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L Field of the Invention 5 : The present invention relates

to the fields of oncology, genetics and 1rr'bl ecul ar bi ol ogy. Mor e
particul ar the inventi rela the identification, on human chronosone
10, of a tunor Afﬂ%&&éﬁﬁ' ORDFESIGNATEDYS10023:3 ar e associ ated
with the devel opnent of cancers, such as gl i onas. 10 .

Rel ated Art Oncogenesi s was described by Foulds (1958) as a-
mul ti step biological process, which is presently known to. occur by

the accumul ati on of genet BACKGROUND OF THEINVENTION:! , the

mul ti step process of tunorigenesis involves the disruption of both positive
and negative _, requl atory effectors (Weinberg, 1989). The nol ecul ar
basis fdr hulbedafithe Romas has 15 been postul ated, by Vogel stein
and coworkers (1990), to involve a nunber of oncogenes, tunor -

SUpPressor gerRsprastt ivemticn BRGS0 thelfEldsF! dﬁcol|Q§§ StidsCAfd! ﬂﬁlg%ﬂﬁj $}§¥ggy.

devel opment of .. retinoblastoma have been |1 nked to anot
suppr es Moreqpasticularabe mvention, related tp theSidentificationg ron human chromaspareck), afia taimopr

suppressors have been jdentif.ied in a variety.of other malignancies.

Ui or ¢ rFAPRISIOY R o DElfie i &S §ene AEsASHORaes e develomsaans o 6aBcsio sneh ating
the ef f egbma@f cancer 20 are catastrophic -- over half a mllion deaths
per year in the United States al one. . One exanple of the -
devastati ng nature of cancer involves tunors arising fromcells of the
astrocytic lineage are the nost conmon primary tunors of the central

nervous system (Russell & Rubi nstein, 1989). The majority of these
t uppr s cur ¢ g %aﬂdul t population. Primary brain . tunors al so
actount Tor t comon solid cancer in the pediatric patient

popul ati on and 25 the second | eadi ng cause of cahcer deaths in children
younger t han Gdvogemdsh wis deibed'by Foulds (1195? 458 AflitikRp HiGlogRMY r88AS, ?féiglﬁ )1s

primary brain tunors were diagnosed in 1994 (Boring et al.,

Epi deni diresgntinknewn 4o @scushyiitheraecumulation of gepdtis dtnagea G mumolesulaslevel, the
doat h afBHGRES regoess of EROGRRRMS e’ B ERBpSE S Boi B8k o8 iGhtie

regulatory effectors (Weinberg, 1989). The molecular basis for human colon carcinomas has
15 been postulated, by Vogelstein and coworkers (1990), to involve a number of oncogenes, tumor

suppressor genes and repair genes. Similarly, defects leading to the devélopment of

retinoblastoma have been linked to another tumor suppressor gene (Lee ef al., 1987). Still other

oncogenes and tumor suppressors have been identified in a variety of other malignancies.

Unfortunately, there remains an inadequate number of treatable cancers, and the effects of cancer
20 are catastfophic -~ over half a million deaths per year in the United States alone.

One example of the devastating nature of cancer involves tumors arising from cells of the
astrocytic lineage are the most common primary tumors of the central nervous system (Russell &
Rubinstein, 1989). The majority of these tumors occur in the adult population. Pfimary brain
tumors also account for the most common solid cancer in the pediatric patient population and

25 the second leading cause of cancer deaths in children youhger than 15 years of age. An
estimated 18,500 new cases of primary brain tumors were diagnosed in 1994 (Boring e? al,
1994). Epidemiological studies show that the incidence of brain tumors is increasing and

represents the third most common cause of cancer death among 18 to 35 year old patients. Due
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to their WQBSI¥®h within the brain and the typical infiltreCT/ospsmd3ssunor
cells into the surrounding ti ssue, successful therapeutic
intervention for primary brain tunors of-en is linited.

Unfortunately, about two-thirds of these afflicted individuals wll succunb

to the dbshescatidhivithin the brait wnd fteatypical infiltrmtich of ammEMcells iitd the BhrRburldEd" S
in adults arise fr cells of the glial lineage 5  and occur at an_
appr oxi mqucéﬁﬁﬁ]n&ﬂrw%%ntegvmpa&rom t brai numogs\piterp 155, limited.

astrocyt ( > Hiitds PR < L OYVs % epen mas_and.
ol i godendroglio SE Levﬁég‘ﬁgl - efgg.%.&&%ﬁﬁ&ﬂs%ﬁﬂm%@gﬁg?;&{e%& fave
i npl i cattwd yeasserHie mostacommortintracianial tuiio?s oadlil Girisé o Selld ¢TAHS khal lineage
In the oncogenesis of pripary brain tumrs. Armn? t he vari ous r%?orted- :

al t2r at 896 sOGEHE at 130 approismately cfequencyo of 47 % celinblastpmenmmitiforme r (GRM),p 20%

and one ' é'“{’g g S ﬁgﬁfo A9 0 ctgy - al ph N-nyc;
gli, al tagér% Sprll cfﬁg gar?%f’expr e@s%j(;n 0 Wr gﬁd{gt "é ov%a}ﬂ f?@?@?n%%yep% S,
and | ossligbdéndrayliontas @evirbeY.alp1993)Rb, neur of i bromat osis genes 1 and 2, DCC,
and putative tunor suppressor genes on chronosones 4, 10, 17

(non-p53), 19, 22, and X (Wng et al., 1987; El- . _ Azouzi et al, 1989;
Ni shi et al. ,Gefggi,smgﬁéévt‘e@ pated seymal gragepand their correspppdingeprotein produgts,
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al 10 19%duplificdtion oft epidermall §duth Rictdroredeptobr aad ond 8P -(IEiEands, transfo (’~§ &(}}()3_%

nost freguent alteratiops include, anplification of EG--receptor
| oss of factor-alphs, Nemicy glicaltegehsplicingoand expeesgion @fyfibroblast ssowsh factor deteptorsns

on chro 9 Eur . the gra egr,ee, of
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| nCr eas etppressofgemdsi o chpdmenisi4; 102TRGERHNSHIB)] B9, 220 afi® XO(Weag ¢t 80087 El-
Mor eover, sone chan% ear to be rel ativel Ilneage- or

es a
gr ade- s fAaouE @ alyJ98P;Nishiereal., |1§§%;e!me@ e .0 AB8% kam® ¢ ak.c 1994; Henson et al.,

bt 1 Py fatafinfel 89471800 AR 3t o f90R Hanstin 314%, SRRERRE Ot VB
The del eSchesk fid Cabme 1993 Ve Meniling ef al., 1994ERIBIO eFalf 1904 RIRAPBF2IL G 905).
strongly indicated as the npst common genetic event associated 25 W t

t he nost common formof primary brain tunors, GBMs

Oyt ogeneti c akhe mastefrequent plteratienscinclode amplificationnof BGF-receptor (~4036) loss of
denonst rat ed frequent / ext.ensj moJ ecul ar genetic alterafi
associ at@b‘g\%q B g”@@nﬁpé@“%bﬁgr E"Z{OV/‘?) i Sglgﬁqn,s %%59%%396& 9§'¥}‘3
Fults et al., %’90%%@%&?% r?%%@%ﬁf“ﬁ‘g@ﬁﬁgﬁee& cé a?r%f:oxfé%%?mth
SoR@da dncredsed ad@afilativi of gedétivatanmge similat to cdlo® GarcinOinh.o Moredver, soine plemges
have cl earlg% slgow thef alteration of ¢hronosone WO 98/ 33907
PCT/ USo&Ppefsdq be relatively lineage- or grade-specific. For instance, losses to chromosome 19gqccur
10 as a %@ﬁﬂ? I i ' %ME 't%hgﬁo i it NGee e
al terat iﬁci)'n. e ﬁgdggf}&eﬁdg{r%h wﬂﬂes u |é%?%f%§%§é§ a sdct)ﬂ%g\%%qneﬁnd
very fr aoutetion af Ithé IEGF-rdeeptan oesuranminly &f GBMk.t hThe deletion of an entire copy or
segments of chromosome 10 is strongly indicated as the most common genetic event associated

25 with the most common form of primary brain tumors, GBMs.

_ Cytogenetic and later allelic deletion studies on GBMs clearly have demonstrated
frequent and extensive molecular genetic alterations associated with chromosome 10 (Bigner ef

al., 1988; Ransom ef al., 1992; Rasheed ef al., 1992; James ef al,, 1988: Fujimoto ef al., 1989;

Fults et al, 1990, 1993; Karlbom ef al,, 1993; Rasheed ef al., 1995; Sonoda ef al, 1996;

30 Albarosa ef al., 1996). Cytogenetic analyses have clearly shown the alteration of chromosome



chronmosone 10 (90% . However, the | osses are so extensive and frequent that
no chronosonal subl ocal i zation of a consistent |oss could be

unequi voCPI%§3¥07 i ned by these analyses. 5 SePETAISIN03sN
studi es have inplicated the region 10925-26, specifically a 17 cMregion
from D10S190 to D10S216. A teloneric re‘g30n from D10S587t o D10S216 was

I npl i cated by allelic deletion analysis using a series of |ow and

hi gh gr alRasgjs commonogenrrencs indGBMs, withy60% pbtumons exhibiting alteratiomf Alidlicateletione

2 o, o, I, e | S,
of a cangirdioSom®10 (?o;ﬁginaweoé?,i %eﬁs@m@k&:h&ﬁ%ﬂﬁ@?eﬁﬂﬁﬁt ﬂ?{:lﬁ&fp%@g%lo

chronmosone 10 occur ower grade gliomas. Al osa et al.

suggest sublanalizationof @ consistentdoss coulgi bermnbguivacaliy definediiyl thesel anhlyses. o
deletion in a pediatric brain tunor fromthe nmakers D10S221 to D10S209... .

Sa et al., Wsing a . _Series  of hav steq,t C ne .- °
reésons of deSﬁﬁmmmmﬁmgﬁsm&mg%ﬁewaImr_e_gl‘?*he
shor { - ar FopI DESE 1005 DFsH6 2 as@ldkadticiegion o DIOSSEY IPDIOTIRY Weliliiisled by

tunmor suppressor gene. Studies Tirst provided functional evi

a tulmor dlqﬁﬁldebﬁ?n anplysis usingl®geries 01; lowmbilsh@mde(aiomm euhibitedkeﬂ;)a pdnmlﬂh i

. | ., 1995; Mu et al,
1606) - hes pﬁ?ﬁ“remgéﬁéiﬁ WBaseted 695y, This boglon GriND RS ot Prepesformaetie
on 10p. i1 SBMCED A8 2 b 1 offodibdOpRind MBI ToGLAN SF p REHNET,
al .10 199fkgidfi mThisnstady talsal illnstiA&H that hdeletions to chromgsontes 10f octhit GMowee gidde

are shown,to Fl 1, below. Furthernore, the anplification of .
EGF- r eceBiQias, Abaicus o5k (oo} wases pEHomerirsandidate regipn bespdion 2 smell allelisat

had del ey ' fodet @mﬁ mﬁflkb? ' bl el e

t hese geﬁéelﬁb}ig{}i%er%%gﬁ on &qh# ng e Qﬁibsmg-ﬁ?ﬁ%@z)siﬂa%ﬁ, LM&Q
Del et i onseries 6fhGBMByg havensuggestedc tvar tommbon) régions Sef delétiod €10q26Pand erbg2ar
prostate renal, uterine, small-cell lung, endonetrial carcinonas,

meni ngi ogalmz)acut e T-cell |eukem as (Carter et al., 1990; Mrita
et al, 1991; Herbst et al., 1984; Jones et al., 1994; Renpel et al.,

St co on pr agt afir it OF EBRGREE 16 a1 has Ml YrpHelREE D ool b pmer,

arm of chuppeessangentO Stidiesfiyst/propided furctiofidl evidenceol ftumdrsiPpressoR Pess 8A10p

enes, apd (2) the Jocaljzation of the |l ong arm suppressor gene maps
8\0 08/ 33519 orzla. (StecL et al, 1995) wh?ch was later gshown for I%Igostate (Sagchez et 21., 1995;

PCT/ US98 : N . A
o the 10RBSY efal 1996); The latergtudy haspglicated g 11 M s betspoep DIOS 77 and
1996) . TD408524. oAllelic deletion shiliesaf glidedae havssHowarbitérsiad deletiol @mel Up) bLagain,
roups is centered around D10S215 and extends about 10 cM sFI G 1).

'?'h@or egi B0 fisaclopalization has bren achicyed) Karlhamyebal, hR% Kimmelman ef ohel996; these

| ocal i za}] L [ i s d, f.,ro\prosiate carci no .he

allelic Héés}lég\géa%é&gl&aq%%?ggg J ‘ﬂ%ﬁ?ﬁgﬁobts?a!’ glog/;.r | %es6h°aﬂ]88 ca;Bn of
occur i NEGF-ecéftorhasisteenchoiwidoldetty snp¥Pditchfiely in tumorsthat 84 dBleGons in
del etions are observed in nore advance staged tunors, simlar to GBM, and

may chromeseme 30 snggestingt aapessibleclinkybetween theschgenetic alterationsoOéon Reinling et
al ., 1996). 9}%‘ conbi nati on of these results suggest that multiple
human caﬂC’e]r {'mpl i cate the region 10g23-24.

25 Deletions on the long arm, particularly 1024, also have been reported for prostate,
renal, uterine, small-cell lung, endometrial carcinomas, meningioma and acute T-cell leukemias
(Carter et al., 1990; Morita et al, 1991; Herbst ef al., 1984; Jones ef al., 1994; Rempel ef al.,
1993; Peiffen et al., 1995; Petersen ef al, 1997). Recently, detailed studies on prostate
carcinoma have shown that (1) the short and long arm of chromosome 10 strongly appear to

-30 contain tumor suppressor genes, and (2) the localization of the long arm suppressor gene maps



Differences in |ocations of the candi date regi ons suggest several
possibilities. First, the 10 presence of two or nore tunor suppressor
genes on WO483¥87 possi bl e. Second, not all deletions PCTUS986D3Is3Cct t he
tunor suppressor gene |ocus. These alternatives are not nutually exclusive.
In support of the latter possibidi4ty, a potential |atent centronere
was suggested to occur at 10925 which may give rise to genetic
2l Ler a lovtho 19q23:24 bbundy (rapbraaly 1098 Itiraon, 1996, T of A9I996). The region of |
spite all of this infar ion, the identity of the gene_(or genes .
i nvol veccommen dgletion; i wﬁﬁ&%&zéﬂ% thgge, groyps dsrsentergd Araund &&05%19%%@@& -

el usi ve. 4\ i tiyf i ' f lof 1 . uct son of
Tho pr ot L00t A8V (FRE! 1) ' 6 rQfofovEtiaR o bfic B5ipte ropion, MRS Hf et
ef f ect i Viecalization withiartheyegion was fepgried o pRofsty Carcinbinas , The allelic Rissdsrasstidiated
goal to isolate the t{unor suppressor(s) . located in this region and -
det &r i with prostate Garcinomacslep ARRRAF t@ eccur in only about 30-40% of the tumors examined.

SUMVARY . Il S lect i vie o;‘
the. pr esurtaEroie, Meblicdsiire Sbkerved in more sovabdE KRRl fmdrd, it o SIS Aty
TS10023. bk rebitedtthetusiatic tabiliey (Niheir eral(le 95y Komiyare? 9 )1109¢). aThe eombikfiodbf @
gene encodi ng TS10923.3. It also js _an objective to provides

met hods theseresullg supgestthatmpltiple husean cancers implicate the region10g83-@84dance with the
foregoi ng objectives, there is provided, in one enbodinent, a t unor

Theram no. 26 DIEAEIcEE intBeakish B fhe’candioiee KHibRE hdlh A8t pheBlfiel 3 She
pr a0i dedpresenegiof twed ot mdreptapior dappresson genes on 10q dbepossible. aPsvand, lnbtall dieltions -

50 consecutiyve residues of a tunor suppressor designated as

TS10q23. May efiect ths,tumpr spppressor geng logas. cdihess alfemativesare ot sutyally exefpsive. In

ml e, e o i i
b ot o mBbbt Y i fiter possibity, » poteptial 1A WihitBneRVIE biER8ked Ie'BEGE of Jogas, .,
;s/\% pgér3 /eg g'glgigﬂ ety ghel 18w 16 geretic Qiteritions, phkicalaily bedikagerVoaillai?@ 8t al., 1993).
PCT/ US98/ 00353 . . . o _ _5-
cross reacti vieespiteraloofithis nforsmation; theeidentity of the gene ks senes) invelved withy the:

TS%QQ923. Wy . 3. . ani i bedy: f ur ther
RS2 Rl somor bRl kb . g MRE { A e

chem | unandadedaction cfxhe Frdteih&‘di whithéd codles, dnisdmpysiible 1 begircdselipafgsareffictive
hybri doma cells and cell |ines producing such anti bodi es. In

5
anot her WSBHtarEeHng thispredyct. (Thus, il iamimperiaat goal to selate gheatumos isnppresses(shf
whi ch bi s e ] i t .S ressor designated as
TSqu23.@ga%gtglﬁtﬁeégyggﬁge@hgéf' %@é%"emmcﬁ&gm any ani mal, but
preferably is fromother than human, nouse or dog. In still
anot her enbodi ment, there i SM' RYCORTHE INVENTION! ei ¢ acid conprising a
region, or the conplenent thereof, encoding a tunor suppressor designated
TS10923. 3 or ﬁﬂ éfo .allelic variant or nutant thereof. The tunor
supPressor codhsigiors gt &% anebiestave; of the present inyantion to provide a tumor suppressor,

designated as TS10g23.3. Also an objective to provide DNAs representing all or .part of a gene

P

encoding TS10qg23.3. It also is an objective to provides methods for using these compositions.

In accordance with the foregoing objectives, there is provided, in one embodiment, a

tumor suppressor designated as TS10g23.3. The polypeptide has, in one example, the amino

25 acid sequence as set forth in FIG. 7 or FIG. 9. Also provided is an isolated peptide having

between about 10 and about 50 consecutive residues of a tumor suppressor designated as
'TS10g23.3. The peptide may be conjugated to a carrier molecule, for example, KLH or BSA.

In another embodiment, there is provided a monoclonal antibody that binds
immunologically to a tumor suppressor designated as TS10q23.3. The antibody may be non-



manmal but, in particular enbodinments, is selected fromnmnurine, canine and
human se : Mut ati ons include deletion nutants, insertion '
nut ants,%gﬁ%émft nmut ants, nonsense nutants, m s RVESIN0ITH s or
splice mutants. In a particul ar enbodi t, the tunor suppressor has the
am no acid sequence of FIG 9. The nucl€ic acid may be genomi c DNA,

conpl enmentary DNA 15 Qr RNA ‘I'n addi ti onal enbodi nents,

the nucICEQss Teastive Batinther uman polirpentidas; o iy manbing o aon-hupaan TS10923.3; dupnos es

: ik ' . - t fo.
nboar ned A" 8100035 PP Sofiifey’ B Rl chilpif 2P uaRERe BRI S as 0
pol yade fiubsiistenp lsbel e¢hentiidmineseunt dibel, @f radiolabel orf &P khzyiie, OAlso eHéompassed are .

Vral vectors such as retrovirus, adenovirus, herpesvirus, vaccinia virus
and ademgbridoma cells and gel} lines praducing sush antibadiepe enpl oyed. The vector nay. be
"naked" or packaged in a virus particle. Alternatively, the nucleic,

acigl may co i 3 o bl POSOME, .- ¢
Vard ous st g oh bRl cbifia, flley §hARIRN BaGRnd hoftsers, anibodied B iy bind
about 1#bhdwhelegicallPfo a tumertsuppreisn? Aekigasted asnFS10q2RH) 0The astssera ey be HeliPed
bases, about. 5000 bases, about 10,000 bases, about 15,000 bases,
about 2drospanyanimal, byfipseferably is fromyetherthan bumen, ouseor deges, about 35, 000
bases, about 40,000 bases, about 45, 000 bases, about 50, 000 bases, about

75, 000 bases 13Nl another difibdime i i Biifiided an isolated micleic §2id orriife a

PCT/ US98/ 003

In stil lregiod, crhe vompletizat tiepedf, eidoding 4 Supsrosupgfdsctndesizahtel €r810¢23.3 or an
ol i gonucl eoti-de of between about 10 and about 50 consecuti ve bases

of 1& nudliglicvagiantor mtagithereofe The tymer wippressor cqdiggiregion may be desived fiiom any

| . « T ' ti bout 15
bases. | ot ol gRficifr b, i feched SORIFHER, GhTod B BBt Stpenices.
| engt h, Miatibns2inckids eleletion n@ngith, @serto® wintdils, Sameshifosfifarits) AdHSEHsE mutants,

In still yet another enbodi nment, there js provided a net hod of di agnosi ng a
cancer miSsense mutgnts orsIpHep mytants: cjnsa particulpr embediment; the tumny suppressor has the

bj ect; d, Gii oY i - .- ti | TS 3.3
Cunor sUERREass s RERrHG D, THE TR BST R e gengmin BNA SopplPRentr A

liyser, opRAEA, kidney, |ynph node, small intestine, pancreas, blood cells,
col on, stonmach, breast, 10 endonetrium prostate, testicle, ovary,
skin, head and neck, .esophagus, bone marrow and bl ood cancer. In

preferred entBaddiianal embpdiments;the nusleisrasis eanaprisene eomplementepsPNAsansdsfurthen

anot her . ' cancer is.a brain cerp, for,..
exanpl e,co%:p gﬁsoa”gfo?ﬁ(ﬁéf M%ﬂgﬂéﬂ{ Fhs?s%?%g of the comﬁ?ngﬁigﬂgrg%legpomng the

In one ftmnmatsgpprbmﬁethaaﬁomc&msn@mwg pélyadenilbideE isfgnal afd fanOBtigiAC of
sample. The 1 ‘met hod nmay further conprise subjecting the sanple To
condi t i seplication.abl e to anplify the nucleic acid. Alternatively, the
met hod may conprises contacting the sanple with an anti body that binds

20 Viral vectors such as retrovirus, adenovirus, herpesvirus, vaccinia virus and adeno-
associated virus also may be employed. The vector may be “naked” or packaged in a virus
particle. Alternatively, the nucleic acid may comprise an expression vector packaged in a

liposome.

Various sizes of nucleic acids are contemplated, but are not limiting: about 1212 bases,
25 about- 1500 bases, about 2000 bases, about 3500 bases, about 5000 bases, about 10,000 bases,
about 15,000 bases, about 20,000 bases, about 25,000 bases, about 30,000 bases, about 35,000
bases, about 40,000 bases, about 45,000 bases, about 50,000 bases, about 75,000 bases and
about 100,000 bases.



i mmunol ogically to a TS10923.3, for exanple, in an ELISA. The conpari son,
regardl ess of format, may include conparing the expression of :
TS10g23. VOPEBIhe expressi on of TS10g23. 3 I N non-PCETOSY8/06853P! €S.
The conparison may | ook at |evels of TS10923.3 expression. 20 -
Alternatively, the conparison nmay invol-\e- eval uating the structure of the
TS10g23. 3 gene, protein or transcript. Such formats may include
sequenci ng, \inlstH ygpmotiier gmbodineat, ithere (i:sF?rovided 2k iolded aigdhiicleBtidePSY between
an -

ol i gonucl eotj de hybridi zation, SSCP, P d RNase protection.

P?_r ti culdhputchhend $howt 30 icpasecuttvechases ofia misleig a‘ﬁd,t pr@mniemeamtgeret_o, encoding
cont | gu -itios ppRliok WeGghatf py 71002340 ¥h8 cigSmeoHde tiay g pbcay B rhases in -
enbodi mdexgth, tabohtc17 bases Vsl sboE R0 Bsek G leARie bR is*ﬁséy‘ﬁpﬁﬁ#t%ﬁ ngft 50 -

t unor . .cell conprising the step of contacting the ce unor .
sup%ressb@?esd%ﬁngﬁat ed TS10923. 3 under conditions perm.tting the
upt ake of the tunor suppressor by the tunor cell. The tunor cel I

yrph node, - SR ok 4eybBlflef gt oot e el of Biagfrang actnbiach,
breast, compeising the stepsufiiobtaining @ Sampledron?y Sibject3shd (ii) Ateninti@ad g-gffgﬁw

e
esophagus, bone marrow and bl ood tissue. The phenotype may be sel
WO 98/ 3dynctional TS10923.3 tumor suppressor in cells of the sample. The cancer may be brain, lung,

/ US9/ . o o
T om or GV Spleen, kidney, ymph node, small intestine, pancreas, hlood gels, golan, stomach, Treaste |
cybd i ng.enddretiun prostate, te BY&YSekin, 'HRNd REd RétkaBsophasRdbode Rarrdw i gsgo;agr

free. | n angt her enbodiment, there is provided a ne
al t er i nganges Jndnefesred embodimenispthe cancer is prastate canoer oF bgeasthcanser plm Another

contacti . With a nuclei.c acid (i) encodi a tunor suppressor 5
desi g natpg% e%ﬁ%@%\gfgh GO B aabrgpgmqeérfgawe,iarﬁﬁﬁg. t’ﬂ}ﬁﬁa‘né’g 1§ atigmeQn n
t he profRidsaniple. - operably linked to the region encoding the tunor
suppressor, under conditions permtting the upt ake of the nucleic

acid by the tunor cell. The phenotype may be proliferation, nigration,
contact i nhi Bnomgformats them ogmniﬁmssml for pomicleie adith dromydheesamplei dTheay

beygenca ' : ' | f e nucl.eic acid is a.xiral vector
sg%: as @%‘?‘%@% %,ﬂ%}a’t 8%39/?%%??%%—%@3% f’a‘i"_&@tl%s §u?tablgrta ?mpyéc@f’ fugieic

vi rus andidh Alpesativelysthe niethtty mBP cARF1iRS doith@githe fanillé With AR 'ahtibdd¥ that binds
In a further enbodinent, there i1 s provided a nmethod for treating cancer

cotrrp_r i siiggupplegically to asfsdﬁt(’l%zﬁlz_g?lfg%g?pgﬂg ilaamBldSAge[l‘he \mglp?mm, sega,'rdgststqﬁ th
a tuhor r r.designate . er .conditipns -pernittin
the upt gge S?igm{"@%’f’ggﬁw the Lxpr SfoR HQT%WL'@@'F&‘.‘&?H@W@%M&0q23-3ngy
i nvol ve i dust@RciURiigies. The comparison !mhaySiddK a8 16¥HIS RET TQ%'.?{ST%BI%% A

iizé)r ovided a nethod for treating cancer “conprising

cofl act iAltpraativelyp the: eomparisohimay invobjecevaluating) the strottarec ofi¢hel TS1Pq2313 rbhag a
t unor . suppressor dgsignated TS10g923.3 and (i) a pronoter active in
the t umBFOlE® Of FapY, ¢ eh %.rmags &%3?‘2‘?‘% §°‘B’§§F‘&&l driyRe oliggnueleotide
regi on Nbidizdtibn! NanfaliMUligdMRIERRIR O hybrififeibn C YXEP | TRET MHob ke

t he upt nge.of trlll’e nucl ei (_:gaci ddgggt %%btungﬁmcgqaﬂﬁgis%?egp% %chﬂﬂ
hunan. FPadicular embodirents inchideyexalutihg rwitdstype rdromiitamt bligsrueleetids hybidizatin

t r'an Sge rwlvlvlf:erenﬁlmlgoﬂu%levgt}hg Ps c%ghgured in an array on a chip or wafer.

25 In another embodiment, there is provided a method for altering the phenotype of a tumor
cejl comprising the step of contacting the cell with a tumor suppressor designated TS10q23.3
under conditions permitting the uptake of the tumor suppressor by the tumor cell. The tumor
cell may be derived from a tissue such as brain, lung, liver, spleen, kidney, lymph node, small
intestine, blood cells, pé.ncreas, colon, stomach, breast, endometrium, prostate, testicle, ovary,

30 skin, head and neck, esophagus, bone marrow and blood tissue. The phenotype may be selected



copies of the gene encoding TS10923.3 are interrupted or replaced with

anot her gene. In an additional enbodinent, there is

provi ded WO A883907 of determ ning the stage of cancmlvwﬂﬂxl ng t he
steps of (i) obtaining a sanple froma subject; and (ii) determning the
expression a functional TS10g23.3 turmr'7s-uppressor in cells of the sanple.
The cancer nmay be a 25 brain cancer and the stage is distinguished

bet ween ﬁowmlﬁ‘denemdn@rammcoﬂtha nihibﬁtdm soft agamgrowth or cellcoyoling. s ¥he syt ng
for a TS10923.3 nu Ie| C aC| d Qr pepti de in the sanple.

I n yet SHPRIGSRO May ﬁ@?@g ¥f%% ded .a nethod of predicting

tunor netastasis corrprl sing the steps of (i) obt ai ni ng a sanple-
froma subj egandfhdr &hbodifteite sk X Rite : -
TS10923. 3 tunor suglf)r esasorexlS 2 ‘? € sarrg?‘é1051 can f?&g%gh%%f __

WO 98/ 3321l éomprising the step of contactmg the cell w1th a nucleic acid (i) encodxng a tumor suppressor -
PCT/ US98/ 00353 o
di s¥i ngifeaeated I$H0a233 nd () Aoprometerepciive dp the tumer aell ovharein e mmter is -

conpris far [ he

sa%l e. eoﬁfa%@/hﬂ&dtgthgfﬁgo?eﬁo gﬂén addi t*’@egﬁo?%eglcﬂgﬁ é’ ere | the

provi dediptakecdfhehe mitleitcaokt by nige a:m-rwldafl‘be phenotypesni;Sbalpmhﬁmﬁomrﬁugrﬁﬂmpr

activity co r|5|ngthe steps o (|) prqvi di el | Iacklngfunsé‘{lo al 5
ﬁws oy Hscngar

TSqu23.Q9 W‘P%Ié" ) g& cehgy eitagid may ated in a
subst angg; f n t _
subst anc hgt {Cﬂglr}uclelf;h%m%%ezf %ngly th mrétﬁoérﬁ:? ?&Q&lﬁﬁ %&Gxag?%?ated

t ugor Cehhshﬁtbmmdhmeswmﬁlhmaybébﬂ@p&ﬁ@edﬁhOWHW 3.7. The
mut at i on may be a del etion nmutant, an i nsertion mutant, a frameshift

nutant, a nonsense..muta . misse t or splice nutant, e
det er ni ni ng gBTﬂﬁF P@g@i‘ﬂ‘ﬁgalﬂi“ﬁﬁ‘% g&"?gl} r“ﬁ%‘&ﬂé’@?@‘l@ﬂp@n&&? he

cell *Wwﬁi%“ﬁgbsence of Wpre &‘SQ‘?e LG coppfehy Fenphud 18300 7

may be 'ﬁﬁﬂéﬂ%&ldimﬁnmemﬁmg’lthe uptake ofthe syxhodt supprassdri byl thy tumbnbell‘ dihetmethod
met astasis,, contact inhihition, soft agar growh, cell cycle

regul at i BAY involysa 8. tunor progression and tissue invasion. The
candi dat e subst ance may be a chenot herapeutic or radi ot herapeutic

con?t or be sg @ﬁtfﬁn&@&ﬁnﬁocﬁﬁ%ﬁ, tHE §5tbGidéd a x?ethb(?f'q?lrﬁ‘ean%% axgt%lr' 'coﬂﬁﬁsi_ﬂE

acted in vitro or rn vivo

addi ti onthe seepooficomadtingtd tumsori cellpwithin deshibjectstithoal natleiscacik (i) rgeading a tumor
candi dat e substance for, anti-kinase activity co ri sl Eh t he st S ofﬂér%
provi di n@lpﬁffﬁéﬁfl drgignated TS10023 §qamsd G pblpf?:‘EB"teF F‘Hbofa?

! .
Subst ancREOES s bl fsked B M focih EHDAEG, P‘“‘h‘m’canaﬂf UG
the 20 perﬁﬁtﬁﬁ@ﬂﬁﬁﬂtﬂid@lh@ﬁudéi@aﬁdb?the thfior dell. eThe subjegt fay be alipmas.e

conparing one or nore - characteristics of. the cell 1n the presence
of the candi date_substance with characterjstics of a cel

aE@Qnﬁe of t hin stilhyetomfurther smbadinent, Tiherecis pravided transgenicymangmal in whieh' ot
1)
Phosphat St gt bl Ghcfiine 310923 3 artMiertuvied bEved v URbRF b

i nhi bition, soft agar growth, cell cycle regulation, tumor fornmation, tunor
progressi on ahﬂaﬂlaédltienﬂ&mbodmm,smefe 1sTismv1dadldl nisthed wfbddtarminingralye biage of

chenot her apeuti c or radiothera eut i c, agent aqr
cancer comprising the steps of (1) obtaining a sample from a subject; and (ii) determining the
expression a functional TS10923.3 tumor suppressor in cells of the sample. The cancer may be a
25 brain cancer and the stage is distinguished between low grade and glioma. The determining may

comprise assaying for a TS10q23.3 nucleic acid or polypeptide in the sample.

In yet an additional example, there is provided a method of predicting tumor metastasis
comprising the steps of (i) obtaining a sample from a subject; and (ii) determining the expression
a functional TS10g23.3 tumor suppressor in cells of the sample. The cancer may be



selected froma small nol ecule library. The cell may be contacted in vitro

or in vivo. BRI EF DESCRI PTI.ON OF THE
DRAW NGSywo 98/33907 The following draw ngs form part prridugehisssent
specification and are included to further denonstrate certain

aspects of the present jnvention. The i.guention nmay be better understood by
WD 98/ 33907

PCT/ US98
refer enc‘iés%;%é%lﬁeed %srm%astgu fog AR ? 2% eé?%avﬁcnggh? ﬁetgm%mﬁa:{myoﬁoquﬁ ?sﬁaé'l%fqélﬁ ed
descri pthquj3nuc1e1cagmmgolyge pideiadheganiple. pr esent ed herein:

FIG 1 - Localization of dat e Tunor Suppressor Loci on Hunan
Chronosone 10. s |l.oci on the humap chronpsone 10 have been
i npl i cat ed aénﬁﬂliwﬁcﬂnead&qoeﬁ &1 en is pr adanethed,of soresping a candidate

| ocatio K

| PFast - ApbuR fof But 06 AcRGef EOBHNAS Sud RBALAY) providing s el pckina iy,
cel§ TS10g23. aepolgﬁe;mde;: i) roottactifig tthe gulle seithc ehof cadldidetel @ilsstdnde LAl (i) -
copies of |oci, on chrombsome 10. Loc are indicated on the vertical

axi s andietesmining He-etieptoof the caeidate substanse op he selit The el way be aduspgs oell, for

| anaree
of *Regr SRERPFT S itadticel Hithy £ 55fufiit she Gobine region of TS 3. | Thi o
M crosatsfiay bkca Weletion smitintHub rihseriido ffatanke o fediteshift &iutA10 8 Githsérse HIGRAL)

(solid circle) or absence &open circle) of DNA corresponding to
chrormsdniésel!@e qufcsm%ma he detesmigings may comprise SOMPAHNE PNSAFCIMOFR S

o0 BBl Bt L Sen O o bR S SRRl P2l

hybri ds ifrthe fabdehye &P the candidafecsibBtingd, orms chersbrehistic ﬂﬂ¥ be TS10q28 3! expiésaithh
I n soft agarose, and the U251.10.5A and ones are partlal |y

suppr es slé@smmatse l@cgvxtsalprohfsmgy, mptastagis,f mm@mb@me soft ager growth, cell cycle

suppress n rtiall e d clones nPr vi de func onal
ocal | o EBUREGH TR forkiafof Ypinof prorRMRR 7" Fing wb4RGe 0 GRlidhe MO

cont ai N fie bk WIBkenSd{RéthRRHE ordRidR tiRirSpeutic agent! HIbE %bleetemﬁézhea Bﬁw fiﬁ&lecule
boxes. The hatched box ‘at 10923.3 overlaps w th the honmozygous 2

dell8t i orlibranyd The gelbmay bp contacted rhvitraldr & vivodel et i on anal ysi s (see FIG 2
and FIG 4). FIG 4 - Deletion Map of Chronpbsone 10 in

hre Tocat e T SAIE o' e pRBHBRE Lalbdiment, theld'Fs BEEG "y Mg bt sBredfined
their or¢hatidafe Sibstante Q&abﬁﬁqdnwﬁam@n@bxﬁmﬁa@dtﬁeoabﬁ@ iof (P providif@ ac having

chronosonmal | ocation based on the radiation hybrid map as descrlbed

by Gyapa¥ySHq23:3 polmnde voraprising afnleast ong tyrosmmmm(m)@pntm the ¢efltwith
|nvoIved|na | astic _astr opgs_and ope in, t.h

boxed r eﬁ\eo ﬂ%’ st ST@ g&F‘H‘“ tﬂ@g&% gg#‘ehé ﬁ]smgance on the
ho Zy OOghb3p S RirpO ,ﬁpgh%g [
shgawn by the&ggiﬁflgﬂtrg?ﬂgén*t&%e r?lghtdetse?ig i ‘ébb&ﬁﬁék ¥ 86@ ﬁm%ﬁrﬁg

of BAC l1¢mercsaristiesof the cell intthe pRs@cdof mma@wUchm charactenstxcs of a cell
in the absence of the candidate substance. The characteristic may be phosphorylation status of

TS10q23.3, TS10q23.3 expression, phosphatase activity, proliferation, metastasis, contact
inhibition, soft agar growth, cell cycle regulation, tumor formation, tumor progression and tissue
25 invasion. The candidate substance may be a chemotheré.peutic or radiotherapeutic agent or be

selected from a small molecule library. The cell may be contacted in vitro or in vivo.
BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings form part of the present specification and are included to further
demonstrate certain aspects of the present invention. The invention may be better understood by



denonstration of honobzygous del etion by Southern blotting is illustrated.

The partial restriction - WD 98/ 33907

PCT/ US9SMW»2B33907 PCT/US98/0035310-
map of 106d16 is depicted. The illustration of the blot shows the
homozygous del etion of Eco band-#T4 (M approx. 11 kb) in EFC 2

cel | s. FIG 6 - Coding Sequence and 5' - and 3'-Fl anki ng
Regi ons reférei&d&gbﬁe:br o ofjthese drawings)im combinatioth wiith the detailed edek¢riptioni 6f
frame sto odgn. FIG 7 - Predicted Amno Acid Sequence of
TS10q238 %b?%ﬂ%ﬁ‘nare A, al ani ne; C, cysteine; D,

aspartic acid; E, gI utam c acid; F; phenylalanine; G glycine; H

histidine;, mgG.1- Lo hsﬂsmﬁmﬁatelﬂﬂd}%u ressc?'{5dci 6 HoaREdEe 16}

asparagi ne; P, prolTne; ut am ne, ar gi ni

t hr eoni Mano\is lmlunmhp hntnanrqhmmpsm 19 hqulbeen lmphcﬁtedsqsmasabh slteasfénmmor
Slt is in bold; t os,hr;e %g) %slon sites are italigized and
r| i Seppressing acti TERQTHPS BroMpadp derictefl. 10923.3. @i oma

I|ne initially indicated as haV|ng honbzygous del etions in 10923.3

vere reanal yigg, &Qrmﬁ%ggeﬁ %P%%z%o&@el&ﬁk@ﬁ?@h@mﬂ@&ﬂ Lines. Vi Q&ﬁﬁheéen
oval indicates that € gene regiron 1s presen open ova cat S a

honozygdines were screeniel for therpresencéef dpletions imbath. coples of lodi omclu'snmxmms 10.r ppied.

ol o8 iaaied o b Fetiva aris Aock el Bisa sre Dot Atot A AGECHAL 355 Hnozygons
desi gnay, %ﬂ{?ﬁd%ﬂﬁd%&%r&rﬁeﬂd | t| on. The term nation codon is TGA
erations

(1210). bet ween t he human and nmouse or dog sequences on
the genomic or amno acid Ievel are de5|gnated by a star in the sequence

cotpar ed. FIG. 3 hroniosor
uenc f Exons nd Surr
£e§ Pt Ho Persenie GA Eie) or

observed.
| ntroni &R RE
i
0 chfpoif e hAORER 1°RIHNE Hitkosilfe markers
at posi tiromn elewen subetidnes oﬁthe somatic celbhybnd rdonenU2S1LNT0.7\thatswete tparsferfedrinfoO

EiEnens @%gptfé?
00 23 avgab )l abaper Bl ESL2 A S EBLAOR o ot 515 o R
CCESD! e o xR o B0 Td B 4k, BT 0B 1R s EnC

respect |subd1m)es ﬁerpa'fﬁﬂﬁj supprdsbed |($leck)cvtm1 , MEoEY.i I)'lllhe aﬁﬂﬁeraicepbawbemnhe £gllyand
28 respectively. For LnCap ce]ls, the nutation.is
del et | oﬁ“ﬁ?feiﬁﬁ nes aaqh aher parfinly, pppressed clones pepwidenarfypctional localization of the

FIGS. 1 of r. .

Hydr ophi 8- | yp Iﬁ P&# yﬁﬁﬁ?} 'EI%BﬁQ%ﬂﬂz{ ¥E§Bpr %ab‘:%ﬁlt% t%%s({)'% &F?'igp r@f‘% gex}el'gte

Fl exi bi |mdwat€d by thé-h&tchédlboxes. The hatched box at 10q23.3 overlaps with the homozygous
20 deletions and region implicated by allelic deletion analysis (see FIG. 2 and FIG. 4).

FIG. 4 - Deletion Map of Chromosome 10 in Human Gliomas. The region bounded by
the markers D10S551 to D10S583 are located in a 10 ¢M region. The microsatellites are shown
in their order of most probably linkage and mapped to their approximate chromosomal location

~ based on the radiation hybrid map as described by Gyapay ef al, 1994. The region of
25 chromosome 101 that is not involved in anaplastic astrocytomas and one glioma is shown in the
boxed regions of the tumor. The critical region defined from the homozyogous deletion analysis

and not excluded by this analysis is shown by the solid bar on the right side.

FIG. 5 - Mapping of BAC 106d16. Mapping of the BAC designated 106d16, and
demonstration of homozygous deletion by Southern blotting is iltustrated. The partial restriction
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Ant i geni gyad bgiszgoP! ot ; FIG 11E: Anphiphilic helix plot; FlgerrdsbBioosss

Anphi philic sheet plot; FIG 11G Secondary structure plot.

FIGS. 12A-1 - Conparison of Predicted Chgracteristics in TS10g23.3 and

Poi nt Mutants T98G and KE. FIG 12A: Hydrophilicity plot of residues

st S GO AL 5 S o A R e

st r uct utband#b4 (Mf apprex.dilekb) in BBCeS cells) d- t ype pol ypept i de FI G 12D
Hydrophilicity plot of resi dues 1-60 of KE mutant; FIG 12E Surface

probability %%tb 6of esi d es 1 60 é)f KE ; ) i F Secondary
structure pl O T ectoen® o8 S s SRS S -
pl ot of 12H; Surface probabr I [ ty pl. ot of
E@S%g‘iﬁPo ﬁ%ﬁ%g% nut ant FI gb '

resi dues 121: Secondary structure plot of
residues 1-60 of T98G nutant. The T98G rrut ation (Leu -> Arg) at

resy due 42 r &, (7s- Predicted g rTe Poothist. y AbbreviationscarefA, - -
TS10923. The nutati in KE a | due 36, (4
srgnrfr@iﬂ‘i‘!ﬂr 8 g)n &é’ &7 K Mq\:ﬁ@&rfkm%e

in the n h I
St uct ur BoRAGnEI BHEY, Bidne M, %ﬁﬁﬁr&'ﬁ%‘%p ApRs: T, proing Y, ftanios R
pr obabi largiyiney $,sserine; IF; threonine; V, valine; W, tryptophan Y tyrosine. PhOEgidESEcoftdnhisRY

" SEQ I D NO 1= I cted seguence for JS10 NO. 2=hunman- gene
sequencéitte 53_‘% % Wﬁ&?@h‘ﬁ@lﬁ tion sites &?ﬂgﬂlf‘eéog gene sequence;’
SEQ I D ‘NO 5=human pepti de sequence SEQ | D NO 6=npuse peptide
seggience; t eq 1 g Q
e s%lg Dedithal Apalvid of. 106835 5 UR05R line Sty %elg%tﬁd(%g @@ED

NO 12 :hommygcms cm&tions)mmoqzsaa :wm(raaﬁalyzsf(ﬂm thel\ﬂesehée of ak®TS10q23.3 gene SEQ
I D NO 15 =, exqn D,NO 16 = exon |, | D NO 17 nmotif, from

51 que Darksasd o nrtg%e that-the BFRTOBPILis vwnc‘a\famﬁwéesuemzasoe
protein , 1996); SEQ ID NO 19

resi dues&e{é@%kﬁ'ﬁle\%@ﬁ !lgep %?Opovygﬁpt [ de SEQID - NO 20

resi dues 1-60 of T98G mut ant TSqu23 pol ypeptide; SEQ I D NO 21 resr dues
1-60 of 25 lopS IR of Hunpn T880923.3 with Bl

S S AL SaSAE o i er?o@msarteeﬁ?ﬁupéﬁfte ) dogtonaye
<hown VI BE o HHTs TOA (13 RYPPARSSIG BEhL 1k RSRAF bal Sibuth OF o

10g region of human chronpbsome Despite this
sequences on the genomic or amino acid h::vel are designated by a star in the sequence compared.

However, no changes in the amino acid sequence were observed.

FIG. 10 - Sequence of Exons and Surrounding Intronic Regions of TS10923.3. The
20 exons are denoted as capital letters starting at position one, and introns are designated lower

case letters; except for the first exon where the initiation codon starts at position one and the 3’
exon/intron boundary is at position 79 and 80, respectively. The lower case letter designate
(Table 4) coxresr)onds to the numbering of the sequence presented in this figure, except for the
first exon. The mutations for U87 and U138 are at the first intron G residue [G+1>T] after the

25- exon (G and H, respectivel&). For T98G and KE, the point mutations are at positions 46 and 28
of exon B, respectively. For LnCap cells, the mutation is a deletion of bases 16 and 17 in the
first intron. '

FIGS. 11A-G - Analysis of Secondary Structures in TS10233. FIG. 11A:
Hydrophilicity plot; FIG. 11B: Surface probability plot; FIG. 11C: Flexibility plot; FIG. 11D:
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consi-der s es/zasount of work, the identity of the gene or gepeEBsssappansi bl e
for this activity has not been determ ned. Previodus used a
functional approach involving transfer-dt-chronosones or chronosonal

fragments suspected of harboring tumor suppressor gene(s) into tunorigenic
gl i oma giitigenic R plet] FIG.1II B Aphighitic hilk lof FIGE 1li_vteAlmmﬁﬂmc0ﬂea2@a%ﬁey

of putative tunmor 5 - suppressor gene(s) and aid in thelocalization of

such. cdGnSeennderystaagtnre plofer e t ransferred into U251 glioma cells

and chronosones 2 and 10 into LG 11 cells. The LG 11 cells wer e

shown to hav [ t ~CORI : and k ppj. nt S

subsequent | ymﬁ&%gﬁ ComBark ; . [Qg23 ¥ %%0
resul t edrdsG MEKEJ FIG, 12At 'HydropEiRigYSIot 6f residues 1-50RIFVARE BpEbREFIG.
exhibiting a [ oss of tunor ihg%ni t():i ty@{lﬁo tumor fornation) gggli’lho&?géof,’;gg 10

abid i t y 128: Susfece prahebilitysplat ofwesidaesd-66 of valdxtype pelypeptidePdIGh 826 Secomdary
1993) . The hybrjd' e i al wt h. i ng | .the

par oht aPHDEiFS Bl o tosies, L300 BF Sicsie BoBphRidelFiGhTD® " Byufonlidiey Hetsof
si gni fi Gediddes 1¢600sf KB niflant; FIGVARE: hgirfadecprobuabiity plot ©F rdsidued 1550 S80S hiitarft!

chronosone 2 resulted in hybrid cells that acted simlar to the parenta

cells. FIG. 12F: Secondarysisucsfecplot ofiresifiueshle6@ of KiiimutantyeIG. d2Go cHydrophilitity _
chr oo BB 3038 U ot i, RSl RGPS Ar

c Eto) nos YG ﬂhﬁ_ng IFIGTR21E Becondarp ¥Rl tire pldtof rBNdidsaLS0 ﬁ!rmw %:%&i.atm TR

t he hybrid cells had spont aneously undergone chronosoma
r ear r angautetions(lten -pi Atg) ahpdsidud 42akesults in the losy aft proposed belik yecoadarg saructags ofs

of the |,&s rted chronosgmne 10 ( Pershouse 1993). The

| . .
i nvent or Aeh3s wRtation in KE 8t residug 36 L ?'?ZGBJ)M@M significently increase the
initiat Fﬂﬂl : . . " toalk . T i .
It R:a : ﬁsgr Egedgchr Oﬁi??Q%g c%r%%%&%e%ﬁénﬁa%% méag@gga@ﬁa%%{ e same ©

i nf or mathelieal RinidPurr Adso, Snincrcchahges in B bydicphilicity and sirfaes pyobability/ arisae

i nserted chronbsone was subjected to rearrangenent. The insertion of
an qenti re copy of chronbsone 10 resulted in inhibition of the hybrid
cell's transforned property to agar ose and to
formtunors in nude mce. 25 These two phenotypes now appear to
be partially . i NSEARt. . aRal Y& Gl ones
(0251 n10, 5 5O I NE: Ppriciiol "Rifilioe 8% 18100253 8EQ 1P NOLZ S asme,
of sequeince ' SEQ TP NO:3-gneuvei gene équeacs) 'SEQ IDUNOf 4xdogtgene stqeiics; 9D n
nude m'n&? t hus indi¢ating that a tunor suppressive |ocus resides in
the re QESWB‘“BE‘P PPP#&W‘R‘%%%EM dQ:6Tmopsecpeptige sequence;18FQID NQi7=dog

Toqze. - PP Reicd SBOIDMON dhof s24R 1DNORERon by SROTNG Tomditi <, s

(sze FI @D XD:11FRegorsd) SRG ID N2 Begxon e; SEQ NN Y i ekoft $SEQ ID NO: 1489 e26h

residing in the_distal region of the chromosone. The | ack of
VO 98/ 3BSEQID NO:15 = exon%; SEQ ID NO 16 = exon I; SEQ ID NO:17 = a motif from residues

PCT/ US9 a8 = : , : . - 13 -

addi ti o?glqg%g?%"golg %Ttoe%s mar Ie‘?%“’ld ?W%%‘FO% Pﬁagﬁ%‘f&@st?r%tphpwpéﬁgﬁmlhg

chr onps @pwril1 A996); SEQ ID NO:19 residues 1-60 of wild-type TS10q23.3 polypeptide; SEQ ID
NO:20 residues 1-60 of T98G mutant TSqu23.3 polypeptide; SEQ ID NO:21 residues 1-60 of

25 KE mutant TS10¢23.3 polypeptide.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
L The Present Invention

As stated above, a number of different groups have shown evidence of a tumor

suppressing activity associated with the 10q region of human chromosome 10. Despite this



material is responsible for the altered biol ogical phenotype. These results

i nplicate the presence of two phenotypically independent suppressive
regi ons ogoobssygpsone 10 involved in gliom progrespcfﬁmﬁﬁhgﬁk et

al ., 1995). 5 According to the present invention

I nventors now have used several i ndependent strategies to localize a

tunor suppressor gene, designated TS10g23.3, that is involved in

ppr oncHEASRERHETARAA of Wolk il ResRl ey watnd bF Biney ABOBAING T Aoy bes
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del et Ongﬂn;(ﬁd oLy di
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t heSi nf csupptessor gene(s)iﬁﬂ dig it the l@ﬁliﬁatidﬁ ofuet. oChrmtbmes Qﬁﬁﬂﬂblvﬁeré'ﬁ‘insferred

t herapeutic agg@g\aehes el ated to hupman_cancer. The

10923. 3 WP} pmacelly and chromosomes 2 andalQ: intelLGr11 @Hﬂae'ﬁbﬁé&ﬂﬂ cells were

i nventiq by
2 gene | MopRE RS BRE BoniErSE dyriyibecid HTia B BRAEF I wap subspuegtfiteRado
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. n the afappressed pheaatype, Hingtaloss 9f§mnm£nmunqﬁ9rmmnaﬂud fass, ofzhe

or Ao or BilE e %3}“?‘?55*@5"@55 Rt DI SE ol 1. 1350, SES ket

menber . ekponseifiab gfcﬁvthwblecﬁaé sifflar €3 ey parental cell, althougﬂlﬂi%rlﬁy%ﬁarc%ll%oﬁuﬁhﬁon
bei ng eglmted are equall Qsgpllcable her e. ditionto

t he ent i qensityswas signifigently tohd0%) dewer than, ¢he iparental scells.| aihestramsfer of

Suppr essiiRapigie f ﬁ%ﬁ%@ 1965id s Rt B B e Rl P e . e i s

of the nol ecule may be generated by genetic engi neering of
transl ation sOp@objettive of thedenstidies %aditd Jodaligh €2 dhEba636RRE 10 REpr¥dsor gene by |
AIternatlver, treatment of the TS10g23.3 nol ecule w h pro eoI tic

endynes, fragedntation pf dee asemycingtagged chrompsasardds a@d,vaxbs@ru;nﬂy, 10 teansfen dhe
C-t f,
.nCFLé“e Baguflited ChGiidRime 189 IO ool S ln R b 0GR o hit some of ths,

FIG 9, rid, cells h8d spontaneoust under e GhromB$dmal rearr ats to vield hvb. d cells
PCT/ U898l7y(|))0353 °P y undergda angeme yield hybri

9, 10, iretainipg omly varipus regionscof the insegted ihromoson®110 fRersimmse 24;:1,2599330

0, 4o Rt 1080 uBimed, e b, 9 e Yoot e el Bagieiatin
acQor di ngudies (SIecher a2} h99k), m%teaﬁoﬂbﬁﬁieﬁhsé&a%ﬂrcfnroseme 1B f £rg:ﬁ¢#:ap { #h$) -

HPLC, : lon exchangé chromat ography, affinity chronmatog

(i ncl ud| teckedl rhyuinformative tRFLP markers and FISH analysis. Interestingly, only the inserted
- chromosome was subjected to rearrangement. The msertron of an entire copy of chromosome
10 resulted in inhibition of the hybrid cell’s transfonned property to proliferate in soft agarose

and to form tumors in nude mice.

