WO 02/ 16413 PCT/ EP01/ 09646 VACCINES TECHNI CAL FlI ELD OF THE | NVENTI ON The
present invention relates generally to therapy of cancer, such as col on,
col orect alyvo @rgast , bl adder, lung and endonetrial cancer. phgrpodMeati on i s
nore 5 specifically related to polypeptides, conprising at |east a portion
of a cripto protein tunor protein, and to pol ynucl eoti des encodi ng such
pol ypeptides, in particular pharnmaceutica Am tions, e.g., vaccines,
and ot her conpositions for the treatnent of cancer that are cripto -
expressi ng patialel C §RVEBNynoN- small |1 ong cell carcinom,
breast, col gﬁé TOl g??ﬁraﬁiﬁfe[ : 1ilh‘é&éACKGRCIJND OF THE I NVENTION CRIPTO i s
a 188 as pr ot ei n EleapeesertameEntign eslates tzhnarhlly épiiseapyadf eamoent, Isuck ag colon( EGF)
famly (EMBO Journal (1989 ol .8 (7),ppl987-1991). h | PTO nRNA i s

det ect ed onlSPI9tRCtAh TFashy Bﬁ%ﬁl At é‘&lgc%‘l)lq §R tHf Ear uﬁg‘f {nypnfogy §s more

di fferentd aty . i 3 i Al A5

(i nduces *br ARERFoasrd o FHBBERAES HiprRheRli SRERPRALo) ZEhR it
suspect ed t aub@r girorit,osid e potyawtlbotidest @tcodiag swoh npdlypeptdsy, inepdrticuleRl PTO
is required for correct orientation of the anterigr-posterior axis in the
mouse enbr yd@hapmpeentiesli pOBPeRHRNSH 8% Ehe ¥ACCENESr el @thes SomBBOSItoNS. fotafher s
a significant_ healt I t out wor | d.. h h ces
have been ngtaeeat@ﬁntd& g%}%?%ﬁ{%r?gé t% ﬂgirg’aﬁyexkﬁ%%ﬁgcéél?c,mér?}éésv%%i %se@é(#ﬁg;{ﬁg r

uni versal |y Mpl%ﬁ%fcéﬂh caiddafd, bRastdceantslorcanedmer.t reatment is currently
avai l able. Current therapies, which are generally based on a conbi nation
of chenot herapy or surgery and radiation, continue to prove inadequate in
many patients. Col on cancer .is the second nost frequently diagnosed

mal i gnandy iBACKEROUND OFTHEINVENHON,s wel | as the second nobst common cause

of cancer death. &%{}) | d L lghave
been di agnosed in 9?? tl%/mqﬁ]@ %agﬁlgg%ﬁﬁggﬁgaﬁﬁﬁﬁ?}o&gésd\gg%ﬁge %@ﬁgﬁé?l%rbgvear
survival ratfacop(EQR) faiilys(BMBO Joalmi €089) VoL 8Tepp1987-4098d i n an
early-localised stage is 92% unfortunately, only 37% of colorectal cancer

i s di agnosed at thiSRiPensRNA s dskattad@bnl§ tia Amdiffdienpiddy EMR! add@liRaar
02/ 16413 PCT/ EP01/ 09646 drops to 64%if the cancer is allowed to spread to
adj acent or getes il Hiffgpdntiatice snCREMED tis ed§préssedoduring tpgeguanty dindtlactation

met ast ases. The prognosis of colon cancer is directly related to the degree
of penet1r5at i@tpfiucgs bl%nching morphogenesis 1an mammary epithelial Xells) and ?s suspected to g

be an autocrine growth factor for normal breast cells. CRIPTO is required for

correct orientation of the anterior-posterior axis in the mouse embryo.
Human cripto gene has been expressed US 5,654,140.

Cancer is a significant health problem throughout the world. Although

20 advances have been made in detection and therapy of cancer, no vaccine or other
universally successful method for prevention and/or treatment is currently available.
Current therapies, which are generally based on a combination of chemotherapy or

surgery and radiation, continue to prove inadequate in many patients.

Colon cancer is the second most frequently diagnosed malignancy in the

25  United Sates as well as the second most common cause of cancer death. An
estimated 95,600 new cases of colon cancer will have been diagnosed in 1998, with

an estimated 47,700 deaths. The five-year survival rate for patients with colorectal
cancer detected in an early-localised stage is 92%, unfortunately, only 37% of

colorectal cancer is diagnosed at this stage. The survival stage. The survival rate



of the tunmour through the bowel wall, to the level of netastasis, to the
presence or 5 absence of nodal involvenent, consequently, early detection
and treatwent/1@ie especially inportant. Currently, di agnoBCHFEP&/@b4bed by

t he use of screening assays for fecal occult bl ood, signoidoscopy,

col onoscopy and doubl e contrast barium enemas. Treatnent reginmens are

det er mi ned biyopshte GAfpef thectasteage abdwedo spaeasieto, adjarant ongahsuekelysphgemdgs,

radi ation thera&);gfand/ or che éihe-rtre;@ . Recurrence followi ng 10 surgery (the
most common 8t 1} pRLieRis Yyt Ustant I ueEstasss ol em and is often the wultimate
cause of death. In spite of considerable research into therapies for the

di sease, col on cafhearrograsis ¢iscoliin ¢aneen is ditsclly elaed o Hdlegrasaaf pepetedion ngl v,

th [ dint f ' d hods, f .eat | :
The. present or B Srobeh b IR 38 A L E Gt P ST g pB R oo
rel ated 8dvapia@esSer heddBr ReslvemBMC onkRuant, O8krlyl @aiRttidieahd Nrdat@bite fef Or
wonen in the United States and throughout the world. Although advances

have been nwdpeciallydistpoctanion Cangntly r dagnnsist is gfidedhley thesesasaef, schreningt assayscer

remai ns the second | eading cause qQf cancer- related. deaths in wonen

fToct ng mdpe IEHhiPOLE WA, AUENPIFOPhe CURPYERSAY Dl A e Datti,

women 1 n NOfehE&ﬁéﬂe e Rmeht fegiméRt ér%e%ﬁﬁleﬂfbs}gﬁet t‘ygg aRd %@agé of3RC Bhinceg0 are
ght. No al l'y“successful

now one in ei vaccl ne or other univer met hod for the
preventi on and ih¢ladd sorpéryotradistemstherapy aad/or shemothemaby y Recairbmzdel fellowing
Managenment of the disease currently relies on a conbination of early

di agnosil8 ( tSHrgsEY KthequestronERen ferm oF thexapinds §r Baiod rrallemaand Bygites ey e

t r eat ment e i LAg . i . ts
G 3 e N St

course of t rgpah§e tbldn0danderP@faing Wiffcul t6 Asdgn6RNGRY trédf. Q&éc@ftiiﬁg‘l(,eﬂie%i is based
on a variety of prognostic paraneters, including an analysis of specific

t unour nar ker seedSie fheegrt Hor timprayed dagthedsdfari iseatime, sush ecantercantis pEseE- 100
(1994). However,. t use of estab)ished markers often.|leads to a result
that i o1 ShatianArelifess oS Eut FBE PERIAES hibeh GRS e observed i n
breast cancer patients -2 WO 02/16413 PCT/EPO1/ 09646 i ndjcates_that

i mprover@nt s ar e Breadeanden iy p significanihgsith preblemdor womsa igrthe Keited) Stasesse .

Lung cancer i L MRry se ncer t d,_wonen
M the Us, g RpeBabe Tk w25 Bl bacel Hade BTl B R a2
tTﬂe flt vs- ye?feaﬁﬁéﬁt'df&he HRbfRecaBRAS @hter! (REIRANE Sécopd ¢RI Scauke 9 Lal@BS Of
e state o
related deaths in women, affecting more than 180,000 women in the United States
each year. For women in North America, the lifetime odds of getting breast cancer

20 are now one in eight.

No vaccine or other universally successful method for the prevention or
treatment of breast cancer is currently available. Management of the disease
currently relies on a combination of early diagnosis (through routine breast
screening procedures) and aggressive treatment which may including one or more of

25  a variety of treatments such as surgery, radiotherapy, chemotherapy and hormone
therapy. The course of treatment for a particular breast cancer is often selected
based on a variety of prognostic parameters, including an analysis of specific
tumour markers. See, eg Porter-Jordan and Lippman, Breast Cancer 8:73-100
(1994). However, the use of established markers often leads to a result that this is

30  difficult to interpret, and the high mortality observed in breast cancer patients
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di sease at diagnosis is only 13% This contrasts with a five-year survival
rate of 46% anong cases detected while the disease is still localised.
However, vooby16i69 of | ung cancers are di scovered before POPEHIIg®aEe has
spread. In spite of considerable research into therapies for these and

ot her cancers, 10 breast, colon and colorectal remains difficult to

di agnose andnditsted tiedif@girovedhents aACc @eedddni@l yhe trosth®ni Sind preeshtion dfhéhear t
for inproved nethods for treating and preventing such cancers. The present
i nvention f@ifeRss- s t hese needs and further provides other related

advant ages. SUMVARY OF THE I NVENTION 15 In one aspect, the present

i nvention provi ddsingotancerc lise ttei pemagneasset ofooancec degthi ahong dothemes nael
selected fromthe, group consisting of : sequences consi sti t

| east 20 coqmehs thee Hisq et o eat%wa@:elr’{ézfoop‘?%weﬁéa ewgs@@%tfsp %&ﬁf—"% or 3
not being t el | &q@‘;a . . C ] St 1 ng
of Sequegce %éye%‘?gr grr&égg@gﬁygsﬂ?ég%&e% %136?1{3%% r%@g%lgﬁlcgjgggggééﬁ
conti guos nuiideas htd@iagmrsiyvisdady i18 %Se ThisOcdverasts with 3 favedyear potvwival aheodi de
that encodes for a heterol ogous fusion partner. The present invention, in

anot her aspéé?% apepgicaws dsiscirdaphileghe disspissis stildgcaliser. c Blogveves, il ko @ni no
aci d sequenceg.that is enc I i uence descri bed
above. The 6’ |1%%°%F8§r%§§5?‘8’re p%o‘%&ﬁr%ctﬁé;g%%aggéhg?prgfde:‘l present invention are
i munogenic, i.e., they are ble of _elici tiarllqgﬁﬁﬁfgri nmune resegonse

€., .ca ,
particularly a 18 T 9 CopsdeTA R TPrEpIs Bisb T &G A QDK HAPCHTSr
i mmune r@sp ﬁ§ﬁ§ r ey; : . e
carrier lgnd%%%feidj%}\glgn%r@de e&grré?g%{g ?’1%13%1% %r@#&ﬁfe?& g]rfeg\’f}iegfeégﬁm'
fragments, vadcofdibgly anledreris demesthtin (RS artofort iwprovead maslests pfolr yipesping dendand/ or
pol ynucl eoti de sequences, wherein the 5 fragnments, variants and/or
deri vat i ves DseeenEpEBugh aneers | Bl presenti mveringe Alalls dhasy | negdyn pnd tfurtherst
about 50% pref. rabﬁbé" aﬁ)tlcfs%ﬁét? tabosut 70% and nore preferably at |east
about 90% ofPTPHES LV R é%ni c activity of a polypeptide sequence
set forth in SEQID No: 2 or 4 or a polypeptide sequence encoded by a
pol ynucl eoti de sequence set forth in SEQID NO 1 or 3.

SUMMARY OF THE INVENTION

15 In one aspect, the present invention provides polynucleotide compositions

comprising a sequence selected from the group consisting of :

(a) sequences consisting of at least 20 contiguous residues of a sequence
provided in SEQ ID NO: 1 or 3 not being the full sequence of ID
NO:1 or 3.

20 (b) sequences consisting of Sequence ID NO: 1 or 3 or sequences that
consist of at least 20 contiguos nucleotides provided in Seq ID No 1
or 3 and a polynucleotide that encodes for a heterologous fusion

partner.

The present invention, in another aspect, provides polypeptide compositions
25 comprising an amino acid sequence that is encoded by a polynucleotide sequence

described above.

The polypeptides and/or polynucleotides of the present invention are

immunogenic, i.e., they are capable of eliciting an immune response, particularly a

-3-



10 The present invention further provides pol ynucl eotides that encode a

pol ypepti de descri bed above, expression vectors conprising such

pol ynucl eoon2ie®13 and host cells transfornmed or transfect eBCWEPHL/®osh

expression vectors. Wthin other aspects, the present invention provides

pharmaceutical conpositions conprising a polypeptide or polynucl eotide as

descri bed abouerangdar ctBulhifmahe gispaisty whet enieakserye @icyi ¢ confhghiedita

rel ated aspect of the present invention, the pharmaceutical conpositions,

e.g., vacci nsudablpseiriarand/or gdmvamted:i ded for prophylactic or therapeutic

applications. Such conpositions generally conprise an i nmunogenic

pol ypepti de or pdihemresenoinveetiaf further prowades ifagnent, sarianthrambet deniNatines such

as an 20 adjuvant. Wthin Lyrth r aspects, the present invention provides
i PRYPE '%ﬂfﬂj

phar maceut | @41 e ofisrles . pelyjnuglsotids | S5AREISFS s SYRerAY dhg |
t hat | i i d : |1
a expﬁgsig%n?en%(){a?ﬁa{s! gﬁd/o?%eﬁ??tﬁ&k ?g%ﬁ?&y SRR (Be1 2o ﬂ%ﬁﬁ&g&gﬁ cally

accept ab rier exci pl ent . strative antigen presenting

i ncl ude dendciivitycof & lesst abawr S0hagreferabip aptettetbout 25% fdndrmblegstferabiy aB
cells. Wthin related aspects, pharmaceutical conpositions_are provided

that conpr ilesst abept 99% aftheglerelnidgupinogenie artivitshaf a erlypertidessequenseyssept i de

as descri be ho b), an,i nunest | t. The e i Ny i

Further prooplBd® SEePRY e 2,804 o7 & AT SPpuck SeBRETSrs goliiERbEE: o

| east one pQgk B¢ kdgonn illSEQN PR abgve, as wel | as pol ynucl eotides -4 WO
02/ 16413 PCT/ EPO1/ 09646 encoding such fusion proteins, typically in the

f orm of ;ghar maceujyj.c g)|res(é Sdribfn é—gj[eg : gro’vidég‘c ﬁég@%@%}&@& | hhOVcode a

conprising a physiologically accep arrier an | mmunost1 nul ant .
The fusion pobipeptide deycribedRboes ERpréssiohevdciots ogphisig Arhypepiictesides
portions/variants thereof, as described herein, and may further 5 conprise
one or nor e 3p8hpscsils Hangfernecthestransfeciedcwith suah exgraspien ¥R¢PEsssi on,
purification and/or imrunogenicity of the polypeptide(s). Wthin further
aspects, the presWithini rothert i aspeqts, ohal egresart hanenfien provides| abirnpcaricahmune
response in a patient, preferably a T cell response in ,a _human patient,
conpri si ng &QMWPASIEORY FQfgpra\S%arn%ﬁ@ml% ar pelyRpdsetideds drsedbsdnzhpve et ei n.

The patient A . | i ung or colon cancer or col orectal cancer
R T

or breas case e nmet hods provide treatnent for the

[ r e . . .
di sease, o Within a related aspect of the present invention, the pharmaceutical

compositions, e.g., vaccine compositions, are provided for prophylactic or
therapeutic applications. Such compositions generally comprise an immunogenic
polypeptide or polynucleotide of the invention and an immunostimulant, such as an

20  adjuvant.

Within further aspects, the present invention provides pharmaceutical
compositions comprising: (a) an antigen presenting cell that expresses a polypeptide
as described above and (b) a pharmaceutically acceptable carrier or excipient.
Illustrative antigen presenting cells include dendritic cells, macrophages, monocytes,

25 fibroblasts and B cells.

Within related aspects, pharmaceutical compositions are provided that
comprise: (a) an antigen presenting cell that expresses a polypeptide as described

above and (b) an immunostimulant.

The present invention further provides, in other aspects, fusion proteins that

30 comprise at least one polypeptide as described above, as well as polynucleotides
-4 -



patient considered at risk for such a disease may be treated
prophylactically. In particular the patient will be afflicted with a
tumour ewpPeysi4myy cri pto antigens. Wthin further aspectspCT/EROpYesent

i nvention provides nethods for inhibiting 15 the devel opnent of a cancer
in a patient, conprising admnistering to a patient a pharnaceuti cal
conposi ti on easoding suakdfusivo\peoteibetypicaily it thedyri of ahdrhiacelﬂid;al/\imhp%itmmg
colon, colorectal qr breast. .cancer, .in whi ch ase {he metglﬁds rovi

treatment fGrSe ACHNS SYLROSitoNS, LOMPHSME o Ehysiplagically ageepta h? B’i sease
may be treate A5t Gie! 0 r f

provi des, W%:nmﬁ%ﬁ’i er aspeg'?lse Husi 8?:18;8 ﬁ?}f&%g@?lﬁ%%%ﬁ 1re (i:{féﬁﬁﬂgégern(l)cm a
bi ol ogi cal qmm@eptldasonprposmaig/\mmanmcmengf aadidebaribed aliereinargatl emay tfarthecel | s
that specifically react with a pol ypeptide of the present | nvent| on,

wher ei n Phe CORPHISH O%rﬁraémrﬁgpvlgpﬁgmoﬁmr\%cfer tingokle F¥RTESHPLA

time suffici ressmgthe protein from
the 25 sa %?1 lcé@? v&}glgfrggéﬂé}e{gpfﬁfer@w gn&% r'é provided for inhibiting

t he devel o msnt in a |ent conpri sing adoj nisterin toa
pat i en;/ a Ei ol ogl\glaqmnsaﬁbtﬁ%r EESP%%{?’E %splffé%r&rl V&Btl%‘bngﬂ% g‘%" g
further proy ﬁjrn?atm 5&'%@1&?%&&%@@%% | g# hﬁl&r' Do apg/ 1@§n%on§9 in a

expanding T ce peci a pol ypept e’ present ention,

conprising humaWpAhi, 6dokBpriRiily EHAIIGOGHS a pimmmmweg &)rnlﬁisitﬁ)n\l\désbrlbﬂb or
nore of: (i) a polypeptide as described above; (ii) ynucl eoti de
encodi nd0 sué}‘?r%H heapientgaay heaffhietedwifh lugg O&r?ﬂ(ﬁ’e‘i@nﬁ‘?fégéiﬂlqrﬁgak%ﬁqcef t hat
EXPresses Sl{}%%ﬁ?s{e %aﬂ&?psﬂ ﬂ/%ichu&qg "thé %ﬁlofd's %@&1 ?%efﬂ?ﬁs (1)1? {) Q:E:T(ﬁ a%% Cble AL

permt the at1on and expansi on o

popul ati ons patie@ngnsRiertd di A k& RicBPAIRGaBSMALDErtkdded plPHFaei@IIR! Sh
provi ded. thin further aspects, the present invention provides nethods

for inhibi tmaqlcutlarré:h@lewn@m}éhc affficted euificretumayr SXprassiegheripto @niigensi ng
admnistering to a patient an effective amount of a T cell popul ation as

descri bed above. Withinpfugthenhspeets ethieipeesehtiinlvbstionpprovidee mettidh doksinhibiting
inhibiting the 10 devel opnent of a cancer in a patient, conprising the
steps ofl5 (dhe davaleRme faDsancer ipAopatien comprisilel admigistesing o 3 eAtient fat i ent

wi th one or RGP, risi enic
portion of éjrﬁgr[ﬁpct%gn%agl%lmﬁj F% é gl Itsegq%dséﬁ er g?lnnlgdu? %.122 lét ﬁ’g
encodi ng sugfingl BeloypPaPidré@il anthrehdti dandél, it il RARS e lﬂMhé‘dS' brov1de

treatment for the disease, or patient considered at risk for such a disease may be

treated prophylactically.

20 The present invention further provides, within other aspects, methods for
removing tumor cells from a biological sample, comprising contacting a biological
sample with T cells that specifically react with a polypeptide of the present
invention, wherein the step of contacting is performed under conditions and for a
time sufficient to permit the removal of cells expressing the protein from the

25  sample.

Within related aspects, methods are provided for inhibiting the development
of a cancer in a patient, comprising administering to a patient a biological sample

treated as described above.

Methods are further provided, within other aspects, for stimulating and/or

30 expanding T cells specific for a polypeptide of the present invention, comprising

-5-



t hat expressed such a pol ypeptide; and (b) adm nistering to the patient an
effective 15 anount of the proliferated T cells, and thereby inhibiting the
devel opnmewo 0vi6483 cancer in the patient. Proliferated cel PET/ER§/ 0966t need
not, be cloned prior to admnistration to the patient. These and ot her
aspects of the present invention wll become apparent upon reference to

t he foll ow rc:gntaefllimg' Tewtllsl egdy onet oramoreAdft  (ipd (pnbfpcmiﬂecﬁss;telsm?}lmd dbovei i)are 20
hereby incorporated. reference in their e rety. as if each was

i ncor por at edol¥Hg eml smqogmgeﬁCEFa PRE¥RIRIIS @d/@cﬁmn mmsmwg%mce

| DENTI FI ERS E&?k - t

Pol ynucl eot itgaz Q%%gs‘f% %OW?% Et} |%%ﬂ%y%gﬁ§/%g%??§tg?ml gE@QF D&l{@léﬂ% | pt o
1 Pol ypept i germitHQe | tinitioh &id/pt exghnFlohygfet ¢cefle. - o) @4 Ppulations

PCT/ EP01/.09646 SEQ ID NO 5 Cripto Polynucl eoti de as_described in US 5654
140 SEQ PD Nompsise; heedlsmsrnaied p%@%smhecg@oa@ﬁtqalﬁfewme@s 5654 140 SEQ ID
NOS: 7 -10 PCR priners 5 SEQ ID NOS: 11 & 12 synthetic Cripto 1 peptides
SEQ | D NOCS: 13 - Withiapiurtbhpesspbetonth©pirgsent invanhbn:-proﬁﬁe@ mBtheds f@Sinfbitptgo 1
vari ant Poly cle?tlde EQID NO 96, .Cri olvarlant PMF gtld
DETAI LED DE HECIORRAENTE BRACHS, SOTBPISIRG Aipunisicrdng foof PPUCTH 4 ct ed

general |y t%fégﬁrﬁéoaﬁhéﬁrﬁ%?aaingelf@uﬁatﬁﬁ%s'dQschoQ@a rapy and diagnosis of

cancer, partic y cripto ex SS|ng cancer an met ast ases i ncl udi ng
Cripto expressin un | on olo and. breast ca S descri bed
Fur Eher “hel o 1T 506 TRERGTS | FTORE BV, prateic Tohy biERE “BRCI ude.
but are jpot de@@lb?h@ﬁtedf 4 Qnc&%h PSRRI 88mpRGHE 'tlfe“étéﬁs'df | A HREERRL CDA+

pol ypepti des, ynucl eot i des encodi ng such pol ypept i des, anti bodi es and

ot her bi ndiamg/oagﬁhfﬁf& T aells gelnted feme atpatientodti eng dPdsie afird(i) mpnlypeptykst em
cells (e.g., T cellsi The racti ce of . the present |nvent|on wi |l enpl oy,
unl ess i ndi CATPHISINGHE G2t &y URQZEDR POIAR Pt §11pte HRYPRRLIS AFC! ot s ERof

vi rol ogy,

' rm}lg(ﬁl)%ﬁcleoude encoding such a polypeptide; and (iii) an antigen-presenting cell

that expressed such a polypeptide; and (b) administering to the patient an effective
15 amount of the proliferated T cells, and thereby inhibiting the development of a
cancer in the patient. Proliferated cells may, but need not, be cloned prior to

administration to the patient.

These and other aspects of the present invention will become apparent upon
reference to the following detailed description. All references disclosed herein are
20  hereby incorporated by reference in their entirety as if each was incorporated

individually.

BRIEF DESCRIPTION OF THE DRAWINGS AND SEQUENCE IDENTIFIERS
SEQ ID NO: 1 Cripto 1 Polynucleotide

SEQ ID NO: 2 Cripto 3 Polynucleotide
25 SEQ ID NO: 2 Cripto 3 Polypeptidel
SEQ ID NO: 3 Cripto 1 Polypeptide

SEQ ID NO: 4 Cripto 3 Polypeptide



20 m crobi ol ogy, nol ecul ar bi ol ogy and reconbi nant DNA techni ques within
the skill of the art, many of which are described bel ow for the purpose of
il lustratweon218uxh techniques are explained fully in thePCT/EROADME. See,
e.g., Sanbrook, et al. Mdlecular Coning: A Laboratory Mnual (2nd
Edition, 1989); Maniatis et al. Ml ecular Coning: A Laboratory Manual
(1982); DNASEHQ@IDMND: A Pr adthiga/PoRmuéieptidesshdessribed ih & 5654 140 G over, ed.);
A i gonucl eotide Synthesis (N. Gait, ed., 1984); Nucleic Acid Hybridization
(B. Hames & S. Higgins, eds., 1985); Transcription and Transl ation (B.
Hanes & S. Higgins, eds., 1984); Animal Cell Culture (R Freshney, ed.,
1986) ; Per balEQ B P¥@Qc6 iCripito Bolyducleasidebis elesdrived @b Bidi 3694 140984) . -7 WO

02/ 16413 PCT/ EP01/ 09646 All publications, patents and patent applications
cited herei (sEQUIBINGS: BUpPD PCR prifeie, are hereby incorporated by reference
intheir entirety. As used in this specification and the appended cl ai ns,

the singyl arSﬂ(?rI!lﬁ;Nog@’l'i &aﬁ'sy%'ﬂféti'étd’}%'toil%gﬁ%% plural references unless
the content clearly dictates “5 otherw se OLYPEPTI DE COVPGSI TI ONS As used

herei n, the " N Lget, " o in conventional neaning, i.e.
as a sequenc%ﬁ@ﬁ%‘opgg?)éﬁl Re p%rﬁ;sl(grg%{)iriaaélg%are not limted to a
specific | t product; thus, peptides, oligopeptides, and

pr ot ei ns arMﬁp&ngﬁppﬁf%ijffén‘mﬁg)og’éw&ﬁgﬂ%n of pol ypeptide, and such
terms may be used interchangeably herein_ unless specifically indicated

ot herwi se. THGIP N % Coiptiobyariat Bobpeptideo or excl ude post - expressi on
nodi fi cations of the pol ypeptide, for exanple, glycosylations,

acetyl ati ons, phosphorylations and the |like, as well as other nodifications
known in ”ﬁ‘E’ﬂﬁiED%EPR%' Sf&h?ﬁﬁ'ﬁflbﬁg and non-naturally occurring. A
pol ypepti de Qﬂ—he—prert—e’—n,—or a subsequence thereof.

Parti cull@r pol ypeftici gtesenofinvention ésdirédted gdrerailyntoecompmiitions and miventiseotn ar e

am no aci d subsequences conpri sing epitopes, i.e. _ antigenic determ nants
subst ant i al [the tBaapn sing| diagegsis 96 Gapeayn AgEiqutarlyy §HBIo; pERregiing, capsr ydht i de

and being c f. [ Q. [ esp Particul ardy. i ll tive
pol ypept i deggeggt%ﬁge) I%C?'}é@é%{a %pgggkﬁ%ﬁﬁ% ?:}?%r i%sggb%a Cg%gécg%q%@n%rgh%fClég%é’rg'east
10 conti guoyss etdibedCiifither efd el aldlsyradls doRipBsiEbAY @failkypRfent A¥entiéh 60,
70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180 am no acids of the
cirpto prot anglude, |bot Naye mapr restricted to, polypeptides, particularly immunogenic

15  polypeptides, polynucleotides encoding such polypeptides, antibodies and other
binding agents, antigen presenting cells (APCs) and immune system cells (e.g., T

cells).

The practice of the present invention will employ, unless indicated

specifically to the contrary, conventional methods of virology, immunology,

20  microbiology, molecular biology and recombinant DNA techniques within the skill
of the art, many of which are described below for the purpose of illustration. Such
techniques are explained fully in the literature. See, e.g., Sambrook, et al.
Molecular Cloning: A Laboratory Manual (2nd Edition, 1989); Maniatis et al.
Molecular Cloning: A Laboratory Manual (1982); DNA Cloning: A Practical

25  Approach, vol. I & II (D. Glover, ed.); Oligonucleotide Synthesis (N. Gait, ed.,
1984); Nucleic Acid Hybridization (B. Hames & S. Higgins, eds., 1985);
Transcription and Translation (B. Hames & S. Higgins, eds., 1984); Animal Cell
Culture (R. Freshney, ed., 1986); Perbal, A Practical Guide to Molecular Cloning

(1984).
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In certain preferred enbodi nents, the pol ypeptides of the invention are

i munogenic, i.e., they react detectably within an i nmunoassay (such as an
ELI SA 2%opn2/Te4cel | stinulation assay) with antisera and/ BET/EP@ob4s from a
patient with cripto expressing cancer. Screening for inmunogenic activity
can be perforned using techniques well known to the skilled artisan. For
exanpl e, such scrAlgpablieaiohs papaitd andvpsientSippticativhbeiisd siurein, ashdthas@ipra
described in Harl ow and_Lane, Antibodies: A Laboratory Manual, Cold Spring
Har bor Laboro%tisitg, arg dgeeby|incasperated hysiefesgnc dn Sitestiligflye, a pol ypepti de nay
be imobilized on a solid support and contacted with -8 WD 02/16413

PCT/ EP01/ 09646 ps uegut ims s specifidation doid nitie rgperided ntlaibmsdiths simgular fotthe ser a

to the inmohj!ljzed, lypeptide. Unbound sera t hen be renoyed.and bound
anti bodi es dét eé?’gda&gs?( ,mFgﬁedaLf%Elf%fgwf%ﬁ gk, e CoRteRtoFigar .%)ﬁa%ul d
be recoggizqgggwi he skilled artisan, inmmnogenic portions of the 5

pol ypepti des disclosed herein are al so enconpassed by the present

invention. An "imunogenic portion," as used herein, is a fragnment of an

i mmunogeni ¢ pol ypeptide of the invention that itself is inmunologically
reactive (i .ROLYPEPEXDEfCQMPOSITIONSNds) with the B-cells and/or T-cell surface

antigen receptors, that,.recogni ze the ol.ypeptide. .| nogeni c, portions may

Generally be i derfl YeadeEERrie (T TOhGRAHD ¢ ol qEReoaaoaL REhpiE

summari zed i RRY sediuRGAEE Mo AIUNThe Poiypdhidedthre noR 4 7o RRY&AET ess,

1993) and references cited therein. Such'techniques include screening

pol ypept i dededgth of ke @modhdts thus opapéided, ohigopeptidts, gad psqeins e inaluted edihas

anti ser%Qand/ or, T-cell lines qr clanes used herein, ti ser?\y nd,
[ a

As .
anti bodil@s 4pe definifipp o polypepiids, cand; such Hegmss may; be psed) lytegﬁ: geayhaACEit | gen

(i.e., they : r LN I I , and
do mot r oas et R IReRReE BRI Ich b Besidiabie TVEORARY

anti bodi es rpyt-bgrespanedifatioas ofi iedpolypeside, fndexasiplg WBicbsHatinms,
techni ques. In one preferred enbodi nent, an i m‘runogleeni c portion of a,
pol ypept i de asetylaginas, mhosphnryiatousnnddhe like aaspwell py aihen Mmodificatipns pawn in
antisera and{or T:cel | a |level 0 that s not .substantially | t han
the react vite s bRy Peckfiose mef Optninaly oBSlyrney 3¢ A pebiak miiss
T-cel | rgactinvidiite pestemn) -orFr QiReqRYe tHeff! epgtic@hr pmgém@@ iof intefdst Wi ty of
the i nmunogenic portion is at |east about 50% preferably at |east about

70 % and noshe poméxsrefithis ipvestionrare avneg heid tsub@qoenses comprisingepijepesci-ey f or

;gft ful - il Qb RERA b St AR FedpoRsiB 56° thehihHoeShic properaat el &
polypeptide and being capable of evoking an immune response

Particularly illustrative polypeptides of the present invention comprise a
20  sequence of at least 10 contiguous amino acids, preferably 20, more preferably 30,
40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180 amino acids of

the cirpto protein of ID NO: 2 or 4.

In certain preferred embodiments, the polypeptides of the invention are
immunogenic, i.e., they react detectably within an immunoassay (such as an ELISA

25  or T-cell stimulation assay) with antisera and/or T-cells from a patient with cripto
expressing cancer. Screening for immunogenic activity can be performed using
techniques well known to the skilled artisan. For example, such screens can be
performed using methods such as those described in Harlow and Lane, Antibodies:

A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In one illustrative

30 example, a polypeptide may be immobilized on a solid support and contacted with
-8 -



25 identified that have a | evel of immunogenic activity greater than that

of the <corresponding full-1length polypeptide, e.g., having greater than
about 10000 02/164150% or nore i munogeni c activity. In certRCTVEBU®G46
enbodi nents, illustrative inmmnogenic portions nmay include peptides in

whi ch an N-term nal | eader sequence and/or transnenbrane domain 30 have
been del et egati€ithsaraitol alsdw dbindisg i ofmamtibgdies cwithint thenseravi tbl the omimoébilizeds mal |

N -9 WO 02/ 16413 PCT/ EP01/ 09646 and/or C-terminal deletign (e.g., 1-30
ani no aci ds,POpepidean Ynbound sgigi may dhenybs rempygd;and, houngd apfzbodies deéectidot ei n.

I n anot her %gg%mmgﬁygﬁﬁﬁggéip?ﬁg@omosi tion of the invention may al so

conpri se one or’nore p are imunologically reactive with T
cells 5 and/or antibodi es generated against ol.ypepti de of the

Chventi on. parti o HBRH O TR Rau kgt G Raedie Buionh ot te

di sci osed Neogiprids diafal KERIACHE RIS enfcéﬁg&%@d b9 th¥ PrdsBAtl ik BRIROT Ad N
anot her enbodi t of the invention, polypeptides are provided that

conpri se onéimmumoganipoporfiept’i desudeiaheming sapalftagneht edfi ant imguidogeaid s
and/or 10 anti bodies_that are i mmunol ogically reactive wi{h one gr nore
pol ypept i dePOHPERH{G TR RETHON dhat digelt bsr%vﬁ%?a}werﬁwta@sﬁ-snéaa% caly
contiguous myig ,sg'\ﬁg?ﬁ{edls.-c%ﬁﬂ USRRE ST AN Aed ﬂt%eh*l% e;g)%rx e 1%86%:19‘23 the
sequences di sclosed herein, or | nmnogenic 3 gnen% or variants thereof,
or to one omolpeptidyicCRintindgénic pSRIMIS ML Sgenbilly by tdentiiicteudioe R lafowiDr e of
t hese sequences under conditions of 15 noderate to hl?h stringency. The

present 10nvderbinisgyes,i sichristthese swpaarized gp Rantl dguindaingwepimandlegy rasdtesl.,

i si toal boyt 5, 1 Q, 25, 100, 130. ti
ani ho act s 23 BRECE Pirspo ARy af rethhe g s SR AT el e
conposi t | on%c&eﬁmgo%élp%eﬂgige&ifpf tRIGBiIRF tbhRIE: SAth faﬁﬁ%éﬁ-épeciﬁmﬂtﬁao&i@s, 2 or

4 or those encode y pol ynucl eot1 de sequence set forth in a sequence
of SEQ | D N@ntiferamn@/or|E-c¢ls lingx erf elonesd PAsatsed Merepm| andiegrai aohd santiboghies are at

| east one preferably a pluarality. of itopes as set forth in sequence ID
no 13 to 04, AKAPCRERT” ih ey BarERIY BN Paantiesh Geneliy St SHLGR od 1 o
a heterqgkog F L0 er BSRE h r i | i des
vari ant gkof ?Jtllﬁtgﬁlgtﬁ) ya%eghk%a&lggﬁ%%npom ?Iﬁ%s%%, g@cﬁgedrﬁdgygaﬁl*&gl I ;%gipti de
vari ants gensrghtey proreaspasSet Mmtisttacandonstiiediesi muy e prepaved |ast degcdbdd y

exhi bit at | east about 70% 75% 80% 85 % 90%
herein, and using weﬁ—known techniques.

o

In one preferred embodiment, an immunogenic portion of a polypeptide of

the present invention is a portion that reacts with antisera and/or T-cells at a level

20  that is not substantially less than the reactivity of the full-length polypeptide (e.g., in
an ELISA and/or T-cell reactivity assay). Preferably, the level of immunogenic
activity of the immunogenic portion is at least about 50%, preferably at least about

70% and most preferably greater than about 90% of the immunogenicity for the full-
length polypeptide. In some instances, preferred immunogenic portions will be

25  identified that have a level of immunogenic activity greater than that of the
corresponding full-length polypeptide, e.g., having greater than about 100% or

150% or more immunogenic activity.

In certain other embodiments, illustrative immunogenic portions may include
peptides in which an N-terminal leader sequence and/or transmembrane domain

30 have been deleted. Other illustrative immunogenic portions will contain a small N-
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91% 92% 93% 94% 95% 96% 97% 98% or 99%or nore identity

(determ ned as described below), along its length, to a pol ypeptide
sequencew@er/164idrth herein. -10 WO 02/ 16413 PCT/ EPO1/ 096E6T/ER01019646
preferred enbodi nent, the polypeptide fragnents and variants provide by
the present invention are imunologically reactive with an anti body and/or
T-cel | that an@aetG-tatihaladeletion- egngtiBOpahitpeRidsd preped 3‘ 53l dingedcidspr t he
herein. In another preferred enbodi nent, the pol ypeptide fragnments and
variants SYBEGWH% epyatereprpicEsent | nvention exhibit a Ievel of

i mmunogeni c activity of at |east about 50% preferably at |east about 70%
and nost pref er adhynathet embodiaieot)ta Blpeptide campositiort dfahe émh:hhdm ﬁmyta)‘vsoa

full -1 ength pol ypeptide sequence ) eC|f|caII set forth here
pol ypept i de COFRFPEQPE O JBOKROIYREPHHsthats kg IHE’il‘éI}OnLPgl‘Faé Yaf%ﬁ}‘s‘?p‘@ﬁ’i* ﬂ&léellshat

10 typicsl| ikt SEBSEOT ROl YREAL d5eMnROiSd 6Pl iflRRLRSSHnbRLR 0 I

one or nore ons I'ons and THons
variants maxpo ?addlh@hhg/an@ﬁﬁrwadl@geque:nw&isdwseamaﬁt bER Aty i@ RsERnRd,
exanpl e, by nodifying one or nore of the above pol ypeptide sequences of
the inventi drﬂgamt ew ¥t thegeathei r i rmunogeni ¢ activity as descri bed
herein and/or using any of a nunber of 15 techniques well known in the
art. For exanpl e IncardtigErnembddimentadf ke \iavention,s polypeptelep cdry papriddé sthaf t he
invention include those in which one or nore portigns, such as an

N-term nal [COHUEISE sqslau%@@redmnea%%%? aFfe cisbls AT ohigioenLesells edroerd.

O her i l{just i a C n
(e.qg., %bSO aélah{’él&é&a\c{?{l %Péﬁnl era %gca y géag{r}n&ezo‘*’ﬂ&\émaecraassn%ﬁgiséqbﬁ%#ﬂ}%mved
fromthe N- denshited Herdiar ot Bﬁé 0P fmdrb @olypkptides BnObdAby tontigaoys migéiancrs, a
variant will contain conservative substitutions. A "conservative

subst i t ut i ofequencesnecantaingd cin dhe applsucieqtige; §em§ftSi tdiscdeped o hergidt hesr

peptide  chdRrusgous Bk TS By Sadh BRGoE ot iyin b

nature of thg L?e'ﬁc&owmmyb@ﬁuteqo%esaibﬁlb@bf aie!sey sépeh@Raffder Andigss bibed
above, nodifi catl ons may = be made in the structure of the pol ynucl eotides
and pol ypeptmaetiesatofio high sprimgseert. i nvention and still obtain a functional
nol ecul e that encodes a variant or derivative polypeptide with desirable
characteri stics, EheOpresiitt fvention) g embthet igpere,t pfdv$deis golypeplied fidgmests
desired to alter the am no acid sequence of a f)eptl de to create an
comprising at least about 5, 10, 15, 20, 25, 50, 100, 50 contiguous amino acids,

or more, including all intermediate lengths, of a polypeptide compositions set forth
herein, such as those set forth in SEQ ID NO: 2 or 4 or those encoded by a
20  polynucleotide sequence set forth in a sequence of SEQ ID NO: 1 or 3. It is
preferred that the polypeptides comprise at least one preferably a pluarality of
epitopes as set forth in sequence ID no 13 to 94. Optionally the frgaments are fused

or otherwise conjugated to a heterologous carrier.

In another aspect, the present invention provides variants of the polypeptide

25  compositions described herein. Polypeptide variants generally encompassed by the
present invention will typically exhibit at least about 70%, 75%, 80%, 85%, 90%,
91%, 2%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% or more identity
(determined as described below), along its length, to a polypeptide sequences set

forth herein.

- 10 -



30 equival ent, or even an inproved, imrunogenic variant or portion of a

pol ypeptide - 11 WO 02/16413 PCT/ EP01/ 09646 of the invention, one skilled
in the awowt/id413 ypi cal | y change one or nore of the codopeT/@Potttres6encodi ng
DNA sequence according to Table 1. For exanple, certain am no acids nay be
substituted for other amino acids in a protein structure w thout

appr eci abl e | oss Inf onat mefctedv embpdigienty ¢leep polypgptdet Hraghepts wod uvasargsich
as, for exanple, antigen-binding regions of antihodies.or hinding.sites on
BBl N S S e O
protein that, defim I 4 RuiBieh I}Q)gj} . fcd % iHeYei
certain am r?(rjl g%i dgalsg%ﬁ%eﬁgtg V@u sﬁlt ll?t %ﬂoi S é%ﬁh%i%n% ggﬁhg%géég%égenem.
sequence, and, of._course, its _.underl.yi odin equence, .and.

ever t el eas. obt dRrtgus grsfefreg B inped RS doPp e, BRRERS el Yiriants

cont enpl 3t eghrbiaéd BRIhOPRs&GR FRBAToNBYHIBR aBHE of imhiiBo SR hélBitySTHIgaRes of

t he di scl oséd conpositions, or correspondi ng DNA sequéences which encode
sai d pept i debowi 30%uprefpgablycitdbise abags705, avemostoprefenaily at laast abomy 96¢%

activity. -12 WO O 6413. PCT/ EP01/ 09646 Tabl e 1 Ami no Aci.ds. Codons
Al ani ne Al a ATEER @t&%@byéﬁ‘ﬂé@%ﬁ@%@@%e@éﬁcﬁﬁ%ﬁ‘ iGally et g"%p D

GAC AU d 1c acid u E GAA GAG Phenyl al ani ne Phe F UUC UUU d yci ne
Ay G GEA GAU Histidine Hi's H CAC CAU Isoleucine Ile | AUA AUC AU
Lysi ne Lys K AAA Leucine Leu L, UUA UUG CUA CUG CUU et hi oni. ne Met
W AUG Asar agi ne ‘RN REbE) Fribenrtn ot dsl et TopobBenioliibe " o

Q CAA CAG ArghibdlRe affeds roh Hé¥pépettle GpecififyCldclosed herein in one or more

substitutions, deletions, additions and/or insertions. Such variants may be naturally
occurring or may be synthetically generated, for example, by modifying one or
more of the above polypeptide sequences of the invention and evaluating their
immunogenic activity as described herein and/or using any of a number of

15  techniques well known in the art.

For example, certain illustrative variants of the polypeptides of the invention
include those in which one or more portions, such as an N-terminal leader sequence
or transmembrane domain, have been removed. Other illustrative variants include
variants in which a small portion (e.g., 1-30 amino acids, preferably 5-15 amino

20  acids) has been removed from the N- and/or C-terminal of the mature protein.

In many instances, a variant will contain conservative substitutions. A
"conservative substitution" is one in which an amino acid is substituted for another
amino acid that has similar properties, such that one skilled in the art of peptide
chemistry would expect the secondary structure and hydropathic nature of the

25 polypeptide to be substantially unchanged. As described above, modifications may
be made in the structure of the polynucleotides and polypeptides of the present
invention and still obtain a functional molecule that encodes a variant or derivative
polypeptide with desirable characteristics, e.g., with immunogenic characteristics.
When it is desired to alter the amino acid sequence of a polypeptide to create an

30 equivalent, or even an improved, immunogenic variant or portion of a polypeptide

- 11 -



Serine Ser S AGC AGU UCA UCC UCG UCU Threonine Thr T ACA ACC ACG ACU
Valine Val V GUA GUC QUG . GQUU Tryptophan Trp W UGG Tyrosi ne Tyr Y UAC UAU
I n maki ngv@urksschanges, the hydropathic i ndex of am no acPOWER&y0Is
considered. The inportance of the hydropathic am no acid index in
conferring interactive biologic function on a protein is generally

under st ood iaf thbdnesitiogKyhe skitidd Snhelart wile typi%@ chiange roperat mdrehef ¢hen by
reference). It is accepted that the relative ropat hi c character of the
am no aci d COAPRS ‘Pfdfl%@(fqgntgﬂ@NsAe&QSlH%e)ﬁC%Qfﬂ%ttB%@ bstl.t he resultant

protein, which in turn defines the interaction of the protein with other

mol ecul es, for exéarsxempknzerian ans'nmmid%messbe selsgiptted for obia anzine atidslires,
antigens, and the like. am no d has been assi d a dropat h| c
ndes on th' BHPS Brictiny iR a oD b O IORaNE gwénﬁyeﬂ%

and charge ebic-ht n I re:

i sol euci %e %—%Eﬁgés 511 |é1sgsf?£ Ex%?pﬁl gﬁc ne Bn?&lgggeéj%ﬁ%eny %ﬁ?snép% g é%

cyst ei ne/ cyﬁmmen(substﬁe)te Il‘mibdflll@;l’ll rSmo(eﬂi i®)he altemctive éap]ac@ ,an@lmmrae)f(a 0.4);
threonine (-0.7); serine (-0.8 ryptophan (-0. 9} tyrosine (-1.3)

proline (-1. m;ytemstfﬁf g?fl%ﬁsrf@at( pl:@tezly s bg‘i’leglﬁﬂa@@“ém@ 9§t1v1@n, &@aﬁmr@mpo@%
aspartate ( e S 3 n n 5).

It is known S?%&%Dﬁe %ngtﬁﬁ&g céenr tb gl Iﬁl)d%eml%od §?oté1n P e%C% ng gglft %c{ﬁ?%a bl;%s ot her
am no aci ds unavilyigg aDNATIdodinghyediueme] Nind h&\@ekeless SBALE aa fotsihi withrBigul t i n
a protein wth sim|ar biological activity, i.e. still tain a biol ogical
funct i od8l | yrepfrtiesn| ris thie qontsmplaied that wanidus @hem@h mar}'abeg@@de ithide peptide
substitution of amn ose thlc ' t hi n
referred. rrauEcH bR 4N RAERRREoRh: b biressaPhdins TaA shettet W v o. 5
are even nolchd §a'icPHé;ﬁde§/ w%@ﬁtec{pb?éélablé lo'sssoiathéﬁ? b&&%ﬁéa‘lﬁﬁ‘ﬁ% biMadiRgy. art

that the substitution of |ike amno acids can e effectively on the
basis of hydrophilicity. U S. Patent 4,554, 101 (specifically incorporated
herein by 15 reference in its entirety), states that the greatest |ocal
average hydrophilicity of a protein, as governed by the hydrophilicity of
its adjacent amno acids, correlates wth a biological property of the
protein. As detailed in U S. Patent 4,554,101, the follow ng
hydrophilicity values have been assigned to am no acid residues: arginine
(+3.0); lysine (+3.0);
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20 aspartate (+3.0 1); glutamate (+3.0 1); serine (+0.3); asparagine
(+0.2); glutamne (+0.2); glycine (0); threonine (-0.4); proline (-0.5 1);
al ani ne W0o0%)6413 histidine (-0.5); cysteine (-1.0); methi POT/ER01(098463) ;
valine (-1.5); leucine (-1.8); isoleucine (-1.8); tyrosine (-2.3);

phenyl al anine (-2.5); tryptophan (-3.4). It is wunderstood that an am no
acid can U stituted for another having a simlar 25 hydrophilicity
val ue an i i i ' ' ' o
i mrunol ogi cal |y &g Alfidt protein. In such changggy,gshlie substitution of -
am no ac 0Se—RYy-6 Hy—vat-bdes—are AH-A pr-et-efrr-eq; nose
within 1 akgninparticul arl wigpreferped, agdA hoggoMt e 0. §care even nore
particularly preferred. As outlined above, am no acid substitutions are _ .
general | y Cystninef or e basedCgn 30 €he relliG ve ¥ larity of the ami no acid
si de-chain substituents, for exanple, their hydrophobicity,

a AYO a a alala A

hydr ophi | | &§PeSfic 3elar ge, sPAsR, andPt he | GAE lary substitutions -14 WD
02/ 16413 P i EE’Q%&-&’%“G Fat takE vari ous offé foregoing characteristics
into consideration are we known~ to those of "skill in the art and

include: apghbpgn@nd | ysppe; gl utamateprd agpastate; serine and

t hreoni ne; glutam ne and asparagi ne; and valine, |eucine and isoleucine. In
addi ti:on, @myinpol ynucl eot Glke may Ge furdeEy naid i ed3G® | GGUease stability
5 in vivo. Possible nodifications include, but are not limted to, the

addi ti on oflisti§ipanki ng seqtiénces all t he $AGnd[ A 3' ends; the use of
phosphorotﬂgilg%te or 2' O- 1met hyl yat her %an %riﬁ_fphoq&[zsterase | i nkages in
t he backboie " 4d/ or the H‘lcl usi o of ﬁ\o r adi |on£T ases such as

inosi ne, quapsine and wybgyosine, gas welpagps acgyyl - nethyl-, thio- and

ot her nodified forns of adenine, cytidine, guanine, thymne and 10

uridi ne. Amupmeaci d subst Leéwti onsLmay f Wlier W& nadd@on €HE baliG ofUU
simlarity in polarity, charge, solubility, hydrophobicity, hydrophilicity
and/ or t heMeimingat hi c© nMetire of M he r &{@ues. For exanple, negatively
charged am ng acids include aspaftic agi,gd. an utam'c acid; positively
char ged a%sr%ra%‘fads i ncl ugénl ySi ﬁlg and %é%arg%ﬁq‘lrr]e; and am no acids with
unchar ged melir head groupg having simlcaia hydrophiddei tgcyal ues incl ude -
| euci ne, isoleucine and valine; glycine and al ani ne; asparagi ne and b
gl ut am ne;Glatachiser i ne, thGhoni ne, QphenylCalAani WAGNd tyrosi ne. O her groups
of am no acids that may represent_conservative changes include: (_{{ql}) al a

pro, gly, Aeiineasp, gln, A%, serR thr: AGH GG seCCGA yrCGERr Cq&) (GP.

