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Wi 2800/1 15 4p466PCT/KR2007/002848 GENE FAMILY @ BRL3V ) 002845
ASSOCIATED WITH PANCREATIC CANCER [Technical Field The

present invention relates to the changes in gene expression in pancreatic
cancer tissues from pancreatic cancer patients. The invention specifically
relates to a human gene 5which is differentially expressed in pancreatic
cances HRgHER PR I9) §9;{§§6@mt%fx%]fﬁ';ag@e@}@&%§xﬁ%€£d
in other malignant neoplasms. [Background Art ancreatic cancer,
[ Teenfaestthile@Hing cause of cancer mortality in both man and woman, is a
major health issue in the developed world and is associated with an
exceBingBspudnddiprogasis (Fant dbage(2B04) D atamemitarin pancreatic cancer
. DMEC2045; Garcea et al. (2005) Pancreatology 5:514-529; Kern et al.
tssusy YT AAREPBib CTPRs PR 4860 7 BAc3invaRtiey aper it (9065)iNatbrman gene
Wh{gﬁYs%l ecer4[5'u59-467; Léet al. 20%4) Lancet 363:1049-1057). It has been
EStifmated Ihat abott 30:000 KATEHES TaHE ERTEeA FaaRa RN farcthendig normal
parRRMEBG:HSAHE 0f RAYESEMERHAIGALARd medical management, the
mean life expectancy is about 15-18 months for patients with 15 local and
[Begignahdigegse, and 3-6 months for patients with metastatic disease.
Close to 100% of patients with pancreatic cancer develop metastases and
die Becaese ohtherdbbifitatthdeadatavolies effects of theinlitgriastainedn and woman,
growth and the overall five-year survival for the groups of patients who do

s % GhaifioRFtrdsustibn hiepristelante vartd eudy ife sssaeiniofviifio rse axespilingly poor
articularly aggressi ith non-specific.ipitial ptoms and difficult early
S R s A e R
5,5428RFENL UL BRMIINSLEXBLINMRLAGHICE.& -éi%?‘ﬂ%ﬂ%”a%'dﬁ%%%m) Nature
therapies have little impact on prognosis or disease outcome. The poor

RePURGBESES 35-penareatis. qaneer gty fystable t1nis) tendgRCYfar daiB ated that about
presentation, aggressive local invasion, early metastasis and poor

30,088 pamse doe evebth exsipyic Lilenntian disther paalignanicligersel aggressive surgical
ancreatic cancer results from the accumulation of
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. FEarly
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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WO 20074146466PCT/KR2007/002848 acquired mutations. MITitipha007/002848
genetic and epigenetic changes, including activation of protooncogenes,
inactivation of tumor suppressor genes, and abnormalities of maintenance
genes, are involved in the development, continued growth, and metastasis
of pancreatic cancer. The accumulated mutations in such genes are
achglsyedaReEUr infRiadictabladimgiceulsa e ingamBaniNsuding activation of
(Pancreatic Intraepithelial Neoplasia) stages (Hruhan et al. (2000) Clin
prGansertles hRA6HA0 62 tlkernsepaksta0 e andebRiohdlera@imaintenance genes,
1:607-613; Li et al. (2004) Lancet 363:1049-1057). Mutation of the K-ras
arpdeury et PalicofHel - ponhaupd aINwhs pagenstastisie afinpauentiosancer.  The
chan%es and increase in the rate of K-ras mutations and b

acawﬁa FhER BRI 6B PH BRRIHANRRE, aﬁ&fp%lsap?{ff’éyﬁﬁable time coutse during
M axslcsrleoar’t}l’ovyhir éﬁxaqq\%% § Ehe?] §% &%gnofgpglg I%’ Cancer Res

appear occasiona e more INs . Loss of tumor

6:3HERH8FS0 ﬁ{gﬁﬂ%ﬁ,aT.P@@oQP@Au@n@ﬁR TR APRRABE030aGUEIE 2608 Lancer
development of pancreatic neoplasia, Pan1N-3 More than 85% of
3@rarmeatis7 udialindorersthaieran activadirig b oifthe Btafiinl thelkeBanIN-2 stage is
gene at pancreatic cancer development (Li et al. (2004) Lancet

maBedionoidiosTal xivngecrouanasacHitdle Cifcph Pty MBaigrnd pytheappearance

K-ras mutation results in constitutive activation of an mtracellléﬁés nalin

A e e e T e indleate  the
prcé’er}{ceefe egsgas %r;%lj in r° DESIES;ONie %’ﬁ”t% CORRINRGROINS IHERTIORSN o tumor

IS gen S not associated with tumor stage or prognosis,
de%&t@} thesk- @?@chﬁ?@@'ﬁl heelated tecthe ipiiatiomolievelopment of
carcinogenesis, but is not linked to malignant potential or 20 promotion of
p&iﬂf@ﬁﬁ: pesitisialieaad@eer. One of the key downstream targets of the Ras
family is phosphoinositol 3 kinase (PI3K). Activation of PI3K is implicated
in pahbresalienciiica reasisteritedusahepsS S RGBT hyABRS RIIM arapHERiEhe K-ras
or molecular targeting agents. Inactivation of the

g%ﬁra%?@eﬁ@%ﬁbéa@%m%rarﬂ yﬁ%&@@ S eL057: Xiong (004
CJ nn%%yv&ted é”e%té?i%(?él 5’\% a’tgeo%} Qﬁg‘}%%ﬂ srqﬂt %tut1ve activation of an

omozygous lon, or 6PCT KR2007/002848

nﬁ%@éﬂi@'%@iﬁge?Qﬂ@@smmﬁd\mmm%ﬁ@%xmm @eerRtioh and thus
(2002) Cancer Biol Therapy 1:607-613; Maitra et al. (2006) Best Prow Res

c&lierrastrasiaitl? @udpdr-226pnkhecfil Gpreieingregilatestetlnsytlethis gene. Ras
through the p16/12b pathway, therefore the genetic inactivation of the p16
ngérimmieasissbeiatedrihl thorl siese of temeN oyeficiinstig Piyderadagacogene may
cancer. Of
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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Swntesesiqsatierited mutations in the p16 gene are a cause opthacradniliabsas
Atypical Multiple Mole Melanoma (FAMMM) syndrome, and patients with
FAMM_M have an increased risk of developing melanoma and pancreatic
cancer. The 1P53 gene inactivation is almost always occurred by an
intragenic mutation in one allele coupled with loss of the second allele

tragmfﬁ%ﬁélaslllégcqtqg L@%Ex’g&%{m&{@r l’xQe\%?ﬁH&? ! Zroa?- JéO%g)esbancer Biol
The ‘malfunction of p53 means that two critical controls of cell number, the

THeMSyCEE (Y618 Chirikpeini andovarianance R @UNGRIVesEnRIO! 20:211-226). The
disregulated in the majority of pancreatic cancers. The DPC4 gene,

plalpoicnowghs SMIALYS] ¢ shyeyabtital lyl MBLhatdiedsitioveiorraliogpmticisatityation of
cancers, in 35% by homozygous deletion, and in 20% by an intragenic

theRiGesHe BBy Piesithitas Eear i ahihg bRy e diastinpiaveticseaser  Of
._Pract Res. Clin Gastroenterof 20:211-226; Wilentz et at. (2000) Am .
mtﬁrgi;ﬁ dFﬂi;%rét pztlép)tll(fpls 11 t%e plzé)ﬁeertaﬁ: are a'cause o%ztk*e[?ﬁxa(xjiapg)mg}ma l\fglﬂtmle Mole

owever; ge Inactivation 0 IS only rare

MARRGALE FIAYRGH WHRLHPESn NEEHRGE RIRIERARAMRA FHNCAL QIR Ehsed risk of
signaling and growth control through the TGF-B pathway. BRCA2 gene,

detelafesh o ddNAneaaihascalyctasgated in a small percentage (-10% ) of 20
pancreatic cancer, but cause the familial aggregation of pancreatic cancer
(MaitrhectRil3 (200 6)BE vkt tREsCGliwagnstruanteby| 20iR1aeQPe mutation in one

Murphy etal. (2002) Cancer Res 62:3789-3793). Carriers of a single base _
allglir epied pratsAb §epk airsaomt sleraddriBREAY g6t ationy HravBes Clin

10-fold | isk.of d i [ ..Nucl f
G L Ao Do S RLE e ey o SEcaEE gyl f cct
nu%%y,/ ¥A4BRRGTY 9%{&9%%%4%}1&%%95& et ARt IS RIS egulated in the

regarded as one of the pancreatic cancer related genes (Garcea et al.

miR0% ) PanereatolagyeR:514-529; Xiong (2004) Cancer Chem Pharm
54:569-77). RelA, the p65 subunit of NF-KB, is constitutively activated in
aroufitles PP 8 gamcrdatidadenoca bbbt ds menaidtatiyhsaktyatanoreetie half of
tissues, and IKI3a is overexpressed in human pancreatic tumor 5 tissues i
PaneReasisl| IR ST He BohSttUIRB R ARG Re ARG do rfid toBerBoltBRgas mutation

with the upstream signalin th such , ) ICr %]ioc no )
oo SR PN P B0, AP oe Mrmer
26%?@%%%@&%@?'?6@%9 DYPEYIQIO%E: RIS AR RUEGRNGRlvation of
ther results also say that the main mechanism by which NP-KB appears
piTRranate Ralegtisee lorahiisviarinbibitioR: AfRPQRERSIS plays a critical role in
signaling and growth control through the TGF-B pathway.

BRCA?2 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 ef 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-kB), a transcription factor that predominantly exists as p65
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19PHRE HEreains a need in the art for materials and method$ @ERe) 2002848
more accurate diagnosis of pancreatic adenocarcinoma. In addition there
remains a need in the art for methods to treat and methods to identify
agents that can effectively treat this disease. The present invention meets
these and other needs. [Disclosure] 15[Technical Problem]  The

(RRI&FSHD iNYERHRPrRVIAE SR MRtesial RN methad do8 AN e etk EifgnesfGarcea ef

pancreatic adenocarcinoma.  The present invention also provides a
alnjzabsdraf:treatsentiehici 2ifsttive (2 atdatSopancidaticCaden sée8 6M0Tna. RelA, the
20[Technical Solution] The present invention is based on a new
PetubivéreiRgT s cillea s tiBIy Bligsethit ssouiferéttielyaasgspsissuigrpcarcinomas,
pancreatic adenocarcinoma tissues compared to normal pancreatic

DUiGRRTeL. FUHRIRET B OUHES @)l bt TS Sttt (RORAE, Ryncreatic tumor
o SAASNLSHOID MO d, (0 80.gled e, ACTLR S5 SOSORIS wis e

C nucleic aci

u;%@%ﬁlﬁ QEQJM%QQZ}{QQM? inglgeelaiexhibitingiat aarhPB%n suggested that
nucleotide sequence identity with SEQ ID NO: 1 and (d) an isolated

NRudEeitaacitl mplecmlerclenprising thescoimpte mentdkieradficed byhetotoxic agents in
present invention further provides the nucleic acid molecules operably
raiskesticsansecor Aibrerespiealsiorr dhir dhereremes gt gWibeiohd'-«B appears to

comprising the isolated nucleic acid . .
promote pancreatic cell growth 1s via inhibition of apoptosis.

There remains a need in the art for materials and methods permits a more accurate
diagnosis of pancreatic adenocarcinoma. In addition there remains a need in the art for
methods to treat and methods to identify agents that can effectively treat this disease. The
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 freats
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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SWRGKEHEFST he invention further provides host cells transf@GhadReg07/002848
contain the nucleic acid molecules of the invention and methods for
producing a protein comprising the step of culturing a host cell

transformed with a nucleic acid molecule of the invention under conditions
in which the protein is expressed. The invention further provides an

migelaied polypeplide o protein samprisingdhe amine 1Qagidseqdense Ohnd () an
SEQ ID NO: 2 or exhibiting at least 95% amino acid sequence identity

isplith SEQeIDNOm2lecule aamnyvaption fustheepeovidesdsnethods of
identifying an agent which modulates the expression of a nucleic acid
moleébferericat inteativroteith of Ry itprdhtigrcleic acid Treiwemeiideirthiaked to one
1prowdes methods of identifying an agent which modulates the level 150f

O PRl e HE B AR b i BrBtein S tHREIRVE BT O P HE predagipied nucleic acid
Qé’&ﬂé&onﬂrth%ﬁﬁwqgﬁ ethods.of madulating the expr OSSC'%QJ e nucleic acid

nucleic acid molecule encodlng a protein of the invention.

wlbVaMion: fudther-prevides Mmetheds of dentiying Reing PALNEr sf0kias of culturing
protein of the invention. 20The present invention further provides methods

a toitlenlfify agents: thatttamblogk eriinoduatate thehassosidtiomnceiea groteimeofin which
the invention with a binding partner. The present invention further

thsrervigesihfetietre for reducing or blocking the association of a protein of
invention with one or more of its binding partners. The present invention

further Brovides h SR HEnm AR Hiisyelit %‘%rﬁ%‘%"ﬁ%afﬁ% fptem comprising the amino

acid sequence of SEQ ID NO: 2 or exhibiting at least 95% amino acid sequence identity with SEQ
ID NO: 2.

The invention further provides methods of identifying an agent which modulates the
expression of a nucleic acid molecule encoding a protein of the invention.

The invention further provides methods of identifying an agent which ﬁodulates 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 {ransgenic animals modified to
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WO 20074348466 PCT/IC112007/002848 contain the nucleicPQd/gR2007/002848
molecules of the invention, or non-human transgenic animals modified to
contain the mutated nucleic acid molecules such that expression of the
encoded polypeptides of the invention is prevented. The present
invention also provides non-human transgen c animals in which all or a

cop 0kt oRe oh:a ge ae CoMpEisig alhomapasiob-ohEQHD Nisdehashiean modified to
knocked out or deleted from the genome of the animal. The invention

cofyrth érgorovidesrcoltip ositions cwmprigindghaiditrestsamdod thelypagtidedrpeptides of
protein wherein the polypeptide or protein comprises the amino acid

the dRyGRHEEIDPSEWTE NO: 2 or exhibits at least 95% amino acid sequence
ident’W with SE%ID NO 2, 10The. genes _eialg% egroteins of. the inV%n}LOQv may . o a

res vention alsp provi n fransgenic anima
be usé 88 (ﬁagnosﬁc agents or marskers ect pa%creatlc cancer or to

cdiffgrentiate pancreatic adenacaraigemastanbnesmahissiuedna SamRI® or deleted
They can also serve as a target for agents that modulate gene expression

frOf activibprosrexampiey) agents may be identified that modulate biological
processes associated with tumor growth, including the hyperplastic
proc&s ofvpatiordatibcarceiddscAnThd Moteinsrkssoeidignivithd a polypeptide or
Pancreatic Cancer The present invention provides isolated proteins

praffdficrbaithtacot te st s AP COIBBIAITE ARt Sid St Rions: © NO* 2
S5 IE LIGIEINS 458 used NEreln. the. IRl o1, BolyReRidey refers, in
part, 10 a protein that has the human amino acid sequence depicted in 20
SEQ R NQe2ad S Lorms 50 talehdo Nty alveccl ing Allic AR S markers to
and proteins that have a slightly different amino acid sequence than that
dsipeGilicaliiecitesabous dAlletievaripmise-iio ugbnpassamsingimmlightlyal tissue in a
different amino acid sequence than those recited above, will still have the
sasapiee Ofisimilar bislogival 481 actimes s sgeitabianitedhiete gsrstermsesimn or activity.
used herein, the family of proteins related to the human amino acid . .
Fejetyaemio agegE ey be identified that modulate biological processes associated with tumor

groWﬂL including the hyperplastic process of pancteatic 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
“olypeptide” 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 speciﬁcaﬂy 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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WO 206L44165466PCT/KR2007/002848 ID NO: 2 refers to ppoteidihdtozsss
have been isolated from organisms in addition to humans. The methods
used to identify and isolate other members of the family of proteins related
to these proteins are described below The proteins of the present
invention are preferably in isolated form. As used herein, a O protein is

l"D%@lkgi Ig)r rﬁ%@%&l‘ﬁ@ﬁx@t%@@ ' qslgl?lpe%r#r%% %rrcgakr]l?s%lsc ig}l rﬁﬁfﬁ&? %oe}mru%nans. The
employed to remove the protein from cellular constituents that are

IRl pespEaked with heprateingAnsidliied aitisanEANeadIY QNIRAYA to these
standard purification methods to obtain an isolated protein. The

prgpedtens dektlhibedresent invention further include insertion, deletion or
conservative amino acid substitution variants of SEQ ID NO: 2. As used
herelihe @ietrivepfativerveamiin e tetars wedskitionssinathé fmino Agidsed herein, a
sequence that d}?ijﬁm adversely affect the biplogical functipns of the

ProfFdteiiian! 40 e AERd iHESRR Br e IR LR thvR - iPatiriefployed to
rotein when t It e ] v r disr, a biological .
R RS R L P AR e o
skidtsestHtenQhysiaphabisfydiaphilic Riepeiiiem ohtie Rrotelh 4 cerkaif protein,
instances, may be altered without adversely affecting a biological activity.

15 Ateqriagly othiaprisenatidseignentbecanchelalieredodpiaxaonpde tonservative
render the peptide more hydrophobic or hydrophilic, without adversely .
amiffe ety stietibidiogivaliams il aFer (e Prbidin. As ushdlinaaly, theoaelative variant

variants, the conservative, substitution vari%{lts, and the members of the

relSE 9 P REFAHO VIR AR S BIPAATD SEEFA%G ek P HaRiidg AriestHpd e biological
50%, 60%., 70% 75% i id. , i it ith.
R B e S EArSS U B B s e

prRGRe R arablalisant-aRo P24 ARG ALRiss AR @bIeashaRRi  with the
95%, 98% or 99% sequence identity ldentity or homology with respect to

prowah seateneesdstielinadharaire asrthanperceniaghdii@hyifomdit properties of the
residues in the candidate sequence that are identical with SEQ ID NO: 2,

prefitiss atigritrinttiessageiemees endlismd duiding gdpersiineadissgagya tbiological activity.
achieve the maximum percent homology, and not considering any

AgorEBrRative ARBCAT FEABRSSPEURE ROTE 71052 878 i it RO e pgde more

hy: ];ghl?oglec%u%ngxeolqn -é'%{t%%&% quat Ba Trc%lh 5 {%%\{%%% c%faa‘.gltl%ggég)éf the protein.
usion proxte?ﬁs, r -termlnal, -terminal or mternal extensions,

de'e@aﬁ_lamﬁ,%@ o RS RRRlHS-SeRYEREE SRR NOLBS CORSITB Gnembers of
as affecting homology.

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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Thus, the proteins of the present invention include molecules having the

ami Id 5 sequence disclosed in SEQ ID NO: 2; fragments thereof

hav%%qag%qéﬁgggjtive sequence of at least about 3, 4, 5, 6, 10, E%TIE&Z%I{O"ZMS

30, 35 or more amino acid residues of these proteins; amino acid

sequence variants wherein one or more amino acid residues has been

inserted N- or C-terminal to, or within, the disclosed coding sequence; and
subatinisioracighpefehe esyasirn s oftipesdisclatads equRnedewntpeitmeters).  Fusion

fragments as defined above, that have been substituted by at least 10 one
proteisic ge NSechifehdmistsnall soiptsarrerrirnsispsefitlaéenaropdiyprbiptieléxo the peptide

may contain antigenic regions, functional regions of the protein identified

seqyente SRSt Bs&MTHE AsiafatreRvBaeh correspond to known protein
domains, as well as reglpns, of proneunced tivdrophilicity, The regions 8, acid
g Atifiable By usi i \Fa ‘l?e I 1F%ce

all easl%ﬁ’/ Ide sing commonly aval protein seque
seq@BRlY iR Gofbyaressis i sV aetaldR Malgchlal) c Jntntemplatede of at
variants further include those containing predetermined mutations by, e.g.,
leadt@M@IOBOYS recombinadiors, Site 2diveatetanROR ddutagkee stthasdptheins; amino
corresponding proteins of other animal species, including but not limited to
acifadsiitenao Yeu autst Wisrelineotisovi HeOS VD@ Gaif desitasdinh beRarnseisadl- or C-
species, and the alleles or other naturally occurring variants of the family

teﬂa?’ﬁ}ﬁ%i%%ﬁg‘dgﬁ\éﬁ%%e%ﬁ% %@%m% RIPRFLL SoaTERER, vatants of the
as9iec 20 subitytion, semiseh enaIAtin A aier anaiaey

Or. tf{i‘ltt%d by at least
means a moie y O an a natura Iy occurring amino aci or

onEXRMRIE a getrciahismeieikSuchAsalb eRZWYRiQs aRlIQisRiRRakes, mAE contain
present invention further provides compositions comprising a protein or

antpebypeptitenfihe ioxanigiandaHiugntis Uilatiddiluentgican be the amino acid
aqueous or non-aqueous solvents ora WO |

seROOZ/ 14B45 6RETIIOR 200002 gAB leoNisinaticn #hewelf aargears of pronounced
comprise additional components, for example water-soluble salts or

hydyetisitthat BEARHATS 15 tHE SRNf) “XOiThlfty? altioRy - AHE O S BIAGE 6rProwein
the protejn or pelypeptide. As, describ I embers of the family of
Se%ll'%lt eei ra];tsla(l?/SE S%%\xgre S%%ﬁtgs. ac"a\%/:{or 28 %@‘g\l/lﬁ% Ilﬁlarg

an be used: identity agents modulate the level of

or agast ne-activity O FeLiatein. B0 doentindindieg parners fondhesy, e.c.,

protein, (3) as an antigen to raise polyclonat or monoclonal antibodies, (4)
hom®ladherapetilitragenisat drgat AooPCR anagiagiostid agentespmatigrpodteins of

pancreatic cancer and other hyperplastic diseases.

