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GENE FAM LY (LBFL3 13) ASSOCI ATED W TH PANCREATI C
wo JefERe[ Techni cal Field] The present inventiph/g@loddRSss

to the changes in gene expression in pancreatic cancer
ti ssues from pancreatic cancer patients. The invention
specifically relates to a human gene which is
differentially expressed in pancreatic cancer tissues
conpared to correspondi ng nornmal pancreatic tissues,
AN FANITSF L@#mrz?%s@@qmﬁmni{%%@emﬂg HANCER
Pancreatic c ncer he fourth | eading cause of cancer

[Techm'i@lrﬁ{é‘fd]ty in both man and wonman, is a major health

sue in the devel oped world and is associated with an

'l%tgf grre?g Irﬂt 913%’ r%g%ﬁkﬁ%ﬁf’éqng génglelts qtglgeetne(a %Bg}swn 1)x pancreatic cancer
Pancreat o] o 5:514-529; Kern et al @lgyz Cancer
tissues gty panieAlieyGAEOsBAog s . T8 BT SRGHPRISHICELy r9gEm)o o human gone
Nat ure, Rev Cancer, 5. 59-467; Li_et al. (2004) Lancet
which is dgtpremtiadly p@grp}ssed| ip pﬁggeqf@éﬁng@rtt;wsec@ntmqu tQlFeimesponding normal
30, 000 Anericans develop and die fromthis di sease per
pancreatig giasues, andgpothsr ofaligepnt seenlasmssur gi cal and nedi cal
managenent, the nean |life expectancy is about 15-18
[Backgroond #st¥ or patients with |ocal and regional disease,
and 3-6 nonths for patients with netastatic di sease.
P&l cp&gictcand®Oife dhuritalcading Tawdet ¢f acaT@aitiltty Gabotrman and woman,
devel op netastases and di e because of the debilitating

is a majbEhédMd issueid @6d FewflogeliewbridiNng Sk rAkdteded WA Bn @REeddifyly poor
overall five-year survival for the groups of patients

prognos1%’"glﬁa1gtoﬁf‘92t (BOSS rﬁ&’faﬂzﬁﬁz?&ﬂ DM@CZMSOC&QH&@% LB (SOGBT Pdhcreatology

fi've percent. I's particularly aggressive
f t f
5:514- 52%\4 ]g rrr]lgeglr}tg S@E@)l é‘c?ngg{‘fefcdtl %lécﬁ}’s .&?6%”%%%1&1@32%&6@@@3} Nature

e oI T TR 550 S B s o

i npact qQn prognpsjs.or djsease outcone. The p
30,000 AwpesisABS devele 51&101 dieeim dhis Hecase P%r Yt | BUTPAI Aggrestiye surgical

tendency for |ate presentation, aggressive
and medical management, the mean life expectancy is about 15~18 months for patients with

local and regional disease, and 3~6 months for patients with metastatic disease. Close to 100%
of patients with pancreatic cancer develop metastases and die because of the debilitating
metabolic effects of their unrestrained growth and the overall five-year survival for the groups of
patients who do not undergo resectional procedures is clearly less than five percent. It is
particularly aggressive with non-specific initial symptoms and difficult early diagnosis. Early
detection methods of pancreatic cancer are under development but do not yét exist in practice
and conventional cancer therapies have little impact on prognosis or disease outcome. The poor
prognosis of pancreatic cancer is attributable to its tendency for late presentation, aggressive
local invasion, early metastasis and poor response to chemotherapy.

Like many other malignant disease, pancreatic cancer results from the accumulation of
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| ocal invasion, early netastasis and poor response to
wo 2060vaaRdcher apy. Li ke many other malignant di se@s&Rr2007/002848

pancreati c cancer results fromthe accumul ati on
of acquired nmutations. Miltiple genetic and epigenetic
changes, including activation of protooncogenes,
i nactivation of tunor suppressor genes, and
abnornalities of maintenance genes, are i nvol ved in

acqu1re:dt %tgc?o ?l OPURt le Cgéﬁ?'nt?uﬁfi*d &4, %’ngté aﬁx‘éﬁﬁlh‘% %Etivation of

ancreati c can accuml nuta i Ons 1 n suc
protooncgg%ﬁ%,el% V- ﬁarll ﬁe)ﬁ,gld C%{‘I%ug]%:r%ys%r ‘géhe qurd Sm‘?atf tlt%ﬁté’F HB ntenance genes,

AnCPeat ¢ 1nt raepi

are 1nv0§§8 Q%a}fgé%/ ta en% (H %bt?d“ Wt??é]& gt% %grolf %ﬁl&c{rea 1¢ cancer. The

Ther apy, 1: 607- 613 Li et al %2004) Lance%ﬁc

accumulaied musattnng 35 pych gERestaT® ROlETVer fig OReU 4B agRigtictably timg cpurse during
of the PanlN-1. The PanIN-2 stage is mar

“PanINs3 dBancrestia| IntepidiekalaNeonlanis) edages i(Hrylsa qfaﬂle(?ﬁ)okﬁhés@ncer Res
mut ati ons and by the appearance of nunerous pl6

6:2969-280p Krea iet icds (2008) @BRepBovlelherape rledir-eksi blnel‘ whi @R04) Lancet
may i ndicate the presence of p53 nutations, appears

363:1049405®) oMalthtyorl of theeK 1y eccatkvatrimifcbiRaa PRRIN- 1L 0S%e PanIN-2 stage is
tunor suppressor genes, TP53, DPC4, and BRCA2, appears

marked by a®fiGdHal Eﬁdr@eé Bnd BRraey &l OpIRBof Gf-raganataais and by the appearance
neopl asi a, Panl N-3. Mre than 85% of pancreatic ductal

of num&BRESIE [ABEATIAC ahl 533 Prd@hNbveRAEIs I, t\b‘lﬁgﬂﬁ & indicate the

gene“at pancreatic cancer devel opnment (Li

presenceﬁh%%%%)rgﬁtgg@%t 3 e%l %(gc%g §r M inShORGrd Mﬂ%ﬁcﬁﬂﬁﬁﬁ 5. I8 of tumor

mutation results In

constit vat an. intr ac i gpa

sopres RS S GV %%201{% ey @GSkt e BRbibpment of
prolifer nd t hus conferrlngtransforrring

pancreati; 9B ?ngmﬁﬂ%g cell's containing point nutations in

this gene. Ras nutation is not_associated with tuno he K
MewdbaroBSBradqrepgicstic prtlcansey havratn aHiakng 88mh H%@g}mé © K-ras
may be related to the initiation of carci no%ene5|
gene at paricréasic rmancdri develdpmentréli ¢rdn(208d} Sardea P63 AP-dAvEH Bigng (2004)
of human pancreatic cancer. One of the key downstream
Cancer ChtgRimraf 54:569-Ray e Kyras mupdiospheiltsas donktitBtiké metbation of an
(PI3K). Activation of PIBKis inplicated in pancreatic
intracellGRP8Bhaling pathway, Ras-Raf-MEK-ERK, leading to cellular proliferation and thus
conferring transforming properties onto cells containing point mutations in this gene. Ras
mutation is not associated with tumor stage or prognosis, indicating that the K-ras oncogene may
be related to the initiation of carcinogenesis, but is not linked to malignant potential or
promotion of human pancreatic cancer. One of the key downstream targets of the Ras family is
phosphoinositol 3 kinase (PI3K). Activation of PI3K is implicated in pancreatic cancer
resistance to apoptosis induced by chemotherapeutic or molecular targeting agents.

Inactivation of the p16 tumor suppressor gene appears to occur slightly later. The pl6

gene is inactivated in virtually all ductal adenocarcinomas by mutation, homozygous deletion, or
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resi stance to apoptosis induced by chenot herapeutic or
wo 209/ asiskar targeting agents. Inactivation of pbhgco®r/002848

tunor suppressor gene appears to occur slightly later.

The pi 6 gene is inactivated in virtually all ductal

adenocar ci nomas by nutation, honpbzygous del eti on,

ortranscriptional silencing associated with pronoter

nmet hyl ati on (Kern et al. (2002) Cancer Biol Therapy

transcriptiondl &iledcia %b%%@%%ﬂ@?gglﬁgtgﬁ@eﬂ@@ﬁfon%@ﬁ{ eRGS ﬁd ?Cancer Biol

stroente 11-2 e pI 6 protelin regu a

T herapyé % Clﬁalﬁ%] P4 rt2(t) fﬁ% ﬁPEi?cit 2@2 WGa}tpoee;z %&r it} §ﬁ6226) The

C I NacC IV& ene neans t

p16 protgy ﬁwﬁ%ﬁ SRR L pelilidpp e Rl lePetpapiyation of
the D16 e PgH® W61 & cHEFABRACIOEARNNY Sl PG 0oL g%ﬁ?%aaaﬁtcemer of

wi th FAMW have an increased risk of devel op
interest, indieifedrrautatiensparibe Bbe Bencan detauserpicthy Pamilad n%typwal Multiple Mole
inactivation is alnost always occurred by an
Melanomat(FAYBVIMD suitdaethen and matiental wiheFAYMMe dayig tan [ieseased risk of
the second allele (Maitra et al. (2006) Best Pract Res
developififimeGasinacad penatatdOcadddr- 226) . The mal function of p53
nmeans that two critical controls of cell nunber, the
THe TH830Rht itacahfichis ehpestilwayiostairsd en aimoﬁtra)gen@fnhﬁauon in one
arrest, are disregulated in the majority of pancreatic

allele cml At h 16 HPER 9&Rad Al (KW RS S¥6d6) Bést Pract Res Clin

I'y inactivated in over half of pancreatic

Gastroe;%g%? %h=>11 '256)25"/?@?1'3&{1}?&}’0%01;‘125 WI fea {’Ehat Rd drRicdP¥Bdidls of cell

I AT agen on coup oss of remaining

number, &%?‘h%eﬁ%ﬁ{a ‘}YS %tc%a@limzé‘éorga}rf z éf{(?ﬁv 5?%&(% '&R}'ﬁgylated in the

. . Pathol 156:37-43). However, genetl c inactivation of
IHWOHW' @@“F?“Gﬁp9“?%rely appeared in other tunor types. Thé

dpc4 roteln | ays a crltlcal role in signaling and
TheoWPRAcenmer 6l5ot ey s tTMAREF 1B a@g@tmiy inpgyasdyiihgver half of
related to DNA repair, is only t eted in a snall

pancreatpe caeatsadre 36%1 090 honuizy gawsc fl@la&ici’rc naet0% Hﬁt}‘t aR digagepisemutation
famlial aggregation of pancreatic cancer (Miitra et

coupled abith (028906 yemaining allele (Maitra ef al. (2006) Best Pract Res Clin Gastroenterol

20:211-226; Wilentz et al. (2000) dm J Pathol 156:37-43). However, genetic inactivation of

DPC4 is only rarely appeared in other tumor types. The dpc4 protein plays a critical role in

signaling and growth control through the TGF-B pathway.

BRCA2 gene, related to DNA repair, is only targeted in a small percentage (~10% ) of
pancreatic cancer, but cause the familial aggregation of pancreatic cancer (Maitra et al. (2006)
Best Pract Res Clin Gastroenterol 20:211-226; Murphy et al. (2002) Cancer Res 62:3789-3793).
Carriers of a single base pair of the BRCA2 gene (called the 6174delT BRCA2 gene mutation)

have a 10-fold increased risk of developing pancreatic cancer.

Nuclear factor kB (NF-xB), a transcription factor that predominantly exists as p65
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Best Pract Res Cin Gastroenterol 20:211-226; Murphy

WO 2@t7/188466 ( 2002) Cancer Res 62:3789-3793). Car peeKR2007/082848
singl e base pair of the BRCA2 gene (called the
6174del T BRCA2 gene nutation) have a 10-fold increased
ri sk of devel opi ng pancreatic cancer. Nuclear factor
KB (NF-KB), a transcription factor that predom nantly
exi sts as p65(Rel A)/ p50 heterodiner, is also regarded

ey 3] BBl I ARSEAR L oREIERE 1ok S0 AR s
7, SOO- '

o ons RGeS Lo B g TSP o o

R T A AR R L —

pancreatic tunor tissues_and . cell I|ines. _Tgle )
but not woheplthy Rangreatie tistuesi B HIBRAT AVGEERESES 1B vERAty BANgreaYc tumor
Wi th the upstream signaling pathway, such as Ras, in )
tissues apdrectelindsc fThamongtiiniie a¢tivatign deRelAsspggesioebr cpgelated with the
NF- kB play an inportant role in tunor resistance to
upstreamaggptlingi mmiliwvegy swedh dsyRasy fropameieatiagenorscalls. pBrivs dagr suggested that
cancer. Other results also say that the main nechani sm
NF-«B pyy shimporidint kBleappeabs rdsistgnce o apopasic imhtced by edytotoxic agents in
growmh is via inhibition of apoptosis. There remains a

pancreatiR@@fcdrN Uier 3&sulth @lso ¥RY ealt BleSmaimtn saahiRaShP@hithtISF-&B appears to
nore accurate diagnosis of pancreatic adenocarci nona.

promote hgrtxﬁgagictd.eﬁ%tr&mr@vfaelﬂﬁiibﬁﬁm‘%f@ §ftobig. the art for

s totreat and nethods to identify agents that

Tﬁg{% eFeInEa?ﬁst L viely i%irtﬁgtar{ Ed;;fslg %@?gﬁ%ed d@%ﬁto%g S%Flﬁfts a more accurate

nti on meets Theéese a osure

. ] Techni cal. Probl em. The pyesent. i nyentjon.provjdas. a
diagnosizQf Jpgugreap f ???g%n?r&?' a é‘g@%ﬂjgﬁé‘%ﬁeargeg%aé% %allrl]e%rﬁe%)t the art for
adenocar ci noma. The pr.esent inventio al.sgxgrov

methods oy Fo 404 DPGR i FIoRHIG REROET B g eprer ey et b Biskase.  The

pancreatic adenocarci nona.
present invention meets these and other needs.

[Disclosure]
[ Technical Problem]
The present invention provides a material and method for an exactly diagnose pancreatic
adenocarcinoma.
The present invention also provides a method of treatment which effectively treats
pancreatic adenocarcinoma.
[ Technical Solution]
The present invention is based on a new gene(hereinafter called as “LBFL313”) that is
differentially expressed in pancreatic adenocarcinoma tissues compared to normal pancreatic
tissues. The invention provides (a) an isolated nucleic acid molecule comprising SEQ ID NO: 1,

(b) an isolated nucleic acid molecule encoding SEQ ID NO: 2, (c) an isolated nucleic acid
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[ Techni cal Sol ution] The present invention is based on
wo 2007nes¥cgene( herei nafter called as "LBFL313") pthv&iR2008/002848
differentially expressed in pancreatic adenocarci nona
ti ssues conpared to normal pancreatic tissues. The

i nvention provides (a) an isolated nucleic acid
nol ecul e conprising SEQID NO - 1, (b) an isol ated
nucl eic acid nol ecule encoding SEQ ID NO 2, (c) an

' At IGaag] i D a Stin95%
moleculd SO ALY LYl S R R I MRS BB P @ o
. an.i.sol.ated nucleic.acid nole C ri.sing the
soated B P L e T RS B e BB CAIRRL TU trer

rovides.the nucleic acid npl ecul.es qperably |inked . to
B b h i il R iR LT ol S RE eI s TR ed to one

vectors conprising the isolated nucleic acid . ) )
or morengfPERSFIaRs COTFFRA §lRORNE BRUFR tHFETOr preevpaess HBS tisgl@lpsl qrucleic acid
transfornmed to contain the nucleic acid nol ecul es of .
moleculgsheTheeishiion [yt mepideks hed rceﬁqs él@ﬁgéﬁon@e@ tp €entgjnnthe nucleic acid
conprising the step of culturing a host cel
moleculdsraribd ovartdonkitchmeathnde feeipcodcing anpriotukcempfisiedhéie step of culturing
i nvention under conditions in which the protein is
a host celXpaessenkd Wik a mesid adt rdeduleess {hednvation andérsalnattieods in which
pol ypepti de or protein conprising the amno acid
the protS€ GUSMEEsefl. SEQ ID NO 2 or exhibiting at |east 95%
am no acid sequence identity with SEQID NO 2. The

THRVEMABR b ENEovRES U 4653108 hDOESH1Rfe drd8BLdid ¥bABi@A: the amino
agent whi ch nodul ates the expression of a nucleic acid

acid seq&@cg%? LSEQ%PSIWI NGr Qxlﬁgiﬂ%g:éﬂegsft 9‘5%% PX ? Eisg_ en_IQ fentity with SEQ

Invention her provi net hods 6’ entitying an

IDNO_2.agent whi ch nodul ates the | evel of or at |east one
"factivity of a protein of the invention. The present

i nvention further provides nethods. of nodul ati t he
%%pwgglg}oanf%ifheg Hﬁ%‘gﬁ%ﬁ eleg‘@ida Olfrdﬁeer&iﬂ}"@g e%‘c%%ﬁnltﬂ dvrhgch modulates the

protein of the invention. The invention further
expressign ¢ i dudeivgrciiorslestle caeasitetapmtpibPhde iy egirtners for a

protein of

The invention further provides methods of identifying an agent which modulates the level
of or at least one activity of a protein of the invention.

The present invention further provides methods of modulating the expression of a nucleic
acid molecule encoding a protein of the invention.

The invention further provides methods of identifying binding partners for a protein of
the invention.

The present invention further provides methods to identify agents that can block or
modulate the association of a protein of the invention with a binding partner.

The present invention further provides methods for reducing or blocking the association

of a protein of invention with one or more of its binding partners.

The present invention further provides non-human f{ransgenic animals modified to
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the invention. The present invention further provides
wo 20@&theds to identify agents that can bl ock opcimkREb@ioe2848

the association of a protein of the invention with a

bi ndi ng partner. The present invention further

provi des net hods for reducing or blocking the

association of a protein of invention with one or nore

of its binding partners. The present invention further

contain tﬁé QMéIQ@§01BQHG1Qé{H@é101t tha RS AL o@ﬁbd@hﬁaﬁ%hgée%d: animals modified to
tocontain the nucleic acid nolecul es of the invention,

contain tgﬁ nﬂﬁﬁe&]ﬂ Qlctarc?f]xsr‘xgl%@ﬁlgs Q@Ah%gts M@sto‘n cq tEQ eﬁ%@'p@lypepndes of
mutated nuclelc acid nolecul és such
essi o f the encoded pol ypepti des of the
thewwaﬁn en’egﬁﬁlg prevented. The present invention also
rovi des .non-human transgenic anlnP n. whi.ch 1
C RSPETB M GTIA" Gt PEUHET ] BRI T8RS SoP AR | ‘Bf Wil or a
ID NO 1 has, been knocked out or deleted fromth
portion Q@R OGPt EESA orad PortieR of REENPI W § drt Resn b?%%f?%l@gt or deleted
conpositions conprising a diluent and a pol ypeptide or
from thergeneret af lsenena. t he pol ypeptide or protein conprises
the am no acid sequence of SEQ ID NO 2 or exhibits at
Theastengibfofantheropracidds Segpesitesi ahamwrising avdiltenSRO! |aDpQUgpeptide or
2. The genes and proteins of the invention nay be used
protein Wgeréih agdn Qsllybepthigent Foein omigces theoartied ecid panereat!iSEQ ID NO: 2
cancer or to differentiate pancreatic adenocarci noma
or exhibftd AMENROAR arkih & SHA skBuchcs alEplig. wilh8BQ RINCal2s0 serve as
a target for agents that nodul ate gene expression or

ﬁ%gj:?{ést In 1‘3[e1§sx o &nvAAGBA ity EYuLE ak deIhbtiesbenftadr markers to

ate ol ogi cal processes aSSOC|ated wi th tunor

detect p cF]eCa 1c c npe‘%lolilq %ﬁﬂ[}% @?x&&gﬁﬁ} éd%n%@sa‘?&ﬁéﬁlacﬁom noamal tissue in a

I'C cancer el ns socl ated w t
cr eatl Cancer The sent nti.o FOVI
sample. ; 32‘?5510% a Pogle’é"en%S a éqrg% %ag,eélﬁ gﬁfglogppa{ 8" pro %SSIOH or activity.
For exargglgi %%2%%%2 £ X %ﬁ@& glpa,% cr:rll for %PB{% 8{]02?85];3 %ssomated with tumor

growth, including the hyperplastic process of pancreatic cancer.

A. The Proteins Associated with Pancreatic Cancer

The present invention provides isolated proteins, allelic variants of the proteins, and
conservative amino acid substitutions of the proteins. As used herein, the “protein” or
“polypeptide” refers, in part, to a protein that has the human amino acid sequence depicted in
SEQ ID NO: 2. The terms also refer to naturally occurring allelic variants and proteins that have
a slightly different amino acid sequence than that specifically recited above. ~Allelic variants,
though possessing a slightly different amino acid sequence than those recited above, will still
have the same or similar biological functions associated with these proteins.

As used herein, the family of proteins related to the human amino acid sequence of SEQ
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"pol ypeptide" refers, in part, to a protein that has

wo 2béeigbisgan am no aci d sequence depicted in SERri&k2063/002848
2. The terns also refer to naturally occurring allelic

variants and proteins that have a slightly different
am no acid sequence than that specifically recited
above. Allelic variants, though possessing a slightly
di fferent am no acid sequence than those recited
) i1l i t. or..si-o i i
1D No: FRBE ng Horiag et b ANt BB ng g Al aR08 fihans. e
herein,, t famly of .proteins rel.ated.to the human
methods 3o 1 iepff aflisatae® srtRbisticpt 3%, Binibeot BRPE Bipigd to these
. that have been isolated fromorganisns in addition to
Pmtemsf‘ifﬁrilﬁ?%%beglk?éloﬁét hods used to identify and isol ate ot her
menbers of the famly of proteins related to these .
The oradeing ofthe nresest iyeationr pswrefermblypingseptsd formy nAs used herein, a
present invention are preferably in isolated form As
protein isisad thdedsolated vrent @iysicak nxghahicad dyehpmivahmethadseme employed to
physi cal , nechani cal or chem cal nethods are enpl oyed
remove the praeivieorh fvellplan tenstinfencnthatedrk woanaloasoeintednvish thegtrotein. A
are normal ly associated with the protein. A skilled
skilled a@¥shn &aNeEdy &BFAY Istanaaqdl puyifisitiondasttodroiobtaath tdlated protein.
nmet hods to obtain an isolated protein. The proteins of

Tg\@ SrRERS SPlthd gi’&@ﬂti AVedtioht ifher iRElulS SaseARA! WeRAon or conservative
el'etion or conservative am no acid substitution

amino a%/ig:]guggﬁtﬁ i@ vaEGadd Be } ?ID RO Useh NGEQI Reref, a conservative variant

servative vari ant ers to alterations in the
am no. aci.d sequence,_ t.hat ady : :
refers tobfr‘Tqu%tbqné ar "?ﬁn%‘ﬂ% n%m%%e?l%’gw%?% te(?on %]'SASQ% rg‘%l? ?a u eic{o%?e biological
. insertion . or deletjion is.sai.d to ersely. affect the
functiong, 05,068 HUiBn (reeat CBPBainSaoR AL SElVEDan Bblo Bterisly attoct the
. a biological function associated wth ,tgeﬁlgr ot ei n. .Fo(li )
protein veliearthe alteref SeqrenFa PreVERs Of disruts 8 dfqlp@ce) fubction associated with the
hydr ophobi ¢/ hydrophilic properties of the protein, in.
protein. ¢ Ept exampleshapvarsll charge, strugturesordiydigphpbigthysernbilieprpperties of the
affecting a biological activity. Accordingly, the o
protein, anicaitaindhdarvesurnay decaterdiewithowr atyerstlyr affoctimg| & biodogical activity.
render the peptide nore hydrophobic or hydrophilic,
AccordixY%ly, hae taraaly acidedeudick aah ibeglichel, hood:agipiako aatdew ilic peptide more
0

the protein. Ordinarily, the allelic variants, the

hydrophSHIB SELYRbpNific SWiBt by YEEd @B Be bidRskidal gctiXBfisfIh®protein.

Ordinarily, the allelic variants, the conservative substitution variants, and the members of
the protein family, will have an amino acid sequence having at least about 50%, 60%, 70% or
75% amino acid sequence identity with the sequence set forth in SEQ ID NO: 2, more preferably
at least about 80-90%, even more preferably at least about 92-94%, and most preferably at least
about 95%, 98% or 99% sequence identity. Identity or homology with respect to such
sequences is defined herein as the percentage of amino acid residues in the candidate sequence

that are identical with SEQ ID NO: 2, after aligning the sequences and introducing gaps, if

necessary, to achieve the maximum percent homology, and not considering any conservative
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the protein famly, will have an am no acid sequence
havi ng at | east about 50% 60% 70% or 75% am no acid
weeqanssei dentity with the sequence set fort hPCI/KRE@D7/002848
ID NO 2, nore preferably at | east about 80-90% even
nore preferably at |east about 92-94% and nost
preferably at |east about 95% 98% or 99% sequence
identity. ldentity or honology with respect to such
substituticﬁﬁgig A OF g{esse GicD §dbn ’t;f §é@se@ﬁoﬁ BEOP R GERY 2D D aRImAE)10 Fusion
acid'residues'in the candi date sequence that are
. 1dentical, wi.th.S l. afte Lignj e .
proteins, ACTRERY. St s e e Qe e diord Uit nto the pepride
chi eve the maxi mum percent honol ogy, and not
sequence gt&ﬁ”s‘i% Ficﬂ@St%‘ﬁé a%sﬁ%@%i*?fr\%%%ybst itutions as part of
t he sequence identity (see section B for thle1 r.el evant . .
Thysr Hivepiofalys of fiag BIFSTIOREFINIOD BFIURE eplpyiey having the amino acid
C-termnal or internal extensions, deletions, or
sequence disskosed dnSEID NQe2pEpements shajerfrhavingha cpnsesutifresequence of at
construed as affecting honol ogy. Thus, the proteins of )
least aboutt Be4 i, e @01 15, 30£24,i30n3% nrmodeaminbecid residhesdiitheserngoteins; amino
am no acid sequence disclosed in SEQ ID NO 2;
acid sequbh@QV@Ding Wheteinbnday inige antom aeidutesidacss Bapubeeneinedrtegt N~ or C-
| east about 3, 4, 5, 6, 10, 15, 20, 25, 30, 35 or nore

terminal BTbAYiRE, dhd 8RLIHRScling BR@EndR! @h®bitsio Adtll REquURBLE variants of the
sequence variants wherein one or nore amino acid

disclosed%@%&%ﬁ@,%r%&r Q%gi%ehﬁsa%r&e?ﬁe&‘l‘ ab&e, BRIV OBberd SubsBfuted by at least

, the di osed codi ng sequence; and am no aci

one residifl RGE ARG Pug, Lo S hE PG HERRBRSRdes iy conin

. . by at least one resid Such. fragmen . referr :
antigenic (heiRus, BREORL TOOBL ) SRpEIIEE, | NAGTRD At 4058, DF g effino acid
regi ons, functional regions pf the protein identifjed d
sequence ;¥hich (FBFREPHd f%&nﬁﬁ‘i“n oLgn Omerfgew | ThiESH P e&pShgoVRCe
to known protein domains, as well as regions of ) .
hydrophilisityn o (e eegiepe aesp Al | dasily ydentifiabledyi 8riag Hosmapnly gygjlphle protein
i dentifiable by using commonly avail able protein
sequence aegysin seftamalsydi s Mot Yaotord Ozl MeletwdaVect or ( Oxford
Mol ecul ar). Contenpl ated variants further include
Cbﬁ@ﬁl?lamaiaﬁisrmrtbﬂdddhéé those donainingi predetéryninel gutations by, e.g.,
honol ogous reconbi nation, site-directed or PCR
homologdUtB&SAKIRAFon, 8¢l di&Red 6 PERROREISNGsiB Mt @hd1Soredsponding proteins of

other animal species, including but not limited to rabbit, mouse, rat, porcine, bovine, ovine,
equine and non-human primate species, and the alleles or other naturally occurring variants of
the family of proteins; and derivatives wherein the protein has been covalently modified by
substitution, chemical, enzymatic, or other appropriate means with a moiety other than a
naturally occurring amino acid (for example a detectable moiety such as an enzyme or
radioisotope).