A \e/ér! ou %{%’éaﬂsg: 20 phgs, (4) 1ys, arggdl six@nd (Ra PMSect Yiued M Puctl' S
Threonine Thr T ACA  ACC ACG ACU
Valine Val \% GUA GUC GUG -GUU
Tryptophan Trp W UGG
Tyrosine Tyr Y UAC UAU

In making such changes, the hydropathic index of amino acids may be
considered. The importance of the hydropathic amino acid index in conferring
interactive biologic function on a protein is generally understood in the art (Kyte and

5 Doolittle, 1982, incorporated herein by reference). It is accepted that the relative
hydropathic character of the amino acid contributes to the secondary structure of the
resultant protein, which in turn defines the interaction of the protein with other
molecules, for example, enzymes, substrates, receptors, DNA, antibodies, antigens,

and the like. Each amino acid has been assigned a hydropathic index on the basis of
-13 -



alternatively, contain nonconservative changes. In a preferred enbodi nent,
variant pol ypeptides differ froma native sequence by substitution,

del eti onvoo 0addii i on of five am no acids or fewer. Vari arCEER&E09ed6so (oOr
alternatively) be nodified by, for exanple, the deletion or addition of
am no acids that have mnimal influence on the 25 immunogenicity,
secondary stitsultgdroghabiudtyhyett oha‘ghidhafaateﬁsﬁ:sotKyt@ enfoDygare, des2)As Tﬂneseed
above, pol ypeptides may conprise a_si naI (or Ieadea‘; sequence at

N-term nal = SfPEHATE: H%)l #ﬁS}AmaBne 4t29a1ﬁ§¢laﬂtbﬁ )| phegiylalanine (+2. 8)

B 50 be cony GaPBIvHiney (PhRR, HeRSUEL Pk ol RS (1. 50C BRI s' e

purificati Oﬁh&bninée(ﬂo iThi setrieo@0); tﬂ?ﬁtoﬁﬂarpgl()y%eﬂ?ﬂogﬁie (%9%, yﬂﬂw -(HL %);
to enhance binding of the polypeptide to a solid -15 16413
PCT/ EP015098usidineupgeht gl%natexaﬁﬁ),glutanm frBept nspartatey(-Bed)caspatagineed t o an

i nmunogl obul ) n, en.co i ng pol ypepti de sequences, two
sequences a eg5 i’(&fletggbéé an %Hﬁlecgla‘%)if the sequence of amino acids in the
two sequences is _the same when 5 aligned for nmaxi num correspondence, as

described bel ow. TO8sRAWR &hihepest Wk Peiton aypigaasidssmay be sypstiserd PYRiB¢or red
by conpari ngnlrﬁﬂ(? acids ‘ﬁ%ﬁg% Sthiihe @rdr8%$@ hcfe?&nor‘% x%oéfﬁdt Qurt &0 ¥ B o% in,

conpare | oc 'ohs  of “sequenc onpari son W n

used her ei n,wmﬁﬁﬁﬁm tmolaglaﬂgmmty of e atill e@ain AbWbg 1&@ mﬁ&f&lhﬂlyl@q&walent
positions, usually 30 to about 75, 40 to about 50, in which a sequence 10
may be d@nparedin olnamaking rsmdlagg‘tfu@m%lbeﬂmmmofsmomxdbeﬁhm hizdmpa@u:ous

f.t the t | d. | t
e Cequencadndibes B w2l i RCERel, SnbR oy lan 2 B Macuiey aretemed 88 arm | n
t he Laser gegﬁ? L{%/irtlﬁncij&fphfé' éveﬁrnﬁrﬁz ﬁl&ﬂt&%ﬁg&w-[ﬁﬁso u {f(ﬁ‘itgo&/'?ﬁi RON,

usi ng U paraneters. progr i s severa al'i gnnent

schenes desaii thadthensubbitufion bbVike gmiref svidneamsbe Magd offtctivilyCon (HOTR)s f
nodel of evaol utionary changsﬁ/l in proteins - Matrices for detecting distant

rel ati onshi pydraphiligaiyhof U @te{lted’f §5%i®1as(smmﬁmaayenmoswaé%cberaﬁu by

Structur tiona I 0 Re r 5,
Suppl + 35" ppereresty ! SRR et 360 T g G Moo Recrt® BUORp ARG RE A %
Phyl ogenes RBRotefir Gis2EbvefdMpy Iﬂﬂ';dﬁydrﬂplﬁﬁ %rr@f QiQYady&lent dtho AGddedbrfeldtess, .
Inc., San Di'ego, CA;  Hi ggins, D and Sharp, P.M (1989) CABI OS
5: 151- 153; WdrabloEogNaI@mperuymﬂtherPWeml%S) CABI CS 4:11-17; Robinson, E.D.
(1971) Conb. Theor 11:105;

As detailed in U. S. Patent 4,554,101, the following hydrophilicity values

have been assigned to amino acid residues: arginine (+3.0); lysine (+3.0);
20  aspartate (+3.0 % 1); glutamate (+3.0 £ 1); serine (+40.3); asparagine (+0.2);
glutamine (+0.2); glycine (0); threonine (-0.4); proline (-0.5 + 1); alanine (-0.5);
histidine (-0.5); cysteine (-1.0); methionine (-1.3); valine (-1.5); leucine (-1.8);
isoleucine (-1.8); tyrosine (-2.3); phenylalanine (-2.5); tryptophan (-3.4). It is
understood that an amino acid can be substituted for another having a similar
25  hydrophilicity value and still obtain a biologically equivalent, and in particular, an
immunologically equivalent protein. In such changes, the substitution of amino
acids whose hydrophilicity values are within +2 is preferred, those within +1 are

particularly preferred, and those within +0.5 are even more particularly preferred.

As outlined above, amino acid substitutions are generally therefore based on
30 the relative similarity of the amino acid side-chain substituents, for example, their

hydrophobicity, hydrophilicity, charge, size, and the like. Exemplary substitutions
- 14 -



Santou, N. Nes, M (1987) M. Biol. Evol. 4:406-425; Sneath, P.H A and
Sokal, R R (1973) Nunerical Taxonony - the Principles and Practice of
Nuner i calw@s2/f@tdnorny, Freeman Press, San Franci sco, CA, ®WT/mBBR61/09%6]. and
Li pman; D.J. (1983) Proc. Natl. Acad., Sci. USA 80:726-730. Alternatively,
optimal alignnment of sequences for conparison may be conducted by the

| ocal i dent ithat taltegearidusnofahe $mepbing retaldétesisticaninfol &ftidedutidn addwell Rviivim

2:482, by the jidenti {iﬁlsal i gnnment_ al gorithm of Needl eman and Winsch (1970)
s

30 J. Mol . B dhosepf shilkin the aptpnddpelpde; argining and) Iysipe; iyt and ASPREEs on

and Li prman ) Loyt vy . | zed

i npl enent at isgﬁjgégg%d E&%gn%%%gg?rf@%%gd ﬁ%f @ﬁ%@%&ggeﬁé%%gg%@g@? {lﬁﬁn’% ( GAP,
Poctags Eont 0SB B GHRE BB RSB o
by 1nspegti aff. viehe PERIV nRSifNABR Eachlacd!ierard HER il &Y, Ctn® WdutRdnCof OF
determining 5 percent sequence identity and sequence sim’larity are the
BLAST and BlfasKing. @qualcgont thend', amdiorch' emds; dieesase beghosphédotidcdiellore’ @ .

(1977) Nucl. Acids Res. 25:3389- 3402 and Altschul et al. (1990) J. Mol.
Bi ol . 215: 46acthylorathes dhaachospirqdiestsrasatinkages i theshackbone; Andiy the dlusiely

exanple wt ARt I h ' - r Ge. )
cequence | aosebf FRNBHTIES {ERAE itShe, Bl 48 wATAELE, 26 JPE foREy:

i nvention. $edthylar@id-endnelidranadified FrAl Tofaidahine e6ytidine) Wokniak yth§iind addl e
through the National Center for Biotechnology Information. For amno acid
sequencd8, aridéwgoring matrix can be used to calculate the cunul ati ve score.
Extension of the word hits in each direction are halted when: the

cunul ati ve al i gnreminosaxid substicitione fuiaybfnrtheh ®e qoeatet ot theXbdsisoofi $itoslarigx immum
achi eved val ue; . the cunul ative scaore_goes to zero .15 or below, due to the

b
accurul at i oPol¥ithnehasge.nilubiyy ditaphebisity nBydrarhilicily and/oythe AmBhipathig he

d of eith ' . B : ' . T and
X et er m ne PRES Sy FRIGEar ROE cxdBicy el QO AHhlaRT o lHGAE ol 0"

approach, t heparfieacRniD glutimis @glde positivelgrihatged dnsino deiderifitiodsl Iyxmecandar i ng
two optinmally aligned sequences over a w ndow of 20 conparison of at |east

20 posi tlPongrginker eind apeng acidsowihf upehargrs| pplapt hetd Seqpsnbaving, simdar
conpari son W ndow. C ri se .additions .or .del etions (i,e, of 20
percont “or MROERHIERY VTR 15l dhe ForRleing 5Ra oAlSe  bivBink, AR Thefri oo
to the ref QERAEHNS AAY PNARARiRhE BerfiRe $hrRBAine OpRnk BfAddidd §RSsIRY. Other

del etions) for optinal
groups of amino acids that may represent conservative changes include: (1) ala, -

pro, gly, glu, asp, gln, asn, ser, thr; (2) cys, ser, tyr, thr; (3) val, ile, leu, met, ala,
20 phe; (4)lys, arg, his; and (5) phe, tyr, trp, his. A variant may also, or
alternatively, contain nonconservative changes. In a preferred embodiment, variant
polypeptides differ from a native sequence by substitution, deletion or addition of
five amino acids or fewer. Variants may also (or alternatively) be modified by, for
example, the deletion or addition of amino acids that have minimal influence on the

25  immunogenicity, secondary structure and hydropathic nature of the polypeptide.

As noted above, polypeptides may comprise a signal (or leader) sequence at
the N-terminal end of the protein, which co-translationally or post-translationally
directs transfer of the protein. The polypeptide may also be conjugated to a linker
or other sequence for ease of synthesis, purification or identification of the

30 polypeptide (e.g., poly-His), or to enhance binding of the polypeptide to a solid
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alignnment of the two sequences. The percentage is cal cul ated by determ ning
the 25 nunber of positions at which the identical amno acid residue occurs
in both wegquentes to yield the nunber of natched positi oR6€T/EHIMI96iong t he
nunber of matched positions by the total nunber of positions in the
reference sequence (i.e., the wndow size) and multiplying the results by
100 to yi el dupp@t.pdrorexnngle, of palyrppéide enayi whecunjugated3io AN iomionnagidtedin Fc
illustrative enbodi ments, a polypeptide may be a fusion polypeptide that
conpri ses miF#¥PPi e pol ypepti des as described herein, or that -17 WD
02/ 16413 PCT/ EP01/ 09646 conprises at |east one pol ypeptide as described
herein and an unrWheR &pmepagine npdypepside hsequensesonbvid sedwenceprase esaifl ta beisi on
1
n

partner may,..for. exanple, assist.in. proyidi T hel per epitopes (a
rmunol og: Lai gt T el afinelisi  BE) horLulioed B bRt on g by
humans, @r mRgn&s $orShak Ml RbAS§IoNdedcBe 2P U8dcRhA] baldwP @%ﬁ%@é&%&ﬁ/@@fﬂcer)
at higher yields than the native reconbinant protein. Certain preferred

fusi on part nwos sequentest laré niypicallyo grerfirmadh dbe x@massingn then lsaqenegs fowst on
partners. O her fusion partners.imy_ be selected so as to increase, the
S0l ubi |1 1y GOMBRHSOBIRAoRn{o Hentisy 2 Comasedosal seqins ol e auance SEBELY akyet ed

to desired i 0 Lol f LT f usi r
i ncl ude affi %P%@ﬁ%%@ﬁ{&&ﬂ\gh%?gﬁ{ﬁegﬁ §;f%ljsptl?r%ljfsi atE:Illtoar):iS('a)1 'Tt;[aﬁg%&ﬁ %

pol ypept i de.cohtiguoms positivpse,phsudiy 30ey ahpomeTH| 40y tdoebqut SPalie vhichi ageqieacslar d
techni ques, including chem cal conjugation. Preferably, a fusion,

pol ypeptiPde May deps@aRaead 48 2 refesnsabicansice pol hse same diungher ffi peptigyaus
producti on i I | af | . n-fused pol ypeptide, in an
expressi on 3{?3#@% E%?riet;ﬁﬁt\g%f? nésegc?géeh%@gh@n@%?gg 15 the pol ypepti de

conponents nmay be_ass | ed separately, .and ligated into an appr.opriate
expressi on vectoroptﬁénglgngﬁat SCHEn Is @n gy i‘??@‘gBﬁ%‘PBﬁBE ptide

conponent i%\dg%ag%hﬁ%ggit@ﬁﬁl?n%e mdsteg%% s8itl R iAok A sorhurd IONASEAR, Of @

DNA sequence e secon pepti de conmponent so t e reading
frames of tHac.seadqaéisors W) e using pdefsdt pdlaimsteper nThis proginsl @ihibodies nseoveral

single fusion 20 polypeptide that retains the biological activity of both
conponed? pdiligpwsnt yhsmendesspbedim mpﬁkléqwgléqe%mf@em&aﬁhofén&ﬂ-‘ay T8H A
separate th { kS pt | onp i n
sufficient ﬁlg)&leeglsé? %aﬁ %ggg hChgfc?iéeyyggpﬁoggmgf ol %?ﬁér\(et%o?‘?rt ?e%é:(ﬁ:ltn dgirgt;?n%md
tertiary strdRtifiships. JMCDaghdfEPM.de (bd.NKkAfasS BEIPeOEER SEquends ah@ Btalchse] Nt 0

the fusion pol ypeptide using standard techniques well known in the
National Biomedical Research Foundation, Washington DC Vol. 5, Suppl. 3, pp.
345-358; Hein J. (1990) Unified Approach to Alignment and Phylogenes pp. 626-
20 645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA;
Higgins, D.G. and Sharp, P.M. (1989) CABIOS 5:151-153; Myers, E.-W. and
Muller W. (1988) CABIOS 4:11-17; Robinson, E.D. (1971) Comb. Theor 11:105;
Santou, N. Nes, M. (1987) Mol. Biol. Evol. 4:406-425; Sneath, P.H.A. and Sokal,
R.R. (1973) Numerical Taxonomy - the Principles and Practice of Numerical

25  Taxonomy, Freeman Press, San Francisco, CA; Wilbur, W.J. and Lipman, D.J.

(1983) Proc. Natl. Acad., Sci. USA 80:726-730.

Alternatively, optimal alignment of sequences for comparison may be
conducted by the local identity algorithm of Smith and Waterman (1981) Add. APL.
Math 2:482, by the identity alignment algorithm of Needleman and Wunsch (1970)

30 J. Mol. Biol. 48:443, by the search for similarity methods of Pearson and Lipman
(1988) Proc. Natl. Acad. Sci. USA 85: 2444, by computerized implementations of
- 16 -



25 art. Suitable peptide |linker sequences nmay be chosen based on the
followng factors: (1) their ability to adopt a flexible extended

conf ormatwon2/1442) their inability to adopt a secondary sPeTEPUr®6ichat
could interact with functional epitopes on the first and second

pol ypeptides; and (3) the |l ack of hydrophobic or charged residues that

m ght react théseh atgositipos y(§epPi RESTHIAL | BhASTepFASHds. amt eTEASEA peptlhiede 30

i o aci o\ AR dactehes AREATS Faabnee) ROy LT REoM ARCsebtience.
Am no acid Scﬁdﬁ,‘ﬁé’\@foa%l‘?‘ﬁ%‘z \F%/OFB9}R$SS??&$§L sequences which may be usefully

enpl oyed as | ers inc se di osed in Maratea et al., Gene

40: 39- 46, 1985; r phy et al Pr oc. tl.. Acad. Sci. . 83:,8258- 8262,
logs; U.5. Pt entOlb Praicysd, examele r MEbrimgC Rt ' spioBl floaBERREhE ey
sequencesmayeaRAL keduedcd Rlehfit9Mnll dequéee WimPR i@ Hro hABLAST fnd BOANST 29

Li nker sequences are not required when the first and second pol ypepti des

have non- esdgmithmb, whichrand described imoAlgshul etedi Q37X Nutl. AzidstResug23389-
separate the functional - domai d: preyent eric jnterference__ T

| i gat ed DNA%éQgL?é’ﬂdeschP]eetong(gg}@r}I M‘?&e&l r]o Ziégbéﬂﬁlllé FSBeRYEY pt B&ﬁ\gﬁ or
transl ati onglyqriIgNE R0 5(:a1FJ be B, Sror Iﬁﬁnsﬁlg%iﬁfigl@ Parfh& s %&ﬂtﬁ&ﬁféi’%h,b{oe for
10 expression of DNA are |ocated only to the 'DNA sequence encodi ng the
first pol ypeletaroése pescenit|saquence steatityciod oies polgnudieaeided andepolypepidss af ittlen and
transcription termnpation signals are onl,% present 3' to the DNA seguence

encodi ngt héM&@EgRd SobYarp dpt perdorming BLAYT Anglytey de publicdy @xplablsnfrpugh 5
| g ; % g . .
ot o h | Sudie ARG Ceflel 5 hiBrechiiOROfifiThadktny "EBF athlehld SldaRgUOEN! ©

response. ExasfihEmatix sdiche wedte calsulniechel demulativdstdre. Exkasion lod sheswarid
hepatitis proteins (see, for exanple, Stoute et al. New Engl. J. Md.,

336: 86- 91, hiy7n each diggetiqan ardialted WEieBo theneumulativeealigament sesge dalls eXidyon
partner is rived. froma M/cobagteri.umsp such as a Mycobacterium
Piber cul osi Sheiiibiny e o Ay Auley VWD e GiRGHRE ot RO 3 i
their ugs inrephsRci M@k tHethe CXRUABRIIBA SNHEN of THIRBOEEMIIGELYorRlg residue
het er ol ogous pol ynucl eoti de/ pol ypepti de sequences is descri be§ in U S
Pat ent Appl iatighinonts 5@t 1th8, SE5pf teftberd seapknesuise redchedihi The iBLASE crlganithined

herein by reference [n_jts tirety. Briefly, 12 refers to a 25
pol ynucl eot iP&Eani‘eéEﬁSo\*{’ iy fgetﬁngﬁﬁéléﬁ‘qw&%%ﬁn spese OB the ignmsnt uber cul osi s

In one preferred approach, the “percentage of sequence identity” is

determined by comparing two optimally aligned sequences over a window of
20  comparison of at least 20 positions, wherein the portion of the polypeptide sequence
in the comparison window may comprise additions or deletions (i.e., gaps) of 20
percent or less, usually 5 to 15 percent, or 10 to 12 percent, as compared to the
reference sequences (which does not comprise additions or deletions). for optimal
alignment of the two sequences. The percentage is calculated by determining the
25 number of positions at which the identical amino acid residue occurs in both
sequences to yield the number of matched positions, dividing the number of matched
positions by the total number of positions in the reference sequence (i.e., the
window size) and multiplying the results by 100 to yield the percentage of sequence

identity.

30 Within other illustrative embodiments, a polypeptide may be a fusion
polypeptide that comprises multiple polypeptides as described herein, or that
-17 -



MIB32A nucleic acid. MIB32A is a serine protease of 32 KD nol ecul ar wei ght
encoded by a gene in virulent and avirulent strains of M tubercul osis. The
nucl eot i O srg4ence and am no aci d sequence of MIB32A haveCheee/escri bed
(for exanple, U S. Patent Application 60/158,585; see al so, Skeiky et al.,
Infection and 30 I mmun. (1999) 67:3998-4007, incorporated herein by

ref erence). cOntpeises aialeastf oregpraypeptidé as kdesdvibB3 2erain dind ginsemeleted ssequgrcess at
high levels and remain as a -19 WO 02/ 16413 PCT/ EPO1/ 09646 sol ubl e.

pol ypept i desUEh A8 7 KBAT Dt HEO FEPIETE at 4 SHSIGR RAEDST MAYs JBY crampies Assghy in

enhance the LGy . MolWeloTeTVI=3y| LGN P [ ith
b L e g M T Gl e e
C-term nal dpitapsse Mcogized PO MUiNa@s,t or amihy Cassist dnr &Pprehsidg HR2 pisteid ardf
MIB32A. OQther 5 preferred Ral2 pol ynucl eotides _generally conprise- at |east
about 1535corf¥peastipy enhangen e highes yiedds thandhe aybiet regombiganteproicdes Ceatainl east
about 60 nucl eot | . at | east bout 100 nucl.eot.ides, at |east about 200
ucl ot des Praps sigfpaitB ave BB invbiiaRhic S0 PPessBb oS R img BRI of o
Ral2 pol ypegfattders. Rodhdr Badiym pattRes nth§SheMelect&PEP hd &L irRrddfd MeesIBSIUBNEL
(i.e., an endogenous sequence that encodes a Ral2 10 pol ypeptide or a
portion t herthobplypeptideyor tonpnablethe padyrieptide ¢4 be vargetad de glgemerk intraRelhlar

ol L1} ons. arfBRBALRISERr SO e Rty DEAE ™ TBIGY, APk e Ppeh st

encoded musi@giﬁcgt@gry@ledﬁgipg@, btideot substantially dimnished, relative to a
fusion pol ypeptide conpri ipng a native Ral2 pol ypeptide. Variants

pref erably exhi bi t t 0 15 o i dent i e ferahly at |east
bout 8094 i dent i (s RP AR Hley Bnf R 6 Bicpboe e sBhE-Rng By
pol ynucl eot iifgudiagtBBseal Bédjugiiioad eBreferitily ] wudi@itgolyp@ﬁtw_eq%kﬁ@ss@a B a
portion thereof. thin other preferred enbodi nents, an i nmunol ogi cal
f usi on par t mrecombinarderolypedtide, alopring dierproduciionwoff increageddeedls, rslativago a
gram negative cterium .20 Haermophilus influepnza. B 91/18926). .
B o or oy, MRS RR R B TRNTE Y S B AT HIEES FIAing i ¢ o
of the pgkot gj i ' [Ny - ' 650 intéNsh @
pr ot ei nﬁ% delrl?\}{gﬁlggmrir%t}% B@bflﬁgsl Bg%}ggm %ﬁ?ﬁgcse '%%lt‘%m gif?de? raf%ldmté th
enbodi ment s,appiupriater stpra@son esdtaiuesTef 3'achd pdphotBNA Rghesicoencpdininetie | S
included on the N-term nus to _provide the ,%gl %/pept_i de wi th additional
exogenous T PPynenlide epnponsaisis digated owith oF avdigut & peptids Jinker, 49 theey '¢ind; of o,
coli (thus f t Loni p i C The Lipi ail_ensures
pti el pr edoag kS Boche, HECLEDR POV Soriporaf so' Bhf' bl
frames of the sequences are in phase. This permits translation into a single fusion

20  polypeptide that retains the biological activity of both component polypeptides.

A peptide linker sequence may be employed to separate the first and second
polypeptide components by a distance sufficient to ensure that each polypeptide
folds into its secondary and tertiary structures. Such a peptide linker sequence is
incorporated into the fusion polypeptide using standard techniques well known in the

25 art. Suitable peptide linker sequences may be chosen based on the following
factors: (1) their ability to adopt a flexible extended conformation; (2) their
inability to adopt a secondary structure that could interact with functional epitopes
-on the first and second polypeptides; and (3) the lack of hydrophobic or charged
residues that might react with the polypeptide functional epitopes. Preferred peptide

30 linker sequences contain Gly, Asn and Ser residues. Other near neutral amino

acids, such as Thr and Ala may also be used in the linker sequence. Amino acid
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antigen presenting cells. Oher fusion partners include the non-structural
protein frominfluenzae virus, NS1 (hemaglutinin). Typically, the

N-term navO8%1@md no acids are used, although different fprayERaI®646hat

i ncl ude T-hel per epitopes may be 30 used. -20 WO 02/16413 PCT/ EP01/ 09646

I n anot her enbodi nent, the i mmunol ogical fusion partner is the protein
known as LYEéquencesawhioht inap tieheseidly empiiyed abl lynkarsCiictrdai thase fisclosa@hjn LYTA
is derived from Streptococcus pneunopni ae, i synt hesi zes an

whi ch
N acetyl - L- VBRIt thori GRS AQ AR, ASS MDY Gata HronoNabaABYd. 196 LSt

gene; Gene , - , 9 : IS 0) VSt t spec Heglohy
degr ades ceﬁ%a&r;s%b%z% 5 1??1&1 ﬁg@, Bg%‘gm%ﬁ?ég?é%a&\ébtgn%e,ﬁﬁﬁg %8’( %’rﬁfﬂgb'
domai n of t MeneliYldr egiiedicd iy géREABNBE Bogn fiofo iHvat 30fdnkinb Yacide inhienghol i ne
or to sone choline anal ogues such as DEAE. This property has been

expl oi t ed f drinkeresedesnsbopieenet required vewin thefiesypad sesqpdaodynegtigesdwye donusef ul

f [ f ' t e Purificati f hybrid 10 t el
cont ai ni ng. teenéat YRR bBHE A retons baflandhe Riaglit, il B RS AL
(see Bi ot echypdapeyaniSréRan é88ic ik88ekencaVthin a preferred enbodi nent, a

repeat portion of LYTA may be incorporated into a fusion pol ypeptide. A
e

A par i cul ar Ly prarcivi DRA R ol BRrali R0 Bl QbR BherfhbGe )

A particularly pre [

Yet anot her tidokleibfiAdt irylRE10 dlerBdtits.i NVDhey eRglildfirpnelealciise pedpdasiblearfor t he
pol ynucl eoti des encodi ngI them wherein the fusion partner conprises a
targeti A sxgreasion iaBNA efe Hicpisdtgniy) 54 tpdhg JANAI srguerse: ecoding the first
endosomal /| ysosa cogpatr t men as descr.ibed in U S, Patent No. . .
5693, 254, RUNERRENES e Ras B e, e et SPAea L, 4 erlatioR l carion ¢
this targetiggnifateitabigni¥ labe BRFOFreRin® 3M6 ehe DN £ iseiiichve WhédainOi¥ecohd@ss ||
nol ecul es and t hereby provi de énhanced in vivo stiiulation off CD4 +

T-cel | s speqiolypepfide. t he pol ypeptide. The cripto part of the fusion

nol ecul e may prefreably be the whole Iength 188 as protein of Cripto 1 or
Cripto 3 or a frapefisidhobPkptide &S Wohlpeide merp@lypeFtichlamﬁa@éﬂims héfeirt he
invention are prepared using any of a variety of well 25 known synthetic
and/ or rfécoribgeibgit witk annigeleted immaunogenie rprofeinifiuelh agrag mmynegenic qustein bed

bel ow. Pol i des, .porti d oth ' 11y .l han ab
150 ani no ACFOIE S BEE el SEDq OBy IS AP LT QP PRAIHus: el |
known 10 t has&cAlbsi® A NRpktiBK ipkdteins (e BF lexatBleO Motk | 4 3L.F REWMEng X3P €,

such pol ypepti des
Med., 336:86-91, 1997).

In one preferred embodiment, the immunological fusion partner is derived

20 from a Mycobacterium sp., such as a Mycobacterium tuberculosis-derived Ral2
fragment. Ral2 compositions and methods for their use in enhancing the
expression and/or immunogenicity of heterologous polynucleotide/polypeptide
sequences is described in U.S. Patent Application 60/158,585, the disclosure of
which is incorporated herein by reference in its entirety. Briefly, Ral2 refers to a

25  polynucleotide region that is a subsequence of a Mycobacterium tuberculosis
MTB32A nucleic acid. MTB32A is a serine protease of 32 KD molecular weight
encoded by a gene in virulent and avirulent strains of M. tuberculosis. The
nucleotide sequence and amino acid sequence of MTB32A have been described (for
example, U.S. Patent Application 60/158,585; see also, Skeiky et al., Infection and

30 Immun. (1999) 67:3998-4007, incorporated herein by reference). C-terminal
fragments of the MTB32A coding sequence express at high levels and remain as a
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are synthesi zed using any of the commercially avail abl e solid-phase
techni ques, such 30 as the Merrifield solid-phase synthesis nethod, where
am no aciwi@ozit@isequentially added to a grow ng am no acPOI/ER@IM¥s46See
Merrifield, J. Am Chem Soc. 85:2149- -21 WD 02/ 16413 PCT/ EP01/ 09646
2146, 1963. Equi pnent for autonmated synthesis of pol ypeptides is

conmmerci al | )sohdvlmipbmpleptidasomrmghpui ¢lnes puritibatim  Prackssn Ebmvbm\pﬁhlkdnay

Bi oSystens Diyisio Fost er and, %mbe operated acco dln

3/ CA
the manuf acti@p@goedhe Sismigily O hetegblogpu ImTB QRIS RUNP LB ORIR Y
i ncl udi ng fj ol of i
(I sol at edg pgféyglg%%)l e@%%e?}%ﬁ% 2 fugfo Pﬁno}tﬁe%gﬁ{% %&H‘?ﬁgeg ao?fg?ing/dtmﬁﬁal
envi r onnent fr{gmnemmnqab@ndmgnat amaiol yeid aesidudsn{PD Lo 323 rofoM TBIPpe Dihee | s

isolated if it is separated fromsone or all of the coexisting materials in
the natuPal Prefpsied Ralg, pplypugleqtides geperglly \eompriseiad laast ahpWlo 1y opsecutve e, g. |

most pr ef or dFirolbes Al JpRYisBot™) GuBlsbhahy 3 el oRBR S M e M Ens ™
The present dbduennoofuclédtides,nar leapedbat 200 onickasides) ynug! Rast disout 300

conpositions that encode for the pol ypepti des of the invention. The terns
"DNA" and "1psleptides that ¢n@ede auperti 2eBaBhpolapepyide ntheald ipetinueleptiddsenai n to

f be | d f f DNA
of & part 1 ool mPrpd raae Sedubfe, 156, 4ehdoatith SPadrEE By, ks SERETE ©

pol ynucligot 'ﬂﬁ%ﬂeﬁtﬁ@ s taa brtidh | ter@bBYor! mAcoRiphi8E aCOMHARE of RALE Bcs‘%ﬁuerﬁ@d t hat
t he DNA nol ecul e does no contain l'arge portions of unrelated codi ng DNA,
such as | ar géalChpalyosdeatidef Vagammyocomalhewnef ongunore nalbstilgbomss asiditions,

| tid d t hi f tot |
20 o1 1 gi nal | 4HEBY #nidr HAt GRS s el HokEGah D Hotierehepd] SRNON at or
dded to th t:.b f d
added {0 1 ey QTR Dot NERIARANOT gFRRiAR Wikl %oUBIRIREO G ROSE

skilled in Re pol'ynucle conpositions o on can
i ncl ude genasnpriiguematse Ratl rpplgepidd.c Viidntsppreferatdly exbibiest kRequdoaes and
smal | er englneered gene segnents that express, or 25 na be adapted to

expr ess,15pr ot08h rdentign| mp@pptecﬁ@gblywéd@asa@ ouin@% Héelltlt]kéﬂ uesh preferbbnfk may
be naturall or. dified.s ica t he h nd. of

w11 b ai saetEabl A oM ab axPorpiidibh SBwehe s FBedBY A B Rppa, "

i nvention nq%kﬁggﬁﬂ@gﬂ@pgﬁﬁ@qgggoﬁcodlng or antisense) or doubl e-stranded,
and may be ?genonlc CcDNA or synthetic) or RNA nol ecul es. RNA

ol ecul es may Within other preferred embodiments, an immunological fusion partner is

derived from protein D, a surface protein of the gram-negative bacterium
20  Haemophilus influenza B (WO 91/18926). Preferably, a protein D derivative
comprises approximately the first third of the protein (e.g., the first N-terminal 100-
110 amino acids), and a protein D derivative may be lipidated. Within certain
preferred embodiments, the first 109 residues of a Lipoprotein D fusion partner is
included on the N-terminus to provide the polypeptide with additional exogenous T-
25  cell epitopes and to increase the expression level in E. coli (thus functioning as an
expression enhancer). The lipid tail ensures optimal presentation of the antigen to
antigen presenting cells. Other fusion partners include the non-structural protein
from influenzae virus, NS1 (hemaglutinin). Typically, the N-terminal 81 amino
acids are used, although different fragments that include T-helper epitopes may be
30  used.
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30 i nclude HnRNA nol ecul es, which contain introns and correspond to a DNA
-22 WD 02/ 16413 PCT/ EP01/ 09646 nolecule in a one-to-one manner, and nRNA
nol ecul esyowhii@is do not contain introns. Additional codi pgr/@POIIOMECOdi NQ
sequences may, but need not, be present wthin a polynucleotide of the
present invention, and a pol ynucl eotide may, but need not, be linked to
ot her nol ecul es dndidmtherugmpboedimesit, ehée dbmnundldziday rfusibe qiaroles isrdke Qootein se a
native sequence (i.e an endogenqus _se li;ence t hat encodes
eof (0%

pol ypept i de/5gP@ResILETAr 08 % PRIERR P of-terainalportigh). kF A dnpri se
a sequence ta I i 'Y &ﬁjl .

i mmgogeni C d&%&fﬁ%@%ﬁ@%@@%‘%@@e{?@? ﬁg‘{;’jcﬁ’maclh s%&%ﬁ%&fg %“i\é%a —y—’alanme

pol ynucl eot iageidasarkrmis asmiinidaso DYl A (@redal bynlice Lt ehd; UGenens3:263-092,
additions, deletions and/or insertions, preferably such that the .

i munogeni cil®obt LiHe dolapapolam dméoweeiipglin Heerpdes sptaipobgndscineds de i s
not subst anf[pl gin!lc}/ 1ol %'aa&)%ge. r e,h?ﬁt ' X fertindd ﬁﬁﬂ eRE 4R (f%ﬁgegro%/mais

pol ynucl eot i de s ence specifically set or ereiny. eterm

"variants" shioh¢ibR £ the Affifiey 36 QRS chAliRNEP P 3SHE ScholifeAhAIYSNS gRRAes Of
xenogenic origin. 15 I n additional enbodi nents, the present Invention

provi des polYRAEI ebhis qwopdryabpsebecs eaploped fomige vigvelopmenterfg heolbC-L¥AAI guous
stretches of sequence identical. to or.co enentary tq one or of the
SEQ | D NO: 1 capre iR g asiiiineBt for ey Rsionan I aGE Pl SyRacH i, S st

| nventi qg tgﬁ%teﬁ]@ ’H%hiaﬁﬁn%?he' CAN TR eACat the amirkPrermdihus hds bk deberibet00,
150, 200, 300, 400, the SEQID NO 1 as well as all 20 internedi ate | engths
t her e bet wedree Biotathhblopge 10cHSGHT98, USERY. s Wnldn tahpteférrett embedimehe a kepegt hs”,

in this context, nmeans any |ength between the quoted val ues, such as, 16,
17, 18, 19, hefton obhkYToomay he ifGopporatgd inia ¢ fusion pelypeptidsy A gepeatsportignis of ¢ ;

100, 00 10 03 L AP 0T s AR A I, it =0

pol ynucl eot irggsit poiontias@putates Residies 88308, t he epitopes as set forth in SEQ
ID NOS: 13 - 94. In another enbodi ment of the invention, polynucleotide
conposi tsons ar e y@r gidite dubliakiva' EnitaRakl Sn0biy Risidl pURPeHRder aipdRs at e
to high stringency condi tllons 1tVo a po ynucPeoE’ié%e Sseqéegg?!prdv?de

herei n, or @olymghetidest tieoding, them, awheteinpthe rfesivm rpartae o@nprses he targéting
Hybridi zati on techni gues are well known in the 30 art of nolecul ar biol ogy,

For. purpos S8} C?Hap_l?s?ﬁ' ‘éif‘?céiﬂg aspAlyReptide %H@r%’@@ﬁ?ﬂf’é{l}’ﬁoﬁ%@ﬂt COTRRSHERS -0ns
for testing khe e 8 62 PReR NG BY3¥244! eRh! HnBloghill Holypefidid 8P aid th

invention, when fused with this targeting signal, will associate more efficiently with

20 MHC class II molecules and thereby provide enhanced in vivo stimulation of CD4+
T-cells specific for the polypeptide.

The cripto part of the fusion molecule may prefreably be the whole length

188 aa protein of Cripto 1 or Cripto 3 or a fragment thereof as described herein.

Polypeptides of the invention are prepared using any of a variety of well

25 known synthetic and/or recombinant techniques, the latter of which are further
described below. Polypeptides, portions and other variants generally less than about

150 amino acids can be generated by synthetic means, using techniques well known

to those of ordinary skill in the art. In one illustrative example, such polypeptides

are synthesized using any of the commercially available solid-phase techniques, such

30 as the Merrifield solid-phase synthesis method, where amino acids are sequentially
added to a growing amino acid chain. See Merrifield, J. Am. Chem. Soc. 85:2149-
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-23 WO 02/ 16413 PCT/ EPO1/ 09646 ot her pol ynucl eotides include prewashing in
a solution of 5 X SSC, 0.5% SDS, 1.0 nM EDTA (pH 8.0); hybridizing at

50C 60C, woX2/880G; overnight; followed by washing tw ce aPCHEB1O64620

m nutes with each of 2X, 0.5X and 0.2X SSC containing 0.1 % SDS. One
skilled in the art will understand that the stringency of 5 hybridization
can be readi2l¢6 963 ulEduipinert ufoh aaniayedasinthidsisgoft pelypaptiles int@mmendialtyhe

hybri di zat i on ? | ution and/ or the E)e erat ur alt whi ch the_hybridization is
arforned. RSRIANG PesunpHets yeh as Rk B pplisd; Bighyems Lhvisiont(Frsigient

hybr i di zat i Qg L mcaﬂéggeaa&aaﬂgmcﬁlgmu@gw@m%gnﬁ@ except i or
that the tenpératire gl?ahybrl Izatron 13 1ncreased, e.g., to 8'—650C or

65-700C. 10 In certain preferr enbodi.nent t he l.ynucl eot i de cribed
Sbove. e. g, ponpritaraby FyghoEe STRBMHREL fusth et Mk B ERGRS o fiences.
encode pgl yRgRintidsire idvddted! AA mﬁwd@%&ﬁekﬁd& iO08%s lﬂ%@%t kéfﬁ‘ox)@tltﬂﬂoﬁl its

pol ypepti de sequence specifically set forth in SEQ NG 1 or SEQ I D NO

3. I n ot her opigiriad eneidorandridi rerexampkey @matypelly-ocairsog ipdesinerrgmdgpeptide is

pol ypeptides that .have a | evel of inmunogenic actjvity of .at 15 | east about
50% prefer é%ﬂl?e‘iﬂfh}té%l%?PaéPé%fﬁfm%ﬁ}amea%a‘?rG? e rQeRIsHing Fl}at%rt‘a??r H‘ag‘ﬁ egat 90
% of that f p i, d JE -4 e | he

pol ynucl eoti% %@b?%%ga%ybglgﬁ?gﬁﬁ\e/@%e?%%m%é Bt?ﬁrlg%dﬁ% 'égﬁléet?%%f{l u?ggg/-rdl ess
of the | engtpargfmbiepretaubly #degseabeuti 1598 Ipure oAy ndt pesfbdablydatviiehdt aboher

DNA sequences, such as pronoters, polyadenylation signals, additional
restrictllon 99 eweyme sites, multiple cloning sites, other coding segnments,

and the like, such that their overall length may vary considerably. It is
therefore contenplated that a nucleic acid fragnent of al nost any | ength

may be enpl %mhaﬁﬁ%&%%”k‘ﬁ@th preferably being limted by the
ease of pre nt ended reconbi nant DNA protocol. For
exanpl e, il ust r dfhevepiestntnuiabavionde iis egient saspedtd) Zfrovides| pobmgtlestidd

about 10, 000, about 5000, about 3000, abqut 2,00Q, about 1,000,  about 500,
about 200, &RBWPEsitions hahsngodsdon Beapqlepepades of tbe dryentighg Theerms eDNA

(i nol udi ng ably 4BILIBGIGLCt 301 BRY@NG FRREAILBEERLA BSetT 5 U pims many

i rrpl enentati ons o S 1 nventlon. en-conpar nucl eo € sequences,

two sequéncesolatude $tait hat Gedre isoBied’ frekeof tatdl genbid DNA @fuepracdir speclesot | des
in the two sequences is the same when aligned for maxinum correspondence,
as descri bedlssdatedy” asomsd licsinsmgansyfhaha popgucleotide is substantially away from

other coding sequences, and that the DNA molecule does not contain large portions
of unrelated coding DNA, such as large chromosomal fragments or other functional
genes or polypeptide coding regions. Of course, this refers to the DNA molecule as
20  originally isolated, and does not exclude genes or coding regions later added to the

segment by the hand of man.

As will be understood by those skilled in the art, the polynucleotide
compositions of this invention can include genomic sequences, extra-genomic and
plasmid-encoded sequences and smaller engineered gene segments that express, or

25 may be 'adapted to express, proteins, polypeptides, peptides and the like. Such

segments may be naturally isolated, or modified synthetically by the hand of man.

As will be also recognized by the skilled artisan, polynucleotides of the
invention may be single-stranded (coding or antisense) or double-stranded, and may
be DNA (genomic, cDNA or synthetic) or RNA molecules. RNA molecules may

30 include HnRNA molecules, which contain introns and correspond to a DNA
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WO 02/ 16413 PCT/ EP01/ 09646 two sequences are typically perfornmed by
conpari ng the sequences over a conparison window to identify and conpare
| ocal regvon¥1@i3 sequence simlarity. A "conparison w ndp@i/ERG1/09s4d
herein, refers to a segnent of at |east about 20 contiguous positions,
usually 30 to about 75, 40 to about 50, in which a sequence 5 may be
conpar ed t o moleaflerin e one4eronn geanner,t drsl SERMEA nmoisenlesf whipht dguot sontain
positions after th

timall | d. timal' ali t
of sequences™8¥ ¢ ﬁg’i‘@g‘% encgrgg%zr:_g Its‘?énﬁeﬂ‘zeﬁ %Ef!‘)g H)g‘t nR)%ﬁ%"gﬁ %?ﬁ?lgggmapn
the Laser gengysy 'atﬁ%lﬁ{ucfébﬁﬂé‘f)f%@ﬁfrés%ﬁt ROL R ﬁ%cg g)yé‘gﬁﬁﬁeotide%ayd ﬂﬁ‘i{b&?n’

W), using default paraneters. This programe several T i gnnent
schenes desamwk bedinkedttb @tien nhaleduley andfoe sepesmatéaytsof f, M O (1978) A
nodel of evolutionary change in proteins - Matrices for detecting distant

relationghips. Irp RotidedVibdy (cOfhptisé\td amti0é ﬁgﬁé&b\r}f@gt@%ﬁd ous
Structure, National Bionedical Research Foundation, shi ngt on Vol . 5,

Suppl . 3, ppequeadsiigsgncades a polypentdd@drotom of the inygntionoh atperidn thensd} omnd
Phyl ogenes pp. 626 15 645 Methods in Enzynol ogy vol , 183, Academ c Press,
o 092 Bz, CORRTIe i SeAeLce B Loyl o deriats, SReaky o

5: 151- 153;  Ny@hosEridWariid or MulilAlveVor k888%qSABLCS 4: 11-17; Robinson, E.D.
(1971) Conb. Theor 11:105; Santou, N. Nes,, M (1987) Mdl. Biol. Evol.

4: 406- 425; Sneat P.H A kal .. .R.R_.{1973) N ical T - th
Princi pl es azgaP?F g@tl?aclﬂ X > &F %ﬁgﬁggﬁl%awa%#&g nccg’r%?/%m ﬁ%gg%ﬁl%ﬁ gg’éﬁ&%ﬁ% 5 ©
Franci sqg, GAdiths PaéletidsIand?didinkérBibRd), pré¥edably (sh&B&at Fhd GmnidabgeniAGA6E .

Sci. USA 80:726-730. Alternatively, optinmal alignnment of sequences for
conpari son ribg pelgpemisiacncodsd Hyythe Werins palynudeotide i nat shstantiaiyodingnishéd and

Wat erman (1981). Add. L. .Math 2:482, by the identity ali nt a rithm
o Neoal evatcatiet fun ool brnidasncadd iy ppplmpdotdBinénte SpedbRTY sl Bl | o
simlarit s of N« b P t i . USA
55" paus " pUELARRS, O THEREDO M Affints: PRI (S5 He Hneniolll bo ediipaREl

BESTFI T, BLASIoldgda3 Aenarudf xEhddshit onigihhe W sconsin Genetics Sof t ware
Package, Genetics Conmputer Goup (GCG, 575 Science Dr., Mdison, W), or

ot e g PoT Ca R s poprEee 1or
BLAST and Blir@meRtsOcomprisingDvad¢usclénghP ol cEmipno09 6ueiches of sequence identical
to or complementary to one or more of the SEQ ID NO:1 or 3. For example,
polynucleotides are provided by this invention that comprise at least about 10, 15,
20, 30, 40, 50, 75, 100, 150, 200, 300, 400, the SEQ ID NO: 1 as well as all
20 intermediate lengths there between. It will be readily understood that "intermediate
lengths", in this context, means any length between the quoted values, such as 16,
17, 18, 19, etc.; 21, 22, 23, etc.; 30, 31, 32, etc.; 50, 51, 52, 53, etc.; 100, 101,
102, 103, etc.; 150, 151, 152, 153, etc.; including all integers through 200-500;
500-1,000, and the like. Particularly preferred polynucleotides are those which

25  encode the epitopes as set forth in SEQ ID NOS: 13 - 94.

In another embodiment of the invention, polynucleotide compositions are
provided that are capable of hybridizing under moderate to high stringency
conditions to a polynucleotide sequence provided herein, or a fragment thereof, or a
complementary sequence thereof. Hybridization techniques are well known in the

30  art of molecular biology. For purposes of illustration, suitable moderately stringent

conditions for testing the hybridization of a polynucleotide of this invention with
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al gorithns, which are described in Altschul et al. (1977) Nucl. Acids Res.
25: 3389- 3402 and Altschul et al. (1990),J. Ml . Biol. 215:403-410,
respecti wedy21@ILAST and BLAST 2.0 can be used, for exanpPeTHEPtiNIsIse
paranmeters described herein, to determ ne percent sequence identity for

t he pol ynucl eotides of the invention. 5 Software for perform ng BLAST

anal yses i s qfhdyl potynnchotid¢saintisde preaghing e aMahitionaif 5 Xe88@&r0.5 6 SDS, 1.0

Bi ot echnol ogy. I nformation. In qne illustrative exa currul atj ve scores

le, cu
can be cal cdf¥ EQTds(BH 8- Do hyhtidicmgiat " sienees S 2"’5%{11%@10@’@91 ok ewar d
score for a paf, O{wi@@ta\?c\#/@as';g %ég)sgﬁ'ggﬁ]ﬁteé! Wil Sefaélg Qe f‘ﬁ? gﬁ#})ﬁpﬁlﬁabb&azﬁﬁ e for

m smat chi ng Tesrdues; a ensi on of "the Wo irtsTin’e
di rection ar®@nkéhifabl €8 IHEN Orehkildnilthé hitayilll irderseild Baohe stralgeficyobf by
the quantity X fromits maxi num achi eved val ue; the cunul ative score goes

to zero Or Bwbodizadem carpbe readily geamipnlated.ocfvchfas b ealisringrdieesaleepiteny of dlaor i ng

id i ts.. d .of ith I, d...The BLAST
A1 gor i £ hm paPARRarE e 4o R bR B Tohaich RE) AiindiBea or  ne
al i gnment.  TRerBRAPTN Wﬂ%&?xﬁtﬂ%f Cify 11§otﬁéic'e%ﬁiohﬁﬁerﬁ,é%ﬁﬁl%l@shigﬁﬁre%uﬁﬁgent

defaults a wordlength (W o and expectation (E) of 10, and the
BLOSUMG2 sc drybridizatén condises idelnidk dfidse alescritedidbotd, witld &8 eReption thdatihe

Acad. Sci. USA 89; 109 al.ignnents, (B) of 50, expectation (E) of 10, M=
5 N= -4 artanaerémg% }S‘Q?ﬁ‘fll%#mﬂd% HlCEan‘%ffw&sg-’m@Q'@‘éfsP{/,%S‘tﬁ@C” per cent age of
sequence identity" is determned by 20 conparing two optinally aligned
sequencd® over a Inicatiain wefecsdsariodonenty, the polpauaeotides gessiib¢bakovenhdr i n

compr i se._addriyBHEoBHe JEREET orestR At BUidifak SeRBERe SRE o P uEpIdes
usual Iy 5 tGniSrP&haRAblogRAllY rdse-rdatiRe Wi golgﬁeﬁﬁlg%@?ﬁg Qlf)écﬂfcaﬁ?fsg{ ence

sequences (which does not conprise addition del et or opti nal

al i gnnent offotthantSiQ 4D Néglenci) IDhNOp2r candthgepietercal embatimedntsy such
determ ning the nunber of positions at which the jdentical, nucleic_acid
bases occur N}Hlus@f)ﬁggseaw@ﬁ%gglymt&d%ﬂ@t BRE HiRYBEP! IMYRURAEERIAGTHES P Alns,
di vidi nggsth It t I {1 ons
in'the Lo endabanay i HeRIRly RAPTad R 2, 300 oThE priBE ot SRl
resul ts by 0% bdthat €rch pdlgpapeide estjuanee specisieslyesee ortidbereinty. 30 It will be
appreci ated by those of ordinary skill in the art that, as a result of the
degeneracy of thel‘fﬁﬁ}%lg&rﬁxcfé@ﬂ@es dIeiR airBseRRMMvaMINSObt R aSREME NERFedrhat
encode -26 WD 02/16413 PCT/ EPO1/ 09646 a pol ypeptide as descri bed herein.
Sone of thegeggrdleynat thedengtbofsbacodingiserpience itself, may be combined with other

DNA sequences, such as promoters, polyadenylation signals, additional restriction
20 enzyme sites, multiple cloning sites, other coding segments, and the like, such that
their overall length may vary considerably. It is therefore contemplated that a
nucleic acid fragment of almost any length may be employed, with the total length
preferably being limited by the ease of preparation and use in the intended
recombinant DNA protocol. For example, illustrative polynucleotide segments with
25  total lengths of about 10,000, about 5000, about 3000, about 2,000, about 1,000,
about 500, about 200, about 100, about 50 base pairs in length, and the like,
(including all intermediate lengths) are contemplated to be useful in many

implementations of this invention.

When comparing polynucleotide sequences, two sequences are said to be
30  “identical” if the sequence of nucleotides in the two sequences is the same when

aligned for maximum correspondence, as described below. Comparisons between
-24 -



honol ogy to the nucl eotide sequence of any native gene. Nonethel ess,

pol ynucl eotides that vary due to differences in codon usage are

speci fi cavody2/1@aont enpl at ed by the present invention. Furtbker/EPaldoeises of

t he genes conprising the 5 polynucl eoti de sequences provided herein are
within the scope of the present invention. Alleles are endogenous genes
that are al tt@oedequeneesr @sultypiodllyomeriormeadriey comparingnthe seqieness deketd ons,

addi tions and/or subst ut f nucl eotl es., The resultin NA and

ot el n nay CoBRRrdE gttty ahd rEpih TSR At R ER SEBRE AR o es
may be i dentdchifdribsi Q&anﬁiv@nggrlﬂed SeFHM, AHES s (PUs 'leé’tﬁentl&’ ?ﬁ’@'abtdh&ﬁft'ﬂﬁ
anplification and/ or database sequence conparison). Therefor I n anot her
enbodi ment  afontifeous positionsnysuallyrdo ag ebewst 75 aﬁptooahdut 50sirc lwhich ®sequengeci fic

mut agenesi s, is_enployed for the preparation of imrunogenic variants
and/ or deri VB \PésCCHPP%fﬁ% 9ot yEEBtICEcSIuSE oo e IR TmbSy afhrantighpshach,

f b de th h
it agenesi o IPSIER pREn: Bud o ﬁé@eﬁﬁ%%ﬂﬁﬁ@“ﬁ%ﬁ% that encode them These

t echni ques provi trai orward proach to are .and. t est
sequence vari ant 28 VIB?I% H sqqp,%p%ﬁ% r16%n§y%%&o d‘bcged[ H@ngc!il?egm ng
consi derati oyg al ) ;%Iﬁgfa%j&&i?'tﬂégws%?g ?é suft®of bmi{iﬂoﬁﬁaﬁcﬁeso‘f%‘r‘ MOR A

into the pol yn Site-specific nutagenesis | ows t € pro uct| on of
mut ant s t hr dagh M]adasu:s,eV\dD ufifg sjeéailtf paramletegondﬁlhleqjmgimnseqmeahmesevdsrabh
encode the DNA sequence of the desired nutation, as_well as a suffl ci ent

nunber df adiligEBARt seemendeseabed foths folowins setsrances: D§I§‘Eﬁf§n¥eo of 15981 A ci ent
si ze and seqy@pge ﬁoé%lhﬁﬁnﬁ%ﬁr c‘ﬁa%é% % gc}t&m e_d r?&%so %ctnzé dcﬁtaﬁ{ the
efng trave t

del etion junction rse ons may be enp sel ect ed

pol ynucl eot deﬁu&ﬁsmﬁnqﬁ DayhomRr Pre. (adlbemasdepmsm, Séq?ﬁéhéey an®rStRichgEW se
25 change the erties of the polynucleotide itself, and/or alter t he

properties, N@tmna BigmediesinResearely Fousdagipn) W%ShlnﬁtonpDCnﬁpy Seduwhcd, oP- t he

creaeq. 2oL VARRH Sl T, R BRSPS B g DEnLBEE Rl B "

sequencqs t 43l th?l@emol’inﬂ?ﬁcﬂogypr\/@pe{gﬂ e&cé@l@m‘ié‘?r@s@CQH@d 928! pRgR! icde, such
as the inmmunogenicity of a polypeptid 30 vacci ne. The techniqués’ of

si t e- speci flﬂlggmsa@af:‘esami Shapydl. M. kﬁaﬁﬁ) 03&31@@ érlﬁ,‘l -138d Mpare, \H.9el gtndjsed
F
02 T6a1s. PeaEpERooa9ES Califty Bl Euiwonf B niBait Rets TreStrt afbusea

t | t f | b |
L, ot oy SEEAL N MO P g 5 i, R S

R.R. (1973) Numerlcal Taxonomy - the Principles and Practice of Numerical

20  Taxonomy, Freeman Press, San Francisco, CA; Wilbur, W.J. and Lipman, D.J.
(1983) Proc. Natl. Acad., Sci. USA 80:726-730.

Alternatively, optimal alignment of sequences for comparison may be

conducted by the local identity algorithm of Smith and Waterman (1981) Add. APL.

Math 2:482, by the identity alignment algorithm of Needleman and Wunsch (1970)

25 J. Mol. Biol. 48:443, by the search for similarity methods of Pearson and Lipman
(1988) Proc. Natl. Acad. Sci. USA 85: 2444, by computerized implementations of

these algorithms (GAP, BESTFIT, BLAST, FASTA, and TFASTA in the
Wisconsin Genetics Software Package, Genetics Computer Group (GCG), 575

Science Dr., Madison, WI), or by inspection.

