Cancer biomarker and the use thereof Cross-reference to rel ated
application [0001].This application clains 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 Invent|on LOOOZ The present i nvention
relates to di agnostic orCanes : i hetegfar kers for
screeni ng or detection of gastric cancer. Background Art

[ 0003] . Gastric cancer or stonach cancer refers to tunors that devel op
in the | ower RHEgS-HiCIENCE glated appligation: st onach or in the
uppernost part of the small |ntest|ne Gastric cancer is a |eading
cause of cddeet]:rel afbis afedichtiovoclains denefit ohiacd priaribs frooneSingapdren

Pr ot com cs T, RIRTIoT 00 2098058 BB o 2o oy 008 Ypehortentsifa

rate is ar autich 3RMh&sbE Ricofratddpmieinibytefr@s®.t 0 60% (Kamangar F, et
at J din Oncol 2006;24:2137-50). Interesting discrepancies between

the Western and Eastern popul ati ons had been reported in ternms of the

frequency of prid bf fifl B&ehfiBnand prognosis of the disease, probably
resulting fromthe diiferences in gastric cancer .epi dem ol o

st agi ng syslf’%% and tPeaPmRsent iprartcn relateg 1o §gcjgrurp%égnqﬁtc
clinical Q%%r 8PB8ma?kbrs 453cHehing gratﬁétécﬂﬁf 6CddsBit tancBel i eved to
be a key p| ar in the nmanagenent of gastrl c cancer. Popul ation
screeni ng by endoscopy introduced in Japan and ot her Eastern
countries | ea 70% of gastric cancer being diagnosed in
early stage cggc* ofndOArt rely 15%in Western countries where
screening renai ns el usi ve (Cunni ngham and Chua, The New Engl and
journal of [A@@8lci ne SBSTiC GBTEr LBERMEABE)ANCROVReEY tor thmoss dhat develop
effectiven n i [
Sapan and ArEacYERBRHTN R B FRRERRCR B sBiFtn SO HE sibefaat AT, o
may be a vitablsmaillibtestied.i GastfiYeahcerks aGeadidguanad orbbagw'trelamtt éeaihogy
and hepatol o 2007, 22 70-972. 1. Le | ancet
oncol ogy 2 d 8 ’g% ﬁmoﬁg%‘%m’”'o? H@ngdqsgsﬁ?lbgm‘q @agx&os géé‘%"‘f"k’c
bi omar ker E(Malnl &bVe, 167 SUBStrotecnains ©linSAPSERDS) armmwnam:ﬁgrcmalt he
clinic and the commnl used markers such as_CA19-9, @ﬁﬁto rotei

o &%

anti gen, pep¥IHoGENIVR/ nife (S PEUe RB YA EXFEPLalRr | {RRAN( $¢ ar
i nsensi ti VQKéLraﬁgam épaIZQO@I)n oﬁk@ragdos 34121 $7-56). @nt@%‘ﬂné QiskidpinBREt er

nol ecul ar markers. [0004]. Conventional tunor markers such as CA19-9,

CA72- 4 and betaeen &mweswE@nat%a#e@eW@Wat@eSM/féﬁersi@@@rtﬁri¢n f%’rns of
gastric Car{ﬁsrfr&g}e \;'&rn fedtbn rEMd &6 mrdfz%ae@aw ker

sensitivity In gastric cancer ectron I ntl udi ng at 16 %
CA19 9 at 26%lting H66 ﬂmditf@k@ﬁees it gabBi cancht epideEbeclogy. Miagmg S%ek@n,

Cay. S0P QU Sl 8 B 5ok, 6-LrRPL O 2008y 2080, o
MR- pyr uvat e1gg-aese HavB-dctioties Gislibet @shd tkey s ot trat ednageabol dfc

mar ker, had al so been vaI ted for tri cancer det ect.i on
[he sensi ¢ 1GASTF catpobp Pt {AD0E porermylioy PBroS TRy, Bresinearin 8690 Adasos

respect i velgthéKRiarn Y couttied/ lealit" PR 00 7OMR! ofolgagist tagsdrebeinggy
& hepat ol ogy 2007, 19, 265-2764] Hardt, P. D., at at Anticancer

research 2 ncr@@d osstvistade commavecthita, mefely db%:iin Westesamosptries
research 1%9

e
derived fr om?rﬁesee r Ae}%or?%ﬂamé ¢ % ﬁ é@lnmrr?%h ﬁ{]urgrb)&rRt gfrhgwcl:%%?,gaatngs
have a sengouimal D&metlrcines&)&?h857,67&63‘-6)86@alsioweuelcfanmst affettiveneseosft
of them are no ecific for cer t . [ 0005].Cl.assifi i.Qn
o et e hetRlasPRAE dring, M o8 oBRNFRS oAl iorm JRBEL e Tbh rEMblRD
i's p; obabl yq dd%ﬂomtﬁé SURRAERS UL et rigk deibjects eclay hday \(raiguhadwﬁﬁatlvel\/l
et a Best Y%E:aCt | %e J%urrﬁasleo?’rg%strgggtgrology ar?é %eggtg)ogy 2a0 e} 2.8 " J/oag‘}f :
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[ 00011] . Accordingly one aspect of the present invention provides a
met hod of detecting the presence of a cancer in an individual
suspected or at risk of having cancer conprising the steps of (a)
measuring the concentration of Conplinment conponent C9 protein in a
suitable fluid sanpl e obtai ned fromthe individual, and aring

the concent l&UN@nWndasel@ld Tihe /aneas qnaplogy 2R08, 8t 2FHa8H. \Aéwevafa
f th l

i vi dua 5. GHEE o Ao BoeCARidERer BPARBRERY Rk Phrteh SEPé’en‘@ﬁéf‘*{“y
C9 protei n diEguorisdinf thenclinie anddihei deramonty used m&drsasucﬂ'oapam,eﬂg-go