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 pf 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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BvdlbiteiasAgid Molecules 10The present invention further piowidesor/002848
nucleic acid molecules that encode the protein having SEQ ID NO. 2 and
the related proteins herein described, preferably in isolated food. As used
herein, "nucleic acid" is defined as RNA or DNA that encodes a protein or
peptide as defined above, is complementary to a nucleic acid sequence

corfEALNG UL RARUILES JYREIIZE3 00 AMBIGIGACILLERRRIRN sbiuble salts

and remains stably bound to it under appropriate stringency conditions,
or EREATESANYYRRIN e SNaringialyleasitabeoy oy, 6ol o 9% ©3% e protein or
preferably at least about 80-90%, more preferably at least about 92-94%,
polamegtidest 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%, .
7095 DfirsTReh RASRIF HPfEast Up SHTBODB9RIHE rehhefateh |/ hiqddptify agents

out 92- 94%, and even more preferabl least about 95% %. 99%
w0 OGRS SLA B E IRIE CoF R B B R ey s
for SpBNO 3y a5 Eﬁeaﬁ[_%éﬁ%“@x&é‘émy@&%f BclHdgsIRalatadMealeic (4) as a

acid molecules that specifically hybridize to the complement of SEQ ID
theMRulc pasticadysnalecs)es i spenifigally inndizeoo yeridhetiopancer and other

reading frames. Such molecules that specifically hybridize to the
hyregphwstendertset. WO 2007/145466PCT/KR2007/002848 SEQ ID NO: 1

typically do so under stringent hybridization conditions. Specifically

ed. g Qomic DNA, cDNA, mRNA and antisense molecules,

5 st based on alternative backbones or including
alte t%ﬁQﬁ?ﬁﬁ’e\H@&{hﬁ'}tﬁ&r Ve R AR 3L RO e S R SHRthGe R ke protein
Such hybridizing or complementary nucleic acids, 5 however, are defined

havigherapheing navehanrdawaghviaus even doycptial, artRuBicrasitated form.  As
including that which encodes, hybridizes under appropriate stringency

usedomglition$petds coidplentefitad) 20 Rijéleic Bid dhwjoetingdesprateiigin or peptide as
according to the present invention. Homology or identity at the _

defifige| EbfitRe iSreaFARIOTIEIATESR daNEl o dRifi SaBtaFMSEr B BEAPP s bybridizes
| Alignn l) analysis usi lgorith loyed by . .

o B G SR b HTACHEE EIRC A o AR neency

coxf\l&%?@; %%g!ﬁkcdbgcﬁs%ésé@?ﬁe %ﬁ&ﬁ%gﬁ'ﬁﬁg%b%{}{j%%}i@(ﬁ}&ﬁ}(}@-%@@)&(}ﬁzrﬁ‘éfem}gly at

atl. Acted. Sci. 2264-2268, both fully incorporated by reference)
1ea¥(hishL a8 aikaresoierseruance: Sini atbrseaeii gind heospprdaablysedtast about

by the BLAST program is to first consider similar segments, with and
95%ijthesut PR betvecdensity wetly the guptsantadefAbas ExsNudrsexihbits at least
to evaluate the statistical siglnificance of
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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15 all matches that are identified and finally to summarize only those

matehssevhighsatisfy a preselected threshold of significance. Rar 007/002848

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
SEGHHe Ptk €8 ¥yendat etingsaise bPdisetprermet)icntoff, matrix and

filtegéloew fcoip Iexi%%\ﬁ% at the default settirl%s. The default scoring matrix

used By bi&s Ef,cﬁfé TS AT, SR A s R 3 IV emindnse molecules, as

wétignikoffet al: {1992)s Rrog Natl. Acad, .Sci. USA 89: 10915-10919, fully
incorporated by referengg)?lrtg%#ﬁ‘fﬁcebﬁg{ggqgf Gl BEqsHLagve basss, whether

dervelemiidesionamine-atids Hensh. RPNl SePNg Marix I set, . -
by the ratios of M (i.e., the reward score for a pair ofg WO&gp Iemerilaty nucleic acids,

hopGOFL 24546BRE THIRA0ET M1 84 NImatc hing vesiduse) )l fir tenucieic acid
penalty score for mismatching residues), wherein the default values for M

inclpding dhatsvahieh-senensisactivanidirounhisstaparanete rsringrecadiusitidoas, or is
frcn)llf)ws: =10 é’%gg cre%tion penalty); R=10 (gap extension penalty);
W n&@in[%gﬁ% IS PR RE Gy FhEeR S ERa B PIBIgetr dnpersign:
and gapwe indow width.within which gapped alignments are |
generatedg.&}?ég%&géﬁlgal\g%t Igg\é\ée%%dr%%eat%rl%% g STHRTRcE Ly eiRs getermined by
BBk Baa0d ga W Rt B et SOrIRRIaaR ety ’
available in the GCG package versionglo.%{g’uses %%iﬁ %ga?ggr%%%se mployed by the
Pr@ARs-bIBOH(Jdpserdation, peinaityhanisakk NeBs@apeesiension NeRa)@ng res. 25:
the equivalent settings in protein comparisons are GAP-8 and LEN=2
3388 1iHle tbe dntiiiores drd ABe fiee. (Nyénafslas: |Swi. idifle STengtid-anek, both fully

._high temperature 10 for washing, for example, 0.015 M NaC1/0.0015 M
m“%%? %?ﬁf‘é?&%@@%f‘%@%dé’f STAPTE oGy heatickiien dhe approach

tyrin t such as.fonnamjde, for example, 50% (vol/vol) i
us%an%ayn{%dg Wltﬁ o %rggvfﬁep%é%%%%]cgi Sumin ﬁi.)a/% PIeBELfH, T9An and without gaps,
beRabyinyley olidone/s0ira sl th75e.m
NaC1, 75 nal\/llj sodium citrategﬁgzg@%%géﬁtgggﬁ%% %%%%ﬂ}%%%%cmw of
all508tcfesniamite ifooSHA O SiiaE hudhhs M Sodiumd SeitRewEoh satsy a
niM sodium phosphate (p1-1 6.8), 0.1% sodium pyrophosphate, 5x
proseleried drssboldwoisigifinsansd snrotisspesiom DRbAS(EGsaiginia ifikeinSBGching of
and 1%% extran sulfate at 42 C, with washes at 42 C in 0.2x SSC and
SeqE SPBEPACEKifIRY ARSI cAh AhadiSPdbidYinEensd varylifelahingdeleyis fully

. iti riately.to obtain a clear and.detectable hybridization
mcs%k%tt:&gr%%er?g%g%% ecules Sé?e”t‘%’é%%ﬁ%?ﬁy%’ﬁd@%ﬂ%%f {ffa°HBEoRs alignments,
exppditionsie higicomplemant of20RERIP NO:L hﬁ(:;]}tzceil{]e%oggea%st database

functional or flail-length protein. Even more preferre rdizing

sequlesilestaif those that fiybridize dorgnding aROYErOASIHIMNSISIBE The defauit
complement strand of the open reading frame of SEQ ID NO: 1. As

scqipgdaEiEinsed hubleitrabldsmoltlostie isdtitta bethisBlaGSUMEERE (Henikoff ef
nucleic acid molecule is substantially separated from contaminant nucleic

al. a@%??foi%”@ﬁie@f‘%céﬁ‘?ﬂg Sthet/S4 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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polypepti des. The present invention further provides fragments of the

dis.c{gaﬁgo%:g%g acid molecules. A_s used herein_, a fragment ogm%%m&‘s

acid molecule refers to a small portion of the coding or non-coding

sequence. The size of the fragment will be determined by the intended

use. For 5 example, if the fragment is chosen so as to encode an active

portion of the protein, the fragment will need to be large enough to encode
mattiery natidra) te@iofi(s) dietibenphotedord-or instanchidpagridins) wiietein the default

encode peptides corresponding to predicted antigenic regions may be

- valpee farkband thertraghterts iSeepe else d EybgBlgedBRicpTotrecRdpet as follows:

_primer, then the fragment length is chosen so as to obtain a relatively ,
QL AP FTBLPOPTARE bbb 28R BHEBRG T ok, SErtes word bits a
discussion in.Section G). Frag f lei i I e . .
A R e A e Dl R A R
oS PhsREGHicRHmaEafor the RAINNSKAS2.chaREaRGHIORMRE RN t9-0; R=2;

synthesize gene sequences encoding proteins of the invention, can easily
wikle-syatide gimee-kY. chenBestie chmiptiasn fortexampleutheqhaspitidarndite GCG
method of Matteucci et 15 al., (0981) J. Am. Chem. Soc. 103: 3185-3191)
PackpgsivRySHIT O A tEsrsyPRE SiatRetiie dSART 80 dm rrrratiyar ISRt &AIS=3 (gap
- can readily be prepared by well known methods, such as synthesis of .
o~ GRBITD BB THLL AR, B PHDE HOBRHr S of e LEN-2
gengfollowed by ligation of oli i il Sggp -
modiﬁgﬁ%eélﬁg? ttlegﬁfjc e?c%gcsigarﬁglgggl%%ﬁ?%t ‘ép%&)r%éggrt | er%'ﬁ&o?%%;mpemme
forfWiBER D sPedifiefso apsta PR RANAN & delsgiaklsilabebiondiagnaste C, or (2)
and prof)e purposes. A variety of such labels are known in the art and can
emigad dyrhe appldyedbwithithetenepeiag swoleaufostheriln descoriogde, 50% (vol/vol)
Suitable labels include, but are not limited to, biotin, radiolabeled or
forfhuorsisewittyOiabie leer g crentia cdtarmintid YikEioR1ERil & retsapybuieldenrS0 mM

employ any such label to obtain |labeled variants of the nucl%é%:%réte at 42 C.

sodfipfeOREER R AR, WSSO BSAGRECT/RRBYb 71602
anspionel Oher Reiel Niclais AcdMalealae (ARAGSHBEd BROKPsodium

e identification’and Characterization of the’nucleic acid molecule having

cﬁéﬁ?ﬁlpnlﬁ@so]ilm%ﬂ%l EoLRStiSan 19, iRRiAlE HHelRISPRILMAeRUIfst’s solution,

_ that'encode other members of the protein family in addition to the

sofieade RERsoh et deseyi e uETh el Yh S Pie sedthp Yistosed sulisteia d@id C, with
molecules allow a skilled artisan to isolate nucleic acid molecules that

washoode dthe nimiEnbtTs ohdnd funsiBBof prekilng artisaidionaeliliedpicsteinsand vary
having SEQ ID NO: 2. ’

. .

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~1€ngth 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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For instance, a skilled artisan can readily use the amino acid sequence of
SEQJR NS4 to generate antibody probes to screen eXpre%moumozs 18
libraries prepared from appropriate cells. Typically, polyclonal antiserum
from mammals such as rabbits immunized with the purified protein (as
described below) or monoclonal antibodies can be used to probe a
mammalian cDNA or genomic expression library, such as lambda Mil
pollibeatiyicso obtain the appropriate coding sequence for other members of
the EH otein family. The cloned cDNA sequence can be expressed 15 as a

fusiReOPEESTH, IBYVENs BHthRFSERYIRS rfﬁ‘%%%ﬁ%@ﬁt%ﬁ%ﬁ 8Helsle 4id molecules.
As uxé’@ﬁe?g%d b@%@?ﬁ; oD iSing. %ﬁcﬁﬂu fers 10 4 }j,ﬁr r%c'{l E%Pt% e coding or

expression o

norPOSHAR QNG GOAIRYSGAVERER RRIGIR A&SE '9@@e‘?&[ﬁ£@c§¥9%@%&@9d@&“t1se For

used as a probe to retrieve DNA encoding a member of thé protein family
exaktbe, aMhEBIBINAIANCROsHGARIS D LY g ME S tERaHIIgA Y Prormiaht fragment

18-20 nucleotides (encoding about a 6-7 amino acid stretch) are prepared
wilhneedgedtolsgrean ginoneicGid Aho ricbignalibegiveSiobitaiprotein.  For instance,

hybridization under stringent conditions or conditions of sufficient
fragmmifeibifheRands gl ﬁﬁﬁ%@?@@@%?f%%@%%ﬁi\?@ém%mm may be prepared.

0 7/145466P T/1CR2007/002848 @} di air
1 B SRt %nﬁ%eergsc%\ﬂ%}aelﬁr%cplg or utgcgi? Efto %the iagpent length is

cho%légp&)% ﬁﬂ%{g{ﬂ% %ﬁ%@mmﬁm&eoffﬁs@ %OQR%EU& ﬂlg'ﬁ@gﬁ'@ﬁﬂglmg (see

cycle for using such PCR primers is well known'in the art and can readily

thelBsaslapied fycHse @.isolating other encoding nucleic acid molecules.

5Nucleic acid molecules encoding other members of the protein family

mayFadgmbmesicehtifiediinlexisting geriernis ovfother mespuné noednfionmé@gonsynthetic

using any available computational method, mcludmg but not limited to: ,
olmsmome‘,e@(ﬂmgermwéﬁ(w@?ﬁ MBrekiGdsReEs for Yﬁé@f chain reaction

IBLAST etat 1998), Arucl. CIdS es. 26; 3986- 39 can easily be
i RO B o a&e e SE 58 798 Bo0R® AReRley con casl

P A A
aZ.,6@l§@@§1)I 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



10

15

20

D. rDNA molecules Containing a Nucleic Acid Molecule The present

mveayg)gbw Agggﬁprowdes recombinant DNA molecules (rDNAS) %007/002848

contain a coding sequence. As used herein, a rDNA molecule is a

molecule that has been 15 subjected to molecular manipulation in situ.

Methods for generating rDNA molecules are well known in the art, for

example. see Sambrook et at, Molecular Cloning- A Laboratory Manual,

Third Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY,

2001. In the preferred rDNA molecules, a coding DNA sequence is

operably Ilnked to exreSS|on control sgguences and/or vector sequences.
C.odselationef Othe SR s SIS ol sequences to which one

of the p Otﬁ'@ §‘ aepe h'gﬁoda“ 9@&9&9& %ﬁ&aa&z sent %@50%&% acid molecule

opera% A |rec y, as Is well known in the art, on t
hafHRCHROAPIRpE e Wes et .8 Giishhateib RXPIRERIRMcANE sheiasheelivde other

be transformed. A vector contemplated by the present invention is at least
mestpablefahelirecting theile phicatibtioar insketionintodh @dieist dhwoibasorferther, the

and preferably also expression, WO 2007/145466PCT/KR2007/002848 of
prafratitrybtoiesd one ivielwdisd ot NMITOR Eided w@@@ré@s}é?i%mveiew acid

elements that are used for regul #&% expression of era% linked b
oA G S B A B D e T R heving
Sé% mdumble promoters, constitutive promoters, secretion signals,

other regulatory elements. 5Preferably, the inducible promoter is

readily, cantialled.ssHEh asibeiRsRSANNSINEER AUl Rdhebost SESID NO: 2

medium.  In one embodiment, the vector containing a coding nucleic
to aeiterelegtilewil intied & asprekaeyotisdeplibryice. peefaiNA Sequenpepriate cells.

having the ability to direct autonomous replication and maintenance of the
Typsosnbindrid fentistasn| & ertraems At Serh AR T#bbils rsraEmdnEih the purified

protein (as described below) or monoclonal antibodies can be used to probe a mammalian cDNA

or genomic expression library, such as lambda gtll library, to obtain the appropriate coding‘
sequence for other members of the protein family. The cloned cDNA sequence can be expressed
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.

13
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10 cell, such as a bacterial host cell, transformed therewith. Such

repli‘(&;zp%lg;)?r/(ﬁL g&l known in thg art. In addition, vectors that inclg%%/ 007/002848

prokaryotic replicon may also include a gene whose expression confers a

detectable marker such as a drug resistance. Typical bacterial drug

resistance genes are those that confer resistance to ampicillin,

kanamycin, chloramphenicol or tetracycline. 15Vectors that include a

prokaddaiimatipligaircad folifoandrolitie @iprokacynticcopleasialidphage in PCR to

promoter capable of directing the expression (transcription and
selpetivslatidencottivaccdiia redeie sddueneatcin b ckefendtastaaialbudtnasycle for

E. coll. A promoter is an_expression control element formed by a DNA | . )

géqpfi%ﬁs&)m isolating

UsIRg el BE BB B Bt hERAY DR REAR b1 st A g da

Otk%ccur. 5romotfer seguences lce(S).mpatlbIe with bacterial hosts are typically

encoding Nuciel - . .. .
provmgedlln pciasml vectors containing convenient restriction sites for
insegtiQnepf &B%?&ﬂ(@@@k&f&ﬁ% Bfﬁéeﬂieiﬁygx@t@ﬁt@%@i@fﬁiﬁ@@ may also be
vector plasmids are pUCS8, pUC9, pBR322 and pBR329 available from
iddaitRa dnlabahad aréasmiR iehstien dedtdnspirfomndi plGIiA2 Ay avta bl d ramn putational
Pharmacia (Piscataway, NJ). Expression vectors compatible with

meshichripetislivgllbuiprefdraiid tiho SS CBRpRT At verbltAf edfis! cdpids Res. 25:
also be used to foun rDNA moleculesé%hat coptain a codin%sée%mnce
r

SERA SRl e SRR bt TR IR ikt e s rd WP R ADPSSM
in.th ilabl | ial icall .
5 3RS Byisble fomsewsiyl commerci ey IR ocs o

uch vec containing convenient restriction sites
o1 13591909, 0hE dnS RSN ARSE ABI..1 yRioalab s vackassmmars BSYL (2000),
and pKSV-10 (Pharmacia), pBPV-1/pML2d (International Biotechnologies,
Ndhge)4 e BIILeNT.CC, #31255), the vector pCDMS8 described herein, and
the like eulcaryotic expression vectors. Vectors may be modified to
incluble_tid¥Na andedfides (Centainia¢faNoclei¢ Acid Malgeyltic cell expression

vectos usd to onsr_uct te rD olecules of the present invention
ey TOFHEFIFE A< 0 BEBTE FOHESF (R RELVR SERASLAENAS tat

ccSE Breerably 10,2 drug esisiane selpglion MAker. A BIEISHSULthat has been
resistance farker 1s the gene whosé expression results In neomycin

sulfSIRRRC RSN EARHIYE PROARNQfANSIE RS (RSN ILASN RAUBRBHEs are well
et at (1982), J. Mot. Anal. Genet. 1:327-341). Alternatively, the selectable

knatkerteaarh Epresentionse: SHpcratsk plogmidpardidh€vvinye gt drshargory Manual,
introduced by co-transfection of the host cell, and selected by culturing in

Thhé Edpréjotihtpding Forthe beleutabieMrearkérolisSprippdiathais NY, 2001. In the
Containing an Exogenouslv Supplied Coding Nucleic Acid Molecule |

profRBr &9 Mok fartae OVl PR E AR MRt Epression cortrol
nucleic acj r[\;gc)(lgcule that encodes a protein of the present invention. The

seguences or sequences. . . .
AGBCERRCAN DEEithe? prc?ﬁaryotlc or eukaryotic. Eukaryotic cells useful for

eXPregsiQR AP ALEin: OhiG: IBMG LA UG HA! ipieles Rl ANgBSHeSE e protein

line is compatible with cell culture methods and compatible
family encoding sequences of the present invention is operably linked depends directly, as is well

NS spdedfides dopnigbyi ¢

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,

14
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20 with the propagation of the expression vector and expression of the
geng graduicis referred eukaryotic host cells include, but are ngtlimitedh7/00284s
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
WO 2007/145466PCTTICR2007/002848 ATCC as CCL61, NIH Swiss
of theotseten igeye Telisden i RE 3P iVailalievitom the ATCC as CRL 1658,
baby hamster kidney cells (BHK), and the like eukaryotic tissue culture

cell rREssion. B GBI IME e aeB U SIS RS STSNER Of an operably

._molecule encoding a protein of the invention. The preferred prokaryotic,. .
TR OO A TERASh B A B S b By Do G et
ind RAIRCHISIERE PIGSARLVERHONAS Acchmpl %?Ql@,y e biewnrmethpdsments.