30 One preferred example of algorithms that are suitable for determining
percent sequence identity and sequence similarity are the BLAST and BLAST 2.0
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nucl eotides or so in length is enployed, with about 5 to about 10 residues
on both sides of the junction of the sequence being altered. 5 As will be
appr eci atved oby4those of skill in the art, site-specific NEPCHERIEDHS

t echni ques have often enpl oyed a phage vector that exists in both a single
stranded and double stranded form Typical vectors useful in site-directed
nmut agenesi s algarthmslewhiehtaos dessribéd asAttivhuMithl piQFe) Nutle SeidsHRage 28r388peadi | y
comerci al | y-avail abl e and their use_is generally well-known to those

Bial 245405 410,

Skilled in 82 200 hlschubele (990 ol BiRln2ds IPSETne BLAST oy ed
0 Site diophof AGHLAIRACRL Seldtbr SLUMMO A HEBRS8: HeskiRASSLR! 8 TP
st froma p age. I'n‘general, e-

gene of intere asmdto a SI Irected

nmut agenesi s deferMOROHEAREE sBQuedtt tildentliy PR GienpolyBicledtidest o heiifveiion.
si ngl e-stranded vector or nel thgaapart of two strands of a 15

doubl e- sPr arwédvayetardqrerfosming BEASd canalyisesnis pupliely segilaie ghrguginhe Mafipsak e
t hat encodes.the desired ti An..ol i gonucl eqt i de. priner ,bear.i .t he
desi red nut at@H* %éqggﬁ%cgﬂ&@g%ﬂe%om ?n'ggﬁ’erog?llgu ]tvﬁe?iamq’ygurﬁlﬂggvepri mer
i's then anneghRd cih bB chieBlatedl ﬁkﬁ{ge,‘f;éf ﬁ@dléiﬁﬂe‘é@@ﬂe%es, @E@p@rﬁﬁk@% Eﬂ(ﬂ'e?«a_@l\'A

pol ymeri zi ng enzynes such as E. coli polynerase | Klenow fragnent, in
order to comrspbret fort hepay of hesichingf rasidsestutlstayon>2) dndalN fpemity asedre Thwus, a

het er odupl ex is formed wherejn one strand .encodes the. L qriginal non-nutated
sequence andnlﬁ%tcg%dﬁﬁ\ég‘isﬁ aneypealks éﬁ@nﬁ%‘é PE&'@ W’R?Hjlltﬁdﬂegc fegtion are
het er odypgl e i : r rd at s, ch. as E.
col i chI S?haiécﬁcﬁ%@{eghgéet g@gulgg egt %‘H{‘%{ﬁ% I%i n%clﬁl%ié%?e%gr@?ﬁtg{ktﬁv%%ol?ss

beari ng the masiatedachéegdente; e angelaavd scozd gbbe tprapasabdlon, die seduence
variants of the sel ected peptide-encoding DNA segnents using site-directed
nut agenesi s aewniladen of ANSH BIOTGH NEgRIVRTIEOTHE £9fidus) aljgnmengs; (T thee@idesf and

i t t. | i t.] th i i
variant s of el Auleh ot Mafie, "SR BiAS MorH ik W el MR nea.
For exanpl e defepm@bingaphsiteie) oid spiea asti thE alipemelasi TS BIABTNI9rogaMedse 30

may be treated with nutagenic agents, such as hydroxylamine, to obtain
sequencd5 vauckntide scguendes) used s alefaylts eguordlengtht (V€ ef bt fsbexpeeidtipn GEbcol s

f din_t - 28 413 PCT/ ER01/ 0964 i | t
2 °, ' S6oa;  Stdl and G SORY Shabg i tcpdtpniiod 53 HenB3 a8 MRS o
et al., 198 yPagbad. NGQr RISARM 0985 P hllghvedi&l E5)CHES0, kRpedtdiRh (EUSPISE-

M=5, N=-4 and a comparison of both strands.

Preferably, the “percentage of sequence identity” is determined by

20  comparing two optimally aligned sequences over a window of comparison of at least
20 positions, wherein the portion of the polynucleotide sequence in the comparison
window may comprise additions or deletions (i.e., gaps) of 20 percent or less,
usually 5 to 15 percent, or 10 to 12 percent, as compared to the reference sequences
(which does not comprise additions or deletions) for optimal alignment of the two

25 sequences. The percentage is calculated by determining the number of positions at
which the identical nucleic acid bases occurs in both sequences to yield the number

of matched positions, dividing the number of matched positions by the total number

of positions in the reference sequence (i.e., the window size) and multiplying the

results by 100 to yield the percentage of sequence identity.

30 It will be appreciated by those of ordinary skill in the art that, as a result of

the degeneracy of the genetic code, there are many nucleotide sequences that encode
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As used herein, the term "oligonucl eotide directed nutagenesis procedure”
5 refers to tenpl at e-dependent processes and vector-nedi ated propagation
whi ch resvd2/144m3 an i ncrease in the concentration of a sppCT/EPe/My ei C
acid nolecule relative to its initial concentration, or in an increase in
the concentration of a detectable signal, such as anplification. As used
herei n, the a pelypeémidegomdescaibed deredit.r ebumasd of rtitsa geripmicteopidesc betur miniingl

intended to.,refer to a process that involves the 10 tenpl ate-dependent

ext ensi on ofhog“’g‘?gyrretp ?eE‘éﬁsl%Qtld?hée‘l‘@P?ﬁt%fiqﬂ“é(t &aﬂg‘beg%@nt 1‘89@2“53%98* efers
to nucleic [ AeSis: 0 n OfirRard Ay Nl \gg%%r I . uence
of the new s@#’?bﬁggﬁé}eéﬁastt(r]% ddﬁﬁgug@eﬁc gci ?{;}w&f&a eg&%yéptt%ﬁgcagﬂ

wel | - known roohtempidted byptheprestmiiyventisre Farthen qlliekeof theogerex aombpesiny\ieson,
1987). Typically, vector nedi ated_ nethodol ogi es involve the introduction
of the ndcl dobynuslegtide seaueRrePIOdes Aot ase wathiny ther sgopet ol the gesent

the ndcl dodymsles , bl 4 g
acd i ragrent s naige b cnaBbioly fokTRAALY afeh U7 SJERUL L G88 MEORLD,

No. 4,237, 234utaSRRGisutk als| deletions O hddfiedse andI6F SubktiBMions! T ARLdLdBs. | t'Bhe
entirety. In another_approach for the production of pol ;;‘?eptl de variants of
t he present resuiting,veRNAoand rpeeigin imay, seluesedenete duivpi amtaltered stguctirecet bed

0 LS oo Sl ARGy L AROGRAR DR, ol BB e L

" evol ve'jgl Ndiypidigation niiiich@G AftBor JAMHa8NbRubcel ddapafi¥&)t | on havi ng, for
exanpl e, enhanced i nmunogeni ¢ activity. According to another enbodi nent of

the present invenilgi Dok YAUGLOOH Uine B GATRRRL LIS GONBLLS! i BRI Sense

ol i gonucl eoti des "are provi 'sense ol T gonuc ave-been
deronst r at equélP abgitekpRefid MmtABhesisn g epbyed ffbxb'tﬁeo%@pa&ﬁtiorp bPiRindnsgeMid1esi s,
and, consequently, provide a therapeutic approach which a disease can
be treated bipriaphjapdfor igrivaiaves yof tthe polypertidps dessrihed g@mm-cBﬁtthIStﬁ@P@aGb, t he
di sease. The ef.;.i cacy 'Oft' ant | sense O{jciiegOHUd eot | dlgs fﬁr i nhi.bi tltng% Jols otein
synthesi s i SPEOUGEGIHAIORT {1 A RYVREBIIGIEMNEIE Canne Wotle Hugeh gptagenesis

pol ygal a6t ayraRasfdeifing HRlyiibR6@dds NBat #R8dE RGE! YIHeROkdchRi ﬁ@sCEgﬂivRIesae{ e

i nhi bited by antisense ol'i gonucl eotides -29 WO 02/16413 PCT/ EP01/ 09646

di rect ed t o stihightforeade approachnf@NAprepaya emek dest Useq@encPavanents, ®89etamdpland U.
S. Patent 5,759,6829). Further, ﬁﬁ% | es.of antjsense jnhi b%l:uieon have been
denonst r at edSHPHHAZ WG SRPI i I0TREPHIE FONSIAGEALIONS ¢ PYh LUTQHUGIE, U Q% ance

%gr;e (NDGl)mOIJe%Meg)tidgée?ﬁla&fetéhgngé-[llﬁb]the ﬁ(glglﬁl?ctl@dtid@A‘BAA receptor and hurman

Site-specific mutagenesis allows the production of mutants through the use of

20  specific oligonucleotide sequences which encode the DNA sequence of the desired
mutation, as well as a sufficient number of adjacent nucleotides, to provide a primer
sequence of sufficient size and sequence complexity to form a stable duplex on both

sides of the deletion junction being traversed. Mutations may be employed in a
selected polynucleotide sequence to improve, alter, decrease, modify, or otherwise

25 change the properties of the polynucleotide itself, and/or alter the properties,

activity, composition, stability, or primary sequence of the encoded polypeptide.

In certain embodiments of the present invention, the inventors contemplate
the mutagenesis of the disclosed polynucleotide sequences to alter one or more
properties of the encoded polypeptide, such as the immunogenicity of a polypeptide

30 vaccine. The techniques of site-specific mutagenesis are well-known in the art, and
are widely used to create variants of both polypeptides and polynucleotides. For
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5 (Jaskul ski et al., Science. 1988 Jun 10; 240(4858) : 1544-6; Vasant hakumar
and Ahned, Cancer Commun. 1989;1(4):225-32; Peris et al., Brain Res Ml
Brain ResvO 04828 Jun 15;57(2):310-20; U S. Patent 5, 801, R6WEPU/B646Pat ent
5,789,573; U S. Patent 5,718,709 and U. S. Patent 5,610,288). Antisense
constructs have al so been described that inhibit and can be used to treat
a vari ety ofexaple; nb¢-speeificnaragdi@sisrio bftém ngedi toradter esgeciﬁcapmﬁm@ﬂa 3N APat ent
5,747,470; U. S. Patent 5,591,317 and U S. Patent Ther ef ore,
in certain é?RJS‘&HI‘Fm&R such; Gbqdimaents2 Prwetﬁqnawmagovmfé@y aﬁw&%&ae}?@w de

sequences t Q@Fleﬁgﬁ@%rélsﬁ il lengf@is %gﬁ%g%ﬁoazltﬁf abof¥ 15 gﬂ&ﬁnﬁﬁr gﬁﬁés b boﬁf‘pab le

of specific I'nding to polynu I de sequence descri be erein,
15 conpl enerstde&ttbétlm)]mnctldn sffthe ssypenderteiig altéhed.ant i sense ol i gonucl eot i des
conprise DNA or derivatives thereof. In another enbodinent, the

ol i gonuckeot i des Lo ibg Gpp RN by 8o %f 'skﬁtﬁsmt e ra?LOfsnerﬁec?flé MufBenesis
enbodi nent, the oligonucl eotides are nodif conprising a

phosphor ot h|tcra1nu1|l1esrﬂ1dvef pftch baploede phhge aeqtmutﬂlathexmsrtnoﬁotﬂttemmglb tseranded
ollgonucleotl sequenc IS tide nucl eic acld 20 derivatives
Cheraof - 1 B CHD SHHed: B RONPBSYCRN S GRSl Greiad, BNESeSyi on
that is CO”%@IH&‘“ %ét%]isa”&cﬂm f‘i\?ti%?' %bhﬁ%éﬁ“ anipigl | &%”%@”%&ﬁf

and even noré prefera corrp ete y conplFenentary to o e or nore po tions

of pol ynuc IoeﬁﬁmeiaallﬁJasmlztbt;eemdﬂmmu@e iSgdreedliyoweldknowh ite ese skitlsp @i i ons
specific for a given gene sequence is 25 based upon analysis of the chosen
target d8quekce QOUble stwnﬂ%s@aamlﬂﬁsqrﬁ ablsy eraufipely| eaploypd asitediresitdan

erattve & APPEDES S el BECRILAE ARSI off of HERML A0

their rel at |p\1@m1@@(phlp|h§ge to form d| nmers, hairpins, or other secondary
structures "that would reduce or prohi b|t specific binding to the target

mMRNA host I
MRNA in a host cahloendl Hi@lticRY SIRAISE B ACbraRel AGSWRA i

ans atron initration c an those
sequences WHirsth ohta@nﬁglbestﬁtgle-edrdryled B toOoP 2hdlGAd SapREET oERSD/ @t&)ﬁﬁﬁ of a
conplenentary to 5 regions of the nRNA.. These secondary structure anaI yses
and taddet dopble-sranded iveror dhai teludes orithie dff BRAUSEEST 8r SeRHenss ohp

using v.4 of I 5
al gorithm sc?tn (%gers el%{l%%[eﬁ gﬁ&e t‘ﬂ‘glo\@bﬁf %fé‘t‘c %}egs%gé{%§ &?%W%@edo
25(117) : 3389-sé@ibnce & prepard8 SodtleraAly syftheGINSE Thab pYifley imibA fincarsdl with fg: a
short peptide vector,
single- _stranded vector, and subjected to DNA polymerizing enzymes such as E. coli
polymerase I Klenow fragment, in order to complete the synthesis of the mutation-
20  bearing strand. Thus, a heteroduplex is formed wherein one strand encodes the
original non-mutated sequence and the second strand bears the desired mutation.
This heteroduplex vector is then used to transform appropriate cells, such as E. coli

cells, and clones are selected which include recombinant vectors bearing the mutated

sequence arrangement.

25 The preparation of sequence variants of the selected peptide-encoding DNA
segments using site-directed mutagenesis provides a means of producing potentially
useful species and is not meant to be limiting as there are other ways in which
sequence variants of peptides and the DNA sequences encoding them may be
obtained. For example, recombinant vectors encoding the desired peptide sequence

30 may be treated with mutagenic agents, such as hydroxylamine, to obtain sequence
variants. Specific details regarding these methods and protocols are found in the
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termed MPG (27 residues), is also contenplated. The MPG peptide contains a
hydr ophobi ¢ domain derived fromthe fusion sequence of HV gp4l and a

hydr ophi W@ ozto@es n from t he nucl ear | ocalizati on sequencePOf/EBMAD6IB- ant i gen
(Morris et al., Nucleic Acids Res. 1997 Jul 15;25(14):2730-6). It has been
10 denonstrated that several nol ecules of the MPG peptide coat the

anti sense dédchimgacdfedlalajest and12%Hn Sezalel 970e rRrdkomtand Brjpaiy 89 aKuhyj an
cells in les han hour wi th | atively high.effi.cienc 90% , Further,
the inter act]1§8  and EM%IS gt ?lonb%?’ieﬁ‘é?é RoTpisphereia Rt & F!%n?%f for 'tﬂﬁte

ol i gonucl eoty ﬁ?osE.O nucl ease and the ability 1o cross the plasma nmenbrane.
15 Accordi néht 0 anot her enbodi nent of the invention, the pol ynucl eotide
conpositions descyibed herein are used in.t desi and preparation of

ri bozyme nol ecul’®s oS DR @?e[ {CH& ecﬁﬁ%%cé?og eo‘ﬁref;%gr{'"m eSS IRIBES  Hes and
prot ei ns50f rbfags toREMPHIM-dépen8et: pPitebdds hHAVECtSMbSiateRpPOZEIBS) RhRh result

RNA- prot ei n conpl exeS that cleave nucleic acids in a sife-specific

fashi on. Ri oapriegehm\vie thpeancehtratiat afl a/ specifitomeriais ado mdledulpodstdresto its
endonucl ease .a.cfi Vi t éKi m and Cech, Proc Natl Acad. Sci, US A . 1987 Dec;
84(24) : 8788185 popcetis UQLs PT P rAFnICTeds [0 thegepacamiration. of gy dytesighleyignal ey,
exanpl e, a lgg eas”'-AH’g?iFﬁ&Qtfior{' b%{sy Weea ARFEher @k e?e?ﬁos‘gpg@rﬁfc%ti&é ainsd fda
reactions with a high degree of speciticity, often cleaving only one of
several phospitagsisis Sprosediae” ofsi gmendet et irdfer stobsit padees{ Ghath istolwds. theCel | .
1981 Dec;27(3 Pt 2):487-96; M_chel 25 and Westhof, J Ml Biol. 1990 Dec 5;
216( 3) : 385- damplaicdepradent picarion 9f agpimer melecwiee. The tymyigpplate dependent
357(6374):173-6 i i figci tr] r ir ement
that the subberat B IEEILAEL . SRR L RENFR Afehls et i

i nternal guisgguenes UM @e: (riéW@S"s%rnmEsiié@le strafP ZofMBuddéik O4icidl Ois C BRfkeE by @&Ct i on.
Si x basic varieties of naturally-occurring enzymatic RNAs are known 30

present | y. Eeadhkeon odesdfcamplemeniguyr bsisy phisingf(seRAoperasmio dWetsorr 19590ds i n
trans (and.thus._.can cleave.other RNA nol ecul es), under si al pgi cal .
cond ti ons. RIS Vegiod Sieristed HettplaR oaaE e reuBR o0 B etk o o
aci ds agk bycid frEfmBhNANY DRA20E RNIEVedthA thSfdhal hidflifihtioACHULE veBlopUgh
the target binding portion of a enzymatic nucleic aclid I

which is held in
cl ose proxi mntlytheoreanveayzyfrdahdé ampdified omcldfic tdead frgernt.e ERamplastsf saclcl eave

the target .. Thys, the enzynmatic nucleic acid. fir [ gni zes apd then
binds a 5 t dAH! oolggicy h%rsu@ﬁo‘eéislpﬁévneﬂt a?y Paiew. ?-ri%%%???ﬁ &ﬁ@‘éﬁs% nd to
t he correct inédrh&gte?g%eg%ﬁ%%%}énggliﬂ ¥s Eﬁ)cirg&t. the target RNA. Strategic

cl eavage of suc

In another approach for the production of polypeptide variants of the present

20 invention, recursive sequence recombination, as described in U.S. Patent No.
5,837,458, may be employed. In this approach, iterative cycles of recombination

and screening or selection are performed to “evolve” individual polynucleotide

variants of the invention having, for example, enhanced immunogenic activity.

According to another embodiment of the present invention, polynucleotide

25  compositions comprising antisense oligonucleotides are provided.  Antisense
oligonucleotides have been demonstrated to be effective and targeted inhibitors of
protein synthesis, and, consequently, provide a therapeutic approach by which a
disease can be treated by inhibiting the synthesis of proteins that contribute to the
disease. The efficacy of antisense oligonucleotides for inhibiting protein synthesis is

30 well established. For example, the synthesis of polygalactauronase and the
muscarine type 2 acetylcholine receptor are inhibited by antisense oligonucleotides
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RNA wi Il destroy its ability to direct synthesis of an encoded protein.
After an enzymatic nucleic acid has bound and cleaved its RNA target, it
is rel easedot/t@ns that RNA to search for another target ardr/EBev/mepeat edly
bi nd and cl eave new 10 targets. The enzymatic nature of . a ribozyne is
advant ageous over many technol ogi es, such as antisense technol ogy (where a
nucl ei ¢ aci dlireotedctol meirineppegztivdamRNAt sqaenvac (B S. dateht t5973R119 end|ldcK. i ts

transl ati on) si nc e ¢ atl on of zynme necessary tq affect a

t her apeut i ¢ RateRh %e%b 5%9(3 Ihar?xfuﬁ‘altes ofot%ar?n%ené‘?lt idabitign Tave ' Been

ol i gonucl emdefh% tﬁlb& Y %ﬁl{ %ﬁaﬁ%reghﬁ&h mjcﬂﬁ R ool 1§fdﬁlgere isf&Y 'Fend 0 act
enzymatical ly. a single ribozyne cul'e is eave ny

mol ecul es qMIDemeICAEMAl ErseladﬁhtS"DIﬁ—l tshgatsll GOBAYE recporhamghhymsp&GH i C

inhibitor, with the specificity of i nhi bi ti on dependi ng{not only on t he
base pai Pi ndJaskelskinies rlof Scipncedi KRAFSt &um HO;4Q4RSS) -6 1 (¥ asanthakugrart ped

e ouber DANRRLandh cGnRRNa 9600: £ 20888 P2 BRS Miin RE; Mol BraipRes,

catal ytic actoogisuy 1B:5A2):5RR207E. SSiFHdnRrs, 801STRE ANSS Hafen® 3t 789€578€ U. S.
nol ecul es do not prevent their action (Wolf et al., Proc Natfl Acad Sci US

A 1992 AudPaisyt §9(186J097805UR. Parntsy, 611@538§pe6nﬁ$e@s¢ Wmtmetsthamabcb bgen

ri bozyne is gre r tha t hat, of an antisense oligonucleotide t he
e Rua 5, (el Sl S e PRaE defpRe D iy BT} SRR
hammer haad, prbifertiohs, SeEAREL S SPPUEAUS,7494IUPUL S| BaicBl s o1 BNaseR R (in
associ at I on Fw t gui de “sequence Neur ospora V. :

Exanpl es of Sq&?mﬁem,éasmu fs are descri bed by Rossi et al. Nucleic Acids
Res. 1992 Sep 11;20(17):4559- 65. Exanples of hairpin notifs are described
by Hanpel et al. fHedéford?atin ABRAIn %Qnﬂ?idhhemé\,lo-thEPaaE)@sémﬁmenddamﬁbvﬂeﬁ
Tritz, Biochem stry 1989 Jun 13;28(12):4929- 33; et al Nucl ei c

Aci ds Res. Idigonucleotitls; segyetice deut 30mpaisel all, o5.a m1enutof agP seqDey et i
PCT/ EPO1/ 09646 . .5, 631, 3 atitis Vi I notif is

f . he
descri bed by 2PHls S ¢sRed allyéggﬁ nggF og?ﬂgﬂ?‘g‘?cﬁkﬁe ’é@cﬁ)ect?s?l@fuﬁe‘f?mifé& 52;

an exangke of ERGRGEOTOTA fone letntR AR LAl Qﬁséﬂé@rcﬁi 8% uclétiga c81tn 'se ,
Cel|. 1983 Dec;35(3 Pt 2):849-57; Neurospora V. ozyne m)tl

descri bed b;DISDAI ér dezivatiess thereofindn ﬁhﬂtherrmnbcﬁiuﬁ‘mitl the]xﬂig@nimyotﬂﬁs compnse
61(4):685-96: Saville and Collins, Proc Natl Acad Sci f 1991 Cct 1;
88( 19) : 8826-09A ep | derivativesdthereofe, I 2 dieshiegthogimengg theyefigonugleotides are

32(11) : 2795 Q) iriaf hiRRs DRl pﬁgﬁ)hgo%BatEd RSl bRadReT Ihes rhitaf U S

embodiment, the oligonucleotide sequences comprise peptide nucleic acids or

20  derivatives thereof. In each case, preferred compositions comprise a sequence
region that is complementary, and more preferably substantially-complementary,
and even more preferably, completely complementary to one or more portions of

polynucleotides disclosed herein.

Selection of antisense compositions specific for a given gene sequence is

25  based upon analysis of the chosen target sequence (i.e. in these illustrative examples
the rat and human sequences) and determination of secondary structure, Tm,
binding energy, relative stability, and antisense compositions were selected based
upon their relative inability to form dimers, hairpins, or other secondary structures

that would reduce or prohibit specific binding to the target mRNA in a host cell.

30 Highly preferred target regions of the mRNA, are those which are at or near
the AUG translation initiation codon, and those sequences which are substantially
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Patent 4,987,071). Al that is inportant in an enzymatic nucleic acid

nol ecul e of this invention is that it has a specific substrate binding
site whi sony1@odpl ementary 10 to one or nore of the targrCT/gRoaIRNA
regions, and that it have nucl eotide sequences within or surrounding that
substrate binding site which inpart an RNA cleaving activity to the

nmol ecul e. Thompldreentiryde ﬁhmgimmfnh@nﬂlMecThasﬂ sdgendairyristra«:turet zmalype&:ilﬂd c
noti fs nentioned here?i n. Ribazynes nmay be desi as delscrl bed |n I nt .

Pat. Appl . lf%flglet sifgpselefgion £aNYdgTatesseral R Rexto: »t or £EFPPlepUsng g
94/ 02595, ef{}ﬁrf] 0 f .

synt hesi zed t]glcﬁ(p %Igg'hf:h%SIS Saﬁgﬁgnéﬁlﬁp\%?“ AST}N ég'cs‘r3 ?@gg_'ﬂﬁ%ﬁsgﬁware

ri bozymes caAlitiad ebal. oNtilsiczaddd Res. dobT Sep ¥; 25Wﬂ)i3689—|462)'.fi c exanples are
provided, those in the art will recognize that equivalent RNA targets in
ot her species canriReyddt bf i 8RtiBARNIAIRERS ARINGA bl LHQZaY%rtaﬁéﬂtht\béc%,” be
optim zed by altering the length of thé ribozyne i hdi ng arms, or

chenical |y symiddeMEG (@7 rnehduc;sm;es #is¢ lconediplataat |’HI¢SMB€htpepu®/eMtains teei r

degradation b mr,i bonucl eas (se I nt. Pat No. WO
92/ 07065; r’f’t%quglpglc Afpmainpglgrive M@Bf@%?ﬁe‘l‘}eﬁe ‘Ffat%ﬁRJA@ #’Ef’ola :

w0, ‘siosichy e Rompf o M0\ gyedl SR Rll dle 31 BTGt et i

chem cal nodMorciat ¢tonls, Nuekdic czacndsbeRewdl@QV oJul hE5;35(d4):2730-6).1 eR hds éaarymati c
RNA nol ecul es), nodifications _ which enhance their efficacy in cells, and

removal 18f Qemﬁnﬂrat%stégt sevesHomalgeulenmof dhat MBEGs peptides caﬁdﬂxeea%@nse
chem cal %‘ffgpﬁlg%ésbttﬁiﬁs §H@ Gle B0 i ear'ed uﬁ]tb {}Rnt*up ﬁtra%r’ﬁi% ian céifs in 158 ‘991

94/ 02595) des genera enzyna I'C RNA
nol ecul es.  RoRPAYiFE FelaByelP i @@mmr&tyege%)t O Fagthks by ﬁtev@dtioﬁt witRfMPet hods .
known to those famliar to t%e art WD 02/ 16413 PCT/ EP01/ 09646

i ncl udi ng, tsi;mngiatmqar@sses ibothetie stabiliiy of frewdligomeniedtide |t puelorsesindiihe ability

i ont ophor esi.s i ncorporation into other vehicles, such as hydrogels,
cycl odextrifgc ‘FP 38%5F£1 "fenocapsul es, and bi oadhesi ve mi crospheres.
For sone _indications, ribozymes may be directly delivered ex vivo to ceIIs

or tissdés with drcoprding o apethes @n@ﬁémqné nefd the JeyentipRys thea pobmyeleptds
the R\NA Veh'c%!m oSRIRL H@%crﬁs@d %@%’ i Grd Bfeﬁ ymg%eélgﬁ?raﬁ& rp?%par&me&% P"% at i on,

by direct inje tlon or bse ot a'ch usi o or s O her

routes of dehb¥&ilds f&ChﬂﬂﬁunQHiprégsﬁnn@ﬁ tHel ﬂﬁ!ﬂo@%o‘lﬁ)ephdﬁsraﬂida%%ﬁd of the
i ntranuscul ar, subcutaneous or joint injection, aerosol | ati on, oral
(tabl et or pqresenf mweitiont ipgiuwaf cells. Ribozymes are RNA—protem complexes that cleave

nucleic acids in a site-specific fashion. Ribozymes have specific catalytic domains
20  that possess endonuclease activity (Kim and Cech, Proc Natl Acad Sci U S A. 1987
Dec;84(24):8788-92; Forster and Symons, Cell. 1987 Apr 24;49(2):211-20). For
example, a large number of ribozymes accelerate phosphoester transfer reactions
with a high degree of specificity, often cleaving only one of several phosphoesters in
an oligonucleotide substrate (Cech et al., Cell. 1981 Dec;27(3 Pt 2):487-96; Michel
25 and Westhof, J Mol Biol. 1990 Dec 5;216(3):585-610; Reinhold-Hurek and Shub,
Nature. 1992 May 14;357(6374):173-6). This specificity has been attributed to the
requirement that the substrate bind via specific base-pairing interactions to the

internal guide sequence ("IGS") of the ribozyme prior to chemical reaction.

Six basic varieties of naturally-occurring enzymatic RNAs are known

30 presently. Each can catalyze the hydrolysis of RNA phosphodiester bonds in trans

(and thus can cleave other RNA molecules) under physiological conditions. In
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system c, ocular, intraperitoneal and/or intrathecal delivery. Mre
detailed 10 descriptions of ribozyne delivery and adm nistration are

provi ded waot/m413 Pat . Appl. Publ. No. WO 94/02595 and | nPCT/BROL/09SWPI .

Publ . No. WD 93/23569, each specifically incorporated herein by reference.
Anot her neans of accunul ating high concentrations of a ribozynme(s) within
cellsisto g‘en@@hm@zmletict hecleit laoidy aet-iyniisti bindinggq wetargst RN .o SaclDhiding

Fr om s promERY BroEh i gaﬂ?aiqcf#u%é’ R Ao RURTe AR BTy RE s |
(pol 11), ory %e IHBJ( 5 'ehi 'hqer&? -ﬁfeaﬂx%férch{%ttﬁ %&é“_tcpgiealzé[ gy Pol

[1l pronoters wl xpresse s in the level s of
a given pol thigep RNrbt €Thusn the gnmmtlccmiclleut vipid fitst recbgpizng aod thehebnﬁs we of
t he gene re%ul atory sequences (enhancers, 20 silencers, etc. resent

near by. ) ugawmpﬁl%@twob?é@ PRingp N | ase b@En@l§@ © §PBFFUi ng

that the pr r '3[1\36‘ La&g IS S riate

cells Ri boz%ﬁg‘s&e%%(ﬁr sse(?Bll%% %(g?éuc tS% KﬁeArssﬁ)é gﬁb(gg%agﬁ Orftg&(fh QQ%%EU on

in manmal i aRAl Wil detedy 1t abBRy ipldirest symitesisCEMabendode® mipokeRl e A fiditan a

variety of vectors for introduction into manmalian cells, includi nfq but not
TOm

restricted mzymathona@moﬂcmma&/b@m@r and leaverl iDNRNVe isrgets if isureleased
d t d h
etrovirar, LunfRA e GPREE' Gt Hater el md o bl pU b ekt

embodi mapt QfirgbRRe invention, peptide nucleic acids (PNAs) conpositions are
provided. PNATTs a DNA mmc in which the nucl eobases are 30 attached to a

pseudopept i de backho i o SERs i
1997 7(4) 431- 37% R?i“?s 3 |g‘5}g%é\lbe it %’Eﬂu ﬁiga%ﬁ%téeﬁ%bnse?ﬁ{é% %g’t -34
WO 02/ 16413 te¥aholdgth/ GaEAGs ahtisedlie icom@ldgy (wwge usmtldriNAcidr mbiséule Gitnply PNA

sequences performbetter in _ techni gqlljes t han t he correspondi ng RNA or DNA
sequences arkindfatpea (auclei aeid tapget to drlecknds tianplatiemt sines AIQACHICCINAIONOF evi ew

of PNA inclu n met hads _of characteristics a t hods of
isi g, 1o prottaEs e AaREyo (Rfoh d tsFHRhAR il 3 o Bl o027

such, i nscerdyfkdhse GRRGMUTRDEGe. AN ARYniR @E@Te@ts%ablﬁ Hefhe 8ok t@raét
conplenentary to one or nore portions of the A sequence, and such

PNA conposi tan@ymamxmylybeTlused single Hgmztymeemokbmlens ablecto ciawe nomy meldades t he
transl ati on of ACE- t hereby alter th Iev
activity in % RSt | {noa‘%d{‘i%\lﬁ @%6 OBNgAE d%ﬁrhi%l?li/lsl?ﬁ%‘gﬁ E%teﬁ“@‘ e

admi ni st er edyecificity of inhibition depending not only on the base pairing mechanism of

binding to the target RNA, but also on the mechanism of target RNA cleavage.
20  Single mismatches, or base-substitutions, near the site of cleavage can completely
eliminate catalytic activity of a ribozyme. Similar mismatches in antisense
molecules do not prevent their action (Woolf et al., Proc Natl Acad Sci U S A. 1992
Aug 15;89(16):7305-9). Thus, the specificity of action of a ribozyme is greater than

that of an antisense oligonucleotide binding the same RNA site.

25 The enzymatic nucleic acid molecule may be formed in a hammerhead,
hairpin, a hepatitis & virus, group I intron or RNaseP RNA (in association with an
RNA guide sequence) or Neurospora VS RNA motif. Examples of hammerhead
motifs are described by Rossi et al. Nucleic Acids Res. 1992 Sep 11;20(17):4559-
65. Examples of hairpin motifs are described by Hampel et al. (Eur. Pat. Appl.

30 Publ. No. EP 0360257), Hampel and Tritz, Biochemistry 1989 Jun 13;28(12):4929-
33; Hampel et al., Nucleic Acids Res. 1990 Jan 25;18(2):299-304 and U. S. Patent
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10 PNAs have 2-am noet hyl -glycine |inkages replacing the nornal

phosphodi est er backbone of DNA (N elsen et al., Science 1991 Dec 6;
254(5037W0Q4974500; Hanvey et al., Science. 1992 Nov 27; 2BS(/BO@7)64481- 5;
Hyrup and N el sen, Bioorg Med Chem 1996 Jan;4(1):5-23). This chem stry has
three inportant consequences: firstly, in contrast to DNA or

phosphor ot hi5p6d1e33% A gampi¢ b thedaspatittNds/ias enotifuis dabcribet dyuParsottasambond| vy,

cynt hosi s. _ it BIOCBPgISmNAO, eh A6 1480 SFesusruig of B RNBETIPBRbcol s
for solid-phas I ug ot B n a
ha ?esglfflzéd 4%, S RESTRadg! ENA! *teBNA*P%3 L1948, P Ns).40. §9

nodi fied Merri met’hod, have been usé€d mononers or ready-mad

ol i goners arNaewosmm E'JiSaRNy\ sivatyinab iretif lisOd&scﬂBed:‘By Sﬁﬂhmsv(:SaBﬂIesamlt éﬁthns
( Fram ngham heses g‘i/ﬁ Og#ﬁler Boc or protocol s _are
¥

strai ght Por \ﬂéﬁ“d 1!9?9 ﬁ‘éahﬁﬁlﬂ@)cﬁ% léoﬁnér‘é@lheél EYOENTIW% éadSchlU S ABj oorg
Med Chem 1%?51”?5@[ 145}8;’1‘9317)8&5’2@30 TE‘@;&% p<51?\5e°C iodielSSry. S rb]§ 3o e

producti on chem car he s frul'taneous “synthesi's of

fam lies of23einsptyrosed)atagd BNASmpPES ofAShéVGrburP € Ahir6ie is Yieédded Sn (Uhes.
success of a particular PNA Zﬁnt hesis will depend on the properties of the

chosen sequdhtamt 454%7,0ERanpll atvwnnemtanttmemrqnzymm nyelpici avicb medacateeotany
conmbi nation _of .nucl.eoti ses, pr nc a urines can | ead
o del ot ondlsiMRHER S fiG 8 S wiBe BHERRE Gndinscite SAtLis BiAIPREHAR0
this difihi cybtahe bt théreS Hggﬁétt ef liBho HNIA PEASHS] raadFths it BLRGRN
purines, one 30 shoul d repeat the Coupling of residues |ikely to be added

i nefficient Isyque’ﬁbésswa’;thimbﬂ suripeurklirlgl thae siibisirateEnging isite celticlo impdrt ANARNBY

reverse-phase hjg ressure liquid -35 WD 02/16413 PCT/ EPQ1/ 09646 |
chr onat ogr aﬁllFfV“ﬁgrE’&g‘l VHY ) thei aplgetlen dhys the; ioosyms coasEtcts pead) @F%qu?’ltﬁﬁse

observed d%l 1ﬁ@&oﬁ%§ﬁ1@ﬁ§dn§d feReptides. Mdifications of PNAs for a
gi ven appl i cafion nmay be acconplishéd by coupling amno acids during

carboxyl 1 o actd b T P oeea ERARIG Ll R ACPRA NI YO pras

can be mgdi fg3ehsgbt Ghd SHilt NI SA SI\% cpgll 1 RE. L wnod/pdsaxluessh |spedifiealny

cysteine. The ease with which can be nodified facil'itates optim zation
for Dbetter mmrpdmateldtlysrem Hyoreferpioe) find synihesized rialbertesied ire ot and Dndeo,

synt hesi zed, the |den y .of PNAs an the| r.derivatives can _be conf]lrned
by nass spe@@ dsathed 51 hg@bwa}esm sosbenartEmized dOTadRITVGEY | .%ie specific

modi ficati O%§a191{)IeEN'rAésp1(ofvﬁfed,eﬁ1%E@inethe %‘Rr&lﬂr}ecogmze that equivalent RNA targets in

other species can be utilized when necessary.

20 Ribozyme activity can be optimized by altering the length of the ribozyme
binding arms, or chemically synthesizing ribozymes with modifications that prevent
their degradation by serum ribonucleases (see e.g., Int. Pat. Appl. Publ. No. WO
92/07065; Int. Pat. Appl. Publ. No. WO 93/15187; Int. Pat. Appl. Publ. No. WO
01/03162; Eur. Pat. Appl. Publ. No. 92110298.4; U. S. Patent 5,334,711; and Int.

25  Pat. Appl. Publ. No. WO 94/13688, which describe various chemical modifications
that can be made to the sugar moieties of enzymatic RNA molecules), modifications
which enhance their efficacy in cells, and removal of stem II bases to shorten RNA

synthesis times and reduce chemical requirements.

Sullivan et al. (Int. Pat. Appl. Publ. No. WO 94/02595) describes the
30  general methods for delivery of enzymatic RNA molecules. Ribozymes may be

administered to cells by a variety of methods known to those familiar to the art,
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et al., Bioorg Med Chem 1995 Apr; 3(4):437-45; Petersen et al., J Pept Sci.
1995 May-Jun; 1(3):175-83; Oumet al., Biotechniques. 1995 Sep;
19(3):473¥v@021ddedt er et al., Biochem stry. 1996 Aug 20; 3BCBBP0116463- 9;
Giffith et al., Nucleic Acids Res. 1995 Aug 11;23(15):3003-8; Pardridge
et al., Proc Natl Acad Sci US A 1995 15 Jun 6;92(12):5592-6; Boffa et

al ., Proc Nan¢ludingdb@aiot wesrigted 1@omchpsulation ;i0 2ip6jonded0 by Jontophoresis, or by
Ganbacorti-Passerini et al ., Bloqd. 1996 Auqg 15:88(4):1411-7.. Arnjtage et
o Broc NAROTRIAHOBO PTGy Ko 2 AU, o shdgrians. Qagiaraie y
Bi ot echni qu : . - b 700, J ses
PNA DA PA SR SRR e i e the Mt ickpephefes, T M ™

20 protein ibe diregpidetiseredred wivesat oallst orafissaesntith iod veitleous depifolnentioned

t herapeuti cs. Methods of characterizing the anti sense binding properties of

PNAs ar e” d:V§1319Le§edAlt¢rnm‘%y,(s&ﬁM%V@mclqmbwq@%éveziayaﬂssdﬁéwgl)edawd
J t . i i ) . . 6) - - .
capi1ary gdieet EhAGAGE 8/ fifece hIehigRt: tucd U gl B i ent.

conpl enment arQthed touessus|deivdrianclida ut etho? Bintifed t6 Cinahvasculdr, nairAgudcunef i cs
and stoichionmetry. Simlar types of neasurenents were nade by Jensen et
al . usi ng BISNeOMHERNS et ipidl iniggtionxageasobipbalatien.i aspls(tarletmumill foray), kepiealbeen
described and will be .apparent .to the.skilled artisan inclyde use in, DNA
Strand | nvaoyuhmic, 8rughe 2t Fkplsherto AaR, infhetd ‘Bl S Mnnalfy "o
transcript i Rscripiohs of ri®6rnd HElVelE fid Sdhninishatish !ach}pl%ﬁ/id%Q ih TRNPaf. igggional Iy
active genes, blocking of transcription factor binding, genone cleavage,

bi osensor s, Rubl.sNou Wbr94d02586i ami, IetndPat heAripl k @ubl. SNoWIVOR /9368569, each

PCT/ EPO1/ 09646 .?I;gLY.NUCLEOT I CHARACTERI ZATI ON AND EXPRESSI ON

Pol ynucl eot Bt —%BE?YPP@FFA )Ewelpr?@ I51ESEFRt i nvention may be prepared

and/ or mani pul ated using any of a variety of well established techniques
(see 5 general | YAnatheromesis aftaceymulaipg Bish| eoncaytghipngof A ribgayreEbMithanual |

Col d Spri bor._Lab i.es.. Col.d Spring Harbor., .NY, , and oth
ke rof or SRETSE 1 OGTRORL o HP RO TP e ThORst 1B 2 JoNoheRnEstte.
sequences Ofyeciof 20TRNEG iftoR! §T0he Willozfme NEQERcROhPERFdndBEmMOd prdiBoten ¥ENT I ON, “

or fusion proteins or functional equivalents thereof, may be used in
reconbi nant eBiixynti¢ eRNAe potymedaseek t(pal0 Dex BN&s giotymerhsea Ih dpglp&ipt iod RN

appropriate host cells. to the inherent eneracy. of the genetjc
cote. ot her POUREAN B0l THht LRGSO Gig 50|11t PnHY Teagcer vall be
functional | v gauial 8k ARERAn 3R AISEANERRSR SBY ¢Ren ROPHUSBHAL dn bR

cell type will depend on the nature of the gene regulatory sequences (enhancers,

20  silencers, etc.) present nearby. Prokaryotic RNA polymerase promoters may also
be used, providing that the prokaryotic RNA polymerase enzyme is expressed in the
appropriate cells Ribozymes expressed from such promoters have been shown to
function in mammalian cells. Such transcription units can be incorporated into a
variety of vectors for introduction into mammalian cells, including but not restricted

25 to, plasmid DNA vectors, viral DNA vectors (such as adenovirus or adeno-
associated vectors), or viral RNA vectors (such as retroviral, semliki forest virus,

sindbis ‘'virus vectors).

In another embodiment of the invention, peptide nucleic acids (PNAs)
compositions are provided. PNA is a DNA mimic in which the nucleobases are

30 attached to a pseudopeptide backbone (Good and Nielsen, Antisense Nucleic Acid
Drug Dev. 1997 7(4) 431-37). PNA is able to be utilized in a number methods that
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sequences may be used to clone and express a given polypeptide. As will be
under stood by those of skill in the art, it my be advantageous in 15 sone
i nst ancewo o2/pradiuce pol ypepti de- encodi ng nucl eoti de sequUPOT/EBIPSEHESSI NQ
non-naturally occurring codons. For exanple, codons preferred by a
particular prokaryotic or eukaryotic host can be selected to increase the
rate of protteiditionelprieysiused RNA corpbdhuc eOfien FPONseqeentesRpEfomabsten ot

havi ng desirahl e properties, such half-life which is |onger than that
o 5t anscr NG e Titseare Bhar 1A R A Geus s

Mor eover, -t he. Rof ﬂ]ﬂ&%h?ﬂ)t REA 1CaSreRfevt Nkeﬁléﬂhiﬂg’}i{%%dso& xﬁ?]ﬂng,e

engi neered using met hods generally known inthe art in-order to alte

pol ypept i de chernctedistics of qind maehodsoof asingris giryvidéd beadsweys (Trends Bibirevgnblt not
limted to, alterations which nodify the_ cloning, processing, and/or

expr essi 6n dPY HEnGed : ProtucBs sueh. DscestaiipmBodipatss 90 fashBrepgrer Bdom
fragnent ati qQn reas f n .and t i

ol i gonucl eot% F%‘gegl g?r%@tt)ea%gscz)g{ﬁ?éﬁ eélggﬁ?’ %ge(?net &é@%ﬁ% Iné,'ogpl&gge()? )sﬁgeq %glﬁc ggRN(Xn

addi tion, sisbgueits eaideshcHUING RDBHOSILORY maF beSBed 1 régfes, {alREVIeck@SE N oCt i On
sites, alter glycosylation patterns, change codon preference, produce

splice vari anduce the tianslatom o€ AﬁE—ameiCistng\w angl therabty, alteg thaNovel2efl ALE3
PCT/ EPO1/ 09646 | n. anot her..enbodi ment t he i nventi on, natur.a di fied,
o Goomnt navth e Bhol San RS TR B bl e b 8o Haidbeerel o pous

sequence to encode_a fusion protein. For exanple, to screen peptide

librarid8 for inHNAsorkaver Jumpesiledycing lipkages | feplacine this efprmal

encode a ChiEBLIBIRGAL SACKIAL GR" BRA CRQRERCLOM SoImenobt! e

avail abl e a fusron protein hmay ‘al'sO be engi’ne contain a

cl eavage si t@25A563A 4021500 Hdnbey RO IaY.DeSVidiite: aD9D NG 29 EXFBEIVRY): 148l -5 he
het er ol ogous protei n sequence, so that the pol ypeptide may be cl eaved and

purified avdyrupraoh NigtseneBirasg ddedi Chawi 4096 JSad(lorc2d. eﬁgbcnhfigli&ir}dé@ﬁ red
pol ypepti de be synt hesized, in le.or 10.in t, using chem cal
ot hods. wel IRHORRPITIRL RETSAEeTEgt e i focenohyt By DA or Phopheigfie
Aci ds Rgs. %I%Bnu@&ftide 1PNAL e HHRhiRal rholeBlled! secbidPOPNNYClre afKikAlS wHRGS -
Synmp. Ser. 225-232). Alternatively, the protein itself may be produced

usi ng chemavaldsnb¢ moets td dewjoit hestireaselehigvea syntivesasg iadd tkigdig n ®& Ao kymthesis

pol ypeptide, or a  pqortion thereof. For exanple, peptide synthesis can be
per forned usisey sigadtg od s oo Distarels fcHeRlse? @Patyfer gathesss, plhgyetn
(1995) Sci e%ﬁer%ﬁ&hg&? h?c%émé"g%odified Merrifield method, have been used.

PNA monomers or ready-made oligomers are commercially available from

20  PerSeptive Biosystems (Framingham, MA). PNA syntheses by either Boc or Fmoc
protocols are straightforward using manual or automated protocols (Norton et al.,
Bioorg Med Chem. 1995 Apr;3(4):437-45). The manual protocol lends itself to the
production of chemically modified PNAs or the simultaneous synthesis of families

of closely related PNAs.

25 As with peptide synthesis, the success of a particular PNA synthesis will
depend on the properties of the chosen sequence. For example, while in theory
PNAs can incorporate any combination of nucleotide bases, the presence of adjacent
purines can lead to deletions of one or more residues in the product. In expectation
of this difficulty, it is suggested that, in producing PNAs with adjacent purines, one

30  should repeat the coupling of residues likely to be added inefficiently. This should
be followed by the purification of PNAs by reverse-phase high-pressure liquid
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aut omat ed synthesis may be achi eved, for exanple, using the ABI 43 1A
Peptide Synthesizer (Perkin Elnmer, Palo Alto, CA). A newy synthesized
pepti de ma@obessssibstantially purified by preparative hi ghCpEPSICI9GENCE

| i quid chromat ography (e.g., Creighton, T. (1983) Proteins, 20 Structures
and Mol ecul ar Principles, WH Freeman and Co., New York, N Y.) or other
conpar abl e tchohmitggraphyvprovalingyiehistdnd purity ofproduntosilar onthose pbserved
synthetic pgeptides be confjrnmed by amino acid anal ysis or sequencing
(e.g., the 8 thyy 5l B5PYHScedure). Additional ly, the amno acid
sequence of a polypeptide, or_ any part thereof, may be altered during

di rect synthesi s Mpdifisatiansnfi RN sufirng giwnc peplication mayhbel sicogrepliskeddnces

bol ypept | derconhitt daic st PR sRGOERY sytfesif BEBY it coRRomds, et
sequences engafid catbhskyle|atRepiouf o BE ekpbrell i 0A&ImifA Uinyiat € NARerndByelPe

inserted into appropriate expression vector, i.e., a vector which contains
t he necessarBNA$ eannbs niatificchafig0 synthesic hypcouplingnid am dngbditcednlysinet ¢re

i nserted codi ng. sequence. Mt hads ich ar wel l kpo to those.skilled in
e art oy BECHEed! S egisnvih e PR et e e Bl Cep bR aatn S
PCT/ EPOL/ 0968fer SORbAHI 01 SPUSRE CRmBRAAL rBeliftnRRly PaRidedgitlesiBf chpSt and
appropriate transcripti onaoﬁe%nﬁ translati on control el e?%snts. These

met hods i nclidelgity rofVPINAe andetheirbdenpativddNAant e leonfites] bg ymadsedpectrometani ques,
and in vivo %eneti c . reconbination.  Such techni ques are describe for

d
exanpl e 10i n SSxesk sydies pavemads andutilizsd gnodifisasions af PNASHIExamplea Do r v

Manual , Col e [ e Pl a4 V38, <. A | q.: F et
Al (1089) Ghibe sk B etk 1505 eSSy belered BV E A S ol R,
York. N.Y. Ayamugls)al7583piaaas enaly,eBiokichhiatés. SO e38p; 19¢3):472-80;1 Fogted to
contain and express pol ynucl eoti de sequences. These i1nclude, but are not

limted to, etrd, Bioehemigiani £396 Aug R0 (BReck06r73-Q; tGrafiigh ¢f @bd Nuclaic Acids
reconbi nant _bac i Qph LqQ, 0, C i | Qn cf or s t
t_ransffor med St :h&%ﬁegg‘gﬁq;%gé?@%%\%&%%g &%ﬁﬁ{ﬁgag‘fleﬁ i ni%gcst ggas
Wi th vinygs Qﬁﬁrﬁﬁétﬂj:%%-%?rﬁoﬁ@-&- al., PR6Y! 10Mk rAISHE Bl amt sCRl | 15955 s

transforned wth virus expression vectors (e.g., cauliflower nosaic virus,
CaMW; t obaccdd;92¢6ni201vdr Gambiddwdi-Rassenini fet hc tBloodal 19965Aeg eS8 #pid Me€t or s

(e.g., Ti or pBR322 plasmds); or_aninal cell systens, The_ "confrol

el ements" orATHIEAgEICh by ér%eﬁ%ﬂeﬁ&%dsgm&?gs%nﬁWﬁaﬁ 1@5?6?%%356@9'8 ; &eeger et
al., Biotechniques. 1997 Sep;23(3):512-7). U.S. Patent No. 5,700,922 discusses
PNA-DNA-PNA chimeric molecules and their uses in diagnostics, modulating

20  protein in organisms, and treatment of conditions susceptible to therapeutics.

Methods of characterizing the antisense binding properties of PNAs are
discussed in Rose (Anal Chem. 1993 Dec 15;65(24):3545-9) and Jensen et al.
(Biochemistry. 1997 Apr 22;36(16):5072-7). Rose uses capillary gel electrophoresis
to determine binding of PNAs to their complementary oligonucleotide, measuring

25  the relative binding kinetics and stoichiometry. Similar types of measurements were

made by Jensen et al. using BIAcore™ technology.

Other applications of PNAs that have been described and will be apparent to
the skilled artisan include use in DNA strand invasion, antisense inhibition,
mutational analysis, enhancers of transcription, nucleic acid purification, isolation of

30 transcriptionally active genes, blocking of transcription factor binding, genome
cleavage, biosensors, in situ hybridization, and the like.
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vector are those non-transl ated regi ons of the vector--enhancers,
pronmoters, 5 and 3' untranslated regions--which interact with host

cellul ar woor&i4ms to carry out transcription and transl aPCDEP0IBY64S

el ements may vary in their strength and 20 specificity. Depending on the
vector system and host utilized, any nunber of suitable transcription and
transl ation elenents, including constitutive and inducible pronoters, nmay
be used. For exanple, when cloning in bacterial systens, inducible
pronoters sL™UALRSTINMCHARA GrRRIRATION AND BXPHEsSIORBLUESCRI PT phagemi d
(Stratagene, La Jolla, Calif.) or PSPORT1l plasm d (G bco BRL, Gaithersburg,
25 MD) and the |ipgyiiR¥olife$6fpodifomtB B EhE Jitesel |inPohtibh Mhay PELHRESE& f rom
manmal i an genes or Trom manmal i an viruses are generally pre¥erred. If it is
necessary tandememahipuktatebingi any ohat vedetlyaoh wetiukstatdished apthmiques (sbe

sequence _ encodi ol ypeptijd vect ors based on SV40 or EBV nmay bhe
advant agéousﬁe?eraﬁgegaraﬁ’rpﬁgﬁ alap@?l%i‘%“é O’E@-'eé‘t%ﬁhoéﬂfﬁ’é’rMéfu.‘alG@"%gﬂé’& erial

t : - Of [ : di
R e O i e il R e s
WO 02/16413 PCT/ L—}POl/ 09646 é.arg %ga tities are n?ede%, .for exanple for
the i nduction of ﬁntoiﬂ}%dfe%lgo KPEeto iRYFPIHPP e O Wuﬁ O'Pg?/eﬁqu s on of

fusi on prot %dﬁn&?@&e%ﬁ_ﬁh‘i‘éﬂéﬂcﬁd@Eéliyf)é;ﬁfi!le%f’ theDifvetRE; o§!ﬁfs_|ian§1‘bEéiﬁ§or

include, but are not Iimted to, the multifunctional E. coli ‘cloning and

expr essi on Jeottmns! emitalers BetdeGGRPHe (Suriatragpartadant DN Ahnabculdsetoslimetjuence
interest may pe ligated into the vector in

encodi ng t he pol ypeptjde o n
frane vvi%ph & {?é%‘g’ésogf &r PplygeRfifiend (aPPEIDRREC Mokt SRUS ¢ hb@uﬁ% fiefibergnt

resi dues of - i i [Py ; PI'N
Voot or s (VariCEREEY STBIANICARE. Bt PAATOREN R QIEHE shinu By WR

264: 5503- 55Q9me cxrl furddohdllyesquivaioht alend o¢id scficno® amy Bépiodaced Midstheseray

al so be used to express foreign 10 pol ypeptides as fusion proteins with

gl ut at hi one ssdyengefsmay ke asqddgolone andpxpeassip givespolypeptideon proteins are
solubl e and can easily be purified fromlysed cells by adsorption to

gl ut at hi one- agar osewilehel sndabtoodvby thosealf skillbim the atth@ paybe adentdgebuem

| ut at hi . _Protej de i my be desi d to includ
Pepari nl3 ¢ RPBROIRANGS PaBioshosRoBPER BiEceq BRVHGIE0N SEREICTHBRERILC oned
pol yDept i de ol el R GEnaCaMNE. 161 R8!S BrTed el ol |- 11
aCIh g ve co

t he yeast , charonyces cefevi siae, a nunbef 0 tors tai'ni ng

consti t uti verokaryoutu o bdukaponoDh@t Scafi Usd salectad pbainkfatorthe ahteobplprexindase,
and PGH

expression or to produce a recombinant RNA transcript having desirable properties,
such as a half-life which is longer than that of a transcript generated from the

20  naturally occurring sequence.