25 These two phenotypes now appear to be partially separable by the instant analysis. Some
subclones (U251.N10.5a-j), which revealed a loss of a major portion of the long arm of
chromosome 10, grew in soft agarose but failed to form tumors in nude mice, thus indicating
that a tumor suppressive locus resides in the remaining portion of the chromosome (10pter to
10q11). In contrast, clones that retained a distal region of the long arm, 10q24 to 10q26, failed

30 both to proliferate in soft agarose and in mude mice (see FIG.4). This suggests another
phenotypic suppressive region residing in the distal region of the chromosome. The lack of



5 chromat ography) or various size separations (sedinmentation, gel

el ectrophoresis, gel filtration). A Struct uaI Feat ures
of the PWQBE¥EINTe The gene for TS10g23. 3 eRCDAISSS/3sE)3
am no acid pol ypeptide. The predicted nol ecul ar wei ght of this

nol ecul e is 47,122, with a resulting pr13F 5.86. Thus, at a mininum this-
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f or mat i progfession (Stedleenad] 1925)at t ack of the phosphorus atom of the :
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r epr esent ed st chem cal process: phosphoryl transfer to the Lo
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t hi ol at t f -
ot ent | Jptd of Buopd r%“?ﬁé&gﬂ%%%’hﬁﬂ? bl e BOBITE pdReT of Eletsdh T 1
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164, 223 nd 335. Phos ha ase are_known to have ki nase sites, and
t he pho am e eth %@neclarhasé itrgew becemes possible to exploit
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phosphatrehesi toGmimani cancer, t he tyr 0Si ne phosphat ases al so have
activity agai nst phosphoserine and phosphot hreoni ne. The
I nteracti on between ki nases and phophatases, and the various

phosphoryl ati on states of pol ypepti des, have been denonstrated as
i nportant features in cell physiology. Through a variety of

d| ere ophatases act in different pathways
s TAPA0EE,s Tl Surihelt

in ce 984 in si gnal i ng, energy storage and cell
regul ati on Since the identification of an WO 98/ 33907
PCT/ US98/ 00358¢cording to the present invention, there has been identified a tumor suppresir, -

intrinsic t I ne kipase function in the transformn rotein _src Collett
4 Fthe 1042573 desigmern
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tyrosin Lt lLen
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of the suppressors now are bemg exploited are equally applicable here.

In addition to the entire TS10g23.3 molecule, the present invention also relates to

fragments of the polypeptide that may or may not retain the tumor suppressing (or other)

25 aptivity. Fragments including the N-terminus of the molecule may be generated by genetic
engineering of translation stop sites within the coding region (discussed below). Alternatively,
treatment of the TS10g23.3 molecule with proteolytic enzymes, known as protease, can
prodqces a variety of N-terminal, C-terminal and internal fragments. Examples of fragments may

inchude contiguous residues of the TS10q23.3. sequence given inFIG. 7 and FIG. 9, of 6, 7, 8,



nmol ecul e show sone honol ogy to tensin, a cytoskeletal protein inplicated in
adhesi on pl aques. Thi s suggest that TS10g23.3 maybe invol ved cell
surface fpsypasgya such as contact inhibition, 10 - invasipetussspgassi on or
cell-to-cell signaling. TS10g23.3 point nmutations identified in certain
tumor cell lines affect secondary propogégd structures in this region.
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catalytic domai'n o protein tyrosine phosphatase. Al so, "putative
ki nase ttyroginephasphatase {PEP) consehsus soquence: I/ VJHCAGR[S/T]G. Outsideithe active
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WO 98/ 336fltlie phosphorus atom of the substrate by the thiolate anion of cysteine. The reaction can be
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. 15 repregented as 3 fyo-pigp chepical progsssiTRhepbarvh transferito She grzyme acppmpanied by
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phosphar A Hsab? 0 BiptoRich bl prbict, and bydrofii8IER o (6] bk Miccitfiote
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at a nonhdver kina®! sited] Nindi thet Phosphatasee pttivity. of hésenBizymes can be modulated by
.phOSphorylation at these sites. Protein phosphatases generally are divided into two categories -
25 serine/threonine phosphatases and tyrosine phdspha_ta.ses. Certain of the tyrosine phosphatases

also have activity against phosphoserine and phosphothreonine.

The interaction between kinases and phophatases, and the various phosphorylation states

of polypeptides, have been demonstrated as important features in cell physiology. Through a

variety of different mechanisms, kinases and phophatases act in different pathways within cells

30 that are involved in signaling, energy storage and cell regulatioxi. Since the identification of an
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nature of a protein that defines that protein' s biological

functi onal actbw ty ce[ta n ani no acid substitutions can be made in a

protein 30 equg eFS under | yi ng DNA codi ng sequence, and

neverthel ess obtain a prot ein with Iike WO 98/ 33907
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10 Each am 0 aci d _has been assj gned a hydropat hi c |ndex on the
basis of th%aqnwty may b Evemwom pssays, tmikiay éhmaefas&lgm theigsts Fog example,

I I
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hi sti di nevirtug ofgro ppmseong ss)nol@nles&mwl@q@) ﬁmspmtate (-3.5);
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25 As stated above, there is an mdlcatlon that TSqu2_3.3 isa phosphatase. The portion of

the protein located at residues 88 to 98 is a perfect match for the conserved catalytic domain of
protein tyrosine phosphatase. Also, putative kinase targets are located in the molecule, which is
another characteristic of phosphatases. Because other tumor suppressors have been identified
with this sort of activity, it will be desirable to determine the phosphatase function in the tumor
30 suppressing role of TS10q23.3. This also may be a fruitful approach to developing screening



It is known in the art that certain am no acids may be substituted by other
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detailed in U’S. Pg@é%ft?ﬁfgg)ﬁ%%% the foll owi ng hydrophilicity val ues have
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o 314%
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preferred. As outlined above, am no acid substitutions are

general ly bas 1. latl vessinll.ard t of .the.api ng aci

si de- chai n su%éﬁ@%%ﬂiﬁw%e%%%P&ﬂ?m ?‘@‘?gﬁfﬂ?@ﬁﬁql"flﬁ Py,
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13 S0 Sl Bl s A Bl s 1
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of peptide mnetics. Mnetics are. peptide-containing nolecules that mmc
el emrent singiade; fonrexample, the changeseaft alining tes serine;tanginine to Igsine; asparaginectojgiusamine or
Johnson et.al , "Peptide Turn Mnetics" .in 15 . Bl OTECHNOLOGYAND PHARVACY,
pezzut o Httidie aspaiie 10 Siytdiat, CHYHAS 12 feingslyiaing 1 APUSHS ERIRS tojqgaras
unger | yi figciheérid ?ﬂ%ﬂh & HMEhnE 9o afifArdghie & JRolghdd {o- Rudifie BP%&JH&PEHHE@% de
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above, to engi nee? second ’generatﬁ)n rmcFﬂeecullégs avi ng many of the natural
properties of TS10923.3, but with altered and even i nproved

char act eri st i The following is a discussion based upon changing of the amino acids of a protein to create an
25 equivalent, or even an improved, second-generation molecule. For example, certain amino acids may
be substituted for other amino acids in a protein structure without appreciable loss of interactive

binding capacity with structures such as, for example, antigen-binding regions of antibodies or binding

sites on substrate molecules. Since it is the interactive capacity and nature of a protein that defines

that protein's biological functional activity, certain amino acid substitutions can be made in a protein

30 sequence, and its underlying DNA coding sequence, and nevertheless obtain a protein with like
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anal ysi s oling tati ons .and .t he r edi gt ffect qn_secondar
structurB ]aédg{sgd'l“ﬁ?éé} @’rtg‘f‘%}ﬁ @gf} utamine (-3.5); asparta K&né% A} rasparagine (-
st ry,ctur_a,l grety? t provides fertile ground for donmain
swi t chi ng al'gerl S |s he tyr si ne phosphat ase-1i ke domain and the

put ative tyrosine phosphoryl ation sites. This domain may be
substituted fdt 1sd£d¢mn ipttbe ptithatseertdonamine dcidsonajebe substltuted by otller amirtchacids

speci fi ci of this ctian. A further ipvestigation ‘ the hq
bet ween ixa%n 1 opathic, index; 9f$COFH, AL ‘gﬁ@fé‘?ﬂ@‘?§ RfQtet tgomgaartb}p@glcal
obser vat iy 8 tl?f £€, still obtain ablologcal ﬁm&‘t&?ﬁaﬁ? @xét[]ﬁotem Inmakm suﬁlhchdﬁges, the

speci ali ze nd’of Insertion var | ant sl on prot e|

mol ecul esqlmtlmtmlnqu ainio adids whose hydropathic mﬂin:ss aretwithin $2 ig preferret], thbse which uee
nus,, t.o all or a porti

cechhd pSSRAL prsparieiark,rRlered: sRdahORMEYS B 015 cush ke ReHALY FEefERb s

fromother species to - permt the reconbi nant expression of a

protein in a fl@isem%%em %thérmt f e Sibstirabiba | i likle YmhiHG GRid Tan be Mbife

addi ti on of a 1 mrunol ogi cal y active domal n, such as an anti boéiy epi t ope,
to facil effettivelyuonf theabasim of hydrophilicity. U.S. ‘Patent 4,554,101, incorporated herein by

reference, states that the greatest local average hydrophilicity of a protein, as governed by the

hydrophilicity of its adjacent amino acids, correlates with a biological property of the protein.

25 As detailed in U.S. Patent 4,554,101, the following hydrophilicify values have been assigned to

amino acid residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 * 1); glutamate (3.0 = 1);

_ serine (+0.3); 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 (-l 8)
isoleucine (-1.8); tyrosine (-2.3); phenylalanme (-2.5); tryptophan (-3.4).



of the fusion protein. Inclusion of a cleavage site at or near the fusion
junction 'Igg% ilitate renoval of the extraneous _pol ypeptide
after purwplﬁJ iﬁ}gn. O her useful fusions include linking oﬁ@ﬂ?@?ﬁ%l
domai ns, such as active sites fromenzyngs, glycosylation domains, cellular

targeting signals or transmenbr ane regi ons. One particular fusion

of interest uld include ,a del etjon nstruct .| ackin VO
98/ 33907 t-is understood that an amino acid can be subst?tuted gor another having a similar

PCT/ U898ﬂ . o alu d ti]l l . . - . . . - -
t he phosphat asecltgi‘t’e %fanT§10q°23. 3 abhltdoc%cr?%lgi nvaleg'% ﬁ%dr regl %lr?glc?'l#afq"g%’g%
bi nd t heprotdin.tInzsuch changes, the bubstitution fof simino ‘hcidawhose/ipeledphilivityatues are Within
used for purifi.cati of . t he sufstragte-TS10023, 3 conpl ex woul d serve
o T sof otLip BiRSCih, Hosk thity5p kbR o e ar rulatiy prsfeamegopad those wikin 20.5 are

F. s Puéqehilﬁ&giggﬂicgjad iz S It will be desirable to
purify TS10923.3 or vafiants thereof. Protein purification
techni ques are well known to those of skill in the art. These techni ques -

i nvol ve, at oA outlinetl abovep amino acid substimitions atei genatallp basefi dnhihe celative similarity
mlieu to, ol ypeptide and.,non-pol.ypeptide fractiqgns. ving, .
separ at e B%%ﬁ‘éﬁﬁ%@%ﬂﬁﬁ?@gpm &Xaapley ﬁl@“ph‘!l@ Gty dydsophilieisy
may be feHarfer sipdir kdd G6e like. ExéfiplilyC i i n%fduc '

t echni ques %% achi eve partieal or gg‘%lgitbgﬁ%greﬁ ?@‘gtfagg ¥ {%?gy%&b&’ﬁg
puri f i cacliaoacteristibpinteconsideation Anexivell kaerivn e those of plill tin thel st ayd imclutie:chriiainehe
preparati on af a pure peptide are ion-exchange chronatography,

P dBae: oy tutamatn and SsbslT erine ait irgpale; Ehamiig|a0a ASEATAGHE 0. valne,

| soel ect feh&ind Qed'BbRAcind) Particularly efficient method of purifying peptides
Is fast proteln liquid chromatography or even HPLC

Certain aspects of the present invention concern the purification, and in

particul ar 15Anothemdsairidmesnt for the preparitivnaofipolypeptides dccomiingaa thedifiveatioreis tincissd
protein g tide. .The ferm "purified .. rotein or, peptide" as used
her ei n, ?éP?H%BEﬁH@&“% ghes e&%ﬁﬂ%ﬂe&%m%ﬁ%ﬁh&bmq elements, &f protein
conponen ndﬁfsﬁl’ﬁh Rukde p e} g;mglg ti | rifdi @ a sl

rel ati veget%g I't"s nat urgl I yS&E fof tp’aijﬁgﬁog g#aétzlfé.- %eﬂgg?i Flyue.‘g pro & n Br

pﬁrlﬁi de_BIG;TELfHN__@L&\ACff o4NEh REARNA CXBmuI tleienat;rEdseﬁmaptﬂan'zo dod &Eall, Nengerk(lele.
t he envigpnnept, .i n whi it natyral |y occur., ) nerally,
"p gr i f ![ e@?" Wieflylpﬁ f‘@'ro"gﬁ b%l“‘iif%% &% °€P@Sé:€ﬂ“6@"§ sihathe peptide agkbpne, o%aretﬂns
subj ect egi&octi Gy , : e, & . .
conposition éﬁ%bﬁggbst angfcflaasH yr e%%ﬁ?%yé%r%@ggg%%ﬁn%g&mm
gct i vi t yas thbser tlaftlheaﬂmb?d)emd dmigers t Anpepside mmbﬁ%sl @'qgéct?]dsto permit molHaM,inﬁei_‘agﬁons
esi gnati,op w refer tq a cogpositjon in which the protein or peptide
forms t h%mﬁﬂj {grthe natural m@%‘}?@nﬁ?“’@“ﬁﬂ@s ardsswsed,on, cogivastionswith the: pringiplesg
Doyt 503436 ive SO inghliB ool relith Adicuies FMs G e 9% %
nore of fhe proteins i ?'}L:ee con%om I on. ecules %’EIB& t@g#%'@%#@%ﬁs&r
for quanT5104283, bitavitteitered and eventimprovad tiwactdristidde protein or peptide will

be known to those of skill in the art in light of the present disclosure.
These include,, for ) .exanpl e, determining the specific activity of an
active fractifh, oPoneinSeitding he arount of pol ypeptides within a

fraction by SDS/ PAGE anal ysis. A preferred nethod for assessing the
As described in the examples, the present inventors have identified putative murine and

canine homologs of the human TS10q23.3 gene. In addition, mutations have been identified in
25 TS10¢23.3 which are believed to alter its function. These studies are important for at least two
reasons. First, they provides a reasonable expectation that still other homologs, allelic variants
and mutants of this gene may exist in related species, such as rat, rabbit, monkey, gibbon, chimp,
ape, baboon, cow, pig, horse, Sheep and cat. Upon isolation of these homologs, variants and

mutants, and in conjunction with other ‘analyses, certain active or functional domains can be
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purity of WO 983397 on is to calculate the specific activity RET/USIROEISHCE i ON,
to conpare it to the specific activity of the initial extract, and
to thus calcul ate the degree of purity,~HKerein assessed by a "-fold

purification number.” The actual units used to represent the anmount of
acti vi t yidentified. Second, cthiscwill pmyvideea dstqrting| quoint ufop Ifutther matationall @falyaRSEe the

t echni que chosen.to foJI W .t rificatign 5 and whet her or not t he
expr esself© elrhf'1 %%WMO%%WMQ% “Aomoaip switchin -
Vari ous techni ques sui tabl e for use in protein purification wll be wel | -
known t0_thos obiain switchinglivblveb thd Behefiiion HUfkfertd biaa

precipitation with ammnl um sul phatg@n %n ant | ﬁe%%@@eﬁw’k‘g
or- by hethis ¢asextrelated pnlypepﬁde&meﬂybgonmrmglthelgnbusen dog handnhiragh apduences for

Z}S i ARORE W ThE I ﬁe@fim&iﬂ%riss%%é‘ R gBitalte gad lelc varabis of these.
?segte;\.glro E?S%a%n%ﬁghﬂ% iJfé|Btﬁ’t'"|gs bel 1 evedﬁﬁhm% Wo?ac'gsuﬁ ctP?sﬁg

t he molecales ods mpossible, ahem rtosmnm relafed dombing @F dhese rmélbailesCinr irpeffotttBPS
[ a suitable nethod for the

or apar at Aene 8 gdealty ph e pesions @dTﬁFQﬂzér%ﬁW“%pt'ﬁheﬁe olequles may have

There is afe i Ehmfn?f’a% r Qk.ed 0.
provi deda(imr%tlﬁlr 15 %nf)h??@purl |edt°§:t&z§"?e(ﬁ§t%émﬂé |s corﬁ@ﬁ%‘l‘%[ é"é‘“‘e :

t hd0 | espossiblysprawiding thg same fifnctidn.pr oducts will have utility in
certain enbodi ments. Partial purification may be acconplished by using

f ewer purjfigation steps jn copbination, or by utilizing different
forns of the ?&Fﬁg ﬁ?r%ﬂq“?ﬂ‘ff’l ?D&%Xn%r&ﬂbammo acid; lenely o ¥ OESS'alﬁ‘ﬁgéndlh@Jm

appr eci a t ﬁwqﬁf{r@& e
uﬂol i zi n%ﬁgﬁﬁéﬁm% apparatus w gener a@%gﬁrﬁ ﬁﬁ%@yseguetng Ofﬂfe #‘8%"&%

puri fi cawilbaffe¢tafuneiion. Rurthes analysie off mpationst add thei‘rgpﬁdictw pffect Sati’ Secondary

chromat ogr aphy syst t hods exhibiting a | ower degree of
rel ativewwﬁ'ﬁﬁi “‘Pﬁ%&%&“&@%nt ages in total recovery of protein

product, or in mai ntai ning the activity of an expressed protein.

It 1 Kk t ) t i f t
Si 11 cant |y oiten oetcfiral sl of TRROGRER AL pFAfie fetile® BYEpl B domggin
al ., 1978Witching \axperithénts ci olhe t_wosmp iphosphiiase-libatdoddin and uthde putdtivd ayiodine

el ectro ondjtio arent, nol ecul ar. wei_ghts of purified or
parti allo °5Pﬁ°‘3’la °Bl§+t?-"f~| Bﬁa@s'gg eﬁ\‘ EP&?&E oreafher pho gsphatase domains in order

M oh Per {pRRENER oA YAUERNE ilvBofARABA Uil iadléed plAfetn

rapid sep extraor I'nary reso ron of
achi evedT8¥0423s3 amieobhérplmsyhétasemswarrantedlﬁahisldbbmatﬁﬂd hi gh pressure to
mai ntain an adequate flowrate. Separation can be acconplished in 30 a

mat,f.er of m nuytes, %m)st an hour. Moreover, only a very small vol une
of “’he sanpl e™ s usion Proteins

A specialized kind of insestional variant is the fusion protein. This molecule generally has all

or a substantiat portion of the native molecule, ﬁnked at the N- or C-terminus, to all or a portion of a

second polypeptide. For example, fusions typically eniploy leader sequences from other species to

permit the recombinant expression of a protein in a heterologous host. Another useful fusion includes

25 the addition of a immunologically active domain, such as an antibody epitope, to facilitate purification
of the fusion protein. Inclusion of a cleavage site at or near the fusion junction will facilitate removal

of the extraneous polypeptide after purification. Other useful fusions include linking of functional
domains, such as active sites from enzymes, glycosylation domains, cellular targeting signals or
transmembrane regions. One particular fusion of interest would include a deletion construct lacking
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needed begewsdsdohe particl'es are so small and cl ose- packedpé&hosgiogsssVoi d
volune is a very snall fraction of the bed volune. Also, the
concentration of the sanple need not be2gery great because the

bands are so narrow that there is very little dilution of the sanple.

Gel chr : ' '%g&aiﬁ@go&g& %9{1 | ufd b al of
partitiglr?tpggg C rs%rng?g{gsrig y t gt 'S se 8% no )e‘%atﬁl ar s?@g%tﬁﬁ%ﬁgory
behi nd gedleqils. o Fasiom tap Ipolypsptidecthat can be used efor phrification\of die. substrateTSIRE3BI t h
tiny particles of,an ineri supstance that c¢ontain sngll pores, '

separ at qﬁﬂ'@éﬂl“@is“qdr Méﬂ"%ﬁ?‘h@d ¥y pass through or

around t he pores, depending on their size. As long as the materi al
of which the RartiWﬁwoes not adsorb : the nol ecul es, .the
sole factor determning rate of flowis the size. Hence, nolecules are
eluted 10 from the colum in decreasing size, so long as the shape is-

reldtively coitswilinbe degisdble to purify CRSKIq@8 3gon phasiaits thereaf. paBmtein fpurification
R RO o e
etc. Theggdefra@iongtion of the celfilir miléeh Yo ?%}ygéége?&gg%-ﬂcﬂﬁ%pﬁe@ nS2dihgand

the elution volune is related in a si to nol ecul ar

\/\ﬂ)gggmsgl'l ?ﬁtetd ﬂrl?lxidzgeﬂt)iggﬁﬁmgthﬁc??l; theg:olyphpat;c?l@rﬁt et weg@J a s. s't. er?ce
o be. | it Duomsasioh ot sieu miorenc tochmies i foticsmpalial oF fomBlete fFGosion
go?/gfgm glpc;upliﬁgxmsn{ogéﬂtg)ﬁitehg?y?ﬂﬂﬁﬂﬁgﬁg part iggiéedt%%%%?ﬂsol 'ugl%gqy
mat ri x. phire peptidenareiet-exchahge chroietogrdphy, ¢éxulusion chromatpgraphy; qrlyagrybaiside gelt he
20 O R PHONAR ORI FGORPE | ABrHBUE Rt aroitbd Of BHLEnG BrEise st

t enper at : d Shr n articular type of affinity

chr omat %P%gﬁ%sef analtorg%phgopr)ﬁ‘r’?nf%{g]agﬁ)on of carbohydrate

cont ai ning conpounds is lectin affinity chromatography. Lectins are a class
of substancesCemain aspects of thé rpiesent investiore coneeftp dhe/ parifibationg emd aindparticular

gl ycoproteins. Lecting are .usually coypl ed t.o, agar,ose by, ~_cyanogen
br i de. oAl e ibatantel sooatonsah b Fisoded Bbisin or pepide. Ficters] PuRiad; <
sort to : (o] 'beiﬁteﬁﬂ' ' se8 S0 '

pol ysacc aﬁ%ggbﬁg gﬁ)s/??)%r%?glfl’ng ot eé}ﬂ&’re?e?%%éebé% ngit g@ é;:\'I/beﬁ xge%ther

i ncl ude ¢ompankntsewhenein thi @moteipeompeptige d¢ pusified/fv ady Segred elativestefitd natacatiyre
purificatiaqn of N-acetyl  g]ucosam nyl residues and lix pomatia |ectin.
Lectins @ ¢ glate. alﬁemﬁe(J protelamrm@{ftigq e alsp refers,to Apratain eyuPLPHAS: fige n

car bohy %fg,ﬁ.ta - h?cfﬁ Hmﬁ@' d to purify lectins from
castor g%gﬁr}q%é\ pegﬁlﬁ?ﬂg?wrm 911(:)212? as é%aﬂ-’seful in extracting lectins from
30 lentils and jack bean; N-acetyl-D gal actosam ne is used for purifying

| e@0i ns fr om Gendrallyy; "phEified" will refer to a \pfbtel/ 88 YepPtide composition that has been
PCT/ US98/ 0035 S . _ . -.23 -
acetyl wﬁm@ﬁ%ﬁwp%m b |TEROYS VAFiPRH ofbrE o forgRanentsp. a9d| hichs sempRSItRgs

been useghbsintially retains its expressed biological activity. Where the term "substantially purified” is
used, this designation will refer to a composition in which the protein or peptide forms the major
component of the composition, such as constituting about 50%, about 60%, about 70%, about

25 80%, about 90%, about 95% or more of the proteins in the composition.

Various methods for quantifying the degree of purification of the protein or peptide will
be known to those of skill in the art in light of the present disclosure. These include, for
example, determining the specific activity of an active fraction, or assessing the amount of
polypeptides within a fraction by SDS/PAGE analysis. A preferred method for assessing the



obtaining lectins fromclans and L-fucose will bind to lectins froml otus.
The matrix should be a substance that itself does not adsorb nolecules to
any si gniwo®snseo? extent and that has a broad range ®CINSI8asss
physi cal and thermal stability. The ligand should 5 be coupled in such
a way as to not affect its binding prope2t+es. The ligand should al so
provi de relatively tight binding. And it should be possible to

elute th beft 2 Traetivh id) 60! caldlate’ thel specifib activity of thes fattich, @6 donspate Gagddthe
One of the nost common forns of affinity chromatography is

i munoaf $pecificjactivity ofi thecinisighextrart aand da dhus calgulate thedegseripfopuritiichercin @ssesied

sui t abl e, f or, i . GL i t . Y ' | Se di..scussed
Ut 0 Gy Qe 8 pllnson b 55 35 Aol B el b 3 S BB
i nvent i Ogf aniige, dRS8épeR@dnt Upth Ithé pABtAl? dssdy tedhaiqRe ch6stni tdSfellbR the PRrifibation
various enbodi ments of the present invention. Because of their relatively.
smalsl si awd whethepemnatdbeexpressed proggin on peptide erhibissa detectable actidtysynt hesi zed
in solution or on a solid support in accordance with . conventi onal

can be 15° " YAsRF 1EAEN utall¥ BB BicteiR PR ARG it Be WotRi N ol e
Stewart gl iXOMBart.( 1Pkkde ;inJ@dBé for exampR| padcipitatid®SHith abvididrinih eSutphate] FHT,

and Barany and-Merrifield (1979), each incorporated herein by
r ef er enc entiteidinst andethei like ok by deat denaturation followed by centrifpgation;, ghsomatography

bor e noMEPE oSt ae obh pxchepgsy; ghC Shetith, rbwbele SR BardkiiBencd it athoipy |
syrfohesi gr MRS iselefitefbohding ek elebASplibtésily tnd @bimbiMatodsoof SiftAtdntYother

reactive peptides. 20 Al t er nat l’vely, reconbi nant  DNA technol ogy nmay be
enpl oyedtechoiquen As isugénerllydmovayinetheeart, it is beliaved dhatcthe aader of pensiucting die
the invention is.Jnserted into an _expression vector, transtorned, gt .
t r ansf ec V&Y ?P%%?Wyal?ee&ﬁﬂg?f(%ﬁ}at Syftpu Sieps tay éﬁ oghtgeéfe a‘&%ﬁﬂ% resyjfin
sui tabl e ,fsataKl fefidl f8'the preparation of a substantidlly purifidd Siotei dei ons 25
The presgnt I nvention al g(?r%p} ovi desafor t he ?Jse of @gquZ .3 proteins or

pepti des as . antigens for the inmunization of ‘animals relating to,
t he product i orThefe ismo gendral sequinemiept that the protein, px peptide always ke prowided in their

e
pol yIi nk @ifieyOtn A8fthiMabnBefiments. Partill IANGES may b6 alBOMPIRRRP byOLLRE] FBWeH

that a bispecific or nultival ent conpodsition or vaccine IS produced.

It is fupntificatiomstersimeombination, lor byatilizing diffesentifornosof the spne genesal mrificatione

\Qg-l-?g/sgg%%gm For example, it is appreciated that a cation-exchange column chfomatogrzahy_

conposi t ip?{g?ng@'cﬁ n#t#‘l%% mtgrapb&aﬁﬁ%?% ga{mﬁjr,{ teksult th 4 BRafek t-f813¢ phlifedtidnBan

sui tabl e stration anrmel s, 1.e.;” pharmaceutically
accpt ablthe satiefechnique wtilizings lawepressarecchromatography systann oMetladsshibiting a lower
henncyanryegre(elgl?l}bela%‘r’e gﬁgﬁé‘a%oﬁ %rnyynilaavleba vanta, e%si"é)tétal recovery of protein product, or in

maintaining the activity of an expressed protein.

It is known that the migration of a polypeptide can vary, sometimes significantly, with

different conditions of SDS/PAGE (Capaidi et al., 1977). It will therefore be appreciated that

25 under differing electrophoresis conditions, the apparent molecular weights of purified or partially
purified expression products may vary.

High Performance Liquid Chromatography (HPLC) is characterized by a very rapid
separation with extraordinary resolution of peaks. This is achieved by the use of very fine
particles and high pressure to maintain an adequate flow rate. Separation can be accomplished in

30 a matter of minutes, or at most an hour. Moreover, only a very small volume of the sample is



5 [l Nucl ei ¢ Aci ds The present invention al so
provi des, in another enbodi nent, genes encodi ng TS10g23. 3. Genes
for the Ryowsmageeni ne and nurine TSI Og23.3 nol ecul e have bgefykddigidsl | €d-
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FI GS. 6 chruinfipgmphly ishmsunpassed foresepaniting nesleniles rof idiffere} siwecbeduse sepakaiidiR3. 3

genes of, t he res%% i'nvention. Nuclejc agids according to the present
i nvent i ent of all o %gﬂ@f%lﬁ“@hﬂﬁ PH, oni¢ gtrength,glemperatura.otg nlbere also is

TS10923. : : I ' . h hat.

Funct onoey noRHRLIHESA 1o Jobd Rbrea MR a5 The o, vofume i relEL B PR atter
her ei n. tdleolecular weightucl ei ¢ acid may be derived from genonmic DNA i.e.,
cloned directly fromthe genonme of a particul ar WO 98/ 33907
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- s orfgﬁﬂitx frhrpmatogeapby e & ehmomatomsenhic prrandirerthat melies nn thec speeifie
woul d Cmﬁﬁﬁt&m : ISy e Qs
cDNA plus a“natural 1'n roﬁé%rbeal?ld?trel?rag%lé %@%ﬁ%%&aﬁgﬁgmbﬁfg' fhg‘%’r‘?e;
such engi reeeptoriligaidetypé drsteractions 0Thé icolmnehatetisicis tspnthesizediby coalkady ‘copling

m ni rum these and . ot her nucleic acids of the present invention may
be used °R& ‘Pﬁi#@cg!“élngvms ta andasqiuble Aty The columsny msgarial igydhen able to

el ect r oRBOLRSHIS adsorb the substance from the solution. Elution occurs by changing the conditions to

20 those in which binding will not occur (alter pH, ionic strength, temperature, etc.).

A particular type of affinity chromatography useful in the purification of carbohydrate
containing compounds is lectin affinity chromatography. Lectins are a class of substances that
bind to a variety of polysaccharides and glycoproteins. Lectins are usually coupled to agarose by
cyanogen bromide. Conconavalin A coupled to Sepharosé was the first material of this sort to

25 be used and 'has been widely used in the isolation of polysaccharides and glycoproteins other
lectins that have been include lentil lectin, wheat germ agglutinin which has been useful in the
purification of N-acetyl glucosaminyl residues and Helix pomatia lectin. Lectins themselves are
purified using affinity chromatography with carbohydrate ligands. Lactose has been used to
purify lectins from castor bean and peanuts; maltose has been useful in extracting lectins from

30 lentils and jack bean; N-acetyl-D galactosamine is used for purifying lectins from soybean; N-



The term "cDNA" is intended to refer to DNA prepared using nessenger RNA
(nRNA) as tenpl ate. The advantage of using a cDNA, as opposed to
genom ¢ DN BRIMWAA pol ynerized from a genoni ¢, non-PCIMUS98/00353
partially-processed RNA tenplate is that the cDNA primarily contains codi ng
10 sequences of the .corresponding pr&&ein. There may be tinmes when the
full or partial genomc sequence is preferred, such as where the

non- cogj a@tylegpmsmﬁnyéﬁinﬂ;utd dettihe rfraptwhest germy d)«ghlga_oﬁdmine hats_beeWeﬂ in
non- codi ng fegi.ons such as introns are. to be targeted in an antisense
strat egyg&m“%lem**%°mdamslaf‘é;f§8°§e§“g&’ F%%Wsa gi ven TS10g23. 3

froma given speci es may be represented by 15 natural variants that
have s ght |y THb st Blioul'6L £ sBbsRiflcd B SHAPEGES do1'adsdB RIS anf U (e
sane protein (see Table 1 bel ow). us I'n S

appl i cat extent andethstcrasia ‘troadirAnge of ehenticalphydicaland thérhis) 3bilidy. Thé Bgandtshoald
nucl_ei ¢ aci d nol ecul e thaj, has _been isolated free of total cellular
nucPei c W& P‘EHPl?q-u‘“;ﬁ“g]P B AT B SRh Affest it binding er@pems-nvgﬁhgmd shonldealspsprovide
nucl ei c | L 0SS ' : i B F . .1
Tae et PeiveBARMERERIES SRR f3houta 85 slibleds e e dbtanct Pt doREHERE,
subst ant kam;?ly mothaeshgamﬂ'l s O(xjneaob(the imasBSOéommh on formEIcgi affinity &:jroiﬁbﬁbgir']@h?l is
"functiopal yi vagl ent codpn" _is used, herein tg refer to codons that
encode mmuXoa%@ Praategran -a@h@l gengration:of anfihodies, that wonld beysuitablgifar nse iar
serine. ( Japk P thieb/bloe ibRicH § Qgchlssl Begb, codons that encode
ally S, as

bi ol ogi c equi val ent am no aci I'scussed in the foll om ng pages.
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TABLE 1 Am no Aci ds Codons Al ani ne
Al a C

GCA 4 '
UGC  UGU A The pregent envge%é:n o dgécﬁges small%q(§ {O%ZQ%-Wd ‘Bgm:ide?fsér use in
A utamc | ; : : . | ani .
e vﬁflghﬂ embodnﬁaﬁb#,é)f tlllJ%PJreEent inven c;/nc. icﬁécau@@ their relatg@fym é%, {h peptides
GGA GGC 6fxheG@uention cantilsot belsynthesized in solutibs or on a sblid support inGAicordate with
:_)s/gl euel nggentional tecL;lgigg\es. Mgiclms autom%%@esiﬁgg areAc%xJnmE@i;lly Iﬁ%/r:_iiaglee and can be
UUA5UUG : PO
Asggr o %&ﬁ %&hﬁ&%& knokap@t&!oﬁ? %{pr mplé,vgiewalstr and fgung, (1984) P
Pro et dl., (1983); Mefiifield, (1%36) 8 B4&rahy and Merrifield ¢1979); each incorporafédiherein by Q

CAA CAGreference. Short peptide sequences, or libraries of overlapj)ing peptides, usually from about 6 up
to about 35 to 50 amino acids, which correspond to the selected regions described herein, can be
readily synthesized and then screened in screening assays designed to identify reactive peptides.

20 Alternatively, recombinant DNA technology may be employed wherein a nucleotide sequence
which encodes a peptide of the invention is inserted into an expression vector, transformed or

transfected into an appropriate host cell and cultivated under conditions suitable for expression.

H.  Antigen Compositions

25 The present invention also provides for the use of TS10g23.3 proteins or peptides as
antigens for the immunization of animals relating to the production of antibodies. It is
envisioned that either TS10q23.3, or portions thereof will be coupled, bonded, bound,
conjugated or chemically-linked to one or more agents via linkers, polylinkers or derivatized
amino acids. This may be performed such that a bispecific or multivalent composition or vaccine

30 is produced. It is further envisioned that the methods used in the preparation of these



Ar gi ni ne Arg R AGA AGG CGA CCC CGG caJ Seri ne

Ser S AGC AGJU UCA UCC UCG UCU Thr eoni ne . Thr
T wO9833905C ACG ACU Val i'ne Val -
GUA GUC QUG GUU Tr ypt ophan  Trp W PCTS8800353

Tyr osi ne Tyr Y -UAC  UAU Al'l ow ng

for the degeneracy of the genetic code, sequences that have at |east about

50% 5 t re, u | |y . aboyt..7Q% Jost. .,
usual |y c&ﬁ’@&%@*ﬂp@%ﬁa@%ma&%glog%ﬁ%%m%ﬁdﬁ% e%‘lfﬁ“%‘?‘ﬁf’éw&bl y
about 9%8tabimaly)s. k. pharéRGetically adceptable) Préfarred fpeht3 Ardhe cafierF e kefhold finpet

9 will he sequences that are "as set forth in FIG 9." Sequences that Be
essent i dempeyanainidor bavineserum albumingBSAY th in FIG 9 may al so be
functionally defined as sequences that are capable of hybridizing to a

nucl ei ¢ acid segnent containing the conplenent of FIG 9 under standard
condi tions. 10 WO 98/ 33907 o '
PCT/ US98/ 00353 . : _ :

The5 DNA BEgnaNadeiofAdidss present invention include those encodi ng _
bi ol ogi cally functi onal ~equi val ent TS10923.3 proteins and pepti des,

as descri bed ,gbove. Such seqyences, may arise a consequence of
‘codon r edundat&Preseat inyentien ToVides, %WW&G}%&“@%)G@W% T80a23:3

occur S1athe! it D Hﬁﬁb ' jaCh Jie <Dk Okl us
encoded. e%gr nat P@%%%%gﬁ ona ?3@’ %6&305 %g%?@gﬁg‘?\?%&%{l%ngg&o#ﬁég%f%es
may be dmveation ismat lithitedsipstopeto thesegenes,dowevagas obMAf bedidurp skill\in thecould,
whi ch changes in the protgin structure nmay, be engi neered, based on ,
consi demaiEdhese oM el agida, identify relzied hopaolggs inyadepsethersprejestegraated.

Chgmges ' i r h Lj.cat iman of
o1 TROGT A, Staker GHERE, Hilp Ve BANOBH, G5 A RONE el cat ond ot BNRELEG, 128
scr eenedindingeof Imouse :Imd tlog hoinelogs forr thik dene aiakexit likely e othed @ﬁeoi&lllﬂb‘ife cloﬁ&y

cl eoti de, Naturally, the

B. digonu topes.and Prinmers
present T VgﬁPihBW E@%’B&W@Nﬂ%yﬁ’énts that are conpl enentary, or

essentially conplenentary, to the sequence set forth in FIGS. 6 and 9.
Nucl ei ¢ aci d jgedaincs Hodid . l]ﬁ% EY A t oAl e
capabl e of balge- pair ?ltg aCco?%Flr%r %hgﬁﬁeep%géaﬂrel ar H{)/@E%lg%t?ﬁ&tw%a‘eébl%%ﬁ%
conpl enmaaclaicyacidsl discloséd hereind As discussed belowpa TS H0YP3 et aidy GRtHie A daficty
megns nugl eip.c acid 15 seqs“l!ﬁnce that are supstantially conplenentary, as
mab be Al UlemRt thpseshand; Jrt SHIL redegega corresponding, pplypeptidhs Shat isofunetionallye,

B Lt 508 ] AR 0 410 i, BT

descri béwdrdier ei n. Such sequences may encode the entire TS10923. 3
protein or functional or non-functional fragnents thereof. 20 :

Al ternatively, the hybridizing se nts /my be shorter oligonucl eotides.
Sequences of ySHnlarTy,_%y retderence Yo' %uc eic acid should be read as encox%passing a host cell

containing that nucleic acid and, in some cases, capable of expressing the product of that nucleic
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20 acid. In addition to therapeutic considerations, cells expressing nucleic acids of the present
invention may prove useful in the context of screening for agents that induce, repress, inhibit,
augment, interfere with, block, abrogate, stimulate or enhance the fanction of TS10923.3.

A. NucIei_c Acids Encoding 10g23.3

The human gene disclosed in FIGS. 6 and 9, and the murine gene disclosed in FIG. 9 are

25 TS10923.3 genes of the present invention. Nucleic acids according to the present invention may
encode an entire TS510q23.3 gene, a domain of TS10g23.3 that expresses a tumor suppressing or
phosphatase fimction, or any other fragment of the TS10q23.3 sequences set forth herein. The

nucleic acid may be derived from genomic DNA, i.e., cloned directly from the genome of a particular



bases | ong shoul d occur only once in the human genone and, therefore,

suffice to S ecr fy a uni que target sequence. Althou&r_r shorter

ol i goner ¥ 20%i er to nake and increase in vivo accessib¥ /D§98/00353
NnuUITer ous ot_her factors are involved in it ermning the specificity of

hybri di zation. Both binding afffhity and sequence specificity of an
ol igonucleotide to its corrpl enent ary tar et increases with 25

i ncr eas PrEgnisan ginhpreferred smbediments) howewer, m@ﬁmm epsenIise somplémentaty 8,
9, 10, 40, .45,
S, 5, bie%@&ﬁ&ﬁego&%w%%eﬁé@ i, B i, e Bom Snothey”
be used %ﬁ@né&é&h&e&ﬂ&&@ﬁ&%&bﬁﬂedt@ﬁgﬁﬁm Ak 8 ihifiien, BRSO
250, 50 1000, 1212, 1500, 2000, 2500, 3000 or 3431 based and

| onger ather u@dcxerapidamfdhawmlmvm may be usedoas moleoulirweight: standards inj dor

us for ex e robes in Southern and Northern blots and as pri ners
305 |MP3$%F%%?$PB‘FP 5Bt i ons. - WO 98/ 33907

PCT/ US98/ 00353 ' _ : - 28 -
Sui tabl e hybridizati on conditions will be well known to t hose of skill.

the art. In Jbetem"cDNA" is intended te referdn DNA preparedsing, messepger RNA; (mRNA)as
fower olaibie yzée'e%a%ﬂt G Bing R THK, 5 opRoset o gracHE RA BHENA pplmerized 25
hybri di gajehéii 9fbcmed RNA tiapIab, it it IROSSNASS kil E6ifin Edlling

target strand are not pertectly conpl enentary, but are nmsmat’ched 5 at
orl® or sequenqes 3if tthe werresponding proteinneYhdase mayrb.behmes when the fillnoe partiddygenomic

|ncreasrn salt cancen 0 decreasin eratur.e.

i o SRS F BFPTeD: fsh ket e peoUns Fpss ame%wré%yp%ﬂmmon or
0.1 to Qhér %L%etai iﬁ@@ 55[err]C
while a Iow strl %ncy&%gﬁg%ﬂ%&%a@m% coul dhbe provi ded %5; about 0.15 M

“to about 0.9 Msalt, at tenperatures ranging from about 20[err]C to

about 55[err]C. Thus hybri dj zati,0on i.ti.ons can be readil ted,

and thus |6 e reaegbpiethitcr eiven, £ 1 3rom & ddven gosen drar IR by
es red nﬁﬁ?}' 'vﬁr?rts d@?& g@gﬂdem é%s

be achi eved under conh(?vtl syo ogug%ggnp Bon “g&ﬁéﬁé‘?ﬁ’

8. 3), 7protéih ek TaBletitelogdl [err], 10 nMdithiothreitol, at tenperatures
bet ween approxi mately 20[ err]C to about 37] err] C. O her
hybri di zation conditions utilized coul d include 15 approxi mately 10 nM

Tris-HO (pH : [ qum?dlsﬁfff @g?p Fbgéﬁ ng
from ‘%ﬁ%%%‘%?‘@%?@q“@f&%??i to abou ‘ﬁnﬁ%&s mam andﬁ‘%
al so nmaycidenolecnit that b beun isdlatedfree oftiotal téllalar nucleic acid. cInystefetred émbodiments, the
One met hod of wusing probes and priners of the present |nvent|on isin the

miclei geichfegpencs esssntinlp a3 spt Bth REGES. and % yTha tegm “as set

ror Sg?eﬁoﬁ*% sugges%@%*@%ﬁ%?cﬁm%gs - uppaf Eﬁr@%ﬁwwe

be di scE@r €er 5N Thp tainFurztiowally leqsioalont cOdeH" dshused rhdre@ﬂbhéﬁﬁtd@id@ns m&mode
t han nmouse. Nor nal t he target DNA will be a genomc or

|
l'i brar ymamwagmp%%d, &aghi a5 shaysix cpdons forargining grsesingTahigd, below), andnlme@m&

11 or D Sonsgf PO BERplafly el Bl a5l o i B gl udhs ™" °°°

Amgs her way of exploiting probes and prinmers of the present invention is in
site-directed, or site-specific nutagenesis. Site-specific
nmut agenesis is a technique useful in the preparation of
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GG Al BGOEBGENGGUto those skilled in
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I n general,
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AAdbulAIAf(istranded vector which

i ncl ud wthin its seguence DNA seguence encodi ng the desired
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sequenc dithetic preggred. fRifgPrimer is then annealed with the
si ngl e- lglte{rhgn ed aMeENA prepar at RlU?Gtaki ng into account the degree of

m smat cAspd'ﬂgmasel ecti ngshybri N zatio

NAAC AAUconditions, and subjected to

DNA poI ri zing enzynes such as E. foli polynmerase | Kl enow

fragne ¢ order to let® the sy f CQ@ &t i on- bearing

st rand. eterggupl exfra A O wher ei n one strand encodes.
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desi.r edArgiiaé i on. Thi sAhet er o®pl ex YAGHT AIGGt 0GA UEBL t cdGasdgr m
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means oVa]meoduci ng potwygptial |l wusefu

GERECGUC ABUGS Gy meant to be
Ays i n which sequence variants of genes

UG onbi nant vectors encoding the

| C nts, such as

Allowing for the degeneracy of the genetic code, sequences that have at least about 50%,

limtin as 25 there are other-w

may be phawi. For ekgnple, W

desiredr nay be trgated h nut

hydroxy to obtalfi sequence va
5

usually at least about 60%, more usually about 70%, most usually about 80%, preferably at least

about 90% and most preferably about 95% of nucleotides that are identical to the nucleotides of FIG.
9 will be sequences that are "as set forth in FIG. 9." Sequences that are essentially the same as those
set forth in FIG. 9 may also be functionally defined as sequences that are capable of hybridizing to a

10

nucleic acid segment containing the complement of FIG. 9 under standard conditions.



WO 98/ 33907

PCT/ US98/ 00353 - 30 -
C. Ant V@AEBMPDHNst ruct s In sone cases, nmuPEHUSIBNRES
suppressors nmay not be non-functi onal ther, they may have

aberr ant functlons t hat cannot be overca by replacement gene therapy,
even where the "wild-type" nolecule is expressed in anounts in excess of

t he nutant pdTheddNA stgments of the presept mmoaandudquowmﬁggmomnnmmm

?Ehitfétﬁwﬂ“a'%@ﬁ@%ﬁ%’? HiSiehE S e i o TS peapsmrn e MG i

for consggm@ BoddH Ninifs bele Fndtiontl lefiivdléncy that are known to occur
Ant i sense t hodol ogy takes advantage of the fact that nucI eic acids tend
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th rdllénugll eot i des are ahosec}w ’“%%'%BP@#}@ ca bIe of an

P s t he &ﬁé}ﬂ&{mﬁ%ﬁf‘éprmeﬂsﬁéﬁ?eﬂﬁy %&asﬁmb@mmﬂs
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D ee s Aphleation Hotefiocthd et B5nftes S S R Bbcan Bnd S RAL e

others ige E‘T“% descrifedUeRRE €S does not interfere with pairing.
Targeting g‘éu st ran%ed (ds) DNAw th pol ynucl eotides |eads to

triple-helix formation; targeting RNA will | ead to double-helix
fol@mation. A sen@ﬁgqmldm(lddfgmbeawdﬁm-ﬂ ntroduced 20 ° into a target
cell, specifically bind to their target polynucleotide and interfere with

Stabi i1y, ARy e Rt SRR 9 enfdrBRRRTDIVA biaBitsts M 5% o, or.
RNA's,  naYenBfllytripiiatitany) th Y diphende B& iR BSFIGS)'6i i 90" Nisdléld 84id lseqienées that

both within a“host cell,” either in vitro or in vivo, such as within a host

ani mal , a‘rqdfcomplelgemmham;those that argoagablstquase-pmnng according to the\standase J¥atson-

const ruc ma signed to bjnd.tao,t romqgt er ,and ot her, cont r ol

restons ik Sopleipepfyie e, Gl it o oEm ORI ER AR Seamta <ooge ielgg agd
Haf drd alibdtiifialiP Thmplementary, s B} IDéCaREsbd BHStheC Ut niidléctide

|nc de regions conpl enentary to i ntron/exon splice junctions.