that typically depend on the type of vector used and host system
Pre2énployed iWiihie gaseh e transiany atinrott frakaryoteifpsispefisive to a nutrient in
electroporation and salt treatment methods are typically employed (see,
thefbosexeltispted@ahen et al. (1972), Proc. Natt Acad. Sc!. USA 69: 2110; and
Sambrook et at, supra). With regard to transformation of 10 vertebrate

celldnmms GRBRSHIEB RIS PDRARIRRSCR RS BIS e Aot niauls Biffinctude a
tment method icall loyed . npl -

SRt TR MRS e e IR o

and Al St 3 B Brcombimif AR WM transiaimed sl Ay Gells ghkbryotic host

contain a rDNA molecule of the present invention, can be identified by well
celknQuatechaiguestipglvdingihaaelettionforia sslettaiiicbhs market Eown in the

example, cells resulting from the introduction of an rDNA of the present
artinvientiiitican-setctored ioghrdducerdinyletieotatiesn @elisaforinghigieea gene whose

colonies can be harvested, lysed and their DNA content examined for the

xPREYERC BTN BNRTERI AT ich S8 APUERRpedyical acterial drug
re%ﬁ%eégﬁig%%gt%éeg}%g Eclé))é%glf fe%gf?]r?cre I%(? I’gﬂtigﬁflat; ig%%%% gﬁ?tcﬁﬁglfaﬁigg?nicol or

rom the cell asSayed’via an immunologi
te@ﬁgé%q¢ The present inventors prepared a 20 Escherichia coli

,1p313-JF3, and deposited them in Korean Collection for type
Cultygsfafl Karea.Researchrinstivie atBioscieacefaitbBinigatinalogyolaryotic or

June 5, 2006 (Deposit No. KCTC 10954BP). F. Production of
baRetginin anmRroteinsibising dreSida théotsprgision (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
transeription 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, pUCY, 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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WO 2007/145466PCT/1CR2007/002848 The present invention further
provides,imeilgds for producing a protein of the invention usmgp@l.‘lﬁjﬂﬁmmﬂzs 48
acid molecules herein described. In general terms, the production of a
recombinant form of a protein typically involves the following steps: First, a
nucleic acid molecule is obtained that encodes a protein of the invention,
such as 5 a nucleic acid molecule comprising, consisting essentially of or
verpbresistieity o BEGI DN Bed  torfnuslcDitle 9168643 dhd 3@u8mhSBdHNP sequence.
NO: 1. If the encoding sequence is uninterrupted by introns, as are these

15 HiRERFRERRES VRIS e iBEtHA G (5B YS?%%@%SY&L} PQHY Apdhe art and are

cleic acid molecule is then pre Iace erable link
a"a&ﬁ'ﬁ%ﬁﬁ%f@@s OPOBR TR o D e STy eaproviel containing
con%%%%%gﬁl&mﬁ %ﬂ@gaf&] rﬂ@séﬂﬁﬂ? r&{%@ Qg%dlgl\fﬁ%gm&amﬁ/pﬂ% of such vectors

expression unit is used to transform a suitable host and the transformed
arehgstis sultyreshunslepeanditiansibavaligyithe predustion.DiBi@echnologies, Inc.),
recombinant protein. Optionally the recombinant protein is isolated from
pTERE @dadiGrd di2frontih e cetispCébdieigsaiid hirifitationthé the pubtemtimaypression
not be necessary in some instances where some impurities may be

Vecﬂ@lférat&f@SE’&EW%WFB%%@%@‘%%@%&PFB@HWW&SW ways.
For le ﬂl %%zgsgg COdI el &% Ienncceo%sq}u% %ne OB{@{] %%lggu%s of the present

gen appropriate *Hosts:

invgﬁ)@o%rﬁ{ ?ME:%%M&&%%@:%%@E%Q@E%&Q%@@Wavmyﬂcflgﬁt%ﬁferably

accomp hed using appropriate replicons and control sequences, as set

a deith-ahove. TRe aaniral SRAUEACESEXFPICSSIO Taiar4ats, @itter is the gene whose
transfounation methods are dependent on the type of 20 host cell used to

expe¥piessdhdigénaandyvieredisoussed. intbetabmadie rpiSsjtathendstrictiono) gene
sites can, if not normally available, be added to the ends of the coding

(St 96l 6. 8820 -hrifAblel B XERsADIS HieAdllo |ﬁ’§é?‘inﬁﬂﬁe{ﬁe@é %’é&?&ﬁ‘é‘e marker
A skilled artisan can re t.an host/ex ressi

co g BFOTS TS R T B R B T TGN B EAeon of e

nofEEAMRINAN RIS RLINL HFRERERC AU R0, ORERER marker.

E. Host Cells Containing an Exogenously Supplied Coding Nucleic Acid Molecule

The present invention further provides host cells transformed with a nucleic acid
molecule that encodes a protein of the present inventioﬁ. 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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G. Methods to Identify Agents that Modulate the Expression of a Nucleic
AcidFeg9ing,the Genes Associated with Pancreatic Cancer Pcﬁﬁﬁm@fmozs 48
embodiment of the present invention provides methods for identifying
agents that modulate the expression of a nucleic acid encoding a protein
of the invention such as a 5 protein having the amino acid sequence of
SEQ ID NO: 2. Such assays may utilize any available means of

AT @b it 6 ToNEH ahgles rim tive exipressitn (VI BF dhevailmiei draridseofTitg” as CRL
invention. As used herein, an agent is said to modulate the expression of

1658 rhabiehamasi kidary rells RBER-H A0 tha bke Rbrapi GhBRvLiaGAsttiHges:

o S e e S SR 40 e
i“"%ﬁﬁ% re %&g{a@%g ﬂ%@t%gé{%‘*ﬁtﬁ?ﬁ 53-643 of SEQ ID NO: 1

r the 5 and/or 3' regulatory elements and any assayable fusion
partn@hdram RO RERMROp M RBIOk S B SHdy AR NS Il RATNNE e kg dsBeVHvention
and readily available including the firefly luciferase gene and the gene

is eepoogdiistiedhborariphemicohatetyitthastarasBy Atmmeéval tHd 298) ofavegior used and
Biochem. 188: 245-254). Cell lines containing the reporter gene fiisions

hosh rysiRBreERiEdd (Vi ragmA iedrens enalas ol Rekraprdiihtalls electroporation
conditions and time. Differential expression of the reporter gene betw,

anc{h EAPBSHOREENS (HE SR Bt Sa e e S e i Proc

Nam%ggat§c}h9§19§e§§m Qfdas%%k‘%!&aéi'gz.‘?fs y dﬁveWi*ﬂQegard'%thhthf@hlation of
assay fonnats may be used to monitor the ability of the agent to modulate

verlBS- AXREBSSIOM Abadiclaiareid eDsRdingeatiitinoal tagdnivaipion: Sulthreatment
as the protein having SEQ 20 ID NO: 2. For instance, mRNA expression

methads e mpiittyechdlngetlysbs; foyteridizeitiofirediechalcléRT Abitisadf Thet56; Wigler et
invention. Cell lines are e>(<ﬁosed to the agent to be tested under

al. §Fphete VR ditieAsSShd §th&and’istal/RNA or inRNA is isolated by
standard procedures such thpse, disclgsed in Sambro al., Molec
i t
Clorﬁﬂ%{‘qsﬂ?é'bg?gf RVE u%ﬁﬂ'?hzl'r%’lfgﬁ o é g%grtleﬁa Bar 1\?)}? 4 1%%%5?0%%6 presett
nvel8sR G l% SW' H(P&éo{;v 'ﬂ&.ng&g]t MX s including the selection for a selectable
" 58%%%1%%4561&:%?&11 0067/002848ec ﬁeé pl)?éflérregd cells will be those
meARsived JF om hpmapitissuaifer mstameantiansydissie @DBIAUI ek getient invention
from patients with cancer. Cell lines such as ATCC breast ductal
cachecihandacptblinessiatalogues oS elFto2 3RGeCRbaRB 38 Andarvested, lysed and
CRL-7345), ATCC colorectal adenocarcinoma cell lines (Catalogue Nos.

theg ONpopnEe epmind - fepresencod A oRNA ST HBRY srigipay tpt described
ATCC lung adenocarcinoma, cell lines (Catalogu CRL-59. :

RSB e T KT OA bl O LA B L e procis

pr(;g %%a(f?%lﬁle.t eoge'ﬂ_'a-g 3%9%&'5@&%@619&1%@%&%%&@% ﬁ%@ﬁtors prepared a

enocarcinoma cell lines (Catalogue Nos. FITB-79, HTB-80, an

EsRlicRRd bk DESE/prosiate adenasaiinomacelllivead CatrleguadNepe Cultures of
CRL-1435, CRL-2422, and CRL2220), and ATCC gastric adenocarcinoma
Ksed Rees(Gatatogue NBesGike Br8 BiGRL1DERS, @ntine 5, 2006 (Deposit No. KCTC

10954BP).

F. Production of Recombinant Proteins using a rDNA Molecule
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10CRL-1864) may be used. Alternatively, other available cells or cell lines
mayhs Mselssss Probes to detect differences in RNA expressigRdleysls-oosss
between cells exposed to the agent and control cells may be prepared

from the nucleic acids of the invention. It is preferable, but not necessary,

to design probes which hybridize only with target nucleic acids under

conditions of high stringency. Only highly complementary nucleic acid ,
hybflibes Hersenuindenéon Sitibers s vigehightadm demespdpcisere irrglyinteé the invention
stringency of the assay conditions determines the amount of

usipg RSe At AR BT e SR BR e e WS R i e i B affgdusion of a
order tq form a hybrid. Stringenc Q hosen.to maximize the
o S S T S TS B
profgnonHaiget YR RIORESHRBY84RIgRed RN MAeIBiceARIHS such as
of the invention through methods known 20 in the art. For instance, the
a nfeik acidtenieiuibe prpbeianddhaspnglestengtly edrmedtectsprghe BEQINYXD: 1, or
its target sequence. Methods to optimize probe specificity are commonly
nuclscitis|83r645ar oo kleo AEESU ANk AuELthe| ercatightsaueretoeolsiperrupted by
_ Molecular Biology, Fourth Ed., John Wiley & Sons, Inc., New York, 1989.
Ity A2 Y& R RN Gt LRSI RHEAN A SHFRO RS BB s POS*

ospcREeay JR.aR0L %%%%@%giﬁfg% 7@%%@%%1?%@@&%%% suitable

al. and Ausubel et al. as require r eac ization of total

cotlUar BNA ofRINAaRchRYS o BBk R M RA ReRrcasRRIShe 4 3B¥%in open

available format. For instance, total cellular RNA or RNA enriched for
reaRBIYARNA caR bemtixed i@ia solidsuppens e thewsnbit suppent ekposesformed
to at least one probe comprising at least one, or part of one of the 5 )
hoseguenitesbfundeinventitanantier cdaditibas trrdusiéonttil phsbeeepmbinant protein.
specifically hybridize. Alternatively, nucleic acid fragments comprising at
Onfaaralsrbs SrCPRITBIBRBES SETEHEER S mETEIoR B bE L hkegpvery and
tg.a solid ort,.such as g silicon chip, porous glass wafer or . o
PP e R e PR BBt B e B Bxpoiei o (ol el e be
o104 RNA from a sample under conditions in which the affixed
sequences will specifically hybridize. Such solid 10 supports and
hybridizatipmérretbesspsepvicel pavaiable, Yariaxampte;sthdse eiaslpethe desired
by Beattie, (1995) WO 95/11755. By examining for the ability of a given
copirabesqoespecificsllyehybirivict fromarermic dragietio #nd isasézaeiy da|lpppropriate
population and from a cell population exposed to the agent, agents whic

hog- of BoVkPRFEYETAT: MeSERISFELSIoFPIPY ittt atRTéhtotiing ﬁ?@‘eﬁ}’of’eg rfosts 18
S S S SE G 0 ST S MIOOD e e
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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bywaeing s RNase Protection Assay (i.e., RPA, see Ma et al. (289RR2007/002848
Methods 10: 273-238). Briefly, an expression vehicle comprising cDNA
encoding the gene product and a phage specific DNA dependent RNA
polyrnerase promoter (e.g., T7, T3 or SP6 RNA polyrnerase) is linearized

at the 3' end of the cDNA molecule, downstream from the phage

P FATARIRL ¢ NGELE i { DRANRSE O ql&gﬁ)ﬁ hseqy§al Keoding the

a tempiate 1or syntnesis or a labeile S

Ganvitradsansedipignpdi@ daheleght@nscript is then hybr|d|zed to a mixture
of isolated RNA (i.e., total or fractionated mRNA) by incubation at 45C

overn, f [ 1
OB MM AT g S e MRS e

b ieiieRRRHS IBg-AQGeinat élhgané|%aﬁeeﬁc6&1Qg2dJ9fb{&%1 ¥W¥@he invention such as a
20071145466PCT/KR20071002848 ribonuclease. After deactivation and

pextabionoiheraneaus prateis o fEEQaMPES arSlohdediontay utilize any available
urea/polyacrylamide gels for analysis. In another assay, to identi

megents WRRER AR IRBRgpTdedhsresPaiEondeaht gEHE prsdrictaciee s e invention.

cell lines are first |dent| whic ss the rodycts of

fie
AT S, SRR BTG AR ST ©5 T I A i vemton i it
SBEIE . COMBUSE DR IRGRSARL ARyl RAThiDRGuShg dpat the

fidelity of modulation of the transcriptional apparatus is maintained with
regarg tenexResnemegidcintagentowith A RRIaRHAEenSURNISIeas between nucleotides
transduction mechanisms and/or the cytosolic cascades. Further, such

fioell svishiceHdipgs: weandid H & arenddined donirdamidat ed-odthdisBRpile 38ibr. and/or the
vehicle (e.g., a plasmid or viral vector) construct comprising an 10

SoasfabR, HEHaRHlaEa b‘?érﬁﬁ’té?sémlélﬁiﬁ’@%ﬁ%ﬂﬁ%@%dﬂﬁ%ﬂf%né‘mmmm
th tant duc dt

SRS S DTRHETS BCEP I AP A ST SPEUTE, oy dapierase sene

aﬂéﬂ{é‘ 0iR e nderile tanasliplionalGantal.of $aidRrompteapg %z Biochem.

expre sed as polypeptides whose molecular weight can be distingtished
1om4ihesaatuiadly RESHEBRNGIRAY BRI EP LMY RIGIRELCAMPESSOR to the agent to
immunologically distinct tag or other 15 detectable marker. Such a
bpresedisiwelbnpwadrcthdidon{sed SambrDdkeetatizlserrajsion «Cdiks wporter gene
cell lines transduced or transfected as outlined above are then contacted
bmqe’ags@w@q&rﬂa@wﬁﬁmﬁﬁ@@wﬁwlﬁwé@ﬁ%@iﬁ%aa@@ﬁﬂhiﬁl modulate the

pharmaceutica E){Fdacce ﬁg .excipient is contacted with cells in an
¢ B‘ﬁ%‘ifﬁog Giar b r’g" '3 phosphate buffered saline (PBS) at

p hy5'9&8&l&q{a9 I&!s’s%ﬁ‘%ﬁﬁa?mggté%t tﬁ%%'ﬂ% ﬁ@ ;31%;%’%@ ll%%?% %dulate the

PBS 20 or BSS comprising sefum or conditioned media tcomprising PBS
RpESOrAN QuselyRinehbated Abdidn Stait GONRARIGNSWBRYsRBe protein having SEQ
modulated as deemed necessary by one of skill in the art. Subsequent to
IDANExcinghthreheediscwithR Ve, agentssaiciee be withiterdistiptelsd apdithedization to the
polypeptides of the lysate are fractionated such that a polypeptide fraction

nislsisoleid wfd@dﬁméwmﬁe&dlmﬂ%@wﬁﬁ%qwm@bgw@wndm appropriate

immunological assa
conditions a:gd time and gote% 'Rl\}' A or ' mRNA is isolated by standard procedures such those

disclosed in Sambrook er al., Molecular Cloning - A Laboratory Manusl, Third Ed., Cold Spring

Harbor Laboratory Press, Cold Spring Harbor, NY, 2001.
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WO 2007/145466PCT/KR2007/002848 immunoprecipitation or Western

blot) &hg.peR,ef proteins isolated from the "agent-contacted” sgmple Wil vozsss
be compared with a control sample where only the excipient is contacted

with the cells and an increase or decrease in the immunologically

generated signal from the "agent-contacted" sample compared to the

control will be used to distinguish the effectiveness of the 5agent.  IL
MethteptefdaentiéilsAgdints thatMotehithbureraisogtfbeastddae biopsy tissue or
Activity of the Pancreatic Cancer Associated Proteins Another

cu@m@sb@mﬁﬁﬂ%mrmé@éhpﬁwm.&%#Wﬁj@@hﬁétﬁg%brq@émwﬁhgmmm cell

i HFEGE I e e Bl 0 MG B G o e RE B pgrcinoms
. ﬁl%gﬁ%%é#eﬁ%%@ﬁ%hﬁ%y e R A

etect are particu ar1y useful for identifying

ARgeNsdRatibeAtRRNG 8aliGifaNEB alog I06E fRMad4th e Ielatiyenama WS -5907),
of a protein of the invention between a cell population that has been

ABZposedytadheagentice belested ¢Onpored ¥anHiBekposEdBotireahd 3 TB-76),
cell population may be assayed. In this format, probes such as specific

AHpftiperieatiradgseciioiamaitsH thretifaidpaig BeprEdSiofP oHthe-protahGRL-2547),
different cell lations Cell | at d
LR R A AL U e o
Y08 ng@%ﬁﬁr s g @JtﬁS’g}é'%k%”éﬁE ?@”Hﬁh 1863, and
sed ce

éxpo ine or population. The cell Iar lysates are then analyzed

CNLmsﬂilﬁ) RighR. R0aANtbedypreResms e PieRAtRdI R HBENURIZNEsUtakla.

mammalian hosts in appropriate immunization protocols using the
peptitiesepolypeptidiésronquroie RN At thesnventicis ibthescareid suffisiént the agent
length, or, if desired, or if required to enhance immunogenicity, conjugated

and aouitabelisanieras Meptsdsion ihesaesis RARATOle W%fﬂl}lg alels Wigfprable, but

carriers such as BSA, KLH, or othe arrier proteins are the
PRSP QF SR NE S OB U8 PSS P K PSP gonitons

IAl}JF%?lort]xlm%atlon uéiﬁ? ’hl%{ly%% %m%ﬁ[&? %E@é‘i’ ?@%&%ﬂ%&? condmons of

ctiverin other insta ng reagents suc ose supp |ed

m@&%W'%c%KB?%@E%ﬂ&QHW 3y e gesirahigiiRd R A¥ieRnines the amount of

accessibility to the hapten. The hapten peptides can be extended at either
cdinplamiierty caitioxyotddneidstshetitea oysteitieitesidweardniersdersedowith hybrid.

cysteine residues, for example,
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 et 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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5 to facilitate linking to a carrier. Administration of the immunogens is
con%%ﬁ%gmg{ally by injection over a suitable time period ang \WithUse, 1-c s
of suitable adjuvants, as is generally understood in the art. During the
immunization schedule, titers of antibodies are taken to determine
adequacy of antibody formation. While the polyclonal antisera produced in
this way may be satisfactory for some 10 applications, for pharmaceutical
Sapbmpbsitiohspd geinfbrienotlenat prephfatierd isrprefe fbdridimatonadizedal cellular
cell lines which secrete the desired monoclonal antibodies may be
RMNfrepgaPetiusmiishe Sanaliit RidthSaropk atnemaldhodiisayavois) n fpgpat.  For
. 256:495-497) or ifications which effect i talizatjon .
S h S LS TS at e TPl AUAre T R M Oredpet sl soppor
andRESSRETHNG, e desired.pntibodies ik SeHRaReH DY IMBAASIA I one of the
Whlcﬁ 15 the antigen is the peptide hapten, polypeptide or protein. When
sediéh@RPEORAGRVEAMAN talizad-ealliguttune sageating hewlesiedgiiody Bybridize.
identified, the cells can be cultured either in vitro or by production in
Alestitesfluithcleic Tdhé fimsirdts monpdiorpitdeitiodie Sapertidmne od\tbsedquences of
from the culture supernatant or from the ascites supernatant. Fragments
theoitfaiAB e8I BA AERHH U U PRIy Atarh AtRET e B DN R Cntats wafer or
the immupologically significant (antigen-binding) portign be used
o il AR TGS s B e LB SF IR i gf B A from &
smﬁ??ecﬂ}{ﬁeﬁ%ﬂﬁﬂz}g'_ﬂPbﬁQl}?&Iébﬁﬁ)éJ&asg&ﬂ&%és SHeRRsHEFARRADe. Orsuch solid
F(ab" )2 fragments is often preferable, especially in a therapeutic context,
supothess fipaments are-generdvlesy kinaredenisihaietiigovdielosed by Beattie,
iImmuno globulin. WO 2007/145466PCT/KR2007/002848  The
(1995t BB0I6S/ bt 7antig Sy-binging fr dgrientsiitayfal gt depprbe trepEcifSialdy hybridize to
current technology, by recombinant means. Antibody regions that bind
andpidifieagladian tesraeriupRshsRIPHEIpRotathEan alsgberprbaiseetrpesed to the

the context of chimeras with m‘f“‘&"&% species origin, such as hC{Jman'zed

ag%iﬁ%ﬁ@s‘f\%’ﬁ}bgﬂ‘[ Shlon-Tegu é%y SXpEeSsion a nueleic acl fhicodmg the protein