t he standar e for the ¢ entratio Co

conponent CgtBP(.‘#%Pr?rg'ge'ﬂ’e%‘?pﬁlpfqeﬂgqﬁ %l“%em WPE'%%%%@Q&EE@)&*C eHe
possi bl e pr esensrive{Lan eaadey 2008)0CREHAY tHRe 18 head Befitd BbttéMAolecular

i nvention provjdes a nethod of detecting the presence of a gastric
cancer in afM3™K@Svi dual suspected or at risk of having gastric cancer
conpri sing teps ' in0 nt
conponent Cg) pr‘%t ein ?En\g&)stlgﬁ?g@r!{o‘r?%JF%&%S%@H%%%?%&g:aA‘?%r%rQnH@'dE'E

i ndi vi dual , aghaol byleguatelyr sangitive eancidrcepecifist foo gastsieseansdr datestiep (%)
with a stan i a

component - oSt i eyt SEARET ) e B EPRS "R G o ancer
concentrati datamtlo@mmﬂdlm@mEﬁcahmdntem QA DD-Qi at 20084 &0 B56% émmmmlzm

i ndi vi dual reas e.stan val ue range

t he concent ra gj}h& KE’&% OB teﬂ:TVB‘? ©4{ ot ﬁ‘?l

i ndi vi dual wabtma#em@gya&lheeafm T)iia@oepmmweesmesma:@pé&ﬂ cityIFhéde
cancer. [00013% Anot her aspect of the invention provides a %It to

detect a pof&H (‘i’rélw‘?t'faﬁ‘?trq"?f’“@gnd\é?"wwvét%E'F?%Wz‘fﬁmr geseisdeas tumor-
conprising aBsctMtb8od¥ibBRARhEKEf, ML bash eéi/ta!dé?éd’ & &HE'&H‘?’]@E?

conponent C9 %pot ein and reagents for detection of a co f or med
bet ween t hedaictigndyitaride @eaelﬁvtyeﬁe%tSp@euﬁpf@neangegerOS‘é%nto 67% and

SO0LE o8N B, sl RLARR POV eyl of

concentration’ of Conp i men fotein
sanpl e as agbstow\mffkrefogﬁ/o% hepafoiogg 208RcH, 265{27@.115]Hakdt)t er Daspettalof

the inventi oV y ~capahl e . of bindi,n

so ect 1 vel y AATRERS Pt cRbn el “B-HROT LML phahotibansy

%gst ric cancsseakyh mbu@l, Fggagconn@ehem Imgirgﬂlum@Y J:duﬂ@ﬁte demlva@lﬁeﬁif
protein jn a suita u et anot her aspect

the inventi tﬂ? ﬁr'@@?ﬁ%ss%ﬁ frﬁﬁéﬁmg%fp@é %foa%?j'ﬁaﬁeﬁ A8 BEEGEVY QP

Conpl i nent peEReAeBY% Rr @@@treldanf:@f at$®) hdstlet gehi B @&Sége'cmcqamrw

by neasuring a concentration of Conplinent conponent C9 protein in a

sui tabl e fIEﬁ“@P%é)fPﬁ e. Brief Description of the Draw ngs Figure 1.
(A) An OVerF?eO%‘Q’lI of t heugfikdtlonvee Qstﬁé%ﬂc@f’rﬁ BkedaRsdn G tﬁ@%a%?é%py

i ncluding t bl ood coll ection, asma sanpl e preparation and

prot eoni cs elppsitications Tinde it prnha@gl tHERMO st speceastiitandiveidely ased dadayut
| nienencent ey Boh St bEHREp Rl 8 BLALE MO S obifebpasgd oo
i mmunobl ot t Langren @iassificatibe, gastyit eanterocart be oladsifibat Into twd udyin cancer

For bl na « BRroRe e o ket iecalrel uh il (R Bolies) The

standard wasvdisebtybes shewelgnFrbhodifferendtist i @plﬂéﬁ;dl@{?ié dHMdObfogrBstic
(i) between test and validation blots. Triplicates ots were

carried out eR#eBot Whiche SX&ite d&liNisiaNanENdesenasiosisls e gpuesue. furthen
represent at |y rManlfpgSpetHs ﬁ%@%ﬁ&%&ﬁﬁoétrom}{omr% pgr 'e'f'%?‘tHé;Béfo-

illustrating the relative agun dance o Q reporter ions
| SEGLPALEFPSEsiragnizalogy 2008.988 18p9i1882)i The mrepertisnr ofmitdsstingl type

{elati onsh e a0 Herblh Al IRt AT BRT thet et Bt B3 3lig MCqm 050

and the remainder 15% is characterized as "unclassified"” or mixed type
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and effective way of typing gastric cancer. As the prognosis for
intestinal and diffused type gastric cancer varies it is conceivable
that future treatnents nay be devel oped differently for the two
different types. Hence the nethod of using CO9 expression levels to
differentiate between the two types of gastric cancer will be very
useful in mem?hm@tMm@htmeeéG@édtls ractedzags by ohgaie maoplasticng
t he success, d
excessive i n\?gi‘?r@@‘é gﬁp S%H% M]ét@%t&égwodgérsaw élﬁgﬁtgﬁ)gglg%p@fjsﬁ%ﬂg
t he steps afohegioh ismhsent] g thateindioicahtelkt infilratd andthickeretier stomach

t th table f bt d. f
i v dust VARG Benpar Rt et s ST R MRS BB )
with a starnsiaeeh WahKee refsctedien e aafRbsmthasrostosia aphbaenbe ikitke two
antigen in healthy individuals; wherein an increased concentration of

car ci noenbrigplegigat sgeras Yerrase it BtastiBals hReddPEA) dhgempasiosearic
concentrat 'Jﬁ@rgﬁ g g%baﬁcg EBEN‘OQ! BRbYeE niu&o@?@d:& BYrebB N i@ eStybe

further in t 055|b e’presence of a gastric cancer:
[ 00022] . ThdDgiteA)easca podriyadifferentiatedi aeabercdn extdnd anpheceaadi fardaybodd,