The present invention further provides compositions comprising a protein or polypeptide

of the invention and a diluent. Suitable diluents can be aqueous or non-aqueous solvents or a
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ot her ani mal species, including but not limted to

wo Joghhisies Mouse, rat, porcine, bovine, ovine, pegUERRBELES4S
non-human primate species, and the alleles or other
naturally occurring variants of the famly of
proteins; and derivatives wherein the protein has been
coval ently nodified by substitution, chem cal,
enzymatic, or other appropriate means with a noiety

c:ombimatﬁﬁlhtﬁEﬁe'i)iql ahdecaRadony bp’i‘ s ﬁd&’iﬁ@h‘zﬂ rdoﬁﬂaoﬁ%tﬁ‘ OfoR Gl ngeoxfzater-soluble salts

exanpl e "a det ect e noiety such as an enzy

or glycer[)la%a‘%'c%?l{rﬁaqﬁé to 8% tzﬂﬁﬁtsre Q&luﬁlﬂ%ﬁg .2151'1615' faﬂ{ifop gog:i%:ocyij @@%rotein or

ONs Conp
olvpenti he i nvention and a dlluent Sui t abl e dlluents can be
POtypep gﬁueous or non-aqueous sol vents or aconblnatlon

ere nd can.co rls d|t|onal CO for .

%5 Pet BEPs: Segem & sl PgPigHs can | %33 o ity agents
contrlbute to the stability, solubility act I Vi % X

which moshyipte thedeval o er af leasi eng ﬁ@tvgy Wt dhe H@W/‘bégi togidentjfy binding partners
descri bed bel ow, nenbers of the famly of proteins can

for the fyeteirse@®) 4s1)yntantigeerie i kise appdyrlenalhotc morpelghalt antihedies, (4) as a
| evel of or at |east one activity of the protein, (2)

therapeuttcoagettentt tafget bhd(fi) g apléepnngicsagent orttharkpr of pinareati@yarmwsr and other
an antigen to raise polyclonal or nonocl onal

hyperpla@atdlgéggbses (4) as a therapeutic agent or target and
(5) as a diagnostic agent or marker of pancreatic
cancer and ot her hyperpl astic diseases. B. Nucleic

B. Nuchfd AcifNigrdehrs The present invention further provides
- 'n'ucl erc acr d nol ecul es that encode the protein having

?r Q%t'\@vel%uﬁﬁﬁlr{h@fe pfRhidk SRicRIOLBHNAORENBE fhat encode the protein

preferably in isolated form As used

ing SEEIB a%gﬁL,rséef.ana%;dﬁgtgg@.h%geflﬁ@%g?. PO dbet .
ot srSETET 5 B R N BB e o
defined aboye. g 6Ep1 e@%ﬁi’ﬁtr??%%guﬁéﬁfaat seae1 e pRE b T ey hybridize
to the nucz:iltelcl aec?ds(gf 31%38 l'i]t) 1\5180/% ar61<§) %)mazgs(ygtggly %gl(.)l/?ld P rl?];g(ge% %lppro?oltmate stringency
conditions, encodes a polypeptide sharing at least about 50%, 60%, 70% or 75%, preferably at
Jeast about 80-90%, more preferably at least about 92-94%, and most preferably at least about
95%, 98%, 99% or more identity with the peptide sequence of SEQ ID NO: 2 or exhibits at least
50%, 60%, 70% or 75%, preferably at least about 80-90%, more preferably at least about 92-
94%, and even more preferably at least about 95%, 98%, 99% or more nucleotide sequence
identity over the open reading frames of SEQ ID NO: 1.

The present invention further includes isolated nucleic acid molecules that specifically

hybridize to the complement of SEQ ID NO: 1, particularly molecules that specifically hybridize

over the open reading frames. Such molecules that specifically hybridize to the complement of
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| east about 80-90% nore preferably at |east about

92-94% and nost preferably at | east about 95% 98%
wO27ansasere identity with the peptide sequenceCoiKR3a(/002848

ID NO 2 or exhibits at |east 50% 60% 70% or 75%

preferably at |east about 80-90% nore preferably at

| east about 92- 94% and even nore preferably at | east

about 95% 98% 99% or nore nucl eoti de sequence

SEQID NOPR YIRS sol (iftePRERgd R A oA TRAGRbySEQ | D N0 1.

The present invention furt I'ncludes 1sol at ed

S PR PR AL BB, R AR el s
over the open reading

hElcally. hybr.idi
well s 0Bl SHAEbee o SUEHhaLYS kAT OO o FELIIE ARG bases whother

. the conplenment of SEQ.ID NO 1ltypically do so under
derived fropy ?arc?&fg‘ﬁ ’f‘o‘ﬁwr‘?roswaﬁﬁ%’ﬁi- c Sueh hiBilizingigs spmpleandniary nucleic acids,
contenpl ated are genom ¢ DNA3 cDNA, nRNA and antisense
however, are éi@ﬁ?gi furfhergy pelgg neyell and uaehvdeush@werdamyn prior art nucleic acid
. . alternative backbones or including alternative bases,
including\that Hwhich epiepdgs.f hpbpridiegsupader sapprepsater steypdnte s bawlitions, or is
Such hybridi zing or conpl enmentary nucl ei c aci ds,
complem¢riams e nucleicecitbéricodiig fayrothipracacrdigi to gharprésdnt aiv@ntion.
unobvi ous over any prior art nucleic acid including
Heérhalbgywor dierritg ad e, niiydutideio? @mik® deid RBAERRI R8s determined by
stringency conditions, or is conplenmentary to nucleic

BLAST (Basid map@liuggxnr%flg g;@/&gﬂ} To8h %aﬂisﬁgusﬁﬁkﬁkealgpﬁ&%{‘ggp})oiyed by the

i nventi on. idéentity at e nucl eot |

programs s bBSI bﬁa@%ﬁ‘ 1580 bR %!lasjtxs%ﬁqﬁg@]ﬁ;gt gl : }99’7) %@c%zﬁ gzlcﬁ,g Jes. 25:

(Basi c Local I gnment Searc nal ysi’s us

I i th bl ast t
s355-3403) 80 A, 870 WS PV Lo OA RS E8% g L3k, b sy
incorporaf ¥y S e Siens Paes e Bebie el HBrsppronch

db éﬁné%%'ﬁcorporated %y reference) which are tailored

used by iy 5 ghfegragy s te dirsty cansider 15imigar sasmeatsp ot and sethout gaps,
by the BLAST programis to first consider sinmlar

between agiigheseayencgiang aglathbaje seauncedhen tomyrlvateathe sptistiopl significance of
sequence and a dat abase sequence, then to evaluate the

all matchest thiet ote identi§iedand i fomily eo clumahdrizevéndh ebodehmbtchee which satisfy a
identified and finally to summari ze only those matches

preselectedtiireshoddidf sibyifidance. For a discussion of basic issues in similarity searching of

sequence databases, see Altschul et al. (1994), Nat. Genet. 6: 119-129 which is fully
incorporated by reference. The search parameters for histogram, descriptions, alignments,
expect (i.e., the statistical significance threshold for reporting matches against database
sequences), cutoff, matrix and filter (low complexity) are at the default settings. The defauit
scoring matrix used by blastp, blastx, tblastn, and tblastx is the BLOSUMG62 matrix (Henikoff et
al. (1992), Proc. Natl. Acad. Sci. USA 89: 10915-10919, fully incorporated by reference),
recommended for query sequences over 85 nucleotides or amino acids in length.

For blastn, the scoring matrix is set by the ratios of M (i.e., the reward score for a pair of

10
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presel ected threshold of significance. For a

di scussion of basic issues in simlarity searching of
weeqransse dat abases, see Altschul et al. (1994PCTMR2007/002848

Genet. 6: 119-129 which is fully incorporated by

reference. The search paraneters for histogram

descriptions, alignnents, expect (i.e., the

statistical significance threshold for reporting

matching g‘%gﬁlfg ISSto"’}g EU( F S {heﬁéﬁgﬁg§@or§ Wﬁ%&mﬁ% E‘%sgc;ﬁ;etsﬁ, {Wﬁe&én)l( the default

tilter ow xity) are at t
valuesfr§E b 805 TG 1S Qb 7S 0h 0 IR RS, R R s ot
10 e SR P b 5 o 3% e o

.recommended for query sequences over 85 nucl eotides ar )
every winkiri prsitisi ¢lsng ihe dHgk. andopamy = fretst the WrPPh IR Wiibin which
Is set by the ratios of M(i.e., the reward score for
gapped alignpeits 25¢ generhiedy rHEm mé\séem Blagty paremetqrsttpgn ayary Q=9; R=2;
score for msmatching residues), wherein the default
wink=1; amal gesw+it. MiaBestfit apmpsrismd betveen espeaices;ehvailablouin the GCG
bl astn paraneters were adjusted as follows: Q=IO (gap
package vefs@dt 1 @0, @R AKIK) pardiétcds(@AP=8X (@apstreatiqrepalalty) and LEN=3 (gap
w nk=l (generates word hits at every w nk* position

extension PLING) ALt LGhNhlenPkinthd Ritvprfeih 86 ParidoRs W GAR=Biatld NEN=2.
W thin which gapped alignnents are generated). The
[13 i . »a r t i . . ’
Svﬁwﬂm%%liﬁad;oﬁgﬁgﬁg 51%9%@5% tﬁgfgg ztél%l?BSf 150 98nivREEn &N And Bigh temperature

gapw=32. A conpari son between

o e PG SRS B vacetos osdc o
cnpes oG RyRER PRSI b bRl e v

_"Stringent conditions” ar 0se (1), enp)] oy J.ow
formamide gl Os% eyttt sEAMmARIGRmY ?rﬁ;%‘r Ewﬁ@aﬁ%rpﬁ\&ﬁ%ﬁoiﬁ@%@/ 50 mM
exanpl e, 0.015 M NaC/0.0015 M sodiumcjitrate/0.1% SDS
sodium phosphatehuffer atopH endwiph JaP i MY N df 2aM spdigm citrate at 42 C.
denaturing agent such as formam de, for exanple, 50% )
Another ekumplevis Ihybfidizaton te5eFetforamBiebdviSBE @tuM Hecl.050M sodium
1% Fi col 1 /0. 1% pol yvi nyl pyrrol i done/50 mM sodi um
citrate), SO BOERbEG pHokplete giH pld),8. BowbdinminRopidsphade,, 5<7Benirdt’s solution,
. sodiumcitrate at 42 C. Another exanple is
sonicated %Xl?){?dsndél\eléﬁha ONAI (3058mDO0TesTRDS, abk 188CIdGrafSulbfsadtl42  C, with
. sodi um

washes at 42 C in 0.2x SSC and 0.1% SDS. A skilled artisan can readily determine and vary

the stringency conditions appropriately to obtain a clear and detectable hybridization signal.
Preferred molecules are those that hybridize under the above conditions to the complement of
SEQ ID NO: 1 and which encode a functional or fuﬂ-length protein. Even more preferred
hybridizing molecules are those that hybridize under the above conditions to the complement
strand of the open reading frame of SEQ ID NO: 1.

As used herein, a nucleic acid molecule is said to be “isolated” when the nucleic acid

molecule is substantially separated from contaminant nucleic acid molecules encoding other

11
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citrate), 50 mM sodi um phosphate (pH 6.8), 0.1% sodi um
pyr ophosphate, 5x Denhardt's sol ution, sonicated
weabomassper m DNA (50 ng/ m ), 0.1% SDS, and 109€TacR20@002848
sulfate at 42 C, with washes at 42 Cin 0.2x SSC and
0.1% SDS. A skilled artisan can readily determ ne and
vary the stringency conditions appropriately to obtain
a clear and detectable hybridization signal. Preferred
- ol ecul es are those that hybridi ze under the above
po]'ype]?ud‘gé))'nditions to t he conplenent of SEQID NO 1 and which

Thg Elgef%gli; rlrenée %Lll@? IO({)’ldJSl'i'{r}{glﬁe%%ﬂhQ %El%' IHQ'GSQ alli nfolecules.

ng nole 2¢ are” those

ze und e. abo to t onpl nt ..

s used hehéit gdrignth BRI ) T PR 1] Sy PHBREHS! TAE Soding or
used herein, a nucleic aC|d lLecule is said to b

non-coding Fe@icRs o LHarart Phbe fiAGTEnE WAl e GrisF@inriehy e intended use. For
substantially separated from contam nant nucleic acid

example, ifthecfagreent énchodemep at tnesnsods pepetiveeortiothef the dseipin, the fragment
invention further provides fragments of the disclosed

will need tubk darge @noughnl ecolie she Amctiomd régoelhef thef pratpmnt Fasfinstance,
a nucleic acid nolecule refers to a small portion of

fragments tWieiclC ebot@ pertides Deexponding ¢s| prdiveed diftigesic zegiofis g be prepared.
fragmnent wll be determ ned by the intended use. For

If the fragBeaiRIt8 beidsed Rea hiAGTERII pHbEBEPER ?I‘ih‘l@ls tiied the G@gReAtlength is
active portion of the protein, the fragment will need

chosen sota tQ %bjca?ﬁ Q?elwiﬁigmtaﬂ RRIRAGT EN& Hitislek Adhg 1ﬁg7f>ﬁﬁnng (see

he prote I nstance, fragnments whi ch encode

respondlng to predicted antigenic regions
ﬂw(h“nw§§EIL§Hﬁrep red If the fragnent is to be used as a

e 25 oRUSR 8 I TP 0t PR b GRRT. e
et ST P SRR KRG il B

acid nol ecul es of the present inventign (i..

(PCR), orsymsHithesizeoBetfo AUEIFBESI eeeylinghpioteinse Oﬁé%l na%en&%bé@l gesily be
specific prinmers for the polynmerase chain reaction

synthesizeRgRyentcal tiecleyqiehefor zaamgplee theainospiveamisite sugthed of Matteucci ef
proteins of the invention, can easily be

al., (1981) J. Am. Chem. Soc. 103: 3185—3191) or using automated synthesis methods. In

addition, larger DNA segments can readily be prepared by well known methods, such as
synthesis of a group of oligonucleotides that define various modular segments of the gene,
followed by ligation of oligonucleotides to build the complete modified gene.

The nucleic acid molecules of the present invention may further be modified so as to
contain a detectable label for diagnostic and probe purposes. A variety of such labels are
known in the art and can readily be employed with the encoding molecules herein described.
Suitable labels include, but are not limited to, biotin, radiolabeled or fluorescently labeled
nucleotides and the like. A skilled artisan can readily employ any such label to obtain labeled

variants of the nucleic acid molecules of the invention.

12
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synt hesi zed by chem cal techniques, for exanple, the

phosphoram dite nethod of Matteucci et ah, ((1981) J.
wamo7Gaslss Soc. 103: 3185-3191) or using aut omRCEEKR2007/002848

synthesis nethods. In addition, |arger DNA segnents

can readily be prepared by well known nethods, such as

synthesis of a group of oligonucleotides that define

vari ous nodul ar segnents of the gene, followed by

ligation of oligonucleotides to build the conplete

nodi fi ed gene. The nucleic acid nol ecul es of the

present invention nmay further be nodified so as to

owtgig! gfig bl,e Iéab é; g gi agnosti c and probe
C. Isolai;'l_g, Cdtﬁ Cl6i 08 (Il lul s are known in the

art an readily. th .the.encoding._ .
A%%qsgrea*?ﬁdeébws,r@mdv@é Gotpd é&ﬁr%%‘fﬂ‘zé‘“f’%tﬁ’éﬁé Rifiiagd molecule
ut are not limted to, biqtin | ol apel ed or
having SEQY IR Nl 7 diledartinciodsalety Bo e peRofaopES that encode other
skilled artisan can readily_ enploy any such | abe
members otthe protaivefosnily iy pddition ¢p the sequgnces Bergy ée%ﬁslb%%uﬁég’fher the
of the invention.C. Isolation of Qther Related Nucleic .
presently Alisoloskth| midie sacis nideaidshetowba\akilladhertisaeripi fspletet npeleic acid
and characterization of the nucleic acid nol ecul e
moleculeshtBxt digo&EQRhEDMdDberd ofiheofamily cfkirbterd impndditiamta the proteins having
i sol ate nucl eic acid nol ecul es that encode ot her
SEQ ID N®nbers of the protein famly in addition to the
sequences herein described. Further, the presently

Fod iRGdRE e saHad tlgaﬁ&nqe%lfﬁé& 188 aﬁhxﬁcpwé@ s&dtiechéeesf SEQ ID NO: 2

artisan to Isolate nuclei ¢ acid nol ecul es that encode

to genera ehaStlbo']éSr']Pr%%g 5 .s‘:ﬁ@%é,%ﬂ%é’m flltgﬁl‘?ések)fb?aﬂeﬂ A4 £ﬁﬁ?8pﬁa@e cells.

having nst ance,
kil I ed .art di I
Typlcauy’slé‘hltvj%‘ﬂ’&"él W{S%%% %%%%gﬁ?% Sb“zf(lre}éi%g e an l‘ji"‘lgy pr Vipote p urified
| b
i TR R A B TENAE 5 apeten o

from mammal s such as rabblts I muni zed ‘

or genomp ekpieston dibrasy.nsuchsasolaabda gl [Harywo 8&%#&%‘9{8?“3& coding
anti bodi es can be used to Probe a manmal i an cDNA o

sequence @amihércmenbﬂesﬁ iberprbieby fanily. e kloasd cRAdEagenqe can be expressed
library, to obtain the approprl ate codi ng

as a fusion protein, expressed directly using its own control sequences, or expressed by

constructions using control sequences appropriate to the particular host used for expression of
the enzyme.

Alternatively, a portion of the coding sequence herein described can be synthesized and
used as a probe to retrieve DNA encoding a member of the protein family from any mammalian
organism. Oligomers containing approximately 18-20 nucleotides (encoding about a 6-7 amino
acid stretch) are prepared and used to screen genomic DNA or cDNA libraries to obtain
hybridization under stringent conditions or conditions of sufficient stringency to eliminate an

undue level of false positives.
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sequence for other nmenbers of the protein famly. The

cl oned cDNA sequence can be expressed as a fusion
wonot7aummes expressed directly using its own conPCDIKR2007/002848

sequences, or expressed by constructions using contro

sequences appropriate to the particular host used for

expression of the enzyne. Alternatively, a portion of

t he codi ng sequence herein described can be

Acﬁ])ft%xgﬁﬁ' f)gﬁis acﬂdo %ﬂcl@ﬁt fﬁf%f‘s tc?%rr]%t ye&r od% use in PCR to

enco Ot el n m a

slectvely 008 oyt °%ﬁ$31'8 Peamcbid Eéu%bo%?f’ﬁkéeyg%ﬁﬁapxé&?ﬂtn%' dele for

using suc}bi’r Lo 131,%[3? i %%Vgxdla egglﬁusaﬁ Bér? Eﬁséglg? %B ﬁgeno or ulsDcla\lfﬁ isolating
stringent conditions or conditions of sufficient
other encoging migdsie geidanelpsWesnat e an undue | evel of fal se
positives. Additionally, pairs of oligonucleotide
Nysidiereckl vmieduéespenspdingdother megbersnoPGR peoteinl Botilyveiy also be
cl one an encodi ng nucleic acid nolecule. A PCR
identified de BRisting fenumeial or extiez sekueyicd mfbronationi usthgsanyhavieilible computational
primers is well known in the art and can readily be
method, id¢ladihg buf ast liféted fo:i BSIBILASD (Althehul eneddi 99y) nWatieideids Res. 25:
acid nol ecul es. Nucleic acid nol ecul es encodi ng ot her

3389- 34021)!e MersT AR T (Bhall O €11.N(1098), | Mudredciab Sesbe6i 9888-39%0§d3D-PSSM
iI'n existing genon1c or ot hér sequence i nformation

(Kelly et %Z% ?@?/ ri\?hc)’? ?g éf'i‘ : E%?IT_B %%@?%Ik{ g@gﬁ%\ﬁgté tﬂag %kdi‘?dlﬁﬂe‘shods (Shi

RS e Y W R e e

Kelly et al. (2000), J Mbl. Biol. 299: 499-520); and
Namre‘m%t%@r‘g%gnput ational analysis nmethods (Shi et al.

(1999), Bi ochem BI .ophys. Res. ComTun 262: 132-138
D.o xDNAmoleewles GontainingaNueleic Agid V] 9. 601- 604). D.
rDNA nolecules Cbntalnlng a Nuclelc Acid Mlecule T
Ther pweentt Invertien dhrtherr piesidep rr@wrablglame%ﬂﬁaheulmDNAS) that
nol ecul es (rDNAs) that
contain a coding sequence. As used hereln a rDNA molecule is a DNA molecule that has been

subjected to molecular manipulation in situ. Methods for generating rDNA molecules are well

known in the art, for example, see Sambrook et al., Molecular Cloning- A Laboratory Manual,

Third Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 2001. In the
preferred TDNA molecules, a coding DNA sequence is operably linked to expression control
sequences and/or vector sequences. |

The choice of vector and/or expression control sequences to which one of the protein
family encoding sequences of the present invention is operably linked depends directly, as is well
known in the art, on the functional properties desired, e.g., protein expression, and the host cell
to be transformed. A vector contemplated by the present invention is at least capable of

directing the replication or insertion into the host chromosome, and preferably also expression,
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contain a codi ng sequence. As used herein, a rDNA
nmol ecul e is a DNA nol ecul e that has been subjected to
wounb@aduss mani pul ation in situ. Methods for QgeaEKR2007¢02848
r DNA nol ecul es are well known in the art, for exanple,
see Sanbrook et al., Ml ecular Coning- A Laboratory
Manual , Third Ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, 2001. In the preferred
2 : ' ﬁ%ﬁhsequence i s operably
ofﬂmsnu1HH£§§R#§&§§%?gg@§gﬁﬁ%%%?r sequences and/ or vector
e nces,. T choi C
Exere%lr%fO%%alu%%eg@?s%ﬁveﬁé SR oY (B RORESPELE ap operably
. ncodi n uences of the se i pvention is .
linked P“gTdE PSR RERP A eAe Ve Melpe it 2hd 1ROude) il e gt fifpited to
he art, on the functional propertles desi red % %
inducible gmcgq:rﬁ, gggﬁpgggfedﬁomgﬁpds,tqqgeﬁ%@gpé Sy a{@ other regulatory elements.
transfornmed. A vector contenplated by the present
Preferablyj the anduciiie proragter isgsadilygoanpleds sud &sel@qmg@sp%we to a nutrient in
replication or insertion into the host chronosone, and
the host cqi’sthediatnl. y al so expression, of the structural gene
i ncluded in the rDNA nol ecul e. Expression contro
In eh€esmbbdinichg tthakectoisehidining regdimt nurieit heldergeads molh include a
of an operably |inked protein encoding sequence are
prokaryotlkri ohNi ¢.he TN sqbericd Havihg, thOubiliay € ditctl dutdrioatbul @eplication
u0|bTe pronDters constitutive pronoters, secretion

and mamt &@@ b$ *theaﬂ:‘éoﬁi)ﬂﬁht PR LRIQuE SliRbBRLsoRaBY ¢ arykaryotic host

e 1 nduci bl e pronoter is readily controlled, such as

cell, such Q§ % Bgct&%ﬁ Fh%rs]tc’ée\ﬂe nfgﬁ%’anﬂé& fhbRBkthl N shber %)‘H%an_céark lwedl known in the

, the vector taining a

art. In a%? g%gv:&?qr% %aéplflf%l&‘g% rm}i!)r%galtjrlygtw m&cél’g %‘{ﬂa nglggﬁ%c\}ude a gene whose
cabiljty to dir ctaton us r Ilcat|onanriL | bacterial d
exression b ! ST SRS Rl LS e el

extrachronmosomally in a prokaryotlf host cell, such as
resistance ggepefcigrthage W@%?Oll,féll Fesistangh & ampisd ipHKInAYCH © f?é‘ﬁnphemc‘ﬂ or
replicons are well known in the art. In addition,
tetracyclineect ors that include a prokaryotic replicon may al so
include a gene whose expression confers a detectable
VebBEK éhiats itchides aaprhkagyotie steptianc ean Tpthen| intlad¢ er ippbkaryotic or
drug
bacteriophage promoter capable of directing the expression (transcription and translation) of the
coding gene sequences in a bacterial host cell, such as E. coli. A promoter is an expression
control element formed by a DNA sequence that permits binding of RNA' polymerase and
transcription to occur. Promoter sequences compatible with bacterial hosts are typically
provided in plasmid vectors containing convenient restriction sites for insertion of a DNA
segment of the present invention. Typical of such vector plasmids are pUC8, pUC9, pBR322
and pBR329 available from BioRad Laboratories, (Richmond, CA), pPL and pKK223 available

from Pharmacia (Piscataway, NJ).

Expression vectors compatible with eukaryotic cells, preferably those compatible with
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resi stance genes are those that confer resistance to
anpi cillin, kananycin, chl oranphenicol or

woebtr7aaywbi ne. Vectors that include a prokaryoPCT/KR2007/002848
replicon can further include a prokaryotic or
bact eri ophage pronoter capable of directing the
expression (transcription and translation) of the
codi ng gene sequences in a bacterial host cell, such

Vertebrateatl%llg ca‘ho%llko egn{gt %m' DA rﬁ@ﬂ@&ﬁﬁss R ORI 9' co dng sequence.

frent T of med sequence that permts bin

d fran crl tiLon
eataryon gl e Mo TEARRC BB PRRCGRh Beofal R ju e ap gnd are
ically provi a ectors contai nin .

available {f Sie t"OP’é’%eF?li"‘ﬁF?‘HﬁgSsi ffg]ewfl B eIt 2157 PRVIgRe containing
segnment of the present invention. Typical of such

convenieny; gistristiop sgenf dnsgrigopeicthe dseissl Dy@mgleg d ”{y@p@égf such vectors
avai |l abl e from Bi oRad Laboratories, (R chnond,

are pSVLpad @K@%M@ramalal),abBBVﬂr/mﬁLﬂﬁaﬁlmmaaomaiu Bm@mlpgles Inc.),
NJ). Expression vectors conpatible with eukaryotic

pTDT1 (AT€IA, #31255¢f the abdtyr pGDBES desomiteedi Hekan vindheliketukatwotic expression
cells, can also be used to formrDNA nol ecul es that

vectors. OREbHA MaypbeMadifizdse intbiizaisskepacifioprametetsl if axquledssi on
vectors, including viral vectors, are well known in

Euki§o8E belf Bﬁbr@isﬂ)rﬂ\/@ﬂtdn@ kk&d {0 ensaemeha@tDNAMmBIecuRE of the present
sources. Typically, such vectors are provided

invention ﬁ%?tfﬁﬂtﬁgr k1 %RIA& le hfRter 't}f%ltt Esoéffe%tﬂ/ceﬁl 4 QikalybiRIdell Ofyeferably

desire segnment. Typical of such vectors

o v oY A, BB QO ISk) BB LM e ne o

s FGTE BB s TRCPPSC -
ified to i f

A R T (Y T T A —

construct the rDNA nol ecul es of the present inventjon
can be pregenf ofarsepaspte phasmideang the e vestre amn&e@ucﬁﬁ Ry cpgranstection of the
effective in a eukaryotic cell, preferably a drug
host cell, arelsiekermd by caifingng imihe maptogriate Aryg fot grerselectiblagmarker.
resi stance marker is the gene whose expression results
i n neonycin resistance, i.e., the neonycin
E. Host Cello €ohtiiningsindk aspen ondy Supphied Coding Nucleic Acid Molecule

The present invention further provides host cells transformed with a nucleic acid
molecule that encodes a protein of the present inventioe. The host cell can be either
prokaryotic or eukaryotic. Eukaryotic cells useful for expression of a protein of the invention
are not limited, so long as the cell line is compatible with cell culture methods and compatible
with the propagation of the expression vector and expression of the gene product. Preferred
eukaryotic host cells include, but are not limited to, yeast, insect and mammalian cells,
preferably vertebrate cells such as those from a mouse, rat, monkey or human cell line.