Moreover, the polynucleotide sequences of the present invention can be
engineered using methods generally known in the art in order to alter polypeptide
encoding sequences for a variety of reasons, including but not limited to, alterations
which modify the cloning, processing, and/or expression of the gene product. For

25 example, DNA shuffling by random fragmentation and PCR reassembly of gene
fragments and synthetic oligonucleotides may be used to engineer the nucleotide
sequences. In addition, site-directed mutagenesis may be used to insert new
restriction sites, alter glycosylation patterns, change codon preference, produce

splice variants, or introduce mutations, and so forth.
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may be used. For reviews, see Ausubel et al. (supra) and Gant et al.
(1987) Methods Enzynol. 153:516-544. 20 In cases where plant expression
vectors aveous@di the expression of sequences encodi ng ppCYBR@G9ss may be
driven by any of a nunber of pronoters. For exanple, viral pronoters such
as the 35S and 19S pronoters of CaW may be used alone or in conbination
with the onega Idactentlmewﬁmdﬁnént @rhtﬁe\/mve(lffmka‘matrsh madifi¢d, 9@ 7jec@nBiDadt

6: 307-311. Alternativel | ant ?fLers such as 25 the small suhunit of
RUBI SCO or HBSEGHIE ﬁe‘ﬁ‘/’B t1B83%b to & Beferotegoys sqquerge togneeqe 2 (b%%h

Wnter, 3. 139%?? P SHRC 55“%‘“ i R R R
constr uct S acemityeit mmyr tedusedul torenocodd @ohineeicl roteyn that esd bcDINékognﬁ% bgrarati on

or pat hogen- nedi at ed transfection. Such technigues are descrl bed |n a
nunber o géﬁ’gﬁ%ﬁfﬁa 13 0available apitibod .y ife {Bsipn guotefy mayx 3lép| Be engimsered sto or

Sei ence ana PRRRhATAEe4 ol 06%‘}8&“5%’%*&?4%M%édﬁi%é?@?‘%@ﬂpueﬁ&a 1 o)

An insect syetfloBBYs Plofdin Requenes] soah@XBE §6 Péptﬁi@'rﬁ@eﬁé clave aidbeiest . For
exanpl e, in one such Séﬁtem Aut ogr apha cal i forni ca nucl ear pol yhedrosis

virus b5 (A@NFHV)frti)mth% erpdogpuy awIely. t o express foreign genes in Spodoptera
frugi perda cells or in Trichoplusia | arvae. The sequences encoding the

pol ypepti de may [Beqoémesedncddidgoa desired pelpeptideahnay b syahesfzet him whalesr such
as the poI yhedrin gene, and placed under control of the pollézedri n

pronot el0 SuBPeEshsing cheraice) laﬁth@qls Vel kpowy jrpeigieeehaniicns ahéﬁéb will
render the R?%%’(@%\zr& nAgﬁpﬁeeQS?&% ¥&. 36 -85 offce -1 etﬁfg&?%%gi use Jis“s

| acki ng coa r i nantviruses ray o i nfect,

for exanpl e,Rep. Symp aSarer2n28m) mteﬁiatﬁélbfcﬂﬁEﬂrU@iIﬁtdeﬁTlﬁ%Ebiﬁrd&hté&hﬁ
pol ypeptide of interest may be expressed (Engel hard et al. (1994)

Proc. Natl. chemiml nggiods msyramnzeslz@ﬁ)unm mldrmmmqeaxﬁ amedtpeptidd, or aa nunber
of viral -based,. ex&g i E‘f 1_]awgener ava abl e. For exanpl e,
in cases whdl%8i%h 0 1P§B &Y Séﬁ’ﬂ) 8’ﬂn Y Var¥uences
encodi ng5a F&%}lb{&ﬁ%@’ t@@hrﬁ'%u S?éargé Yy kel T)%‘éﬁ'n&? 969:300 20! ' US
transcription/translation conpleX consisting o | ate pronoter and

tripartite |anaueated eyulbessenay bs ecieved, for eaample; esingtiid ABI 81 A Pefidder egi on of

the viral engne. may_ be used to obtain a viable virus which is capable of
expressi ng thy@thesizer ﬁ)erkm Elmer, Palo Alto, CA).

A newly synthesized peptide may be substantially purified by preparative

high performance liquid chromatography (e.g., Creighton, T. (1983) Proteins,

20  Structures and Molecular Principles, WH Freeman and Co., New York, N.Y.) or
other comparable techniques available in the art. The composition of the synthetic
peptides may be confirmed by amino acid analysis or sequencing (e.g., the Edman
degradation procedure). Additionally, the amino acid sequence of a polypeptide, or

any part thereof, may be altered during direct synthesis and/or combined using

25  chemical methods with sequences from other proteins, or any part thereof, to

produce a variant polypeptide.

In order to express a desired polypeptide, the nucleotide sequences encoding
the polypeptide, or functional equivalents, may be inserted into appropriate
expression vector, i.e., a vector which contains the necessary elements for the

30  transcription and translation of the inserted coding sequence. Methods which are
well known to those skilled in the art may be used to construct expression vectors
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20 pol ypeptide in infected host cells (Logan, J. and Shenk, T. (1984) Proc.
Nat|l. Acad. Sci. 81:3655-3659). In addition, transcription enhancers, such
as the Rowaozanedma virus (RSV) enhancer, nay be used toPCTVEPEA®E46
expression in manmal i an host cells. Specific initiation ' signals may al so
be used to achieve nore efficient translation of sequences encoding a

pol ypept i de cofitaimnger esquen@sclensodingl 8 ipobipaptédet hef RferdsTGandi Wppitopoiatecodon

and adj acent_sequences. |n cases ere sequences, encoding th ol ypepti de,
"Us T o1 at IERSCURGRA A B SR a S RBETS LheaBrhate (B D
appr opr | al € (Ex RO DNAC! RehnifiRs AW iheRal cdiAESET | Blal OAR!vif6  geneti
transl ati onél control signals {#%5 bgj neéglged? However, 1n cavsles e%erlg only
codi ng sequeancmmbinatiom. Snoh tiéchniqube areodescrited] ficeetaarple, cxn@pentvock, J. et al.
transl ational control signals including the 30 ATG initiatigon codgn should

be provi ded. (188t McHsegtas, Clangng. nir 1-a09raiery: Jdarabn 69ld) Spswgi Hathes Bisst-ect

readi ng franmg,.to. i hree | -41 WO
021 16413 PCTTEROE 000 i Aneybel B8 oL (E2E) Corftf Rrbiocoft B FMM I T
be of vari Otﬁomgygjdm,wney&s@isymbv Yaid Nsynt hetic. The efficiency of
expressi on may be enhanced by the inclusion of enhancers which are
appropriate for tAg,fafht fCUlplsstof! JechY /oGy MRt nip b tRifized U Boni@i dddose
described in the j?i ?e?@turepﬁésscszﬁarfe,c D. et y‘ﬁ«‘l?.- (19’34) Res% ts Pnrobl. Cel |

5 Differ. 2@xpiss 1p@ynudlentaiddistquencesa Mbede dedlidest roat nameaynobelimited eo,f or
its ability to nodul ate the expression of the jnserted sequences or to
process 1Phe migHosgadans sYekias bactetive traggformed) Wikl HeeQmbigapth bagierianhags i ons

of the poly i:de i.nclude, linjted , ti
car boxyl at i g’?#ﬂgl&ycdgs%g uor]é)Iltj| %‘h%%@ﬁgs?é a‘%e:aé%‘?’ lylei%s?dg??sg%r?fﬁegn %0 yeast
acyl ation. Rapicséib@netiais; ansatt OSBRI Bfott ohitlc ey efpréssidly aRtas (é.8r,m of
the protein may also be used to facilitate correct insertion, folding
and/ or f unctbagrovirgy)f plang eell rystems eransfosmed with @iTs aBPBSSipR VECORDEKE-»

HEK293, and whi ch . have i.fic cellular machi and .

char act er | StRRTHETaMOSHE EF- VY beccd ol aindMUL of JTith bacterialy pe
chosen tg e%%Pfe%sin%e&@fsr(%Fgg, P& pBRRFL dﬁﬁ‘sﬁiﬁ@; of aniRfaPE&P §ysfgnOf the foreign
protein. For Tong-term high-yield production of reconbi nant proteins,

stabl e expressi i 8 [ pref, 3 I, 1] ich
stably express aofhpeolc;?%ﬁr?f}g% X teS c?? ?ﬁr%@f&r%%gpb%gﬁrgﬁgra%%&ggﬁs%{

expressi on ueelodhe Mdk€ RoNtynsiged tréditnyof @k vettog-dithanders, grbindedrs, 031 zmad/ or
endogenous expression el ements and a 20 sel ectabl e marker gene on the sane
or on a separ avmrapslgtedr regionsH-uiiahy interact with host cellular proteins to carry out

transcription and translation. Such elements may vary in their strength and

-

20  specificity. Depending on the vector system and host utilized, any number of
suitable transcription and translation elements, including constitutive and inducible
promoters, may be used. For example, when cloning in bacterial systems, inducible
promoters such as the hybrid lacZ promoter of the PBLUESCRIPT phagemid
(Stratagene, La Jolla, Calif.) or PSPORT1 plasmid (Gibco BRL, Gaithersburg,

25 MD) and the like may be used. In mammalian cell systems, promoters from
mammalian genes or from mammalian viruses are generally preferred. If it is
necessary to generate a cell line that contains multiple copies of the sequence
encoding a polypeptide, vectors based on SV40 or EBV may be advantageously

used with an appropriate selectable marker.

30 In bacterial systems, any of a number of expression vectors may be selected
depending upon the use intended for the expressed polypeptide. For example, when
-39 -



i ntroduction of the vector, cells my be allowed to grow for 1-2 days in an
enriched nedia before they are swtched to selective nedia. The purpose of
t he sel esv@bt/e413rarker is to confer resistance to sel ecti POT/EROIDIHL6S
presence allows growmh and recovery of cells which successfully express
the introduced sequences. Resistant 25 clones of stably transfornmed cells
may be pr ol ilinge atvedtives aﬁg ndededjefor Laxampls fareibh nindupsionagipamhoilies e veaionshe
cell type. A nber. .0 ection s ens nay.be us ed to.recov

Cr anst o med e AR gh 160 ERPreSRen HE RS PRIt HE i fepelly BN e pes
Simpl ex Vi [ g SUMSiGecibtnaeRal ! £E noinkileadl, tﬁé%mfuﬁakdnaﬂk 2B 32)
and adeni ne 30 phosphori bosyl transferase (Lowy, |. et al.

22:817-23) ghomisp whd elipression vecterspbueiiesd BHUESCRIPT - (Stratagq:net) Huprluchcﬂiel s,
respectively. Also, antinmetabolite, -42 WO 02/16413 PCT/ EP01/ 09646

ant i bi ot Pc OPIYFBFDIcEFeng 4B piyReRtideadf BRergYcRiay e Hgatehdnle g vestordigt i on;

f | t
" Troms) "ol by 2ol SARGPY I B P LIRIRLS: [ bR o ©
resi stance tbeth hgalmsimbxsoqﬁatoteﬁybnmpmamuswpﬁmldcé& zpm YeCarb€ven Breqi n, F.

et al (1981) J. Bi ol . 150: 1- 1;%_; and 5 als or % whi ch _conf er
resi stance t® @dl%rMJISCbP%W @88%ph ﬁhifﬁ@tﬂr 26155035509 tang b likeyRGEX

respecti veI el(po ra) dd| th,g a} sel eit at:b e u%e@ef have b en.
descri bed, &aﬁ%ﬂo Biesgy B 219 % o™t BP0 B8, pl ace
of tr YFIDOP Brpeptidel] é‘sDﬁle&ﬁ' ﬁl‘@)te’iﬂ Wf@x I\%I Jtahﬁoﬁeoslﬁdnlsfe%ﬁe Wﬁ&a% geﬁelﬁl ace of

hi sti di ne Hart man, an | igan (1988) Proc Acad. Sci .
85: 8047-51) .sudi0 filten qxﬁemfs are §0h1b® and lcen cabidys bgapurdedplpod sed cells tbbr such
mar kers as nt hqQcyani bet a- gl ucur gni nd jt.s substrate GUS, and
| uci f er ase élaﬁorﬂl tQ ﬁﬁ’éﬁ%ﬂ% REHGE f(ﬂgﬁeﬂgbwl&@f”} 1%gl§dplﬁﬁﬁn°6t‘? Iee
identify tr nt t tihe t or
st abl e prot %B@dﬁeg?tgﬁka?ﬁelsgﬁt% %H?:g{sam pﬂeéc?%?ggféeetgﬁ%?mgigl?
(Rhodes, C. thronsin,abr fAcIGORA PMritdaceisledrdge $dieslso thht fhidleloddl Iiéiﬂzpeptﬂbtdfough
t he presence/ absence of marker gene_expressi on suggests that the gene of
i nt er estldj s ipfeEast eanckesteleased Gopyrthe Gdanaisty & ¥iHessi on may need to be
confirmed. For exanple, if the sequence encoding a polypeptide is inserted
within a marker Igethe pmgiebeceharomycasbiaravisiac,eh| sunglmmt off Necigrsseg@nings can
be identified 20 by the ahsence of marker gene_functiaon ernat.i y, a
mar ker gene C@Bﬂmﬂé%p?ra@gklc %]%rPrPH’HEféW%ht% agpl'&ofaﬁtﬁé’pﬁlf:@@ é?ﬂ:‘%ﬁ‘f pd ence
under the copiy gl ka2 St Nliws, see Ausubel et al. (supra) and Grant et al. (1987)
Methods Enzymol. 153:516-544.

20 In éases where plant expression vectors are used, the expression of
sequences encoding polypeptides may be driven by any of a number of promoters.
For example, viral promoters such as the 35S and 19S promoters of CaMV may be
used alone or in combination with the omega leader sequence from TMV
(Takamatsu, N. (1987) EMBO J. 6:307-311. Alternatively, plant promoters such as
25  the small subunit of RUBISCO or heat shock promoters may be used (Coruzzi, G.
et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al. (1984) Science 224:838-843;
and Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105). These constructs
can be introduced into plant cells by direct DNA transformation or pathogen-
mediated transfection. Such techniques are described in a number of generally

30 available reviews (see, for example, Hobbs, S. or Murry, L. E. in McGraw Hill
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pronoter. Expression of the marker gene in response to induction or
selection wusually indicates expression of the tandem gene as well.

Al t er nat iweby164ndst cells that contain and express a desi PeUEpalogpsc| eot i de
25 sequence may be identified by a variety of procedures known to those of
skill in the art. These procedures include, but are not limted to,

DNA- DNA or DitartiRidk ofh§diencei andt Tashsolagy (1192) MeGraiwoHEE dyewrY orkm¥asppy

t echni ques \g(gi C@ 5nc| ude, for exanple, nmenbrane, solution, or chip based

t echnol ogi e {oh9% he detection and/ or gquantification of nucleic acid or
protein. 30 Host cells transforned with a polynucl eoti de sequence of
interest may be Auinsgetesysighu@ay alsadietysedh$o skpresthr eokypeptidecoranisiessskem and

recovery of the protein -1413 VWD 02416413 PCT?(& PO.1/ 096f.6 f{ r’racell cul ture.
The protein eﬁ?‘&‘&fﬁ’c il B P IS nakeetadhs § 5”8183 JUSfegr 2ghBRIOS I, o
i ntracel kul gpeNPISREASHING EP%CH}QQ %ﬁ?&‘ﬁ@ﬁﬁ)@eigﬂ%éﬁgs ihSpodSREQ S RIda sl | |

be understood by those of ski i e art, expressionvectors containing
pol ynucl eot icttes Hfichopisianiaevaei dihe ragqueneesdawibdimgdhe polypaptalenmsy deatloned
sequences which 5 direct, secreti of, t he encoded eptide throu a

o akar yori ¢ B0 ORI GRE G0 Obioriae Sk Rorins BRGHETHR AL AL DHES ons
may be used j i - i Jde.: i 9.

el cot i do A5el Bl TAIRE LERnERE DR GtCA RRGIRAR shiffidl of Hebifieptife
purificati ornoddisgl sdyuender ob/li nendeBuche ppolyfiddemt i gene f@dciivé t aid ngrodaseri ns

i nclude, but are not limted to, nmetal chelating peptides such as 10

hi sti di AB-t Fo¢eyRE HogUprddng peat PAptEB\w T reeqrabinans vigises Maphhen beusedet al s,

protein A dongi a L owapurificati i i l4 2z i ohul i n,
Bnd the domt att: fotobaen e thiekeb L b O o ReHBBlobk Pt T Ao Bl
system (| Myaepepddof inte'igs@trﬁdfyﬂ)e ék?ﬁé%séd- (Ebehric IBI K. apf(1998 %8kl Rad.i nker
sequences such as those specific or Factor XA or enterokinase

(I nvi trogen.A@dnSti 8§0322da322(7).) bet ween the 15 purification domain and the
encoded pol ypeptide may be used to facilitate purification. One such
expressi on vect orinphavin@tisn host etigr asmintter off wirdltakban exprodstinnsysemii ateni ng a
pol ypeptide of interest and a nucleic acid encoding 6 histidine residues
precedi A§ a geperalByrilabler Fop axpmpleokinneases GThery #5eadsnpwirustffe upgds @f Aitne

resi dues fagillif. rification on.| i nombicl. | | i ffinity
chr omat ogr ayico8h 6P oteilen” Pl RS HLTER By bR B B lgfRayl
Purif. 3:263mZkhoWiisl ®artsbBEptiiMirisPition adtpldxeeiBBngS of ehePlafy pid@fotér AmRANS
for purifying the desired pol ypeptide fromthe fusion protein. A

di scussi on dfipaite tpadetniviquenceofnsaitionfinsi oon-pysentéal 5l ¢sE3 region of the viral
genome may be used to obtain a viable virus which is capable of expressing the

20  polypeptide in infected host cells (Logan, J. and Shenk, T. (1984) Proc. Natl. Acad.

Sci. 81:3655-3659). In addition, transcription enhancers, such as the Rous sarcoma

virus (RSV) enhancer, may be used to increase expression in mammalian host cells.

Specific initiation 'signals may also be used to achieve more efficient

translation of sequences encoding a polypeptide of interest. Such signals include the

25  ATG initiation codon and adjacent sequences. In cases where sequences encoding
the polypeptide, its initiation codon, and upstream sequences are inserted into the
appropriate expression vector, no additional transcriptional or translational control
signals may be needed. However, in cases where only coding sequence, or a
portion thereof, is inserted, exogenous transiational control signals including the

30 ATG initiation codon should be provided. Furthermore, the initiation codon should
be in the correct reading frame to ensure translation of the entire insert. Exogenous
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provided in Kroll, D. J. et al. (1993; DNA Cell Biol. 12:441-453). In
addition to reconbi nant production nethods, polypeptides of the 25

i nventi onOanth4is agnents thereof, may be produced by dir eRCT/BR@I/(9645
synthesis using solid-phase techniques (Merrifield J. (1963) T. Am Chem
Soc. 85:2149-2154). Protein synthesis may be perfornmed using nmanual

t echni ques drarblﬁtlamlcﬂimmbm and mitiasientcadony mendsicf vasipuperigiohi batbdiatiiralr

exanpl e, usi ng | i stems . 431A Peptid nt he | zer (Pe Kin mer).
Al ternati vel3® %B}CBBST F SOPEARSY HaSAmessis ’@ﬁ%%ec‘é}hf’ {%’6 &
separately ang,corbLARY 4481a ogﬁﬁi@ fé@'thé"ﬁﬁﬂﬁ@@lﬁr kQl gs@aﬂ %cﬁ liheusfeal kudpengt h
nol ecul e. -44 WO 02/ 16413 PCT/ EP01/ 09646 T CELLS OSI'TI ONS The present
i nvention, ias thoset ﬂescrihsqaélmtthe fitepatiicke §Schaxfe D). setsgde 19940 Reasuita ProiforCell
pol ypepti deag cl osed h rein, or for a variant or derivative thereof. Such
cells ma§ ’ﬁg’ﬁ 3%/ “prepared in vitro or ex vivo, using standard
procedures. For exanple, T cells may be isolated from bone nmarrow,
peri pheral bl ood, Incrdditicing achdsb aelbstrajormay halch@wl(fpr piérdbﬂiﬁ!-‘:rt@lrndﬁllulﬁwﬂmf a
patient, u5|n a_conme rcially available cell eparation syste h as
fist spgessed

Phe | Sof exTITRFSEiam Olals; Pssied SURIGRE 81 10 HIRGPSSp REotelny CA
see also U e 1'?@& elthioNo Suéh i ondoBthe I{’btl Fbtido mcﬁxd%l%uﬁﬁ@ no‘(@rﬁ-l@ed
89/ 06280; WO 91/ 16116 and WO 92/ 07243). ernatively, T cells may be
derived fram rze:bafﬂaid)nor carhoxyilationd plyowsytationp nplivspleorylatioma | lipidatieh] drdnes or
cultures. T cells be stimul at ed with a pol Zfﬁeptl de, pol ynucl eot| de

encodi ng0a aﬁ}ﬂa?ﬁ’épt ogletranstptignal  Arogassinge Whishe iV @ cE‘lePr(( "AbRE 1¢fafhe
expresses s I i p

condi tions gﬁgte?lo%r& %( &‘I%Te &ggltgrfég%ﬁa%%{ééﬂe&gﬁﬂtﬁ hg&g@ era (?igﬁﬁ% 1Onl‘ cells
that are spdviffetent host denseswal HCERO| QE)S?fHdUat MBEK, HEKBf3¢nad WI38awhivror

pol ypepti de or polynucl eotide of the invention is present within a

del i very veHiage espesifichcellllay pachiperyhand cherciepisiie imephanisme igenweht pesk of
specific T cell cells.are considered to be s CIfICfOI‘ pepti de
of “the. pr esdHHoBH; fositishy SpRESS HESPE thoamiee BT ipri, Mol Afe P8 ¢ ov e
cyt oki ng@s orprddskin g@fgﬁtfogﬁ%ﬁﬁrdﬁgﬁt ed with 20 the pol ypeptide or

expressi ng a gene encodi ng the polypeptide. T cell specificity my be

eval uat ed usi ng rig t
wthin & ohron oty orubet SsFa bR |dic Relem: ot MeBle,
i ndex of nDrexpiedsion tivgendrall@ preEféfre@.SEon exdnypsie s celh tihey wmdhl $thisty adxpfes a
conpared to negative controls, indicates T cell specificity. Such assays
may be per f diobEHCleptide ef itevest may be deasiopaer nsingsapression vectors which may

contain viral origins of replication and/or endogenous expression elements and a

20  selectable marker gene on the same or on a separate vector. Following the
introduction of the vector, cells may be allowed to grow for 1-2 days in an enriched
media before they are switched to selective media. The purpose of the selectable
marker is to confer resistance to selection, and its presence allows growth and
recovery of cells which successfully express the introduced sequences. Resistant

25 clones of stably transformed cells may be proliferated using tissue -culture

techniques appropriate to the cell type.

Any number of selection systems may be used to recover transformed cell
lines. These include, but. are not limited to, the herpes simplex virus thymidine
kinase (Wigler, M. et al. (1977) Cell 11:223-32) and adenine

30  phosphoribosyltransferase (Lowy, I. et al. (1990) Cell 22:817-23) genes which can
be employed in tk.sup.- or aprt.sup.- cells, respectively. Also, antimetabolite,
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25 al ., Cancer Res. 54:1065-1070, 1994. Alternatively, detection of the
proliferation of T cells may be acconplished by a variety of known

t echni quawo oFoid1exanple, T cell proliferation can be detrcT/gBEINYs4vRaSUr i NG
an increased rate of DNA synthesis (e.g., by pulse-labeling cultures of T
cells with tritiated thym dine and nmeasuring the anount of tritiated

t hyni di ne i riebibistic ar ddrtiigide resiggnce Cambausedvastthe hasiufos selgctiqm fgpetanmpde ( 100
ng/m - 100 g/m ,.preferably 200 ng/ - 25 ql. for - S il

Pt ca 1y r o which St destod o Helosrerdig Bah M i 4BV Mot e 7
cell's. . Conlagl &% 0998669t Ay Svlieh BnftrlQUiSanACH] dhd Shtthdetydsides,
activation of the T cells, as -45 WO 02/16413 PCI/ EPO1/ 0964 measured

usi ng st andardmyyincadr@-448 S@ylbererGafapinh Fa et alo(1981)d/. iMelr Béde 15 1114E dndvel of
cytokine release (e.g., TNF or IFN-y) is indicative of T cell activation

(see Col Pgartlet or apat, whiche fonfsf ofeuganee {0 | AAQFYIBEAR apd|  phesphpqtEgin
I i 9 h i i
oL er et o ek GBSRRAAS Wpeotien M AR RaHASR ABILHBIE Hehh FERoDSe

be CD4+ and/teen @B§tibedUroRrexamiplh @B, deéhisihallows elisTtocefiliZ iayledg pradeastded

usi ng standard techniques. Wthin preferred enbodinents, the T cells are
derived frortgrirnenr hisDr avhiche dllensh sellpto arilige ridstimob dn gdarsr of disdidinee

Eher apeut 1 o Elarpest T Br Lot 0 Alge Bl e o8 58 P4 s 10
10 a tunpr PEleYRAB beevisBR YAMKEROtHaS e ofihe A PSortBRitP € Witk PAREE dhfkeRUMRer

either in vitro or in vivo. Prollferaglon of "such" T cells in vitro nmay be
acconpl i shednihocganingr bag-ghwhironddase aBdr itesabgita; GBS, Ind dirkiferasen atk its
re-exposed to, a tupnor,_ pol ypeptide, or a short, peptide corresponding to an
i munogeni ¢ SBB?’tfqt%H‘CEnggu%‘ﬁ“ W ‘fﬂ?X/ pessk nfonly i ‘figmgfy RO ISR LRI AR ©f on of
T cell gromp,fagct fleS amdt of‘%ra‘n@igﬁ{ 'oi”éfahﬁ'e‘ irrot% ke QS redstors UL AbRT (£ &l | S
t hat synt hest ze tunor pol ypeptide. Alternatively, one or nore T cells
t hat prolif epadificivectohaygems@indenfCl Ae dtwtn(1996) WishidsdoL aBiohes2tphnded
in nunmber by cloning. Methods for cloning cells are well known in the art,
and i nclldde I3W-niting dilution. 20 PHARMACEUTI CAL COMPOSI TIONS I n
addi ti onal enbodi nments, the present invention concerns fornulation of one
or nore of the poAlimmghdbe prksengedibyqreptdfdearker Fencedxpretbionl suggadtshdaeihe i n
phar maceuti cal | y(gagﬁe table solutions for admnistration to a cell qr an

I

animal, eitgY8f ,e?tois IO A it d?feﬁnf"h %ﬂge’a}remﬂwhg‘?@m Cities
of therapy. c'l(jg{iﬁﬁe&?a%f exdfle, iffe BERBRIM ecBYRR G Ry ephaE i Rsertddewhifm Of

cripto polyn eot | des,
a marker gene sequence, recombinant cells containing sequences can be identified

20 by the absence of marker gene function. Alternatively, a marker gene can be placed
in tandem with a polypeptide-encoding sequence under the control of a single
promoter. Expression of the marker gene in response to induction or selection

usually indicates expression of the tandem gene as well.

Alternatively, host cells that contain and express a desired polynucleotide

25 sequence may be identified by a variety of procedures known to those of skill in the
art. These procedures include, but are not limited to, DNA-DNA or DNA-RNA
hybridizations and protein bioassay or immunoassay techniques which include, for
example, membrane, solution, or chip based technologies for the detection and/or

quantification of nucleic acid or protein.

30 Host cells transformed with a polynucleotide sequence of interest may be
cultured under conditions suitable for the expression and recovery of the protein
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pol ypepti des, fragnents, fusions and variants in a pharnmaceuti cal
conposition for the treatnent of tunours. In particular it is preferred
that thevopia@iis Cripto 1. It will be understood that, PéT/Ee&l/Mewsh a
conposition as disclosed herein may be admnistered in conbination with
ot her agents as well, such as, e.g., other 30 proteins or polypeptides or
vari ous pharfmaseellicuithtey -Thet proeimpedised by afracambinamreelli may be tseereted oro

limt to other conponents tha al so be included, given that the ._-46 WO
057 16415 PCEPRBEEADSRIRLLISHG. depOMLine o8 Cie ©aBiieh dndi sk Verier tharls Aegrl

adverse eff el WRGRiHANHHC d%tGEBJiEﬂ} i2hQet oL el ?re?srioﬁ‘% 1drb S SR Finink"e
conpositions may thus be delivered along w th” Various other agents as
requi red i n polymupkotideswfahe invehisicmay Su clesignstipsiontadm Signayseqincpsivihiched
from host cells or other biological sources, or alternatively may be 5
cheni cal Py dljischiesretion Qf§h%l@B@%P%QGIYB@?@‘?@IQBERévﬁl'g]éa,ryg%ﬁf edwprictéedns may

further conpri bst it ut . rivatj o] COMOSi t ] ,
Ther ef or e, %é%rgﬁ 'e?idéésrperc(gmg#mqﬁe&oﬁlr% {élééﬁot% ﬂr}l@%np? ([)%1% dp Ta ﬁ%lcg%ﬂéﬁgﬁs
conposi t i oNendsdEn® ONG1Heshtide NaIr infekdde t& ﬁﬁcl@étid@ée?u@ﬁcet afofiRby pelypestidée,
pol ypeptide and/or T-cell conpositions described herein in conbination with
a 10 physi oldegiaém|Whiccedlp fachlitetec punification | of eelnblgi progaies. ebuchd purificatiovent s,
ARG TR i S R LA AT S
enoral 15 daiomhe EHAOAR dbaectnl BIGKPpHAGKLAT ikoRliAR REERTRRILAT | °
"Vacci ne DesA goméinsdhatsblomi puriivtios on dinmediitzed pmoacgipbiliplaed dhe Bomss ( NY,
1995). Cenerally, .such ¢ gsitions wi |l conprise one or_nore

pol ynucl eot ivalélZ%fhdpoﬁhepgfggéptewaaswﬁ%%'mP cagiont fystest LLBAPNER (IRt on i n
conbi nati on r r.-e i I I i e at any
of 'the. phar Aaa, M08, TH8 ot 8P e B her cotntces o8 APBA el

phar maceut i qat | Facesc 60X add entabkifasefl (Thtieropel.y St | BidcbdeSal#)d be@iden the

pol ypeptides of the invention. Such salts can be prepared, for exanple,
f r om phdPmadegification dogwde pah|te repgodegx ipelipaptide, mayc|bedivsed dpgdasilitatsases

.., | t f. i d and. teri. 1N a Sj n_no
(%5 20" Rublgahod T SHERAON RISV TSP S AL e,
cal ci um and JFREGRER HPoFdepide of MtcRPhhEh MERRIAN® Bhoodidd 6 histiaine\esidues
i Mmunogeni ¢ conpositions, e.g., vaccine 25 conpositions, of the present

i nvention caorgreding DNAioserosidl 0y aonenterokimasee clodvaghesitep olbgphistidide sesidues
described a gc\:/iﬁfatesgucn i(;[at[]lgltl O}J}E/HR%! E/ignerﬁ)%hgzgd ‘meta] Jon 218’;[1%97 c'})?oﬁelltggfap y) as

20 described in Porath, J. et al. (1992, Prot. Exp. Purif. 3:263-281) while the

enterokinase cleavage site provides a means for purifying the desired polypeptide
from the fusion protein. A discussion of vectors which contain fusion proteins is

provided in Kroll, D. J. et al. (1993; DNA Cell Biol. 12:441-453).

In addition to recombinant production methods, polypeptides of the

25  invention, and fragments thereof, may be produced by direct peptide synthesis using

solid-phase techniques (Merrifield J. (1963) J. Am. Chem. Soc. 85:2149-2154).

Protein synthesis may be performed using manual techniques or by automation.

Automated synthesis may be achieved, for example, using Applied Biosystems

431A Peptide Synthesizer (Perkin Elmer). Alternatively, various fragments may be

30 chemically synthesized separately and combined using chemical methods to produce
the full length molecule.
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not ed above, the polynucl eotide may be adm nistered within any of a variety
of delivery systens known to those of ordinary skill in the art. |ndeed,
nuner ous wenzieddel i very techni ques are well known in the BET/EP&UOM6as t hose
described by Rolland, 30 Crit. Rev. Tlierap. Drug Carrier Systens
15:143-198, 1998, and references cited therein. Appropriate polynucleotide
expression systens will, of course, contain the -47 WD 02/16413

PCT/ EPO1/ 09646 necessary regul atory DNA regul atory sequences for
expressi on ihCzLpsCoamosfgonh as a suitable pronoter and term nating
signal). Alternatively, bacterial delivery systens nmay involve the

adm ni stration ofTi® graghe idvemidis e AndiberBapdd:,| provided TRENEspeR! fot B)uhbAt
expresses an i nmunogeni ¢ portion of the polypeptide on its cell 5 surface
or secr et es PolEEPHGE displosgsbhergine pefasravariant ob deryaiive thegeirentdd cells may

ol ynucl eot i i 'pﬂﬂg? ,C.. NO i Lbe ' e
Pnt %loducgd i tﬁ%ta@ﬂ??%ﬁ%rémm ?gge Blsvp ’ %%ﬁ%%%?é pg)%%(?%rggi g?\m%{;aﬁlr?ge’zfrrw of
a nunber of delowmyvbe atoldtad dcbns \hohe msarrdw) Eeniphedal bdadator \ee fragtidmoof beind |,

retroviruses provide a.convenjent and effective platformfor gene 10
delivery sydBEHRW o Ptk bloga| e Batiebq Ueing o2 é‘ﬁ’@%&ﬁ‘?rﬁ’@h& perlodeptiltie of

the pr eseng,géz{t}%{tgcf}fe i:s)%ﬂeni?gﬁcl?%s itlﬁsl%lteﬁ‘ﬂd Eﬂ%anﬁa%%ﬂ@ @ N e HHEE! %ﬁbs,

retroviral usi ng techni ques wn In the art. The rec I nant
virus can tHea (beines GlAgtseclalaml.S.dtent dfoe 4,240,826 SUL. Patent Nonbs2beEP2@f WO

5 oio. 7aB. " Nl feeROuiis s BKE LS M 88 SRR, ARG RatED o 8l b be ghived |
D. (1990) HyreA +{BRBE of BREeBd Hundmd AionIadiem&hndls, cdILB®b)or cMinied. 0gy
180: 849-852; Burns et al. (1993) Proc. Natl. Acad. Sci. USA 90:8033- 8037;

and Boris-Lawrie ﬁ@g%]éri%ﬁg[ynbé L8Rl atld RyithR] SblySepnas - ﬂl&%def‘énw&n%ﬂd‘?- n

addition, a nunmber o ustrative adenovirus-based systens have al So been
descri bed. UWolypeptideetandiarr as esntigenc Iprésetagr acB (APOC) t thet haxptesggsnondy a

d i 20 ' t hr, lly .th i ni m t h K
associ at od olep RS oRge RRTH e e iodh A I 1By
Virol. 58: 264 pedfit (R bindthticH of T(ck89athre Ypecdlo £ 76 $brfitds oMrkdrgiieder
et al. (1994) Human Gene Therapy 5:717-729; Seth et al.” " (1994) J. Virol.

68: 933- 940; Hefierabist, agnmot polypyptderns pobmwrelpgtidelofithe Harenten isrmsesenkwithin g 1988)
Bi oTechni ques;.6: 616:-629: and Rich et al . (199 25 Hupan ne. Therapy
2 261 476) . olTroUenLe niS bR Reaerd: AR e ST BRI RS, oo
been  devel oped 01, ol ¥ USRS SSbHETRY o Ppesiih St b RL e R ¥

if the T cells specifically proliferate, secrete cytokines or kill target cells coated with

20  the polypeptide or expressing a gene encoding the polypeptide. T cell specificity may
be evaluated using any of a variety of standard techniques. For example, within a
chromium release assay or proliferation assay, a stimulation index of more than two
fold increase in lysis and/or proliferation, compared to negative controls, indicates T
cell specificity. Such assays may be performed, for example, as described in Chen et

25  al., Cancer Res. 54:1065-1070, 1994. Alternatively, detection of the proliferation of
T cells may be accomplished by a variety of known techniques. For example, T cell
proliferation can be detected by measuring an increased rate of DNA synthesis (e.g.,
by pulse-labeling cultures of T cells with tritiated thymidine and measuring the
amount of tritiated thymidine incorporated into DNA). Contact with a tumor

30  polypeptide (100 ng/ml - 100 pg/ml, preferably 200 ng/ml - 25 ng/ml) for 3 - 7 days
will typically result in at least a two fold increase in proliferation of the T cells.
Contact as described above for 2-3 hours should result in activation of the T cells, as
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usi ng techniques well known in the art. See, e.g., US. Pat. Nos. 5,173,414
and 5,139,941; International Publication Nos. WO 92/01070 and WO 93/ 03769;
30 Lebkowetin2/et41ml . (1988) Mdlec. Cell. Biol. 8:3988-3996PCVERCEMt46et al .
(1990) Vaccines 90 (Cold Spring Harbor Laboratory Press); Carter, B. J.
(1992) Current -48 WO 02/16413 PCT/ EPO1/ 09646 Opinion in Biotechnol ogy
3:533-539; meaywe asing standagboyiating esseystopilieh pawo Npldriericese. indhrilevaheinol .

158: 97-129; in,. R ) . Gene Ther 5:..793-801: | 1ing and
Soi th (100 R eiSancls f 1IN br TUEDY i TROGRENTETP dou Recfdahiies Al 408y
179: 1867- 184b, ChrrbtdPiotRBR! inMindlno¥s2§t 9615 1USAfey! Infepdcichiot (GRIhOA99E)E. mucl ei c
acid nol ecul es encoding poLypegpldes of the present invention by gene
transfer i nseltithat havebeageativatgd in sespetre tpaxtumpripolypsptidd, palyaycleeligehos
vacci ni agviru nd, avj an X\l . f @npf vV, [Nl LI

r econbi nant & 0539% té%%?’%?%‘"?ﬁ’% %@e aynbf:%é?:%\?%lsd? Oéa(’ﬁff be I%E:lﬁcl)onrsl%%r?ﬁggp J‘é‘ge'gé&sec#‘gcl | ows.
The DNA encddidly maypbt ¢pepited asihg sfahdat teoharfubse d Withi® preferiddl aplpodipentat e
vector so that it is adjacent to a vaccinia_pronoter and fl anking vaccinia
DNA sequencdke TogHp arpsdarived drogu 8 petientng sriatad dopspAr gniarepisd denerygnd am s

vector 1s Faﬁ&‘i‘niﬁ%%glt%g%etl}Ssa"i’i@ﬁtfﬁ%wﬁlg'ts'ﬁﬁm‘l\ﬂioﬁ%éreﬁ%aﬁsﬁﬂ! taneously infected

wi th vacci ni a. reco I Oon serves to insert the vaccinia

DOt b s g s 42 (5P 1 AV FAL B0 1

cul turing thetes:l golypeptide, poBactleaidel oD ANY eidroxypanie ne naftbepicttieng
viral plaques resistant thereto. A vaccinia-based infection/transfection
syst em can e vésnvedi @re.| yrelde@tion of spehy i gells ép vitioumay hecaccomplished 4n a
expressi on GOSHRL ARSI oneaqar I I i einin
host cells gfrfar 1%2 or g§§i sljr?r)? e?é\mt?]}%i tsh%|c)1:31(rggtﬁi)l|rs(;ecu %? %%g}?&esh]g?gsqgéﬁ %az’?e ﬁ@ |E’r st

i nfected i n oviat shortwpdphida cosespondiag\to ranSnmeoogbiio gottidohaf smhcaoptﬂypd:miele,

bact eri ophage .T7 RNA pol ynerase. Thi s, pol ase di spl ays exquisite
opeci 11 of ty Witnor HAgioR AR € cFbEOY Bl RreSuRbas TG R Po iY@ .
Fol I owi Rg i RfiReldt@N celfttab syfth&sidd é%%@tp%grp\ébﬁ&.t QRN BNC RO tdrdRoRS
pol ynucl eotides of interest] driven by a T pronoter. The pol ynerase

expressed i i ¢dlls thattpplifesate fim the praseneeof thei mmerr polypeptideccaonts erpanded in
transcri bes the tyansfect iLhto RNA which is.then.trans|ated i.nto
ol ypept i do T EHRT RS G bt yel #hE¥Reb HAGE b s o
hi gh I evel, linkifiagdil@fén. Cytopl asm c production of large quantities of RNA

and its translation products. See, e.g., Elroy-Stein and Mdss, Proc. Natl.
Acad. Sci. USA (1990)

20 PHARMACEUTICAL COMPOSITIONS

In additional embodiments, the present invention concerns formulation of
one or more of the polynucleotide, polypeptide or T-cell disclosed herein in
pharmaceutically-acceptable solutions for administration to a cell or an animal,
either alone, or in combination with one or more other modalities of therapy. In

25  particular, the present invention concerns, the use of cripto polynucleotides,
polypeptides, fragments, fusions and variants in a pharmaceutical composition for

the treatment of tumours. In particular it is preferred that the Cripto is Cripto 1.

It will be understood that, if desired, a composition as disclosed herein may
be administered in combination with other agents as well, such as, e.g., other
30 proteins or polypeptides or various pharmaceutically-active agents. In fact, there is

virtually no limit to other components that may also be included, given that the
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87:6743-6747;, Fuerst et al. Proc. Natl. Acad. Sci. USA (1986) 83:8122-8126.
"30 Alternatively, avipoxviruses, such as the fow pox and canarypox

vi ruses, wan2/1@lso be used to deliver the codi ng sequenceBCDEPIIIMes6LST .
Reconbi nant avi pox -49 WO 02/16413 PCT/ EP01/ 09646 viruses, expressing

i mmunogens from mamal i an pat hogens, are known to confer = protective

i muni ty whaddiigalnhgenés do nop caess- angigaificape edesse Fhect usponogontast Avittp the
vector is particularly. desirable_in human .and ot her i a eci eg since
renber s of HESAUTB0RY BERSSEEn PR RRRT povy s IR, St ABRE it bl <
avian 5 speGigufbhel H8&ik A Feq@irEd MPthe! pHrB&HAN Bistafic TRIHEH é(ﬁﬁgcﬁﬁio’r@ md{et hods
for producing reconbinant Avipoxviruses are known in the art and enpl oy
geneti c recdebpudfiedoficom dsstdedlsr oib ethenhinlegivalt foureesp ec t altematively pmay ust | on

of vaccinia viruses. See,. e.qg., WD _91/12882; WO 89/03429; and WD 92/ 03545.
Any of a nufbemicatly afypHissized s\ desedbed bgisiny shiksWisss sHCh gompesitigny ynasr 10

i | , Ll ‘ . . h
Dol Yol oot R EBRE ATk b RUSAE NI BmHlyRe | hose vect o
6, 015, 694. Oertaan vectors based on \{ean el an Egui ne Encephal iti S glVEE)
can al so be used, BF§PFst o AIHER A5R 8 otHeV\Pﬁeﬁfﬁl cHNCHLS o TRRCS,
Patent NoS. canp@sitidfly A48 provi®diS coffprisihg YRE €8Y Chord e G AfolFRidIddgat &

vectors, such as the adengw rus chi ric vectors described Iin M chael et
al . J. Bi ol .poGpeptidd 2898y P68l 6dGHosii6Ns alestribddgimreinein abmbifation vig la
Acad. Sci. USA (1992) 89:6099-6103, can also be used for gene delivery
under tH8 irPié‘ﬁPlo(Siﬂahﬁd&F‘ﬁP 1o Gaptierst r A0 \FETIRIR PRSI n CEROLIEEES, afRE ot her

Fishor - Hooh Fggfceutch S8R e Fveflith AR BBt B nforchiee
et al., Ann.anlllo¥ pelageptidei corbfid}itims 163 the 1@@8tior| fexnese Bi padphyladeic Came

8:17-21, 1990; U.S. "Patent Nos. 4,603,112, 4,769,330, and 5,017, 487; WO
89/ 01973: U.tkerapgiceMacchps. appligations o Yaccimp ppepatpbion 53 :gemprally slgseribed - inyyfpr

91/ 02805; Berkner, \Biotechni qu 816-627, , 25,1988 enfeld et .al..
Sci ence 252 Rl M1 S P £ NepimaR oo™ Yk ihe RGN e fysinigine
91: 215- 339, a@igﬂﬁht zg%ﬁ&cﬁb,i‘”f%mﬂﬁ Pedss (N1, Q995 NaGknerAifa buckbebmpdsdons will
90: 11498- 11502, 1993; Guzman et al., Circul ation 88:2838-2848, 1993; and
Guzman et alcompdise ondes MoTSpAUgORIaRid? and/e9 polypeptalesompositinboadl tie presofit t he

i nvention, a ol%nucl eotfide is, ) )
mvention in combination with one or more immunostimulants.

It will be apparent that any of the pharmaceutical compositions described

herein can contain pharmaceutically acceptable salts of the polynucleotides and

20 polypeptides of the invention. Such salts can be prepared, for example, from
pharmaceutically acceptable non-toxic bases, including organic bases (e.g., salts of
primary, secondary and tertiary amines and basic amino acids) and inorganic bases

(e.g., sodium, potassium, lithium, ammonium, calcium and magnesium salts).

In another embodiment, illustrative immunogenic compositions, €.g., vaccine

25  compositions, of the present invention comprise DNA encoding one or more of the
polypeptides as described above, such that the polypeptide is generated in situ. As
noted above, the polynucleotide may be administered within any of a variety of
delivery systems known to those of ordinary skill in the art. Indeed, numerous gene
delivery techniques are well known in the art, such as those described by Rolland,

30 Crit. Rev. Therap. Drug Carrier Systems 15:143-198, 1998, and references cited
therein. Appropriate polynucleotide expression systems will, of course, contain the
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30 adm ni stered/ delivered as "naked" DNA, for exanple as described in U ner
et al., Science 259:1745-1749, 1993 and revi ewed by Cohen, Science

259: 1691W@ 9216413 50 WO 02/ 16413 PCT/ EP01/ 09646 1993. ThePOpERK&I6f6 naked
DNA may be increased by coating the DNA onto biodegradabl e beads, which
are efficiently transported into the cells. In still another enbodi nent, a
conposi t i on netessdry rpgelsony DNA eeguldorycsequinees tlel dxpegssidn i a patipetr (sich as
bormbar dment approach, many of which have been 5 descrjbed. 1n. one,

T at rart v SR Brogaet oRid, et e FRasc o AR TR aoBE A CHSEBH wi t b

devi ces o lygimk HRRTBAN' A il bR ML ARG PRAIIA B AR an

(Oxford, UK)~“an erject Vacclines Inc. ( I'son, sone exanples of
whi ch ar e desariibedhdtnedpr&sesPah eindmixiogenib, fotfion’ AF; the, PdlPpepfide dn 865¢elP6;
5,584,807; and EP Patent No. 0500 799. This approach offers a needle-free
10 del i véry SHEp¢CORMCIECIRiRS-Brh 2B epifQPepowder fornul ati on of mi croscopi ¢
particles, such as polynucleotide or polypeptide particles, are

accel erat ed to hiljerefpeednwietthinnembodimbntsrpolasuglertidge epealing ithguaogeaind hel d

device, propelling. th rticles into target _tjissue of .interest. The
particles, WQ5Ke ‘g‘i‘?s\fgls& drhfesia e Hﬁcguﬁéeglfﬁ @1‘1@1&’ gmgpiian hostcels der 5 0. 4
- 4.0 um : abl N i )| : Lugat e
coat ed ont (r)n% 'E( ﬁreeg{elséﬁgﬁ ?haéx%g%c%%e(f@ idri:r%lggvgl;(ﬁa?%%a% g%ljagllsgyﬁgéélﬂﬁ{gght e
"gene gun" .emBodingat} iretr@drdes pryyide al tonvendnpaed esffeblive gdtiorsr dok pond he
skin. QG her neans of delivery to the skin, conprise utilising, needle

del i ver yOvi gleliverzetisems A selegleanudientive saveRe oRedipact PABCRKgap] he
ﬁons' st of . ﬁ)r?s%ﬁ{ ﬁ{\}eﬂt{iorp L;ﬁ}s %15}41‘?8& ﬁ'[to !an\%e%tow]cf[nﬁ a!cﬁe}geaQn' t?g\l}#aqdpa?ticﬁég ong,
ormal 'y viral,” pronoter, e gené or interes I'clr encodés Tor  an

anti geni ¢ pepirgdectaigues olvyadany hat T/ rtdonitifdnt NifuoRah the b BolateNand
sequences. Thus gene of interest may encode a full cripto protein as

descri bedor deligeg @na subjecged aupwbst | dfeilbsiaiévec seteaidnal sysigmschivgededh seq

ID no 13 -94. The .plasm n .. be iN.bacterja, s for exanpl e
£ col i and. CRETTRLRF dret Sid pVapson o Habd 3nd Hebuas (el huofsnmieer
dependi ng UpRGRH-HY;i NTiIRPIRd U.%Q%)qflurﬁﬂ{@,@hé‘rh@ﬁabf@zS-P@,fSUa?pa, &eiin@991)

adm ni stered to the host. Follow ng adm nistration the plasmd is taken up
by cells ofVirdleghd80:84h<352; Buenseetcald €tD93e FrocdeNas. Acat used USPhE018033+i d

vector w || referabl,gl be made w thout an orjigin _of replicati which is
T 0 v 40

f unct i onal iwgéum%&l awgigjapd Temin Glo43) Ceg 1@v@ﬁ’t‘etpﬁﬁ‘§fflr?13} tion in
t he manmal i an host and integration 30 within chronosomal DNA of the ani nmal
concer ned. In addition, a number of illustrative adenovirus-based systems have also been

described. Unlike retroviruses which integrate into the host genome, adenoviruses
20  persist extrachromosomally thus minimizing the risks associated with insertional

mutagenesis (Haj-Ahmad and Graham (1986) J. Virol. 57:267-274; Bett et al.

(1993) J. Virol. 67:5911-5921; Mittereder et al. (1994) Human Gene Therapy

5:717-729; Seth et al. (1994) J. Virol. 68:933-940; Barr et al. (1994) Gene Therapy

1:51-58; Berkner, K. L. (1988) BioTechniques 6:616-629; and Rich et al. (1993)
25 Human Gene Therapy 4:461-476).