Csing et NGGLoRRBERS KR oS UHTRRRE N HBH Ead Br LRCviey RS o
::I mtati olnseLamrert-bleswq:wmf |sascsfa¢lnusad irmpomaasurie G8cision@lakhey i athduy .
or examp

be d ti bodi
specific f&pp@na%gegtmqer%% %l I'mtﬁﬂéfa?i%ﬂ @9%6@&%?%2@;’@&'%@}& to
a conpli mﬁbk%@ﬁ@”&f&n @ForBr ¢ h iRl RtorkEdh, ditBisoftdrPpEcegad Hea

used, for exanp in Western blots of one- or two-dinensional gels,

in high thr%@@ﬁ@‘éd PFRSEABRISUS iPkasenwhereas difiuse RmiRGELdymerpesvailn
dot bl ot (%é@gﬁ: §adé%\%@ndaﬁ SRR af.a tﬁé’E@l‘\mBGﬂ dt'bHer 8@.@5@5&0@&0

partially puri rotein. Preferab he concentration © in a
suitable f Itmldcmssatieasmh@diebﬁ@ssfmtlpn Cﬁgﬂamezamexr basddnowthe laurke

2t L000R e FRa e e L BUIaROTRE Merdsaay o (ELISA) are wi dely

used in vitro N~ one exa assay a serumsanple is
di | uted 40@Qe0066jl d and appThed aﬁaaractheme ino avalgtitaComgols meemd  mass
conponent C9 rote 0 ant.i bodi es fr mone niml ori [}jr‘é rlmary
ot body) SPECUTELR MM i FPagets "o Bloreardt iR
may bi nd t@rbﬂé@ﬁﬁcé)@pmbbwIrBﬁneé’rﬂﬁn@b&Irﬁarkérst here ‘éﬁ@h@@sub&sfs@ﬁﬁﬁe
all ot her %ré%%nents of the serum A specially prepared "secondary

ant i body", RIRSEER: g, &WP@‘T“hC%"’QGF@PQﬁ? ERde ﬁ’é{e”&fn Qﬁr'ﬁ)??'?f’@rry

anti body, anwaRh ﬂﬂgﬁtleﬂ f&%d@h{%@%év@ Be@?l xBéhﬁ%‘EﬂWr&ﬁ&urﬁ@gﬁtlgsubs(H%h@“
applied to the plate, fol by anot her wash hi s secondary

ant i body i &-c®lefi fmeyqusfm i 383@@3@3) e gell b’ﬁﬁ_eyﬁ'@klk?ﬁW@sM W‘Iea/

plate wll Ny - L fs %%@d@r
ant i body boungyd?gr}fﬁgﬁy?s?é 162\7?58{3“235%4%%@%6 enzyng nﬁﬁ ppl I ed,
and cat al ysitmerhgloma‘iEQQrei@u’tmplhem (ZrDE)cﬂmmgach to podfde disease-specific
fluorescen LILSA resul s are re ort unbe t he, "
bot nt - petveitiel pRerson fin Yru Rt REedN A FhePiatdnr iy
Cﬁrrpa_ri ng i3t34m3352ﬁ meﬁlhbrivahﬂalaépro%@ﬁpH@ﬁ)drhader@tﬁt%@r at e diffesergiady
that is stronger an t NOWN- non- cancer ous positive"
Those t hat eé@'%é?%‘% BF%@ﬁé’? 08P R SPNEHAFTEHRRY n’g @é’h‘eér@isatsadwpl e
‘are "negat i¥@mal bPKPHn Melrianatieres voos h¢8¢5’(§$§0@)r @Ilthgﬂ% ®htudies on
Conpl i ment conponent CO protein in a suit abl e flui'd can be determ ned

by detecti H§nole a0d gestisi iviessi as sl?f@%fﬂ%nﬁlteﬁ’f cmmghtf:odagl dhe hdigease,
LC M5/ M5 g, r ggl\@ HUE ds
| at er quant| éﬁgmj sﬁ&‘éérﬁstﬁs ry or Séégpec%ﬁ%arggsfa@a?@%aﬁ@ﬁ H$
any si m | ametbodwoalsd afe mptackal frpmg chrmoaalepm dinwiamn in the art.
Ant i bodi es 025]. The present invention al rovi des .| and
unl abel ed %%0%31 onal and PONGEBYRY Na¥E MHRRH Z?Eoogip%%?? %f?raﬁowrkers

using a ProteinChip system, which is based on the surface enhanced laser
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such as iodoacetam de. An antibody containing intact antibody

nol ecul es is preferred herein. [00032]. The phrase "nonocl onal

anti body" in its various grammatical fornms refers to an anti body
havi ng only one speci es of antibody conbining site capabl e of

i munoreacting with a particular antigen. A nonoclonal antibody thus
typi cal | y didepdratien/ipniziatigh dSEiRd) appratth di.iapgf ¥r, eingl., ddegierenta/tand

which it i c I I i ho y & hgref or i n.an
ant i body ol LR P naRGeR it A (7RSSR B Mok o g LTRE!
(ea(r:]h i mm)nospﬁednlﬁbc rlbeeafahdi%d(m, erﬂ,oammg’ﬁz%)e. QPoogg bir- sieci é{c cal,

