gly ser Ala Ser Arg Ser Leu
245 250 255
Pro Leu Pro Lys Arg Pro Arg Arg Gly Ala Ala Pro Glu Pro Glu Arg
260 265 270
Thr Pro val Gly GIn Gly Ser Trp Ala His Pro Gly Arg Thr Arg Gly
275 280 285
Pro ser Asp Arg Gly Phe Cys val val Ser Pro Ala Arg Pro Ala Glu
290 295 300
Page 2



Glu
305
Pro
Pro
Lys
Phe
val
385
Arg
Phe
Leu
val
Glu
465
ser

val

Arg
Leu
Arg
545
Arg
val
Gln
Gln
Leu
625
Leu
ITe
Lys
Leu
Leu
705
val
Ile
Ile
Ala
Ser
785
val
Glu

Phe

Ala
ser
Pro

His

Leu L

370
Giu

Arg
L.eu
Lys
Cys
450
Asp
Pro

Fro

Asn T
Gln
530
Arg
Glu
val
Lys
Ser
610
Ser
Thr
val
Arg
AsSn
690
Gly
Arg
Thr
Ala
val
770
H1s
Ala
Gln

Leu

Pro Ser Pro Ala Arg Ser Pro Ju Val Pro Thr Ala Gu

Lys Asp Leu 275280285 Ser Ser Lys Ay Lys Val Ser Asp
Leu Ser Leu Ser Ay Ser Val Cys 290295300 Cys Lys Hi s
Lys Pro Ser Ser Thr Ser Leu Leu Ser Pro Pro Arg G n

305310315320 Asn Ala Phe A n Leu Arg Pro Phe Ile Qu
Thr Arg His Phe Leu Tyr 325330335 Ser Arg Ay Asp Gy
Gn d u Arg Leu Asn Pro Ser Phe Leu Leu Ser 340345350

1a9PPer. Asgieneq LTt P thg Leu Val
@38 % %%?gédfééeﬁhgiemﬂ % }‘\E@ef'e AbLE Pro Arg Thr
VSBrG'IﬁAég @. meun@ﬂa@g ﬁrrlarpridl ser3ﬂ03§&38@ Arg Leo Ser

Aé%gé&a égwﬁ,:ppméls rtglgug’?&@ n Gn Leu

cys ‘G n Tyr Val
Phe gel ayr lseo SAF%'ISGISDHLMS @OS@hOubllSAmysm%q Phe Arg Thr

@gepro geu € Sgagerl\%l;, @zpm@l E{# ﬁsf LN 420425430 .

p3goeu L eu H s Ser
TBead14Poe 'Iieg GASSMOMMSP@ Trpvmt Anpr 618 y'hfPPIEJ Leu Arg Al a

4554 Ser Leo Trp
L%§F#EP Eg "ln'—'ngzmxg’irg 1u % '\?et Er% %%e ys Asn Leo ,
G%SW@W@AB@SE)}BSL g qﬂheCYISI @"OS@W touvdd yeu ys Tyr Ay

0495, 1-em o Trp Lys Met
T'l“y %P 5 E_leﬁl'}.\rg/ (’;]hg @?S’“ﬁeﬁ%ﬁ% Ky 500505510

AP’; 6"<.GIG§/U Lys PAg 1Ay \&eir Rl oA 1Al Alaabre Quicl s Arg Leu

¥ Bk A6 fié 298073l @ulid] AoagrtihiPhe: Leu Phe Trp
Tyr Val A7al G n 5305355440 Leo Leo Arg

TSE@ P%gj Iihé G"h]rf’hFI\@1 g A CYSelreuThig L& n Lys Asn

PRAGEy Trp Gly Ser Arg His Asn G1u| 9 PG, Sequence
L| 800 ng Oct ober 2Q0Y. t xt 545 55 5 560 Arg Leu Phe

NPT the B Py b TR S8 R 120
Gnr gedrur rew Lsemeasmr 58@5‘8"55@@ GlsuAl@ U"pVaéu Arg His H's
Secﬁ prda‘%ipy Ih{ 6-1} Qy%%} '%lrg I\@tA'Iaré)lul Ill'les g%/g Leu

560
Glu ITe Leu A1a Lys Phe Leu His Trp Leu Met Ser val Tyr
565 570 575
Glu Leu Leu Arg Ser Phe Phe Tyr val Thr Glu Thr Thr phe
580 585 590
Asn Arg Leu Phe Phe Tyr Arg Lys Ser val Trp Ser Lys Leu
595 600 605
Ile Gly ITle Arg Gln His Leu Lys Arg val GIn Leu Arg Glu
615 620
Glu Ala Glu val Arg Gln His Arg Glu Ala Arg Pro Ala Leu
: 630 635 640
Ser Arg Leu Arg Phe Ile Pro Lys Pro Asp Gly Leu Arg Pro
645 - 650 655
Asn Met Asp Tyr val val Gly Ala Arg Thr Phe Arg Arg Glu
.. b6l 665 . 670
Ala Glu Arg Leu Thr Ser Arg Vval Lys Ala Leu Phe Ser val
675 680 685
Tyr Glu Arg Ala Arg Arg Pro Gly Leu Leu Gly Ala ser val
695 -700
Leu Asp Asp Ile His Arg Ala Trp Arg Thr Phe val Leu Arg
710 715 720
Ala Gln Asp Pro Pro Pro Glu Leu Tyr Phe val Lys val Ala
725 730 ‘ 735 ‘
Gly Ala Tyr Asp Thr Ile Pro Gln Asp Arg Leu Thr Glu val
740 745 750
ser Ile Ile Lys Pro GIn Asn Thr Tyr Cys val Arg Arg Tyr
755 , 760 765
val GIn Lys Ala ?}% His Gly His val égg Lys Ala Phe Lys
val Ser Thr Leu Thr Asp Leu GIn Pro Tyr Met Arg Gln Phe
790 795 800

His Leu Gln Glu Thr Ser Pro Leu Arg Asp Ala val val Ile

805 810 815
ser Sser Ser Leu Asn Glu Ala ser Ser Gly Leu Phe Asp val
820 825 830
Arg Phe Met Cys His His Ala val Arg Ile Arg Gly Lys Ser
835 , 840 845
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Tyr
Leu
865
Ile
val

Arg
val

Gln
945
Thr
Ser
Asn
Leu

Ile
1025

val
850
Cys
Al"g
Thr
Gly v

Asn
930

Met
Arg
Ile
Met

Phe

1010

TYr

595600605 Arg Leu Arg Phe Ile Pro Lys Pro Asn Ay Leu
Arg Pro Ile Val Asn 610615620 Met Ser Tyr Ser-Met Qy
Thr Arg Ala Leu Gy Arg Arg Lys G n Ala 625630635640
Gn Hs Phe Thr Gn Arg Leu Lys Thr Leu Phe Ser Met

Leu Asn Tyr 645650655 G u Arg Thr Lys His Pro H's Leu
Met Ay Ser Ser Val Leu Ay Met 660665670 Asn Asp Ile
Tyr Arg Thr Trp Arg Ala Phe val Leu Ar}glj_g‘VaI Arg Al a

756806881 CACETR H OpFoge Ve ¥t Phe Val Lys
il P &Y i g %%Ewpr g 6@56%%% %f S'E‘I‘:yr ASP' Ala Ile Pro
s&F medoys liys dlgwnsYalet@Tu Aéal staleuAPIaa A‘@nsm5710715720

Tyr e Arg Gn
A hehiy 0 P AeShs L e d e UL & 9, 00
PY@lHi $HiLsu lTyis HSerA1E>he/stg EﬂaegLe@ Arg7ﬂ(r7l4@75ﬂ Val Thr Thr

2Ry Ne he Leu Lys
9?§§1}%8’E}%?§Eh Lg%ggg aisAs)ﬁSLeu élﬁ? R gﬂ#;\éiﬁ Ala Leu Arg
Pl r&ar] Al AvaIG'ﬁl:'IﬁéaleSf?@]@ TWrur@ PheSeat |1 e Ser Met
Asn Qu ser %r Ser Ser LeuPhe Asp Phe 785790795800
pP&mzLeuus g LehehketroAN@ diisScisereuVadu Mal adgys 1le Gy
??@ 805810815 Ty#>Thr G n Cys GP¥W Ay Ile Pro
Ted I’TEIG('i at SSBrSer Py S’IerYrSTeUFSﬂ?S?% 3 Leu Cys Ser
AI:@LA'IQSSr Pae TG’)PhASQnI\EHg ﬂyUPh%S[ysL{& tsuaithe Ala Qu
338W0845 Val w%gwg% '6%' La Bu leu Arg Phe Val
A@%ﬁr%kﬂs Pfig pﬂﬁﬁog@\ﬁ‘ 58 kP *PPY Hi s Leu Asp
Léa IAspNLau I.GSHS V_fhrAst‘Eerlﬁau (SerTh'FhValLeys Wal 865870875880

Hi tn G Leu G
S DS Bk B RaE et B B R o o

Leu Gln LdnPrd ete @1;' G&)ﬁ'IAI\mNra Btsmsﬁyrro9ﬂ09®&9m& Gn Leu Pro

194 d
Leu Arg Vg\,lgégbgrz ﬂ_hT#ieé'la rgLE b’épTJ Vgﬁ' G{:g;@%%LLi:pL_'er;rAzgr

Ala Lys Aﬁs\}”lérﬁﬂy Men ser n_eiI'I'Tﬂy Ala Lys Gly A'Ia A'Ia Gly pPro

Leu Pro Ser Glu Ala val GlIn Trp Leu Cys His Gln A1a Phe Leu Leu
1095

1090

1100

Lys Leu Thr Arg His Arg val Thr Tyr val Pre Leu Leu Gly Ser Leu
1110 1 1120

1105
Arg

Thr
Thr
Glu
Tyr
1185
Lys
Asp
Thr
Lys

Ile
1265

<210

Thr
Ala

Ile

Tyr
1179

Thr
Ser
Ser
Tyr

Thr

1250

Asp

> 3

115
Ala GlIn Thr GIn Leu Ser Arg Lys Leu Pro Gly Thr Thr Leu
1125 1130 1135

Leu Glu Ala Ala Ala Asn Pro Ala Leu Pro Ser Asp Phe Lys

1140 1145 1150
Leu Asp Ser Arg Ala Pro Gln Ser Ile Thr Glu Leu Cys Ser
1155 1160 1165
Arg Asn Thr G1n ITe Tyr Thr Ile Asn Asp Lys Ile Leu Ser
1175 1180
Glu Ser Met Ala Gly Lys Arg Glu Met val Ile ITe Thr Phe
1190 1195 1200
Gly Ala .Thr phe Gtn val Glu val Pro Gly Ser Gln His Ile
1205 1210 : 1215
GIn Lys Lys Ala ITe Glu Arg Met Lys Asp Thr Leu Arg Ile
1220 1225 1230
Leu Thr Glu Thr Lys ITe Asp Lys Léu Cys val Trp Asn Asn
1235 1240 1245
Pro Ash ser Ile Ala Ala Ile Ser Met Glu Asn Ser Glu Gln
1255 1260
Ash

<211> 3753
<212> DNA
<213> Artificial Seguence

<220

=g

<223> TPA-MTERT(AI)-LTBopt

<400

> 3

atggatgcaa tgaagagggg cctgtgotge gtgctgctge tgtgtggcege cgtgtttgty 60
agccctagcg agatcaccag agcccccaga tgccctgecy tgagaagect dctgeggage 120
cggtacagag aagtgtggcc cctggecace tttgtgagga gactgggccc tgagggcagg 180
agactggtgc agccrggcga ccccaaaate tacaggacce tggtggecca gtgtctgotg 240
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930935940 Ser Ile Lys Thr Ser Leu Thr Phe G n Ser Val

Phe Lys Ala Ay Lys 945950955960 Thr Met Arg Asn Lys

Leu Leu ser val Leu Arg Leu Lys Cys His Ay 965970975

Leu Phe Leu Asp Leu G n val Asn ser Leu Gn Thr Val

cys Ile Asn 980985990 Ile Tyr-Lys Ile P he Leu Leu

G n Ala Tyr Arg Phe His Ala cys val 99510001005 Ile
Leu Pro P he Asp G n Arg Val Arg Lys Asn Leu Thr

zgszzggzsge%% P e o é%ﬁ%%&‘i&é“ :

ctggccttcy/aalctt sgc/&smt@ang@I cdgegocihgcctragcaty 99griticagerd2@ y

agctctgtg C% t%gg EAp§gcpg§gc§-é8§ l_eu
;232%3%2%5@5@ g%% % %Utg@yégg Bl cdlar 6220651070

E?%S%Eggg\'cgiwag@ewﬁ?%gcgc gegggtc% ga%g&@ 430539 i g,
Scoagcacch & a% C% @ﬁ grggé@'é\%;ﬁﬁradc Sibed t%@&geggig T ROL0Y

gagggccctp@ta@gqga@n@fégmcgm 196C 2069958 £7022G g9t ﬂfCCEMSL@ggéloo

gccagaagc&_ g

acctgtct

ggcccgccca'%éc dgggﬁettt
tacagcagagigqgatgpcqal goagpgacty gag

13%&@“’”3%9

sccagcgged Feout

ctgttecagt |

agcﬂgeg%
cactg cagay_ytg ag
cacctgatg ggga

QCCtQCCtQ Eggﬂ

egaatyacg
Eﬁaﬁﬁﬁgcﬂﬁawt

%géﬂiégﬁmﬁ

ttcttcaag@ amct}dasgala StAS(Y

ﬂ-%'ﬁtél kég

%i‘bg‘: !

rgaﬁchab]:mmk@@dJS C

G

rct@gnaam?@:bwe@mm@aq_ sgcagsl>@ a Ile

%‘ﬁ%ﬁi;@% g@

tCS

e

Ittdkl‘tg 1AB@ Pro

1140

tcC gg?&lca alcccg/g@ %@p Lys

ggawetlm ady

Sy N

acr:ttccaga/abaéhc ASOLtABITtAY sgg'&agt@notgtggagcaa gctgcagagc 1800

SmRERL R

agaagaaaggd EQQCGCQQ.CZXWGCQQ. 3sgcApr4an| CACHPTTSEq) GRYPC EIaRQ

taccggacch DoRbaGeLtE

tacttcgtga
gaagtggtag
gtogtgagaa
ctgagcgatc
agcgccctga
agcctgttcg
. tgctacaccc
ctgtgcttcyg
ctgcgcttceg
ctgagcacac
gtggtgaact
gcccactgec
tgcgactaca
ttcaaggccy
ggcctgttec
attttcctge
agagtgcgga
tacgccatcec
ceccgaggecg
gtgatctaca
ctgcecegagy
ttccagacca
cggaacacce
ggcaagcggg
cctggcagcec
cggatcacct
cccaacagca