Various adeno-associated virus (AAV) vector systems have also been
developed for polynucleotide delivery. AAV vectors can be readily constructed
using techniques well known in the art. See, e.g., U.S. Pat. Nos. 5,173,414 and
5,139,941; International Publication Nos. WO 92/01070 and WO 93/03769;

30 Lebkowski et al. (1988) Molec. Cell. Biol. 8:3988-3996; Vincent et al. (1990)
Vaccines 90 (Cold Spring Harbor Laboratory Press); Carter, B. J. (1992) Current
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-51 WO 02/16413 PCT/ EPO1/ 09646 There are a nunber of advantages of DNA
vaccination relative to traditional vaccination techniques. First, it is
predi ct e hatesbecause of the proteins which are encodedPOYEPHIDNA
sequence are synthesised in the host, the structure or conformation of the
protein will be simlar to the native protein associated with the 5 di sease
state. It | Opihpo in BdtgchdodagyDBIS333801 Mduiymakai N. @092y GromecEapics @&pai nst
di fferent strains of Vi rus, in yt ot gxi | ynphocyt e response
that recog M%‘r’]‘é‘ﬁ"t SLupyRgl, %giﬁgéﬁﬁﬁ?@« é’r &Yg 8@8&1 ﬁé‘ﬁ%ﬁr@?ﬂeb RLARY% t he
pl asm ds ar es.7ép t §{ geRi{gqpP it C be
produced, aeﬁ'%%ggggs%%gﬂg %Hngrf}u%ﬁ% é@%&%?ﬁ?ﬁlﬁﬁ }a'lq;ggilt% g’d'.%lﬂdr%lla %le%hrhr%bl ogy
al so of fers (19ehHgoEspbMeddt 179f186B187Mbi ng di ver se i mmunogens/ epi t opes into
a single preparation . Hel pful background information in relation to DNA
vacci natkon i s prRydif&shl ibal DR lakel B deRMAinpa@ed RESleicANld M8chiggunol .
1997 15: 617-648, the disclosure of which is included hereininits
entirety by enagding padymapéides of | the apressinatievengiohobly rgene , tratskeer indbMe cthosand

en need] e-1 ess inj.ection of

met hods that, na e useful for. 15 gas-dri )
conposi ti ond€ X‘E E@%%@s@?ﬁ Irainﬁ%ﬁ)f?’ eF’nﬁcﬁd’é VapH BV IS ARG LYOB I ect |

Inc. (Portl i ar i i ent
Nos. 4,790, 8 4?"@%8’2‘5&, B %E&%@%%gfec@‘ﬁg f‘§§%’re§l§%g§?‘%’§% &8%45‘?‘8? B8
5,993, 412. Aecansirnnged as follotwse The D0 emerding & lpelypeptidenis dirki medrtedoinmosi t i ons
20 described herein will conprise gne or nore_immnostinulants in addition

to the lOnmapBERPaiate Yotgmedhiol isdiagsst Py prdciia proneaien anghdgnkingapaecinia
conposi tion f ' ! L On. ' ' # pally
any” subst anc2pichliicel, MR by B sciled FRIPORA. BRlhe 1E5EL STKP ARESBIAE
and/ or cel | -jgaHémteel té GraRfex gl Gdich ary kiaNtanédislypiftQed avtt Waecifih.

i mmunosti nul ant conprises an adjuvant. Many 25 adjuvants contain a

subst ance ddi¢mgplegousorgsopibamation Ferventtpgamsert tlagmveeoinig pramates| plusnthe gagh as
al um num hydr oxi.de .or mineral Qqi.l nd, a.sti.mil at or [ e onses,
Such as 11 picdoAingginslpepsidy of inseePlingy gyl sehcnts. ey R MRS RB G, | ved
protei ngs5 CepédhBina UYANDS RIRiROBFELRInding 1B abdIRDLE &8 pfQEn®@x#IPkeE,
Freund's | nconplete Adjuvant and Conpl ete "Adjuvant (Difco Laboratories,
Detroit, M )grot0dédxyukidibejand pickigbvifdiplaesaredis@atrersto. | nc., Rahway, NJ);
AS-2 (SmthKline Beecham Phil adel phia, PA); alumnumsalts such as

al um num hydr oxi dg vaetinia=Baded infection/transfection system can be conveniently used to

ot

provide for inducible, transient expression or coexpression of one or more
polypeptides described herein in host cells of an organism. In this particular system,
20  cells are first infected in vitro with a vaccinia virus recombinant that encodes the
bacteriophage T7 RNA polymerase. This polymerase displays exquisite specificity
in that it only transcribes templates bearing T7 promoters. Following infection, cells
are transfected with the polynucleotide or polynucleotides of interest, driven by a T7
promoter. The polymerase expressed in the cytoplasm from the vaccinia virus
25  recombinant transcribes the transfected DNA into RNA which is then translated into
polypeptide by the host translational machinery. The method provides for high level,
transient, cytoplasmic production of large quantities of RNA and its translation
products. See, e.g., Elroy-Stein and Moss, Proc. Natl. Acad. Sci. USA (1990)
87:6743-6747; Fuerst et al. Proc. Natl. Acad. Sci. USA (1986) 83:8122-8126.

30 Alternatively, avipoxviruses, such as the fowlpox and canarypox viruses, can
also be used to deliver the coding sequences of interest. Recombinant avipox
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WO 02/ 16413 PCT/ EP01/ 09646 (alunm) or al um num phosphate; salts of cal cium
iron or zinc; an insoluble suspension of acylated tyrosine; acyl ated
sugars; owobwm4ehl |y or anionically derivatized pol ysacchar/Ede#9646

pol yphosphazenes; bi odegradabl e m crospheres; nonophosphoryl |ipid A and
quil A Cytokines, such as GWCSF, interleukin-2, 5 7, -12, and other I|ike
growt h f act origisesyexpeessing hmmmegenssirendj mammakan pathpgens c aret nowettheetifeent s

of the invention, the ad] uvgnt Oﬁ?si ion is. referaﬁjhg one th%t .I nduces
an i mune r SEPSHLE PRBEYH W ?HF‘S?}“ StGTRE tor APR-AYIAR SPCCgSy e M56 O B AHRPK ¢y pe

cytokines (&efor s Adesirabit 8 Gutan 12dd (RS hAmndAMa" sﬁe?%silﬂﬂ&cti on

F .
of cell nediated |%lgulre ponses to an adm ni stered anti gen. n
contrast, himdmberyelf shofAviiuX- genpe caytonki pesludtévety replicaté,inlsuséeptible-&riand
IL-10) tend tq favor the induction of hunoral .inmune responses. Fol | ow ng
appl i cat Pon seciessand; thersfareaare drobdnfgeiveamupmalian gellse Methpds fog prpdicingan

i nmune resp . i. - - 0 it hin..
preferred e%@%ﬁﬁﬁ%ﬁt&?lﬁ&ﬁ ggs %@8@%@%???@‘8‘?8@@%%@? ﬁ‘ifr%f@r%g“’ t he
| evel of Thlastdgneibey tablver@shwedpkcti tb eliecpdaudtionldy vacghiaatigises seend.gt, WO t he

| evel of Th2-tf/ eac t okines. The | evels of these cytokines may be readily

assessed usitg hOEP 94)3435:sandrWO R/PEAS%ew of the famlies of cytokines,
see Mosmann and Cof f man, Ann. Rev. Imrunol. 7:145-173, 1989. Certain
preferred adj uvamsy fofra ehmbert bhHglphapiredvedtoantanyal¥dbet yged foesjetiney of

i ncl ude,, for exanple, a conbjnation of nonophosphoryl |jpid A preferably
3-de- O 1890 a&@x ngﬂtl%rﬁf’ﬁi‘ﬂ?ém&? yOt [the,i RYeSENt IgYeIBy whha%ﬁha&euﬁﬁeﬁem sait.

MPL(r) adjuv r [ o] r4%a t I o4 S€e,
For - exampl o 0cputed; B, ' BAeE NSOE E81124% SOIRRIE" Bl ST 3l g1 Yo
4,912, 094) . Cafairc odtatsvased ol VaenuwtdreBiuide Encéphalitis CVEEN earCalso enused got i de
is unnmet hyl ated) al so induce a predom nantly Thl response. Such

ol i gonucl eotilldueatize exa@ples kaoW/l‘lngrﬂimalee fomddias Uk $ bBaent BiosexaX¥91%7 and wo
96/ 02555, g%g.}%%i and U S. Patent Nos. 6,008,200 and 5, 856, 462.

| munost i nul-at or sequences are al so described, for exanple, by Sato

et al., Science 273:352, 1996. Another preferred_ adjuvant conprises, a
saponi n19such as Mgreover, pplegdlar ¢apjugals Yesiorsofuch; a hedpdgRorisys chHpericos?

Aqui | & B ol Fr ani _ 30
gygglopﬁi I Iaog;ré %%‘%%%gjl%gmﬁlqumg%aael segua)"{c])?niﬁgrsﬁ 6@ o E?%df3 Zrzréegd%tg%%%ﬁns

include noOrWaghdearet QNEPHAP AN AcAd! Bel. FHAIVEDID) 89150098l 0D Ncunaflsd Be upgdesent
invention, for -53 WD 02/16413 PCT/ EPO1/ 09646
for gene delivery under the invention.

Additional illustrative information on these and other known viral-based

20  delivery systems can be found, for example, in Fisher-Hoch et al., Proc. Natl.

Acad. Sci. USA 86:317-321, 1989; Flexner et al., Ann. N.Y. Acad. Sci. 569:86-103,

1989; Flexner et al., Vaccine 8:17-21, 1990; U.S. Patent Nos. 4,603,112,

4,769,330, and 5,017,487; WO 89/01973; U.S. Patent No. 4,777,127;

GB 2,200,651; EP 0,345,242; WO 91/02805; Berkner, Biotechniques 6:616-627,

25 1988; Rosenfeld et al., Science 252:431-434, 1991; Kolls et al., Proc. Natl. Acad.

Sci. USA 91:215-219, 1994; Kass-Eisler et al., Proc. Natl. Acad. Sci. USA

90:11498-11502, 1993; Guzman et al., Circulation 88:2838—2848, 1993; and
Guzman et al., Cir. Res. 73:1202-1207, 1993.

In another embodiment of the invention, a polynucleotide is
30  administered/delivered as “naked” DNA, for example as described in Ulmer et al.,

Science 259:1745-1749, 1993 and reviewed by Cohen, Science 259:1691-1692,
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exanpl e conbi nations of at |east two of the follow ng group conprising
@21, 7, Qil A (3-escin, or digitonin. Alternatively the saponin

f or mul at ivome2/n@y3 be conbi ned with vacci ne vehicl es conpoB€UERII/®hict osan or
ot her polycationic polyners, polylactide and 5 polylactide-co-glycolide

particles, pol g N-acetyl glucosam ne-based polynmer matrix, particles
conposed of 1988ysdbe hptikgeef nakedhBhAc atdyyberoatiredsed h}’opqeé@gcﬂherﬁ)ﬂé\s onto

monoest or s MieePdsETRRG A f i ERhUEeERET AR AT ng br csence of

chol esterol to form_particul ate st ructures such _as |iposaones or | SCOVs.
Furthernore, the Ba¥mnoshersmbodiments  crimpatiden obdea REsse; lpwerﬁlon can be

pol yoxyet hyl h , r i cul t or
suspensi on, d%ﬁ@ergﬁ siraa;‘)it ipgﬁ{CF bO&sT{ﬂ) aﬁin{’é}f c ﬂasB%B; p%c k,g ?églosorre

or | SCOVs Trﬁ%s@rﬂi@@nl 8 GRY ilBlsative ekanply) ahedrived PartR¥c la§¢eﬂﬁtﬁﬁorﬁ l¢@ﬁ] 1S
Carbopol R to increase viscosity, or may be fornulated in a dry powder form

with a powdechiexed mvéndevsm hsuals ap dlaase ypanuf@tyrad d’t’.YeP@W@ffrlﬁC’F @harenﬂ@@wcmsnt

t he adj uvan nat i hosphor

and a saponi r{“s%g(h‘g’]ﬁ‘#’n@é&l %Uetcﬂglaﬁcdﬂ%qﬁ%\t @6?‘?9%911 Q@Q ehﬁx%@l?ﬁjﬁf(

adj uvant, asvﬂ%%bbaéschﬁed/@n% §0%adnt ONo 15656, TRACE LA61T8; 5:96$)<7§6t| on
where t he S21 is quenched with cholesterol, “as deséribed in WO 96/ 337309.

O her pr ef era, 534, 8@; nandatBR Pateoo M. | @@Oaﬁ9%| I This- apgreache nffesi o meadid-2¢
uvant fornul.ation, enpl | ng

t ocopher Anot her icul arl refer r

Qs21, & Vle 1Y§fyﬁpg¥ﬁﬁfitw@ﬁﬁn@@§mﬁ’&’rd81 ‘?fﬁl 108 QT _TRiSIQRG PRI Pé‘fﬂ?ieér ot
descri bed i e the
conbi nat i onnd‘(SJf ay%gg%acon{ﬁ?}%gﬁ% ?g@%& grg?‘lw gl%% Wﬁgggmrﬁegd eri vatl ve
particul arl yhelilid @Qrjtd godbiatsd 9f a hamd hglGdevide, Fidpelting diespdriicledinia a\t\@get

00/ 09159. Pref erabl y the formulation additionall élcorrprl sesgg Cﬂ
wat er emul sitépicagl iRtgreshhEhopartiplgsi whesh delivering spuckpis geldaglp uir faé’X(SP se in

t he phar mc%‘é&&f@f gAI@rEposd(gl&gs % #éﬁablgv@ﬁm ted at 2 tg{b%}g SA 720

(Seppi c, France (Chi'ron or ni
MF- 59 (G:El I awohjughte@ofBASnietheeandfthédnased vaa tartridgegfor pBisifg idtothe Sgékﬁ» 4

| abl e f Snj t hKI B h Enh
(Cor i xa, _Herfbt oRte B leResaapea i b Redd s ey BebiboR st ﬁr@%g?”fiy”)
Ham I ton, Migia8y @t BR" sian! Bambies! udisteonadiidladhvdy PALSPRBLES of ACTRLid

formulation.

DNA vaccines usually consist of a bacterial plasmid vector into which is

20  inserted a strong, normally viral, promoter, the gene of interest which encodes for
an antigenic peptide and a polyadenylation/transcriptional termination sequences.
Thus gene of interest may encode a full cripto protein as describedor simply an
antigenic peptide sequence such as described in seq ID no 13 -94. The plasmid can
be grown in bacteria, such as for example E.coli and then isolated and prepared in

25  an appropriate medium, depending upon the intended route of administration, before
being administered to the host. Following administration the plasmid is taken up by
cells of the host where the encoded peptide is produced. The plasmid vector will
preferably be made without an origin of replication which is functional in eukaryotic
cells, in order to prevent plasmid replication in the mammalian host and integration

30  within chromosomal DNA of the animal concerned.
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such as those described in pending U . S. Patent Application Serial Nos.
08/ 853,826 and 09/074, 720, the disclosures of which are incorporated
herei n bywoet/enehce in their entireties, and pol yoxyet hyPeneretiveso
adj uvants such as those described in WO 5 99/52549A1. O her preferred
adj uvant s include adjuvant nol ecul es of the general formula (I).

HO( CH2CH20) R A- R Tiees atlern, numbes of agvantages of BNob Weccinatioggeptive R tragdit@mako

| kyl Phenyl. C1 50 10 al kyl . . iment of t t ipventi
Condi st s of RGeS bR RSO RR G ko YRy kAPt e of
general for %H&&ieﬁ'bg, th&"ﬁ!ﬁﬁ&isﬁ%d&nééaﬂé%g}gﬁéﬁseh in3Rh Y, meseh&hAMY 4-24, nost

preferably 9; the conpone s Cl. preferably C4 (C20 al kyl and nost
pref erabl y Chifoamktidn ofithd photem wilbmnddmilTht the metkvet prataim assofiatet evillbthe

pol yoxyet hyl ene et hers shoul e.in e range 0.1-20% preferably from
001 0% 5 aiferassater 3 B ken e RN o 131 OB p i gn agathst

pol yoxyet hyl : : SE : « | :

pol yoxyet hyldgfri:ﬁ? IStt %E%Erssy(ﬁ{a:‘{lﬁgf %9%%;8%?2@%‘{8%%3”%03%? ;!/[ Féﬂg'? 5.F1eetrh:at

pol yoxyet hylrecugnBe biopes!fraah kenservediproteing! Burtheandrel bevaybe e Ipdasmids are

pol yoxyet hyl ene- 35-1 auryl ether, and pol yoxyet hyl ene-23-1auryl ether. 20
Pol yoxyet hyltgsa upthicthe hosicaella svheen ansigpric ipyoteinecandgbyprdusetet longdadivger i bed

in the Merck i ' edition: 7). T ' - |
descrtbed. | inmyE gemn wif b URtien *ArcKechOihy R EHe HORIIEPLET, o 2
gener al 1Hor ruhdidgl divel’e vRmiBYgenk fepit6lRs ifit6 Q. sifi@e prphtalied .W t h anot her

adj uvant. For exanple, a preferred adjuvant 25 conbination is preferably
with CpG as descrHdipfil backghaindgnidrmatidnkinpglasinn to B ivaerinasion GBpSRIPd56. 2.
According tq ot her enhadi pent .of ,this_jnvention, I ni. ¢

conposi tion lﬂi)g’é’?&@éﬁt ﬂgﬁ%&‘gg’iagmﬁeél i‘@‘g‘r va;iBméunr‘? s%ﬁ\?ilgvgﬁigggnﬁ’ﬁresenti ng
cells (APC%Xsclo%H&hoﬁﬁhigﬁﬁ%dhbﬁlhEd ﬁ@ijegxsin iFRGERRY BY SPay JF EfkdiRe, MONOCYtES and
other cells 30 that may be engineered to be efticCient APCs. Such cells may,
but need not, be Ingeredited ambydimedt,fotke davides ané asethddsethatamay ibeyuséimd for

presenting the antigen, to inprove -55 WO 02/16413 PCT/ EP01/ Q9646
act i vat ilén ZasrdBrerdiepdleness ciaiestion RE cpmperitions 9h Jhe Presest KFatM AR dfror

effects per 3%, AU b BEje:LTHRY! @Bhial] YORLRA Rfinbfed ot Widiead ver
described in U.S. Patent Nos. 4,790,824; 5,064,413; 5,312,335; 5,383,851,

5,399,163; 5,520,639 and 5,993,412.

According to another embodiment, the pharmaceutical compositions

20  described herein will comprise one or more immunostimulants in addition to the
immunogenic polynucleotide, polypeptide, T-cell and/or APC compositions of this
invention. An immunostimulant refers to essentially any substance that enhances or
potentiates an immune response (antibody and/or cell-mediated) to an exogenous
antigen. One preferred type of immunostimulant comprises an adjuvant. Many

25 adjuvants contain a substance designed to protect the antigen from rapid catabolism,
such as aluminum hydroxide or mineral oil, and a stimulator of immune responses,

such as lipid A, Bordatella pertussis or Mycobacterium tuberculosis derived
proteins. Certain adjuvants are commercially available as, for example, Freund's
Incomplete Adjuvant and Complete Adjuvant (Difco Laboratories, Detroit, MI);

30 Merck Adjuvant 65 (Merck and Company, Inc., Rahway, NJ); AS-2 (SmithKline

Beecham, Pl_liladelphia, PA); aluminum salts such as aluminum hydroxide gel
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hapl ot ype). APCs may generally be isolated fromany of a variety of

bi ol ogical fluids and organs, including tunor and peritunoral tissues, and
may be awobvgeus, 5 all ogeneic, syngenei c or xenogenei c BPET/EBI1/@es6t ai n
preferred enbodi nents of the present invention use dendritic cells or
progenitors thereof as antigen-presenting cells. Dendritic cells are highly
pot ent  APCdHalgBanohealeminuan coiSsphiateyasalisNaf uradci®8? : iPeth -2 52inc1 398 insahibldave
been shown to be effecti s a physiol ogical adjuvant for elicitin
prophyl act i SUEHEIERBr 8pe :{ ecﬁotyé‘?ﬂl?et ufpra g‘imW’ESy E%té)éﬂeﬁl BmF n%.‘HO%Eﬁ%i%Levy,

Ann. Rev. 075 ). el

identified baglgg@zgﬁ t ?gmt:l)l/a%)?igg gﬂg%&ﬁﬁ%{teﬁsf aﬁg&lfelﬁ}dg? ]talg 11\?»?Ctrﬁ’sqﬂ{legged
cytopl asmi ¢ merpaesgheryldipidi b yuiV iAsi Dlyekines v sicha)s, GMRESF, inddriduking2t o t ake
up, process and present anti gens wi th high efficiency and their abi lity to
act i vat eSnaivel?; and| qtherdisorowth fapiony Ipay %JSQ:@F peedrgyAdjuypniour se, be

engi neered to 15 express specific cell-surface receptors or |igands that
are not conmonl y Wiathind certain daarhd)dim&ms oé|thes inventidpiy,otheradgxvani eompesitdons ds h

nodi fi ed dendr cells are contenplated b the grese in 2@&0 As an

Tt er nat i ve Wefetnln Ofe (Batoiones re fhimpn; fospotise) Bedbanle ol S bdpr 1 <
|1 |1 t t

Nt ure Nod. ?ﬁigﬁgl?%%‘é@?@%éy@@% deidy ! c&’?ﬁﬁzﬁgl%?ig%dn?% 929 & °

obt ai ned fr gavdretht Qh@ictibn Wf @l mdbared uﬁmunwespbnmrtolaﬂfadkﬁm@ﬁewdgam@ehs,
peritumoral tissues- |nf|Itrat|n§ cells, nph nodes, spleen, skin,
unbi | i cdP cdndoniresd high éﬂwlswfh h2~§met<am1@nqs| @s&e Tbr4, f]i]-uﬁsdIL-ﬁd%nd Hxéﬁw e

dendritic c b ren Lated.ex VIVO addl a.conbi.nat i on

eyt oki nes < e orktgy fehidfog S nitudn St Febn®tes oL RRR B ot s
25 harvest ed, KEQMPEE '[ﬂB@fd@& K&é’lﬁd tie%f r\ﬁifll' é%rt 3 thrRaR! I%dsﬁ@ns@e{h!aﬁ
harvested from peripheral blood, u lical cord bl ood or bone marrow may
be diff er entincltdss Thﬂt—canddﬁﬂdﬂypd: msponﬂebs Withiaddpneferted enimodgmérnty ime wiedi aim

conbi nati ons of GwW CSF 0 i , LPS, flt3 |]j and and/ or
ot her conpodRtRO8se brmaedomaary Thi-ter g}%dlpmliogﬁ%rmwwa?ﬁ il hereass o
prolifengtiagn I el

cat egori ?edOrl I%I’tlegrgrgt%ﬂr%]‘%ﬁand eklél ure ge folkﬁleg Ih% lé'feffs BP&%%;F%FQX%y to
di scri m nat endebaaendityvassassked ush@r aaidard 2a69ys.- SBorVWD 87w 641 the Pamtiid¥0df 09646
phenot ypes. However, this nonmenclature should not be construed to exclude
al | possi blcgtakinesy sasdYlgsmant andesoibman 4 ekt {rarweth. 71l4drdf3r O%endri ti c
cells are characterized as APC with a high capacity for antigen uptake and
processi ng, whi chCertain preferred adjuvants for eliciting a predominantly Thl-type response

include, for example, a combination of monophosphory! lipid A, preferably 3-de-O-
20  acylated monophosphoryl lipid A, together with an aluminum salt. MPL® adjuvants
are available from Corixa Corporation (Seattle, WA; see, for example, US Patent
Nos. 4,436,727, 4,877,611; 4,866,034 and 4,912,094). CpG-containing
oligonucleotides (in which the CpG dinucleotide is unmethylated) also induce a
predominantly Thl response. Such oligonucleotides are well known and are
25 described, for example, in WO 96/02555, WO 99/33488 and U.S. Patent Nos.
6,008,200 and 5,856,462. Immunostimulatory DNA sequences are also described,
for example, by Sato et al., Science 273:352, 1996. Another preferred adjuvant
comprises a saponin, such as Quil A, or derivatives thereof, including QS21 and
QS7 (Aquila Biopharmaceuticals Inc., Framingham, MA); Escin; Digitonin; or
30  Gypsophila or Chenopodium quinoa saponins . Other preferred formulations include

more than one saponin in the adjuvant combinations of the present invention, for
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correlates wth the high expression of Fcy receptor and nannose receptor.
The 5 mature phenotype is typically characterized by a | ower expression of
t hese makeny1641but a hi gh expression of cell surface nol RCDER&I/MeEsPONSI bl e
for T cell activation such as class | and class Il MHC, adhesion nol ecul es
(e.g., CD54 and CD11) and costinmulatory nolecules (e.g., CD40, CD30, CD86

and 4- 1BB). eAR@plermynbgeationsbf gt lbast twa o thedbBowingtgrowp pmhpnsing @621,085adf t he
invention (or _ 10 portion or other variant thereof) such that the encoded
pol ypept i de,Qut AgR-cSEBa@REWERTA- portion thereof, is expressed on the cell
surface. Such transfection may take place ex vivo, and a pharnaceuti cal
conposi ti on conprAlérnativelctiie sapanis faromdadions lag bewpmbined wigh vasethef or

t her apeutic I poses, as cribed rein. .A.ternativel a. .gene delivery
veht ol et hat e coioa Sl airiond B ot el carionie B R reb Bl el | 1y be
adm ni stere :qRakhL ; IcNGa Tkl I t 8 Vi VO.
Vi vo. and Po T B ol Bt o A PE el o A el
gener al | y beapinldsoramgebseds ofpplpsagchaeidbodischendeailyi modified polysacsharideas t hose
described in WO 97/24447, or, the gene gim approach, descri bed by Mahvi et
al ., | munollBgyomesandclinid-baged) nagicless PaxEles sompespy of g(i)fﬁeF‘t}éﬂOl}OSga’fSnﬁtCof

dendritic c i Mﬁfﬁ i I [ S or
progeni tor ?e elssgf Wi {ﬁﬁ}aﬁglst% ﬁ%otg pggéﬁggﬁﬁge&l%fj%g‘%e%bﬁp q§\/thi n a

pl asm d vectmfgculite RistuRE sidH 4% 18vkbrfieor BADMS SFitthei@6R) thd@pbnibaetagr i um
or viruses g g., vaccinia, fow pox, adenovirus or lentivirus vectors).

Prior td0l odifegnuleted ipgsthasepith apokayyateylens.ethes arioyicbdnjeifer ®800 0 an

i mrunol ogi cal _partner. t.hat provides T.cell h e.g., a,carrier nolecule).
25 Al ternat iR?EtF%V,Eat S?}Bﬁ?ﬂ Pt ?U@p%rgfqn, Ry Barﬁ'ﬁ%%ds(twcﬁ]ﬁé IR 2 onj ugat ed

i runol ogi ¢ &jauciRhdltSliposSRL a3k ICOM. Ofhel sApblfs RRFARDBR Bfmilk@d RAtky pept i de.
Wil e any suitable carrier known to those of ordinary skill in the art may
be enpl oyedxipicnkesushas Gaceapol dalingeasp osscosityn r ofaythei formwhaedtin enlry t he t ype

of carrier wl| pically v dependi ng on the node of admi nistration.
Conposi t i ondogdex %@W“Lﬂ@éﬁo@%y%ﬁ}g‘ﬁ?‘i %ﬁgﬁﬁl}cﬁ’é&f ornul ated for any
appropri ate manner of adm nistration, -57 WO 02/16413 PCT/ EP01/ 09646
i ncl udi A4§ for exdnping prefgpied #mbodimgnt, Hgsaljuvanigxstear inclusies deeeryulgination
i ntracrani al i ntraper, togﬁa.l , sé\t,ﬂlhgcut aneous and i ntr.anmuscul

bifd

adni ni st r at i9rf meaPRosphory AR ORGP ARG B, A7 C"g{rs‘??%fé‘?‘% Pons
are bi oconpahshil gnd 3POMPIRYIRVER, RE dcPHED hlflvﬁc_blﬁl/odm,csf hadsy r@ﬁéa@gﬂn]gtent s,

the forrmulation preferably 5 provides a relatively constant |evel o
active conpaeoewositiohesbee the @33 eis quenched with cholesterol, as described in WO
96/33739. Other preferred formulations comprise an oil-in-water emulsion and
20  tocopherol. Another particularly preferred adjuvant formulation employing QS21,
3D-MPL’ adjuvant and tocopherol in an oil-in-water emulsion is described in WO
95/17210.
Another enhanced adjuvant system involves the combination of a CpG-
containing oligonucleotide and a saponin derivative particularly the combination of
25 CpG and QS21 as disclosed in WO 00/09159. Preferably the formulation
additionally comprises an oil in water emulsion and tocopherol.
Additional illustrative adjuvants for use in the pharmaceutical compositions
of the invention include Montanide ISA 720 (Seppic, France), SAF (Chiron,
California, United States), ISCOMS (CSL), MF-59 (Chiron), the SBAS series of
30 adjuvants (e.g., SBAS-2 or SBAS-4, available from SmithKline Beecham,

Rixensart, Belgium), Detox (Enhanzyn®) (Corixa, Hamilton, MT), RC-529
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enbodi nents, however, a nore rapid rate of release imedi ately upon

adm ni stration may be desired. The fornul ation of such conpositions is well
within tweot/esed of ordinary skill in the art using knownCT/EBOMWNIGHSES.
[l'lustrative carriers wuseful in this regard include mcroparticles of

pol y(l acti de-co-gl ycolide), 10 polyacrylate, |atex, starch, cellul ose,
dextran and (€Cogxd,i Hemil@nhMT) hndisthemaminealksiblangedminitie 4 phosphatdsdGR)c| ude

supr anol ecul ar, bi qvectors lich co i .se a non-_ |iquid. hydrophilic re
(P e sk i s datar ped g Rendifs Uos. B Syokmmticnuch eyaliies Vet 1y,
an external Y I & AT Phich | q&r@% ' :
phosphol i pi c?ln s(g{éo?.)’gi@ %Egﬂsc a}tlent l\ﬁﬁbi%,ai%l, 254 gﬁ% %@Hﬁfﬁrgﬁeo% WO
15 94/ 20078, thaMOeBdireBids, Qihd oty oA Flens 6(h8) adjiventaisoehras théseadeséritedciaiyaund
contained within a sustained rel ease formul ati on depends upon the site of
i npl ant aPi 0993394904t e and expected duration of release and the nature of
the condition to be treated or prevented. In another illustrative

enbodi nent, bi odé¥hemipisferradi aljospiscndudg edjyvant naequdsyofzibe general formula

pol ygl ycol atﬁ) are enpl oyed as carriers for the conpositions of this

i nvention. $lftable bi odegradabl e m crospheres are di scl osed, for exanple,
in US. Patent Cﬁ%@? 288 5,075,109; 5,928,647, 5,811,128; 5, 820, 883,
5,853,763; 5,814, { ,05% 3’7,609 and 5,942,252. Mdified hepatitis B core
protein carrier Whakehnym issi0, Asisdebard dedCi0)- VR i®L, 4088 oaRbenyd fGr,ences
cited therein, will also 25 be useful for many applications. Another

il lustrdPivelldrrier/delivery system enploys a carrier conprising

2Lt B oL AR o B SRR Ol ol

5,928,647, which are ca ass I'-res oxic T

| ynphocyt e r@apeRigsa ?ﬂy@xﬁkﬂ%ﬂenﬁé’tﬁer%faﬁdﬁéﬁ? férinfdd (0OWReRit a9 Hefech e
invention will "often further conprise 30 one or nore buffers (e. g.,
neutral buf fasdé8, pedfenablyot-2phmegiracierdbly Pethed? sehpanent is Cays roblgorbly €5-

(e.g., glucgse, nnose, . sucrose Qr dextr . nnitol, protej.ns, ..-58 WO
02) 16413 PChnBlY] GERAOSt B’éﬂ%‘g‘?ﬁ tﬁ?@@ﬂ(yi’r a@ﬂ?ﬁ% a;%“astfglﬁ&ﬂg%eé‘&él of &he

ant i oxi dant 1 I ~ h I hi one,
adj uvan't1 g (éj.oﬁ 9%%8%??1&%%%%%% géeI)u,p&lseoll%gggg's1 %f pﬁ%ﬁ?ﬁrﬁ% ?é?ltr?ﬁ% ation
i sotoni ¢, hyndtmnstcpeferabigkiny theypage dni-d % Preférned Ipblyosyetbyleze eterpiasnt ,

suspendi ng agents, thickening agents and/or preservatives. Al terpatively,
conposi t i onsclseteg feom F@S@HPWF%%IHPP:o?PIYﬂ‘Q’e%‘eYPePBT9h1ﬁ‘P%‘(ﬁ gthenep OXD’ﬁg‘éiﬂﬁnF‘l zat e.

9-steoryl ether, polyoxyethylene-8-steoryl ether, polyoxyethylene-4-lauryl ether,
polyoxyethylene-35-lauryl  ether, and  polyoxyethylene-23-lauryl  ether.

20  Polyoxyethylene ethers such as polyoxyethylene lauryl ether are described in the
Merck index (12" edition: entry 7717). These adjuvant molecules are described in
WO 99/52549.

The polyoxyethylene ether according to the general formula (I) above may, if
desired, be combined with another adjuvant. For example, a preferred adjuvant

25 combination is preferably with CpG as described in the pending UK patent
application GB 9820956.2.

According to another embodiment of this invention, an immunogenic
composition described -herein is delivered to a host via antigen presenting cells
(APCs), such as dendritic cells, macrophages, B cells, monocytes and other cells

30 that may be engineered to be efficient APCs. Such cells may, but need not, be

genetically modified to increase the capacity for presenting the antigen, to improve
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The pharnmaceutical conpositions described herein may be presented in unit-
dose or nulti-dose containers, such as seal ed anpoules or vials. Such

cont ai nee0 0At@13 ypical ly sealed in such a way to preservRCTEROIEW96M6 | ity
and stability of the 10 fornulation until use. In general, fornulations may
be stored as suspensions, solutions or enulsions in oily or aqueous

vehi cl es. Alactvaimniandlor, man@mamqmlfdht |TC®IH respamsosiothagn antiyuiper effeqieger n a

freeze- drledc |t| n requirin nl add on of sterllel

carrier i m‘réﬁl BDF ’6‘?‘3? galngﬂé‘n Téhﬁf r‘?ﬁel‘@ﬁ { & | TBAERES Hg‘%a
treat ment 15%37% fo PESIRG blfral b@qgoﬁat@dlhc GAFRES] Vhodts SHanbloERer
herein in a%%g 3/ é tegélgég,r% ra@é nmens, |nc udi ng e. gﬁa?ora o8
parenteral , fludy adeorgass, mcrluahagamabr, amhpbntnﬂmmﬁsm&ls,aand mdynbmastqiegausn and
f or mul atlon is well known in the art, some of which are briefly discussed
bel ow f oP gé‘H@g%elchVWé’§ @rxeppgengicr&llfon. In certain applications, the

phar maceuti cal conpositions disclosed herein 20 nay be delivered via oral
adni ni stration t&emimprofered gsbedimhnts tofi depresanp dsientiomuse dandribie cldy aul at ed

be. encl osed HFASHRAPE. MFeas g, SuiREn PresEring B Lepariug i afp hiEjiy o0k ™
compr essed | by Pk RlrSay 9id SRRl 92018013t 2008 difQl¥ Hkd bndvite 1 000

of the diet 5 The act1ve conpounds may even be incorporated wth
exci pi ents aodelfdtive) as tahghyksimlopicd adjuyest fobledicitmp| prophylmicca theedpbets;
troches, capsul es, elixirs, suipenm ons, ﬁr ups,, wafers, and thg | i ke

(see, faP exRHHMOr WEMHNEH G¢e dimgermanand, emgfﬂnﬂ/aﬁevzﬂ%aé%é y2410- 4:

Pt ont 5, 6415815, 11y SeberibRhitd b e {ithincE M inde gty stns

Tabl ets, trqsoRse iPkil Smtli?ﬁﬁﬁkﬂd&@t%ﬂtﬁnﬁ@prdohéﬁ@s [Rydiades)OvisiBI iivirro)ameinf a
vari ety of additional conponents exanpl e bi nder, such as gum -59

WO 02/ 16413 abiiry EPOkE 096 pEOCEST agbmmnﬁ anfeg?@e iveith I@gh qEficienehi ang theje pbilith -

corn’ star ah O gt e &t ot EoRIRRE DiendriGr et (et pE R Rheerdd L, &5
as magnesi Ur@xﬁ%e%érsgéc?ﬁc %&@s@rf%&@ﬂibﬂ@% Hs 184 Che 3Bt SHHERRR; foundCdPSe or

saccharin may or a flavoring agen such as peppermnt, oil of 5
wi nt er gr een,deodriheeltsyinfiavar &xmgvo,\idrsuthn mod(fwglendntlc célty armcsmampéq:bshl e,

it my contain, in addition to materlals of the aI|

carrier. Vard Yoﬂ? PRSI INKGRUON; oA A RltpmatyE &R rﬁan%%U %ﬁg rgEreRd f’ s

otherw se mygiity, [JABePBYRIAR! cdif BAIRE dxBSomes) may be used within a vaccine (see
Zitvogel et al., Nature Med. 4:594-600, 1998).

20 Dendritic cells and progenitors may be obtained from peripheral blood, bone
marrow, tumor-infiltrating cells, peritumoral tissues-infiltrating cells, lymph nodes,
spleen, skin, umbilical cord blood or any other suitable tissue or fluid. For
example, dendritic cells may be differentiated ex vivo by adding a combination of
cytokines such as GM-CSF, IL-4, IL-13 and/or TNFo to cultures of monocytes

25  harvested from peripheral blood. Alternatively, CD34 positive cells harvested from
peripheral blood, umbilical cord blood or bone marrow may be differentiated into
dendritic cells by adding to the culture medium combinations of GM-CSF, IL-3,
TNFo, CD40 ligand, LPS, flt3 ligand and/or other compound(s) that induce

differentiation, maturation and proliferation of dendritic cells.

30 Dendritic cells are conveniently categorized as "immature" and "mature"

cells, which allows a simple way to discriminate between two well characterized
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dosage unit. For instance, tablets, pills, or capsules may be coated with
shellac, sugar, or both. O course, any material used in preparing any
dosage uwo of/oim3 10 shoul d be pharnaceutically pure and sSPOBERMG9ed6l y
non-toxic in the anounts enployed. In addition, the active conpounds may
be incorporated into sustained- rel ease preparation and formul ati ons.

Typi cal | y, tphes&ypes: mHewavensthisi htmemitaienshatld seisbe abuutued. b déchidetdie |
active compound or nore, although_t er.centage of the_active

i ngr edi ent ( PPSHRY, mYermerhate HFfpacs OBéH&Q‘T}gP‘éﬂloé‘nd apgeAmdEHE | Se15e et ween
about 1 or A§IRY4 A9 ; ' iﬂg@, t he
total for w%ﬁ?ﬁgﬁrﬁﬁg? %.II’ al I?‘/]?[Btahlggﬁ gépoa% ?%r]gnggt&ﬁ/lﬁﬁlé%%%g{]o&%sg i n Ig%%:h

t her apeut i caloki¢lagsetvith e g ickpRsiomYf TRy REqGRer et nandbghraepay. tTid a
sui tabl e dosage wi |l be obtained in any given unit dose of the conpound.
Fact ors Suchmasresphenpiype tis typisallz ¢hanaeferizgd §y a fowirargipecspion i thase mearkers, r out e
of adm ni stration r oduct el.f |ife s wel |l as.ather..pharmacaol oqi cal
conai der at | onb areh BHEEER A seiieceipoBRueS i Bl 15 Ee PORGROBAE: | ng
such . phar magedhdsCRlanfi 081834l Bt MINS, addicdSmdiehles AeMAl icabs4 ahd daSOEegneNd
treatment reginens nmay be desirable. For oral admnistration the

conposi t i onsostimulamrp mesiemesi (agen€Dd, GRB0, €P8alanddrEiBNvel y be i ncor por at ed
with one or nore excipients in the formof a nouthwash, dentifrice, buccal
tabl et, oral sprayPCOmaywehéralydk uaneabdiyd attiapaiicedtidé of theliddn®idn (or

Al ternatively, the active ingredient may be incorporated into an oral

sol ut i oA0sudioriden ove oghwit Aauidn gtheerpburinelor thate they| gnsedadn petitpeplideas o1 v

bi carbonate,. or dispersed i.n a.dentifrice, of added in a .

Cher apeut i cAmmpneRr R der o, e fottprbseE ondhe R Glitofhuc Sheb rmeieetnn
water, bindeps; (RS ghckeex PivaYahing ABeRhcutitA2BbRPosiRdE ’Bo%;prﬁﬁfé such
hunmectants. Al'ternatively the conpositions may be fashioned intoa -60
02/ 16413 PCTraapfeticd9®8 mayaltieat beomselofart thempéusicnpurpatesay doscripeddedeinnder
t he tongue oy otherwi se dissolved in the mouth. In certain circungtances

it will be TRABYEE 1 8 8ROFi deivensh delpler Hak defePisat deRgH{iosTt PIORs a3H8T osed

herei n re al: i | At ran 3 3
ot ¢ apertt oragiertig cell By B tred 0o SHAURL ook inCfankiéeon fhat occurs |
skill ed artiigawiyo.solrevbb akd eh rawee tthngfediion o demdrivedcelisorfoexammpple, may U. S

Patent 5,543,158; U S, Patent 5,641,515 and U. _S. Patent 5, 399,363. In
certain enifsaeiaHKbs pesigred BHES any msthode kpQwn iphs i dachas thpgsedesgabed of

phar macol ogiiﬁaWby 97/24447, or the gene gun approach described by Mahvi et al., Immunology
and cell Biology 75:456-460, 1997. Antigen loading of dendritic cells may be

20 achieved by incubating dendritic cells or progenitor cells with the tumor
polypeptide, DNA (naked or within a plasmid vector) or RNA; or with antigen-
expressing recombinant bacterium or viruses (e.g., vaccinia, fowlpox, adenovirus or
lentivirus vectors). Prior to loading, the polypeptide may be covalently conjugated
to an immunological partner that provides T cell help (e.g., a carrier molecule).

25  Alternatively, a dehdritic cell may be pulsed with a non-conjugated immunological

partner, separately or in the presence of the polypeptide.

While any suitable carrier known to those of ordinary skill in the art may be
employed in the pharmaceutical compositions of this invention, the type of carrier
will typically vary depending on the mode of administration. Compositions of the

30  present invention may be formulated for any appropriate manner of administration,
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acceptable salts may be prepared in water suitably m xed with a surfactant,
such as 10 hydroxypropyl cel lul ose. Di spersions nmay al so be prepared in

gl ycer ol woozui4e3 pol yet hyl ene gl ycols, and m xtures ther POT/EROIDIS4S Oi | S.
Under ordinary conditions of storage and use, these preparations generally
W ll contain a preservative to prevent the growth of m croorganisns.

Il lustrati vencp:lh@mgafmucxmle,f topical s oial alslasalf epudosgle dntitienous eintiactanid,

sterile 15 .aqueous s i ons Orfgfr Fersm nd stagrlle powders for the
ext enpor anedl peﬂ‘%‘f?& a?P ST PUS 1y Ay 2 HF%‘S% 1%t i ons or di spersions

(for exanple, see U S Patent 5,466 468 In all cases the form nust be
sterile and nust Gaeriersifior upowithia SUéktpbmnacw&tcaba@pp@%qmq'a%bmcwp@s&l@t s. It

must be st abI r{H{&dﬁﬁo Bg §h‘%%§§§ﬁ%418 %0 értalﬁrgﬂl%%ﬂ{seﬂ?en n%hﬁhgg re?&%bﬁus'[ be

preserved agai i'ng Ctl 0 i Croorgant s suc

bact eri asangyrbued -a TRl icBhstsRN 1dvel SofS Qbi@Nt codiponehtS FEeAIeO NIHTESthetM
containing, for exanple, water, ethanol, polyol (e.g., glycerol, propylene

gl ycol , and enibgdinenss| ylmqvmnei gingrsol rapign dratcheof |lt€é€)a§e s imedintelymi Rpaw es
th f d/ t abl | f dit t

exanpl e, by SRS GEToRE, of datiely. T termulalivn oY pifheoniy TG Rarsil Bitifice o
the requi rec{h@%vteL%k Srdinary A&l i gﬁ{ﬁret%glgt Rov fe@ﬁlﬁlgh&n ﬁm&gﬁvebbfaﬁﬁﬁs use

of surfactants e prevention o ion o roor gani snms can
facilitatedusgfulain otisis antgdedctincludd midtoparticlesingél pobglaotide-cd- gil_YC(ﬂldEDrm e,
par abens, chl orobutanol, phenol, sorbic acid, thinergsal, and _the |like. In

many cadls, Hoﬂya\ﬁlﬂlﬂltebéa%’ﬁaeﬁtéF%lQ@H’tﬂ@s‘? néexite aachhelikeqge Qther {llstrai¥eany| e,
h
S or o ASILRE e PR RO ARSREOL BN SN Ty

del ayi ng allgﬁlithyd}B hilielcofx@n@] & crésk Uiiked polynResdriRr Gt digdsdchaidy iand, - 61
WO 02/ 16413 PCT/ EPOl 09646 | n one enbodi nent, for parenteral adm nistration

in an aqueowtlgmlhtl ah exteneal bgeicpmpTising LA apwhinhilica sPppouAd, esush b§ a

necessary an e..li |d di | uen f S h..suff ent
saline or gl I *Fﬂ:i%eg 6§r’tl c 13#%&&% gelégd%;fl %‘?ftﬂ-‘lrjg apglécﬁlggp%l\ivy
sui t abl q5f 0r94V2U07§V®09V§21=/237@1r§r{HJW@|%/06@@FCUTH@%Mn@BF' acfie @&ﬁf}bﬁr@em S
adm nistration. In this connection, a sterile aqueous nediumthat can be
enpl oyed widohtabeedk vathint @ suscdmedofrelshsel [foinmlistien alepends upgit thef sitdreof

one, dosa be dIS ol ved in

resent discl osur exa e
Ps ot oni ¢ Na(aniaﬁf%‘PPo rF&teegB‘hé%XPe ffb<lyrat nlgggelmtseofm %d@F‘%c‘Pl@gﬂ?es
flui d or i nj&gﬂﬁgn% bg%a@F%g?§ggnéht e of infusion, (see for exanple,

"Rem ngt on arnmaceuti ca I'ences" 15th Edition,

In another illustrative embodiment, biodegradable microspheres (e.g.,

20 polylactate polyglycolate) are employed as carriers for the compositions of this
invention. Suitable biodegradable microspheres are disclosed, for example, in U.S.
Patent Nos. 4,897,268; 5,075,109; 5,928,647, 5,811,128; 5,820,883; 5,853,763;
5,814,344, 5,407,609 and 5,942,252. Modified hepatitis B core protein carrier
systems. such as described in WO/99 40934, and references cited therein, will also

25 be useful for many applications. Another illustrative carrier/delivery system
employs a carrier comprising particulate-protein complexes, such as those described

in U.S. Patent No. 5,928,647, which are capable of inducing a class I-restricted

cytotoxic T lymphocyte responses in a host.

The pharmaceutical compositions of the invention will often further comprise
30 one or more buffers (e.g., neutral buffered saline or phosphate buffered saline),

carbohydrates (e.g., glucose, mannose, sucrose or dextrans), mannitol, proteins,
-58 -



10 pages 1035-1038 and 1570-1580). Sone variation in dosage wl|
necessarily occur depending on the condition of the subject being treated.
Mor eover wWéor/idawdran adm nistration, preparations w || of PCOEPGIGIpteef er abl y
nmeet sterility, pyrogenicity, and the general safety and purity standards
as required by FDA Office of Biologics standards. 15 In another enbodi nent
of the i nvempolypeptiddseorc amposididsosuchdissglyoinedaiexidants, rhagtepestitsy gglatingl i n a
neutral or salt form strative hat maceuyti cal | y:acc able salts

el ude ¢ he aagits sifus PBAAS ST Bblafignad AR e SPPUETAGRERLBE | ne
protei n) anqpWhefderahe r&aiurRbnYdibnit Ry RGNS o@wegﬁlysdygbmﬁé wiltPfhe BIGSP! €.
hydr ochl ori ¢ or phosphoric acids, or such organic acids as acetic, 20

oxal i ¢, tar todr iac,recipieaé| i snspeaduhgt ragents k ethicRehing fgentedamnd/oth preservatees.
carboxyl _groups can also be derived frominorgani c bases such as, for
exanpl e, SsodMFHAHEHAs SPBRYSIioNmBhilinPresent YNGR maY rbe fRyBviaifdas 2 and

such organi q &@ﬁlﬁsﬂ@as i sopropyl am ne, trinethylam ne, histidine, procaine
o 1y te. . . . o .
and the l|ike? “Upon ‘fornulation, solutions will be adm nistered in a nmanner

conpatible with e dosage .25 fornul.ation and jn such ampunt as.is .
Cher apeut  cal |y JTPAUBTOEeus] coRpPtint SRRPG: SR oo s PUReniRy i faital |
sol vents, d'd%F@ of A HeEE Bontalh€R Gh@Sas SOMd MGoultd bHERAS, SABH icBAGHRY al
and antifungal agents, i1sotonic and absorption delaying agents, buffers,
carrier sol uré¢ apgicalbuseret iiosach aolvhpitdspresarde tthe sterilike .andhstabuBty of tlsuch

medi a and agents for pharmaceutical active substances is well 30 kpown in
the art 10exdeprulpviprail 25e-anin eaprralntPERBIRIASIMEY oP HBFH 35 SUSPRISHPEL i bl e

with the actgi i i eF 4t i ra o j .
cont enpl at e ioBS 9 R b s b alslS! SREH LGP ksl Rick
i ngredi ent s paMPOEItISA nitey beGoreAdh atfestze-atiod theditOnpapiringondy thelhwlitihi afe
“pharmaceutical |l y-acceptable" refers to nolecular entities and
conposi ti ong dt¢rde ligvideseripr werpediately palarée gs& or similar untoward reaction
when admnistered to a human. 5 In certain enbodi nents, the pharmaceuti cal
conposi tions may Tie deieioparent of yitabi¢ rdasiag adndsieamsnt regiatmt fornysisndiieor
ot her aerosol delivery vehicles. Methods for deljverin enes, nucleic
aci ds, 4Ad PBPIGUE CompeYiiensoHescibFd chergn: & thvarighg Ly tgangRe FPSRRETSs o
sprays has descrj be e. L U nt; , 3 a
Pat ent 5, 802&%{;&8& LiCe 30 grea,l, t%é“&'%‘{aul’ve‘@a%eg?’%%ug‘%éﬁ‘%?ﬁg ?12(% rgﬁrgglgﬁ&m
212cr1 0|c2)ar :3 EC;aﬂnﬁﬁ(sjﬁrﬁidm&d foamendge, Btwel known {Lotherael, |sethe el vatdsie akk9B8efyar 2;
-2):81- an
( ) iscussed below for general purposes of illustration.

In certain applications, the pharmaceutical compositions disclosed herein

20  may be delivered via oral administration to an animal. As such, these compositions
may be formulated with an inert diluent or with an assimilable edible carrier, or

they may be enclosed in hard- or soft-shell gelatin capsule, or they may be
compressed into tablets, or they may be incorporated directly with the food of the

diet.

25 The active compounds may even be incorporated with excipients and used in
the form of ingestible tablets, buccal tables, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like (see, for example, Mathiowitz et al., Nature 1997 Mar
27;386(6623):410-4; Hwang et al., Crit Rev Ther Drug Carrier Syst
1998;15(3):243-84; U. S. Patent 5,641,515; U. S. Patent 5,580,579 and U. S.

30  Patent 5,792,451). Tablets, troches, pills, capsules and the like may also contain

any of a variety of additional components, for example, a binder, such as gum
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| ysophosphati dyl - gl ycerol compounds (U. S. Patent 5,725,871) are al so

wel | -known in the pharmaceutical arts. Likew se, illustrative transnucosal
drug del iweny1d4m3 t he form of a pol ytetrafl uoroet heyl ene BOpEBO0OISAH ri X 1S

described in U S. Patent 5,780,045. 15 In certain enbodi nents, |iposones,
nanocapsul es, mcroparticles, lipid particles, vesicles, and the |ike, are
used for thdragatanthliece¢iancashstaieh, ongglaisn; texoipients, sucthas ¢iealeigm phospleate;i on

into suitabl g host .cells/organisns. |ln particul ar he. cogposi tions of the
resent 1 nvelRGRTAS BE STATSrER SBPhARG S TSI Saheand BRE4 n
lipid parti %%icaﬂt,' SRASRMagfbsitfr 's&hf‘ate;aaﬂaa'@%%@f%hﬁlg %Eené <ih NANQRASE! Cl e
or the I|ike. ternatively, conpositions of the presSe I'nvention can be
bound, eit hdacteeeval ertharinomay e -addedbeatilavoring apére, swohf ascpeppérnsinttoitafri er

vehicles.. The fornation and _use, of |iposone and |i posone-Ilike preparations
as pot enPi alWigteugreen o4 ehesry Havuings aWhpenithe dAsags WHOEMIE asgappyle; # MRk art

f . ' i 8 dul. L 307210
Takakura, NCORGYS nafRidon " HO6R R BRI b M el SA oper,,
Exp Biol. 198fteAwl ndS(6%)pr8&ht 8 cdihgabi to othérvwlisRawdify e pBysigalGarmiEithdSy st .

1995; 12(2-3):233-61; U.'S. Patent 5,567,434, U S. Patent 5,552,157, U.S.
Pat ent 5, 563l084g8; unit.S Fapdngance, %ablas, B#ls, angapsulss eyt batcosted owtisghrellagach
specifically incorporated.herein b eference in its entirety). .