chinmeric nocl onal anf i body. The term "adjuvant” refers to
a conpound Sﬁp;@tg;@cq@&%ﬂﬁgnig&-?g M rémqggpgéf&g%g@st%ergr{ound n
antigen. AntROdpbeyRi mass AGERNE SR infoTiHaBod 89 HcdmiiéteShuy Khelvis es
the antigen and al so as a lNynphoid sxstem activator that
non- speci f i &4 lderdiies s dbet PoteinmuAdheeaponsecemr paper haprsueaegsiully
chal | enge w i I . 0 j ; il
fail toell Lriedfdii ABMoabRAF o 1k e REBPIRRICR-AR Gifd RibcHY
i ncl ude, butoupled mith 4 famdemdmipes spedpdre¢ter FPengydl.,sefadl) Brcdedmics 2009,
i nconpl ete Er 'Sy adjuvan saponin ineral qels ch _as_al upi num
v oxi de. - Suraceon iy E il SRR Bied dhaE BB THE RePip T i
po| ont Sh pohM&QISHLQIdd@@_Q% Ibélaﬁﬁcmt: diue)fodwwtu@q?tﬁhlgilﬁ cﬁréxtr]gIslcm%ctdﬁ@ymI e

i npet henogyanj ns, ni trophenol , and potenti a usef ul human
adj Uvant s SUEPIEE" 58, P8 ShIdVeelpHed bebantpnae-Rhebspynleb 4P araaim
parvum Pre§gsafinetrid Bﬁa@gﬂsWFe@&I&%éﬂﬁ@%#@%ﬁéﬂbrﬁ@ﬁ@&hé@iﬁ-B in
[ 00034] . Vari ous procedurés known in the art may be used for the
product i on BYe 568 PE DASEF Canes sdicats ¢as wOUSRS §paprperosiomarkes drt net
derivative I e n bhe d L on..Qf i iy OUS
host ani nal ?rcé;dr%@b@g?%m%{ﬁi @i;bg rE;M i %j’e%f%@npﬁ%ﬁgécﬁez(%t’ pééﬁf?ﬁé”bfﬁé%
or a deri vatpwevgr sgnsitivityatpmesins @an iegé evithp2-Oife Bpproahike ramdf detectdnudi ng

but not |Iim bits, .m rats h S,..etc. Ln

enbodi nment moﬁ‘ﬁgabégd%@%ypoééﬁefrﬁle(}%’maﬂ%aﬁﬂﬁﬁqn%ﬁﬂer ggﬂsc ﬁgtﬂémcé%jfﬁgﬁ?red
to an i munagelfied bytite t=ct tieatgprotei®y innthessioddnhald wwiie( BISAIN aynamic
keyhol e Iir’rpet henmocyani n $¢<L . Variou dj uvants may 13 be used to
i ncrease th@’pmﬁBI"\égi%’ﬁT 8?%%?\9&“388 ing on the host species,

i ncl udi ng brgoogpt |imtedThe t@ﬁz@uneﬁlé df 0T @ ehelitthatd) GRARINGL &stem,
m neral gels such as al um num %%rom de, surface active substances

such as [|ysWhigRiigpng, ofpthgrfipsits ddensa systome aaaingt Jorejigspbodias, CYiis a
emul sions, k&yBPie thinfiRETpAIRHRE HARE RS mAlbMbht QRGN Bhd tHMihdkigNEB! | Y
usef ul huma% adj_uvant s ;su%h as’ BCG (béncpidtfl e (%Igrrette-gdeggi n) lan‘g ’
Cor ynebact eFPufa/pand ¢ i BoBs] . Foothe mepemblyi @hmembians ettegialcomplex
ant i bodi es gdi rd the C9 polypeptide, or fragnent, anal og,
or deri vati'\%gatﬁﬁgggglﬁ &g’%hy techni que that provides for the production
of anti body nmSupmmhesobtheclantntionus cell lines in culture may be
used. These include but are not limted to the hybridoma techni que
originally [@€08]l.oped Ting Koddemt iaverdtion Batks do RDFIIE0 Do’ metldots) foras

well as the ttritorra t echni. u% th?.hurran ?-cel L. h bridom%é%%% i que
[Kozbor at SxtectHe o sEPaYo THRFTiccae 1o gmetiore somaedt o AR Nesorma
t echni que tWithradusenplemBnt Heneten letiaats &w@ﬁioh@als@r@hirgof datric
Monocl onal Anti bodi es and Cancer Therapy, pp. 77-96, Al an Li ss,

Inc., (1985%3NCer-nhit inentian fhgaer sprksdif PrRYIdseKits o wislect a7 $rseen deft ed
by techni quesst@t bgicethan fusion, such as direct transformation of B
| ynphocytes with oncogenic DNA, or transfection with Epstein-Barr

Vi rus.OI See, [08080]. M V¥e thewpalisastvergd that IGasnplament Faﬁﬁini@@%ﬁlo(l’lfﬁﬁe]) ;
Hamedi o Ant i.-hodi es-And_T- i W
(1081) " Renprofiins, ale 06k RERtesoll AR VA 1 oo ik GHRBUECVRR sospios

Pat ent Nos. 4,341, 761; 4,399,121, 4,427,783, 4,444,887, 4,451,570,
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reactions, aggl uti nati onassays(e. g., gel aggl uti nati onassays,

hemaggl uti nati on assays), conplenent fixation assays,

i mmunof | uor escence assays, protein A assays, and

i mrunoel ectrophoresi s assays, etc. In one 15 enbodinent, antibody
binding is detected by detecting a | abel on the primary antibody. In
anot her enhmeiceewhen cbmparédwitly trenéspgyestion sf thet protetrts inybadigtiid takgn
bi ndi ng of a secondan%% a% i body or r g%r%% to the primary anti body.
I'n a furt hdfPTRRRBBRRERENS ﬁ}é‘”gé‘é’oﬁ‘ﬁiﬁré} YENFEls | abel | ed. Many
nmeans are KpogmMin t Aecsidin Tdﬁron@eb%dt”&‘ Hen@rédnt Nn@htioANHRARRSaY
and are within the scope o resent invention. For exanple, to
sel ect ant |rb@fbpé§f1dﬁéactm@<ﬂaﬁ;nre§@n@p gbe cAReer 1B gintiBpiMideal suspected or at