<210> 4
<211> 1251
<212> PRT

aggccgecat
ccaacatgat
gagacagcca
tgcagcctta
gaaatageagt
acttcttcct
agtgtcaggg
gcgacatgga
tggacgattt
tggtgcacygg
tccectgtgaa
tgttccecty
gcogctacge
gcaagaccat
tggatctgea
tgcagogccta
agaacctgac
tgaaagtgaa
cccactggct
agtgcctgct
ccaccatgac
tcectggacic
agatttacac
agatggtgat
agcacatcga
acctgaccga
tcgecgocat

AR

caccggcgee
caggcacage

gggccaggty

catgggccag
ggtgatcgag

gcacttectg

catccctcag
gaataagctg
cctgetyggty
cgtgccegag
gcecggeacce
gtgcggactg
ccagaccagc
gaggaacaag
ggtgaacagc
cagattccac
cttcttectg
gaacceogyc
gtgctaccag
gggcectcty
cattcrgaaa
tagagcccect
catcaacgac
catcaccttc
cagccagaaqg
gaccaagatc
ctctatggag

<213> Artificial Sequence

<220>

<223> TPA-MTERT (A1) -1 TBopt

<400> 4

ggcagcagceg
gtgcgggcce
tacgacgcea
gagtccacct
cacaagagct
ttcctgaagce
cagagcatca
aggcacagcy
ggctctagec
ttcgeccgaag
accccacace
tacggctgca
ctgggcggag
ctgctggata
atcaagacca
ctgctgageg
ctgcagaccy
gcctgcgtga
gggatcatca
atgaccctga
gcetttetge
agaaccgecc
gccgecgeeg
cagagcatca
aagatcctga
aagagcggcg
aaggccatcg
gacaagctgt
aac
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tgctgggcat
tggaccagac
tcccccaggg
actgcatcag
tccggagaca
acctgcagga
gcatgaacga
tggtgaagat
tgagcaccct
tgcagagaga
tggaccaggc
tgatcaatct
ccgececctta
cccagacect
gcctgacctt
tgctgagact
tgtgtatcaa
tccagctgcec
gcagccaggc
aggccagogy
tgaagctgoc
agaagctgct
acccecgcect
ccgagectgtg
gctacaccga
ccacctttca
agcggatgaa
gtgtgtggaa

BaroEcd

ggu Asn

diiﬂﬁ@cggmﬂll

gaacgacatc
ccctcggatg
caaactggtg
gcagtacgcc
ggtgaccacc
tagcgacgcc
gtccageagc
cggcgacaga
gctgtgtagc
tggcctgctg
caagaccttc
gcagaaaacce
ccagctgecc
ggaagtgtic
ccagagcgtg
gaagtgccac
catctacaag
cttcgaccag
cagctgctgce
cagcrreect
cgcccacagc
gtgccyggaag
gagcaccgac
cagcgagtac
gtctatgocc
ggtggaagtg
ggacaccctg
caacaagacc

2% <223>

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3753



cccagagccc ccagat gcag agccgt gcgg agcctgcfgc
ggagccacta ccgggaagtg 60 ctgcccctgg ccaccttcgt

- gcggcggct g ggcccccagg gctggecgget ggtgcagcgg 120
ggcgaccctg ccgeccttccg ggccctggtg gectcagtgec
t ggt gt gcgt gccct gggac 180 gccagacccc ccccagccgce -
ccctagcttc cggcaggtga gctgcctgaa 240 ggaact ggtg
ccagagt gc tgcagc ct t gcgagaga cgcCaaga '
g g %Tlgollf) PC Sgr?uencengstgng Ogtobgrg ZgOT.txtg
Mgt Asp Ala Met Lgs Arg Gly Leu Cys %55 val Leu Leu Leu §§s Gly
Ala val Phe X31 Ser Pro Ser Glu %;e Thr arg Ala Pro Arg Cys Pro
' 30
Ala val égg Ser Leu Leu Arg 28r Arg Tyr Arg Glu X?T Trp Pro Leu
Ala Thr Phe val Arg Arg Leu Gly Pro Glu Gly ggg Arg Leu val Gln
50 55
Pro Gly Asp Pro Lys Ile Tyr Arg Thr Leu Val Ala GlIn Cys Leu Val
65 70 75 80
Cys Met His Trp g;y Ser Gln Pro Pro ggo Ala Asp Leu Ser g?e His
Gln val ser ser Leu Lys Glu Leu val Ala Arg val val GIn Arg Leu
100 105 110
Cys Glu Arg Asn Glu Arg Asn val Leu Ala Phe Gly Phe GTu Leu Leu
115 120 125 .
Asn Glu Ala Arg Gly Gly Pro Pro Met Ala Phe Thr Ser Ser val Arg
130 135 140
Ser Tyr Leu Pro Asn Thr val Ile Glu Thr Leu Arg val ser Gly Ala
145 150 155 160
Trp Met Leu Leu Leu Ser Arg val Gly Asp Asp Leu Leu val Tyr Leu
165 170 175
Leu Ala His Cys Ala Leu Tyr Leu Leu val Pro Pro Ser Cys Ala Tyr
180 185 190
GIn val Cys Gly ser Pra iteu Tyr Gln ITe Cys Ala Thr Thr Asp Ile
B 195 200 205
Trp Pro Ser Val Ser Ala Ser Tyr Arg Pre Thr Arg Pro val Gly Arg
210 215 220
Asn Phe Thr Asn Leu Arg Phe Leu GIn Gln Ile Lys Ser Ser Ser Arg
225 230 235 240
Gln Glu Ala Pro Lys Pro Leu Ala Leu Pro Ser Arg Gly Thr Lys Arg
245 - 250 255
His Leu Ser Leu Thr Ser Thr Ser val Pro Ser Ala Lys Lys Ala Arg
260 265 270
Cys Tyr Pro val Pro Arg val Glu Glu Gly Pro His Arg Gln val Leu
275 280 285
Pro Thr Pro Ser Gly Lys Ser Trp val Pro Ser Pro Ala Arg Ser Pro
290 : 295 300
Glu val Pro Thr Ala Glu Lys Asp Leu Ser Ser Lys Gly Lys val Ser
305 310 315 320
Asp Leu Ser Leu Ser Gly Ser val Cys Cys Lys His Lys Pro Ser Ser
325 330 335
Thr Ser Leu Leu Ser Pro Pro Arg -Gln Asn Ala Phe Gln Leu Arg Pro
340 345 350 :
Phe I1e Glu Thr Arg His Phe Leu Tyr Ser Arg Gly Asp Gly Gln Glu
355 - 360 365
Arg Leu Ash Pro Ser Phe Leu Leu Ser Asn Leu Gln Pro Asn Leu.Thr
370 375 . 380
Gly Ala Arg Arg Leu val Glu Ile Ile Phe Leu Gly Ser Arg Pro Arg
385 390 395 400
Thr ser Gly Pro Leu Cys Arg Thr His Arg Leu Ser Arg Arg Tyr Trp
405 410 415 '
GIn Met Arg Pro Leu Phe Gln GIn Leu Leu val Asn His Ala Glu Cys
420 425 430
GIn Tyr val Arg Leu Leu Arg Ser His Cys Arg Phe Arg Thr Ala Asn
435 440 445
GIn Gin val Thr Asp Ala Leu Asn Thr Ser Prao Pro His Leu Met Asp
450 455 460
Ley Leu Arg Leu His Ser Ser Pro Trp GIn val Tyr Gly Phe Leu Arg-
465 470 475 ' 480
Ala Cys Leu Cys Lys val val Ser Ala Ser Leu Trp Gly Thr Arg His
485 490 495
Asn Glu Arg Arg Phe Phe Lys Asn Leu Lys Lys Phe Ile Ser Leu Gly
500 505 510
Lys Tyr Gly Lys Leu Ser Leu Gln Glu Leu Met Trp Lys Met Lys val
515 520 525
Glu Asp Cys His Trp Leu Arg Ser Ser Pro Gly Lys Asp Arg val Pro
536 ) 535 540
Ala Ala Glu His Arg Leu Arg Glu Arg Ile Leu Ala Thr Phe Leu Phe
Page ©



545
Trp

Ile
Ser

Arg

Asp’

625
Pro

Arg
Lys
Leu
Arg
705
Tyr

Gly

Thr
GlIn
GIn
785
Ser
Glu
Ser
Pro
Asp
865
Leu
Ala
Cys
Gly
Phe
945
Cys
Phe
Ser

Asn

Gln

1025

Leu
Thr
val
val
610
Thr
Ash
Ala
Thr
Met
620
Ala
Phe

Lys

Tyr
val
770
Pro
Ala
ser
val
Gln
850
Met
Arg
Lys
Met
Thr
930
Pro
Asp
Gln
val

ser

1010

Ala

acgtgctggc
aggcggccct
tacctgccca
gcgcet ggag
gct ggt gcac
gt ggccccca
t gt accagct

ccacgcéé

Glu
Trp
595
Arg
Trp
Gly
Leu
Leuy
675
Gly
Phe
val
Leu
Cys
755
His
Tyr
Leu
Ser
val
835
Gly
Glu
Phe
The
Ile
915
Leu
Trp
Tyr
Ser
Leu
995
Leu

TYyr

Arg val Arg

Ala ser Cys C

Leu Lys Ala

1075

Ser
580
Ser
Leu
Leu
Leu
Gly
660
Phe
Ser
val
Lys

val
740

Ile
Lys
Met
Arg
ser
820
Lys
Ser
Asn
val
Phe
800
Asn
Gly
Cys
Ser
val
980
Arg
GIn
Arg

Lys

Thr
Lys
Arg
Ala
Arg
645
Arg
ser
ser

Leu

Ala
725

Glu

Arg
ser
Gly
Asnh
805
ser
Ile
Ser
Lys
Asp
885
Leu
Leu
Gly
Gly
Gly
965
Phe
Leu
Thr
Phe

Asn

Phe
Leu
Glu
Met
630
Pro
Arg
Met
val
Arg
710
Ala
val
Gln

Phe

Gln

790.

ser
Leu
Gly
Leu
Leu
870
Asp
Ser
Gln
Ala
Leu
950
Tyr
Lys

Lys

Gln

Gln

Leu
015
Pro
Ile
Lys
Leu
Leu
695
val
Iie

val

Tyr
Arg
775
Phe
val

Phe

Asp Ar

ser
855
Phe
Phe
Thr
Lys
Ala
935
Leu
Ala
Ala

Cys

val Cys

His

1030

Y
1015

Lys
sSer
600
ser
Ile
val
Gln
AsSn
680
Gly
Arg
Thr
Ala
Ala
760
Arg
Leu
val
Asp
840
Thr
Ala
Leu
Leu
Thr
920
Pro
Leu
Gln
Gly

His

1000

Ile

cttcggcttc
cccgaggcct
acaccgt gac
cctgctgetg
ct gct ggccce
gct gcgect a

1 ee eag

ccgcc

Asn
585
Ile
Gln
cys
Asnh
Ala
665
Tyr
Met
Ala
Gly

Asn
745

val
Gln
Lys
ile

Phe
825

g Cys

Leu
Glu
Leu
val
905
val
Tyr
Asp
Thr
Lys
985
Gly

Ash

Ala Cys val

Leu Thr Phe Phe

1045

ys Tyr Ala Ile Leu Lys
1060

Arg Leu Phe
Gly val Arg

Glu Glu val
620
Arg Leu Arg
635
Met Ser Tyr
650
G1ln His Phe

Glu Arg Thr

Asn Asp Ile
: 700

teu Asp Gln
715

Ala Tyr Asp

730

Met Ile Arg

val Arg Arg

val Thr Thr
780
His Leu Gln
795
Glu GIn Ser
810 .
Phe Leu His

Tyr Thr Gln

Leu Cys Ser
860
val GIln Arg
875
val Thr Pro
890
His Gly val

val Asn Phe

GIn Leu Pro
940
Thr GTn Thr
955
ser Ite Lys
970
Thr Met Arg

Leu Phe Leu

Ile Tyr Lys

y
1020

Phe T
Gin
605
Arg
Phe
ser
Thr
Lys
685
TYFr
Thr
Ala
His
Asp
765
Leu
Asp
Ile
Phe
Cys
845
Leu
ASp
His
Pro
Pro
925
Ala
Leu
Thr
Asn

Asp

1005

Ile

cCa

Ef&@
MBE GtH g‘ﬂﬁﬁ@r let etz ] Q@glge%gﬂﬁlg&@g%" EIYCe ﬁl‘i&t?