Preferred eukaryotic host cells include Chinese hamster ovary (CHO) cells available from the
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(Southern et al. (1982), J. M. Anal. Genet.
1:327-341). Alternatively, the selectable marker can
woeopriessnt on a separate plasmd, and the tWwoOPCEMKR2INET/002848

are introduced by co-transfection of the host cell
and selected by culturing in the appropriate drug for
the sel ectable marker. E. Host Cells Containing an
Exogenousl y Supplied Codi ng Nucl eic Acid Ml ecul e The

ATCC as ?bﬁ%iﬂ”ﬂuﬂ ‘gjﬁ@@lﬁﬁ‘ss“é{ﬁﬁr el g«%ﬂ%)% 1a1ﬁ€ #o% the ATCC as CRL

ransYorme a nuclrerc a ECU at encodes

t t i.on C n
1658, babsbgﬁa%sﬁsﬁnﬁ : ?@%%ﬁtm@rthé IKEPsfbuic W ﬁt&f . %’1 ok G
useful for expre SIO a_ prot of the inv
Aok b B o8 BBt PeBid Molehl apddcRE b Hotein of the
npatible with cell cult ure nmet hods and conpati bl e
invention. VVITIW Rfﬁ’@l‘fS@@ff&‘@b}tquéﬁmgflstEhéo éxpressi on vector and
expression of the gene product. Preferred eukaryotic
Trans&rmetivn of pprppidate cpllihosis avithor rPNA melgcyle of ﬁ@aﬁﬂesent invention
insect and mamal i an cells, preferably vertebrate
is accomptisghddsbys wel lawwnhmstofls drt ayptmllbfedepmad onrton kg @fr vestorensed and
cell line. Preferred eukaryotic host cells include
host systefahiniisis gedharnmitie feganbioytrdiSiddnatieh b pakaiybtib hestfcelisnelectroporation
t heATCC as CCL61, NIH Swi ss nouse enbryo cells

and salt tréaﬁ“n'élﬁ@rﬁgﬂloéé/ Al toplcaIy ElﬁglofyB@ (®dJor @ﬁarﬂ{ib Q6156, erladb1 972), Proc.

hanst er ki dney cells and the |ike eukaryotic

Natl. Acac‘? ';5%? U@SA: gblsme. o baﬁlbfb%ﬁ et%f‘%’sziﬁ*@% anygh k&oahPd tré@forifition of

to express a mol ecul e“encodi ng & protein of
& I € ! t treatment
vertebrate cgﬁf wrf rgeﬁgc?g cont '?mﬂgr ﬁ{ﬂgAE éri%cﬁf; g?agﬁﬁgeﬁ%oﬁ%zﬁlgﬂvsargal reatmen

methods abeytywnﬁy ecu\\&w i?resleg,t}gg By eseint venf @lo Ql gﬁ%?i%?@hﬁ&e\%gler et
f t t I d. Wth
ol (1979); Bigar ol heel ot GOATDT ﬂiﬁ 375?%%?;”05 o host cel Is,

el ectroporation and salt treatnent methods are
Sucgessfully [tyansiopned eelly, deo, cells that canisine a TBAE malgcul¢ of the present
(1972), Proc. Natl. Acad. Sci. USA 69: 2110; and
invention, Smmﬁmeomllen‘eﬁechby vmlﬂpkla)wn Whhlqn@gmﬁhldmg the anlerdemrden psclectable
of vertebrate cells with vectors containi ng r DNAs,
marker. Bbeetangpercells ssultimgtircmile inirpdwttion of ah tDNAeatt the mtesent invention
net hods are typically enployed, see, for exanple,

can be cloRb@RAFRBEccAinglé $Q681ks. VCEWY frothZhosé 26lonldk @he be Bhrvested, lysed and
their DNA content examined for the presence of the tDNA using a method such as that described
by Southern, (1975) J. Mol. Biol. 98: 503 or Berent et al., (1985) Biotech. 3: 208, or the proteins
produced from the cell assayed via an immunological method. The present inventors prepared a
Escherichia coli DH5@/p313-JF3, and deposited them in Korean Collection for type Cultures of

Korea Research Institute of Bioscience and Biotechnology on June 5, 2006 (Deposit No. KCTC

10954BP).

F. Production of Recombinant Proteins using a rDNA Molecule
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al. (1979), Proc. Natl. Acad. Sci. USA 76: 1373-1376.

Successfully transforned cells, i.e., cells that
woant7aumea r DNA nol ecul e of the present invent POT/KR2007/002848

be identified by well known techniques including the

sel ection for a selectable marker. For exanple, cells

resulting fromthe introduction of an rDNA of the

present invention can be cloned to produce single

ThE %@gh@ﬁwe d RirfhE PV RRS BRI %leﬁmeaang 3 tggaireﬁﬁéf 6 invention

and their DNA content exam ned for 't presence

using nuc%ou i cgcrl L%fg%gyﬂeggin {;Jgﬁgl %Fcﬂb?enét%gttel %gﬁﬁgbgpodla:tlon of a
. 1985 3:
recombmaﬂgqﬂ%wﬁa%r@%l é@cgy@anwess%ef B S5l not hod. - The

present .iny rs pre ar.e Esch rlchla,colrl ) )
Firgj.18 @pgl5ica% §1 il ERRTo RIS AT B iPWfipBrsuch as
for t{pe Cul tures of Korea Research Institute of
a nucleic ¢ gl eswlecempri s ceptirblecgsensially oher sonsptiog of SESLE? NO: 1, or
No. KCTC 10954BP). F. Production of Reconbi nant
nucleotidePr3Gt@i3ner H36AY of SEONENVT@c L ¥ The epvasisagnsequenagnis juginterrupted by
further provides nethods for producing a protein of
introns, astane thesy epen-readingifrognesyit isdicecty isditabbd foc ekpesdia i amy host.
described. In general terns, the production of a
The afRMEN Agidt mbREAeG therppRf@hbly tpiidedainl operatlo livksget With suitable
followi ng steps: First, a nucleic acid nolecule is

control se rﬁb@eﬂ &e@&ﬁbe%%@@stoafoﬁﬁ%eéﬂi‘)re%mhhﬁnﬂ EHHeLAInG the HHEEIn open
a nucleic acid nol ecul e conprising, consisting

reading frgff‘xgemfbé‘ X éregé %&gﬁ g%‘ %gestf gaﬁ’s? réﬁ% shQaﬁ‘l'Qho&b al?ﬂ' thehtransformed

nucl eo

w5 1G5 ORI PO S azx.cﬁw 0 g e

omonaus?ﬁa@%%%%'gé’ﬁaé&r?t% aeg@aﬁe& Hopeits P@ﬁ#{%@%ﬂ&ﬁ% ﬁefs tetovery and
sui t abl e control sequences, as descrlb above, .
purificationg fheproésip maygiob he e%ﬁeﬁsaabm I 1H§ta¥‘}?é ‘%%et SOmE léfﬂ)élﬁmes may be
readi ng franme. The expression unit is used to
tolerated. t ransf orm a sui tabl e host and the transforned host is
cul tured under conditions that allow the production of
Eachef tiecfondgoisnstepy @mdiendone in a variety of ways. For example, the desired

coding sequences may be obtained from genomic fragments and used directly in appropriate
hosts. The construction of expression vectors that are operable in a variety of hosts is
accomplished using appropriate replicons and control sequences, as set forth above. The
control sequences, expression vectors, and transformation methods are dependent on the type of
host cell used to express the gene and were discussed in detail earlier. Suitable restriction sites
can, if not normally available, be added to the ends of the coding sequence so as to provide an
excisable gene to insert into these vectors. A skilled artisan can readily adapt any
host/expression system known in the art for use with the nucleic acid molecules of the invention

to produce recombinant protein.
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Optionally the reconbi nant protein is isolated from

wo 2obte1488di umor fromthe cells; recovery and per/kRr2007/002848
purification of the protein may not be necessary in
some i nstances where sone inpurities may be tol erated.
Each of the foregoing steps can be done in a variety
of ways. For exanple, the desired codi ng sequences may
be obtai ned fromgenom c fragnents and used directly

G. Methdd? 18 RESRRY' A td'88% Modll15e SRE TP HEER D ANEARE 3554 B coding the

GenesAs%g(gig%lvivﬁﬁ%danlésé M @R crlg)pri ate replicons and contr ol
-—seqn-Eﬂtesr-ar%—‘er‘f-ﬁ-above. The control sequences,
expression vectors, and transformati on nethods are
Adethenelabbdiatent b€ the pesaft ihastios @révidsemhettodexpr Risatifyirgy agents
gene and were discussed in detail earlier. Suitable

that modhigft thie CdxipBdksiht &Sa @adleici deid)BfhicodRigMIpkdteidvaf HRbheentdR such as a
added to the ends of the coding sequence so as to

protein hd¥fi idendifo 8%l s%é@aln%e GESEQUD WOS 8T §udhtsSays heSLutilize any available
vectors. A skilled artisan can readily adapt "any
. K | . -
means Of{}ﬁgﬁlﬁﬁzﬁ%‘ for %'h%g;%ﬁﬁttﬁﬂ)ﬁggs\é%gl 1?}4&1*1% 1k bubRlc éﬁ&p&rf\fo%xg Clreiventlon.

cl"erc aci nDIecu e Invention to
s s SR D 0 o B 3R PEE AL Ry Hihion
. CGe iated. with P ti . Anot
is capable S a R AT TGP LR R G WL PR DLl B0t BBSL et hods

for identjfying agents that nodul ate the_expression of .
Inqonfuassay dompatd Celhdiges Higt Somam: wparter 2esetusions betvsn nucleotides

such as a protein having the am no acid sequence of

from witlgEche opanaeading Sirote defivay by mugleatiddsi Be64ngf SWQIIPABPe 1 and/or the
means of nonitoring for changes in the expression

5" and/or Beseghlatfry tehementc hiel anyagssajsblef fusioe pdartventapbe pieparssled Numerous
herein, an agent is said to nodul ate the expression of

assayableafudieg! Rir@efCird kobwhhadi readint available ihtludingahpdindfly hiciferase gene
up- or down-regul ati ng expression of the nucleic acid

and the defle @3n&&ihg chdrARFheARDRYcdtPliraRdferaS@ (Alak BRI (1SI0), Anal. Biochem.
contain reporter gene fuslons between nucl eotides from

188: 245?3&22?%?3@%%@%@@ itl{lkgrghgﬁégfgegﬁ gﬁﬁkﬁﬁ RY 1133 8EdddE She agent to

be tested under appropriate conditions and time. Differential expression of the reporter gene

between samples exposed to the agent and control samples identifies agents which modulate the
expression of a nucleic acid of the invention.

Additional assay formats may be used to monitor the ability of the agent to modulate the
expression of a nucleic acid encoding a protein of the inventjon, such as the protein having SEQ
ID NO: 2. For instance, mRNA expression may be monitored directly by hybridization to the
nucleic acids of the invention. Cell lines are exposed to the agent to be tested under appropriate
conditions and time and total RNA or mRNA is isolated by standard procedures such those

disclosed in Sambrook et al., Molecular Cloning - A Laboratory Manual, Third Ed., Cold Spring

Harbor Laboratory Press, Cold Spring Harbor, NY, 2001.
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5'" and/or 3" regulatory el enents and any assayabl e

fusion partner may be prepared. Numerous assayabl e
wousi7ansqart ners are known and readi |y avai | abPeT/KR2007/002848

including the firefly luciferase gene and the gene

encodi ng chl oranpheni col acetyltransferase (Al am et

al. (1990), Anal. Biochem 188:. 245-254). Cell lines

containing the reporter gene fusions are then exposed

Tﬁegpgg{%?reggg]%tw IPb«pﬁ}o ?érg%d%%ﬁurggﬁj{ E QBE! @ Gt a(?n[@g bid sx‘cﬁssue or

ere EXDFESSIOn 0] e repor
cultured (‘S‘eﬁﬁ,&%ggpz%a gg%sgd }MtJﬁhS(e’SH él"[g{tdb{eﬁg[ c{uc al carcinoma cell

pressi nuclelc acid of the i ntion

lines (Catg N@ﬁa@mgs’é%) IR ye U] S edppccacinoms
ablllty of the agent to nodul ate the expression of

cell lines ({catplegee Hes. d:@héz%a; Q§La22dr 6€EF RS0 Ohé34: KxRint7il 6%, and@cﬂcL -7184),
as the protein having SEQ ID NO 2. For instance, nRNA

ATCC lumx piepssircinommaycelidines (Catalogue Nos.cCR1LAPIR¢, GREbr738H0z and GRL-5907),
to the nucleic acids of the invention. Cell lines are

ATCC owexpadeatbchreindnea agkrines qCatldeas tMNek. B+ 1 6dp HDR+75ataad HTB-76),
conditions and tine and total RNA or nRNA is isol ated

ATCC paidtefiicdddas chrfihOGe Abll BfiesS(Cakhlddie MosdHIH-0$ 64TBIB0, and CRL-2547),
Sanbrook et al, Ml ecular oning - A Labor atory

ATCC pr%/&&ﬂéaéden&urfn@nﬁdceu {264 @Ca%ﬂ’lﬁ% MO NR! BRI - L0 @RPIM22, and CRL-
Press, Cold Spring Harbor 2001. The préferred

2220), anf %élic% g&étﬁl%lé?&en*o@él%ﬁloﬂa%fdeﬂ §fhed {(93&185&%‘15%3@1?}9 9736 QFR1.-1863, and

I OpSy t1ssue or CU ture

crL-186BTpEPE fsth | AJRER ik ﬁfl kot s?%goaece ﬁg%? B35

L- 2338, CRL-7 ATCC c C
Pl io daicet ATEECET 1n RN A Precaio gl beken calle exgpped 0 he agen

CCL- 224, CCL-225, CCL-234, CRL- 7159 and CRL-7184),

and controlrectls IaygbaBReRaEd feqmh Gipsnticlaiq a@ﬁﬁw@%the@‘(edﬁ@gueIt%Qrefefable but
CRL- 5944, CRL-7380, and CRL-5907), ATCC ovary

not necessatwrio cesigh muokescwlich hiybrédizq @aly Mlﬁgt@lgd&myclemwdwder conditions
HTB- 75, and HTB-76), ATCCpancreati c adenocarci nona

of high steiapénclyl n@aly hizhhi crgmpieﬁabstaryl—ﬂ(ﬁle?@ aci#ihgbA0s farmdunder conditions of
CRL- 2547), ATCC prostate adenocarinoma cell 1ines

high strm@@iﬂ‘lyaI 0guerdesy, thibribddhy Efhe 2422 coraliosRieterdd@d)the amount of
ATCC gastric adenocarci noma cell |ines (Catal ogue
complemé\'ﬁa?ﬁty%cﬂ fR%uld Rt B8RBen @Rfhucleic acid strands in order to form a hybrid.
Stringency should be chosen to maximize the difference in stability between the probe:target
hybrid and probe:non-target hybrids.
Probes may be designed from the nucleic acids of the invention through methods known
in the art. For instance, the G+C content of the probe and the probe length can affect probe

binding to its target sequence. Methods to optimize probe specificity are commonly available

in Sambrook et al., supra, or Ausubel ef al., Short Protocols in Molecular Biology, Fourth Ed.,

John Wiley & Sons, Inc., New York, 1999.

Hybridization conditions are modified using known methods, such as those described by
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CRL-1 864) may be used. Alternatively, other avail able

cells or cell lines my be used. Probes to detect
wdibd7ansmees i n RNA expression | evel s between eerikR2007/002848

exposed to the agent and control cells may be prepared

fromthe nucleic acids of the invention. It is

pref erabl e, but not necessary, to design probes which

hybri di ze only with target nucleic acids under

Sambroole 9N th®ASisel 2 9{) as tré%ié‘%ﬁﬁﬁ% %arc?‘}g}ﬁ?égir %@%%1 ization of total cellular

conpl enentary nucleic er

RNA or W%@Eﬁ%@ B PF’?P%P a@sé;%ﬁﬁﬁﬁ@%@%%@?%{% é&i‘lfar‘?ée format. ~ For
instance, fi1g) Ghijeie RRPART BN ittt rioarotd dprhe Afixghlq'g Sokid suppor

Stringency should be chosen to nmaxi mze the difference
and the sqlil supgeitiekpgsed &¢ diclepstiome PERSIFOmPAIEIEG: at AgAst Pie- ok @ash obpae of the
. non-target hybrids. Probes may be designed fromthe o
sequencen g€ Iths énvgotiers vpflen pendithensnini whichhthe gyhbereid otpscitigalhn hybridize.
in the art. For instance, the G+C content of the probe
Alternativetyd ntitleicprecabfagreeas homarisiag ftkhstpmeper prrhaf e ofothe tsequences of
target sequence. Methods to optim ze probe specificity

the inventlo® ca® eniifiyedaioah lsalid supporSanth aok slicoat chisupsrans @lass wafer or
Ausubel et at, Short Protocols in Ml ecular Biology,

membran&O UTRd B supg &8 BanVile Yoe &xHORRE to tdisl. celINRWRYDK kb pdI§ARNA from a

Hybri di zati on conditions are nodified using known

sample urifiet Q@gﬁtioelfsquy}ﬁ% HaogxdesohéRed why M%ﬁkf Hbridize. @86kh solid

Ausubel . as required for each probe.
| . . ri- .
sopors (YR NEARRCRE BB g PO S R ST et y i
f F ' l...celd ul. R R .
0995) WERHTR7s3" O By S B s gy iz
support and the sqlid support dt t | t
an RNA gyieiie Tecsinghi witiege tceﬂepo?@gf)aaﬁlé,agé Hg5m oot Depmlatih prResed to the
sequences of the invention under conditions in which .
agent, agertie whichioe-\ir Idoveaeeniptecthe lexpngssinn of 2 auclajetasich gagodingthe protein
nucleic acid fragnments conprising at |east one, or
having thpsequende diiEQID (& Zaqudantifisd.of the invention can be
affixed to a solid support, such as a silicon chip,
HysHdizigiogl fesgualiadtive and quemhisthreeanalbss of ahRINAS uypgyoalso baenrried out
then be exposed to total cellular RNA or polyA RNA
by using fal RRu& Protection Assay (i.e., RPA, see Ma et al. (1996), Methods 10: 273-238).

Briefly, an expression vehicle comprising cDNA encoding the gene product and a phage specific
DNA dependent RNA polymerase promoter (e.g., T7, T3 or SP6 RNA polymerase) is linearized
at the 3' end of the cDNA molecule, downstream from the phage promoter, wherein such a
linearized molecule is subsequently used as a template for synthesis of a labeled antisense
transcript of the cDNA by in vitro transcription. The labeled transcript is then hybridized to a
mixture of isolated RNA (i.e., total or fractionated mRNA) by incubation at 45°C overnight in a
buffer comprising 80% formamide, 40 mM Pipes, pH 6.4, 0.4 M NaCl and 1 mM EDTA. The

resulting hybrids are then digested in a buffer comprising 40 pg/ml ribonuclease A and 2 pg/ml
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sanpl e under conditions in which the affixed sequences
w Il specifically hybridize. Such solid supports and
woytniids4aat i on nmet hods are wi dely avail abl e, f®CT/KR2007/002848

exanpl e, those disclosed by Beattie, (1995 WO

95/11755. By examning for the ability of a given

probe to specifically hybridize to an RNA sanple from

an untreated cell population and froma cell
: pu ' ed it [ -1 Qr
riborucleEPU et BPhe YRARTCHS Ablfo I Grran BART B, b MBI o Loaded

onto urea/g&gg%iy{éggh%g?lgggfagiﬁg Jhavi ng the sequence of SEQ | D NO

BPi di zati on for qualitative and

uanptitative analysis of al so be carried, out
In 2190% Agsas FNASSRY et i@gﬁ%@y fhe, gxpresgion ok dhe pgtant gene
et al. i 1996), Methods 10: 273-238). Briefly, an ) )
products, esllsrassesildiney ar B1sk idesiiped which express difcertieriodusés gfeitie invention
product and a phage specific DNA dependent RNA
physiologigally ne€elée apd/onwelrlifes. gp identified 3would S eRppcted to comprise the
pol ynerase) is linearized at the 3' end of the cDNA
necessary celldamnechinayrssth thatmhe falelityne modidaticor aithbé ennscripoml mpparatus
such a linearized nolecule is subsequently used as a
is maintaih@Pift RghrdrtoSekBEdRsh Sombctoofl gleat athadppr§Riakesurface transduction
transcript of the cDNA by in vitro transcription. The

mechanisﬂ@@xlﬁi/@ldthte r&ﬁi&%%ﬁd' Riscddss.t ey RuEHEARD: 811l &indd WbHldBe@fansduced
i

i sol at ed e., total or fractionated nmRNA) by

oot SR B AU O PSS i o
operable r?@;@%}Sﬂggﬁfﬁfﬁﬁgg&%ﬂﬁg@ d%nc?r £ tﬁehﬁﬁlc%glig an%geﬂﬁgdﬁg the instant

0 ri ponuclease
i_.bonucl ease. ter deactiyvat]

gene prodgfts sl dh b SFG¢ ANYESDIS BEBaHp B B PyaiyahRofpe ghtant gene
ureal poly acrylam de gels for analysis. In another
products, whetein sai fragaisnistaje 4gdaitthe (AntCRPEeal &pn&rWeo’&@fff Bomaler and are

of the instant gene products, cells or cell lines are
expressed fasr polypetdides fwhade wholethnlax preighs candegdisingrgiedciremothe naturally

the invention physiologically. Cells and/or cell lines
occurring Smlykptitles ioe dnay fldhdrecanpéset ed inonwwiqgicadly tiistinct tag or other

necessary cellular machinery such that the fidelity of
detectablerRaiitbat iS96h @fprddass it Malidaiowatih diedrt @p Bambtodkies al., supra).

mai ntai ned with regard to exogenous contact of agent

Celts td? RRPIRRthaAkBuced ok 3 febRA%E WikliA above are then contacted with
agents under appropriate conditions. For example, the agent in a pharmaceutically acceptable
excipient is contacted with cells in an aqueous physiological buffer such as phosphate buffered
saline (PBS) at physiological pH, Eagles balanced salt solution (BSS) at physiological pH, PBS
or BSS comprising serum or conditioned media comprising PBS or BSS and/or serum incubated
at 37°C. Said conditions may be modulated as deemed necessary by one of skill in the art.
Subsequent to contacting the cells with the agent, said cells will be disrupted and the

polypeptides of the lysate are fractionated such that a polypeptide fraction is pooled and

contacted with an antibody to be further processed by immunological assay (e.g., ELISA,

22



10

15

20

nmechani snms and/ or the cytosolic cascades. Further,

such cells or cell lines would be transduced or
wonensieesed wi th an expression vehicle (e.g., PAT/KR2007/002848

plasm d or viral vector) construct conprising an

operabl e non-translated 5 pronoter-containing end of

the structural gene encoding the instant gene products

fused to one or nore antigenic fragnents, which are

immunop e?:lg)gtlgréﬁlﬁ 8{* gfeg{%ﬁl b gtﬁ.t ?Eée ?c?cﬁ of gfcﬁglﬁg }sgla]té’épﬁ:&ﬁi% ﬁ%kgt-contacted”

. re un rans rlptlona con_tr
e b B RAST R Lo SRR Py B Mg Roes8 i e

natural |y occurring pol ypeptides .or may furthe «
cells and @gnineresse QR 46%%}%816c’§fm‘§“0d?%f?1f¥cEel%%@tefg Sigial fom the “agent-
detectabl e marker. Such a _process is, well k omqfin t he
contacted3 sgmplseeongpaigst otheonipl WHE% uggd tocdistiaguish g’élq ertiyfagss of the
transduced or transfected as outlined above are then
agent. contacted with agents under appropriate conditions.
For exanple, the agent in a pharmaceutically .
Hanvkginsdabiocl dentifypigaits ithatcMiotlabite theVLpyel g dt J.dast Gne Activity of
aqueous physi ol ogi cal buffer such as phosphate
the Pancitatit € fdeBAkidemtédBiyteids physi ol ogi cal pH, Eagl es
- bal anced saIF §o|u1|on (BSS) at physiol ogi cal pH, PBS
ARShESSnEQIRIhS b theSHestmt Hveaandiptdadedmetbdia for identifying agents
conprising PBS or BSS and/or serum i ncubated at 37C.

that mod %ﬂe glﬁg ?eg%i ét ?fﬁaﬁ%e Q@tlﬂBﬂHf ARHeiRSARE MMRANNSE SShadsythe protein

In the art. Subsequent to contacting
. the cells,with the [ | ' ' .
bving g Bt 5 3000 N3 SR Bl aedy o Gl o
such that a, pol, tide fractjon js g e
meas oSSR R S0l B PR e oy gemitin

i mmunol ogi cal assay (e.g., ELISA i munoprecipitation
agents th@tregeansFaitipiCAoP The pool of proteins isolated from
the "agent-contacted" sanple wll be conpared with a
Ircon¢ rotmatarthé eclativs emsnis phe exeini ehihs dnvegiipn detyeen a cell
with the cells and an increase or decrease in the
populationniianisdsogsen axpysed enehabguit $0 bad¢stéd eompaed to an un-exposed control
"agent contacted" sanple conpared to the control will
cell populRionSAsly be asiaged.nduithis foleatepobed snchrrsspedfic tahbedjenare used to
H. Methods to ldentify Agents that Mdul ate the Level
monitor b dfferk@d exfRREsiAE bf thetYotehh in the different cell populations. Cell lines or

populations are exposed to the agent to be tested under appropriate conditions and time.
Cellular lysates may be prepared from the exposed cell line or population and a control,
unexposed cell line or population.  The cellular lysates are then analyzed with the probe.
Antibody probes are prepared by immunizing suitable mammalian hosts in appropriate
immunization protocols using the peptides, polypeptides or proteins of the invention if they are
of sufficient length, or, if desired, or if required to enhance immunogenicity, conjugated to
suitable carriers. Methods for preparing immunogenic conjugates with carriers such as BSA,

KLH, or other carrier proteins are well known in the art. In some circumstances, direct
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t he Pancreatic Cancer Associ ated Proteins Another

enbodi nent of the present invention provides nethods
woaoo7ideswssi f yi ng agents that nodul ate the | evePCOKR2007/002848

| east one activity of a protein of the invention such

as the protein having the am no acid sequence of SEQ

ID NO 2. Such nethods or assays nay utilize any neans

of nonitoring or detecting the desired activity and

conjugatic?'{ ggpgf Fdrcud by bh%ﬁédﬁmiﬁ? ﬁe%g%ﬁﬁt fnfayr;tt@ eBH&IVES it R@er instances

pancreati ¢ cancer. e for the relative
. anount s, of .a protein.of,.t he~j.nvent :
inkig B 460 8 PR BT AT GhOKER] CORRRIEE L g e aesral

..tested.conpared to an.un-exposed.control cell . .
to Drovide e 10 P e SHF AP PHIS s Ehge g BLthgp B amine
as specifjc antibodies are used t nitor. the,
or carboXy itqrfaRusvith R Céfﬁtﬁ%f’@§§$16‘|‘ﬁ %"flnfeﬁsé’eﬁthV!EﬁhCXSFFl?%@SIdueS’ for example,
different cell populations. Cell |ines or_ populations
to facilitaer binking 63 @dcarden Halmigiethetianoohhetisyneipegny sy conducted generally by
appropriate conditions and time. Cellular |ysates may
injection beeprepatablt tinempehied exdosih wel of buitabloradpypulisass gh generally
and a control, unexposed cell line or population. The
understoo@ €in! theadrt.| ydadigs ter éminbeinatioraketeddlewnititdrs tdfeanpibodies are taken to
Ant i body probes are prepared by inmmunizing suitable
determiner?ﬂ@a@dc. ¥ a8 fofmaRi opri ate i nmmuni zati on protocol s
usi ng the peptides, polypeptides or proteins of the
W'(l}ﬁ(\! it '&Qﬁ'ydl&nelfl heiseaCpRlucdl {d @hislvay G Ibe Qitisfacfory for some
esired, or If required to enhance inmunogenicity,
applicatiol%%%oﬁg@{a%aée%tﬁjéﬂbé%?é%itgﬁgs% W of D) fp?épapd'é%ﬁwii(i Eﬁeferred.

enirc con carriers such as BSA,

tmmortal e g Bhes PhiheRirabS Ui ol sk PRI A hePof lepared wing

the stand%ﬁ@lh%ﬁsgfg%ggglr :ag]ﬁ ﬂ}%ﬂétgﬁgég%ﬁ) Q%ZHP&‘: ZSé:f ?%é%ﬁ or' Modifications
supplied by Pierce Chem cal Co. (Rockford, I1L)5 be

which effeet imatortelizasionr of lyyephasyies sqrbﬂfll‘?et(nyC?IE% % els h%eﬁ%"é‘ﬁ?ylﬁ‘ﬁ’ém The
hapt en pepti des can be extended at either the am no or )

immortalizad belk yintesevieting the dhsitedoapsibedine ateessiepned by immunoassay in which
interspersed with cysteine residues, for exanple, to )

the antigdnai3i thé paptedd haptém polypeptideaot protein AdWihei she appropriaié immertalized
i mmunogens i s conducted generally by

cell culture secreting the desired antibody is identified, the cells can be cultured either in vitro or

by production in ascites fluid.

