Cancer biomarker and the use thereof Cross-reference to related application [0001].This
application claims benefit of, and priority from, Singapore patent application No. 200904976-8,
filed on 23 July 2009 the contents of which are hereby incorporated herein by reference. Field
of the Invention [0002].The present |nvent|on relates to diagnostic or prognostic biomarker or
biomarkers for screening or detéefinaedi g A8 ASEAIRHeR)t [0003].Gastric cancer
or stomach cancer refers to tumors that develop in the lower part of the esophagus, in the
stomach or in the permst part of the sm |I |nt stln_e Gastric cancer is a leading cause of
cancer-related desHrwortdw: A FRESEOHETATON New cases are belng diagnosed

yearly (Lam, 0, S Prote SC|I l. 2008 2182228 aI5
survival rate g a}%a d 20% f Tt 3paﬁ%ﬁ§%ggg& %20‘9” oA é/oreOncol

- 2006;24: 2137{;&192nltnmm!statgml|®d}reﬁ@@ﬁ@é&?ﬁtﬁe@mm@N\/@Stdutyaﬁafﬂaﬁternqmb@nﬁatcﬁns

had been rep%ﬁg 1L 1SS %tn]%étﬁgpﬁgamgtgﬁ (ljg]tg%mréand prognosis of the disease,

probably resultlng rom the erences in gastric cancer epidemiology, staging systems and
treatments (Davis, P. A., Japanese journal of clinical oncology 2000, 30, 463-464). Early
detection is belle\ﬁg[g)otfelaehﬁym%dn the management of gastrlc cancer. Population
screening by jgﬁgacopyl duced in Japan a d other ast ountries leads to alm st 70%
of gastric can hg dlaé[ PR IJ%‘fﬁa b Qgﬁt m f%%??t ) |r9r\/VB§t'gH?S
countries whebdoscagiesting bemaine & dsivee{eéaningghdeteatidrCifumsTifeddeveEngland journal
of medicine 2007, 357, 1863-1865). However the cost effectiveness of population screening in
other countries apart from Japan and Korea remains questionable. Screening of high risk
subjects may be Batkoeamnddlitve (Yeoh, K. G., Journal of gastroenterology and hepatology
2007, 22, 970-972. 1 Leung, W. K., et al, The lancet oncology 2008, 9, 279-287). However,

tﬂeteI is currgr[gxom] SpeCif:Gbﬁ%%&ﬂﬁ@V@H@&kb?tmaéﬁdeﬁ%f@% ametrbt@taaﬂ@&aemsis in
the clinic and t mon marker uc s,CA rotein antigen,

I/, carcinoemBr ‘?5% | P% R)e&%p fﬁ%é%s:[fi’f\a'/é rg ?393 geté%gﬁﬁﬁtgf’ég isa
need to find béttesmalciotiat nea@erdri {003 i eeietaliiad ttauee mhcmmemllatad Gadib-9,
CA72-4 and Ry i 09 Jdaayaiely 6 g‘%l@?@éﬁ%%%‘é‘& 195 %%Srh Sée%erifé%g‘

recent review summarlzed e tumor ma er sensitivity in gastric cance Cthﬂ I

CEA at 16% t6L68% KcHAol9 aB26% Pé@@%&tﬁ@ﬂ\?éﬂ@latzﬂ@% ® Qi%&ﬁﬂerﬂ hg. giobal

Rocken, C., EJIapganjau(ag! @t@ﬂétfg%mo'm%QEQﬁq%wQQ% With 8445858 60%
specificity of these markers was not defined 2-5¥ruvate kinase (M2-PK), described as

tumor-associats8MAESHolic $hafker HRAIss! ARRIREP far @é%tﬁ%“&&ﬂfé?@@@&tﬁﬁ
with the sensithétyeand m@em&smmeaamﬁ%tmﬁm a3 3RUNtecPbetEBPREUE S

(Kumar, Y., e naI troentero gy & hepatolagy 2007, 19, 265-2764
Haltjrdt P. D etﬁlgtlzﬁl gn% rrese f%h J@Gg W@gg%{%eméh%(a&ﬁase? aP f ?%a]ncer
research 19999$9Lt18@9‘r88&the @lé‘laeeabe%mmwgdsrtmrmmmﬂ@;mdemm}egyfrstaglhgwsmsts )]
the current t“'?ﬂéi aLKeISFans %hﬁveﬁﬁgﬁé&vj%ﬂfé%? ?f%f%rg s EaRser

and V) most of them are not speC| ¢ for ahy cancer type. [0005].Classificatiori of gastric™’

cancer is ofterdBa46d bnREY defiesiiemishrianad tthiksia krbalR thdhsisrsaseaiamticind
widely used togiastdy adhkenepouifica &ﬁé&ﬁtﬁ@tﬁﬁeﬁa&%@éﬁ@M&@&ﬁﬁé& frlapgf)afsed

on Lauren classification, gastrlc cancer can be classified into two main cancer pathogeneses

- (i) intestinal @@@A)Eaft‘?ﬂe(ﬂ FRUBKEIES Geadss By pEROSth e twBl s 9BEHES SMRFsigRIGant

differences in eiigiessigdogic &ty pseanosihipatte 3o Whigieigxabeclinidfaastand neatkgists
to pursue furth runderstandln of the b SIS for Iassmc tion (K %our J ataé d
(

Hepatogastro 8F8I86§?%'5'§ gﬁ"ﬁ'%? fﬁ'ff) H@'}S’?g ARG Br nitddy fat%e
accounts for ajppmmfmatetgdﬁme 2hav pBire tiffitséd§he h&Everibewantdfiectmadsdef 15%

. characterlze%% HBR'%E?& gf' |c cﬁ‘ﬁg ftg SUER %ﬁlr}%mt%%%%ﬁslt%%ﬁﬁéré%%w e%rﬁggjssln

characterized eswe neop orming gla ke tubu
diffuse type (Dtgeﬂttpaetp@otﬁ@@fm@em‘ehtghortﬁatsuaiwieam@atIéamfﬂtrtd@at@ltﬁmaéw&he

stomach wall Wi{agut foraning,asliscas GaRAsSHER T arRNRE JaBlisTp SRRAIC S5owib.Bagtern is
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cancer when compared with the expression of the proteins in body fluid taken from normal
patents having no signs of gastric cancer. [00011].Accordingly one aspect of the present
invention provides a method of detecting the presence of a cancer in an individual suspected
or at risk of having cancer cornprising the steps of (a) measuring the concentration of
Compliment chmpamett BQ pf @ikt fre desuitd lokecthing s 26(8e @ABEa Tjorhtvesiradivideid, and

(b) comparing; ti 5 ip, st it rd value ranges for th
concentration 1(%3 %@mgﬁt %%%rrgpﬁ;%%?éﬁ%g eg-r(%[%%n t(%Vrr/éhq’é)zl %?ﬁg\(fﬁb% s,sv(\:/ eegrréi% \eh the
concentration 8fgbasisiretitectipionand G%m@im@hﬂwine@drmﬁrmﬁar@vmm iEAPeased
as compared t{h&Siandardicuedaaas dan thR, ceRIEAIRNGC AmRpLRSERMAANGAt 09

protein of healthy individuals it is indicative of the possible presence of a cancer.
[03012] AnothEISSSBEHELAE FRARARORR[AES Wi & BRedda-inthaasiesmecyiag
gastric cancerdiyafgdividual suspected or at risk of having gastric cancer comprising the
steps of (a) measuring the concentration of Compliment component CO protein in a suitable
fluid sample oBtAMHHd from SHRMYRIRAR]TURAr BYESHH SHAY ﬁ?e%?%ﬁnt&fﬁ%%‘%&%ﬁ@é in
step (a) with asstandarsteaiustshngessityéhereiacepialionaf Gamplineieeapaiient 02
protein for hearléh ri}l{ld'jv{,(?éjﬁlsstyvhereige\ghﬁ]n tr%e concent[(ation of ({.ompliment {:omgonent 09
protein obtained from the indiriduaris nereased a8 rcgjmatga%cf R '&a%a%svré?u &}B‘ﬁ%re for
the concentratietesfi@oimplimiegt Covh @i &% GG B ePAPH attl 30 Mdivid62dsainds OAdiadive
for the possiblg; pregence of §1_@/§‘St§]i§b%?ﬂc%. [QgOlSﬁé%@Her ?§pegbp£fgggljn\23@m% pg}vides
ul

a kit to detect a potential gastric cancer Ih a suitable sample’ comprising an antibody

capable of bin@f#l ceMe/eryaScommairreait e8RpoMBnBHo-BhsleinThrdskasinits edriiesection
of a complex ferapestdeierp: therfRP Ot s A aRNkMese N1ooBKIOREEE ARt imor-

(00014].Another aspect of the invention provides use of a concentration of Compliment

component 0FPFPSfERSH ANGIRBBIS I Em PR 8aD BRI YRR R QaviEF cancer
(0?015].'?\n0thwtesltn@¢1 aﬁﬂﬂﬂeﬁavsmismvﬁxsowﬂ@%edsmwafﬁgwdmwI@ooebﬂgdm
selectively a iment companent C9 protein for usg in detecting.gastric cancer
measuring a %&r@%n@aﬂéﬁ%f (f%ﬁ?&?rtﬁveer& cgﬁ%naﬁénf%g per(?)te?r}i ir?Ea% hEHle f'l?ﬁ’&né%m?)fe.
[00016]. Yet agesierarpadvgy thdapatokioy BAOdES, R6aREgr ddpedile 61 bidingt  al.
selectively a Gompliment.campanenide® pHotedsion S IdaiRGHg QF‘SEFa?:%@ cer

measuring a concentration of Com&%ment component C9 protein in a suitab sample.

Brief DescriptiG @it 1988ningsS£5989d -1 InQenaral ehraichisinaswaidtobe e e dinfental
design of the ghudy, tapbieing) theslopd sotigeiip mBlrsmacsBladY eRARUPRANGIG of

proteomics approaches used. Three ITRAQ experiments were carried out independently. (B)
lustration of IRESIREEY TRl RASIPAIRERIOANENY (25 HHALRET AeRe! SPSELMPEaMbles
based on C9 imamzendiphaiting. One of the samples from the validation study (represented by
black dots in igure) was,spiked into gels used for blind test.to serve as an internal
standard. Thimtae%al stai%lgre @%%Uage%%f aﬁtc?)"r?ng 75 |5r{s(ifcgv?trﬁin?ﬁ%%e%?b ?s%%&?ﬁ)
between test slegsisifgtcion DidssisT np-‘vicaioéss Bletsnwetesuaedesiiduarol bidelihesadidaden and
test blots. FigydhkéNdh SRIeseniaie MaUHEs sPRRLARA9B8E150 BRMATRAC.SXRasiment
Il illustrating the relative abundance of iITRAQ reporter ions for ISEGLPALEFPNE, a doubly
charged peptit@-ifth prssiissl PRasaslizecaness eriloReipes EBrh MR CORIp GRERETO
precursor. Theaglagensbins ofithetddtA& (RbeEls)H the aatie adeanmplaaigrRs fallpwe114 -
normal, 115- early I%%;é%strlc cargﬁc(:ger and 116 - late %Jlstrlc cancer, (B) The ITRAQ result and
representativeYRITEISR ot FOMCEBIEEaR. AibRIenRAS: R raR PRSI 08GiARE REREPRIRAQ
experiments (fadturatips whiti34,skaiteandididdngvaansedivdivgkaie tbe wandié |ategastric
cancer. Abbreviations: (i) Early GC - early. gastric cancer ( e l-1), (H) Late GC -, late, gastric
cancer (stage%%é(/?ggﬁgkaﬁ) E%tﬁ?u rqasé%r{@érc}?é?g&?% na?ﬁ#d?égg%agg th‘je"a??e%{'ggl ep afg"
densitometry gesdiogydéibiedso 200feintBanBOm thd 2pip ideeprophditionobl dttesfiptHsiype

gt normA oA ) e B AT o e M g i (R e <

and the remainder 15% is characterized as "unclassified” or mixed type
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cancer diffused type wherein an increased concentration of Compliment component CO
protein of between 4 to 45 fold as compared to the standard value for the concentration of
Compliment component C9 protein in the blood, plasma or serum of healthy individuals is
indicative of diffused type gastric cancer. This may allow prognosis of diffused type gastric
cancer. [00020}arivese TharkttstisaiglypetissiS Aaise theradiairted copf trdingivashaopladective

o RS S bR AR AR RGNS 200 ATHIRRE MR SBREA BB

varies it is conceivable t uture treatments may be teveloped di

different types CPiagRientie ahsgitd ¥ thahdndigdugirestsoniibvate anditfeehatidierionsatthe
two types of gagifioAaRaRTMithiPR \@istsele! -dsterminingaviich trﬁm%gaaﬁgn%wefw

and monitoring the success during the course of the treatment without repeate

excessive invaAIPIRSR ABBJSIERE Mctnp dliferp Rl tR3FTOSHAMIGIARRRR aNsEsTrile) two
measuring thergetegitationtey sesCinaespiupi ARSI EPp Prateinain the swilablecByid
sample obtained frgm the individéjal, and_é?%c?mga\;ingathe concentration measuyred in step
(c) with a stanGX PV FE TSP RN E SRR AT RIR Y AR PG RBISHRBABRISFRIGEH- i Retiiige type
individuals; whEréiGAreis erpasdd diffecenicitid vaicarcinoerbnioisanigeitas/ fantsiasto
the standard value for nyyation.of carcinoembriqic antigen in, healthy. individuals is
further indicati(@én %ﬁ%‘é%%@i%%#@?ér?&@so? é? %?s%% Eqa%]%néﬁ r[gBEﬁfﬁ.?%%ehgrg’g%%%egf ‘a‘9 in
a suitable fluidkeamgsielegsticalibois, whsalinicalsémportampleivadérsistenakingl @bout

detecting th inYsi | [SARYSIH '
etecting the G RBIRIR A IRELRABRE AR AT ML INSEASHARARE AR, |

limitations on the type of assay used to measure C9 or C ity. For example, C9 ¢

detected by infipkifs888apseiing ARt spistalistomedh Thecaistipbiey pessgeatham e of

binding selectiyeiibiyaccoraBARMENE GO PRARE WESR U eI ABRMY LA T amni#he Prsnn be
used, for example, in Western blots of gne- or two;ﬁimensiona!f?els, in high throughput

methods like e29FYHABRANRT XTI G 6B AT Lol P ARIHAGEESYS of
total cellular ptbédirsenspticticity igtifie Crresgicatire ter ghbtritheswasenisatiornah€ dun
suitable fluid i ISA in a manner well- known in the art.
[OOOZB].Enzyr%Ieg-%mégﬁ%n% NOSOrbent. esss’gy%pzvglg@é)}%aorgs\ividely used in vitro methods. In
one example 0888 hssay a serum amprviandintedi400- fatalpticappliediso apthtert@sehich
Compliment cgwt I tihodies fr imal,qrigi 'nmgx ibody)
are attached. If enough C%g isB rgggs@r%%ﬁg gs%ﬂ%a tr;meycgd]r%ag){: tr)?ﬁd!%}g %!lgei(%ng anﬂ%‘gies.
The plate is tHefPiFR8HES &P PEPREIERINOHNSEERRE HEMIISEIR VRIS ONERUGERG S518 fAred
"se%orlidarr)]/ ar{)ﬁ_ﬂ@?@ﬂ"pfg@f@téﬂ@ﬁ@’ﬁ@*{?ﬁ?ﬁ%@ﬁfﬁ%ﬁh&@{%&@ﬁiﬂ%?%l mflr’n‘ﬁﬁa?ﬁg@b%ﬁcéﬂh
antibody that binds.to the primary antibody - is then applied to the plate, followe angther
wash. This se%ﬂ@ﬁ% Bﬂt%é&f‘?é%ﬂ@ﬁ%gmﬁ R&FTh ‘é)ﬁ()gfrﬂ%‘é ?@'gnt@ﬁ%'és.sﬂ’?u en&plate
will contain en?yraéan, fropleninics2 00! amh AATGR 28T padd ryadintitesdyT bhikad 40 the glate. A
substrate for t ' ied. a lysi the enzyme leads to a change in color or
fluorescence. g’.ﬁé@gfﬁ%ﬂa%?@g&r@d%ﬁ%ﬁ ﬁnbggrr ?f%m um’o?]Jn %mHté) Bee%vmvgéjﬁg%dpt(%?ﬁve
and negative FERaN#ERIVED&EeRierIelwrIsniddng dpnitaaikiownostandashssapptificthat

generate a SigiiBldiiRiRutUanORT4BAN BRKIOIRIALEANRET QS SATHAARROoMYR, - J hose

that generate weakgrsﬁiqgnal than the known non-cancerous sample are "negative."