590
His

His
Ile
Met
GIn
670
His
Arg
Pro
Ile

ser
750

ser
Ser
Ser
ser
Leu
830
Gln
Cys
Gly
Leu
Glu
910
val
His
Glu
Ser
Lys
990
Leu

Phe

Ile Gin Leu Pro Phe

1035

Leu Gly ITe Ile Ser

1050

val Lys Asn Pro Gly

1065

Page 7

Arg
Leu
His
Pro
Gly
655
Arg
Pro
Thr
Arg
Pro
735
Glu
Gln
Asp
Asp
Met
8§15
Arg
Gly
Phe
Leu
Asp
895
Tyr
Glu
Cys
val
Leu
975
Leu
Gln
Leu
Asp
Ser

10655
Met

1070
ser Gily ser Phe Pro Pro Glu Ala Ala TégsTrp Leu Cys
Tyr Gln Ala Phe Leu Leu Lys Leu Ala Ala His Ser val ITe Tyr Lys

300 gccctgcetgg acggcgccag
t caccacaag cgtgcggagc 360
cgacgccctg cggggcagcg

420 agaagagtgg gcgacgacgt
ggt gcgccct gttcgtgectg 480
ccaggt gt gc ggcccacccc

540 accca

SapRe-gLRgAt 460

cccccacc
g 600

Ly

Glu
Gln
Lys
640
Thr
Leu
His
Trp
Met
720
Gln

ser

Gly
Leu
Ala
800
Ash
His
Ile
Gly
ieu
880
Gln
Gly
Pro
Leu
Phe
960
Thr
Leu
val
Leu
Gln
1040
Glin

Thr



gcct gccagce
cagccggagc ctgcccctge
gct gccceccg agcccgagceg
gct gggccca ccccggcaga
gggcttct gc gt ggt gagec
. gccacaagcc tggagggcgce

|, Sceaceccag ot ssceay

ccct ggecgec

660 agaagaagag gcggcagcgc
ccaagcggcc cagaagaggc 720
gacccccgtg ggccagggca
780 accagaggcc ccagcgaccg
ccgccagacc -cgccgaggag 840
cct gagcggc acccggcaca

900 cagcaccacg ccggaccccc
cyhbedngsiees obdibe 960

| %SSLEU L@@@?tﬂbg_teuaﬁﬁoﬂ@aﬂlﬁ%ﬁa@,&c@&ﬁ L& @}s@hﬁgﬁ@ﬁsﬁa
Leu Pro Glu Ala Thr Met Thr Ile Leu Lys A1a A1a Ala Asp Pro ATa

1125

1130

1135

Leu Ser Thr Asp Phe GIn Thr Ile Leu Asp Ser Arg Ala Pro Gln Ser

1140

1145

115

0

ITe Thr Glu Leu Cys Ser Glu Tyr Arg asn Thr G1n Ile Tyr Thr Ile
1155
Asn éigoLys I1e Leu Ser Tyr Thr Glu Ser Met A1aOG1y Lys Arg Glu

11e0
1175

met val ITe Ile Thr Phe Lys Ser
: 1190
Pro Giy Ser Gln His Ile Asp Ser

- 1185

1205

Lys Asp Thr Leu Arg Ile Thr Tyr
1220

Leu Cys Va1 Trp Asn Asn Lys Thr
123

Met G1u_Asn

1250

<210> 5

<211> 3711
<212> DNA
<213>

<220>
<223>

<400> 5

cccagagece
ctgcccetyg
ggcgacccty
gcragaceece
gccagagtyc
geceetgetgy
tacctgceca
agaagagtagg
gtggccccca
acccaggceca
gcctggaacc
agaagaagag
gctgcccccyg
accagaggcc
gccacaagcec
cagcaccacg
cccectgtgt
cggcccaget
gagaccatct
ctgcceceagce
cagtgcccct
gctgeeggcy
gacaccgacc
tacggctticg
.Cacaacgagc
aagctgagcc
cggagccctg
gccaagttcc
tacgtgaccyg
agcaagctgc
agcgaggccg
cggttcatce
gccagaacct
ttcagcgtgce
ggcctggacg
CCCCCacccg
caggaccgoc

hTERT (AI) -LTBopt

ccagatgecag
ccaccttegt
ccgecttecy
cLecageege
tgcagceggct
acggegecag
acaccgtgac
gcgacgacgt
gctgcgccta
ggcccccacce
acagcgtgag
gcggeagcgc
agcccgageg
ccagcgaccg
tggagggcgc
ccggacccec
acgccgagac
tcctgetgag
tcctggocag
ggtactogca
acggcgtgct
tgtgcgecag
ccagacgcct
tgcgggcctg
ggcggttcct
tgcaggaact
gcgtgggetg
tgcactgact
daaccacctt
agagcatcgg
aagtgagaca
ccaagcccga
tccggeggga
tgaactacga
acatccaccg
agctgtactt
tgaccgaagt

1240

Artificial -Sequence

agccgtygegg
gcggeggctg
ggccetggtg
ccctagette
gtgcgagaga
aggcggcect
cgacgeectyg
gctggtgeac
ccaggtgtgce
ccacgecage
agaggccggc
cagccggage
gaccccegtyg
gggcttctgce
cctgagcggc
cagcaccagc
caagcacttc
cagcctgaga

‘£cggecctgy

gatgcggcce
gctgaaaacc
agagaagccc
ggtgcagctg
cctgagaagg
gcggaacacc

gacctggaag

cgtgccagec
gatgagcgtg
ccagaagaac
catcaggcag
gcaccgggag
cggcetgeag
gaagcgggcc
gcgggecagg
ggcctggcag
cgtgaaagto
gatcgccage

1165

Gly Ala Thr Phe Gln val Glu val

1195

1200

GIn Lys Lys Ala Ile Glu Arg Met

1210

©1215

Leu Thr Glu Thr Lys ITeOAsp Lys

1225

Pro Ash Ser Ile Ala Ala Ile Ser
12

agcctgetgce
ggcceccadg
gctcagtocc
cggcaggtga
ggcgccaaga
cccgaggect
€ggggcageg
ctgctggceec
ggcceaccec
ggccceagac
gtgcccctgg
ctgccectge
ggccagggea
gtggtgagcc
acccggeaca
agacccccea
ctgtacagca
cccagectga
atgcccggea
ctgttcctgg
cactgcccec
cagggcagcg
ctgcggeagce
ctggtgeccc
aagaagttca
atgagcgtgc
gccgagcacc
tacgtggtagg
cggctgtict
cacctgaaga
gccagacctyg
cccatcgtga
gagcggctga
agacccggcec
accttcgtac
gccatcaccey
atcatcaagc

Page 8

ggagccacta
gctggcggct
tggtotgcgt
gctgectgaa
acgtgctggc
tcaccacaag
gcgcctggag
ggtgcgecct
tgtaccagct
ggagactggg
gcctgccagce
ccaagcggee
gctgggccca
ccgecagacc
gccacccecag
gaccctggoga
gcggcgacaa
ccggcgecag
cccoccggag
agctgctgog
tgagagccge
tggccgotcece
acagcagccc
ctggcctgtyg
tcagcctggg
gggactgcgc
ggctgcggga
aactgctgcg
tctaccggaa
gagtgcagct
ccctgetgac
acatggacta
ccagcagagt
tgctgggegce
tgagagtgcyg
gcgectacga
cccagaacac

ccgggaagtyg
ggtgcagcag
gccctgggac
ggaactggtyg
cttcggettc
cgtgcggagc
cctgctgetg
gttcgtgctyg
gggagecgec
ctgcgagegy
ccctggegcec
cagaagaggc
ccecgygcaga
cgccgaggag
cgtgggcegg
caccccctge
ggagcagctg
gagactggtg
actgccccgg
caaccacgcc
cgtgaccccc
cgaggaggag
ttggcaqggty
gggcagcaga
gaagcacgcc
ctggctgcgg
ggagatcctg
gtccttcttc
gagcotgtgg
gcgggagctg
cagccgactg
cgtggtgggc

gaaggccctg

cagcgtgetg
ggcccaggac
caccatcccec
ctactgcgtg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



1020 cggcccagct tcctgctgag
ccggcgccag gagactggtg 1080
ccggccctgg atgcccggca

1140 ctgccccagc ggtactggca
agct gct ggg caaccacgcc 1200
gct gaaaacc cactgccccc

1260 gctgccgg t gt gcgccag

éEObé é%%égg%g 1330

gcggcgacaa
cagcct gaga
gagaccat ct
ccccccggag
gat gcggccc
cagt gcccct acggcegt get
t gagagccgc cgt accccc

@Elgﬁ é
coocanta A ARGARG

ggagcagct g
cccagcct ga
t cct gggcag
act gccccgg
ctgttcctgg

aag

ca ga
gagaccagcc
agcagcggcc
ggcaagagct
tgctctctgt
~ctgctgetgc
accttectge
aagaccgtgg
atgcccgcec
gtgcagagcg
cgcggcttca
tgccacagcc
tacaagatcc
catcagcagg
ctgtygctaca
gccggaccee
ctgaccegyc
cagctgagee
gccctgecta
¢tgtgcagcg
accgagtcta
tttcaggtgg
atgaaggaca
tggaacaaca

<210> 6
<211> 1236
<212> PRT

ccctgcggga
tgttcgacgt
acgtgcagty
gctacggcga
gcctggtgga
ggaccctggt
tgaacttccc
atggcctgtt
actacagcag
aggccgocag
tgtttctgga
tgctgctoca
tgtggaagaa
gcattctgaa
tgcccagega
accgcgtgac
ggaagctgcc
gcgacttcaa
agtaccggaa
tggccggcaa
aagtgcctgg
ccctgeggat
agacccccaa

tgccgtggtg
gttcctgege
ccagggcatc
catggagaac
cgacttcctg
gcgoggcegty
cgtggaggac
cccttggtac
ctacgccecgg
daacatgcog
cctgcaggtg
ggcctaccgg
ccceacctte
ggccaagaac
ggccgtgeag
ctacgtgccc
tggcaccacc
gaccatcctg
cacccagatt
gcgggagatg
cagccagcac
cacctacctg
cagcatcgcc

<213> Artificial Sequence

<220>

<223> hTERT(AI)-LTBopt

<400> 6
Pro Arg
1
Tyr

Ala

Arg Glu

Gin Gly Trp
35
val Ala
50

Ala

Leu
Pro Ala
65

Ala

Arg val

Ala Phe Gly
Thr
115

Arg

Ala Phe

Ala Leu

130

Asp Asp val

145

val Ala Pro

Leu Gly Ala

Arg Arg Arg

195

Ala Gly val

210

Gly ser Ala

225

Ala Ala Pro

His Pro Gly

Pro Agg
val
20
Arg

Leu
Leu
Gln Cys
Pro Ser
Gln

85
Ala

Leu

Phe
100
Thr ser

Gly ser

Leu val

Cys
Pro
val
Leu
Phe
70

Arg
Leu
val
Gly

His

Arg Ala

Leu Ala

Gin Arg
40
val Cys
55
Arg GlIn

Leu Cys

Leu Asp
ser
120
Trp

Arg

Ala
135

Leu Leu

150

Ser Cys
165
Ala Thr
180
Leu Gly

Pro Leu

Ser Arg

Ala
Gin
Cys
Gly

Ser

Tyr Gln

Ala Arg

Glu Argd
200
Leu Pro
215

Leu Pro

230

Glu Pro
245
Arg Thr

260

Glu
Arg

Arg Thr

Gly Pro

atcgagcaga
ttcatgtgcc
cctcagggca
aagctgttcy
ctggtgaccc
cccgagtacg
gaggccctyg
gogctgctgc
accagcatcc
cggaagctgt
aacagcctge
ttccacgect
ttectgegey
gceggeatga
tggctgtgtc
ctgctgggaa
ctgacagccc
gactctagag
tacaccatca
gtgatcatca
atcgacagcc
accgagacca
gccatctcta

val Arg ser

10
Phe

Thre val

25

Gly Asp Pro

val Pro Trp

val Ser Cys

Glu Arg Gly
90

Gly Ala

105

Tyr

Arg

Leu Pro

Gly Leu Leu

Ala Arg Cys

155
Gly

val Cys

170

Pro Pro Pro

185

Ala Trp Asn

Ala Pro Gly

Leu Pro Lys
235
val Gly
250

Asp

Pra

Ser
265

Arg

Page 9

gcagcagcct
accacgeccgt
gcatcctgag
ccggcatccg
ctcaccigac
gctgtgtggt
gcggcacage
tggacacccy
gggccagect
ttggcgtgct
agaccgtgty
gcgtgctgea
tgatctctga
gcecrgggeyc
accaggcctt
gcctgeggac
tggaggccgc
cccctcagag
acgacaagat
ccticaagag
agaagaaggc
agatcgacaa

2340
00

gaacgaggcc 24

gcggatccgg
cacactgctg
gcgggacqga
ccacgccaag
gaacctgoge
cttcgtgcag
gaccctggaa
gacattcaac
gcggctgaag
caccaacatc
gctgeceecttc
caccgccage
caagggegct
tctgctgaag
cgcceagacc
tgccaaccece
catcaccgag
cctgagetac
cggcgecace
catcgagcgy
gctgtgtgty

tggagaactg a

Leu Leu Arg
Leu
30

Phe

Arg Arg
Ala
45

Ala

Ala

Asp
60
Leu

Arg

Lys Glu

Ala Lys Asn
Pro
110

val

gly gly

Thr
125
Arg

Asn

Leu
140
Ala

Arg

Leu Phe

Pro Pro Leu

Ala ser
190
val

His
His Ser
205
Ala Arg
220

Arg

Arg

Pro Arg

Ggln Gly

Gly Phe Cys

270

ser Tr

Ser His
15
Gly Pro

Arg Ala

Pro Pro

val
&0
Leu

Leu

val
95
Pro Glu

Thr Asp

val Gly

val Leu
160
Tyr Gin
175
Gly Pro
Arg Glu
Arg Gly
Gly
240
p Ala
255
val

Arg

val

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3711



ser
ser
Gly
305
Pro
Lys
Leu
Pro
TYr
385
Gln
Ala
ser
Gin
Arg
465
His
Gly
val
Pro
His
545
Tyr
Lys
Lys
Arg
Lys
625
Ala
val
Gly

Trp

" Leu

705
Gln

Thr
His
Gin
Leu

785
Ser

Gly
290
Pro
Pro
Glu
Thr
Trp
370
Trp
Cys
val
val
Leu
450
Ala
Ash
Lys
Arg
Ala
530
Trp

val

Ser
Arg
Glu
610
Pro
Arg
Lys
Leu
Arg
690
Tyr
Asp
Tyr
val
Pro
770
Arg

ser

acagcagccc ttggcaggtg 1380 tacggcttcg tgcgggectg
cct gagaagg ctggtgcccc ctggcecctgtg gggcagcaga 1440

" cacaacgagc ggcggttcct

gcggaacacc aagaagttca

t cagcct ggg gaagcacgcc 1500 aagctgagcc tgcaggaact
gacct ggaag at gagcgtgc gggactgcgc ctggctgcgg 1560
‘cggagccctg gcgtgggctg cgt gccagcc gccgagcacc

ggct gc
Pro A%" 9?%

Thr
Pro
val
Gln
Gly
355
Met
Gln
Pro
Thr
Ala
435
Leu
cys
Glu
His
Asp
515
Ala
Leu

Thr

val
val
595
Ala
Asp
Thr
Ala
Leu
675
Thr
Phe
Arg
Cys
Arg
755
Tyr
Asp

Gly

Arg
Ser
Tyr
Leu
340
Ala
PTro
Met
Tyr
Pro
420
Ala
Arg
Leu
Arg
Ala
500
Cys
Glu
Met

Glu

His
Thr
Ala
325
Arg
Arg
Gly
Arg
Gly
405
Ala
Pro
Gln
Arg
Arg
485
Lys
Ala
His
Ser

Thr
565

Trp ser

580

Gln

Arg
Gly
Phe

Leu.