Thus i t cansparisaanet farthtabave, ar mdﬂfmed asbeingtapibleof hybridizing to themugleiciacidrsegment
ot Ui o e Bt s S MR8 S8’
%qgg/”g 3 %M&@M%ﬁodﬁ.ﬁﬂ%@&%ﬁ%ﬁﬂ%h@ﬂhﬁ%@ﬁ&%ﬂ ing
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20 Alternatively, the hybridizing segments may be shorter oligonucleotides. Sequences of 17
bases long should occur only once in the human genome and, therefore, suffice to specify a unique
target sequence. Although shorter oligomers are easier to make and increase in vivo accessibility,
mmerous other factors are involved in determining the specificity of .hybxidizaﬁon. Both binding
affinity and sequence spéciﬁcity of an oligonucleotide to its complementary target increases with

25 increasing length. It is contemplated that exemplary oligonucleotides of 8, 9, 10, 11, 12, 13, 14, 15,

| 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 or more base pairs
will be used, although others are contemplated. Longer polynucleotides encoding 250, 500, 1000,
1212, 1500, 2000, 2500, 3000 or 3431 bases and longer are contemplated as well Such
oligonucleotides will find use, for example, as probes in Southern and Northern blots and as primers
30 in amplification reactions. | |



the target selectivity thereof. The anobunt of exonic material included wll
vary depending on the particul ar exon and intron sequences used. One
can readiwe 983907 whet her t oo rmuch exon DNA is I ncl upterrusdsiiesss by
testing the constructs in vitro to determ ne whether normal cellul ar
function Is affected or whet her-28e expression of related genes

havi ng corrpl enentary sequences is 5 af f ect ed. As stated

above, " conpISpEH Bytridization conitioAs el bérm&nwhwufdsee?lsﬂﬂ i BRHGRC ﬁfﬁéxﬁﬁi

are substanti al I% conpl ementary over their entire length and have very few
E

base mi @pplications, for gxample, mbsumwemmmdsrwwedirmd meatageneaispit is appreciageh

g?yt E?r#@éi&’g‘?c I enent Wnen t.h yt“ﬂ’? mgﬁgb&%&ﬂx nucI eot I des

conpl et ghop mb@fméeser %Lﬂdﬁpgeﬁﬁﬁue &B&h&% %mmis@tﬂﬁﬁéﬁ
t hr oughout thelr i‘re)ntl re I'ength and have no base m sfrat ches er
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exanpl e, ant.i sens onsruct ich has Jimted | ons f hi

oot o5 8 e S WMW ooty sbeut
el ow ms 5&%@3 %bﬁ@

50% hom)l ogy wou Faqb?tn o tar oet ﬁse ue%sceé under apprgpr$a§e

condi ti %ﬁldbeprowdedbyaboutOISIMtﬂWodne mmtamamw@igmmwdmmﬁf
genom ¢ DNA wth cDNA or synthetic sequences to generate specific

constru@b@utﬁfcﬁ—l MM@@WMGWMMW% anéh gneowill gengrallyrhetae
tru ne ne be used. The cDNA or a synthesi zed
F@nucl %?M%%g%%ﬂﬁe restriction sites for the .
remal ning portion of t he construct and t herefore, would be used for
the rest of the sequence Ri bozynes

Anot her appr da®ther gmbedimenss, hiybridization mﬂmmqwzndnnmm&falmple, 50
ts Fgﬁf te f?ﬁgﬁ PCL EEA S, M e, 3%@@@%@5{{5 Sitiolhreol (b HETREEARTES Detfemh
R bozy meRt R, I e 7 o O, ftyiticatish, cApBGSH G, could inchude

si 1%- s pepproximately 10 mM Tris-HCl (pmsby;zspmmwsma\ugm awmmga'gm,m

t hat possess, endonucl ease activity (K| m and Cook 1987; Gerl ach et
al ., 19@pproximatehe40°Cria abgutdaiC. Fommmideasd SDS:alse may be nsedde altenthehy
ri bozynec%P@&%I erate phosphoester transfer reactions with a high degree of

speci fi cl ften cleaving only one of several phosphoesters in an
-0l i gonucl eoti de substrate (Cook et al., 1981; . WO 98/ 33907
PCT/ US98/ 003 %3ne method of using probes and primers of the present invention is in the search for

M chel and V\est hof 1990; Reinhol d-Hurek and Shub, 1992). This speci CI ty

has beerfelated to TS10023.3 s mwre partivelariy dmelogsnef TH14q28 3 from stherspeciss.ndThe a
spggi i Cexg%ﬁge &a& ﬁﬂn@& ﬂo%o%ga&on&?rssuégoestts Qﬁat bthe_r homologs of the human TS10¢23.3 will

be discovered in species more closely related, and perhaps more remote, than mouse. Normally, the
target DNA will be a genomic or cDNA library although screening may involve analysis of RNA
molecules. By varying the stringency of hybndlzanon, and the region of the probe, different degrees
of homology may be discovered.

25 Another way of exploiting probes and primers of the present invention is in site-directed,
or site-specific mutagenesis. Site-specific mutagenesis is a technique useful in the preparation of
individual peptides, or biologically functional equivalent proteins or peptides, through specific
mutagenesis of the underlying DNA. The technique further provides a ready ability to prepare
and test sequence variants, incorporating one or more of the foregoing considerations, by

30 introducing one or more nucleotide sequence changes into the DNA. Site-specific mutagenesis
allows the production of mutants through the use of specific oligonucleotide sequences which



I nternal gui de sequence ("1 GS") of the ribozynme prior to chem cal reaction.

5 Ri bozyne catalysis has primarily been observed as part of
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L o, AN R e b e el e iy ™
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H V., Mos f t D rk invol ved the nodification of a target nRNA, based on
a s{)eci mogﬁe%“mce%%ﬁﬂﬁeﬁehat is cleaved by a specific ribozyme:. 15

E. Vectors for Coning, CGene Transfer and Expression

W t hi n cert aiThectdehsli callyPERPISy A biRfdridpBage’ PectoiP HIAY Qatistd i Ssi
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host cells also are defined. The conditions for the use of a nunber of

dominant - In gméfauw@meuqau@amkssgfgﬁoﬁﬁé@w R %@gﬂg@&ﬁi@i&sﬁm@ae

cell clones expressing the products are also provi , as 1s an

el ement Vierter, or melting ebtveas strands of adioubld stranded Ivector whicheintiudes within)itsrsequxinoe
of the p eptide, . . . I.) Regul.gt ory El enent .
Thr oughmpéqugﬁfﬁ fnenging the tdﬁﬂretde?rme‘%@? é?l‘é%’ﬁﬁ‘-e&ﬁ%xp 'beﬂ“%ajﬁréesirﬁd
i ng$ ude rntek)s is synth@ficallf pedpafedC T i ahritialad u{'éh%'sﬁge.&fdnﬂ
coding for a ggﬁée%?gdsﬂﬁt. icn y I Ch par%iﬁ r al Imqgfgﬁﬁo t‘ﬁe nucl €1 ¢ a(:'lgld
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WO 98/ 3390%... . . . :
PCT/ US9 g;pgélgggs, and subjected to DNA polymerizing enzymes such as E. coli polymerase I Kleppw

translatﬁbﬂ' 0j hN, [ %2'% -APE '?haﬁ&‘t‘i | |

expr essi on ie?]if:’l llﬁedga%t??] coxﬂpléte' H%é:a sc??éptélfgir:\heo a géﬁéa&gﬁgb%rg Pon® of
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i ngl udes transcri,ption, of, t.he nucl eic_aci.d encoding a gene of interest.
Inﬁéﬂef ﬁﬁm&md"w WHH“QFCTE&W% g“"’&“g@' e uged ta traasfommper
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sequence ni zed
bearing the mutated sequence arrangement.

The preparation of sequence variants of the selected gene using .site-directed mutagenesis
is provided as a means of producing potentially useful species and is not meant to be limiting, as
25 there are other ways in which sequence variants of genes may be obtained. For example,
recombinant vectors encoding the desired gene may be treated with mutagenic agents, such as
‘ hj'droxylamine, to obtain sequence variants. | |



the synthetic machinery of the cell, or introduced synthetic machinery,

required to initiate the specific transcription of a gene. The

phrase " woesB390anscriptional control™ means that the PCT/UBSSIOWSE! | S
in the correct location and orientation in relation to the nucleic acid to
control RNA pol ynerase initiati3gw and expression of the gene. 10
The term pronoter will be used here to refer to a group of transcriptional
contr ol C. "pekase CoRdmatse clustered around the initiation site for
RNA pol ynmerase 1I. Miuch of the t hi nki ng about how pronoters are
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transferase gene 20 and the pronoter for the SvV40 | ate genes, a
di screte el enent overlying the start site itself helps to fix the
i on. ddi r el

| ace of init}y i,onal = pronote n regul.ate
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I t ed nj p 0 fs '
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P br e aple GTid the Brk puris il fosh kot tpalie Brizisiogs tofomm somhisatons.
In the 3 ; ; HQDeRt I 2
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8/ 3 such as inosine, 5- ycyptosme, -methyladenine, hypoxanthine and others m hybridizing
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The parti cul ar L?F?)ﬁ%tlgr ?ﬁpﬁ“oyg%] t% control the expression of a nucleic

aci d sequence of interest is not believed to be inportant, so l-ong
as it is capgple of diyectiop t expressi gn of the .nucleic acid in
the targeted qtmgﬁqgéle-sgmgpeg (Hs%m%nw%pplymgclqo&ln&[em toimpiésheg‘?‘%?@%%
to posi t. Q0. ibfe-Ridix ﬁﬁﬂi g A5l LRACRBE Og’%gﬁlilﬁﬂﬁﬁ he
cont rol tt%‘%g%n%lr{?)]#o er ?ﬂgbf&(ﬁigfeéapaq‘f)e odﬁ' . E'gsje%ipr?l)ghglxpre%éssé I'n"a u%%&n
ce20 . Gdmerafatget s¢lt apsedificallp bind to theip tapge 'polyngtleotidecanddiatepferdravith aranscription,
human or_viral pronoter. I.n_ various enbodi nents, the human

cyt omegBN4 progesgingaAranspegtdtransiation, angd/orestability.  Antisenss BiNA copstuctsyay BN
pr onot er ML T ' . . ' .
b OOt T S ERAE TN ) 0L il S By son .
hi gh- | e\both Wthin a leosp cell; either inVitio er i aiko) gucharsuwittine a host anirasle icludigea bigrfarDf
other viral or mammalian cellular or
subject
25
Antisense constructs may be designed to bind to the promoter and other control regions,
exons, introns or even exon-intron boundaries of a gene. It is contemplated that the most
effective antisense constructs will inchude regions complementary to intron/exon splice junctions.
Thus, it is proposed that a preferred embodiment includes an antisense construct with
30 complementarity to regions within 50-200 bases of an intron-exon splice junction. It has been

observed that some exon sequences can be included in the construct without seriously affecting



bacterial phage pronoters which are well-known in the art to achieve
expression of a coding . sequence of interest is contenplated as well,
provi ded WOBPE | evel s of expression are sufficient PCT/D898/08335 ven
pur pose. By enpl oying a pronoter with well-known
properties, the |level and pattern of es?dr'ession 15 of the protein of
interest follow ng transfection or transformati on can be optim zed.
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whol . _ ik ] _ . |
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PCT/ USOgls6 @ed dontemplated. For example, an antisense construct which has limited regions 2f high
Belowis a |ist of viral pronoters, cellular pronoters/enhancers and

i nduci bhemology, by elaecentsms maer-hemologaus regioni (4:8, uibeayme; seerhslon) cowldvhe h

cd¥st r udpagnpls) EnSHCREIeReE 50 Raving toss 1 305 bolsisl, HRIFMBER, caree
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used to drive 5. expression of the gene. Eukaryotic cells can support
cytoplasm c transcription fromcertain bacterial pronoters if the
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TABLE 2gequences to generate specific constructs. For example, WieiNaE inftH '\ Helired in the
| mmunogl obul i n Heavy Chal n

| iB0unogulfimate rconstyiet, arganomic clone will need to be used. The cDNA or a synthesized
;-;] geDIQI [ ggﬁvfexgélggﬁde may provide more convenient restriction sites for the remai'ﬁjllﬁé p%?ti&? 'of ]the

[err]-| %ﬁ'éhfu%f &3, therefore, would be used for the rest of the sequence.

D. Ribozymes

Another approach for addressing the “dominant negative” mutant tumor suppressor is

25 fhrough the use of ribozymes. Although proteins traditionally have been used for catalysis of |
' nucleic acids, another class of macromolecules has emerged as useful in this endeavor.
Ribozymes are RNA-protein complexes that cleave nucleic acids in a site-specific fashion.
Ribozymes have specific catalytic domains that possess endonuclease activity (Kim and Cook,
1987; Gerlach et al., 1987, Forster and Symons, 1987). For example, a large pumber of
30 ribozymes accelerate phosphoester transfer reactioﬁs with a high degree of specificity, often
cleaving only one of several phosphoesters in an oligonucleotide substrate (Cook ef al., 1981;



| nterl euki n-2 | nterl euki n-2

Recept or MHC Cass Il 5

VHC Cl asSVOB8/B3987 DR[ er r | PCT/US98/00353
[err]-Actin Miscl e Creatine
Ki nase : -32- Preal bum n (Transt hyretin)
El ast ase | Met al | ot hi onei n

Col | iagg M¥lichel and Westhof, 1990; Reinhold-Hurek and Shub, 1992). This speUiRt BaHan
err]-Fetoprotein
% err]-d as@{l):nted to the requirement that the substrate bind via specific base-pairing interactions to the

- 3.qhi . . ] . . . \ e-fos
{Me)r gr;]g /3 %-Il}ﬂr}i‘ guide sequence ("IGS") of the ribozyme prior to chemical reaction.
PCT/ US98/ 00353 - 36 -
TABLE 2 cont'd c- HA-ras

H2B5 (TH2B) HiRibozyme catalysis has primarily been observedvbasepant ¥ psequerCelspegifie. -
O oyehvag Rgarioh TeStitns (iSiving Thicleid ‘atidd (Toyg198%cCank sty #loi 1981)( sFas
'llz'(; g{)gpl NexbhmpleNU.$. Patent No. 5,354,855 re%%réshghr% gert 'Sl:rgﬁog#'lﬂ § s% g%tﬁ% S dnhleases |
with a sequence specificity greater than that of known ribonucleases and approaching that of the

DNA restriction enzymes. Thus, secjuence—speciﬁc ribozyme-mediated inhibition of gene

10 expression may be partiéularly suited to therapeutic applications (Scanlon et al., 1991; Sarver et

al., 1990). Recently, it was reported that ribozymes elicited genetic changes in some cells lines

to which they were épplied; the altered genes included the oncogenes H-ras, c-fos and genes of

HIV. Most of this work involved the modification of a target mRNA, based on a specific mutant

codon that is cleaved by a specific ribozyme.
15 | E. Vectors for Cloning, Gene Transfer and Expression

Within certain embodiments expression vectors are employed to express the TS10g23.3
polypeptide product, which can then be purified and, for Example, be used to vaccinate animals to
generate antisera or monoclonal antibody with which further studies may be conducted. In other
embodiments, the expréssion vectors are used in gene therapy. Expression requires that appropriate

20 signals be provided in the vectors, and which include various regulatory elements, such as
enhancers/promoters from both viral and mammalian sources that drive expression of the genes
of interest in host cells. Elements designed to optimize messenger RNA stability and
translatability in host cells also are defined. The conditions for the use of a number of dominant
drug selection markers for establishing permanent, stable cell clones expressing the products are

25 also provided, as is an element that links expression of the drug selection markers to expression
of the polypeptide. -

(i) Regulatory Elements

Throughout this application, the term "expression construct” is meant to include any type
~ of genetic construct containing a nucleic acid coding for a gene product in which part or all of
30 the nucleic acid encoding sequence is capable of being transcribed. The transcript may be
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El ement translated into a protein, but it need not be.| sl gex®4in embodiments, Mlipfdssmn includes both
Phor bol Heavy netal s

MVTV (oS a MA@“ gerpand trapsiation pf mRNAyinto a gene prodwgt; (k) other embodiments,
[err ] - | %Eésﬁbﬁ dnly includes t transcnwtﬁé Bucleic acid encqding a gene of interest, i un '

|y
gﬁorbol Ester (TPA), Herr]Jgerr] Col | agenase _ o
Phor bol Est erIn( PRéferred embodimentSt rthereducleic acid encoding a gene pPB@NdROls Fmbder
(I P ) [L-1 . S¥40 " " Phorbol 'Ester (1PA)
e Nyansgriptional control of a promofare 4 ¢PEROE Kefrs @ aPNAasequenqe rscognized by
GRP78 Come synthehwchnerx of the c@liBJerthroduced syntheig [ﬂcﬂns?y '\{'%ﬁm?e% oLt t5t%§1§e |

I L-6
Gene H- 2dpBeific transcriptionr 6f2a ggene. The phrase MGRdér transcriptional control” means thafti

SV40 L T Ant ] Proliferin, Phor bol
Est er - -?—,r:&eomoterris in'the cotrgctiogation sad orieptation in relation to thgnpucleic acid to contmyRHAd
Sti mul atq?’i%n JRia ﬂ%ﬁu ne Gene
I nsulin o%ag ug&gﬁde@g &f‘ig%@éﬂ@ VWhere a cDNA insert is
enpl oyed, one will typically desire to include a pol yadenyl ati on

10 - The term promoter will be used here to refer to a group of transcriptional control

modules that are clustered around the initiation site for RNA polymerase I. Much of the
thinking about how promoters are organized derives from analyses of several viral promoters,
including those for the HSV thymidine kinase (k) and SV40 early transcription units. These
studies, augmented by more recent work, have shown that promoters are composed of discrete
15 functional modules, each consisting of approximately 7-20 bp of DNA, and containing one or

more recognition sites for transcriptional activator or repressor proteins.

- At least one module in each promoter functions to position the start site for RNA

synthesis. The best known example of this is the TATA box, but in some promoters lacking a

TATA box, such as the promoter for the mammalian terminal deoxynucleotidyl transferase gene

20 and the promoter for the SV40 late genes, a discrete element overlying the start site itself helps
to fix the place of initiation. '

Additional promoter elements regulate the frequency of tramscriptional initiation.

Typically, these are located in the region 30-i 10 bp upstream of the start site, although a number

of promoters have recently been shown to contain functional elements downstream of the start

25 site as well. The spacing between promoter elements frequently is flexible, so that promoter
function is preserved when elements are inverted or moved relative to one another. In the tk
promoter, the spacing between promoter elements can be increased to 50 bp apart before activity

begins to decline. Depending on the promoter, it appears that individual elements can function

either co-operatively or independently to activate transcription.



5 signal to effect proper polyadenylation of the gene transcript. The
nature of the pol yadenyl ati on signal is not believed to be crucial to
the succepsobsbgpr actice of the invention, and any such PCTARSHMBSE May
be enpl oyed such as human growt h hornone and SV40 pol yadenyl ati on signal s.
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construct and a sl ngle ect '
That is, they are composed of many individual elements, each of which binds to one or more

transcriptional proteins.

25 The basic distinction between enhancers and promoters is operational. An enbancer
region as a whole must be able to stimulate transcrip_tion at a distance; this need not be true of a
prométer region or its component elements. On the other hand, a promoter must have one or
more elements that direct initiation of RNA synthesis at a particular site and in a particular
orientation, whereas enhancers lack these specificities. Promoters and enhancers are often

30 overlapping and contiguous, often seeming to have a very similar modular organization.
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ways in which expression vectors may introduced into cells. In
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been cloned theein. In this corlmmoglemilineligltdlhmn lequire
that the gene puoduct—be—symtiesized, THE EexXpr essijon vector
conprises a gendtically engineered f& pﬁnRS%enow I us. Kngwt edge of
t he genetic orgdni zation of adenomma aﬁﬁ#‘& | i near, doubl e-stjranded

- DNA virud, allows substitut ﬁl eces of adenovir DNA
with foreign sequences up to 7 kb Int: thaus and Horwitz, 1992). In
contrast to ret o ' ' does
not result in clronosonmal int egrat [ or[ntbﬁeﬂdﬁ.a adenoviral DNA can rfplicate
I n an epi somal. 45 remer—wrtTout— ot et Tat genot oXT Cr ty. A SO,
adenoviruses arg structurally st atntsrleukint2Receptor genone rearranpgement

has been detectdd alfter extenslve a ébﬁﬁﬁﬁg Adenovi rus can 1 nf ect
heir

virtually all edithelial cells regar cell cycle stage. So
Lot 257000 1 RLESIA) s SRESERRBIIEDRTVCE 0V Lo 7 ) o
particularly su{‘abl e for use as aI genqg M,ﬁ{lsfeL vect or because offits md-
30 si zed gengpe—ease—ef—rantputattom—high—ttter—wdetarget—rel |
range and hi gh ijpfectivity. Both MuscleCreatine Kinase
_Prealbumin (Transthyretin)
Elastase J
Metallothionein
Collagenase
Albumin Gene
o-Fetoprotein
7-Globin
B-Globin
e-fos
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ends of (Wi@9%%B398T genone contain 100- 200 base pair invertegcraesigsi!| TRs),.
which are cis el enents necessary for viral DNA replication and
packagi ng. The early (E)- and late (L) r-€¥i-ons of the genone contain

different transcription units that are divided by the onset of viral DNA
replication. The El region (BlA andrkBBE Xés@@ES Proteins responsible for
the regulation of 5 transcrlptlon of the viral genone and a few

cel lul ar genes. JTNE exXpressiom of the EZ Teygron (E2A—amd—{2B)
results in the gqynthesis of -the prote|%§U¥%$ viral DNA replicatiof. These
proteins - . are involved in DNA replication, |ate gene expredsi on and
host cell shut-qit (Renan, 1990). The . products or the tatd genes,

including the miiority of the viral cag8®liny: ot eins, _are expressed only
after significaft processi.n cript issuedq by .the
na] or |a?e pro +Cr-p j_n q\}%&a‘@ﬁ%ﬂmonnn¥gém1ﬁ g m Ll )I S y
particularly efffi ci ent durlng the Iaagqamaggmpf i nfection, jand al
the MRNA' s | ssugd—fTomrthrs—promoter—possess—= tpat-tt+te !cad’ﬂr (TPL)
sequence whi ch ]akes thentpreferréﬂmﬂﬁﬂmﬂﬁlﬁwmmranslatlon _

In a current sygtem - reconblnantéadenov ru enerated 1romnonyl ogous
reconbi nati on bdtween shuttle ve vector. Due to flhe
possi bl e reconbif i "AA-; £ oS mnld t pe
adenovi rus may # %@Rﬁﬁiaﬁ%ﬁlﬁ] efore. it is
critical to isoljate a S|ngle cIondhnKaﬁvﬂugkﬁﬂmagtan |nd|V|duaI pl 4que and
examne its UENONT C StTUCTUTE: Gemrer-attor—gnd
propagation of tlhe current adeFayenSsupedmgloil AFAA) are repllcatlon
deficient, depefgd on a unique helpei Celllgtﬂﬁ) desi gnated 293, ii ch was
transforned frofp20 hunen enbr v OFAPORR; cells by AdS5 DNA f agrrents
and constitutively expresses E}; Qﬁﬂhﬁéd roy h Fdcfdraham et al ., 1977).
Since the E3 regton SPes OFR geha genors—(Jodes

and Shenk, 1978), the curr ent dﬁxﬁmmahﬁwwﬁmt@mﬂnmyﬁth the help off 293
cells, carry fo elgn DNA M erther the £, —theD3—or—both ‘eglons
(Graham and Prejec. 1991). In nature, ﬁgﬂ%V|rus can packade
approximately 1(¢5%of the wild-type geganggchosh Choudhury et a[j, 1987),
25 provi di ng—capacity for ahout kb of DNA_Conbined with the
approxi mately 545 kb of DNA th@&“hﬁuﬁgplaceable in the El &nd E3
regi ons, the mejtno apect dena ,-wtor is
under 7.5 kb, orff about 1596of the tdﬁ@mamahgnh of the vector Nbr t han
80% of the adenXV|rus Viral genone remans 11 thne vector packbore land is
t he source of vdctor.- bor ne E#?ﬂ#@%t%kww Al so, the replicdtion

deficiency of tlhe El-deleted v I n | et For 30 exampl e,

| eakage of viral ssi rk:] M%WWS\M th the curremtl Yy
avai |l abl e vect ofis at hi gh nuka&&&égﬂgﬁmgs of infection (MJ

(MWl I'igan, 1993} WO-96-3396+
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Hel per cell lines rTvedad I T O muneir cel s sucH ryonic

ki dney cel |s, nmuscle cells, hematopoietic cells or other human
enbryoni ¢ nesenchymal or epithelial cells.




Alternatively, the helper cells may be derived fromthe cells of other

manmmal i an_species that are perm ssive for human ad l rus. _Such
cells in® 39 .g., Vero cells or other nonkey 5 enbr§§ | é’%g’g%’nchymal
or epithelial cells. As stated above, t preferred helper cell line is
293. Recently, Racher el’al., (1995) disclosed inproved

met hods for culturing 293 cells and propagati ng adenovirus. In one
format, natural cell aggregates are y inocul ating i ndi vi dual
cells into 1 liter siliconized spinner flasks (Techng _Canbridge “]5%

cont ai ni ng 100- - 00 m of jnedi um FoIIowimui&jrring at 40 rgm the
cell viabifity is e ed with thypan hlue 10 Aanother fornntl

Fi bra- Cel g IFcarri ers (Bibby Sterpliomol BsPEIPAK) (5 g/1) is enploygd.as
fol | ows. cell inoculum resuspen b - of medium is added tofthe
carrier ( M) —in—a- 2@—@%@&%—% ~eHary,
Wi th occasj MITV @fibhsein @fmdr t oGlacdeorfidoidsnedi um is then | .-
repl aced m,sfo m of fresh medi um and shaking initiated. For virusj|

producti on t-s—art-e &t .
af ter whi cjh8ntenferome nedi um i s rep]padXt o 25% of 15 the final vdl une)
and adenovjrus added at an MO of pPpdirc)Cul tures are left stationaryj "
over ni ght , ffottow g Wt theVorpme 1S 1 ncreased 10 100% and Snaki 1jg
comenced den@mﬁ%m 72 h Q& her-_than the

Ela
requi renenf that the adenovirus vef gh, { g0 defective, or
| east CJu- nditionally defect %/@er&%{eg i ..‘g‘gﬁ% th L ect or

i s not bel ﬂ’ééeé#ﬂebe crucial to tpPhotbol Estef (FRApSf ul practice of th
I nvent i on. fFre—aaerevHs—ray—be—ef—any—of—the—42—drfferent—kmowr
serotypes pStreméigsimups A-F. Adenov|PharbolyEster §TBA), dLidgr oup C i s the
preferred ptarimg matertal '

I sraer EG'E%X Tarn the condit1onal
replicati opS¥8@ective adenovirus vpERespokkster ¥eMn the present

i nventi on. .S { use Adenovi novi rus abjput
which a grg mm@{%ﬁg hiochem ¢ castfé j j nown,
and it hasjrp78'Gend! | Y been used jap3mgmst 25 constructions enpl oy ng
adenovi r us fas—a—vrector- As—stated—above, thetyprcat—jvect or
accordi ng *a-z-Mamgkbain i nventi on{IIg6r epl i cati on ' defective d
w || not hgveam adenoviTuS EL regfon. Inas, 1t Wil be nbst convenignt to
i nt roduce W'@nmynucl eoti de encod ﬁﬁ"%e gene_of interest at the oogtion
[

from whi ch - odi ng $ s have been renoved. Howevef, the
position onw&‘?}ﬂ%ﬁ%flﬁﬁ hnngj M hin 30 t he adenro\vitus

sequences ﬂﬂqug critical to the iﬁmngivqo],afgwaﬁﬁgenucl eoti de encodipg the

WY ANl aYeVWaTaYaValwi

gene Ve JUT OO JVU T .

PCT/ US98/ 0@ Prdliferin " - | Phorbol Ester-TPA -4p -
of interest 1Ay al S0 be I Nserteda |T SU o1 the deleted E3 region in 3

r epl acement) Twaor Hegrogis Factor desFFMy‘éd by Karlsson et al., (1986) orfin
the E4 regi wheg.e hel.per cel |l i g&!“gﬁr virus conpl efrent s
the E4 def %ﬂmﬁé I'?ommng%derov rgdsHl S easy to grow and mani pul pt e
and exhi bi Poad host range in viltro and in 5 viva  This groupl of

viruses caif jheroptgined in high titeseose 9-, 10[err]-10[err]

pl ague- f Or Mk gkl ataod et QiR gy = i

cycl e of adenovirus does not require integration into .
Where a cDNA insert is employed, one will typically desire to include a polyadenylation

ab |ife

5 signal to effect proper polyadenylation of the gene transcript. The nature of the polyadenylation
signal is not believed to be crucial to the successful practice of the invention, and any such
sequence may be employed such as human growth hormone and SV40 polyadenylation signals.
Also contemplated as an element of the expression cassette is a terminator. These elements can
serve to enhance message levels and to minimize read through from the cassette into other

10 sequences.



the host cell genone. The foreign genes delivered by adenovirus vectors are
epi somal and, ' therefore, have | ow genotoxicity to host cells. No

si de ef fwWOt98/38207e been reported in studi es of Vv ac Cipcaingsys/o89ss h

wi | d-type adenovirus (Couch et al., 1963; Top et al, 1971), denonstrating
10  their safety and therapeut|0|mﬁ1§&1a1 as in vivo gene transfer .
vectors. Adenovi rus vectors have been used in eukaryotic
gene expressi on (@vSelecaltslé Mdrkers 1991; Gonez- Foi x et al, 1992) and
vacci ne devel opnent ((}unhaus and Horwitz, 1992; G aham and Prevec,

1992) . Recen ani .studi es. suggest ed that reconbl nant adenovirus could
be used ing WE r°§59° {%g%&%@?jc&érqw@éﬂﬂ&lﬂﬁm dreonstractsiafthe
1991; r ¢ iddntif - 199

St udi ESS£I n a m ni g{]’e{rilcb%}gfqﬁ%c rrﬁl nanf'&g evrllt(')"\’n]o?ulgl }ﬁb?}f Eélug#g ?]"i@‘g in the

i ncl udeestpressionzconstsudt) I&mhmmrkﬁssmlﬂdalcdnkr an lidentifigilé chiigeeaofthb @elflbeﬁhh
1992), nusg got et ,al., 1993) per| her al |ntravenous

e .injecti
i nPect i WX“% A f&g#%\f’@% © SRPressien eonstiuet. cUsually the inghisioncof aodrugnt o

the bra Th trowr es

are a g#ég?%bgfnﬁg | enl]g_?gfgt érlan mﬂ\}ﬁg?ezéses %Og?mntg’dfoﬁfxgﬂ

to convmﬂfextﬂmsﬂan&\ib hepneyain) Ip&ro&hymdqﬂr@%m, 'DHFR £ GPIYl zeﬁéxh%n@hsﬁdﬁbpﬁ%ss
1990) The resul ti ng DNA then

- t Cof
ot aﬂe{xéﬁegﬂm@e SHGER CABTRvel, cozymh paskaS fiscass fmplopyiowa fuidisniinase

?Ligﬁt ;sg?/of t |ra1\'l(sl Lﬂg s%aﬁié: ?ﬁ t é@glb?ehtﬁﬁ%agﬁla“ﬁ?gem also

dddcendean te exffpieyedet'm/semtable marker g@ployed imﬁit delivvel 6 B8 iBipSRsnt, ﬂ%ng Bolt
and env, t hat codﬁ or capS|d protelns pol ynmer ase 25 enzyne, and

envel op¥§ @pab) Br?é' 2 PSRt Wﬁbﬁb@m@@ﬁoﬂ%%‘m’mﬂ tﬂrgme redughg
ene r nto virions.
'glg'vvo Iong term n éBiSs %rk&&ar@%ﬁgggﬁgﬁgggegf%ﬂ&ngtgeﬁp at the 5 and

3" ends of the vi raI genorre These contain strong pronoter and
enhancer sequencegiiphiltigene Coastructsand RES or i ntegration in the host cell
genone (Coffin, 1990) . V\D 98/ 33907
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In order to i%ﬁ%?%&mb&d%?qt%ﬁr%? igeention, th& %P@l‘%‘%‘él gibpsnreg) binding sitase
Ofysi Nt E(IRES) iefements are uséd"&?[:fe% i eﬁ@eor )ﬁ:k ﬁﬁoﬁeséa@eé.hfliﬂba_e?&ne%s are

certain viral sequences to produ Vi I’U

repl i caablene dypasstthe egibossme lschﬁmﬁgomﬁﬂﬂcbtti' tethyafed Cap depdndeht Fakbition! dnde
containjng the gag, poI - and env genes but without the LTR and

packagi PRER Siepdlaion Mrﬂtﬁ mﬂ( wech ﬁOE%nb&Ig, 1988). IRESoglementyifcom awo

r econbi I w th the retr Vira R .and
packaglﬁlgms’g%ugﬁ?z%eg {‘ﬂo uc dWoa’t‘cﬁ%g Zxﬂon:}yo%; X q? ‘i?ﬁ?&‘f?ﬂate
preci pi (Relletist dodr Sonenb , 2988B)P s welll hems%%gmaﬁmmmaa@kd

transcript of the reco I nant plasm d to be packaged |nto Vi raI

p&Pt i c| Sarnowil9l)ar RES elements can b¢ linked to MtewbgmsmpmdermMeas Muitiple

recondi fedh ot SR on B cumitbod oo, spchy senprafednBy | 2 BN piig,

and Useﬁoliiéiﬁtr&ﬁ@ﬁleh.ﬁfagébs TBY virttie of e IRES element, eé’cﬁ(‘dﬂ%ﬁ%%ﬁ%@ ﬁ&cés&i:ﬁ:% a

broad variety of cel ypes. However, integration and
expres snbwomq dor efficient trklnsla.tiqmn Multiple genas| ¢an fePefficiently exprabsed usHigS) single

A novel deS| ed t. specific targeting of retrovirus vectors
was recgﬁﬁ) cert anscn easm eméassag g g

25 Any heterologous open reading frame can be linked to IRES elements. This includes
genes for secreted proteins, multi-subunit proteins, encoded by independent genes, intraceltular
or membrane-bound proteins and selectable markers. In this way, expression of several proteins

can be simultaneously engineered into a cell with a single construct and a single selectable
marker.



devel oped based on the chem cal nodification of a retrovirus by the

chem cal lhida9n Of | actose 15 residues to the viral Thi s
nmodi fi ca‘%"?’%ﬁ”?g& d permt the specific infection of %@%?t es via
si al ogl ycoprotein receptors. -39. A different approach to
targeting of reconbinant retroviruses was designed in which

bi oti nyl ated anti I e I n r ' envel ope protein and against a
specific cell rec@ﬁforﬁeﬁgéy&%&gséégé.&o%e anti bodi es were coupl ed via
the biotin conponents by using streptavidin (Roux 20 et al., 1989). .
Usi ng anti boTth&e ar@ai nudibefof Wayh iis wildch@giredaioni mmmfmueam intoaBdlisClras s
|1 .antigens, they denonstrated the infection of a variety of hunan
cel | s t erytaimembodiments of the invention, the expsessiogcgonstppeticomprisesos visps or engivesred

vitro ( t e jn leam.tations to
e usc PR lyed SORE ki aemome, Tue sty of BGf Rl 36 St oo il Ffile-
i ngent | giadiated endooytokis, to” Ritégeate itifo HEst aus§¢1ﬁmd hod eRpresy vical genesd stabldom
sites in the cell genonme. 2 This can lead to insertional nutagenesis

t hr ougheffiientiyhaviermgsle; them gftractive cepdidatessor the tsangfer of foreign genes intpsmammalian f

hasve
iral regul ry se \ hat €8N i f W th the fuactjon flankin
pencs ot (Ridiel 188 Rolad UngC REBACRE, R36%; Moschoif ot Sl 188, 1, "
def ect i yggg)et TiVfifst Sird QB 1RES ab Rehd)Qectors were DNACHIIRE iihRBRS S Bapdivaviruses
wi I d-type replication-conpetent virus-in the packaging cells. I's can
resul t (simoian visus A, bmnmapdlﬁmmmsnmnp@wm)e&ldgm, QB8 Baichwal anchSogden,

r econbi vi.rys 30 Lonserts tream fro h o} env_.sequenc

| 000r a LD e aGaatiures CRRBER, 8! BARBe| S Subfed Tous) Thesi s £ SRy
PCT/ US9ﬁfv@9§pr%3ity for foreign DNA sequences and have a restricted host spectrum," Furthefiffore
new packaging cell linés are now available that should greatly decrease the

| i kel i hthett asicogenic potentialamtlicytapathic effeatk ovwpermissiveadells raigssfetimoncerny. f Fhewrt
al., 1990).: her, vi.ral vectors, be | qyed .as .

oxpr es< PNASSOREtE Qoly 1o 29,8 Ty GLioHrbS soast meal bhr o GF Feadty ulinoeting o
Vi ruses ﬁg@ £ SelMifes hid j aﬁﬂ&g@w@m dBRubdasi . UEds 5
1986; Cgupar Oet al .,Q%ggi)ﬁagdgzno- associ a?séd Vi rtl)JtJ'sﬁgl(e?A\\l/)gé8(’21%[“E )

| geway, "1988:
Bai chwal and . Sugden, 1986, Hernonat and Mizycska, 1984) and . :
hekSpesvi r use Onaeof the prefeirod auethadseforoif wyo delivery inwntvesathe auserefcan adenovirus

features for.variqus npmmal ian cells.(Friedmpnn, 1989 Ri ., 1988;
By chon PRRIRHOR, RO 1 MRV, SRDieisi VeSS ey, o it Tose gppstructs
Wth thgog {adeREVAIR! sbipfidce sﬁéié‘ﬂtttb@ ?.g%@}t' packaging bf HitCConsEW dnfﬁg))?m

was gai ned 1nto 10 thé structure-fu Telationship of differen
viral sespresscas antisense polymicieotide shattmsdwen iclaned herein. In this costexty ekpressiomi n

the abil,ity for helper:dependent packagi ng and reverse transcription
despi tedpf%notreqmre tg?gg‘ﬁmf’g%%éy%%‘%d' its genome (Horwich et al.,
1990). This suggested that |arge portions of the genome could be
reg) aced W t iy ObRbraekid RRkioe E&h?fiséé' a ety ! iRt BAA of adenovirus.

persistence (intedration) were particularly attractive properties for
| i ver - dKmowdesige nfrthe tgenetss erganization ofladenpverus,ad 36 kbp dinedr] WonblerstrandeddDNA

LT OB MBS 0 o o s 715
coding. {Crunhau Bl FBF0HE, 19522 E6httse 0 refoivils,thb adfovlal iREKh of BokYefls 2"
does not result in chromosomal integration because adenoviral DNA can replicate in an episomal
25 manner without potential genotoxicity. Also, adenoviruses are structurally stable, and no
genome rearrangement has been detected after extensive amplification. Adenovirus can infect
virtually all epithélial cells regardless of their cell cycle‘ stage. So far, adenoviral infection
appears to be linked only to mild disease such as acute respiratory disease in humans

- Adenovirus is particularly suitable for use as a gene transfer vector because of its mid-

30 sized genome, ease of manipulation, high titer, wide target cell range and high infectivity. Both



medi a containing high titers of the reconbinant virus were used to infect
primary duckling hepat ocytes. Stabl e CAT gene expressi on was

det ect ed W98733907 east 24 days after transfection 20 ( CheoDUss/dBs3.
1991). In order to effect expression of sense or antisense
gene constructs, the expression -4®nstruct nmust be delivered into a
cell. This delivery may be acconplished in vitro, as in | abor at ory

procedu Ieads 6b the viral Sgenbiieebnedih | 100L200ebaseOpait Bvéits® rBpeats< (ITRSY, | de (A€
treat nen certain disease states. One mechanismfor delivery I's

via vir m%FWMWWéMQ@WEWMO@GMY By awhlatepdi)dtegions i n
an i nf eok

the t ranswée(# expr eSSI on Cor%:ratns%n&ngn q’?t‘tg %I afsrg\lﬁgxaéed QO&V%&EE"HQQ’S& o

al so ar geplioaticapThé B4 reyioh (B1Ar 2HBIB) enodaks PBonsikle ¥oteteak
phgiphate preci pi tatlorﬁﬁ( Grr(g'ham and V)an Der Eil:}> 197390Chen and K yMliBn of

19 Riggpicriptionof the viral genomegnd Defew geliularageneso Elie, expoaSipn of the E2 region

el ectro 86:; Pot 0 98
di rect g@c&m nj EC}_I omr#%g? %ﬂ%s%o Htgﬂ'f) %&?ﬁmﬁf’m&ﬂh ?)%@6‘?’:%
é cN:I_I_;: 8 gggeoxg%%l\éed in DNA réflicatios 3@ gene expression and host cell shut-off (Renan, 19991) The

and Sengrodugtsof thnlateegenea, mludmaﬂupg;mmnw of the visak capmd@rmpmptmmd (mlyl |

o B e RS S s P 4 B B s o
trensf eqViLP). (The MIUP,VocaldtB4i lm H@)Wpu&ﬁﬁﬁ}l e%&i@ntomme larté“f)ﬁ%e of

techni ques may be successfully dapted for in vivo or e use
Once t hinfestioncend alh the n@iNAeussluad fooe rthﬂeprometarcpuss&ss a Sretripettite t¢aden (TPE) C

acid encodin ene of positioned and expressed
at di ffé?%’ﬁ{lges‘iv{“&lém* ﬁﬂﬂﬁ&é'éi?rsﬁ la fion. the nucleic acid

encodi ng the gene may be stabl y integrated into the genone of the cell.

Thi s Tt 80 Caredn syaum,berecambnﬁn@%%ﬁ&ﬁrdso ti dg?“ﬁ&h g.{{a
t may be 1 ntegra

honol ogous reconbi nation (gene - repl acenent
in a rafsombination bplvisen isbuttle wecios rand prodnmnpotont dbme)tc) thel posdible recombination

1%, Sc PR 8 blovial el i Bine, ?@v%?ﬁ%ﬂ% raeisd. B aﬁgteé'r%e%g's'
or " epi TReRfore ANEQLifcal 99 REEE single clone Yt ivirh |.ﬁ] plalfid ﬁfﬁ%@g&

replication independent of or in synchroni zat | on vm
cycl e. penomingtractpreessi on construct is delivered to a cell and where in the
cell the nucleic acid remains i s dependent on the type of expression

t t t th nbodi t. of th
Cvent 1 on, -t RESRon 808 gropagaton f: . ieRhARGRTHE Vegiors, Which gfe Fgpligation
ST e i AT 8 S

any of met hods mant I"on ysi ca I y or c
peiOreabhtman emhs'onm kidneyrdelisbre AdS DNA frigments and)eaﬁsumﬂveljyle;;pmpws |E1aﬁxioeexﬁ93r

Duponcr foiabat o al., 347’ sint e Pision s dispsnsabin fomebe adeaomis Benome:(oassn
of cal claad'BR&k, 1918)%*&%%%%&&%&%@@& %ﬂ:dhbh@%@%ﬁ%h?}&ﬁ%ﬁ@ HNANd

newborn mice denmondtrating active vir cation
i nf ect i tmeithBe theddl shqmm:t Hddskegiods](ﬁiﬂ)an&hmbPﬁ@ﬁ@ MSOLRt Brindthe) adbnb®itts can

i ntraperitoneal inj ec f c iu hosphat e- preci pi tated pl asm ds
resul F sP 9(%{(&5; P8 ?pﬁé oP tlcae vrvnxlci) typepgenomep (Ghos%-ChoudhmPy et al, 1987),

25 providing capacity for about 2 extra kb of DNA. Combined with the approximately 5.5 kb of
DNA that is replaceable in the E1 and E3 regions, the maximum capacity of the current
adenovirus vector is under 7.5 kb, or about 15% of the total length of the vector. More than

80% of the adenovirus viral genome remains in the vector backbone and is the source of vector-

borne cytotoxicity. Also, the replication deficiency of the E1-deleted virus is incomplete. For
30 example, leakage of viral gene expression has been observed with the currently available vectors
at high multiplicities of infection (MOI) (Mulligan, 1993).



transfected genes. It is envisioned that DNA encodi ng a gene of interest

may al so _be transferred in a simlar manner in vivo and express the
gene proaﬁgt" 3397 In still another enbodi nent of (REX/VSHBHEASBon f or
transferring a naked DNA expression construct into cells may

i nvol ve particle bonmbardment. This net R84 “depends on the ability to
accel erat e DNA-coated m croproj ectl les to a high velocity allowing themto

pi erce cel | Helper cell nspmashessdesived &rome human cellsisuch agbutein emhryonicdidrielf cells)

have bomsie sl Hetabtadla £ 0 biver Pumen S Sas Hopskib Rl or Fpithefl Gats

di schar gdtehfatigel e&é&ﬂpﬁﬂcﬂs%&fﬂ&&ém@ﬂ'ﬂ‘o%ﬁheéﬁﬂbﬁhotﬂérﬁihﬂnﬂfaﬁ%% thi¥are
motive force (Yang et al. . 98/ 33907

PCT/ USO germissie for human adenovirus, Such cells mclude eg, Vero cells or other

sutfot anPREhle BB of Syt i a8 §7ed B dho preferied efper ol B3 e

organs including the liver, skin, and rruscl e tissue of rats and m ce have

been meoamtlyd Reche o a0 (1983) dislosad mper&ﬂmeﬂﬁJd@ rfbpag’a@g 2931&%})and |

This may require surglcal .exposure 5 the tissue or
eI | ni naPEOPagsting, adenp¥itung Inj gsméomtymmdheellgaggmgates lage tgzogntbsomnlanng

deI i ver M#‘gﬂfﬁﬁ%ﬁ?%@%’&m" gﬂencoﬂ#g@%%a‘ﬁ%% Poig

i nvent i 200 ml of medium. Following sérridg’ dt'erﬁﬂ'Qﬂéibé]Pﬁhblﬁ{y i Q&nhﬂ&&% %ahrb%e

expreSS| on construct may be entrapped In a posone. Lipos S are

veld cul 3n anethe format, Bibea-Geltmicrocatriesy (BibbyoStetiin) ISmnb RK)p (s g/Hrisramploged @s

d d I h [ 1ipl I d
"oyers SO, Al 480 Wodikin, Enniadel'in 375 A el 3¢ P o, e i 150 il 2
phosphobsonﬂf.rmewmﬂmemtm %ﬁﬁld&a%o?aé agitARHCRIS 04 Ht 8 Pmﬁﬂﬁn

lipid cothE nent s under sel f-rearrangenent rmati on o

cl osed offresh medivam dndishaknig\nmﬁamdl (Roe sirbeprudactid) eells apé d

bi | h d h
i pof ocRIGWALE a”cw ot B Sopfeite; after which Al guediEl it wRIaRe (01257 6f o

del Ver heABalCWIGRER ) Abnd s esDEaNehE
successful . Wing ets)sal (1980) dﬁirﬂ%%r%? the Pea3| lg'lulll ty o 5? lelt"sthtionary

| i poso rroversight; following whichdbe volame isintreasext ts10096 and sHakingi cpymrhbided forcinbthier €d

chi ck eL;ié) yo, HelLa and hepat oma cel |l s. Ni colau et al., (1987)
acconpl i'Shed successf ul Iiposorre nmedi ated gene transfer in rats after
i ntravenous i nj ect i on. In certal n errbodl nments of the

i nvention, tigRhde e(gﬂénﬁﬁ l‘;@(ﬁp
virus (HV). ThIS has been shown to faC| |tate u5|o ?%L 1?’15{1&&

menbr aneonditionally dnfecpve;nh& patued Of thet adenofirdsi yeotoris netbelizved ad &d cENM(tKatheda
et,al ., 1989 | n ot i pents, the Ilposone may be conp| exed

o205 SYFEESSh R A8 Cheimvention: nios adenavisie may be OF wycethe A2 AEMe: mwn

prot ei ngerg sdb% _gal gﬁgils) %ﬂﬁlﬁ%ﬁiﬂé
| i posone may é]) co ‘%)%g%jporAdeennp oye tgp%ﬁo‘é’%%?%ﬂﬁcél on WJTP
HVG 1. imondento obtain thes:ondmenqirrqﬂmanun-defesuvmdmohmevm’fos WeE aﬁﬁi‘eqirbsent
enpl oyed |ntl a,ﬁn er, and %i)res,m on of .,nucleic
s 18 because Adenovirus type 5 is a human adenovirus about which a great deal of
biochemical and genetic information is known, and it has historically been used for most

25 constructions employing adenovirus as a vector.

As stated above, the typical vector according to the present invention is replication
defective and will not have an adenovirus E1 region. Thus, it will be most convenient to
introduce the polynucleotide encoding the gene of interest at the position from which the E1-
coding sequences have been removed. However, the position of insertion of the construct within

30 the adenovirus sequences is not critical to the invention. The polynucleotide encoding the gene



acid in vitro and in vivo, then they are appl'i cable for the present

I nvention. Where a bacteri al pronmoter is enployed in the DNA
construcwops/3mbso will be desirable to include wthin thepcrusesnosdsP0oSone
an appropriate bacterial polynerase. WO 98/ 33907

PCT/ US98/ 00353 -42- -47 -

O her expression constructs which can be enployed to deliver a nucleic acid
encodi NGf dterest may Bﬁbtﬂe%éied%rl&u'dl‘tﬁe%ie’teﬂ BS Fe Eﬁ‘ﬂi’h@r egﬁgéﬁ%n‘f%&ﬁt& #FY
vehi cl es. These take advantage o sel e t|ve upt

macr onodessabed by Karlssonpar ol ﬁtﬁ&@mm dleoﬁéyagm where mheipertceli/line o helpyotvings
cells. Because of tﬁ@defe type-specific distribution of various receptors

the del FOBP ighly specific (Wi and Wi, 1993).
Recept or - nedi at ed gene targeting vehicles generally consist of t wo

canponent s:  Adefibvirus is easy tb FGR aRll nERBRdtE Gnd bﬂﬁﬁl@klﬁ@gdﬁo | NYiPS afi .