T

[ 00040] . An ofXempplangntaonifvodyt Gaprote indeswiabid ﬂwldls‘ampﬁmobtfalr@d frabbi t

ti- 1 YENVDEDS DA tib 00Q4 The f .
ant 1 boares e A EEERT irarAoohs sanbetidtbn Iheae 2pE T HE8 @) with
| ocal i zat i enstanda@iClalivé rangds fohehelEdmeInyReEt bﬁ@onﬁ)hg'ient fclﬁfnprﬁﬁéhmg
evel s ereo in

blotting, ima fide in sity, measurin

appr opri at é’%‘%ﬂ)’bg’é% @F%%dé’gwﬁf yheggip WWQ?P”FWQ‘E?@H&QQQW liment
enbodi ment co?rinn@ﬁij@Spréfeﬁw Q@Mﬁieenﬁqn by i i) thoFHalbtas aurﬁ;bhred
synthetic peptides predicted by the protein sequence or wth

r ecombi nantto fhe stansderdnyalde Usnery f@afbseqqn&enféa&mne@fs%mpb@@ﬂbc@n pamgt
choi ce of

oredi ot od prok)ﬁebﬁ%nhs B?l?%‘tith ‘ﬁfdnh&uéggg??ﬁgae v%acff%& po@%leyﬁﬂeéfzﬁée bhg
peptide segqaepers between putative cleavage sites are chosen.

Synt hetic ides are conju 0.a rrier .such as.KLH_h anin
o "bsa usi NOOGAADS o P fBP s A he iReP B aBoudesd affinby Y aRiLE

r abg| ts. | the pt@eﬁt@ gtg)a@ralafre daacerrrhla"mnanm@t Q.hsmecmd\/@ﬁt(vrsk@ahaﬁﬁ?
used to expre S the 0 rnatlve ne can useg onlLy
ydrophi || BoGERarAES SUEEG 419 Rlevet bl estuie. TeSasiatet
protei n W IdorRsinRérPangishrient @eRpPktdin AN suiehsle F1Rid %B!ez@btéﬁla%'ﬂr&n' n
Freunds adj uvant. [00043 In yet anot her enbodi nent, reconbinant 09

pol ypept i déhe §ididgal {@nql mRarnghe concermtioRanersued Bhstep (a) with
anti bodi es aaéénam g{/e%%P Heoﬁ?ﬁdéntrfa%ﬁ BECHRHmENE B gbhéﬁ’tdcg
anti bodi es are parti c use or sem - quantitative assays
particul ar Ipyotﬁmfodbeakﬂm :nglvm@lswé@eemevm te cpobweqmphdzf Comphment
00044] . Pr lat or,
G agnos | ¢ o anadt £2 M op R ARt RHAGRY s PR dd i eamrared.
affinity- p:ms itthe et:hnnatq/ghluaabngmtf?ruhdg;é)nwpmtmtmneéfe@adnbymehhﬁ?mp?deK
is a nobnoc ant i n.additio s preferable for the
ot ©- modul soprosdif s Gagttnb abliuats s 3 tle ioteindReBls pERRfet Stap,
Fab', F(al3apRicfantér) portions of whole antibody nolecul es.

[00045] in_a qoreferred enbodi nent of the invention, antibodies wll

i munopr ecl§f1¢13e CoApPBEEi FRPeFt G 6l iveptiemPradies & kit i tdejgdtna co

protein ong\%ntt | RN

[ 00046] . Pr ef er rlé&@g@ﬂ%lg |rren?§'l’?ée%g?%ﬂgoémo@$e%ods &%& 22 ?nr’]ubogé

protei n or cepablauehbinsting |S|¢lﬂQJMQYe@z€}mpliﬁnﬁR’e@0mmnﬁbts@%@mte@sgagh

(ELI SA), | A) ) and

| unoenzy TG B0 8RR 1P £)conlB HOHA SRR (B8 S Baly B

nmonocl onal camgementaloygiomeat Caproteodi es. [ 00047] . According to the

|nvent|on IS prov ded a nostic nostl bi omar k
capanl I o PABHHER Pade il TEe TvgRter PRiHCG® ol ShBggoD

i ndl vi dual f WCohphdefftedipdnefP48d - lﬁb@n@r|ﬁbbys&l'f&l@ﬂtﬂé'cé@rhfleaébda

conpri ses nucl eoti de sequence SEQ I D NO [ 00049] . Preferably the C9

pol ypept i dOIVORpET DEGagRcH8NERT d sequence SEQ ID NO.: 3. [00050].1n
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[ 00051] . The present invention also provides aptamers specific for C9
pol ypeptides of the invention. A preferred aptaner is capabl e of

bi ndi ng sel ectively a Conplinent conponent C9 protein for use in
detecting gastric cancer by neasuring blood, plasna or serum
concentration of Conplinment conponent 09 protein. [00052]. According
to the invef@i0ds]. CO Popiheeprtspdet i theliceehtionepvidesant isplated layptibody

chem cal synthesis,.and fr nts ar other derivatiVv or. .anal ogs,

Chereot, i nereanng” pOCe Sava YR Comymint GEEmOReES PRiEACENSS b
generat e apdateetisg t fedtric ec0@at 28y teadlRingolay ReBEEStEatich08058bmplent
the present invention al sg ;i)row des aptaners and fragnents thereof,