660
Gly

rhe
val
Leu
val
740
Lys
Met
Ala

Leu

Leu
Pro
Leu
Arg
645
Phe
Ala
val
Lys
Thr
725
Arg
Ala
Arg
val

Phe
805

R

Ser
Ser
310
Glu
Pro
Arg
Thr
Pro
390
val
Ala
Glu
His
Arg
470
Phe
Leu
Trp
Arg
val
550
Thr
Lys
Arg
Ala
Arg
630
Arg
Ser
ser
Leu
val
710
Giu
Arg
Phe
Gln
val

790
Asp

atcctg
e

1620 ccaa ttcc tgcactggct
E;?c 1680

aaaqgacctt ccagaagagg c

His
295
Arg
Thr
Ser
Leu
Pro
375
Leu
Leu
Gly
‘Glu
s5er
455
Leu
Leu
Ser
Leu
Léu
535
Tyr

Phe

Leu
Glu
Leu
615
Pro
Glu
val
va'l
Arg
695
Ala
val
Tyr
Lys
Phe
775
Ile

val

Pro
Pro
Lys
Phe
val
360
Arg
Phe
Leuy
val
Glu
440
ser
val
Arg
Leu
Arg
520
Arg
val

Gln

Gln
Leu
600
Leu
Ile
Lys
Leu
Leu
680
val
Ile
Ile
Ala
Ser
760
val
Glu

Phe

Ser
Pro
His
Leu
345
Glu
Arg
Leu
Lys
Cys
425
Asp
Pro
Pro
Asn
Gln
505
Arg
Glu
val
Lys
ser
585
Ser
Thr
val
Arg
Ash
665
Gly
Arg
Thr
Ala
val
745
His
Ala
Gln

Leu

rg Gln H1s H1s A1a
300
Arg Pro Trp Asp Thr Pro Cys
315 : 320
Phe Leu Tyr Ser Ser Gly Asp
330 335
Leu Ser Ser Leu ggg Pro Ser
Thr ITe Phe Leu Gly Ser Arg
365
Leu Pro Arg Leu Pro Gln Arg
386
Glu Leu Leu Gly Ash His Ala
395 400
Thr His Cys Pro Leu Arg Ala
410 _ 415
Ala Arg Glu Lys Pro Gin Gly
430
Thr Asp Pro Arg Arg Leu val
445
Trp 6ln val Tyr Gly Phe val
460
Pro Gly Leu Trp Gly Ser Arg
475 : 480
Thr Lys Lys Phe Ile Ser Leu
490 495
Glu Leu Thr Trp E{S Met Ser
Ser Pro Gly gg} Gly Cys val
Glu Ile Leu Ala Lys Phe Leu
- 540
Glu Leu Leu Arg Ser Phe Phe
555 560
Asn Arg Leu Phe Phe Tyr Arg
570 575 :

val Gly A

Ile Gly Ile Arg ggg His Leu
Glu Ala Glu val Arg GIn His
605 ‘
Ser Arg Leu Arg Phe Ile Pro
620 '
Asn Met Asp Tyr val val Gly
. 835 640
Ala Glu Arg Leu Thr Ser Arg
650 655
Tyr Glu Arg Ala Arg Arg Pro
670
Leu Asp Asp Ile His Arg Ala
685
Ala Gin Asp Pro Pro Pro Glu
700
Gly Ala Tyr Asp Thr Ile Pro
715 720
ser Ile Ile LYS Pro GIn Asn
730 735
val Gin Lys Ala ?ES His Gly
val ser Thr Leu Thr Asp Leu
765
His Leu GIn Glu Thr Ser Pro
780
ser ser Ser Leu Asn Glu Ala
795 800
Arg Phe Met Cys His His Ala
810 815
Page 10



val
Gly
Glu
Leu
865
Thr
val
Leu
Trp
Tyr
945
Arg
Leu

Leu

Tyr
Tr'p
1025
Leu
Ala
cys
val

S Leu

Ly
1105
Ala

ser
Ile
Glu
val
1185
MetT
Lys

Ser

<210

t ctaccggaa
cat caggcag

agcgaggccg

gagcgt gt gg
cacct gaaga
aagt gagaca
ccct gct gac cagccggcet g
cggcct gcgg cccat cgt ga
gccagaacct tccggcggga
ccagcagagt % aggccctg

gg acat cCagey

Ile Leu 5er Thr Leu Leu
835 840
Lys Ile

Arg 9 e
Ser

Asnh Phe Ala
850

val

Leu Gly

855

Phe Leu Lteu val Thr

870
Leu

AsSp Asp

Thr val
885

Lys

Phe Leu Arg Arg Gly

Thr val val Asn

905
Met

Ash Leu Arg
"800
Thr Gln
920

Thr

Gly Gly Ala Phe val

915
Gly Leu Leu

Cys Leu

930
Ser

ASp
935
Thr

Arg

Ser Tyr Ala Arg Ser Ile

950
Ala Gly
965

Cys

Gly Phe Lys Arg Asn Met

FPhe
985

Ile Tyr
1000

Arg Leu Lys His Ser l.eu

980
val

Thr Thr

995
Phe

Gin Cys Asn

val Gln
1015

Phe Leu

Arg His Ala Leu

1010
Lys

Cys

Phe
1630
Leu

Asn Pro Thr Arg
Ile
1045
Ala Ala Gly
1060

Ala Phe Leu

Cys Tyr Ser Lys Ala Lys

Pro
1065

Lys Gly Pro Leu
GIn
1075

Leu Leu Gly Ser

His Leu Lys
1080

Pro
1090 1095
Pro Gly Thr Thr
1110

Leu
Ile

Asn Asp Lys
© 1155

val Ile

1160
Met
1170
Pro Gly Ser
1190
Lys Asp Thr
1205

Leu Cys val
1220

Met Glu Asn

1235

> 7

<211> 3681

<212
<213

<220
<223

<400

> DNA_
> Artificial Seguence

>
> MTERT (AI)-LTBopt

> 7

C
chgegieten diyipnS
Cys Ser Leu
Arg Arg Asp
Fro
val
820
Phe
Pro
Thr
Arg
Arg
970
Leu

Lys

Leu
val
Ash

1050
ser Gglu Ala val Gin

1740 agcaagctgc agagcat cgg
gagt gcagct gcgggagctg 1800
gcaccgggag gccagacctg

1860 cggttcatcc ccaagcccga
acat ggacta cgtggtgggc 1920
gaagcgggcc gagcggctga

1980 ttcagcg c tgaactacga
¥ g 2040

@ﬁﬁFth gc
Gly Asp Met

Leu

ctggcg
Cys

g9
Tyr
845
Gly Leu Leu Arg
860
Leu Ala Lys
889
val

His Thr His
875
Pro Glu Gly Cys
895
Glu

Tyr

Pro val Glu Asp Ala

910

Ala His Gly Leu Phe Pro

925
Gglu val Gln
940

ser

Leu ser Asp

Thr Phe Asn
960

val

Ala
955
Arg

Leu

Phe Gly
975

Asn

Lys Leu
va'l
290
Leu

Asp Leu Gln ser

Ile Leu Gin Ala

1005

Leu

Phe His GIn GIn val
1020
Ser Asp Thr

Pro

Ala ser
1040
Gly

Ile
1035
Ala Gly Met Ser Leu
1055
Trp Leu

1070

Leu Thr Arg His éggSVa1 Thr Tyr
Leu Arg Thr Ala GIn Igr Gln Leu Ser Arg

teu Thr Ala Leu Glu Ala Ala Ala Asn Pro

1115 1120

Pro Ser Asp Phe Lys Thr Ile Leu Asp Ser Arg Ala Pro Gln
1125 1130

1135

Thr Glu Leu Cys Ser GHU TyrSArg Asn Thr GIn Ile Tyr Thr
1140

1150

Ile Leu Ser Tyr Thr Glu Ser Met A1aSG1y Lys Arg
Ile Thr Phe Lys ser Gly Ala Thr Phe GIn val Glu
1175

1180

Gln His ITe Asp ser Gln Lys Lys Ala Ile Glu Arg

1185 1200

Leu Arg Ile Thr Tyr EggGThr Glu Thr Lys Ile Asp
Trp Asn Ash Lys Thr Pro Asn Ser Ile Ala Ala Ile
1225 1230

1215

accagagccc ccagatgece tgoccgtgaga agcctgctgc ggagecggta cagagaagty 60
tggcccctgg ccacctttgt gaggagactg ggccctgagd gcaggagact ggtgcageet 120
ggcgacccca aaatctacag gaccctggtg gcoccagtgtc tggtgtgtat gcactgggge 180
agccageccce ctecccgecga cctgagettc caccaggtgt ccagectgaa ggaactggtg 240

Page 11



t gagagt gcg
cgt gaaagt g
caggaccggc
cccagaacac
gaaggccgcc
cacgtgagca

agttcg

- g %%gacc§§cc CCS&??&%%S
8282%32%35@9%3 %gg%ggc‘c@ta% éﬂﬁd : gae 360

tacctgceca
agcagagtygg
-gtgceecceca
accgacatct
ttcaccaacc
ccecetggecc
cccagegeca
caggtgctgc
gtgcccaccy
ggcagegtgt
aacgccttce
ggccaggaga
gccagacgcec
tgcagaacce
ctggtgaacc
accgccaacc
ctgaggctgce
gtggtgtccg
aagaagttca
atgaaagtgg
gccgageaca
tacgtggtgo
cggctgtect
cacctggaga
acctggctug
ccecatcgtga
cagcacttca
cacceacacc
gcottegtoce
gccatcaccg
atgatcaggc
agccagggcec
ccttacatgg
agcgtggtga
ttcctgeact
cagggcatcc
atggagaata
gatttcctgce
cacggcgtgc
gtggageccg
ccetgotycy
tacgcccaga
accatgagga
ctgcaggtga
gcctacagat
ctgaccttct
gtgaagaacc
tggetgtget
ctgetggoce
atgaccattc
gactctagag
tacaccatca
gtgatcatca
atcgacagcc
accgagacca
gccatctcta

<210> 8§
<211> 1232

<212> PRT -

acaccgtgat
gcgatgacct
gctgcgecta
ggcccadgegt
tgcggttect
tacccageag
agaaagccag
ccacccecag
ccgagaagga
gttgcaagca
agctgaggec
gactgaaccc
tggtggagat
accggetgag
acgccgagtg
agcaggtgac
acagcagccc
ccagcetgtg
tcagcctagg
aggactgeca
gactgaggga
agctgetygeg
tctaccggaa
gagtgaggcet
ccatgcccat
acatgagcta
ccecagegget
tgatggocag
tgagagtgceg
gcgcctacga
acagcgagtc
aggtgcacaa
gccagttect
tcgagcagag
tcctgaggea
ctcagggctc
agctgttege
tggtgacccc
ccgagtacgyg
gcaccctggy
gactgectget
ccagcatcaa
acaagctgcet
acagcctgca
tccacgectg
tcctggggat
ccggcatgac
accaggcett
ctctgagaac
tgaaageeoe
cccectcagag
acgacaagat
ccttcaagag
agaagaaggc
agatcgacaa

2100 cccccacccg agctgtactt
gcgcctacga caccatcccc 2160
gat cgccagc at cat caagc
2220 cggcggtacg ccgtggtgca
t gcggaaggc cttcaagagc 2280
cctgcagccc t acat gcggc

ggcccaggac
gccat caccg
t gaccgaagt
ctactgcgtg
cacggccacg
ccct gaccga
ccacct ca

cgagacccig
gctogitgtac
ccaggtatgc
gtctgccage
gcagcagatc
aggcaccaag
atgctacccc
cggcaagagc
cctgageage
caagcccage
tttcatcgag
cagcttcectg
catcttoectg
caggcggtac
ccagtatgtg
cgacgecctg
ctggcaggto
gggcaccaga
caagtacggc
ctggctgaga
gagaatcctg
gtccttioctte
grcrgtgiyg
gagagagctg
ctgccggctg
cagcatgggc
gaaaacccty
cagcgtgety
ggccctggac
cgccatceec
cacctactgc
gagcttcegg
gaagcacctg
catcagcatg
cagcgtggtg
tagcctgagc
cgaagtgcag
acacctggac
ctgcatgatc
cggagccgcec
ggatacccag
gaccagecty
gagcgtgctyg
gaccgtgtgt
cgtgatccag
catcagcagc
cctgaaggec
tctygctgaag
cgcccagaag
cgccgaceee
catcaccgag
cetgagetac
cggcgccace
catcgagcgg
gctgtgtgtg

tggagaactg a

<213> Artificial Sequence

<220>

<223> mTERT(AI)-LTBopt

<400> 8

agagtgagcg
clgctgaccec
ggatcccccc
tacagaccea
aagagcagea
agacacctga
gtgcctagag
tgagtgccca
aagggcaaag
agcaccagec
acccggeact
ctgagcaacc
ggcagcagac
tggcagatga
cggctgctga
aacaccagcc
tacggctrtce
cacaacgagc
aagctgagec
agcagcccecy
gccacattec
tacatcaccg
agcaagctgc
agccaggadg
agattcatcc
acaagagccc
ttctecatge
ggcatgaacg
cagacccctc
cagggcaaac
atcaggcagt
agacaggtga
caggatagcg
aacgagtcca
aagatcggcg
accctgctgt
agagatggec
caggccaaga
aatctgcaga
ccttaccagce
accctggaag
accttccaga
agactgaagt
atcaacatct
ctgecccttceyg
caggcecagcet
agcggcagcet
ctggccgece
ctgctgtgcc
gcectgagea
ctgtgcageg
accgagtcta
tttcadgtgg
atgaaggaca
tggaacaaca

gcgeetggat
actgecgeect
tgtaccagat
ccagacctgt
gcagacagga
gcctgaccag
tggaggaggg
gceecegecag
tgagcgacct
tgctgagecc
tcctgtacag
tgcagcctaa
ccagaaccag
gacccctgtt
ggagccactg
cccctcacct
tgagagcctg
ggcggttctt
igcaggaact
gcaaggacag
tgttctggct
agagcacctt
agagcatcgg
aagtgagaca
ccaagcccaa
tgggcagaad
tgaactacga
acatctaccg
ggatgtactt
tggtggaagt
acgccgtgoat
ccaccctgag
acgecagege
gcageagect
acagatgcta
gtagcctaty
tgctygctacy
ccttcctgag
daaccgtggrt
tgcoegecca
tgttctgcga
gcgtgttcaa
gccacggect
acaagatttt
accagagagt
actgctacge
tccctoccga
acagcotgat
ggaagctgcce
ccgacttcca
agtaccggaa
tggcecggeaa
aagtgcctgg
ccctgeggat
agaccccecaa

gctgctgctg
gtatctgcty
ttgcgccacc
gggccggaac
ggcecccaay
caccagcgtyg
ccctcacaga
aagceccgaa
gtctctgagc
ccccagacag
cagaggcgat
cctgaccggce
cggcccictyg
ccagcagctg
cagattcagg
gatggatctg
cctgtgcaaa
caagaatctg