€ above method can

hal d@l@g@%}ﬁgt PS%@’%%@“! selected-or designed. As used herein, an
|

agent Is said to be randomly selected when the agent is chosen randomly
witheuhisRsidsling thespreiaceaeness vshiedimite assasiationotaried out
protein of the invention alone or with its associated substrates, binding

bypexitie s RélaseArr@xatinp 4 shyafido R selecidd agehttl ROthe Medads 10: 273-238).

chemical library or a peptide combinatorial 10library, or a growth broth of )
Brigdlprgapiergssion 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 pug/ml! ribonuclease A and 2 pg/ml
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As used herein, an agent is said to be rationally selected or designed

whe\g,(;%uq/gg%gs chosen on a nonrandom basis which takes "FE’ﬁﬁﬁ?@l%ozs 48

the sequence of the target site and/or its conformation in connection wi

the agent's action. Agents can be rationally selected or rationally designed

by utilizing the peptide sequences that make up these sites. For example,

a 15 rationally selected peptide agent can be a peptide whose amino acid
ribgegsence idfidedtioalvoion anderuatiiencffanyrinsctiop@tdanIbasusgie are loaded

The agents of the present invention can be, as examples; peptides, small
ontpisRecpbscuamide gelatitradyds well as carbohydrates. Dominant

negative proteins, DNAs encoding these projeins, antibodies to these,
Pt e TSt LS BIOL RLEF i B G R intant gene

pmﬁ&?&?@esum@’cgﬁ Lﬂ%é?g%‘i:ﬁé t@&&ﬁﬁﬁﬁ Whﬁfﬁe&rpf%érs‘gﬁ%” é}l“éi”%&%h?éeoq the invention

erein refers to the mo ation of a region o several eglons of a peptide

phyBSlesEiefo previde R struciurenchamicallyidiffereniifrosn heRaenb comprise the
peptide hut topographically and fimetionally similar to the parent peptide

necfseayGrahilan nididizeryan@idlagthafideBip ietinndidgion\é ier s;aestsipiional apparatus
_ 659-664, VCH Publishers, Inc., New York, 1995). A skilled artisan can .
is reiiNine e CHFh e ATalOtTEPECRY WD CONErD oD 7EeuEWEB POPTARIED RO gugsduction

limit as to the structural nature of the agents of the present inventiqn
e B S0 S B HE et A B B ULL S SbA g b fgnsduced
hase (or selution ph ide syn | is kn 'c rising an
o BT UL PO AR DS O S8l IRULI s
ope NI LRAUNRAGIRHY; ayRilahie liganueleatids TheYathasie] IDstLBeatiohe instant

and produced recombinantly using standard recombinant production
gergysiedasts The produetionesingsglidpiragedpeptidechyathpsislis to the instant gene

necessitated if non-geneencoded amino acids are to be included.
profigpsshathetaissseidaljesips s tie yiesdhe inyentioroaned eaviisb@iespid promoter and are

immunoreactive with critical positions of proteins_of the_inv.enzgrgn Antibod

SXPRRRSFits A& UBRSRISASLY MRS SRS SIS fttoRs isHmethst feturally

occlithRepligES contaning. 2 AaLOaGRAIoNe  IRRR AR AMIR: g or other
protein‘intended to be targeted by the antibodies.
detectable marker. Such a process is well known in the art (see Sambrook et al., supra).

Cells or cell lines transduced or transfected as outlined 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 conmtacting 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,
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I. Uses for Agents that Modulate the Expression or at Least one Activity of
the V%%Iﬂi éaeomated with Pancreatic Cancer As provided 'Qélﬂﬁﬁ 2007/002848
Examples, the proteins and nucleic acids of the invention, such as t g
proteins having the amino acid sequence of SEQ ID NO: 2, are
differentially expressed in pancreatic cancerous tissue. Agents that up- or
down- regulate or modulate the expression of the protein or at least one
imagHviecibihddqrotaivestucblad. agheistelarf antagonistbited dyoelesedean-contacted”
modulate biological and pathologic processes associated with the
sarppsteiHishiu netioareh ovdle thegniphis iR B 8 Bkl @ﬁﬁlﬁ’w@ﬁ pReiARigd with the
homologues and analogues of the presen mve&}l’lon 20 A a%?Iere M Becy
gent-

ce%etéc%aw@an? HERTEL B orig AR 2D
coffidi2an.of 2RSSR ALMAINIAAPCE 3 MRMBIRA Bt RLAICARL o the
e inventl e erm "mamma efined as an in ual belonging to
agéﬁ@ class Mamrnaha The invention is particularly useful in the treatment of
human subjects. Pathological processes refer to a category of blologlcal
processeavdic o iddisite Ao tRAOKidli i 0T/
deleterlous effect For example expression of a proteln of the |nvent|on
Randie : 9igfsor hyperolasia. As used herein, an
agent is sald to modulate a path rocess W, en t ntr
8%59 I,f%li} 1ihe aoent

the dEBIEE GO0 oP e gPs THREBNCE, Cancer may bgen"f“i;yln g agents
th%é%\é% % t%r (iilseftse eSnSel%qtm%sj H@%QO%HFB? AdMIpiskaLRA as the protein

hts Which up- or Wn 5regulate ‘or modulate in some way the
ha@é}%rﬂﬁasmtw %t@@%&ﬂ@e%ﬁ'ﬂ@ qmmt‘@'mﬁfzﬁhﬁdﬂt\éﬁmd@%saysﬂ@ utilize any
agents of the present invention can be provided alone, or in combination
m¥ith Sthenagenisothatmnd iaiel ssipal ictldty patheto gimak ploteyss fofor identifying
example, an agent of the present invention can be administered in
ageoiibatationpaittyestiterakeswn drugs. As used herein, two 10 agents are
said to be administered in combination when the two 2ge

ents ar
admfﬁls‘té?ego%ﬁhlt%‘ﬁe@é@ty F“ﬁ?é“% RinfstBIEETh a8 peRdEh y% i petween & cell
pop 2‘[‘1%?1 Ciq:tettg tetegee% c%@és tgv e aée%tt %%%%E@%&'%‘Blpared to an un-exposed control

cell population may be assayed. In this format, probes such as specific antibodies are used to

monitor the differential expression of the protein 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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The agents of the present invention can be administered via parenteral,
sub%%gﬁﬁgng travenous, intramuscular, inuaperitoneal, tranggermal, B o245
buccal routes. Alternatively, or 15 concurrently, administration may be by
the oral route. The dosage 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

cofjrestnt imiegtitn fexthenprovidetinddn peagions menthin it dive;olmnedrer instances
agents which modulate expression or at least one activit{(dpf aﬁjrotein of

linifieg iFepeiio AAVRSIBIOE IEAGE AY Towes aryierb fePnifetidhrribptiiy be desirable
ranges of effective amounts of each.component is within the skill of the ;
o BTG 4T USUAG e Corse 0111000 GG Bot W, I prelur i

0 rise,0 0 Ji ‘ example,
o e o e cxaunp

o #iINERARRInENR cornasitions efsthajpresant Midunogens is conducted generally by

2007/145466PCT/KR2007/002848 invention may contain suitable
injphiatmeceuticailiablecéptabbertalrriars vomprsing exisiblentdiarrhiguxilidpiezenerally
which facilitate processing of the active compounds into preparations
unggitoédn B (Sed PIERA 488 ITEANYARH e RvRIIME tHiESiIEt AiRRgiss are taken to
Suitable formulajions fo ren%eral administration include aqueous
delspine ALGrARE U OC&Prﬁ%%anlg%in water-soluble form, for 5 example,

wateg;soluble %%ﬁﬁ:léﬂa@dﬂﬂg’é}a SHSRGREIARS BN 9CH4E ATRAYAASESTor some
appropriate oily injection suspensions may be administered. Suitable

apbRERIINC SeivVERis R Mahiglesiishutiedattyseils; iaoexamplerspsativesoil preferred.
synthetic fatty acid esters, for example, ethyl olcate or triglycerides. ,

ImAguabizsl injdins shsgessicisthalptodtainsglese resbaliscmaidie agpared using
the viscosity of the suspension include, for example, sodium

theathyanyréciuloals RSl n /ST MIAR Stichan) ther modifications

suspension may ajso_contgi stabilizers. Ligqf?ome can also bhe qu}gwn The
e ica

B ATt HE B P DEHDER S Rl B e phiartvac

e pharfmaceu

i muation E?ﬁiﬁxﬂ%n}&%ﬁgmw ation acsading Qe davenionmayhe in which
Ormutated for entereﬁ, parenteral or topical administration. Indeed, all

mthieetyresinf fopmdalions may R uiree siroidiancnisly de aphiepgate immortalized
systemic administration of the active 15ingredient. _

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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Suitable formulations for oral administration include hard or soft gelatin

capwbeﬁm%rlilg Gt‘?blet& including coated tablets, elixirs, suspenﬁjg 007/002848

Syrups or in ézfa ions and controlled release forms thereof. In practicing

the methods of this invention, the compounds of this invention may be

used 20 alone or in combination, or in combination with other therapeutic

or diagnostic agents. In certain preferred embodiments, the compounds of

this e atigivmay ke eopeniinisiese tainpgtwitiagthocompasindsd, using current

typically prescribed for these conditions according to generally accepted
teqmediigal pyactombiatcorreundsidiohistasientithetdindesprilifiealin wivibe desired

ordinarily in mammals, such as humans, sheep, horses, cattle, pigs, dogs, .
regea@,q%%eazﬁatmanoﬁlﬁ? i Srofves Lo Ha 4815EP EETIHEIRBO /B D BAB!Y species
OriMlgtgl?c?Esag(?lllndealn&,iZ d%llqgjg(ge@artners Another embodiment of the

resent invention provides meéthods for isolating al d identifying binding

Part%egre%{gf’cﬁﬁptﬁw 3:04$b¢ inveptigRvingensialaf REOIGIARLINSIBMERtR N ationally

is mixed with a potential binding partner or an extract or fraction of a cell
selpdebeanditians thatfeallowithenagsaciatdn of potentiallyindiog patinetis agent is

with the protein of the invention. After mixing, peptides, polypeptides,
chpseteinsionivtiethmlecuaistnat thevecbidisosrevansesciavety it dlsresemigion of a

the invention are separated from the mixture. The binding partner that

Prefsiingtd e YPieThVERSH AT LRSI e A ARG REREF . oo AD
analyzed. To identi isolate a.binding partner, the entire protein, inatorial
o LB Lo R Lathe Ay A F 8 ch g g (Bhimatora
1ib§§gygg%mp&p§% Alginatively, a fragment of the protein can be
used. As used herein, a cellular extract refers to a preparation or
fractignystiichrisinadedsamsadysedierdismngte detaited be qusifeciedisnuteeagent is
of cellular extracts will be cells derived from human tumors or transformed ‘
chostis ofor instamdben hiopsylisbuekes tiseaeceuttutkecelssronrEdieiatsiade and/or its
Alternatively, cellular extracts may be prepared from normal tissue or

confemien 15cemmRedon Wity ifietest mistighis CARFBE G&B Pl B Birfelected or

extract of a cell, Cells can be disrupted using either physical or ¢ 'g é A
S A C I D b M R e A S
raﬂé% tslém&%j ﬂ%é&fﬂgéﬁmﬂﬂg %WS@%%QQC@W@ indentical to or a

chemical lysis methods include, but are not limited to, detergent lysis and
d@RAYMS s fh@ldlercantisancan.

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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20 readily adapt methods for preparing cellular extracts in order to obtain

extr%%s (§8 ysel in the present methods. Once an extract of §‘?II<IR?0 07/002848

prepare e eXtract is mixed with the protein of the invention un

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 WO 2007/145466PCT/IC R2007/002848
lirtRREARS dawnddnmthe-cyfaplagizneld fiu Maseseihve@aiures such as

osmolarity, pH, temperature, and the concentration of cellular extract

usedl“hmrpdpédraamimprﬁlmimthéoasmibtimﬁmwg&mamﬂﬁﬁdth?@ﬁd phase (or

binding partner. After mixing under appropriate conditions, the bound

sokginplakens sBpRiiatety RBR e rRdtras A VANER) o thehAiu J @i, e DNA

utl zed 0 separate the mixture. For.example, antibodies, specifi ;
B G OBt Gl b BE A T P Al (R Qugonteleotds

syprﬁ{églgr %&H&%ﬁtﬁﬂ%@%ﬁ%ﬁcéﬁ%%lﬁ%'%ﬁﬁ%@&@@&@@ﬁ@iﬁ&iﬁ%m@cﬁon

such as chromatography and density/sediment centrlfugatron can be
syyegd. Aftgr ramenabel nenrassariphest cadhilas considtientsieusadtitethe’ non-gene-
extract, the binding 10partner can be dissociated from the complex using
ercofvemtionaichiethotsbd-orkdadnple, dissociation can be accomplished by
altering the salt concentration or pH of the mixture. To aid in
sepafditepnsiestistet Bidm }Ef‘aﬁﬁé?"ﬁéﬂ‘éeﬂ%?ﬂ fife ﬁﬁ%@@itrﬁ]&?uﬁ?éemwe with

protein ofthe vention can be immobilized on a 5o o of
oA P SR 50 8 S 10 D e Dy A mpunization o

& Attathed to'a ni

S\H‘r%g% 7% P&H%H&Q&%@f BE%EHEQ AsplidistRP okt donp lﬂlﬁe%@%ﬁmns of the
peptrcim |ng partner pairs from other constituents found in the extract.

prhfgaiddaatifieddripdingarnes aanbhiesither a single protein or a complex

made up of two or more protelns AIternatlver, brndrng partners may be
identifictsesiton & Fents/fh bxto o diiiness st conpfActivity of the

: entrfred through the use of epltope

tagge 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 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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20proteins or GST fusion proteins. Alternatively, the nucleic acid

molecul f the invention can be used in a yeast two-hybrid sys or

othe%r& #1%?&%4é?§ein-protein detection system. The yeast two-h);lptggr?éﬁm 007/002848

system has been used to identify other protein partner pairs and can

readily be adapted to employ the nucleic acid molecules herein described.

WO 20071145466PCT1KR20071002848 K Use of the Binding Partners of
deltheifandteaticloasganfssogigtabiPobteinsiein of@ircavsnfiatethathe bindinged with

partners of the proteins of the invention, and homologues and analogues
celtizeveds, wbtmemirsising thesab bvsidest Aed imwiddd snednlie usalilagigal process

variety of purposes. The binding partners can be used to generate

whep it ARSI ARSI IE B8 BMRAing 5aRhet B adrEchhiguES RABN I thanay be
art. Antibodies that bind the binding painer.can be used.to assay the 3
St A e L R
regiRiOlQoicahQnRatholpgicahPracess Rediated RYdhe HIOtRinehthe a protein of the
Invention, or to purify the binding partner. These uses are described in
invegefiall. below. L. Methods to Identify Agents that Block the
Assaociations between the Binding IC Partners and the Pancreatic Cancer
Assbratednrofdhepreseniivyengior edei premidsf tensresdntcpbiagben with other

provides methods for identifying agents that reduce or block the

agenés RALMATYRS BrotER b RE RRRSRRPIORE S bl i RPPRI e agent of the present

RS, A RLIRI0F HeNEIR S AGHMINARAR00 PN herein, two
{he presence Shd absence of an agent to be tested. After mixing under

ag&ft! ditiops dhat gloyuasseeiation %EH%!&&H Of@ifs tHre w0 4PEKIYres al@ninistered
analyzed and compared to determine if the agent reduced or blocked the

sindf&eeRiionehibaduoistared thésjrvaatibninitiethiebindingpartrnexnigeiitsct at the
that block or reduce the association of the protein of the invention with the

sathinigliceg partner will be identified as decreasing the amount of association

present in the sample containing the tested agent. 20As used herein, an
b o S ot B O B HE =S B P BB TR0 A PO Y5 tancous

._Invention and a binding partner when.the presence of th agen de&{%%%%%i
o S WRER & LB R e iy o Ruing - Erly: o

coﬁ‘éﬁ‘p&{ﬁ'gr‘?%&%ﬁhm%tﬁﬁptﬂ%of)éh@yinﬁﬁ@”&%ﬂ S clags abageniatilistered will be

reduce or block the association by binding to the binding partner while
depiiihieruplassohagesishyihtedeigatar o ckeihierassadiafiombyrivindingitent, if any,

the protein of the
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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WO 2007/145466PCT/KR2007/002848 invention.  The binding partner
useq,vi{)\ Eﬁh‘?/?ﬁ%é’ae assay can either be an isolated and fully Chaﬁ%ﬁtﬁﬂéﬁ&mozs 18
' ] e

protein or can be a partially characterized protein that binds to the protein

of the invention or a binding partner that has been identified as being

present in a cellular extract. It Swill be apparent to one of ordinary skill in

the art that so long as the binding partner has been characterized by an
invelsittifiadate qoropertyjtebir , pholeacdetioakygivtcbtebbr esentrassapdaind excipients and

used.  Agents that are assayed in the above method can be randomly
azdiEige I oichlieha sereetErzoridheigHEs. REDEIh EHSiPreptahert yehich can be

S ichto be randgomly s I?cted when the agent is chosen rapndomly without
w5 BRI R S S SEGL N s, SNV Pt RLLE REHBP B 1 poremtera
«RIRISIDOG BE IVeRAN IR i inging.pasinere A SXATRIC LAGRAIY form, for

selected agents is the use of a chemical library or a peptide combinatoria

exHRAEY walca GlavithshiEeth Bf AreaBigRnsiod SEERAGDSFE bR A48 Sppropriate
said to be rationally selected or designed when the agent is chosen on a

oilyanraticdomspasiomwshicly takasnintstaedountitablségueinte wi thettargehsils include
and/or its conformation in connection with the agent's action. Agents can

fatige oidti dRBsER 6P BRA Sitafib Aaih e SRfFe el eRisingtssaaRtidethy! oleate or
.sequences that make up the contact sites of the binding partner with the

A tHAIHRRGENC O RARTBICTS fSn Sy RIS R e s fpreese he

vi&3h ]?g[)ﬁ &%péil%?e 0%1%? %&Eﬂﬁ%" %?'%%%%i&”&@dlﬁﬂ;d%%%%ﬂ?e C&mﬁ&e, sorbitol,

site e protein e Invention on the binding partner."Such an agent

antWill 1egee. ordhlaskathe assesitionPitheno iR ah hesinyertionwid e can also
binding partner by binding to the binding partner. 20 The agents of the

bepredentinupttian tandwe; &8 dlarmylésp peptalies, small molecules, vitamin
derivatives, as well as carbohydrates. A skilled artisan can readily )
recoghtzehevaessetisak faemiHaens iy gyslamgcrdranitariienorgnadinpefidhsf invention

the present invention. _ One class of agents of the presen} inventign are
BB AGES WhGBE 2 e B NE e A EEBEh bABA DA IHeS (oo of

fc&%x%ilggo% i?n%? %Jeeﬁgeedogi hﬁt&ﬁ%ﬁ@i&o{otm%ﬂ@(fgn&%&r&peadministration 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

maminals, such as humans, sheep, horses, cattle, pigs, dogs, cats, rats and mice, or iz vitro.
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WO 2007/145466PCT/KR2007/002848 peptide agents of the invention

can red using standard solid phase (or solution phase '
syntﬁg)s?ssgrﬁ%?ﬁgﬁds, as is known in the art. In addition, the DNA)%%%%E}&WOZSM
these peptides may be synthesized using commercially available
oligonucleotide synthesis instrumentation and produced recombinantly

using standard recombinant production systems. 5The production using
solidiphhbshpdptic édepnifycBiadtnpndeessitated if non-gene encoded amino

acids are to be included. Another class of agents of the present
inveAiohurenhebiamds ahihgnaressetivevaitireriffexidrosmetodr dee isolating and

.. protein of the invention gr the binding partner. As described above, _ .
ke BB By TR MLk 0N OF Eabieb P L gventin

i e _ - eni i i the. ...
L AT g oms
allthe RBtiReigs o iiGal edionsdasivderthe cantach SRSV VLt IlntR8ton.  After
association of the protein of the invention with the binding partner. As
midisgusgeddse oy piyeidasp prtacinsmnivtial segeencetioftresidbesomneclvediared with a
activity of the protein of the invention define a functional linear domain that

preigi b thefanippaRn e denstatadtinam s S WShrithsrodHiagang: that bound to the
identification of potentia) associated molecules. Use of such fragments will

A Rt e BT 61 AT SET0Eh G b nBG SRR ety soate &
. full-lengt I is the e . Simi this i : .