Several |igands have been used for receptor- drate ene trans er _

Thé nos vivex (Ibissgroup yfmembd otgeinkd inchigls titers; eagsj H) elﬂ’ blaquesformiing units per

g?ﬁtar?)et w&"?ﬂ 7é%@n:1,§tr nsf rrrlfr;@%\gg%?o%éyetdﬂg;g 1990% Recentl A a

ASOR, hgse 11 8. are I (v't:eﬁfo e léﬂmaﬂ 93;
Per al es ethgélirhe 9035 and eg?glgrﬁn%elhsgygl\l/v\teﬁeq‘ g%t“g?ﬂ%%%) Lﬁe %p aﬁa

been us éaerefore)dave/low genotexicity mﬂmﬁig gﬁo sideefiectsdiave lbeemee:tecEaQ'tudles of
0273085 t t

conpr i sé"m&rﬂ%ﬁﬂm&yﬁ ﬁ@ s @puc% gg@rrglle N;'l:z/e{%d g‘ielng?ng %
(1RB7) enEn sareRy! @amg&txﬁ CHStaAgs n?wﬂé\gafett%ﬁfet geabial 15

asralganglrosrde I ncorporated into |1 posones and o served an increase in
t he uptake of the i nsulin gene by hepatocytes. Thus, it is feasible
that a nucl eiAslenevitisaiscions bayed)epmused:ml eukaryetic gene expresalondLewerdef al, 1991;

colTs | Skt e &, (ogalis Saccit dertBpment Cirathapd B Hkpite. 1453, Coabetn 1
| i pOS OMPgeve,01992) A RRcEntly RhitRI @ﬁtdlarsa étted re&ﬁ%gﬁgnc&gﬁng P byﬁﬁ‘éﬁ as

the receptor for nediatéd delivery of nuc el c acl
| n many ferugene therdpy (StmtfoedeﬂemwudqtrageramWat,f 199E Smtﬁmld’rernd\maaoaeab an

el BTt g TR R TR A

( e lRfIEBaches isdillhticH Kﬂé oseRfeltf 8l af'S 166, %éeﬂﬂl&r?i ‘5{) ?§92r)f musclg injection

In certain enbodi nents, transfer may fore eas or e
vivo  (Ragot etah.dlﬂ%o,r]mnpﬁsral/mmravgmue mjm.mapﬂHeﬂfa:ﬂsGemrd; rl993)&1idadtéreditaaic

cells from nanl ﬁ#ier . nucleic acid into the cells
in vrtréPc‘a‘ﬁH Z{'ﬁ gﬁ‘s&éﬁ P?@d cells back into an ani mal .
This may invol ve the sur gi cal rem)val of tissue/organs from an ani mal or

the primary oyelrbirsvifises are a B 1elrdndSE WAPA viruses characterized by Fﬁ U@hy
manmal i an' cel | cul tures may repared 1 n various ways n-order” for e

ce?d s t ¢o lwenvert their RMttovdakﬁle-sﬂrtnded DNA iin rinfeeted dells (hynhaprbcasstdf teverse-

expression constryct ne sary.to e, t hat the cells

nai nt ai Wﬁ tt&t h‘é’9§br r gﬁte S’Kﬁl ﬁ)n’g;yéw aﬁﬁ@%a‘ﬂ@&ﬁtﬁﬁ dutoq celhlar

nutri entehirditisoMefas a provirus and directs synthesis of viral proteins. The integration results in the
retention of the viral gene sequences in the recipient cell and its descendants. The retroviral

genome contains three genes, gag, pol, and env that code for capsid proteins, polymerase
25 enzyme, and envelope components, respectively. A sequence fouﬁd upstream from the gag gene
contains a signal for packaging of the genome into virions. Two long terminal repeat (LTR)
sequences are present at the 5’ and 3’ ends of the viral genome. These contain strong promoter

and enhancer sequences and are also required for integration in the host cell genome (Coffin,
1990). ' ‘ |



WO 98/ 33907

PCT/ US98/.00353 _ - 48 -
protecte P8R cr obi al contamination. Cell culture t echniRERASS00353e] |
docunented and are di scl osed herein by reference (Freshner, 1992).
One enbodi nent of the foregoing invol vé@ihe use of gene transfer to

imortalize cells 5 for the production of proteins. The gene for the

protei n of i rfeordes toygQnsuct f setspvral érlectas a nucleic =a|ci1bgqu&mzwefﬁntemst is
i p .O0f . { X |, at
condi {1 diefiell b (BE it gebonB i S Halk o Wb i eenSeligl B rkelicB AR fuat o

nmanner . réplitation-defecties Miarortiérad produicecHiibns) arﬁ“ﬁ@%w e m? .ﬂ\‘,"gg% tl{aﬁe

el enents 1 ncluded therein, are di scussed ove. Alterna

prot ei n and e geney butwitheyt the IaFR and paskaging somponents is censtyucted (Mann ef al,

hesi b. o) |0 y . . I f ul-
a1 ee s e ooy 5hd SButairing. p sDNA tossthe WA T4 it ETR ana
Chi nese gackaging sejaences i¥imPodudil int6QBis cell2five (B‘}‘e@%nﬂ\‘bﬁ&ﬁﬁate%ﬂﬂciﬁﬁﬂh;#%
cells. In addition, a host cell _strain may be choSen that ™ nodul ates
t he exprexample), the packagingsiequenge Rows theRAtranscript ofithei fecembinant plasmid <o behe

o1 yoooy apFRss ate, SspoREBEe ™ hick jre e APastad 58S SR8 eulthrs, sdine (flay v
i npor t arkybleRstein13988; Temin, 1986; IMR#Ah €f ql.N2983)0t The Hmeéaid( t&titBiting" e reChbinant

have characteristic and speci fic mechanisns ‘for t
pol@ -t r aeovirysen is then sollested; ppsiovallypcorcentrated,nandf useddbeigese trapsfen p Rietroeiral

cell lines, or host, syst can hosen tQ insure the correct

odi 1 c JEPSR 21K SpeCHES UBRR p Brosth vy atcor Baee: FlowEres dutesteson and stable
A nunberexfes§iGh P&juire SheSdiidATf WDt defls (FuSkind BF4LIdi97g), but not linited to,
HSV t hym di ne ki nase, hypoxant hi ne- guani ne phosphori bosyl transferase

and adeni ne phosphori bosyl transferase . genes, in tk-, hgprt- or aprt-
cel I's, respedcAingeelappryagh designed-towilawdipecific targetingof retronims vediemsdvassecently

t he basi f selection fqr dhtr. Jthaj. copfers resistance t.o; L. that

cont or o Pu8RERBEA pR e Henith Fioginialind BEa efoyirSa o i s fBiin o Tctose
regs st ajeddied $d1¢heRiraP Shvdesd. deThid 1o dificstidhy 3beld g&ﬁ{it the specifi€ Gifetficn of
resi stance to hygromnycin. : Ani mal cells can“be propagate

i n vi t r diepatocytes via giatoglycopretein sepeptorsige dependent cel | s growing in
_suspensi on throughout the bulk of the culture or as anchorage- dependent

cells 30 r b | attach t to a solid,substrate for their, propagatijon

(i.e . a mondkaliEretl agbrogth (O {irgeting of Tegpmbiaagt retroviruses was' desigyedolsy Waist7

PCT/ USO&iétihyhted antibodies against a retroviral envelope protein and against a specific cell receptor
were used. The antibodies were coupled via the biotin components by using streptavidin (Roux

20 et al., 1989). Using antibodies against major histocompatibility complex class I and class II
antigens, they demonstrated the infection of a variety of human cells that bore those surface

antigens with an ecotropic virus in vitro (Roux ef al., 1989).

There are certain fimitations to the ilse of retrovirus vectors in all aspects of the present

invention. For example, retrovirus vectors usually integrate into random sites in the cell genome.

25 This can lead to insertional mutagenesis through the interruption of host genes or through the
insertion of viral regulatory sequences that can interfere with the function of flanking genes
(Varmus et al, 1981). Another concern with the use of defective retrovirus vectors is the
potential appearance of wild-type replication-competent virus in the packaging cells. This can

result from recombination events in which the intact- sequence from the recombinant virus

30 inserts upstream from the gag, pol, env sequence integrated in the host cell genome. However,



-49 - Non- anchor age dependent or suspension cultures from
conti nuous established cell |ines are the nost w del'y used neans of
| ar ge scAW@9§3380cti on of cells and cell products. HoweverPCT/US98/00353
suspension cultured cells have limtations, such as tunorigenic potenti al
and | ower protein ‘production t hdh-adherent T-cells. 5

Large scal e suspension culture of manmalian cells in stirred tanks is a

conmon  mewhpatkaging cell Exes dre onbiie tavaitablé thatCivhid) @hdatlyr @écréads thJ Vikelihood of
suspensi on ultur actor designs_are in w de use - the stirred

react or T¢69 qulW&é’(-o 8riersdorffered afle 199 has successful |y been

used on an 8000 liter capaC|ty for the production of interferon.

Cells are gr@‘iﬂer'ﬂrﬁv? eﬁ%w&goﬁgdws é&oiﬁgthg’k}g}#%&-%g&eter_

ratio of 1:1 to e cu ure sual m xe

agi t at oiVegtors derived fromeviruses Muhdmlvabcniﬁvmus (l&dgm}p rl@Bﬂ Beichwalt &Y 8¢
Aglsstcat or. ig/ ens of f e iess shear_ forces han bl ades have een
ri bdg86:aGPenar; ¢l A {/]9%5 adenqrassogiated; virgs (-éétvl)y(&!ﬁng; 1888, Paighwal and

magnet i &g lﬁ&ﬁﬂ’ v, of .mner obi
cont am na# éc%’h gﬁ?’ hbtﬁﬁMﬁ%%%*{clon S%ﬂ:%&é#&%ﬁ%?ﬁ eﬁpl yed. ’ﬁley ohar
The ai rlse\fetalratmtm feaium fori varioub ymaiamaliarh eellsk (Friedinann) 01989; fmagmyatma
and Iater S apted for manma] i an cul ture, relies on a gas streamto

both ni B 1986; @Wﬂaﬁﬁé"l 71988 Horwich ef al, 199Pham enters a ri ser
section of the reactor and drives circulation. Gas di sengages at the

I f
{ravel - downay i B TsREE socoRUROH BT OERDRUe nighi B 1fied b AlaBhy Whd b o

adiant agle stfuctire-funbtion gelationshipeofdiffslentvirgl saqubntesc kInovizra Qﬁﬁhés@howed that the
mechani cal Lﬁl ng rﬂé’gl cally, the height-to-diameter ratio is 10:1. The

airlift Viesequid abyligy for h per-%mﬁem/nﬂcaeas And reveess trgnssuiption §eQPlfa|1ib€f er

of gase e

ant | bodreeitn BROFLTRO% et enk il Yrlofiich 7 A1, 10)" This mgpeped gt fayge porlios
i sol at i of thé @nbmgemléﬂne replaoyd itk rfawigi: lanétﬁt haterial. MTRY heptbibpistal oY

I nvol ves the separ atlon of the target antjig conmponent froma

c o mpl ex PRAsIstence (integrmtion) weeze) parsicalatly rﬁ“ﬁ#@é@ ePl' @peru%foatlwendm@d gensutransfass

7P iRt of B, {eE R 2B ited E RHARERRAICE) Bl (0D B4 Blo B

agent s hepdtitissB bvihe geétloife, ind tIRC plicé adfethid! palginéragt] Sirfice, hR® pre-surface coding
presence of bivalent cations. Antibodies are and thel r uses are di scussed
f urt her seqneness: It was co-transfected with wilistypg/ 39 dgto an avian hepatoma cell line. Culture

T S el Oohtaining. high siters of the recombipayt Yiey st ysed to infect primary qyckling

anot her hagapedites. t iabler CAT Hené RxXrebdicH was WeRURINoL 3t RAsPIY URAMd NAInsfestion

| m*runor eactive with a TS10g23.3 nol ecul e of the present 1nvention,
Gany (Changet alnt983f . An antibody can be |
In order to effect expression of sense or antisense gene constructs, the expression
construct must be delivered into a cell.. This delivery may be accomplished in vitro, as in
laboratory procedures for transforming cells lines, or in vivo or ex vivo, as in the treatment of
certain disease states. One mechanism for delivery is via viral infection where the expression
25 . construct is encapsidated in an infectious viral particle.

Several non-viral methods for the transfer of expression. constructs into cultured
mammalian cells also are contemplated by the present invention. These include calcium
phosphate precipitation (Graham and Van Der Eb, 1973; Chen and Okayama, 1987; Rippe et al.,
1990) DEAE-dextran (Gopal, 1985), electroporation (Tur-Kaspa et al., 1986; Potter et al.,

30 1984), direct microinjection (Harland and Weintraub, 1985), DNA-loaded liposomes (Nicolau



a polyclonal or a nonoclonal antibody. In a preferred enbodiment, an

anti body_is_a_nonocl onal 5 anti body. Means for preparing _and

char act e?"%?“ﬁa”%u bodies are well known in the art (see, ECH/US8/00353
Howel | and Lane, 1988). %l efly, a polyclonal antibody is
prepared by imunizing an animal w th an i munogen conprising a

pol ypept i de of the present invention and collecting_antisera fromthat
i mmuni zagdl Sene, 198%;; Fealey af \ghel el 9780 gendo dipafertemine. eepmaplexese Osge‘lpnl@tlon he

Bt - o enfmBCh: Jr 1S7) WBhE Buinkarhelf vaing A Vilocty dfloi o o e

hamst er 599091 gisd ﬁrceﬁrormmt@&am‘mh (Wie and Wi, 1987 Waragd Wup2988)0! Soifie @t‘

rabbits, rabhi t ref erred choi ce for production of polycl onal
ant i bodﬂ@getechmquesmaybesucc y pdented forigp vivopsiey y6@Hseand nonocl onal ,
specific for isoforms of antigen may be prepared usi ng conventlonal

| ni zation Yi’%tM SN
mguhe art. g“?%%om ?%lr?ﬁcsco |°rt1?l§‘agan |gen| c ep opeswﬁﬁeggéﬁpegﬁ of

t he pr egif gene of interest mxybé positicred dnd expmdsddmtldimmntzsite@nen oértdin lembodiments,

experinmental animals, such as a rabbit or nouse whi ch wr |1 then

pr oc eed theonusleiciacid eageding the geneimax be stably-integrated, inte dhe sememe of th

LﬂY?EEL%@E@#ﬂV g §8 n &' b RYoR R0 R BhHEY Vﬁ%%%‘gha'%v‘eﬁgm“r%&i&ra

serum s géfbd rgmﬁ:h@y wmt@hwwa mﬂem, non-specifid locatforD(geae @?néﬂlﬁﬁod)hh
nonocl onal anti bodi es of t he present invention will find usef
apld i cavetofrther emb ts; the purleie sridamay bsostably senintained, im sherpelbas armgparate,

{i ssue €0ap fﬁrrln”%gﬁg%? R e e

ant | bodiggfficRREtd pérnit Maibtekdficelart feplicdtimh Mdépeaidentodt sroROyncHdHizhfic Hith\the i t
roposed that nonocl onal antibodies specific to the particul ar

TSqu23 hesto¢eﬂonypleer aw thp expression constmy ispdelivered; toca) celh and w&ermmethgl
appl i cati bothorlalol cI onal ilnd nonocl onal

A boq MaR acid remaips s dependest fn H15hE of efbdtioRTohS iy o

enbodi nents. For exanple, they may be enpl oyed in antlbody cl oni ng
prig ocol s t o In yet anothepRibotintdnblAf thHe inGeition, the eRpiesso tottrut e}l ditaply cohim

may al so be used in inhibition studies to analyze the effects of

TS10q23.98 nﬂmdapmmmtrmé orplasmids; ‘Trangfier afithe. contruct pswOhepperformed by any of

\é\gr? glsg Blgglgds mentioned above which physically or chemically permeabilize the cell mer?Hane

ant i bodiTs il patticala?ly dpplicubRd for tiahsfe T RFOBR] it Zdly B applied ité 9n bioATR! asawell. e

di stribution of TS10923. 3 during various cellular events, for

exarrpl e Dubenskyt et nl. nél9c814)3 suctessfully injected spalypomavirus DN#veini thecfatins of i dsldiumn

TS10 | d d diff h |1
20 v phpimpalr bR ko Y B Splecsopdafil o ik depmriafRageotig il
or recoRPifeaidén and acuté3AfdeRch.3 Bécngémﬁyaiﬂal ReshifS l%@'ﬁls@rﬂdnmﬂgﬂfaﬁafthﬂﬂ Hitect

col um. he operation of all such I mmunol ogi cal techniques w il be
known t dntrapesitonedl igjection oﬁcalmhosPhat&pg&mpltatedtpisqndemits in expression of the

ant 1 bod HEGstepted genss. Ihis viskvned tusk BINA sabiting § pdte of nferds iy afio bb trausfered

in a similar manner in vivo and express the gene product.

25 In still another embodiment of the invention for transferring a naked DNA expression
construct into cells may involve particle bombardment. This method depends on the ability to
accelerate DNA-coated microprojectiles to a high velocity allowing them to pierce cell
membranes and enter cells without killing them (Klein ef al, 1987). Several devices for
accelerating small particles have been developed. One such device relies on a high voltage

30 discharge to generate an electrical current, which in turn provides the motive force (Yang ef al.,



Harl ow and Lane, 1988; incorporated herein by reference). Mre specific
exanpl es of 10 nonocl onal anti body preparation are give in the exanples
bel ow. WO 98/33907 As is well known in the art, a gi venpcaasegogsspPn nay
vary in its inmunogenicity. It is often necessary therefore to boost
t he host i mmune system as nay be achied4®d by coupling a pepti de or
pol ypeptide i nmmunogen to a carrier. Exenplary and preferred carriers are
keyhol €1990). THei Mi@bprofctley ajed mwonﬁs@db@ﬂbmg@ay%hbms SQich as
Gt her al bum ns such as oval bum n, 15 mouse serum album n or rabbit serum
al buri ntungsteaios golddbeadsd as carriers. Means for conj ugating a '
pol ypeptide to a carrier protein are well known in the art and incl ude L
gl ut ar al dehy TE] .- r | pi de. ester, carbodiinm de
and bis- ﬁeﬁagﬁﬁgﬂﬁﬁ%h@ M aHemitiscle Hislie OF rafs gnd: micg hape _bﬁ%n'
in the bombarded in wnb (Vageral] 1990; Zeldid & 47)11991). TTHIE 449 Reqfire surGATRRS b kO
can be enhanced by the use of non-specific stinmulators of "the inmune -

r esslpogs of the tissue of ﬁ%;@MMt@tMﬁWWbM% gun aatl th!tjtmtlbsgan, ) -
mmune +és EEyEl Sealafelf adalt DA colihe o partionl HEns B b oifesd Vi i method "°

| nconpl eidstil s iebrportid bbb prevest iavenibalm hydr oxi de adj uvant .

The anmount of i mmunogen conposition used in the production of polycl onal
ant i bodi es 25 varies upon the nature of the imunogen as well as the

ani mal used B frthasembadiment ofithgdpvestign, the expression eamsteuctanay brenttapped in a

"t av oSttt PR 8P 1R SBOSHR cHhHAR S BhomBbR BRI rhimas
mel0 be andah dineel alpyeous mediuns.a Mhiliilagheld séined héve wilipieZ1gid MyjefPdepaiated by
various points follow ng _inruni zati on. second boost'er, injecti'on

may al s@qusousmedmm. T hey fosmespontaneonsiys wheny phospholinids aeguspended snsreexaess of a

30 SHnihk Sobbbe" 1% R8O nentl SRod g Bl Skt e HAR S ¥t

obt ai ne I nuni ze

PCT/ US98loséBhtductures and entrap water and dissolved solutes between the lipid bilayers (GhostPgnd
ani mal can be bled and the serumi sol ated and stored, and/or ?he ani mal can

be usedBeshhymes 1908). Also contemplated are lipofectamine-DNA egvbplexasy be readi |y
prepared t hrough use of -well-known techni ques, such as those

exanplified ik - 96 .jincorparated herein. by reference
ToBToal |y oot nieidid uchP ol R St SF SofdieBPIA 7t RS Bes 1
a sel ecbesgh verysnogsstulc OWksHg & 4l (1980) denforiBtthielli the fodsibility of lipoBdthéniddiated
purified TSI O0g23.3 protein, pol gept.l de or peptide or cell expressing high
| evel s @elivery and expressupef foreign ODNAvinraultured chickembryiopHele andriepatoms eellsi n

' tinul gt ti bod dyci |J s. Rodept
uch s Nkl 8 gt P (RTE bk bed mupossfyldoeoRbipRiated B yageter in 1l agpr
rabbi t, iftheesousinjectionl | s is al so possible. The use of rats may provide

certain advantages 10 (Godi ng, 1986), but nmice are preferred, with the

BALB/ ¢ nouse_bei ng nost preferred as this.is nost routinely used
arf® gener al | 1 fettain amhvémtspef thmndnngation, thealipesomes mayisbe complexed with a

hemagglutinating virus (HIVJ). This has been shown to facilitate fusion with the cell membrane
and promote éen entry of liposome-encapsulated DNA (Kaneda ef al, 1989). In other .
embodiments, the liposome may be complexed or employed in conjunction with nuclear non-
histone chromosomal proteins (HMG-1) (Kato ef al,, 1991). In yet further embodiments, the

25 liposome may be complexed or employed in conjunbtion with both HVJ and HMG-1. In that
such expression constructs have been successfully employed in transfer and expression of nucleic
acid in vitro and in vivo, then they are applicable for the present inventior;. Where a bacterial
promoter is employed in the DNA construct, it also will be desirable to include within the
lij)osome an appropriate bacterial polymerase.
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conditions. Ex vivo gene therapy refers to the isolation of cells from an animal, the delivery of a
25 nucleic acid into the cells in vifro, and then the return of the modified cells back into an animal.
This may involve the surgical removal of tissue/organs from an animal or the primary culture of

cells and tissues.

Primary mammalian cell cultures may be prepared in various ways. In order for the cells to be
kept viable while in vitro and in contact with the expression construct, it is necessary to ensure that
30 the cells maintain contact with the correct ratio of oxygen and carbon dioxide and nutrients but are



azaserine blocks only purine synthesis. Wiere aninopterin or nethotrexate
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genes, in k-, hgprt- or aprt- cells, respectively. Also, anti-metabolite resistance can be used as
the basis of selection for dhfr, that confers resistance to; gpf, that confers resistance to
25 mycophenolic acid; neo, that confers resistance to the aminoglycoside G418; and Aygro, that

confers resistance to hygromycin.

-

Animal cells can be propagated in vitro in two modes: as non?anchorage dependent cells

growing in suspension throughout the bulk of the culture or as anchorage-dependent cells

30 requiring attachment to a solid substrate for their propagation (i.e., a monolayer type of cell
growth). '



devel opnent, cause or pronoter tunor- progression at a primary site, and/or
cause or o%; nmetastasis. Other phenonena associated with
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and patients that have TSI (g23. 3- rel ated pathologies. In this way,
it is possible to correlate the anount or kind of TS10g23.3 o

The antibodies of the present invention are particularly useful for the isolation of antigens

25 by immunoprecipitation. Immunoprecipitation involves the separation of the target antigen
- component from a complex mixture, and is used to discriminate or isolate minute amounts of
protein. For the isolation of membrane proteins cells must be solubilized into detergent micelles.
Nonionic salts are preferred, since other agents such as bile salts, precipitate at acid pH or in the

presence of bivalent cations. Antibodies are and their uses are discussed further, below.

30



25 detected with various clinical states. Vari ous types
of defects are to be identified. Thus, "alterations" should be read as

i ncl udi NVQINBAIIDNS, insertions, point nmutations and dupl i BETAUSIRN03R0i nt
mutations result in stop codons, frameshift nmutations or am no acid
substitutions. Somatic nutations are-SBose occurring in
non-gerniine tissues. Germline tissue can occur i n any tissue and are

i nheri tHH.  Generating AntibodfsReéactive With TS10g23.3
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t | at t es
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which is described in detail in U S. _Patent Nsos
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An excess of deoxynucl eosi de

20 " It is proposed that the monoclonal antibodies of the present invention will find useful
| application in standard imminochemical procedures, such as ELISA and Western blot methods
and in immunohistochemical procedures such as tissue staining, as well as in other procedures
which may utilize antibodies specific to TS10q23.3-related antigen epitopes. Additionally, it is
proposed that monoclonal antibodies specific to the particular TS10923.3 of different species

25 may be utilized m other useful applications '

In general, both polyclonal and monoclonal antibodies against TS10¢23.3 may be used in
a variety of embodiments. For example, they may be employed in antibody cloning protocols to
obtain cDNAs or genes encoding other TS10g23.3. They may also be used in inhibition studies
to analyze the effects of TS10g23.3 related peptides in cells or animals. Anti-TS10¢23.3



tri phosphates are added to a reaction mxture along with a DNA pol yner ase,

€. g., Tagyoessasn7: WO 98/ 33907
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al ., (1992). WD.98/ 33907

PCT/ US98/ OOSi:s% also is well known in the art, the immunogenicity of a particular immunogen

20 composition can be enhanced by the use of non-specific stimulators of the immune response,
known as adjuvants. Exemplary and preferred adjuvants include complete Freund's adjuvant (a
non-specific stimulator of the immune response containing killed Mycobacterium tuberculosis),
incomplete Freund's adjuvants and aluminum hydroxide adjuvant.

The amount of immunogen composition used in the production of polyclonal antibodies

25 varies upon the nature of the immunogen as well as the animal used for immunization. A variety
' of routes can be used to administer the immunogen (subcutaneous, intramuscular, intradermal,
intravenous and intraperitoneal). The production of polyclonal antibodies may be monitored by
sampling blood of the immunized animal at various points following immunization. A second,
booster, injection may also be given. The process of boosting and titering is repeated until a

30 suitable titer is achieved. When a desired level of immunogenicify is obtained, the immunized
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buf f er and m ni ;&)l n colums for isolation of DNA and RNA or

guani di becansecperipherabblond ispesilymecessible. Often, Ripaneltfagimalsiwill idve beerimmunized
t echni i nvol i i.ner whi.ch: has t t

sequencl the Yo BB Hitn B! 1i8Bder Sy’ R, PHIE B, SRS oty ppleen
RNase Hywdphbéytes obtaineﬂi@ztﬂoﬁm‘g%ﬁﬂg%ﬂe %ﬂ'@ﬁtﬁ@&%ﬁl\ﬁé{ %f@ﬂ ALt $6m an

again. In either case the single stranded 30 de’fully double
st20and etmmynizettinovssrcoptainsapprezimatelyct x 39'toi% x ¢0%lyinphocytésol | oned by

pol ynmeri zati on. The doubl e-stranded DNA nol ecul es are then nmultiply

};,E-Ia-/n 62,5'8?883 §e %Hﬁ&%—pmducing. B lymphoéggsgéélg eo {mmunized animal are then fusgd with

pol yner s8R ¢fudiindfiorlal jeloin® cell "gebrdllyOdreco e adel sfecies @S (th® Anintal $hadNeasS
are reverse transcribed into single stranded DNA, which is then
conver t iamezeth uBYigeloma a¢elleinesnpyitednfor use in hybridoma-preducing efiision cproeertuires
with anpl'%%@aﬁg la}/enx’legn@asn%b% )9-?:1'0 uci-lzig, rve%l?gi ﬁggg erfcslgxicgr,l‘ At enzyme deficiencies that
25 render then incapable of growing in certain selective media which support the growth of only the
desired fused cells (hybridomas).

Any one of a number of myeloma cells may be used, as are known to those of skill in the
art (Goding, 1986; Campbell, 1984). For example, where the immunized animal is a mouse, one
may use P3-X63/Ag8, P3-X63-Ag8.653, NS1/1.Ag 4 1, Sp210-Agl4, FO, NSO/U, MPC-11,

30 MPC11-X45-GTG 1.7 and S194/5XX0 Bul; for rats, one may use R210.RCY3, ¥3-Ag 1.2.3,



products, whether truncated or conplete, indicate target specific

sequence Davey et al., EPO No. 329 822 (i nc or at ed

her ei n b?}vnglsé?'%nce inits entirety) disclose a nucP @Ps&@ﬁmﬁ

arrpl i fication process involving cyclicg]ly synthesizing single-stranded RNA
("ssRNA"), ssDNA, and double st randed (dsDNA) whi ch may be used in

accordance wth he present invent he._ ssRNA is a tenplate for a
first P8iEand r‘P&éﬂmdeI&ZﬁéeGMMPQTG?@ LICR-LQIHH\% ard B(-728-Fearg all useful
transcgip Q%%ﬁiﬁ t DNA polynerase). The RNA is then 10 renoved
fromthe resulting : "dupl ex by the action of ribonuclease H (RNase H,
an RNase specific for RNA in duplex with either DNA or RNA). The . '
resul t ant SMBI:Imk don generating hybnids atf antibodyaprodacing spleem®r lymph elode lcells and
i ncludes the s es of .an RNA pol yne pr onot er exerrpl i fied by
T7 RNATEEP a@Y CoRDFse, A PG Gl ith mﬁlomaecel&mg i1 irat, though

:‘ragrrent%#l Waﬁ(ﬁ%ﬁw f ?bné‘?e(lislgp e%si)éres fﬁ lt?ﬁrk%s%tr%rnded

DNA (" Wﬁh&mﬂmlﬂ&mdala\that@remote the ﬁxquomlianemamsc &lusidn héthbdisinghe

origi n RNA bet en_the pripers havi ng_addi tional | one
end, a ubﬁ% embgd greand e 1943; bb'slm:e@néythqq% using
approp. I capLes h ese
copi esﬁézétﬁ%%ﬁs‘sf&’ (RGP HEF 7 R FRGTRY, Gl A 197} e e O
anpl i feleatacﬂnmwauﬁmimthoa@iscaﬂsocép eopHiate(Godity, 4986p! i fi cation can be 20

done isothermally w thout addition of enzynmes at each cycle. Because of the
c clical r.e of ces e sStarting sequence can be ghosen
be i n tﬂ%"‘?‘%‘? Rrosedues HWH Scyoe Rl hquds at low %equeqvm wiougd 1% lo*pm

Appl icq o) rei

enti rety d| sC vgg‘éegg&%u% e?lgp déjléequéﬁ??cag"'gtrgrp%lléb f%‘g‘ﬁgﬂﬁ d?%ase

t he hyfromdlhaaparemalpimﬂlsed cells (paﬁmﬁlm'lgrﬂzprunﬁafedwezens)t&ttwﬂetnormauy

si ngl e-stranded fol |l owed by transcrlpt ion 25 of rrany RNA

copi echﬁt‘n’c’ﬁ@é‘é\f}G@m"@ Y)s?’léﬁﬁmg in aoelegting medium. o The pelectivgrmedivgm isir e

x% hod€°He uglgw&&{ﬁgﬁg%eﬂﬁﬁw&lone @%%@ﬁ%&%ﬁﬁ%@&ﬁ%@{q ];#s ation

PROT OCtilifure Medid. DExdifipldfyTid frefifed agents aréRilihdphdris Niethdr&thed] sndRiabdrine.
N. Y., 1990; Chara et _al., 1989; each herein incorporated by

r ef er ef\BENGDteRmand methotrexate block de novo synthesis of\notlppyrises @nd pyrimidines, whereas
PCT/ US

Met hodgﬂgaseiﬁon I “‘a’alﬂu%"r? sg?th?ﬁm% Y’ohrmn%‘%“é‘?P%FPé’éﬁtfé'P°éBW‘&é§“F%f‘h mﬁ?’@ésence
of nuchfp ented withdBypdxhiitiiin® and"hySRdINE 45 & Sdurté f fglébtideld (HAT medmm

l'i onucleotlde thereby anplifying the di- ol i gonucl eot i
nay aI eb@aaasmeumusadethgm % issupplomented witbthypoxanghing ent i nventi on. V\ﬂ et
al . (1989), incorporated herein by refer ence | nits entirety.
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t he ussatvige [Puithvieys ard ableed sumiver i 3SA Nahédiann meqhyelma Icew@m%féoﬁee tp Rey

RNA as a target. Each provide different types of information,

al t hougeyeeafithe salvage pathway ge thypoxanthine phosphoribosyh treasferase (HPBI); anchg
or RNAthegeC' %ot survive. The B-cells can operate this pathway, but they have a limited life span in

culture and generally die within about two weeks. Therefore, the only cells that can survive in

5 the selective media are those hybrids formed from myeloma and B-cells.

This culturing provides a population of hybridomas from which specific hybridomas are
selected. Typically, selection of hybridomas is performed by culturing the ceils by single-clone
dilution in microtiter plates, followed by testing the individual clonal supernatants (after about

“two to three weeks) for the desired reactivity. The assay should be sensitive, simple and rapid,



10 Briefly, a probe is used to target a DNA or RNA species
that has been i mmobilized on a suitable matrix, often a filter of
ni trocel IWP88/3390The different species should be spatially PeFarsss/eniss

to facilitate analysis. This often is accorrpl i shed by gel electrophoresis
of nucleic acid species. foll owed by "blotting" on to the filter. 15
Subsequently, the blotted target is incubated with a probe (usually

| abel ed)sumlndsewradloxmmunoassaylsjl énizpme infminoassaps)t SytoloRItity " Rbdys) pluate assays, dot

rehybridi zatiQ Because Jgshgrobe I s designed to base pair "wth
t he tar JBfun ‘P i¥8i ng a portion of the target sequence under
renaturi ng condltlons Unbound probe is then rem)ved and detection

i s accomgk 5&9&5’%?%1’%%5 Wl MeRYE seriﬂg dlluterlland cloned into

Separation Meth ormal Iy is eS|ralbdfe at one stage

or anot m'bodyfpred;mga&eﬂ links; wehigh ¢lonesatan drenjireqrfopagated indefinittlyaopidiidd ABk.at e.
S 1 a5 o nes sy e ﬁxp“’ fel o AR Srsgtion AT DARAAT hparipls BEGRUCL s are
ol bet o Sgbritioma can bo infB6HEd (6ffen (X030 pETAAGA! cBly) futl'a SRLIRARIL R el $Pine,

Al ter natypedhaTtr?vasrusedmMphhssmmﬁcmnd?&l%m%dﬂefmmﬁgﬁd%@ﬁ; The - e
separatLon er are nds.of chromat ography i ch may be
used i n¥ edp‘?"é@aﬂe"ﬂﬂﬂ%m%ﬁsecéﬁé’&% Spf¢itic monoclonalgntibpdy grodu hange -
and nol geddly e, &kduge

I ncl udi ng cgf“u%mpé%%% | nsl%g%ér an g’é’%‘%gﬁ%% oaﬁ';:lgéﬁrlﬂﬁ‘{ %E@g@&er

198P) . tapped to provide mAMS iadigldcidiéentration. The individual cell lines could also be cultured m
PCT/ USQ 8/003

(V) ?’S’ff%%sﬂe naturally se@reted mtprtbmdtuse megiuncfromavhich they cambeor der

E?SESFT %%a??lon Ot SEhBR Doftentonl™ o84 0 BOUATS ther oy ipb o SR vt

vi sual i ifatesiced, using filttatioh) @hmﬁ;gaﬁmranatvaﬁewchmﬁuaﬁogapam%ahbmaas PPV S
are inte | abel e ~ wth radio- or fluoronetrically-I|abel ed

nucl eotﬁ‘%ét)”‘ﬁ‘??m rcatlon products can then be exposed to X-ray
filmor visualized under the appropriate stinulating spectra, follow ng
separation. - I'n one enbodi nent, visualization is achieved
indirectly. Follow ng separation of anplification products, a

| abel ed nucleic acid probe is brought into contact with the anplified 10
mar ker ¥¥que Riagnositig=CancebeIpnoling F919qR3.3conj ugated to a chronophore but

may be radi ol abel ed.. I n anot her enbodi ment, the probe is conjugated
to a binding antj body qr tin, and the other

menber of t hgﬁgr %%%Fdn %ﬂ@i??&@gmgn%tbé&% J%ng -3 are associated wifhy,
one embegligitky. ATheetdre TS10823.8 ridP Ble® doftbPRRding NEerdeHAY! B/ SRridPed’ ¥£Y

are wel |
diagnostic or prognostic indicator of cancer. More specifically, point mutations, deletions,

20 insertions or regulatory pertubations relating to TS10q23.3 may cause cancer or promote cancer
development, cause or promoter tumor progression at a primary site, and/or cause or promote
metastasis. Other phenomena associated with malignancy that may be affected by TS10q23.3

expression include angiogenesis and tissue invasion.
A Genetic Diagnosis

25 * One embodiment of the instant invention comprises a method for detecting variation in
the expression of TS10q23.3. This may comprises determining that level of TS10q23.3 or
determining specific alterations in the expressed product. Obviously, this sort of assay has
importance in the diagnosis of related cancers. Such cancer may involve cancers of the brain

(glioblastomas, medulloblastoma, astrocytoma, oligodendroglioma, ependymomas), lung, liver,



known to those of skill in the art and can be found in many standard books
on nol eCL{{y r&%? protocols. See Sanbrook et al., 1989. For exanple,

chr onopho B8P3 4i ol abel probes or primers identi f PGRES98HPIFSt
during or follow ng anplification. One exanpl e of the
foregoing is described in U S. Patent 1\55.'5, 279,721, incorporated by

referenc hered'éln', whi ch di s¢l oses an apaqarat us and nethod for the automated
el ect roﬂﬁ?ﬁ"ey eyrpncreas, smafl intestne; blgod.ealls ade, cales, brspst; andometeinmj t S

electro IS0 i et rnal ni pul at i of th el
and is F*Beal i;’f}gw te% §oé’(9§r yrn Io“u@%?‘ﬁé%s“é@?ﬁﬁi °M%qﬂ?%i%9&19

i nvent i tissue. In particular, the predent indentionalatéste thediaghdsivadf ghiomas.oduct s descri bed
above may be subjected to sequence analysis to 1dentify specific

ki nds of varjations.,using standard sequence analysis techniques. '
Wthin cert aﬁe h@@% Fa'gﬂgﬁéﬂ%g?méﬁg‘ﬁ/@ﬁ Huids Viariaus embodiments incinde cells of
se@uenc j s | ' r timal _sequenci
(Pi*gnon e gy iiygle BHSkeinh prosle, Tkest Yol Tohg, Bef B 4Sch: phtesSpgrall
whi ch ainyestine, dldododells, Hivers; téspeng dvariespeolby,Sskin, Sttinadeh, éb%?ﬂaggis’??]&n} Eﬁlgh node,
sequencgs di scl osed herein, oligonucleotide prinmers nay be designed to
permit PORS WAPW: orckidney, Other e‘&ﬂ"-‘@@&ﬁéﬁ&‘é@ fheid sagiplast such s wtipharal blogdne
Lhat TelmiohSHhifcadiia, wefeis Hid! fIGh SRS Uplftim, cerebrospinal fluid, oA g,

(vi) todl srairimenent s All the essential materials and
reagents required for detecting and sequenci ng TS10g23. 3 . and

vagri ants thereof, my, be agssepbl ed together in a kit. This generally wll
cgﬁprise pr e Nupleic ac usedtslsoamgemsoe&ﬁ&omésnﬂmbtglm sataple,nacgotsling to

: . . ) i ool udi ;
pol ymor S ddadRlog i sk, 8154 16305 T8 e b B Seniio oA
to fractjonated de wihote ceil RI$A A Where RNA @5usali it Hia§ bk desiredol donfart HYRNRUG
kits al so glener al lclﬁNWI |1 conprise, in suitabl e neans, distinct

cont ai nepEplementary IANA, Jdn\ang gabodimant the RNA isiwhele cell RNA] inanother, ibisgioly-A

primer r TP . (vii) Design and Theoreti cal

Consi de?gfql?olﬁgﬁ?%lx ﬂglnggllm\(/:ea ‘%W{‘%‘%‘Pve 10

RT- PCR Reverse transcription (RT) of RNA to cDNA foll owed
bySrel ative Iepexdidgoon the fBiRat, the specificiclRicRicid of inbérestsis dddnifi it thEi satpld1©

rel ative, concentratigns, of specific nRNA specie i sol ated from

pat i ent SirecHy UgBE S Fﬁ?@ntqﬁa{ithh@@eﬁc@qwquhismidam@@icgmhﬁmmsm,es
Va1 b aenin SR Mol USRS BIGR b BB ot PRy

mol ecul visuab ineahe(eappéthidivadbioniige stalhiy b\ pEIRS AltethafivelfCihe detection may involve
approaching two with every cycle of the reaction until” sone reagen? becones

| i miti nigdirect identificpftien ceff the | proghct  sire chemilumingscence; | radidactivarssintigraphy of

 2Prcr Rigbel b Wb Rales B or iR Fia 'S nffe g Sl o hecped ImibigReols,

on the ¢Affymax Technology; Bellus, 1994).

Following detection, one may compare the results seen in a given patient with a
statistically significant reference group of normal patients and patients that have TS10g23.3-
related pathologies. In this way, it is possible to correlate the amount or kind of TS10q23.3

25 detected with various clinical states.

Various types of defects are to be identified. Thus, “alterations” should be read as
including deletions, insertions, point mutations and duplications. Point mutations result in stop
codons, frameshift mutations or amino acid substitutions. Somatic mutations are those

occurring in non-germline tissues. Germ-line tissue can occur in any tissue and are inherited.



20 axis and the log of the concentration of the anplified target DNA is

on the Y W&9833%07curved |ine of characteristic shaperiusodionssed by
connecting the plotted points. Beginning with the first cycle, t he
slope of the line is positive and const¥r. This is said to be the linear
portion of the curve. After a reagent becones limting, the slope

of the Mutatiérsgn asd outside thecemiingregionvalsel may hffech @0scunt of TS10qZX3 ?rodﬁTced hi's
poi nt tlge cg >%gn'r.rat on of the anplified target DNA becones asynp otic to

some 25 Hragsarption ofqthg gegeRr i deiabiizing, op sitherppseotltaring the
curve. rocessm of either th {?ﬁs ?f‘gﬁ@fgﬁto!r%t&ﬁ the target DNA in the |inear

portion of th PCR arrp directly proportional to the
starting concentration of the target before the reaction began. By

det erm ni ng Wmmt;mfedlﬁh erenf assaysfare bmxtanpil hﬁeﬂgmfh:hﬂ‘egdupiml%gtﬁm fnbﬁliﬁlﬁéd Ea\lAd
CR reactiops t conpl et ed the sanme_nunber. of cycles an
i n fifierescent fsju i‘&‘?ﬂj’é@ﬁoﬁlt&f@i‘%@&w Atmencmg @&%Mthﬁmeﬁfl ve
concent NoHheRS &5’%‘@923
m xture. |If theﬁ,mh %ur es are c syn z(ggbwom %*Peﬁssﬂ’om

di f ; er enllele-sperifiesoligonuclectide (ASO)WbﬂﬁbB&ﬁ!}%ls denatunng gradient gel electrophorems,
PCT/ US9 63

or cell w ﬁrpgkaﬂs% abundances of the speC| fic nRNA fromwhich the

target sequence was derived can be determ ned for the respective
tissues or cells. Zhl S Peiie dPepgy tionality between t he
concentration of the PCR pro ucts and the relative nRNA abundances is only
true in the Ilnear range of the PCR reaction. 5 - The

f |Wa| concenflbattemm poimerhas definpdt hapia, isnmehet ol edoompagoniy ancleic ddid: thatrige
eternmined.by the .availabilit gents the reaction m x
and i s ﬁ?&%{j? ?ﬁ@'ﬁ‘ﬂ“’“&r@rﬁé’"@ﬁl "ﬁaﬁ nascent Xuc?%ﬁé‘arff‘raalt?%ﬁqaf&f dependent prpgass.
Therefo t
abundancaons? mﬁ“‘éﬁéc.@@% (ECten 8, B Sh¥ By, It 1 dovees,
of RNA sequences cpnbel pluyed Bnmhtstmhjnbecprmdeﬁ imtisble-stodnded eor asinplé-Sirade#CR
product§ tahgbes npglgij gé PCR reactions, are in the |linear
porti on Y \Figle-strande orm 1s preferredo Prabesrare defiegd differently altheughpe

megts f or R Li ve
abundang%glﬁ}ya pa tlcul ?&Mﬁl@?ﬁﬁ?%@%ﬁ ?fp ! %’%é%(r?o cen{ h@f’ﬁﬁgﬁ

t he anpmqtmbmmmmﬁmednwmmeﬂaﬂmﬁmm omgrepessdent st andard. The
goal of an RT- PCR experi rrent is to determ ne the abundance of a

particul ar NA_spec es relativ he 15 aver bundance of all_ nRNA
species in t ei P?f’e“Pﬁ e ePF° P%Pm?fﬁelaag Wigh radioactive spesiest or
[err]-a n McasPar NGr Soth | u rnal
and int S‘El;al GoP8; aﬁ}%t gf]dar sq%o @Rﬁ {lh@%r} f’ﬁc{r {eha un dn?gg{)géegﬁ

MRNAs  ackenilimmiscent! (luciferase). Most protocols for conpetitive PCR
utilize internal PCR st andards that .are approxi mat el y as abundant
as,»t he target. Th s ar.e e;f |\1e |f t he products of the PCR 20
a?&ifications ar m[{r s. If the products are
sanpl ed when the reactlons are appr oach| ng the pl ateau phase, then

the | ess abupdiibep bPftrflato8 rpﬁ%%%ée#‘i{'é’avmlabl%tof Qﬁeﬁl{f% Eﬁwpﬁ%nces

Conparisons of relative abundances many
such aspresenthia a:mnvﬂemplaw amiplen g OBblofstheTbess khown dinfplificstivn adetlydsrie the on,
becone di storted] ™
polymerase ¢, ! reaction (referred to as PCR™) which is described in detail in U.S. Patent Nos.
4,683,195, 4,683,202 and 4,800,159, and in Innis ef al., 1990, each of which is incorporated

25 herein by reference in its entirety.

Briefly, in PCR, two primer sequences are prepared that are complementary to regions
on opposite complementary strands of the marker sequence. An excess of deoxynucleoside

triphosphates are added to a reaction mixture along with a DNA polymerase, e.g., Tag



such a way as to nmake differences in relative abundances of RNAs appear

| ess t hangdouadst vual ly 25 are. This is not a si gnificzigz.{.l. g}@&
the internal standard is much nore abundant than the arge f the

internal standard is nore abundant thapsthe target, then direct |inear
conpari sons can be made bet ween RNA sanpl es. The

for© C'POTRSA 1 BRCHhAEE gl ERteds pf e RIS e Bimert il i 16 Fieimmsket o
sanpl es andahé bdyméheg’vﬂl Causé tBernmers\ta Ibe%&k@dﬁdlalbhgttﬂe fiaRder @quéﬁé%&&hg on

probl emati c) Hd that they are of variable quality
98/ 339070 nucleotl es. By raising and lowering the temperature of the reaction mixture, the. extended

PCT/ US9
(aceos HEet il dissogiate ftom the matker fo fiym repeion Agpdncts, FRpess primers il bind £ the
pr e$ er athatker andao des reattion CFgrb&ibté &1 the process #s #éppate,  Both of these probl ens

are overcone if the RT-P is perforned as a relative quantitative
RT-PCR wi th an internal standard in which the internal standard is an
anpl i fi abl e A reverse giapgeriptase RGR. amplification progedure ey breperformed in Bider to

St andar qUERtty o bl W&%rﬁéﬁe%@% ottevsprR gt R LR e SontA ™

target. wéll &news ashdrdascibed mesmmekawwarmg nqrtltam%%emahwtﬂe %Qé

t he respective nRNA her studi es may

per f or némmrgnaltﬂmetheembh, A—dmeadmd)hmamplmasee RThde€Rmethods are
ass@y W say a IetheP

pr gaguct S&ePcrl{ﬁ)'& paw ngg}r""%fﬁgﬁﬁ ?ct%fn%f)gf llgl%%t ﬁ’sg}mr chon R 055%‘88
nunber afre WelRkaywh @sthelastt are optimal for sanpling : rrust be
enpirically determ ned for each target cDNA fragnent. In addition, the
reverse transcri tase roduct s of each RNA popul ation isolated from
t he vari ous tmlgﬁhﬂf cqj@nxs e gﬂé%tpmrmm('mﬂ-"i,edsdmdeqwo

mpor t aor Rea0% BEbu A hetel Y ikt e A RS0 L IR, 9t bomnlemeptars
abundanggolsea paifsdare prbphr&di eghdoin the FrosentS o!Jf‘thGl kdrg &t ﬁﬁﬁé@e Gfdhe{)ﬁi‘ Wiﬁ%fd Eb

in normalized sarrples VWi |l e "enpiri cal determ nati on of

|
On*éar ropRg#tessomplementasyi strands o%ﬂnedmgeeswhdhatdrhm hblztatlndthe (preaem@of a hgase
20 e i il 0o SRRSO 5 el B Rl
quant i t digated uidits Bsdd RS A¥mthé targét a!nattﬁ‘én"s%i‘véisawgét‘.i.e%uences" fo dral%g& on of ekttRs

reason for this advant age is that without the in stan conpetitor,
al | of tprebenirs. U.SRpsent4,883,7 30l escribes aimathodhsimilar toi LGR orftiiiing probetpairstd he
|l inear r of the anplification curve, thus increasing the
sensrtr\?la[f"& assay Anot her reason is that with only one PCR

product, di spI ay of the product on an el ectrophoretic gel or anot her

di'gpl ay nmet hagbeheRepiivasd, déstribed in PCTYhkkston Naa’g:?mm 'u§ d
easier to interpret. viii) Chip Techho ogr es B

Speci f i @|still mtheerapn&xﬁemwmeﬂmdpne&amresemmnum ardp thisi methad,cal rEplivative

(oL g ey of i o
quant i t Yréséficd Bt HORNA BBlyﬁx@PJsk‘ z 'T‘lﬁ polyéasiE Eép)pfhe%ﬂfc%n{}éﬁ"@édyeﬂceaﬁqt can

then be detected.

u—r

25 An isothermal amplification method, in which restriction endonucleases and ligases are
used to achieve the amplification of target molecules that contain mucleotide 5'-[alpha-thio]-
triphosphates in one strand of a restriction site may also be useful in the amplification of nucleic

acids in the present invention, Walker ef al., (1992).



accurately. By tagging genes with oligonucleotides or using fixed probe
arrays, npl oy chip technology to segregate target

nol ecul es §3§ﬁ¥' density arrays and screen these nol ecul eBCHFSIBN035H t he
basi s of hybridization. See al so Pease gé al. (1994); Fodor et al. (1991).
WO 98/ 33907

PCT/ US98/ 0035 - 65 -

B. I m’runodlé{fﬁgé?‘@h"emem Amphﬁcauonmdg apother method of cauwingi out dsothermat an

be ed ChLEr, Wovaes and
di ngseﬁhgga}fed;ﬁ Bf#%ﬂaéégmues such aSEELf@Rgsa?fd&W?gt gf‘ﬂn%?rﬂ |

Thi's synthesmye.pmmhtcknshtlm:rAe;hnilmméthﬁ ﬂﬂmmr@haﬁbﬂeébﬁ%n({k 'M@ﬁ@&y |
or as a predictor ture 5 cancer. The use

ant i bodi g SEYT rE?E g% thropgbaut 8 fegion tase@dlf%amﬁbﬁgam, fni\lwwdﬂgaaadpmtzor '
| e, t
o o b agpiPtoh s whitioity' bt 8 b6 ale Bkt | FEE oRE P it ran B et |«

of a polbjotinylatstiederivativesiforeasp ldateetionl Aesi fehch @ used in SU&”‘M?%et
i nconpl etely adso;?sfgJ terial, it ig desirable to bind or coat ssay

pl at e wSPIUEDGES; Gan etectpd using-a eydlic prohedeaction{CPR). iln EBR, taopriobe having 3"
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Other mucleic acid amplification procedures include transcription-based amplification
systems (TAS), including mucleic acid sequence based amplification (NASBA) and 3SR (Kwoh
etal, 1989, Gingeraé et al, PCT Application WO 88/10315, incorporated herein by reference in
their entirety). In NASBA, the nucleic acids can be prepared for ampliﬁé.ation by standard

25 phenol/chloroform extraction, heat denaturation of a clinical sample, treatment with lysis buffer
and minispin columns for isolation of DNA and RNA or guanidinium chloride extraction of
RNA. These amplification techniques involve annealing a primer which has target speéiﬁc
sequences. Following polymerization, DNA/RNA hybrids are digested with RNase H while
double stranded DNA molecules are heat denatured again. In either case the single stranded
30 DNA is made fully double stranded by addition of second ‘target specific primer, followed i)y
polymerization. The double-stranded DNA molecules are then multiply transcribed by an RNA
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this process, the starting sequence can be chosen to be in the form of either DNA or RNA.