.gatgtggaag

agtgcctgcc
gatggacacc
ccagaagaac
agtgagacag
ccaccaggat
cggcctgaga
aaagcaggec
gcggaccaag
gacctggaga
cgtgaaggcc
ggtggccaac
gagaagagdac
cgatctgcag
cctgagaaat
gttcgacttc
caccragtgt
cttegygcgac
cttcgtggac
cacactggtg
gaactrccct
ctgcctgtte
ctacagegge
ggccggcaag
gttcctggat
cctgetgeag
gcggaagaac
catccigaaa
ggccgeccac
ctacaagtgce
£gaggccacc
gaccatccty
cacccagatt
gcgggagatg
cagccagcac
cacctacctg
cagcatecgec

Thr Arg A1a Pro Arg Cys Pro Ala val Arg Ser Leu Leu Arg Ser Arg

Page 12

420
480
540
600
660
720
/80
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3681



accacgccgt gcggatccgg 2460 ggcaagagct acgtgcagtg
ccagggcat c cctcagggca gcatcctgag cacactgctg 2520 Page
15 | 1IR0119Y PCT Sequence Listing Qctober
gctacggcga cat ggagaac aagctgttcg ccggcatccg
gcctggtgga cgacttcctg ctggtgaccc ctcacctgac
ggaccctggt gcggggcgtg cccgagtacg gct gt gt ggt
tgaacttccc cgt ggaggac gaggccctgg gc cagc

1 at ggccf G ECELt é@%&‘@@bﬁ?ﬂ@%?@@ £9 g@?aé'é%g

Tyr Arg G &CW@C&%&@U %@qgﬁcmgp@c\@aag&@t&@ 0406 ABEST

: g@c gcag_ aaacat gtog Fgaagct $a ggcgtgct

Glu 6y A ES@ 9 LEyyal &&fqgagfdwsaad’ag*cvét Byatdy Tt g

Leu val AlGHEYCHYCau GGT Glyd AedGilst B@agIgCsdr grhgbrgﬁbgﬁa

>0 geccaccttc ttcctigeg at ct ctga
Pro aAla @‘gé?‘? Fggge é‘é&éﬁﬁg‘?&c egﬁc;g(ﬁg‘ce#t@% BlctPoiRloc
Ala Arg VATUET &0f 9dg Q6 QgE gﬂagc\r@gg;cﬁt‘gmg;r@ agcaggcat t

cc ac ctac tg c90<:t gaa gccl ac

e vhe o 20 HRERR T8 8 HC R SR dI0ED Pt

Ala Phe Tlgcga:cls&cam ga@mt-cnﬁg_egano A520ﬂ17- wwtl‘gcgggacgga 2580
hr L A Tac ccaag 2 4(}28aacct qc 5cttc‘gtgc§,g 2760
r Ly EALEsER Ay AL TR AR e GlorrohgoBoahe 2040

ASp Asp’ Leacaaaehtrgr 3@0@.egc¢1g0ﬁ@t¢y@ ﬂ@G&ucmcwg 3120

145 0
val Pro P @gggggéﬁ %%&&T 95%%%% 924£@2%T 3300

gccaq £CC <212> PRT
Ile Cys A?:BZIEB’>TN tAsrﬁ |Ia:e a‘lr'pSH‘ L@MC\M@ZWK@ZBWFM'@T( Al') <400>

e dEi RO AR BN 90 AT (i L

Gln Ile LN aerTher Phre AvgiIG1ArCQUAﬂg FLreu-)GI RroPrew 22680 G n Gy

210
Pro ser A% E'IyAg% Okgéj ﬁ&% I—\/QL%N@EQ o ﬁsﬁLpfhgvé}ravﬁsavzreprAg g
Pro ser AThr pysAtys Al AR §yPrior Ao m%@mrﬂr@wu @lua Pro Ser

I al 65 70 75
&1y pro H@W%‘*é N%P\L/g piggrgréiﬁ ée%gﬁ@ ddt (ja% \/@49 10

Pro ser ZgﬂaAsm Vet Pre &%@%omha %ﬂhe@g Lyfspkﬁ@ Mua Leu Leu

ser ser LEBBIALYs AP o debieu Qo¥ (RuG R Aay A04A5110 Al a Phe
290 Thr "Thr Ser 2¥al Ser Tyr3cheu Pro Asn Thr Val Thr
S bys Wasprarien ésrAlha SE!élJ-eAr UGW RyerPrg 4 Trp Ay Leu
son 1a phetiles ALd oA BkalnCloly ‘5 16 ASpdisoval Leu Val
Hi s L&kb Leu ﬁAIa Arg Ogs euh Phe &
ser Arg G u Arg Leu Asn Pro Ser Phe Leu Leu Ser
?&’4??55 6155166 Lo 1
Asn Leu Gln Prog Asn Leu Thr Gly Ala Arg Arg Leu val Glu Ile Ile
355 360 365 o
Phe Leu Gly Ser Arg Pro Arg Thr Ser Gly Pro Leu Cys Arg Thr His
370 375 i 380 .
Arg Leu Ser Arg Arg Tyr Trp Gin Met Arg Pro Leu Phe Gln Gln Leu
385 ) 390 395 400
Leu val Asn His Ala GTu Cys GIn Tyr val Arg Leu Leu Arg Sér His
405 410 . 415

Cys Arg Phe arg Thr Ala Asn Gln Gln val Thr Asp Ala Leu Asn Thr
420 425 430
Ser Pro Pro His Ley Met Asp lLeu Leu Arg Leu His Ser Ser Pro Trp
435 440 445%
Gin val Tyr Gly Phe Leu Arg Ala Cys Leu Cys Lys val val Ser Ala
450 455 460
Ser Leu Trp Gly Thr Arg His Asn Glu Arg Arg Phe Phe Lys Asn Leu
465 470 475 480
Lys Lys Phe Ile Ser Leu Gly Lys Tyr Gly Lys Leu Ser Leu GIn Glu
485 490 495
Leu Met Trp Lys Met Lys val Glu Asp Cys His Trp Leu Arg Ser Ser
500 505 510
Pro Gly Lys Asp Arg val Pro Ala Ala Glu His Arg Leu Arg Glu Arg
515 ' 520 525
ITe Leu Ala Thr Phe Leu Phe Trp Leu Met Asp Thr Tyr val val Gln
, 530 535 540
Leu Leu Arg Ser Phe Phe Tyr Ile Thr Glu Ser Thr Phe GTn Lys Asn
Page 13



545
Arg

Gly
Glu
Arg
Met
625
Gin
Glu
Asn
Leu
Ala
705
Met
val
val
His
Glu
785
Phe
Tyr

l.eu

val
val
865
His
val
Glin
Thr
ser
945
Thr
Leu
Ile
Ile

Leu

1025

5
Leu Pﬁ@fphér err/ilr@ L%Es%w%ﬁ&ﬁﬁl :-Pm Gy S]er'T%Te Arg Gy Pro
Phe N 9 val val 2602675‘3270 Ser Pro Ala
val Aﬁ?g gr“és Ale‘é\G(]J‘lf‘r@ 18 HY Arge “Legh & WAy Ala Leu
¢lu va&V 5. @289 Sdin @sy THRr T Geubh s et pikd S]ept‘ﬂs ser Val Qy
: g His H $00la 2 0295300 %f’ro Pro Ser Thr Ser
Leu AR 3’ Pride Bo L GRS MpiiEhf P S Bs*9Ib5310315320
ser TH¥ (SePIM@t \éati/ T-IﬁyrArﬁd}-‘aaCidlk a_'lhrrArlgy)Srgl—l_yS fhealeu Tyr Ser
. E NERY g[_325330 335 Ly eSe“? APY Pro Ser Phe
s PPRUL gt SEY F8AMYELN Ay B0 el T3Y 5%3 Page 16
Arg ThrTlR@i]:lQé( PPéfmS&qusmemlyl sdri s GOt Dhea1y20467. t xt Leu
€] @r I Phe Leu Ay -
Asp 1 %é r A¥g§%§§%%€ %r (I;&Fr%/qne“ %5%03 gl'%r Pro Arg Arg
Asp GleahPiroo Arg MeeTyPrreGral 1Ars AG?AY&?E&SﬂeryTy Trp G n Met
Tyr g 18 Lol by Gy e G, At s N 2
}>699 5(? w I 071 yr y | Legpd.eu Lys Thr
Ile AHn ;'rsh sr Rlw SEethArTgrAtm Z[@SMOGM!ST)N wavaiﬂ Thr Pro Al a
Arg A 2l o e é .g s P}g g y 420425430
ro 174 a? XI r7q5 s ¢ f?n p Pro Arg
Thr THr getLéar\?(alb L4B 5414 (4 45TYE MetLely uPW geu@ys H s Ser Ser
Leu sQr @sbﬂ A\I/leeﬂ- ﬂTaQe\d BJE;GAM 5&945354 Arg Ala cys
7170 Arg7z Eu1Va Pr o7 4l h A y ser Arg
Gln s sn GIu Ser Ser Ser Ser Leu Phe As Phe
@65%?@ﬁ7@%§@ o5t p800
l.eu His Phe Leu Arg His Ser val val Lys Ile Gly Asp Arg Cys
805 - 810 815
Thr GIn Cys Gln Gly Ile Pro GIn Gly Ser Ser Leu Ser Thr Leu
820 825 830
Cys Ser Leu Cys Phe Gly Asp Met Glu Asn Lys Leu Phe Ala Glu
835 : 840 845
Gin Arg Asp Gly Leu Leu Leu Arg Phe val Asp Asp Phe Leu lLeu
850 ' 855 : 860
Thr Pro His Leu Asp GIn Ala Lys Thr phe Leu Ser Thr Leu val
870 875 880
Gly val Pro Glu Tyr Gly Cys Met Ile Asn Leu Gin Lys Thr val
885 890 895
Asn Phe pro val Glu pPro Gly Thr Leu Gly Gly Ala Ala Pro Tyr
900 905 910 :
Leu Pro Ala His Cys Leu Phe Pro Trp Cys Gly Leu Leu Leu Asp
915 920 ’ 925
GIn Thr Leu Glu val Phe Cys Asp Tyr ser Gly Tyr Ala Gln Thr
930 935 940
ITe Lys Thr Ser Leu Thr Phe G1rn Ser val Phe Lys Ala Giy Lys
950 955 960
Met Arg Ash Lys Leu Leu Ser val Leu Arg Leu Lys Cys His Gly
965 970 975
Phe Leu Asp Leu Gln val Asn Ser Leu Gln Thr val Cys Ile Asn
980 ' 985 990
Tyr Lys Ile Phe Leu Leu Gln Ala Tyr Arg Phe His Ala Cys val
995 1000 10035
GIn Leu Pro Phe Asp Gln Arg val Arg Lys Asn Leu Thr Phe Phe
1010 1015 1020
Gly I1e Ile ser ser Gln Ala Ser Cys Cys Tyr Ala Ile Leu Lys
1030 1035 1040

Val Ala Pro Ser Cys Ala Tyr A n Val Cs Gy Pro Pro
Leu Tyr @ n 165170175 Leu Ay Ala Ala Thr An Ala Arg"
Pro Pro Pro Hs Ala Ser Ay Pro 180185190 Arg Arg Arg
Leu Ay cys Qu Arg Ala Trp Asn H S ser val Arg GQu
195200205 Ala Ay Vval Pro Leu Gy Leu Pro Ala Pro Gy
Ala Arg Arg Arg Ay 210215220 Gly Ser Ala Ser Arg Ser

Leu Pro Leu Pro Lys Arg Praq Arg g %??/ 225230235240
Ala A 3" ﬁF‘BJe@:‘iJL tg’;“f‘ll'ﬁ t -y Gn Ay

val Lys Asn Pro Gly Met Thr Leu Lys Ala Ser Gly Ser Phe Pro Pro

1045 . 1050 1055

Glu Ala Ala His Trp Leu Cys Tyr Gin Ala Phe Leu Leu Lys teu Ala

1060 ' 1065 1670

Ala HMis ser val Ile Tyr Lys Cys Leu Leu Gly Pro &SgsArg Thr Ala

1075 1080

Gln Lys Leu Leu Cys Arg Lys Leu Pro Glu Ala Thr Met Thr Ile Leu

Page 14



H's Asn Gu Arg Arg Phe Leu Arg Asn Thr
Leu 485490495 Gy Lys Hi's Ala Lys Leu Ser
Trp Lys Met Ser
Pro Ay Va