The desired monoclonal antibodies are then recovered from the culture supernatant or
from the ascites supernatant. Fragments of the monoclonal antibodies or the polyclonal antisera
which contain the immunologically significant (antigen-binding) portion can be used as
antagonists, as well as the intact antibodies. Use of immunologically reactive (antigen-binding)
antibody fragments, such as the Fab, Fab’, or F(ab’), fragments is often preferable, especially in
a therapeutic context, as these fragments are generally less immunogenic than the whole

immunoglobulin.
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i njection over a suitable tine period and with use of

sui tabl e adjuvants, as is generally understood in the
wanv7/1BsM66 ng t he i nmuni zati on schedul e, titer sPOT/KR2007/002848

anti bodi es are taken to determ ne adequacy of anti body

formation. Wiile the polyclonal antisera produced in

this way may be satisfactory for sone applications,

for pharnaceutical conpositions, use of nonocl ona

r rations i farre r i zed.ce L es, .
ol FRABLisr B ahilp B Gindlel o IR L A Db RALL R curent
ard net ho

R R e TT
ceions o e o 5, TR S bl RN S BRER e

o | i nes segreting the desired anti bodi es are screened by

origin, suglnepineanézed antbodiesh the antigen is the peptide
hapt en, pol ypeptide or protein. Wen the appropriate

Agamothehlare esbapel fin ¢hd above wethpdtdandbet traddmdy selgeted or rationally

antibody is identified, the cells can be cul tured

selected ogidedigiedi N Asiusedheareinhyin pgead iscdaidto Heramdronlyessletiedivchen Theeagent is
desired nonocl onal anti bodies are then recovered from

chosen radnBEMBUKWIEE: SiRRIcAAEané spdcifid sefuehieesdatolved in the association of a
supernatant. Fragnents of the nonocl onal antibodies or

protein of e RAJMALL MBIne2BE WA &s WAL tEP RERAtdsh®inding partners, etc. An
I mmunol ogi cally significant (antigen-binding) portion

example giﬁ%ngg Hlsge% de Qg«%rﬁ‘? WistiRe aaﬁle}‘iﬁ!:zll lﬁﬁ‘ax'['yhrﬁ' 4 BERfde combinatorial

I"es. munol ogi cally reac ive

library, Or(ﬁg%%wgﬁfogigﬁ&?&)?antl body fragments, such as the Fab,

¥P8gments is often preferable,
especially in a therapeytic.context s _these .
AY Piggisat 2 eegitrioraif y D SRl IhnsristieRoc PrigHed hen the agent i
whol e i munogl obul i n. The anti bodi es or antigen-bi ndj ng .
chosen of p agpiandem pagis ayhieh rkep el aecoynt the spapengs Pfaﬁ%ﬁ target site and/or its
t echnol ogy, by reconbi nant neans. Antibody regions
conformatihatin biomdestivec imithc el ggents tagtoniesAgams cag| sn satipnally gelected or
protein can al so be produced in the context of
rationallyCduisig@ed by witilizimguiht ineptides paoeress drat giake upuhhseasites. For example, a
humani zed anti bodi es.
rationally selected peptide agent can be a peptide whose amino acid sequence is identical to or a

derivative of any functional consensus site.

The agents of the present invention can be, as examples, peptides, small molecules,
vitamin derivatives, as well as carbohydrates. Dominant negative proteins, DNAs encoding
these proteins, antibodies to these proteins, peptide fragments of these proteins or mimics of
these proteins may be introduced into cells to affect function. “Mimic” used herein refers to the
modification of a region or several regions of a peptide molecule to provide a structure
chemically different from the parent peptide but topographically and functionally similar to the

parent peptide (see Grant in: Molecular Biology and Biotechnology. Meyers, ed., pp. 659-664,

VCH Publishers, Inc., New York, 1995). A skilled artisan can readily recognize that there is no
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Agents that are assayed in the above nethod can be

randomy selected or rationally selected or designed.
waéoargiescher ei n, an agent is said to be randonPgT/KR2007/002848

sel ected when the agent is chosen randomy w thout

consi dering the specific sequences involved in the

association of a protein of the invention al one or

with its associated substrates, binding partners, etc.

.o exanpl fr IS the use a

timit as 19 fhe AR pard @fn‘g? qgeﬁgggtﬁggseg%@b%g B7al 1ibrary,

ra ow h broth of an organism As.used herein,

Tl ahptie vt of (o v Rfipd s 3 Blephie ctrie “Fafid;pgfid phase (o

. when_the agent_is chosen on .a_nonrandgm basi I.ch

solution phasey Pepids Axnthesit Meerdsedtidh daoBP hie %‘?geﬁ‘ é@‘iltéon» the DNA
and/or its conformation in connection with the agent's .

encodinga theso meptidge nmgy clm spethesizqdoaing yoogupeetally dfailableoligonucleotide
rational ly designed by utilizing the peptide sequences )

synthesist instromeriatianpanchpdusid esombirandy anipk estangardatdcomiinapt production
sel ected peptide agent can be a pepti de whose am no

systems. aciid p@dueitge ubiag i wéidt pleab fpeptide santiesis \iatrieeesshtedny non-gene-
functional consensus site. The agents of the present

encoded hiURNHciR@ArERIbigcluaed. exanpl es, peptides, snall
nol ecul es, vitam n derivatives, as well as

ASBHRPRMAEE %E @2entPUT A8 PrefRRO AlveMBoP bR RhtididNABnuUNoreactive with
encodi ng theSe proteins, antibodies to these proteins,
iti 48 i Se ARFBSE) AenRardbBthized BY ilhRSEation of
oritical pgsrqg{)ﬂes:jo%é) rﬁgl%ggg{l}%ﬁ?{]%gﬁgéd@&?o@ce Ps a{ o aff ectgl
ittt R RBiigf ) rHRERaPEEF Ra5 S Sl oy e porions of e
. .peptide nolecule to provi.de a structure chemcally
protein 11&?’?‘%"@%?’]? taggeéﬁ;* gﬁ@eﬁ%lgﬂ‘%le%epti de but topographically
and functionally simlar to the parent ..
gst s dhat Modylatethe Lxpression ox 4 Z oL
ed. , pp. 659-664, VCH Publishers, Inc., New York,
Proteins1/096diated weikh Phncreatic Caneerran readi |y recogni ze t hat
there is nolimt as to the structural nature of the
rageotidedin thh&xpmpkantheimoteins iand nudtkie agisiof dlee axyentian, gych as the
the invention can be prepared using standard solid .
proteins MA3®E theansib Wcid Bediease bf SEY TDENOy 12, hes idifferentimlysexpressed in
as is known in the art. In addition, the DNA

pancreatic cancerous tissue. Agents that up- or down- regulate or modulate the expression of

the protein or at least one activity of the protein, such as agonists or antagonists, may be used to
modulate biological and pathologic processes associated with the protein’s function and activity.
This includes agents identified employing homologues and analogues of the present invention.

As used herein, a subject can be any mammal, so long as the mammal is in need of
modulation of a pathological or biological process mediated by a protein of the invention. The
term “mammal” is defined as an individual belonging to the class Mammalia. The invention is
particularly useful in the treatment of human subjects.

Pathological processes refer to a category of biological processes which produce a
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encodi ng these peptides may be synthesi zed using

comerci ally avail abl e ol i gonucl eoti de synthesis
wonet7riymenat ati on and produced reconbi nantly usPAT/KR2007/002848

standard reconbi nant production systens. The

production using solid phase peptide synthesis is

necessitated i f non-geneencoded am no acids are to be

i ncl uded. Anot her class of agents of the present

ko YEAL 80 8550 BRSS! RS SEOL Gt e wit
cell gromﬁ%)ﬁ]%?%k%gag B}%lﬁggg %QI%H’L gg‘ég%réggs l,saq{i] (D { glﬁﬁl:a{eaag) | fthological process

con ng <
antigenic r t hose ons of t

i ons, .por protein
when the SRpRRCa BRI GBI PhHESaPT B LY et ggnges may be
Agents that Mdul ate the Expression or at Least .qne
prevented g disgrieypregrestien modulatadsbyaths gdmanistmtign: of apgpis maugh gp- or down-
Cancer As provided in the Exanples, the proteins and
regulate omunodilate doisgmeoway e expressidrons akleest o adwityraft @ippein of the
havi ng the am no acid sequence of SEQ ID NO 2, are
inventiondi fferentially expressed in pancreatic cancerous
ti ssue. Agents that up- or down- regulate or nodul ate
Thehgefts R €ES prefend invchtop cal Bé providedtaldeast imnaembiagtion tvith other
of the protein, such as agonists or antagonists, nay

agents thSndtifste taopdfﬁé’tﬂéta%a&h&'bgi'c@lg' 1©8éss ANHoPatdnell©UCagent of the present
processes associated wth the protein's function and

invention %gﬁ il ¥ iniEib im&%&ﬁﬁ%i&ﬂ%%th&qm %g@.npAQXlis&g'l&esrein, two

nol ogues and anal ogues of the present invention.

used, herein, a. hect a Sministered
sets o350 DR UL 3 o S0AOTR i
sty PSS SRS Bt ALl s e
. individual belonging to the class Manmalia. The
same tim§. nyention is particularly useful in the treatment of
human subj ects. Pat hol ogi cal processes refer to a
Theaagsyytsr 9f G Wesenb giveation car ds danipictad piagugemeral, subcutaneous,
adel eterious effect. For exanple, expression of a ‘
intravenoyy, dhehmusfularh éntrapedionealn treaydebmala sy obucgtle toutps: h Alggrnatively, or
growm h or hyperplasia. As used herein, an agent is
concurren$l§] ddintnis@dishaimay abep dyhthleogiat abutpr ods sdosage administered will be
dependent upon the age, health, and weight of the recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effect desired.

The present invention further provides compositions containing one or more agents
which modulate expression or at least one activity of a protein of the invention. While
individual needs vary, determination of optimal ranges of effective amounts of each component
is within the skill of the art. Typical dosages comprise 0.1 to 100 pg/kg body wt. The
preferred dosages comprise 0.1 to 10 pg/kg body wt. The most preferred dosages comprise 0.1
to 1 pg/kg body wt.

In addition to the pharmacologically active agent, the compositions of the present
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when the agent reduces the degree or severity of the

process. For instance, cancer nay be prevented or
wdizeagsepr ogr essi on nodul at ed by the adm ni st PaTIKR20477002848

agents which up- or downregul ate or nodulate in sone

way the expression or at |east one activity of a

protein of the invention. The agents of the present

i nvention can be provided al one, or in conbination

1nvent1on‘%§3hc !ﬁﬁr g@l@t afrHa?c'é {%ﬂ la%E téblp%&trie?é'lh sing excipients and
E éxan%% e AT

oglca cess.

n Jnventlon .can ni conbi at o

s R AR Jeie Lok BhdhaR PR Pleh oan be

used phaxg&lgglgtt %g?:foggalﬂe:ri :tg:ﬂg%séqnﬂ.ﬁfl%{bgﬁlg gﬁ;‘.g}tgblwt}ogplgatlons%r parenteral
adm ni stered i ndependent|ly in . a fashion such that the

administrafipgntnglugiel aquges slutions afalie acline compeurdieint waisr-selple form, for
present invention can be adm nistered via parenteral,

example, svatssgohabeosedts. i bt addider syspensipnapiibeuictive compounds as appropriate
intraperitoneal, transdermal, or buccal routes.

oily injectddbrt @rspatsiorsinyay or adnoinisterec ntS@t,abladipophiiit: rsalvienis onsghibles include
by the oral route. The dosage admi nistered will be

fatty oils,d@peRraiaple, ypnmet 6§ @ggnthedalfity acidcswes, gbt exdmplbeethyl oleate or
reci pient, kind of concurrent treatnent, if any,

trlglycerlcfe%eq Uﬁﬁk%u@ﬁnj’e!’:ﬁﬁ{ ¥B§Hensiomd nidye combin Quisttariche veHfifie Ghcrease the
desired. The ‘present 'invention further provides

viscosity %?gﬂ?%hgéﬂeﬁgﬁn CABRAL NP ExARBIL sl RINE cRARRYS e %Qllulose sorbitol,

expreSS|on or at east one activity of

and/or degféf? te(rEI @%’c c{ thF @Yl%{glélg{l] maggglgo cér?ﬁhvs# ?er@eqq 03\6‘3{&4 'can also

m es 01 Ive a
within the skill of the art.

ac
be used tOT‘W}F‘E%‘F tﬁﬂ? pft@f)ﬂé}ve%méo%‘ €8100 my/ kg body wt. The
lﬂq@pr ef%er §r ge({%]gglfs &%i%galclggp 31!9 %gtegrg%[ﬁfd?rgég‘@at 1y ch% Ec%the invention
body wt. In addition to the pharnacol ogically active
may be f@gsmted imerégwb agranisRsoroPPichkagpagERtioRy ehdfeh affgree types of

contain suitable pharmaceutically acceptable carriers
formulatiesnyray sbegrsek cimpilemesusgindo achieve systemic administration of the active

ingredient.

Suitable formulations for oral administration include hard or soft gelatin capsules, pills,
tablets, including coated tablets, elixirs, suspensions, syrups or inhalations and controlled release
forms thereof.

In practicing the methods of this invention, the compounds of this invention may be used
alone or in combination, or in combination with other therapeutic or diagnostic agents. In
certain preferred embodiments, the compounds of this invention may be coadministered along
with other compounds typically prescribed for these conditions according to generally accepted
medical practice. The compounds of this invention can be utilized in vivo, ordinarily in

mammals, such as humans, sheep, horses, cattle, pigs, dogs, cats, rats and mice, or in vitro.
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auxiliaries which facilitate processing of the active

conpounds into preparations which can be used
wohermassetical |y for delivery to the site of BCTiIKR2007/002848

Suitable fornul ati ons for parenteral adm nistration

i ncl ude aqueous sol utions of the active conpounds in

wat er-soluble form for exanple, water-soluble salts.

In addition, suspensions of the active conpounds as

J.a@E&%Bﬁ% ?dejq?niti% ﬂiﬁ‘é iﬁgﬁila?&eﬁ#sp?mi ons may be .

: _— ilic solvents or vehicles
it pediieht e, Bieg RS BBE R BESAER Reltiod] op) eglpine an

ensying i bbe TN Bk B B REIEhO TPt avenson

o suspensi on_ i nclude, for exanple, sodium carboxynethy| .

is mixed with ppotesgial Rigdpig Wnera%qlbc;xt@ég@rrféq,ﬁtlomf iagisdll W,er gqgitions that
suspension may al so contain stabilijzers. Liposones can

allow theadsserigiwnuef goteotiainbiagingl parmershwith gborotein e ey dyvgntion.  After
into the cell. The pharmaceutical fornmulation for

mixing, peptileenpatyzeahtides, gtrotatns @n otee oxadéaudpsttbatt mve ibeveme iassociated with a
be fornmulated for enteral, parenteral or topica

protein ofal&NinViegtiod kieodpatatudefsin thd mitthreee Thy basiing partner that bound to the
formul ati ons may be used sinultaneously to achi eve

protein ofSthe ifErtioAdah thed b tréRevedf andh@irtBed dne@yAeBgr Tdlii@dify and isolate a
Suitable fornul ati ons for oral adm nistration include

binding ;{ﬂﬁgﬁh glﬁe shiife é{l,i Eti‘rcﬁ%ﬂéee?;?rmeiﬂ SompABhE e entire amino acid

ng coated tablets, elixXirs, suspensrons, syrups

sequence ?%S]%Qg@ltlﬁégl 9 %21% ﬁg gse%?ﬁgtéxgﬁ%feq}@ %ﬁga%ﬁf‘e%t Lo r&?ﬁx&%ﬁfbe used.

I fig e I nvent i on,

co unds of this jnvention may be. used. al.one ,or |
A B PRl e R TR0 1 dTeRA I GCHER COR el from o
or diagnostic agents. In certain preferred.

Iysed or QiBBANERL 5, 1NN LETICINERS O CUMIE oL bl derived from

coadm ni stered along with other conpounds typically
human tusrass of  tieadformedt ¢pdls o faroinairnges PIORSE CidsHE 1y B SHER) gells from
accepted nedi cal practice. The conmpounds of this )
carcinomasnv évitermativeln chldulent extiavtsdman beipreparest Siomanpingaljtissue or available

cell lines.

A variety of methods can be used to obtain an extract of a cell. Cells can be disrupted
using either physical or chemical disruption methods. Examples of physical disruption methods
include, but are not limited to, sonication and mechanical shearing. Examples of chemical lysis
methods include, but are not limited to, detergent lysis and enzyme lysis. A skilled artisan can
readily adapt methods for preparing cellular extracts in order to obtain extracts for use in the
present methods.

Once an extract of a cell is prepared, the extract is mixed with the protein of the invention
under conditions in which association of the protein with the binding partner can occur. A

variety of conditions can be used, the most preferred being conditions that closely resemble
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manmal s, such as humans, sheep, horses, cattle, pigs,
dogs, cats, rats and mce, or in vitro.J. Methods to
woOdermiufage Bi ndi ng Partners Anot her enbodi nent 8CTR2007/002848
present invention provides nmethods for isolating and
identifying binding partners of proteins of the
invention. In general, a protein of the invention is
m xed with a potential binding partner or an extract
" r [ I n it h [0 :
conditiond forld 4 108 BroBatE ot A e R, e e ot e, o,
rotein of the invention., Af 1 Xk N |.das L
temperatufc,) %}fﬁ‘eﬁ}ei 21 ntf)érto e P{F]sc e@l%larote%@r:ct rrrﬂosééé’c g‘lmeg Q%Aggﬁhg’v &P timize the
. .. becgne assocjated .with a protein of the invention are
assocmtlog@ggfed%r t&"’f%ﬁ'}‘mﬂ]@n?}ﬁnﬁﬂ’ﬁ? °I The binding partner that
bound to the protein of the inventiop can then be
Aftenirdag ander trnreiriate candisiers. the, bowathcppplexny sepgtatpdetiom the
a binding partner, the entire protein, for instance a
mixture. pAovasioty ebricelifiury edne berittilized 4 separats thes BHkERce I example,
SEQID NO 2 can be used. Alternatively, a fragnent of
antibodied kyeecificotoei pratein dfghe swatntids cars bel ubesk o immunaepsedipitaie the binding
extract refers to a preparation or fraction which is
partner &@Aiglet.r omAitdryaB@LOr sthindardptddmiel | sefEhatipr efeehniges such  as
source of cellular extracts will be cells derived from

chromato%ﬂdﬁl?}naﬂd’d%%ﬁy/@édiﬁl@ﬁﬁ&hﬁ[fﬁ@ﬂioﬁféhh e ufed i nst ance,
iopsy tissue or tissue culture cells from carcinonas.

Afd r%h{&%ﬂ Y€h¥n-268k1a _dageuﬁl%& rcagétﬁ?émy QR dPmemar&eaét @B binding

normal tissue or available cell lines. A variety of
met.hogds _C t IR an ohe@oBE! | ¥ 1
partner c@élqesglé%loﬁ %&)gfééfr?ﬁ%? e%nﬁgl&ﬁdg &y tﬁg%r{’te{ﬁ ysai1 cal or of cXampe:

i SR DG e S T
Tci glg'm(i g%éa(r)q%;%ngssgcggtg€ galgs 11{1.&: 3{{?}%? Ip%g% ﬁ?@tﬁ% laﬁi?(f:g %ﬁr%cé, the protein

to, deterg‘:rjt lysis and enzyne lysis. A skille .
of the ingentionaganc m@@)cgallllz}sbda@”aﬁt sohigt PRI oF O PAAplen e protein can be

cellular extracts in order to obtain extracts for use
attached fora titreceplubrse ntatrve bhawzlic Wrde aftteoknreat of G psoteis tp ajsglid support

prepared, the extract is mxed with the protein of the
aids in sépiyRiMgi geptide/binding partner pairs from other constituents found in the extract.
The identified binding partners can be either a single protein or a complex made up of two or
more proteins. Alternatively, binding partners may be identified using a Far-Western assay
according to the procedures of Takayama et al. (1997), Methods Mol. Biol. 69: 171-184 or
Sauder ef al. (1996), J. Gen. Virol. 77: 991-996 or identified through the use of epitope tagged
proteins or GST fusion proteins.

Alternatively, the nucleic acid molecules of the invention can be used in a yeast two-

hybrid system or other in vivo protein-protein detection system. The yeast two-hybrid system

has been used to identify other protein partner pairs and can readily be adapted to employ the

nucleic acid molecules herein described.
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under conditions in which association of the protein

Wi th the binding partner can occur. A variety of
woaniusens can be used, the nost preferred bePamyKR2007/002848

conditions that closely resenbl econditions found in

the cytoplasmof a human cell. Features such as

osnolality, pH tenperature, and the concentration of

cellular extract used, can be varied to optim ze the

O(ﬁj tﬁE ilﬁﬁ]diﬂ 1i t1]ﬁle}?§ Qf ﬁf.eq:.'a .cl'&tfcr@ iep @sp i %ﬁtﬁ'g{e S
Of TRt Be BERMRERGHeH S’ PiotEiah af ein{nthn Fidp@hotogues and
atogoes e G B B BRSSP RS i o

artner conplex. Alternatively, standard chem cal .
purposes. @i bindingpartnsetndgased tpcgengrateitibadics hahping ta fee binding partner
density/ sedi nent centrifugati on can be used. After
using technaqusy Zhowh imthe- st Lodibadiesl thaé bingl the bingling partnentan boused to assay
in the extract, the binding partner can be dissociated
the activifyr afhthe hgoeomnpf the inseémgpne anuaht¢rapandilc apehhtodmodtate a biological or
exanpl e, dissociation can be acconplished by altering
pathologi¢dl ®r&azkd meaiacby el [96tel! oPtiedhvédiionroxtoup@ify e dirdingpartner.
separating associ ated binding partner pairs fromthe

These useFhXedtsEXbddas detatiMRIRY. Ot €i n of the invention can be
i mmobi lized on a solid support. For exanple, the

L.m&ﬁé.a(} FPARI ORI A GRS OB ocR! tHOASctRHE BEMvEén (B¢ Binding

daCryl peads.” Attachment o tne protern to a SOl

sy %rt ai d i epa ﬁti g }; / bi ndi ng part ner

Partnersaﬁ € Cegl &E&A oi%ge R)élqu inthe extract .
The identified bjndin artners can,be either a,si.ngle

A maime S ol r b BV RTET RS b e JBhflging agens

Al ternatively, binding partners nmay. be identifi egi&p,

that reduggs jop plockrHhe. giesiation @gsaayr%@o?% they invention: Yty ebifing partner.
of Takayama et al. (1997), Methods Mdl. Biol. 69:

Specificallyz 1 peMeinrofIhedayensionas mixedowijh ajbindipg payingipjn the) presence and
991-996 or identified through the use of epitope

absence of aggeenipioobetestsdor AGST nfixisg omder ainditiss tiditadlomasdsvehtyon of the
the nucleic acid nol ecul es of the invention can be

proteins, H&evd Mmiktuysdast dnabiaydrand compared to determine if the agent reduced or

blocked the association of the protein of the invention with the binding partner. Agents that
block or reduce the association of the protein of the invention with the binding partner will be
identified as decreasing the amount of association present in the sample containing the tested
agent.

As used herein, an agent is said to reduce or block the association between a protein of
the invention and a binding partner when the presence of the agent decreases the extent to which
or prevents the binding partner from becoming associated with the protein of the invention.
One class of agents will reduce or block the association by binding to the binding partner while

another class of agents will reduce or block the association by binding to the protein of the
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systemor other in vivo protein-protein detection
system The yeast two-hybrid system has been used to
woOdenmiuf4ge ot her protein partner pairs and can PERR2907/002848
be adapted to enploy the nucleic acid nolecules herein
descri bed. K. Use of the Binding Partners of the
Pancreati c Cancer Associ ated Proteins Once isol ated,
the binding partners of the proteins of the invention,
and honol ogues and anal ogues t hereof, obtained using
the above described nmethods can be used for a variety

of rposes. The bindjn artners can.be used t.o
Tige B PR ORLL (LTRSS EFD St R g paRiag and fully
in hni k [ . ' j .
characterghAUREHS <BiGHAITNG: BERENE FIOESh1eed, fralih (o 0ieds ¢ g proten of the
activity of the protein of the invention, as a
inventiontoer bipdinginartagrethat has hepa ideatified apbeing gresgnt ra cellular extract. It
pat hol ogi cal process nediated by the protein of the
will be appaveanttd ene ofordivanyukilt in theartahadsonlpngaastthe pindimgegatner has been
uses are described in detail below L. Methods to
characterlz6@BY bh Ydehgiabls pidaityR.@ckoldorladssimhi,dhé presersessasean be used.
the Binding Partners and the Pancreatic Cancer
ASSROGALRE BEL@iiAIhARBEVemetvdoctnmee raralontih eelerted eurt rationally
fnvention provides nethods for identifying agents that

selected Jr%géi%ﬁed?r po) \9%6 Hefin, 3R 206t 34 §0M tPbe AnPo@LyEielecadd Wikd the agent is
I nvefition wth a binding partner. Specifically, a
rot ei n.of L RER LSicdeBhos ol inGh& dssociation of the
chosen f%‘&?ﬁ“ﬁ‘/e?“?’ﬁ“{ Ecglsgdr%égéglgeg%gngica e)élencce of an agent to be
: sted. After, m xjng. un ondi £ t Welected ts is
protein of &G v T R e °PRL e T Hndlhh Melected agents
anal yzed and conpared to .deterni.pe if the :
the use of e hseanId T GE ROGPY e SUS TP ffer oy o BHE Poth o gn organism.
the invention with the bhindi.ng partner,. Agents.that .
Abliowk horeins 6 feent eaddodi AT EH S gt O Gstgnd gyhep fhe agent is
invention with the binding partner will be identified dor 1
chosen oA% rbacareslagi bapis Which akea intefaceasnd gheateapencs of das targeh siig, and/or 1ts
sanpl e containing the tested agent. As used herein, an
conformAWBANn icenition twith ehkicgen’s diftionk Wgentaserncbatrpipnally selected or
bet ween a protein of

rationally designed by utilizing the peptide sequences that make up the contact sites of the

invention

binding partner with the protein of the invention. For example, a rationally selected peptide
agent can be a peptide whose amino acid sequence is identical to the contact site of the protein of
the invention on the binding partner. Such an agent will reduce or block the association of the
protein of the invention with the binding partner by binding to the binding partner.