Miller et al, PCT Application WO 89/06700 (incorporated herein by reference in its

entirety) disclose a nucleic acid sequence amplification scheme based on the hybridizatioﬁ of a

promoter/primer sequence to a target sinéle—stranded DNA ("ssDNA") followed by transcription

25 of many RNA copies of the sequence. - This scheme is not cyclic, Z.e., new templates are not

produced from the resultant RNA transcripts. Other amplification methods include "RACE" and

"one-sided PCR" (Frohman, M.A., In. PCR PROTOCOLS: A GUIDE TO METHODS AND

APPLICATIONS, Academic Press, N.Y., 1990; Ohara ef al., 1989; each herein incorporated by
reference in their entirety).
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agarose, agarose-acrylamide or polyacrylamide gel electrophoresis using standard methods. See
25 Sambrook et al., 1989.

Alternatively, chromatographic techniques may be empldyed to effect separation. There
are many kinds of 6hromatography which may be used in the present invention: adsorption,
partition, ion-exchange and molecular sieve, and many specialized techniques for using them
including column, paper, thin-layer and gas chromatography (Freifelder, 1982).
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invention.

In addition, the amplification products described above may be subjected to sequence
analysis to identify specific kinds of variations using standard sequence analysis techniques.
Within certain methods, exhaustive analysis of genes is carried out by sequence analysis usihg
25 primer sets designed for optimal sequencing (Pignon ef al, 1994). The present invention
provides methods by which any or all of these types of analyses may be used. Using the
sequences disclosed herein, oligonucleotide primers may be designed to permit the amplification

of sequences throughout the TS10g23.3 gene that may then be analyzed by direct sequencing.
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25 fixed value. This is saxd to be the plateau portion of the curve.

The concentration of the target DNA in the linear portion of the PCR amplification is
directly proportional to the starting concentration of the target before the reaction began. By
determining the concentration of the amplified products of the target DNA in PCR reactions that
have completed the same number of cycles and are in their linear ranges, it is possible to

30 determine the relative concentrations of the specific target sequence in the original DNA
mixture. If the DNA mixtures are cDNAs synthesized from RNAs isolated from different tissues
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25 are. This is not a significant problem if the internal standard is much more abundant than the
target. If the internal standard is more abundant than the target, then direct linear comparisons
can be made between RNA samples. o

The above discussion describes theoretical considerations for an RT-PCR aSsay for
clinically derived materials. The problems inherent in clinical samples are that they are of
30 variable quantity (making normalization problematic), and that they are of variable quality



Basically, the notion behind ABMI is that the patient will serve as his or

her own bone narrow donor. Thus, a normally |ethal dose of

i rradi at (W 9883%8Rhenot her apeutic may be delivered to the PCI/USIS@AIBent to
kill tunor cells, and the bone marrow repopulated with the patients own
cells that 25 have been mai nt ai ned (6érrd per haps expanded) ex vivo.
Because, bone marrow often is contam nated wth tunmor cells, it is
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therapy, to ac this oaI i s et anqQ S10q 3 nmay be
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of TS1O0mesfully nerymdlieced ﬁ:rgaqudobohyennmumbmnpimgxble c¢DNAs. This heﬂsldmm is very

ant i bOd.I es,. anti bC{g con es or, i mmune effector cells.
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bel ow. dﬁtamlmﬂon, of htise tineayr rangt | oftiret aldphificationcury ked ﬁdﬂﬁhbﬂaﬁon of cDNA
anenable to targeti IS not present on'the ngj Orltié of other cells.

Many t Lﬂfspﬂmqs ¢ todtous and ey copsuming, proressare the regyiting RIPCRopssaysan be
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mar kers carcl noe ryonic antigen, pros
urinary tunor associ ated antigen, fetal antigen, tyr05| nase (p97),
gp68, TAG 720n¢idason forahisladtaitage is that withobitithedmternalktatiard/ueBpetitbr\all of the
estrogen recept or |l am nin receptor, erb B and}ngS
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(viii) Chip Technologies

25 Specifically contemplated by the present inventors are chip-based DNA. technologies
such as those described by Hacia ef al. (1996) and Shoemaker ef aZ (1996). Briefly, these
techniques involve quantitative methods for analyzing large numbers of genes rapidly and
accurately. By tagging genes with oligonucleotides or using fixed probe arrays, one can employ
-chip technology to segregate target molecules as high density arrays and screen these molecules

30 on the basis of hybridization. See also Pease et al. (1994); Fodor ef al. (1991).



purpose including, but not limted to, |iposomal fornulations and cl assic
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D %S 8}»&) 907 . 8pcrithdemosss 23
- D. Conbi ned Therggy. wi th | nmunot herapy, Traditional
Cheno- or Radi ot her apy Tunor cell
resi stancec;g DNQdama .. N ents represents a major problemin clinical
oncol ogy. * go mrgyn cancer research is to find ways to inprove
the efficacy of chenp- and 5 radi ot herapy. One way is by conbining

such traditismlodidasfale pressit ifiveBtios citbé ased in chiractéising the TS10923.3 édiitent
her pes si npl ex-t hé_m di ne kinase (HS-tk) gene, when delivered to brain:-:

tunors ofjhealthe gaged tissues, through teshnigyes seh as FII8As aud Westorn bintting. This
susceptibility,to the lovi L al ent nei wir (Culver et "
Too2) " P HEH R olEn 3 e boerl ' B, ilnahes.of 8%, chrsfetar o, fyre
TS30023%adcérep! acenent t herapy could be used simlarly in R
conjunction with chenp- or radiotherapeutic intervention. It also 10

may prove effective to conbine TS10g23. 3 gene thergx w t h i nmunot her apy,
as descri bedTh@usecof antibodies of the present inyention, jn -ELISA sty is contemplatedodion,

educe. PHEPRARBRIPETS Rl R oPe RSB ontb HHIHET pl RS ity g gocface
conposi édhibingd4 pidiéin i3tich as the wells Df @ Polydtyrer® ¥ficystitbriplaRN CAfidriwashidpitact
a "target" cell with a T510g23.3 expression construct and at 15 | east

one ot hesmoxg énvompiately edsnsbgsonaterialn it isdesirablp o bind i goat the assay plats wells withent
tive to il . .o . i phi bit. proliferati f t LI Thi

100 e Adhstreifiarotsin s it By e digpiulyl bl 9 et 3 5 et adbefa such

const r Ugd bovitik defifin albaiid (BSAY, lclis%ﬁi 6X doRuticls of PSw8&EE milk"Erhisl Allows WY bldRking

achi eved by contacting the ce with a single conposition or

phar macefl nepi-specificadsotption sites bath immobibizing eutfacegtnd thys gediisps thmbankgrovgd
t he cell vmé@two distinct co itions,or fornulations, at the sane tine,
wher ei "®W %ﬂ%’@eﬁﬁ‘ir"%“go PR, 000 e, ressi on construct and the

ot her includes the agent Alternatively, the gene therapy

treat nent naafief oA 6F adtibolp'o tthe valllh ebatifietithtd Aod-Fedtive Ynaterial to reduce
intervals ranging frommnutes to weeks. In enbodinments where the other

adént abaekgsowndsandywashing to removes unbasmnd smageriglpthecitmeobiliging surfaceds wcoptacted| |
o o 38R R R e B B SphASEE, 1 S o o)

expr essfpmaiemst r uct woul d still be able to exert an advantageously

conbi ned effect on the cell. In such instances, it is cont enpl at ed
that one would contact the cell with both nodalities within about 12-24

hours of eacKollowing formatinsr ofapkcifis irempnedospkéxiey betwaeni theatest samsple andothes
ot of or B ApEBAL Ao RN WAsping, fhb oo eite 08 e emonah of FmARcREEleY
po, o, g pu B4 8RS 5y ML GO g SRR by g plifny o
bet weenTSkeq23¢3 that diffecs the firsti antibedy. oAppropriate conditions preferably include diluting the
sample with diluents such as BSA, bovine gamma globulin (BGG) and phosphate buffered saline
(PBS)/Tween®. These added agents also tend to assist in the reduction of nonmspecific
background. The layered antisera is then aliowed to incubate for from about 2 to about 4%, at
25 temperatures preferably on the order of about 25° to about 27°C. Following incubation, the
antisera-contacted surface is washed so as to remove non-immunocomplexed material. A
preferred washing procedure includes washing with a solution such as PBS/Tween®, or borate

buffer.
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W th 2%pectropbbfistede. | n certain enbodinents, the use of cisplatinin:
conmbi nati onwith a TS10g23. 3 expressi on _ construct is particularly
preferred as_this conpound. - In treating cancer according
to the i nverkhegprecesing fnouatdnayoye altered byfirst binding thelsampletth theassayeplate. Then,

in addition to.the expression.construct.. Thi,g, nay be achieved by ) -

i rradi m‘%&y taﬁgtt’?cg'cﬁl ’B'E@&&ldum}ﬁ p agsay plate, followed, by, detecting gﬂk?ﬁ?&_‘sPWys,
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therapeutically effective anount of . a pharnmaceutical conposition
conpri si ng alkecantibadyicempositions of the pregent investion will find great| yse dn immsiablot or

Western blot analysis. The antibodies may be used as high-affinity primary reagents for the
identification of proteins immobilized onto a solid support matrix, such as nitrocellulose, nylon
or combinations thereof. In conjunction with immunoprecipitation, followed by gel
20 electrophoresis, these may be used as a single step teagent for use in detecting antigens against
which secondary reagents used in the detection of the antigen cause an adverse background.
| Immunologically-based detection methods for use in conjunction with Western blotting include
enzymatically-, radiolabel-, or fluorescently-tagged secondary antibodies against the toxin moiety

are considered to be of particular use in this regard.

25
V. Methods for Screening Active Compounds

The present invention also contemplates the use of TS10g23.3 and active ftagménts, and
nucleic acids coding therefor, in the screening of compounds for activity in either stimulating
TS10923.3 activity, overcoming the lack of TS10¢23.3 or blocking the effect of a mutant
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canpt ot hggi&n, a9?:t| nonycin-D, mtomycin C, or nore preferab’r’?rmﬁwsﬁftl n.
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I rradiation I's nmost |1kely- that
range Dhb\‘,lt@detbﬁmnebmdmgcrpnhhﬂnnofbmdthNA the replication and repair of
DNA, and the assenbly and mai nt enance of chronosones. Dosage ranges

for X-rays r fro da|I es of .50 to 2Q0 rqgentgens, for
WO 98/ 3335307 ﬁn&ﬁe que fo glg% élfoughput screen?ng of compounds is described in WO

PG/ US94/655%a3 Large numbers of small peptide test compounds are synthesized on a solid substrated -
such as plastic pins or some other surface. The peptide test compounds are reacted with
TS810g23.3 and washed Bound polypeptide is detected by various methods.

Purified TS10923.3 can be coated directly onto plates for use in the aforementioned drug

| screening techniques. However, non-neutralizing antibodies to the polypeptide can be used to

25  immobilize the polypeptide to a solid phase. Also, fusion proteins containing a reactive region
(preferably a terminal region) may be used to link the TS10q23.3 active region to a solid phase.

Various cell lines containing wild-type or natural or engineered mutations in TS10g23.3
can be used to study various functional attributes of TS10923.3 and how a candidate compoﬁnd
affects these attributes. Methods for engineering mutations are described elsewhere in this



prol onged periods of tinme (3 to 4 weeks), to single doses of 2000 to 6000
roent gens. Dosage ranges for radioi sotopes vary w dely, and depend
on the deP3Wﬁ¥g7of the isotope, the strength and type of PCT/US98/00353di at i on
emitted, and the uptake by the neoplastlc cells. 5 The -
skilled artisan is difected to "Reningtt®r s Pharnmaceutical Sciences" 15th
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wher e egd %@fa as occurr ed. In addition to ,
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20 also is conterrpl ated that conbination with other gene therapies w II be
ad0ant ageousB. Ia¥ive dasgps e, targeti ng of TS10g23. 3 and p53 or pl6
nmut ati ons at the sane tine rray produce an i npr oved anti - cancer

treat nent. Aﬂeother tum&r rel at ed ene oncelv can, be targeted in this
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manner, for
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al s0 shetamingthe fﬁmcnondf 'b‘EIque& manyhmié aniiml ﬁystmwhe@ it isaonmalbycexprassad. Bie
a.TSqu23 In this regard,
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PCT/ US98am0@E3 These models may employ the orthotopic or systemic administration of tumor cell#o -

E. Fornul at i ons &nd Rout es for Ad nlspgi'glonto Pat ent s

Wher e cPRTF PLimaty, gne/er metastatic cancegs, ¢ &%ﬂﬂa qne may indpee erncers da agimals by
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- 20 a wild-type TS10923.3 may be utilized as models for cancer developinent and treatment.

Treatment of animals with test éompounds will involve the administration of the
| compound, in an appropriate form, to the animal. Administration will be by any route the could
be utilized for clinical or non-clinical purposes, mcludmg but not limited to oral, nasal, buccal,
rectal, vaginal or topical. Alternatively, administration may be by intratracheal instillation,
25 bronchial instillation, intradermal, subcutaneous, mtramuscnlar intraperitoneal or intravenous
| m]ectlon. Specifically contemplated are systemic intravenous injection, regional administration
via blood or lymph supply and intratumoral injection.

Determining the effectiveness of a compound in vivo may involve a variety of different
criteria. Such criteria include, but are not limited to, survival, reduction of tumor burden or
30 mass, arrest or slowing of tumor progression, elimination of tumors, inhibition or prevention of
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1 et ABPROS IO banlshiof chemically- of HSIECA LT PIARGHLPeRtidss.  Selocied peptiles Reoukh

sheri | Y& : eNRAfS r ati . i i @i

s%?ut i gﬁgp é%sftﬂ(;é P | speergsei ons. @ﬁ%?‘? H{?gg%s?e%lh% ?or mgm_stﬁlgtgbg% g%lcﬁgéd;nd
nmust behefdinifor produding antibedies, tusing anamtibody as the antigeigabi | i ty exists. It nust
be stabl e under the conditions of manufacture and storage and nust

L A b R M e o ol EsThOET il il &

medi um stigtibladbd] Mfibitofy] 1B ditagtiisfy or PSTRAS!3 or molecules affected by TS10q23.3
function. By virtue of the availability of cloned TS0q23.3 sequences, sufficient amounts of

25 TS10923.3 can be produced to perform crystallographic studies. In addition, knowledge of the
polypeptide sequences permits computer employed predictions of structure-function
relationships. ' |




10 pol yol (for exanple, glycerol, propylene glycol, and liquid

pol yet hyl ene gl ycol, and the like), sui table m xtures thereof, and
vegetabIEKU¥¥§m%The proper fluidity can be maintained, foFCEUSAKIES3

by the use of a coating, such as lecithin, by the naintenance of the
required particle size in the -%sze of di spersion and by the use of
surfactants. The prevention of the action of m croorgani sns can be
br oughtVibou¥ethods for Tretingt10ig23.8d ¢lated Malignankciesgal agents, for exanpl e,
par abens, 15 chl orobut anol , phenol, sorbic acid, thinmerosal, and the
like. I'm many cases, .it wll.be preferabl . to iaclude isotonic
agents, for ECPRGFERL IYpH pn afsp ?}Yﬁml%ﬁfl@tpf‘dﬁmbm %uﬁﬁw“gf’%ﬁﬁnﬁ' t he
i nj ect agﬁa'ma&mm Be RRate Oé&bﬁdugx@ \the Piésérid Brveéfiforl, s flitedGHIP Oy el ONS
of ageﬁ?g elayin%‘ ¥ ab§oraiion,. or exgﬁ;?g, aIu#%%Ln1 nnnos?gg%gte
and gelinvalvement of TS10q23.3. By @weﬁemnmsmm sarequirement shay TH16923.3 beby

apbr opiideisd g eberied s 6 RRRSASH of s mRe ronmrtseeh e, bR ereofscpiter
aboVe, lod ikt oD TS Weokieighist ad 814k A oF GRRRY s Yo e

di spersions are prepare . i ncorporating thé various sterilized
act i ve usingr &&816q23.3| thesapy, sinchiding \cahders cofiithe hbraomt (glioklastbma, astrocytomgsi c

above. Giigodfaltoslibnt, eptaatoqths) e, veiu shiEis TiESs Rty Bids cpacersat el <
steril qniegﬁxgeg b%h%ﬂsé | d8ion0 Bdmakh oresst | @idbetrii, heektatd Stesticle, ina§r, QR Blddon
m dr an p

are vacuu yi ng freeze-drying techni ques which yield a powder-of the
atf®i ve andmeck]iesophagls, bopeupamdwj blood af othestisseel i ngr edi ent from a previously
sterile-filtered solution t hereof. As used herein,
"pharmaceutical |y acceptahle carrier” . .inclydes a | 1. s0l vents

o Spersi on riomaRy G5, §ds Sof bbb Himon A hERflef ot iReel 13 diders
and absgyrphi @4l ﬂ@itﬁ%r”&p@&osis.” FORYr S t@@@c&xﬂlﬁsﬁ IaK R eanthiful ! fBatient UANhEE Y @
and agents for pharnmaceutical active substances is WO

08/ 339(xequired is that the tumor growth be slowed to some degree. It may be that the tumor growth is
PCT/US98/09$%§' h s . . e -, 79 -
wel | kritPIetEy biosksd, hovpeyer, or that some tumor segression js achieved; Glinial, tesminglegy: i s
| 150D agichla8 “Nintilion” and “rédbRtiGE bf Hftndr” Buffth Yo ark ContdfPlatdd £in tHAE RPANL | C
conpositions is contenplated. Supplenentary . active Ingredients-can
al so beusageor porated into the conpositions. For oral

adm ni stration the pol ypeptides of the present invention may be

i ncorporated,5 © W thﬁxci %ents and used in the formof non-ingestible
mout hwashes 4nd dGRpatcEqsed Thegapies nout hwash may be prepared:

I ncorporating the active ingredient in the required anount in an

appropri ate ofé\¢the fhefaedtic 8mbodiméMtsDesmémplatel Wy he pReA inventdss & i) -
Alternatively, the active ingredient ‘'may bé incorporated into an
ant i'sepintervention, atdhe miolecvlgr level; imthd eventeinvolved by the tumorigenesis of gamecancenn
bi,car bogat he, active .ingredi.ent, may also be dispersed in dentifrices
01 ua Sekeiegly, ¢ Breséh jnebhars g IF Sroiidh 4F Gy B8 Coln£0 SBPIVEOR FRPEAFE Nt
may be andgd df'bravﬁyi&@r 283340 that cell, Behuse Ghé ¥EmBATOMBhse! £nP dOg Fefes all

dentifricCe that may include water, binders, abrasives, flavoring

agent s, effcoderitiey semre polypepiide, imynef thess sucleic acids could be usedTinchwoansthsiapyoas of
Phar mcGUe ey pf s S5 Epgcs RRA: Alsrined e atiich Jwd Fivmde 48 s, g
W th t hologRallf Myfiivalent polypeptide. The lengthy discussion of expression vectors and the
25 genetic elements employed therein is incorporated into this section by reference. Particularly
preferred expression vectors are viral vectors such as adenowrims;' adeno-associated virus,
herpesvirus, vaccinia virus and retrovirus. Also preferred is liposomally-encapsulated expression

vector.



15 groups of the protein) and which are formed with inorganic acids such
as, for 7 hydr ochl oric or phosphoric acids, %r such or anlc
acids as acetic, oxalic, tartaric, mandelic, and th

formed with the free carboxyl groups cany al so be derived from [ norgam c

bases such as, for exanple, sodium potassium amonium calcium or "’
ferric hydrox] de or anl bases s |soperyI am ne,
trimethylamn |°£t’£@|’ﬁgﬁe #t aee, el WltRéP ply ggne delivery to in vivpend ex

f or nul atvwmﬁbﬁ'mmbicéﬁg Gt Reiofil am tpaft SFRSIcP HARK] Heedtifg'oh"®

dosage formul ation as |'s therapeut I'c
ef f ect i vthe kindefvimsandthe siter attamabhsomeywﬂl dellver 1 Xdio*nl X p0°pti X m‘gl\mno"elnxof

?ﬁZ""?ka R B 4R o TRl ok e i a&oshﬂnﬁ%eaﬁlthfﬁgur
the I | qU| ﬁfiﬁdﬁ’lﬁ?ﬂg’?q gﬂa or of%%??ﬁﬂ‘:yaiwﬁﬁhma P{lﬁﬁ&g@b%}eﬁﬁﬁgpﬁt@ﬁ

gl ucose.effitienciesp Formulation asaaqphammcemﬂcaily awoeptable composition is\dissuised beiowi o
i nt ravenous, i ntramuscul ar, subcutaneous and intraperitoneal -

adm ni strati In this connection, sterile agueous, nedi a whi ch can
be enpl oyed ?‘rfm;ﬁéoﬂ#ﬁﬁ %‘Hﬂ@@d&s’ I ¥griqus tamor fypes,, Lhe seqtiogrhelosy ongeutes
resent S I

Pt on CORBis Rt ERendVY 1R G PObIC A0S PG pERULAl oy ChARe Yfaberkil dbtifry 34

hypoder roootemyplated. | uThis awilli prpwteqmbcmﬂytlmpoxtutpfmea:ttaekhg 1icréidopic drninbfaktatic
.(s for exa ere §em gton's Phar ceu Sci epces” 15t h: Editlon _pages

cancer. teumes duass may enhged, a vaunety of direct, local and regxo

PCT / USQ
1038 angai)gS?O 15“%5 be gkrre \lf glr. F’gﬁpcl)?i tIh% o%ralga Hrecﬂgcxggegtgg |vY1§/b @8 Ceafpress:on

dependi ngcton. Atemor bed may be dieated priof td hhnﬂg bi aftér resyction.t Feltswiflg reBét E)ﬁé’ n

responsi bl e trati o will, in event, determne _t
appr opr| aﬁ‘bg’éf& VP?F&F aaaqh%!ﬁf@emlaceMWamgm Onermay utiliz ethe

adm ni st &mﬁﬁg | Gt ener al
safety ;ﬁ%&bﬁ” ty E’%ﬁ%{[ogﬁ% gg&%g irﬁg(gﬁlller%@{’tb&wﬁ (ﬁn%‘lx%}p% ’
st Bndar dsmore distal blood sispply route alss gmgibe vhifizedal s/ Knockout Ani mal s

I n one enbodi nent of the invention, transgenic aninmals are produced which
contain a nctio al. . transgene encodi ng a functional TS10923.3 -

pol ypept i de dr & Sifferent se"ll eht, €5 vivo geng, thessnycis fontemplates pr'§]§§|aﬂgl'0a¢h is

TS10 23
ani rrgl S ancj trgnsgeﬁl c e ryog&%y gée{rﬁé:e u ofﬁ&dﬁe%%{'%%?ﬂge? °§8?ﬁrﬁghfﬁ‘}
and i demiviga ergbodnnent, cellyefrdm thépatient drecremoved el fiattdinsichitside e ml?%t :

Transgeni ¢, ani nal Pf t.he present _invention al so can be used

nodel s fi¢ASt §Qmg P phtimeatPening thiscperiod, atherapy is dehvered aﬁer which the @ﬁﬂe are

oy 15 roflnged Snto E PRl ooty 19 o IR BB b AP ARRHGRA. | o or

murine TS10923. 3 gene. The transgenl c ani mal is produced by the
i nt egrati on clutblogots honegm’m'omn ABMTE) Isnard exaiple of ex vivo gbit?

gﬁlr malt : h.eafx%eessl, on g t he t [ an gene %%ﬂ;&g&aﬁ%g& gjgvgtbrogg;&emrg:c\b
4,873, 1%nox"m'l'ﬁ1ﬂ! h%ohﬂﬁl&r ﬂﬂfaiihgs% of irradiation or chemotherapeutic may be delivered to the
patient to kill tumor cells, and the bone marrow repopulated with the patients own cells that
25 have been maintained (and perhaps expanded) ex vivo. Because, bone marrow often is
contaminated with tumor cells, it is desirable to purge the bone marrow of these cells. Use of

gene therapy to accomplish this goal is yet another way TS1023.3 may be utilized according to
the present invention.
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herein by reference), Brinster et al. 1985; which is incorporated herein by
reference inits 20 entirety) and in "Mnipulating the Myuse Enbryo; A
Labor at or WOMSR3M7' 2nd edition (eds., Hogan, Beddi n§FEPSO¥STInt i i
and Long, Cold Spring Harbor Laboratoryngress, 1994; which is '

i ncorporated herein by reference in its'®ntirety). It may
be desirable to replace the endogenous TS10g23. 3 by honol ogous
reconbi nati ol. . Immupotherspiest he transgene and the endogenous gene; or the

endogenous gene nmay be elimnated by 25 del etion as in the preparation

of "knock-out" ani S. pi , "w;“%ﬂf‘

genomni ¢ sequmoﬁﬁi’?%@éféﬁggaébﬂ?&m@g%?g% 1 on i%egﬁge%%ﬁlwg 3558.
The 1 chapel Al deetre@Bdincer cells. Thelimniufp effedtorimay be, for bxaiplé, empdntibodyngpetifie
progeny are screened for the expression of the transgene. '

Tr ans ge fomsoms matker on ¢hemrigee of @ tumer ol (The antibady) alonemayserve as,en effectorad,

o e, o) PR S 5 ) i
PCT/ US9 %ﬂjﬁﬁﬁ%ﬂ to a drug or toxin (chemotherapeutic, radionuclide, ricin A chain, cholera tdkin,-

particularly preferred enbodi nent, transgenic mce are generated whi CB
over ex prpestussisiogiyp 8fcd and serve mgrely,as eatit Aﬂtsmmﬁy,t ga.

BBER e
Al t er nati vel t he absence of LD . . ] Vo
perm tsH@%W&%M?&ﬁ%@@%ﬁMF tlrg %gﬂéﬁg pr ot er Rﬁﬁgm&ora
cel | in cell target. Wiatidus EfBctbr ik inthide chtoiexi@ TellskndNKwells. for the |
devel opnent of TS10g23. 3-rel ated cancers. 5 ' As not ed above,

transgenic animals and cell |ines derived from such. animal wy find use
P

: ni@ert ai nblt e&@ior@neiq)Mermginmﬁqnm@s Halikelythat TaHMLE 3 coulthperig & & fBele| |
exposed Db Fubias effector SOl BROHR js kel th Be Yepdhted U iesdofics of VeIl g

for the Ghilat the prescabéaivt absehte] of mogﬁ.@ﬁ?ﬁs&iﬂéd)wﬂh&h@mmﬁmte. However,
function or I npai r t he expression or-function of mutant TSl

. gq23.3. 10
VI I 1. Bxhisppessible that particular mutantiforms of il Aq23:3 may| kestasgeted By immugotherapy,

denonstrate preferred. enbodi t | ion. It should be
appr eci a?é‘&r 5%8%?’ ‘!‘ﬁﬁ?&g"g’t"ﬁ@%ﬁ?ﬂ% ﬂeg&#\eégfll#‘li gues disclosed in
t he exanpl es which foll ow represent techni ques discovered by the

i nggntor to fAnmbteolikel skenafio i ehak Simmunotifeedpyceould behmed rasepuri ofia combibédus -
can be considered to constitute preferred nodes for its, - practi

Ce.
However . thetagye i EoniRadtion; with FESUIq23 SHereted Beoe thegmey. obe [enprab @pRoach for

di scl osur e, .appreci ate .. hat n | kficC
enbodi rre?ﬂ%b agy & %%F?s%ﬂ-n Mﬂ@gg@ﬁ %,C%_!ﬁ xﬁﬁst%gﬁingh %:rg&gf %E\Elégr
resul t wirhiule tdaafselihg d.d," 8 Mot PpeeseMN6e tie majotity 6f other celispcMaidy tumtor marker

i nvention. More speci ficall it will be apparent that certain,

agents wesisthangr enyhoff thesshaay el sujtabllecfop itargeiingoin thel Goptexp of the preyertcinKenfione
tituged for th t i bed her ej ile il ar .

SL35 L Eap whk A95R3oHSEE SRS Ui OGRS

modi f i cabinRSasSRpRsE BitigeR, el 9tigdi, 'tjrosinkse (p67), 2p68, TAG-72, HNPG( Shilyt dewis be

within the spirit, scope and concept” of the invention as_defined by the
appendedAntigenyducA, MucB, PLAP, estrogen receptor, laminin receptor, erd B and p155.

C. Protein Therapy

Ancther therapy approach is the provisidn, to a subject, of TS10q23.3 polypeptide,

25 act’ive fragments, synthetic peptides, mimetics or .other analogs thereof. The protein may be

pfoduced by recombinant expression means or, if small enough, generated by an automated

peptide synthesizer. Formulations would be selected based on the route of administration and

purpose including, but not limited to, liposomal formulations and classic pharmaceutical
preparations. |



Exanple 1 - Honmpzygous Deletions in dioma Cell Lines

I nvent or sygagBagysam ned DNA from a series of 21 gliona ceI {Pc# @“‘@%
primary cultures, along with normal cells, to iden b&ﬁ gous
del etions of genom c material on -73 ghrormsorre 10. Markers were chosen
for their approximate |ocation at or near previ ousl y I npl i cated

rNgglrgns (FIGp1). W’;MJ&G’%}}% s t}'tzao_Doe.part ment of -

PCT/ US98/ 00353 Radiotherapy _ - 82 -

Oncol ogy UTMDACC (LGll EFC-2, PL-1, PC1, JW FG2, FG O, NG1, PH 2, KE,
PC- 3, and vvere comrerci ally avail able (U138, Al72, U373, U87,
U251, UL18, to DNA dumsaging agentsorepresents homajos probler inkclinical o,

ﬁdf g/?)sy%gi ze%?f%m reported eequengtgﬁ%%t%mmﬁeﬂ‘gt%gu tsvnand

r egeal ethdivtherapye Omsway 3byscotibinfig Qich daaiiohal tehpivs twith guse e ega%glle,
e

surrounawng D10S215 (FIG_2). This deI etion was al so observ
FI SH us siraplevsthympidinerkinasp {HS/E} gene, when delivergd 40 brain ramorst tiyea retrsiviral

a ”iﬁ@?ﬁ%%%%ﬁ%%% ??%t Wﬁ‘ﬁh@ﬁéﬁtﬁh&% Bhehi n

~a putat 1992). In the doutiRt of HiRPprREe
). 1488 etlat IS10473 ?@M&t

reactions were perforped_in the presence 10 two primer pa|

(nmul ti ptheseapy could bgaised: similasly ip sonjuaction with chemat onmdmd;mneummtermmmeltansoons

ans oty piERE citedvilo cefbile TS 0% NIRRT Himeicary s oscibedaope.

Honozygous deIetlons in cell lines also have been used to define a
tunmor suppressQr gene |ocus at 3p21.3 in small cell lung carcinoma (Daly et
al . Tokill celly, jinhihit ogll gro vmhsmﬁhwnnummaa inhibit p@gieRenesis bfotherwise reverse or

Exanp! oxdts B5° Bt Bbdfilh 5 pF0RARS e%%ég‘t%‘?ﬂ“%%ﬁﬁ%@m
t hat Wweinfention, one wé&ildig Fy%oﬁt!d%'&&%@td %Q'ﬁlggﬁﬁnm preV| ous

revertant cl ones Thi s analysi s extended
stlddy, leaswonegthenagept. e%@eompoammnidrbmmpdadsnamhbmedmoumeﬁ'ecuvetohu

fgtgrnr)\?ﬁ !%B wﬁalwgﬂt%e I ons that re reta| ng&g brlds . .

in nUdechs&&ct(anﬂHid a@&ﬁ@ﬁﬁém@“mg“ﬁgrew tieved by co agangse &?)1

| ost the majority of the |nser ed chronpbsone

were witha single: compositiemorphatmacoldgical formulatinu thatscldes boih: et&ﬁ,mrlbyebntaéung
&3858 pﬁsneﬁ&mmd Q.. gl narlafcﬁmélm cl oges U251N10 . Igltltgcgmp(?s?u%n
oy 322%”‘2??%‘2@%’5?&?@%"5@&%%% ré‘?"g"@ﬁhéﬁ h%‘-‘*f%n‘;‘dﬁleﬁ 'e°.“3'enl 't ied in all
three suppressed clones; a 22 cMregion from D10S219 to D10S110, a
L M e on o o2 S Shfagy et ey precede o Fllow e oler aget reatment by
intervals ranging from minutes to weeks. In embodiments where the other agent and expression
construct are applied separately to the cell, one would' generally ensure that a significant period of
25 time did not expire between the time of each delivery, such that the agent and expression construct
would still be able to exert an advantageously combined effect on the cell. In such instances, it is
contemplated that one would contact the cell with both modalities within about 12-24 hours of each
other and, more preferably, within about 6-12 hours of each other, with a delay time of only about 12
hours being most preferred. In some situations, it may.be desirable to extend the time period for
30 treatment significantly, however, where several days (2, 3, 4, 5, 6 or 7) to several weeks (1, 2, 3, 4, 5, |
6, 7 or 8) lapse between the respective administrations.




To bypass this limtation, the originally transferred neonycin

resi st ance-t agged chronmosone 10 from hybrid U251. N10. 7 was "rescued"
by ni cr odEP P8 ated chronosone 30 transfer into nmousd®GYAONIBIONIS3 Thi s
allows all human microsatellite markers_to be informative for

WO 98/ 33907 _ - e-
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the presence of chronpsome 10. The basis for this analysis is that all

regi on i 5 dorCREs spopsiyble b i B2 Becacianof el TR gt
addi t i ongdnt wilpbé desiteds Vidivhs wﬂbﬁauansmm%ﬁwyga,t hsébgzﬁf& Sinl¥hé "
as ‘determ ne

t he si ze of chronpsone 10 retained u5|ng
chr onos ether agentsis EB', ap exepplifieshelovs Al 'so, hybrid cells used for this
rescue were first assayed for soft agarose growth and showed no

colfony formation. The nouse hybrids containing the transferred human

chromosone 1Q/BiA B/A/B B/BIAOWAVE‘GEIAIRGHB}B’tB/BVBV'AOfB/B)X/B”DSO”E 10. The
sanme region was retained in the "partially’ suppressed cl ones

(N1O0.5a-j) that grew in soft agarose (Steck et al, 1995), thus excl udi ng'

gene.  Exam nAVRBHECARAR BRI Bk Bl ByAR PRI il o

consi derabl e heterogeneity (FIG 3). The majority of clones showed
either partial or extensive deletions of 10923-26. Only two regions were
rdfai ned i n A/A/A/B B/A/A/AhA/BINA| MASB/Ax MBMBAB . BIAYB/BroBMB/AMBIt r omeri ¢ region
retai ned involved the markers D10S210 and D10S219. However, these
mar kers were absent in the origi nal NlO 6 and/or N10.8 clones,

excl udi Qgher Rbmbinftting rel %i]]ﬁ%,s 36
but teloneric of 15 D10S215 ( 4 CM %ﬁﬁe mar ker R%%%Ms@ere

r et ai necellinasombinedamnenns efiedivetd kill the cell. (boxed region in FIG 3). These
markers were absent in the partially .suppressed clones ~ (N10.5a-j).
These resul ts dermnstrate that a comon region, surroundi ng AFMD86, is

ol e Agets o S B0 b ket R B 533 e

Thi s antreatmiest thetbodsthetcindiices DNt demage svhei applied td:heellr Suchiggintsladd Storainciade be
anal yzed .f ar cal ctivity, therefore any changes in

chr f)(rjmsmt‘gﬁ W|W%'§=ﬂ r@ﬂ‘j&&rﬁ“ﬂg agy y-irradiation, &@ﬁ# YWVamradiation,
anal ys| Her Wt%ﬁp#‘é‘%éb‘g@ ol X Gty ol el SGPon asoldScet s

har vest &:ﬁmn&tletabarﬁcmg&xts,\' finetivnito indate DNASdamage, all ofﬁﬁfchhﬁ]n@ﬁdeﬂ'i@b&ﬁft%‘ﬂ?one

onl cor[e t" an in vitro artifactual deletion. Consequently, 25
aldel ic treptmentemethedsodisclosed herein. thmmmmmemﬂwém baof

this Xﬁgﬁs. T G M R DR
r et ai negktinbingcit-By i difomydiVE, Vésplatin (CDDP)2dndcsveh 29drdfertpertHld) 8 Ghaisventor ik t ed

honbzygous del eti ons, thereby bei ng i rrpl [ cat ed by two alternative
met hodseasempasewthe use of prombination of onesor more DNAadmgmstagmstth@er cadiation-

ot ai ned o AF petH GifibRls, 850 o B2 yaF of BPRR ih bisgae of e e of cisplac it
25 etoposide. In certain embodiments, the use of cisplatin in combmauon with a TS10g23.3 expression
construct is particularly preferred as this compound.

In treating cancer according to the invention, one would contact the tumor cells with an agent

in addition to the expression construct. This may be achieved by irradiating the localized tumor site

30 . with radiation such as X-rays, UV-light, y-rays or even microwaves. Alternatively, the tumor cells
may be contacted with the agent by administering to the subject a therapeutically effective amount of

a pharmaceutical composition comprising a compound such as, adriamycin, 5-fluorouracil, etoposide,
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del etion study was perforned on DNA from a series of 53 gliona specinens
and correspondi ng patient |ynphocytes uSing microsatelite nmarkers specific

for chronobso . . ~This study was undertaken to_ determine if our
criti cat® @H%P’a?‘%c’wpn ér 9F iTB0F8 PIS% g’ &x%@ﬁ & imAy be

\?\A’elt ﬁt |38 38 GBMs ex g%lt|‘F1({:1&315?"65?{on)ﬁgﬁ‘i‘m&g W?&ﬁh}‘ﬁromsws

mar kersexpmassnconstmct, adesambed sbavel et i ons were observed in the majority if
speci nens derived from anapl astic astrocytomas, while infrequent
del eti ons were observed in astrocytonmas and nost ol i godendr ogl i omas

FG 4 and | i oo SN e
(108 magged gﬁ%%& 26 (Gyap]gl;g :g?:leg{ h&aﬁWm I asﬁgo%dstso?% Sa

g onmon Dﬁ@x ?amagb leading to adsghwgism; anmgplasﬁucdnﬂ:mon{ :wiunifs;lolqzstennmrnsmxdg 383
ue to t, ar o nost M es (Fults et al., 1
Rasheed agf g@%ﬁ*" gagents may b6 used: OFSB wislely yagd Jo treat

| ed d
S oo il U5 URBI SRR Gyt oo %mr%ﬁ Wo‘ﬁ"ggk?&‘g’i%

showed for cetotal iofrthree cotmsesi nQisplatin i8' natrabserbed orallyiand Mt thepeforeabd delivpred s .
T .. ..0lJgodendgoglionmas Xhlblted eletions, within the critical
@ %fhgg%%oe

i on, Wjsgton,FEVeREY Yscfatra printrapesitonealiysi s st udy presents

sever al possibilities. First, the deletions i nvol vinng the inventors'
critical region occur predonminantly in GBMs and not in |ower grade tunors.

This woul d i Agents that dama.gdnﬂNAcm inthitlé eompomidssthatpinteafees withNDNA replication,
chronosoge .10q, i,n the ventors rltlcal regi on 20 woul d represent -a

genet i cTPEY ?bS?F‘%t? segregaton. «

Comon. o @ ERokBRiY Soffids Ve dput %qf’%ﬁ“ P e OO ST Sl

THiSs obsattingafor direstreatmeént, of agoplasmss thege compdunds are administered!throtigh (boky lisgetdions
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OtherfactorsthatcmzseDNAdamageandhavebeenusedmvdymchdewb‘
commonly known as y-rays, X-rays, and/or the directed delivery of radicisotopes to tumu‘
Other forms of DNA damaging factors are also cotemplated such as microwaves ‘a

30  irradiation. It is most likely that all of these factors effiect a broad range of damage DNA,
precursors of DNA, the replication and repair of DNA, and the assembly and maintenss
chromosomes. Dosage ranges for X-rays range from daily doses of 50 to 200 ;
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25
It also should be pointed out that any of the foregein_g therapies may prove useful by
themselves in treating a TS10g23.3. In this regard, reference to chemotherapeutics and non-
- TS10q23.3 gene therapy in combination should also be read as a contemplation that these approachés
may be employed separately. |
30
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_EIB_ZIBE Ebise of Eheonctivel @impdifiibns of the present invention may include classic pharmaceutical
preparations. Administration of these compositions according to the present invention will be
via any common route so long as the target tissue is available via that route. This includes oral,
nasal, buccal, rectal, vaginal or topical. Alternatively, administration may be by orthotopic,

25 intradermal, subcutaneous, intramuscular, intraperitoneal or intravenous injection. Such
compositions would normally be administered as pharmaceutically acceptable compositions,

~ described supra.

The active compounds may also be administered parenterally or intraperitoneally.
Solutions of the active compounds as free base or pharmacologically acceptable salts can be
30 prepared in water suitably mixed with a surfactant, such as hydroxypropylcellulose. Dispersions
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injectable compositions can be brought about by ‘the use in the compositions of agents delaying

absorption, for example, aluminum monostearate and gelatin,

Sterile injectable solutions are prepared by incorporating the active compounds in the
20 required amount in the appropriate solvent with various of the other ingredients enumerated
above, as required, followed by filtered sterilization. Generally, dispersions are prepared by
incorporating the various sterilized active ingredients into a sterile vehicle which contains the
basic dispersion medium and the required other ingredients from those enumerated above. In the
case of sterile powders for the preparation of sterile injectable solutions, the preferred methods
25 of preparation are vacutxm-drying and ﬁ'eeze-drying techniques which yield a powder of the
active ingredient plus any additional desired ingredient from a previously sterile-filtered solution

thereof.

As used herein, "pharmaceutically acceptable carrier" includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying
30 agents and the like. The use of such media and agents for pharmaceutical active substances is
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the like. For parenteral administration in an aqueous solution, for example, the solution should
be suitably buffered if necessary and the liquid diluent first rendered isotonic with sufficient
25 saline or glucose. These particular aqueous solutions are especially suitable for intravenous,
intramuscular, subcutaneous and intraperitoneal administration. In this connection, sterile
aqueous media which can be employed will be known to those of skill in the art in light of the
present disclosure. For example, one dosage could be dissolved in 1 ml of isotonic NaCl
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30 infusion, (see for example, "Remington's Pharmaceutical Sciences" 15th Edition, pages 1035-
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It may be desirable to replace the endogenous TS10g23.3 by homologous recombination

between the transgene and the endogenous géne; or the endogenous gene may be eliminated by

25 deletion as in the preparation of "knock-out" animals. Typically, a TS10g23.3 gene flanked by
génomic sequences is transferred by miérdinjection into a fertilized egg. The microinjected eggs

are implanted into a host female, and the progeny are screened for the expression of the
transgene. Transgenic animals may be produced from the fertilized eggs from a number of
animals including, but not limited to reptiles, amphibians, birds, mammals, and fish, Within a
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1ok, 5Ol B L o o e g8 ko, 590
types. aﬁt ﬁiﬁ9 changes can be made in tB&peditie-efbddindéhds'which are disclosed and still obtain a
like or similar result without departing from the concept, spirit and scope of the invention. More
specifically, it will be apparent that certain agents which are both chemically and physiologically
20 related may be substituted for the agents described herein while the same or similar results would
be achieved. All such similar substitutes and modifications apparent to those skilled in the art
are deemed to be within the spirit, scope and concept of the invention as defined by the
appended claims.

Example 1 - Homozygous Deletions in Glioma Cell Lines

25 ~ The inventors have examined DNA from a series of 21 glioma cell lines and primary
cultures, along with normal cells, to identify homozygous deletions of genomic material on
chromosome 10. Markers were chosen for their approximate location at or near previously
implicated regions (FIG. 1). The cells analyzed were generated in the Department of Neuro-
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PCT/ US98/ 003f3 inventors’ second strategy was to examine the regions of chromosome 10 that-wgr;)e’
retained in suppressed hybrid clones, but absent in the revertant clones. This analysis extended

the inventors’ previous study, showing the presence of two tumor suppressor loci on
chromosome 10 and analyzing the regions that were retained. Hybrids retaining all or portions

20 of 10q failed to grow in soft agarose and in nude mice (“fully” suppressed clones), while hybrid
cells that lost the majority of the inserted chromosome IOcj grew in soft agarose, but were
nontumorigenic (“partially” suppressed clones; Steck ef al.,, 1995; FIG. 3, right side). Original
clones U251N10.6, N10.7, and N10.8 previously were shown to retain only fragments of 10q
(Pershouse et al., 1993; Steck ez al,, 1995). Using additional informative microsatellite markers,

25 three retained regions were identified in all three suppressed clones; a 22 ¢M region from
D10S219 to D10S110, a 14 cM region from D10S192 to D10S187, and a 18 ¢M region from
D10S169 through D10S1134 (FIG. 3). |

To bypass this limitation, the orig_inally transferred neomycin resistance-tagged
chromosome 10 from hybrid U251.N10.7 was “rescued” by microcell-mediated chromosome
30 transfer into mouse A9 cells. This allows all human microsatellite markers to be informative for
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biological activity, therefore any changes in chromosome 10 which may have occurred during or
after transfer could not be detected. To partially address this concern, the inventors’ analysis
'was performed as soon as the clones were able to be harvested. Furthermore, retention of this
portion of the chromosome may only “correct” an in vifro artifactual deletion. Consequently,
25 allelic deletion studies were performed to determine if this region was involved in gliomas. Also,

an alternative region was suggested by this analysis at D10S1158, where all the clones but one

(C7) retained this region. However, the retained region at AFMO86 also exhibited homozygous

deletions, thereby being implicated by two alternative methods as compared to D10S1158. It is

also interesting to note that the tumor suppressor gene region appears to be preferentially
30 retained , while the remainder of 10q is fragmented.
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associated with GBMs and not all deletions on 10q affect the tumor suppressor gene. The

25 region D10S216 to D10S587, suggested by Rasheed, showed extensive deletions, but several .
GBM:s exhibited retention of heterozygosity at this region (tumors #2, #9, #13, #26; FIG. 4).
Also, if low grade tumors are excluded from their study, the inventors’ region is implicated in all
GBMs. This combination of independent approaches stronglj sﬁggests a 10q tumor suppressor
gene maps to the region D10S215 to D10S541, specifically at ARMOSS.
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f a20 or - riwerpitservgd iw she sells within the region defined by 106d16 (~65kb). A homozygous
deletion for band 3 is observed for LG11 and EFC-2 cells, but not the additional glioma cells or
normal controls. 106d16 (band 12) has been observed to be present in all cells (EFC-2 exhibits
an altered migrating band), suggesting the homozygous deletion is contained entirely within
106d16.

25 Example 5 - Identification of Expressed Genes within the Critical Region

EcoRI fragments from BAC 106d16 were generated and size separated by agarose gel
electrophoresis. Individual bands or pools of similar sized bands were ligated into pSPL3
(GIBCO, Gaithersburg, MD). Putative exons were identified as described by the manufacturer.

' Two exons were properly spliced into the trapping vector. The exons were derived from band
30 pool2,3,4,5andband 7. The sequence of the trapped exons was determined and defined by
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Texas  exons to form amplicon units for each exon. Two of the exons were corresponded to the

10 trapped exons from the BAC 106d16 EcoRI Sequenées. The sequence of the gene is shown in
FIG. 6. The predicted amino acid reading was defined by the presence of an ATG start site,
TGA and TAA stop codons in frame, the presence of mmitiple stop codons in all three reading
frames elsewhere in the sequence, nine splicing sites, and the presence of Kozak signals near the
initiation site. The 403 amino acid sequence is shown in FIG. 7 and FIG. 9. The predicted
15 molecular weight is 47,122 with a pI of 5.86.

A possible functional role for the protein product is suggested by its sequence homology
1o several protein motifs. A critical motif from residues 83 to 98 [IHCKAGKGRTG] (SEQ D
NO:17) has an exact match for the conserved catalytic domain of a protein tyrosine phosplhatase
[(VV)HCxAGxxR(S/T)G] (SEQ ID NO:18) (Denu ef al., 1996). Several other motifs were

20 identified that would agree with the phosphatase function for the tumor suppressor gene.

Amplicons (PCR™ products generated from various regions of the gene) were generated
from random primed cDNA. The amplicons sequence corresponded to the DNA sequence.
Non-overlapping amplicohs were used to probe Northern blots of normal tissue derived from
various organs (Clontech, Palo Alto, CA; multitissue blots). Al amplicons identified a major

25 band at 5.5to 6 kb oﬁ the Northern blots and several minor bands. The message was expressed
in all tissues examined (heart, brain, placenta, lung, liver skeletal muscle, kidney, pancreas,
sbleen, thymus, prostate, testes, ovary, small intestine, colon and peripheral blood lymphocytes).



(E) COUNTRY: USA (F) POSTAL CCDE (ZI P): 77025 (A

NAME:  Sargé of)ssegRSSer (B) STREET: 9411 Kristin : O
CI TY: Houston (D) STATE: Texas (E) caiﬁﬁws 98(?&«43
(F) POSTAL CODE (ZIP): 77031 _ -84 NAVE: WK Alfred Yung

(B) STREET: 4141 Byron (O CdTY: Houston (D) STATE:

Texas C o1 45 (F) POSTAL CODE (ZIP): 77005
(A) NAME: SeM an?alﬂgiﬂ;l ;aan;"ly SIS (B) STREET: 557 East 1st Avenue #3

(O ATY: Salt Lake .Gty . (1) STATE: .U a . :
USA ThepfEahdiangiysss haye initiblly, iielitea S rg frpnts it flo QPR o
TUMOR  SttineRi Eovh i\ bglt hoddvaligous deletionsi were fol- thd-QidsbideSof tHe
(iv) COMPUTER READABLE FORM (c/gl MEDI UM TYPE: Fl oppy di sk |
(B) COveamdidate igene. P&s showpnin HIG 8, all of the cell ligps tri-rrhibited dsletinmiaf AFMO86 had
(P(E: ) /'M%h%%swsg%e}% -/oﬁ‘%éagre%ﬁsaofp 1he ec%éiﬁa@egle%%.s eF#r%l’xegmo}é? tRe YtetidnsC
PCT/ US9@cei#&fin the middle of the gene, thus deﬁnin% the deletion boundari8$ (similar deletiof/in all
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PRI OR Afegll liags) berween Erons B and G. Deletions that affect the middle of the gene further indicate

that the identified gene represents the gene targeted for mutation.