G@n du Leu Thr
Cys Ala Trp Leu Arg Arg ser

| e Ser

Lys

500505510 Val

Ay

Lys Phe
Leu
Arg Asp
Cys Val

515520525 Pro Ala Ala Qu H's Arg Leu Arg Gu Qu Ile
Leu Ala Lys Phe La 530535540 His Trp Leu Met Ser Val

Tyr Val
Tyr Vaft TR

1090
Lys Ala APh@1dWkp Arg A%
Il e QLY

1105

Ser

Asn Thr 65'956@

Asp Ser Apg ﬁJigg%)

ser Met A%g
Ala Thr P

1170 T

cyz Ly ARSI Grg R

W |Lg

Va

Il e Ar
@ sef Fleé

v o, g

45650655  Val

MRF YRAP ATy

GQu Leu Leu Arg

G.n

5 g s
gi%griﬂ

Ser

Thr Glu Th yyAlrde Sep LValLelalys Glay mufu\slhs

son ser TR BIOATE BT Br Hellg

Al a T|e Thr Gy Ala Tyr Asp Thr The Pro 705710715720

<210> 9
<211> 339
<212> DNA

<220>

<400> 9

. cccagagece

ctgccocty

in Asp Arg Leu Thr
ro Gn Asn 725730735 Thr Tyr cys va
<213> ArtMakidabed@enmrelys Ala Ala Hs Gy 740745750 Hi s Val
Lys Ala Phe Lys ser
<273> hTEﬁﬁ‘E{ﬁfﬁO?% Gn Pro Tyr Met Arg G n Phe val
Pro 770775780 Leu Arg Asp Al a Val

o e

Adn @u Thr

K 3 N A

ser

s1BPo As
S ¥'y¢B825630635640

rqQy Aed ﬁnUmlsymeMsga A{raem u Arg Leu

a_Leu Phe Ser Val

668*6685'6533

Phe Phe 545550555560
?ﬁWeTH?LPHé" 85“@9%22@%t¢&g Leu Phe
QZ%F&hlpyﬁspSﬂre ¥ THE P1eSedu Lys Leu Gn
Hil§ Leu 5805855900Lys Arg Val

WCYR SEGF LY

SHg Gn Hs

Ay

hArge GsH Aéb;_ﬁyérﬂepiélb AraryrethrLe Thr Ser Arg
Phe Ll e Pﬂd45 06
S 5§ GAY
muArvg1 B thepr

Leu Arg

Leu

ody Leu Leu

nAss tHrepd s Arg Al a
hr12 ?ZlWal Arg Ala Gn
§°§66°§'§7f) ug,ByT PPAE val Lys Val

gocgaccctiHicsaddittcahl @acBOBHBUIN @I E agtacc

gccagaccce
gccagagtge
gccctgcetgg
tacctagccca
agaagagtgg
gtggccccca
acccaggcca
gcctggaacc
agaagaagag
gctgccceceg
accagaggcc
gccacaagec
cagcaccacy
cceectgtgt
cggeccagcet
gagaccatct
ctgccccage
cagtgcccct
gctgecggeg
gacaccgacc
tacggctteg
cacaacgadgc
aagctgagcce
cgoagceccty
gecaagttcee
tacgtgaccg
agcaagctgc
agcgagaccg
cggttcatcc
gccagaacct
ttcagcgtgc
ggcctggacyg
ceeecaccey
caggacegygc
cggcggtacyg
cacgtgagca
gagaccagcc
agcagcggec
ggcaagagcet

ccccagecgc
tgcagcgget
acggcgccag
acaccgtgac
gcgacgacgt
gctgcgecta
ggcccccacc
acagcgtgag
gcggcagcege
agcccgageg
ccagcgaccg
tggagggcgc
ccggacccecc
acgccgagac
tcectgctoag
tcetgggcag
ggtactggca
acggcgtget
tgtgcgcecay
ccagacgcect
tgcgggectg
ggcggttcect
tgcaggaact
gcgtogoctg
tgcactggct
aaaccacctt
agagcatcgg
aagtgagaca
ccaagcccga
tccggcggga
tgaactacga
acatccaccy
agctgtactt
tgaccgaagt
ccgtggtgca
ccetgaccga
ccctgceggga
tattcgacgt
acgtgcagtg

ccctagcette
gtgcgagaga
aggcggeect
cgacgccctg
gctggtgcac
ccaggtgtge
ccacgccage

agaggccggc

cagccggagce
gaccccegtg
gggcttctge
cctgagegac
cagcaccagc
caagcacttc
cagcctgaga
ccyggecetygg
gatgcggccec
gctgaaaacc
agagaagccc
ggtgcagctg
cctgagaaqgg
gcggaacacc
gacctggaag
cgtgccagacc
gatgagcgty
ccagaagaac
catcaggcag
gcaccgggag
cggcetgegg
gaagcgdgcec
gcgggccagg
ggectagcag
cgtgaaagtyg
gatcgccadgc
gaaggccgcc
cctgcagecc
tgccgtogty
atitcctgcoc
ccagggeate

cggcaggtyga
ggcgccaaga
cccgaggect
€ggggcagey
ctgctggece
ggcccaccee
ggccccagac
gtgcccctgy
ctgccectge

ggccagggca
gtggtgagee
acccggcaca
agacccccca
ctgtacagca
cccagectga
atgcccggea
ctgttcctyy
cactgeecce
cagggcagcg
ctgcggcage
ctggtgcccce
aagaagttca
atgagcgtge
gccgageace
tacgtyggtgg
cggctgttct
cacctgaaga
gccagacctg
cccatcgtga
gagcggetga
agacceggec
accttcgtge
gccatcaccy
atcatcaagc
cacggecacg
tacatgcgge
atcgagcaga
ttcatgtgee
cctcagggca

Page 15

du Va

H s val

Ile Al a Ser

ser

tggtgtgegt
gctgcctgaa
acgtgctggc
tcaccacaag
gcgectygyy
ggtgcgceect
tgtaccagct
ggagactggg
gcctygccage
ccaageggcce
gctgggceca
ccgccagacc
gccaccccag
gaccctggga
gcgacgacaa
ccggegecag
ccececeeggag
agctgcetggg
tgagagccge
tggccgetee
acagcagece
ctgocctgrg
tcagcctgog
gggactgcgc
ggctgcggga
aactgctgcg
tctaccggaa
gagtgcagct
ccctgetgac
acatggacta

ccagcagagt .

toctgggcyc
tgagagtgcg
gcgectacga
cccagaacac
tgcggaaggce
agttegtgge
gcagcagcect
accacgccgt
gcatcctgag

Thr

Leu Thr

gccctgggac
ggaactggtg
cttcggcttc
cgtocggage
cctgetgety
gttcgtgeto
gggagccgec
ctgcgageag
ccetggegcce
cagaagagoc
ccocggeaga
cgccgaggag
€gtgggccag
cacccectge
ggagcagctyg
gagactggtg
actgeeecgg
caaccacgcece
cgtgacecec
(gaggaggag
rtggcaggtyg
gggcagcaga
gaagcacgcc
ctggctgegg
ggagatcctyg
gtccttettc
gagcgtatgg
gcgggagetyg
cagccggotg
cgtggtgggc
gaaggccctyg
cagcatgcty
ggcccaggac
caccatceee
ctactgcgtyg
cticaagagc
ccacctgcag
gaacgaggcc
gcggatccgg
cacactgctyg

Ile Ile Lys
Arg Arg Tyr Al a

Arg
Asp Leu

Ala Hs Leu

Va

g 190795800

0 cys

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
19806
2040
2100
2160
2220
2280
2340
2400
2460
2520



Val Arg Ile Arg Ay Lys Ser Tyr Val An Cys Gn Gy
Ile Pro G n 820825830 Ay Ser Ile Leu Ser Thr Leu Leu
Cys Ser Leu Cys Tyr Gy Asp Met 835840845 G u Asn Lys
La Phe Ala Ay Ile Arg Arg Asp Ay Leu Leu Leu Arg
850855860 Leu Val Asp Asp Phe Leu Leu Val Thr Pro His
Leu Thr Hs Ala Lys 865 870 875 880 Thr Phe Leu Arg -

Thr Leu Val Arg Gy Vval Pro @ u Tyr Q/s Val
tgctctctgg ?089@1 éCTl?qugS%'fF’%é%? eilzg%gﬁg@tggé)er
ctgctgctg 33%5 %§%§t§¥% gcctl Ec éﬁ
accttcctgdp8& ol 9dGo Propgiicy tstg@g beaccRivgc 700 920925

e el s r e i B ot

cgcggcuc@t‘a@@ﬁ@gm asdsm-ovbd cAg gﬁr iicg_tegt m::g Q\ZQHD 970975
t gc

tgccacagc h
tacaagatc § % %ﬁgé@
catcagcag’itét%ﬁga y &t val Leu
ctgtgc:tacegnattemalarc%aw gcegna@amcvmggimsa@mcgphglﬁ%u Arg
gccggaccc 0Cqgagc eg r‘tg%tﬂ gé accaggcctt tctgctgaag 24
ctgacccgy géggsgis g gccy cggac cgcccagacc 330
cagctgagc cac&.y:$ga%$§k:c£\| g doticcke B3 y
gccctQCCtimsm%awfﬁcﬂmt?rgec ser Qu Al a VaI G| n Trp3R&u
<210> 10 10651070 Leu Lys Leu Thr Arg H's Arg Val Thr Tyr
<211> 11320801085 Let) Arg Thr Ala G n Thr G n Leu Ser Arg
:gi? Apﬁ",'c"lp%lllg% Let) Thr Ala Leu Gu Ala Ala Ala Asn Pro

> 11571 § Thr Ile Leu Asp Ser Qu Gn Ile Asp

<220> 11301135
<223> hTERT(AI)

<400> 10 ’ .
Pro. Arg Ala Pro Agg Cys Arg Ala val Arg Ser Leu Leu Arg Ser His
1

Tyr Arg Glu val Leu Pro Leu Ala ;Er Phe val Arg Arg %gu Gly Pro
. 20
Gln Gly Trp Arg Leu val Gln Agg Gly Asp Pro Ala zga Phe Arg Ala
35 4
teu val Ala GIn Cys teu val Cys val Pro Trp ggp Ala Arg Pro Pro
50 55
Pro Ala Ala Pro Ser Phe Arg Gln val Ser Cys Leu Lys Giu Leu val
65 70 75 80
Ala Arg val Leu gén Arg Leu Cys Glu ggg Gly Ala Lys Asnh ggT Leu
Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro Glu
100 105 110
Ala phe Thr Thr Ser val Arg Ser Tyr Leu Pro Asn Thr val Thr Asp
115 12C . 125
Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg val Gly
130 135 140
Asp Asp val Leu val His Leu Leu Ala Arg Cys Ala Leu Phe val Leu
145 150 155 160
val Ala Pro Ser Cys Ala Tyr Gln val Cys Gly Pro Pro Leu Tyr Gln
165 170 175
Leu Gly Ala Ala Thr &In Ala Arg Pro Pro Pro His Ala Ser Gly Pro
180 185 190
Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His ser val Arg Glu
195 200 205
Ala Gly val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg Gly
210 215 220
Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg Gly
225 - 230 235 240
Ala Ala pro Glu Pro Glu Arg Thr Pro val Gly GIn Gly Ser Trp Ala
245 250 255
His Pro Gly Arg Thr Arg Gly Pro ser Asp Arg Gly Phe Cys val val
260 265 : 270
ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Giu Gly Ala Leu
275 280 285
Ser Gly Thr Arg His Ser His Pro ser Val Gly Arg Gin His His Ala
290 ' 295 300_
Gly Pra Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro Cys
305 310 315 320
Pro Pro val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly Asp
325 " 330 335
Lys Glu Gln Leu Arg Pro Ser Phe Leu Leu Ser Ser Leu Arg Pro Ser
340 345 350
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Leu
Pro
Tyr
385
Gln
Ala
Ser
Gln
Arg
465
His
Gly
val
Pro
His
545
Tyr
Lys
Lys
Arg
Lys
625
Ala
val
Gl y
Trp
Leu
705
Gln

Thr

His
Gin
Leu
785
ser
val
Gly
Glu
Leu

865
Thr

“Thr G

Trp
370
Trp
Cys
val
val
Leu
450
Ala
Asn
Lys
Arg A
Ala
530
Trp
val
Ser
Arg
Glu
610
Pro A
Arg
Lys
Leu
Arg
690
Tyr
Asp
Tyr
val
Pro
770
Arg
Ser G
Arg
Ser
Asn
850
val

Phe

Asn <210> 11 <211> 3399 <212> DNA <213> Honp Sapi ens
<400> 11 atgccgcgcg gtgctgecge cgcggggacc gacgcacggc :

- gtggcccgag ttcgegetge agctacctge ctgcgecgeg

ct ggt ggct ¢ gccact cagg cgggcct gga gcgaggaggc
ggcgct gccc aggacgcgt g gaagccacct cgccagcacc
t gt ccccecgg ctgeggecct gt ggagacca cgcctgeccce
gcgcagt gcc ccagcagccg gaggacacag gigtac gct

ARG 1Y Uepc gg%@
?f%? ?‘g?ca ?eu%éeg ﬁ?- cCccC ggcca tt
Meggcg gy trhr ce!croo@a"go.evgmog@"age@ Prgngabggggc
G?§ﬁ§f §Q¥o Q%QQ_QQﬂ%C%%C% CQQ'&ﬁFﬂﬂP%F
acca 9@09099999039 ctgggccgg gaccgagiga
Putﬂvg g1a@gagggwed?rgﬁacgacgw et Achbct
hebhd O 49, 29993 %g%ﬁcg cgq9g)s ML ghac
acgeggcgtcg tc gc aacgccgctt gyctgcadga
Ateag@:ggm Gau tG&u:t ea@pgThcgigsaga@c Argcbevayelat
(B arpceRL s GOl deliasgen poanasactll egcpreeice
gct gcgag @G§cgggggc gaccgasngca cgtgctggtt
Crt aelcag@t‘\gg dee ye dﬁ@t""@a%glaﬁg“&@ iﬂgc%%rgg%a
AL ABAGE Ghe GeHLIGULH Ork AGACLE e SRCELCEHLA
gaccaaggxac cag ctctct giobt ccaggccc gcadsht gcgg
Hfe %@t‘-t‘%é@u é@ggga ggﬂécftegggfg'c’é"g’ eXeg¥E eige
A09236p et 926 Gee Lo 04ThCEO @‘Fyt gat gagt
ttcaaaag t ggaatcaga ct CCCS Cc ct ggggcccc
ggbt@é%lg\fgtt gé@@&dggﬂzég%gg exscBec
L&I9@9@89%@8G@f@?ngQ?ﬂhgﬁggﬂﬁQgﬁ ?Qﬁﬂﬁﬁﬁﬁgf
tccc agtctgccgt g ggcagg tg g
%g Bpaer t"g@&é@ddé sPticet'cta %gcgq
vmgad @@ﬁ@gs QG@Q;UQtsteF 01130@9aﬂtegﬁ@ mcmgggct