The agents of the present invention can be, as examples, peptides, small molecules,
vitamin derivatives, as well as carbohydrates. A skilled artisan can readily recognize that there
is no limit as to the structural nature of the agents of the present invention.

One class of agents of the present invention are peptide agents whose amino acid

sequences are chosen based on the amino acid sequence of the protein of the invention. The
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the invention and a binding partner when the presence

of the agent decreases the extent to which or prevents
woOher7nuswds ng partner from becom ng associ at ed RCTIKR206E/002848

protein of the invention. One class of agents wll

reduce or block the association by binding to the

bi ndi ng partner while another class of agents wl|

reduce or block the association by binding to the

peptide ag‘%ngé g%ﬁleoifnv&ﬁ]c?dﬂwﬁnﬁé Raérg@ Elgitﬂg@ginﬁgrdoﬁéfainﬁ{asé‘ ?ﬁxﬁogl}ﬁion phase)

ove assay can elt n 1 sol at and

. characterized protgin ok e i al | :
peptide sgpBRaE rBih6E B B Bl i 0 s T AREHIoR, ks DA ropdine these
. i nvention or a bjndin artner ..t hat | been . .
peptides | iR PF | SUTHSTEE T <SBHROE Y QPP SERpresieptidg  synthesis
wi |l be apparent to one of ordin skill .in the art
instrumenfian 375! PEICRb INEHIHAY ST RS FERoT iRt Production systems.
characterized by an identifiable property, e.g., )
The produesioncusing seléd ghise nepddppmilssts i dsespsiald Benepsgerie encoded amino
Agents that are assayed in the above nethod can be
acids are toabedinnfudedel ected or rationally sel ected or designed.
As used herein, an agent is said to be randonly . )
Asehectlask vhapgeithefapeprests nhagim amnahgitogies imunoreactive with
consi dering the specific sequences involved in the
critical pSgEAE &t iheNprefeid BE tY Riveitionodr thb indiug Haitaer. Widishddséribed above,
bi ndi ng partner. An exanple of randomy selected

antibodie?g(ﬁg_t Shthided "By UsEn@fizRios heMseRdbld i hadmalien @bpent gl peptides,
combi hatorial” I'ibrary, or a growh broth of an
. ..orqgani.- . e . . the bi di
conii 8PN g RE %L Poont O APl e et or e binding
chosen. o nopr.andam basi s. whi . . i pt .
pror, RS0 B A Db AL 8B BB ot s

e S R o SRS R sl O S bhaiph”

designed by utilizing the peptide sequences tha ke .. .
Agpdischesed (h@i/%tth% illtlﬁ@%élf IHRE A SEAHCAES 8§Fets s WVPLVCgﬁ’é activity of

protein of the invention. For exanple, a rationally

the protefrebfitiadvesioni diding gefuncticaal hiseas dompsin that G be cilgstisly used as a
acid sequence is identical to the contact site of the

bait for toQlyBiid sofeching andvéattifiosticmnoft foteritiah disngiatpdrmeleeulessu dhse of such
an agent will reduce or block the association of the

fragment® A&l j§igﬂifﬂfanﬂg Endréuse ihid $pBeifititof the sbiceninggs paposedito bging the full-
bi nding to the binding partner.

length molecule and is therefore preferred. Similarly, this linear sequence can be also used as an

affinity matrix also to isolate binding proteins using a biochemical affinity purification strategy.

M. Uses for Agents that Block the Associations between the Binding Partners and

the Pancreatic Cancer Associated Proteins

As provided in the Examples, the proteins and nucleic acids of the invention, such as the
proteins having the amino acid sequence of SEQ ID NO: 2, are differentially expressed in
pancreatic cancer tissue. Agents that reduce or block the interactions of a protein of the

invention, including those identified employing homologues and analogues of the protein, with a
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The agents of the present invention can be, as
exanpl es, peptides, small nolecules, vitamn
wdeoivasdeves, as well as carbohydrates. A skil Pem/KR2007/002848

artisan can readily recognize that there is no limt

as to the structural nature of the agents of the

present invention. One class of agents of the present

i nvention are peptide agents whose am no acid
e e uen . .
i FRHTRRER 0685 B Al R 00 R S SO0 it e

. , Lhe.inve ti.oq can be prepared using standard solid

prOtemSE'?ﬁE%n %?ffa%]gf iti on phase) peptide synthesis nethods,

as is_known in.,the art. In addi Li on

n .
AF RSB RSE PRBI b e A HESM ALy B BRBR BT 14 need of

avai | abl e ol i gonucl eoti de synthesis instrunentation .
modulatiomaF pPoRalsaisel 6t Bivth Heal PRgoeHe PG AIUA I F B bp fsption. The

production systens. The production using solid phase ..
term "mapepsl’ de rssamt resindividual ézszmgmgameﬂwi ¢laﬁogfla§@ﬁéhae nelsdyention 1s

amno acids are to be included. Another class of
particularbgasefid infhet thetpemsdhiimanwebjeéton are anti bodi es

i mmunoreactive with critical positions of the protein

PRholbbRall BrRBIsEOReRE tbhe chiepsliynof birlogierl. prasesies ovhidhegroduce a

above, anti bodi es are obtai ned by i mmunization of
deleterioHiffedP! FIRIRRPIc 2 kpHeHRIRAGES prbtbiA dTERs ingtemtioncany e assngated with

as antigenic regions, those portions of the protein of

cell growiﬂg&é f’éﬁ)\eéggﬂé%}gn A& uge,{?lle%%gﬂ,d&ﬁ%eﬁﬁfs_tsﬁﬁrto héd@ang %%a‘tlﬁ)l%gcal process

the an les. Critical regions inclu

when the:)epge?péga hge?st t‘h% Iéite grsee iortlvsglze\{'ﬁgﬁoif Ehe: ﬁg)c%;?.s OFBPHS%Bc&fpahBiesttic cancer

nvent’’ on ndi ng partner.

di scussed..bel ow, the. inpo n ]l .
may be FRESAIIS Jirfod VOB ROBG A Y U SR ERIEREP afois tat reduce
i nvention define a functional |i eWon&i n that can
or block the Teterastionsiaprgteayokibe Hnvgafien WHF AR BH ¥ s cr eeni ng
and identification of potential associated nol ecul es.
Ths egerdts oiche presgrteinyventign) ¢ansheyadmingsigred i3 ﬁalieé‘?éai F‘ﬁjé?utane"“&
specificity of the screening as opposed to using the .
intravendus] lintemgishulan| ieteperitanml,i sansdenesl.ope byees ejoptey. Alternatively, or
Simlarly, this linear sequence can be also used as an
concurreﬁﬂ%i Rirkiyiskation xmat $e by the alralt wukd. ndTieg dpsageeadisinipsiredy will be
a biochem cal affinity purification strategy. .
dependent upon the age, health, and weight of the recipient, kind of concurrent treatment, if any,

frequency of treatment, and the nature of the effect desired.

The present invention further provides compositions containing one or more agents that
block association of a protein of the invention with a binding partner. While individual needs
vary, determination of optimal ranges of effective amounts of each component is within the skill
of the art. Typical dosages comprise 0.1 to 100 pg/kg body wt. The preferred dosages
comprise 0.1 to 10 pg/kg body wt. The most preferred dosages comprise 0.1 to 1 pg/kg body
wit.

In addition to the pharmacologically active agent, the compositions of the present
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M Uses for Agents that Block the Associations between
the Binding Partners and the Pancreatic Cancer
wazsrausteed Proteins As provided in the Exanpl e6T/KR2807/002848
proteins and nucl eic acids of the invention, such as
the proteins having the am no acid sequence of SEQ ID
NO 2, are differentially expressed in pancreatic
cancer tissue. Agents that reduce or block the
_ i . o . . Ly . : ——
entiony e P e oSl kBt and
.- the..pr ot ei .t h..abi g rtner . be . .
auxﬂlarleismvg'&ﬁ%‘ ?aec%g?tglp\g%g(%eg%ﬁg gﬁ gﬁ{)g‘{[ﬁ% c(c))ér} gugg% 1Cn20S giéé}ggtlgﬁs which can be
assocj.ated.with th otein'.s functjon and actj.vity.
used phafRRgaui et v o hest BLfent oy tnfiaritialides Ky parentora
.. as the mamual is in. need %f modul ati on of . a
admlnlstrﬁgq;rh gpcélgjrecgluegys Ef?lB‘il‘%}Ei Gt eACHY e SEMpRHR ]é]dWBS?I' goluble form, for
protein of the invention. The term "manmmal" is neant .
example, gypternipluhlel salfs bén addjtiog suspangions phhe aghivergPMRoundseas appropriate
invention is particularly useful in the treatnent of
oily injectiomamspsudiprsanay béadrhipisteyedal Syitabledimpbilicaobientsryehicles include
cat egory of bi ol ogical processes which produce a
fatty oilsd éredxafipby) Seehfeecil,. orFomtletianftte ackix@tes sfoorxahpk, ethyl oleate or
protein of the invention may be associated with cell

triglyceri@ésOW Aq@ous iBREMA Suspenéidns 5B ROARIM subdlarR@ENVhick increase the
said to nodul ate a pat hol ogi cal process when t he agent

viscosity FGO#e EispdIioAeH RBe OforS &I HIL, Ysolturk NArIRKIAREST liilose, sorbitol,

I nst ance, pancreatic cancer may be prevent ed or

and/or deggrggasé?@%q%ﬂ?,:tgé s éi])eﬂsqgrll(' Lg%&eaﬁ%)b%n{arﬁ? s@%é‘ﬂs?t%gégﬁ& &h also be

ents uce-or e I nteractions
entio a binding partner. The

rotein of the.iny i1 th
used to e CGBE‘{%%&&?C ?gﬁ’gte%F gglé‘ﬁetw frﬂﬂ)/gll’?t(’iegh can be admi ni stered
vi a parenteral, subcutaneous,. injr.avenous . . .
Th PRERSRUIE TR RBPT SOHIGAIe, ST EaGATeorgp i digyjnvention
routes. Alternatively, or concurrently, adninéftra&#on
may be farpulpied g enterabrpareniesat er topkal admuywtaaign: nindeed.cl thge types of
be dependent upon the age, health, and weight of the .
formulations ingaye he | uskd rstnuvlitancownsdyi rtp eavhieve esysienie  adpfinigigtion of the active
frequency of treatnment, and the nature of the effect
ingredientlesi r ed.

Suitable formulations for oral administration include hard or soft gelatin capsules, pills,
tablets, including coated tablets, elixirs, suspensions, syrups or inhalations and controlled release
forms thereof.

In practicing the methods of this invention, the compounds of this invention may be used
alone or in combination, or in combination with other therapeutic or diagnostic agents. In
certain preferred embodiments, the compounds of this invention may be coadministered along
with other compounds typically prescribed for these conditions according to generally accepted

medical practice. The compounds of this invention can be utilized in vivo, ordinarily in

mammals, such as humans, sheep, horses, cattle, pigs, dogs, cats, rats and mice, or in vifro.
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The present invention further provides conpositions

contai ning one or nore agents that bl ock association
woho@/pswsei n of the invention with a bindi ng parikr2n07/002848

Wi | e individual needs vary, determ nation of optinma

ranges of effective anobunts of each conponent is

within the skill of the art. Typical dosages conprise

0.1 to 100 ng/ kg body wt. The preferred dosages
NI Dr D s th S BODRAGM s EperityTost P ef erted

I tO I ng/Kg pody wt. |In addition

Thteoﬁﬁlggntpnm%ﬁ@é: Olf?r%llé (%aérlc% ?ésey ?91%1“ dru %hges%%naand combinatorial

ositions o prese |nven I On na
iy o BHRCTRCEUL LR L SESEPLEELS, G EAST B o et o

processing of the active nds | nt 0 eparations |,
the Presewwwt@aﬂnuée@%gmmﬂ%im%% Gap b%ﬁieV&&ne@ Py PIGIqaHg cancer

site of action. Suitable fornulations for parenteral

treatment.q dRetionsd deng denignrieyalviag aglydeptides sequites adensifying ancéafinjeg a first
conpounds in water soluble form for exanple, water

peptide wish wditteths alesigned drug didiotinteract, sud peing ithmBrsotargeh peptideito define the
conmpounds as appropriate oily injection suspensions

requiremeffyfoba sachndnjeptids. e dVitbyudiateheirehpap define, snd vanfisd or prepare an
vehicles include fatty oils, for exanple, sesane oil,

appropriaRpephdé Behdiepéide ¥hAGhabtefl & SubsthffialBXan®t e defildd requirements.
ol'eate or triglycerides. Aqueous injection suspensions

Thus, oném@()af; t Pa'tlenﬁu@l%%a@&ggcn WG rbﬂ‘lﬁfeeé’t?l?ctﬁlgﬁ of | REGRILY aBlogs of

he suspensit on i nclu for exanple sodi um

b1ologlcalg{u9%§$w 1 &e&l 1H eP3For 89&9515 %Glecﬁﬁg / v%i'fh %Mirtﬁé}/ interact (e.g.,

pensi on

agonists, %’rhggog@séite ru?locr ng& @sg}al %{]r 8‘ tfﬁs 1%161:1%{1%5? %hi r%grag)fc'aﬂlpfi‘e more or
fess pote%tcgr rrace ti cal(, f or l%??% IP(%E rgsyskﬁgﬂil %f% t| 05119 21).

enter aI par ent er aI or. topi cal adm ni st rat| on. | ndeed,
Combinatgripl ghgpdsirst i gl scignee of synthesions a%ges’g@g gempounds for bioactivity en

si nul taneously to achieve (gst em ¢ adm nistration of
masse, ingtbasl af one by iongrtbeiagm tbeinguivtdigsioverf dmugs bed inwitgiaiomory quickly and

adm ni stration include hard or soft gelatin capsul es,
inexpensipely lthan was formerly possible. Rational drug design and combinatorial chemistry
have become more intimately related in recent years due to the development of approaches in
computer-aided protein modeling and drug discovery. (See e.g., US Pat. No. 4,908,773;
5,884,230; 5,873,052; 5,331,573; and 5,888,738).

The use of molecular modeling as a tool for rational drug design and combinatorial
chemistry has dramatically increased due to the advent of computer graphics. Not only is it
possible to view molecules on computer screens in three dimensions but it is also possible to
examine the interactions of macromolecules such as enzymes and receptors and rationally

designed derivative molecules to test. (See Boorman (1992), Chem. Eng. News 70:18-26). A

vast amount of user-friendly software and hardware is now available and virtually all
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tablets, including coated tablets, elixirs,

suspensi ons, syrups or inhalations and controlled
woebwagsisbor ns thereof. In practicing the nmet heds/Kr2007/002848

this invention, the conpounds of this invention may be

used al one or in conbination, or in conmbination wth

ot her therapeutic or diagnhostic agents. In certain

preferred enbodi ments, the conpounds of this invention

pharmace?@éél %gﬁl%g] lﬁlvé tef(;){ng)gq; ?lnq IiWét %01%%;' ?évo(fé)c{rpoo lilzﬂijo a odesign.

y prescrl I ons accordrn

LI practice.. The
Mdeculm?ﬁr%ul%m% fhegmdgons aﬁor Sapls, il ven '?Pirrtrc?ﬁe? jprograms
ch as humans, shee har se cattl e, pi

that allowdrdﬁgr tocsgtrg %oplaqnsan&lﬁa aﬁﬁdcsgguegpg,bﬁllg,aft}vg qqthr%flmée{gionai model of
Drug Design and Conbinatorial Chemistry The ﬁr esent

the protein oy @atyibeptidas com@aredh o aibgs 8 apd thresrdimensipgalmeels andonalyze
conbi natorial chem stry. Those of skill w Il recognize

the interacijmps op compeuntist thogs, and pepiiddszeittan threx dinvérsicaispmodel infreal time.
the present invention in identifying conpounds which

Accordingt@rin Bemdenedodfiaehtf of thedneentiahj ivane & used eatompire regions of the
Rational drug design involving polypeptides requires

invention i#6Rin hixd REolac desd fat RitBAcA tHekdviith Redtccteelyireferielit6has "binding
the designed drug is to interact, and usi ng the first

partners" L 8lCiniRERdiA anti B, £R EREn&REYE rdefrsarﬁv%s foPhele 38000 ks with
peptide.” Wth such requrrenents defined, one can find

other mo?ercugg e E?{;ﬁ ggﬁ@c{eg P gﬁtufo %ttlcgj e a{?@l e&%ﬂ}lw Pt idegih %erapeutlc

el ST P e i s e
Decemberg Irpg!,gq? ; éq:zg? | yc? 8&3?%%2 llﬁd ar gg@lgtiq(:ﬁrs( golutlons April; and

oni sts ant agoni sts, nul | corrpounds) in order to
Butenhof f( Do Mcd@qyé:g mgtlatg}né Ing. o@asgxgﬁfﬂse( ugastel W) ek 3 dlscussmn of
potent fornms of the |igand. (See, e.g., Hodgson
molecular(m@®ling).Bi o. Technol ogy 9:19-21). Conbi natori al
chem stry is the science of synthesizing and testing
O.0GamcIhéaphor bioactivity en masse, instead of one by
one, the aimbeing to discover drugs and materials
In AR6tBetthbddiMent) Hericfie MRS 368Ib¢ Usbdhs MasahOfofBIddMlating biological
possi bl e. Rati onal dr ug desi gn and conbi natori al

and pathd®d&pedde¥ses associated with the protein’s function and activity. This comprises

inserting into a cancerous cell a gene construct encoding a protein comprising all or at least a
portion ef the sequences of SEQ ID NO: 2, or alternatively a gene construct comprising all or a
portion of the non-coding region of SEQ ID NO: 1, operably linked to a promoter or enhancer
element such that expression of said protein causes suppression of said cancer and wherein said
promoter or enhancer element is a promoter or enhancer element modulating said gene construct.

In the constructs described, expression of said protein can be directed from any suitable
promoter (e.g., the human cytomegalovirus (CMV), simian virus 40 (SV40), or metallothionein

promoters), and regulated by any appropriate mammalian regulatory element. For example, if
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have becone nore intimately related in recent years
due to the devel opnent of approaches in conputer-aided
wonot7aummenodel i ng and drug di scovery. (See e.gPCTHR2007/002848
Pat. No. 4,908,773; 5,884, 230; 5,873,052; 5,331, 573;
and 5,888, 738). The use of nolecul ar nodeling as a
tool for rational drug design and conbi natori al
chem stry has dramatically increased due to the advent
. i . . ly Is. i ssi b t 9 View.
desired, S SRAPRAGL . BRAERIOR)nBhethd SutoaRRGR i B ieus, or B
it 1s 0 possiple to exam the interactio of .
cells majebey Bl o TRt it R@sSiy e SRR BEprGh SOMcttelude, without
. .. . rationally designed derivative nolecyl es tP test. (See
hmltatlorBog}o%ntheggagg) charpienzegn g EHR %Gfﬁ spseifioy ipg dheir expression.
~anmount of user-friendly software and hardware is now
Alternativglwiif atgesomifdclone of &Bﬂy}?’éﬁ |ip Headnasce therangtie sapHnick for example,
have conputer nodeling groups devoted to rational drug
followingliésisglationvby apbridizatBinmwitiathicawsleimarid febroutesdf. the mventiay described
exanpl e, sells several sophisticated prograns that
above), raghlatiora magebe tnwedidtead tbyf thencognataniepulatcy degqeguencs,if desired, by
build a two or three-di nensional nodel of the protein
regulator@se@@nYdedrivia, fr6RANP ReRrdldgdu® LURL itclidddny of the promoters or
t hr ee-di nensi onal nodel s, and anal yze the interactions

regulator@ E1eARARMRYHedFbY@s. and peptides with a three
di mensi onal nodel in real tinme. Accordingly, in sone

Ingéﬁ%g LR Oy Ei;x?(o iarb\éﬁ&tr&%rbellsiggécwtpgffﬁéda}éﬁﬁ%ﬁF exruggle using

are regilons the 1 nvention pro ecu

a viral o.tr Eﬁ#a{iﬁé%%@)ﬂ %{1‘%{ %V\edé}%ogl_s ’(c%glrﬁlléf?o?%is\éat%lglyiﬁcﬁ % el.;qu%%ot]%f?s Thus, the

Ftn : ant''bodr es
apnd fragnments or derivatives t hese nplecules wth .
methods 3 e PreFeTGBLFHED SoCHIgY o {fetg,fégﬁﬁ a6 RoEmEc berapy. cither
and chem cals, sg that ther ageuti c.interactions cag be
where cely aigi geneticadlyomedidied s ¢ivo asddhar Adaindstered fogdiost el dhe gene
Engi neering News Decenber: page 20; Tenpczyk et al. .
modificaf@oB Rondndsed duviap wSingLanatdfensunies of Spitehle arethogsrinyolving vectors
and But enhof (1998), Mol ecular Simulations Inc. Case
especiallNaiiable(tAugeisthed®®B) for a di scussi on of nol ecul ar
nodel i ng). O Gene Therapy
Retroviral vectors, adenoviral vectors, adeno-associated viral vectors, or other viral
vectors with the appropriate tropism for cells likely to be involved in cancer (for example,
epithelial cells) may be used as a gene transfer delivery system for a therapeutic gene construct.
Numerous vectors useful for this purpose are generally known (Cozzi PJ, et al., (2002) Prostate,
53(2):95-100; Bitzer M, Lauer U., (2002) Dtsch Med Wochenschr. 127(31-32):1623-1624;
Mezzina and Danos (2002), Trends Genet. 8:241-256; Loser et al. (2002) Curr. Gene Ther.
2:161-171; Pfeifer and Verma (2001), dnnu. Rev. Genomics Hum. Genet. 2:177-211).
Retroviral vectors are particularly well developed and have been used in clinical settings

(Anderson et al. (1995), U.S. Patent No. 5,399,346). Non-viral approaches may also be

employed for the introduction of therapeutic DNA into cells otherwise predicted to undergo
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I n anot her enbodi nent, genetic therapy can be used as
a neans for nodul ati ng bi ol ogi cal and pat hol ogi c
wonoragses associ ated with the protein' s funct POT/KR2007/002848
activity. This conprises inserting into a cancerous
cell a gene construct encoding a protein conprising
aII or at least a portion of the sequences of SEQ ID
or alternatively a gene construct conprising

cancer (Jgghkg et 9. F(Qb(%qﬁrq‘l nke?ﬁ e L 9’98’ q%r?8r Q0L P g a(n§§§9’ UPBiol. Chem.

263 14@3&8%?%2@ L A &Ewﬁfﬁgﬁgﬁﬁ@%%f%‘ﬁ%f%ple 2 gene

enhapcer elenment is pr r enhancer el ement
may be iG] G0 s IGEN " dorls BFLCD. TPACEHIEhCObIogRrED polylysine
descri bed ession of said protein can be directed
conjugatipp.di lamprgﬁﬁrqbg)b macr@#la ifgtasrunder greiclicendifingh
cytonegal ovirus (CW), siman virus 40 (Sv40), or
chsalm Iogtﬂm oredhads pforpplisetion dasetibed ghpee, eie Hherapgutic nucleic acid
appropriate mammal i an regul atory el enent. For exanpl e,
constructi fscigrsferabdy apphehcertbe lsitovef the @meérecemt i(firl gxagiplecby injection).
gene expression in neural cells, T cells, or Bcells
However/t Yndyealdesiedagpliedits €isduetih eheexipinits if dhie cahber @rhaoscwrsblood vessel
used could include, without Iimtation, those that are

supplyinEthalcalld fedigRd t@%naérgéuﬁmef cell specific in their
expression. Alternatively, if a genom c clone of

?Pkﬁgh§é§ﬁé§nd§ as a therapeutic construct (for
ing its isolation by hybridization with
Trgggg/en% ?Aéglﬁ l%g{ngm%) Sﬁlﬁa of k% 8l£ Bﬁt %q%gﬂfhegerﬁ%%%?egb%gding to the

i on b€ e cogna

cDNA segyéeglg tgéé&g)elﬁ@egcqerstg%%gerh@?gmg fn{gﬁ%&g@é@ gtgel gglgpe\fmde sequence

including any of the_ pronoters or, regul ator

of SEQ IRRUS; 15 FaaB0S thIrASEIIRI oS RE Ve SR8t i {Ta}out 3,4,3,6,
cancerous cell is acconplished in vivo, for exanp

10, 15, 2&i 2y 30.v3Y alr worpaEm didesesisues, S%F@halﬁ%tlﬁ@le}éeckalh tbqb gavention.
be applied to in vitro uses. Thus, the methods of the

Transgenjir esienls amevgmetionlyanmdifiadatiyatippite vatitle recontiififngr exngenous or
fornms of gene therapy, either where cells are

cloned gaefietmaatidlyhasobbéehi &cpetienitally wandfeidedn Soeh pemsdtier mdtetial is often
a host or where the gene nodification is conducted in

referred t%ia¥ @ “HEAREnANY The RublRRId &lqusibeloR et AMEOR $n this case a form of
i nvol ving vectors

SEQ ID NO: 1, may be integrated either at a locus of a genome where that particular nucleic acid

sequence is not otherwise normally found or at the normal locus for the transgene. The
transgene may consist of nucleic acid sequences derived from the genome of the same species or
of a different species than the species of the target animal.

In some embodiments, transgenic animals in which all or a portion of a gene comprising
SEQ ID NO: 1 is deleted may be constructed. In those cases where the gene corresponding to
SEQ ID NO: 1 contains one or more introns, the entire gene- all exons, introns and the regulatory

sequences- may be deleted. Alternatively, less than the entire gene may be deleted. For
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especially suitable to such therapies. Retroviral

vectors, adenoviral vectors, adeno-associated viral
weoeat7ausie6 or ot her viral vectors with the apprepTiKR2607/002848

tropismfor cells likely to be involved in cancer (for

exanple, epithelial cells) nmay be used as a gene

transfer delivery systemfor a therapeutic gene

construct. Numerous vectors useful for this purpose

campi 3 Sy PENGEALN 04 PR Bl B PR gy s o

modiﬁeth sch Q&@d Vgch chr. t127( 31-32):1623-1624; Mezzina
R B 5@’? }o) ),eﬁvgﬂb%n'eenet. 8:241-256; Loser et

Tli"?'efgﬁéz‘?g%)@ o1 e A SR Tdas i i tressaeic anfhal in which the
. 2:177-211). Retroviral vectors are particularly well )
genetic aliRgglénresrnatielindarrativaayas sgadycad éxtp aigeam lizewcellfljereby conferring
_(Anderson et al. (1995), U S. Patent No. 5,399, 346).
the abilited-the transgeppr axivlabio taysiat do panetiephioyreatidnoto pfgpring. If such
i ntroduction of therapeutic DNA into cells otherw se
offspring fim €atit poestst somen de bl of dlret eftefafios ohkenetic iaformb@@HGRAYn they too are
Curr. Cene Ther. 1:267-278;, Wi et al. (1988), J. Biol.
transgenié}];ﬁfﬁalsZGgi 14621-14624; Wi et al. (1989), J. Biol.
Chem 264:16985-16987). For exanple, a gene may be

ThdYlfepsinest gedtR BRI AN 18 fdrefddl tb thRYspetie® bLatimaNio which the
asi al orosonucoi d pol yl ysi ne conjugation, or, |ess

" a ..m Lnjection .S i .GANdi tiqns i
recipient B o e P B! Sl Gy Ch Bl Ve sencic
. .t h ra ' | el.c. aci i
informatily b0 RSN o HE ShBIERE' diBRERSLUSE, bF aBERURE Rickuced gene

by i nj ion). However., it may also be applied to
may be e’f%%@ﬁigﬁ?r?‘ﬁ%' t@‘?lb‘\ii% in@{;v%gentehe cancer event or to a
bl ood, vessel supplying the cells predicted to undergo. .
Trgnygeaic. apmaly &ﬁ@@%%ﬁéﬂ%& & 7 AAEgENPl difRrpRf @ethods including
containing nutant, knock-out or nodified genes,
transfectiomr elssivopaintion, t wicrpiajestng geep daigeting iBECRpPOND stem gells and
the open readi ng frame encodi ng the pol ypepti de
recombins@uieherd oftrSHEL Infedion (2ee, erg.,fU &g RetanisNo el 2@ 86G1dV.Sngatent No.
a consecutive sequence of at |east about 3, 4, 5, 6,
5,602,307; Mullins ef al. (1993), Hypertension 22: 630-633; Brenin et al. (1997), Surg. Oncol. 6:

09-110; Recombinant Gene Expression Protocols (Methods in Molecular Biology, Vol. 62), Tuan,

ed., Humana Press, Totowa, NJ, 1997).