[00024].Altermgiat -coMiEhRatidrPE cHrrpRsEntieshfionertiedrotdinditfarentialie
fluid can be deigirsied bydigtasingdbeicSapeieiHRIDhSRAGHPBEHIC RRINGIR/SUShAS
LC-MS/MS mass zpigqt‘ﬁ%%eter, GC@?S ass sgec rometer, SOS PQGI‘E methods later
cuanified with QLA G B AR SRR e AP i B0 S e YeBusiidess on
quantifying proteiosrkreowin gathdcariuidatinadiesrd@08a5 ket presghtsneentine adssepseyides
labelled and and polyclonal antibodies specific for C9 polypeptides of
the nvernion D s e G e S Sy o B FEH
preferred antibtetheseapdsiceoidiitiabiretestilisiga Guinigliimient.component C9 protein for

use in detectimaﬁ_tric cancer byggeas Hﬂﬂn?lﬂg% Qﬁs’gaaaéﬁ?rgggnﬁﬁ%c%pr gﬂ{’aﬂier

Compliment component C9 protein. Antibody preparation according to the invention involves:
using a ProteinChip system, which is based on the surface enhanced laser
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molecules, substantially intact immunoglobulin molecules and those portions of an
immunoglobulin molecule that contains the paratope, including those portions known in the art
as Fab, Fab', F(alo1)2 and F(v), which portions are preferred for use in the diagnostic,
prognostic and screening methods described herein. [00031].Fab and F(alor)2 portions of

antibody moledakesEiendiereatorb{QBk Photemytiache dctimy ofpapaial.aritkpensienial and

tively, ' ' t a0 b t I}- ,
for oxample. (e B R L 2l el U B S o
and are produgtefgeong F(egsyisdrticz¥0fbllowed byEeddéion of Reeudisulfide Bondgflinking the
two heavy chais,Rpgions, 8y BoBercapIopiaanalcand Alpugd byalkation gLtk fesping

protein mercaptan with a reagent such as iodoacetamide. An antibody containing intact
antibody molekificRaBlislRf@aes fegeimritodhiE) nfrpaiaseisniopieriata rthssdyrpvwisd
various gramnadiCRichifies refetadoRBiaMIDOAKMAAY anfkanif sRsesRkaglibeestully

combining site capable of immunoreacting with a particular ant,iPen. A monoclgnal antibod

thus typically GEHEIRS i BHENMIRL A RNy Bhig el PRRISHUE RErRIAGIBSA®. X
monoclonal aniiugdydmay: thesekosen opakinspaciatihedy (Petagule, ka\danPeopdaralily 2609,

antibody comhjning,si each immunaospecific for a different antigen; e.9., a bi-specific
(chimeric) mo?bcﬁgrgz%%%tigggy?%&@%. ﬁ%%?r%e a(%'l?\farn e lééinﬁ) §§0 eb%ﬂn%" Im%(ture
that enhancesugiegrbmuink ceskions difficuit ahtignvadoadjinidnsica setviesis fadissse Gepot
that slowly rel ig I I _agtivato z ifically
enhances the?ﬁléné mgﬁegsﬂrydﬁggé %@t@ﬁ ?ﬁBﬁr‘ﬁ’na%%@%i%%t%n@iéﬁ%@%ﬁwﬁﬁ%
absence of arsRefiREtg RalYs 8RN BYARed hietdhalapmeauatae sporsbepguGiis
include, but aﬂﬁ@@w@f%aqris%\ﬁ&@%%tw'éaﬁ%@@di%@Wﬁ&ﬁeuﬁgkﬁ&d&wm

saponin, mineral gel? such as aluminum hydroxide, surface active substances such as
lysolecithin, piFoRfF BoRBrI95aR PR &pﬁde?fcﬁl"or’?{%‘?%%{?ﬁo%ogﬁru@io@?!@%’%
limpet hemocy#inrsictjnitsagitieinp kandinotentisaisel MRaapUiachnthEUGsesiBs Gf
(bacille Calmette-Guerin) and Corynebacterium parvym. Preferahly, the adjuvant i
pharmaceutiolly oAb ORI (GO AL OSBRI Ko b i iy Be ML o
the productioraofipifis¢|bydharftibbdied wdpippistidecdr fimgne ntidde finatdire dyramsiog
thereof. For thg praduction.of anti ' -.animals can be immunized by injection
with the 09 pol[zg% %ﬁe, olr gﬂﬁ%ﬁ%@g‘gﬁrag é@oérr_]fu_sion protein) thereof, including but
not limited to F8BR, mice, rats, sHepyrisatsodtcoinCéhiscimibaifmeatetiaroaonsoRfette or

fragment thergafigiansbereOBiUGRIGHEY AN LRIMSRISRIM S HEM K- TorOM MR SR-INTE RN
(BSA) or keyhole limpet hemocyanin (KLH). Various adjuvants may 13 be used to increase
the immunoloBEAeEFJREBINR PaRaIKY dn e FRIePlReciiSyRERAY RATIBETHIR Y RD:
Freund's (con@iet€arghihcinplatajuimtideial gads siseimadyadfinmipuambiayd artdek siviasesactive
substances Slﬂé:gd?\ns I¥s%lqﬂtréigrg, pluronic polyols, polyanions, peptides, oil emulsions, keyhole
limpet hemocyanlnsg,i mfroﬁ’hehol, and potentially useful human adjuvants such as BCG
(bacille Calmette Stuenayryed Qetimedaticarium parvum. [00035].For preparation of
monoclonal antibodies directed toward the 09 polypeptide, or fragment, analog, or derivative

thereof, any t68RBR-ue thatHidvRIEEIBE tHYPREBNCESRIS dAtiFsNdRoRRBESMSIRRRINGSUS

cell lines in culster-mgyopesieading Regasiisle it nekdibited iothe byridamrigenique
originally develgped by Kohler et at, Nature, 256:495-497 (1975), as well as the trioma
technique, thé"ﬁﬁn@é}g SHBRIRTHEIRRGUCRRTJuETR s s Hat Sk R AL ATREY ARG %o
(1983)], and tharkcBiV-Ngbridosridechnidise kepkediiceitvidankitonecienedtastilsaches [fople at
at, in Monoclanal, Antibodies and Cancer Therapy, pp. 77-96, Alan R. Liss, Inc., (1985)].

Immortal, anti%%s’(‘};rllpp(rzgaﬁglrhg cell lines can be created by techniques other than fusion, such

as direct trangffi¥idfon of Wéyhmieo djsesweitroied demiepbrend mralesieCloanditr other
Epstein-Barr vjrus,: . ) | ty - ' ' s (1980); rling
et at, "Monoc%%fﬁi %%%‘éé}/ﬂr‘?g q’%%%?@éﬁl gﬁaﬁmg%%ﬁiﬁweﬁe{%}%&ﬁ; %ﬁﬂé‘%

Antibodies" (1980); see also U.S. Patent Nos. 4,341,761, 4,399,121, 4,427,783; 4,444,887,
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radioimmunoassay,ELISA (enzyme-linkedimmunosorbent assay), "sandwich" immunoassays,
immunoradiometric assays, gel diffusion precipitin reactions, immunodiffusion assays, in situ
immunoassays (using colloidal gold, enzyme or radioisotope labels, for example), Western
blots, precipitation reactions,agglutinationassays(e.g.,gelagglutinationassays,
hemagglutinaticenass sy nasonparee ntifix#iw e gsssykrimmbegloaesienseigsaayIapsatein
A assays, andgp&mﬁ%?r%lglctrq PlpsrﬁSi\ﬁnaSrS]%yssi gtc.}Jn one 15 embodiment, antibody binding
is detected by detecting a 1BB&1 on the p?imar&ar?itl%(ﬁ?ﬁ iy SROERE embodiment, the primary
antibody is detftiedy detesticnydingliingiot scaspeohdwdnitentibedynir ireagdiontoptogigesnary
antibody. In a | +the ' ' X

known in the aﬁ%ﬁﬁjos@g%%%ﬁ% Fn't\tgé i‘r?%%ﬁn%%%%a%%%%fnﬁd%?éﬁl ﬁ?ﬁqlr\%{l%weugg%%gé g?cgﬁgt
present inventiéi FoP@xaemprner seladrisintibicienatidedgneasurisigetificcepirepativa 09
polypeptide, ope Q¥ sHrsaN INaBHMEArKIBBAPiIFOL JMGIAIRPLARGR BffiRd from

polypeptide fra%ment,clontalnin% such epitope. [00040].An exemplary antibody may include an
affinity-purified t80BA ¥AtGlepHBd DS YRR BE BRI e Fe0 A inTHeRd gty

antibodies candbetarsgshinvaieid ealsderomn titethe it retaitg 4o thsrpraitatieshanshastiaty of
the 09 polypeptide,.e.q., for \Western blotting, imaging, 09 polypeptide in situ, measuring levels
thereof in appr%'ﬁ%fé%ﬁ 8%% ig?ﬂ'ggr‘h?j%s, g?é?%d%ﬁ]ﬁh%@ﬁ@?ﬁ%%ﬁ%&é&%ﬂeﬂmem
antibodies arectenptoEed 0 iproieinizibtpiratbitenvithesymiividicap eptidesaadlissecbmptired
protein seque j mhbjnant protei ad ing bacterial expressipn vectors. .The
choice of syntﬁ%ﬁ%ﬁ%@‘%ﬁs@vﬁaﬁfﬁ%‘% E%EZ% 8%%%2‘%%%%%%%%81 Spot%?rﬁn gt?ﬁg{ﬁre,
as described db9wolaipartiberihpdplivie salguticirsiisativeerf prrapvestieavaesssitehice
chosen. Synthetigeptides are conjugated to a carrier such as KLH hemocyanin or BSA using
carbodiimide and used in Freunds adjuvant to immunize rabbits. In order to prepare

recombinant prfieh vectOPeRIehashsst o bigeenirnoypifaspiidetatbmdrierinshe

can use only hiidrpratbpcprainmiariensiase madusindiaieins jdiecaxprassad Broigihyill be
prepared in quantjity and used to immuniiﬁ rahbits in Fﬁunds ad'_uvarl:tl. [00043hl et another
SBM! E;(

bmbodiment. fEEO AR o SEUPERANE Seen S iRiuTes e
antibodies areGomplimopuirifiech poicertb (artvetaisdnT hespiisifiledfandikeoigiea ot d Uy

ful f i gu itati , i Iy, f ing.th of C9 tide.
100044] ProjoiSEMRIVIBE B38T BTHERE MO RPN TRLESEIE 1 ST BNRRR

screening meth&dansRitisvaveacnes sor dfthrpmaniedipogticnalrkimipudye mereanteftably,
the antibody i, & fBpNRF ABalAPHRAcM (ML HE-eRdifh this wﬁé%mtﬂé%ﬂr&hecﬁﬂfjnmﬁy'ator

antibody molecules used herein be in the form of Fab, Fab’, F(ab")2 or F(v) portions of whole

antibody moleSRNBROTSHH A, Rrl§inepbirineshibaiie v ideaivdnsrasactipe deehmmed
immunoglrecimbatalef:&amiagea;séro?lraﬂbﬁimaay\;@dir@?rﬁ&agbg/im Cerﬁﬂjlxmhﬂadm&hwwor
immunoblots olyacr ide gels. [00046].Preferr M iments rejating to methods for
otocting 06 o AT BB TR TS Tl (b IR EIan B8 Ay
radioimmunogssgiyis (REEImmunoradiometric assays (IRMA) and immunoenzymatic assays

EMA), includpgosadwichugssays uSing.mepasiongl ansy RONGIANAl AEpagiegercyt o

[00047].According tothe invention there is provided a diagnostic, or prognostic biomarker, C9,
capable of disBRGUERIngRsEIN cameRisifc subiebindudatny ielivioaKsinich #1iv eativedy
[00048].Preferalplydiae 6P BifelRls AE-CABRIISLTINFRAILR SRAHEERERPES B2 and
[00049].Preferably the C9 polypeptide comprises amino acid sequence

reagents for detection of a complex formed between the antibody and a

complement component C@ protein.

[00014]. Another aspect of the invention provides use of a. concentration

of Compliment component C9 protein in a suitable fluid sample as a

biomarker for gastric cancer.



SEQ ID NO.:3. [00050].In preferred embodiments the concentration of Compliment
component 09 protein in extracted blood, plasma or serum is used as a biomarker for gastric
cancer. The Compliment component 09 protein may be a blood, plasma or serum biomarker
for gastric cancer. Aptamers [00051].The present invention also provides aptamers specific
for C9 polyped6864 5k the inkeotien. #speeterf dtieaptaerdiols papatits efrbindiatpdedetticely a
Compliment c in.f in %@Jt in ric_cancer suring blood,
plasma or sercH Bo T e d S e B S M BB R T
the invention, CeigsBiNgegRaipraunssd reyomisasutingordyconeatitratiopnthesisomptiment
fragments or %Bﬁp@ﬁ@ﬁ@@@ér‘&f@ﬂ%chénm%?élﬁdﬂcé‘é ing.fusion proteins, may be used as

an immunogen toqgenerate aptamers that recognize the 09 polypeptide. [00053].Thus, the

present invent8R&IBY provitls aptihfsrsaghactaginéifs ihegabpramiaiiessn G grRIRTRg
equivalents thespehiwhichiasmearabiewlipreclicalivRiRtRgHodhe P2 P IRertings.38dn

fragments thereof or to polynucleotide sequences from the 09 polypeptide such as
ISEGLPALEFERIEHREHSETSEQTIRED. Y, padruiingy ﬁom@ﬁp@g%e@e&féﬂe%?@
portion thereotdPipduetivCOhagitmiera spigifie frid8dpapipeptides or fragments thereof is
described below. [00054].The term "aptamer refers to a non-naturally occurring

oligonucleotid%_ Q?Be I pe tidne(r)'?(gll_iecBlrea{uhiarl]t kgas a specific action on a target co_rr_1poun_d
(such as a spetﬁrrep%me&ﬁaapm%tﬂmg-rﬁar, ker or surrogate marker). A specific action
includes, but is not limited to, binding of the target compound, catalytically changing the target
compound, and reacting with the target compound in a way that modifies/alters the target
compound or fH8WRcliokA AeliEDBfeNE Yhre vaTieuh@rdoussimestd fesislcelihe
recognition prepeiyy. inBkameystAadbR™AY SRRIGRIONSISIFH aSalR SRNEREHAARPSISRNGhe
therapeutics. Cagcer cells require physical inﬁractiorﬁétween different types of molecules
to grow, reproBEERGS SRR A e WreH: of DIEGNHS UpBRRITRILE & e SRS IR0 a
protein that bécdepesddeivarfBin thaieaiihnstdgeokoategy carddonsE] asliddtiohfandaidy
detection of ¢ r e also patentially, less im ogenic t antibodie
Canseanont I B Y o B on s A A S e
[00056].Aptansérartas fierarigieeclisthtion sgidie (rearegeviat by ilaskidoiselr diienfigure)

SELEXTM (sygsiangiicavatdtignofiigangdsmm e xpansniiahensicment:ia hinch to, varieHs;

molecular targets such as small molecules. Methods for production/synthesis and selection of

aptamers are RRJ8E Standatd was yssshifanernalirsaianidl pabirshaEasiiiothsamdilions:
Ellington, A.Dhebrestakest \Ahdl29RidibwtHoseleatian ekl i imelesses that bindspeetic
Uganda. Nature Bdﬁ? %8-822' gu%rli C., Gold, L., 1990. Systematic evolution of ligands by
exponential eHPF’CH 'Q .’%I\"ﬁ&qi E J” Ot‘i‘)g'bacteriophage T4 DNA polymerase. Science 249,
505-510. [000Gigurae2 SEAE AT Mprastimbatdle giviRAdE espietraombiratiatedf felect@®RAdrieic
acid ligands, wbich:] it cifi ' in.a desired acti r example binding to a
protein, with ;\gng I fﬁ%ﬁﬁﬁgf %&%@%ﬁeﬁﬂ%j %fé%ﬁaeglcaggl §?B%?i§rfa{lﬁ?é$a i\r/eepgycﬁng of ﬁ?e'g
selection/ampiffe@lidiftiepEHiowe sétuttivn dasgechr epiidsl nuithbarretwsoieicrasds, ofvhich

interact most sinlya IR SRS CRIARRILALE POThUANEHCORLINS 8RR O,

number of nucleic acids. Cycling of the selection/amplification procedure iIs continued until a

selected goal RIZHMEPRE THESHRALIRRAEINBYIR triskarE Sanple fSfoRRfglions dtents
2 et ooty U i gaeicinSes o 5304 ons ik ove
475,096 an , In a preferred embodiment of the invention, aptamers wi
munoprec A GBI R e RS Pt it £8 BFOHBIR o RES AR or
immunoblots efpalyacratanmitiegss. 60050 TRAfRrmg enbastim@vits relanotd ethioas for
detecting C9 [ i jans,inglude but not limited to enzyme linked,immunosorbent
assays (ELISA o He B pte P e e SR R A e
kits [00060]. MietEetih &its mepdyrganirantibodees|dagslifiesidii)skatenisCdetéatéogastigents

(chromogen, fluqraphargqgta). giution -ffeasuwemg OLI9BS EAUBHESIAIR ¥
combination thereof.mit gompoﬂﬂ(jants m&%})/ be packa re%ﬁor eit %i manua%rgsr pagla;% gtr v?/holly
average densitometry reading of the C8@ protein bands in the triplicaie
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cancerous tissues into body fluids like the blood, plasma, serum and urine. Any of these body
fluids are an ideal substrate for biomarker discovery since the acquisition process is minimally
invasive and can be repeated without adverse consequences. [00063].Without being limited to
any theory it is conceivable that the body's immune system mounts a response to cancer cells
and this led to YRédsdightelatsigiroldanisarngesiomwisgtly siedsiaasilicisancercdaieciiapte
that the elevatgd amont-atC detagied B iRe PlasmaipberneriRatinpimsiesdhifie (D)

increased secretion of C9 by gastric cancer cells compared to'normal cells (Figure 6).

Examples of preYeralldrsrisibdRirdies ofopeelef lasmacsaeelas Siedonama s LantagaeY of
cancer-relatedgepthrwetsddessta-dainne sheeiis markriiaavataRlad iR sHRigRcgastric

cancer screeninfg‘r and diagnosis, The study attempts to discover potential markers for gastric

cancer by profififig YR8 SSainesatth V& BEIRNHS freitcanprldnadibampsbe AnalisiFrom
norn;)al squecfﬁge%d)gst%gecﬁgﬂd)oa?ﬂ? at@_ﬁtatm»(élldﬁtmf igagr?x?mgmw}&pﬁ@g@
mbination of antibody-bas ion, isoto ing for relative an olute
auantification (1 R LA BT b L e SAr BT o/ L S hdHRy
and 36 gastricmrmrsammmgmewérwlm!ﬂbim ﬂhmugﬁﬁ@@indépénmﬂea‘sé’ th@aanpjerBizeﬁts.
[00065].In thlswﬂgt?\g{g beghe ﬂ'}/aef%f)l?ﬁg@\)%r% %ﬁﬁ‘%‘?ﬁéﬂ%ﬁj&%ﬁjﬁé%rﬂ'?@wﬁ%Of
r ar

potential biomarkers tor gastric cancer. Analysis of plasma/serum ‘base ers’is one of the

most attractive-gppriienios deletio b easl ipRspIHIING PresdnaEiO BN IMesdlidaRe T
protein to be highhirgxnrrsassldndae planmarl hemaierbrihgdstic ompaedigaermal

control. To date, elevated expression of C9 has never been reported to be associated with
gastric cancer fiBHB6FHNIRRNE FANGS (SREpdThdatRoritivane miaefuil-V) and
Quantification (iR A& der mﬁfﬂgéheﬁavr?t@ﬁﬁg@q%eu@mw ff(@gai iears ﬁ@ddﬁé@aﬁ?gléic
cancer stages versus normal control. The aims of the stugy were (i) 1Q identify and validate
proteins that hfc%l‘gl\‘;:‘fé3 WY pedR Ei’lrlﬁ 8 I i%%?éﬁ%eg fg}ﬁéé%@e‘#‘ﬂ{% é%‘?&e@ r@gé‘ 85&?8& Ui (H)
to exfamine thmgmdbmeﬁmﬂwaﬁdm@ﬁmwm gashiempt&cdﬂ@mﬂpmbgtpbmef
candidates cofppared.to g\%\ﬁ{?o%ﬁg. |or;}\i§gd B@%% g@magﬁggrqﬁgragggﬁ%e c9

[00067].Since January 2006, patients with newly diagnosed gastric cancer at
National Univélergiapsitareadireafploekeberaiadospralsaneporignticent siifersospdetively
enrolled with igfared $9BSAAL (Ha5RIR3ERhSIHY (RRSHIGERBEEHEHOBRR kRIRiTcRMens! .