S A T PE LA, Uy B SRRy amin aci

seQieing usineraNn chamicalAtiinteppifiaalion-SHatagy.tM. Jdses th be used.

- Agents that Block the Associations between the Binding Partners and 20

the RancreditcefiancellAssaciate deRro toinpreparaids profvidednwthier is made from a
Examples, the proteins and nucleic acids of the invention, such as the

lygsebraidisnatidgeHe ahinorafracsetpisiscelglelEo moes »ilrke cells derived from

differentially expressed in tic cancer tissue, Agents that reduce or

AR YRS i SO Y et oF R A, I Rg e cels from
calrgl%ggglcgq e&‘ﬂt@%ﬁ’é@&%&o@éﬂ%‘}“«s&r%@ ﬁ%?@egﬂx%ﬁa%&'}?oﬁ{ %Sﬂ&al"’m@e 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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WO 2007/145466PCT/KR2007/002848 binding partner may be used to

mo%ﬁ%@ﬁl?ﬂ&"ﬁ" and pathologic processes associated with tQST/KRZ 007/002848
protein's function and activity. 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 5 term "mammal is meant an individual belonging to the class
cohd@tinnnaftand h itike rtyorpisspaiC uldrymagefiellin theatreatnsecit ofshasnararity, pH,
subjects. Pathological processes refer to a category of biological
terpperabase SRdhibh PPOCRIMEEOHIE EAIBIY cHEect Pedxarnphs, B3iiResSiorPtmize the

a pratein of the invention m e associated with cell growth or
aSWﬁéﬁ}}g&Q{eﬂ?E@é&’ﬁéﬁéﬁ,ﬁy JBHPR said to modulate a pathological

proci%%rl%i‘%@”uhr&%ra%‘féﬁlééﬁ%C&%&E%x?s‘?%%%%ﬁﬁﬁ‘é(ﬁé%%&! HEBIYERIS rom the

For instance, p'i'ancreatl cer may be prevente ase progression

mifedulaied By the,admipisiialicarbagenisthal regduce.omblogikiie. For example,
interactions of a protein of the invention with a binding partner. The

andpefits gfdtifpresenbdiviverttibn cariiemadmibisterddyimpaenterdpitate the binding
subcutaneous, intravenous, intramuscular, intraperitoneal, transdermal, or
pPapipeicaFPOLRES. AltetHariasyelnr 1588 eurfasmca difRrtiafon tRTaY By such  as

the oral route. The dosage administered.will be depenpdent upon the age,
hHRRHAS R SIS ﬁgﬁ?}:rgﬁftb?nc%aﬁlclﬁfr?g ‘i{?treatment, if any,

freq%{r‘&y rggqg%?t?u%%%-ggggc%%@%%qﬁﬁ fcﬂﬁgtﬁg&% g&ﬁ’iﬁeﬂl the eyi'&t, the binding

present invention er prowdes compositions containing one or more

paR@ENSAhaL Rinck-asseciatioruefl aduptainefihe dnventioniWitbiRoaindingr example,
partner. While individual needs 20 vary, determination of optimal ranges of

diefeative ambeniscaipgabiddympanentissalitbindiesioh of thé drtheyppioat.
dosages comprise 0.1 to 100 fig/kg body wt. The preferred dosages )
comPrigadoin seyarating/Re Ry VTG RIEBEPaREFEMrdbs Aps LEHTpFs&e protein
0.1to1l ug/kg body . . ) .
of the invenfion can be immobilized on a solid support. For example, the protein can be
attached to a nitrocellulose matrix or acrylic beads. Attachment of the protein to a solid support
aids in separating peptide/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 et 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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In addition to the pharmacologically active agent, the compositions of the
pres‘%ﬁltz(y}\?94g£97/145466PCUKR2007/002848 invention may (ﬁeqmom 1002848
suitable pharmaceutically acceptable carriers comprising excipients and
auxiliaries which facilitate processing of the active compounds into
preparations which can be used pharmaceutically for delivery to the site of
action. Suitable formulations for parenteral administration include aqueous
SolUKO N ©b i bige Bitidéng dagiacnsdd’ the/Pateersatidien feen ARSb Gud Pyaleins
water soluble salts. In addition, suspensions of the active compounds as
appfopssaise atfyithe dipding BpERS N AP trdina dinhi stergiosinsbiemologues and
lipophilic solvents or vehicles in)cé:)gjdef tty oils, for example, sesame oil, or

ool S TRy BRI IR S SHDF BB 15y oeRlotor & variety of

puGHE LR DiClon, SHEReNSIoNT DAY, SniRlN. SURBIARSSR MHICR INGEARGing partnr
e VISCOoSIty of suspension includg, for exampqe, sodium
usif@HROMIIRIWGEH Wose 250Tbi 0 48 andiohdexdianapianaloath8e used to assay
suspension may also contain stabilizers. Liposomes can also be used to
theeneaisutdtthéheaganiffaredirestipints théhaebeutic agbe phaiodateeitiCilological or
formulation for systemic administration according to the invention may be
Pafesriotitalar dense meditcg dre the mptsinopicas Hysrhistatioh Prdedbe Ainding partner.
three types of formula;ij?o
d
(31}

tgi? may be used simultaneously to achieve
Thesrpamit abfHiransiTor B %ctive 15ingredient.  Suitable
formlafions,fr praladiinizuaiony

oills IRUBHO A WIS RN oL K91 ASRIN, CAPSY'SBie Bindin

raihaletigasmnsheentoladhirlgasedermsi thRsrgks I practicing the methods
of this invention, the compounds of this invention may be used 20 alone or

in combihatienbatiinenootbinapeanitinothes:thetapkutiecicdiadgmostatifying agents
agents. In certain preferred embodiments, the compounds of this invention

than agfbree coabinihisheradsegimignvinh othexidanpdbndsvgpieallyidkeschipéigg partner.
for these conditions accaording to generally accepted medical practice. The

SPEGtNAPET s ShyeniiBIFEiLR B Tifized 1 vivBB AR thaffimessnee and
oo SHED 87 IMIDAN% RO P AR 0GR SIS R LAY G818 of the

0
VItro.

proteins, the two mixtures are analyzed and 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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WO 2007/145466PCT/ICR2007/002848 N. Rational Drug Design and
Corgp(i’%sgﬂﬂ 4(g(bemistry The present invention further enc?lpl?wg@ 1002848
i will

rational drug design and combinatorial chemistry. Those of skil
recognize appropriate methods to utilize and exploit aspects of the
present invention in identifying compounds which can be developed for
pancreatic cancer 5 treatment. Rational drug design involving
invRahpeptides requires identifying and defining a first peptide with which the
designed drug is to interact, and using the first target peptide to define the
requitentendinforrarseconttbéptidie. ARAUS SHEAY cybireihenedatinsdasfeand fully
can find or prepare an appropriate peptide or non-peptjde that meets all or
chagaeferigAti ATy tain S tFE A Bd R M&Wf&eﬁhm@é’ﬁ afo‘“alf%? Fsﬂ%%&f‘“em of the
. drug design is to produce structural or funetional analogs of 10 biglaaically, .t 1t
m"a?eﬂ%% %ro??/%élplt%e%alo%?ﬁtel?ésl %%rgeoe s(i)é?a rﬁolggulesgvg%] E\:/ghichathey %

Wi.g%%r A81941 PYNISS, @RIR0QAIFES ek EAMP VNS 4 BrIBIEBN@BHIORr has been

rugs that are, for example, more or less potent forms of the ligand. (See,

ch@ddtetiiRds0m (19210 Bigrdeehnalngydet i@ hyegbnthnatoria ahemnistiy used.
is the science of synthesizing and testing compounds for bioactivity en .
masagimstethdicirorrssoyedrie, fircabimebanibod erBchr sFWRIRE aRlgcted or rationally
materials more quickly and 15 inexpensively. than was formerl ssibl .

se Rt PEA B osibn S50 Kb HAIBTA AR AR Sl g the agent i
intimately related in recent years dye todthe development of APREOAFEESBN of the

O@Bﬁﬁ?ﬂé&%ﬁ%@&%‘r}gfeﬁﬁn%o%le %gl%?%gg%g discovery. (See e.g., US Pat.

protein 98 (R 384:143 0 2 RER D PEit3 3 14/ Sina e 2 BEBACH): I 8egents is
of molecular modeling as a tool for rational drug design and combinatorial

hm20schemistyibas Bramaticalytide reatththuialttithey athvegrooticbraguatan organism.
graphics. Not only is it possible to view molecules on computer screens in )
threerdimedsionmben itgenaliscpédeiblettarlinrelethd prersiEnsASYen the agent is
macromolecules such as enzymes and receptors and rationeﬂye e i

S R i S
e Ao S URE ISP IR AR LR M AR RN sclecod o
rationally designed by utilizing the peptide sequences that make up the contact sites of the
binding partner with the protein of the invention. For example, 2 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 derivativés, 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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WO 2007/145466PCT/KR2007/002848 pharmaceutical companies have

co%t%og}lgg&lgng groups devoted to rational drug design. Mo 2007/002848

Simulations Inc. (www.msi.com), for example, sells several sophisticated

programs that allow a user to start from an amino acid sequence, build a

two or three-dimensional model of the protein or polypeptide, compare it

to other two and three-dimensional models, and analyze 5 the interactions
pepfido ngpais ndshe ingstandepe ptideepeveth withg stuliprd rsich ahmo el splwBah phase)

time. Accordingly, in some embodiments of the invention, software is used
pesidomiptrsifegieieds: the lauBn kiR andmilétires Brabie reqeding these

therewith (cqllective r?‘%red o as "bindin artnerls" &G anti;lpr?t({ein thesi
PeRAIEOdRES), Bhd FAGIFAATS ol disivAIBE B the st MOTREuIBLaRI Sther  SYnests

in%ﬁ%?&%%%nsalt'ﬁh ASRERNYES RS RIRGMUNElGS and ChemiLals: SRt systems.

apeutic 10 interactions can be predicted and designed. (Seé
TIRGIpEISEs 1998) séhiangticEnpnraingdews Reasiial ipage s encoded amino
Tempczyk et al. (1997), Molecular Simulations Inc. Solutions April; and
acBeteahobd 1R98Molecular Simulations Inc. Case Notes (August 1998) for
a discussion of molecular modeling). 0. Gene Therapy 15In another

embéantientlgeneficerrirapl BarPiets By deighfsa S HBPHS datRRRgreactive With
biological and pathologic processes associated. with the protein's function
crijicy) é)eﬁmﬂ?_SﬁﬂQ% L e%?i eell;%ve:nu%]%ooracthe bmH}rLlj% %gﬁngr,geﬁ% H0EIRd above,

INg 1hto a cancero
antonaiey i€ ”&&Qiﬂ&a&&%ﬁﬁm&%wﬁ@ﬂ allqpiet lﬁﬁﬁ%ﬁ’cﬁﬂ@%ﬁ&ﬁh%@h peptides,
sequences of SEQ ID'NO: 2, or alternatively a gene construct comprising
Al RTiealith e pRAscading faginn of Bk QriieNQif thoperablyrlinkéd binding
to a promoter or enhancer 20 element such that expression of said .
pavigheimeatst sosbpprassidnbyf haidnthndes. arforivberesaisadidiplosoir emntact sites
enhancer element is a promoter or enhancer element modulating said
ingeleddo tknsepciation ot papisth i esenbuy M BRdRe KRsirg PaERF”
protein can be directed from any suitable promoter .. the human . . .
ey torhBGLIEATEL (R IR O 5 SO GF P o I actvty of

romoters)..and requlated:| ' ' ' ulatQmvel d
R P R s s et

bait for two hybrid screening and identification of potential associated molecules. Use of such

fragments will significantly increase the specificity of the screening as opposed to using the full-
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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desired, enhancers known to preferentially direct gene expression in
neu%b%u%l;g“%glls, or B cells may be used to direct the expre.'=1$('E(}J/'k£a&/002848
enhancers used could include, without limitation, those that are
characterized as tissue or cell specific in their expression. Alternatively, if
a genomic clone of LBFL313 is used as a therapeutic construct (for
example, following its isolation by hybridization with the nucleic acid
bimiple gute@fihe bevsadonmiehdaibdibatpoabintegutaficnicpaycdsecrrsdiatged with the
by the cognate regulatory sequences or, if desired, by regulatory
prefegUefivetoderidedtiydin a heterologous source, including any of the
promoters or regulator ,elemengs describegh%bov . Insertion of the

consf‘rﬁ&??ﬁtBeéeE’ar?cé? & BT I 8 FRO MpTEE G Sh VI8, o exgl%nbﬁréah:lssir%ﬁ need of
mg'gula%iwr%lf%rfﬁﬁgwldcg 8}‘{;& %‘é&'&fs{}%&‘gg%Qﬁiﬁt%s%baeﬁ%lk?gﬁ%ﬁﬁ@%m The
uses. Thus, the methods of the present invention aré readily applicable to

redifferentdarms alasnadharmaruitbasyherecells awesgeneiically. madifieention is
ex vivo and then administered to a host or where the gene modification is
pagendatiedeinl vivoesingreny dffmmambeieds suitable methods involving
vectors especially suitable to such therapies. 15Retroviral vectors,
aderRathelbgisetarncasien ek dRiatealaray VICRIRoBFBimERFisesabighsproduce a
with the appropriate tropism for cells likely to be involved in cancer (for_ . .
SRS Uil O oS P R A4 B S S  y ygsed it
r a therapeutic gene consiruct. rOUSV: ' TOCESS
°efé?r "‘é%r’lrmﬁe?é%ﬁpﬁ%’%%a'(cgfz%ﬁ?%%%ﬁzg of)%%%ﬁgtsge%%%%%%tg&m% °
wﬁéﬁzﬁ{e kB eBidek (@QQT@%@M@QWQWS For instance, pancreatic cancer
127(31-32):1623-1624; 20 Mezzina and Danos (2002), Trends Genet.
m8j24eLp2h6itk0 sedeiatc (ROR)GurmGeteed hprth d81utivtatfeféngmy that reduce
Verma (2001), Annu. Rev Genomics Hum. Genet. 2:177-211). Retroviral
onelotdrthaiepantionaiy wetkaefdhsiawainh Faheibetingsd M clinical
settings (Anderson et al. (1995), U.S. Patent No. 5,399,346). Non-vjral
appr&gé’ﬁh%qﬁa‘ifé@opﬁ?% Hfgf}gﬁ)’?o?%%ﬁrﬁ BUTIEHER of )g?%lerr)lgeu?llé BReRtaneous.
. Into cells atherwise predicted 1 e . ernativelv. or
O A O OO D Ce (e i By matvey
cFERSANET 1 i ARiked fi8n Wi e TRl. 1 988)erdl BikeChene. 263idAAMiABREA will be
Wu et al. (1989), J. Biol. Chem. 264:16985-16987). For example, a gene
depeyde: inisadcast jnkalshnant orighieoT toetkblpikipt eotior, concurrent treatment, if any,
asialorosonucoid polylysine conjugation, or, less preferably, microinjection
fienuiercy ofgieahvonditdtis Brare ahibopitet ff6ifidds of application
described above, the therapeutic nucleic acid construct isi%referabl

applicdhePTREEItB GRHNG CARS BB ST BRSIMBIE By e Shy. fuore agents that
L B R S e ot s s
xgry:rﬁgﬁﬁﬁﬁmﬁaﬁ‘ﬂ%al 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 addiion to the pharmacologically active agent, the compositions of the present

34



a1

10

15

20

10Transgenic animals containing mutant, knock-out or modified genes
corr j the cDNA sequence of SEQ ED NO: 1, or the OB%Q
read?ﬁg ra?r}r{}egﬁcoding the polypeptide sequence of SEQ ID NP D2, 0r007/002848
fragments thereof having a consecutive sequence of at least about 3, 4, 5,
6, 10, 15, 20, 25, 30, 35 or more amino acid residues, are also included in
the invention. Transeenic animals are genetically modified animals into
invenitin reep rehinantuexog eheusace b adlpnecgebieticaniate dalipasifie excipients and
experimentally transferred. Such genetic material is often referred to as a
amgilmiogeeich hedliveiel erewerine & 1bh eelise granpavulicint praprgbare hich can be
form of SEQ ID.NQ: 1, may be integrated either at a locus_ of a geno
G2 duitpsd i

usihBPerTREE PASRSY SIS ARiIPE Gt A S hor SHRR G SROReRy o parenieral
o907 18,00 TALIREUS (RIS FNSAENG. TG ANROSIS LGNS Fom, ro
(0] ome of t

nucileic acid sequences derive from the gen € same Species

exemdRohadifierent sRreiesthandbe, sagas.at temaraetanitiidounds!Bs appropriate
some embodiments, transgenic animals in which all or a portion of a gene

oilyoiffpeitin gusSteayibhy M) e isddetéteoetays hignberigiopbitd sbivtntse galsel:s include
where the gene corresponding to SEQ ID NO: | contains one or more

fatbytroits, fEnecemmple grasam aPdxoh 8y IRPEn SN ek segisiafonsatRlentdsl oleate or

.may be deleted. Alternatively, less than the entire gene may be deleted.

o]
RS 200 FAERRACBISE K RSB PRI Ao “WRIRGTE cVBRD mresse the
Vigc%csj/%eg trtgg Eﬁ%?s?oﬂe{%ﬁﬂe,s‘Po?%%%ﬁf‘e?t?omnég}%%éﬁ&'%Qlﬂx ose, sorbitol,

I
modified versio a protein of the invention.  The term "germ cell line

arliAISRSRIG aNipabEale s dQuafansa e ARBE inwRiEhi 1R, dapelitnes can also be

alteration or genetic information was introduced into a germ line cell,
ustherehyc asnferr thg dpdhefabilitivafythecttensdenic animal to transfer the
genetic information to offspring. If such offspring in fact possess some or

all of Fhahmeratroticol Ferulieividim SIRHNih afHisE R RsIraHagdpithe nvention
animals  The alteration or geneﬁic inforggti n,m%}/ he for ian %ﬁ tH(—:;[hr ‘ ¢
g e AT TIPSR PRI ol el tree s o
articular individual recipi e ic. 10 informati dye . .
G R A
ingRRGHaY be expressed differently than the native gene.

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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Transgenic animals can be produced by a variety of different methods
incll{glpg)g%qﬂgﬁction, electroporation, microinjection, gene targlgéi{]/g}(g%7[002848
embryonic stem cells and recombinant viral and retroviral infection (see,
e.g.,1 5.S. Patent No. 4,736,866; U.S. Patent No. 5,602,307; Mullins etal.
(1993), Hypertension 22: 630-633; Brenin et al, (1997), Surg. Oncol. 6:
99-110; Recombinant Gene Expression Protocols (Methods in Molecular
Biol 0 \R Afimn AT i g, TlndousaryNJ, 1997). A
number of recombinant or transgenic mice have been produced, including
thosEDfHIEPS Bk pHsa et abnhsre grspEdatRY seimehcbug) Ssizatand Nembinatorial
4,736,866); express simian SV40 T- 20 antigen (U.S. Patent No. )
CHEHSe on BOORACR AT oW JESABHEH FRBTIGHEN FRGIR 9 R 17 i spects of
. - h7 ; ipi inergic,dysfunction (U.S, .
ST, o S S O BN OEHRE ! Pcreic cance
treR@tigipatesi i |0Rg MassUeteRY AbilppriBatantNG ReMBEARINMIRRIMMS a first
greater similarity to the conditions existing in naturally occurring
peptidheiittewsi dishages{phs. PagentoNnteHI 209 36)thvéatredic peptidpacityfine the
to mediate cellular WO 2007/145466PCT/KR2007/002848 adhesion (U.S.
reqURMING 05 602080 PRDHdese J4ith BelirelBrswanth optiee Gerrat GRrttarmepare an

al. (1996), Genetics 143: 1753-1760); or, are capahle of generating a fully

oA A0 oSBT REHFY 1186 PP AR o0 e S cdutrements.

ice and rats_remain. th ima|s,of. choice far m Ni ) £

e T 18 e BT inctona o o

bid1SEI ST RAHMEBIYPaB SRESH S TARS AL BIR DI BRACHMES Iy & BRBRhey interact (e.g.,
successfully utilized in a variety of non-mtuine animals, including sheep,

agomiats , apigsoagsndatsnmomkdaysn chimparzaesn damstbes arabhitsxeomis, more or
and guinea pigs (see, e.g., Kim et al. (1997), Mol. Reprod. Dev 46:

less1 5oB26; fomrrd abiribe(1398Y; Reprod.aNutFotrsn 38 98b0-Fiz; Besfiselogy 9:19-21).
(1994), Reprod. Feral. Dev, 6: 6%-2}%31; Schnieke et al. (1997l)é]§é:ien§,e .