A number of recombinant or transgenic mice have been produced, including those which
express an activated oncogene sequence (U.S. Patent No. 4,736,866); express simian SV40 T-
antigen (U.S. Patent No. 5,728,915); lack the expression of interferon regulatory factor 1 (IRF-1)
(U.S. Patent No. 5,731,490); exhibit dopaminergic dysfunction (U.S. Patent No. 5,723,719);
express at least one human gene which participates in blood pressure control (U.S. Patent No.
5,731,489); display greater similarity to the conditions existing in naturally occurring

Alzheimer’s disease (U.S. Patent No. 5,720,936); have a reduced capacity to mediate cellular
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10, 15, 20, 25, 30, 35 or nore am no acid residues,

are also included in the invention. Transgenic ani mals
wanegemsti cal |y nodi fied animals into which PCT/KR2007/002848

reconmbi nant, exogenous or cloned genetic material has

been experinentally transferred. Such genetic materia

is often referred to as a "transgene." The nucleic

aci d sequence of the transgene, in this case a form of

wtesion 359, 190N, BN, SR #5005, OBl e o o
(1990, 28, SE M0 St b o a8 08 B BBy spons

n ic_acid se nces derived fromthe genone of the
UMbCMﬂ@gﬁéfép@€F€§3%%%ﬁgla different species than the
species of the target animal. In sonme enbodi nents,, o
Whilg ﬁy,@eeaﬁdcraésrﬁemlsgne anigale el dhofcedpr BOplJFansgenie expeTigantation, in
conprising SEQID NO 1 is deleted nmay be constructed.
some insthmces hiols erefarble wheves nebessygie usoaliasgomrdinigal e@EQ | Dansgenic
NO. 1 contains one or nore introns, the entire gene-
procedurealHave beers sudcedsfudtysutdired e vageyl oeftronymedguanimels; inchyling sheep,
be deleted. Alternatively, less than the entire gene
goats, pighPIbgh catks ntinkdys, ERihGaaraRk thaniteds, Rgbtets LEBk Altudiea pigs (see, e.g.,
intron may be deleted, so as to create an ani nal
Kim ef aBXPOEASIMM. Rep1BE] D dicY 81 55508, BbudebicOti®0s), Hepkd® Nutr Dev. 35:
invention. The term"germcell |ine transgenic animal"”
609-617; PRHES 1 SONAREHAISTERI CDBLIGTBUS [ s WBLIERMNR ACABYYE Science 278;

eratio geneti c i nfornmation was introdu

cgermlin l, ,thereby-g. hng the ability of
21302133 A Al BB, o il 5 5 SIS ) e gene i ¢
informati on to, of.fspring. .If .such offspring in .fact
Thsomethod shaposuction ofmupkis aciliEpmamsy Bp gesfbipgion competent
information, then they tQo_are transgeni ¢ anj mahs. Th? ..
mammaligh eellspandis b anyomethpd Whighofanessicarirans nﬁ‘éﬁ%P’léinﬁ iplgynucleic acid
the species of animal to which the recipient bel ongs
molecules. orR4taitedopiogeduses. frs nreducing firansgenidianineals prer reaflily available to one
or may be genetic information already possessed by the
skilled inrtheiapi, émtludihg thérdistlastres as €. S.t Peteretl Ner 5d8%743 and dbbicRatent No.
gene may be expressed differently than the native
5,602,30Q€ene.

0. Diagnostic Methods

As the genes and proteins of the invention are differentially expressed in pancreatic
cancer tissues compared to non-cancerous pancreatic tissues, the genes and proteins of the
invention may be used to diagnose or monitor pancreatic cancer, to track disease progression, or
to differentiate pancreatic tissue from non-cancerous pancreatic tissue samples. One means of
diagnosing cancer using the nucleic acid molecules or proteins of the invention involves
obtaining tissue from living subjects.

Assays to detect nucleic acid or protein molecules of the invention may be in any

available format. Typical assays for nucleic acid molecules include hybridization or PCR based
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Transgeni ¢ animal s can be produced by a variety of
di fferent nethods including transfection,

wehewmsweer ati on, nmicroinjection, gene targeti RGTIKR2007/002848
enbryonic stemcells and reconbi nant viral and
retroviral infection {see, e.g., US. Patent No.
4,736,866; U S. Patent No. 5,602,307; Miullins et al.
(1993), Hypertension 22: 630-633; Brenin et al.

formats. (Exl A as4S Bor (R Blecifh P Brobhit. pREATRIAI pefiRE of the invention
) Vol . T d.., H T ,1.:1997) .
include e FednibPdF Dol in AR AR R3St PR ik bifiiag)mssas, ote.

(see Harlg\g{%g éﬁg LS Udl-n Ta ?r%e Ctl]l e&ggg@ggg% tolri.)%bg%ggy Press,
sim an SV40 Tantigen (U S. Patent No. 5,728,915); | ack .
Cold Spring Harbpte NY.0A98%)- i neprelsrsd prabedimentsy assays ogre)carried-out with
(IRF-1) (U S Patent No. 5,731,490); exhibit
appropriagiogeatrolser gi ¢ dysfunction (U. S. Patent No. 5,723,719);
express at | east one human gene which participates in
Géepadly, phe diagnestivo ndfrthe ifwdnBon an diatclddoified, &B8drddi@O)jg whether the
di splay greater simlarity to the conditions existing
embodimbift ifatnueRid ¥cid o€ prdtéindbaNdzdseiyrerSomeddisgasdc @bsaPs detect mutations
Pat ent No. 5,720,936); have a reduced capacity to

or polymOBMisaiLirt @ld UhRhASNeSERR 4dillsSor BateRS, WaichSedRA@® ) ;cancerous
possess a bovine growth hornone gene (Clutter et al.

aberratio%s;g%ﬂer_ ﬁ%@ﬁés?lgf?s%%ﬁuﬁléﬂ - A Q%jsﬁn@.[ish @%Fecfsaﬁ?%gc??iﬁ;acﬁvity by

enerating a n anti body tesponse (M
. (1997) e e c 4 ; N ' i
detectmgt(ahlgv%lan r%%i?éhcuoo%x %ﬁ% or, Bxg%eru.l % é ttgsttérga%%agi%?lc{hg{ resbRBRS Tthe level of
menion 08 o T g RS e bPo g
Transgenic,ptocedu%fs have ee#df ccesa{ully uti.lized ffer
a level of RNA graproiiy in e treed Ruzenive AT wefiderent heg diRyeasm got suffering
goats, pigs, dogs, cats, nonkeys, chinpanzees,
from a dijeasst ers, rabbits, cows and gui nea pigs (see, e.g.
Kimet al. (1997), M. Reprod. Dev. 46: 515-526; _
Aiitidedilyn the(ri @8 B ctuReyf ktdl thabitcorpobee the3Gag@nargtimethods described
Petters (1994), Reprod Fertil. Dev. 6: 643-645;
in the foHohimgekmbetiingdnt{ 589%) o Sltdwerfoe 1B api@ 1RPe2ibA3andaitdntification of

Anmpah (1997), J Animal ScL 75: 578-585).
aberrations in protein activity or level are contemplated. The diagnostic kits can include a
nucleic acid probe or an antibody or combinations thereof, which specifically detect a mutant
form of the invention protein or a nucleic acid probe or an antibody or combinations thereof,
which can be used to determine the level of RNA or protein expression of one or more invention
protein. The detection component of these kits will typically be supplied in combination with
one or more of the following reagents. A support capable of absorbing or otherwise binding
DNA, RNA, or protein will often be supplied. Available supports include membranes of

nitrocellulose, nylon or derivatized nylon that can be characterized by bearing an array of

positively charged substituents. One or more restriction enzymes, control reagents, buffers,
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The met hod of introduction of nucleic acid fragnments

into reconbi nati on conpetent mammal i an cells can be by
wany7mes4sed whi ch favors co-transformati on of POTKR2DE/002848

nucl eic acid nol ecul es. Detail ed procedures for

produci ng transgenic animals are readily available to

one skilled in the art, including the disclosures in

U S. Patent No. 5,489,743 and U. S. Patent No.

ampliﬁcagltrng %é%}%ge%b?r% %@-ﬁ%gﬁ %):ofé'nh@&ﬂpd%? }i?é c&llf‘-‘?h}gﬁ?seér s%ﬂgon—g%eam DNA

n are renti Yy expres

can b in, an%eakitc cancer tissues conpared to non-cancerous
esuﬁglh%rlﬁ 9 “t¥'ssues, the genes and proteins of the

i nventi on nmpy, be used toQ di agnose, of nopitor L .
Uppiplc pedeir acibbased ,dsl'%wﬁ%&%ﬁ@ﬂg@a@élueﬁoa%%r§i 1, lingited gp, direct
differentiate pancreatic tissue from non-cancerous,

DNA segugieingat gradicntsgad  slesppplipresthe Sawthem diloti anghesds, ngingle-stranded
cancer using the nucleic acid nol ecules or proteins of
confirmatiére annlyeist (SFCApvEBNAS phatedtivnngssay,ssioe Hlooranhiysisnqucleic acid

subj ects. Assays to detect nucleic acid or protein
amplificatioh,eatleleespecifictiGR bnd enbbinatiomByof leesé ap@oychey.ai Thdbhterting point for
format. Typical assays for nucleic acid nol ecul es

these analyd6d 14dSolied ok Puzfkd atclele RERThASEHbRIRL Samfi¢Pi &dk contemplated
assays for the detection of proteins, polypeptides or

that tissu@ﬁﬁggigse%oﬁlfd bidb 168Dl kafple RGhede Thenésdc afidad Eiktpégfé\d from the

probes in any available format such as in situ binding
sammple oftE§2YBe afipfifed B PV AlpficaB cchlduB AL B: ndpolymerase Chain
. l-d,\Spr.i ng_Har bor.,, NY, 1988). Ln prefearred.. .
Reactlongﬁgg%i ng %’nnéeg% aygh?asre eo% gf;slfﬁl iy -ﬂbeu tartwwflL ra%dﬁlryo 6?‘3105?156 methods
i controls. Generally, the diagnostics of .the invention
available dfgp, %ﬁrmna% 3h Péeae%&%’f? mlwaO?Pénwet T AdgHE D AR dERRbIe amay
is a nucleic acid or protein-hased assay. . Sone .
technology; kngrasin the a5 ay e garriered Wi hiorpees ol ibe ISRRRR- s fgng particular
the invention nucleic acids or proteins, which
embodimeninbF i folymiclestidaramysuis kbawir @i Gasechipshar 284 dapsobeanc generally

assays identify and distinguish defects in protein
describedaiatUS/Pityntthy143,854; PCT publications WO 90/15070 and 92/10092.

A wide variety of labels and conjugation techniques are known by those skilled in the art
and can be used in various nucleic acid assays. There are several ways to produce labeled
nucleic acids for hybridization or PCR including, but not limited to, oligolabeling, nick
translation, end-labeling, or PCR amplification using a labeled nucleotide. Alternatively, a
nucleic acid encoding an invention protein can be cloned into a vector for the production of an
mRNA probe. Such vectors are known in the art, are commercially available, and can be used to
synthesize RNA probes in vitro by addition of an appropriate RNA polymerase such as T7, T3 or
SP6 and labeled nucleotides. A number of companies such as Pharmacia Biotech (Piscataway,
NI), Promega (Madison, WI), and U.S. Biochemical Corp (Cleveland, OH) supply commercial

kits and protocols for these procedures. Suitable reporter molecules or labels include those
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detecting a |l evel of invention RNA or protein in a

tested organismthat resenbles the |evel of invention
wel7ans4e6 ot ei n in a organi smsuffering from aPdTaR28E/002848

such as cancer, or by detecting a | evel of RNA or

protein in a tested organismthat is different than an

organi smnot suffering froma disease. Additionally,

the manufacture of kits that incorporate the reagents

o 58, T, AT TR R 58 o

of aberratj.ons in protein.activity.or |evel are
SubStrate%cﬁ’ﬁ?a@ﬁoﬂis’d{ﬂélgﬂor‘f'h‘@ag‘feglﬁ ﬂ?Sg C?eé aﬁ‘%{ttl%eylﬁlﬁen i ncl ude a
nucl ei c_aci d probe Qr an_ antibody or. conbi nations
In, REF{EBed PRPIFERPRERCIPEIORIG |3 Pk O Fer BRI feoftiached o &
the invention protein or_a nucleic, acid probe or, an .
support igran gyderpd Grrag ovhisreine RRlibher aBtbodighjashattaghed bo disipctirggions of
determ ne the level of RNA or protein expression of .
the suppahéhad do mot evirkapewith oachprterei Ahoseaf st wcthe art wdhisedidnrecognize
of these kits will typically be supplied in
availableC asshy s alidt oire Wirbleirobasedrdinprostiof  thretefrs| drewbitgined from biological
reagents. A support capable of absorbing or otherw se
samples Bh@irdJaleA biRNOnv&itioRAIOhSrdadhics I(e.gf, tradiobeivdtyp pblogtthetrically, or
Avai | abl e supports include nenbranes of

ﬂuoresceﬁlﬂgfj'. 0Gq5hhBLRgabdid SBndidISH 4 ¥AGWE BEndeMir@iod bBdnueRb a®or wild-
characterized by bearing an array of positively

type inv%%tﬁc{n? g?otéilﬂbsaﬁli {nts{f%ﬁéﬁia%c%r% %ECLF?(?S’ HERirhing! {h@nc&ﬁ%%tgﬁ%n of the

reagen ers, anplification enzynes,

. . _non- human pol ynucl eotides. | cal f-t 0 :
invention B 18 AP AN AL S b G S S i e e Ppressionlgyel of the
. . nycleic aci d-based di agnasti echni gues .i ncl ude, . but

particulag fogmyof the PrAteiBg BPV%wth@tmﬁﬁbA&ssl&dﬁB%%eé‘jy %Paag?"’e q sed to more
gel el ectrophoresis, Southern Blot, apal ysis, .

accuratel§] degAraLRR 4 ROBEFRIAPT. OREEPISTIGH V5P SCBREARIn. rrflisse approaches
protection assay, dot blot analysis, nucleic acid .

are also easply iabiorzatédsingiechnaogypbedwn to afnekild dmtherfat phigh garoughput
t hese approaches. The starting point for these _

diagnost@nmblysis iAs detailedtabove anpaddiessabileranelydechnalrigy Knowm ia the art can
bi ol ogi cal sanple. It is contenplated that tissue

be empld¥edBsitie ﬁmﬁ@ﬁiedt Of Geiigeengiogand dipiyl the peateinearrayben the chips in an
nucl ei ¢ aci is extracted fromthe

attempt to maximize antibody binding patterns and diagnostic information.

As discussed above, the presence or detection of a polymorphism in an invention gene or
protein can provide a diagnosis of a cancer or similar malady in an organism. Additional
embodiments include the preparation of diagnostic kits comprising detection components, such
as antibodies, specific for a particular polymorphic variant of invention gene or protein. The
detection component will typically be supplied in combination with one or more of the following
reagents. A support capable of absorbing or otherwise binding RNA or protein will often be

supplied. Available supports for this purpose include, but are not limited to, membranes of

nitrocellulose, nylon or derivatized nylon that can be characterized by bearing an atray of
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sanpl e and can be anplified by a DNA anplification
t echni que such as the Pol ynerase Chain Reaction (PCR)
wa00Tg4pres mer s. Those of skill in the art w || pceaki2hr/002848
recogni ze met hods avail able for confirmng the
presence of pol ynorphisns. In addition, any
addressabl e array technol ogy known in the art can be
enpl oyed with this aspect of the invention. One
. Lcul ar.. di . eof i r i
pos1t1velyﬁﬂ%a\%\%e%a%&géﬁlg€t% %{gﬁ%e%lgg? %ggﬁ%reéeb&l Her Eqﬁ‘e bmore enzymes,

generally
described in US Patent 5,6 143, 854: .P bl..cations WO
such as Ry, S aitlanibudad PROGRESSVE e rlibee i Bk g o aNTs,
buffers, #%g%%%ﬁ&l%ﬁ%?%@ggg a;ﬁf—é&g}v{%}ﬁ%ﬁ h&ré?&e?éb!)ﬁ%d I1{1esults from

assays. There are several ways to produce |abele

d

the kit apgeyseican alq daterrsetefyby i 2 beakthesre @rovidr %icpudiaggpstipytaboratory.
not limted to, oligolabeling, nick translation,

Alternativshyi diagibestiolgis ave mROMaeiud danidsald torpriveterindizidualsdprsgli-diagnosis.
nucl eotide. Alternatively, a nucleic acid encodi ng an

Ini add#ivni todliggnosieg diseasn abeording e thei préesenee vrahisencefodia polygnorphism,

producti on of an nMRNA probe. Such vectors are known in

some diskdk@s dhvolviigecaiRBimedsaitafidy kedviell bl els ofndvedtivnbprotdrcbr gene in
to synthesize RNA probes in vitro by addition of an

particularBRRHEQPG @eﬁaﬁ’\%ﬁt@ﬁlsymﬁ@e%ﬁoﬁ PedtciSexprossidR. OBy Atéhiieg the level
| abel ed nucl eoti des. A nunber of conpani es such as

o s AP Bl BN, lpo o 2 B 30t con v
identiﬁedga %g%&% lr téyg 'g%feg?ﬂ%llﬁo Lo CoqJ the f I?g%t (F[e §>§)r ﬁr SK gx: 8P\ 8Sous invention

ecul es or el’'s I'nc
hoser.adi onucl i des rescent

.ok I enzynes, fluo .
proteins pBRFNG HSAES (&0 PUFIR TSRO SoaRtets aEhSplor gisease can be
substrates, cofactors, inhibitors, m netfj c parti clgs.
made. THgdevaleof inventiqnpraiear PFEHOP AR VA GRS S S m@a@&w ividuals, as

anti bodies of the invention are attached to a suggort ,
well as, indivadnaby siffesingafromaeandees i determpnesk allihege glugheapbrireerded in a
are attached to distinct regions of the support that
database dod rah teverrhpguediitd alees hbiatdedrfromtoged afdividials. i Addikenally, the
art wll readily recogni ze avail abl e assays that are
ratios or EéttHrﬁé of bgsedich agneists tdssuePfrotreboth Ienkhy bididisemted imtividuals is
i ol ogi cal sanples and are | abel ed by conventional
recorded 3RPA CREDES:. ( EFtdse ahd¢iclagbiréfdided ©OhOrHivRAsE! siade| profilkk" and by
comparing one disease state profile (e.g. from a healthy or diseased individual) to a disease state
profile from a tested individual, a clinician can rapidly diagnose the presence or absence of
disease.
The nucleic acid and protein-based diagnostic techniques described above can be used to detect
the level or amount or ratio of expression of invention genes or proteins in a tissue. Through
quantitative Northern hybridizations, in situ analysis, immunohistochemistry, ELISA, genechip

array technology, PCR, and Western blots, for example, the amount or level of expression of

RNA or protein for a particular invention protein (wild-type or mutant) can be rapidly
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fluorescently). Enploying | abel ed standards of a known

concentration of nutant and/or w | dtype invention
wonRoet7aummes an i nvesti gator can accurately deter FRCIAR20E/002848

concentration of the invention protein in a sanple and

fromthis informati on can assess the expression |evel

of the particular formof the protein. Conventiona

nmet hods in densitonetry can al so be used to nore

detemin?dé%g ﬁ%{ﬁl tlﬁisdiﬁkcﬁ%igﬁ r&tﬂ%ﬁ?ggﬁr‘%%&?&hﬁﬂe 9§ceﬁ§1&fe§.§&ﬁé}ﬁaﬁvely, the
eas*

such protein. ese approaches are a
. . |l v aut onat ed, usi t echnol own to those of .
1nvent10nS o efr}/si tﬂ L{}ehaéla Ide Spn ﬁ? gaﬁnlf}h]?lgﬁlgg%l} Q‘qﬁrg éH‘S%‘i!tch own but which
. .an Si.S. . det ai  ed above, an ddressabl e arr .
are identiB RSP iy DR DU cn B ona bt Mo TBS BREIR g T asrriaed above.

aspect of the invention and display the protein arrays
on the chips in an attenpt to maxi m ze anti body

bi ndi ng patterns and di agnostic information. As

di scussed above, the presence or detection of a

pol ynorphismin an invention gene or protein can
provi de a diagnosis of a cancer or simlar malady in
an organi sm Additional enbodi nents include the
preparation of diagnostic kits conprising detection
conponents, such as antibodies, specific for a

parti cul ar pol ynorphic variant of invention gene or
protein. The detection conponent will typically be
supplied in conbination with one or nore of the
follow ng reagents. A support capable of absorbing or
ot herwi se binding RNA or protein will often be
suppl i ed. Avail able supports for this purpose include,
but are not Iimted to, nmenbranes of nitrocellul ose,
nyl on or derivatized nylon that can be characterized
by bearing an array ofpositively charged substituents,
and Cenechips(tm or their equivalents. One or nore
enzymes, such as Reverse Transcriptase and/or Tag

pol ynerase, can be furnished in the kit, as can dNTPs,
buf fers, or non-human pol ynucl eotides |ike cal f-thynus
or sal non-sperm DNA. Results fromthe kit assays can
be interpreted by a healthcare provider or a

di agnostic | aboratory. Alternatively, diagnostic .kits
are manufactured and sold to private individuals for
sel f-diagnosis. In addition to diagnosing di sease
according to the presence or absence of a

pol ynor phi sm
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sonme di seases involving cancer result from skewed

| evel s of invention protein or gene in particular
woOiewuesi6er aberrant patterns of invention proPeT/KR2007/002848

expression. By nonitoring the |level of expression in

various tissues, for exanple, a diagnosis can be made

or a disease state can be identified. Simlarly, by

determining ratios of the |Ievel of expression of

[Demx%ﬁﬁég%ﬁﬁ&ﬁgggtion proteins in specific tissues (e.g.

erns o xpression) a prognosis of health or
i b de. The | ey. f i j '
pg!%%ggzgl gﬁ .1ﬁ§vgfis§%\gs ees}.%rﬁégie?rs? na,'rl1 g%ﬁéﬁg@ ?orpgegfeﬁbﬂ of
LrL1 3860 B NG ol e el imbehara digs e Sl deles

a dat abase and can be conpared to val ues obtained from
(www.cbs.datdidserviges/Pigadi). Additionally, the ratios or
patterns of expression in various tissues fromboth .
5 Figak2hy andFigisehisaasulinfi Westaralenalysis shawing deptilBEd.313 is detected
dat abase. These anal yses are referred to as "di sease
in culturséupemananodf ¢edls”’ and by conparing one di sease state
profile (e.g. froma healthy or diseased individual)
Rigurd 3di seasBigaiead shopvsothe kffedts ofiLBFLBEY extréxmmessicainlCHQ cells on
clinician can rapidly diagnose the presence or absence
cell proliflratfiS@asa-A) B tilic{Pahel Bcarll iangkinessaiPanddsed
di agnosti c t'echni ques descri bed above can be used to

ﬁglﬁ%% _the Lovusl 4 Mo REREeQS of BBFP3 PF o@tBXRESidHInGfude mice on
i'AvVEent i on gefres or proteins in a tissue. Through

. quantjtative Nor I L-d] [ , Insitu
10 tumonge%pﬁﬁ bjflngl‘&) Wﬁcﬁ% %(1: E%%{aég frl 9%] E@I@%A genechi p array
t echnol ogy, _PCR, .and West er | 0 . . 1 analysi
Hgpem or | ERSrC 6f5ﬂ%‘9(fjfeé’§e§Flgtﬁg‘6ef }"EJNKI %ﬁ‘“g%r&o ellﬁo‘f}%{r}ﬁ? anatysis
particul ar invention protein i1 d-t s ant an
of LBFLBES prpresipoesns PTG APEY SR F £ ek ke S o b eEe
of expression can be ascertained. Alternatjvely, the.
Figuerfi i on pFigues 6 depigtsiggaphn sheying ﬂ&?f?%;ég ?éﬂ?ﬁ?‘%ﬁ"na‘i anti-LBFL313
menbers that are currently unknown but which are
antibodyl ateintasivendssasfpadcreatid ¢teaicer qgidiwessi on of one or nore of
t he honol ogy regi ons descri bed above. [ Description of
15 [Best Ndb@} ngs] Figure 1 Figure 1 shows the predicted signal

sequence for secretion of LBFL313 (SEQ ID NGO 2). The _
WiHRb W HishdtasQER O ANE belsdved tieit @naldf BrdinfrySilV éx the art can, using

the preceding description and the following illustrative examples, make and utilize the
compounds of the present invention and practice the claimed methods. The following working
examples therefore, specifically point out preferred embodiments of the present invention, and
90  are not to be construed as limiting in any way the remainder of the disclosure.
EXAMPLES

Example 1

Identification of Differentially Expressed mRNA in Pancreatic Adenocarcinoma

Patient tissue samples were derived from Korean patients and classified into two groups.
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(www. cbs. dtu. dk/services/ SignallP/). Figure 2 Figure 2

is result of Western analysis show ng that LBFL3 13 is
wdet@wausdei N cul ture supernatant of cells. Fi grCEKR2007/002848

Figure 3 shows the effects of LBFL313 overexpression

in CHO cells on cell proliferation (Panel A), notility

(Panel B), and invasiveness (Panel C). Figure 4 Figure

4 shows the effects of LBFL313 overexpression in nude

One grou?éc%eco%s{eﬁﬁ{aélagi]@ﬁ‘% 1% _hieBedy éi?g i celrugﬁg g%lgcgéﬁc adenocarcinoma.

mat 1 on . Figure 5
.representative r I £ Jnimunohi st.ochend calz,
The patichE BRI, 1B b5l e o ool H ] EMRE AT 07 o g second
sanpl e d anti-LBFL313 antibody. Figure 6 Figu 6
group of Falt Bad, PeeshBogaesis mith AUTR MBRtTEatr Tpohiy BHEPE frce men, the
. anti-LBFL3 13 anti body aon invasiveness of ncreatic
patients rangedein 2gg from; 43:66. [ggqlo%@eﬂnam%@@?a%?f r tissue samples was

description, it is believed that one of ordinary skill
performed and $penpdes weranegragitedyinte) eithpr aow@PRAFTQISSE CRERCI QT categories.
the following illustrative exanples, make and utilize
Withemfrenpmodifisatidnst biee paresle mprepare@ort ipostoenidfoplowed i the Affymetrix
the cl ai ned nethods. The foll ow ng worki ng exanpl es

GeneChip Bepebsioe Amapsii Manadl] y Fpoentisaist was ékergreahd to powder using the
enbodi nents of the present. invention, and are not to

Spex CeRfpr&®ERO0UBEeAS Milll t i Tiall IRNMYwHhéh @ xtiaemil nekefig Ofrizol (Life
t he 'di scl osure. EXAMPLES Exanple 1 Identification of

Technolo%g f enGRE ARNA FXPEERERA TR e Bl JSRICHRNA Midi kit é%iagen). Using

nocar ci nona Patient tissue sanples were deriv

-5 me ARNSCIABLPANLAR) SER0E 638l Sk T SRSy s v

e grou
e PR B LG P BB IRTT A A s
The ch\fL{&owag 1£h§8' pl-[er]n%l—%ﬁl(c:)?or}”grm extracted and ethanol precipitated to a final
concentration of 1 mg/ml.