&Qccgcc gct c ac t gageg
%)c B’té@‘é@&g @t(ﬁgg 3 Et%' tYégtdcitga Page
egﬁgg:ag@wa Qta@cr_élogagﬁgaor@mcx@gm@ ght ||gi gcag 1
cCt 180 t®0cct gcct. gaaggagcetg
ng?géggﬁg% 9 Sgdﬁt Bﬁb%% % t gcgc
TlgC g?ggegmgg @@@@@E gﬁ*b %1420 uCﬂ@ngugﬁGCS%mit ttgtg
C gaaggcy at gcgaa
ﬁg aggﬁbégrgﬁi&%gdgﬁﬂyé ﬁ@cggaéﬁb cgcaggcgt
anhggger@ﬁh&ﬁﬁg@g&eﬁ&&po&mct gidgaacstgccgaa
PSR 6 A8 Gol S e R ke S pagcoce!
caggcg ggndgade 8% actggcgc tcggaggctc
P@g&étc2£wgl@aggﬂegmcaﬂiﬂw@'qu&gcf@tthigg?aaccac

{ t gt
e B

Ccycttrce ety ggygdageatval 500 tygcyggact giscgbt t ggct g
ctgcg tgaggagp?c 1620 tcgagcfYct caggtctttc

%gr gg:u\?@ ®fe gaa@a@t@E Oral 730 ﬁgag@g?tgcas;?cétgcgggag
C C ca CCcCcaagcc

AR R by LR R R e

ASH GUOOET g% atgaltlatdl e aef GC CHEC IO Estnga“g.cggi a
cccagga t cacqgga gt4egt cggt at gccgb¥fyt
ERR00E & UL BRI Ao BhORRINEE

IDC ﬁﬂgcagglgs g@ﬂmt‘ t\,agamag:g@g@]aag'ty Tt BI‘GQG-D‘CEI

AR R R AR SR R

Leagat gec gla (Gfl:'_E adggxrgtArga@gtg?@alg@ goigeat aat c

SFRGLRASER PEORIRThR BT aRR AR0AE i

Léwceod Thigeeu aat @matcﬂgt\/a cmgc«ﬂggm €lycc Ezdt c
aagct §&ctc gacaccgtgt ggctga gtc&%ﬁagct
ccggcact gc cctcagactt” 12 <211> 1132 <212>
<213> Hono Sapi ens 119Y PCT Sequence Listing Cc
gcagcat cgg gaagccaggc ccgccctgcet tgacgggcetg
cggccgattg tgaacat gga agaaaagagg gccgagcgtc
t cacct cgag cgagcgggcg cggcgccccg gcctcct ggg
cagggcctgg cgcaccttcg tgctgegtgt ctttgtcaag

18
20
240
360
480
600
720
840
960

1080

1200

1320

1440

1560

1680

1800

PRT
t ober



115120125 Asp Al-a Leu Arg Gy Ser Ay Ala Trp Gy Leu

Leu Leu Arg Arg Val 130135140 Ay Asp Asp Val Leu Val
H's Leu Leu Ala Arg cys Ala Leu Phe val 145150155160
Leu Val Ala Pro Ser Cys Ala Tyr Gdn Val Cys Ay Pro
Pro Leu Tyr 165170175 G n Leu Ay Ala Ala Thr A n Al a
Arg Pro Pro Pro H's Ala ser Ay 180185190 Pro Arg Arg.
Arg Leu Géqs Gu Arg Ala Trp AanHéys Ster Val Arg -
1952002 YU P %@HEG é’ﬁj Pro Ala Pro
val Asn Ly Qogb\l"é '{;Vﬁ\} Jai@ ff'v?] 2@8 Vold * Ala Ser Arg
Leu Gly GBerrhnLel‘ua ﬁihe vhiaua;g;rmtws Mllag-nEr@yAt@,t wkregPrZ:Q5230235240
' la Pr uPoGuAgT al Ay dn
Trp %0 XeuSéFu .hg gﬂéoaigs‘lrhm Leu@]u E"lré ggr As Thr Arg dy
gzg ser s@r myrS@iiaAs TArg;eGlyeFAlre iglgsswalLEUZWZG@ZlX@ Val Ser Pro
! Al h udy Ala
Arg cly P @ Es 38 |"rﬁ6%%§€”%ﬁ%7§eq8q I Leil"l st mgj&t ober
Leu Arg L@O@Ys tcx$ H2¥ 528028 Fhkeutu Sep l@UyGWhYa"IM@ Birs Ser His

Leu

TYr Arg

1010
Trp
1025
lLeu
Ala
Cys His G

val Pro L

1090 Th

Lys
1105

Gln Tég
9

Lys ab® J'Serh‘r

Cys Tsseﬁerr_é e TRy L@ WIAILYS
? 5%@; P35836036 5 A @ Pl TPy

Pro G n 3708
uPthE Arguia AL e [‘é‘uTlG y Asn His
QuwsMahrd-eu Lev Lys

. 5400415 Ala Al a Val
Leu Py GTATEN ytvalThQPéaﬂdea %ug“@ Mage mHlig n 420425430

Lys Gh’? W3 EQA

K& P%
830 P

}qil ghrlo

PﬁiﬂBle@?ﬁSSQ@a?SU Frlo LPPO"fVaﬂ’hegj‘/l’S AnaG® VR TThr

Leu Pro Arigeieu

N aM?be Acg Lpy ¢

E&PQW%&P%H@E@E

eu Arg

r Hs

s 1B%D

2g'"Pryg fg
5% @Y 25508

Leu Leu %8p Ser
Mp gt lyveltetvegr

hp AGr\éSmPrﬂw &Tn

E%U

wokro Trp Asp Thr
Lys Hi s

35S

%ﬁzgﬁ,SQpaAla Ay Pro

Pro

¥ys- Gu Gn Leu
Leu Argidao 340345350

Il e Phe

G1TShr
[QJ @y Thr Pro

380 Arg Tyr Trp

Ala Leu Pro Ser Asp Phe Lys Thr Ile Leu Asp Ser Glu GIn Ile Asp
) 1 1130 1135

Asn

<210> 11

<211> 3399
<212> DNA
<213> Homo

<400> 11

atgcecgcgeg
gtgctgecgc
cgcggggacc
gacgcacggc
gtggcccgag
ttcgecgetoc
agctacctgc
ctgcgecgeg

- ctggtggctc

gccactcagyg
cgggcectgga
gcgaggaggc
ggcgctgece
aggacgegtyg
gaagccacct
cgccagcacc
tgtcccoccog
ctgcggeect
gtggagacca
cgcctygecce
gcgcagtgcec
- £cagcagecy
gaggacacag
gtgtacggct
aggcacaacg
gccaagctct
cgcaggagcc
crggccaagt
ttttatgtca
tggagcaagt

125

Sapiens

ctccccegetyg
tggccacygtt
cggcggettt
cgeeeceege
tgctgcagag
tggacggggc
ccaacacygt
tgggcgacga
ccagctgege
ccegyceccee
accatagegt
gcgggggcag
ctgagccgga
gaccgagtga
ctttggagag
acgcgggece
tgtacgccga
ccttectact
tctttctggg
agcgctactg
cctacggagt
gtgtctgtgc
accceegteg
tcgtgcgggce
aacgccgcett
cgctgcagga
caggggttag
tcctgeacta
cggagaccac
tgcaaagcat

ccgagecgtg
cgtgcggcge
ccgegegctg
cgeeecectcec
gctgtgcgag
€cgcgggygc
gaccgacgca
catgctggtt
ctaccaggtg
gccacacgct
cagggaggcc
tgccagecga
gcggacgccc
ccgtggtttc
tgcgetctct
cccatccaca
gaccaagcac
cagctctctg
ttccaggcecc
gcaaatgcgg
gctcctcaag
ccgggagaag
cctggtgcag
ctgcctgegce
cctcaggaac
gctgacgtag
ctgtgttccg
gctgatgagt
gtttcaaaag
tggaatcaga

cgctccectge
ctgggoceccco
gtggcccagt
ttccgecagy
cgcggcgcga
ccccccgadg
ctgcggggga
cacctgctgg
tgcgggecgc
agtggaccce
ggggteccece
agtctgccgt
gttgggcagy
tgtgtggtogt
ggcacgcqgcc
tcgecgaccac
ttcctctact
aggccecagec
tggatgccag
cccctgtttc
acgcactgec
ccccaggyct

‘ctgctccacc

cggctggtgc
accaagaagt
aagatgagcg
gccgcagagc
gtgtacgtcg
aacaggctct
cagcacttga

Page 18

tgcgcaagcca
agggctggcg
gcctggtgty
tgtcctgect
agaacgtgct
ccttcaccac
gcggggegty
cacgctgege
cgctgtacca
gaaggcgtct
tgggcctgee
tgcccaagag
ggtcctogoc
cacctgccag
actcccaccc
cacgtccctg
cctcaggcga
tgactggcge
ggactccccg
tggagctgct
cgctgogage
ctgtggcgac
agcacagcag
ccccaggect
tcatctceet
tgcgggactyg
accgtctgeg
tcgagctglt

ttttctaccy.

agagggtgca

ctaccgcgag
gctggtgcag
cgtygcectygyg
gaaggagctg
ggcctteggce
cagcgtgcgc
ggggctgctg
gctctttgtyg
gctcggeact
gggatgcgaa
agccccgggt
gcceaggegt
ccacccggge
acccgccgaa
atccgtgggc
ggacacgcct
caaggagcag
tcggaggctc
caggttgeccc
tgggaaccac
tgcggtcacc
ccccgaggag
cccectggceag

ctggggctec

ggggaagcat
cgcttggctg
tgaggagatc
caggtctttc
gaagagtogtc
gctgcgggag

60

120
180
240
300
360
420
480
540
600
660
720
780
840

900 -

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1749
1800

Thr

Pro



-Gy ser val Ala Ala Pro GQu Gu du Asp Thr Asp Pro
Arg Arg Leu 435440445 Val G n Leu Leu Arg G n H s ser
Ser Pro Trp G n val Tyr Ay Phe 450455460 Val Arg Al a
Cys Leu Arg Arg Leu val Pro Pro Ay Leu Trp @y ser
465470475480 Arg Hi's Asn Gu Arg Arg Phe Leu Arg Asn
Thr Lys Lys Phe Il e Ser 485490495 Leu Gy Lys Hs Al a
Lys Leu ser Leu Gn Au Leuy Thr Tr s I\/Et 500505510

crorconsal ol il AL AT RIS %egztagamc@a BB e

ggagccagaArqy tGCIca@I walah@au@lmcmaacm_ st@hetc@mﬁmmcaeww-h s Trp
C’Egttca%c g gagg tg—gl/r C % g% E‘% %} Phe
c cc c C

gaggggccg gﬁﬁe a@t@ag g@i % lg Ec n Lys

ccccaggaCAsqw;_ gg_aeugtph@gpheg g@thQrMVal rp

%S%ﬁ%i;??ﬁe@’é ggﬂceiﬁ ﬁ % % % Sﬁglté‘é%é@%g o g‘% %%8’585590

caggagacc Q:jttc&.gﬁga@r@a tOadalgtitdeedl ¢

gccaggggtwaaccmtgcqa mtsgtssewg%tgpm@w ACGAGIACGLIA zg?

el §e LR géig@g@;% ve Pro
ElC

gggctgctcéﬁﬂgc yg ggaégq;t atddtag 5 2dad \ki

conascacad TR e L0 ﬁ'@?ﬁ? “““g%é% AT

gaggtgcag @gaﬁnct‘dattagteaxg utoﬁg cAbgat@ur cal’ut 266@665670

aaccgcggc {ggg ke@g é g tg c%g/ ﬁ%
srotteac e S?‘ i i Sectrgtclqsl oo 05D
aT

tttcatcagts/allag aAI @aa a;éas tﬂtgc@ccgdéltoat 9@6%?@@c6|3a20;eu Tyr

tccctetge

y Ile
e e e
acgcagctgSatcddargdt] erchygs aar @cﬁtuaMSW@mgcAsmaﬁmaafr V36Lys Val
chgcaCtg‘Arcét‘NP@Ct'Fy?aaN%a%ICt%'I‘FtQ‘H n Lys Ala Ala Hi s 339745750
<210- 12 Gy H's Val Arg Lys Ala Phe Lys Ser H S Val Ser Thr
<211> 1132 eu Thr Asp 755760765

<212> PRT .
<213> Homo Sapiens

<400> 12
Mit Pro Arg ala Pgo Arg Cys Arg Ala X81 Arg Ser Leu Leu ggg ser
His Tyr Arg Glu val Leu Pro Leu Ala Thr phe val Arg ggg Leu Gly
20 25
Pro GIn Gly Trp Arg Leu val Gln Arg Gly Asp Pro iga Ala phe Arg
35 . 40
Ala Egu val Ala Gln Cys %gu val cys val Pra ggp Asp Ala Arg Pro
Pro Pro Ala Ala Pro Ser Phe Arg GlIn val Ser Cys Leu Lys Glu Leu
65 70 75 80
val Ala Arg val Leu GIn Arg Leu Cys ggu Arg Gly Ala Lys égn val
85 : .
Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro
100 105 110
Gtu Ala Phe Thr Thr ser val Arg Ser Tyr Leu Pro Asn Thr val Thr
: 115 120 125
Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg val
130 ' 135 140
Gly Asp Asp val Leu val His Leu Leu Ala Arg Cys Ala Leu Phe val
145 150 . 155 160
Leu val Ala Pro Ser Cys Ala Tyr Gln val Cys Gly Pro Pro Leu Tyr
165 170 175 :
GIn Leu Gly Ala Ala Thr GlIn Ala Arg Pro Pro Pro His Ala Ser Gly
180 185 190
Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser val Arg
- 195 200 205
Glu Ala Gly val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg
210 215 220
Gly Gly ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg
225 230 235 240
" Gly Ala Ala pPro Glu Pro Glu Arg Thr Pro val Gly Gln Gly Ser Trp
245 250 255
Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys val
260 265 o 270
val ser Pro ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala
Page 19