Li posomes ha?\‘}_garbé)éﬁbqﬁ@edgg ﬁ%‘&ré%’s?rﬁ%lw[%afﬁsegfﬁh SRR aB}élder_S p%rgfg?% are
nor mal | yodi fghbgiy! b%ehérhﬁeaﬁﬁﬁltg cl?yur@t BRI SbQERHIE Sonldat US TEe Tark&ldts
suspensions, -63 02/ 16413 / EP01/ 09646 primary hepatocyte cul tures
and PC 12 ceinidoyeRenhehdditiomt thalactivel cBnpdunGhemy H® @orf®eate® Snto sustained-
265(27):16337-42; Miller et tal .,.DNA Cell Biol. 1990 Apr;9(3):221-9). In
addi tion, | ipl3a%rRISPHAUOR pLIOMUIAHENTINA | ength constraints that are typi cal
of viral- based delivery systens. Liposones have been used effectively to

i ntroduce genes, Bypicallyothesel forgutlationg willneantaie at leastaghont 9, 1% rofythe qctive
e e B S s LI SHAR TP AL, 10 °

l'i posomgs de@firsRObe ARAER AN ) oRTEREABE 6 b¥inleBn VORI MRS adESRRAVSO, OF
unacceptable toxicity after systemc délivery. In certain enbodi nents,

| i posones arar T0% rednbreooti thiozgiplat orpvasme hedttharnaal fdmulatiper satuiailyarihe

aqueous nedi um and spqnt aneously form tilanel]ar concentri.¢c bil ayer
vesicl es (alXRPUpkoheiKg cOmPaFR(ain ‘?P(QEJ F’@Ee‘{twi% )u_sefuf' composition may be

prepared is such a way that a suitable dosage will be obtained in any given unit dose

\J

of the compound. Factors such as solubility, bioavailability, biological half-life,
20 route of administration, product shelf life, as well as other pharmacological
considerations will be contemplated by one skilled in the art of preparing such
pharmaceutical formulations, and as such, a variety of dosages and treatment

regimens may be desirable.

For oral administration the compositions of the present invention may

25 alternatively be incorporated with one or more excipients in the form of a
mouthwash, dentifrice, buccal tablet, oral spray, or sublingual orally-administered
formulation. Alternatively, the active ingredient may be incorporated into an oral
solution such as one containing sodium borate, glycerin and potassium bicarbonate,

or dispersed in a dentifrice, or added in a therapeutically-effective amount to a

30 composition that may include water, binders, abrasives, flavoring agents, foaming

agents, and humectants. Alternatively the compositions may be fashioned into a
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Alternatively, in other enbodinents, the invention provides for

phar maceuti cal | y- accept abl e nanocapsul e fornul ati ons of the conpositions of
the preseab2idaventi on. Nanocapsul es can general |y entrapPCOEpaNes i n a
stabl e and 15 reproduci ble way (see, for exanple, Quintanar-Guerrero et
al., Drug Dev Ind Pharm 1998 Dec;24(12):1113-28). To avoid side effects
due to intraadet en mluthmfoymeﬂlatmayémlpimd ngdess theonguer aif othervpse dissdlesd
(sized around 0.1 may be designed using polyners able to be degraded in
vivo. Such gafs®PEd- can be made as described, for exarrpl e, by Couvreur et
at., Crit Rev Ther Drug Carrier Syst. 20 1988; 5(1) -20; zur Muhlen et al.
Eur J Phar m Bi opHBrertainogiscuppstancsy 3 Wllhé’ﬁS@Slra‘ZérdelﬂlV@t thg phaymageittical | ed

TrERAPEUTI C HEFRERS A Pty par@ialty, ByrbELSSRY . artRniily, BCSVT

phar maceyt i GakapePRRRAILY 0P NftradéeHeNny . besﬁcmpﬁﬂoracmyar@avdmsmbv&mo tiResiingpt ment
of cancer, particularly for the imunotherapy of colon or colorectal

cancer. |n artien, evhedioffewhischt ire  fwrdrep oddsciibads anexsmplsedn tQ. tS.eRatebi east ,
or non-smal | u arci nonn, i cal h onposit i i be. usef ul
for treating” %gt heé’\t gjgwﬁo @te@&gg?]s’}-gpﬁna ?/3% g)lafeﬁf osogéé ?ggn%o‘?e&a%ose
met ast ases expy. t h

neT Epoas g0l oRRieril, mm@%ﬂ%ﬁ% Bhipo aHdc?Soar‘rspfégflP o Gopbbichlogically
are adm ni staecepthtil® sats may be Iptepatqqomcwhtby suitabbyr mixeldoeitded sarfactant, spetedser abl'y

a human. A patient rraé& not be afflicted with cancer. Accordl dgI Y,
the abot8 pHEAMRKYEIADY llulo(% m@éﬁppr% Ay He0 (hschrepatedr By @hicerale liqui

devel oprent cPaFyeﬁlc}&rrpos C(ﬁg 4fd %ﬁ)&ﬁ‘ltes Fnere Rl ot T UinGLe d\Maé;' ??(ﬁﬁgﬁser

Phar maceut i rons vacci nes may be  admnistere prior
to or foll owfngomige Gimabsd, e@@s&br@hrmbnmenemumm aogthiar a presavapet tesuch
as admini stration of radiotherapy or conventional chenotherapeutic drugs.
As di scussedrevsalthe siawinplmicaeerganignst he phar maceutical conpositions may
be by any suitable nmethod, including adm nistration by intravenous,

i ntraperitoneal, IlGstranive qﬂmsnadeaticalsfuhnmsaitréﬂmsfor initatzhia sae indluder atdeiteal ,
anal , vaginal, top| cal, and oral routes. Wthin certain _enbodi nents,

i mmunot # r apiIUGRYy BRIUHERS P& iSPRIFIORN endpsterile; RowHershiqr g GRIFRPOEATERYS on
the in vi Vmgﬁd\,}m&&cﬁ{ %)ﬁgtegl Elﬂgct Q%Qﬁ%gf o?%ﬁ;@emaﬁéngor %xaﬁﬁ@ §& frast

agai nst tu atl on ne res
Patent 5,466,468). In all cases the form must be sterile and must be fluid to the

extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of
20  microorganisms, such as bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol,
propylene glycol, and liquid polyethylene glycol, ‘and the like), suitable mixtures
thereof, and/or vegetable oils. Proper fluidity may be maintained, for example, by
the use of a coating, such as lecithin, by the maintenance of the required particle
25  size in the case of dispersion and/or by the use of surfactants. The prevention of the
action of microorganisms can be facilitated by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and
the like. In many cases, it will be preferable to include isotonic agents, for
example, sugars or sodium chloride. Prolonged absorption of the injectable
30 compositions can be brought about by the use in the compositions of agents delaying

absorption, for example, aluminum monostearate and gelatin.
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15 nodi fying agents (such as pol ypeptides and pol ynucl eoti des as provi ded
herein). Wthin other enbodi nents, immunotherapy nmay be passive

i mrunot hav@apy16413 n whi ch treatnent involves the delivery PET/AB&ENIs46ni t h
established tunor-i mmune reactivity (such as effector cells) that can
directly or indirectly nediate antitunor effects and does not necessarily
depend on an i nt dBtonhestboilimantefos pateateral Bdanpibeaionongn aspeeust sotutivg) khe

include T | ]s. di T.1 h ) + i
T yotyt detiion Seiad DR RS Bt St pecRAR il e SRS RBaC REE yertiied o' ©
cel I's (such jasodBtwiigkutficldnt salffe! s F@@?’sel Y TRERKpHfc@st hé{l@oﬁlg ls!ﬂiuhblgsr afeel 1's),

B cells and antigen-prelenting cel such as dendriticC cells an
macr ophages )especirilyssiitableafor patkayerqisi dietrqmnueonlds dsubeutanaons And ehtkapesicomsalor s
and antibody receptors specific for 25 the pol Eept ides recited herein may

be cl oneé_, @QHF’@%@EP%nB] s FRINEstian,y 3 stRrge 3¢l W@%F@t&an@feé‘&lﬁed_cel I's
for adopti V%g%pﬁ&la& rt@@(osg'%ff &l 9F %€ L\}tsipwt o V{Eé ﬂés)émbﬁisa%ﬂé.neﬁoﬂ 25

sufficient qu es for adoptive i nmmuno apy by growmth in vitro,
descri bed hexeainple, Cdt dusage apaydbd dnsvddoin 1 ad pdngbtargc Nadylseludioh iage rithgeci fic
effector cells to several billion in number with 30 retention of antigen

recogni t i on adfed;ite ol 09 emiveif | hyjpdeumactysishBuigdr or igecied jah the mreposed| sitgr

diti t.ypi [ i.nt iy t .St | at i WLt ant iy 1. i
The - 65" o DR e PR axpisb koo BrEmesi s Belhaclth shidRk PElle BULER, L5,
and non-di vViglbeg16BeiBs 4Rl 1570-1330)1066he 3REMEon il AFSEO SR GetdsSarRPlokp@nt i des

as provided hérein nmay be used to rapidly expand antigen-specific T cell
cul tures in depeieiing ongibaesoatidion futhel gibjest baingbieeated. cloteovenrfor human
s e TR e g B T s A
using ot andan R ERER AT abf phiBTTARRS At AR PO ON BRMGR! | des
ant i gen- pr esemilamly. cel | s can be transfected with a pol ynucl eoti de havi ng a
pronoter appropriate for increasing expression in a reconbinant virus or

ot her eXpgressi on1gymbRRt efboliiniedf of Aheidverti®t, 1€lcbmpbationts fistiosddBér@Ry nust

be able to grow and distribute widely, and to survive long termin vivo.
St udi es havenahowre t hésrmplatedur éd efaf egteviralceldrs calt béorm.nduceBluswatgyeow i n

i d i N i b | al .S b d.
St mulat i on HRTHRCERiFSRpobee fult G e b g8 Yot BRED MG Bocver
et al., | mﬁm}rﬁ&b?%@% &‘é’%rééﬁi) jazla’wﬂigl?Z%eefo}éleé‘l\ﬁﬁ{ Rkl Yeid@ sy&GCt or

expressing a polype recited hérein may
as, for example, hydrochloric or phosphoric acids, or such organic acids as acetic,

20 6xa1ic, tartaric, mandelic, and the like. Salts formed with the free carboxyl groups
can also be derived from inorganic bases such as, for example, sodium, potassium,
ammonium, calcium, or ferric hydroxides, and such organic bases as
isopropylamine, trimethylamine, histidine, procaine and the like.  Upon
formulation, solutions will be administered in a manner compatible with the dosage

25  formulation and in such amount as is therapeutically effective.

The carriers can further comprise any and all solvents, dispersion media,
vehicles, coatings, diluents, antibacterial and antifungal agents, isotonic and
absorption delaying agents, buffers, carrier solutions, suspensions, colloids, and the
like. The use of such media and agents for pharmaceutical active substances is well

30 known in the art. Except insofar as any conventional media or agent is incompatible

with the active ingredient, its use in the therapeutic compositions is contemplated.
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introduced into antigen presenting cells taken froma patient and clonally
propagated ex vivo for transplant back into the sanme patient. Transfected
cell s mw®e2/144e3 nt roduced into the patient using any neaRCT/ER@MI¥646n t he
art, preferably in sterile formby intravenous, intracavitary,
intraperitoneal or intratunor adm nistration. 20 Routes and frequency of
admi ni st r at iSepplefmentagy tahdye prgmedients cap adsot b iecorphaaied i ibtod theegampositipns we | |
as dosage, w.l !l vary fromindividual to_ individual, an y be.readi]y
oot bl | ohed i afRatanalmmatal Hectrte g eleray o o FecylRY (Rl

CoNMposi ti oNg ANRHHARE e o Bt PRARETLA! HRYie br Wimifl BAfowaRd (Backion when

i ntracut aneous, I ntranmuscul ar, 1 ntravenous, intradermally or subcutaneous),
25 i nt r anasaldinmigtereg. tp adyon@spi rati on) or orally. Preferably, between 1 and
10 doses may be admi nistered over a 52 week period. Preferably, 6 doses
are adm gi st er ed Jn @rtainNéBbotBEntsf tht pRRhicenady ddaRPokiEbny angi Balidlprsedray be

given periodically thereafter. Alternate protocols nmay be appropriate for

i ndi vi dual patinemasal spraysi inhblation,oand/droother actnsoldalivefy wehidepoMsthadsder, when
adm ni ster eg]ﬁgs descri bed qbove,d is (gagatb e of 3 .Elr (é)lgrottilng g{l finti -t unor

i mune r espdTEETIEEETES, BYCIP1E AE105 1 1% BB HToEIRATEIOGR SHECHY 1© &€ BT V¥at ed)

| evel . Such e3ReRREI SRRy LRas T [dREGHelY e FERUT] BIPhER: 875635908 U-§6 VO
02/ 16413 PCIT/ EPO1/ 09646 "~ antibodies Iin a patient or by vaccl ne-dependent
gener ati on dfatenyt5o304,212. eflfikevice, thel dediveryapiaivgs afsirlgi intiangsal heicypabiteld ' s
tunmor cells in vitro. Such vaccines should al so be _capable qof causing an

i mune AB8spdfdns (hakenagadd b, an GopPPbek Redeassi 1:93% %‘%rcghg(l%gggiﬁ i‘ﬂfg e
frequent renissi . 60T i r j =1 S i.val) 5
i n vaccinate %ié(?gli%%?@@ C%%%gﬁlggﬂ{l% @o’ ng-)'vpeaatlt:ég?%gpesgg 7;12?? % %ltsé %qulla{é)\g}r{ler al ,
for phar magguhd pidrm@aesniesl irftQneilndsey ADBraGE GaNMiicdsd) Glrag deliver ol ¢he

pol ypeptides, the anmount of each polypeptide present in a dose ranges from
about 25 pg feun ing prdytetrrijuaspetherdene simpegbmatrgode describsdvinl U. var Valgnt h ¢ he
si ze of thegp@d&g, but will typically range fromabout 0.1 m to about 5
m. 10 In general,”"an appropri ate dosage and treatnent regimen provides the

active _conpound(s) in an apouynt sufficient to provide therapeutic_ and/or
pr ophy! act | c be&’éf qu.tanSu%rﬁb%‘HF‘é%tﬁor@é’S%?ﬁ’b@aWSﬁPsflb?seqml%Waég‘f &bl 18Kt ng an
i mproved clipl¢als vgéih‘ég’,”ﬁld(tﬁe Yike, R Sed Fcfﬁ“cﬂ@ rJdﬁ?EiongP@E’coﬁ@%hSﬁseoPr
partial, or "longer disedse-free ’survival) 1Tn treated patien as conpar ed
to non-treatiksl fasdneninventioIC iA@S 86itdble Hospr@Exjosaniigns. NI epdreis@ar) S t 0 a
tunor protein generally correlate with an inproved clinical outcone. Such
i Mune r esp@ABWSsiHays génteapregeife invgntiomimaay be formulated for delivery either

encapsulated in a lipid particle, a liposome, a vesicle, a nanosphere, or a

=

20  nanoparticle or the like. Alternatively, compositions of the present invention can be

bound, either covalently or non-covalently, to the surface of such carrier vehicles.

The formation and use of liposome and liposome-like preparations as
potential drug carriers is generally known to those of skill in the art (see for
example, Lasic, Trends Biotechnol 1998 Jul;16(7):307-21; Takakura, Nippon

25 Rinsho 1998 Mar;56(3):691-5; Chandran et al., Indian J Exp Biol. 1997
Aug;35(8):801-9; Margalit, Crit Rev Ther Drug Carrier Syst. 1995;12(2-3):233-61;
U.S. Patent 5,567,434; U.S. Patent 5,552,157; U.S. Patent 5,565,213; U.S. Patent
5,738,868 and U.S. Patent 5,795,587, each specifically incorporated herein by

reference in its entirety).

30 Liposomes have been used successfully with a number of cell types that are

normally difficult to transfect by other procedures, including T cell suspensions,
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using standard proliferation, cytotoxicity or cytokine assays, which may be
performed using sanples obtained froma patient before and after treatnent.
-67 WO 020 621:31PCT/ EPO1/ 09646 EXAMPLE | a EXPRESSI ON OF PO/NMEROREBAGTI VE
CRIPTO- 1 I N HUMAN LESIONS Ti ssue Non-involved Prenalignant Lesion

Carci noma Epithelium TA TVA Col on 25/193 (13) 26/65(40) 10/13 (77) 122/168
(73)** | M prin®ry (hepitotyte Sulbimms tand [PE7 12 3ils R3DeiseB r Pan MielsCham 589901 7)

%; ?32( (ob) Sep BT B U377 SRTRS of PRt L] pinly P8 AR 24180 o
L 178/ 14 .Q1) % * i i ) i

pi thel 1 m SAiEDR, fdsbnics ake 20 MODNI B Ok REAITES, GFERT WIS o) s

(80) nenopdasal dBeAP systdns. 2ipobBmeSR)ve Bdel sBB effdétBre(yBR) irrodudedHones/ 10

(90) Borderline: 10/10 Endonetrium 10/28 (36) post-nenopausal 53/91 (58)*
Hyper pl adi adyariegy sugssoyadiherapquiic) agentss \4UZYMIEDS VITESeS, Atpnsortion) factofgst j s

0/ 3 29/ 51 (5 tric BRRENANEha T RKEIOHES 2 SoMeBOBPSuteckh 121 (AR AR, (3D

Furthermore, he use of liposomes does not appear to be associated with autoimmune

responses or unacceptable toxicity after systemic delivery.

In certain embodiments, liposomes are formed from phospholipids that are
10  dispersed in an aqueous medium and spontaneously form multilamellar concentric

bilayer vesicles (also termed multilamellar vesicles (MLVs).

Alternatively, in other embodiments, the invention provides for
pharmaceutically-acceptable nanocapsule formulations of the compositions of the
present invention. Nanocapsules can generally entrap compounds in a stable and

15 reproducible way (see, for example, Quintanar-Guerrero et al., Drug Dev Ind
Pharm. 1998 Dec;24(12):1113-28). To avoid side effects due to intracellular
polymeric overloading, such ultrafine particles (sized around 0.1 pm) may be
designed using polymers able to be degraded in vivo. Such particles can be made as
described, for example, by Couvreur ef al., Crit Rev Ther Drug Carrier Syst.

20  1988;5(1):1-20; zur Mubhlen ez al., Eur J Pharm Biopharm. 1998 Mar;45(2):149-55;
Zambaux et al. J Controlled Release. 1998 Jan 2;50(1-3):31-40; and U. S. Patent
5,145,684.

CANCER THERAPEUTIC METHODS

25 In further aspects of the present invention, the pharmaceutical compositions
described herein may be used for the treatment of cancer, particularly for the
immunotherapy of colon or colorectal cancer. In other embodiments the
compositions can be used to treat breast, or non-small cell lung carcinoma.
Typically the composition will be useful for treating patients whose cancers express

30 cripto antigen and/or whose metastases express cripto antigen. Within such
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Adrenal Cortex 1/3 (33) Bladder 0/6 23/39 (60)** Renal 0/18 Prostate 0/9
5 TA= Tubul ar adenoma TVC = Tubul ovil | ous adenoma | M =Intesti nal

met apl asive0 92/188tat i stically significant expresson in car CPODERGL/9¢4r
non-invol ved tissues Exanples 10 Exanple 1.6 : Over-expression of Cripto

I n cancerous tissues. -68 WD 02/16413 PCT/ EP01/ 09646 Real-tinme RT-PCR (U.
G bson. 1996uetikdsorthe Rbawracenticab coppysitignsudesaribesl benepnpare adrmmstaredig oy i pt

sbundence, i \ ATy 2365l 0 uBRRC R PR, W e 5515
speci ficity Qfy GidPbo aﬁﬂ&écﬁf\%itﬂnean\éﬂ‘lﬁhﬁlc%oﬁ%gl PAhd ad¥ovE" phRfialthiRag00d

vacci ne candidate nmust fulfil. 5 Total RNA is extracted fromsnap frozen

bi opsi es or cosipbsitipne snaysbagselt idPpreventethgedevelopReahef .a Jatcat oRNA tfeabma
normal tissues is also purchased fromlinVitrogen. Poly-A+ nRNA is purified
from total mﬁergf%fg%ct@\wgéé taeEt: né?ﬁerng?ggwgaggmggqsaqo eYacgines, By sbe

(Ver sari uor ORER Ghebribf b &Mk RRTyR eI ALY WS IRAY, ore
(forward pritraima Guenae admIkEEatREEFFAAGRHAATCAASInventiiifl IcBehibihdiapewticer se

primer sequence : TGCTTCTCTACCACCACCTAATCA, SEQ |ID NG 8) and probe for
real -ti ne RAMER Afplisceisedaboye. adumigigztioned the pPharppscutivalpedmpasitignsdnaypr i ner

Express software usin ef Opt 1,.0NS . . | £.Lcatlon.

condi tions. bﬁeé’l 2 L§'l %Pétgpfe%arg%ﬁé&rfsﬁgl&gﬁ sagén%th%ﬂ)@o}HW%doﬁ%’ fs%%ljgﬁ ét%eall’CR
protocoliyg uShidgindscifir Odubch@HUEFS Sirltraf ikl lihkedbri\AnaExRAaME1, dpicARambral or
each reaction. Either Sybrl or 20 TagMan detection is undergone, depending

on the eval uautesl sanple. In case of Sybrl detection, Sybrl dye (Mol ecul ar
Probes) is added at a final dilution of 1/75000 for real- tinme detection,
and TaqMan pr obe Wahidndektaidembotidinedts Ciimonbiiettpicinal &8)actne im@ahothermpy,

detection is performed in a Perkin-El ner Biosystens PE7700 system using
convent i onalin which treatment relies on the in vivo stimulation of the endogenous host immune

system to react against tumors with the administration of immune response-

15 modifying agents (such as polypeptides and polynucleotides as provided herein).

Within other embodiments, immunotherapy may be passive immunotherapy,
in which treatment involves the delivery of agents with established tumor-immune
reactivity (such as effector cells) that can directly or indirectly mediate antitumor
effects and does not necessarily depend on an intact host immune system. Examples

20  of effector cells include T cells as discussed above, T lymphocytes (such as CD8+
cytotoxic T lymphocytes and CD4+ T-helper tumor-infiltrating lymphocytes), killer
cells (such as Natural Killer cells and lymphokine-activated killer cells), B cells and
antigen-prefenting cells (such as dendritic cells and macrophages) expressing a
polypeptide provided herein. T cell receptors and antibody receptors specific for

25  the polypeptides recited herein may be cloned, expressed and transferred into other

vectors or effector cells for adoptive immunotherapy.

Effector cells may generally be obtained in sufficient quantities for adoptive
immunotherapy by growth in vitro, as described herein. Culture conditions for
expanding single antigen-specific effector cells to several billion in number with

30 retention of antigen recognition in vivo are well known in the art. Such in vitro
culture conditions typically use intermittent stimulation with antigen, often in the
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I nstrument settings. & values are cal cul ated using the PE7700 Sequence
Detector 25 Software. Ct val ues are obtained fromeach tissue sanple for
the targavOnRMAII Ct X) and for the actin nRNA (Gt A). As theT/ePéivmssncy of
PCR anplification under the prevailing experi mant aI conditions is close to
the theoretical anplification efficiency, 2(C"' & value is an estinmate

.1

of the 30 metsgndevel eysolgeds (sucéxraédmatanﬂém@fdmﬂmgrfée ﬁﬁlll% Asmatedabave.ed

with respect to Actin transcri evel val.ue of sts_the
candi dat & alETGEREAF AR RO o mEovidedh il Pl sPl Yo HIRRY elpfnd

anal ysi s, uShigendREificIPes Cikites YRSrdeekd SEARAte AaiSiBht sfmiel@nelymy and
35 mat ched normal "colon from6 different patients and 48 normal tissue
sanpl es. A ifagkbthetipyect lnnpawisulayn aotigen-pesentingc obldy; tsuctrasard¢ndsitiched

3 nor m ¢ Pasipager BEToctE t dIPTHORTE ORIt o Fos CFlind THHe. HbbPEOFLL PO UZ‘Q;
Bl agdor (51 )T BBNAG e St ticsgr FAFAR P Bie pfporCgbioicod s\ g™

Bra5) / CerswundardGethmiguds Wl QHO\(JﬁJQI) thé katl | B exantipléear(tfeenpudsentmsy Wels
02/ 16413 PCT/ EPO1/ 09646 / Heart Ileum (11) / Kidney (Ki) / Liver
(Li, Lil, Licey b transfpspd( mith a pollypwiiept%d@axleg Ndyromot@s amraaugte( &)

O/ar y (O/) ; ggﬁ?r{gec%préf fon B%nfewmgﬁﬂﬁtz‘}umslgr éthglaéfbtrg%{o?l' s@s{eﬁf’.‘—a}ﬁmfd

Pl acent a (Pi‘)1
10  effector cells for use in therapy must be able to grow and distribute widely, and to

survive long term in vivo. Studies have shown that cultured effector cells can be
induced to grow in vivo and to survive long term in substantial numbers by repeated
stimulation with antigen supplemented with IL-2 (see, for example, Cheever et al.,

Immunological Reviews 157:177, 1997).

15 Alternatively, a vector expressing a polypeptide recited herein may be
introduced into antigen presenting cells taken from a patient and clonally propagated
ex vivo for transplant back into the same patient. Transfected cells may be
reintroduced into the patient using any means known in the art, preferably in sterile

form by intravenous, intracavitary, intraperitoneal or intratumor administration.

20 Routes and frequency of administration of the therapeutic compositions
described herein, as well as dosage, will vary from individual to individual, and
may be readily established using standard techniques. In general, the
pharmaceutical compositions and vaccines may be administered by injection (e.g.,
intracutaneous, intramuscular, intravenous, intradermally or subcutaneous),

25 intranasally (e.g., by aspiration) or orally. Preferably, between 1 and 10 doses may
be administered over a 52 week period. Preferably, 6 doses are administered, at
intervals of 1 month, and booster vaccinations may be given periodically thereafter.
Alternate protocols may be appropriate for individual patients. A suitable dose is an
amount of a compound that, when administered as described above, is capable of

30 promoting an anti-tumor immune response, and is at least 10-50% above the basal

(i.e., untreated) level. Such response can be monitored by measuring the anti-tumor
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| Prostate (Pr) / Rectum(Re) [/ Skin (Sk) 15 / Skeletal muscle (Sk_Mi) /
Small intestine (SmlIn) V Spleen (Sp) / Stomach (St) [/ Testis (Te) 20 /
Thyroi d Mdy2/164Thy, Thyl, Thy2) / Thynmus (Thym , ) ThynR2 PCTERech®eds Tr,
Tra) Real-time RT-PCR reactions, using Sybrl detection, were al so perforned
on a set of 7 25 lung cell lines: / CRL-5803 (Carcinoma, Non-Small Cell
Lung Cancer anfibpdjes ined patiene or b¥ rvaéering-Aependenstegneration of rytelyticeoffiepiior gelde) /

CRL- 5807 (B hi I i, -S I L] L Ca /
G- 2810 ( Adant ot il o SRieah A Rer PRI, g renn st Vi hes BRHRE bise' be
(Carcinoid, chpiifle BF MM dn imfaGhe P&PondeAHSNRER © AP TRproV&] 8Biddl dut&nke

pl eural effusion) / CRL-9609 (Normal |ung, bronchus, ‘epithelial, virus

t r ansf or ned)(e.gl., OB frigquepCagrgissionsa complefee ox paitial anlpngemdisgase-fiice snrlival)
ef f usi on and 2 colqn cell lines: 3& / CRL-2159 eEICarci nong, Oecurp Dukes'
B) / OCP- 238 VAERe; RASCYS a5 RIMDIER Ot P TASSale BRI | Uy SREFFELader &

| ung tunor %ﬁﬁﬂfceﬁﬂgfﬁ%ﬁ%oé’iﬁ&% #AdSAcHiE f&frﬁ[ﬁgi orféo&tﬂlﬁlloe\'%o‘iﬁﬁﬁﬁd&%e

results on orect bropsies and nornal tissues are s Igures 1,

2, 3 and 4andudt bNedohbpypeptiid pResEhtri@uddse rafpes dtdm labo@s2 520 e t 5 ang pen
Figure 5. -70 WD 02/ 16413 PCT/ EPO1/ 09646 Sybr detection' TagMan detection'
Col orectal tkgnof howtr s Suitallp sloshsized il vasy | wille thaugizeerf B pAfSAL er Wik ng

5/6 5/6 pat 't}ef‘ﬁ%asﬂy range from about 0.1 ml to about 5 ml.

10 In general, an appropriate dosage and treatment regimen provides the active
compound(s) in an amount sufficient to provide therapeutic and/or prophylactic
benefit. Such a response can be monitored by establishing an improved clinical
outcome (e.g., more frequent remissions, complete or partial, or longer disease-free
survival) in treated patients as compared to non-treated patients. Increases in

15 preexisting immune responses to a tumor protein generally correlate with an
improved clinical outcome. Such immune responses may generally be evaluated
using standard proliferation, cytotoxicity or cytokine assays, which may be

performed using samples obtained from a patient before and after treatment.
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Aver age over-expression fold 200 90 in over-expressing patients Mdian
over-expression fold 64 (22-724) 20 (4-397) (m ni mum maxi num Col or ect al
tunor vemnsoe2/toaey age normal tissues2 Nunber of over-expPE€BEPOHIYIGIOH 4/ 6
pati ents Average over-expression fold 10 12 in over-expressing patients
Medi an over-expression fold 11 (3-22) 7 (3-32) (m ni mum maxi nun) Nor nal
ti ssues wi t EEXAMRBJEE tlaanscript | evel 3 (normal -to- Spleen (0.5) Spleen
(0.75), ovary tunor ratio) (2)a Table 1 : Cripto expression in col orectal

tumors and EXPRESSIONUOF IMMUNGRENCTIVE €RIPTOW T BUMANLESIONS

colorectal tunors and a panel of normal 5 tissues using 2 detection

techni ques Man and ) ar di o\ Taghvan d 1 i nvol ved
6 patients él‘nl measur es ﬁ}%ﬁfeg‘: B%g i npﬁﬁé@g?%se?lEEMerea?g?m%t ection
was undergone on 6 different pa ienti,. 2 Transgﬁhgt | evel in col orectal
tunors was conpared to both matched érmal col nd_aver age of _nor mal
tissue trandedlpt | evel 25/H8 G3) A noP®&P(E0) ssueltVdsd A7h gﬂ%%f%@?}*ﬁt | evel
when it is higher than one fifth of IMolorectal tunors trabdZt(490*f evel . 4.
Ovary has n@tomaesn eval Udad32@)i n Cri pl@3@yH3) experinent. Table 1, Figures 1,
2, 3 & 4 cl gaptiashow t harsgqizpt o, while being narginal |y 58188 @9pressed in
normal adult tissues, is highly overfﬁ,gglrlﬁﬁgsd AdleRorgg Ority of colorectal

tumors, w ;[ noﬁﬂgg M§L: EXRE §9Si on rat ey Aore thap 5§n fol dyo/ Moy gRY&Y

Figure 5 es Cripto’is dramatlc?ly over essed 1'n"a hung tunor

cell line (CRL-5815). Cripto tunor associ ated is therefore a
sui t abl e vad¥E#é candi dét'g’o{]é)t reat both col or él%i'gbnd I 3éa<ro¥8}e*r*
patients. 20N@xSmpll&ed: Luamigoni ng of Cripto-1 c-DNA from | ung/3fifo®@1e |
lines. -71

Tissue Non-involved Cystadenomas Serous Mucinous
Epithelium
Serous Mucinous
Ovary 6/7 (86) post-  6/14(43)  0/7 4/10 (40) 4/5 (80)
menopausal
23/40 (58)
25/48 (52)

3/9 (33) 3/8 (38) 4/8 (50) 9/10 (90)
Borderline: 10/10

Endometrium  10/28 (36) post-menopausal 53/91 (58)*
Hyperplasias
18/30 (60)  68/96 (71)*
Cervix 4/25 (17) 40/74 (54)*
Testis 0/3 29/51 (57)**
Embryonal Carcinomas Seminomas
19/19 (100)** 10/32 (31)
Adrenal Cortex 1/3 (33)
Bladder 0/6 23/39 (60)**
Renal 0/18
Prostate ' 0/9

5 TA=Tubular adenoma
TVC=Tubulovillous adenoma
IM=Intestinal metaplasia
** Statistically significant expresson in carcinomas over non-involved tissues

Examples
i0

Example 1.6 : Over-expression of Cripto in cancerous tissues.
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WO 02/ 16413 PCT/ EP01/ 09646 Total RNA was extracted using TriPure reagent
from 107 cultured cells of 7 different lung cell lines (see section 1 for
t he conplvede2/kd4s3 of cell lines). Total RNAs were pool edPCHEHIINRDIR was
purified from pool ed total RNA on oligo-d(T) magnetic beads (Dynal). 250

ng of, nRNA re. antifi on of the nRNA is
perfor med by g&réfgé mo Vi?%érﬁ%‘ﬁ?ne%‘? 5% 1?16‘3‘??} FoeeTERAE dy e
(Mol ecul ar ansemw Wéé@rg%t@r%mﬁgatpﬁ%d o€ Wﬁlﬁweégy
(Invitr ogen)alwlnrmllelmqar é?hmt yaifr$ ictitieshtto eptablishothe yurnen specifisiiyytofh Cripto
transcri pts. expRissionashich menhpwm cileRon a Bl Biccipe dandwdateemust ilfibed wi t h
TAP (Tobarco Acid Pyrophosphatase) and were ligated to a specific RNA 10

ol i gonucl eotydley pThe;d LgaLRA dfNAIARGLRRIAR %b&ﬁang H R N9
GencRacer f gﬁﬂsﬁw Toia RV gy Cﬁ@s’ag%}f?@el i SR POPAGR o

GeneRacer fl
perforned o 41@5 B‘Fﬂf@%@%@fm at‘;‘§i’ W@aéﬁéreéw fi5ipg phigo-gi magnstic
(forward prbeugs (@efqaﬂén@lanumm BRANEOSOIRTONEed b}SEQedtIDﬂNﬁllmﬁtf}and 15
reverse 1y i n@Verss@Uue NBRRad U RIBAGHESAKE o n SEQ ID NG 10).
PCR reaction was done with Advant age I Taq DNA pol ynerase (Cl ontech)

(i thSEﬁ?fﬁ’g“%ﬁ Pl GoniAl o E@ﬁe @é’fﬂ@bﬂf%%% PaaRre

variation at 92 @E ?BHRI@ TERR SA-F C1ARTE QI n the
20 native veH3 foq\@al U@e ?C@namﬁl lgatien aieedes] ecb@mhm agenesi s.
Exanple B : PmnmEbmn I&umyr Btpreysi goftwaremong defsat dptied famTaq;Manu n ani mal
nmodel s 25 Thamplifisafiogeohditibys. of the antigen of the present invention can be
verified by imunizing rabbits and mce using various neans of

| nmuni zat | O“Reallﬂﬂ’f‘eeféacudﬂg%@h%@ihbl%& M drlinEd BlRIF@ PIR. potdchR Mrush pi heeror
reconbi nant protel S!ﬂzﬁf?ﬁ &“Kla'Ré B Efehi £l§i%n"“Et er 1l or
generatign o c@ﬂaenc t!a?cuo ! E aég ﬁtheQalu a% 1€ % 8 E]%?tl
Cripto speci y é? ep ,2)50 rf?:r 3
rotein usin r odf'ng
lOCripto or fr ﬁ\@ﬁﬁ%a@g m@r@m@gg«gﬂ@%ﬁr )?I%S]Ire@]e g
encodi ng  Cr figiecdion is WEP@W@ fusa BerkiorElmsp Biosysigras %Ey&ot%st%éwg %ventwnal
denonstrat e OFirRent sefingaoériialiies yare galcalated - usgyentheePE&700e Pequgace Detector
i mruni za25 onSofffaresGhvilaes ae pbiited dooni cagh taynasan@i¢ forahd tagétmoRMA (CtX)
sequence sel agtfedtheactin mRNA (CtA).

:s:t
Ur—_u

As the efficiency of PCR amplification under the prevailing experimental conditions is
close to the theoretical amplification efficiency, 2“*“® value is an estimate of the

30 relative target transcript level of the sample, standardized with respect to Actin
transcript level. A value of 1 thus suggests the candidate antigen and Actin have the
same expression level.

RT-PCR analysis, using Sybrl detection, was performed on a set of colon tumor and
35  matched normal colon from 6 different patients and 48 normal tissue samples. A
TagMan detection was run on a set of colon tumor and matched normal colon from 6
other patients (reactions were run in triplicates) and 48 normal tissue samples.
Tested normal tissues (and the abbreviations used in graphics) are shown below :
Adrenal gland (Ad_GI)
Aorta (Ao)
Bladder (BI)
Bonne marrow Bo Ma
Brain (Bra, Bral, Bra2, Bra3, Bra4, Bra))
Cervix (Ce)
Colon (Co)
Fallopian tube (Fa_Tu)

40

45

AN NN N YR NN
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i mmuni ze rabbits are GHQEFARPSRGYL (13 amino acids, SEQ ID NO 11), and
QEEPAI RPRSSQRVPPMG (18 am no acids, SEQ ID NGO 12). Synthetic peptides are
40 then ovopuygated to a carrier protein (KLH). Conjugat espar/e@réiommsl at ed
with Freund' s adjuvant, and two rabbits are i muni zed with each of the
conjugates. Four weeks after the second i munization and four weeks after
the third i nfulieastHsh, a bl ood sanple is taken. Anti-Cripto anti body
titers are eStilmmmndgl)in the serumby ELISA and/or Western Blot follow ng
standard proroRadey(®ge section 3.5). 45 3.2 : Nucleic acids inmunization.
-72 WO 02/ 1@41%1\;%5:%L15391.{Q&?46 pcDNA3. 1 vector (lnvitrogen) is used to
construct th; ;Lacci(g iting pfasmid. To pronote secretion of the in vivo
transl at éd pr.o 8% d to therefore induce the hunoral response agai nst

t he present ‘(n@éﬁlppd}?dﬁﬁﬁ}’d\g , nucleic acid sequence 5 encoding Cripto-1
with its own sEgertiagpef?é)de is inserted into the vector polycloning site.
The reconbi ndnOverp(@esi on plasmd is used to transforma host E coli
strain suchrap;Rlieds (PEhPa@oPand2yconbi nant strain is grown in conventional
cel | cultqur e‘/rr%gfaﬁg)mis &Bﬁg‘gerl a are harvested before reaching the
stationary p\paﬁa. Igf5 préparation using Quiagen systemis undergone
for injection i CRRRdI)si x to ei ght weeks-old Balb/c mce receive

i ntramuscul af iPrpséate iBNs of recombi nant expression plasmd. Two weeks
after the | ast Reofuec(Redn, a bl ood sanple is taken. 15 Titers of specific
anti bodi es eVi gkire@kygai nst the present invention antigen are determ ned
by ELI SAlsand(/orSk;_/ig&k u@clgl(g’ﬁ Mﬁ}ae section 3.5). 3.3 Viral vector

i muni zat'i on ugil ng etnov{sr Lﬁg)ts 20 Reconbi nant adenoviruses are effective
vectors for gendHdBEI™ A%t i on because they are capable of eliciting
hunoral and €ePPBERSPmune responses agai nst the encoded antigen. The
nucl eot i de s€éqenmashdSti ng for Cripto-1 protein with its own signal
sequence couvdTeetid (Teprted in an appropriated Adeno derivative viral

vector. ooThe adenayi (ehyr §&9MPhANtpyegct or could be administrated to mce
by differ ent‘,zqqh&ggsg%h 1hpt)rﬁl cular, intranasal, intradernal,

r

a

subcut aneous or It'onea After two week , blood sanples could be
taken and thé g efﬂa? bodi es elicited exami ned. Additional
experinments to neasure the cellular inmune response could also be
performed. Real-time RT-PCR reactions, using Sybrl detection, were also performed on a set of 7

25  lung cell lines:
CRI-5803 (Carcinoma, Non-Small Cell Lung Cancer, large cell, neuroendocrine,
metastatic site : lymph node)
CRL-5807 (Bronchioalveolar carcinoma, Non-Small Cell Lung Cancer)
CRL-5810 (Adenocarcinoma, Non-Small Cell Lung Cancer)
CRIL-5815 (Carcinoid, lung bronchus)
CRL-5865 (Adenocarcinoma, metastatic site : pleural effusion)
CRL-9609 (Normal lung, bronchus, epithelial, virus transformed)
HTB-177 (Carcinoma, large cell lung cancer, pleural effusion)
and 2 colon cell lines:
35 v/ CRL-2159 (Carcinoma, Cecum, Dukes’ B)
v" CCL-250
Fresh biopsy normal tung tissues (Lu(ucl), Lu(IVG)) and a lung tumor tissue (LuTum)
were also performed as control.

<

30

A NI NN

40 RT-PCR results on colorectal biopsies and normal tissues are shown in Figures 1, 2, 3
and 4, and in Table 1. RT-PCR results on cell lines are shown in Figure 5.
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Table 1 : Cripto expression in colorectal tumors and normal tissues.
1. Transcript levels were calculated in colorectal tumors and a panel of normal

tissues using 2 detection techniques :

TagMan and Syb

r. Regarding Cripto,

- TagMan detection involved 6 patients and measures were done in triplicates,
whereas Sybr detection was undergone on 6 different patients.

colon and average of normal tissue transcript levels.

colorectal tumors transcript

level.

Transcript level in colorectal tumors was compared to both matched normal

. A normal tissue has a high transcript level when it is higher than one fifth of

4. Ovary has not been evaluated in Cripto Sybr experiment.

Table 1, Figures 1, 2, 3 & 4 clearly show that Cripto, while being marginally
expressed in normal adult tissues, is highly over-expressed in a majority of colorectal
tumors, with an over-expression rate of more than ten fold. Moreover, Figure 5
indicates Cripto is dramatically over-expressed in a lung tumor cell line (CRL-5815).

Cripto tumor associated antigen is therefore a suitable vaccine candidate to treat both

colorectal and lung cancer patients.

Example 2 : Cloning of Cripto-1 c-DNA from lung tumor cell lines.
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I m dazol e gradient (possibly in presence of a detergent) in a phosphate
buffer. 3.4.2 : Protein inmunization 25 Rabbits are imuni zed,

i ntramusovd ariepixzeveral tinmes at several week intervals WCTVEP#1&®646DI nant
purified protein, formulated in the adjuvant 3D MPL/ @21 Three weeks

after each i nmuni zation, bl ood, sanpl are taken. Ant| ant i bad
titer is est9n i g (g&tragied, HSH %E’IPS)@ rqagents rom ‘Q‘B?d CRigs of i

anti-Cri pt o diffefenblingseBdinge(see aQCélﬂml 1sfor gt eoanptigte \lae%Qfe}ciH lBleél Totd RNAst i on
3.5) using thereppooled,edndrmRBiAN veasd putified debnn gpompaal ognli RNl cwndligoldT) 3. 5

| mrunol ogi C%a%‘&ﬁeoﬂéﬁs ags@ep. 0250CgPbe- mmmlﬁﬁ‘é awdn%rs cD%A Hyrtials,

response 4 0 S IRRddTIHE AN il 5o ﬁgg@gg@ Rroff i %?ﬁftg
anti body "tit | r B e W ng
materi al har'b&Hg r}g‘ @E'Y Po 316 o@llc??félgg BeHesC Ir\IAf u‘f"l‘s pstB f’lﬁedco‘{f’lnﬁg HE® used
for such tegeneRacerctachnejosy, flEregen é\ﬂ’tlﬂdéésu@se@les@éplﬂﬂﬁﬂgn 10ff mly pldlsi bl e
peptides), olengdfl tfangerifteimRE¥ wae trsated enthdlilPt mRISAGY eGrs prere docppmesiswitly cel |
lines (see SBEPI PToback®r AciBOPSidphespiftake) iafi@SwereOlightelly st £sspatifiCORNZ! | s
:) nat havey gga%e;a SRE! Ofhe! ReéPRBUGR! bs FARER Sarte écpirﬁo CONRRDARE
strains (see 'Hﬂ%‘{ SPIfB? %I‘Zi%lefx {%8%% %ﬁg sxgﬂ@%ﬁ |l§ g O|ﬂ¥

WO 02/ 16413 PereReser) fhoking Prlmﬁfﬁr |(fAtdé{B|ntP%¢‘eoﬁ:H?Dﬁ%9ﬁ? aeﬁm@é@éﬂ@écwaﬁn
3.3.1 for ampdrfremegwmi 0 mgaofl GeneRacalr cldNAcusingeggne spedifiet PER primprso(fomvagds
cells is obtpgimed sByudncansiartdyrAcEOSE ARG B QO3 T,eISEY VIl INOex;ombd nant
PCDNA3. 1yl agibde PE R §€y d‘eﬁée nu@h@c@A@ﬁcégcm@@tmgmG@mgz@,eOSE@n11§3 2).

i Gr ot f”;r:ggi %Cﬁ“?? ngﬁ .‘lﬁa%ﬁ‘l AREfaB 1 0%0g DS %fef%éa
t hen perfor OIEFE‘FS‘H nagg s ﬂﬁg CPCFPI5 Rfﬁg‘fcér‘ﬁa%l:f?f‘géd egqlé i

under st andaplésmldr@llﬂ\tltrgg@)vmh@ﬁ@ sgquep%(seﬁ%\ﬂa NQEY i wasedrowattp gisplay a
(purified recaihbnantcopomLi SEs IPrEOIM) edla $G0ThanhsteadpepMatl¢6TE) an thet

used) 150 native version (SeqID6). Native version was restored by PCR mutagenesis.

maao

Example 3 : Immunogenicity of Cripto tumor-associated antigen in animal
models

25 The immunogenicity of the antigen of the present invention can be verified by
immunizing rabbits and mice using various means of immunization. Indeed,
immunization with Cripto forms, either peptide or recombinant protein could induce
humoral immune response with the generation of specific antibodies against Cripto
and/or could induce a Cripto specific cellular immune response. In vivo delivery of

30  Cripto protein using for instance, naked DNA in an appropriate vector encoding
Cripto or fragments of Cripto, Cripto genes delivered by a viral vector encoding
Cripto or fragments of Critpo, could also be useful to demonstrate Cripto
Immunogenicity.

35 3.1 : Synthetic peptide immunization.

The synthetic peptides from human Cripto-1 amino-acid sequence selected to
immunize rabbits are GHQEFARPSRGYL (13 amino acids, SEQ ID NO:11), and
QEEPAIRPRSSQRVPPMG (18 amino acids, SEQ ID NO:12). Synthetic peptides are
40 then conjugated to a carrier protein (KLH). Conjugates are formulated with
- Freund’s adjuvant, and two rabbits are immunized with each of the conjugates. Four
weeks after the second immunization and four weeks after the third immunization, a
blood sample is taken. Anti-Cripto antibody titers are estimated in the serum by
ELISA and/or Western Blot following standard protocols (see section 3.5).
45
3.2 : Nucleic acids immunization.
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The cel lul ar response can al so be assessed by stimulating in vitro

vacci nated nouse spleen cells with the peptides used to i muni ze the m ce,
or with amooyenizleri ved overl appi ng peptides covering t hRPCWEBdI&IaH | gen
sequence. 20 Exanple 4 : Denonstration of existing Cripto specific human
T-cell by in vitro primn Immunol ogical relevance of Cripto-1 can be
further confirmed by in vitro priming of human T cells. Al T cell

| ynphocyt es, PADRNABIHL [veefes (pdtreama rip tused de|dosstyicsd the rvageigatings plaswid. PENVCs
(peri pheral ptonode rocetion | afathecal vy winshueeall progeid oamlr 0 aherefone énducpatheent s

(preferred dﬁxﬁlﬁéﬁl Jn@@raglalk@t AGe b Slventidh ta2BESEN, bhileid 9ad Jégﬁexf&el el es

predictiagn ﬁsﬁwhmtlﬁ%ﬂ‘%ﬂﬁ%bﬂfe ﬁ%ﬁ ‘Exgo(tﬂé’g ly ﬁﬁﬁ rs)
d ? 994
Chttp:// 'b.Ctmigled N G SR LR AR S AT A

[ Ramrensee, &I%ChaﬁSB 97] [ Ramrensee, et al. 1995] (http://syfpeithi.bm -
hei del berg. com Scripts/ VMHCServer.dl |/ EpPredict.htm. 35 The HLA C ass 1|1

bi ndi ng pept Tde fpqeeRcBbINANNIARINS Is af@vPrigdiciventional n@llt beiturd epbdiane
?log(r);: tsgﬁz L gﬁh‘&@ﬂl?la?e Habvedled BISR! realliBe thel sGBbary g«gzg}'ag%ié‘.‘fr) Bfe?hf"attl%g' o
% % ggla%ﬁ %‘% IJH il E%q%égne%g ﬂl&%cg SH ?IP }mge

a whol e gene- roa equitTe the full-lIength cDNA
of interest in the correct reading frarre to be cloned in an appropriate
del i very sysbinio ciglt werkswld Balb/e angs eageiye intiamesedlae igjectisins tof ge¢dmdipamidi ng
pepti des. Peptiressidnaglasinaip ffwacteckd aftbo thet hstsw@qmbnaarblo@m shihpte AR . talkdnKb

tB r anfsgemst: NPHeR P ABkcifie é’rﬁ%difeﬁ)relﬁzﬁé@eﬁghiﬁgt él?nﬂ;hﬁreglgo%m ﬁg%éﬂi 2&% A
re , ra -
PCT/ EP%l/ 096@% ﬁk%l %%g“ég%‘edé‘g ose% @ { ﬁ%@gc a CD8 response (as

defined by an efficient _lysis or g-1 FN producti on on peptide-pul sed target
celI's) are fadYiepl vecson nunupizating using YEPEH Hunan dendritic cells
(cultured according to [Romani et al.]) will be pulsed with the 5 selected

pept i des2@ndRusebihant idenosliaises &lCeffestivd eettdrs del géneéﬁasefaﬁﬁ‘)inati%tlﬁbause
several weekipty Sirk iy FQGIZ‘:CHT elidineChiofal N8d c%%lﬁ‘lafiifrﬁun e&%ﬁ&s@i galmst
fﬁgt Ip(rjgpglrjl f%ﬁ!:\(/)fl%d“'%gugegloﬁe %%0{1& E/écftaiertlcre%%%imogrtrm %r?p%o I1 1|)rope(ia’n ith 1ts g\%rrll ty
signal sequence could be inserted in an appropriated Adeno derivative viral vector.
The adenoviral recombinant vector could be administrated to mice by different
25 routes (intramuscular, intranasal, intradermal, subcutaneous or intraeperitoneal)
After two week , blood samples could be taken and the titer of antibodies elicited
examined. Additional experiments to measure the cellular immune response could

also be performed.

(17

30 3.4 : Recombinant protein immunization.

3.4.1 : Expression and purification of Cripto-1 recombinant protein

Expression in microbial hosts, is used to produce the whole protein or fragments of

35 the invention antigen for immunization purposes. Recombinant proteins may be
expressed in two microbial hosts, E. coli and in yeast (such as Saccharomyces
cerevisiae or Pichia pastoris). This allows the selection of the expression system
with the best features for this particular antigen production.

40  The expression strategy first involves the design of the primary structure of the
recombinant antigen. In general, an expression fusion partner (EFP) to improve
levels of expression and/or an immune fusion partner (IFP) to modulate the
immunogenic properties of the antigen, are placed at the N-terminal extremity. In
addition, an affinity fusion partner (AFP) useful for facilitating further purification

45  is included at the C-terminal end.
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processing of the peptide, the CD8+ |lines are then tested on
cDNA-transfected tunor cells (HLA-A2 transfected LnCaP, Skov3 or CANA
tunmor celwa@)2/164@3 Whol e gene- based approach : CD8+ T cell PCTEBOIAM&46pri ned
and stinmulated with either gene-gun transfected dendritic cells,
retroviral ly_transduced B7, 1-transfected fibroblasts, reconbinant pox
virus [Ki meWhsn [ther resqmbiant ysiraipsy a8 favailaplet the | recpmbiank dpipdnetr iisi c
cel I's. Vi ruschibadterizedt lexd theekvauation obithe &vEl of empressioprand ethe medicgemiod

pepti des si nfgthehgolabilitgen teSengindetedSprotbin by inglysis @xfeits bubavioann @ yruge used
once to aVOithLa!EE over-growth of viral T cells lines. After alternated
stinmulation, the CD8+ lines are tested on cDNA-transfected tunor 20 cells
as indicdated above. Peptide specificity and identity is determned to .
confirm the AfEMEASYBY IR APPIRRiatea CHIGHE oediHm; gt 18EUGHQR o &g mecompiaanti on.
CD4+ T-cel | protgporespression ltefal gxtrackse agDanalyzedeby SOBASE. eShomswndrmnl so
be assessed. pfeainy atei visuabited #bstsined igtls anfiMentified dlyl Westernrbide antdysigusing

dendritic ce{ﬂe%p&aﬁél%ﬁxyegﬁuer ﬂﬁ%ﬂ@fe?%@ﬁera@&' 'bg‘ye?ﬁhaofnﬂhﬁﬁiﬂatﬂfn ineBbbhid@Set O
sti mul atﬂ)thfecéf)ﬁ'??'l')s' -76 WO 02/ 164I3 PCT/ EPQ1/ 09646 Results A-
ass’l

Prediction o epi topes using the Parker nethod. 5 A-1 Cripto-1 and
-3 Cass | epitopes. HLA allele Epitope Start Sequence Score SEQ ID size
posi ti on NO A g@Bpaneidveeyalyation, ithondidierent oeopenssefithepexpaesssd anggerpasdner
117 SVPHDTW 8prdRn0stsSEQ hibow N tele@RN0E thio maose pr@fiskigEtahRidsSk aiDh@d0 SEQ

D NO 15 BhaDR thipeared férJutthiEebdMifihdORetheERrhihd6idd evBdd@in, Nonaner
72 1 QHSKE-NR 100. 000 SEQ ID NGO 17 '
The purification schemes follow a classical approach based on the presence of a
Histidine affinity tail in the recombinant protein. In a typical experiment the
disrupted cells are filtered and the acellular extracts loaded onto an Ion Metal
Affinity Chromatography (IMAC; Ni++NTA from Qiagen) that will specifically
20  retain the recombinant protein. The retained proteins are eluted by 0-500 mM
Imidazole gradient (possibly in presence of a detergent) in a phosphate buffer.