From 2 mg of ¢cDNA, cRNA was synthesized according to standard procedures. To
biotin label the cRNA, nucleotides Bio-11-CTP and Bio-16-UTP (Enzo Diagnostics) were added
to the reaction. After a 37°C incubation for six hours, the labeled cRNA was cleaned up
according to the Rneasy Mini kit protocol (Qiagen). The cRNA was then fragmented (5
fragmentation buffer: 200 mM Tris-Acetate (pH 8.1), 500 mM KOAc, 150 mM MgOAc) for
thirty-five minutes at 94°C.

Fifty five mg of fragmented cRNA was hybridized on the Affymetrix Human Genome
U133 set of arrays for twenty-four hours at 60 rpm in a 45°C hybridization oven. The chips
were washed and stained with Streptavidin Phycoerythrin (SAPE) (Molecular Probes) in

Affymetrix fluidics stations. To amplify staining, SAPE solution was added twice with an anti-

streptavidin  biotinylated antibody (Vector Laboratories) staining step in between.

48



10

15

20

group of patients had been di agnosed with nornal
pancreas. In this group of three nen, the patients
woangadsden age from 63-66. Histol ogi cal anal ysPeTmR2007/002848

each of the tissue sanples was perfornmed and sanpl es
were segregated into either non-cancerous or cancerous
categories. Wth mnor nodifications, the sanple
preparation protocol followed the Affynetrix GeneChip

. q- r i | i . . i

Hybr1d1za§f8?1 1§ gﬁet gﬁg’é'\\'%g%%’ss%gs &%Q#ﬁdeb%g{e@%g%}% s;’)c?ag%ngg% tSBackard Gene

groun usi n | ( re_ezer

sy e, T R AP B ot o
ai MRNA M di ki ' . [ - f. .

for qualiGiobiisLaldoREetProPRA i 5 Bale iy AR RS Buparidrtn sienal

Choi ce system (G bco-BRL). First strand cDNA synthesis
After all chaps prspere@OwAElimgrikAMiaqamy BiitedsndsiaadLilys (V3 cDNA
was then phenol -chl orof orm extracted and et hanol )
Diffeeeritipl teapreedsiom ofi gengrabetwoert ¢t candersys gind 1nqryganceropy @ancreatic
2 ng of cDNA, cRNA was synthesized according to
samples whadetarninpd bg adingeAfyetrhi mrhm GabeChipsetscRNIS, with the following
nucl eoti des Bi o- 11-CTP and Bi 0-16- UTP ( Enzo

statistical Bh&@BAST I (EFFoM&ich gafélatbrnabvilnes featt33omere Aketeginiried ByCA fiymetrix
i ncubation for six hours, the | abel ed cRNA was cl eaned

Microarr#ﬁ gaﬁ& Pyl Gutlioh bRE FRRASAbIVhiT (bt dBtee@); FPrdsehtadeadtected) or

cRNA was then fragnented (5 fragnmentation buffer:

O Y5 B0 AP g S0 SR ) i

e f fra pt ed. cRNA was i di p f r "

e o LSRR SR ELLTE YLD 5 W AR 1 e st o
at 60 rpmin a hybrjdi.zati on oven. The chi :

selected (g ST BRD S o) oA T SHPEY R rHOBRgL Ber DemTll Seae. @
(SAPE) (Mol ecul ar Probes) in Affymetrix fluidjc .

The AnalspataTPHEISnTD (ABNAD YRalial HEngse ERPE ot 3BT L ebldipinciples
twice wth an antistreptavidin biotinylated antibod

and Proc¢dueest affStatistios: at Biomssiical Agpriiaah, EriwhEd.pMcGraw-Hill, 1997).
bet ween. Hybri di zation to the probe arrays was detected

Abylykis usft dreethip odasc ahower tiatiethe etxpradsior aafdtheemerker LBFL313 was
significantly up-regulated (11.13-fold, p = 0) in pancreatic adenocarcinoma samples compared to
samples from normal pancreatic tissue. These data indicate that up-regulation of LBFL313
may be diagnostic for pancreatic cancer.

The expression level of LBFL313 (SEQ ID NO: 1) can be measured by chip sequence
fragment no. 228058 _at on Affymetrix GeneChip U133. Through combined mining above data
with the GeneExpress Oncology Datasuite™ of Gene Logic, Inc. (Gaithersburg, MD), the
expression levels of 228058 _at in various malignant neoplasms, compared to normal control
tissues, are shown in Table 1, where the fold-change and the direction of the change (up- or

down-regulation) are also indicated. A fold-change greater than 1.5 was considered to be

significant.
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Array Scanner). Follow ng hybridizati on and scanni ng,

the mcroarray i mages were anal yzed for quality
woani7ries466 | ooki ng for major chip defects or PCT/KR2007/002848

abnormalities in hybridization signal. After all chips

passed QC, Affynmetrix Mcroarray Suite (v5.0), and

LIMS (v3.0). Differential expression of genes between

the cancerous and non-cancerous pancreati c sanpl es was

T% 15%(21?? %{e%?]loggmreﬁﬁl %{Iﬁ;il S eﬁu ﬁﬁ) %hﬂ(ﬁ&g %é chli{) sequence
tﬂaﬁ’v%f@ﬁ%?@ﬂéﬂs?yusmg

each nal v for

Mgy @%Sﬁ?&% a%rvraig L

(= ed), "Present’ et ect ed)

Tagman® pg r@ﬁﬁag. (ﬁ%swk o EmeR. ohe I?ryn%éiéﬁsnf‘&r ﬁ?ﬁne‘gé ﬁ?faueeafr infomgion file of
each GeneChi p el enent . (23 ing the criteria of at

the specifisadfymemixpiegseent (320058141 warcesed us thmasreatThe tgeeabeene in each
groups, a gene set was selected for further analysis.

RNA sanii} (tah ngif gotal RINA) wess assayed teladivs fio nmedogenously spiked reference gene.
| ogarithm c scale. (4) The Analysis of Variance

For this pubiedéA}henetriiydlina sesistemde pate wad dsed na thesexogbiBimbl added spike. This
al ., Principles and Procedures of Statistics: A

approaclﬁb@ﬂﬁ%ﬁ teaklafipe é@%’éﬁlonﬂﬁi théhskdd byNySeatteshdlll (CHRMk. of the target
Anal ysis of the chip data showed that the expression

mRNA r@[%tﬂ/e’!‘ﬁ)si@%ﬂfs%nt laﬁFoluﬁtlé”f PR Spke TivahiedNt THe YinpI8 Pahatifcluded tissue
RNAs thﬁ?&?ﬂe%%a@%@@ 3h t3§

I n pancreatl c adenocarci noma

6{}%2 EILQJHIP&{ TBVer.

LG ?cﬁ‘ﬁ & that were not

ssue esg ; f at up-regulation )
3
A GO A PO 0 e 0
meas 228058

PCR datgs ¢

it S et o5 LB

i

%?lﬁ ga%enocarcmoma

above data with the GeneExpress Oncol ogy Datasuite(tm
compareg fo wxmal paefreaticltiepsy semplefer sbur g, MD),

| evel s of 228058 at
Table 1.conpared to nor nal

contr ol

tissues,

1, where the fold-change and the direction of the
Expressmhaﬂgﬂmllmls mrmdligmntagupla*smsn) are al so | ndi cat ed. A

t he expression
in various malignant neopl asns,
are shown in Table

than 1 E wywhaao ~anc
Tissue Pathof%y/ﬁorp(ﬁoﬁ)gy thar—SwasEan ﬁhan Dedten p value
Breast Infiltrating Lobular Carcinoma 1.64 Up 0.19
Infiltrating duct & Lobular Carcinoma | 1.59 UP 0.06
Cervix Squamous Cell Carcinoma 1.61 UP 0.38
Colon Mucinous Adenocarcinoma 1.88 Up 0.05
Duodenum | Adenocarcinoma 1.69 UP 0.19
Esophagus | Adenocarcinoma 1.83 UP 0.15
Liver Hepatocellular Carcinoma 1.52 UP 0.02
Lung Adenocarcinoma 1.52 UP 0.21
Ovary Mucinous Cystadenocarcinoma 9.65 UP 0
Serous Cystadenocarcinoma 2.15 Up 0.13
Pancreas Adenocarcinoma 8.62 Up 0
Skin Basal Cell Carcinoma -3.01 DOWN |0.01
Malignant Melanoma -6.61 DOWN [0
Squamous Cell Carcinoma -3.82 DOWN |0.03
Stomach Signet Ring Cell Carcinoma 2,40 UpP 0.03
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significant. The GeneChi p expression results,

determ ned by sanple binding to chip sequence fragnent
w0Q007228668_at, were validated by quantitati vePETAREHN7/002848

(Q RT-PCR) using the Tagqman(r) assay (Perkin-El mer).

PCR priners designed fromthe sequence information

file of the specific Affynmetrix fragnent (228058 at)

were used in the assay. The target gene in each

%ﬂ%' e (ten ng of total RNA) was assayed relative

ogenously spi ked reference gene. For this
o1
L

ROSE FUNE A REYEh! BSNACTE BFASTS oSS ed |
€ cXOgenousTty ad R Ue

t.he relative expression as neasured by cycle threshold
Eﬁmﬁgﬁééﬁyigéﬁﬁgﬁ%f the target nRNA relative to a constant
anount of Tet spike C values. The sanpl e panel

The GV Ragh dPNAehaRMISSEQaD WeF ¢ vdadurzash By thd o18d-pulling method.
GeneChi ps. In addition, several new sanples that were

. . . i f .
T i e e
Jabeled &%fb'i&ﬂf L TsttPid %gﬂ}i&'i% QRaPH %%B%g%g%lé’ %ﬁsﬁc}’ fhsiila DNA (cDNA

D conpar e nor ma

ancr ea I C a_ enocarcCcl nona !
ot BRT 554 R P R RS BRORS th SRS et e

... Full-Length Human cDNA (LBFL313) Corespondi 0 .
hybridizqd; ol %ﬁ%reaqqpefra@%pbyes;ge@gﬁv O@Zﬂw@%ﬁﬁ and gleq Wnlgafing.  The
cDNA having SEQ ID NO 1 was obtai ned by the .
eluted cNAgwasHranyengsl redomile stmndalpsmid DYSrndsysed te tangpsmydl. coli cells
. was desi gned based on the sequence of LBFL313. The
(DH10Bparidgbe WngestalB B Advasi screebédt i Aftaapdsitive deleetidn/tyay efingigmed by PCR
with 2 ng of single strand plasm d DNA (cDNA
using genfeespatificpainicsy, the cDNA dlomewapsaubireteido DN aequehahg.ow ng
the procedures of Sanbrook et al. The hybridi zed cDNAs
THET BuckRBide aiRflefde DT Rt AMi-inpthC GindgatPN Aze@egepodding to the
eluted by heating. The eluted cDNA was converted to

different%g;y‘ F}Je%g%teg aRANA aRMAIDMIvANE 4 eshit Gn ISEIDOND:E1.  The cDNA

>

comprises 777 base pairs.

An open reading frame within the ¢cDNA nucleotide sequence of SEQ ID NO: 1, at
nucleotides 53-640 (53-643 including the stop codon), encodes a protein of 196 amino acids.
The amino acid sequence corresponding to a predicted protein encoded by SEQ ID NO: 1 is set
forth in SEQ ID NO: 2.

SEQ ID NO: 2 contains a Jacalin-like lectin domain: proteins containing this domain are
lectins. It is found in 1 to 6 copies in these proteins. The domain is also found in the animal
prostatic spermine-binding protein (Raval et al. (2004) Glycobiology 14:1247-1263). TFigure 1
shows the result of signal sequence analysis by using SignallP 3.0 Server
(www.cbs.dtu.dk/services/SignallP/). The potential signal sequence cleavage site for secretion

is predicted between the amino acid position 40 (Ala) and 41 (Gly).
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(DH OB) and the | ongest cDNA was screened. After

positive selection was confirmed by PCR using
wgenw/Agpeei fic priners, the cDNA cl one was subpeTikRI0G7002848

DNA sequenci ng. The nucl eoti de sequence of the

full-1ength human cDNAs corresponding to the

differentially regul ated nRNA detected above is set

forth in SEQID NO 1. The cDNA conprises 777 base

Aoy AP Yl U £ o v
it con S D LIPSO AT OB EEANE Ry ERHER i
tissues W%Jg Y nlgzr);meﬁl\ﬁflﬂe g% fﬁ% %@8 Iln é% '%%% oy inSEQT containing

contains a Jacalin-like lectin prote
228058 _aloseruense W@Stl‘hqh@a(‘db(ﬁh/ labeled by dbe r m| Rm}l%f %ti?ﬁa aflﬁ uged to probe
to 6 copies in these proteins. The domain is al
the blot.f dliredbloh wakehyridivadl iprxe fomansider ARKNESEH. (i ﬁ’gSPrSotSeﬁ Renhart’s
(Raval et al. (2004) dycobiology 14:1247-1263).
solution, Rindu0.2 rig/a dwsritideperas DINA ef 427Qnad vesbednid QRXl §8¢ sontaining
by using SignallP 3.0 Server
0.1% SDYVAMIRRS teiperatitres € Mhk Qe Bing bt IsRbyed 2rsingo transdriph for this gene,
si gnal sequence cl eavage site for secretion is
which 1sp£;%%>ﬁ Ln%fél}b Big\RE i shR. aMhiOc@fdsPoriasibttheRizé0of ea) BB 3 clone
Gy).Anal ysis by Northern blot was performed to
efym ne the size of the nRNA transcripts that
(SEQIDggéreFLond to LBFL313. A Northern blot containing
total RNAs from various human tissues was used (Hunan
2-Lane MIN Blot, Clontech, Palo Alto, CA), and an EST
i ng 228058_at sequence was radi oactively
thod and used to probe
T i s —h Ped in 50% f or mam de, 5X
SSPE O 1@6SDS 5X Denhart s solution, and 0.2 ng/n
RN dddig @@%%MBFEBlﬂzﬁsmlmngdP@m sy focw@8Cprimer (5'-TTG
containing 0.1% SDS at roomtenperature. The Northern

GGATC@WA’I%@A@@C@@T @QG@AG@@Hﬁb&boﬁaﬁﬁg ild BargHD eite whd edverse primer
I'S approxi mately O. in size. This corresponds to

(5'-ACC Rfc Shzfalic Eh& é@'ﬁ\l'éé% &r8NRGT-3") incorporating the Xbal site. PCR was

performed using the TagPlus precision DNA polymerase (Stratagene, CA) according to
manufacturer’s instruction. PCR amplification cycles involved initial denaturation at 94C for
2 min, and 27 cycles ; 94C for 30 sec, 50°C for 30 sec, 72°C for 1 min, followed by a final
extension at 72°C for 10 min. The PCR product was cloned into the BamHI and Xbal site of
the mammalian expression vector pcDNA3.1-mycHis (Invitrogen). The cloned plasmid
(pLFG250) was sequenced through the region of the cloning site to confirm its primary structure.

Subconfluent CHO cells were stably transfected with pLFG250 or with pcDNA3.1-
mycHis vector alone using LipofectaminePLUS reagent (Invitrogen) according to

manufacturer’s instructions. After 24 h, transfected cells were cultured in Ham’s F12
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(SEQ 1D NGO 1). Exanple 3 Production of LBFL313

Transfected Cell Lines The coding region of LBFL313
woaesr7aaples f i ed by PCR using forward prinmer (5 PTTAR2007/002848

GGATCCGTATAAAGGCGATGTGGAGG- S' ) i ncor porati ng the BanH

site and reverse priner (5 -ACC ATCTAGAGC GAC CCA CGG

GIG AGT-3") incorporating the Xbal site. PCR was

performed using the TaqgPl us preci sion DNA pol ynerase

(Inv1trogé1§t<¥ eggllﬁgel O‘Vcéésaﬁ%?ﬁ?’d ggﬁﬂgﬁﬁg@g&? gﬁltd?’nvo ebectj fon. . "Hu&sl selection
medium g%ga%r%aet Ico\peég Cg ygr Tb[}% c%yg c%or&ﬁ%?mﬁ? f“’(’)‘?]r? Llllsga to isolate
positive gJPpuc CHIBE TGRS ”eﬁf‘e%p%rﬁsg o i S PR rorsion. Cells
were lysed m&%ggg‘&;rpgoﬁ%{l@gojﬁg r%g%DNo%PHL?:g 5]2}) AL NaCl, 25mM beta-

sequenced t hrough the region of the clonlng site to
glyserophasphate.m 35msMp takar §mbs rEgTés e1mBlHEBAAL ubfit chlmM sodium
were stably transfected with pLFG250 or with pcDNA3. 1-
orthovanadetéi 6. 1ma€ tRVSEI andeprotiasey lrmlbmreBltothm drhibjgors ecaglstail (Leupeptin,
(I'nvitrogen) according to manufacturer's instructions.
PepstatinAAipestirdd, dhd antipaiafeacit &pgael)] sCukwre medid werdcdnaertatédsby 10k cut-
F12(1 nvi trogen) containing 10% FBS and 400 ng/m 418
off mlcrdéhqmﬁw&i)rm&l@ 85 td 05 .1 VBl elPe6teingnvere dediedvdy incubation for 5
changed every 2 days, and after 10-12 days cl oning

S S FVi@s AV QNASL0 Al £ dbl 88 12% SDS-
min at 93 dcnﬁ ?eusrfﬁ légiﬁi%pg%éédﬂg%@pﬁgfnwﬁgd pavenato e

PAGE géelg g@o@@% n’*\/ﬂ—%ﬁl‘:@ %X%ﬁdto ?4'5 y@%sln%&glﬁfn P-transfer membrane
e R A SE U . 1 e

s T B ARG ) DA o o
m). Culture nedia were concentrated §
milk. Bﬁo@r oecon theminsohed hekeverpight wish Antigdisy Hﬁ’ B‘?%fyné anta Cruz).

wer e reduced by incubation for 5
Immunoreactive material was then visualized by enhanced chemiluminescence (Elpis Biotech.)

according to the manufacturer’s instructions.  As shown in Figure 2, LBFL313 protein was
detected only in culture supernatant but not in cell extract. This confirms the prediction that

LBFL313 encodes a secreted protein.

Example 4

Analysis of LBFL313 Overexpression on Cell Proliferation, Migration, and Invasion

To determine the effect of LBFL313 overexpression on cell proliferation, growth rate was
measured by cell counting. In 12 well plates, 4 x 10* of cells were plated. The plates were
incubated at 37°C and 5% CO, for 12 days and the number of cells was counted with

hemocytometer every day. The result represent the mean values + standard deviation of
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mn at 95 Cin 4x SDS | oadi ng buffer. Pol ypeptides
were resolved at 10 mA / gel on 12% SDSPAGE gel s and
wehermmsphoretically transfected to 0.45 nm | nrODIKR2007/002848

P-transfer nenbrane (MIlipore) for 2 hr at 200 mA /

gel at 4C . Menbranes were bl ocked for |Ihr in TBST

buffer (25 MM Tris, pH 7.5; 125 mM NaCl, and 0. 1%

(v/v) Tween-20) containing 5% (wv) non-fat mlK.

triplicatida. Otﬁs sHefwfh 1 mfigmef}?@ & d}f(ﬁ Ve '6%19% eﬂl&hof"ﬂEFLﬁa%inﬂggéd faster

anti body (Santa CruZ I 'munor eactive naterrta
: en mpescence .
proliferafg Swﬁaﬁfé%?*a?%a&%%?‘ii&n%nﬁﬁ FEVERRGRAHy PANE-T pancreatic
Cmmmr“%gstructlons As shown in Figure 2, LBFL313 protein
Yet ect ed only in culture supernatant but not in
ell. extract., This con redlctlon that LBFL3
M_Ct%laEﬂ% 8 nvgsion ewfaétsgahisfrlat Bey e hawmfies agsapn aByth agsayp were done
LBFL313 Over expression on CEII Proliferation,
in a 48 wefld3eyden Chagrher. erae PerbeF$ well avierornhamber @fquseprobg). Cells were
LBFL3 13 overexpression on cell proliferation, growh
trypsinizedatiad wessispraslsd rie drpginc mhibiguSeybegn tiypsih2inhiHitor (8 anes , solution.
4 x 104 of cells were plated. The plates were
The cellsi wee helleddatndFieendod t& YofTaP cdreenttichays2:a08 ctlileml in serum free
nunmber of cells was counted wi th henocytoneter every

media. TBY lowldievdlBSoilthe EIRARIRS SRtke filed MRABOE! MfeGndardtASHA The chamber
deviation oftriplication. As shown in Figure 3A in

was asselg.'ﬂ@d %%h%ﬁ)olﬁ‘éﬁfo%ét@rfﬁé% @B#}EBI‘I)B%E%@'E cﬁ%@t@ﬂr&@%h@rNeuropmbe).

proliferation. Simlar ct was observed

For cell 1{'1\%{: }U%]%lséy é?ﬁg F’é@{/ﬂ&\gp @fﬂé@s\ggﬁg{ Q%Hb? %EWI%&{X d@% Lloscmnces)
was layer(ég 0312 éjaﬁg%lr (%Wﬁﬁgﬁ g ahrgg%cf eFﬁJf:tQ sgwgﬁ%‘rt cell suspension

r obe Cells were trypsiniz and esus ended
(1x10° o <1l e S .ﬂ%eovppesa%@éﬁmﬁmy p&iﬁ ARDBH 16y ncubated at 37T
solution. The cells were pelleted and

and 5% C&%@M@@baﬁl@nélm@r was varindcdenending on celi types t@be aralyzedpfor 24hr in

in serumfree nedia. The |ower wells of the chanber
case of GlEQ enigidtionchssiyt flor3tBhmin ofsesafaEide) vasioh assafhed dah¥erin case of

PANC-1 migration and invasion assay. At the end of incubation, the cells on the upper
surface of the filters were mechanically removed. Filters were fixed in methanol and stained in
Giemsa satin, modified solution (Sigma). The number of migrated cells per field (100x) were
counted under the light microscope (Olympus). Each sample was assayed in triplicate. As
shown in Figure 3B and Figure 3C, CHO cell motility and invasiveness were enhanced by
overexpression of LBFL313. Similar effects were observed with LBFL313-overexpressing

PANC-1 pancreatic cancer cell line.

Example 5

Effects of LBFI1.313 Overexpression on Tumorigenesis in Nude Mice
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was assenbl ed usi ng pol ycarbonate filters

(pol ycarbonate, 8 nm di aneter pore size, Neuroprobe).
weaoo7aesdes i nvasi on assays, | ng/m of Matrigel ( PAY/KR2007/002848

Basenent Menbrane Matri x (BD bi osciences) was | ayered

onto each filter (500 ng/filter) and air dried. Fifty

m sanple of cell suspension (1x105 cells/well) was

added to the upper conpartnment. The charrber was

1@ Gnli'&gél &Z & i%q?l,?ﬁ@ %ga?{ﬂ%shge ana fgrg%g‘r’\’?f? vivo were

&pend |ng on ce

determing." G, IS S5 e O] SEREp R RoR o Bt B e
mice. e]ﬁl%i}@tgl{ O@,—{%”tcﬁ T\égﬂrgggq%? ?ér At qﬂs?eg&egif aapth( @FL313 vector

rs were nmechanically rermved Filters were fi
(LF GZSPh owﬂhafﬁeqor alemesyareapsivizediasddesuspandad RBESs 4t@oden81ty of 3.3 x
solution (Sigm). The nunmber of mgrated cells per
07 cell/rh}. Efve r@db@ﬁﬂ@ cellscollpacke typervdse injénded $1§J¢tltaﬁ¢@lerSE@pﬂank of five
(A ynpus). Each sanple was assayed in triplicate. As
8 weeks ald demalic Balh/Guine/rd3Bndced Fi thereo@6s of @ecgbivtinwhe leigths and widths
and i nvasi veness were enhanced by overexpressi on of
of tumord Bleks3kZasuDedii | Timef {6laine war @laidaet weth thietfbrmula Tumor Volume =
LBFL313- over expressi ng PANC-1 pancreatic cancer cell

(length) % (\m@th)fE%@ NPABePIEARCHHS ke Wold shcAfcddaideploasweRmnalyzed. As
Tunorigenesi s in Nide M ceThe biol ogi cal effects of

shown 1n§'517’ e 43 %C’?esrl%@f% tggﬁksoé’bn%t LB|:?Q‘LBE]E3F’1.".°,t-{?aﬁs‘ff’ec‘(féci’&:ll‘é’%&?a@ bigger more

ermn s were I Nnjected subcutaneously

wn st LIRS Bl UMPRAE L 00, 2L
h LBFL313 =
mhoBRGHE df el L b A STl Mot omer

at a density of 3.3 x 107 ce

xenografiseyete sigimedaith eybEacier ¥l moee%lelaa@%%ﬂ%a@&ab Spac?ﬁgla-embedded
flank of five 8 weeks old female Balb/C(%gu/nu) m ce.

tissue sertionsh@-priow etbickoessyi abéaingdoform typers| ofhge SEONE O ERiees were de-
of tunmors were neasured. Tunor vol ume was cal cul at ed

paraffinizddtih xiyteme fand mehysiratediir a Woldedrethangliseriegt (100:00¢84-d@-429-30%) and the
2. After 37 days, the mce were sacrificed and tunors

PCS washirige @idbyamths PSoxidase was blocked by immersing the slide in 0.3 % (v/v)

hydrogen peroxide in methanol for 15 min at RT. After washing three times with PBS for 4
min each, the sections were blocked by soaking in 10 % (v/v) normal donkey serum in PBS for
lhr at RT. After washing three times with PBS for 4 min each, the blocked sections were
incubated in anti-Factor VIII monoclonal antibody (von Willebrand factor, 1:50 dilution) (Dako)
for 2 hr at RT. After 2hr, washing three times with PBS for 4 min each, the slide were
incubated for 30 min with biotinylated Link universal at RT, washed three times in PBS for 4
min each, and incubated with streptoavidin-HRP conjugated (Dako) for 15 min at RT. After
three times washing with PBS, the sections were incubated with chromogen and washed in

distilled water. Factor VIII sections were not counterstained.
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shown in Figure 4A, the size of tunors generated by

LBFL3 13 -transfected cells was bigger nore than
wo-20idss6s han t hat fornmed by nock control cel |l BCT/RR2007/002848

determ ne the degree of tunor-induced angi ogenesi s,

paraffin section of tunor xenografts were stained wth

anti-Factor VIII nonocl onal anti body (Dako).