GASCAD Il) and blood, paired normal and tumour tissue, and gastric juice samples obtained
together with GANIEST a RPN RhofGFDaniBEti e o RPSHIR cfAT5s 8BthilHBI b&BPELrgery
or chemotheragybrStagliog dneinatiastmasaetar arideChisionatapliogically and in combination
with all clinicalinformation. There was no.evidence of. other malignancy. American Joint
Comitee on AR SreUNE LaAcer abire PEACR it Jeptn RSN o
the natures ofrgasm?@ ean@e%cem&d.Etnic§am>ﬂdvaphald(lﬁ§éﬂﬂbbt&inéd ﬁfo’mtdh@f 55
respecive insiiionnl e oas. dARARLNIBrcRaCeseRaLials are hipig A

clinical study in which subjects had undergone screening upper gastrointestinal endoscopy

which determiW@IBAEN vidie frs@dfapiisteciblntes. IrrIEIERIedsISO cefleEian protttemalere

used. SUbJeCt§t§ﬁM9r@fﬂimﬁgrﬁ%%ﬂbﬁnfgt%@é‘@%@‘ Pese WARAROKRADKHRE (i)
respective inse%tutional review boards.. [0 069@= Development of the standardized protocols

for blood colleCaBYEER PRI oS ARSI PWMFious centers involved in this study was
guided by repfitpues the Rlassmpreseieone Ardeci{BRABILOMeNNa GatmplebalisBioieanics

venipunciure TS LO4AURTER b Bt R ALOR (LA D75 SDAURIEE 2152952

Tubes were tHEn(@ivgnettige htipdoaBetirmes priciltdtisianainglden@0 sampEesobonte A esditure.

The tub ining Ll ' . '
contifugation S Tos oL RRIES (SR R PR A g e Ry G
protein inhibitb¥te@elel Bdtel edetiapirie vansanslegmt Ididlired KD phod mpoemsammipm
filter unit (MillipQeg, MA\ i Stk PARaTRSURRIS N 453k Eiﬁi%é'.oﬁiﬁi"@é%ﬁ@%lé{%ﬁ%g‘?’% for

further analysis. To ensure the consistency in plasma preparation, a quality control measure
C9 expression levels in plasma samples from patients whose cancers were
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Description 1st iTRAQ experiments 2nd3rd AJCC Staging of gastric cancer Late Late Early I-
Late 1lI-IV Population size 8 10 15 22 Clinical data a. Gender 7M1F 8M2F 8M7F 16M6F b.
Age (median) c. Ethnicity 64.5 56.5 67 73 Chinese 7 9 13 22 Malay
classified into diffused, intestinal or mixed type of gastric cancer. The dotted
lines indicate the average value of C8 blot expression in the plasma from
normal controls.
Figure 6 — Increased expression of C9 in gastric cancer cell lines. (A)
Immunoblotting of C9 on the lysates of gastric cell lines. (B) Densltometry
plot of the expression of C9 In the lysates of normal versus gastric cancer cell
line. (C) Densitometry plot of the expression of secreted C9 in the conditioned
media of normal versus gastric cancer cell line. HFE145 is a normal Gastric
epithelial cell line. Immunoblotting of actin is included as loading control.

Detailed description

[00017]. A method of detecting, diagnosing or prognosing a cancer is
described comprising: (a) measuring the concentration of Compliment
component C9 protein (C9) in a suitable fluid sample including a body fiuid
sample such as blood, plasma or serum sample obtained from an individual,
and (b) comparing the concentration measured in step (a) with a standard
value for the concentration of Compliment component C9 protein in a suitable
fluid sample of healthy individuals, wherein an increased concentration of
Compliment component C9 protein as compared to the standard value for the
concentration of Compliment component C9 protein from the healthy
individuals is indicative for the possible presence of a cancer. The cancer may
be {ung cancer, gastric cancer or other types of cancer such as tumors in the
bladder, brain, breast, blood, nasapharynx, uterus, cervix, colon, rectum,
esophagus, mouth, head, skin, kidney, lung, ovary, neck, pancreas, prostate,
testis, liver and stomach, however preferably the cancer is gastric cancer.
Preferably the increase is an at least a threefold increase of the concentration
of C8 protein measured in step (a) as compared to the standard value for the
concentration of C9 protein of healthy individuals. The increase may be about
3 fold increase in the concentration of C9 protein in body fluids taken from an
individual with early stage gastric cancer and the increase may range from
about 3 fold to 45 or more fold increase in the concentration of C9 protein in
body fluids taken from an individual with late stage gastric cancer or lung

cancer. The suitable fluid sample may include a body fluid sample such as
8



0010Indian 111 0 Others d. Lauren Classification 0 0 0 0 Diffused type 3 3 1 8 Intestinal
type 34 8 5 Mixed type 1114 NOS 0O

blood plasma, gastric juice, urine or the like. The fluid sample may have been
diluted with a buffer or other reagents such as detection reagenis. The
individual may be any animal but preferably a human.

[000618]. The method may further comprise characterizing gastric cancer
intestinal type wherein an increased concentration of Compliment component
C8 protein of between 3 to 4 fold as compared to the standard value for the
concentration of Compliment component C9 protein in suitable fluid sample of
healthy individuals is indicative of intestinal type gastric cancer. This may
allow prognosis of intestinal type gastric cancer.

[00019]. The method may further comprising characterizing gastric
cancer diffused type wherein an increased concentration of Compliment
component C9 protein of between 4 to 45 fold as compared to the standard
value for the concentration of Compliment component C8 protein in the blood,
plasma or serum of heaithy individuals is indicative of diffused type gastric
cancer. This may allow prognosis of diffused type gastric cancer.

[00020]. These characterising methods have the advantage of being fast
and effective way of typing gastric cancer. As the prognosis for intestinal and
diffused type gastric cancer varies it is conceivable that future treatments may
be developed differently for the two different types. Hence the method of
using C9 expression levels to differentiate between the two types of gastric
cancer will be very useful in determining which treatment would be useful and
monitoring the success during the course of the treatment without repeated
and excessive invasive tests.

[00021]. The method may further comprising the steps of: (¢c) measuring
the concentration of carcinoembricic antigen (CEA) protein in the suitable fluid
sample obtained from the individual, and (d) comparing the concentration
measured in step (¢} with a standard value for the concentration of
carcinoembrioic antigen in healthy individuals; wherein an increased
concentration of carcinoembrioic antigen as compared fo the standard value
for the concentration of carcinoembricic antigen in healthy individuals is
further indication of the possible presence of a gastric cancer.

[00022]. The presence of C3 in a suitable fluid sample such as blood,

plasma or serum sample can be determined by detecting the C9 protein using
9



0 0 0 Unknown e. Gastritis 1 2 5 5 Positive 4 5 15 22 Negative 2 3 0 0 Unknown 22 00 f.
Helicobacter pylori Positive Negative 0 8 0 10

methods known in the art. In this invention, there are no limitations on the type
of assay used to measure C8 or C3 activity. For example, C2 can be detected
by immunoassays using antibodies specific for C8. The antibody being
capable of binding selectively fo a compliment component C9 protein and/or
CEA. The antibody can be used, for example, in Western blots of one- or two-
dimensional gels, in high throughput methods like enzyme linked
immunoassay and/or in dot blot (Antibody Sandwich) assays of total cellular
protein, or partially purified protein. Preferably, the concentration of C9 in a
suitable fluid is measured by ELISA in a manner well- known in the art.
[00023]. Enzyme-Linked immunosorbent Assays (ELISA) are widely used
in vitro methods. In one example of the assay a serum sample is diluted 400-
fold and applied to a plate to which Compliment component C9 protein (C9)
antibodies from one animal corigin (primary antibody) are attached. If enough
C9 is present in the serum, the C9 may bind fo these C8 antibodies. The plate
is then washed fo remove all other components of the serum. A specially
prepared "secondary antibody", from an animal origin different from that of the
primary antibody, an antibody that binds to the primary antibody - is then
applied to the plate, followed by another wash. This secondary antibody is
chemically linked in advance to an enzyme. Thus, the plate will contain
enzyme in proportion to the amount of secondary antibody bound to the plate.
A substrate for the enzyme is applied, and catalysis by the enzyme leads fo a
change in color or fluorescence. ELISA resulis are reported as a number; the
"cut-off" point between a positive and negative result may be determined by
comparing it with a known standard. Samples that generate a signal that is
stronger than the known non-cancerous sample are "positive"., Those that
generate weaker signal than the known non-cancerous sample are "negative."
[00024]. Alternatively, the concentration of Compliment component C8
protein in a suitable fluid can be determined by detecting the C9 protein using
spectrometric methods such as LC-MS/MS mass spectrometer, GCMS mass
spectrometer, SDS PAGE methods later quantified with densitometry or mass
spectrometry methods or any similar methods of quantifying proteins known in
the art.

Antibodies
10




66 916 Control population size Normal a a. Sample size 8 10 22 b. Gender 7M1F 8 M2F
16M6F c. Age (median) 68.5 68.5 73 Lung cancer b a. Sample size N/A N/A 5N/A b. Gender
N/A N/A 3M2FN/A c. Age (median) N/A N/A 62N/A

[00025]. The present invention also provides labelled and unlabeled
monoclonal and polyclonal antibodies specific for C9 polypeptides of the
invention and immortal cell lines that produce a monoclonal antibody of the
invention. A preferred antibody is capable of binding selectively a Compliment
component C9 protein for use in detecting gastric cancer by measuring blood,
plasma or serum conceniration of Compliment component C9 protein.
Antibody preparation according to the invention involves: (a) conjugating a
C9 polypeptide to a carrier protein; (b) immunizing a host animal with the C9
polypeptide fragment-carrier protein conjugate of step (a) admixed with an
adjuvant; and (c) obtaining antibody from the immunized host animal.

[60026]. According to the invention, C8 polypeptide produced
recombinantly or by chemical synthesis, and fragments or other derivatives or
analogs thereof, including fusion proteins, may be used as an immunogen fo
generate antibodies that recognize the C9 polypeptide. Such antibodies
include but are not limited to polyclonal, monoclonal, chimeric, single chain,
Fab fragments, and a Fab expression library.

[00027]. Thus, the present invention also provides polyclonal and/or
moncclonal antibodies and fragments thereof, and immunologic binding
equivalents thereof, which are capable of specifically binding to the C9
polypeptides and fragments thereof or {0 polynucleotide sequences from the
C9 polypeptide such as ISEGLPALEFPNE peptide (SEQ ID NO.: 1),
particularly from the C9 gene sequence or a portion thereof. Such antibodies
thus include for example, but are not limited to polyclonal, monoclonal, chimeric,
single chain, Fab fragments, and a Fab expression library. Production of
antibodies specific for C9 polypeptides or fragments thereof is described

below.

[00028]. A molecule is "antigenic" when it is capable of specifically

interacting with an antigen recognition molecule of the immune system, such

as an immunoglobulin {antibody) or T cell antigen receptor. An antigenic

polypeptide contains at least about 5, and preferably at least about 10, amino

acids. An antigenic portion of a molecule can be that portion that is
11




a The cancer-free high risk gastric cancer plasma samples were used as normal control.
These samples were matched against gastric cancer samples based on the gender and age
of patients. b Plasma samples from newly diagnosed lung cancer patients were included as a
measure of cancer ﬁggcificit %f oter]ttg;ll andi te§ identified. Identification and relebtive
guantification omB]asmé} ?)18 é o' r@ and'lat& g{gggp 85&?8%%‘88&&1’0'?3‘]‘% 8eﬂtify
potentially novestihimm aigeest sidoggastetacancentivedyrddilédahed@rpus son denplgaifrglatbma
B Hrom AR AL PSR BRI RS RESY O HOIGRRLOBEN oo
illustrated in Figureé 1A. The experiméental samples (plasma from gastric cancér patients)’in
each experiméniigenic netchaat tbectsriblsavplashiaséé. onapahi ohalichlg e diamuas
tabulated in T%%@q@m@@%@%ﬂom early stage (AJCC stage I-1l), late (AJCC stage
[1I-1V) and cancer-free high risk patients were analyzed in 3 separate experiments. The

methods compyj ) removal of high abundance proteins; (b) the remaining peptides were
abeledt (¢) tUBIER poriioe I Vo Atsn ) G ARA aCEl GG 2D SRR A
the amount offthgmeptid éharesénted Shdudatdi esh Sdifc epitsimae rThie Setns oeme slagres af

differences in i o] . Briefl differences includg i) the increase of sample
sizes as more s%@%@b@%@%@%ﬁ"%éﬂ%ﬁrﬁ% e %%%@é%sbﬁﬁéaﬁré?g&f% %@g% Ccﬁ%%?ent
depletion strat8gfegherddtjaisinotbadsaipetirne b i8S Uidork . 316cE00f isnizalbas

Combining th%;ﬁ@@nﬂ%ﬁﬂ(ﬁdﬁdﬁeﬁﬂﬁﬁmcﬁx%mﬁﬂ& forniRpEs 13N WQS’?J%HH:@%?F the
robustness of biological findings since only common proteins found in at least 2 iTRAQ
experiments v&%‘é\féﬁ HiwkirthdaitoAa8RegiRM: DeApRerdiRobmneamiviassizeaslisRidna
samples collegigkHiag? ngscanralsPgipnisesealaesiaeluded ip-RxeermBRiMadeboth
comparison to asc rt?in whethe aé)articular I(f)fserv tion was unigue ﬁ) gastric cancer. The
complete lists b1 FTAE M RRBRALR (BPRCHS AR TR BRI LN AR PRISARIER in
each ITRAQ expernmentsgiedndiproradeclis Sopp@rimentiwy bisitodDepletioniad g,  An
abundance protgj sma and TR abelin 0074]. In all 3 iITRAQ.experiments,
the number of BLRa soenma e et R et Teffon LR eabg MR
classification G@nNRGseHICRARR\GasE bahicehdtevgaaiie sadceymaiaiaklentegiopsothag
depletion of high alRuRAARGRIPLHRIEH For the first and second sets of 'TRAQ experiment, a
total of 35 mg of protein was pooled from each sample. The pooled samples were then
delipidated by, ifugation at 130,000 x g at,4C for,2 hr. The top transparent layer of plasma
resulting from[ﬁﬁrga%ﬁ htrifuggﬁi‘lecm c é%f%%yan'a‘?fweéufé?ﬁl p%‘?eiﬁng%(f éHEB‘ﬂ'éer/HbO R
assay (PiercerBiizeutasologystintiada)niaktsmasamptdsilive redleeniss lgadtdiobse deplidion

using lgY-12 spi n cardi '
protocol (see I%Z?g%rfg Hfﬁgu 0 087%{1& t’ﬁéj %r%gclr? |%%§§%%%ﬁ%%;§%%%§ @@é@ﬁ# (ﬁ%%s
Hu-7) affinity E6IERTHF(Kufeht Mdnarbgies aba Fe Al (@hsuged fovilepfabrnediatoaiein
Figure 1A. FlgweterpeghrbiagionsideplgtedfrysiahyodansaarrateinswatgisybiReiRdde
centrifugation at 4,500 x g at 4C followed by concentration using centrifugal filter units from
Millipore with g%i@@ﬁlggw‘ﬂ?ght cut-off at 5kDa. Concentrated samples were washed 3 times

with 50mM TEAB buffer pH8.0 on the same centrifugal filter units prior to total protein
estimation usif§@ B3N assdyalfoand 6i(#rhtehodiampleisantibe dienaledutssdardkytepededigested

and jabelled yiih (TBRGVRAGERIACCA AR Ley e endad raRed A0 a ity

Biosystems, Framingham, MA, USA). The samples were la w: a) Experime

115 - normal, MESEARIDEY. BRegHIR Y NeEIOtR thfi cHP axpibtinmits) SHeEiop araantes |
115 - normal, 3 1 Hatergasticicansesandridy aibapnasleAiarabeAe Rievidspddiional

information on cancer specificity of potential candidates; and c) Experiment 3 : 114- normal,
115- early gaSPRELAOS A APELRRE HQ8kiE @Q‘keﬁ’?ﬁﬁi@iﬁ@@ﬂ%ﬁ&’nrﬁ@émgm Hruysis
f(r)]r rl)r(t))telindidemﬁ_ﬁﬁm&bc&m rtg{aﬁhgetﬁéa%fiﬁ@aw_&ﬂ@gf %EmdhisT BRI pertapstiannd 2,
the labeled pepti were su ted.to matrix-assisted laser desorption ionization
(WALD 1) TorT S I Har SRR B e Ao AF8 Hlir e G RHO T A et
labeled peptide mixture was separated using a liquid chromatography-tandem mass
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[00082].0Only those proteins identified with at least 95% confidence were taken into account.
All results were then exported into Excel for manual data interpretation. To ensure the
reliability of the data, false positive rate was estimated by searching against a concatenated

pseudo-revers tabase, created.in-hpuse which consists of.the forward database,and their
pseudo reve rs%gﬁq%se iy é% g ((‘éﬁaa%,df' E’%‘i‘féﬁf@g% ° %‘g?m‘é' %'EQ%EI? WMPQ -u?f'458.
Using this strapegferibe figksinpositive discovery rate (FOR) for this dataset is estimated to be

approximately 1%. Here we defined FDR as the percentage of decoy proteins identified

against the tof@lgarpiein idersificatinmeT Misonsisriicaiiiialzg Positie vathindthe HaiRsesas
acceptable and tolerabhle. OOOS?giﬁforementloned, only those common proteins found across

iTRAQ experiffER (FEE Ol &niipos Jia gs 8 LY MRt ROk e’ RN EARLPRIBER not
shown) but ordjted Tap e oFererfomascachagifireatighHmpsesaatigée. ratingihsiaiaB or

<0.77 with p-value<Q.0 d thei i ion, level I in Table 3. S f
these common R er A S Ao SIB LR bt e A AN SHE Rl o
grror_f_actor_orvsmyéirdrdemwc&avhﬂue/émmbtdomhpﬁlm theysiﬂrgalgetmptictmﬁa&s an
identified W'thizgi‘rfﬁb% MM duedaitiie’s pfgﬁ%ﬂsﬁ R %ér\ﬁ%@@@ dig ocguupence
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(010 CzF.1) sapenin, mineral gels such as aluminum hydroxide, surface active substances
such as lysolecithin, pluronic polyols, polyanions, peptides, oil or hydrocarbon
emulsions, keyhole limpet hemocyanins, dinitrophenol, and potentially useful
human adjuvants such as BCG (bacille Calmette-Guerin} and
Corynebacterium parvum. Preferably, the adjuvant is pharmaceutically

acceptable.