Preliminary analysis for sequence mutations was also performed on a series of glioma cell
10 fines. Mutations and/or deletions were observed in all but three glioma cell lines examined
(Table 4). Reference to base number in the table references the exon, not the entire sequences,

Le., the 98th base of exon G for U251. |

TABLE 4

IDENTIFIED MUTATIONS IN CANDIDATE GENE

" Cells Cell Type Mutation Predicted Effect
1 U87 glioma | splice junction exon ¢: G+1>T splicing variant
2 U138 glioma | splicing site exon h; G+1>T splicing variant
3 U251 | glioma |2 bp addition exon G; 98 ins TT
4 U373 glioma | frame shift exon G
5 EFC-2 glioma | -all exons no product
6 D54 glioma | -exons C-I no product
7 Al72 glioma | -exons C-I no product
8 LGl1 | glioma |-exonsB-I no product
9 T98G glioma { missense exon B; T46->G len>arg
10 KE glioma | missense exon B; G28->A gly>glu
11 F60 glioma | terminal mutation exon H; terminal stop
_ C202->T
12 D77 glioma | no mutation (heterogeneous for
10g
13 PC-3 low grade | no mutation
14 PH-2 low grade | no mutation
15 nLnCap | -prostate | deletionexon A, 16-17 del AA; silent
mutation B, C53->T




(A) APPLI CATI ON NUMBER: US 08/ 791, 115 (B) FILING DATE: |

30- JAN- 1997 (2) I NFORVATION FOR SEQ I D NO 1: (i) SEQUENCE
CHARACT ENGI8/33%)7 ' (A) LENGTH: 403 ami no acids PCT/US98/008%3 TYPE:
am no acid (C) STRANDEDNESS: (D) TOPOLOGY: |i near

(xi) SEQUENCE DESCRI PTION: SEQ I D NO. -88- Met Thr AIaIIeIIe Lys AQu
Ile Val Ser Arg Asn Lys Arg Arg Tyr 1

10 Also, deletiohS of exons Gete foundAs LoChy, Pjﬁ%sﬁ@cdmmm&-gib@éeﬂ Yhat! | €

Ty e Astgt%hawmmutaﬁyn@ﬁlsm wers &r@ﬁ fropylove grade @:@s,s @3 myd Pm;,) where
35 Xsdeleg (fo:hrwosoExe 10 mneyﬁected 48d has bg%s Qbéek'\?ed'aiso? tﬁ‘sesg ceﬂs 5@'

Arg Phem?_eu

60 othgrr ceuss D72 iyareﬁesrpﬂmany(keﬂ emana und\r@rbhasﬁé ws%h %hcﬁ)vﬁ‘ toY ?8

Asﬁ Oy shetergzygous fom 'G‘ hppymmhmm;hﬁgpnwébm meu:penhne also showed a -

Pr o Phemg?smbl uTl}g ICl)mﬁeuangsls(ﬁurx%pqrt?o tlt mve:?t%rs concﬁszonl‘t‘laiat ﬁfé of a lOI etumy £

105 suppressor gene represésits a criticabaiolécutar Aﬁﬂ:ei\ff@r ﬁfdbldstoinavﬁid dibaséproghdssiohi S
Cys Lys Ala @y Lys 115

125 Gy Arg Thr Ay VvVal Met Ile Cys Ala Tyr Leu Leu Hs Arg Ay Lys
130 135 140 Phe Leu Lys Ala A n Qu

Ala Leu Asp Phe Tyr Ay du Val Arg Thr 145 150 )
155 IX RE NERS Arg Asp Lys Lys Ay Val Thr Ile Pro Ser dn

Arg Arg Tyr 'V&E%— 165 170

175 Tyr Tyr Ser Tyr Leu Leu Lys Asn His Leu Asp Tyr Arg Pro Val Al a
10 The following references, to the extent that they provide exemplary procedural or other

details supplementary to those set forth herein, are specifically incorporated herein by reference:

Albarosa ef al., Deletion mapping of gliomas suggest the presence of two small regions for
candidate tumor-suppressor genes in a 17-cM interval on chromosome 10gq. Am J.
Genet., 58:1260-1267, 1996.
15 Baichwal and Sugden, Vectors for gene transfer derived from animal DNA viruses: Transient and
stable expression of transferred genes. In: Gene Transfer, Kucherlapati R, ed., New York,
Plenum Press, pp. 117-148, 1986,
Barany and Merrifield, The Peptides, Gross and Meienhofer, eds Academic Press, New York,
pp. 1-284, 1979, |
20 Benvenisty and Neshif, Direction introduction of genes into rats and expression of the genes. Proc.
Nat. Acad. Sci. USA, 83:9551-9555, 1986.
Bianchi ef al., Mutations in transcript isoforms of the neurofibromatosis 2 gene in multiple
human tumor types. Nature Genetz‘cs,.6:185-192, 1994,
Bigner ef al., Specific chromasomal abnormalities in malignant human gliomas. Cancer Res.,
25 48:405-411, 1988,
Bigner ef al., Specific chromb;omal abnormalities in malignant human gliomas. Cancer Res.
48:405-411, 1988.
Bishop, JM., Molecular themes in oncogenesis. Cell, 64:2351-248, 1991.
Boring et al., _Cancer Statistics, 1994 CA, 43:7-26, 1994,
30 Brinster et al., Proc. Nat'l Acad. Sci. USA, 82: 4438-4442, 1985,



180
Met
- 200
Leu
Tyr
230
Leu

245
Lys
265
Au
28§
290
Asn
315
Lys
335
340

185 190 Leu Leu Phe Hi s Lys Met

Phe G¢odidoe! € Pro Met Phe Ser Ay 195

205 Gy Thr Cys Asn Pro @ n Phe WR{?&W% An

Lys Val Lys Ile - 210 -89 - 215 220
Ser Ser Asn Ser Ay -Pro Thr Arg Arg du Asp Lys Phe Met Tyr 225

Phe A u Phe Pro Gln Pro

pr o CORdi & & ﬁ’oc’ﬁ%%‘?fg’yﬁy@”\/gf’"’@ 76435, 1534 98/ 33907

PCT/ USO@4e&r3p ai., Allehc loss of chromosome 16

q and 10§5m buman prcF]sEttlgD %e cﬁomaLyS gy Nat/&S N

Vet Leu 49@15915UM981‘§§5M5553M99HS : 260I oo @y Pro
a udﬁ?ﬁ eég{ @rﬁlgnzm dehvexyange TrengaJ atocﬁesn ks e Pnepl is wrm(')usvectory o

LY Hepéad ASHA Ser Leu Cys Asp Gn Gu lle Asp Ser Ile Cys
- IoﬁlM oo, 300 Ser Ile u Arg Ala Asp

As pChepsand| Qkﬂyyma,Lﬁish-‘@cxmaw trahsfection of mamn®lian cells by plasmid DNA. 6L Cell

Thr Lys Asn Asp Leu Asp Lys Ala Asn Lys Asp

A a Asn b 7&?45"}7%9” 1987. 325 330

Coffi RetfoRiride g Pt Niiitation 8 PidblogyHiellor &) ol oVl Prd NI R U

345

Al a Ser Ser Bedd4XRiS®pA99%%1 Thr Pro Asp 355

sif

15

20

25

30

. S Gu Prg Asp Hi TrArgTr
AspC%P’PrnTh%Q‘ﬁ"ng'%f ng' ases! Flom chaos aniognfsion to an understandingsf

their role in cell regulation and human disease. Bioessays, 61-583-588, 1994,

Collet et al., Protein kinase activity associated with the avian sarcoma virus src gene product. Proc.
Natl, Acad. Sci. USA, 75:2021-2024, 1978, |

Coupar ef al., A general method for the construction of recombinant vaccinia virus expressing
multiple foreign genes, Gene, 68:1-10, 1988.

Culver et al., In vivo gene transfer with retroviral vector-producer cells for treatment of
experimental brain tumors. Science, 256:1550-1552, 1992,

Daly ef al., A homozygous deletion on chromosome 3 in small cell lung cancer cell line
correlates with a region of tumor suppressive activify, Oncogene 8:1721-1729, 1993.

Denu ef al., Form and function in protein dephosphorylation. Cell 87:361-364, 1996.

Dubensky et al., Direct transfection of viral and plasmid DNA into the liver or spleen of mice. Proc.

Nat. Acad. Sci. USA, 81:7529-7533, 1984.

El-Azouz et al., Loss of distinct regions on the short arm of chromosome 17 associated with
tumorigenesis of human astrocytomas, Proc. Natl. Acad. Sci. USA, 86:7186-7190, 1989,

EP 329 822, Davey et dl. |

Fearron and Vogelstein, A genetic model for colorectal tumorigenesis. Cell, 61 7759-767, 1990,

Fechheimer ef al, Transfection of mammalian cells with plasmid DNA by scrape loading and
sonication loading. Proc. Natl. Acad. Sci. USA, 84:8463-8467, 1987.

Ferkol et al., Regulation of the phosphoénolpyruvate carboxykinase/human factor IX gene introduced
into the livers of adult rats by receptor-mediated gene transfer. FASEB J, 7:1081-1091,
1993. '



Ser Asp Pro AQu Asn Gu Pro Phe Asp Qu Asp Gn H's Thr An lle 385

390 395 400 Thr Lys Val (2)

| NFORVATWONSR3P7SEQ | D NO  2: (1) SEQUENCE CHARACTEMCITUSY8/00353

(A) LENGTH: 3160 base pairs B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPEREGY: |inear (xi) SEQUENCE

DESCRI PTION: SEQ I D NO 2: CCTCCCCTCGCCCGGCGCGGTCCCGTCCGC CTCTCCCTCG

CCTCCOMsdbr ek, IGgbdirected, spatially 3 : fefice, SPFIICCCG
CGGGCAGGECC GGOGEEOGGT 120 GATGTGGCAG GACTCTTTAT GCGCTGCGGC "AGGATACGCG
CTCGECGCTG HAc®HacT 180 GCGCTCAGTIT CTCTCCTCTC GGAAGCTGCA GCCATGATGG
AAGTTT AGGCGAGGGA GATGAGAGAC
GGCGGC% et history of Gtfer. L APl . 2 GCAGCCGCGG GBGCAGOGCC

e Bofefiient of a bafierial PhskidFpESs : Botehfial & Ghahttér] CGT
CTTTTCTAAC CGTGCAGCCT 420 CTTCCTCGGC TTCTCCTGAA AGGGAA GAAGCCGTGG

GCﬁ'CGGGCGG cﬁ@@)@c#@dsﬂ Udd 0763348335399 GCGGROGGECEGE CGGCACCTCC CGCTCCTGGA

G 0e ccoce
SRR A Cuttae: 5 Brochehf ARr s Ol
ACTGCCTCCA ﬁ@eﬁmmypmss,mgz WO 98/ 33907
PCT/ US98/ 00353 _ '
Friedmann, Progress toward human gene therapy. Science, 244: 1275-1281 1989

Frohman, In: PCR Protocols: A Guide To MethodsAndAppIzcatzons Academic Press, N.Y.,
10 1990.

Fujimoto et al., Loss of heterozygosity on chromosome 10 in human ghoblastoma multiforme.
Genomics, 4:210-214, 1989.
Fults & Pedone, Deletion mapping of the long arm of chromosome 10 in glioblastoma and
multiforme. Genes Chromosom. Cancer 7:173-177, 1993.
15 Fults ef al., Allelotype of human malignant astrocytoma, Cancer Res., 50:5784-5789, 1990.
' GB 2202328 |
Gefter et al., Somatic Cell Genet., 3: 231-236, 1977.
Ghosh-Choudhury e? al., EMBO J., 6:1733-1739, 1987.
Ghosh and Bachhawat, Targeting of Liposomes to Hepatocytes. In: Liver Diseases, Targeted
20 Diagnosis and Therapy Usz;ng Specific Receptors and Ligands. W et al., éds., Marcel
Dekker, New York, pp. 87-104, 1991,
Goding, 1986, In: Monoclonal Antibodies: Principles and Practice, 2d ed., Academic Press,
Orlando, Fla., pp. 60-61, and 71-74, 1986.
Gomez-Foix et al., J. Biol. Chem., 267:25129-25134, 1992.
25 Gopal, Gene transfer method for transient gene expression, stable transfection, and cotransfection of
suspension cell cultures. Mol Cell Biol., 5:1188-1190, 1985.
Graham and Prevec, In: Methods in Molecular Biology: Gene Transfer and Expression
Protocol, E.J. Murray, ed., Humana Press, Clifton, NJ, 7:109-128, 1991.
Graham and van der Eb, A new technique for the assay of infectivity of human adenovirus 5 DNA.
30 Virology, 52:456-467, 1973,
Graham et al., Characteristics of a human cell line transformed by DNA from human adenovirus type
5. J. Gen. Virol., 36:59-72, 1977.




GECGEECEECG GCACATCCAG GGACCCEEEC CGGITTTAAA CCTCCCGTCC GCCECCGECCG 720
CACCCCCCGT . CCCCEEECT  CCGGAGECCG CCGECEGAGG CAGCCGTTCG GAGGATTATT 780

CGTCTTCHIMB T CCGCT GOCGCOGCTG CCAGGOCTCT GGCTGCTGAG GA 53 840
CCCAGTCGCT GCAACCATCC AGCAGCCGCC GCA TTACCCGGCT GCGGTCCAGA 900
GCCAAGOGGC GGCAGAGCGA GGGGCATCAG CTA GTCCAGAGCC ATTTCCATCC 960

TGCAGAAGAA GCCCCGCCAC CAGCAGCTTC. TGCCATCTICT CTCCTCCTTT TTICTTCAGCC 1020
ACAGGCRmayenais doseaf shvomosomahregion 923250 prastatesanger. aneeniteaT 55:480080
ATCAAGAGGA ﬂ% C TTAGACTTGA CCTATATTTA TCCAAACATT ATTGCTATGG 1140
GATTTCCTGC A T GAAGGCGTAT ACAGGAACAA TATTGATGAT GTAGTAAGGT 1200

TTTTGGE e BTN AR LhrdSSHRAV FoRioN TOGR A5 A prostateTaater, (AP BT 55:48060

ATGACACCGC CAAATTTAAT TGCAGAGTTG CACAATATCC TTTTGAAGAC CATAACCCAC 1320
CACAGCTAGA ABBAPOAAA CCCTTTTGTG AAGATCTTGA CCAATGGCTA AGTGAAGATG 1380

el TLAT 1440

RE XEA deeit; %T@A@Z 1500

NG\ Po992940 G énetion Thikah/\dellefic G NGl G1-246-38960

ATTATTA AG CTACCTGTTA AAGAATCATC TGGATTATAG ACCAGT CTGTTGITTC 1620
ACAAGATGAT G994.GAAACT ATTCCAATGT TCAGTGGECGG AACTTGCAAT CCTCAGTTTG 1680

ACancTFOs ek cHifRich #E%Eé?%ﬁ%é W%mw@% 0

AGTTCTTCCA bbb Gehbfity; 1381443 1996, 1860
ATACATTCTT CATACCAGGA | CCAGAGGAAA CCTCA AGTAGAAAAT "GGAAGTCTAT 1920

AGAT CHadandy and Weinramiby TTroslation cof T meamoniincoBRAT micctzdCinte, enupns ©ocytey 480
TAGTACTTAC 1L ACRAN PATGATLIR MeAMCAT ol AATHSAABOGGRECOAT 2040

Henson ef al.; The retinoblastoma gene is involved in malignant progression of astrocytomas.
| Arn. Neurol., 36:714-721, 1994,
Herbst ef al, Loss of heterozygosity for 10q22-qter in malignant melanoma progression.
15 Cancer Res., 54:3111-3114, 1994, .
Hermonat and Muzycska, Use of adenoassociated virus.'as a mammalian DNA cloning vector:
Transduction of neomycin resistance into mammalian tissue cultare cells. Proc. Nat. Acad
Sci. USA, 81:6466-6470, 1984,
Hersdorffer ef al., DNA Cell Biol., 9:713-723, 1990.
20 Herz and Gerard, Proc. Nat'l Acad. Sci. USA, 90:2812-2816, 1993.
Horwich, et al., Synthesis of hepadnavirus particles that contain replication-defective duck hepatitis B
virus genomes in cultured FuH7 cells. J. Virol, 64:642-650, 1990.
Huuter, T., Cooperation between oncogenes. Cell, 64-249-270, 1991,
Ittmann, Allelic loss on chromosome 10 in prostate adenocarcinoma. Cancer Res., 56:2143-
25 : - 2147, 1996,
James et al.,, Clonal genomic alterattons in glioma mahgnancy stages. Cancer Res., 48.5546-
5551, 1988,
Johnson et al., Peptide Turn Mimetics" IN: Bzotechnology And Pharmacy, Pezzuto et al., eds.,
Chapman and Hall, New York, 1993,
30 Jones and Shenk, Cell, 13:181-188, 1978,
Kamb ef al., A cell cycle regulator potentially involved in genesis of may tumor types. Science,
264:436-440, 1984.




ACTTTTCTCC AAATTTTAAG GTGAAGCTGI ACTTCACAAA AACAGTAGAG GAGCCGICAA 2100
ATCCAGAGEC TAGCAGITCA ACTTCTGTAA CACCAGATGI TAGTGACAAT GAACCTGATC 2160
ATTATAGAWD SBB3963ACACC ACTGACTCTG ATCCAGAGAA TGAACCTTTT GATgerrNdohieosss 2220
AGCATACACA AATTACAAAA GTCTGAATTT TTTTTTATCA AGAGGGATAA AACACCATCGA 2280
AAATAAACTT GAATAAACTG AAAATGGACC TTTTEBRETT TAATGGCAAT AGGACATTGI 2340
GICAGATTAC CAGITATAGG AACAATTCTC TTTTCCTGAC CAATCTTGIT TTACCCTATA 2400

CATCCAGsedsSES &l Gerased dr-6f DNARG0 el biR ikl W 60
TATATACCTT TTTGIGTCAA AAGGACATTT AAAATTCAAT TAGGATTAAT rat 'é'é‘go
CTTTCCCGTT. TScieree;CASB75-BTTABAAA GTGGAGACAG ACTGATGTGT ATACGTAGGA . 2580

Y\Dlgil E“ﬁﬂ?b? ﬁ'ﬂ'@&?sﬁ'ﬁ“l | O%W involyes PCT/ US98/ 00353CTG

2640 GTTCA Sfemb CEhiH eﬁﬂ@ s GCAGTTG GCTAAGAGAG
2700 ng%gs g{c!\;TT Tc;g%e g‘E:ATTCT?/@ GCAT?% TAGGGC AATGGAGGEGEG

2780 mmm;m GACTCTGGAC CATATACCAT CTCCAGCTAT
2820 TJA CITICTT ACAG TTATTAATCT CATTCGA GGAATTGGCC
5850 MO Ar EXptEr s o bepahn. B e furleps RfgRac Atk ratsieE ABiginChE,
2940 GCTAAASEEA36ERGEATORT ATTGGGGTAC AGGAATGAAC CTTCTGCAAC ATCTTAAGAT
3000 CCACAAATGA AGGGATATAA AAATAATGTC ATAGGTAAGA AACACAGCAA CAATGACTTA
3060 Admamelmanes 35T oG et XogyguSp AG cARHSSGHRE TIBp M IRATA FRoMds A\ \GEAdds

3120 ATGATT], TT TCTCAATTGI AAAAAAAAAA
3120 ATGATTIATY, AMNTATG

10 Klein et al., High-velocity microprojectiles for dehvenng nucleic acids into living cells. Nature,
327:70-73, 1987.

Koketal, A hoﬁlozygous deletion in a small cell lung cancer cell line involving a 3p21 region

with a marked instability in yeast artificial chromosomes. Cancer Res. 54:4183-4187, -
1994,

15 Komiya ef al, Allelic losses at loci on chromosome 10 are associated with metastasis and

progression of human prostate cancer. Genes Chromo. Cancer 17:245-253;1996.
Kwoh et al., Proc. Nat. Acad. Sci. US4, 86: 1173, 1989.
Kyte and Doolittle, J. Mol. Biol., 157(1):105-132, 1982,
Le Gal La Salle et al., Science, 259:988-990, 1993,
20 Lee et al, Human retinoblastoma susceptibility gene: cloning, identification, and sequence.
Science, 235:1394-1399, 1987.
Levin ef al,, Neoplasms of the central nervous system. In: Cancer: Pﬁnciple;s' & Practice of
Oncology, 4th ed., DeVita et al., eds., J.B. Lippincott Co., Philadelphia, 1993.
Levrero et al., Gene, 101:195-202, 1991.
25 Macejak and Sarnow, Nature, 353:90-94, 1991, - |
Manipulating the Mouse Embryo: A Laboratory Manual, 2nd’ ed., Hogan ef al., eds., Cold
Spring Harbor Laboratory Press, 1994.
Mann ef al, Construction of a retrovirus packaging mutant and its use to produce helper-free
defective retrovirus. Cell, 33:153-159, 1983.
30 Markowitz ef al., J. Virol., 62:1120-1124, 1988,
Merrifield, Science, 232: 341-347, 1986



(2) | NFORMATI ON FOR SEQ I D NO. 3: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH. 1962 base pairs (B) TYPE: nucleic acid (O
STRANDEDNERS8/38p7g| e . (D) TOPOLOGY: |inear ( RCYUSESESSICE
DESCRI PTION: SEQ I D NO 3: GCGAGGGAGA TGAGAGACGG CGGECGGCCAC GGCCCAGAGC
CCCTCTCAGC GCCTGTGAGC . 60  AGOCGCGEH3 6CAGCGCCCT CGGGGAGCCG GOCGEGOGEC

GGCGGCGGCA GOGBCGGCGG 120 GCCTCGOCTC CTCGTCGTCT GTTCTAACCG GGCAGCTTCT
GAGCAGCMumite@ @A wngmon regidns GEHslatian/on CliGMLEEMET 5666000610

CTCGGCGGCT GCACCT GA AGCGGEOGECG  GOGGECOGOGG

CTCOGGGGAG G%P&%ig”"“@éﬁ ml TTGCCAG GGCTGGGAAC échgéoEAGAGE

TGCTCT CCAACAC GGOGGCGGCG GOGGOGRCAC GGGA
cm,%s&zm §60: 926’i§§h 1@53 -~

s
%ﬁ GTCTCTGCAA CCATCCAGCA

CATCAGOGAC OS6044435560, 199860 AGAGOCATTT OCATCCTGOA GAAGAAGOCT OGOCACCAGH

AGCTTCTGCC ATCTCTCTCC 720 TCCTTTTTCT TCAGCCACAG GCTCCCAGAC ATGACAGCCA

TCATCAAMytrsEPOZI08SC 780 AGAAACAAAA GGAGATATCA AGAGGATGGA TTCGACTTAG
éTCTG'-lI:E'?'\A ITAT 5 &‘ mgm’ In: % &TATTAT}% ATGGCGATT %% iAGACT TGA,&:G
ATTACAAGAT ARQEASIEz ddd Denkffdt, eds., Stoneham: Butterworth, pp. 494-513, 1988.
10 Nicolau and Sene, Liposome-mediated DNA transfer in eukaryotic cells. ' Biochim. Biophy&. Acta,
721:185-190, 1982.
Nihei et al., Localization of a metastasis suppressor gene(s) for rat prostatic cancer to the long
arm of human chromosome 10. Genes Chromosom. Cancer, 14:112-119, 1995,
Nishi ef al., Differential expression of two types of the neurofibromatosis type 1 gene transcripts
15 related to neural differentiation. | Oncogene, 6:1555-1559, 1991.
Paskind ef al., Dependence of moloney murine leukemia virus production on cell growth. Virology,
67:242-248, 1975.
PCT/US87/00880
PCT/US89/01025
20 Pease ef al., Light-generated oligonucleotide arrays for rapid DNA sequence analysis. Proc.
Natl, Acad. Sci. USA, 91:5022-5026, 1994, |
Peiffer ef al., Allelic loss of sequences from the long arm of chromosome 10 and replication
errors in endometrial cancers. Cancer Res., 55; 1922-1926, 1995,
Pelletier and Sonenberg, Nature, 334: 320-325, 1988.
25 Perales et al., Gene transfer in vivo: Sustained expression and regulatlon of genes mtroduced into the
liver by receptor-targeted uptake. Proc. Natl. Acad. Sci. 91:4086-4090, 1994,
Pershouse ef al., Analysis of the functional role of chromosome 10 loss in human glioblastomas.
" Cancer Res. 53:5043-5050, 1993,
Petersen ef al., ' Small-cell lung cancer is characterized by a high incidence of deletions on
30 chromosomes 3p, 4q, 5q, 13q, and 17p. Brit. J. Cancer 75:79-86, 1997,
Pignon et al., Hum. Mutat., 3: 126-132, 1994,
Racher et al., Biotechnology Techniques, 9:169-174, 1995,



WO 98/ 33907 PCT/ US98/ 00353
-102- TGTGCTGAGA GACATTATGA CACCGCCAAA TTTAACTGCA GAGTTGCACA GTATCCTTTT
1020 GAWG\IDA%0Y ACCCACCACA GCTAGAACTT ATCAAACCCT TCTGTGAASr/GShRasaCAA
1080 TGGCTAAGTG AAGATGACAA TCATGTTGCA GCAATTCACT GTAAAGCTGG AAAGGGACGG
1140 ACTGGTGTAA TGATTTGTGC ATATTTATTG SATCGGGGCA AATTTTTAAA GGCACAAGAG
1200 GCCCTAGATT TTTATGGGGA AGTAAGGACC AGAGACAAAA AGGGAGTCAC AATTCCCAGT
1260 QWT AEAIGEA-GSHATE$3CTAC CTGCTAAAAA ATCACCTGGA TTACAGACCC
1320 CTGE TGTTTCACAA GATGATGITT GAAACTATTC CAATGTTCAG TGGCGGAACT
1380 T&nmard,e@rraim @:WGMWT? WGTMGT n-
1440 CCCA AC TTTGAGTT

1500 GGTGAT TAENE oAk %@‘F&%@R"&%&%ﬁ
1560 TTTCACﬁITlg@@GTAAATAC GTTCTTCATA CCAGGACCAG AGGAAACCTC AGAAAAAGTG
1620 GAAAATGGAA GTCTTTGTGA TCAGGAAATC GATAGCATTT GCAGTATAGA GOGTGCAGAT

1689 Ammwmmwmmmmmnwmmm_“ -

1740 % TACTT CTCTCCAAAT TTTAAGGTGA AACTATACTT TACAAAAACA
1800 GTAGA TCC AGAGGCTAGC AGTTCAACTT CTGTGACTCC AGATGTTAGT
1860  GRGARESHAG. Dredkamsl 14-254658A48 T{9bsGACACCACTG ACTCTGATCC AGAGAATGAA

1920 CCITTTGATG AAGATCAGCA TACACABATT ACAAAAGTCT GA
1962  RemisgteORBhamecertionl Sticaces) 15th ed; pp. 1035-1083 afid- (EFNCSBO.

Sﬁﬁéﬂ%ﬂ G al, Loss of)h %‘4 1? o ba chosome 10 s WMPE
l'i gear morphologically malignant meningioma progressmn. Cancer Res., 53:2386-2392, 1993,
Rich ef al., Hum. Gene Ther., 4:461-476, 1993.
Ridgeway, Mammalian Expression Vectors, In: Vectors: A Survey of Molecular Cloning Vectors and
Their Uses, Rodriguez ef al., eds., Stoneham: Butterworth, pp. 467-492, 1988.
Ritland et al., Region-specific loss of heterozygosity on chromosome 19 is related to the
15 mofphologic type of human glioma. Genes. Chromo. Cancer, 12:277-282, 1995.
Rosenfeld ef al., In vivo transfer of the buman cystic fibrosis transmembrane conductance regulator
gene to the airway epithelium. Cell, 68:143-155, 1992.
Rosenfeld ef al., Science, 252:431-434, 1991.
Roux et al., A versatile and potentially general approach to the targeting of specific cell types by
20 . retroviruses: Application to the infection of human cells by means of major histocompatibility
complex class T and class II antigens by mouse ecotropic murine leukemia virus-derived
viruses. Proc. Nat'l Acad. Sci. USA, 86:9079-9083, 1989.
Rubio et al., Analysis of the neurofibromatosis 2 gene in human ependymonas and astrocytomas,
| . Cancer Res., 54:45-47, 1994, _— .
25  Russell and Rubinstein, Tumors of the neuroepithelial 6rigin, In: Pathology of Tumors of the
Nervous System, 5th ed., Williams and Wilkins, eds., pp. 82-219, 1989.
Sambrook ef al., In: Molecular Cloning: A Laboratory Manual, 2d Ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1989.
'Sanchez et al., Tumor suppression and apoptosis of human prostate carcinoma mediated by a
30 genetic locus within human chromosome 10pter-q11. Proc. Natl. Acad. Sci. US’A, pD-
2551-2556, 1996.
Sarver, et al., Science, 247:1222-1225, 1990.



(xi) SEQUENCE DESCRI PTION: SEQ ID NO 4: CCGCCCGECCG CCAGGECCCGG GECCCCCTCC

AGCCTGCGGA GGAGGCCGCG CCGCCCGCCG 60 CTCCTGCCGT CTCTCTCCTC CTTCCTCTCC
AGCCACCGHYO 98BIMENCAT GACAGCCATC 120 ATCAAGGAGA TCGTCRCEAISIBPIISRAAAGG
CGCTACCAGG AGGATGGGTT CGACTTGGAC 180 TTGACCTATA TTTATCCCAA CATTATTGCT
ATGGGGTTTC CTGCAGAAAG ACTTGAAGGC 2785 - GTATACAGGA ACAATATTGA TGATGTAGTA
AGGTTTTTGG ATTCAAAGCA TAAAAACCAT 300 TACAAGATAT ACAATCTGTG TGCTGAAAGA
MTTATWM@@MJEW&ME%%%ﬁ%H@m
CCACCACAGC T TT CCAA :
GATGACAATC Aﬁg}%%@% 480 AAAGCTGGAA AGGGACGAAC TGGTGTAATG
ATTTGTMCM'%TM Oudntitatib

76 Ahenotypicodtalysik é&@ﬁ@ﬁfﬁgﬁgﬁ%@% c
TATGGGGAAG TAAGGACCAG. AGACAAAAAG typl‘zeooy‘“x JECSF\AD 987339 shrlg 4 Bighly

PCT/ US98/ 003 parallel molecular bar-coding strategy. Nature Genetics 14:4500456, 1996GAGTAACTA
AT RACCAR SR Ctcer PR EACAPIABRTBNTOA AACTATTCCA 720 ATGTTCAGTG
AT T O T A ACACA e Bt e Rt ohromgtome [ jovolved i,
CAGCCATTGC Celintiztons. (farerChravosomAGamerJ12R5SABIAMITS, GAACAAGATG 1900
GAAACCT IR AT RAGT SRR AP TR B A HSPRIEHES, Jop AR TEROTRBSTIG HGvolvero 2
AGTATAGAAC GLfichiendmds, Denes Clonty. Coticer, $2:955 H6iIdos C AAVMAAATGAT 1080
10 Stewart and Young, Solid Phase Peptide Synthesis, 2d. ed., Pierce Chemical Co., 1984.
Stratford-Perricandet and Perricaudet, Gene transfer into animals: the promise of adenovirus. In:
Human Gene Transfer, O. Cohen-Haguenauer efal., eds., John Libbey Eurotext, France, pp.
51-61, 1991.
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CTCGACAAAG CAAATAAAGA CAAGGCCAAC CGATATTTTT CTCCAAATTT TAAGGTGAAG 1140
CTGTACTTCA CAAAAACTGT AGAGGAGCCA TCAAACCCGG AGGCTAGCAG TTCAACTTCT 1200
GTGACGCCHO 98R3ATAGT GA CAATGAACCT GATCATTATA GATATTCTGA CAGEATTSSARo3s3 1260

TCTGACCCAG AGAATGAACC CTTTGATGAA G _ _ 1291
(2) 1 NFORMATION FOR SEQ I D NO. 5: ~96-(i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 742 am no aci ds (B) TYPE: am no acid (O

STRANDWBIKERS:. al,, Proc. Nat'l Acid). .S'EUZMXB‘EBQIZLMQZ (xi) SEQUENCE -

DESCRI O\I EQ | D NO Pro Arg Pro Al a Arg Ser Arg Pro Pro Leu
Ala Ar J %_qngn-uctlonl of a 600 ln{obase 0931%1 d clone contig and gespration of a

20 i %*ﬁbhﬁ‘*“%@“? wifortidg o il o Sl ol (T30 oy

Ar s G yhuap hromosomd Bp2M3a IpeogréisOtoward the isolation38f a lung cancer
4gq{ €] Thr Ar ggrAIaLeuGIyArgAqu/sAIaGlnPheSer gro_
o3 CanceF Res. s6487-1454, 1696, 60 leu Gy Ser Cys Ser:Hs:

ASP Gl efiBiegt Poicdhatpfive Jgﬁgoﬁ%%cglé‘?/w@e Blongmisy B 9825%17 . Aa

AI a A'WOr88/10951, Gingeras ef al. Aa A AI Ay Ala Aap S ay Ser
Q er GI n Arg Leu a a a a a Pro Ser :
22 WO 88766700, g y

100 110 Arg-Pro Ala Cys Ay dy
Ay Sefyddom %prér Leu Phe 115
12)6 W Oﬁd ﬁf@D ﬁ l‘tg@a Phe Ser Asn Arg Ala Ala Ser Ser Ser Al a

Ser Prwofig wtbl,gA@bearance of b-lacthdifdse activity in animal cells! 8pon liposome mediated gehé©

Gy Ser A Leu Gy Ar GuProAIaGuAIaArgArgArgArg
Yoot rgtransi%r Gene, 1087-94g1980

* Wong ef al., Increased expression of the EGF receptor gene in malignant gliomas is invariably
associated with gene amplification. Proc. Natl. Acad. Sci. USA, 84:6899-6903, 1987.
'Wu and Wu, 4dv. Drug Delivery Rev., 12:159-167, 1993,
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0 Yamaguchi ef al., Differential expression of two ﬁﬁrbblast growth factor-receptor genes is
associated with malignant progression in human astrocytomas. Proc. Natl, Acad. Sci.
US4, 91:484-488, 1994,

Yang et al., In vivo and in vitro gene transfer to mammalian somatic cells by particle bombardment.
Proc. Natl. Acad. Sci. USA, 87:9568-9572, 1990.

5 Zelenin et al, High-velocity mechanical DNA transfer of the chioramphenicol acetyltransferase gene

into rodent liver, kidney and mammary gland cells in organ explants and in vivo. FEBS Lett,
- 280:94-96, 1991.



WO 98/ 33907 PCT/ US98/ 00353

-104- 150 155 160
Ar g ArgVP§8’E§97Pro Leu Leu Gu Arg Ay Ay Gu A a Al a APCTAISES/00353

165 170 175 Ala Ala Ala Ala Ala Al a
Ala Pro Ay Arg Ay Ser Qu Ser Pro vaP? - 180

185 190 Th Ala Ay Asn Ala Gy Qu Leu
Val Ser Pro Leu Leu %@ﬁcg%:sp\&gs 200. _

205 (1)%35’)&913‘3@1%%&0}“9 Arg Arg Arg Arg Arg Hi s. I'l'e An Ay Pro Qy
210 220 ‘Pra Val Leu.Asn Leu Pro
Ser Ala A a(lAIAPWIaAMo Pro Val Ala Arg . 225 230

235 (A) m4§§:§:m of /RegepEdy (Thg mia'eAf%Fnoﬁ Tsxfse y Ser Arg Ser-

A u Asp Tyr Ser 45 : 50

255 Ser @Hbgkg ﬁft Ha® eé?%Ala Arg.Pro Leu Ala Ala u Gu
260 (D) sTAMEh Texas 270 - Lys dn Ala dn Ser Leu
G n Pro Ser Ser(EecouNTRYArugaSer Ser Hi s - 275 . 280
285 Tyr Pr mAleasmacm (EXP) :SEB7@ n AI a Ala Ala-Qu Arg Gy Ala Ser
290 Ala Thr Ala Lys Ser Arg
Alalle Ser Il efelhl %ﬁr" ﬁr"r@“ 305 . - 310
315 (c mﬁgal Lake An Leu Leu Pro Ser Leu Ser Ser Phe
Phe Phe Ser Hi s{pr §TATE: Utah 325 330
335 Leu PrcE)ASpUNMRY: TW8A Ala |le Ile Lys Qu Ile Val Ser Arg Asn Lys

340 (F) POSPAL CODE (2IP): 84108 350
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{ii) TITLE OF INVENTION: A TUMOR SUPPRESSOR DESIGNATED TSIOQ23.3
(1ii) NUMBER OF SEQUENCES: 21

{iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
{B) COMPUTER: IBM PC compatible
{C) OPERATING SYSTEM: PC-DOS/MS-DOS
{D) SOFTWARE: PatentIn Release #1.0, Vérs;on #1.30 (EPO)



Arg Arg Tyr Gn Gu Asp Gy Phe Asp Leu Asp Leu Thr Tyr Ile Tyr

355 360 365 Pro Asn Ile Ile Ala Mt
Gy Phe wummmve u Arg Leu du dy Vval 370 PCT/US98/00353 375
380 Tyr Arg Asn Asn Ile Asp Asp Val Val Arg Phe Leu Asp Ser Lys His
385 390 ~ 98395 © 400 Lys
Asn Hi s Tyr LysIIeTyr AsnLeuQ/sAlaGIuArgHisTyr Asp

405 Thr Ala Lys Phe Asn Cys
Arg Val Na‘@ﬁﬁ?}]@%ﬁ& %%%P 42|0 )
425 vi) PRIOR AP TION oGInLeuGIuLeuIeLysProPe'
Cys Gu ASIEg ) APPLICATION mmsnﬂ351s 08/791,115 440

445 dn Tr(p) lrT0ISR DACEY SpAMERIASH HsVal Ala Alalle Hs q/s Lys
450 455 460 Ala Ay Lys @y Arg Thr
Gy Val C}/ r_Leu Leu H's - 465 : 470 .
475 @ Iroa Gy F&%cﬁ Q ID NO{ b Qy Lys Phe Leu Lys Ala Gn Gu Al a Leu .
Asp Phe Ty V\bg Xif,gmhcn CHARACTERISTICS: 485 490

495 HENGTH: 403 amino acids _ '

PCT/ US98/ 00353 (B) TYPE: amino acid - 105 - Val Arg Thr.
Arg Asp Lys Lys (& \STRANDELNES${ e Pro Ser A n Arg Arg ' 500 -
505 (D) 'TQPOPOGY: limear \ja| Tyr Tyr Tyr Ser Tyr Leu Leu Lys Asn
H's Leu As .5 . 520 525 .
Pro Val Q Eéﬁ B BEIGRE PT_ION'I\/é'?Q Vet "Ehd G u Thr Ile Pro Met - 530
535 Met Thr Alab4fe Ile I.ﬁh@lﬁ&ile@fé’l Gley AdYy ALY Ly8SKrd nglf}: Phe Val

Val Cys d nllLeu Lys 5 10 550

560 '

Gln Glu Asp Gly Phe Asp Leu Asp Leu Thr Tyr Ile Tyr Pro Asn Ile
20 25 30

Ile Ala Met Gly Phe Pro Ala Glu Arg Leu Glu Gly Val Tyr Arg Asn
: 35 40 45

Asn Ile Asp Asp Val Val Arg Phe Leu Asp Ser Lys His Lys Asn His
50 55 60

Tyr Lys Ile Tyr Asn Leu Cys Ala Glu Arg His Tyr Asp Thr Ala Lys
65 70 75 ' 80

Phe Asn Cys Arg Val Ala Gln Tyr Pro Phe Glu Asp His Asn Pro Pro
85 90 95

Gln Leu Glu Leu Ile Lys Pro Phe Cys Glu Asp Leu Asp Gln Trp Leu
100 105 110

Ser Glu Asp Asp Asn His vai Ala Ala Ile His Cys Lys Ala Gly Lys
115 120 125

Gly Arg Thr Gly Val Met Ile Cys Ala Tyr Leu Leu His Arg Gly Lys
130 135 140

Phe Leu Lys Ala Gln Glu Ala Leu Asp Phe Tyr Gly Glu Val Arg Thr
145 150 155 160

Arg Asp Lys Lys Gly Val Thr Ile Pro Ser Gln Arg Arg Tyr Val Tyr
165 170 175

Tyr Tyr Ser Tyr Leu Leu Lys Asn His Leu Asp Tyr Arg Pro Val Ala
180 185 180

Leu Leu Phe His Lys Met Met Phe Glu Thr Ile Pro Met Phe Ser Gly
185 . 200 205

Gly Thr Cys Asn Pro Gln Phe Val Val Cys Gln Leu Lys Val Lys Ile
210 215 220

Tyr Ser Ser Asn Ser Gly Pro Thr Arg Arg Glu Asp Lys Phe Met Tyr
225 230 235 240

Phe Glu Phe Pro Gln Pro Leu Pro Val Cys Gly Asp Ile Lys Val Glu



Val Lys Ile Tyr Ser Ser Asn Ser Ay Pro Thr Arg Arg A u Asp Lys

565 570 575 Phe I\/bt Tyr Phe G u Phe
Pro Gn PY®%¥%%r o val oys Ay Asp lle éT 8/00353

585 590 Lys Val Gdé Phe Phe Hi s Lys GI n Asn Lys Met
Leu Lys Lys Asp Lys 595 600 605
Met Phe H's Phe Trp Val Aﬁrg Thr Phe Phe 1|1 Pro Ay Pro d 610
615 620 Thr Ser Qu Lzys Val Gu Asn d Ser Leu Cys
Asp G n G Uphé @nh8SEis Lys @A Asn Lys Met Leu LysOB{k Asp Lys Met Phe i35 '

640 Ser Ile Q/s Seo Ile u Arg Akes Asp Asn Asp Lyg76d u Tyr Leu Val
645 655 Leu Thr Leu Thr Lys Asn
Asp Leu Aspph?s?rﬂl E%ﬁn% %ngsl Bro Gly Pro Glu Glu ThyFer Glu Coe
665 Asn Ar yr Phe Ser Pr ?%Rsn Phe Lys Val Lys
Leu Tyr PheI. DvahY6lu Asn Gly Ser L84 Xys Asp Gln Glu Ile A ser Ile cys 685
Thr Val gwsﬁro Ser Asrl{ Proz@lr,uy pSer Ser Seo . Thr- Ser. \e/alys . 690
695 700 Thr Pro Asp Val Ser Asp Asn Qu Pro Asp Hi s
Tyr Arg Tyr SgérIlgsﬁlu Arg Ads Asp Asn Asp Lys Glu/Tyxr Leu Val Leu Thr Lew15 .

720 - ThP%Fhr Asp Ser Asp®¥to Gu Asn Gu B Phe Asp Gu A An Hs
725 Thr Lys asy' 3% Leu Asp Lys Ala Asn & LE&B%\\]& Lys Val
740 (2) | NFORMATI ON FORZSEQ T D NG 6 né’% A ‘% iﬁA TERI STI CS:
(A) LENGTH: 645 ami no acids (B) TYPE: am no acid : (O

STRANDEDNESShe Ser Pro Asn (Hbp T¥3P@ebOAys Lemaamc Phe Thexiys SEQUENORL:
DESCRI PTI ON:  SEQ | D N@£06:

Glu Pro Ser Asn Pro Glu Ala Sex Ser Ser Thr Ser Val Thr Pro Asp
355 360 . 365

Val Ser Asp Asn Glu Pro Asp His Tyr Arg Tyr Ser Asp Thr Thr Asp
370 375 380

Ser Asp Pro Glu Asn Glu Pro Phe Asp Glu Asp Gln His Thr Gln Ile
385 390 ' 395 400

Thr Lys Val

{2) INFORMATION FOR SEQ ID NO: 2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 3160 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

CCTCCCCTCG CCCGGCGCGE TCCCGTCCGC CTCTCGCTCG CCTCCCGCCT CCCCTCGGTC 60
TTCCGAGGCG CCCGGGCTCC CGGCGCGGCE GCGGAGGGGG CGGGCAGECC GGCGGGCGET 120
GATGTGGCAG GACTCTTTAT GCGCTGCGGC AGGATACGCE CTCGGCGCTG GGACGCGACT _ 180.
GCGCTCAGTT CTCTCCTCTC GGAAGCTGCA GCCATGATGG AAGTTTGAGA GTTGAGCCGC 240
TGTGAGGCGA GGCCGGGCTC AGGCGAGGGA GATGAGAGAC GGCGGCGGCC GCGGCCCGGA 300
GCCCCTCTCA GCGCCTGTGA GCAGCCGCGG GGGCAGCGCC CTCGGGGAGC. CGGCCGECCT 360
GCGGCGGCGG CAGCGGCGGC GTTTCTCGCC TCCTCTTCGT CTTTTCTAAC CGTGCAGCCT 420
CTTCCTCGGC TTCTCCTGAA AGGGAAGGTG GAAGCCGTGG GCTCGGGCGG GAGCCGGCTG 480
AGGCGCGGCG GCGGCGGCEE CGGCACCTCC CGCTCCTGGA GCGGGGGGGA GAAGCGGCGG 540
CGGCGGCGGC CGCGGCGGCT GCAGCTCCAG GGAGGGGGTC TGAGTCGCCT GTCACCATTT 600

CCAGGGCTGG GAACGCCGGA GAGTTGGTCT CTCCCCTTCT ACTGCCTCCA ACACGGCGGC 660



ArgGIuThrAIaAIaAIaThrAIaGInSer Pro Ser G n Arg Leu Ala 1

5 15 Ala Ala Ay Ala Ala Pro
Ser dy V@837 pr o G y dy Ay Ay dy WD 98/ 3390 PCT/US98/00353 -

PCT/ US98/ 00353 -106-

20 25 -100 30 Ser dy Qy Gly Pro Arg Leu
Leu Val Val Cys Ser Asn Arg Ala Al a S av L N G40 :
B er eu Au Arg G u

f_)' 0 G%%Es&éés%&c%ga@ gcféc%sgscy cgsi‘m‘?x\r cc'rccg;?%: AfY:céccigCﬁcg& a Ar6°Ar g Leu

H s Lelcakeecdoey b&!d:c&tbtﬁé&@s)tcé& \eceecddace CAGCCGTTCG GAGGaTTK'Pr

75 GQu Ala Ala Ala Ala A yArg_GIySer Au

Ser Pr @qu'pfrqnq:p CCATTCCGCT GCCGCCGCTG CCBBGCCTCT GGCTGCTGAG GAGANBCAGG 840
u Leu Leu Ser Pro Leu Leu Leu
igo éclcg.s GCT Gcgmci%;acc XGCAGCCGCC GcAZCAGcg&dr'mccccﬁcg BCGETERAGAN g A% Arg

Arg Ar Gsobhflcddce dlackbdeaChycddnlch? \erREGsc 120
125 Val Leu Ser Leu Pro Ser Ala Al a m%c P;h“r cecﬁT%a ArgsoAI a

130 TGCAGAAGAR GCCCCEJEAC CAGCAGCTTC TGccA'rcrﬂ:m:chrccﬁrm herréhécd a 1’32}0 Ay

Ay SerAcéagCT S AGACAT&ZECB\TXr Pro- Ser Ser 150 :
155 CAASCAGATCAT éﬂ’ﬁFﬁG@é‘F PAARGEREATAr g 18 Leu
175 " SoEflel ihercons T sl womip paregged]) jusor,
180  GATTTCCTGC AGAAAGRSTT GAA.GGCGTAT ACAGGAAciQOrATrGA'ﬂm éd’ﬁTAh@GIVal {doa Gy
Gn A a’i‘TéngGIé'ITg A%A%Cﬁé&AGAXcéIT%Ach ;Gﬁrz?rp.cm TCTTTGTGCT GAAAGACATT 1260
ATGACACCGC CAAATTTAAT TGCAGAGTTG CACAATATCC TTTTGAAGAC CATAACCCAC 1320
CACAGCTAGA ACTTATCAAA CCCTTTTGTG AAGATCTTGA CCAATGGCTA AGTGAAGATG 1380
ACAATCATGT TGCAGCAATT CACTGTAMAG CTGGAAAGGG ACGAACTGGT GTAATGATAT 1440
GTGCATATTT ATTACATCGG GGCABATTTT TAAAGGCACA' AGAGGCCCTA GATTTCTATG 1500
GGGAAGTAAG GACCAGAGAC AAARAGGGAG TAACTATTCC CAGTCAGAGG CGCTATGTGT 1560
ATTATTATAG CTACCTGTTA AAGAATCATC TGGATTATAG ACCAGTGGCA CTGTTGTTTC 1620
ACAAGATGAT GTTTGARACT ATTCCAATGT TCAGTGGCGG AACTTGCAAT CCTCAGTTTG 1680
TGETCTGCCA GCTARAGGTG AAGATATATT CCTCCAATTC AGGACCCACA CGACGGGAAG 1740
ACARGTTCAT GTACTTTGAG TTCCCTCAGC CGTTACCTGT GTGTGGTGAT ATCAAAGTAG 1800
AGTTCTTCCA CAAACAGAAC AAGATGCTAA AAAAGGACAA AATGTTTCAC TTTTGGGTAA 1860
ATACATTCTT CATACCAGGA CCAGAGGAAA CCTCAGAAAA AGTAGAAAAT GGAAGTCTAT 1920
GTGATCAAGA AATCGATAGC ATTTGCAGTA TAGAGCGTGC AGATAATGAC AAGGAATATC 1980
TAGTACTTAC TTTAACAAAA AATGATCTTG ACAAAGCAAA TAAAGACAAA GCCAACCGAT 2040
ACTTTTCTCC ARATTTTAAG GTGAAGCTGT ACTTCACAAA AACAGTAGAG GAGCCGTCAA 2100
ATCCAGAGGC TAGCAGTTCA ACTTCTGTAA CACCAGATGT TAGTGACAAT GAACCTGATC 2160
ATTATAGATA TTCTGACACC ACTGACTCTG ATCCAGAGAA TGAACCTTTT GATGAAGATC 2220
AGCATACACA AATTACAAAA GTCTGAATTT TTTTTTATCA AGAGGGATAA AACACCATGA 2280
ARATARACTT GAATAAACTG AAMATGGACC TTTTTTTTTT TAATGGCAAT AGGACATTGT 2340
GPCAGATTAC CAGTTATAGG AACAATTCTC TTTTCCTGAC CAATCTTGTT TTACCCTATA 2400
CATCCACAGG GTTTTGACAC TTGTTGTCCA GTTGAAAAAA GGTTGTGTAG CTGTGICATG 2460
TATATACCTT TTTGTGTCAA AAGGACATTT AMAATTCAAT TAGGATTAAT AAAGATGGCA 2520
CTTTCCCGTT GTGGAGACAG ACTGATGTGT ATACGTAGGA 2580

TTATTCCAGT TTTATARAAA



195
I'le
220
225
Asp
245
.Phe
265
Leu
Arg
295
Arg
320
325
Ile
345

Ser

Ile H's
WO 98/ 3

-107-
370

395

Asn Asn

e Leu

Met Thr Ala lle

200

205

Thr Ala Lys Ser Arg Ala

A@n Lys Lys Pro Arg H s 210 215
Leu Leu Pro Ser Leu Ser Ser Phe Phe Phe SHCHPSI8A3S3L oy
230 235 240 Pr

250

Ile Asp Asp Val

Val

255

Ile Lys Gu-lle vatOkz, Arg Asn Lys Arg
Arg Tyr

Lys Hi s Lys

Gn du Asp (3 y

AS P fiSd Eﬁbﬁ?%ﬁ? %&d&&;@?‘ GA%G?GG%AaWC&MG 3#%"9%%“& a &40 g

G ueTdcpchrdc TRECCCTTTG CACTTGTEED AACAGATAAG TTTGGAGT@(B%CTAAGAGAG
Arg Phe Leu Asp Ser

2700

GTTTCCGARA Gsrrrrsem CCATIRPARH SRR CRRIARGAC ABCRARSCGYs Arréi: du
THHTTRAECNS RS PR DRICEE TS, (8%

TTACACACAC c'rT'rc'i'&@AG CATGCTACAG TTATTARRAOGGACATREGR Ehﬂnﬁd&cbeu Gelig Leu

HISA&%@&Tﬁ%%é

Lys Pro Phe Cys A u Asp Leu Asp G n

GCTGTCACTG CITGTTGETI GCGCHWH@TEEETTSBBAGQAUTK$ﬂﬁGﬂs$TAAGHAhaﬂﬁcmal

2bao Al a

(0]

285
90

' : 365
%%;AIG_&SA éITgAATCTGT ATTGGGG%?\?: AGGAATGAAC CTTCTGCA§C6 %TCTTAA%/ Ugggp 00353

ccacaniich h&@GA@A&‘Aﬁ&ﬂAﬂHTG%YATK%ETMEA M&&éﬁ'&?&%}i’gﬁtet%ﬁgg' ,SAI Qr g

G n G UAGUATATARA Asxs@necﬂ'ysrrcﬂqm&s LAM‘&GGCTTG BEACATTATA AAAATTGACA 39@20

400
ATGATTTATT AAATATGTTT TCTCAATTGT AAAAAAAAAA

(2) INFORMATION FOR SEQ ID NO: 3:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 1962 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION:

GCGAGGGAGA
AGCCGCGGGG
GCCTCECCTC
GGTGGAAGAA
CTCCTGGAGC
TCGCCTGTCA
CCTCCAACAC
CCeeTCCaCCE
CGCTGCGAGG
GCTGAGGAGA
CCGGCTGCGE
AGAGCCATTT
TCCTTTTTCT
AGAAACAARA
ARTATTATTG

GATGATGTAG

TGAGAGACGG
GCAGCGCCCT
CTCGTCGTCT

GCCGTGGGCT

SEQ ID NO: 3:

CGGCGGCCAC GGCCCAGAGC CCCTCTCAGC

CGGGGAGCCG GCCGGGCGGC GGCGGCGGCA

GTTCTAACCG

CGAGCGGGAG

GGGGGGGAGA AGCGGCGGCE

CCATTGCCAG
GGCGGCGGCG
CCGCCGCACC
ATTATCCGTC

AGCAGGCCCA

GGCTGGGAAC
GCGGCGGCAC
CCCCCTGGCC
TTCTCCCCAT

GTCTCIGCAA

TCCAGGGCCA AGCGGCAGCA

CCATCCTGCA

TCAGCCACAG

GAAGAAGCCT

GCTCCCAGAC

GGAGATATCA AGAGGATGGA

CTATGGGATT

TAAGGTTTTT

TCCTGCAGAA

GGATTCAAAG

GGCAGCTTCT
CCGGCGCAGE
GCGGCCGCGE
GCCGGAGAGT
GTCCAGGGAC
CGGGCTCCGE
TCCGCTGCCT
CCATCCAGCA
GAGCGAGGGG
CGCCACCAGC
ATGACAGCCA
TTCGACTTAG
AGACTTGAAG

CATAAAAACC

GAGCAGCTTC
CTCGGCGGCT
CTCCGGGGAG
TGCTCTCTCC
CCGGGCCGRT
AGGCCGCCEE
CGGCTGCCAG
GCCGCCGCAG

CATCAGCGAC

AGCTTCTGCC.