3.4.2 : Protein immunization
25
Rabbits are immunized, intramuscularly several times at several week intervals with
recombinant purified protein, formulated in the adjuvant 3D-MPL/QS21. Three
weeks after each immunization, blood samples are taken. Anti-Cripto antibody titer
is estimated in the serum by ELISA. The specificity of the anti-Cripto antibodies
30  generated is tested by Western Blot (see section 3.5) using the purified protein and
including appropriated controls.

3.5 : Immunological response assays of Cripto-immunized animals.

35  Humoral response to Cripto immunization is assessed by measuring Cripto specific
antibody titers in animal sera using ELISA and Western Blot. The following
material harboring Cripto-1 derived peptides or full protein could be used for such
test :

v" Cripto synthetic peptides (see section 3.1 for possible peptides), or
40 v protein extracts from cultures of Cripto-expressing cell lines (see section 1 for
possible cell lines), or
v lysates of COS cells that have been engineered to transiently express a Cripto
recombinant plasmid (see below), or
v' protein extracts of recombinant E. coli or yeast strains (see section 3.3.1 for
45 recombinant strain generation), or
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B2705 Nonamer 103 GRNCEHDVR 1000. 000 SEQ ID NGO 18 B2705 Nonamer 110
VRKENCGSV 600. 000 SEQ I D NO: 19 B2705 Nonaner 138 LRCFPQAFL 2000. 000 SEQ I D
NO 20 B2%0GoMomasrer 161 SRTPELPPS 200.000 SEQ ID NO 21 BevebBoiDwcsner 65
QRVPPMG QH 200. 000 SEQ I D NO: 22 B2705 Decamer 79 NRTCCLNGGT 200. 000 SEQ I D
NO 23 B2705 Decamer 103 GRNCEHDVRK 2000.000 SEQ ID NO 93 B2705 Decaner
136 GQLRCFPQAF proified geccpaiingmb aniizep(secBeztion Béchfmrantigan SRIRELPPSA 200. 000
SEQ ID NO 94 B5101 Decamer 143 QAFLPGCDGL 110.000 SEQ ID NO 25 B5102
Decaner 143 QAFLPGCDGL 302.500 SEQ I D NO 25 B5102 Decamer 150 DGLVNMDEHLV

' & A ] I fing B60
DRyt s 0 Ak ek

160. 000 SEQ Vacipation (see section 3.2).

For ELISA reactions, one of the above mentioned antigen is coated on microtiter
plates (purified recombinant protein is preferred). ELISA is then performed using
10 standard protocol.

Western Blots are realized under standard conditions with one of the above
mentioned antigen (purified recombinant protein is preferred, synthetic peptides are
not used)

15
The cellular response can also be assessed by stimulating in vitro vaccinated mouse
spleen cells with the peptides used to immunize the mice, or with antigen-derived
overlapping peptides covering the whole antigen sequence.

20  Example 4 : Demonstration of existing Cripto specific human T-cell by in vitro
priming

Immunological relevance of Cripto-1 can be further confirmed by in vitro priming
of human T cells. All T cell lymphocytes, T cell lines and dendritic cells are derived

25 from PBMCs (peripheral blood mononuclear cells) of healthy donors or cancer
patients (preferred donors are from HLA-A2 subtype).

Epitopes binding of HLA alleles prediction:

The HLA Class I binding peptide sequences (nonamers, decamers) are predicted
30 either by the Parker’s algorithm [Parker K, et al. 1994]

(http://bimas.dcrt.nih.gov/molbio/hla_bind/), and the Rammensee method

[Rammensee, et al. 1997] [Rammensee, et al. 1995] (http://syfpeithi.bmi-

heidelberg.com/Scripts/ MHCServer.dll/EpPredict.htm).

35 The HLA Class II binding peptide sequences (nonamers) are predicted using the
Tepitope algorithm [Sturniolo, et al. 1999].

CDS8+ T-cell response:

Two strategies to raise the CD8+ T cell lines are used: a peptide-based approach
40  and a whole gene-based approach. Both approaches require the full-length cDNA of

interest in the correct reading frame to be cloned in an appropriate delivery system

and to be used to predict the sequence of the HLA binding peptides.

Peptide-based approach:
45  For this approach, an HLA-A2.1/Kb transgenic mouse model is used for screening
of the HLA-A2.1 peptides. Briefly, transgenic mice are immunized with adjuvanted
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B7 Nonaner 169 SARTTTFM. 120.000 SEQ ID NO 30 A-2 Cripto-1 specific class
| epitopes. HLA allele Epitope Start Sequence Score SEQ ID size position
NO  AO20MOo Muramer 5 KMARFSYSV 668. 086 SEQ | D NO 31  A020RCDER@EN®54616

| MAI SKVFEL 349.885 SEQ ID NO 32 A0201 Decarer 13 viw MAI sKV 310.361 SEQ ID
NG 33 A020 c r 175 EM.V Sl. 128.242 SEQ | D NO 702 amer 7
ARFSYSVI W 53%%08513@8%}5%’ %%g&@m%umﬁér%w V‘eg .@b'e\gféﬁ@tl D
NO 36 B2702ysis @ity producicsypipeniids-mutedseget eeliypareyfurther analygedqimethe 37
ARPSRGYLAF 2B0n@0ys®BQ | D NO 38 B2705 Nonamer 7 ARFSYSVI W 1000. 000 SEQ I D
NO 35 B2705Hbimaa aemndraiceb/eAmYedLaeOrdda)toJRQmiani G 3P wilBbE Phlstid mathethe 170
ARTTTFM.Y 60R4Q001 BERidCD arii13a. B2 Abuben 1By  2rbRPSREMS Ap 000 ATER | D
NO. 40 8270550635;5 N ARESH S 30988 008 EQH irlOi3teq BR E‘% ig§-§)g j 37
ARPSROILAF GRA0 SERr Bom ks Fndor s BERATED, ST kH 5 oaib AL pEC 1D
processing of the peptide, the CD8+ lines are then tested on cDNA-transfected

tumor cells (HLA-A?2 transfected LnCaP, Skov3 or CAMA tumor cells).

-

10
Whole gene-based approach :
CD8+ T cell lines are primed and stimulated with either gene-gun transfected
dendritic cells, retrovirally transduced B7.1-transfected fibroblasts, recombinant pox
virus [Kim et al.] or adenovirus [Butterfield et al.] infected dendritic cells. Virus
15  infected cells are very efficient to present antigenic peptides since the antigen is
expressed at high level but can only be used once to avoid the over-growth of viral
T cells lines.

After alternated stimulation, the CD8+ lines are tested on cDNA-transfected tumor
20 cells as indicated above. Peptide specificity and identity is determined to confirm the
immunological validation of antigen of the present invention.

CD4+ T-cell response:

Similarly, the CD4+ T-cell immune response can also be assessed. Generation of
25  specific CD4+ T cells is made using dendritic cells loaded with recombinant

purified protein or peptides to stimulate the T-cells.
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NO 41 B4403 Decaner 34 QEFARPSRGY 120.000 SEQ ID NG 42 -78 WO 02/ 16413
PCT/ EPO1/ 09646 B5101 Nonaner 6 MARFSYSVI 286.000 SEQ ID NG 43 B5101
Decaner MQOBARTITFMLV 110.000 SEQ ID NO 44 B5102 NonanePCT/EPMAIYGI/FEL
150. 000" SEQ ID NGO 45 B5102 Nonaner 6 MARFSYSVI 100.000 SEQ I D NO 43
B5103 Nonaner 6. MARFSYSVI 100. 000 SEQ ID NO 43 B5103 Decaner 169
SARTTTFMLV 13esulisg SEQ ID NG 44 B7 Nonaner 36 FARPSRGYL 180. 000 SEQ ID
NO. 46 A-3 Cripto-3 specific class | epitopes. HLA allele Epitope Start
Sequence ScoA<PfidiRtidn ofsChass pepitopesrusiig@ the ARRer Methader 5 KMWRFSYSV 668. 086
SEQ I D NO 47 A0201 Nonamer 89 CMLESFCAC 103.417 SEQ ID NG 48 A0201

Decaner %16 | MAl 2 ng% NG 49 A0201 Decamer 175 FMLAGQ CLSI
128. 242 SEQTT ﬁ@gg& 3@78?él%na lPB"/:S'\/RFSYSVIW500. 000 SEQ ID NO 51 B2702

Nonaner 3 KM/RESY 200,-000 SEQ | D NO-52
HLA allele Epitope Start Sequence Score SEQ ID

size position NO:

A68 Decamer 12 SVIWIMAISK 240.000 | SEQID
NO:13

A68 Decamer 117 SVPHDTWLPK 120.000 | SEQ ID
‘ NO:14

B2705 Nonamer 33 HOEFARPSR 100.000 | SEQ ID
NO:15

B2705 Nonamer 59 IRPRSSQRV 600.000 | SEQ ID
NO:16

B2705 Nonamer 72 IQHSKELNR 100.000 | SEQID
NO:17

B2705 Nonamer 103 GRNCEHDVR 1000.000 | SEQ ID
NO:18

B2705 Nonamer 110 VRKENCGSV 600.000 | SEQID
NO:19

B2705 Nonamer 138 LRCFPQAFL 2000.000 | SEQ ID
NO:20

B2705 Nonamer 161 SRTPELPPS 200.000 | SEQ ID
NO:21

B2705 Decamer 65 QRVPPMGIQH 200.000 | SEQID
NO:22

B2705 Decamer 79 NRTCCLNGGT 200.000 | SEQID
NO:23

B2705 Decamer 103 GRNCEHDVRK 2000.000 | SEQ ID
NO:93

B2705 Decamer 136 GQLRCFPQAF 100.000 | SEQID
NO:24

B2705 Decamer 161 SRTPELPPSA 200.000 | SEQID
NO:94

B5101 Decamer 143 QAFLPGCDGL 110.000 | SEQID
NO:25

B5102 Decamer 143 QAFLPGCDGL 302.500 | SEQID
NO:25

B5102 Decamer 150 DGLVMDEHLV 120.000 | SEQ ID
NO:26

B60 Nonamer 23 FELGLVAGL 325.000 | SEQID
NO:27

B60 Nonamer 76 KELNRTCCL 320.000 | SEQ ID
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B2702 Decaner
ARPSRGDLAF 200. 000 SEQ I D NGO 54 B2705 Nonamer
7 VRFSYSVI W 1000. 000 SEQ I D NO 51 BPCOBPNare4ser
170 ARTTTFMLA 200. 000 SEQ I D

NO 52 BavOosz/Nammner
ARPSRCGDLA 200. 000 SEQ ID NGO 55 B2705 Nonaner

7 VRFSYSVIW 300. 000 SEQ I D NO 53 B2702 Decaner
3 CRKMVRFSY 1000. 000 SEQ I D

37
3

NO 56 -79 WO62116413—PCFH-EPO1L-09646 B2705 Decamer—Z—VRESYSVI W 3000
SEQ | D NO 5] camer 37 ARPSRGDL AF| 1000. 000 SEQ 1D Nf2:282705
Decaner 59 |BORSSQRVL |b6B0ame0 SEMTD NO bFLrRBRFOS Da46E)003 FSYS
200. 000 SEQ{I D NO 58 |B2705 Decaner 65 QRVLPMA QH 20Q. 000 SEQN@29NO 59
3 d 0. SEQ T D o] a
I\BﬂillgiAgEEarlnfg(ﬁ)géggoRgEgbl D No'.g%l %%)6 Norine} %ﬁ&ﬁéﬁqﬁﬁog@ﬁ. q %gb I D
NO 60 B7 Nomaper—36—FHARPSRGDE—186--000-SEQ+DB—NO-62 INB.Scd 8 an
estimate of | Bl f-time| OOIAMEEsshdb%ti on of SBRTABRECUI d 126A0Ri niSEY Ihi s
subsequence NO:30
A-2 Cripto-1 specific class I epitopes.
HLA allele | Epitope Start Sequence Score SEQID
size position NO:
A0201 Nonamer 5 KMARFSYSV 668.086 | SEQ ID
NO:31
A0201 Decamer 16 IMAISKVFEL 349.885 | SEQID
NO:32
A0201 Decamer 13 VIWIMAISKV 310.361 | SEQID
NO:33
A0201 Decamer 175 FMLVGICLSI 128.242 | SEQ ID
NO:34
B2702 Nonamer 7 ARFSYSVIW 500.000 | SEQID
T NO:35
B2702 Nonamer 3 CRKMARFSY 200.000 | SEQID
NO:36
B2702 Decamer 7 ARFSYSVIWI 300.000 | SEQID
NO:37
B2702 Decamer 37 ARPSRGYLAF 200.000 | SEQ ID
NO:38
B2705 Nonamer 7 ARFSYSVIW 1000.000 | SEQ ID
NO:35
B2705 Nonamer 3 CRKMARFSY 1000.000 | SEQ ID
NO:36
B2705 Nonamer 170 ARTTTFMLV 600.000 | SEQID
NO:39
B2705 Nonamer 37 ARPSRGYLA 200.000 | SEQID
NO:40
B2705 Decamer 7 ARFSYSVIWI 3000.000 | SEQ ID
NO:37
B2705 Decamer 37 ARPSRGYLAF 1000.000 | SEQ ID
NO:38
B2705 Decamer 3 CRKMARFSYS 200.000 | SEQID
NO:41
B4403 Decamer 34 QEFARPSRGY 120.000 | SEQID
NO:42
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5 B-

Decaner
ID NGO 65
24 SEQ I D

Prediction of C ass |
Cripto-1 and -3 C ass |
SEQ ID saexpasition NO A26 Nonaner
27 LVAGLCHQE 25 SEQ ID F NG 64 A26 Decaner

epi t opes.

epi topes usi ng the Ramensee net hod.
HLA allele Epitope Start Sequence Score
179 G CLSI QSY 27 SEQI/EPVINGsG3 A26

B-1

121 DTW.PKKCSL 25 SEQ

SVPHDTW.P 24 SEQ | D K

B2705 Nonane
NG 20 B-2 Q BSIoT
Sequence Sce

ID NO. 68 ADB610Nonam
| MAI SKVFEL 28 SEQ I D

A3 Nonaner 58 Al RPRSSCOR 29 SEQ ID NO 66 A3 Nonanmer 13 VI W MAI SK
NB5 801 A3 Debamemerl2 S¥1 W MAI SK 2&rSEQ1 D | 1€6.080 ASEQeimaner |117
NO 14 B2[f05 Nonamefr 103 GRNCEHDVR 25 BRQ:hD NOI18
LRCF 24 D -8 EF
I'pto-1 spnwefl asgéél epi topse%%ﬁﬁﬁ& al | ‘illb,blgpl { ggﬁ@%art
br-e—SEQ-+HD—si-ze—positien—NO—-A0201 Nonafer_83 27 SEQ
L NOBaREIARFSVEY 25 SEQUETBKVIND. 31 | AGR620 DESERED 16
NG 32 A0RO1 Decaner 13 VI W MAISKV 26 SRQ:4P
B5102 Nonamer 6 MARFSYSVI 100.000 | SEQ ID
NO:43
B5103 Nonamer 6 MARFSYSVI 100.000 | SEQID
NO:43
B5103 Decamer 169 SARTTTFMLV 121.000 | SEQID
NO:44
B7 Nonamer 36 FARPSRGYL 180.000 | SEQID
NO:46
A-3 Cripto-3 specific class I epitopes.
HLA allele | Epitope Start Sequence Score SEQ ID
size position NO:
A0201 Nonamer 5 KMVRFSYSV 668.086 | SEQID
NO:47
A0201 Nonamer 89 CMLESFCAC 103.417 | SEQID
NO:48
A0201 Decamer 16 IMAISKAFEL 152.124 | SEQ ID
NO:49
AQ0201 Decamer 175 FMLAGICLSI 128.242 | SEQ ID
NO:50
B2702 Nonamer 7 VRFSYSVIW 500.000 | SEQ ID
NO:51
B2702 Nonamer 3 CRKMVRESY 200.000 | SEQID
‘ NO:52
B2702 Decamer 7 VRESYSVIWI 300.000 | SEQID
NO:53
B2702 Decamer 37 ARPSRGDLAF 200.000 | SEQID
NO:54
B2705 Nonamer 3 CRKMVRFSY 1000.000 | SEQ ID
NO:52
B2705 Nonamer 7 VRFSYSVIW 1000.000 | SEQ ID
NO:51
B2705 Nonamer 37 ARPSRGDLA 200.000 | SEQID
NO:55
B2705 Nonamer 170 ARTTTFMLA 200.000 | SEQID
NO:56

-79 -



NO 33 A26

Nonaner

B-3 Cripto-3 specific class |

epi t opes.

6 MARFSYSVI

35 E FARP S RGY 24 SEQ ID NO 69 A3 Nonaner
I QH 27 SEQID NO 70 A3 Nonaner
17 MAI SKWaR2/8815EQ | D NGO 45 B5101 Nonaner

66 RV P PM5G
21 KVFELGLVA 24 SEQ I D NO 71 BO8 Nonaner
2BCBE® 11P646NC, 43 5
HLA all el e Epitope Start Sequence

Score SEQ I D size p sition NGO A0201 Nonanmer 83 CLNGGTCM--27 SEOQ 1D 68
A0201 NonaneB27036 MLAD¢cadier S || 25 SEQ | DVRRIST2WA02(030 EQ gD
| MAI SKAFEL {24 SEQ ID| NO 49 A3 Nonaner 66 RVLPME QH 29 SEQ |IDOMN3 73 B0702
Nonarmer 60 SQRVL 24, D] O 60 BOY rNesamehr 17| MUOSHAHESEGIDSEQ
NO 61. C |Prediction of ass II ep| t_opes u5| ng the Tepi topeNaeizpod
-81 WO 02/ 16413—-PCH-EPB1/09646 +—Criptro—1—and—3 ' HLA
all el e EpitoBe/08t art e Ecsgre SEQ | I§RP%§SP§VIpos AR SERAR1+ 01
Nonanmer 70 M3 QHSKEL |1.8 SEQ I D NO:57
B2705 Decamer 3 CRKMVRFSYS 200.000 | SEQID
NO:58
B2705 Decamer 65 QRVLPMGIQH 200.000 | SEQID
NO:59
B5101 Nonamer 60 RPRSSQRVL 120.000 | SEQ ID
NO:60
B5102 Nonamer 17 MAISKAFEL 150.000 | SEQID
NO:61
B7 Nonamer 60 RPRSSQRVL 800.000 | SEQ ID
NO:60
B7 Nonamer 36 FARPSRGDL 180.000 | SEQ ID
NO:62

NB : Score is an estimate of half-time of disassociation of a molecule containing this

subsequence.

B- Prediction of Class I epitopes using the Rammensee method.

B-1 Cripto-1 and -3 Class I epitopes.

HLA allele | Epitope Start Sequence Score SEQ ID
size position NO:

A26 Nonamer 179 GICLSIQSY | 27 SEQ ID
NO:63

A26 Decamer 27 LVAGLGHQE | 25 SEQ ID
F NO:64

A26 Decamer 121 DTWLPKKCSL | 25 SEQ ID
NO:65

A3 Nonamer 58 AIRPRSSQR |29 SEQ ID
NO:66

A3 Nonamer 13 VIWIMAISK |24 SEQ ID
NO:67

A3 Decamer 12 SVIWIMAISK |29 SEQ ID
NO:13

A3 Decamer 117 SVPHDTWLP | 24 SEQ ID
K NO:14

B2705 Nonamer 103 GRNCEHDVR |25 SEQID
NO:18

B2705 Nonamer 138 LRCFPQAFL |24 SEQ ID
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NO 74 DRB1*0301 Nonaner 152 LVMDEHLVA 5.9 SEQ ID NO 75 DRB1*0301 Nonaner
158 LVASRTPEL 4.3 SEQID NO 76 DRB1*0401 Nonamer 152 LVMDEHLVA 3.2 SEQ ID
NO 75 DRBELD4A23 Nonaner 59 | RPRSSQRV 4.9 SEQ ID NO 16 DRBI/EBYIGR6ddonamer
11 YSVIWMAI 6 SEQ ID NO 77 DRB1*0703 Nonaner 158 LVASRTPEL 5.7 SEQ I D
NO 76 DRB1*0802 Nonanmer 59 |RPRSSQRV 1. 8 SEQ D 16_DRBIL*0802 Nonamer
123 V\LPKKCS*LC 2.3 SEQID NO 7é DRBl*086)4 Nonaner 5P | RPRS§('N0:2). 8 SEQ ID
NO 16 DRB1*0806 Nonaner 59 IRPRSSQRV 3.1 SEQ ID NGO 16 DRB1*1101 Nonaner

11 YSVI W MA - Ori : *1101 No 152 LVMDEHLVA 2.2 SEQ ID
R SRR B e o

NO 75 DRB1* HCVA 2.4 SEQ ID NO 75 DRB1*1104 Nonaner
25 LA.VAGLGH2-8-SEQ-1-BD—No—79-—DPRB1*1164—Nenarrer—i52 1 VIVBEHEVA-3-2-SEQ | D
NO 75 DRe1*HLAeallghnaepitope | l\waxteH 2. g Sspesne®  NO $9TERBI FTHQd Nonarer
152 LVMDEHLUVA 3.2 SEQsi4e position NO:
A0201 Nonamer 83 CLNGGTCML |27 SEQ ID
NO:68
A0201 Nonamer 5 KMARFSYSV |25 SEQ ID
NO:31
A0201 Decamer 16 IMAISKVEFEL | 28 SEQID
NO:32
A0201 Decamer 13 VIWIMAISKV | 26 SEQ ID
NO:33
A26 Nonamer 35 EFARPSRGY |24 SEQ ID
NO:69
A3 Nonamer 66 RVPPMGIQH |27 SEQ ID
NO:70
A3 Nonamer 21 KVFELGLVA |24 SEQ ID
NO:71
B0O8 Nonamer 17 MAISKVFEL | 26 SEQ ID
NO:45
B5101 Nonamer 6 MARFSYSVI |25 SEQ ID
NO:43

5 B-3 Cripto-3 specific class I epitopes.

HLA allele | Epitope Start Sequence Score SEQ ID
size position NO:
A0201 Nonamer 83 CLNGGTCML |27 SEQ ID
NO:68
A0201 Nonamer 176 MLAGICLSI |25 SEQ ID
NO:72
A0201 Decamer 16 IMAISKAFEL | 24 SEQ ID
NO:49
A3 Nonamer 66 RVLPMGIQH |29 SEQ ID
NO:73
B0702 Nonamer 60 RPRSSQRVL |24 SEQ ID
NO:60
BO8 Nonamer 17 MAISKAFEL {25 SEQID
NO:61 .

C- Prediction of Class II epitopes using the Tepitope method.
10
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NO 75 DRB1*1107 Nonaner 46 FRDDSIWPQ 2.8 SEQ | D NO 80 DRB1*1107 Nonaner
152 LVMDEHLVA 5.9 SEQ ID NO 75 DRB1*1107 Nonaner 158 LVASRTPEL 3.3 SEQ I D
-82 WO 02¥Q621:31PCT/ EPO1/ 09646 NO 76 DRB1*1305 Nonaner 1RCWSROMBPMAE 3.7
SEQ ID NO 77 DRB1*1307 Nonaner 11 YSVIWNMAI 1.2 SEQ ID NO 77 DRB1*1501

Nonaner 138 IR L i DRB1* 1501 Nonamer 152 LVMDEHLVA 4.5
SEQ ID NO 7%1%%5&@%?%@@"@%&% 3.5 SEQ ID NO 75 DRB5*0101

Nonamer 13 M-W-MALSK-5 3 SEQ 1D NO67 C2 Cripto-1 specific class ||
epi t opes. HL HIgh plele pRpitope Senftarte SEQ | $equehee Stld¥corscor|eSHQID
position DRB1*0101 Nonaizeer 15 VWodMiGKVF 1. 3 SEQ ID |NO 81 DRR®%:0102
Nonamer 176 Mpf$3:@160 | NohaeR | P70IO 82 DRBUEOAA2kNerapgr 17 ed ST O 1.7
SEQ ID NO 53’2' E)\'REIl:‘QCBanN{QQg\mIBr 17 MAI SKVFEL 3.9 SEQ ID. NO 166:74 B1%0401
Nonamer 178 Y R [ Naame? | D152 LVMDEHLVA | 5.9 SEQ ID
NO:75
DRB1*0301 | Nonamer 158 LVASRTPEL | 4.3 SEQ ID
NO:76
DRB1*0401 | Nonamer 152 LVMDEHLVA | 3.2 SEQ ID
NO:75
DRB1*0402 | Nonamer 59 IRPRSSQRV | 4.9 SEQ ID
NO:16
DRB1*0703 | Nonamer 11 YSVIWIMAI | 6 SEQ ID
NO:77
DRB1*0703 | Nonamer 158 LVASRTPEL | 5.7 SEQ ID
NO:76
DRB1*0802 | Nonamer 59 IRPRSSQRV | 1.8 SEQ ID
NO:16
DRB1*0802 | Nonamer 123 WLPKKCSLC | 2.3 SEQ ID
NO:78
DRB1*0804 | Nonamer 59 IRPRSSQRV | 2.8 SEQ ID
NO:16
DRB1*0806 | Nonamer 59 IRPRSSQRV | 3.1 SEQ ID
NO:16
DRB1*1101 | Nonamer 11 YSVIWIMAI | 2.8 SEQ ID
NO:77
DRB1*1101 | Nonamer 152 LVMDEHLVA | 2.2 SEQ ID
NO:75
DRB1*1102 | Nonamer 152 LVMDEHLVA | 2.4 SEQ ID
NO:75
DRB1*1104 | Nonamer 25 LGLVAGLGH | 2.8 SEQ ID
NO:79
DRB1*1104 | Nonamer 152 LVMDEHLVA | 3.2 SEQ ID
NO:75
DRB1*1106 { Nonamer 25 LGLVAGLGH | 2.8 SEQ ID
NO:79
DRB1*1106 | Nonamer 152 LVMDEHLVA | 3.2 SEQ ID
NO:75
DRB1*1107 | Nonamer 46 FRDDSIWPQ | 2.8 SEQ ID
NO:80
DRB1#1107 | Nonamer 152 LVMDEHLVA | 5.9 SEQ ID
NO:75
DRB1*1107 | Nonamer 158 LVASRTPEL | 3.3 SEQ ID
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NO 83 DRB1*0402 Nonaner

SEQ | D NWv@$2/1ddRB1* 0404 Nonaner

177 LV G |

CL S|

178 VA CLSI QS 4.2 SEQ I D NO 83 DRB1*0404 Nonamner
14 IWNMAISKYV 2.9 SEQID NO 84 DRB 1 *0404 Nonamer

Q3.3

178 VA CLSI QS 3.8 SEQ | D PNOEBG/MRBL* 0405

Nonaner 175 FMLVA CLS 3.2 SEQ ID NGO 86 DRB1*0405 Nonaner 177 LVA CLSIQ
3.1 SEQ ID NO 85 DRRB1*0405 Nonaner 178 VA G SIQS 2.8 SEQ 1D NO 83
DRB1*0703 Nonaner 15 W MAI SKVF |5.7 SEQ I D| -83 WD 02/16413 PCN@&R61/ 09646
NO 81 DRB1* 0DR3B1MOBR@STENodZmMAl SKVFEL 7.6 SEQVINTMNG 43.7 DRBl*@E@’SI]Nonamar
L L O e o2 | D NG B2 TRBL 0801 Mgnaner 175 FM.VA CLENGH7SEQ | D
A I JAIIe 179 VL V. CLS 5.0 | GO, I\IUII
175 FMVG O BIBlg 13 Nebkgsiog 151101 | NBRGHEMASE 1% v S@aﬁ% SED | D
NO 86 DRB1*{1101 Nonanmer 178 VAICLSIQS 2 4|SFQ 1D NOI83 DRRIMNAGL Nonaner
175 FM.VGA CLBRR191SHEQ Nonamer 138 LRCFPQAFL | 4.3 SEQ ID
NO:20
DRB1*1501 | Nonamer 152 LVMDEHLVA | 4.5 SEQ ID
NO:75
DRB1#1502 | Nonamer 152 LVMDEHLVA | 3.5 SEQ ID
NO:75
DRB5*0101 | Nonamer 13 VIWIMAISK | 5.3 SEQ ID
NO:67
C-2 Cripto-1 specific class II epitopes. -
HLA allele | Epitope Sequence SEQ ID
size Start Score | NO:
. position
DRB1*0101 | Nonamer 15 WIMAISKVFE | 1.3 SEQ ID
NO:81
DRB1#*0102 | Nonamer 176 MLVGICLSTI | 1.8 SEQ ID
NO:82
DRB1*0102 | Nonamer 178 VGICLSIQS | 1.7 SEQ ID
NO:83
DRB1*0301 | Nonamer 17 MAISKVFEL | 3.9 SEQ ID.
NO:45
DRB1*0401 | Nonamer 178 VGICLSIQS | 2.8 SEQ ID
NO:83
DRB1*0402 | Nonamer 178 VGICLSIQS | 4.2 SEQ ID
NO:83
DRB1*0404 | Nonamer 14 IWIMAISKV | 2.9 SEQ ID
NO:84
DRB1*0404 | Nonamer 177 LVGICLSIQ | 3.3 SEQ ID
NO:85
DRB1*0404 | Nonamer 178 VGICLSIQS | 3.8 SEQ ID
NO:83
DRB1*0405 | Nonamer 175 FMLVGICLS | 3.2 SEQ ID
NO:86
DRB1*0405 | Nonamer 177 LVGICLSIQ | 3.1 SEQ ID
NO:85
DRB1*0405 | Nonamer 178 VGICLSIQS | 2.8 SEQ ID
NO:83
DRB1*0703 | Nonamer 15 WIMAISKVE | 5.7 SEQ ID
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NG 86 DRB1*1104 Nonanmer 177 LVA CLSIQ 2.6 SEQ ID NO 85 DRB1*1104 Nonamer
178 VA CLSIQS 3.4 SEQ ID NO 83 DR131*1106 Nonamer 175 FMLVA CLS 2.9 SEQ

| D NO 86 wRB164131.06 Nonaner 177 LVGA CLSIQ 2.6 SEQ I D NO BET/PRUADS46106
Nonanmer 178 VA CLSIQS 3.4 SEQID NO 83 DRB1*1107 Nonaner 17 MAI SKVFEL 2.9
SEQ I D NO 45—-DRB1*1107 Nonaner 177 IVACSIQ3. 6 SEQID NO 85 DRB1*1107

Nonamer 178| VG CLSIQS|3 SEQ ID| NO 83 DRB1*1302 Nonamer 15 \NN@MSIKVF B. 3
SEQ | D NO 8{L DRIRBD70B0O Xohananer| 175 FM.VG| QS $3E6, | B .6 NO: 86 i) 130p
Nonaner 15 W MAI SKVF 3. ,1,.§EQ. | d NG §} ._DRBfl\* }“39‘5“ pnaner }\7%{ YG | S
~ 17 1 3 Lt ' : Y
DREL* 1507 NoTPRHL0 NORIRES) G 17% SEO | ) MEHR WG bo16413 POEERS 1 0646
NO 85 DRB1*{1501 Nonankr 6 MARESYSVI 4 5 SEQ ID NO 43 DRB1* 13¥Q:8Ronaner
176 M.VG CLSDRBIFO8E) Nonamer 175 FMLVGICLS | 3.8 SEQ ID
NO:86
DRB1*#0802 | Nonamer 175 FMLVGICLS | 3.8 SEQ ID
NO:86
DRB1*0804 | Nonamer 175 FMLVGICLS | 2.8 SEQ ID
NO:86
DRB1%*1101 | Nonamer 175 FMLVGICLS | 3.9 SEQ ID
NO:86
DRB1*1101 | Nonamer 178 VGICLSIQS | 2.4 SEQ ID
NO:83
DRB1*1104 | Nonamer 175 FMLVGICLS | 2.9 SEQ ID
NO:86
DRB1*1104 | Nonamer 177 LVGICLSIQ | 2.6 SEQ ID
NO:85
DRB1*1104 | Nonamer 178 VGICLSIQS | 3.4 SEQ ID
NO:83
DRB1*1106 | Nonamer 175 FMLVGICLS | 2.9 SEQ ID
NO:86
DRB1*1106 | Nonamer 177 LVGICLSIQ | 2.6 SEQ ID
NO:85
DRB1*1106 | Nonamer 178 VGICLSIQS | 3.4 SEQ ID
NOQO:83
DRB1#1107 | Nonamer 17 MAISKVFEL | 2.9 SEQ ID
NO:45
DRB1*1107 | Nonamer 177 LVGICLSIQ | 3.6 SEQ ID
NO:85
DRB1*1107 | Nonamer 178 VGICLSIQS | 3 SEQ ID
NO:83
' DRB1*1302 | Nonamer 15 WIMAISKVFE | 3.3 SEQ ID
NO:81
DRB1*1302 | Nonamer 175 FMLVGICLS | 3 SEQ ID
NO:86
DRB1*1305 | Nonamer 15 WIMAISKVE | 3.1 SEQ ID
: NO:81
DRB1*1305 | Nonamer 175 FMLVGICLS | 4.3 SEQ ID
NO:86
DRB1#1307 | Nonamer 175 FMLVGICLS | 3.9 SEQ ID
NO:86
DRB1*1307 | Nonamer 177 LVGICLSIQ | 1.6 SEQ ID
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NG 82 DRB1*1502 Nonaner _ D
WNMAI SKVF 4.1 SEQID NO81L C2 Cripto-3 specific class |1

6 MARFSYSVI

3.5 SEQ ID NO 43 DRB5*0101 Nonaner
epi t opes.

15

HLA

allele EWOOp®48t art Sequence Score SEQ ID size positionPNOEPIIBRBEG* 0101

* FSYSVI 1.4
Nonare 5 Wi SO L3 SCO 1D N0 o7 DRELSOI02 onarer © WPV 1
Nonamer 7 VRESYSV\W 2 lg QﬁF)IF)Rr)R1 DRBl*0401 Nonaner 175 FVNAGBELS 2| 7
SEQ ID NO §DRRE* 1501 (| A¥onamsnane6 67 VLPVG @ASF3YGVIEQ4|D N&;SEQ @RBl* 0404
Nonanmer 6 MVRESYSVI 2./5 SEQ I D NO 88 VI[__)R;%&;O4O4 Nonanger 14 I 8405
d mer7g7 : E
ﬁgﬁghgi 252)2R5§§?%§2F3Q%mgggfl31K§)89 DRB%£§?§§Rﬁ§ anér 7‘&R§§Q§@Tﬁb6.5
SEQ ID NO 5 3—Nenrarer—3t5-W-HMAL-S KAE 5 7 SEQ 1D
DRB1* 0703 N r*@ZI\NWEL 65~ SEQ | D NBABFSYSVI | 3.5 SEQ ID
NO:43
DRB5*0101 | Nonamer 15 WIMAISKVF | 4.1 SEQ ID
NO:81
C-2 Cripto-3 specific class II epitopes.
HLA allele | Epitope Start Sequence Score SEQ ID
size position NO:
DRB1*0101 | Nonamer 15 WIMAISKAF | 1.3 SEQ ID
NO:87
DRB1*0102 | Nonamer 6 MVREFSYSVI | 1.4 SEQ ID
NO:88
DRB1*0102 | Nonamer 17 MAISKAFEL | 1.6 SEQ ID
NO:61
DRB1*0401 | Nonamer 7 VRESYSVIW | 2.9 SEQ ID
NO:51
DRB1*0401 | Nonamer 175 FMLAGICLS | 2.7 SEQ ID
NO:89
DRB1*0402 | Nonamer 67 VLPMGIQHS | 3.6 SEQ ID
NO:90
DRB1*0404 | Nonamer 6 MVRFSYSVI | 2.5 SEQ ID
: NO:88
DRB1*0404 | Nonamer 14 IWIMAISKA | 3.6 SEQ ID
NO:91
DRB1*0404 | Nonamer 67 VLPMGIQHS | 3.5 SEQ ID
NO:90
DRB1*0405| Nonamer 175 FMLAGICLS | 2.7 SEQ ID
NO:89
DRB1*0703 | Nonamer 7 VRFSYSVIW | 6.5 SEQ ID
NO:51
DRB1*0703 | Nonamer 15 WIMAISKAF | 5.7 SEQ ID
NO:87
DRB1*0703 | Nonamer 17 MAISKAFEL | 7.5 SEQ ID
NO:61
DRB1*0801 | Nonamer 16 IMAISKAFE | 3 SEQ ID
NO:92
DRB1*0801 | Nonamer 175 FMLAGICLS | 3.5 SEQ ID
NO:89
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DRB1*0801 Nonamer

FMLAG |
Nonaner

3.5 SEQ ID NG 89 DRBl*O804 Nonamner

16 | MAI SKAFE 3 SEQID NO 92 DRB 1
CL S 3.5 SEQID NO 89

-*0801 Nonarmer
-85 WO 02/ 16413 PCT/ EPO1/ 09646 DRBI *0802
GVOVLRMGE OHS 1.9 SEQ ID NO 90 DRB 1 *0802 NonamepPCI/EB1RIVE4G CLS
67 VLPI\/GIQ—IS 2.9 SEQ I D NO 90

175

DRB1* 0804 Nenat FMEAGHCES 2 5—SEQ 89
| MAI SKAFE 4 §§§1|* NGDATRRR 1] 1101VNoFam@€17% rﬁWQ?S I l?p
NO. 89 DRBL¥1102 Nonamer 67 VLAMG QHS 3.1 |SEQ 1D NO 90 DRB1F NOP0ngnafrer
175 FMLAG CLBRBIZ0SHX) Nona 89 DRB1* 1107 |NoWibh@TCI/S VRESYSVI NMSEQBIBEQ | D
Tgl \?\VlMAPgE%\* 1§0411 Ngrlarrer 67 VLRME QHS 3.5 ({SEQ I D NO 90 DRB1T NBOZ9Nonafer
4 171502 N
NO 89 DRBL %W@P“%eﬁ MAT SKAF 3.1 g@%ﬁﬁ%l%ﬁ 575"\'6 DRB L%E%%)SEQ P
Nonanmer 175/ EM AG Cl § 3.9 SEQ LD NGO 89- I N
DRB1*0804 | Nonamer 175 FMLAGICLS | 2.5 SEQID
NO:89
DRB1*0806| Nonamer 16 IMAISKAFE | 4 SEQ ID
NO:92
DRB1#1101 | Nonamer 175 FMLAGICLS | 3.5 SEQ ID
NO:89
DRB1*1102 | Nonamer 67 VLPMGIQHS | 3.1 SEQ ID
NO:90
DRB1*1102| Nonamer 175 FMLAGICLS | 2.5 SEQID
NO:89
DRB1*1107 | Nonamer 7 VRFSYSVIW | 2.8 SEQ ID
NO:51
DRB1*1301| Nonamer 67 VLPMGIQHS | 3.5 SEQ ID
NO:90
DRB1%*1302 | Nonamer 15 WIMAISKAF | 3.3 SEQ ID
NO:87
DRB1*1302 | Nonamer 175 FMLAGICLS | 3.9 SEQ ID
NO:89
DRB1#1305| Nopamer 15 WIMAISKAF { 3.1 SEQ ID
NO:87
DRB1*1305| Nonamer 175 FMLAGICLS | 3.9 SEQ ID
NO:89
DRB1*1307 | Nonamer 67 VLPMGIQHS | 1.5 SEQ ID
NO:90
DRB1*1307 | Nonamer 175 FMLAGICLS | 3.5 SEQ ID
NO:89
DRB1*1501 | Nonamer 6 MVRFSYSVI | 6.6 SEQ ID
NO:88
DRB1#1502| Nonamer 6 MVRFSYSVI | 5.6 SEQ ID
NO:88
DRB5*0101 | Nonamer 15 WIMAISKAF | 4.1 SEQ ID
NO:87
Example 5 : anti-tumor potential of the humoral response induced by Cripto
vaccimnes
5

A series of experiments aimed at assessing the inhibitory effect of the Cripto-specific
humoral response on the pathophysiological activities of Cripto in cancer could be
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DRB1* 1307 Nonamer 67 VLPMA QHS 1.5 SEQID NO 90 DRB 1 * 1307 Nonaner 175
FMLAG CLS 3.5 SEQ I D NO 89 DRB1*1501 Nonarmer 6 MVRFSYSVI 6.6 SEQ ID NO 88
DRB1* 1503vOlonames 6 MVRFSYSVI 5.6 SEQ ID NO 88 DRB5* 010RCNBR@M®54615

W MAI SKAF 4.1 SEQ ID NO 87 Exanple 5 : anti-tunor potential of the hunoral

response i nduaRe G 1Y L v AR /A 58] hES,OperLIENt s al med at
assessing thgyi 1%9 bid oLy, fﬂco{/? L ipﬂ@i%vl %iq%xasécgﬁihgio%%ﬁ ] é?o(;fgé?gn@se on
021 16413 POEPEROtscRRtiG, Kkl yihitian, ob e vesion gaush SHepselbaar moit o

gg says. The H'f) ek}} hdod prowih, yignab fransdyghion prth ey inhititien The effgeiswifithe

i nhi bi tidn 2&8ay! IEBIRIZEGENIMAly Wikh Coipta beptiss @y proteinemoedixiant, oivbtht a on |
assay, inhi BlasnyA L¥FAre viral dlstivery tshistomgh geadenagiedll wecar, embdiny the Coiped M
(ECM), and @raieinhceildnb¢ assesssl e tthens pabzhm;ass;ayi‘ggt igatige ggg_t@.iﬁe%%& of

the 5 sera dfolbgialnétfets aniGripis-expredsin@ bdll Hnde iESIeR thdBb&I 6F 1 pre-
adjeuvant ,  Ofimwiuind s@ra fdrASHR ShrkNdhibfalsawill BePlestd@ lab WEEAYive ¥SHEM The ge(:jll l?ri:sf h
adenovi 1@l et B the@NBOFkRBuldNR, Gt ik Amitel 85, S aﬁ%ﬁlngﬁ pe%f%%grt%?ssie Cripts €S
in vitro assajfad GBb &ﬂk‘,ﬂ@lﬁ{%@f&ng‘?ﬂ% fﬁkfﬁ'ssl Bl Fe & mirinettimdr gl lipes
Serb 7 om t oot LG vl ARy ¢ Apl* RS oatiple S i obe bt e,
li nes. 10 us%n :ﬁ %%;ghﬁﬁéeo %‘S%%g%:%l?f% EVIoRsly bgeR dempnstested: by traetment tvitor
|1 . as,
FEher ol malBRRegrR de R

ce| pgve ansiatioy | of FEPERMBNAS cel |

iellp Al A%94iAkner gt &y @P0-xpress Cri pto. As
exanple, the inhibition of the in vitro growth of both GEO and NTERA2
cells has pﬁé%il%@!lylzl@@én paetosolt r at ed by treat ment with anti-sense
ol i gonucl eoti des designed to prevent the translation of Cripto nmRNA 15
[ Bal dassar r diet omtabbitd 806ldGeantinglited dtdag!0, 14 1984 2 Abpetr£toodlad inReAMs 5- 1
;| mun2@ at bbeitiprqteptidés or Poeein O alijabhit! MtwiekElabR;dBRNLZ§ D1 RMiGaNE, 14 |
and 21 by i afdodifeoCtip@cusitl 8éelQtSdevices, or intra-dermal injections of a viral vector

delivery system, e.g. adenoviral vector, encoding Cripto.

5.2 : Cell proliferation inhibition assay :
25
The sera from immunized animals will be collected and added at different dilutions to
the culture medium of cells platted in 96-well plates. Similarly, pre-immune sera of
these animals will also be added to cells as negative control. The cells will be treated
for 3 to 7days. The cell growth will be measured by standard methods such as *H-
30  thymidine incorporation assay, MTT assay, crystal violet staining, or colony counting
for proliferation in soft agar-medium.

5.3 : Cell Invasion, motility, and chemotaxis inhibition assays :

35  The sera from immunized animals will be collected pre- and post-immunization and
added at different dilutions to cell suspensions used for invasion, motility, and
chemotaxis standards assays. The inhibition of Cripto-mediated invasion, motility,
and chemotaxis could be assessed with the use of, for instance, but limited to,
commercially available Falcon chambers with matrigel inserts (Collaborative

40  Research), agarose droplet motility assay [Yamamoto et al., 1990}, and commercially
available Boyden apparatus (Neuro Probe), respectively. -

5.4 : Signal transduction inhibition assays:

45  The sera from immunized animals will be collected pre- and post-immunization and
added at different dilutions to Cripto-expressing tumor cells in culture. Then,
exogenous Cripto protein or human sera or milk containing the highest concentration
of Cripto detected by ELISA [Bianco et al., 2001] will be added to the culture
medium of the cells. After various incubation times, the cells will be harvested and
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20 of either peptides or protein in adjuvant, intra-dermal injections of a
pl asmi d DNA encoding Cripto using gene-gun devices, or intra-dermal

i nj ecti omeoot/1&@1yiral vector delivery system e.g. adenoRCT/EPON®Gi6Or ,
encoding Cripto. 5.2 : Cell proliferation inhibition assay : 25 The sera
frominmuni zed animals will be collected and added at different dilutions

to the cuhbbésted S BEh@fdCREMSIPIIAL (tnﬁgr it efonal imBbasis: a&l%xk Ay,
pre- i munepieRpRorPfatiol RESR SN HRS k%l nﬁi ﬁ&s@ﬁ h\FVQ}’SCﬁ"l Redin r&ggat lve
control . gg/l‘@hfe? Qi? lll ﬁe ge tséc?i?lt e él‘%f)-é]él&l‘? &}9 Ifsm gBICé

ce W Il be
measur ed ssay,
MIT as y era t EP he P SIE%IPB% 8’8’ it nS abi ﬂﬁ& at i on
in sof p§o el % 3y Ryeh ps a

i nhi biti o f‘a%%-“’ﬁ%% YBESm‘FH%O Qifing fVYl trhodis Ab# TeRPeRirSs thy PIPOSB}éOPY@équ:eCt ed
pre- and pséve iformaf thess enzyaKg as andeensaesentict dBianco ¢f Blyt 1 W9Pains etedl,
suspensi on¥000$ed for invasion, notility, and chenotaxis standards assays.
The inhibition of Cripto-nmediated invasion, nmotility, and chenotaxis could

el :;gg siipasl ot 68 A5 i S s TSI |
) i Is " .

Research), tility assay [ Yamanoto et al., 1990], and
commer ci al bIe den appar at u Neur o Probe ectively. 5.4 :
Signal tr aPieiBP zslﬁ % AT ?? AREHtiS, Eolgpdal ﬁ%g’aﬁﬁ@eééﬁ" Bt Bl Bl i <
will be coPPEH,deripip ery bsqunt?ngﬁm sai b revalyated da dute sghallenged r with
di | utiléns W@g@feilcpm@flé% Hdinedhafrexpeess Stipte. d tumet cethlings coaldobmous
Cripto pronutire gimoruag llgerteanefeCWﬂl\klthéhn dimandCripte gengh&st instemcerthe at i on
of Cri pto thestectedcteliylings cSAd [bBithe d€ 1etelldine, traddfetied wiikh hteam dilipth genet he
cul ture n@adihenothér hidnd, thelligh leAélt @rhonar ogyulsctivesrbaharo Gribton®s], itd heriael | s
will be hatonesb@e aupgests 8RatVioORied vk 3inRalidERAHoRRS 4hduced 5L BReHuMdn
standaopd nekhiadcah Hrofede hgdifst PAGHRS mlbt%’f@#(@&@!;lﬁé 8Bty Thdeed] 8ipto gene
phosphor yl @icamn 1§ talodss 9f17mmn%l§c15 h%m 5@9%%8&&99@ af NVOI ved
in cell pighfe 1élﬂnn*’\éta§ E@gy Hm‘!&e ﬁ%e 6t8£t8d§ Ahe ti&"r" I's in
1 C

the preser{g?hghu Cr?{po iR b8 %ﬁg enge, or

hosphor yl iigoe wpery H%gc?vsé’t
i nase, f OWW%'ZOE&S @idReIosEly. over gpreptha, Fipto ot fagsgggga% espe
irmunggl ot PPRGRGRYS H“%\’i’ff’i Hbéﬁa%%gef”r‘fa{m‘?ee@‘?f £d 0t BT SRBIESh 8F YAt gferenéct ive

f or m of ttﬂ%@ge@ﬁ%?ﬂ@b ag MMy P@M@maé@@ﬁlrwééle[haaﬁg@,é‘fl V ‘c-Er9B3; pad ne et
al ., MT-hTGF "alpha, have been shown also to over-express Cripto [Kenney et al.,

1996;Niemeyer et al., 1999].

‘f

30  Alternatively, in order to vaccinate with the syngeneic gene, the tumor-bearing mice
could be vaccinated with a plasmid DNA or a viral delivery system, e.g. adenoviral
vector, encoding the murine Cripto protein to protect from murine tumor growth.

6.1 : Prophylactic experimental design:
35 ‘
Mice would be vaccinated on day 0 and 14, prior tumor challenge, by either intra -
footpad injections of Spg of Cripto protein in adjuvant, intra-dermal injections of
DNA plasmid encoding Cripto using gene-gun technology, or 1ntra-derma1 injections
of a viral vector, e.g. adenoviral vector, encoding Cripto. Then, 10° TC1-CR-1 cells,
40  human Cripto-expressing tumor cells, could be injected subcutaneously in the flank of
C57BL/6 immunocompetent mice 1 or 2 weeks post vaccination. The tumor growth
should be monitored i vivo by measuring individual tumors twice a week for several
weeks post-tumor challenge.