Par af fi n- enbedded ti ssue sections (3-5 mmthickness)

?'ﬁ@&n gfof hRLbaaDr aLlet8RG e@%oggsgfé od‘%i?’g&%ﬁ fadro el al. (2000)

e ara mze In Xylene an

Blood 9%@%&4? nl}slgcdgﬁeég Cg)gpfg]% {yg% glo /%ﬂuggrkaesaesgvf gIS two independent

nmersing the slide in 0.3 % (v/v). hydrogen peroxide

f”‘lﬂ’e’”fm‘Feﬁ1 PReEsigators pising1 ke micescany:  Afhceinviziigh ? 0%y WHE diot aware of the
times with PBS for 4 mn each, the sections were

clinicopaghadegie dngings o ke wgtifensecionmpg sysfemasicatly sersvrdyies Beldrmer field, at
in PBS for | hr at RT. After washing three tines with

x100 m@gdfidation 4tarifindedbh, artdre shbwinge thes exdsit ointenger vascularization.  The
i ncubated in anti-Factor VIII nonocl onal antibody (von

magnifichildd elas aheh thaiged,to1xZ0 6 tauk#@D))anDak dhvéstigatdrdkvesd allowed to
RT. After 2hr, washing three tinmes with PBS for 4 mn

repositiof A slidenenti |th§iﬁ1g\hﬁ§tamnﬂfébl Ratgerokedseld Qval Witint fhe x400 field. This
bi otinyl ated Link universal at RT, washed three tines

area was ld@fift s aPﬁotAsREH Fi&aehievaitht 0P G YBALRLVieteen both 1nve|§2c_}gators thus
strept oaV| di h-HRP conj ugated (Dako) for 15 mn at

t S sect
reducmg'%frl]%: it eart A a&%e{ %1?@?@%‘%2%%\?]@%% Hntﬁ%e 115 gg(‘él ﬁ(ft ?Pga an%estlgators
performelfhiguaiFicRavs el goﬁﬁs@;@nay@; i s dovypip Figure 4B, the reslts
revealed %ﬁ%g%in‘b%eg@%gv%gglzg:(gubr%d @gggtrggrs( %%tr glhcgzl \mjgctecq w1tq'1 )LBFL313-
i mul t aneously assessed by two i ndependent experlenced
transfectc;qq‘;ﬁé@ttheg)a‘fvgh Qe q&p@trpl @ﬁ{}s nievige @@Wlmem%lmp icate aggressive tumor
i nvestigators were not aware of the clinicopathol ogic
formatiof prdénhgneetiragmpeness ebBFbAlaas syst ematical |y
scanned, ie, field per field, at x 100 nmagnification
to find the areas show ng the nost i ntense
Exampld @ri zati on. The magni fication was then changed to
x200 or to x400, and the investigators were allowed to
Prodlposdr offolidienad Aingiel BRL313 Alwbddiyghest nunber of
m crovessels was within the x400 field. This

LBFL313 full length ¢cDNA was amplified by PCR using forward primer (5°-

CTAAGGCCCAGCCGGCCGGGAAGATGTATGGCCCTGGA-3’) and backward primer (5-
‘CATAGGCCCCACCGGCCGAGCGACCCACGGGTGAGTT-3’). PCR \;vas performed using
the TagPlus precision DNA polymerase (Stratagene, CA) according to manufacturer’s instruction.
PCR amplification cycles involved initial denaturation at 94 C for 5 min, and 30 cycles ; 94TC

for 30 sec, 58 C for 30 sec, 72°C for 30 sec, followed by a final extension at 72C for 10 min.
The PCR product was visualized on a 1.5% TAE gel, and was gel purified, using the Zymoclean

Gel DNA recovery kit (Zymo Research, CA) according to manufacturer’s instruction. This
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area was defined as a hot spot after achievenent of a

consensus between both investigators, thus reducing
wOheo7ins4e6 - observer error of m crovessel count POGKR2007/002848

each hot spot, both investigators perforned individual

m crovessel counting in a x400 field. As shown in

Figure 4B, the results reveal ed that higher

m crovessel counts in the tunors frommce injected

purified ]\_’M\]{&w]aﬁ F serted it & Xﬁf gl‘f‘ec&iﬁ;?tlﬁ@ dqsvéc o gré&cgqg&nﬁﬁﬂa{r{t (iBFL313-

nVvivo e ressive tu
Fe fuswr&ﬁ%ﬁﬁe B Sﬂ'??ﬂ?,%fp%?s% x‘%@fo%‘?érﬁm% S@géﬁgence Fo region of
bhuman IgG; BFL3131f E gk% ne o D%% 1 H?lv{tfogeen b)f)LlE:%R{% also
&S AR IR 8F0pY ihrdhe (bé b

CTAAGGCCCAGCCGECCCEGAAGATGTATGECCCTEEA- S' )  and
contains Bé@gmrdrqugwgpn pasuence between cloning site and Fc region. The LBFL313-Fc
' CATAGGCCCCACCGEECCGAGCGACCCACCEGTGAGIT-S ) . PCR was
expressiqueplasmivewasistably trhesfadefinie [HER idsiicienDAAQ ohyiawr epdlelines using
(Stratagene, CA) according to manufacturer's
ExGen 500steagemtd (rermeaiRs,ahjhuiahia) sdccandingywl sanufaviobarasdinstridtionl  Stably
denaturation at 94 Cfor 5 mn, and 30 cycles ; 94 C
transfectédéc]BOvee SeleB8d & hledtleShe, MERLG (IvhitrSdens €2y) chatalmne 800pg/ml
by a final extension at 72 C for 10 mn. The PCR

of G418 Hh?i@ﬂé%&n Wag) Masush s %%GQ'FB% tbr 5%6-51%5 o@thble #AHsM8RENE Here further
purified, using the nocl ean Gel DNA recovery Kit

adapted (IEMQP eﬁeccb‘?)@érﬁﬁéﬁmgp‘))f a%:(%) Jﬁ%ﬂ&l&l&)t@%f & H ' MO) foT 2 weeks.

I nstructi on I Spuril was | nsert Into 'Sfi

Recomblﬁ%ntﬁnlgﬁ%ﬁf%%?g 1c\)rqr(1e %%q_[&lgtig%}%’cgg Y55 &S %ﬂB{enﬁxréhlaL?@s a8tified by

'S an expression vet

Wester §REm N GRS A PSR RS RBETE BB h“%‘) 95

(I nvitrogen). PLFA 06, also contains a thro
Lprgesgilp cxBivsyey abrreembEveibRIEP b h dusen Efoé%l V‘F@é performed using
region. The LBFL313-Fc expression plasm d was st abl )

Roller boﬁtlaﬁ(éﬂ 5@ t@d).i ntteblpHERsthetangy exprewig merosbinaé| B Haske fusion
usi ng ExGen 500 reagents (Fernentas, Lithuania)

proteins werogrdivagn IBDMMltasERS.! sThensileniodtilonultse apisyinoculated with 3 x
transfected cells were selected in nucleotide-free

0% cells Malhge dwidd WaogRited @AY rp@riha70 nguBMORY/ Tie cells were cultured for 5

days, and the medium was exchanged with serum-free medium every three days. Cell debris in
harvested serum-free media was removed by the centrifugation at 6,000 rpm for 10 min. To
purify the recombinant LBFL313-Fc fusion protein, cell-free medium was further processed by
concentration using Concentrator, ProFlux M12 (Amicon) through a 10K MWCO Membrane,
Pellicon 2 (Millipore). The concentrated medium was then passed through a 10-ml protein A
agarose column (Pierce) pre-equilibrated in 20 mM Sodium phosphate, pH 8.0. Unbound
protein was washed out of the column with 20 mM Sodium phosphate buffer. The column was
then eluted with 0.1M Citrate, pH 3.0, collecting 4.5 ml fractions in tubes containing 500 pl 1M

Tris-HCI, pH 9.0. Recombinant LBFL313-Fc fusion protein containing fractions were pooled
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of (418 (Invitrogen, CA) and 10% di al yzed FBS for 2
weeks. Stable transfectants were further adapted under

wea enaewsrati on of 100 nM net hot rexat e ( Si gmaPCHMBR20677002848
2 weeks. Reconbi nant LBFL313-Fc fusion protein,
secreted into the culture nedia, was identified by
Western bl ot anal ysis and ELI SA using anti-human Fc
anti body (Sigma, M) . Large-scal e expression of

icnant. . k BE -fC: £ UuSj N :
ond Surth @ IRERA bt S iob SRRl W2 RELATI00HR sesin
(Amershex ssing reconbi nant LBFL313-Fc fusion proteins were
agq;l’o “in I MDM plus 5% FBS. The roller bottle culture
s.inoculated with 3 108 cells and I ce was .
T G B B i st RO b BREAT £ Fpofslth®protein by
cultured for 5 days, and the nedi umwas exchanged with .
Thrombig &lepvags Earhekd @eg; ARk ggmovesh by TaaymoEujeR Immobilized
harvest ed serumfree nedia was renoved by the ) )
Protein 4 e@iercéugdBtiefly, ascanigomtr bRTE33-Fo fwbian moteyurwasy incheated with
reconbi nant LBFL313-Fc fusion protein, cell-free
biotinylated dhuombim st 20t dverniplito c dfiee dratgolys déstinydtedthrombingvas removed
Concentrator, ProFlux M 2 (Am con) through a 10K MACO
by streptdvidiBragise Beddsi CThe 2esivink Isolprios)mixtlre of estosibidaat EBFL313 and Fe,
medi um was then passed through a 10-nml protein A

RG] Gl cd RireighehnRifPRER hRoBlIREd PRotéid Alblumn (Pierce).
Was 5P Sodiﬁ%%ghosphate, pl—%h& 0. Unbound protein was washed * )

The purit?l;ld)tf r&onitifarkt ¢! lWaF c g@%§@@5‘4meﬁ phate buffer.

he colum was then eluted with 0.IMCtrate, pH 3.0,
C . NS 4N ofe]g|
P dipitent, FRrYS PR Beeddlud YRR EATHEL Nefies Wnd! standard
. rotein containing fractions re pool edand. further

techniquiy, RTHR AR GR PEseSPRR TSR ORY SHORMEGT Sty pgFlreR (A Plus

.sepharose _200HR resin (Aniersham IL). The C-termnal .
166G PurifigiidCL (BRiKeY A BRnE 0 BBRHENE T eRERicsORe. FUpeyrpunication was

protein by Thranmbin C eavage Capture Kit (I\_Iova(gen?, .
performed esing ekminelinke A Riuy) ivmelnlizativn Ko (Fipiegk dnlspd tvafhn regombinant

(Pierce). Briefly, reconbi nant LBFL313-Fc fusion )
human Her othenpuvified polyokneld antitiddy bdesedts yireteiad of appreimately 2b kDa in

C overnight. After proteolysis, biotinylated thronbin
Western blag ¢feeondétbned media obtained from pancreatic cancer cells expressing LBFL313.

The specificity of the antibody was further demonstrated by enhanced detection of LBFL313
protein obtained from the conditioned media of LBFL313 transfected PANC-1 cells, while there

was no enhancement from that of vector only transfected PANC-1 cells.

Example 7

Immunohistochemical Analysis of LBFL313 Expression

Tissue microarray slides were de-paraffinized in xylene and rehydrated in graded alcohol.
Endogenous peroxidase activity was blocked with methanol containing 0.3% hydrogen peroxide

at room temperature for 20 min. Microwave antigen retrieval was performed in citrate buffer
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by streptavidin agarose beads. The resulting solution,

m xture of reconbi nant LBFL313 and Fc, was separated
woyo@agsieng tw ce t hrough | nmunoPur eR | nmobi | i PeT/KR2007/002848

Protein A colum (Pierce). The purity of reconbi nant

LBFL313 was checked on SDS-PACGE gels. Purified

reconmbi nant LBFL313 was used to inmunize two rabbits

usi ng standard techni ques. |Imunized serum was

(0.01M, ;f)gfekggtriﬁ i4ga n! h?%:r? @{igsi %greuﬁfcﬂ&témglogg%egoﬁﬁl Pciolﬁﬁéy serum

I on erce) accordin
. facturer,s.instruction..Further purification was
sotution 05 17t rtedoge PRV SORIRREAS BEBE | b 1§ zat i on Ki
Pierce) linked with reconbin n EFc. The .. . )
TherRTE BHPYO SISl PR BL Y SRS BEBORPlgh diluion of 1:500.

approximately 2 1 kDa in Western bl ots, of conﬁiti oned
Blocked rgeticisoers Aaqabated nitip AHEARA AREbQdX e egmight & $lpr S48 pipsequent
LBFL313. The specificity of the antibody was further
reaction wesrpersomzadeusingy aw hiSAdcekit daakediytanatisn, CBRIBESapE At biSA) and the
obtai ned fromthe conditioned nedia of LBFL313
recommdnted piaetied. PANGIly, del $isles wheré éndubeted widls 3namino-9-ethyl carbazole
enhancenent fromthat of vector only transfected
(DakoCyRANgidn, Caldifiteribx@ApUSAJ ahdwunabisaimedheith Ehlristhahatskydin solution,
of LBFL313 Expression Tissue mcroarray slides were
modiﬁedctlsig%@ar-méﬁdm LRd StnLouid, e, Bed).r ehydrated in graded
al cohol . Endogenous peroxi dase activity was bl ocked
M dih o?'eéag@sn oﬁmﬁﬁx[&%r@écﬁgﬁg a3 YoM D e NP eERNpIAENn 83f tumor cells.
roomtenperature for 200 mn. Mcrowave ant’i gen
retri.eval was f ' it r : :
tmmunofg i fes, 5B b 25 S b [ 3HE iREUBT A i 1B scored as
rmal donkey, serum soluti.on for 1 hy ¢ e
1,2, an dcqiGreoR DI DB iPes o APRITg: Wi BRornEHiRE spd sgpe brov
was pol yclonal anti-LBFL313 anti body...at a dilution of .
staining, I.em&iv -oc]%}@dp%fé%l%t?%n%fL ‘if&é? é“-a}fﬁ%ﬁfa‘zﬁéférqnﬁ I PRSHsy vas determined,
anti body overnight at 4 "C._The subsequent reaction 0
and folloneing farnfude wesl apeliedy Hasroresals oficells sakseypt spensitgiseore 1) +2 X (%
Carpinteria, CA USA) and the reconmended procedure.
of cells Fiainadl lay intehsityssdoded) wet X (Yhaflratle gtaiednat intensity score 3). The H-
3-am no-9-et hyl carbazol e _
scores of tumor tissue and adjacent non-tumor tissue were analyzed using the Wilcoxon signed

rank test. As shown in Figure 5, tumor tissues had significantly higher LBFL313 expression

than adjacent non-tumor tissues (14 out of 16 cases) (p<0.05).

Example 8

Effect of Anti-LBF1.313 Antibody on Pancreatic Cancer Cell Invasiveness

To determine the effect of anti-LBFL313 antibody on the invasion of human pancreatic
cancer cell lines, Boyden Chamber assay was done in presence of anti-LBFL313 antibody or
normal rabbit IgG. Briefly, five kinds of pancreatic cancer cell lines, CFPAC-1, MiaPaCa-2,

PANC-1, AsPC-1 and BxPC-3, were trypsinized and resuspended in trypsin inhibitor (Sigma)
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(DakoCytomation, Carpinteria, CA, USA) and

counterstained with Harris hemat oxylin sol ution,
woudi7iuede (Si gma- Al drich, Inc., St. Louis, MO PUBKR2007002848

all of cases, imunoreactivity was observed at the

cytoplasm of tunor cells. Inmunoreactivity was

assessed by H-score nethod. The intensity of staining

was scored as 0, 1, 2, and 3 corresponding to the

solution.P" BREGHS v&éfle ﬁ@l@eﬁéd 4 sd@?éﬁﬁied i) ﬁrﬁm&@ﬁg 1aqg%r§%teﬁ%1(?f PBS, anti-

br own st ai ni respect e percen age o

LBFL31$oﬁnk gw@)g é)?trbo%:‘;}zf erb%nctlggqﬁ) Zflaqa esgcggﬁ%t%er} (%E/o agxlg()el G s/ml The
o E1EERSE: S BTl KIS 3 1 3 SebdbmEBht S1he chmber s

stained at intensity score 3). The Hscores of tunp

assembled; wingeelyepraenae eersnein fiieametes o wige d NgHEAPYIRSY) coated on the
using the W/l coxon signed rank test. As shown in _

uppersidemfrlemg/mhafiddatrigs g8 Bestveant Megrbirana et (B fiaseiences).  Fifty i
LBFL313 expression than adjacent non-tunor tissues (14

of cell supengidn Bas addakio thp «PpeSJampaxmmgmt.e BheEfHamdier dhcubated at 37C and
Anti - LBFL313 Anti body on Pancreatic Cancer Cell

5% CO,|forv 241y eneske did dLirRubativg, tHeecelik fopcthe abpandurfacBbolf Bde3filters were
anti body on the invasion of human pancreatic cancer

mecham@ﬂy' relloR€S, 1BAYEeReLTRaah RGEA0] WAS sHARA In"GRIAE 8REE modified
antl-LBFL313 anti body or normal rabbit 1gG

solution g_}g% Yo T gérrkﬁﬁngratg@egﬁseﬁér'f%l&: @ﬂﬁﬁ{gxp Vel douhieQ8fder the light

aCa 2 ANC- |, ASPC- | wer e
try d Ly in Fi i-
i AR, PG ERSRSRISALE A SUABAR.0 AR s o e
LBF L31§ﬁp§§ ‘gquryeéegﬁvﬂg ﬁﬁlgslt?cgg&%%é%%%e? flgrﬁ)%SR%}ac%a{tlc clﬁgcelf ceff lines in a
concentration . of |~bxl g6 ceJls/ The. | ower .S O
dose-depPRESTE REATOEH WimaaY PR Nar ADSSEY ot inggoogioa T ol lipes, AGS and
The chanber was assenbl ed usi ng pol ycarbonate filters
N87.  of 8 mmdianeter pore size (Neuroprobe) coated on the
upperside with 1 ng/m of Matrigel TM Basenent Menbrane
[Industhint AppliceBilityl osci ences). Fifty m of cell suspension

was added to the upper conpartnent. The chanber
Althougiatiedpraétend Invéntlonl has been described in detail with reference to examples

above, it is understood that various modifications can be made without departing from the spirit
of the invention. Accordingly, the invention is limited only by the following claims. All cited
patents, patent applications and publications referred to in this application are herein

incorporated by reference in their entirety.
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5% CQ2 for 24hr. At the end of incubation, the cells

on the upper surface of the filters were nechanically
woeoavesies Fi | ters were fixed in nethanol and sparmRiod7002848
G ensa satin, nodified solution (Sigm). The nunber of
mgrated cells per field (100x) was counted under the
Iight mcroscope (A ynpus). Each sanple was assayed in
triplicate. As shown in Figure 6, anti- LBFL313
ant i body effectivelyilﬁ&ﬁgﬁﬁglinvasiveness of human
pancreatic cancer cell Tinés Iin a dose-dependent

nner. Simlar effects were observed in gastric

ncer cell lines, AGS and N87. [Industria

Applicability] Al though the present invention has peen.
A Scolaiebaqleit agidanplogile eleaie fomy Bie oM SoRsTsLe X0 an isolated
it is understood that various nodifications can bie .
nucleic apiddeoleiulheomprisipa SEQP NQsrh {hendpalated nyeleicpgid molecule encoding
invention. Accordingly, the invention is limted anly )
5 SEQ ID DY:théc) am dsolafed qucles aid majl¢cuds thetiensatiems protgiatthaitis expressed in
applications and publications referred to in this )
cancer a@BpPihh€ @khibits adt eleher shout i 9586 rpoteatidel soquanet eidentiiy ¢ver the entire
their entirety.[CLAIM5] [Caim1] An isolated nucleic
contiguof$ bubRleQEER) BB N1 § dnfl (yant iselagd aupleizonid siblaegleaiomprising the
(a) an isolated nucleic acid nol ecule conprising SEQ
(B i Byu&l @).c aci d nol ecul e
compleﬂéﬁ%@% %‘écl%%%alld%ﬁbl\%ﬁﬁ%,@f?g)( gn (?%ol ated nucleic acid
[Chhn?@leCU|e that encodes a protein that is expressed in
ncer and that exhibits at |east about 95% nucl eoti de
sequence identity over . th L1 [ ic aci
10 or Taporsarig aeff Flopelfe FRbLiS, 15 Ukl G E RO GRicelc acid

nucl éi ¢ aci

nol ecul e caonprj si h 2nt of a nucleic acid
moleculgpfmaprifes np¢le té%e,s 5?%)466’? SF&P}B F@Egr m 2] The isol at ed

~nucleic acid nol ecul e according to claim1, wherein
[ClaimtHe nucleic acid

[Claim

The isolated nucleic acid molecule according to claim 1, wherein the nucleic acid
molecule comprises nucleotides 53-643 of SEQ ID NO: 1.
15 [Claim 4]
The isolated nucleic acid molecule according to any one of claims 1 to 3, wherein
said nucleic acid molecule is operably linked to one or more expression control elements.

[Claim 5]
A vector comprising an isolated nucleic acid molecule according to any one of claims
20 1to3.
{Claim 6]
A host cell transformed to contain the nucleic acid molecule according to any one of

claims 1 to 3.
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nol ecul e conpri ses nucl eoti des 53-640 of SEQ ID NGO 1
[Caim3] The isolated nucleic acid nol ecul e accordi ng
woOaowlias4ss 1, wherein the nucleic acid nol ecul ePCT/KR2007/002848

conprises nucleotides 53-643 of SEQID NO 1. [Caim

4] The isol ated nucl eic acid nol ecule according to any

one of clainms 1 to 3, wherein said nucleic acid

nol ecul e is operably linked to one or nore expression

[Chhngqntrol elenents. [Claim5] A vector conprising an
I Sol ated nucleic acid nol ecul e according to any one of

| ai 1.to 3. [Claim®6] A | | ot f d
bR eusamaer Yol teRiiBEln 3 tor i ng 1o any one
[Chhngi claims 1 to 3.[Claim7] A host cell conprising a

ctor according to claim5. [Claim8] The host cel
according to claim7, wherein said _host cell js

. - n . .
selhechaest celi aerordias e slapn dondiersin prjd dostyicdiia sgiseted fiegy the group
~cells and eukaryotic host cells. [Claim9] The host
5  consisting ef prokeryotidihast aels end¢ukamyotigheptadets.sai d host cell is
Escherichia coli DH5@ p313-JF3(DepositNo. KCTC
[Claim 80954BP). [Cd ai m 10] A nethod for producing a
pol ypepti de conprising culturing a host cel
t remshostmesl] according to claim 7, wherein said host cell is Escherichia coli
DH5@/p313-JF3(Deposit No. KCTC 10954BP).
[Claim 10]
10 A method for producing a polypeptide comprising culturing a host cell transformed
with the nucleic acid molecule according to any one of claims 1 to 3.
[Claim 11]
The method according to claim 10, wherein said host cell is selected from the group
consisting of prokaryotic host cells and eukaryotic host cells.
15 [Claim 12])
An isolated polypeptide produced by the method according to claim 10.
[Claim 13]
An isolated polypeptide or protein selected from the group consisting of protein
comprising the amino acid sequence of SEQ ID NO: 2 and a protein having at least about 95%
20  amino acid sequence identity with SEQ ID NO: 2.
[Claim 14])
An isolated antibody or antigen-binding antibody fragment that binds to a polypeptide

according to claim 13.
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with the nucleic acid nol ecul e according to any one of
clainms 1 to 3. [Caim1l] The nethod according to
wohei7m4des wherein said host cell is selected PCOKR20E/002848

group consisting of prokaryotic host cells and

eukaryotic host cells. [Caim12] An isolated

pol ypepti de produced by the nethod according to claim

10. [Caim13] An isolated polypeptide or protein
[ClaimS®J)ected from the group consisting of protein

conprising the amno acid sequence of SEQ ID NGO 2 and

a o] %
se%&e%}rgi(yaid Za\né'tc&tghr?%tlmt %ﬁ@‘.: Qﬁf %H]I\B?é i?aﬁ[%galoﬁg 13] Rponoclonal or a
i.50l at anti body or antigen-binding anti body fragnent
pOIYCIOI%aE%%t%Bgﬁ‘dS to a pol ypeptide according to claim
[cl m&ﬁ; [ aim15] An antibody according to claim 14
a ér ein said anti body is a nonocl onal or a polycl onal

antlbtgfe & m.16] A method of identifying an agent
5 whirdAeHBd @ a@eélélfxﬂﬁé aéﬁﬁ?l@s\ghleh nagdulater the expreseipw of a nucleic acid
encoding a protein of claim13, conprising: exposing

encoding e profeindeil ¢hinax gy ewrprisirg: nucl ei ¢ acid to the agent; and
determ ni ng whet her the agent nodul ates expressi on of

exposingexilld which eipressdhapuddie nabiyo thetengemif ynchg an agent whi ch
nmodul at es the expression of a nucleic acid encoding

determidifiewhethteths. aghfll abdnidiéd expression of said nucleic acid, thereby identifying an

agent which modulates the expression of a nucleic acid encoding the protein.

10 [Claim 17]
A method of identifying an agent which modulates the level of or at least one activity
of a protein of claim 13, comprising:
exposing cells which express the protein to the agent;
determining whether the agent modulates the level of or at least one activity of said protein,
15  thereby identifying an agent which modulates the level of or at least one activity of the protein.
[Claim 18]
The method according to claim 17, wherein the agent modulates one activity of the
protein.
[Claim 19]
20 A method of modulating the expression of a nucleic acid encoding a protein of claim
13, comprising:
administering an effective amount of an agent which modulates the expression of a nucleic acid

encoding the protein.
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A nmethod of identifying an agent whi ch nodul ates the
| evel of or at |east one activity of a protein of
wohei7m4dd¢ conpri si ng: exposing cells which expCesR2007802848

protein to the agent; determ ning whether the agent

nodul ates the |evel of or at |east one activity of

said protein, thereby identifying an agent which

nodul ates the |l evel of or at |east one activity of the
[ClaimPpYt €i n. [C aim 18] The nethod according to claim17,

wherei n the agent nodul ates one activity of the

P rgtmeeltﬁhd J&@@tﬁ&qtﬁa@é&oagtigﬁ% gﬁ? ﬁ%o%%h g? gltaﬁg 13 cfomprising:

expression o el Cc acl ern’o

.. claiml conprising, admnisterin n effective .
acministGih b edfeo ¥ RoRD! B o8 PERB D A Of BeE b i g vy of the
. hucleic acid encoding the protein.[C aim20] Amrethod
protein. of ppdul ati'ng at | east one activity of a protein of
~claim 13, conprising: admnistering an effective
5  [Climgdbunt of an agent which nodul ates at |east one
activity of the protein. [Caim21l] Anethod of
i o nteitiiogd ofgddritifphing pinpting pastnerst for a arqseintodichimfl 3¢ amprising:
13, conprising: exposing said protein to a potentia
exposing¥aiidprogip@rd peentiad bihditey gartmeniand i f the potenti al

bi ndi ng partner binds to said protein, thereby
detennin:ﬁzr%filftthef potegtidli vidding paghdrsinds foodaid petgnotheieby [iGrmiffing binding
partners for the protein.
10 [Claim 22]
A method of identifying an agent which modulates the interaction between a binding
partner of claim 21 and a protein of claim 13, comprising:
exposing said protein with said partner to the agent; and
determining whether the agent modulates association of the binding partner with said protein,
15  thereby identifying an agent which modulates association of a binding partner with said protein.
[Claim 23]
A method of modulating the interaction between a binding partner of claim 21 and a
protein of claim 13, comprising:
administering an effective amount of an agent Which modulates association of a binding partner
20  with said protein.
[Claim 24]

A non-human transgenic animal modified to contain a nucleic acid molecule of any

according to claims 1 to 3.
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A nmethod of identifying an agent whi ch nodul ates the
i nteraction between a binding partner of claim2 1 and
wea 7aueien of claim 13, conprising: exposing SBCTWKR2007/002848
protein with said partner to the agent; and
determ ni ng whet her the agent nodul ates associ ati on of
the binding partner with said protein, thereby
i dentifying an agent which nodul ates association of a
[Cla1m9§]1d' ng partner with said protein. [Claim 23] A nethod
nodul ating the interaction between a binding
alf,lpg eagllsgefmcc:la %’5}] Ig% (re(}%?g tc?ZE r\% él@ttﬁ%/ gﬁcg@nl%u@ﬁfdgmf)lecule contains a
h nodul at asso t| Qn of a binding partner
m“ta“%gtgﬁtfg%‘fe Sp‘?xé?feéﬁlﬁn(’?%‘ a"rnﬁP "%Hon- human transgeni c
mal nodified to contain a nuclelc acid nol ecul e of
lClalmaﬁ according to clainms 1to 3.[C aim 25] The
transgeni c_ani mal according to 24, wherein the nucleic
acAdcompasitinne cowprisingsa dilentaandon pHzpePife @nptein, wherein the
expression of the encoded protein. [Caim26] A
polypeptidepmrgirdteimrconyrises thersgnino a¢ifl sepvencenef SEQ DWW p2 priexhibits at least
protein, wherein the polypeptide or protein conprises
about F5Peargifiorneidaseiqderse ity with SEERID NOMD 2 or exhi bits at
| east about 95% am no acid sequence identity with SEQ
I D NO 2.
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