[00034]. Various procedures known in the art may be used for the
production of polyclonal antibodies to C9 polypeptide, or fragment, derivative
or analog thereof. For the production of antibody, various host animals can
be immunized by injection with the C9 polypeptide, or a derivative (e.g.,
fragment or fusion protein} thereof, including but not iimited to rabbits, mice,
rats, sheep, goats, etc. In one embodiment, the C9 polypeptide or fragment
thereof can be conjugated to an immunogenic carrier, e.g., bovine serum
albumin (BSA) or keyhole limpet hemocyanin (KLH). Various adjuvants may
13
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be used to increase the immunological response, depending on the haost
species, including but not limited to Freund's (complete and incomplete),
mineral gels such as aluminum hydroxide, surface active substances such as
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole
limpet hemocyanins, dinitrophenol, and potentially useful human adjuvants
such as BCG (bacille Calmette-Guerin) and Corynebacterium parvum.

[00035]. For preparation of monoclonal antibodies directed toward the C9
polypeptide, or fragment, analog, or derivative thereof, any technique that
provides for the production of antibody molecules by continuous cell lines in
culture may be used. These include but are not limited to the hybridoma
technique originally developed by Kohler ef al., Nature, 256:495-497 (1975),
as well as the frioma technique, the human B-cell hybridoma technique
[Kozbor et al., Immunology Today, 4:72 (1983)], and the EBV-hybridoma
technique to produce human monoclonal antibodies [Cole et al., in
Monocional Antibodies and Cancer Therapy, pp. 77-96, Alan R. Liss, Inc.,
(1985)]. Immortal, antibody-producing cell lines can be created by techniques
other than fusion, such as direct transformation of B lymphocytes with
oncogenic DNA, or tfransfection with Epstein-Barr virus. See, e.g., M.
Schreier ef al, "Hybridoma Techniques® (1980), Hammerling ef al,
"Monoclonal Antibodies And T-cell Hybridomas" (1981); Kennett ef al.,
"Monoclonal Antibodies" (1980); see afso U.S. Patent Nos. 4,341,761;
4,399,121, 4,427,783; 4,444,887, 4,451,570; 4,466,917, 4,472,500;
4,491,632; and 4,493,890.

[00036]. In an additional embodiment of the invention, monoclonal
antibodies can be produced in germ-free animals utilizing recent technology
(PCT/US90/02645). According to the invention, human antibodies may be
used and can be obifained by using human hybridomas [Cote et al., Proec.
Natl. Acad. Sci. USA, 80:2026-2030 (1983)] or by transforming human B cells
with EBV virus in vifro (Cole ef al., 1985, supra). In fact, according fo the
invention, techniques developed for the production of "chimeric aniibodies®
[Morrison ef al, J. Bacferiol, 159-870 (1984); Neuberger ef al, Nature,

14
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312:604-608 (1984); Takeda ef al., Nature, 314:452-454 {1985)] by splicing
the genes from a mouse antibody molecule specific for a C9 polypeptide
together with genes from a human antibody molecule of appropriate biological
activity can be used; such antibodies are within the scope of this invention.
Such human or humanized chimeric antibodies are preferred for use in
therapy of human diseases or disorders (described infra), since the human or
humanized antibodies are much less likely than xenogenic antibodies to
induce an immune response, in particular an allergic response, themselves.

[00037]. According to the invention, techniques described for the
production of single chain antibodies (U.S. Patent 4,946,778} can be adapted
to produce C9 pelypeptide-specific single chain antibodies. An additional
embodiment of the invention utilizes the techniques described for the
construction of Fab expression libraries [Huse ef al., Science, 246:1275-1281
(1989)] to allow rapid and easy identification of monoclonal Fab fragments

with the desired specificity for a C9 polypeptide, or its derivatives, or analogs.

[00038]. Antibody fragments which confain the idiotype of the antibody
molecule can be generated by known technigues. For example, such
fragments include but are not limited to: the F(ab'), fragment which can be
produced by pepsin digestion of the antibody molecule; the Fab’ fragments
which can be generated by reducing the disulfide bridges of the F(ab').
fragment, and the Fab fragments which can be generated by treating the
antibody molecule with papain and a reducing agent.

[00039]. In the production of antibodies, screening for the desired
antibody can be accomplished by fechniques known in the art, e.g.,
radioimmunoassay, ELISA {(enzyme-linked immunosorbent assay),
"sandwich” immunoassays, immunoradiometric assays, gel diffusion precipitin
reactions, immunodiffusion assays, /n sifu immunoassays (using colloidal
gold, enzyme or radioisotope labels, for example), Western blots, precipitation
reactions, agglutination assays (e.g., gel agglutination assays,
hemagglutination assays), complement fixation assays, immunofluorescence
assays, protein A assays, and immunoelectrophoresis assays, etc. In one
15
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embodiment, antibody binding is detected by detecting a label on the primary
antibody. In another embodiment, the primary antibody is detected by
detecting binding of a secondary antibody or reagent to the primary antibody.
In a further embodiment, the secondary antibody is labelled. Many means are
known in the art for detecting binding in an immunoassay and are within the
scope of the present invention. For example, o select antibodies that
recognize a specific epitope of a C9 polypeptide, one may assay generated

hybridomas for a product that binds fo a C9 polypeptide fragment containing
such epitope.

[00040]. An exemplary antibody may include an affinity-purified rabbit
anti-peptide LQYENVDEDSSDSDA antibody.

[00041]. The foregoing antibodies can be used in methods known in the
art relating to the localization and activity of the C9 polypeptide, e.g., for
Westem blotting, imaging C9 polypeptide /n situ, measuring levels thereof in

appropriate physiological samples, etc.

[00042]. In a specific embodiment, antibodies are developed by
immunizing rabbits with synthetic peptides predicted by the protein sequence
or with recombinant proteins made using bacterial expression vectors. The
choice of synthetic peptides is made after careful analysis of the predicted
protein structure, as described above. In particular, peptide sequences
between putative cleavage sites are chosen. Synthetic peptides are
conjugated to a carrier such as KLH hemocyanin or BSA using carbodiimide
and used in Freunds adjuvant to immunize rabbits. In order to prepare
recombinant protein, a vector can be used to express the C9 polypeptide.
Alternatively, one can use only hydrophilic domains to generate the fusion
protein. The expressed protein will be prepared in quantity and used to

immunize rabbits in Freunds adjuvant.

[00043]. In yet another embodiment, recombinant C39 polypeptide is used

to immunize rabbits, and the polyclonal antibodies are immunopurified prior to

16
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further use. The purified antibodies are particularly useful for semi-

quantitative assays, particularly for detecting the presence of C9 polypeptide.

[00044]. Preferably, ithe anti-modulator antibody used in the diagnostic
prognostic and screening methods of this invention is an affinity-purified
polyclonal antibody. More preferably, the antibody is a monoclonal antibody
(mAb). In addition, it is preferable for the anti-modulator antibody molecules
used herein be in the form of Fab, Fab', F(ab"), or F(v) portions of whole

antibody molecules.

[00045]. In a preferred embodiment of the invention, antibodies will
immunoprecipitate C8 proteins from solution as well as react with C9 protein

on Western or immunoblots of polyacrylamide gels.

[000486]. Preferred embodiments relating to methods for detecting C@
protein or ils mutations include enzyme linked immunosorbent assays
(ELISA), radioimmunoassays (RIA), immunoradiometric assays (IRMA) and
immunoenzymatic assays (IEMA), including sandwich assays using

monoclonal and/or polyclonal antibodies.

[00047]. According to the invention there is provided a diagnostic, or
prognostic biomarker, C9, capable of distinguishing between gastric cancer
and healthy individuals with no cancer

{00048]. Preferably the C9 nucleic acid comprises nucleotide sequence
SEQID NO.:2

[00049]. Preferably the C9 polypeptide comprises amino acid sequence
SEQ ID NO.:3.

[00059]. In preferred embodiments the concentration of Compliment
component C9 protein in extracted blood, plasma or serum is used as a
biomarker for gastric cancer. The Compliment component C9 protein may be

a blood, plasma or serum biomarker for gastric cancer.

Aptamers

17
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[00051]. The present invention also provides aptamers specific for C8
polypeptides of the invention. A preferred aptamer is capable of binding
selectively a Compliment component C9 protein for use in detecting gastric
cancer by measuring blood, plasma or serum concentration of Compliment

component C9 protein.

[00052]. According to the invention, C89 polypeptide produced
recombinantly or by chemical synthesis, and fragments or other derivatives or
analogs thereof, including fusion proteins, may be used as an immunogen to

generate aptamers that recognize the C9 polypeptide.

f00053]. Thus, the present invention also provides aptamers and
fragments thereof, and immunologic binding equivalents thereof, which are
capable of specifically binding fo the C8 polypeptides and fragments thereof
or to polynucleotide sequences from the C9 polypeptide such as
ISEGLPALEFPNE peptide (SEQ ID NO.: 1), particularly from the C9 gene
sequence or a poriion thereof. Production of aptamers specific for C9
polypeptides or fragments thereof is described below.

[00054]. The term "aptamer" refers toc a non-naturally occurring
oligonucleotide chain or peptide molecule that has a specific action on a
target compound (such as a specific epitope, therapeutic drug marker or
surrogate marker). A specific action includes, but Is not limited to, binding of
the target compound, catalytically changing the target compound, and
reacting with the target compound in a way that modifies/aiters the target
compound or the functional activity of the target compound.

[00055]. Due tfo its molecular recognition property, aptamers find many
applications such as in cancer diagnosis and therapeutics. Cancer cells
require physicai interactions between different types of molecules fo grow,
reproduce and spread. In the area of diagnosis, aptamers that are very
specific to a protein that becomes aberrant in the early stage of cancer can be
used as a tool for early detection of cancer. Aptamers are also potentially

18
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less immunogenic than antibodies. Consequently, they are less likely to elicit

complications such as host rejection.

[00056]. Aptamers can be engineered through repeated rounds of in vitro
selection or SELEX™ (systemaiic evolution of ligands by exponential
enrichment) to bind to various molecular targets such as small molecules.
Methods for production/synthesis and selection of aptamers are largely similar
to that described in the following papers albeit with modifications: Ellington,
A.D., Szostak, JW., 1890. In vitro selection of RNA molecules that bind
specific ligands. Nature 346, 818-822; Tuerk, C., Gold, L., 1990. Systematic
evolution of ligands by exponential enrichment: RNA ligands to bacteriophage
T4 DNA polymerase. Science 249, 505-510.

[00057]. The "SELEX™" methodclogy invoives the combination of
selected nucleic acid ligands, which interact with a specific epitope in a
desired action, for example binding to a protein, with amplification of those
selected nucleic acids. Optional iterative cycling of the selection/amplification
steps allows selection of one or a small number of nucleic acids, which
interact most strongly with the specific epitope from a pool, which contains a
very large number of nucleic acids. Cycling of the selection/amplification
procedure is continued until a selected goal is achieved. The SELEX
methodology is described in the following U.S. patenis and patent
applications: U.S. patent application Ser. No. 07/536,428 and U.S. Pat. Nos.
5,475,096 and 5,270,163.

[00058]. In a preferred embodiment of the invention, aptamers will
immunoprecipitate C9 proteins from solution as well as react with C8 protein

on Western or immunobilots of polyacrylamide gels.

[00059]. Preferred embodiments relafing to methods for detecting C9
protein or its mutations include but not limited to enzyme linked
immunosorbent assays (ELISA) for its high throughput nature and ease of set

up and operation.

Diagnostic kits
19
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[00060]. Detection kits may contain antibodies, amplification systems,
detection reagents (chromogen, fluorophore, etc), dilution buffers, washing
solutions, counter stains or any combination thereof. Kit components may be
packaged for either manual or partially or wholly automated practice of the
foregoing methods. In other embodiments involving kits, this invention
contemplates a kit including compositions of the present invention, and
optionally instructions for their use. Such kits may have a variety of uses,
including, for example, stratifying patient populations, diagnosis, prognosis,

guiding therapeutic treatment decisions, and other applications.

[00061]. A preferred kit to detect a potential gastric cancer in a suitable
fluid such as blood, plasma or serum sample comprises an antibody capable
of binding selectively a Compliment component C9 protein and reagents for
detection of a complex formed between the antibody and a complement
component C9 protein. The kit may further comprise an antibody capable of
binding selectively a carcinoembrioic antigen and reagents for detection of a
complex formed between the antibody and CEA. The kit may further contain
ELISA reagents and plates.

[00062]. It is assumed that tumour specific markers are released from
cancerous tissues into body fluids like the blood, plasma, serum and urine.
Any of these body fluids are an ideal substrate for biomarker discovery since
the acquisition process is minimally invasive and can be repeated without
adverse conseguences.

[00063]. Without being limited to any theory it is conceivable that the
body's immune system mounts a response to cancer cells and this led to the
heightened prodUction of C9 proteins in the blood. It is also conceivable that
the elevated amount of C9 detfected in the plasma of cancer patients was due
to increased secretion of C8 by gastric cancer cells compared to normal cells
(Figure 8).

Examples of preferred embodiments

20
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[00064]. Gastric cancer is one of the leading causes of cancer-related
death worldwide. To date no specific marker is available in the clinic for
gastric cancer screening and diagnosis. The study attempis to discover
potential markers for gastric cancer by profiling the expression level of
proteins in clinical plasma samples collected from normal subjects, early
stage (-} and late stage (HI-[V) of gastric cancer patients using a
combination of antibody-based depletion, isotope tagging for relative and
absolute quantification (iTRAQ) and tandem mass spectromefry. Samples
from a total of 25 normal and 36 gastric cancer subjects were analyzed
through 3 independent iTRAQ experiments.

[00065]. In this study, we had employed plasma proteomics approaches
for the discovery of potential biomarkers for gastric cancer. Analysis of
plasma/serum based markers is one of the most attractive approaches due to
the ease in sampling procedure. Our work validated C9 protein to be highly-
expressed in the plasma of the majority of gastric compared to normal control.
To date, elevated expression of C9 has never been reported o be associated
with gasiric cancer.

[00066]. This study utilised [sotope Tags for Relative and Absolute
Quantification (iTRAQ) to profile the levels of proteins in plasma from early
and late gastric cancer stages versus normal control. The aims of the study
were (i) to identify and validate proteins that have not been implicated in
gastric cancer using proteomics approaches and (i) to examine the degrees
of specificity and sensitivity for gastric cancer detection by these candidates

compared to CEA.
Blood collection and plasma samples preparation

[00067]. Since January 2006, patients with newly diagnosed
gastric cancer at both the National University Hospital and Tan Tock Seng
Hospital, Singapore, have been prospectively enrclled with informed consent
in a research study (Gastric Cancer Biomarker Discovery [, GASCAD |} and
blood, paired normal and tumour tissue, and gastric juice samples obtained

together with clinical and pathologic annotation. Blood collection was obtained
21
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before surgery or chemotherapy. Siaging information was determined
histopathologically and in combination with all clinical information. There was
no evidence of other malignancy. American Joint Commitiee on Cancer
(AJCC) on gastric cancer staging system and Lauren's classification on the
natures of gastric cancer were used. Ethics approval had been obtained from
the respective institutional review boards.

[00068]. Non-cancer controls were obtained from a clinical study
in which subjects had undergone screening upper gastrointestinal endoscopy
which determined they were free of gastric cancer. The same blood collection
protocols were used. Subjects gave informed consent and the research
protocol was approved by the respective institutional review boards..

[00069]. Development of the standardized protocols for blood collection
and plasma preparation used by various centers involved in this study was
guided by reports on the Plasma Proteome Project (PPP) (Omenn, G. S., et
al., Proteomics 2005, 5, 3226-3245). Approximately 5mL of blood was drawn
from each patient via venipuncture info evacuated tubes coated with K;EDTA
(cat#362788, Vacutainer; BD, USA). Tubes were then inverted gently for 8-
times prior fo standing for 30 min at room temperature. The tubes containing
blocd samples were kept on ice and fransported fo the lab. Following
centrifugation at 1,100 x g at 4°C for 10 min to separate plasma from the red
blood cells, protein inhibitors were added to the plasma sample and clarified
by passing using 0.22um filter unit (Millipore, MA, USA). Plasma samples, in
1mL aliquots were then stored in -80°C for further analysis. To ensure the
consistency in plasma preparation, a quality confrol measure was
implemented where all the blood samples must be processed into plasma in
the laboratory within an hour after blood coliection in the clinic (including the
30 min incubation at room temperature). The integrity of each plasma sample
is further verified by running 1D SDS PAGE and stained with SyproRuby
fluorescent dye to ensure check for massive protein degradation or sample
deterioration, if any. Samples that did not satisfy the specified time frame or
integrity check would be stored away but will not be used for the study.
[00070]. The expressions of 37 proteins common between the 3

experiments were identified to be consistently different between the plasma of
22
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normal and cancer subjects. Using immunoblotting, the expression of
complement component C9 protein was validated to be significantly higher in
the plasma of gastric cancer compared to normal subjects. This observation
was not due to inter-patients variations and was independent from the gastritis
and H. pylori status of the patients. We also observed a statistically
significant difference (p<0.04) in the expression level of C9 between patients
with intestinal and diffuse types of cancer. Two independent blind iest studies
conducted on a total of 119 plasma samples collected from 2 different
hospitals on C9 expression showed a sensitivity of 78% to 89% and specificity
of 69% to 78%. The expression of C9 in sera is more sensitive than CEA
which ranged from 7% - 29%. This suggests the potential of C9 as a cancer
marker for population screening or diagnosis as it is both sensitive and

specific to gastric cancer.

immunodetection reagrents

[00071]. Mouse monoclonal C9 antibody was purchased from
Abcam (Cambridge, UK). Enhanced chemiluminescence (ECL) detection kit
was purchased from General Electric Healthcare, Bio-Sciences (Uppsala,
Sweden); prestained molecular weight markers and acrylamide/bis-
actylamide 29:1 were from Bio-Rad (Hercules, CA), protease inhibitors
cocktail was from Roche (Mannhelm, Germany). Sodium Orthovanadate and
TEMED electrophoresis reagent were purchased from Sigma Aldrich (St
Louis, MO). The BCA protein assay kit was from Pierce (Thermo Fisher
Scientific, USA), Buffers A and B used for Hu-7 depletion were purchased
from Agilent Technologies (CA, USA). The sequencing grade modified-trypsin
was purchased from Promega (WI, USA).