Coptinglgsalahomishy SloaiENn of G871 AN SeiinpsogRiags for bioactivity en

nd0€ Methad ol ntiodyetion of puslsie adiragments I reeambinAieduiciy and
competent mammalian cells can be by any method which favors

in&QstraRsiormatianofomidiipIgJakeleic acikhmolesy!ass:RetalethI9aREHEE Shemistry
for producing transgenic animals are readily available to one skilled in the

haast bieohid ingrth ndisatag wedsdh 1. ScRatgntdNmeSx 82, d4d3rmethkhiSof approaches in
Patent No. 155,602,307, 0. Diagnostic Methods

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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As the genes and proteins of the invention are differentially expressed in
pan%%azt'i)%(;ﬁg&%r tissues compared to non-cancerous pancreag&ti/ﬁ%%mms 48
the genes and proteins of the invention may be used to diagnose or
monitor pancreatic cancer, to track disease progression, or 20 to
differentiate pancreatic tissue from non-cancerous pancreatic tissue
samples. One means of diagnosing cancer using the nucleic acid
phinaleetiel clopipisias eiihedpyartiondmalyegroliaiametdtssua-dtomiliving design.
subjects.  Assays to detect nucleic acid or protein molecules of the
Matneahtid¥imuafi e imaniyvawvaitebfor it SRypickd, asiaysvioalnuuglgigieattd programs
molecules include hybridization or PCR based WO , )
thap gty 2 Bses fptary P IDROHIOR EAS SestRats, Bl edrasedheetofimpgnsional model of

detection of proteins, polypeptides gr tides af the invention include th

L B BISGe & TR ‘e aTAe Tor A SHch S TUReFbIAGTRG: o0 alyee

thPRRRYH G of SRR &&éﬁ“&r&éﬁ!&l&lﬁ@&' Sith 2 HRRCEHRRGMANHRLE A deal time.
Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1988). In

Adpsedarsad iemhed imnenBmassaySial noaftied-eattwith ib apar ep dake8endlss of the
Generally, the diagnostics of the invention can be classified according to

inwwhigth errtihere anidottiolrsntas tailicleieca it smpitoteivllediely asgayedStnee "binding
diagnostic assays detect mutations orgqolymorphisms in the invention

PafpRTeic- 8 ST POt HRRTEes e ot B S TcdBTRS Re Platsirs tprafes with

diagnastic assays identify and distinguish defects in protein activity 0 .
O RRE o GBt R RIS BT 2o SUPBIGHhrsT (iy "erspeuti

mt[c?ﬁﬁmgl %ﬁrm)% E%Sio?éd%\é%@&&h‘f(@e@a&ﬁiﬂd@ ?1 %@ﬁ%ﬁy]ﬁgﬂz@eﬁng News

from a disease, such as cancer, or by detecting a level of RNA or protein

Ddeaesteshorganismpthak isrdifferenythanReudigsnismet utfesgdsasm dril; and
disease. Additionally, the manufacture of kits that incorporate the reagents

Buidofiélao8s dserided Sititatiesdiowiitgeehifiotithsatst StPa8) tboalhodiskassion of
the rapid detection and identification of aberrations in protein activity or

mogsgajasiadsHi@nplated. The diagnostic kits can include a nucleic acid

prob§ o; an igtibodz or combinations thereof, which specifically detect a

mut ention protein or a nucleic acid probe or an antibody
or cqmbipaienshetaal, Which.GaaAs vsed o detrming R ayshal RN Mological
or protein expression of one or more invention 20 protein. The detection

anBOMPERENY plthess kilsowilty picalinbesupplierhibicanakinaionyvitiTeR&omprises
or more of the following reagents. A support capable of absorbing or

inwthiepyise bicmlicryoDN]IRNApoOr@Isitedn suilbdivers recieipphethribirilalbler at least a
supports include membranes of nitrocellulose, nylon or derivatized nylon

POHAR CARDB SEMaRatT 2ERIY D¥Riih B ASHAY Blpa StRfety ialg sgprising all or a
portos i T P I R S o R SR U N 51 BHIS 3t 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 appropriaiec mammalian regulatory element. For example, if
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WO 2007/145466PCT/KR2007/002848 amplification enzymes, and
non-human polynucleotides like calf-thymus or salmon-sperm DNA can b
sup&éé%wt]ﬁ%%g Kits. Useful nucleic acid-based diagnosticlf(e:g %%3 02848
include, but are not limited to, direct DNA sequencing, gradient gel
electrophoresis, Southern Blot analysis, single-stranded 5 confirmation
analysis (SSCA), RNAse protection assay, dot blot analysis, nucleic acid
desiplitigatieersatielens pe giic-RER1BNEcoMBIRAEgNS At BSRaRP @A e Sells, or B
The starting point for these analyses is isolated or purified nucleic acid
celtormay bielogichltsadinpie. thdsecprismplatétahathissere bisdsiesidonldude, without
provide a good sample source. The nucleic acid is extracted from the

ligitetipne dhebtaitie A REN BT DR Hififiehtiel tedRfitieiBulsias expression.

he Pol Chain 10 Reacti R) using primers. Those of SKil i
A TR oS et e Ter CETARARG revect Uor exampl,

foEB%ﬁEQ € Qb1RelyY 'i%’%&%ﬁ%!f&x@%’tﬁi QR AeRAdE ﬁ?&?&ﬁ@@%&%t%@fgg Yescribed

nown in the art can be employed with this aspect of the invention. On
atRaslicaiiambadinant akpetyusientide aiiay sdsulkiewni@fences or, if desired, by
GenechipsTM, and has been generally described in US Patent 5,143,854;
reRQGTopublipatioes dAQ @0fiE0 Z0hatroB B8R &S Mavidies anetyfohtapeimoters or
and conjugation techniques are known by those skilled in the art and can
re @%@&ﬁ%&?&ﬁ&ﬁ%@é&?@‘é’&d assays. There are several ways to
produce Iabelg%nucle%c acjdts for hgbridizaﬂon or PCIlQ E\%Udingé utnot o
limiteB B8 Bligotab et IR B ASEIRN. SRa TB5SHRG, Sr PER ¢, for example using
« JRRIfication sing8-labsled RUGlSAIdE, AfLErRRtiRiNR AUBICISACKes. Thus, the
encoding an invention protein can be cloned into a vector for the
mBHRAY QR Of Bl ShieRiA feokediBugihhNesiers Arsdavit i hegait, @eeapy, either
commercially available, and can be used to synthesize RNA probes in
whetrodelfsateliiortofadip ayodibptiatey RN dlytnatiagessret asalipsl rovigRahe gene
and labeled nucleotides. A number of companies such as Pharmacia _
mpiifisairrrrseandvria? K.Yy HsHe gaY (RISl suile By igratdne vectors
Corp, (Cleveland, OH).supply commercial kits and protocols for these
esﬁ?S@QHﬁ?’é@%%ﬁﬂé‘ﬂﬁg eﬁ%ﬁ%’ molecules or labels include those WO

200742 900P G LK R 20N 4092848 18AI0MNGIIES SREIMES: HIERCE other viral

chemilurninescent, or chromogenic agents, as well as, substrates,

vEaCtors, INhiparpriiagratieP#HJas andithelike involfeprefesigsts (for example,
protein-based diagnostic, antibodies of the invention are attached to a

eitipfiartéiameyderestdmay yeheteinsteplabakty of ertifodichanpeatiagient construct.
to distinct regions of )

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 er al. (2002) Curr. Gene Ther.

2:161-171; Pfeifer and Verma (2001), 4nnu. 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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5 the support that do not overlap with each other, Those of skill in the art
will readilx_”rﬁcszo nize available assays that are protein-based diagnostics.
Proteins are obtained from biological samples and are labeled By T/KR2007/002848
conventional approaches (e.g., radioactivity, colorimetrically, or
fluorescently). Employing labeled standards of a known concentration of
mutant and/or wild-type invention protein, an investigator can accurately
cafi@fe (Pesorkther coNCRNURL0nraf tha l DHay artionIPotein ifr arsanpis, ankiol. Chem.
from this information can assess the expression level of the particular form
265 tHe priotein: BonweritioHBMaethbids iGdensitdm e 0880 Berusepie, a gene
more accurately determine the concentration or expression level of such _
Mt oReidnHREe a i oA CHIS BreRI_ oTe ety iU RGBS ATE IERPIBIER)§ Polylysine
known to those of %I%! in the art .of high thoulgihPu diagnostic analysis. As
016G

coaleut%%fleoéi ’aqrrfme/sés, pﬁﬁy a Jrel%lg%%cgtrlrﬂayufle(ﬁ%rs} KRS tﬁoflﬁ ‘the art can 15

be em'%idow&ig thisiRRRESE ah e LR AN SIS ANEIR: nucieic acid
arrays on the chips in an attempt to maximize antibody binding patterns

coakrelictiagnastigaiio apaiian:Aseisausse thahnuesthedategenegMiple, by injection).
detection of a polymorphism in an invention gene or protein can provide a

Halieyensisnef alsabeepmicsitikiasmadtathy iicamtyofahiseandkoditonal to a blood vessel
embodiments include the preparation of diagnostic kits comprising

sugekdrgdhe colipoiisied lurNEP£88Ktibodies, specific for a particular
polyrpqE_)hics: \éagiggtiofggsvention gene or protein. The detection component

will t n combination with one or more of the following

reagepts. ASURRRIMCARARE Y ARSAIIRYRL AthEWiReAINGING RNABbnding to the
protein will often be supplied. Available supports for this purpose include,

cIRGA aeguratdistisEhita) Wemkangs afenitcactilitnge miedirEepyBieptde sequence
nylon that can be characterized by bearing an array of

of SEQ ID NO: 2, or fragments thereof having a consecutive sequence of at least about 3, 4, 5, 6,

10, 15, 20, 25, ‘30, 35 or more amino acid residues, are also included in the invention.
Transgenic animals are genetically modified animals into which recombinant, exogenous or
cloned genetic material has been experimentally transferred. Such genetic material is often
referred to as a “transgene.”  The nucleic acid sequence of the transgene, in this case a form of
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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WO 2007/145466PCT/KR2007/002848 positively charged substituents,

and i or their equivalents. One or more enzymes, such as

Rev‘@e%gg@grg#s%gréi\gtase and/or Taq polymerase, can be furnis.helaciTr{Iﬂ"}%}OP(?f?02848

as can dNTPs, buffers, or non-human polynucleotides like calf-thymus or

salmon-sperm DNA. Results from the kit assays can be interpreted by a

healthcare provider or a diagnostic laboratory. 5Alternatively, diagnostic
exkitplaye Riagldfaghuresiandmaln tnapricatelbedyishialstiossal-dingmasis expressing a

In addition to diagnosing disease according to the presence or absence of
medidish meotiohishs, oteia aisbawsniivolving cancer result from skewed

levels of invention protein or gene in particular tissues or aberrant patterns

<

of inveRHSHprétEh B 18R B hiBHR G e R drdresiiteduipn i which the
varioys tissues, for example, a diagnosis can be made or.a disease state :
B B T LT 0 et g o8 SRR e S operety conforing
thEXBARF SRS NRRIQUS: INMEREPRPHAIRIES {R-SPGRIFC HISHERIR Yo DRURINS  1f such
of expression) a prognosis of health or disease can be made. The lévels
offepiimgeintitact prakeil sxmeessinoinivarieatiss uesérmem haatibyinditidualsy too are
as well as, individuals suffering from cancers is detejunned. These values
trapageie ¥eiverlded in a database and can be compared to values obtained
from tested individuals. Additionally, the 15 ratios or patterns of ]
expreBSRIIORA6 SEHES HBOHANPB SRS A teSResiss fidRimakig which the
is recorded in a.database. These analyses are.referred to as "disease .
o PO S Ot S LR ARGy, oy be senctic

infdeaityondl dndividuab lt&(?igjﬁ.eaﬁ?tﬁ@l‘z?st@é%ﬁ!Qlfé%fé&?ﬁﬁ%oduced gene

individual, a clinician can rapidly diagnose the presence or absence o
maliseaseredt:d hfaialgiciaaichanstipeaigin-based diagnostic techniques
described above can be used to detect the level or amount or ratio of
expréssisgenf impentloncganks prodretdinkyireatissge . of hidtegent)raettitativéncluding
Northern hybridizations, in situ analysis, immunohistochemistry, ELISA_,
tregefieliphp & o g BURECHRR VOER e HIEIONS, 18r ERARIDRS thigm cells and
e SRURL PLIeyel of expression SLRMNA O prateln for & RAHAY IBYEH O b agent o,
protein witd ype or MUtant can b rapidly WO
5 SPOTHLABAREPS TIKRATANN2BAB sleteraiped ad ior, s iBtemanenoncor. 6
ratios of expression can be ascertained. Alternatively, the invention
ooprote Rscttnbeianalyre d aasskiod 2t ohemiarsitiatMoteuBIEBIdYo gy, Vol. 62), Tuan,
unknown but which are identified based on their possession of one or
edmBranefaischerhaioyy Mgt described above. WO

20071145466PCTIKR20071002848
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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[Description of Drawings] Figure 1Figure 1 shows the predicted signal

seqL{g (igo;ﬂgssﬁgretion of LBFL313 (SEQ ED NO: 2). The anal)ﬁsé-%ﬁﬁiommozms
been done using SignallP 3.0 Server

(www.cbs.dtu.d1c/services/SignallP/). 5Figure 2Figure 2 is result of
Western analysis showing that LBFL313 is detected in culture supernatant
of cells. Figure 3Figure 3 shows the effects of LBFL313 overexpression in
addsioha@lls.drueel PMolifcretisn7iPangtA)a oty fRank|Binand gene (Clutter ef al.
invasiveness (Panel C). Figure 4Figure 4 shows the effects of LBFL313
(100@r &rqmesissibhs in Pde7allbeon Ard OmabridfcgrasiatiPnadhly) hamehn antibody response
microvessel formationégzanel B). Figure 5Figure 5 shows representative

MeSty §t T drBRIsSERé tal analysis of LBFL313 expression using

P R SRR R S R i
some instances it is preferable or even necessary to use alternative animal species. Transgenic
procedures have been successfully utilized in a variety of non-murine animals, including sheep,
goats, pigs, dogs, cats, monkeys, chimpanzees, hamsters, rabbits, cows and guinea pigs (see, e.g.,
Kim ef al. (1997), Mol. Reprod. Dev. 46: 515-526; Houdebine (1995), Reprod. Nutr. Dev. 35:
609-617; Petters (1994), Reprod. Fertil. Dev. 6: 643-645; Schnieke et al. (1997), Science 278:
2130-2133; and Amoah (1997), J. Animal Sci. 75: 578-585).

The method of introduction of nucleic acid fragments into recombination competent
mammalian cells can be by any method which favors co-transformation of multiple nucleic acid
molecules. Detailed procedures for producing 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.
5,602,307.

Q. 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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antibody on invasiveness of pancreatic cancer cell lines. 15[Best Model
Witi\%%ﬂgm&r‘ 6(gescription, it is believed that one of ordinary Skﬂkm%@%ozs 18
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
fo2flase MBpicbsscgndutiad dstéictitingf r@eysyayiipeptaizaingeptifche the invention
disclosure. EXAMPLES Example 1 Identification of Differentially
Inghygsr diseet wRNEDRP arrdrsaticant erslehtei fomat Peglent iissie Badmtessays, ete.

were derived from Korean patients and classifiled into_two groups. WO

(sespailo W d ApE RiiReg A ahory Manual Cold Spring Sfidaporatory Press,
Cé’ﬁ%hr?ﬁj bﬁ%@o‘%iaws(f% ith E)ancr%at_i%a(gegg arcinoma, The patients in
this grot I !r% i ?

, SIX men an e W%rr%en,r%gnge In émg%n tom B1-78" The -out with

appRiRie grakpOf patients had been diagnosed with normal pancreas. In
this group of three men, the patients ranged in age from 63-66.
Histaletedlyanadysiseab ghchodftladtisatiensean He s ivasffep ectortiieg anchether the
samples were segregated into either non-cancerous or cancerous

engledigstibls. a nucleic acid or protein-based assay. Some diagnostic assays detect mutations

A
1aYe%e Ys s

or polymorphisms in the invention nucleic acids or proteins, which contribute to cancerous
aberrations. Other diagnostic assays identify and distinguish defects in protein activity by
detecting a level of invention RNA or protein in a tested organism that resembles the level of
invention RNA or protein in a organism suffering from a disease, such as cancer, or by detecting
a level of RNA or protein in a tested organism that is different than an organism not suffering
from a disease.

Additionally, the manufacture of kits that incorporate the reagents and methods described
in the following embodiments so as to allow for the rapid detection and identification of
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 chafacterized by bearing an array of

positively charged substituents. One or more restriction enzymes, control reagents, buffers,
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With minor modifications, the sample preparation protocol followed the
Affy. J hip Expression Analysis Manual. Frozen tiss '
groﬁgﬁéﬁ%&fg using the Spex Certiprep 6800 Freezer Mill. Lfc\g@%\l{@ouzms
was then extracted using Trizol (Life Technologies). Next, mRNA was
isolated using the Oligotex mRNA Midi kit (Qiagen). Using 10 1-5 mg of
raRNA, double stranded cDNA was created using the Superscript Choice
angyEiesiciGihsenBRiYd hisstistiancho NSy ibeRis ol S @simedoninton-sperm DNA
T7-(dT24) oligonucleotidc. The cDNA was then phenol-chloroform
cal ki aeppted tielthebakitd: precipitated to a final concentration of 1 mg/ml.
From_2 mg of cDNA, cRNA was synthesized according to standard_

procERiELUHES S HIbHR P EPETe TR NPAIH AR R B BH f2e et dfipted to, direct
j0-16-U (Enzo Diagnostics) were added to the reaction. After.a 37C.
DI RS e "D RO R B Gl g e rences
HheReASHMIRIKitpsesoRRQiagen . darcRNAyvas then fragmented (Qeic acid
cofragmentationyk;;usff(gr: 2})%? mM Tris-,g%:@etate (pH 8.})1A;, 500 mM KOAc, 150 ve e
antiaiicMig At fosphiifiec RERmninuten Bihdhs 30hiky Hypreoached. fratimentaal point for
cRNA was hybridized on the Affymetrix Human Genome U133 set of
thenrays!lforstivéseipitdur vnisedinsOlepnadd £48G highedizhtionmvenlt Theontemplated
chips were washed and stained with Streptavidin Phycoerythrin _(SAPE%
SR NP ETOBERI TR BT HIEATHES SRUtRSns. TP BifilstRyPSidinfgracied from the

SAPE solution was.added twice with an antistreptavidin biptinylat .