) { P!
and i nmunol 68MECREHArheroiRjnin askikie fluigrsagplemni ch are capabl e of
speci ficall j18¢li ng t iydes; fr W h r
to pol ynucl gf)o(ﬁigg seq%%n%ggth%?o%%e%gedek%Ii?gée}glﬁnd suc Ssaatg %rp%ep
| SEGLPALEFPNEPgig of ded{reegiediveig.a Complipwnt combanéyt 9 prat¢ihdo0gsgane

sequence or i . he Q j.on of a r.s speckfic.for, 09
pol ypepti deg@tg?f?ﬁ a%ér%é’ﬁl{]séa?%e? e@ rﬁ%%ijé@gr iab§8R%§ﬂ§%%n[ ggo‘gﬁﬁqugnt

t erm " apt anesrhporedrd o potain roasoiddhks dlidysaegdelr ri ng ol i gonucl eoti de
chain or peptide nolecule that has a specific action on a target
conpound (such,as a.specific epitope, therapeutic drug marker or
surrogate L Scy D i ncludes, but is not linmted to,
bi ndi ng of the target compound, catalytically changing the target
conpound, and reacting with the target conpound in a way that

nodi fi es/ al Fry@étﬂgégg%@%&wmyﬁge Q\Folrlk B C i RRenfd [debidnY oPfndt he

target conpound. [00055].Due to i nol ecul ar recogniti on.properthy,
apt amers fi sddwainglusiiig itheathlents celledtions plasniarsestplelipieprisiien and the

t herapeutic r equl i i . J.O n
ifroront ¢ OBLOTIES fifoschebedd, PR RTRAG) R A Re e e BhRE
area of di agdesérglendpt Blelisstrdtmn afr thevarategpesed ifor (10 valigatmneand {2t

becones abe i n | v. stage of cancer.can be used a tpol
For early dRlElbrtAubS o Rlash="ag peSay BF G BMplleniib né oL 88

el Gl { COMPL L cat Lans Such as Poo rorett o L D0SeT A anel e, Can be
elici ) . : 0] . .
engi neer ed YAY SoiRA B %%squfgﬁhgmg%esﬁ? WP FSA) ‘@g”ﬁ%r?t%? %L%;?M
(systemati cineytphluthndarafwhd aasd sorbyoreneaeit [ipwith ihehigBnbbtd andi(ind
to various nol ecul ar targets such as_snall nol ecul es. Methods for

product i on/§WeRBIest anh Validadieniipts of riplipetarcblotawers srgeryouifar path t o

t hat descr it‘ﬁ%%aiiébtﬁheaﬁcﬁbkp%&g papers al beit wth nodifications:
Ellington, A D, Szostak, J.W, 1990. In vitro selection of RNA

mol ecul es tHigureHhd(Apécrénresentgiived d1S/NS wmpecBum, gen@aieR frofudfRAQC. |

Gol d, L., , t b ' ' ) '

onr  chiment SRR A TRl G 9 Fo Bl USRS R 95N Bons. fo

249, 505- 51ISEGLIVIEAPNEe & SELBYT Mhatged opeptialgy withv preesrsbhenass  of
nbi nat i t ed | ei id da, which jpt t Wit

Speci ¢ epfathtH nBaBAaler o8 cedRmerDr carafBrd bhluitrgcursdla The

protein, wirelationshipé o€ e ITRAT |4ReSKIHS HeRAtat BUSARpIE 276 adFollowdtlitanal

iterative cycli ng ?f t he ?el ection/anplification st eP_s al | ows
sel ection of NBHRAlp 18 < RATY JABHESANGE" AR I1dPc M gastrigrmanger. (B Thet

oSt St r onGiTRAM kosuging REGICbAG0E ARG IPBIGR 180Tl pitRIAN RBRY: 3RS 2
very | arge nunber of nuclelc acids. cling of the

sel ect i on/ aawsirags galio ebtamedcisenr® ITRAQoerPenn@ts (vith ratiosedfetBéd1gédal

i s achi eve T i I ] f i . S.
pat ont s and kel G4t vas oeE i PERLASne heHEH (A Gt cafier; At RURgne’
07/ 536, 428 (gndaly &C Pakarliamstrs, da5cedYStagrd|-B), WP LaE3 GG 00RESgaktrica

referred enbadi nent he i nvention, aptaner | | e
Pmmnopr eci c&n[cgrli gs'%@e &'J)\be?’f*é Wf/’} E{?: ‘égll”l’ﬁ BB'HC%{S ?%V\h?r ghart dndieatine; thecg
average densitometry reading of the C8 protein bands in the triplicate
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death worl dwi de. To date no specific marker is available in the
clinic for gastric cancer screening and diagnosis. The study attenpts
to discover potential markers for gastric cancer by profiling the
expression |l evel of proteins in clinical plasna sanples collected
fromnormal subjects, early stage (I-11) and late stage (I11-1V) of
gastri ¢ canadidaiit bletst of plasmg samplebireratdaoly stdgenpesttio dgndsasiate stage
depl etion, isotope tagging for relative and, absol ut ntiflcatiQn
(i TRAQ “and Tt eRntae 8nd b i origr 28t Sorfif donigpo<oh
notr]I mal gnd Céerghrdtenh pRikebf §u®(je&qjl§srmgrsarrﬁjr@é ﬁa@gnéﬂmmﬁahgal, ealrly ;
i ndependent i TRAQ experinents. [00065].1n this study, we ha oye
pl asma pr ot B S!ﬁ%r gaiie Saneer PRI 88 Vel §S dhe Joierenear SU%EQ%tS-

bi omar kers ¢arwgasihined vitSPPROMELY R shslife BHGS B RASRAIVERS. ker s
is one of the nost attractive approaches due to the ease i'n sanpling

procedur e. Rigureds (A)Vane ehthediricicate yelidaiiondlete shiowing/thex@ expeasiph
the plasma if?ftlaé TR Helién f@%ﬁﬁi'ﬁ{/\%ﬁ’@?@érﬁ‘%ﬁt& )il g@éqigﬁ%gr@hngm

date, el evated expréssion o as never ‘been repo
associ at ed oanchr sEsples everanwduded GBS GhlidEtios {sinmtyasd ihei ssatlé sixedpe