Characteristics of cohort samples used in this study

[00072]. We investigated 15 early stage gastric cancer patients
and a range of 8 to 22 late stage patients across 3 iTRAQ experiments, as
detailed in Table 1. Here we define early stage gastric cancer as those
diagnosed as stages | and Il based on American Joint Committee on Cancer

(AJCC) staging system, whereas late stage gastric cancer were those in
23
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stages |l and IV. Three independent relative quantification studies were
carried out to ensure the reliability of results generated. An increasing number
of sample sizes were used from the first to the third experiments owing to the
sample limitation at the early phase of the project. The increasing sample
sizes shouid produce more representative data and reduce potential biases
and variations between patients. In each experiment, the number of plasma
samples from normal/healthy subjects fo be used as controls was the same
as that used for the experimental plasma samples (gastric cancer samples).
The control and test samples were matched by age and gender. The normal
plasma samples were collected from healthy individuals who are cancer-free
but classified as high risk in gastric cancer due to family history of gastric
cancer. Plasma samples collected from 5 newly diagnosed lung cancer
patients were also included in the iITRAQ-based mass spectrometry analysis
study for comparison. The detailed clinical data of the samples used for
ITRAQ experiments are shown in Table 1.

Table 1. Characteristics and clinical data of samples used in the 3 iITRAQ experiments.

iTRAQ experiments
Description 1st 2nd 3rd
. . Late Late Early Late
AJCC Staging of gastric cancer -1V TRy, Lli ey
Population size 8 10 15 22
Clinical data
a. Gender 7TM1F 8M2F 8M7F 16M6F
b. Age (median) 64.5 56.5 67 73
@ c. Ethnicity
o. Chinese 7 9 13 22
E Malay 0 0 1 0
%’ indian 1 1 1 0
= Others 0 & 0 0
g d. Lauren Classification
5 Diffused type 3 3 1 8
& Intestinal type 3 4 8 5
L Mixed type 1 1 1 4
NOS 0 0 0 0
Unknown 1 2 5 5
e. Gastritis
Positive 4 5 15 22
Negative 2 3 0 0
Unknown 2 A 0 0
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(GlobutIn)inhibllm1 1-12"* Positive 0 0 6 6
Negative 8 10 9 16
Control population size
0 Normal ®
%_ a. Sample size 8 10 22
% b. Gender TMI1F 8M2F 16M6F
v c. Age (median) 68.5 68.5 73
g L.ung cancer "
s a. Sample size N/A N/A 5 N/A
© b. Gender N/A N/A  3M2F N/A
¢. Age (median) N/A N/A 62 N/A

® The cancer-free high risk gastric cancer plasma samples were used as-
normal control. These samples were matched against gastric cancer samples
based on the gender and age of patients.

® Plasma samples from newly diagnosed lung cancer patients were included
as a measure of cancer specificity of potential candidates identified.

Identification and relative quantification of plasma proteins from early
and late stage gastric cancer

[00073]. To identify potentially novel biomarkers for gastric cancer, we
profiled the expression levels of plasma proteins from gastric cancer patients
using iTRAQ-based mass spectrometry approach as illustrated in Figure 1A.
The experimental samples (plasma from gastric cancer patients) in each
experiment were mafched to confrol samples based on gender and age
median, as tabulated in Table 1. Plasma samples from early stage (AJCC
stage I-lI), late (AJCC stage IlI-IV) and cancer-free high risk patients were
analyzed in 3 separate experiments. The methods comprised (a) removal of
high abundance proteins; (b) the remaining peptides were labeled; (c) the
labeled peptides were separated; (d) identified based on size of the and (d)
the amount of the peptide present was quantiiied. The experiments used
some degree of differences in their approaches. Briefly, the differences
include i) the increase of samples sizes as more samples become available
during the course of the project, i) use of different depletion strategies and iii)

use of mass spectrometers with different mode of ionization. Combining the
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2 ETRAQ experiments were taken into further consideration. Despite the small
sample size, 5 plasma samples collected from lung cancer patients were also
included into experiment 3 for comparison to ascertain whether a particular
observation was unique to gastric cancer. The complete lists of proteins and
peptides (protein summary and peptide summary) identified in each ITRAQ

experiments were provided in Supplementary List 1.

Depletion of high abundance proteins from plasma and iTRAQ labeling
[00074]. in all 3 iITRAQ experiments, the number of plasma
samples stated in Table 1 was pooled together according to their classification
(i.e. normal, early gastric cancer, late gastric cancer or lung cancer) prior to
depletion of high abundance proteins. For the first and second sets of ITRAQ
experiment, a fotal of 35 mg of protein was pooled from each sample. The
pooled samples were then delipidated by centrifugation at 130,000 x g at 4°C
for 2 hr. The top transparent layer of plasma resulting from ultracentrifugation
was collected and the total protein estimated using BCA assay (Pierce
Biotechnology, IL, USA). Plasma samples were then subjected to depletion
using lg¥-12 spin column (Beckman Coulter, CA, USA) according to the
manufacturer's protocol (see Figure 1A).

[00075]. In the third iTRAQ experiment, Removal System (MARS
Hu-7) affinity column (Agilent Technologies, CA, USA) was used for depletion,
as shown in Figure tA. Flow through fractions depleted of high abundance
proteins were subjected fo centrifugation at 4,500 x g at 4°C followed by
concentration using centrifugal filter units from Millipore with a molecular
weight cut-off at 5kDa. Concentrated samples were washed 3 times with
50mM TEAB buffer pH8.0 on the same centrifugal filter units prior to total
protein estimation using BCA assay.

[00076]. Protein samples were then reduced, alkylated, digested
and labelled with iTRAQ reagents according to the recommended protfocol
(Applied Biosystems, Framingham, MA, USA). The samples were labeled as

follow: a) Experiment 1 : 115 — normal, 116 and 117 — late gastric cancer
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(technical experiments), b) Experiment 2 : 115 — normal, 116 — late gastric

cancer and 117 — lung cancer, a variable to provide additional infermation on
cancer specificity of potential candidates; and c) Experiment 3 : 114 — normal,

115 — early gastric cancer and 116 — late gastric cancer.

Protein separation LC-MS/MS analysis for protein identification and
relative quantification

[00077]. For iTRAQ experiments 1 and 2, the labeled peptides
were subjected to matrix-assisted laser desorption ionization (MALDI)-ToF-
ToF analysis for protein identification and quantification (Figure 1A). The
iTRAQ labeled peptide mixture was separated using a liquid chromatography-
tandem mass spectrometry (LC-MS/MS) in this instance an Ultimate™ LC
system (Dionex-LC Packings) equipped with a Probot™ MALD! spotting
device, as described in our previous study (Chen, Y., et al., Mol Cell
Proteomics 2007, 6, 2072-2087). Spotted MALDI target plates were analysed
using an ABIl 4700 Proteomics Analyzer MALDI-TOF/TOF mass spectrometer
(Applied Biosystems, Foster City, CA, USA) operating in a result independent
acquisition model, with the same set up in our previous study (Chen, Y., ef al.,
Mol Cell Proteomics 2007, 6, 2072-2087). GPS Explorer™ software version
3.5 (Applied Biosystems) was used to create and search files with the
MASCOT search engine (version 2.1; Matrix Science) for peptide and protein
identifications.  International protein index (IPI) human database (version
3.41, date of release: March 2008, 72155 sequences) was used for the
search and was restricted fo tryptic peptides. Cysteine methanethiolation, N-
terminal iTRAQ labeling, iTRAQ labeled-lysine, and methionine oxidation
were selected as variable modifications and single miss-cleavage was
allowed. Precursor error tolerance was set to 100ppm and MS/MS fragment
error tolerance to 0.3Da. Maximum peptide rank was set to 2 and minimum
ion score C.1.% (peptide} was set fo 95%. The iTRAQ quantification was
performed using GPS Explorer™ software version 3.5.

[00078]. Conversely the dried labeled peptide mixture for 3™
iTRAQ experiment, re-suspended in 200pL of Buffer A was fractionated using

a PolySULFOETHYL™ A Column (PolyLC, Columbia, MD, USA) 5um of
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200mm length x 4.6mm 1D, 200A pore size, on an AKTA Purifier FPLC unit
(GE Healthcare, UK) with a constant flow rate of 1mL/min and an injection
volume of 200uL. Buffer A consisted of smM KHxPQO4 and 30% acetoniirile,
pH2.65 and Buffer B consisted of 5mM KH,PO,4, 25% acetonitrile and 350mM
KCI, pH2.65. The 55 min gradient consisted of 100% A for & min, 5% to 21%
B for 30 min, 30% to 100% B for 15 min and 100% B for 5 min. The column
was then washed with 100% Buffer C {20 mM Tris-HCI pH 8) for 10 min and
re-conditioned with 100% A for 20 min. The chromatogram was monitored
using UV-800 (GE Healthcare, UK) and fractions were collected every minute
by Frac-850 (GE Healthcare, UK), which later were pooled together according
to manual manipulation of the chromatogram profile based on the peak
intensity. A total of 15 fractions were pooled. These fractions were dried in
vacuum concentrator, prior to C-18 clean-up using a C18 Discovery® DSC-18
SPE column (100mg capacity, Supelco, Sigma-Aldrich).
[00079]. The dried and cleaned fractions were then analyzed
using Agilent 1100 nL.C system (Agilent) coupled online to a quadruple time of
flight mass spectrometer (QStar XL., Applied Biosystems). SCX fractions were
re-suspended in 40 UL of desalting solution containing 0.1% trifluorcacetic
acid and 2% acetonitrile in water, prior Ioading' to a reverse phase peptide
Captrap (Michrom Bioresources) for desalting at 10uL/min for 13 min. After
desalting, the trap was switched on line with a 150pm x 10em C-18 3um 300A
ProteCol column (SGE). A 120 min gradient was used, ramping from 5% to
90% Buffer B in 3 linear gradient steps to elute peptides. The column was
cleaned with 100%B for 156 min and equilibrated with 100% Buffer A for 30
min prior to the next sample. Buffer A consisted of 0.1% formic acid in water
and Buffer B consisted of 0.1% formic acid in 80% acetonitrile. Eluent from
the reverse phase nLC was directly subjected to positive ion nanoflow
electrospray analysis i.e.: electrospray ionization (ESI) in an information
dependant acquisition mode (IDA), with a ToF MS survey scan was acquired
(m/z 370~1600, 0.5 sec), with the 3 most intense multiple charged ions
(counts >70) were sequentially subjected to MS/MS analysis. The time of
summation of MS/MS events was set to be 2 sec in the mass range of m/z

100-1600.
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[00080]. Protein identification and quantification for TRAQ
samples were carried out using ProteinPilot™ software (version 2.0; Applied
Biosystems, MDS-Sciex). The search was performed against Intemational
protein index (IPl) human database (version 3.41, date of release: March
2008, 72155 sequences). The search was performed using Paragon
Algorithm™, which is discussed in detail elsewhere (Shilov, 1. V., et al., Mol
Cell Proteomics 2007, 6, 1638-1655).

[00081]. Following the generation of iTRAQ ratios, a 30% cut-off value
was implemented fo accommodate possible technical variation, which is the
main variable in the study, since biclogical variation is minimized by sample
pooling effect. Hence, the upper and lower limit of 1.30 and 0.77, with p-value
of <0.05 were applied to filter the dataset. Proteins with iTRAQ ratio above
the upper limit (>1.30) were considered to be over-expressed, whereas those
with ratic below the lower limit (<0.77) were considered as under-expressed.
These differentially proteins were only considered significant when their p-
values were below 0.05. This cut-off point is well-accepted and had been
employed in other large scale protein identification and quantification studies
using ITRAQ approach (Pierce, A., et al., Mol Cell Proteomics 2008, 7, 853-
863; and Gan, C. S., et al. Journal of profeome research 2007, 6, 821-827).
Although there is drawback in this method, which applies a general
benchmark to every protein, subsequent verification step using
immunoblotting will validate the key findings.

[00082]. Only those proteins identified with at least 85% confidence were
taken info account. All results were then exported into Excel for manual data
interpretation. To ensure the reliability of the data, false positive rate was
estimated by searching against a concatenated pseudo-reverse database,
created in-house which consists of the forward database and their pseudo
reverse sequences (Elias, J. E., Gygi, S. P., Nature methods 2007, 4, 207-
214). Using this strategy, the false positive discovery rate (FDR) for this
dataset is estimated to be approximately 1%. Here we defined FDR as the
percentage of decoy proteins identified against the total protein identification.
This insignificant false positive within the dataset is acceptable and tolerable.
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[00083]. Aforementioned, only those common proteins found across
ITRAQ experiments were considered. A total of 68 common proteins were
identified (data not shown) but only 37 of them were found to be differentially
expressed (i.e. ratio either >1.3 or <0.77 with p-value<0.05) and their relative
expression levels tabulated in Table 3. Some of these common proteins were
identified with single unique peptide, which therefore has no error factor or
standard deviation value except for those where the single peptide was
identified with multiple MS/MS due fo their presence in different LC fractions.
The occurrence of single peptide hits was not surprising since plasma
proteome has wide dynamic range and some proteins are of low abundance.
Based on the relative ratio, these proteins were grouped info 10 expression
trend clusters, as shown in Table 3. Eleven differentially expressed proteins
were identified in all three iTRAQ experiments while the remaining 26 proteins
were found in at least 2 of the experiments. Interestingly there were 12
proteins (in 2 trends clusters) showed either highly or under-expressed only in
fung cancer, with no significant changes in gastric cancer. We did not pursue
further on these proteins since lung cancer was not the primary focus of this
study. Nonetheless the list might be beneficial and provide relevant
information for lung cancer research.

[60084]. C9 showed a similar and consistent expression trend across 3
ITRAQ experiments (see Table 3). An extract of MS/MS peptide spectrum
belongs to C9 protein was illustrated in Figure 2A, demonstrating the intensity
of reporter ions belong fo early and late gastric cancer samples (m/z 115 and
116 respectively) is higher compared fo the normal control sample (m/z 114).
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Immunoblotting, validation and blind test studies

[00085]. To validate the expression trend of C9 revealed by
iTRAQ experiments, immunoblotting was performed on the same pooled
plasma samples that were used initially for proteomic analysis.

The pooled depleted plasma samples used for iTRAQ analysis were
subjected to immunoblotting for C9 as described in previous studies (Lim, Y.
P., et al. Molecufar cancer therapeutics 2003, 2, 1369-1377; Lim, Y. P., et al.
The Journal of biological chemistry 1999, 274, 19025-19034) Triplicates blots
were carried out for each sample to ensure robustness of data generated. To
profile the expression level of C9 in individual plasma samples, crude plasma
sample (without depletion of high abundance proteins) was used for
immunoblotting. Prior to this, optimized conditions for immunoblotting of C9 in
crude samples were obtained by varying the protein loadings and x-ray film
exposure times (data not shown). Consequently, a tofal of Sug of crude
plasma protein from each sample was loaded into 1D SDS PAGE. Gel strips
spanning the desired molecular weight range within which C9 migrated were
cut out from various 1D gels. All the desired strips were then laid onto the
same PVDF membrane and western blotted (see Figure 1B). Triplicate PVDF
membranes transferred from the triplicate runs of each plasma sample were
subjected to chemiluminescence detection on a single x-ray film following
immunoblotting of C9. For densitometry, images from x-ray film were first
captured using Imager Scanner and its corresponding software LabScan
version 5.0 (General Electric Healthcare). Machine calibration is routinely
conducted as per manusfacturer's instruction. Image was then analyzed
using the 1-D gel analysis module of the ImageQuantTL software v2003.03
(General Electric Healthcare). Briefly, bands of interest were automatically
detected. This was followed by manual editing of the highlighted regions so as
to ensure that all bands are properly represented and without interferences
from areas of non interest. Background was subtracted and the volume for
each band measured.

[00086]. The C9 expression trend observed in immunoblots was
congruent o protein expression obtained in iITRAQ approach, in which C9

was found to be over-expressed in the plasma of cancer compared to normal
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subjects by at least 1.3-fold (see Figure 2B and 2C). The overall protein
expression profile obtained by staining the gel with SyproRuby fluorescent
dye showed that there were equal loadings in all the lanes analyzed (Figure
2D).Attaining consistent observations from two independent approaches
(iTRAQ and immunoblotting} authenticated our findings.

[00087]. The major concern and challenge dealing with clinical plasma
samples is the inter-patient variations. There are numerous factors such as
genetic background, diet and environmental factor that could lead to the
divergence of protein expression levels between subjects. To eliminate the
possibility that the higher C9 expression observed in the plasma of cancer
patients compared to normal controls was due to inter-patient variation, all the
samples used in the 3 independent iITRAQ analyses were individually profiled
for CO expressicn level through immunoblotting. In total, we screened a total
of 77 samples comprising 25 normal, 15 early stage gastric cancer, 21 late
stage gastric cancer and 16 lung cancer. Eleven lung cancer samples
(including the 5 that were used for iTRAQ analysis) were included in this
screening for comparison.

[00088]. For individual screening of C9, we decided to explore the use of
crude plasma (without depletion of high abundance profeins) for
immunoblotiing since it is more practical and cost effective from a clinical
point of view. Preliminary study showed that C9 could be detected with high
confidence in crude plasma (data not shown). Therefore, triplicate
immunoblots were carried out for each crude plasma sampies to ensure result
reproducibility. As mentioned in the "Experimental Procedures” section,
immunobloiting was done by transferring various gel strips with the desired
range of protein molecular weight onto a single PVDF membrane (see Figure
1B). This procedure was repeated 3 times, generating 3 triplicate blots, which
were then subjected to chemiluminescence detection. The triplicate blots were
exposed simultaneously on a single x-ray film to ensure fair comparison.
Figure 3A shows an example of the triplicate blots generated for profiling C9
expression in individual plasma samples. Prior to the actual experiments, the
loading amount of plasma proteins were tifrated and x-ray film exposure times

after chemiluminescence reaction evaluated to obtain an optimized
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condition/operation procedure such that the intensity of C8 signal obtained
would fall within the linear range and did not suffer from saturation effect (as
exemplified by Figure 3A).

[00089]. The average densitometry reading from triplicate data points for
each plasma sample was calculated and plotted in Figure 3B. The samples
were grouped according o the nature of the samples, i.e. normal, early gastric
cancer (stage [-ll), late gastric cancer (stage HlI-IV) and lung cancer groups.
The mean values of C9 expression level in the three cancer groups were
42750, 57767 and 47071 for early gastric cancer, late gastric cancer and lung
cancer respectively. These mean values were found to be 2-fold highet
compared to normal control group, which had a mean densitometry reading of
21677 (see Figure 3B). ANOVA statistical analysis was performed fo
determine whether the observed difference was statistically significant. The
box-plot in Figure 3C illustrates that the differences in C9 expression is
significant with p-value < 0.05 when comparing the 3 cancer groups (early
gastric cancer, late gastric cancer and lung cancer) to normal group.
However, the expression of C9 did not have statistical power to differentiate
between the 3 cancer groups.