(U DL o My S GO A o U Fiyerse Chan

RALAH LARAEORGIM GRRARY /082848 svhuidizatian tdheiprabeifI TS NBE methods
detected by fluorometric scanning (Hewlett Packard Gene Array Scanner).

avEiddiwiteg surminlization aadscansing]inerphicroardy wddiges, wayeaddressable array
analyzed for quality control, looking for major chip defects or abnormalities

techriojdgidizavionnsihnalt Afrebeathaning pasbatiQepestiofieerireitasarr@ype particular
Suite (v5.0), and LIMS (v3.0). SDifferential expression of,genes between

TRRE AR (S UBCHYR HEPHES B D AAEPBaE STAREWas Bistelitinsambgenerelly
e D T e RO TR o U et aia sl oo

or each gené, signal values for were déetérmined by

AffymeiHX NGRS A% Sl e 0V oo Qu RGN ISR MRS ARSEND (RN skilled in the art

detected), "Present" (=detected) or "Marginal" (=not clearly Absent or

arldresent) ealisiforaaal @enechipdeismeant. (2t sing dherdD wajeria pfodtice labeled
least 40% present call in cancerous pancreatic sample groups, a gene set

nwigs sedaistedridyiurdieatianatysBCR3 indiudiganabualoes lireredransidigfdabeting, nick
a logarithmic scale. (4) The Analysis of Variance (ANOVA) method was |

g 9By EatA2RrANsi ST SteR| wPaliipsfingiBtasah deprlidentitisstife.  Alternatively, a

nu%ieaitclszﬂ,‘(l: :eécgd%g gg I&%Jeﬁ?é)r{ %%gtgin-rchaltg eE S'cin'gl l%[g ‘Q"%'le% ?(g‘?t}ie 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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Analysis of the chip data showed that the expression of the marker
LBRIL3WaR &R Significantly up-regulated (11.13-fold, p = 0) ipCT/KR20
pancreatic adenocarcinoma samples compared to samples from norma
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.
ra@i28088icat emrAfiuN dirdcccent ChimildidBedderough cambiedinigags, as well as,
above data 20 with the GeneF,xpress Oncology DatasuiteTm of Gene
subgfpitesisefacrarahining, mAsietseuliskssaidthrlists of 228058 _at in
various malignant neoplasms, compared tQ normal cg&ntrol tissues, are

Showlh (RSB BXAHETERERE FUREAAEhgEPAREHERD Br P ORGRE Rafgeched fo 2
su\%\}}jl[())}toxlﬁda%w?&é? toi%lel@r{)fl%ﬁ%ﬁ Iﬁfpf@vgg%%tgg%xﬁﬁgﬁé%%%n?ﬁg%@@%rcﬂ%ﬁﬂc Eg?gions of

as considere € significa 2007/00284
thd BEEINEL AP RXRFRsRIoN FaE ARierMIRGd By kaMRAlePinding: te £RIP recognize
sequence fragment no. 228058 at, were validated by quantitative
aRITRE Rs{63sRaP GR ) siaiy -Hwecl adjppanftizassAyo(Eey kane Edtigi)eP GRm  biological
primers designed from the sequence information file of the specific

sapitlan amik dradnbelet (D2 oosseniiyRpb rPRIsade (€ adadipariieiarglpgen@ically, or
in each 5 RNA sampleﬁ((gtg ng of ot%I R{\IA,%Qwas assayed relatifve to an dor wild
TGRSy SpREUTeERS e ear PR SOLEHRE R Sy endor wikd-
tyr%sxl%t\%%‘ﬁ% g)?e%e\%? SaHSS QI%% Qi%re)égxg%Qﬁjt&?d&ie%gﬁﬂlléethzh&%ncentration of the
pproach provides the relative expression as measured by cycle threshold

inkehlVa iR RIHNE laraehin RN A alative: it A eRBa BN AnayThoblatspikEevel of the
Ct values. The sample panel included tissue RNAs that were analyzed on

pdtidBaSlene Ghips ptotadditionysevieral newiskiplesstivatsusreanatste used to more
analyzed on the GeneChip were used for the expression validations by
aqQURELP dRerTiRe RPPGRIEAEA €6 TR ITI eir 6§ shehiah Brinp FThess gpproaches

observed in pancreatic adengcaycingma compared (o nermal pancreatic
a15iBlSs PP BT Tab I £ E?%?%@&%%ﬂ&%% %?ﬁ% S B R PR s froughput

di-lz;lgsn%lélgc analysis. As detailed above, any addressable array technology known in the art can

f)7/002848

be employed with this aspect of the invention and display the protein arrays on the chips in an
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

nitroceliulose, nylon or derivatized nylon that can be characterized by bearing an array of
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Pathology/Morphology Fold Change Direction p value i Breast Infiltrating

Lob%z%;gg\&@a 1.64 UP 0.19 Infiltrating duct & Lobular Ca%%fﬂ%omozs 48
1.59

positively charged substituents, and GenechipsTM or their equivalents. One or more enzymes,

such as Reverse Transcriptase and/or Taq polymerase, can be furnished in the kit, as can dNTPs,
buffers, or non-human polynucleotides like calf<thymus or salmon-sperm DNA. Results from
the kit assays can be interpreted by a healthcare provider or a diagnostic laboratory.
Alternatively, diagnostic kits are manufactured and sold to private individuals for self-diagnosis.
In addition to diagnosing disease according to the presence or absence of a polymorphism,
some diseases involving cancer result from skewed levels of invention protein or gene in
particular tissues or aberrant patterns of invention protein expression. By monitoring the level
of expression in various tissues, for example, a diagnosis can be made or a disease state can be
identified. Similarly, by determining ratios of the level of expression of various invention
proteins in specific tissues (e.g., patterns of expression) a prognosis of health or disease can be
made. The levels of invention protein expression in various tissues from healthy individuals, as
well as, individuals suffering from cancers is determined. These values can be recorded in a
database and can be compared to values obtained from tested individuals. Additionally, the
ratios or patterns of expression in various tissues from both healthy and diseased individuals is
recorded in a database. These analyses are referred to as “disease state profiles" 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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determined and from this information ratios of expression can be ascertained. Alternatively, the
invention proteins to be analyzed can be family members that are currently unknown but which

are identified based on their possession of one or more of the homology regions described above.
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Duodenum Adenocarcinoma 1,69 UP 0.19 Esophagus Adenocarcinoma

1.8%&7}3§n%er Hepatocellular Carcinoma

PCT/KR2007/002848

[Description of Drawings]

Figure 1 Figure 1 shows the predicted signal sequence for secretion of
LBFL313 (SEQ ID NO: 2). The analysis has been done using SignallP 3.0 Server
(www.cbs.dtu.dk/services/SignallP/).

Figure 2 Figure 2 is result of Western analysis showing that LBFL313 is detected
in culture supernatant of cells.

Figure 3 Figure 3 shows the effects of LBFL313 overexpression in CHO cells on
cell proliferation (Panel A), motility (Panel B), and invasiveness (Panel C).

Figure 4 Figure 4 shows the effects of LBFL313 overexpression in nude mice on
tumorigenesis (Panel A) and microvessel formation (Panel B).

Figure 5 Figure 5 shows representative results of immunohistochemical analysis
of LBFL313 expression using pancreatic biopsy samples and anti—LBFLBIS antibody.

Figure 6 Figure 6 depicts graphs showing the effects of polyclonal anti-LBFL313
antibody on invasiveness of pancreatic cancer cell lines. |

[Best Mode]

Without further description, it is believed that one of ordinary skill in 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
are not to be construed as limiting in any way the remainder of the disclosure.

EXAMPLES

Example 1

Identification of Differentially Expressed mRINA in Pancreatic Adenocarcinoma

Patient tissue samples were derived from Korean patients and classified into two groups.
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1.52 UP 0.02 Lung Adenocarcinoma 1.52 UP 0.21 Ovary Mutinous
Cysiggsheiaysipoma 9.65 UP PCT/KR2007/002848

One group of consisted of patients who had been diagnosed with pancreatic adenocarcinoma.
The patients in this group, six men and three women, ranged in age from 51-70. The second
group of patients had been diagnosed with normal pancreas. In this group of three men, the
patients ranged in age from 63-66. Histological analysis of each of the tissue samples was
performed and samples were segregated into either non-cancerous or cancerous categories.

With minor modifications, the sample preparation protocol foliowed the Affymetrix
GeneChip Expression Analysis Manual. Frozen tissue was first ground to powder using the
Spex Certiprep 6800 Freezer Mill. Total .RNA was then exfracted using Trizol (Life
Technologies). Next, mRNA was isolated using the Oligotex mRNA Midi kit (Qiagen). Using
1-5 mg of mRNA, double stranded ¢cDNA was created using the SuperScript Choice system
(Gibco-BRL). First strand ¢cDNA synthesis was primed with a T7-(dT24) oligonucleotide.
The c¢cDNA was then phenol-chloroform 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.
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0 Serous Cystadenocarcinonm 2.15 UP 0.13 Pancreas Adenocarcinoma

8.62,4P0 34066 PCT/KR2007/002848

Hybridization to the probe arrays was detected by fluorometric scanning (Hewlett Packard Gene
Array Scanner). Following hybridization and scanning, the microarray images were analyzed
for quality control, looking for major chip defects or abnormalities in hybridization signal.
After all chips passed QC, Affymetrix Microarray Suite (v5.0), and LIMS (v3.0).

Differential expression of genes between the cancerous and non-cancerous pancreatic
samples was determined by using Affymetrix human GeneChip sets U133, with the following
statistical methods. (1) For each gene, signal values for U133 were determined by Affymetrix
Microarray Suite (v5.0), which also made “Absent” (=not detected), “Present” (=detected) or
“Marginal” (=not clearly Absent or Present) calls for each GeneChip element. (2) Using the
criteria of at least 40% present call in cancerous pancreatic sample groups, a gene set was
selected for further analysis. (3) All signal values were transformed to a logarithmic scale. (4)
The Analysis of Variance (ANOVA) method was used for data analysis (Steel et al., Principles
and Procedures of Statistics: ABiometrical Approach, Third Ed., McGraw-Hill, 1997).

Analysis of the chip data showed that the expression of the marker 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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The GeneChip expression results, determined by sample binding to chip sequence
fragment no. 228058 at, were validated by quantitative RT-PCR (Q-RT-PCR) using the
Tagman® assay (Perkin-Elmer). PCR primers designed from the sequence information file of
the specific Affymetrix fragment (228058 _at) were used in the assay. The target gene in each
RNA sample (ten ng of total RNA) was assayed relative to an exogenously spiked reference gene.
For this purpose, the tetracycline resistance gene was used as the exogenously added spike. This
approach provides the relative expression as measured by cycle threshold (Ct) value of the target
mRNA relative to a constant amount of Tet spike Ct values. The sample panel included tissue
RNAs that were analyzed on U133 GeneChips. In addition, several new samples that were not

analyzed on the GeneChip were used for the expression validations by Q-RT-PCR. The Q-RT-

PCR data confirms the up-regulation of LBFL313 observed in pancreatic adenocarcinoma

compared to normal pancreatic biopsy samples.

Table 1.

Expression of LBFL313 in malignant neoplasms

Tissue Pathology/Morphology Fold Change | Direction | 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 UPp 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 UP 0.03
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DOWN 0.03 Stomach Signet Ring Cell Carcinoma2,40 UP 0.03 15 WO

2004 14R40R0G T/KR2007/002848 Example 2 Cloning of Gpll-Len@thorsss
Human cDNA (LBFL3131 Corresponding to Differentially Expressed

MRNA Species

Example 2

Cloning of Full-Length | Human c¢DNA (LBFL313) Corresponding to Differentially

Expressed mRNA Species

The full length ¢cDNA having SEQ ID NO: 1 was obtained by the oligo-pulling method.
Briefly, a gene-specific oligo was designed based on the sequence of LBFL313. The oligo was
labeled with biotin and used to hybridize with 2 ug of single strand plasmid DNA (cDNA
recombinants) from a human palcenta library following the procedures of Sambrook et al. The
hybridized cDNAs were separated by streptavidin-conjugated beads and eluted by heating. The
eluted cDNA was converted to double strand plasmid DNA and used to transform E. coli cells
(DHlOB) and the longest cDNA was screened.  After positive selection was confirmed by PCR
using gene-specific primers, the cDNA clone was subjected to DNA sequencing.

The nucleotide sequence of the full-length human c¢DNAs corresponding to the
differentially regulated mRNA detected above is set forth in SEQ ID NO: 1. 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). Figure 1
shows the result of signal sequence analysis by wusing 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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The full length cDNA having SEQ ID NO: 1 was obtained by the
oligQzpulli od. 5 Briefly, a gene-specife oligo was design
on t@ﬁggﬁe%§g of LBFL313. The oligo was labeled with biotin%gr!l us%%w002848
to hybridize with 2 jig of single strand plasraid DNA (cDNA recombinants)
from a human palcenta library following the procedures of Sambrook et al.
The hybridized cDNAs were separated by streptavidin-conjugated beads
and elutéghibphsiatihgrmblet statqebdbriAdwadaomiestéa tozdodlihe stRAW transcripts
plasmid DNA and used to transform E. colt cells 10 (DI-110B) and the
thngestspoN AwBFS Grened Midtepo biny s wepieeniofes Ak pyrious human
_PCR using gene-specific primers, the cDNA clone was subjected to ..
SR BREGE (ROTHE ARt SLlanElP B e TR TNtk Rorfh GO AGom s
sponding to the differentiall | '
Sl N e T RS
HEBHNT framgvithin ﬁ%@%iﬁ%@@@&%&ﬁﬂ&@@e ot BE Q. ID:NDiS] 58t Denhart’s
nucleotides 53-640 (53-643 including the stop codon), encodes a protein
s&fil96 anding asidal Theiagmineracihsequdnte eodrespbntinghtddX SSC containing
predicted protein encoded by SEQ ID NO: 1 is set forth in SEQ ID NO: 2.
0 SHGP IS RO immaingiurgacain NeaheeiRleorhanrdptotasle Bantsimhfpr this gene,
this domain are 20 lectins. It is found jn 1 to 6 copies jn these protei
Whith dbARRLiel AP ani lispcrocg?%?%né%pg?r#gﬁes- fnar%n%lepro Epo13 clone
| et.al.(2004) GlycobioloD) 14:1247-1263). Figure 1 shows the
(égéﬁﬁo&g'g'rﬁal sequence analysis by using SignallP 3.0 Server
(www.cbs.dtu.clidservices/SignallP/). The potential signal sequence
cleavagemjir for secretion is predicted between the amino acid position
40 (Ala) and 41 (Gly). WO 2007/145466PCT/ICR2007/002848
AnalyBisduwgtisnhebi bidtwanpseteddasdd tiletermine the size of the
tuR_NA transcripts that correspond to LBFL313. A Northern blot
contairiegseiat RYiAs HONBFELS0ASsmaplifssues R used (pruardrprimer (5'-TTG
12-Lane MTN Blot, Clontech, Palo Alto, CA), and an EST containing L
28066 GTABYHSRISCHRT ABSAGETY | abrsrne g & FaRasrH slifrad reverse primer

hod and d be 5 the blot, The b hybridi i % .
o e, B0 o BB T SRR oo i, POR vas
herri A-at 42C and wash i 18 Nccording to
R oAb R B H A (AMBAIND Ol hoconding ¢

forthisarpe iRk s aPRERXRRIEH A KR dR Szt s GaHesRARGSI at 94 C for
the size of the LBFL313 clone (SFQ ID NO: 1).

2 min, and 27 cycles ; 94T for 30 sec, 50C 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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10Example 3 Production of LBFL313 Transfected Cell Lines The
codipg,r. LBFL313 was amplified by PCR using forward
(5- ﬁ%%géﬂA?T%lfCGTATAAAGGCGATGTGGAGG 35 mcorporaﬁég}ltﬁ{emmmmms
BamHI site and reverse primer (5-ACC ATC TAO AGC GAC CCA COO
GTG AGT-3) incorporating the Xbal site. PCR was 15 performed using
the TaqPlus precision DNA polymerase (Stratagene, CA) according to
(Invarmgfaotuvetiéningt Sl GB PER 4daplificaltion Iy (Sestiny Glvesdlinitial.  This selection
denaturation at 94C for 2 min, and 27 cycles ; 94C for 30 sec, 50C for 30
medizny yasfépangsth eTeMOweltty sfmdiexi8ng g doune rrmwrem%ed to isolate

PCR product was cloned into the Bam |
p%%’) plié?B?%f/ \ﬁﬂbff‘“%%%g‘% 7 ecelgl%ma nv?n ghﬁ%’ﬁffg g]{,t}:g&‘lg exgressmn Cells
WL EaP ALY %%ﬁglqy"q%ﬁglg 5@‘&9&4@&%0@@%@9 ‘i'%“&%ﬂ%é‘? 25mM beta-

confirm its primary structure. Subcontinent CHO célls were stably
ol RSHasteRawitoBEVG A05F0r sxith PEBNAS. inmyEitisAectos almnensingM  sodium
LipofectaminePLUS reagent (Invitrogen) according to manufacturer's
otthstrarctiaies . (NteM2BNAS T andfectéchcelishiviee Euitersd Inhihimss dotRaiN Q.eupeptin,
2007/145466PCT/KR2007/002848 (InV|tro n) containing 10% FBS and
Pm@%.ﬁammxg@ﬁawwr&ﬁm mrhis SetdetiansHiediEin %ageeﬁ%ﬁﬁéa 10k cut-
B e T S RS S 9 Bt o
X I [ % SDS-
SERS g S E e
PRGE, 21 MhE GTAsobitM Rk AwrdrdiRAR dmd sedivmobilooVRARsie, membrane
0.1mM PMSF and protease inhibitor Protease Inhibitors cocktalil
(NiiBippeptioy Pépstaadd, progelint it aMipaimeeciveseaigieked Gulldwen TBST buffer
media were concentrated by 10k cutoff microcon (Amicon) make up to 1
(2109 Frie. ﬂo%e’angz\@@a&«lrg@@éewéw.h&%%ﬁwm.ﬁ%ﬁ@@%ﬁz& (wfv) pon-fat

SDS loading buff tPon tides were, re olv da 1
milfys- By AUSE g8 afid 5%%65?1 oretica ||§H§%ln§l% %%Odz (Santa Cruz).

|mmoqgg&5’e AR %gg%@gi{éﬁa{)ﬁm%@ el ﬁgﬁﬁgﬂ%gcgﬂea@ﬂ -s Biotech.)

branes were or lhrin TBS buﬁer (25 raM Tris, pH 7.5; 1

aE@MdH)%Q& RO eh Ond P A sTa e contay &Wﬁ%l (b onifaEmaia protem was
Blots were then probed for overnight with anti-His I-1RP antibody (Santa

dGeae)l bmilm i ondtactivepanaderin bwiaothierceliserdtized Fpisrdvafived the prediction that
chemiluminescence (Elpis Biotech.) 15 according to the manufacturer's

LiREt- tlionendasasiernivdPigiire 2, LBFL313 protein was detected only in
culture supernatant but not in cell extract. This confirms the prediction that
LBFLﬁjxglgnl%opes a secreted protein.

Analvsis 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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Example 4 Analysis of LI3F1313 Overexpression on Cell Proliferation.