Tags for Relative and Absal ut antificatia I, TRAQ).. to_profil.e the
evel s of prgneierd o e pidhal S B BieregS Bresoateniatings PBibolcett
stages ver U vaaaRin oW Ifef .cathesahpie @brd Retidhtedy (B Fhdde) alsrage
identify and validate proteins that have not been inplicated in

gastric cad@adings wese ploded ot 88 ahrbatthaccoading tp ithe samelegrmaidre ife
degrees of i fd=Gi,t i M 4y f L Sl t hagn
by these ca@gﬁggtégglyc@gﬁga@% ti(%%%éq)gl)’olgge g%?%f'%g? in(_)n a%{ egﬁe{gﬁ;?hé!
sanpl es pr dyag geneai §roops 7]Arsevieregs Lrfldensikondry madinmnios sachrsamney
di agnosed i I I e I and
Tan | ook SRR yBRHES cbuldclahd Endih kPO oL 1] A b 0BE Moifhal
wi t h i nf or rieel dishritadion of rexaressseaoicG9 stithity ea@asample Caingeny. Bhalysislodr

Di scovery 1] .. GAS and bl ood, pair nor mal . and, t unmour_tissye,
and gastri é’af'ﬁp%%m&)é\g %‘?&Sﬁedw?ggé’faﬁngtHS@pi &PEa@VEFﬁ?e cs
pat hﬁl Ogit ﬁ d@lmechméSﬂrpm@acﬁhg)ﬁ? e'aﬂhlt enggor oﬂa@atrr@négﬁisn%ﬂﬁcmfdﬁfeeem Gsry
or chenot her apy. ing information was erm ne

hi 5t opat hoNBBIEAI TSR S EXBERGTL VB MRS LIPSEN ek D HEEI NTEL VAP on.
There was @B dgdegs OfedHyelatBBIstaHRANG6triATBAMGARN ah@l NindORFHddrEe

on Cancer (AJCC) on gastric cancer str%gl ng system and Lauren's
cl assi fi catibbedatianse Gat gpekicomrngaisand C cdHB@ £angs’e used. Ethics

appr oval : ggg%gﬁ%?ﬂoﬁ?ﬁegk&%%étﬁ@ rﬁntaps RS %Ct{gi%)m%té gﬁﬁ& tddid Bégﬁbd Fo%YioﬁW

boar ds. cancer controfs were obtained froma I nica
study in wasohe sabipest Somathrumidelt $eng Haspdeh(Ti@H)pgort. A total of 55

dancer . ThobORL BIOIES B eeekais: Bross: Suerdolisa sk g hhie”
i nformed coaligationastddy WleaS’ spikad dit‘:topmaet mwiogageg}ow emsg oy ahg'tateg?alt e
t t ey, boards. X - ..
e E s T s L T
used by vameeNserfedlidatisn biXOhMEtdt BliddbltsSt udy was gui ded by reports
on the Plasma Proteone Project (PPP) (Qrenn, , et at, Proteom cs

2005, 5, 3F28ur235)CO ppressiamireny t Individwldaciiang/assadM% useRAn daigh
(ont wao27o8 VELNAHMARM £ ol Sl B Glorks MR Heertiohets reding
fo[) eg- Cg |n[ne>;§ qé@imotleﬁro Mnailtergimmunemotﬁng oft plasora sempiasatrame (AJTlad
the Tab. | FOPEBtacR R TR (SRR At e fRgt FRuf M Lo SRGiG Binde
Sed 10 [ he ol Ao ] G e oa by Pacstof beine b S om
Fi T tor oni BreREeRmeeeT VRidatoaand pindkieat BlbbiES Sthner pRE shoabohe

C9 expression levels in plasma samples from patients whose cancers were
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[11-1V Early I-11 Late Il11-1V Population size 8 10 15 22 d i ni cal
data a. CGender 7MLF 8M2F 8M/F 16M6F b. Age (nmedian) c. Ethnicity 64.5
56.5 67 73 Chinese 7 9 13 22 Malay 0 0 1 O Indian 1

classified into diffused, intestinal or mixed type of gastric cancer. The dotted
lines indicate the average value of C9 blot expression in the plasma from
normal controls.

Figure 6 — Increased expression of C8 in gastric cancer cell lines. (A)
Immunobilotting of C9 on the lysates of gastric cell lines. (B) Densitometry
plot of the expression of C9 in the lysates of normal versus gastric cancer cell
line. (C) Densitometry plot of the expression of secreted C8 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 fluid
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
concenfration of Compliment component C9 protein from the healthy
individuals is indicative for the possible presence of a cancer. The cancer may
be lung 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 C9 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
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blood plasma, gastric juice, urine or the like. The fluid sample may have been
diluted with a buffer or other reagents such as detection reagents. The
individual may be any animal but preferably a human.

[00018]. The method may further comprise characterizing gastric cancer
intestinal type wherein an increased concentration of Compliment component
C9 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 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.