Leu
Ala
305
Cys
ASpP
Ser
Arg

Arg

ser
290
Gly
Pro
Lys
Leu
Pro

370
Tyr

385 -

Ala
Ala
Gly
val
val
465
Arg
Leu
ser
val
Leu
545
Phe
Arg
Leu
His
Pro
625
Gly
Arg
Pro
Ala
Glu
705
Pro
Asn
Gly
Leu
Pro
785
Ala

Ala

Gln
Ala
ser
G1In
450
Arg
His
Gly
val
Pro
530
His
Tyr
Lys
Lys
Arg
610
Lys
Ala
va'l
Gly
Trp
690
Leu
Gln
Thr
His

Gln
770

Leu
ser

val

Leu Gn Pro Tyr nmet Arg A n Phe Val Ala His Leu Gn
A u Thr Ser- 770775780 Pro Leu Arg Asp Ala val val Ile
GQu Gn Ser Ser Ser Leu Asn G u 785790795800 Al a Ser
Ser Ay Leu Phe Asp val Phe Leu Arg Phe Met Cys His
H s 805810815 Ala Val Arg Ile Arg Gy Lys Ser Tyr Val
Gn Cs Gn @y Ile Pro Page 20 1TR0O119Y PCT
Sequence Listing Cctober 2007.txt 820825830 Ile Leu
: Thrﬂ@ém@afggweyeer LLSRNEPSIobgE 20 DHSp 840845

2
G)VSh"—QUth@ SRk aiEl prol de@ \AﬂgngrgD@ﬁ Flonieu Leu Leu
855860 As Phe Leu Leu ¥ Thr Pro H s Leu Thr

PE§ &roysgr Thr 5"-'" Ar9g7egT 8%@ ¢ teuT R °PThE E¥ val Arg
Pk wavadyr Fﬁn@ efEhlthywysEh &&%ﬁ%&%&ew Arg Lys Thr
Val _Vak5>Asn Phe Prcgl g d u 990905910 Ely Thr
SN & PIEY VAP FEP oS PrY 'ﬂ“ 259 ¢ELSH LB Bhe 920925
Tt vl aua Ly AlchLeAsm T ﬂd’rgITEhPheLBew &wsdal A n Ser

3985940 Ser Tyr Thr Ser3 a Ser Leu
Tepengss oy T odubiladty Bty el B At R
Thﬁath{-\mgt Alrg Ph:y&ehem.emm cEIuyLeQn6EQJ7@e/755nLB15 Lys Cys H's
Ser i% 80 990 Thr Val
B Rl veT Lot IRy el B PR D000 000
Vﬂ’]ﬂ’hrHlPSoAﬂaA Sﬂyala]Lcsru GianardgealPrye Pheciis A n G n

202 P
A ¢ AtaE o RSO 5 Mol 12,500 o

Léw selAgng Alla HEis yseheter Sap 1Lr®u<=‘1n val H46MHOBIELOS5 Ely Al a
rQ-.s V
flabgbi(%%ﬁ%d\r LLﬁEA\{%; %ﬁea,ylgeu Leu ﬁfsqemoThr Arg Hi s

Agn'g1uﬁarg'ﬁhg Phe Leu Arg Asn Thr Lys Lys Phe Ile Ser
485 490 . 495
Lys His Ala Lys Leu Ser Leu GIn Glu Leu Thr Trp Lys Met -
500 505 510
Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly val Gly Cys
515 520 525
Ala Ala Glu His Arg Leu Arg Glu Glu %18 teu Ala Lys Phe
- : 535 '
Trp Leu Met Ser val Tyr val val Glu Leu Leu Arg Ser Phe
550 555 560
val Thr Glu Thr Thr Phe GIn Lys Asn Arg Leu Phe Phe Tyr
565 570 575
Ser val Trp Ser Lys Leu Gln Ser ITe Gly ITe Arg GIn His
580 585 590
Arg val Gln Leu Arg Glu Leu Ser Glu Ala Glu val Arg Gln
595 - 600 605
Glu Ala Arg Pro A1? Leu Leu Thr Ser ggg Leu Arg Phe Ile
6l
Pro Asp Gly Leu Arg Pro Ile val Asn Met Asp Tyr Vval val
630 635 . 540
Arg Thr Phe Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser
645 ' 650 655
Lys Ala Leu Phe Ser val Leu Asn Tyr Glu Arg Ala Arg Arg
660 665 670
Leu Leu Gly Ala ser val Leu Gly Leu Asp Asp Lle His Arg
675 -~ 680 685
Arg Thr pPhe val Leu Arg val Arg Ala Gln Asp Pro Pro Pro
625 ' 700
Tyr Phe val Lys val Asp val Thr Gly Ala Tyr Asp Thr Ile
710 715 ) 720
Asp Arg Leu Thr Glu val 1le Ala Ser Ile Ile Lys Pro Gln
725 730 735
Tyr Cys val Arg Arg Tyr Ala val val GIn Lys Ala Ala His
740 745 750
val Arg Lys Ala Phe Lys Ser His val Ser Thr Leu Thr Asp
755 760 765
Pro Tyr Met Arg Gln Phe val Ala Wis Leu Gln Glu Thr ser
775 - 780

Arg Asp Ala val val ITe Glu Gln Ser Ser Ser Leu Ash Glu
790 795 800
ser Gly Leu Phe Asp val Phe Leu Arg Phe Met Cys His His
805 810 , 815
Arg Ile Arg Gly Lys Ser Tyr val Gin Cys &lIn Gly Ile Pro
Page 20



Ser Leu Cys Tyr Ser Ile Leu
1045
Gly Ala Lys Gly Ala Ala Gly
_ 1060
Leu Cys His Gln Ala Phe Leu
1075

Tyr val Pro Leu Leu Gly Ser

10801085 Leu Leu Ely Ser Leu Arg Thr Ala G n Thr

A 1llLeu Ser 1 1095100 Pro Ely Thr Thr Leu Thr Al a Leu
Gu Ala Ala Ala Asn 111011151120 Pro Ser Asp
Phe Lys Thr Ile Leu Asp 11251130 <210> 13 <211> 309
<212> DNA <213> E. coil -<400> 13 gcccctcaga
aacgacaaga accttcaaga cagaagaagg aagatcgaca at ggagaac

cat caccga tcctgagcta gc cgccac ccatcgagc
20Ggt dt BTy Shgusges Ehiaba GF ek 20t e abG1 o

¢ln Gly sgatifaagyaer ahgdaaciaccysgedt aacagarat gucaggca
8gaagt cctg acco¥gcgga aagacccc acacccagat
vt 6lu ajadie dei e BTA (Y AHEA Getgrel Lttt ey
Arg Leu vht agpeeptrte 0@y 9@l oAl Ceircprb2li sCaduc gacaC Al80
865 N Eacc&a ad§0240 c ccatc}cﬁﬂﬁoo 399 <21088014 <211> 109
Lys Thr PE5 15 Q%?Qf E3PYYE Aoy OB T4 N'aSH Gin Ser Ile
val val A?mgga@AHg Les Tﬁywa$arag 2 ARer prY G1ASTH Adp ¢T@ n° 151015
|- Thr Ll e Asp Lys lle. L Ser _Tyr Thr Qu
M Leo sl STy e AT A Sadch e TR s SR O 1l 1 e
Pro ggg cyhi1yPheu lys ;g’grAsEI@hrAAr@ ﬂHrrléche1u36aleGE1 &gm Val Qu
Val_ Pro El r.G i.s |le Ser Gin Lys Lys Ala
aep Tor sEBseEstr R 8 P S MR R R Geds by
Asn Arg GT)ynthr_egg{'ﬁﬁw G(Ermr@'hﬂfsngé&}lOer@&@"gPageLémpggzmy
TR . i sti t e% 7.txt Lys
vatl Ley Ah’ ggﬁﬁs Eggigﬁs(%@%%\)g\g %Jpp%s%%gg% ysgs?rhr Pro Asn
ser Leu GBeht vel Cys Thr Asn Ile Tyr Lys Ile Leu Leu Leu GIn
995 1000 ' 1005
Ala Tyr Arg Phe His Ala Cys val Leu GlIn Leu Pro Phe His G1n Gln
1010 1015 1020
val Trp Lys Asn Pro Thr Phe Phe Leu Arg val Ile Ser Asp Thr Ala
1025 1030 1035 1040

Lys Ala tys Asn Ala Gly Met Ser Leu
105 1055

Pro Leu Pro Ser Glu Ala val Gln Trp
1065 1070

Leu Lys Leu Thr Arg His Arg val Thr

1080 1085

Leu Arg Thr Ala Gln Thr GIn Leu Ser

1690 1095 1100
Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu Glu Ala Ala Ala Asnh
1105 1130 1115 1120
Pro Ala Leu Pro Ser Asp Phe Lys Thr Ile Leu Asp

. 1125 1130
<210> 13
<211> 309
<Z212> DNA
<213> E. coli
<400> 13 : ,
gcccctcaga gcatcaccga getgtgcage gagtaccgga acacccagat ttacaccatc 60
aacgacaaga tcctgagcta caccgagtct atggccggca agcgggagat ggtgatcatc 120
accttcaaga gcggcgocac ctttcaggtg gaagigectg gcagccagca catcgacage 180
cagaagaagg ccatcgagcg gatgaaggac acccigcgga tcacctacct gaccgagacc 2490
aagatcgaca agctgtgtgt gtggaacaac aagaccccca acagcatcgc cgccatctct 300
atggagaac 309
<210> 14
<211> 109
<212> PRT
<213> E. coli
<400> 14
Ala Pro GIn Ser I%e Thr Glu Leu Cys igr Glu Tyr Arg Ash Igr Gln
Ile Tyr Thr Ile Ash Asp Lys Ile Leu Ser Tyr Thr Glu Ser Met Ala
20 25 '
Gly Lys ggg Glu Met val Ile ige Thr phe Lys Ser ggy Ala Thr Phe
Gln val Glu val Pro Gly Sgr GIn His Ile Asp ggr Gln Lys Lys Ala
55 :
arg Ile Thr

ITe Glu Arg Met Lys Asp Thr Leu
65 70

Tyr Leu Thr Glu Thr
75 30
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859095 Ala Ala Ile Ser net Qu Asn Ser Qu Gn lle
Asp Asn 100105 <210> 15 <211> 40 <212> DNA <213>
Artificial Sequence <220> <223> PcR Prinmer <400> 15
gatctgatga tatcgccacc atgaccagag cccccagatg40 <210>
16 <211> 36 <212> DNA <213> Artificial Sequence <220>
<223> PcR Prinmer <400> 16 aggggggatc cgcacacctg

gt aggcgca Ct%&é 36 <210> 17 <211> 37 <212> DNA <213>

Actifi sl % eack hIs1Ing §etab 'Zgi@?-gﬁ% <400> 17
Lys 1le R é‘V%QEE?t ésigéaagﬁggai%t%aﬁéacggg%o gc%g 5arlcg <210> 18
Ala Ala 132 5er MED R212p SeRT:1a2I3>T1Ar 440f Al al Sequence <220>

<238% peptide <4009°18 Leu Val Pro Pro Ser Cys Al a
<210> 15 Tyr G n Val Cys Ay Ser Pro Leu 151015 <210> 19
<211> 40 <211>15 <212> PRT <213> Artificial Sequence <220>

<212> DNA 55+ ide <400> 19 Ser Cys Ala Tyr A n Val Cys
<@l Artéﬁ%:%ergg%%g&mu Tyr Gn lle Cys 151015 <210> 20 <211>
<220> 9 <212> PRT <213> Artificial Sequence <220> <223>
<223> PCREUIPE e Page 22 | TRO119Y PCT Sequence Listing

<400> 15 QOct ober 2007.txt <400> 20 Ala Tyr Gn Val Cys Ay Ser
gatctgatgprtgtygegacgsatgaccagag cccccagatg _ 40

<210> 16

<211> 36

<212> DNA

<213> Artificial sequence

<220>
<2235 PCR Primer

<400> 16 ’
agggygggatc cgcacacctg gtaggcgcag ctgggg 36

<210= 17

<211> 37

<212> DNA

<213> Artificial Sequence

<220> .
<223> PCR Primer

<400> 17
ctgtactitg tcaaggtggc tatcacgggc gcgtacg ‘ 37

<210> 18

<211> 15

<212> PRT

<213> Artificial Sequence

<220> )
<223> Peptide

<400> 18 ‘
Leu val Pro Pro Ser Cys Ala Tyr Gln val Cys Gly Ser Pro Leu
1 5 10 15

<210> 19

<211> 15

<212> PRT

«213> Artificial Sequence

<220> .
<223> Peptide

<400> 19
Ser Cys Ala Tyr ng val Cys Gly Ser 560 Leu Tyr GIn Ile Egs
1

<210> 20

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide
Page 22



<210> 21 <211> 8 <212> PRT <213> Artificial Sequence
<220> <223> Peptide <400> 21 val Gy Arg Asn 'he Thr
Asn Leu 15 <210> 22 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Peptide <400> 22 Ser
Leu Ay Lys Tyr Ay Lys Leu 15 <210> 23 <211> 9 <212>
PRT <213> Artificial Sequence <220> <223> Pepti de

<400> 23 Awg,teu Val ASE'ASE Phe Leu Leu val 15 - 29
- Pagealﬁﬁgll PCT Sequence Listing October 2007.txt

<400> 20
Ala Tyr Gin val Cys Gly Ser Pro Leu
1 5 ‘

<210= 21

- <211> 8

<212> PRT -
<213> Artificial Sequenc

<220>
<223> Peptide

<400> 21
val Gly Arg Asn Phe Thr Asn Leu
1 <5

<210> 22

<211> 8

<212> PRT

<213> artificial segiience

<220> . .
<223> Peptide

<400=> 22
Sﬁr teu Gly Lys Tgr Gly Lys Leu

<210> 23

<211> 9

<212> PRT

<213> Artificial seguence

220> .
<223> Peptide

<400> 23
Arg Leu val Asp Asp Phe Leu Leu Vval
1 5

77
?7
?7
77

ITRO119Y

- 29 -
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