MigrgiiPneand Jpvasion 20To determine the effect of LBEL313 CT/KR2007/002848

overexpression on cell proliferation, growth rate was measured by ce

counting. In 12 well plates, 4 x 104 of cells were plated. The plates were

incubated at 37C and 5% CO2 for 12 days and the number of cells was

counted with hemocytometer every day. The result represent the mean
triphieations stansherardiefagion Db, WORO0F 545466 REFAGRLQBHODZSBuced faster

triplication. As shown in Figure 3A, in CHO cells, overexpression of

PoRereden ingivele eifter proIrbratich. SimiETeAda s aresine #MNR-1 pancreatic

CalflgieFIEgl}islh%verexpressing PANC-1 pancreatic cancer cell line. Migration

and invasion was studied by Boyden Chamber assay. Both assays were

don%éﬁhﬁoﬂ%ﬂ%&@&%&?&ﬂ%y 'ﬁ%&)&@np éﬂ%b@%‘é’ﬁ%m'ﬁg ¥ sa%?f? Sere done

(Neuroprobe). Cells were trypsinized and resuspended in trypsin inhibitor,

inSophean Bypsin THibier, (Fgmaraeluton!Theceeipamese PeNRIRLBOM Cells were

suspended to a final concentration of 2x106 cells/ml in serum free media.
iriiseiewernd etisusfehded Hartbesivarkifiled Sviiha0 tiyphistandhidmSiiaa) solution.
The chamber was assembled using polycarbonate filters (polycarbonate,

The slltirrens plsfecst sumerieshio Bira e rseastion a§idr dssaljem! in serum free
1mg/ MatrigelT t M ix (BD biosci )

o B e e D R v

wavsRensien (dxd Aaisellstusld) was g%%/ &M&%y@ﬁﬁf&%@&f e R uroprobe).

chamber was incubated at 37C an CO2 and incubation time was

Forasiediegendingyon eglldypesiarhe @ialpzeshiar RAMbiMeage ot @t hiosciences)
migration assay, for 48hr in case of CHO invasion assay and for 18hr in
weaswofd onto each filter (500 pg/filter) and air dried. Fifty pl sample of cell suspension
(1x10° cells/well) was added to the upper compartment. The chamber was incubated at 37°C
and 5% CO, and incubation time was varied depending on cell types to be analyzed: for 24hr in
case of CHO migration assay, for 48hr in case of CHO invasion assay and for 18hr in 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 L. BFL.313 QOverexpression on Tumoripenesis in Nude Mice
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15 PANC-1 migration and invasion assay. At the end of incubation, the

cell Ela%ggyggr surface of the filters were mechanically remoygpnﬁ%%%ozs 18

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

invadike rigsio gimie «frotn o€ ALBFRDL dveregression afnl Bisl@1BcoSithilar vivo were

effects were observed with LBFL313-overexpressing PANC-1 pancreatic
degermieadeelCiHe cElGRein Eitd caberpmrpgy Ity e ilanksiohipynunodeficient nude

Tumorjsepesis iﬁé\lude Mice WO 5007/14546 CT/K 2007/00{%{848

Miffe hiGTBUIEA! effects St LBETES eV e prith BAPHIREE gl 9> vector

(pgfién‘%@zt&f %@es%c%ﬁ%gx&”%% RIGGIecsHREUIaNGaUsly h*?%% 0 RANS of 3.3 x

nodeficient nude mice. Confluent CHO celfs, untransfected or
1Stalydransiested Wit bBELSIS¥actpsd RleRG 2Rk @ sMEth eI e PlRRL lank of five
were trypsinized and resuspended in PBS at a density of 3.3 x 5 107
$ celkmblfmaieillaih/CHD/0e)imak e abhthypeoseseoinjactegteubctitakagthsiynd widths
into flank of five 8 weeks old female Balb/C (nu/nu) mice. In the process of
of B roREh MPRSUESGthSWRRT WIS SfafurabTdaisravithethsulam i digor Volume =
volume was ulated wijth the formula Tumor Valume = (length) x
O St 57Ey 4 8 IR SR HERE R R HRE firpemsyed. As
analyzed. As,sh . Fi I .
o e L s bisger mor
{RrsoReibImaRk somtERl Kelivck coligdesaimine the degree of
tumor-induced angiogenesis, paraffin section of tumor xenografts were
staingd détbrante Ractdeytié mbrooloraderstbeyidgaksy, paraffin section of tumor
Paraffin-embedded tissue sections (3-5 um thickness) obtained from
XeDPRES ofesashiard oy tbrrtididiery BoparatirrsbantiPelciakmg Paraffin-embedded
rehydrated in_a _graded, ethanol (ss)erjes (%00-90-80-70-50- 0%) and %the,15 . d
t§SPESSGIHRING - E o JOIFETE N PERIEE i Hs BIBER. 0§ FRnSEYEm g feics Were de-
slide in 0.3 %.(v/v) hydr oxide § |
S b S S R B S S A o DR
pRY %ﬁlﬂ% INELAGhviyy PARRbSIONS bRRIGM B} RBRciombh il Bilie A®N3 % (v/v)
washing three times with PBS for 4 min each, the blocked sections were
hidesgeateetiriantinFaeiomyl fombohaconaRdntidddy (vohivgilbieeaticidactoh, PBS for 4
1:50 dilution) (Dako) 20 for 2 hr at RT. After 2hr, washing three times with
B8t wistent vensd siidedhereomrinbindd o Bummmkwibtngtategin FBS for

Link universal at RT, washed three times in PBS for 4 mjn eac d . )
ichbled M SFSBIB R S SO M SRS, FBH 2 I ey sotons were
. After three times washing wit ' re i ed. yithy . |
A S R B RS U Y ion
fGOUNtertaiMed A frer Ohr, 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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WO 2007/145466PCT/KR2007/002848 The number of microvessel
was@stg;mﬁg&gs described by Radro (Pat_jro el al. (2000) BIOQQ_T/
95:2637-2644). Microvessel counting was simultaneously assessed by
two independent experienced investigators using light microscopy. The
investigators were not aware of the clinicopathologic finding. The entire
section was systematically scanned, ie, field per field, at 5 x100
magriificatiorbéo dihaithevaseasvahdatingitive modtseibeb ey Rsdtdafaatios. al. (2000)
The magnification was then changed to x200 or to x400, and the

Biora 8figaira®ére viésmensslrepstins v sisieltsngvilsti anpgsrssbn twsbiedependent

of microyessels was within },h x40Q0 field. This area was defined as a hot

CXSTERIR BEFTBGERTE MBI tEOh SRS Bt ety BRFS RSt gaELTsnthgvare of the
IRa the inter-obsepyer error of microvessel counting In each hat spot
o s S T e e B e =
«fdnAgshanmingigHe 48 thedesmisfgvealeddbat Baher MicoYess@bn.  The

counts In the tumors from mice injected with LBFL313- transfected cells
mtlgaifivitiormesk tentrbhagdld (tNAA00 expe kAT tsnidniéc Atecafignessivere allowed to
tumor formation and enhanced angiogenesis by LBFL313. Example 6
repefiee (etishde fumBlyido hshagi thiBirr 31 3oineisseRlsL BAL BB futh¢arph field.  This
cDNA was amplified by PCR using forward primer (5- ) )
AT A CABECEY SR ERABATE FATEBE LGRS dftpstigators, thus
ckward primer (5- = . . . .
R e st SR BRI o S BRI 35y vestssons
piRsRerfranedysinadataciBive PIecisin BNA PAYEHRSS Figure 4B, the results
(Stratagene, CA) according to manufacturer's instruction. 20 PC
reaeafekifi ciatiohi ghye|esichvalwed toiliak dendturatiors a4 Grfiee ShjdcteaneiBOLBFL313-
cycles ; 94C for 30 see, 58C for 30 sec, 72C for 30 sec, followed by a final
trengispisibeclt 1Re Yatnoaskreontrol cells.  In vivo experiments implicate aggressive tumor

007/002848

formation and enhanced angiogenesis by LBFL313.

Example 6
Production of Polvclonal Anti-I. BFL313 Antibody

LBFL313 full length cDNA was amplified by PCR wusing forward primer (5°-
CTAAGGCCCAGCCGGCCGGGAAGATGTATGGCCCTGGA-3’) and backward primer (5-
‘CATAGGCCCCACCGGCCGAGCGACCCACGGGTGAGTT-3"). PCR x;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 ; 94C
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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The PCR product was visualized on a 1.5% TAE gel, and was gel purified,

usi &X%Q&Jean Gel DNA recovery kit (Zymo Research, C‘%‘ET/KRzoomozs 18

according to manufacturer's instruction. This WO

2007/145466PCT/KR2007/002848 purified DNA was inserted into S,fil site

of pLFG106 vector to produce recombinant LBFL313- Fc fusion protein.

pLFG106 is an expression vector containing signal sequence, Fe region of
phifred DINGwan thisteRnge §8E site thehadckiitnecofop cDpéBLde (levaitibgpen) LBF1.313-

PLFG106 also contains a thrombin recognition sequence between cloning
Fefisigndmieiegioh FRHE0 BRRIEBIFEISISIgstas Siuneplnsidnaaseeapty, Fo region of

transfected into DHFR-deficient Célél mutgor%t cell lines using ExGen

0

PSR A (T BNt B G o 0106 also
coﬁ%%@’at@%%%%%% "ﬁi&eigaoﬁeexl8&%%9&9%%%@%%@%@%‘%'15'%%%% ho I BFL313-Fe

nvitrogen, containing 800ttg/m1 of vitrogen,

epRMzeM SRR oraesks. miakledensieoiarie welgdurigoagdartacel tines using

under a concentration of 100 nM methotrexate (Sigma, MO) for 2 weeks.
EdGeRecoméipant (Birin33sFE filisiairproteiniisecetedhiftottihe sultsiraction.  Stably
media, was identified by Western blot analysis and ELISA using

trepstetiedrre Foan sdeelyd Sighrdeaid)tee MEMge (beditoestbreddiepptsining 800ug/ml
recombinant LBFL313-Fc fusion protein was performed using Raller ]

o B 6 I AT S oS o e ots wrere fter
BFL 313-Fc fusion proteins were grown in INFDM plus 2% PB e roll

BB e A SRR YR N TR B E MO IR ek

REQLAIBSAL T HIMIM3TE incithaRsihacelisvere eltwedonRaaysmandentfied by

the medium was exchanged with serum-free medium every three days.
Weathalehyisrin yidvadBOlSarwindraei inedia RasnttoibveignatheO).

centrifugation at 6,000 rpm for 10 min. To purify the recombinant

L BFUIZtgereatasicprassisteipf esfinpam ddbkd Wakfdkgiet pigebsyagnsyformed using

concentration using Concentrator, ProFlux M12 (Arnicon) througrgr[r: al

R CetMehbihm2bo BEREoHSRRIRPOEFPIRE o tepinat" ?&‘ﬂjﬁ}}%—h fusion
was then passed.t 10:ml-protein.A agarose.column (Pier. wi
R T A R o AR DR R ket i

1972 washerk AL REthe Rl 2R b Sodivma.phosphate lRufiere Theured for 5

column was then eluted with 0.1M Citrate, pH 3.0, collecting 4 5 ml
déractiohthémiedies cantatohagdeQ0vith khhifirifdd Giedpth @@rR@eandbinanCell debris in
LBFL313-Fc fusion protein containing fractions were pooled WO
haoeT¢l 48166HET MR R00F 0eR84s dridtharekak Bugifiva with ¥l emxdersiéhmin.  To

chromatography using sepharose 200HR resin (Amersham,
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 IM

Tris-HCL, pH 9.0. Recombinant LBFL313-Fc fusion protein containing fractions were pooled
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‘The C-terminal Fe was cleaved from recombinant LBFL313-Fc fusion

protei bin Cleavage Capture Kit (Novagen), and the

by I&%gﬁgygﬁe Immobilized 5 Protein A (Pierce). Briefly, rec%n%r?t 002848

LBFL313-Fc fusion protein was incubated with biotinylated thrombin at 20

t overnight. After proteolysis, biotinylated thrombin was removed by

streptayidin agarose beads. The resulting solution, mixture of recombinant
arldBRir8&3 aocdfied, wath separaiedsion passmgidgreghthrosigh |saphuined BeIRIR  resin

Immobilized Protein A column (Pierce). The purity of recombinant
(Amsriemg vhs checked on SDS-PAGE gels. 10Purified recombinant

LBFL313 was used to immunize t rabbitsallﬁii)ng standard technigques

ImmdA T BRI WS 88fie A e RS siHgURGPUTOR Rotein by
| Purification Kit-(Pi } i f 'S | ion. o
TG T T e -

pisRmoRilization Kit gRigrseldikasnwithireeombinantRunandiein W& incubated with
purified polyclonal antibody detects protein of approximately 21 kDa in 15

bivegteed ot isheconditiooedninsidiadidained dtesis, partrdated dabedircelds removed
expressing LBFL313. The specificity of the antibody was further

byierpisagtatesrse htrdiced ifarseliong sTlLiBL SO s winthipey Fk 313 and Fe,

the conditioned media of LBFL313 transfect ANC-1 cells, while there

WS R S AR RS TR TS B TRB? oﬁéggﬂ&?éc’&éafé’z\%f&&@ (Pierce).
xample 7 20Immunaohi mg £ ySi _ Xpression

B iSsu r%flg%%?%? %%%?ﬁgggeggg%gﬁé\%%%%gﬁée%%% rehydrated in

graded:sleghrlJandragnpsmeroXidaseactivityyamblocked Mt using standard

methanol containing 0 3% hydrogen peroxide at room temperature for 20
tethmgidicronmavenatigerunetreyabiivasp entotinedpinrititateiby ffemiii@PureR (A Plus)

2007/145466PCTIKR20071002848 (0.01M, pH 6.0) for 4 min. Then slides
IafcterifientisatEdtitisreevecapiding WontayasarmssoRitsH o IFIHthsTragifieation was

background non-specific,stainin The primary. antjbod

, . was . . .

PEUAEh A AR GATBPL SE6 SAtbBaY RIS AP SBstoR ke sBifofgombinan
nEre fcubated in.primary aptiRody: QYEFIARL R Sl lilCFUBREIHEMely 21 kD2 in
‘Western blots of conditioned 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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5 reaction was performed using an LSAB+ kit (DakoCytomation,

Carpirgshia, iy USA) and the recommended procedure. Finall
- 1354 : ;
slides were incupated with 3-amino-9-ethyl carbazole (DakoCy%%%ﬁ?mozms

Carpinteria, CA, USA) and counterstained with Harris hernatoxylin

solution, modified (Sigma-Aldrich, Inc., St. Louis, MO, USA). In all of

cases, immunoreactivity was observed at the cytoplasm of tumor cells. 10
(Grvieindieaolivity wasiassaisadcshyet saeremmbiim withe iftensitynaf donkey serum

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

sqietipanies e pReiEang REVSERSHG LYBIvENEtaining, respectively. The
percentage of cells stajning at different intensiti as determined,.and
fo||ov§%l?8ﬁﬁ{?iaﬁ}\7§§’i>ba’(i@&%¥§88% %'géﬁr?\gt 8 m&&é@m of 1:300.

Hscore 1) +.2 X (% of.cells stained at i J or + (%-0f

SR PR SR A TR g 8 st

r ARSI HRA [iSSH 8V REAN RlY 785k BSIREnBRWY IlCaraitesigned, reBk) and the
test. As shown in Figure 5, tumor tissues had significantly higher LBFL313

reexfeasion phardadiacarinsibn-tumdidtisswes {iehioutdit cheed)(I<@fbparbazole
Example 8 Effect of Ant -LBFL313 Antibody on Pancreatic Cancer Cell i
(e ienaienp OToatademiive et fadcortemtringl with Hatbobsaiotdn solution,

invasion of human pancreatic cancer cell lines, Boyden Chamber assay
“W%?g‘??o@égfﬁaﬁ%%‘fgcé%f’a%tiﬁ%h %gjéflsfgbdy or normal rabbit 1gG.

T

PANC-1 3, were trypsinized and resuspended in

YRR REREP LS ALV BORH/ ARHEEP CTHK RZIGIHOSI2BABIng was scored as 0,

1, 2, and 3 corresponding to the presence of negative, weak, intermediate, and strong brown
staining, respectively. The percentage of cells staining at different intensities was determined,
and following formula was applied: H-score = (% of cells stained at intensity score 1) +2 X (%
of cells stained at intensity score 2) + 3 X (% of cells stained at intensity score 3). The H-
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-LBF1313 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 [gG. 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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solution. The cells were pelleted and suspended in serum free media in

pre P 6? antiLBFL313 antibody, or normal rabbit IgG t inal

coni%e%%%({?{)lﬁsg 1-5x106 cells/ml. The lower wells of the chamtglgeér’r \{vi%%g 071002848

filled with 30 pl of standard media. The chamber was assembled using

polycarbonate filters of 8 urn diameter pore size (Neuroprobe) coated on

the 5 upperside with 1 mg/ml of MatrigelTM Basement Membrane Matrix
sqBibhiostie rebs)vdrityelleaticell suspadsicin wamaddehtdithn yppenice of PBS, anti-

compartment. The chamber incubated at 37 t and 5% CO2 for 24hr. At the
LBREUBimatibedior: thereellsabhithe G gper Sostarsmeshtrasifners wérd 0° cells/ml.  The

removed. Filters were fixed in methanol and stained in

mechanicall )

LS i BT SB[ S BB B iR dect BN was
ield (100x) was, counted under the Jight 10 microscope (Olympus). Each

o B B O A R R Pl on

uﬁ!ﬂﬁ&gmfﬁ%@/ﬁlwﬁmi%ﬂi%%@ﬁ%@émw@@i%ﬁ?_&&%@e|| Fifty ul
ines in a dose-dependent manner. Similar effects were observed in

ofjasiriugenden cell hies] AGRe: angdN8omphidbaitial Bppticabiléy]hitthalighd7 C and
the present invention has been described in detail with reference to

S¥xaRmpies 2bovelit e mmdarSiverebatian it cesmadlificanprissedach @ hfaBliers were

without departing from the spirit of the invention. Accordingly, the . i
DRRREATEHY S TROES oy s fﬁ@?ﬁf&f&iﬁbf&fﬁﬁ@? e phiBrticpsaxfn modified
lications and-publication re{err in thi 2 plicati e i :
IR, B R S TR R A mcer e i

nGOTROSIINRLARINOSING PANETRALIGSARREES HERALOMPISaH a1 isataled 6, anti-
nucleic acid molecule selected from the group consisting of (a) an isolated
LBOCRIG asithsupletetevebnipising SEQIVENMOflbpapisateddd aucteiell lines in a
acid molecule encoding SEQ ID NO: 2, (c) an isolated nucleic acid
desoidspsieiehhmensode Simproteiisehat pseerlsrasebihigastitcepzngs ¢pfhdines, AGS and
exhibits at least about 95% nucleotide sequence identity over the entire
ntiguous sequence of SEQ ID NO: 1, and (d) an isolated nucleic acid

olecule comprising he complement of a nucleic acid molecule of (a), (b)
i

e composition according to claim 1, wherein the nucleic acid
mOIe%llﬁough the present invention 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. Al cited
patents, patent applications and publications referred to in this application are herein

incorporated by reference in their entirety.
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comprises nucleotides 53-640 of SEQ ID NO: I. The composition
according to claim | wherein the nucleic acid molecule comprises
nucleotides 53-643 of SEQ ID NO: 1. 15 4. The composition according to MCSLLP
claim I. wherein the nucleic acid molecule consists of nucleotides 53-643
of SEQ ID NO: 1. 5. A composition for diagnosing pancreatic cancers,
which comprises a vector 20 containing an isolated nucleic acid molecule
selected from the group consisting[off (@hags]isolated nucleic acid
molecule comprising SEQ ID NO:1, (b) an isolated nucleic acid molecule
1.encoding GipQsiBoN @2, dE)eansiselajedt ruacleicacidnolatHecthiaprises an isolated
encodes a protein that is expressed in cancer and that exhibits at least
nahoot@sbemilslebtisdcstgliéooe ibegitpoventie entire ¢ontigusilsted nucleic acid
sequence of SEQ ID NO:1, and (d) an isolated nucleic 61 MCSLLP acid
mpdestebsuke wonmrgiig thEcdifpleripmrofsalated eiccididavidlecollecofe(a)cfiding SEQ
or (c). 6. A composition for diagnosing pancreatic cancers, which
I dipHsée) amblAtshandhostasad] matesidented trevlaamntidoldtedis expressed in

nucleic acid molecule selected from the group S _
cancer and that exhibits at least about 95% nucleotide sequence identity over the entire

contiguous sequence of SEQ ID NO: 1, and (d) an isolated nucleic acid molecule

comprising the complement of a nucleic acid molecule of (a), (b) or (c).

2. The composition according to claim 1, wherein the nucleic acid molecule

comprises nucleotides 53-640 of SEQ ID NO: 1.

3. The composition according to claim 1, wherein the nucleic acid molecule

comprises nucleotides 53-643 of SEQ ID NO: 1.

4. The composition according to claim 1, wherein the nucleic acid molecule consists

of nucleotides 53-643 of SEQ ID NO: 1.

5. A composition for diagnosing pancreatic cancers, which comprises a vector
containing an isolated nucleic acid molecule selected from the group consisting of: (a) an
1solated nucleic acid molecule comprising SEQ ID NO:1, (b) an isolated nucleic acid
molecule encoding SEQ ID NO:2, (¢) an isolated nucleic acid molecule that encodes a
protein that is expressed in cancer and that exhibits at least about 95% nucleotide sequence

identity over the entire contiguous sequence of SEQ ID NO:1, and (d) an isolated nucleic
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6 consisting of: (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 molecule that encodes a protein that is expressed in MCSLLP
cancer and that exhibits at least about 95% nucleotide sequence identity

over the entire contiguous sequence of SEQ Il) NO:1, and (d) an isolated

nucleic acid molecule comprising the complement of a nucleic acid

ac?t? !HS’!?&HE%% i’sm .ﬁ{e(gg)m7leA 88{%‘?8%'38 eizzogcqj? gxrcl)?escl{{% %T’l?a N S%r (c).
cancers, which comptises an isolated polypeptide or protein selectéd from
the group consisting of a protein comprising the amino acid sequence of

SEQ ID NO: 2 and a protein having at least about 95<_>/<_) amino acid 1;_
6.--)Sequense idepiity withieEQHh _%&reﬁi.@&ﬁ@&%@ﬁ%o%@%&s MY on-human

or treating pancreatic cancers, which comprises an isolated antibody or

hAntegnrRivfingantbadyfagmentdhatRinds t9.aniqlaiad RAVREPHIR the group

selected from the group consisting of a protein comprising the amino acid

cotBisestiencepf AR IRNQudidade; preisischayinch#kIsast 8beptB5%0:1, (b) an
amino acid sequence identity with SEQ ID NO: 2.

isolated nucleic acid molecule encoding SEQ ID NO:2, (¢) an isolated nucleic acid

molecule that encodes a protein that is expressed in cancer and that exhibits at least about

95% nucleotide sequence identity over the entire contiguous sequence of SEQ ID NO:1,

and (d) an isolated nucleic acid molecule comprising the complement of a nucleic acid

molecule of (a), (b) or (¢).

7. A composition for diagnosing pancreatic cancers, which comprises an isolated
polypeptide or protein selected from the group consisting of a protein comprising the
amino acid sequence of SEQ ID NO: 2 and a protein having at least about 95% amino acid

sequence identity with SEQ ID NO: 2.

8. A composition for diagnosing or treating pancreatic cancers, which comprises
an isolated antibody or antigen-binding antibody fragment that binds to an isolated
polypeptide selected from the group consisting of a protein comprising the amino acid
sequence of SEQ ID NO: 2 and a protein having at least about 95% amino acid sequence

identity with SEQ ID NO: 2.
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