Discriminating between normal and cancer states with C8 for blind {ests

[00090]. Since C9 expression level was capable of differentiating
between normal and cancer subjects with statistical confidence, we
proceeded to conduct blind tests to determine whether plasma C9 levels
could be used fo distinguish between normal and diseased states. Two
separate cohorts were engaged for the blind testing experimenis to eliminate
institution-derived biases. They included 64 samples from National University
Hospital (NUH) and 55 samples from Tan Tock Seng Hospital (TTSH) (Table
2). These samples were selected randomly based on their availability. C9
expression level for each samples were profiled in friplicates using
immunoblotting by an operator who had no prior knowledge of the samples’
nature. A late stage gastric cancer patient plasma sample from the validation
experiment was spiked into gels that contained the blinded samples (see
Figure 1B). This spiked sample served as an internal contro!l for normalizing
the signal density between validation and blind test blots as well within the
blind test blots.
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an Tock Seng Hospital (TTSH). The clinical data for these two sample cohoris

used for blind testing are summarized in Table 2. These blind tests were performed
by operaior who had no prior knowledge of the samples’ nature. The
immunoblotting approach used for blind testing was the same as that used in the
validation step described above except that an additional reference sample
comprising 5ug of a known late gastric cancer from the validation set was spiked
info the gels containing samples for blind test, acting as an internal control for
densitometry scan normalization between and within test/validation blots (Figure
1B).

[00092]. Similar to the validation process, average densitometry reading for
each sample was calculated from the triplicate data points. Figure 4 shows one of
the triplicate blots from the blind test conducted on the NUH cohort. Sample was
then predicted to be either normal, early gastric cancer or late gastric cancer based
on the mean C8 densitometry reading cut-off value predicted in the validation blots.
As mentioned previously, the average densitometry reading for normal, early and
late stage gastric cancer from the validation blots were 21577, 42750 and 57767
respectively. These values were used as the cut-off values for blind test prediction -
samples with average densitometry reading of (i) < 21577 were predicted as
normal, (ii) between the range of 21577 — 42750 were early gastric cancer and (jii)
> 42750 were [ate gastric cancer. Using this cut-off scheme, approximately 66%
(42 out of 64) and 69% (38 out of 55) of the samples were predicted correctly,
matched with their staging in clinical data for NUH cohort (Table 4A) and TTSH
cohort (Table 4B) respectively. In the NUH cohort, C9 specificity was estimated to
be approximately 78%, i.e. 9% higher compared to 69% estimated from TTSH
cohort. C9 was found to be less sensitive for early gastric cancer where its
sensitivity was found 1o be 31% in NUH cohort and 46% in TTSH cohort. In
contrast, C9's sensitivity towards late stage gastric cancer was significantly higher,
i.e. 68% and 87% for NUH and TTSH cohorts, indicating C9 has greater potentiai in
identifying advance stages of gastric cancer. If cancer stages were not taken into
account, C9's sensitivity improved to 78% and 89% for NUH and TTSH cohorts,
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respectively. This illustrates C9 has considerable specificity and sensitivity in
discriminating between plasma from (i) cancer patients and (i) cancer patients with

advanced stage of cancer from normal subjects.

Table 4. Use of C9 expression level for blind test studies of samples from 2 independent medical
centers prediction i.e. (A) National University Hospital (NUH) cohort and (B) Tan Tock Seng Hospital
(TTSH) cohort. C9 sensitivity and specificity in detecting gastric cancer was determined. (C) In
comparison, carcinoembtyonic antigen (CEA) levels were measured for plasma samples used in
validation set and 55 randomly selected samples from both NUH and TTSH blind test cohoris.
Sensitivity and specificity of CEA for gasiric cancer prediction was then calculated.

Sample prediction based

é{ on averacg:gi—do%nas ltometry Total Perce'ntage Percentage co co
asma Noof No of ’ of r_ught of wrong tivity  Specificit
oo 00 sample sensitivity Specificity
samples from samples samples prediction predotc:tmn predolction (%) (%)
NUH cohart correctly wrongly (%) (%)
predicted predicted
Normatl 25 7 32 78.1 21.9 N/A
Early gastric
cancer 4 9 13 30.8 69.2 30.8
{stage I-1})
Late gastric 781
cancer 13 6 19 68.4 31.6 68.4
(stage UI-IV)
Gasfiric
cancer 25 7 32 78.1 21.8 78.1
(stage I-IV) P
Sample prediction based
g!.asma > averag:tiifnasnometry Total Perceptage Percentage Ce 03¢ ]
of right of wrong e -
samples No of No of sample rediction rediction sensitivity  Specificity
from TTSH samples samples  prediction P o P o (%) {%)
cohort correcily wrongly (%) (%)
predicted predicted
Normal 20 9 20 69.0 3i.0 N/A
Early gastric
cancer 5 6 11 455 54.5 455
(stage [-1I)
Late gastric 9.0
cancer 13 2 15 86.7 13.3 86.7
{stage 1l-1V)
Gastric
cancer 23 3 28 88.5 11.5 88.5
(stage -V} °

a The average densitometry reading cut-offs used for sample prediction were: (i} normal < 21577,
(i) 21577 < early gastric cancer (stage I-l) < 42750, (iii} late gastric cancer (stage IlI-V) > 42750
and (iv) ali stages of gasfric cancer > 21577,

® This included early and late stage gastric cancer samples.
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studies [00085].To validate the expression trend of 09 revealed by iTRAQ experiments,
immunoblotting was performed on the same pooled plasma samples that were used initially
for proteomic analysis. The pooled depleted plasma samples used for ITRAQ analysis were
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not shown). Conse%uently, a tatal of 5pg of crude plasma protein from each sample was
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densitometry, images from x-ray film were first captured using Imager Scanner and its

corresponding software LabScan version 5.0 (General Electric Healthcare). Machine
calibration i<s@iginesnteriieardigssr (GEA)Fareering instruction. Image was then analyzed

using the 1-ghgelbanalysisinedyle ghibs InaapguanEA- SeMwaigneP03 L3 (Gen aﬁé‘?cw&

Healthcare). Briefly, bands of interest were automatically detected. This was followed by
manual editRSHPIRE ARI GRIEH RS AN eBRIAHT BAs e Bh AL affuHiYesHe prspayterciogia
representedz0@ yih @narederaDEpssispnarangas ehinatudjeres!. J2aekareding wascfubsiasted
and the volume,for eagh band measured. | oused within the National University Hospital and
accredited by Ministry of Health Singapore. Only a total of 115 out of 183 samples
(all 81 samples from validation set and 54 randomly selected samples from both
blind test cohoris) were sent for CEA screening fo reduce cost. The reference
value for CEA is <5ug/l., which was also used in ancther study (Be! Hadj Hmida, Y.,
et al., La Tunisie medicale 2001, 79, 434-440). Any sample that fell below this
reference value was considered normal.
[00094]. Two set of plasma samples including (i) all the 61 samples from
validation set and (ii) 54 plasma samples, randomly selected from both NUH and
TTSH cohort samples used for blind testing, were tested for the presence of CEA.
A standardized CEA analysis was performed on these samples by trained
personnel. Briefly, ADVIA Centaur CEA assay {Siemens Healthcare Diagnostics), a
two-site sandwich immunoassay using direct chemiluminometric technology, was
employed. Two antibodies were used in the assay — (i) a purified polyclonal rabbit
anti-CEA antibody labeled with acridinium ester (Siemens ADVIA Centaur Ready
Pack, Primary reagent pack, Lite Reagent) and (ii) a monoclonal mouse anti-CEA
antibody covalently coupled to paramagnetic particles (Siemens ADVIA Centaur
Ready Pack, Primary reagent pack, Solid Phase). These two antibodies and 50l

of plasma sample were added into the cuvettes and incubated at 37°C for 7.5min,
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[00086].The C9 expression trend observed in immunoblots was congruent to protein
expression obtained in ITRAQ approach, in which CO was found to be over-expressed in the
plasma of cancer compared to normal subjects by at least 1.3-fold (see Figure 2B and 20).
The overall protein expression profile obtained by staining the gel with SyproRuby fluorescent
dye showed thistrttereasbiegewiibl YoaldngdmdaknheBasesraagyte dv@ig ihe 2 Eddediiitey the
consistent ohseMalions pm o RASRGRAGAL ARHTOACaR AT ﬁ‘ﬁ@aﬁﬁ%ﬁﬁ%‘f"@@.ﬁa‘%

authenticated our findings. [00087].The major concern and challenge dealing with clinica

. plasma sampEs3amdaran sadbael eiationshividis Hie aNREROWS fatabve digth uRiigeltdiés)
background, gied @adl emdrennenipinRion el sestd IRaddr e siv eI ReR Of REMRIRd way.

expression levels between subjects. To eliminate the possibility that the hig er 09 expression

observed in the¥pimh B EartdPpIRdTe LB Ya L@ liciaP ds b ioHaddlle fnY reading
inter-patient yendsnnwathimensarsiesosedrgdhe chingepeadaniidRAQ analyses were
individually led.for 09,expression level thro immunablotting. In l,we screened a
total of 77 A IIES kompleing 06 HERH T & Bh i A SHENC AR OB B g G
cancer and tingrehiesrs&lieasrsimilgroairmev atompless(iregodie) (Had thatebere Usedhidrof
iITRAQ analysi | Whthis sc ir c ' indjyvid
screening of%lé?év?/gg{ ge}é%ggej%?g e@&%’reﬂfﬁ%ﬁﬁ%ﬁ%ﬁ%@ﬁ%@% E&ﬁ&%%éog%%ﬁoor
abundance pest@ing)ffermndfuiton Btifersaecl inrsirieregneattisatiaht/cdet d¥bcivefenstage
 clinical poin_tgag{f%fvcgﬁegmiwa&&&@v&%w%%e@@ GastisEbepetactadvalbhbighty ranged

confidence in crude plasma (data not shown). T fore, triplicate immunoblots were carried

out for each BRINESHakire etk 85 clfifeteul Mo e nRitibiNyaRaeRbRIbRE ds T aRsistent
"ExperimentafifRroestsiigs” sReHes, ifEpenoblviting wardersnby tansEirsbyariossael of

Figure 1) MRS HEGHHEN e TSCAIBR Z e R A wiphcate blos, which were

then subjectéabte €hemiluminescence detection. The triplicate blots were exposed

Its in

SI a¥a¥a ala aiaiya’ a - alanla ala a - A .0 aalalra

of the. triplicate blots generated“fof!profilie 99 expragsion i Vj?ﬂ?al SPRRSBmMplesa Prior cea

to theeagtes g%'fq%”@we]_ ?Sthecsi‘ﬁjé’ E]g 3 5?13 of Haspia proj pSkere éﬁﬂf’é@oﬁgndﬁwm@/i@lmspeciﬁcity

expdS§f§¥imes after chemilupraeseensedeastiof &lEitlated toyghtain an apfimized (%) (

condition/operation progedure such thatthe intensity of 09 signatobtained woutd fatt-within tt

linear range A nékguffer ffSm saturation effec fas exem]cﬂﬁ]f?éd by Figq.%’e 3A). N/A

[00089].The &f8¥age densitometry reading from triplicate data points for each plasma sample

was calculategfﬁc@ plotted in Figure 3B. The samples were grayped accogding to the pature

of the sgmple@gajge.mo?HQéL early gastric cancer (stage I-11), late gastric cancer (stage IlI-1V)

and lun§j candigr groups. The mean values of C9 expression level in the three cancer groups

were 42750, 55%67 and 47071 for early gastric cancer, late gastric cancer and lung cancer  1gp9
[\ .

respectely. érge mean valueg were foqu to be 2;fold hlgh%%ompareq{%normalzg%ntrol

group, which faga mé#glidensitometry reading of 21577 (see Figure 3B). ANOVA statistical

analysis was Ipdvformed to determine whether the observed difference was statistically

significant. TK&BEx-plot in Figure 30 illustrates that the differences in 09 expression is

significant wi tg)‘ézfelu% 2 p-05 when comparing the 3scancer greups (earlysgastric canzer, late

gastric cancejand lung Cancer) to normal group. However, the expression of 09 did not have

statistical po%rr;lg[diffementlate éqf:tween tBe 3 cancer groups. JRisgriminatin betweep normal
and cancer statres witPi®d-for blind tests wonSince gg oo % R]@

%)

expression level was Capable 0
differentiatin aB tween normal and cancer subjects with statistical confidence, we proceeded

to condfict blig tgsts to>determine whether plasma Q9 levels cpyld be usegdp distinggish
betweef norrsdgand disehsed states. Two separate cohorts were engaged for the blind 100%
testing @xperifhents to eliminate institution-derived biases. They included 64 samples from
Nation& Uni R Hté/ Hospital (NUN) and 55 samples from Tan lock Seng Hospital (TTSH)

(Table 2). Thgggcéamgm,_were Selected r@ndomly Bdsed on tHéft availabikgie C9 expi@ssion

(stage
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samplessamples correctlywrongly predictedpredicted Total sample prediction Percentage
Percentage of rightof wrong predictionprediction (%)(%) C9 sensitivity (%) C9 Specificity (%)
Normal Early gastric cancer (stage I-1I) Late gastric cancer (stage IlI-IV) Gastric cancer (stage
I-IV) b 257 4%1“?;)6 257 3278.121.9N/A 1330.869.230.8 1968.431.668.4 3278.121.978.1

Gastric

cancer > . . .
(stage I- 5uglL 4 21 25 16% 84% 16%
V)

[00096]. Use of C9 to differentiate between gastric cancer types

Our study showed 95% (out of 20) of the diffuse type gastric cancer patients had
high C9 expression fevel in plasma sample (Figure 5E). High C8 expression was
also found in 77% out of 35 intestinal type gastric cancer patients. There were 10
patfients who were diagnosed with a combination of both diffuse and intestinal type
gastric cancer, and all of them had high C8 expression level in plasma. ANOVA and
post-hoc statistical analysis revealed that a statistically significant p-value of < 0.04
could be obtained when differentiation between the diffused and intestinal type of
gastric cancer based on plasma C9 expression was attempted (see Table 5). ltis
clinically relevant as the symptoms of diffuse gastric cancer are rather non-specific

and hence the diagnosis is difficult and often late, compared to the intestinal type.

Table 5. Statistical correlation of C9 expression level with Lauren's classification of gastric
cancer subtypes and other analyses, There was no significant distinction in H. pylori or gastritis
status between 2 sample groups i.e. correctly predicted normal and correctly predicied cancer
samples in blind test cohorts. In confrast, C8 expression in plasma samples from all cancer

patients was demonstrated to be correlate significanily with Lauren classification with p-

valua<0.05.
Dataset Sample Type Clinical data SZEE le Statistical analysis p-value
Blind tests : Correct sample | Pylori+H- g3° chi-square test 0.263
(NUH and prediction
TTSH cohort (Normal and
cohorts) Cangcer) Gastritis +/- 93P chi-square test 0.397
Validation and 65° ANOVA 0.040
blind tests Cancer samples L::mrenl
(NUH and classification 550 Post-hoc 0.035
TTSH cohorls) (Diffused and intestinal) '

? Include only those samples that were corrected predicted to be normal and cancer
samples based on their C9 expression level. ® Samples consisted of 45 correctly predicted

normal samples and 48 correctly predicted cancer samples. © Samples included 20
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B. Plasma samples from TTSH cohort Sample prediction based on average densitometry
cut-off 3Total Percentage Percentage of rightof wrong predictionprediction (%)(%) C9
sensitivity (%) C9 Specificity (%) No ofNo ofsample samplessamplesprediction
correctlywrongly predictedpredicted Normal Early gastric cancer (stage I-1I) Late gastric
cancer (stagéfiised/ )38 fsastnehaoer seagwinajion o0oHD 60 oS oM /NSE1aUBIBEIRSLS Gancer.

1321586.713.386.7.2332688,511.588.5
ggnly 20 diffused and 35 intestinal type gastric cancer were considered.

[00097]. Statistical analyses were carried out using both asymmetric and non-
asymmefric analysis including ANOVA, chi-square test and post-hoc analysis. All
these analyses were performed at 5% significant using statistical software SPSS
16.0 for Windows. ANOVA analysis was carried out to investigate statistically
differences in C9 expression level obtained via immunoblot in normal plasma
compared fo cancer plasma. To investigate Helicobacter pylori infection (HP+/-)
and gastritis infection (+/-) status between the correctly predicted normal and
cotrectly predicted cancer samples based on C9 expression level, chi-square test
was employed. On the other hand, correlation between C8 expressions level with
Lauren classification (Diffused, intestinal or combination of both) was calculated

using ANOVA and Post-hoc analysis.

Profiling of C9 expression across individual plasma samples from cancer
patients

[00098]. When all the 94 individual plasma samples (used in validation and
blind tests) from gastric cancer patients were plotied for C9 expression, 84%
(79/84) of these samples showed high expression level of C9 as defined by
densitometry value of > 21577 units (Figure 5A). Among these samples, 39 were
early stage gasiric cancer samples (stage I-ll) and 55 were late stage gastric
cancer samples (stage HI-IV). Approximately 77% (30/39) and 89% (49/55) of the
early and late stage gastric cancer samples showed high C9 expression levels,
respectively (Figure 5B and 5C). This is consistent with a report on multiple
myeloma patients that while the classical and alternative pathways were activated
in most patients in early and late stages, the terminal pathway (involving C5 to C9)
was more frequently activated in the later stages (7 of 12 patients) (Lugassy, G., et
al., Leuk Lymphoma 1989, 33, 365-370).

Possible mode of C9 elevation in plasma of cancer patients — indications and

contraindications

[00099]. It is conceivable that the body's immune system mounts a response

to cancer cells and this led fo the heightened production of C9 proteins in the blood.
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a The average densitometry reading cut-offs used for sample prediction were: (I) normal <
21577, (i) 21577 < early gastric cancer (stage I-11) < 42750, (ii) late gastric cancer (stage
[1I-1V) > 42750 and (iv) all stages of gastric cancer > 21577. This included early and late stage
gastric cancer samples. Helicobacter pylon infection is one of the strongest risk factors
associated withsgakwidreahee tipbaverexpressiasiaiel Min piRstire setebvignitod 2o gastnyy)

while gastritigsisdap! WHESEaMAnR Iwwﬁmﬁ@re@%é@%ﬂﬁ@ﬁ 1RSI NS REISENS 75% of
diagnostic ;Iue of C9 Was influenced by these clinical parameters, we asked whether the 2

groups of saHIceRER AP B aRTRISS BeoYr ﬁWa@?%e&ﬂ%Fbﬁ)eoweaﬁégra@geolﬁ”&P%?

status had distinelimsailonenferRtolic. statuls, Sinlieicabanalsrsy6es/e3bNeEHB®.results
(see Table is indic tes t t the OS'[IC vaI e of C9 betw normal a astric
RLILHED e e}

cancer plasma was ot a PeEP B HIEH & ﬁ?@&ﬁﬁw@%‘? ftﬂ‘?e%ﬁ‘"j’g 8§té’5 co
Carcinoembggoi ceaptiersiofC A psopbawgieg) [060033drcthencinizahpettagicC hdvrisatogpitiedyial
d f t. A d
astroontordona J000 sm B o g eSS FRACK e BB AR SR B e oo
professmnaﬂ@ﬁ@@i@@l&jmgwd)@ﬁ’ Qestyrimgarcaooskdnsinmadtionznaleseditingel f5gitae Snd
accredited by Mgkt FRINRIDARANTG: COMAIREL Lhhe AL SLARS SATRIRSIRIAY an

samples from valldatlon set and_54 randomly selected samples from both blind test cohorts)

were sent fdMEERSERSBAMRPto fdubeEbN I TRLRTER ABe Givatior CERaSESHGH. ! i%ﬁlénn

was also usgdsitiaaaHier sévshitBed Hadid#mvda, Y., et at, La Tunisia medicale 2001, 79,
434-440). ﬁ%ﬁqoﬂ]ﬂle th feII belo this reference% élGe was considered normal.