TCATCAAAGA
ACTTGACCTA
GTGTATACAG

ATTACAAGAT

GCCTGTGAGC
GCGGCGGCGE
GGAGAGAGAC
GCACCTCCCG
GGGGTCGGAG
CCTTCTCCTG
GTTAAGCCTC
AGGAGGCAGC
GCCTCTGGCT
CAGCCATTAC
CGCCRAGTCC
ATCTCTCTCC
GATCGTTAGC
TATTTATCCA
GAACAATATT

ATACAATCTA

3160

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200

960



Arg Thr Arg Asp Lys Lys Ay Val Thr Ile Pro Ser Gn Arg Arg Tyr

405 : 410 415 Val Tyr Tyr Tyr Ser Tyr
Leu Leuwg9s/3a907 Hi s Leu Asp Tyr Arg Pro RCT/US98/00353

425 ' 430 Val Ala Leu Leu Phe His Lys Met Met Phe Qu
Thr Ile Pro Met Phe 435 -102- 440

445 Ser Ay Ay Thr Cys Asn Pro A n Phe Val Val Cys @ n Leu Lys. Val

450 TGTGCTGAGA GACATmA CACCGCCAAA TTTAACTGRE(SAGTTCCACASGTATECTYTT Ser 1@ Asn

295 YeaRERcchth ASclatlay ShaRRed SaflBicoon, T RREAAGR TITRAERAR | ou 1090 val

Oys G YrehSPraldr AAGATGACAR TCATGTTGCA GCAATTCAABSTARAGCTCE AAceeaced 90 1140

495 Val Qu Phe Phe H's Lys A n Asn Lys Met Leu Lys Lys Asp Lys Met
500 ACTGGTGTAA TGATTTEIHC ATATTTATTG CATCGGGGBAG\ATTTTTMEGGWARGEG Trpaag  Asn
Thr Phe Phe IIe Pro 3 Pro Gu du Thr 520
525  GCCCEAGAET TN @W%@%GM @"E?céch@!‘ | e. ¥&§P Ser

530 B aaafpgcpcorddiCrfithaRbéc || o AT
CAGAGGCGCT ATGTATATYA TTATAGCTAC CTGCT. TCACCT T c 0
Ala Asp Asn Asp Lys u Tyr Leu Val Leu

555 ‘GTGGCACTGC TGTTTCAMMA GATGATETOT mﬂadﬁmrtmm'mmp'rmmm Lyswdoa Asn
Lys Asp Lys Ala Asn 565 570

575 TCCARTLCTG rAPIRECTRAT FFICCASHTPRRCETRARGE| TAIPITEET BATICAESAThr 1440 Thr
580

Pro G FRMss EepeRiin prrcazonas rragnersd ncaccaltl gitdtaldhih 7 Q18 AT

605 eswammmmfm é@m&&mﬁm&@aﬁ&mdﬁm dsxcahparSer fsgo Thr
610 615 620 Thr Asp Ser Asp Pro Qu
Asn G (FIPERCTIE FERTAEMIACASPHIQUTRATA SCREGACCAG AGIERAACCTC AGAARAAGTG  GREZ0

635 - GAARATGGAA GTCTTTST%Q\ TCAGGA%\FC IG&\%AJ&HTT]I’yéCA\éQ‘LTAGA GCGTGCAGAT 1680 645

AATGACAAGG AGTATCTTGT ACTCACCCTA ACAAAAAACG ATCTTGACAA AGCAAACAAA 1740
GACAAGGCCA ACCéATACTT CTCTCCAAAT TTTAAGGTGA AACTATACTT TACAAAAACA 1800
GTAGAGGAGC CATCAAATCC AGAGGCTAGC AGTTCAACTT CTGTGACTCC AGATGTTAGT 1860
GACAATGAAC CTGATCATTA TAGATATTCT GACACCACTG ACTCTGATCC AGAGAATGAA 1920

CCITTTGATG AAGATCAGCA TACACAAATT ACAARAGTCT GA 1962

(2) INFORMATION FOR SEQ ID NO: 4:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1291 base pairs
(B) TYPE: nucleic acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

CCGCCCGCCG CCAGGCCCGE GGCCGCCTGC AGCCTGCGGA GGAGGCCGCG éCGCCCGCCG 60
CTCCTGCCGT CTCTCTCCTC CTTCCTCTCC AGCCACCGGC TCCCAGACAT GACAGCCATC 120
ATCAAGGAGA TCGTCAGCAG AAACAAAAGG CGCTACCAGG AGGATGGGTT CGACTTGGAC | 180
TTGACCTATA TTTATCCCAA CATTATTGCT ATGGGGTTTC CTGCAGAAAG ACTTGAAGGC 240
GTATACAGGA ACAATATTGA TGATGTAGTA AGGTTTTTGG ATTCAAAGCA TAAAAACCAT 300
TACAAGATAT ACAATCTGTG TGCTGARAGA CATTATGATA CCGCCAMATT TAACTGCAGA’ 360
GTTGCACAGT ATCCTTTTGA AGACCATAAT CCACCACAGC TAGAACTTAT CARACCCTTT 420
TGTGAAGATC TTGACCAATG GCTAAGTGAA GATGACAATC ATGTTGCAGC AATTCACTGT 480
AAAGCTGGAA AGGGACGAAC TGGTGTAATG ATTTGTGCAT ATTTATTACA TCGGGGCAAA 540

TTTCTAAAGG CACAAGAGGC CCTAGATTTC TATGGGGAAG TAAGGACCAG AGACAAAAAG 600



(2) | NFORMATI ON FOR SEQ ID NO. 7: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGIH 430 am no aci ds (B) TYPE: am no acid (O
STRANDEDNE$8/33907 (D) TOPOLOGY: |inear WO 98/PEFEp398/00353 -

PCT/ US98/ 00353 - 108 - (xi) SEQUENCE
DESCRI PTI ON: SEQIDNO? ProProKl’%AlaArgProGyAlaAlaQ/s Ser .

Leu Arg Arg Arg Pro

15, AhGr RN &&f@g@&@ IR %A%T%Asgﬂc{# %Tﬁsgg{v Ser g

20 rAIa

Il e || ecArgscéinr htmsACeAcISGECHTTIGTES TTTCACAAGA TGAT%&TTGA ARCTATTCCA 7519 :
45 Lys Arg Arg Tyr A n GQu Asp Ay Phe Asp Leu Asp Leu Thr Tyr Ile
50 ATGTTCAGTG GCGGARGTTG CAATCCTCAG TTTGTGGRGT GCCABFFANK §Gmsp.1r@ | | €789 a "Met

75 TomBoRA, Sl Bloflied bueaBier soremerar e V% g Phe

Leu As cABREATHER CTGTGTGCGE TGACATCAAA GIAGAGTTCT TCCACAAACA GAREhAGATG 900
95 H's Lys Asn His Tyr Lys Ile Tyr Asn Leu Cys Ala Gu Arg Hi s Tyr

100 CTAARAAAGG ACAAAATGTT TCACTTTTGG swmcm TCTTGAspccmssmCaGAgs Phesd\sn Cys
Arg Val_Ala Gn T Phe G u
129 adiponls MG AR RInEF peroTs AYRRBRIRRTRTES L AP ou

130 AGTATAGAAC GTGCAERPAA TGACAAGGAA TATCTA&AQ TCACTTTAAC AAAAAATGAT 1080

CTCGACAAAG CAAATAMAGA CAAGGCCAAC CGATATTTTT CTCCAAATTT TAAGGTGAAG 1140
CTGTACTTCA CAAAAACTGT AGAGGAGCCA 'TCAAACCCGG  AGGCTAGCAG TTCAACTTCT 1200
GTGACGCCAG ATGTTAGTGA CAATGAACCT GATCATTATA GATATTCTGA CACCACTGAC 1260

TCTGACCCAG AGAATGAACC CTTTGATGAA G ' 1291

{(2) INFORMATION FOR SEQ ID NO: 5:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 742 amino acids
(B) TYPE: amino acid
{(C) STRANDEDNESS:
{D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Ser Pro Arg Pro Ala Arg Ser Arg Pro Pro Leu Ala Arg Leu Pro Pro
1 5 10 15

Pro Leu Gly Leu Pro Arg Arg Pro Gly Ser Arg Arg Gly Gly Gly Gly
20 25 30

Gly Gly Gln Ala Gly Gly Arg Cys Gly Arg Thr Leu Tyr Ala Leu Arg
35 40 45

Gln Asp Thr Arg Ser Ala Leu Gly Arg Asp Cys Ala Gln Phe Ser Pro
50 55 60

Leu Gly Ser Cys Ser His Asp Gly Ser Leu Arg Val Glu Pro Leu Gly
65 70 75 80

Glu Ala Gly Leu Arg Arg Gly Arg Glu Thr Ala Ala. Ala Ala Ala Arg
85 90 95

Ser Pro Ser Gln Arg Leu Ala Ala Ala Gly Ala Ala Pro Ser Gly Ser
100 105 110

Arg Pro Ala Cys Gly Gly Gly Ser Gly Gly Val Ser Arg Leu Leu Phe
115 120 125

Val Phe Ser Asn Arg Ala Ala Ser Ser Ser Ala Ser Pro Glu Arg Glu
130 135 . 140 :

Gly Ser Arg Gly Leu Gly Axg Glu Pro Ala Glu Ala Arg Arg Arg Arg



Asp A n Trp Leu Ser u Asp Asp Asn H's Val Ala Ala Ile H s Cys 145

150 155 - 160 Lys Ala @y Lys Ay Arg
Thr Ay Waesi®eo7l | e Cys Ala Tyr Leu Leu PAIGESI8/00353 1

170 175 Hs Arg Gy Lys Phe Leu Lys Ala G n Gu Ala Leu
Asp Phe Tyr Qy 180 -104- 185 190
Au Val Arg Thr Arg Asp Lys Lys Ay Val Thr Ile Pro Ser @ n Arg

195 145 200 150 205 155 Arg Tyr Val TyF~5°I'yr Tyr Ser

Tyr Leu Leu_Lys Asn H. s Leu

220 Ar g M PoFalt g 130T E%‘g Iﬁﬁemf—‘d id %%’jg%y Viie A&fu’f‘@hr ?I e Pro

225 230 240 ) I\/Et
Phe Ser Gy athyailkhai{nsaAam RO pﬂanpfmmyakrg\/siy@ﬁ& &) seeUPro val

245 2360 18355 Lys VaI 189s |l e Tyr Ser Ser
Asn Ser Ay Pro Thr Arg Arg © 265
270 Lys Tbﬁenreeﬁeqwgﬁ?é‘ @3& “tﬁﬁe’“ﬁ 538 Ghuppe "é‘& g> S L?tyé'e‘t; y Asp
E?S — : 285 Ile Tys Val A u Phe Phé H s
ysS n n MSPJ\@E::&%:LA&% hY¥§ 20%Parg Arg AxPRis Ile Gln Gly Pro G2PS :

300 Lys Metz2i¥the Hi s Phe Trp 2isl Asn Thr Phe R28 Ile Pro Gly Pro Gu
305 310 du
Thr .Ser Gu H_IgsVE\?laF*e‘GPﬁnA&W GFX SSér A]-_%@ley%l%%és d% & VIaP'eMa A”g '
353% / 330 335 VO 98/ 33907 247
PCT/ US98/ 00 o Glu Ala Ala Gly Gly Gly Ser Arg Ser Glu As Ser ser Asp Ser
Ile Cys Sergﬁl e GI u ?Arga,% 5 As% Asy ypelfyssgﬂ SrTyru Le%%r zgg =
340 345 350 '

: Ser Pro His Ser Ala Ala Ala Ala Ala Arg Pro Leu Ala Ala Glu Glu

260 265 , 270

Lys Gln Ala Gln Ser Leu Gln Pro Ser Ser Ser Arg Arg Ser Ser His
275 280 285 .

Pyr Pro Ala Ala Val Gln Ser Gln Ala Ala Ala Glu Arg Gly Ala Ser
290 295 300

Ala Thr Ala Lys Ser Arg Ala Ile Ser Ile Leu Gln Lys Lys Pro Arg
305 310 315 320

His Gln Gln Leu Leu Pro Ser Leu Ser Ser Phe Phe Phe Ser His Arg
325 330 335

Leu Pro Asp Met Thr Ala Ile Ile Lys Glu Ile Val Ser Arg Asn Lys
340 : 345 ; _ 350

Arg Arg Tyr Gln Glu Asp Gly Phe Asp Leu Asp Leu Thr Tyr Ile Tyr
355 360 365 -

Pro Asn Ile Ile Ala Met Gly Phe Pro Ala Glu Arg Leu Glu Gly Val
370 : 375 380

Tyr Arg Asn Asn Ile Asp Asp Val Val Arg Phe Leu Asp Ser Lys His
385 390 : 395 400

Lys Asn His Tyr Lys Ile Tyr Asn Leu Cys Ala Glu Arg His Tyr Asp
: 405 ' 410 415

Thr Ala Lys Phe Asn Cys Arg Val Ala Gln Tyr Pro Phe Glu Asp His
420 425 . 430

Asn Pro Pro Gln Leu Glu Leu Ile Lys Pro Phe Cys Glu Asp Leu Asp
435 ' 440 445

Gln Trp Leu Ser Glu Asp Asp Asn His Val Ala Ala Ile His Cys Lys
450 455 460

Ala Gly Lys Gly Arg Thr Gly Val Met Ile Cys Ala Tyr Leu Leu His
465 470 475 480

Arg Gly Lys Phe Leu Lys Ala Gln Glu Ala Leu Asp Phe Tyr Gly Glu
485 490 495



B i T T R L -

Val Leu Thr Leu Thr Lys Asn Asp Leu Asp Lys Ala Asn Lys ASES\\

355 360 365 Ala Asn Arg Tyr Phe Ser
Pro Asn WQ¥3380N/3| Lys Leu Tyr Phe Thr 370 PCT/US98/00353 375

380 Lys Thr Val Qu GQu Pro Ser Asn Pro Au Ala Ser Ser Ser Thr Ser
385 390 - 105395 - 400 val
Thr Pro Asp Val Ser Asp Asn Qu Pro Asp His Tyr Arg Tyr Ser

405 410. 5 hr _Thr. Asp S As
Pro du Asnvﬁ &rg,r'rdxr RgB I@suLys Gly Val 411': Ile Pﬁéseg ;i.nr Arg rI!u:g P e£125 P

505 )
430 (2) | NFORMATI ON'FOR SEQ ID NO & (i) SEQUENKE CHARACTERI STI CS:

(A) LENGTH: 1y2 %41 bBgeTRaitys ser Tyr Leu Léd) Ly¥PEn BUCII8LARCTYr Arg (O
STRANDEDNESS: si ng#1& (D) 520POLOGY: |inear 525 (xi) SEQUENCE
DESCRIPTION: SEQ ID NO 8: CCTCCCCTCG CCCCECGCGS TCCCGICCEC CTCTCECTCG .
CCTCOCGCCT su Leu FheoR o RBARSRF W FEE Betepdste
GCGGAGGGEEG GGCC GECGGAE0GGET 120 - GATGTWECAG GACTCTTTAT . GCGCTGCGGC

AGGATACGCG i, gﬁ%n Pro GiB®ne FABFOAGHE ﬁEC’LQQT%C‘
GGAAGCTGCA SXCATGAT AAGITT: GITGAGCCEC 5855 240 TGTGA GGECCGEECTC
AGGCCGAGGGA GATGAGAGAC GGECEECEECC GraaEeececEa 300 GCCCCTCTCA GCCCCCTGTA

GCAGCCGCGG WlooxeXiecTyy oEeCEICEYe Thr Appdra@ycAesddd CAGCGECGEREC
GTTTCTCGCC TCCTCTTCGT CTPRYCTAAC coracaceet® - 420 CTTCOSTEGGC TTCTCCTGAA

AGGGAAGGT G

CGECEECEEC CACEECEECT GCAGCTCCAG GGAGEEEGTC TGAGTCGCCT GTCACCATTT 600

CCAGGCECTGG W%@C%AP@@?WYC%%C&W@TS REREEST Gé(gé PYAGERXEC 660

Met Phe His Phe Trp Val Asn Thr Phe Phe Ile Pro Gly Pro Glu Glu
610 615 620

Thr Ser Glu Lys Val Glu Asn Gly Ser Leu Cys Asp Gln Glu Ile Asp
625 630 635 . 640

Ser Ile Cys Ser Ile Glu Axrg Ala Asp Asn Asp Lys Glu Tyr Leu Val
645 o 650 655

Leu Thr Leu Thr Lys Asn Asp Leu Asp Lys Ala Asn Lys Asp Lys Ala
660 665 670 :

Asn Arg Tyr Phe Ser Pro Asn Phe Lys Val Lys Leu Tyr Phe Thr Lys
675 _ ‘ 680 o 685

Thr Val Glu Glu Pro Ser Asn Pro Glu Ala Ser Ser Ser Thr Ser Val
690 695 700

Thr Pro Asp Val Ser Asp Asn Glu Pro Asp His Tyr Arg Tyr Ser Asp
705 - 710 : 715 : . 720

Thr Thr Asp Ser Asp Pro Glu Asn Glu Pro Phe Asp Glu Asp Gln His
725 730 735

Thr Gln Ile Thr Lys Val
740

{2) INFORMATION FOR SEQ ID NO: 6:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 645 amino acids
(B} TYPE: amino acid
{C} STRANDEDNESS:
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

Arg Glu Thr Ala Ala Ala Thr Ala Gln Ser Pro Ser Gln Arg Leu Ala
1 5 10 : 15

Ala Ala Gly Ala Ala Pro Ser Gly Ser Arg Pro Gly Gly Gly Gly Gly



GECGEECEECG GCACATCCAG - GGACCCEEEC CGGITTTAAA CCTCCCGTCC GCCECCGECCG 720

CACCOCCOGT GGOCCGGGCT COGGAGGOCG CCGGRCGGAGG CAGCCGTTCG GAGGATTATT 780
CGTCTTCTO® $8@30FCOGCT GOCGOCGCTG CCAGGOCTCT GGCTGCTGAG GAGAARGSgiosss: 840
COCAGTCGCT GCAACCATCC AGCAGCOGCC GCAGCAGCCA TTACCCGGCT GOGGTCCAGA 900
GOCAAGCGGC GGCAGAGCGA GGGGCATCAG CTACCHECAA GTCCAGAGCC ATTTCCATCC 960
TGCAGAAGAA GOCCOGCOCAC CAGCAGCTTC TGCCATCTCT CTCCTCCTTT TTCTTCAGCC 1020
WD 98/ 33907 20 25 30  PCT/ US98/ 00353

- 110- ACAGGCTCCC AGACATGACA GCCATCATCA AAGAGATCGT TAGCAGAAAC AAAAGGAGAT
1080 ATCAARRGEAY Frodse ArgrdreErsavecet AEcie T FraTrEAta TAGTCCTCTT
1140 TACCTTTCTG TCACTCTCTT AGAACGHEGG AGTAGACGGA TASGAAAATG FCGTécC;TTT
1200 COCTGAGTATu AACAERT AQC LT 667 GAGOId G AT &1 A B T 3G, T

1257  (2) | NFGRVATI ON F%%QSE EgNQ 9:“;r (6 YA\_SEQMQ
CHARACTERISTICS: (A) LENGTH. 1084 base pai rs (OE)OG ;I;YPE:
nucl ei ¢ aci Bre Ala Gln Aly @&yrgJpmAkpEHiisSieu Srpghen Leu Glu Arg @GRy GIQP S

| i near g%xi) SEQUENCE DEXCRI PTI ON: SEQ |§5No 9: GAGACATARSC CAGCTCTTAA

ATCTACTTC GACHTI Tl GLETRVT e BT Cly e Gigger%{ﬁ CTTTTTTAGC

CATGAAAAAT TAGAAGITGA ACBETTGICT TTT _ TCEGGITTTG
[TTTGATTTT TGGITTTTGA CATAAAGTAC TTTAGITCTG 180 :
Ile Ala Arg Ala Gly Asn Ala Gly Glu Leu Leu Ser Pro Leu Leu Leu
100 105 110

Pro Pro Thr Arg Arg Arg Arg Arg Arg His Val .Gln Gly Pro Gly Pro
115 _ 120 125 '

Val Leu Ser Leu Pro Ser Ala Ala Ala Ala Pro Pro Leu Ala Arg Ala
130 135 : 140

Pro Glu Ala Ala Gly Gly Gly Ser Arg Cys Glu Asp Tyr Pro Ser Ser
145 - 150 155 160

Pro His Ser Ala Ala Ser Ala Ala Arg Pro Leu Ala Ala Glu Glu Lys
165 170 175

" Gln Ala Gln Ser Leu Gln Pro Ser Ser Ser Arg Arg Ser Ser His Tyr
180 185 1980

Pro Ala Ala Val Gln Gly Gln Ala Ala Ala Glu Arg Gly Ala Ser Ala |
195 200 R 205

Thr Ala Lys Ser Arg Ala Ile Ser Ile Leu Gln Lys Lys Pro Arg His
210 215 ~ 220

Gln Gln Leu Leu Pro Ser Leu Ser Ser Phe Phe Phe Ser His Arg Leu
225 230 235 240

Pro Asp Met Thr Ala Ile Ile Lys Glu Ile Val Ser Arg Asn Lys Arg
245 250 . 255

Arg Tyr Gln Glu Asp Gly Phe Asp Leu Asp Leu Thr Tyr Ile Tyr Pro
260 265 270

Asn Ile Ile Ala Met Gly Phe Pro Ala Glu Arg Leu Glu Gly Val Tyr
275 280 285

Arg Asn Asn Ile Asp Asp Val Val Arg Phe Leu Asp Ser Lys His Lys
290 295 300

Asn His Tyr Lys Ile Tyr Asn Leu Cys Ala Glu Arg His Tyr Asp Thr
305 310 315 320

Ala Lys Phe Asn Cys Arg Val Ala Gln Tyr Pro Phe Glu Asp His Asn
325 330 335

Pro Pro Gln Leu Glu Leu Ile Lys Pro Phe Cys Glu Asp Leu Asp Gln
340 345 350

Trp Leu Ser Glu Asp Asp Asn His Val Ala Ala Ile His Cys Lys Ala
355 360 365



TGATGTATAA ACCGTGAGIT TCTGITTTTC TCATATACCT GAATACTGIC CATGIGGAAG
TTACCTTTTA TCTTTACCAG TATTAACACA TAAATGGITA TACATAAATA CATTGACCAC

CTTTTATTRO W BICTATA GTGGGGAAAG CTTTCTTTTC ATAACTAGCT AATRST/US90100353

AAAGTATTCT TTTAGTTTGA TTGCTGCATA TTTCAGATAT TTCTTTCCTT AACTAAAGTA
CTCAGATATT TATCCAAACA TTATTGCTAT GGGATHPACT GCAGAAAGAC TTGAAGGCGT
ATACAGGAAC AATATTGATG ATGTAGTAAG GTAAGAATGC TTTGATTTTC TATTTCAAAT

ATTGATGTTT ATATT I I S ATTT CA -
CATACTTITGT GRPCEASE] %%&i&%&%%ﬁ%%&%%% N AL
"TAT ACATTACATA"
ATCAGGTACT TAFGRGAPR IEATIVECETAR1ACEGCATA Me v \REE THHT G GIHGERT VAR
TACCTGGATT GGATTACAGT GTGATT3IUG TCTTATTTCA TASHTGGGGA TTAGGCT'EAC_ID_\ s
AATCCTAGAG TTATT .CAGTTAAATT. . TATT.CACACT. AAGATGTGAT GACTAATACT -
GTATATTTTT %@@Aﬁﬁ Aﬁﬁt@’#ﬁ&‘h@% CRFATSFTAE MCWYG
AAGAATATTT GGTTGGTACA GAATATATAA AGGAATCGCT GGTGTTCCAA GGCTARTCCA -

CCTAATGGAC TTCAGGGGGA TACAGTTCAT TTGATAAGAA CTGA

GTTTTATAAT TRIGEATAN TIT K MG GeCHAT AleMsnl BAS A Ay AYETAAT Bed
CCAG 420 . 425 - . 430

2) | NFORMATI ON FOR SEQ I D NO 10: i)
§A§ LENGTH: Vﬂoﬁ“@gg I'gai Fhe His Lys Met Mef) lghwﬁs“ cﬁ; Erachef .Phe

(C) STRANDEDNESS: aPhgl e vwo 84 33907
PCT/ US98/ 00322 cly Gly Thr Cys Asn Pro Gln Phe Val Val Cys Gln Leu Lys Val
450 455 460

Lys Ile Tyr Ser Ser Asn Ser Gly Pro Thr Arg Arg Glu Asp Lys Phe

465 470 - 475 480

Met Tyr Phe Glu Phe Pro Gln Pro Leu Pro Val Cys Gly Asp Ile Lys
485 490 495

Val Glu Phe Phe His Lys Gln Asn Lys Met Leu Lys Lys Asp Lys Met

500 505 510

Phe His Phe Trp Val Asn Thr Phe Phe Ile Pro Gly Pro Glu Glu Thr
515 - 520 _ 525 g

Ser Glu Lys Val Glu Asn Gly Ser Leu Cys Asp Gln Glu Ile Asp Ser
530 535 . 540

Ile Cys Ser Ile Glu Arg Ala Asp Asn Asp Lys Glu Tyr Leu Val Leu
545 550 555 560

Thr Leu Thr Lys Asn Asp Leu Asp Lys Ala Asn Lys Asp Lys Ala Asn
565 570 575

Arxg Tyr Phe Ser Pro Asn Phe Lys Val Lys Leu Tyr Phe Thr Lys Thr
580 585 590

Val Glu Glu Pro Ser Asn Pro Glu Ala Ser Ser Ser Thr Ser Val Thr
585 600 605

Pro Asp Val Ser Asp Asn Glu Pro Asp His Tyr Arg Tyr Ser Asp Thr
610 615 620

Thr Asp Ser Asp Pro Glu Asn Glu Pro Phe Asp Glu Asp Gln His Ser
625 630 635 640

Gln Ile Thr Lys Val
645

(2} INFORMATION FOR SEQ ID NO: 7:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 430 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: '
(D) TOPOLOGY: linear

240
300
360
420
480
540
600
660
720
780
840 .
900
960
1020
1080
1084

SEQUENCE CHARACTER! STI CS:



- 111 - (D) TOPOLOGY: |inear (xi) SEQUENCE DESCRI PTION: SEQ
ID NO 10: GAATTAATAG TTAGTACGTG GATCTTTCAA ATATCAAAAG TTTTCAGTTT
GATGGGAAWA 983390760 TGATGTCTGA ATTTTCAGGG TTATTTTTAA GAGTAhTéssipgaidd GACTGT

CTTGTAAATC 120 TCTATGAGCT AGGTATACTT GCACTAAATG CTAATGCTTT TTAAAGAAGT
TATGTCTTAA 180 TATTCAGTCT CATTAFGUBA GGTTGAAGAT AGAAGATTAT GAAAATATTC
TCTGAAAAGC 240 TCTGGTTTTA CTTCAGATTG TATAAATCTG TGTAATGTAA TAATTATTTA
AGAATGACAT(x1) SEBENCE/VESORIPACON CREAADCBAT AGAAGGGGTA TTTGTTGGAT TATTTATTTT
CACTTAAATG 360 GIATTTGAGA TTAGGAAAAA TCTGT CTTTTGGTTT TTCTTGATAG
TATTAATGTA ;’m Py dla BppT: & SFAAEY @dpTC FRNT A S PSSAIT PFOGTTTGTTTGT
TTTGTTTTAA 480 GGTTTTTGGA TTCAAAGCATY CCATT ACAAGRTATA CAATCTGTAA
GTATGTTTTC Arg alf@ro TTATIICIAR £l BEEARA TS GLE GRAMe A GAACTAT A AGTGAAAGT T
ATCTGCTTGT 600 TAGAGTGAGG TAGAGTBSAA GATACATTTT AAGAGAATTG TATTCCTAAA
CCGATTAAGT 660 CAAGAAGTCC AAGAGCATTG TTAGATCATT TAGAAAGTGT AGTGATGAGG

TAAAACATTG A9 Lewp BroEpMe Ahy mmiA@m@WGF@cﬁkmm@n TGGCATCTAG
CCCATATTTG 780 SAGCCCATAAC occrctleraa TTTGAAGTGT 4AATTCACAGT AGAGCTTCTG

TTAAAGCACT ATTTTGITTA
TCCTGTGTCT ?g%gmg AGAGCTAT gﬁm %A%WQ ACTGTACATC
ACCTAAGTTA 060 TTTAAAATTG CTGAATTAAG O T Cr TOrCTAGACA AT T TR Gs
ACTGOOCACC Ty= 2520an TRATTBAPAS HRICFAGERE/P CCRTATGRT ArA\AGK AT GLy TTTCTTTTGA
CTTGGGATAA 85 1080 AAGTTGAARA GGTAAAAGGA AGEA

1104 (2) \H}!@Mb%n’z% %QMB N% Vla&\gf:l Arg éﬂe) Lgﬁ%pl\% I.yg

CHARACTERI STI

His Lys Asn His’ Tyr Lys Ile Tyr Asn ieu Cys Ala Glu Arg His Tyr
100 105 110

Asp Thr Ala Lys Phe Asn Cys Arg Val Ala Gln Tyr Pro Phe Glu Asp
115 120 125

His Asn Pro Pro Gln Leu Glu Leu Ile Lys Pro Phe Cys Glu Asp Leu
130 135 140 :

Asp Gln Trp Leu Seér Glu Asp Asp Asn His Val Ala Ala Ile His Cys
.145 150 ~155° : 160

Lys Ala Gly Lys Gly Arg Thr Gly Val Met Ile Cys Ala Tyr Leu Leu
165 170 - 175

His Arg Gly Lys Phe Leu Lys Ala Gln Glu Ala Leu Asp Phe Tyr Gly
180 ‘ .185 S 190

Glu Val Arg Thr Arg Asp Ljrs Lys Gly Val Thr Ile Pro Ser Gln Arg
195 ) 200 205 :

Arg Tyr Val Tyr Tyr Tyr Ser Tyr Leu Leu Lys Asn His Leu Asp Tyr
210 215 ‘ 220

Arg Pro Val Ala Leu Leu Phe His Lys Met Met Phe Glu Thr Ile Pro
225 230 235 240

Met Phe Ser Gly Gly Thr Cys Asn Pro’ éln Phe Val Val Cys Gln Leu
245 250 ; 255

Lys Val Lys Ile Tyr Ser Ser Asn Ser Gly Pro Thr Arg Arg Glu Asp
260 265 270

Lys Phe Met Tyr Phe Glu Phe Pro Gln Pro Leu Pro Val Cys Gly Asp
275 280 285

Ile Lys Val Glu Phe Phe His Lys Gln Asn Lys Met Leu Lys Lys Asp
290 : 295 300

Lys Met Phe His Phe Trp Val Asn Thr Phe Phe Ile Pro Gly Pro Glu
305 310 315 320

Glu Thr Ser Glu Lys Val Glu Asn Gly Ser Leu Cys Asp Gln Glu Ile
325 330 335



- ATAATGAGTC ATCCAGATTA

(A) LENGTH: 656 base pairs
STRANDEDNESS: si ngl e
DESCRI PTIVVRP8/33%07 | D NO  11:
TAATATGGGG GTGATAACAG
TAATGITAAA CACAGCATAA
ATTAGTACTT TTTTTTCTTC

CTTTTAGITG Eﬁ? %c};g s gle TTAT

AATGTACTGT PCTHAESFGTCATAACA
360 /33907 |

PCT/ US98/ 003a3 Leu Thr Leu Thr Lys Asn Asp Leu Asp Lys Ala Asdd diys Ad; GAGA

TACATATTTA TCTTAAGBRAT TATCTTTAAA AAFEO CAAAA ATTTTAAT'ﬂ'S 420 "TACTGITGIG
TTTTAGGAAA AAGTATTGCA TAAAGCTATT AATATTGICA GGAAGA 480 AGTGCAGCAT
AGACTAAGCA At S le oy N\t TERETIYST XA éﬂ* Tyr Phe|FhrGTTTACCTAC
TATTTGAGGC AGT CTA ATAGT. AAGC& CACAGGGA GA 600 . AACTACTTAA

CTCTTCTGTG T G ACATAAMEG EATGAAGA T ATAMR s Ser Ser TH5Ger (2)
| NFORVATI ON38&R SEQ | D NO 12390 (I ). SEQ@IBHICE CHARACTERI Shb6S:

.(B) TYPE: nucleic acid (O
(D) TOPOLOGY: i near (xi) SEQUENCE
TTGCATACAC TTAATCTTTT AAGCTTTECT/USYFRISATTA
60 TATCTACTTA ATAGAATTCT TGITATTAAC ATGAAATAAT
120 TATGTGFARZ -ATTATAAAGA TTCAGGCAAT GITTGITAGT
180 CTAAGTGCAA AAGATAACTT TATATCACTT TTAAACTTTT
CCGCCAAATT TAATTGCAGA GGTAGGTATG

TGCCATCTCT

(A) LENGTH 808 base pairs é TYPE. nucleic acid (O
. STRANDEDNES¥al %Péo Asp Val Ser (PEF Asp &%1:8 pﬁhégqs Tyr Arg 'i'{g Ser
Asp Thr Thr Asp Sex Asp Pro Glu Asn Glu Pro Phe Asp Glu
420 425 430
(2) INFORMATION FOR SEQ ID NO: 8:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 1257 base pairs

(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8§:

CCTCCCCTCG CCCGGCGCGG TCCCGTCCGC CTCTCGCTCG CCTCCCGCCT CCCCTCGGTC 60
TTCCGAGGCG CCCGGGCTCC CGGCGCGGCG GCGGAGGGGE CGGGCAGGCC GGCGGGCGET 120
GATGTGGCAG GACTCTTTAT GCGCTGCGGC AGGATACGCG CTCGGCGCTG GGACGCGACT 180
GCGCTCAGIT CTCTCCTCTC GGAAGCTGCA GCCATGATGG AAGTTTGAGA GTTGAGCCGC 240
TGTGAGGCEGA GGCCGGGCTC AGGCGAGGGA GATGAGAGAC GGCGGCGGCC GCGGCCCGGA 300
-GCCCCTCTCA GCGCCTGTGA GCAGCCGCGG GGGCAGCGCC CTCGGGGAéC CGGCCGGCCT 360
GCGGCGGCGG CAGCGGCGGC GTTTCTCGCC TCCTCTTCGT CTTTTCTAAC CGfGCAGCCT - 420
CTTCCTCGGC TTCTCCTGAA AGGGAAGGTG GAAGCCGTGG GCTCGGGCGG GAGCCGEGCTG 480
AGGCGCGGLG GCGGCGGLGE CGGCACCTCC CGCTCCTGGA GCGGGGGGGA GAAGCGGCGG 540
CGGCGGCGGC CGCGGCGGCT GCAGCTCCAG GGAGGGGGTC TGAGTCGCCT GTCACCATTT 600
CCAGGGCTGG GAACGCCGGA GAGT?GGTCT CTCCCCTTCT ACTGCCTCCA ACACGGCGGC 660
GGCGGCGGCG GCACATCCAG GGACCCGGGC CGGTTTTAAA CCféCCGTCC GCCGCCGCCE 720
CACCCCCCGT GGCCCGGGCT CCGGAGECCE CCGGCGGAGE CAGCCGTTCG GAGGATTATT 780
CGTCTTCTCC CCATTCCGCT GCCGCCGCTG CCAGGCCTCT GGCTGCTGAG GAGAAGCAGG 840
CCCAGTCGCT GCAACCATCC AGCAGCCGCC GCAGCAGCCA TTACCCGGCT GCGGTCCAGA 900
GCCRAGCGGC GGCAGAGCGA GGGGCATCAG CTACCGCCAA GTCCAGAGCC ATTTCCATCC 960
TGCAGAAGAA GCCCCGCCAC CAGCAGCTTC CTCCTCCTTT TTCTTCAGCC 1020



(i x) FEATURE: (A) NAME/ KEY: nodified base (B)

LOCATI ON: 463. . 754 (D) OTHER | NFORMATION: /note= "N =C, G Aor T"
(xi) SERdHEEIESCR PTION: SEQ I D NO 12: ATACATTATT TTTRg£/5538/bodsBCCAGTGTT
TCTTTTAAAT ACCTGITAAG TTTGTATGCA 60 ACATTTCTAA AGITACCTAC TTGITAATTA
AAAATTCAAG GGTTTTTTTT TCTTATTCTG - 1180 AGGITATCIT TTTACCACAG TTGCACAATA
TCCTTTTGAA GACCATAACC CACCACAGCT 180 AGAACTTATC AAACCCTTTT GTGAAGATCT
TGACCAASKSBCEE A BEAPAGRAN GECAPTNDAA AAGAGRAOGT TAL! GTA 1886CT GGAAA
GGGACGAACT GGTGTAATGA TATGTGCATA 300 TTTATTACAT CGGGGCAAAT TTTTAAAGGC
ACAAGABERIRCREACR PRATICCAT GRARRORIEA CCTCIRECCIH ARERSCRER TEATAPICREGG RAABTTATTT
TTTGAT C TTTTGGG
T AR RARARIT RARRRRRIN® S5\ SRS TORRARITEN FRERNNNNAN
NNNNNNEbEReARRANRRRET AN Plsbidic TTecrAScTANMNINMIIHMG! POIRMBEINNNN  NPBHRNNNNNN
NINNNNNNNNN - NNNNNNNNNN- NNNNNNNNNN 600  NNNNNNNNNN - NNNNNNNNNN- NNNNNNNNNN
ININININNNNNNN - NNNNNNNNNN - NNNNNNNNNN 660  NNNNNNNNNN  NNNNNNNNNN- NNNNNNNNNN

NNNNNNNRINNRRIYGIRIUNTIRNERIGRNING S 720 NNNNNNNNNN- NTCCTCCCTC CCCACCCTCA

GTCNCTGGAA 3T AADGAEAEEcs. 780  GCTAATCCTT ATTTCTTCTA AATTTTTA
(i CS3 : _

808 (2) IN %%‘Eﬁ&wﬁ%oﬁ&@éfﬁh@rsl& (i) SEQUENCE -

CHARACTERI STI CSB) TYPE: nuclefd)a GTH: 670 base pairs (B) TYPE: -

nucleic acid (C) STRANDERBESSTRAMOE®NESS. single (D) TOPOLOGY:

| i near (D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:

{2) INFORMATION FOR SEQ ID NO: 10:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 1104 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single

GAGACATAGC CAGCTCTTAA ATCTGACTTC CAGATTTTCA CTGTGTCITC TTTTTTCTGT 60 -
AACGTGTTGC CITTTTTAGC CATGAAAAAT TAGAAGTTGA ACTCITGTCT TTTCAGGCAG 120
GTGTCAATTT TGGGGTTTTG TTITGATTIT TGGTITTTTGA CATAAAGTAC TTTAGTTCTG 180
TGATGTATAA ACCGTGAGIT TCTGITTTTC TCATATACCT GAATACTGTC CATGTGGAAG 240
TTACCTTTTA TCTTTACCAG TATTAACACA TAAATGGTTA TACATAARTA CATTGACCAC 300 -
CTTTTATTAC TCCAGCTATA GTGéGGAAAG CTTTCTTTTC ATAACTAGCT AATGTTTTAA 360
AAAGTATTCT TTTAGTTTGA TTGCTGCATA TTTCAGATAT TTCTTTCCIT AACTAAAGTA 420
CTCAGATATT TATCCRAAACA TTATTGCTAT GGGATTTCCT GCAGAAAGAC TTGAAGGCGT 480
ATACAGGAAC AATATTGATG ATGTAGTAAG GTAAGAATGC TTTGATTTTC TATTTCAAAT 540
ATTGATGTTT ATATTCATGT TGTGTTTTCA TTTAGARAAG ATTTCTAAGC CACAGARARA 600
GATACTTTGT GATGTAAACT ATTATTGTAG TGCTCTATAA TCATTTTTTG GCTTACCGTA 660
CCTAATGGAC TTCAGGGGGA TACAGTTCAT TTGATAAGAA CTGACC‘I‘TAT ACATTACATA 720
ATCAGGTACT TATGTGATAT CATTTCCTGG ACTCCATAARA ATGCTGGTCA CCAGGTITAA 780
TACCTGGA&'T CCATTACAGT GTGA'fTTTTG TCTTATTTCAl TAGTTGGGGA TTAGGCTTAA 840
AA’I‘CC‘;'A.GAG TGGATTTATT CAGTTAAATT TAT'fC;ACACT AAGATGTGI'\T GACTAATACT 800
-GTATATTTTT ATGTAGACCA AATTTTAAGG TACCACTGTG C.ATATGTTAC CAACTACCTG 960
AAGAATATTT GGTTGGTACA GAATATATAA AGGAATCGCT GGTGTTCCAA GGCTAATCCA 1020
GTTTTATAAT TTTGCATAAT TTCCTAACTG CGAATATCAT TTATTTAAAC AATTTATTCT 1080
CCAG 1084



WO 98/ 33907 PCT/ US98/ 00353

-113- Xi ) SEQUENCE DESCRI PTION: SEQ ID NO 13: ATATGATAAT .TGTTTTAAGG
GAGGAGATY® GATAT CCTTGTATTG ATATTGCTCT 60 TATPCIIUSSNOREAGCT GGAT
TTAAGTATTA ATCATTTAAG GTCAAATTTC TAATGTATAA 120 TATGITCTTA AATGGCTACG
ACCCAGTTAC CATAGCAATT TAGTGAAATA ACTATRATFGG 180 AACATTTTTT TTCAATTTGG
CTTCTCTTTT TTTTCTGFCC ACCAGGGAGT AACTATTCCC 240 AGTCAGAGGEC GCTATGTGTA

TTATTATAGC TACCRETTRECLAGANRERTEY GGATTATAGA 300 CCAGTGGCAC TGTITGITTCA

CAAGATGATG.IT T ) 360 ACTTGCAGTA AGTGCTTGGA
AATTCTCATg Eﬂ T%ﬁ%@ﬁ% %%%’ 420 ATATCTAGAA GTTTACATAA
AAATTT ARKEr ARG AAR ETHCCTCAGETTCENAATATAARGAS TTTTCAGH® G FGSCARIATA TTeeCTGAAGC

ATTTGAACAA ATTAATTAGC TTTGITGITC AACTCATTGG 540 GCTAAAGAAG-CCAAAAGCAA
TGGGT T FRARCTFERAGTTERARASCCRIAA T TRIAM FAGIRCGAAN TTATCAGIEY CIRSTARRTCT CT QRUTTATAAC

570 - (ORI R AT GHOHFORF rramp b Bl 200

CHARACERT GABTED cATTATGTTA GerpbAAdAN\EEiica@eAr RAARARRTCSTcTeAAARGe  ( Blao! YPE:

nucl eic acid (C) STRANDEDNESS: single (D TOPOLOGY:
| i near TCTGGTTIRA \CTSENCETANASEFCYS] TGRAATGEEA | TBARIATTIA: AGAATGATAIT TAT 300
TTCATTTAIT TCAGTTGATT TOCTTGAGAT CAAGATTCGCA GATACAGAAT 60 CCATATTTCG

TGTATAPMERFERT AT PARTC PATARARRT T AT TIT FCAEA TATTRIREAGHCITAARESD ) T30RAGGCATT
TCCTGT A rrEAGT AThEEIANAR EARAT AT I AP 12eFFAEhE arranredS0 420

ATTTCAAATG TTAGCTCAIT TITGTTAATG GTGGCTTTTT GTTTlGTTTGT TITGTTTTAA 480
GGTTTTTGGA TTCAAAGCAT AAAAACCATT ACAAGATATA CAATCTGTAA GTATGTTTTC 540
TTATTTGTAT GCTTGCAAAT ATCTTCTAAA ACAACTATTA AGTGAAAGTT.ATCTGCTTGT 600
TAGAGTGAGG TAGAGTTAAA GATACATTTT AACAGAATTG TATTCCTARA CCGATTAAGT 660
CAAGAAGTCC AAGAGCATTG TTAGATCATT TAGAAAGTGT AGTGATGAGG TAAAACATTG 720
TTGGCACAGA TTCATGTTAC TTGATCTGCT TTAAATGACT TGGCATCTAG CCCATATTTG 780
AGCCCATAAC CGTGTGGTAA TTTGAAGTGT AATTCACAGT AGAGCTTCTG TTAAAGCACT 840
AA’I‘AGCATCT TCCATGGAGG TATACTTCAG AGTGAATATA ATTTTGTTTA TCCTGTGTCT 9200
CTAGAGCTAT TGACTGAAAA AGCTGITAGG GCATTCTCTA ACTGTACATC ACCTAAGTTA 960

TTTAAAATTG CTGAATTAAG TGGCTTGTCT TGTCTAGACA GATTTTAAGG ACTGCCCACC 1020
TGATTGATAG AACTAGTITGA CCTTATCTTT AACTTTTTGT TTTCTTTTGA CTTGGGATAA 1080

AAGTTGAAAA GGTAAAAGGA AGGA . 1104

{(2) INFORMATION FOR SEQ ID NO: 11:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 656 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

-(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:

TTGCATACAC TTAATCTTTT AAGCTTTGGT TTTATTATTA TAATATGGGG GTlG.ATAACAG 60
TATCTACTTA ATAGAATTCT TGTTATTAAC ATGAAA'i'AAT TAATGTTAAA CACAGCATAA 120
TATGTGTCAC ATTATAAAGA TTCAGGCAAT GTTTGTTAGT ATTAGTACTT TTTTTTCTTC 180
CTAAGTGCAA AAGATAACTT TATATCACTT TTAAACTTTT CTTTTAGTTG TGCTGAAAGA 240
CATTATGACA CCGCCAAATT TAATTGCAGA GGTAGGTATG AATGTACTGT ACTATGTTGT 300

ATAACTTAAA CCCGATAGAC TGTATCTTAC TGTCATAACA ATAATGAGTC ATCCAGATTA 360



TGGTCTGCCA GCTAAAGGTG AAGATATATT CCTCCAATTC AGGACCCACA CGACGGGAAG 240
ACAAGITCAT GTACTTTGAG TTCCCTCAGC CGITACCTGI GIGIGGTGAT ATCAAAGTAG 300
AGTTCTTCOR s833802ACGAAC AAGATGCTAA AAAAGGTITTG TACTTTACTT TCAGTHSfee3ss: 360
AAATATCCAA AATAAGGACA GATTAAAAGC TATATTTTAT TTTATGACAT GIAAGGAACT 420
ATAATTTGIT TTCTATTAGA TCTGCAGGIG TTTTSEITZAC TCTGGCATTG GTGAGACATT 480
ATAAGGGTAA ATAATCCTGI TTGAAGGAAA AGGCCTTATG GCATTGIAAC ATTAGAGGAA 540
TTTTTCTTAA CAAGGATGGT TAACTGAGAA GAAATTAGCA TGGGACCAAT ATTTTAAAAA 600
TTTTTGHACRCRIACTARIATEIACRCRIASFAAT TRATSTTRG AATOMCRANY BTATBARRCCA 420 660
C : 661
(2) | NFORRRITON FORPSERY BPRETTESR TARRGCTRRS BRTATIGET, CGARGACTAR 480 -
PCT/ USORé1MIREGAT AGACTAAGCA ATCAGGAAAA TTCCTAGACT AAAAATAGHA 4aacéAdacS@EQUEREE
CHARACTERI STI CS: (A) LENGTH: 739 base pairs (B) TYPE:

nucl ei cORREAGCTAC TATTIGAGEEPCTICENDEIKIAGSAAGIA ATGACAGGGA GEARAGQRRATOPCETEY:

| i near | D NO. _15: GIGITCACCT
TTATTCAWW&W@%W@MF FATRRARRGASTATARG - TTAACESRGG
TGACAGATTT TCTTTTTTAA AAAAATAAAA CATCATTAAT TAAATATGTC 120 ATTTCATTTC

TTTTTCT{2)T 18FGRMATIONT FORTSERTID ASs #EAAAATGIT TCACTTTTGG 180 GTAAATACAT
TCTTCATACC AGGACCAGAG GAAACCTCAG AAAAAGTAGA AAATGGAAGT 240 CTATGT GATC

AAGAAATCGA TRAGCEESYENGE ZHBRATRERISTICTGCAGATAA TGACAAGGAA 300

(A) LENGTH: 808 base pairs

(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ix) FEATURE:

(A) NAME/KEY: modified base

(B) LOCATION:463..754

(D) OTHER INFORMATION:/note= "N = C, G, A or T"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:

ATACATTATT TTTCTCTGGA ATCCAGTGTT TCTTTTARAT ACCTGTTAAG TTTGTATGCA 60
ACATTTCTAA AGTTACCTAC TTGTTAATTA AAAATTCAAG GGTTTTTTTT TCTTATTCTG. .. 120
AGGTTATCTT TTTACCACAG TTGCACAATA TCCTTTTGAA GACCATAACC CACCACAGCT - 180
AGAACTTATC AAACCCTTTT GTGAAGATCT TGACCAATGG CTAAGTGAAG ATGACAATCA = 240
TGTTGCAGCA ATTCACTGTA AAGCTGGAAA GGGACGAACT GGTGTAATGA TATGTGCATA 300
TTTATTACAT CGGGGCAAAT TTTTAAAGGC ACAAGAGGCC CTAGATTTCT ATGGGGAAGT 360
AAGGACCAGA GACAAAAAGG TAAGTTATTT TTTGATGTTT TTCCTTTCCT CTTCCTGGAT 420
CTGAGAATTT ATTGGAAAAC AGATTTTGGG TTTCTTTTTT TCNNNNNNNN NNNNNNNNNN 480
NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 540
NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 600
NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 660
NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN 720
NNNNNNNNNN NTCCTCCCTC CCCACCCTCA GTCNCTGGAA AACAGGTTTT AAAGATAGTT 780
GCTAATCCTT ATTTCTTCTA AATTTTTA 808

(2) 'Inrom'non FOR SEQ ID NO: 13:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 670 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNESS:

{D} TOPOLOGY: linear

single



TATCTAGTAC TTACTTTAAC AAAAAATGAT CTTGACAAAG CAAATAAAGA CAAAGCCAAC 360
CGATACTTTT CTCCAAATTT TAAGGTCAGT TAAATTAAAC ATTTTGTGGG GGTTGGTGAC 420
TTGTATGTRO BBGTGTG TTTAATTCTA GGAGTACAGC TGATGAAGAA CTTREFHSIR00353 430
AAGTTTTTAA CTTATGTATT ATTTCGAAGC AGTGTTTACG TAGCAGTAAC ATGAAAGTTT 540
CTAATAAAAT ACCCAATGTA CACAGCGTCA AAAAA ATTTTTCCTT TTCCTAATTC 600

TTTGTTGTTT GCTGAAATCT GCGGGAGGEE. GGCTAAATGA CTGGGATATG 660
AAGTAGGAAT (EHGREREALCE B&-‘;&&WH@&T %&R&A@TCATTTGGGA ATGATTCATA 720

TGGA‘AT%-EGHA@T%ETAAGG GASGAGAGTT ATTCTGATAT CCITGTATIG ATATTGCTCT é69
(2) | NEORVATTON ECR SEQ 1D NO - 16: (1) SEQUENCE CHARACTERI STI CS:
(A LENAIHTASAY MMTpeM STAAGTATTA ATCAPJTARGPETCAMATTTS CAATGTATAA 120 (O

STRANDEDNESS: sin D) TOPOLOGY: |i near Xi SEQJENCE Co
ESCR mwcwﬁ TEGREACa ACCCAGR TR SSCTTGRE0

e e Teu o e e oy f?@“‘?ﬁéﬁi’ﬁ@?ﬁﬁ“%@ T ACRARE %TTT

AAAAGCAGICACAdRYASEAIGTGTA TRATTAAAGE MNGET ST IBAGIGGAT CARCT\SEATTNIRGA GITEAJ CTGC
AAAATGGAAT AAAAAATCTG 240 TTAAAAATAT ATTTCACTAA ATAGTTTAAG ATGAGICATA
TTTGIGESAETFIRAT TFITGATTCA THPCATRRTS CERGFHMCFRE ACAABRAACAG

Ao AR roen ol A E Rl FARAT AR G

CTTTTGAfar o bCATEFALATAR ARATTTAGARSNEAAATIPA S EKhiat carVARTTTATGEA TAT@MGAGG

GATAAAACAC CATGAAAATA 540 AACTTGAATA AACTGAAAAT GGACCTTTTT TTTTTTAATG

GCAATAGSRGASTATE] TYTHIGAAGC GUUTGAACAA ATTAATTAGC TTTGITGTTC AACTCATTGG . 540
GCTAAAGAAG CCAAAAGCAA TGGGTTTTAA TGTAGTCGAA GCCARATTAT ATTTATGAAA 600
GAAATATTCT GTGTTATAAC CCACCAAATA CAGCCCAATT TCTGACTAGA TGTATGGAAG 660
AACCTGTCCC . : 670

{2) INFORMATION FOR SEQ ID NO: 14:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 661 base pairs
(B) TYPE: nucleic acid
{(C) STRANDEDNESS: single:
(D) TOPOLOGY: linear

{%i) . SEQUENCE DESCRIPTION: SEQ ID NO: 14:

ATATTTTTAT TTCATTTATT TCAGITGATT TGCTTGAGAT CAAGATTGCA GATACAGAAT ] 60
CéATATTTCG TGTATATTGC TGATATTAAT CATTAAAATC GITTTTGACA GTTTGACAGT 120
TAAAGGCATT TCCTGTGAAA TAATACTGGT ATGTATTTAA CCATGGAGAT CCTCAGTITG 180
TGGTCTGCCA GCTAAAGGTG AAGATATATT CCTCCAATTC AGGACCCACA CGACGGGAAG 240
ACAAGTTCAT GTACTTTGAG TTCCCTCAGC CGTTACCTGT GTGTGGTGAT ATCAAAGTAG 300
AGTTCTTCCA CAAACAGAAC AAGATGCTAA AAAAGGTTTG TACTTTACTT TCATTGGGAG 360
AAATATCCAA AATAAGGACA GATTAAAAGC TATA'I;TTTAT TITATGACAT GTAAGGAACT 420
ATAATTTGTT TTCTATTAGA TCTGCAGGTG TTTTGCTTAC TCTGGCATTG GTGAGACATT 480
ATAAGGGTAA ATAATCCTGT TTGAAGGAAA AGGCCITATG GCATTGTAAC ATTAGAGGAA 540
PITTTCTTAA CAAGGATGGT TAACTGAGAA GAAATTAGCA TGGGACCAAT ATTTTAAAAA 600
TTTTTGGTCT ATAGGTAGAA ATGAGATCTG TTCTGTC-;GTC TTATGTAGTG ACACAAACCA . 660
Cc 661

{(2) INFORMATION FOR SEQ ID NO: 15:



WD 98/ 33907 : PCT/ US98/ 00353
- 115 - ATTACCAGIT ATAGGAACAA TTCTCTTTTC CTGACCAATC TTGTTTTACC CTATACATCC
660 ACAWGEASIPNTCACACTTGIT GTCCAGTTGA AAAAAGGTTG TGTAGCT GTRCTOSISMOASBAT

720 ACCTTTTTGI GICAAAAGGA CATTTAAAAT TCAATTAGGA TTAATAAAGA TGGCACTTTC

780 CCGITTTATT CCAGITTTAT AAAAAGTGGA- BIMCAGACTGA TGTGTATACG TAGGAATTTT

840 TTCCTTTTGI GITCTGTCAC CAACTGAAGT GGCTAAAGAG CTTTGTGATA TACTGGTTCA

900 CATCCT A@C@?wgs hoae’ o irG ATAAGTTTGC AGITGGCTAA GAGAGGTTTC

960 CGAAAGGTTT ase palrs

970 | NFGQI%,’I’I%,S%N @iE%g (i) SEQUENCE

CHARACTERI STI CS{p) ToroLoGyY: GTH: 11 am no aci ds (B) TYPE:
am no acid (O STRANDEDNESS (D) TOPOLOGY: | i near

(xi) SEQUENER BESIENCRTPEIGRIBEXON: (SFQOIDINO: 15: ||le His Cys Lys Ala Ay Lys
Ay Arg
| NFORMATY

ATTTCATTTC TTTTTCTTTT CTT'_I‘TTTTTT
GTAAATACA'i‘ TCTTCATACC AGGACCAGAG
CTATGTGATC AAGAAATCGA TAGCATTTGC
‘TATCTAGTAC TTACTTTAAC AAAAAATGAT

CGATACTTTT CTCCARAATTT TAAGGTCAGT

TTGTATGTAT GTGATGTGTG TTTAATTCTA

AAGTTTTTAA CTTATGTATT ATTTCGAAGC
CTRATAAAAT ACCCAATGTA CACAGCGTCA

TTTGTTGITT GCTGAAATCT GGGGCAAAGG

AAGTAGGAAT GGGAGAGGAAR AGAAATAGAT

TGGAATGTITT TTACTGCTT

OLOGY:

i near

I X

TTITTTTITAGG ACAAAATGTT TCACTTTTGG

GAAACCTCAG A_AAAAGTAGA AAATGGAAGT

AGTATAGAGC
TAAATTAAAC
GGAGTACAGC
AGTGTTTACG
AAMAAGCTGC
T Gd GGGAGGG

GGGAACTCAG

(2) INFORMATION FOR SEQ ID NO: 16:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 970 base pairs

{(B) TYPE: nucleic acid
single

(C) STRANDEDNESS: 1
{D) TOPOLOGY: linear

GTGCAGATAA
CAAATAAAGA
ATTTTGTGGG
TGATGAAGAA
TAGCAGTAAC
ATTTTTCCTT

GGCTAAATGA

TCATITGGGA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16;

ATGAGCCAAG ATCATGCCAC TGCACTCCAG CTTGGCAACA GAGCAAGACT

GAAATAGAAA ATAAATAAAT TGTATTAACA TCCTGATAGT TTATCTGTCT

AAGARAGAAA ATGTTGAACA TCTTAAGAAG AGGGTCATTT AAAAGGCCTC

ATGTTTGTTA CAGTGCTTAA AAATTAATAT GTTCATCTGC AMAATGGAAT

TTAARAATAT ATTTCACTAA ATAGTTTAAG ATGAGTCATA TTTGTGGGTT

ATTTTCTTTC TCTAGGTGAA GCTGTACTTC ACAARAACAG TAGAGGAGCC

GAGGCTAGCA GTTCAACTTC TGTAACACCA GATGTTAGTG ACAATGAACC

AGATATTCTG ACACCACTGA CTCTGATCCA GAGRATGAAC CTTTTGATGA

ACACAAATTA CAAAAGTCTG AATTTTTTTT TATCAAGAGG GATAAAACAC

AACTTGAATA AACTGAAAAT GGACCTTTTT TTTTTTAATG GCAATAGGAC

TGACAAGGAA .

CAAAGCCAAC
GGTTGGTGAC
CTTGCTTGAC
ATGAAAGTTT
TTCCTAATTC

CTGGGATATG

ATGATTCATA .

c'rTsTc'rccA
AGTACCTAGC
TTAAAAGATC
AAARAATCTG
TTCATTTTAA
GTCAAATCCA
TGATCATTAT
AGATCAGCAT
CATGAAAATA

ATTGTGTCAG

GIREIGE TRSTRAFMTATGARTGA TASFTIATER T ETMEACTRT, RREFBATSH Ls, 60

(A LE%@@G@M@Qﬁﬂ%MMTTAA annbRArRX PEATRREAE, %RA&MGB:E_
STRANDEDNESS: TOP FEATURE:

124 ©

180

240

300
360
420
480
540
600
660
720
738

60

120

180
240
300
360
420
480
540

600



(A) NAVE/ KEY: Modified-site (B) LOCATI ON: 1 (D) OTHER

INFCRMAT{NQ\L = "may be either | = | sql euci ne or V =
Val i ne' @%’f FEATURE: (A)- NAVE/ KEY: Modi fi 98/00353

(B) LOCATION: 4..8 (D) OTHERi ORMATI ON: / not e= "X Any am no
aci d" (i x) FEATURE: (A WE/ KEY: Modified-site

(B) LOCATION: 10 (D) OTHER | NFORMATI ON: / not e= "nmay be either =
Ser i Ne MPACCAGTT ATAGGAACAA TTATCTTHHE RIBAGEATC TTGT@ﬁﬂCé@ﬂ‘l‘é@QF%?ESCRééDTl CN
SEQ I D NO 18: Ile Hs Cys Xaa Ala Ay Xaa Xaa Arg Ser

5 ACAGGGTTTT GACACIUDGTT GZ?CHGHFEE@HAIRKBGTE@FEGBEGFTGIGBEEAEEEATAE 120)
|§E%JE§CEMOBT|A§'§§TRACTGE¢RM| AM gc?a mwrrmmc%'ﬁ?i\?égsgmmrmm TGIFACTTIC 780 ( p)
LENGTH ccerfiriOcaiiirdsrar AAAAAGTGG:( @A&%Fémafﬂf&QAﬂféedfa ( Qa0
STRANDEDNESS: (D T near XI

DESCRI W@Tmrmmmcrmsmcfmmmﬂmewm 'ba(csre@rmpll e \/s?do Ser

Al As Al Al Tyr
50 " TengfReagcd éX‘&TﬂDﬁEG%ﬁ%%&-TﬁéWEG ATRCIGHAN ERSRERTTTR 0 ASIFOl | o

20 CGAAAGGTTT 25 970

(2) INFORMATION FOR SEQ ID NO: 17:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS:
{D) TOPOLOGY: linear

(xi) SBQUENCE DESCRIPTION: SEQ ID NO: 17:

Ile His Cys Lys Ala Gly Lys Gly Arg Thr Gly
1 5 10

{2) INFORMATION FOR SEQ ID NO: 18:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS:
(D) TOPOLOGY: linear

{(ix) FEATURE:
(A) NAME/KEY: Modifz.ed—site
(B) LOCATION:1
(D) OTHER INFORMATION:/note= "may be either I =
Isoleucine or V = Valine"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
({B) LOCATION:4..8
(D} OTHER INFORMATION:/note= "X = Any amino acid"

{(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION:10 .
(D) OTHER INFORMATION:/note= "may be either § = Serine or
T = Threonine"
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:
Ile His Cys Xaa Ala Gly Xaa Xaa Arg Ser Gly
1 10
(2) INFORMATION FOR SEQ ID NO: 19:

(i) SEQUENCE CHARACTERISTICS:



Ile Ala Met Gy Phe Pro Ala GQu Arg Asn Au Ay Val Tyr Arg Asn

35 40 45 Asn Ile Asp Asp Val Val Arg
Phe Leu WO®P383907.ys : 50 55 PCT/US98/00353 - 60

(2) I NFORVATI ON FOR SEQ I D NGO 20: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 60 amino acids -(BP -TYPE: anino acid : (O
STRANDEDNESS: (D) TOPOLOGY: i near (xi) SEQUENCE
DESCRI PTI ON:  SEM)| BENgFH: 260 amino agids Thr Ala Ile Ile Lys Qu IIe Val Ser
A el éys grg [ dr Dglnigf’;”fmlL Asp Li '5I'h Tyr Ile Tyr P ig ¥

15 n Gu eu eu r r e Tyr Pro.Asn lle

20 (B} Rogotoet: il ® 50 e Ala et Gly Phe Pro
Ala G u Ar (gille SEGHENCE DESURTPTIPN : Amg ¥BSMo: 19: 35 e 40
45 Asn Ile Asp Asp Val Val Phe Leu Asp Ser Lys 50

55 Met Thr Ala Ilg s TMebNSFORr SPen| Tys\N®rg Feg Tyr . (i) .
SEQUENCE CHARACTERI STI C85 . (A) LENGTH 60 -ani no. & ds o ey

B) TYPE: n
: |(I )near éﬁﬂ(nXIQ:;.@gJEQ % CEME)EASs I PT szEQ I g§§11e Tl.’r Bzo As&}eDhel'hr Ala lle
Ile Lys Qu Ile Val Ser Arg Asn Lys Arg Arg Tyr 5

10  Ile Ala Met Gly Phe Prg Iﬁlaeﬁhu Af;p oy ChinS1Rs Xﬁll_é‘urﬂc’sqg Asu Thr Tyr
Ile Tyr Pro Asn |13 - 40

30 | end 81 Malp Qdp Gﬁfﬁi%é' ehgﬂéum k&Y 15y Gy Val. Tyr Arg Asn

50 55 60

(2) INFORMATION FOR SEQ ID NO: 20:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 60 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
{D) TOPOLOGY: linear

{=i) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

Met Thr Ala Ile Ile Lys Glu Ile Val Ser Arg Asn Lys Arg Arg .Tyr.
1 5 10 . 15

Gln Glu Asp Gly Phe Asp Leu Asp Leu Thr Tyr Ile Tyr Pro Asn Ile
20 . 25 30

Ile Ala Met Gly Phe Pro Ala Glu Arg Leu Glu Gly Val Tyr Arg Asn
35 40 45

Asn Ile Asp Asp Val Val Arg Phe Leu‘Asp Ser Lys
50 55 : 60

{(2) INFORMATION FOR SEQ ID NO: 21:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 60 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS:
{D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

Met Thr Ala Ile Ile Lys Glu Ile Val Ser Arg Asn Lys Arg Arg Tyr
1 5 10 15

Gln Glu Asp Gly Phe Asp Leu Asp Leu Thr Tyr Ile Tyr Pro Asn Ile
20 25 30

Ile Ala Met Glu Phe Pro Ala Glu Arg Leu Glu Gly Val Tyr Arg Asn
35 40 45

Asn Ile Asp Asp Val Val Arg Phe Leu Asp Ser Lys
50 55 60



35 , ' 40 45 Asn Ile Asp Asp Val Val Arg
Phe Leu Asp Ser Lys 50 55 60

WO 98/ 339928133907 : - PCT/US98/00353

PCT/ US98/ 00353 - 117 -
CLAI M5 1. An isol ated pol ypepd?de encoding a tunor suppressor

desi gnat ed as TS109g23. 3. 2. The pol ypeptide of claim 1, wherein
t he tunor suppressor has the am no a@IdABM8uence 5 as set forth in

FIG 7. . 3. JThe pol ypeptide of claiml1,, wherein e tunor

suppr esdor ha“guﬁ‘ﬁa%l’ﬂb'!’sﬁ‘@%g egurggrsuppressorggpgqqgﬁﬁ’i’gl 3.9, 10
4, An isol ated peptide having between about 10 and about 50 consecutive
resi dues of a tunor suppressor designated as TS10g23. 3. 5.

The pepide dheqiolypeptide ofelaim b, whereincthe ituinor suppresjordms hie amine avid séquence

nmol ecul e. 5, The peptide of - claim5, wherein the carrier _
mol%cul @F%fé@&?&ﬂfrom the group =~ = - consisting of KLH and BSA.*..
7. The peptide of claim4, wherein the tunor suppressor has the am no
aci d sequence as set forth in FIG 7. 20 8. The peptide of
cl ai m 4 3. wherBhepolypeptidenaficlamy whessin thestaman suppressorcieas dn etine acid seencd as
forth inFIG . 9. 9. A nonocl onal anti body that binds

i munol aaafeabmﬂ%% tunmor suppressor designated as 25 TS10g23. 3. -

10. The monocl onal antibody of claim 9, wherein the anti body does not

bi nd :
10 4. An isolated peptide having between about 10 and about 50 consecutive residues ofa

- tumor suppressor designated as TS10g23.3.
- S, The peptide of claim 4, wherein the peptide is conjugated to a carrier molecule.

15 6. The peptide of claim 5, wherein the carrier molecule is selected from the group
consisting of KLH and BSA. '

7. The peptide of claim 4, wherein the tumor suppressor has the amino acid sequence as set
| forth in FIG. 7.
20
8.  The peptide of claim 4, wherein the tumor suppressor has an amino acid sequence as set
forth in FIG. 9. '

9. A monoclonal antibod)" that binds immunologically to a tumor suppressor designated as
25  TS10q23.3.

10. The monoclonal antibody of claim 9, wherein the antibody does not bind
immunologically to other human polypeptides.

30 11.  The monoclonal antibody of claim 9, wherein the antibody binds to a non-human
TS10g23.3 and does not bind to human TS1023.3.
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i mmunol ogically to other human pol ypepti des. 30 11. The rmnocl onal
anti body of claim9, wherein the antibody binds to a non-hunman

TS10023. womsd3sbges not -bind to human TS10923. 3. pcmm,a,ggﬁsgo?
PCT/ US98/ 00353 - 118 -
12. The nonocl onal antibody of clai m138-wherein the antibody further
conpri ses a detectable | abel . 13. The nonocl onal

anti body2of  cftRiprbilondtREiBody 6#&@%&&&@&% ﬁhﬁﬂib rileSl etepta
consisting of a fluorescent |'abel, a cheni | um nescént | abe ara I
and an dabene. 14. A hybridom cell that produces a. rmnocl onal
anti body that binds i munologically to a - t unor suppressor .
desi gnat ed as TS109g23. 3. 10 15. The hybridoma cell of claim 14

wh h h
pole gr/ gggtllt.adgsqruel ﬁeﬂdbléhaf%nﬁwd¥bbﬂaaiﬂ”m” UhREHiE %é ¥ab&ﬁ)lsl srﬁleﬂed %’E‘fé‘}eﬂ%@

bri doma cel
bod)mm&@fbmmwﬂhlnbaha'cﬁni}amnscentlaba acmdiolibelandan enzyme.t 0 hurman -

ant

TS10g23. 3. 15 17. A pol ycl onal antisera, antibodies of which bind -
i mmunol ogically to a tunor suppressor desi gnated as TS10g23. 3.

18.  Tha, antA agbriiofa Gellahad Zdu&’@%rxﬁbﬁbcﬁﬁiaﬂmﬁi% u,'%qm' iBibeldafifsd

ani mal ot her thgi 20 urrxa‘?1r nouse or dy that . ﬁﬁ]lgiso t‘gg

nucl ei ¢ tampisuppressargiesignated sgT$Hq23.3. the corrpl ement thereof, encoding a
tunmor suppressor designated TS10923.3 or an allelic variant or nutant
t her eof 25 20. The nucleic acid of claim19, wherein the tunor

SURPr es98!  CoptiehgbfiB6the Bel Sf AR, Shherein the artibBlly DG SBt Uil FARRIcISLiEHy b

muri ne, cani ne and hunman
other human polypeptides.

16.  The hybridoma cell of claim 14,-wherein the antibody binds to a; non-human TS10g23.3
and does not bind to human TS10q23.3.

15 .
17. A polyclonal a.ntiséra, antibodies of which bind immﬁnologica]ly to a tumor suppressor
designated as TS10q23.3.

18.  The antisera of claim 17, wherein said antisera is derived from an animal other than
20 human, mouse or dog.

19.  An isolated nucleic acid comprising a region, or the complement thereof, encoding a

tumor suppressor designated TS10q23.3 or an allelic variant or mutant thereof,

25 20.  The nucleic acid of claim 19, wherein the tumor suppressor coding region is selected

from the group copsisting of murine, canine and human.
21.  The nucleic acid of claim 20, wherein the tumor suppressor coding region is human.

30 22.  The nucleic acid of claim 19, wherein the mutant is a deletion mutant, an insertion

mutant, a frameshift mutant, a nonsense mutant, a missense mutant or splice mutant.
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21. The nucleic acid of claim?20, wherein the tunor suppressor coding

region is human =~ 30 22. The nucleic acid of claim 19, wherein the

mut ant i WOPB@30Zt i on nutant, an insertion mut ant , BCTUSPRAAST t

mut ant, a nonsense nutant, a m ssense nutant or splice nutant.

WO 98/ 33907 - -119- -

PCT/ US98/ 00353 - 119 - .

23. T3 nuEheiurieieacid of claime22ywiiereinisaid tamoxmipgressordas theamine acid sequeentéie -

am no %?ﬁsﬁgquence . of FIG 9. 24. The nucleic acid of

claim rein said tunor suppressor has the am no acid sequence 5 = of

FIG 9. 25. The nucleic acid of claim 23, wherein said tunor

suppressor has the am no acid sequence of FIG 9. 10 26. The

nucl ei 24aci dThe melei¢ aoid of claime22; iwhesein daid twrher suppreissbrihasithel ansino adid sequineg

uenc% ibd FIG 9 or the conplenent thereof. 27. The -

| ei OB %0f claim 25, wherein said nucleic acid conprises the coding

sequence of FIG 9 or the conpl enent thereof 15 28. The

nucl eic acid of claim21, wherein said nucleic acid is selected fromthe

gr oup 25. Themmiei¢ acid oDélaine23) rwiheréhléaid tumpt sppressoryhaDilie amido Bbid.sequence
%ﬁﬁ[gj l eic acid of -.claim 28, wherein said nucleic acid is a -

corrpl e DNA and 20 further conprises a pronoter operably linked to

said region, or the conplenent thereof, encodi ng said tunor -

suppr essor. . 30. The nucleic acid of claim?29, further

c@0pri s2ég aTlmin;Me Boid af tlaim M,gwhérempmdahblpld dcidkeninprises the ‘cotlingsequknce gf on
encodi nor su SSO 31. The nucleic acid of claim
30, fur &&%F?@Plﬁ@ él n of replication. :

27.  The nucleic acid of claim 25, wherein said nucleic acid comprises the coding sequence of
FIG. 9 or the complement thereof.

28.  The mucleic acid of claim 21, wherein said nucleic acid is selected from the group
consisting of genomic DNA, complementa_l;y b_NA and RNA.

29.  The mucleic acid of claim 28, wherein said nucleic acid is a complementary DNA and
20 further comprises a promoter operably linked to said region, or the complement thereof,

- encoding said tumor suppressor.

30.  The nucleic acid of claim 29, further comprising a polyadenylation signal operably linked

to said region encoding said tumor suppressor.

25
31.  The nucleic acid of claim 30, further comprising an origin of replication.
32.  The nucleic acid of claim 31, wherein said nucleic acid is a viral vector selected from the
group consisting of retrovirus, adenovirus, herpesvirus, vaccinia virus and adeno-associated
30 virus.

33.  The nucleic acid of claim 32, wherein said nucleic acid is packaged in a virus particle.
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32. The nucleic acid of claim31, wherein said nucleic acid is a viral

vector selected fromthe group consisting of retrovirus,

adenovi r wQ98/m39qresvi r us, vaccinia virus and adeno- associ atpednikidseessyi r US.

33. The nucleic acid of claim32, wherein said nucleic acid is packaged
in a virus particle. WOLZmB4 33907

PCT/ US98/ 00353 ' - 120 -
34. ° The nucleic acid of cI aim 31, wherein said nucleic acid is packaged
in a |liposong .. The nucleic acid of claim21, wherein the

nucl ei ¢34ci dThsnwelaa@dﬂéclm 3L vehersin said nheleigracidds perkagediondiposome, of - about
1212 bases, abowt 1500 bases, about 2000 bases, about 3500 bases, about
5000 bases, about 10, 000 bases about 15, 000 bases about 20, 000 bases,

about 285.000Theswdsic acid ofcla:nmp tvheséin m&ma iamtmz%%eﬂ%dth%gﬁ g@ﬁg -
40; 000 bases,: about 45, 000 bases about 50,0 bases 0 00

bades aernsistiog of abawt J832 basessabout 1500 bags, abouAaoo& bhases,cabout B5AN bades,oabode of

et i W oMbl EAUETSO00 L2050 Shol s, et S0 i

TS10023abbut 30,000 bases, dbbut 35 ﬁwwes,%auﬂ@ooo G&eé’fab%ta#ﬂ"b&ﬁbﬁ\é@ Eafb%fsé b

t unor suppressor i's murine. he ol’i gonucl’eot | al’’m
wher ei nbasgg abewtfs, W@ﬁd@b@ IIQQ;ﬂQﬁbases . 39. . The oligonucl eot |_de
of claim 37, wherein the nucleic acid is the coding region of FIG 9.

40. The oI I gonucl eoti de of claim38, wherein the nucleic acid is the

cqdi ng 3&9i OAnGfolatbdolifonifRotide of betwhkn abodt 0 Rid Fﬂéuicﬂoeé’édsgﬁnﬂ& bss@' S 86

wherein the oligonucleotide is about 15 bases In
The ol i ma@@tqr@nwlemﬂnmmsto vimgoding) atttlunonlupgmm designaled assTSil0z28. 317

bases .in | ength.

37.  The oligonucleotide of claim 36; ‘wherein the tumor suppressor is murine.
15 38.  The oligonucleotide of claim 36, wherein the tumor suppressdr is human.
39.  The oligonucleotide of claim 37, wherein the nuclsic acid is the coding regio:of FIG. 9.
40.  The oligonucleotide of claim 38, wherein the nucleic acid is the coding region of FIG. 9.
20 _ , | '
41.  The oligonucleotide of claim 36, wherein the oligonucleotide is about 15 bases in length.
42, The oligonuclsotide of claim 36, wherein the oligonucleotide is about 17 bases in length.
25 43.  The oligonucleotide of claim 36, wherein the oligonucleotide is about 20 bases in length.
44.  The oligonucleotide of claim 36, wherein the oligonucleotide is about 25 bases in length.
45. The dligonusleotide of claim 36, wherein the oligonucleotide is about 50 bases in length.

30
' 46. A method of diagnosing a cancer comprising the steps of:
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- 25 43. The ol i gonucl eotide of claim 36, wherein the oligonucleotide is
about 20 _bases -in | ength. 44, The ol i gonucl eoti de of claim 36,
wher ei n WRI¥Ibnucl eotide i s about 25 bases in length. PCT/US9SN03535.

The ol i gonucl eotide of claim 36, wherein the oligonucleotide is about 50

bases in | ength. 30 | 46. A med®bd of di agnosing a cancer
conprising the steps of: WO 98/ 33907 '
PCT/ US98/ 00368  obtaining a sample from a subject; and - 121 -

(1) obt ai nj.Rg a,sanple froma subject;, a ' (i)
deterni ni ng ¥He e ﬁF@&“ﬁ#%WP&&ﬁWWS&&&@@@Mf SIPPEISSeSs or -
in cells of said ﬁadﬂlisfsaidsairple. 47. The et hod of claim46, wherein said

cancer is selected fromthe group consisting of brain, lung, liver
spl een, kidney, |ynph node, small intestine, pancreas, blood cells, colon,

st-gmach,, br east n t.r.iu ostate, testjcle, qvary, skin, head and
netk, e%%pha’gé%?eﬁiﬂ%:‘r’?m 2, %?F‘BW%EP“SF’OECF drom the group copgisting pfe -
met hod wrhinC I@dgN iiver, sYIhe! i isﬁlyﬁrl S £ Péﬁ'% : reast: .
cancer. 1 49.77 “The’ net hdd’of ¢ ‘ge-fn , l\%%géﬂeel’ salg{cbgé%&e)f'g]rss °31°5'r ain
cancer . stomach, breasg Gndom@tismyprostate ofestidle i onaty), skin) besd ands Aedk, lREsPhagELDRRE | S
a gliona. The nmethod of claim46 said sanple is a tissue or

51.
fluid sHApPwandbloodcancesy  ~ The nethod of claim 46, wherein said .
determ ning conprises assaying for a nucleic acid fromsaid sanpl e.

15 548, clfm ' said Cahdbp | S LL&Cl said-
sanple to coﬁ%??ig%hgggui tag?,:dvﬁﬁraﬁsaﬁi to a??plfrlﬁ yescg*l r?gggggtcé%d.

54, The met hod of claim 46, wherein said determ ning conprises contacting
sdPd sl e The method of clainyA7,amhdreio dgidtcander s aibimin cancerol ogical ly to a
TS10923. 3. 55. The met hod of claim 54, further conprising

subj ectig PEAL GEARG A cfifth 99,3%3% shid biin caticer is a glioma,

51.  The method of claim 46 said sample is a tissue or fluid sample.

52.  The method of claim 46, wherein said determining cdmplises assaying for a nucleic acid
from said sample.

15 53.  The method of claim 52, further comprising subjecting said sample to conditions suitable
to amplify said nucleic acid. |

54.  The method of claim 46, wherein said determining comprises contacting said sample with
an antibody that binds immunologically to a TS10q23.3. |

| 53.  The method of claim 54, further comprising subjecting proteins of said sample to ELISA.

20 56.  The method of claim 46, further compﬁsing the step of comparing the expression of
TS10¢23.3 with the expression of TS10¢23.3 in non-cancer'samples.

57.  The method of claim 56, wherein the comparison involves evaluating' the level of
TS10q23.3 expression. |

58, The method of claim 56, wherein the comparison involves evaluating the structure of the
25 TS10q23.3 gene, protein or transcript.
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20 56. The nethod of claim46, further conprising the step of

conpari ng the expression of TS 10923.3 with the expression of TS
10923. 3woessaserancer sanpl es. 57. The met hod mdTred98ie83536:
wherein the conparison involves evaluating the |evel of TS10g23. 3
expr essi on. ' 58.. The met hod 182 -cl ai m 56, wherein the conpari son

I nvol ves evaluating the structure of the 25 TS 10923. 3 gene, protein or
t ranscisopt . The method of claim \¥8, Shereh® 8did eval

PCT/ USO8/ 00353 nating is an assay selected from the grorg 5 .
59. Theopsstingd ob isequencings owilduypee pliganacigotide | hybridipagions mutant soligomadlentided

fromt LN sequencing, wld-type oligonucleoti de
hybr i dWﬁ%Pc&*Pﬁ%@% hybri di zati on, SSCP, PCR and

RNase protection. The net hod of cl ai m 59, wherei n a said

eval uaisong The wetlbd ofttaimrs @rtin H5did evlatinag i Wikd-type or Rt diigéﬁﬁél&iﬁd@nd
sai d ollgonucleotlde is configured in an array on achip or

6P npgd said oligonngleotide isiconfigurpdingm asray on chigeot wafenpr i si ng t he

step of contacting the cell with a tunor suppressor designated

suppreSLor By el 2 tsng o bbbl Bt 4 ittt {Snfiing the sisp o Rnpipri he
wher ei nelsmu d tumior sugj:ﬂessos ddsighated! TS106233 hh&&%nﬂiﬁbﬁé?b&ﬁ;ﬁntgﬁf{hég taketd?e

group consisting of brain, lung, liver, spleen, kidney, node, smal
i nt est Sfid tmeLWaPFesIar by sald"'Jnlowq}»lancreas col on, stomach, breast,
endonetrium prostate, testicle, ovary, skin, head and neck

esophagys, I | ' f
claim g% whh(eﬂregll1 mﬂ%?fo%%%‘hu S se eétcg%l I%degm#%@nb?glﬁﬂ’ecsmr gtf?‘ﬁﬂ

of0 pr okthd groap emmhnggfbﬁainpmngpﬁver,aspleelnnh ly2iiph rfode] snadiFihteStirabidodredig el |
cycling. 15 64. The nmethod of claim 61, wherein said tunor suppr eéssor

i s encRBadEeas celonstampch, bseast endometrium, peestate, iestiale, hoary, kina beat and) nedie
h t th t f t act th
pheno %ﬁ’ é‘},sg‘g#mgﬁghfﬁﬁgﬁ%ﬁ ng e step of contacting e

cel |l el'c acl encoar ng a tunor suppressor designated
TSqu23 3 and (ii) a pronoter active in said tunor cell, wherein

sai d p6dnot dheintethebofélhiyn 61, videdeinh the b phemypeiis selected ﬁ'oﬁilﬂﬁ(ﬁrﬂﬁp Sénsiktihg mMOr

suppres under condltlons perm tt| n t he upt ake of sai d nucleic acid by
20 9§P¥P’1€ PHAD, migretion, contact inhi ellgygling.64, wherein said
tunor cell is derlvedfromatlssue selectedfrom t he group

o, AT ohelih o, i G ki ARIIAEFy e

endonetrium prostate, testicle, ovary, skin, head and neck, :
65. A method for altering the phenotype of a tumor cell comprising the step of contacting the

cell with a mucleic acid (i) encoding a tumor suppressor designated TS10q23.3 and (ii) a

promoter active in said tumor cell, wherein said promo_ter is operably linked to the region

encoding said tumor suppressor, under conditions permitting the uptake of said mucleic acid by
20 said tumor cell. o

66.  The method of claim 64, wherein said tumor cell is derived from a tissue selected from

the group consisting of brain, lung, liver, spleen, kidney, lymph node, small intestine, blood cells, -

pancreas, colon, stomach, breast, endometrium, prostate, testlcle, ovary, skin, head and neck,
25 esophagus, bone marrow and blood tissue.

67.  The method of claim 65, wherein the a phenotype is selected from the group consisting
of proliferation, migration, contact inhibition, soft agar growth or cell cycling.

68.  The method of claim 65, wherein said nucleic acid is encapsulated in a liposome.

T




25 esophagus, bone marrow and bl ood tissue. 67. The net hod
of claim®65, wherein the a phenotype is selected fromthe 9 oua consi sting

of prol .mm m gration, contact inhibition, soft aga® cel |
cycling. 68. The net hod of ¢laim 65, wherein said nucleic acid
I s encapsulated in a |iposone. -123 - WO 98/ 33907

PCT/ US98/ 00353 - 123 -
69. The rret hod of claim65, wherein said nucI eic acid is a viral vector

I h d ' '
Seno. :oet ThifFeton, of ety Oh AR, fid AL ob'ih 4 Wil SegfdF seletied fom the ;)
The et gaflp Oforklsting? 69 retibira) nad%abﬁﬂwckdﬁns-a@ﬁcﬁmﬁ ARBAPFHeERLe Yitud 8nd

vi ral partlcle . A method for treating cancer conprising the
step of hezpesvixgs.i ng a tunDr ceII within a subject with a tunor
gpressor desi gnat ed . TS10g23. 3 under condi ti ons permtting the uptake 10
said tunor suppressor by said tunor cell. 72. The net hod of
claim o, NEhEmBhBaiof B, Wikkrkin siid ¢REleicHid is eiap s&lkt‘é&ik?a'ﬁ?il ,from
the group consisting of brai’n, lung, |iver, spleen, kidney, node,
smal | intestine, blood cells, parncr eas, colon stomach, breast,

endonetju

esophagls, | 6%8‘??&&1’%#5 tl s é)q%g 'I'f’TBBtephegd ntact nec%‘ﬂ?‘l’ﬁ)ﬁeuo?mhﬁna? m -
71, whegfy ;m it With StilldGh lbréssar h ted Tsm%%s.s?ﬂnder diibt tﬂelrfr{ﬁ’%m&rtﬁ@ﬁbﬂﬂe

cancer conhprising the s ep of cohtacting tunor cel
sipj ectoﬂsaimwmmuuppessoabymdmwmmm ng a tunor suppressor designated
TS10g23. 3 and (i i) a : pronoter active in said tunor cell, wherein

suppr asLhr e Eneteg i catmht et ssifl GuREesllls detvet £5H 4 BAE sEeted AR by
20 Sﬂe%r&ﬁiﬁw of brain, km%,lhvel7 §pleen, ege?ﬁxgﬂ n‘éﬁe,cénﬁ!llrﬁxtz&me"‘ﬂ%g cBlssai d

tumor cel " 1s derived from ssue” sel’ect e group

consi st pangreas, mmmomeWMOmnpquaymdqmm heathadd neck,
intestine,,bload cells gancreas, col on, stonach, breast,

endomnet $1ORh38YS, brne marrow and bleed tiSga y  skin, head and neck, 25

esophagus, bone marrow and bl ood tissue. 76. The nmethod of claim
745 whespi n e matHide claint 78, WhEFSHR the subject is a human.,

74. A method for treating cancer compﬂsing the step of contacting a tumor cell within a

subject with a nucleic acid (i) enéoding a tumor suppressor designated TS10g23.3 and (i) a

promoter active in said tumor cé_Il, wherein said promoter is operably linked to the region

encoding said tumor suppressor, under conditions permitting the uptake of said nucleic acid by
20 said tumor cell. ' |

75. The method of claim 74, wherein said tumor cell is derived from a tissue selected from

the group consisting of brain, lung, liver, spleen, kidney, lymph node, small intestine, blood cells,

pancreas, colon, stomach, breast; endometrium, prostate, testicle, ovary, skin, head and neck,
25 esophagus, bone marrow and blood tissue. | '

76.  The method of claim 74, wherein the subject is a human.

77. A transgenic mammal in which both copies of the gene encoding TS10g23.3 are
interrupted or replaced with another gene. |

78. A method of determihing the stage of cancer comprising the steps of':_’______,______

R



77. A transgenic mammal in which both copies of the gene encoding
TS10023.3 are interrupted or replaced with another gene.

78. A VO D®IBIGT det erm ning the stage of cancer conpri sipgErddsneissps of :
WD 98/ 33907

PCT/ US98/ 00353 - 124 - - 124 -
(i) obtaining a sanple froma subject; and (i)

determ ning the expression a functional TS10g23.3 tunor suppressor

in cells of s,'iuds ml.e. The met hod of claim 78, wherein
the cancer id4l brm@%éﬁ%%&%ﬂ@ di sti ngui shed " between

| ow grade an f, claim78, wherein the
determ ni ng gopnprl ses as y| n &dna%%&s%g3mﬁm%és§@ d or

pol ypepti de in saiislcelisrafissid sample. A met hod of predicting tunor
metsstasi s conprising the steps of : 15 (1) obt ai ning a
sanple from a subJ ect; and (i) determ ning the expression

a funct i78nal Thenwsha of claimo78, y(hmmﬂlemancerlsbram cancer and the stage i Histigguished
said sa 1 §ﬁ The met hod of claim 81, wherein the cancer is
di sti nggﬁéﬁsﬂ or¢ erade 204 gl9M- 5 g non- 20 net astati c. © 83.  The
nmet hod of claim 81, wherein the determning conprises assaying for a
TS10923. 3 : nucl eic acid or pol ypeptide in said sanple. 25 84.
A met ho§0of Jtheanethod 0ﬁchm68dwhaemnhstcbtmmm:g camyprises ussaying €or ¥ ITS10q23.3

dh t di [
|r|n;I p e ¥ %Do%f%dﬁngmgﬁmgﬁpt ide; ) pElo:“) I.ng_oﬁt ;gtl ng

said cell W|th sai d candi dat e substance; and

81. A method of predicting tumor metastasis comprising the steps of:
15 @ obtaining a sample from a subject; and
(i) determining the expression a ﬁmctlonal TS 10q23 3 tumor suppressor

in cells of sa1d sample

82. The method of claim 81, wherein the cancer is distinguished as metastatic and non-
20 metastatic. |

83.  The method of claim 81, wherein the determmmg compnses assaying for a TS10q23.3

mucleic acid or polypeptide in said sample.

25 84.  Amethod of screening a candidate substance for anti-tumor activity comprising the steps

of:
(D  providing a cell lacking functional TS10q23.3 polypeptide;
_ () contacting said cell with said candidate substance; and
30 (i)  determining the effect of said candidate substance on said cell.

85.  The method of claim 84, wherein said cell is a tumor cell.
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30 (tii) determning the effect of said candi date substance on

said cell. 85. The nmet hod of claim84, wherein said cell is a

t unor celWoO 98/33907 WO 98/ 33907 . PCT/US98/00353

PCT/ US98/ 00353 _ - 125 -
86. The method of claim85, wherein s32¥-tunor cell has a nutation in the
codi ng regi on of TS10g233. 87. The nmet hod of claim 86,

wherein 86i d Whe adethod ofsclaimBS, sttierein sait sudor eell haswemtitation inithendodirfg regioncof
frameshi ft mutant, a nonsense nutant, a missense nutant or splice nmutant.

- 88. ThESKA2H of claim 84, wherein said determ ning conprises conparing
one or nore characteristics of the cell in the presence of said
candi date substance with characteristics of a cell in the absence of

sai d cangf.dat The method oficlaith®6, wheremﬁﬂdmuta‘ﬁbnmﬂéleﬁbminufdnﬂlamlﬂ&moﬂmnﬂnq
said characteristic |s sel ected from the group consj sting of

TS18q23. sfremsﬂeé SRR, HRCRSBRSRIAAIAnt, 8 issensp mytard Qrisplica BMNL. et ast asi s,
contact inhibition, sof t agar growth, cell cycle regulation, tu_m)r
formati on, tunor progression and tissue i nvasi on. 15 90. The et hod

of clai-ngg§4, Themnssthodsof dlainfidd] d&bmmsdidt&mmg Corfiprise® ichfipating ohe oprmore
radi ot her apeuti c agent. The net hod of cl aim 84, wherein said
candi dat eharagieristics of the cslémébfespsmcsmfamémdldatesu stange M 3

92. " said cell is contacted in vitro.
93. gxtgg%ﬁﬁgcé)&s@*%% te%e &°h said cell in contacted in vivo. 25
94.10 A met hod of screening a candi date substance for anti-kinase activity
conprlsmgthe st eps of :
The method of claim 88, wherein said characteristic is selected from the group consisting
of TS10g23.3 expression, phosphatase activity, prohferatlon, metastasxs, contact inhibition, soft

agar growth, cell cycle regulation, tumor formation, tumor progression and tissue invasion.

15 90. The method of claim 84, wherein said candidate substance is a chemotherapeutic or
radiotherapeutic.agent.

91. The method of claim 84, iﬁvherein said candidate substance is selected from a small
molecule library.

20 _
92.  The method of claim 84, wherein said cell is contacted in vifro.

93.  The method of claim 84, wherein said cell in contacted in vivo.

25 94. A method of screening a candidate substance for anti-kinase activity comprising the steps

of:
® providing a having TS10q23.3 polypeptide comprising at least one tyrosine
kinase site;
30 (i)  contacting said cell with said candidate substance; and

(ii) determining the effect of said candidate substance on the phosphorylation of said

site.
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(1) provi di ng a having TS10q23. 3 pol ypeptide conprising at |east one

t yrosi ne ki nase site; 30 (i)

cont act iwgesass7cell with said candi date substance; and PCT/US98/00353

(iii) determning the effect of said candi date substance on the
phosphoryl ati on of said -126 - site.

WD 98/ 33907

PCT/ US98/ 00353 ' - 126 -
95. The nethod of c¢laim94, wherein said determ ning conprises conparing
ome or $5r e The method of slsita 45 Whezein faid leterepuing FOTRESqH: GABRAEIRg Fmeser| more

SaTd canpratlaeRYERd cell i B AEAES of aitcafligitesBbitance ith phebaced BB SEDG
sai d chai thetabsdnsé of said candidats suistaneen t he group consisting - of

phosphoryl ation status of TS10g23.3, TS10g23.3 expression, phds_phat ase
actd vi ty, proliferation, nmetastasis, contact inhibition, soft agar

growt h, ogel | PreTale . 3 ' r | '
Ina 16880 § APAEnS R il ) bR i chacactp ' Bl 00T R GRSl
candi dalof phdupheryintion s safisofhMS10428.3.c T810g23.3 expresiion, hphosshatdse s
98. The nmet hod of claim 94, wherein sai d candi date substance is sel ected
from a- prefiferation, metpstasis, pentactyinhibjtion, soft agar growthy,cellgyicley regulation; twmar

wherein ' e1!| i ?QE@ t !-ig i . 100. The nethod of claim.
94, Me@'ﬁ?%é’ﬁﬂ éi}'& n %ﬁ@g egdll‘%?rs@ll"'vo. 20 101. The nucleic
acjgl of claim 22, wherein the nutant is a splice nutant. : 102. The
-nucleic acid of claim101l, wherein said splice.nmutant has anutationin

exonC. 9725 The method off,elaimy Adpiwheseingsaid cendidate 1mbstapesr i chemotherapeutiscor
mutation results in a change fromGto T at position +1 at the
splice Mﬁ%ggﬁg‘ch B C. '

98.  The method of claim 94, wherein said candidate substance is selected from a small
15 molecule library.

99.  The method of claim 94, wherein said cell is contacted in vitro.

100. The method of claim 94, wherein said cell in contacted i vivo.
20 .
101. The nucleic acid of claim 22, wherein the mutant is a splice mutant.

102. ‘The nucleic acid of claim 101, wherein said splice mutant has a mutation in exon C.

25 103. The nucleic acid of claim 102 wherein said splice mutation results in a change from G to
T at position +1 at the splice junction of exon C. '

104. The mucleic acid of claim 101, wherein said splice mutant has a mutation in exon H.

30 105. The nucleic acid of claim 104 wherein said splice mutation results in a change from G to’
' T at position +1 at the splice junction of exon H.

106. The nucleic acid of claim 22, wherein_ the mutant is an insertion pmutant.

x € L M 0§ *



104. The nucleic acid of claim 101, wherein said splice nutant has a

mut ati oni.n_exon H. 30 - 105. The nucleic acid of claim 104 wherein

sai d splwgés’ﬁ{?f"ét ion results in a change fromGto P "ﬁ’s@?r"s"?t ion +1
at the splice junction of exon H. 21 106. The nucleic acid of claim
22, wherein the nutant is an insertion it ant . WO 98/ 33907
PCT/ US98/ 00353 - 127 -

107. The nucI eic acid of claim106, wherein said insertion mutant is in

exon G r a| d insertion
mut atlc}rq7| S heéxu ase paMgﬂl ti’owg’ﬂmﬁ%@ba pos\ﬁé]lﬁoe%lo ‘of exon G

109. The nucleic acid of claim22, wherein the nutant is a frameshift -

nutant .108, The nuctéihOadewm ﬁh&@wlsam mﬁérﬁbﬂhﬂa@z&mnvibﬁrﬁd&e?ﬂgc' d“S? of

frameshift nutation is in exon . The nucl ei
claim Matvpmmnﬁstdfsxmﬁant i S a m ssense nut ant . . - 112. The
nucl eic acid of cI aim 111 wherein said nissense nutation i's i h exon B.

15 113. ucl e gid of ,claim112, wherein id nmutation results
in a cHQﬂge'lfhe of.glaim d22 {Pﬁ afirameshiflmutant. 114. The

nucl ei ¢ acid of cl a| m 113; wherei n said nutation results in a change from
LEU to ARG in the tunor suppressor. 20 115. The nucleic acid
of cl aiit0l1ZThewineleii avidsof dainn 109, whereiresdid framieshifh nuitativgds i exon@t 0 A at
position 28 of exon B. ° 116. The nucleic acid of claim115,

rein said nutation results in a change from GY to 25 GU in the

tumr S4RP' SfiRHucleic acid of claim 22, wherein the mutant is 2 missense mutant.
112. The nucleic acid of claim 111, wherein said missense mutation is in exon B.

15 113. The nucleic acid of claim 112, wherein said mutation results in a change from T to G at
position 46 of exon B.

114. The nucleic acid of claim 113, wherein said mutation results in a change from LEU to
ARG in the tumor suppressor.

20
115. The mucleic acid of claim 112, wherein said mutation results in a change from G to A at

position 28 of exon B.

116. The nucleic acid of claim 115, wherein said mutation results in a change from GLY to
25 GLU in the tumor suppressor.

118. The nucleic acid of claim 22, wherein said mutant is a nonsense mutant.

119.  The nucleic acid of claim 118, wherein said nonsense mutation is in exon H.

30
120, The nucleic acid of claim 118, wherein said mutation results in a change from C to T at
position 202 of exon H.
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118. The nucleic acid of claim?22, wherein said nutant is a nonsense

nmut ant . 119. The nucleic acid of claim 118, wherein sai d nonsense
nmut at i orw®98/83%0xon H. 30 © 120. The nucl eic acid oPcriusvsnehss,
wherein said nutation results in a change fromCto T at position
202 of exon H. _ WO 98/ 3328%

PCT/ US98/ 00353 - 128 -
121. T1hbe nmwamwmmm&mmm@ai@n%mwm s in a gliom
cel I'. 122 The nucl eic acid of claim22 erein sald nutation is
ina pr ostate cell. 123. The nucleic acid of claim22, wherein

her el M&(@%ﬂfﬁaﬁeﬁm%mﬁxﬁf‘m SRl ¢ T nicl ot

acid of 124 wherel n said nut atl onis a deletion of AA at p03| tions 16 and
17 10 of exo 26. The nucleic acid of. 122, wherein.said
mf at i d@3i s'&e@naqug@cﬁqfrdagntzz,whmmyimmuoasmbreastcen. exon B. 15

124. The nucleic acid of 122, wherein said mutat_ion is a deletion in exon A. | -

125. The nucleic acid of 124, wherein said mutation is a deletion of AA at positions 16 and 17
10 of exon A. '

126. The mucleic acid of 122, wherein said nmtation is a change from C to T at position 53 in
exon B.

15
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