45  On the other hand, the efficacy of prophylactic vaccination could be assessed by
inhibiting the development of spontaneous Cripto-expressing tumors in transgenic
mice [Niemeyer et al., 1999] immunized multiple times before onset of the palpable
tumor with either form of Cripto vaccines.
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2000] . 10 Exanple 6: in vivo anti-tunor effect of the imune response

I nduced by Cripto vaccines in ani mal nodels The prophylactic or

t her apeutw@ opoidehnt i al of vacci nes contai ning the human CrP@OT/@Poyp96icei n,
Cripto peptides, or Cripto gene can be evaluated in mce challenged with

15 syngeneic nmurine tunor cell line that express Cripto. The tunor cell

| ines could be a rrurine tunor cell line transfected wth the human Cripto
gene. For _ijpstance t t ransf ted ell lines could be the TCl1 cell line
O omst oot St STBRTaDS ﬁe’é?‘?rb‘!‘S %@ﬂﬁs" On the other hand, the high |evel of
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E_‘(I'D
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30 Al t er n&PFG8f vﬁgﬁggermtd% %EPO ¥ Eliptt; WPER he uxﬁgr efﬁge gl%gz;m

t unor - bearFRg* rRalps lé’ Wef “a e

del i vdPy gy@@waﬂen oulgforaipeessd bY\rREASHHng élwc ﬁﬁg g%‘ {Yg‘i

protein t erefle: & r’rTT?ﬂ]fllle@hfW ERSBORSR,. 2l h F eépo

exper i nentis¢ludingi gytokingspruduetiono andl 1pws \ﬁ&%‘(?’FYn&E%GStoﬁn XProseige 1481eehy i or
tunor chaldelingt] adsyysevouldbeipatfpemed etcooltdpgimstqné@l’dﬁ prrgoels. 5g of Cripto
protein in adjuvant, intra-dermal injections of DNA plasmd encoding

Cri pt oouSi AGiRPHeGHLSE EGRARRNOEYIId Bk caffedaud &y rhhlléngjrecparems] mafe withi r al
vector, e. tﬂms?gﬁ’t'ﬂﬁl\é' dtind §84Rare REAGH NdeCovetekpretbiag, Clipto. Tkes€Rellscel | s,
40 human ?% 84 Mol SPBMareEhd &m&%klﬂg@ﬁVhﬂbM&@gMﬁ@é}ﬁ@Uﬂ y in
the flank of o Ij:s} o‘?rfhtw{:ﬂs(}ﬁd&le(%z SMREKAVIPOSE-EMARG lhhdt | on.

r
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3 chal I enge. 45 On the
ot her ﬁand the efficacy of prophylactlc vacci nation coul d be assessed by
i nhibiting the devel opnent of spont Belerenser i pt o- expressing tunors in
t ransgenic
Alper O, De Santis ML, Stromberg K, Hacker NF, Cho-Chung YS, Salomon DS
(2000) Anti-sense suppression of epidermal growth factor receptor expression alters
30  cellular proliferation, cell-adbesion and tumorigenicity in ovarian cancer cells. Int J

Cancer 88: 566-574

- Baldassarre G, Bianco C, Tortora G, Ruggiero A, Moasser M, Dmitrovsky E,
Bianco AR, Ciardiello F (1996) Transfection with a CRIPTO anti-sense plasmid
35  suppresses endogenous CRIPTO expression and inhibits transformation in a human
embryonal carcinoma cell line. Int J Cancer 66: 538-543

Bianco C, Kannan S, De Santis M, Seno M, Tang CK, Martinez-Lacaci I, Kim N,
Wallace-Jones B, Lippman ME, Ebert AD, Wechselberger C, Salomon DS (1999)

40  Cripto-1 indirectly stimulates the tyrosine phosphorylation of erb B-4 through a
novel receptor. J Biol Chem 274: 8624-8629

Bianco C, Wechselberger C, Ebert A, Khan NI, Sun Y, Salomon DS (2001)
Identification of Cripto-1 in human milk. Breast Cancer Res Treat 66: 1-7

45
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mce [N eneyer et al., 1999] inmmunized nultiple tinmes before onset of the
pal pable tunor with either formof Cripto vaccines. -88 WO 02/ 16413
PCT/ EPO1MO6265415. 2 : Therapeutic experinental design : 1P6T/EBIHE@R6L cel | s,
human- Cr i tpo expr essing tunor cell s woul d be injected 5 subcutaneously in
t he fIank oconpetent mc M ce coul d be . vaccinated on
days 7 and ﬂera %PPW%UH%Wagc?gﬁ gyot Fgllﬁﬂgl?ocﬂﬁ#) 881?)5?1 ISi nj ecti ons
of 59 Cri ptransgpeetdeWﬁh|arl\4éé§TIﬂ/@ﬁ@novnrﬁs Ingsynadl 16111]5@@?11&13 of DNA plasmid
encoding Cripto using gene-gun technology, or intra-dermal injections of a
viral' vect Giardiellg F, Tateno G, Biince&C,t S¥lvane M da3610F | FdrRanidi €, PatiREe BT OWM h
ahgui g stze Nefthhmer, BPaﬂd't RO P@YméboM@@@ng Reivitch ¥ ém{wé %ngexﬁsﬁ%gcgug melk
be sacri f:/\@lgr g%B%CﬁS’ gmﬁﬁ%% Cgé@%nm@?%ﬁﬁbﬂs&%ﬁpwdnodes and sera for
anal ysi s o?llgqqéo’ﬂﬂ‘ﬂﬁ]r?@u Es d’ﬁg‘%@eto L2881 ish a correlation between the
i nduction of a Cripto-specific immune response and the anti- tunor effect.
The anal ysKenmly NheSrfith Gﬁb-Maﬂmlaﬂdoa IGGuewn JEE Yonaewl ndulgnlyy, 15
| muni gat | 9AoseH DK, ISicRETERS € thdey DERSBA P 8m Hﬁeg%mh'd%adynﬁtbtﬁ s, antibody
S0P Rl iR 0 tradhld kMol SRun Al 15 SBRR0°C CTL CD8+,

I nc pro and

T-cel | responses iI'nes uct’i ysi s act| vity agai nst
Cri pt o- expressing target cel Is Al l assays woul d be perforned according to
st andar ds %Q@%F%Ve@@ Acgmigr Ja Overvitik 8, %@&b@rMnBﬁﬁtlfgd\HP,dRmnb@grl ed out
by chal | en¥nlylapimcelatEM. (1998) Wendriti¢ ceilsspleatnd alithepanvirues emeodingy t umor

|l nes 16ver MARIT-¢Adlclg Lstiitize THagthoeaks i vin Ul dmbanssbabbisheds! r om
spont aneous tunor ari si ng in various oncogene transgenl C nouse strains

Z:J;(;Eaafr aris gﬁldof('gcii &: ﬁgﬂugf{']itﬂgag‘h' ggg%f; ’ i&@fgépgﬁ?@ antg by p h-(I)-G':De
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Santi s |v|_ Mgr ¢rization of feapeig Toefl geneqngnl dak (2000)
Anti - sensel)sﬂhﬁlﬂﬁe@ Wi Genornget: - -X8owt h fact or receptor expression
al ter2030 cellular proliferation, cell-adhesion and tunori gem city in

ovar :) an & aNRafeyselCS Spéﬁﬁerﬂbenw O J%Adéﬁ@oﬁﬁ @@bﬁ‘f‘ﬁéﬁé arBL?QFFOC’F
(1996) Tr n?#ﬂﬂtfon V\AIP%{%I%C%V H’%Daanf\i‘r[pseng\}ei 15 o%egxpr\;%s pr esses
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Paine E, Palmantier R, Akiyama SK, Olden K, Roberts JD (2000) Arachidonic acid
activates mitogen-activated protein (MAP) kinase- activated protein kinase 2 and
mediates adhesion of a human breast carcinoma cell line to collagen type IV through
a p38 MAP kinase- dependent pathway. J Biol Chem 275: 11284-11290

30
Parker K, Bednarek M, Coligan J (1994). Scheme for ranking potential HLA-A2
binding peptides based on independent binding of individual peptide side-chains. J.
Immunol. 152:163.

35 Rammensee Bachmann, Stevanovic (1997). MHC ligands and peptlde motifs.
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Rammensee, Friede, Stevanovic (1995). MHC ligands and peptide motifs: 1st
listing, Immunogenetics 41, 178-228.

40
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Konwalinka G, Fritsch PO, Steinman RM, Schuler G. (1994) Proliferating dendritic
cell progenitors in human blood. J Exp Med. 180:83-93.

-90-



enbryonal carcinoma cell line. Int J Cancer 66: 538-543 Bianco C, Kannan S,
De Santis M Seno M Tang CK, Martinez-Lacaci |, KimN, Wallace-Jones B,
Li ppran ME) ob@ny AD, Wechsel berger C, Sal onon DS (1999) PAOESH/(9645- 1
indirectly stinulates the tyrosine phosphorylation of erb B-4 through a

novel recep on% 48629 |aan)C‘Sah g}hﬁ!\ A Eber t
RO fim st iR e e e
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5607-13. G gitd I e (%tB ﬁﬁic!r ob El(l)tér %ﬁ? %&8{9‘ éc?ﬁflanl ni
G, Paci fi co J#om %ﬁ'ﬂé“ﬁir%’ r‘?Ht’CqﬁJuqu?*g 60%?§tf1 f"r‘? &Y on of

CRI PTO expr d384dR gnd tunorigenicity in human col on cancer cells by

anti sense RNA and ol i godeoxynucl eoti des. Oncogene 9: 291-298 Kenney NJ,
Smith GH, Maroulakou |G Geen JH Miller W, Callahan R, 10 Sal onon DS,

D ckson RB (1996) Detection of anphiregulin and Cripto-1 in mammary tunors
fromtransgenic mce. Ml Carcinog 15: 44-56 Kim CJ, Prevette T, Cormer J,
Overwi jk W Roden M Restifo NP, Rosenberg SA, Marincola FM (1997)
Dendritic cells infected with poxviruses encodi ng 15 MART-1/ Mel an A
sensitize T |ynphocytes in vitro. J Inmmunother. 20:276-286. Liguori G

Tucci M Montuori N, Dono R, Lago CT, Pacifico F, Arnenante F, Persico MG
(1996) Characterization of the nouse Tdgfl gene and Tdgf pseudogenes. Manm
Genone 7: 344-348 20 Ni enmeyer CC, Spencer-Dene B, Wi JX, Adanson ED (1999)
Preneopl astic mammary tunor markers: Cripto and Anphiregulin are
overexpressed in hyperplastic stages of tunor progression in transgenic
mce. Int J Cancer 81: 588- 591 25 Paine E, Palmantier R Akiyama SK, O den
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activates mtogen-activated protein (MAP) kinase- activated protein kinase
2 and nedi ates adhesi on of a human breast carcinoma cell line to collagen
type 1V moougis13 a p38 MAP ki nase- dependent pathway. J BPOI/ESHNAH75:
11284-11290 30 Parker K, Bednarek M Coligan J (1994). Schene for ranking
potential HLA-A2 binding peptlde§ based o ndegendent bi ndi ng of

I ndi vi dual peptide side-chains. 163. 35 Rammensee,
Bachmann, Stevanovic (1997). MAC Ilgands and peptide notifs. Landes

Bi osci ence. Rammensee, Friede, Stevanovic (1995). MHC |igands and peptide

nmotifs: 1st listing, |mmunogeneti (ﬁag 40 Romani N, G uner S,
Brang D, Kanpgen E, Lenz A Trockeﬁgzeier E@ onwal i nka G Fritsch PO
Steinman RM Schuler G (1994) Proliferating dendritic cell progenitors in

human bl 0bd. GGAERPTNVEGCGEBDASSCISACTIOICARGO2L A8 4EZCRERAERLTCLO9E46 CGAR
St urniol o T, aBaooTECARIIgCECCREGACIGZZATNGCICCTGEr@CrGOTASSACATUCTGGGGA

Braxent hal er AMACG@HT@ZZ@CAE‘TTECQ"T‘C'TTD@AT@GOC@@@'IT@GETTH@G@EGA@?GA@-’E‘%&@
Sﬁ&e;naz'r ggr ?é{TEbz% %GEB%%‘T ‘r E;é% G%%% %ﬁﬂ?%hﬂh@eh%@%@%@%&%%%% 'és' ng
55561 5 YaRbRGHS ?T 35 AGE%%@&EEEE T% i gg?ép@gff

5-f 1 uor ol acpmaﬁ&GAﬁpM éiiCﬁTéTGH“ TGLadCPARBFECATRARRIIGREFRFLITGE
f|broblasts.CCEWCR&GRQE@@@CQEGTCEEG¢$£EGGGA9AC@EGGZEIEE&SAEBTEEQBGE@§646
Sequence Li striragccBERCERGNRGECCTGCAATTCGGCCTCGGTCTTCCCAGCGTGTGCCGCCCAT

GGAGAAT

AGCCCTCCAGIT ]

e R e o

TTCCTTTGR TR GEC AR FAACTEFARKT PARRCECATECTARCAECHEPFFFECCTCCCCARGRA

CCCCTAATTGI TAABACCTATGHACIEBAGCCAAGATCCCECBET TCTET TACAGTCEF TCAGGCATTTCT
ACCCGGCTGTGATGGCCTTGTGATGGATGAGCACCTCGTGGCTTCCAGGACTCCAGA

ACTACCACCGTCTGCACGTACTACCACTTTTATGCTAGTTGGCATCTGCCTTTCTAT
ACARAGCTACTATTAATCGACATTGACCTATTTCCAGAAATACAATTTTAGATATCA
20 TGCAAATTTCATGACCAGTAAAGGCTGCTGCTACAATGTCCTAACTGAAAGATGATC
ATTTGTAGTTGCCTTAAAATAATGAATACAATTTCCAARATGGTCTCTAACATTTCC
TTACAGAACTACTTCTTACTTCTTTGCCCTGCCCTCTCCCAAAAAACTACTTCTTTT
TTCAAARAGAAAGTCAGCCATATCTCCATTGTGCCTAAGTCCAGTGTTTCTTTTTTTT
TTTTTTTTTGAGACGGAGTCTCACTCTGTCACCCAGGCTGGACTGCAATGACGCGAT
25 CTTGGTTCACTGCAACCTCCGCATCCGGGGTTCAAGCCATTCTCCTGCCTAAGCCTC
CCAAGTAACTGGGATTACAGGCATGTGTCACCATGCCCAGCTAATTTTTTTGTATTT
TAGTAGAGATGGGGGTTTCACCATATTGGCCAGTCTGGTCTCGAARCTCTGACCTTGT
GATCCATCGATCAGCCTCTCGAGTGCTGAGATTACACACGTGAGCAACTGTGCAAGG
CCTGGTGTTTCTTGATACATGTAATTCTACCAAGGTCTTCTTAATATGTTCTTTTAA
30 ATGATTGAATTATATGTTCAGATTATTGGAGACTAATTCTAATGTGGACCTTAGAAT
ACAGTTTTGAGTAGAGTTGATCAARATCAATTAAAATAGTCTCTTTARAAGGAAAGA
AAACATCTTTAAGGGGAGGAACCAGAGTGCTGAAGGAATGGAAGTCCATCTGCGTGT
GTGCAGGGAGACTGGGTAGGAAAGAGGAAGCAAATAGAAGAGAGAGGTTGAARAACA
AAATGGGTTACTTGATTGGTGATTAGGCTGGTGGTAGAGAAGCAAGTAAAAAGGCTAA
35 ATGGAAGGGCAAGTTTCCATCATCTATAGAAAGCTATATAAGACAAGAACTCCCCTT
TTTTTCCCAAAGGCATTATAAAAAGAATGAAGCCTCCTTAGAARAAAAAATTATACCT
CAATGTCCCCAACAAGATTGCTTAATAAATTGTGTTTCCTCCAAGCTATTCAATTCT
TTTAACTGTTGTAGAAGACAAAATGTTCACAATATATTTAGTTGTAAACCAAGTGAT
' CAAACTACATATTGTAAAGCCCATTTTTAARATACATTGTATATATGTGTATGCACA
40 GTAAAAATGGAAACTATATTGACCTAAAAAAAAAAAAA

i
ok
%
§

JIJI

SEQ ID NO:2
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10 GATTTGGATCATGGCCATTTCTAAAGTCTTTGAACTGEGATTAGT TGCCEEECT GGG
CCATCAGGAATTTGCTCGT CCAT CTCGGECGATACCT GECCT TCAGAGATGACAGCAT
TTGECCCCABBMAAGCCT GCAAT TCGGECCT CAGT CTTCCCAGCGT GT GCCGCCCATPCT/EP01/09646
GGCGGATACAGCACAGT AAGGAGCT. AAACAGAACCT GCT GCCT GAATGGGGGAACCT G

§Zggéecéé§Z§§§§§§§EL TGS -EE%§B%%3§@%66W55CTTGGCCACCCG
ACTACCACCGTC %ﬁ%@%ﬁ [l Au?ﬂ CAAGGTGGAAGC

ACAAAGCT AZT ATTAA FESASAT AT AT TOCAGRARTACART T T ACAT ATCA S0 CTTEAGACC
TGCAAATTTCAT GACTE RIS ICHACAR IBPECTARS IEAGATBCHE
ATTTGTAGTTGC@E?M@%W i

M TTTTTTCCCAAA
HERTRT TAGGGCTAGTTA

ie _héggTGTCGGTCC
ARCEET

AAGGAGAAT

3 CAAG - : (]
CCAAGWAACTGGG&ﬁﬂﬁ§ﬂ§§§Qﬁ?ﬁ§ﬁ3Q?9Qﬁ§§§§ﬂ§§ﬁ$¢ﬁﬁﬁﬁﬁﬁﬁ§ﬁﬁﬁﬁﬁCCGAAAGCCCTC
TAGTAGAGAT CC("‘ ((GRCTC fLi GGGAACGCGAAT

GATCCATCGAT YA ‘
CCTGGTGTTTCTE@%E%%%%éB%%E%é&¥¥@¥&%Eﬁ?ﬁﬂ%@@%ﬁ%ﬁ@%ﬁﬂ%@ﬁﬁ@@%ﬁﬁ%CCCCCTAAT

ATGATT TG YA AT,
T enguer 'gg u‘l w., o lgiwn GTGTGATTTGGA

TGGGCCATCAGG

AAATGGGTTACT ﬁ@@'ﬁmfﬁ@ ¢ VE( c(c(v GG (TS
ATGfwﬁ(III7V“iEEKéREEﬂKBéRE6¥%Mﬁ&ﬁéﬁ%@%@&&?&é&¥&¥ﬁ§@é@@éﬁhcCTGCATGCTGG
(Ll N o\ el

e A iy ~;.cﬂﬂ@mGE@WIQEAGGHEﬂﬂ@ﬂﬁﬂAﬂﬂﬂEﬁAC
PCT/EPOl/0964ﬁ@TCTGCACGTACTACCACTTTTATGCTAGCTGGCATCTGCCTTTCTATACAAAGCT
25 ACTATTAATCGACATTGACCTATTTCCAGAAATACAATTTTAGATATTATGCAAATT
TCATGACCCGTAAAGGCTGCTGCTACAATGTCCTAACTGARAGATGATCATTTGTAG
TTGCCTTAABRATAATGAATACAATTTCCAAAACGGTCTCTAACATTTCCTTACAGAA
CTAACTACTTCTTACCTCTTTGCCCTGCCCTCTCCCARAAAACTACTTCTTTTTTCA
AAAGAAAGTCAGCCATATCTCCATTGTGCCCAAGTCCAGTGTTTCTTTTTTTTTTTT
30 GAGACGGAGTCTCACTCTGTCACCCAGGCTGGACTGCAATGACGCGATCTCGGTTCA
CTGCAACCTCCGCATCCGGGGTTCAAGCCATTCTCCTGCCTCAGCCTCCCAAGTAGC
TGGGATTACAGGCATGTGTCACCATGCCGGCTAATTTTTTTGTATTTTAGTAGAGAC
GGGGGTTTCACCATATTGGCCAGCTGGTCTCGAACTCTGACCTTGTGATCCATCGCT
CGCCTCTCGAGTGCTGAGATTACACACGTGAGCAACTGTGCAAGGCCTGGTGTTTCT
35 TGATACATGTAATTCTACCAAGGTCTTCTTAATATGTTCTTTTAAATGATTGAATTA
TACACTCAGATTATTGGAGACTAAGTCTAATGTGGACCTTAGAATACAGTTTTGAGT
AGAGTTGATCAAAATCAATTAAAATAGTCTCTTTAAAAGGAAAGAAAACATCTTTAA
GGGGAGGAACCAGAGTGCTGAAGGAATGGAAGTCCATCTGCGTGTGTGCAGGGAGAC
TGGGTAGGAAAGAGGAAGCAAATAGAAGAGAGAGCTTGAAAAACAAAATGGGTTACT

40 TGATTGGTGATTAGGTGGTGGTAGAGAAGCAAGTAAAAAGGCTAAATGGAAGGGCAA
GTTTCCATCATCTATAGAAAGCTATGTAAGACAAGGACTCCCCTTTTTTTCCCARAG
GCATTGTAAAAAGRATGAAGTCTCCTTAGAARARAAATTATACCTCAATGTCCCCAA
CAAGATTGCTTAATAAATTGTGTTTCCTCCAAGCTATTCAATTCTTTTAACTGTTGT
AGAAGAGAAAATGTTCACAATATATTTAGTTGTARAACCAAGTGATCARAACTACATAT
45  TGTAAAGCCCATTTTTAAAATACATTGTATATATGTGTATGCACAGTAAAAATGGAR
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AAGCTTGOGCGCCATGTAAGGT AAAGT GACTGATTCTATAGCAATCCAATTGTTCCT
TTGTCTGCCCGTTTACATATAACAATGTTGTCAATGTTTGATTGAAAATACCTAGCA
GGCGACACATACAGACCT AGCT CCT CAGGCGGAGAGCACCCCT TTCTTGGOCACCO® CT/EP01/09646
GGT ATCCOCCAGGGAGT ACGGGGCT CAAAACACCCT TTTGGAGAACAAGGT GGAAGC 5
AAATTTCAGGAAGEAAAAGTTICTGAAATAAAATAAAS

A
GGAATCACCAA TTTTTC A
AGAGTACATCT GCAACTAATGATAGAGATATTAGGGCTAGTTA
ACCACAGTTTTACAAGACT CCTCTCCCGOGT GTGGGOCATTGTCATGCTGTCGGTCC 10
CGCCCACCT GAAAGGT CTCCCCGOCCOGACT GRGGT TTGT TGT TGAAGAAGGAGAAT

CCCCGGAAASGCT GAGT CTCCAGCT CAAGGT CAASEC) XPANEICEAAAGCCCTC
CAGTTTCOOCT GGACACCTTGCT CCTGCTTCTGCTACGACCT TCT GBGAACGOGAAT

o TCTITITIOn spposueges:
TUTMWAWWW@WW GRNCEHDVRKEN
TCATGGCCATTTCTHSAA WEGAGK 5 NTEAGYASRT PELPPSAR
AATTTGCTG;GTC@@L"E@‘WTCAGAGATGACAGCATTTCBCCCC
AGGAGGAGCCT GCAAT TCGGOCTCGGT CTTCCCAGOGT GTGCTGOCCATGGGAATAC

AGCACAGT AAGGAGCTAAACAGAACCT GCTGOCT GAAT GGGGGAACCTGCATGCTGG 20
AGTCCTTTTGTGCCTGCCCTCCCTCCTTCTAC(%W. CGATGTGC
GCAAAGAGAACT GTGGGT CTGTGCCCCATGACA GTGTTCCC

TGTGTAAATGCTGGCACGGT CAGCTCCGCTGCTTTCCT CAGGCATTTCT ACCCGGCT

MAFRDDSIWPQEEP

CGTCTGCAGETAG, T;@%WEW@WWMN

ACTATTAATCGA

TCATGACCCGT HI ASRTPELPPSAR
TTGCCTTMMTM‘FW%AAC&BTCTCTMCATTTCUTACAGAA
CTAACTACTTCTTACCTCTTTGCCCTGCCCTCTCCCAAAAAACTACTTCTTTTTTCA
AAAGAAAGT CAGCCATATCTCCATTGTGCCCAAGTCCAGTGTTTCTTTTTTTTTTTT 30
GAGACGGAGT CTCACTCTGT CACCCAGGCT GGA TIPORE¥E CTCGGTTCA
CTGCAA TCCGGGGT TCAAGCCATTCTCCT CAGCCTCCCAAGTAGC
TGGGATTACAGGCAT GT GT CACCATGOOGOCT AATT T ) TGTATTTTAGTAGAGAC
GGGGGTTTCA g AELREETPANTFCEATEEER

TCCAAGGCCGAA

ST A N y y SETRCEACCTTCTGGGGA
AAACGAATTTCTCATTTTCTTCTTAAATTGCCATTTTCGCTTTAGGAGATGAATGTT
TTCCTTTGGCTGTTTTGGCAATGACTCTGAATTARAGCGATGCTAACGCCTCTTTTC

25 CCCCTAATTGTTAAAAGCTATGGACTGCAGGAAGATGGCCCGCTTCTCTTACAGTGT
GATTTGGATCATGGCCATTTCTAAAGTCTTTGAACTGGGATTAGTTGCCGGGCTGGG
CCATCAGGAATTTGCTCGTCCATCTCGGGGATACCTGGCCTTCAGAGATGACAGCAT
TTGGCCCCAGGAGGAGCCTGCAATTCGGCCTCGGTCTTCCCAGCGTGTGCCGCCCAT
GGGGATACAGCACAGTAAGGAGCTAAACAGAACCTGCTGCCTGAATGGGGGAACCTG

30 CATGCTGGGGTCCTTTTGTGCCTGCCCTCCCTCCTTCTACGGACGGAACTGTGAGCA
CGATGTGCGCAAAGAGAACTGTGGGTCTGTGCCCCATGACACCTGGCTGCCCAAGAR
GTGTTCCCTGTGTAAATGCTGGCACGGTCAGCTCCGCTGCTTTCCTCAGGCATTTCT
ACCCGGCTGTGATGGCCTTGTGATGGATGAGCACCTCGTGGCTTCCAGGACTCCAGA
ACTACCACCGTCTGCACGTACTACCACTTTTATGCTAGTTGGCATCTGCCTTTCTAT

35 ACAAAGCTACTATTAATCGACATTGACCTATTTCCAGAAATACAATTTTAGATATCA
TGCAAATTTCATGACCAGTAAAGGCTGCTGCTACAATGTCCTAACTGAAAGATGATC
ATTTGTAGTTGCCTTAAAATAATGAATACAATTTCCAAAATGGTCTCTAACATTTCC
TTACAGAACTACTTCTTACTTCTTTGCCCTGCCCTCTCCCAAAAAACTACTTCTTTT
TTCAAAAGAAAGTCAGCCATATCTCCATTGTGCCTAAGTCCAGTGTTTCTTTTTTTT

40 TTTTTTTTIGAGACGGAGTCTCACTCTGTCACCCAGGCTGGACTGCAATGACGCGAT
CTTGGTTCACTGCAACCTCCGCATCCGGGGTTCAAGCCATTCTCCTGCCTAAGCCTC
CCAAGTAACTGGGATTACAGGCATGTGTCACCATGCCCAGCTAATTTTTTTGTATTT
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35 TGATACATGTAATTCTACCAAGGTCTTCTTAATATGTTCTTTTAAATGATTGAATTA
TACACTCAGATTATTGGAGACTAAGT CTAATGTGGACCTTAGAATACAGTI TTTGAGT

AGAGT TGAMBAMNHECAAT TAAAATAGT CTCTTTAAAAGGAAAGAAAACAT CT TTAAPCT/EP01/09646
GGCGCGAGGAACCAGAGT GCTGAAGGAAT GGAAGT CCATCTGCGT GTGT GCAGGGAGAC

TGGGT AGGAAAGABGAAGRAA LA AV A GA A AT HGANMA AR TEEETTAGR 4 TGACCTTGT

TGAT T GGT AT T Ade Eah b AN AR AR SRR AAT MEA I A n c e TGCARGG

A Al L B s rcrrrnas
MAGATTmTTA&?EM?%FWEW?W GGACCTTAGAAT
AGAAGAGAAAAT BT A

TGT AMAGCCCAT ERETASSATAGATTETATAPATCRGRE CEGAA CCAIT TR AT 6413
PCT/ EPO1/ 096@@G@%@6@:@%M@&@&@@@&5&%&%@%@@E@M

CTTCAGAACT CT GG "J, AN AL . % seo
ID NO 3 --=r3§;§ SKVERT G ;;,,1' 0
Al RPRSSQRVPPRIG . B AW CSERARS EQAGAACTCCCCTT

CGSVPHDTW PKRESIL WW@W@WWWTTATACCT
TTTFNLVGICLSD@ETGTQBQGHAG%BGQTTGCTTAATAAATTGTGTTTCCTCCAAGCTATTCAATTCT

/mggwszﬁwmm > RITARGHIER A 2o CARGTGAT
QRV T
Z“f‘ é@é GTGTATGCACA

CGSVPHDTW.PKK]

TTTFMLAG @ﬁ%@%ﬁ@ 2
GGAGAAT GGCTGAGT CTCCAGCT CAAGGT CAAAACGT CCAAGGOCGAA

AGCOCTCCAGT TTCOOCT GGACGOCT TGCTCCT GCTTCT GCTACGACCT TCTGGGGA
AAACGAATTTCTCATTTTCTTCTTAAATTGCCAT ST INGIGATGAATGT T
TTCCTTTGGCTGT TTTGGCAATGACTCTGAAT TAAAGCGAT GCTAACGOCTCTTTTC 25
CCOCTAATTGIT. 1€?,A AFRDDSIWPQEEP

GATTTGGATCAT ] C "
AIRPRSSQRVPPMGIQHSKELNRTCCLNGGTCMLGSFCACPPSFYGRNCEHDVRKEN
20 CGSVPHDTWLPKKCSLCKCWHGQLRCFPQAFLPGCDGLVMDEHLVASRTPELPPSAR
TTTEMLVGICLSIQSYY

SEQ ID NO:7

25 TGGGTAGGAAAGAGGAAGCAAAT

SEQ ID NO:8
TGCTTCTCTACCACCACCTAATCA
30 '
SEQ ID NO:9
CGTCCAAGGCCGARAAGCCCTCCAGTT
35 SEQ ID NO:10

TTGGGAGAGGGCAGGGCAAAGAAGTAAGAA
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CCATCAGGAATTTGCTCGI CCATCTCGGGEGATACCT GGCCT TCAGAGAT GACAGCAT
TTGGCCCCAGGAGGAGCCTGCAAT TCGGECCT CAGT CTTCCCAGCGT GT GCCGCCCAT

GGGGAT ACAGEALZANSTAAGGAGCT AAACAGAACCT GCTGCCT GAAT GGGGEGAACCT GPGIYEP01/09646

CATGCTGGGGTCCTTTTGT GCCTGCCCTCCCT CCT TCTACGGACGGAACT GTGAGCA
CGATGTGCGCAAAGAGAACTGﬁGEEﬁCTGﬁGiI%éﬁﬁéiijﬁr GCCCAAGAA
GTGTTCCCTGTGTAAAT GCT GGCACGGT CAGCT TTTCT
ACCCGGCT GT GATGGCCT TGT GAT GGATGAGCACCT CGT GGCT TCCAGGACT CCAGA
ACTACCACCGT CEGEAEREACEASEACT TTTATGCTAGT TGGCATCTGOCTTTCTAT
ACAAAGCTACTAT TAATCGACATTGACCTATTTCCAGAAATACAATTTTAGATATCA
TGCAAATTTCATGACCAGT AAAGGCT GCTGCTACAAT GTCCTAACT GAAAGATGATC
A|||cﬁAb||GCL||AAAATAATGAATAcAégggggﬁéééﬁﬁﬁﬁﬁxgiAACATTTcc
TTACAGAAGTACTTCTTACTTCTTTGOCCT ACTTCTTTT
TTCAAAAGAAAGT CAGCCATATCTCCATTGTGOCTAAGTCCAGTGT TTCTTTTTTTT

TTTTTTTTTGAGASESEAGE 6RSAORG PEIMGACCCAGGECT GGACT GCAAT GACGCGAT
CTTGGITCACT CCTCCGCATCCGEGEGT TCAAGCCATTCTCCTGCCTAAGCCTC

35

40

CCAAGTAACTGGGATTACAGGCATGTGTCACCATGCCCAGCTAATTTTTTTGTATTT  -94 WO 02/ 16413
PCT/ EPO1/ 09646 TAGFAGAGATGGGGGTTWCF%TCFCGAACFCFGACCFTGF
GATCCATCGATCAGCCTCTCGAGI GCTGAGATT. GIGCAAGG

CCTGGTGTIO CTTGATACATGTAATTCTACCAAGGTCTTCTTAATATGTTCTTTTAA
ATGATTGAATTASATFTIEAGAT TATTGGAGACT AATTCTAATGTGGACCTTAGAAT
ACAGTTTTGAGTAGAGT TGAT CAAAAT CAATTAAAATAGT CTCTTTAAAAGGAAAGA
AAACATCTTTAAGGGGAGGAACCAGAGT GCTGAAGGAAT GGAAGT CCATCTGCGTGT
GT GCAGGGAGACT GGGT AGGAAAGAGGAA TGAAAAACA
AAATGGGTTACTTGATTGGTGATTAGGTGGT GGCTAA
ATGGAAGGGCAAGT TTCCATCATCTATAGAAAGCTATATAAGACAAGAACTCCCCTT
TTTTTCCCAAAGSEATTATAAAAAGAAT GAAGCCT CCTTAGAAAAAAAATTATACCT
CAATGTCCCCAACAAGATTGCT TAATAAAT TGTGTTTCCTCCAAGCTATTCAATTCT
TTTAACTGTTGTAGAAGACAAAAT GT TCACAATATATTTAGT TGTAAACCAAGT GAT

CAAACTACATATTGT AAAGCCCATTTTTAAAATmTi CiréTS ! éT GITATGCACA
GTAAAAATGGAAACTATATTGACCT . NO. 6

HQEFARPSR
20
SEQ ID NO:16
IRPRSSQRV
25 SEQ ID NO:17
IQHSKEILNR
SEQ ID NO:18
30
GRNCEHDVR
SEQ ID NO:19

35 VRKENCGSV

-06 -
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MDCRKMARFSYSVI W MAl SKVFEL GLVAGL GHQEFARPSRGYL AFRDDS| WPQEEP
Al RPRSSQRVPPMG QHSKEL NRTCCLNGGTCM_GSFCACPPSFYGRNCEHDVRKEN 20
CGSVPHDTW @BHGSILCKCWHGQL RCFPQAFL PGCDGL VVDEHL VASRTPEL PPSARPCT/EP01/09646
TTTFMLVG CLSI QSYY SEQ ID NO'7 25 TGGGTAGGAAAGAGGAAGCAAAT SEQ | D NO 8
TGCTTCTCTACCACCACCTAATCA 30 SEQ | D NO 9 CGTCCAAGGCCGAAAGCCCTCCAGTT 35 SEQ
I D NO 10 TTGGGAGAGGGCAGGGCAAAGAAGREQAED NO:20 02/ 16413 PCT/ EP01/ 09646
SEQ ID NO 11 GHQEFARPSRGYL 5 SEQ I D NO 12 QEEPAI RPRSSQRVPPMG SEQ | D NO. 13
10 SVI W MAI gg@gg@g%m 14 15 SVPHDTW.PK SEQ ID NO 15 HQEFARPSR 20 SEQ
S

ID NO 16 | EQ ID NO 17 | QHSKELNR SEQ I D NO: 18 30 GRNCEHDVR
5 SEQ ID NO:21
SRTPELPPS
SEQ ID NO:22
10
ORVPPMGIQH
SEQ ID NO:23

15 NRTCCLNGGT

SEQ ID NO:24
GQLRCFPQAF
20
SEQ ID NO:25
QAFLPGCDGL
25 SEQ ID NO:26
DGLVMDEHLV
SEQ ID NO:27
30
FELGLVAGL
SEQ ID NO:28

35 KELNRTCCL
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SEQ I D NO 19 35 VRKENCGSV -96 WO 02/16413 PCT/ EP01/ 09646 SEQ | D NG 20
LRCFPQAFL 5 SEQ I D NGO 21 SRTPELPPS SEQ ID NO 22 10 QRVPPMAE QH SEQ I D
NO 23  13WOIRTCGELNGGT SEQ | D NO 24 GQLRCFPQAF 20 SEQ | D Ner2sPo1i@s46PGCDCGL
25 SEQ I D NGO 26 DGAVMDEHLV SEQ ID NO 27 30 FELGLVAGL SEQ ID NO 28 35
KELNRTCCL -97 WO 02/ 16413 PCT/ EPOlﬁmgsﬁ)l.EgNQ 29 QLRCFPQAF 5 SEQ I D
NO 30 SARTTTFML SEQ I D NO 31 10 .

QLRCFPQAF
5 SEQ ID NO:30
SARTTTFML
SEQ ID NO:31
10
KMARFSYSV
SEQ ID NO:32
15 IMATISKVFEL
SEQ ID NO:33
VIWIMAISKV
20
SEQ ID NO:34
FMLVGICLST
25 | SEQ ID NO:35
ARFSYSVIW
SEQ ID NO:36
30
CRKMARFSY
SEQ ID NO:37

35 ARFSYSVIWI
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SEQ ID NO 32 15 | MAI SKVFEL SEQ I D NO 33 VI W NMAI SKV 20 SEQ I D NO 34
FMLVGE CLSI 25 SEQ ID NO 35 ARFSYSVIWSEQ ID NO 36 30 CRKMARFSY SEQ | D
NO 37 33WORHBMB/IW -98 WO 02/16413 PCT/ EP01/ 09646 SEQ | BCNEPBA9646
ARPSRGYLAF 5 SEQ ID NO 39 ARTTTFMLV SEQ I D NO 40 10 ARPSRGYLA SEQ I D

NO 41 15 CRKMARFSYS SEQ | D NO 42 FARPSRGY 20 SEQ I D NO 43 MARFSYSVI 25
SEQ I D NO 44 SARTTTFMLV SEQ I D NCS% ED NO:38
ARPSRGYLAF
5 SEQ ID NO:39
ARTTTFMLV
SEQ ID NO:40
10
ARPSRGYLA
SEQ ID NO:41
15 CRKMARFSYS
SEQ ID NO:42
QEFARPSRGY
20
SEQ ID NO:43
MARFSYSVI
25 SEQ ID NO:44
SARTTTFMLV
SEQ ID NO:45
30
MAISKVFEL
SEQ ID NO:46

35 FARPSRGYL
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MAI SKVFEL SEQ I D NO 46 35 FARPSRGYL -99 WO 02/16413 PCT/ EP01/ 09646 SEQ | D
NO 47 KMWRFSYSV 5 SEQ | D NO 48 CM.ESFCAC SEQ | D NO. 49 10 | MAI SKAFEL SEQ
| D NO 50 was2/kiLAG CLSI SEQ I D NO 51 VRFSYSVIW 20 SEQ | DPNOEB®/09CHRKMVRFSY
25 SEQ ID NGO 53 VRFSYSVIW SEQ I D NO 54 30 ARPSRGDLAF SEQ I D NO 55 35
ARPSRGDLA -100 WO 02/ 16413 PCT/ EPQ D NO 56 ARTTTFMLA 5 SEQ ID
NGO 57 | RPRSSQRVL SEQ I D NO 58 10§ﬁ(86fﬁ %:49

KMVREFSYSV
5 SEQ ID NO:48
CMLESFCAC
SEQ ID NO:49
10
IMAISKAFEL
SEQ ID NO:50
15 FMLAGICLSI
SEQ ID NO:51
VRFSYSVIW
20
SEQ ID NO:52
CRKMVRFSY
25 SEQ ID NO:53
VRFSYSVIWI
SEQ ID NO:54
30
ARPSRGDLAF
SEQ ID NO:55

35 ARPSRGDLA
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CRKMVRFSYS SEQ ID NO 59 15 QRVLPMG QH SEQ I D NO 60 RPRSSQRVL 20 SEQ I D
NO 61 MAI SKAFEL 25 SEQ ID NO 62 FARPSRGDL SEQ I D NO 63 30 G CLSI QSY SEQ
| D NO 64 WGB2/L04AGLGHQEF - 101 WO 02/ 16413 PCT/ EPO1/ 09646 SECI/EB)INGSSE5
DTW.PKKCSL 5 SEQ I D NO. 66 Al RPRSSQR SEQ I D NO. 67 10 VIW MAI SK SEQ | D

NO 68 15 CLNGGTCML SEQ ID NO 69 EFARPSRGY 20 SEQ ID NO 70 RVPPME QH 25
SEQ ID NO 71 KVFELGLVA SEQ I D No SEQ ID NO:56

ARTTTFMLA
5 SEQ ID NO:57
IRPRSSQRVL
SEQ ID NO:58
10
CRKMVRFSYS
SEQ ID NO:59
15 QRVLPMGIQH
SEQ ID NO:60
RPRSSQRVL
20
SEQ ID NO:61
MAISKAFEL
25 SEQ ID NO:62
FARPSRGDL
SEQ ID NO:63
30
GICLSIQSY
SEQ ID NO:64

35 LVAGLGHQEF
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30 MLAG CLSI SEQ ID NG 73 35 RVLPMA QH - 102 WO 02/ 16413 PCT/ EPO1/ 09646
SEQ ID NO 74 MA QHSKEL 5 SEQ I D NGO 75 LVMDEHLVA SEQ ID NGO 76 10
LVASRTPEW®EINd43 NO. 77 15 YSVIWNMAI SEQ | D NO 78 W.PKKCBLTERPQ/BEQ | D

NG 79 LGLVAGLCH 25 SEQ I D NO 80 FRDDSIWPQ SEQ I D NO 81 30 W MAI SKVF SEQ

ID NO 82 35 MLVA CLSI -103 WO 02/ 16413 PQ1/ 09646 SEQ | D NO. 83
VG CLSIQS 5 SEQ I D NO 84 | W MAI s@%d%gg 4

DTWLPKKCSL
5 SEQ ID NO:66
AIRPRSSOR
SEQ ID NO:67
10
VIWIMAISK
SEQ ID NO:68
15 CLNGGTCML
SEQ ID NO:69
EFARPSRGY
20
SEQ ID NO:70
RVPPMGIQH
25 SEQ ID NO:71
KVFELGLVA
SEQ ID NO:72
30
MLAGICLSI
SEQ ID NO:73

35 RVLPMGIQH
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10 LVG CLSIQ SEQ I D NGO 86 15 FMLVA CLS SEQ | D NOW W NMAI SKAF 20 SEQ I D
NO 88 MWRFSYSVI 25 SEQ ID NO89 FMAGQ CLS SEQ ID NO 90 30 VLPME QHS SEQ
| D NO 91 w@82/16M3VAlI SKA - 104 WO 02/ 16413 PCT/ EPO1/ 09646 BEREPD/(N63692

| MAI SKAFE 5 SEQ | D NO 93 GRNCEHDVRK SEQ I D NO 94 10 SRTPELPPSA SEQ I D

NO 95 15 CGICCAAGGECCGAAAGCCCT CCAGI, TGCTCCTGCTTCTGCTA
CGACCTTCTGGGGAAAACGAATTTCTCATTT IC'SWTTCGCTTT

AGGAGATGAATGTI TTTCCTTTGCECTGI TTTGECAATGACT CTGAATTAAAGCGATGC
TAACGCCTCTTTNEEOREKAAT TGT TAAAAGCTAT GGACT GCAGGAAGATGGCCCEC
TTCTCTTACAGTGTGATTTGGATCATGECCATTTCTAAAGCCTTTGAACTGGGATTA 20
GTTGCCGGEECTGGECCATCAGGAATTTGCTCGT CCATCTCGEGGATACCTGECCTTC

AGAGATGACAGCAT TTGGECCCCAGGAGGAGCCT Ty CTTCCCAG
OGT GT GCCECCCATGRRGATACAGCACAGT, Mﬁm GCTGCCTG

LVMDEHLVA
SEQ ID NO:76
10
LVASRTPEL
SEQ ID NO:77
15 YSVIWIMAI
SEQ ID NO:78
WLPKKCSLC
20
SEQ ID NO:79
LGLVAGLGH
25 SEQ ID NO:80
FRDDSTWPQ
SEQ ID NO:81
30
WIMAISKVE
SEQ ID NO:82

35 MLVGICLSI
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AATGEGEGAACCTGCATGCTGEEGTCCTTTTGTGCCTGCCCTCCCTCCTTCTACGEA

CGGAACT GTGAGCACGATGT GCGCAAAGAGAACT GTGEGTCTGTGCCCCATGACACC 25

TGGCCT CCCOARAGTIST TCCCTGT GTAAAT GCTGGCACGGT CAGCTCCGCTGCT TTPCT/EP01/09646
CCTCAGGCATTTCTACCCGGCTGTGATGECCTTGT GATGGAT GAGCACCTCGTGGCT
TCCAGEACTCCAGAACTACCACCEWCTGCACGTAg|Qééﬁﬁ!T;g% AGTTGCC
ATCTGCCTTTCTATACAAAGCTACTATTAAT GAAATAC
AATTTTAGATATCATGCAAATTTCATGACCAGTAAAGGCTGCTGCTACAATGTICCTA 30
ACTGAAAGAT GAT AT, EGHAGT TGCCTTAAAATAATGAATACAAT TTCCAAAAT GG
TCTCTAACATTTCCTTACAGAACTACTTCTTACTTCTTTGCCCTGCCCTCTCCCAA SEQ | D NO 96
VDCRKMARFSYSVI W VAl SKAFEL GLVAGL GHQEFARPSRGYLAFRDDSI WPQEEP 35

Al RPRSSQRVPPME QHSKEL NRTCCLNGGT %ﬁ&%HDVRKEN

CGSVPHDTW_PKKCSL CKCWHGQL RCFPQAFLP PELPPSAR
TTTFMLVAE CLSI QSYY -105 WO 02/ 16413 PCT/ EP01/09646 C ains: 1. An isol ated
pol ynucl eoti darp@afeikki;si ng a sequence sel ected fromthe group consisting of
5 (a) sequences consisting of at |east 20 contiguous residues of a sequence
provided in SEQID NO 1 or 3, not being the entire SEQID NGO 1 or the
entire SEQ I D NO 3; (b) sequences isin EQID NGO 1 or at |east 20
contiguous residues thereof and dsﬁﬁﬁgitbrﬂgk that encodes for a

het er ol ogous 10 fusion partner; (c) degenerate variants of sequences in a)
and b) aboveiyércfgrisol ated pol ypeptide conprising an am no acid sequence
selected fromthe group consisting of: (a) sequences encoded by a

pol ynucl eotide of claim1; and 15 (b) sequences having at |east 70%
identity to a sequence encoded by olvnucleotjde of claim1l;, and (c)
sequences having at |east 90%i dengﬂé ié N@éﬁdence encoded by a

pol ynucl eotide of claim1. 3. An expression vector conprising a

pol ynucl ppti dgrpEretaim 1 operably linked to

SEQ ID NO:87 '
WIMAISKAF
20
SEQ ID NO:88
MVRFSYSVI
25 SEQ ID NO:89
FMLAGICLS
SEQ ID NO:90
30
VLPMGIQHS
SEQ ID NO:91

35 IWIMAISKA
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20 an expression control sequence. 4. A host cell transfornmed or
transfected with an expression vector according to claim3. 5. A fusion
protei n owopri®@ing at | east one pol ypeptide of SEQ | D NO PCDEP6I/(9646
fragment or variant thereof and heterol ogous fusion partner. 25 6. A nethod

for stimulating and/or expanding T \fd4 for a tunour protein,
conprising contacting T cells with §a@ti('\1‘!13539\92orrponent sel ected from
t he group consisting of: (a) polypeptides according to claim?2; 106 WO
02/ 16413 PCT/HRIIKREE6 (b) pol ypeptides of SEQID NO 2 or 4; (c)

pol ynucl eoti des according to claim1; and (d) antigen-presenting cells that
express a pol ypeptide according to claim 1, 5 (e) under conditions and for

atime sufficient to permt the sti ! ng{ or expansion of T cells.
7. An isol5at ed T cell popul ation, ﬂgmﬁﬂ@ﬁ| | s prepared according to
the nmethod of claim6. 8. A conposition conprising a first conponent

sel ected fromRNEEHPVRE consisting 10 of physiologically acceptable

carriers and inmunostinul ants and adjuvants, and a second conponent
selected fromthe group consisting of: (a) pol ypeptides according to claim

2; (b) polypeptide of SEQ ID NO éé%q ' ! ynucl eotides according to
claim1; 15 (d) pol ynucl eoti de of madéf 3; (e) antibodies capable
of reactilﬁg with a protein of SEQID NGO 1; (f) fusion proteins according
to claimb5; (SRTPEIGHIA popul ations according to claim7; (h) antigen

presenting cells that express a pol ypeptide according to claim 20 2; and
(i) antigen presenting cell that express a polypeptide of SEQID NO 2 or

4. 9. A nethod for stinulating an Wiﬂﬁﬂ)@%e in a patient, conprising

15 CGTCCAAGGCCGAAAGCCCTCCAGTTTCCCCTGGACGCCTTGCTCCTGCTTCTGCTA
CGACCTTCTGGGGAAAACGAATTTCTCATTTTCTTCTTAAATTGCCATTTTCGCTTT
AGGAGATGAATGTTTTCCTTTGGCTGTTTTGGCAATGACTCTGAATTAAAGCGATGC
TAACGCCTCTTTTCCCCCTAATTGTTAAAAGCTATGGACTGCAGGAAGATGGCCCGE
TTCTCTTACAGTGTGATTTGGATCATGGCCATTTCTARAGCCTTTGAACTGGGATTA

20 GTTGCCGGGCTGGGCCATCAGGAATTTGCTCGTCCATCTCGGGGATACCTGGCCTTC
AGAGATGACAGCATTTGGCCCCAGGAGGAGCCTGCAATTCGGCCTCGETCTTCCCAG
CGTGTGCCGCCCATGGGGATACAGCACAGTAAGGAGCTAAACAGAACCTGCTGCOTG
AATGGGGGAACCTGCATGCTGGGGTCCTTTTGTGCCTGCCCTCCCTCCTTCTACGGA
CGGAACTGTGAGCACGATGTGCGCAAAGAGAACTGTGGGTCTGTGCCCCATGACACC

25 TGGCTGCCCAAGAAGTGTTCCCTGTGTAAATGCTGGCACGGTCAGCTCCGCTGCTTT
CCTCAGGCATTTCTACCCGGCTGTGATGGCCTTGTGATGGATGAGCACCTCGTGGCT
TCCAGGACTCCAGAACTACCACCGTCTGCACGTACTACCACTTTTATGCTAGTTGGC
ATCTGCCTTTCTATACAAAGCTACTATTAATCGACATTGACCTATTTCCAGAAATAC
AATTTTAGATATCATGCAAATTTCATGACCAGTAAAGGCTGCTGCTACAATGTCCTA

30 ACTGAAAGATGATCATTTGTAGTTGCCTTAAAATAATGAATACAATTTCCAAAATGG
TCTCTAACATTTCCTTACAGAACTACTTCTTACTTCTTTGCCCTGCCCTCTCCCAA

SEQ ID NO:96

MDCRKMARFSYSVIWIMAISKAFELGLVAGLGHQEFARPSRGYLAFRDDSIWPQEEP

35 AIRPRSSQRVPPMGIQHSKELNRTCCLNGGTCMLGSFCACPPSFYGRNCEHDVRKEN
CGSVPHDTWLPKKCSLCKCWHGQLRCFPQAFLPGCDGLVMDEHLVASRTPELPPSAR
TTTFMLVGICLSIQSYY
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adm nistering to the patient a conposition of claim8. 25 10. A nethod for
the treatnent of a cancer in a patient, conprising admnistering to the
patient aveomp@sition of claim9. 107 WO 02/ 16413 PCT/ EPORCDEBaGIEEH. A

met hod for inhibiting the devel opnent of a cancer in a patient, conprising
the steps of: (a) incubating CD4+ and/or CD8+ T cells isolated froma
patient wt h Clagim§:east one conponent selected fromthe group consisting of:
(i) 5 polypeptides according to claim2; (ii) polynucleotides according to
claiml; and (iii) antigen presenting cells that express a pol ypeptide of
claim2, such that T cell proliferate; and (b) adm nistering to the patient
an ef f ecti vel anpuniolabd thgycRbtiferadipdisihg § elelSencanstidcdeal &loyn ithdi dotip NY
the devel opnent of a cancer in the 10 patient. 12. A conposition as
claimed in claicengstingrofuse in medicine. 13. A conposition as claimed in
claim8 for use in the treatnment of tunours that express a cripto antigen.
14. Use & a conp@pent segatmes edndistmm df hae lesio2(p contigho@ajesjtinky pf pisegiesice
according to claim2; (b). pal §%g£ti de of SEQ ID NO 2; ucl eot i des

NO:. 2; (¢ ol yn
according to claim1; Ppyideddn HaNQ:gkop . netchaing fho e 1,“2 @gﬂ ﬁ?]NQ)’o]di es
capabl e of reactin i -0t @ f ID NGO 1; 20 (f) fusion proteins
aC(F:)ordi ng to cl a: m95\;NI [E‘J;S“@fﬁé%ﬁ(gé%ul‘ﬁ‘gﬁgons accordi ng t(() Z:I aim7; Fh)
ti ti | 1's that ti ccqrdi to claim 2;
and (1) antigen pRisertHEHELI it SERoLE” Ntbof yBopt 1HB: o SPREBING 2.
25 in the manufacture @kigfelBddorMReh foffnubRbidd Bl BRRkefor b kb A008!

express cripto antigen. 1
fusion partner;

©) degenerate variants of sequences in a) and b) above.

2. An isolated polypeptide comprising an amino acid sequence selected from the

group consisting of:
(a) sequences encoded by a polynucleotide of claim 1; and

15 (b) sequences having at least 70% identity to a sequence encoded by a

polynucleotide of claim 1; and

© sequences having at least 90% identity to a sequence encoded by a

polynucleotide of claim 1.

3. An expression vector comprising a polynucleotide of claim 1 operably linked to

20 an expression control sequence.

4. A host cell transformed or transfected with an expression vector according to

claim 3.

5. A fusion protein comprising at least one polypeptide of SEQ ID NO:2 or 4 or

fragment or variant thereof and heterologous fusion partner.

25 6. A method for stimulating and/or expanding T cells specific for a tumour
protein, comprising contacting T cells with at least one component selected from
the group consisting of:

(a) polypeptides according to claim 2;
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polypeptides of SEQ ID NO:2 or 4;
polynucleotides according to claim 1; and

antigen-presenting cells that express a polypeptide according to claim

L

under conditions and for a time sufficient to permit the stimulation

and/or expansioﬁ of T cells.

7. An isolated T cell population, comprising T cells prepared according to the

method of claim 6.

8. A composition comprising a first component selected from the group consisting

10 of physiologically acceptable carriers and immunostimulants and adjuvants, and

a second component selected from the group consisting of:

)
(b)
©
15 )
©
®
(®)

(h)
20

@

polypeptides according to claim 2;

polypeptide of SEQ ID NO: 2 or 4; Lo
polynucleotides according to claim 1;

polynucleotide of SEQ ID NO: 1 or 3;

antibodies capable of reacting with a protein of SEQ ID NO:1;
fusion proteins according to claim 5;

T cell populations according to claim 7;

antigen presenting cells that express a polypeptide according to claim
2; and

antigen presenting cell that express a polypeptide of SEQ ID NO: 2

or 4.

9. A method for stimulating an immune response in a patient, comprising

administering to the patient a composition of claim 8.

25 10. A method for the treatment of a cancer in a patient, comprising administering to

the patient a composition of claim 9.
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11. A method for inhibiting the development of a cancer in a patient, comprising the

steps of:

(@) incubating CD4+ and/or CD8+ T cells isolated from a patient with

at least one component selected from the group consisting of: (i)

5 polypeptides according to claim 2; (ii) polynucleotides according to
claim 1; and (iii) antigen presenting cells that express a polypeptide

of claim 2, such that T cell proliferate; and

(b) administering to the patient an effective amount of the proliferated T
cells, and thereby inhibiting the development of a cancer in the

10 patient.
12. A composition as claimed in claim 8 for use in medicine.

13. A composition as claimed in claim 8 for use in the treatment of tumours that

express a cripto antigen.
14. Use of a component selected from the group:
15 (a)  polypeptides according to claim 2;
(b)  polypeptide of SEQ ID NO: 2;
(c) polynucleotides according to claim 1;
(d) polynucleotide of SEQ ID NO: 1;
(e) antibodies capable of reacting with a protein of SEQ ID NO:1;
20 9] fusion proteins according to claim 5;
(g) T cell populations according to claim 7;

(h) antigen presenting cells that express a polypeptide according to claim
2; and

@) antigen presenting cell that express a polypeptide of SEQ ID NO: 2.

25  in the manufacture of a medicament for the treatment of tumours that express cripto

antigen.
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