[00094]. Tw tasm ?aﬁ\ﬁf& inRATRARGH) PR MR RO WARRIQHINe D FXRPAFT4S)
54 plasma danepleEs)sandamlziseteictizohfiom lﬂﬂmmﬂdhgapdtTiﬁHmobDnh‘q&mplﬁEqu&to

blind testing ﬁﬁ%&?%ﬁa@@t Srpcﬁgeé}cge% gErﬁ”ll @Lﬁiﬁtgﬁrdlz %%ﬁ‘ %hé e sitdies fo

performed on these sam trained personne entaur assay

(Siemens Hé@lﬂﬁi&rﬁl@iﬂ@mﬁﬁééuy@fw&émmwmamarf@'@mremmpEe size,

chemiluminemeifcdRaRolROY e VSR ﬁ@%ﬂlewcméh@ﬁlﬁﬁd&@?ﬁp&ﬁﬁﬁdw%mféacﬁ
purified polyclonal rabbit anti-CEA antibody labeled with acridinium ester (Siemens ADVIA

Centaur ReSHFBEIR/PFFRAYY reagent pack, Lite Reagent) and (ii) a monoclonal mouse
gntl §E§ ar[mbodk o ppRvalemy e@mﬁ@@t@g@@@h f.mﬁm@afgcm(?admgg%é@s\ghé ERadsts
eady Pac rea ase ese two antibodies a sma
sample weré Q&léje%e)@wt%r&%g g)v%ﬁ d?ﬁ@ﬁs%eg %é%?@%ﬂspbﬁ :&‘"g
water. Acid Enadl B&mmgenwiwar@ftﬁ@mak{hdwmmasmweﬁesandatbat-thé' he specificity
chemilumin i
relatlonshlpgvfn thgep r%g&ﬂl%t%ﬁ atlv a%&%%ﬁﬁgggi% Ig%c?e %%@%SF ??%Lra?ﬁg%l}' tﬁor
assay is 18fhif ERREA 2 feprpbinefinattestdsictlirg el eferndceFande aptads hatissgiagiivstic

lab is 0.0 tohgr@leifyrEpiingdRaralsirindais s irence 1BrgadRiceasidgred normal,
[00095].1t is_not suriJ’rlsméthat EA specificity was 100% for both validation and blind test set,

as similar oB¥¥N Yepdhe RS oeneaus: MUrR R HEBRSRIoiids diiafiirrising that
3668-3677)diffowayen S kAsSansitivlycomd vew mqw;ﬁﬂgm Eepef UdR RN, f@f @@ﬁb{umﬁrlc

cancer and % to 2 % fo late astric_ cancer, whereas for gl] stages of gastric c
the sensitivi ranggg egﬁnfséq%9 o@@@afgé G?QSFEF PR s%ﬁ\ﬁﬂ? él@ 3B?§|
consistent WI&I@@)«@mgd@ss@c@iadrwm @sﬁmmm@s’cw&p&ﬁmJQWMI afresult of h!gher

sastroerterplogy . SSRRICIORENN0 A PALATCTRIE G ) SATBPSSSEIOE o ol o

Plasma CEA samples samp s correct icted pr
sample preéiéﬁoh%b%ﬁ@@é@@ﬂi@ﬂ@g@lﬁ'f wgmurmwwagrge@a@tichmediamm%ac@%ﬂhrltus

CEACEA sengith(ify sRarilieityifiy (Kawachi-Takahashi, S., et al., Infernational archives of

allergy and applied immunology 1975, 48, 161-170; Kawachi-Takahashi, S., et al,,
The Japanese journal of experimental medicine 1974, 44, 845-847; Oleesky, D. A.,
ef al., Clinical endocrinology 1986, 25, 623-632; Rumfeld, W. R., et al., British
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40 111-1V) Gastric cancer (stage I- 5pg/L 1V) 4212516%84%16% [00096].Use of C9 to
differentiate between gastric cancer types Our study showed 95% (out of 20) of the diffuse
type gastric cancer patients had high C9 expression level in plasma sample (Figure 5E). High
C9 expression was also found in 77% out of 35 intestinal type gastric cancer patients. There

were 10 pati@HEFIY (hsdmpigipesddifin2s 8RR IR B8R beigitiHudR apliahistinantyfed
gastric cancgxpanthaliaf themRabion §68 exuessien- e in Phamas AR asd-paskthac

statistical analéﬁis revealed that a statistically significant p-value of < 0.04 could be obtained

when differeRIBIRBeRPLRAAE GRS @ MadnRin DAY shgydribednes: Bifeqass and
plasma C9 éxjerpsstatiovas aftteregier (seddble Bkéns dhrcalbooelgvantsds thgesymipglidins
of diffuse gastric cancer are rather nan-specific and hence the diagnosis is difficult ang often
ate, compnl I RACETAI & P e S L e R ES Uit 1Bt
Lauren's clawsifivatibatoCfaswit caiteblesidrtyprre toudssieengalys esuljbetse withs itigh risk to
significant djstingtion. in. H. r gastritis : t 25 L€, CO
predicted né?n%ﬁ%%”&c%rﬁ yﬁg)]r%’dlgc%teJ> @%ﬁ%@a@pﬁ%@%ﬂnd eéet%fﬂ%?%% H%o%h%géécéb
expression fRTHASERI dafaplien fisincamelastarransesaisaidmonstrated to be correlate

significantlyppfibiagren slassificatinn witivaliesh SpoRataretiSaminle fvasiGHNicakABia
Sample size Statistical analysis p-value Blind tests (NLTH and TTSH cohorts) a Correct

sample predIBfRIR (RIGHREPRIRICCich¥aRrtions R Modpatisnspikkr dhan those specifically

described. The invention includes all such variation and modifications. The
invention also includes all of the steps, features, formulations and compounds
referred fo or indicated in the specification, individually or collectively and any and
all combinations or any two or more of the steps or features.

[000105]. Each document, reference, patent application or patent cited in this
text is expressly incorporated herein In their entirety by reference, which means that
it should be read and considered by the reader as part of this text. That the
document, reference, patent application or patent cited in this text is not repeated in
this text is merely for reasons of conciseness,

[000106]. Any manufacturer's instructions, descriptions, product specifications,
and product sheets for any products mentioned herein or in any document
incorporated by reference herein, are hereby incorporated herein by reference, and
may be employed in the practice of the invention.

[000107). The present invention is not to be limited in scope by any of the
specific embodiments described herein. These embodiments are intended for the
purpose of exemplification only. Functionally equivalent products, formulations and
methods are clearly within the scope of the invention as described herein.

[000108]. The invention described herein may include one or more range of
values (eg size, concentrafion efc). A range of values will be understood fo include
all values within the range, including the values defining the range, and values
adjacent to the range which lead to the same or substantially the same outcome as
the values immediately adjacent to that value which defines the boundary fo the

range.
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0.263 Gastritis -El- 93b chi-square test 0.397 Validation and blind tests (NUH and TTSH
cohorts) Cancer samples Lauren classification 65' ANOVA 0.040 55d Post-hoc (Diffiised
and intestinal) 0.035 a Include only those samples that were corrected predicted to be normal

and cancer samples based on their C9 expression level. b Samples consisted of 45 correctly
predicted nok®R4193hples AraiaBashidistisnneiivetinnc antessstmplestaxiSamyiies initlaigde0
41 diffusedy35 Jpiggtinahanddo sombingtion A Rathdifiyse and iptestingl iRe. oastrig) pe
cancer. d Only 20 diffused and 35 intestinal type gastric cancer were considered.

[00097]. StatiAR@ISieRAV SR e dRsisiom A singatethiniegenssEiodn@hibtrgers but not the

exclusion of any other integer or group of integers. It is also noted that in this
disclosure and particularly in the claims and/or paragraphs, terms such as
“comprises”, “comprised”, “comprising” and the like can have the meaning
attributed to it in U.S. Patent law; e.g., they can mean “includes”, “included”,
“including”, and the like; and that terms such as “consisting essentially of” and
“consists essentially of* have the meaning ascribed to them in U.S. Patent law, e.g.,
they allow for elements not explicitly recited, but exclude elements that are found in
the prior art or that affect a basic or novel characteristic of the invention.

[000110].  Other definitions for selected terms used herein may be found within
the detailed description of the invention and apply throughout. Unless otherwise
defined, all other scientific and technical terms used herein have the same meaning
as commonly understood to one of ordinary skill in the art to which the invention
belongs.

[000111]. While the invention has been described with reference to specific
methods and embodiments, it will be appreciated that various modifications and

changes may be made without departing from the invention.
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asymmetric analysis including ANOVA, chi-square test and post-hoc analysis. All these
analyses were performed at 5% significant using statistical software SPSS 16.0 for Windows.
ANOVA analysis was carried out to investigate statistically differences in 09 expression level
obtained via immunoblot in normal plasma compared to cancer plasma. To investigate
Helicobacter pylon infection (HP+/-) anéF§4StHtks tdfetti¥n (+/-) status between the correctly

predicted ngripal and-conrectly pregiated eanceicampies based on 09 expression level,
chi-square test wasT@mplegeck ®n the other hand, correlation between 09 expressions level

with Laurepclgssification (Riffrisad, intestingl of sompinatien of both) was calculated using
ANOVA and Post-hoc analysis. Profiling of 09 expression across individual plasma samples
from cancetatienMEfBB0U8[2AYea P the 94 individual plasma samples (used in validation
and blind testy).froga grsisicoegnger patients were plotted for 09 expression, 84% (79/94) of
these samplledshai0ed-igt2expression level of 09 as defined by densitometry value of >
21577 unitg,(kgurg SA). Among these samples, 39 were early stage gastric cancer samples
(stage I-1l) and 55 were late stage gastric cancer samples (stage llI-1V). Approximately 77%
(30/39) and’86u (ForsH)EN thersday and late stage gastric cancer samples showed high C9
expressiondengls, fespectively (Figure 5B and 50). This is consistent with a report on multiple
myeloma patidnts fl3at while the classical and alternative pathways were activated in most
patients in algci;[%tesg dgs, the terminal pathway (involving 05 to 09) was more
frequently activated in the later stages (7 of 12 patients) (Lugassy, G., et al., Leuk Lymphoma
1999, 33, 3380370} Possible mode of C9 elevation in plasma of cancer patients - indications
and contrajndicationd [0Q9P9] dL i FONCRIvaRIe &hat Pae Bady sdmigune system mounts a
response tb cancer cells andsthis led to the heighted@d production of 09 proteins in the blood.
42 This also implies that over-expression of C9 in plasma is not limited to gastric cancer.
Indeed, thispyas nq@t the case as high level of 09 was observed in 75% of lung cancer plasma

samplesi stud§23s well as in the blood of acute leukemia and sarcoma (Lichtenfeld, J. L.,
< > D

etal., Cangg&ggse%ﬁg 13f(6es6,3678-3680). [000100]. In contrast, Cheng and colleagues

reported the up-regulation of C9 gene expression in esophageal adenocarcinoma compared
to normal iislafeels, laaus slydv e glsa.detsgind usased diaequlatand. 6o
extracellular 09 levels in"a panel of gastric cancer cell lines compared to normal cell line

~ (Figure 6). ASE3GE6R <35 $AEEEI87aHRPREF T 2 oLIH 456 CaFtTCgPaBRic Angrast tAEdly an 120
immune respgitsg-cthe gechanigmaehind the elevaienat Phasma Pilewsdrgagtic cancego

remains to be clarified. [000101].The current screening method using immunoblotting is
expensive,tﬁﬁf@-%ar%ﬁﬁﬁﬁ,g%ﬁiﬁitir%%%?@é?ﬁﬁm%?ﬁﬁ%?ﬁﬁﬁ ARG S pERARIEABRone to 240
technical vagiatalihaanc: s at besisert apantitative tteporduap fidyretsiugieg torvalidate theoo

clinical Uti"%ggﬁ%{gg gtastric cance{ dciagnosis on a. larger sample size E{.I§Acshould be

developed‘c{o achieve a ﬂ?gqﬁagra #%ou Suﬁgr%ﬁecc REEtERT aric aﬁ%anct?t%tiv% as gg/-ca 360

[000102] Witbaedersacedeotrdse statapergsc bsdiudaryofrorttheabliod tests cuedacted orft20
more than 0&%5&‘9&9?%5@?9%@%%%&%‘85%98@8{5%49dé%ﬁ[?g&ﬂ@&@%ﬂ%&%&fﬁbs't'v'ty %0

78% to 86% for gastric cancér detecfion: The Specificity ot 09 fOr gastric cancer ranged from
69% to 78FIIRREEHT (Had IBAATHREN CIEAY F6ICthiS TSR IR c SAMSINERDITR 1832 8RIEETAY both PP

and CEA ig sergdeegth sensitiyg and spppitiePravdding agvepa tigedful sereening sagthod forsop
gastric cancer. [000103]. Given the heterogeneous nature of cancer, it is not surprising that
different maFkEFSHAY FEIBHBIAREITBF ISV @ LR TEH99BtEHITHPLORAGBITT 98 is a
potential caadidate-ter gasiiie cancandgtegien. Yybigdhechetghteneddaveyofdshueas not 720
associateda\%v%tp agtritis in our. study and mc(i%ht tgcec a resuLE ofthighgrtlggcel é)fc%% geacreted by 280
gastric cancer e s'.i‘l":igcﬁlrae'-’1 %E)1 F]?g‘;:h A28 091 VEPRARTE RisS B Dbserved i pa‘ileqnats with
immune disgeders sarhtas riesigrmtod artiritis archaatotianmoeEalisgasescaaataaag 840
(Kawachi-T. ) . lnternational archiy. f r ied ogy 19
48, 161-17%%%5%%%-%5%%%%?85}% %ﬁg?ﬁe%%%%géggﬁo%xr%% exp%%#n%%edicinegéo
1974, 44, 84513478 ClcttkspIBAAL, gt als ThYica aTTAGEHin0| Gy aT8s C25t GRREFBI R umfeld60

aaaaaatgtt tctgcatgtg aaaggagaaa ttcatctggg aagatttgta atgagaaatc 1020

gcgatgttgt gctcacaaca acttttgtgg atgatataaa agctttgcca actacctatg 1080
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[000109].Throughout this specification, unless the context requires otherwise, the word
"comprise" or variations such as "comprises" or "comprising”, will be understood to imply the
inclusion of a stated integer or group of integers but not the exclusion of any other integer or
group of integers. It is also noted that in this disclosure and particularly in the claims and/or
paragraphs, terms_such as "compri comprised", "comprising” and the like can have )
eaning AT L PR SR ooy g st L FBEG g™ Tho
"including"s e toe dikes cdlahga derren sathtas t'toradsting egsentiadyofagctieenasists 1200
essentially b fas themeanipg.ascubeddio lestipdl Ralenbiaty £:0xdbealion for 1260

elements not explicitly recitéd, but exclude elementSthat are found in the prior-art or that
affect a babfE 6¥430e&| eharaciciost okt iids 20010t Otierdefinuusysdadselectdd 20

terms useq higeiRrhayag fernd withingthe sedalleghdgserntion: o the davertipmanshapply 1380

throughout. Unless otherwise defined, all other scientific and technical terms used herein have

the same HEHARTFE8 BRfHBRAFUTdSEB6EeR BRE BRI LS SKAPFFESHETIWRRN the 1440

invention halgrgs190kdthYale thegiventian has beaydessrhedyvithdefarangedo spectm

methods and embodiments, it will be %?%ciated that various modifications and changesAéEj%
e _

be made wWitR8at HEParting ok the veiish 45> LRBOENEE 118 TN SELOERFrioN
UNIVERSERY ka8t GAROL R tdMytY oz &in <120zaCagwerthicagker agahtegrse therddf0

<400> 3

get Ser Ala Cys Arg Ser Phe Ala val Ala Ile
5

Ser Ile Leu Thr Ala GTn Tyr Thr Thr Ser Tyr
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Cys Ile Leu Glu Ile
15

Asp Pro Glu Leu Thr

SLso ARG SRS SIS S IR SR

Gly Leu PreiAt&dcal Glodis PraotAsecGlatesae <Z220%aRac2] 38R898tCt gaaggattge 1740
cagecctaga gttecccaat gaaaaataga gotgtigget tctctgagct ccagtggaag 1800
aagaaaacac tagtaccttc agatcctacc cctgaagata atcttagctg ccaagtaaat 1860
agcaacatgc ttcatgaaaa tcctaccaac ctctgaagtc tcttctctct taggtctata 1920
atttttittt aaatttttct tccttaaact cctgtgatgt ttccattttt tgttccctaa 1980
tgagaagtca acagtgaaat acgccagaac tgetttatcc cacggaaaat gccaatctct 2040
tctaaaaaaa aacaaaatta aattaaaaac agaatgttgg tttaaaaaac ttcaaagtaa 2100
ttttcaaacg gctttgtatg gttaacatat tctgccaggt ccatgaccac acgtctgtac 2160
catgcaattt aactcttatt tacattgtta tgtttagttt ggttatttgc ttaggtgtgce 2220
atacattcat tcagcaaatg ctgagcacca gccacgtgcea cagcagttge ttitactagt 2280
cttagctcta cgatttaaat ccatgtgtec aagggggaaa acatattata tttgtaacca 2340
aaaactacta gtttaccaga ggactgaagg gagatazaaga ggagttggtt aatgggtaca 2400
aaaatccagt tagatgaaag gaataatata gatagtgttc agtagcagaa tagaatgaac 2460
ataaactatt agtttaaatt atgtgaaatt ccttctattt gatcatattt tacaagaaaa 2520
aacatcaatt ttatatagtc caacttaata cctagcctta tgagttgtat aaggtaaggt 2580
tacctacctyg agaagctgat taacattggt tgtacaatct tattcattag agaacatggt 2640
gcttagggtc tgagaccttt tgaaaggtct gagaactctt taaéaaaagg aaé 2693
<210> 3
<211> 559
<212> PRT
<213> Homo sapiens



<212> DNA <213> Homo sapiens <400> 2 gcttgttccc cccactcgca tctgcatttt taacagaaag
ggtcacaatg gacaatttaa cagagccctg gatgcataaa aggatgattg agctggcacg cttttgacaa catactaccg
atttcagaac agacatcaaa ctgaacaatg ggttttcata aaaaaatgtt gcgatgttgt tgtcctctgg gccacccagce
agaaataagc cagtggctct cgatccttgt tgggaaaaga tgaggatgct gatgcgactt tgaaagtgag aacagcaggc
tgagttctac aagaccttgg cd8acattac ttttaatgcea ttgfdaggaa ttccaaaaat tctdBatgtg getcacaaca
ccctttgcaa aagagcagca atcctcacag gcatcacaca ctcagacaaa tgcaccgacg gaggatgact cggtgtaatg
ccccgteect tatggoatea adtgdgartcd Eacgiy gttt ghbgdacaansgdtadaleic aeagecicdirgaaacttacc
aaaggagaaa acttttﬁ@g ataaatgcct tgtcag@g cacagtacac tagactgeéag tgtttcgttc ctgtgggaga
gcggaaatga gtgacaatga cctgcagaga acattttagg gtaaccggga ctttgatcta ttgaagcatt taaaatttac
caatttcttt aq&'dta@gt‘t feat&py Aty St aaed Paitfe 4y Takeagsittt Ty degchth g auth st aatgagecee
aagaagcatt cagacgacag ctttcaatgc ctgcggagac cagagtggta g@tggatccc tcgggatgga tgaaaccaaa
taaaagtatc acccactgaa acatggcaag gtcatattct aagatttgta agctttgcca gccctgccac gcagttgcaa
gacccaga@&g@%i"gt@a%tﬂ&g&?@ttt%?gt@w cEa 55%@&@9@%%tt’té’égéf§ &g becrgg&aagcacac
aacactctga ggcgagaaaa atccaagaga acaaataaag ggtagtttic tcaaagaagg atgagaaatc actacctatg
aaaagggaga ctctaggagg gtgttgaact tctctgaaat gtagagctgt gtggaaccag atgtgactga aaaaactgtc
aacaaaacgﬁ;%c\a"éti@:gg%t t@fgaﬁrgaggeg:%’@a%ajggg agéa% %Eagﬁﬁt&% ttt tagaagtca
tctaaaaaaa ttttcaaacg catgcaattt atacattcat cttagctcta aaaactacta aaaatccagt ataaactatt
aacatcaatf, tacectacct c_atattttgcc actctatgaa gaaagacata ctetgttgga agacatcacc
aaaatatgcgﬁ%tt%ﬁ%e(é? é%ﬁ?ﬁg% S&a%%%g%’@ a%’ﬁg%i’bg tsgaggegrgaiﬁﬁ gti%cggga?‘{aggtaccttc
ttcatgaaaa aaatttttct acagtgaaat aacaaaatta gctttgtatg aactcttatt tcagcaaatg cgatttaaat
gtttaccaga fagpiganas aghlacatlligiatagls 4paagCiaat Iaaoac!th, Littggaaa fispiatatg
aagagatgcc gctgaattta agigaaaacc tttgaadig tgggcctctt aatctggtie attgaagact acagtgattc
gcctgtgaaa gaaaaataga agatcctacc tcctaccaac tccttaaact acgccagaac aattaaaaac gttaacatat
tacattgtta stgageaccruCAagigiscggactiunaee eAalasata @joigaankcaastiarjadancattggt
tgaaaggtct ccf@gaac ttttggataa ttggtpatca ataaagatga tcatddfatga aagaaaagct ccataaatga
cagtgaaaat atatcaatga taatggatgg tcagtaaaca gctgttggct cctgaagata ctctgaagtc cctgtgatgt
tgctttatcc agaatgitgenictgbeagion tettagiit geraedtgeaa gjaaalgagataadgardatagtgttc
cctctattt cetdgectta tgtacaatct gagfactett tcactacagt a catg tctggatgta ttgtdPaag tgttgtttca
tctccgagga tgctectgtt gaaaaatgca atttagtgta aaagtgtttg aaaaatttct tctctgagct atcttagetg tettetetct
ttccattttt caé@gh@aaﬁttt&éaa@gg asatdaecae Y reattic c&gtaﬁtﬁgéata&amta%fgagttggtt
agtagcagaa gatcatattt tgagttgtat tattcattag taaaaaa g% agctctgggt aagcgé’ ag tctctggctt
aggggagagg ctcataagag accgtgattg ctcattagtc cacctaaaga agaaaatgcc tgtgcctgcc gaaggattge
ccagtggaégd réc”a%{bféﬁ’a_t?@@%fa&? Rythectee® gtihaietett é’aéé@térﬁra%@ c tdggtgtgc
- ttttactagt tttgtaacca aatgggtaca tagaatgaac tacaagaaaa aaggtaaggt agaacatggt aaa <210> 3

<211> 559 <212> PRT <213> Homo sa,pieps
Tyr Arg Qgg Pro Trp Asn val Ala Ser Leu Ile Tyr Glu Thr Lys Gly

200 205

Glu Lys Asn Phe Arg Thr Glu His Tyr Glu Glu Gln Ile Glu Ala Phe
210 215 220

Lys Ser Ile ITe GIn Glu Lys Thr Ser Asn Phe Asn Ala Ala Ile Ser
225 230 235 240

Leu Lys Phe Thr Pro Thr Glu Thr Asn Lys Ala Glu Gln Cys Cys Glu
245 250 255

Glu Thr Ala Ser Ser Ile Ser Leu His Gly Lys Gly Ser phe Arg Phe
260 265 270

Ser Tyr Ser Lys Ashn Glu Thr Tyr GIn Leu Phe Leu Ser Tyr Ser Ser
275 280 285

Lys Lys Glu Lys Met Phe Leu His val Lys Gly Glu Ile His Leu Gly
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<400> 3 Met Ser Ala Cys Arg Ser Phe Ala Val Ala lle Cys lle Leu Glu lle 151015 Ser lle Leu
Thr Ala Gin Tyr Thr Thr Ser Tyr Asp Pro Glu Leu Thr Page 2 202530 Glu Ser Ser Gly Ser Ala
Ser His lle Asp cys Arg Met Ser Pro Trp 354045 Ser Glu Trp Ser Gin Cys Asp Pro cys Leu
Arg Gin Met Phe Arg Ser 505560 Arg Ser lle Glu Val Phe Gly Gin Phe Asn Gly Lys Arg Cys
Thr Asp 65707830 Ala Val Gly Asp A@PArg Gin cys val Pro 388 Glu Pro Cys Glu Asp 859095
Ala Glu Asp Asp Cys Gly Asn Asp Phe Gin Cys ser Thr Gly Arg Cys 100105110 lle Lys Met
Arg Leu Arg & yhd s GiyeAsprisasAsprey s plwAsprRha ad5A0TRb Sar Ase Gl Asp Asp
Cys Glu SéPGlu Pro Arg Pro Pro3&§s Arg Asp 1301351385Arg val Val Glu GluX3&r Glu Leu
Ala Arg Thr Ala Gly Tyr Gly lle 145150155160 Asn lle Leu Gly met Asp Pro Leu Ser Thr Pro
'he Asp AsrsIGlsPhE] £6615 G A5 CRyr Asm Gly [Teur AS Angs Asly AstUASPrGiNiAsn Thr Leu
Thr Tyr -180185190 Tyr Arg % Pro Trp Asn Val A Qer Leu lle Tyr Glu 5Lys Gly
195200205 Glu Lys Asn Phe Arg Thr Glu His Tyr Glu Glu Gin lle Glu Ala Phe 210215220 Lys
Ser lle lle Sia &he LWT@XBSéhMryPrfiésAé’ﬂm?jélgme Ser Ser ser ?15’6 ser Leu

Gly Gly Leu Tyr Glu Leu ITe Tyr val Leu Asp Lys Ala Ser Met Lys
355 360 365

Arg Lys Gly val Glu Leu Lys Asp ITe Lys Arg Cys Leu Gly Tyr His
370 375 380

Leu Asp val Ser Leu Ala Phe Ser Glu Ile Ser val Gly Ala Glu phe
385 390 395 400

Asn Lys Asp Asp Cys val Lys Arg Gly Glu Gly Arg Ala val Asn Ile
405 410 415

Thr Ser GTu Asn Leu Ile Asp Asp val val ser Leu Ile Arg Gly Gly
420 425 430

Thr Arg Lys Tyr Ala Phe Glu Leu Lys Glu Lys Leu Leu Arg Gly Thr
435 440 445

val Ile asp val Thr Asp Phe val Asn Trp Ala Ser Ser Ile Asn Asp
450 455 460

Ala Pro val Leu Ile Ser GIn Lys Leu Ser Pro Ile Tyr Asn Leu val
465 470 475 480

Pro val Lys Met Lys Asn Ala His Leu Lys Lys GIn Asn Leu Glu Arg
485 490 495

Ala ITe Glu Asp Tyr Ile Asn Glu Phe Ser val Arg Lys Cys His Thr
500 505 510

Cys GIn Asn Gly Gly Thr val Ile Leu Met Asp Gly Lys Cys Leu Cys
515 520 525

Ala Cys Pro Phe Lys Phe Glu Gly Ile Ala Cys Glu ITe Ser Lys Gln
530 535 540

Lys ITe Ser Glu Gly Leu Pro Ala Leu Glu Phe Pro Asn Glu Lys
545 550 555
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225230235240 Leu Lys Phe Thr Pro Thr Glu Thr Asn Lys Ala Glu Gin Cys Cys Glu 245250255 Glu Thr
Ala Ser Ser lle Ser Leu His Gly Lys Gly Ser Phe Arg Phe 260265270 ser Tyr Ser Lys ASF1 Glu Thr Tyr
Gin Leu Phe Leu Ser Tyr Ser Ser 275280285 290295300 Arg Phe Val Met Arg Asn Arg Asp val Val Lea
Tim Thr Tim Phe Val 305310315320 Asp Asp lle Lys Ala Lea Pro Thr Thr Tyr Glu Lys Gly Glu Tyr 'he
325330335 Al&Rias ea Glu Thr Tyr Gly Thr His Tyr Ser Ser Ser Gly Ser Lea 340345350 Gly Gly Lea Tyr
Glu Leu lle Tyr val Lea Asp Lys Ala Ser Met Lys 355360365 Arg Lys Gly Val Glu Lea Lys Asp lle Lys Arg
Cys Leu Gly TYr AisiB M5y 5380qkpf ARISSHANSER IFGSEREPIRE 3¢aslicIea8e?VAIGH ARG Phe

38539039540 AsidivisudisfuéisdriedsoV al Hye iBaahgGlstaty Artédadiabissngtle 405410415 Thr Ser Glu
Asn Leta lle Asp Asp val val Ser Lea lle Arg Gly Gly 420425430 Thr Arg Lys Tyr Ala 'he Glu Lea Lys Glu

Lys Lea Leu A Thr 43 440%%5 V le Asté/al Thr AslpT)cPhe c\)/naln,?\ zﬁ'f\la ISer Se Asn Asp
450455460 Al Pio aF[e% & Ser &e in Lea sePErc'ﬂ?e yrq&p 21178437& ro Val Lys
met Lys Asn Allai¢ sanmlﬂ_gﬁaysmmstha_@w@dmwlr@nd

(b) comparing the concentration measured in step (a) with a standard value ranges

for the concentration of Compliment component C9 protein for healthy individuals,

wherein when the concentration of Compliment component C9 protein obtained
from the individual is increased as compared to the standard value range for the
concentration of Compliment component C9 protein of healthy individuals it is

indicative for the possible presence of a gastric cancer.

2. The method of claim 1 wherein the increase of the concentration of complement
C9 protein is at least a threefold increase as compared to the standard value range

for the concentration of Compliment component C9 protein of healthy individuals.
3. The method of claim 1 or 2 further comprising the steps of:

(c) measuring the concentration of carcinoembrioic antigen protein in the suitable

fluid sample obtained from the individual, and

(d) comparing the concentration measured in step (c) with a standard value for the

concentration of carcinoembrioic antigen of healthy individuals.

wherein an increased concentration of carcinoembrioic antigen as compared to the
standard value for the concentration of carcinoembrioic antigen of healthy

individuals is further indication of the possible presence of a gastric cancer.

4. The method of claim 3 wherein said concentration of Compliment component C9
protein and/or carcinoembrioic antigen is measured using an antibody capable of
binding selectively a Compliment component C9 protein and/or carcinoembrioic

antigen.
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485490495 Ala lle Glu Asp Tyr lle Asn Glu Phe Ser Val Arg Lys Cys His Thr 500505510 Cys Gin Asn Gly
Gly Thr val lle Lea met Asp Gly Lys Cys Lea Cys 515520525 Ala Cys Pro Phe Lys Phe Glu Gly lle Ala
Cys Glu lle Ser Lys Gin 530535540 Lys lle Ser Glu Gly Lea Pro Ala Lea Glu Phe Pro Asn Glu Lys
545550555 Claims 1. An in vitro method of detecting the presence of a gastric cancer in a sample of an
individual suspgectbe metheisrioflaiavihgvbarsiicseithconcentigtioimgf ¢aymimsotiagninereiidedtration of
Compliment comRIRgeH{eaRIEiH/ g Suitable fluid sample obtained from the individual, and (b)
comparing the concentration measured in step (a) with a standard value ranges for the concentration of
Compliment component C9 protein for healthy individuals, wherein when the concentration of Compliment
component CPLprABIM BRI FREMARL FWRRIEE 128 ALY SARARISPE R RS R SG&THSY value range
for the concengr@&omplihtzoitn@mestiecd rgomeittic Antigsa canhbeasitigySediviDuts it isristicatde for the
possible preseq e3of a gastric cancer. 2. The method of claim 1 wherein the increase of the concentration
of complement C9 protein is at least a threefold increase as compared to the standard value range for the
concentration of Compliment component C9 protein of healthy individuals. 3. The method of claim 1 or 2

further comprigin§h®aetbpd of clrimiewserrip aRdeancantration of carorivepnbaeBRANRIECBrotein in the
suitable fluid sgrpflp ahtaBeicnBh® idi\AdtigbnaB tnédk GRINRPEBEIPRAtOMERiAtion measured in step

(c) with a standard value for the concentration of carcinoembrioic antigen of healthy individuals. wherein
an increased congcentration qQf arcino? rioic antigen as,compared to th<=1 standard value for the
concentration Bt CaF B BHSIR iR HE Ry HIAFIREIS (€ IR 3P GBSt TEBbible
presence of a g'@ar\'r@emioeanéin&“@saéthqdqeﬁtr@nn@vﬁvﬁempiimm mmmmmﬂ@%b@tﬁhpbment o
component CY,praicin ang(of ¢aFINO&HAIC AMHIRR ISIPRAFYTEHHSIRY Akabinady SaRRRIE of binding

selectively a Compliment component C9 protein and/or carcinoembrioic antigen. 5. The method of claim

4 wherein saidSRRERRBLIEABICSHIRFhBFIBENIPSHERPIE I LRSI Rent AsaHtYY YdIduals i8. The
method of claifadicative\vshaieigitie gpihpdyris eamaile of binding selectively a Compliment component
C9 protein antigen comprising SEQ ID No. 1 or SEQ ID No. 3. 7. The method of claim 3 wherein said
concentration 8f C/_{om&gmintfcim%oqe trt 9rproteirr1 arrlld/o}r1 car inroerr]nbrioi ranti en irs cmeas%ired
spectrophotométric@). OR Metfod of CIAINTL FRRE? 'cgmcpr?s?r?gec%ér%cqgﬁziﬁgcga%?ric Cancer intestinal
type wherein dspacsaseid eonicentestishasinCentrplioreof cornpuineit Coprorénto€Batvedain 8fto 4 fold as
compared to the giandardyalsie der she-canceataion oL LmMMEN!C ARRABYCSREISIN d suitable

fluid sample of healthy individuals is indicative of intestinal type gastric cancer 9. A method of claim 1

further compri§REBHRRRSMRY BRRlre T aMeteiaifflstd thirodhaledman thcrersBd Yoheakation of

Compliment conapanens (s9ridietiveadapiivesh e dastatdoanssrmpared to the standard value for the
concentration of Compliment component C9 protein in the blood, plasma or serum of healthy individuals

is indicative of gjffysed type gastric cancer. ,10. A kit comprisin first and .a second antibody when used
o detocting oalih s S B B B ety o
Compliment coanssnéntaCRitableifiuithdamatseibes st erdiktisty if acc@ilplex findiegl sriestieaiythe first

antibody and thﬂmﬂﬁ%”ESW”bg%%@ﬂ”a%d%}é%éﬁ&o‘?& LIRS FaRaRmplRinding

selectively a carcinoembrioic antigen and reagents for de on of a complex formed between the second

antibody and tfETBSFchRSWRSiEIE ARiEHBRY AEA MR FPTRIGE RN GOTR IR Sric SRS AN Compliment
component COreigiormf heabbyyirdidpanis ofldinding ket wlaipnaléavdirenuiisdisstigatitady is capable
of binding selectively.a Compliment component C9 protein antigen comprisi EQ,ID No. 1 or SEQ ID
No. 3. 13, Ut ORE Hesto RGO LB 6 O PR o C RS e B AP PGRAr L 56 protein and
a second antibeadgicegabléos! @iniidey sedctiyaliaadauccinalembraoigearfitigdhencscintiddluidfsample as a
biomarker for Wﬁﬁ@ﬂ?@&mﬁ%néﬁﬁ@@i AlaeAARERRAY FRRARIEQf binding selectively a Compliment

component C9 protein and a second antiEody capable ot binding selectively a carcinoembrioic antigen for

use in detectini gastric cancer by measuring a concentration of Comﬁalci)men_t component C9 protein in a
suitable fluid shidIBSNHEePEHIM P B SHE SR RS AiRednisiFFRRPE A INIRE C8!BTHYSEH R increased

as compared tGénginndatcbuaigenamngedosrdteicantrgnaton oisieretimant senpase8EQIIprotein of
healthy individH%Issit is indicative for the possible presence of a gastric cancer.
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12. Use of a first antibody capable of binding selectively a Compliment component
C9 protein and a second antibody capable of binding selectively a carcinoembrioic

antigen in a suitable fluid sample as a biomarker for gastric cancer.

13. A first isolated antibody capable of binding selectively a Compliment component
C9 protein and a second antibody capable of binding selectively a carcinoembrioic
antigen for use in detecting gastric cancer by measuring a concentration of
Compliment component C9 protein in a suitable fluid sample wherein when the
concentration of Compliment component C9 protein is increased as compared to a
standard value range for the concentration of Compliment component C9 protein of

healthy individuals it is indicative for the possible presence of a gastric cancer.

48