[060020]. 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 carcinoembrioic antigen (CEA) 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 conceniration of
carcinoembrioic antigen in healthy individuals; wherein an increased
concentration of carcinoembrioic antigen as compared {o the standard value
for the concentration of carcinoembrioic 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



5 5 Positive 4 5 15 22 Negative 2 3 0 0 Unknown 2 2 0 0 f.
Hel i cabacter pylon Positive Negative 0 8 0 10 66 916 Control
popul ati on size Normal a a. Sanple size 8

methods known in the art. In this invention, there are no limitations on the type
of assay used to measure C9 or C9 activity. For example, C9 can be detected
by immundassays using antibodies specific for C9. The antibody being
capable of binding selectively to 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 vifro 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 origin (primary antibody) are attached. If enough
C9 is present in the serum, the C9 may bind to these C9 antibodies. The plate
is then washed to 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 to a
change in color or fluorescence. ELISA results are reported as a number; the
"cut-off" point between a positive and negative resuilt 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 C9
protein in a suitable fluid can be determined by detecting the C8 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



10 22 b. Gender 7MLF 8M2F 16M6F c. Age (nedian) 68.5 68.5 73 Lung
cancer b a. Sample size NA NA5S5NA Db. Gender VA NA 3MFN A c. Age
(nmedian) VA NA 62N A a The cancer-free high risk gastric cancer

pl asma sanpl es were used as nornmal control. These sanples were

mat ched agai nst gastric cancer sanples based on the ?ender and age of
pati ents. d0PP2Ema sdhpl pesenbinvesiivy alsagriovides | labglesanpdr upabeledt s

tondi o Mgt TR BEBBhal AMRLEP ShebiE bY (X ARLEBIAE of the

Pljas nr;af pr othta‘ifmﬁipﬁ Iramil iaand)tlgtalgml lhwfethat fagxdugas; njmoclanaleant[b@ﬂ@ﬁ]t?é’ Io ;
ent i Qtent.l a ve 1.0 rKers or asSt.ri ¢ cancer we rorll e

e expr oD Ry AfReaN e aRL AR R Seneh of Mo i Selb el co ettt o

usi ng | TRAQoh#RENNBS DréRetlhr Q58I YetdBiiPgedri@sahddr bStrhSdRMing biddgur e
1A. The experinental sanples (plasma from %@Stl‘l C cancer patrents) in

each exper iHi@Hba v@ir SSHHT c Rercanyalieomt ¢lolC &Y padpaneH §&ndeetelhd

age nedi an, i E%&Q Bl : Sad g . St age
(AJCC st ageA ?%PP?%%%%&%% s!tnggée) th lﬁ?%'ozﬁﬁp %[gﬁ%er(%(g@&#l gﬁl ?i sk
pati ent s wer® palyatptidedtoi an carrive peotaing (Bxpenunizing . hosh @nimealhvatisthe C9
conprised ( r v of high. abundance proteins; ( t L .Nning
pepti des m@%yqegﬂg? z%lgrrte&t-og Hée%pgggzhggwggg edgf[s]g(ﬁ@r saed&ﬁf'(%qeg\g{,h ?ﬁ)

i denti fi ed dupsedt; @ndgtysbtainirigentibody (djn thedmarnamitrdd ladst bhienglept i de
present was quantified. The experinments used sone degree of

di fferences,} hei r ,appr,oaches. .Briefly, the differences include. i)
the increa gb@% Sarrpﬁgg&glnges?oas trllﬁ)rém’?i‘ﬂﬁ?’es C%ecBﬂlé’p%@Q%I anOéHJ&ﬁgi ng
the cour se re¢orhbigapthyopelsy chérhicakgmtiedsislisghberfmterds pt etHepdefvathbedres
and iii) use %cgggﬁérsep 3ectrorret ers with different de of ionization.

Conbi ni ng t3& Relading degen @evieingx Fayi teHeed #9 AN IMMTREER 4RI on

hel ped to IRGEERAS CartttBdlRP U NRESgEe Dbl €91 pBlypEptitl. NSS8ct idneBodBE Y
common proteins found in at least 2 | TRAQ experinents were taken into

further conRGldds Bt are nglelypited ta Relysiensl menfsianali ghimedc, iingawhain,
sanpl es COliﬂf%cﬂ-éag‘iinér{té"HHMQaB%Qgr%rssiBﬁtlib s were also included into
; , h

experi nment or- conparison to ascertain ether a particular
observation was unique to gastric cancer. The conplete |ists of

prot ei ns a@03dt i deshysr bieeipressoiniaygntiandalseppiayilesupatieipnal and/or
identified o, a6 id per.) r i N : ary
List 1. Denlp')(%hetl onl 0 ﬁﬁ%ﬁéaghggﬁﬁéﬁe%@oﬁ e#%@f%'@ﬁa@%ﬁgﬁ %@Q
| abel i ng [e000akNis Itherabf, ®hicRA® earpablenehispecifitadlynbimding tf thé aS8m

ampl e t at in, Tabl 1 wa ol ed tagether accaordin o their
ST AR onfobfepflad Bhe rhghRhiD RSl drB o cREREE ReBen sl i tne
I(;anceL 0][_ I(I?gadlﬁmd 153 gtucbm[asi d?&@_ll_JS\ISEHPNE bé@{ueat(e?dnnﬁe I\%;(D.gt ¢),ns.
or the I rsSt, a secon S O | experi nent, a ol a oT ., ,
o7 bt ot el n PREICUG Ta i LRI SSAHSNEE OF RGN tiereaig et SRPadiencn
del i pi dat eghlyinsiané rdrfelatgﬁlpié?lbuﬁérlelrﬁﬁnﬁ%?ed o Eclal?éloﬂa@, h8hoclortl,- chih&rid, 0P

transparent | ayer 'oftFpI asma resulting fromu acentrifugation was
col | ected &HW@ld whaipofab firgments. é§tiiﬁrﬁaé‘deﬁyﬁﬁ@deW%sagrqdlﬂp’@?%@f

Bi ot hnol . ). . i ted :
ot el s e ST TS o A o

accor di ng telavhe manufacturers protocol (see Figure 1A). [00075].In
the third | TRAQ experinment, Renoval System (MARS

[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



Hu-7) affinity colum (Agilent Technol ogies, CA, USA) was used for
depl etion, as shown in Figure 1A, Flow through fractions depleted of
hi gh abundance proteins were subjected to centrifugation at 4,500 x ¢
at 4C foll owed by concentration using centrifugal filter units from
MIlipore with a nol ecul ar weight cut-off at 5kDa. Concentrated
sanpl es wer éNTAEREAMDANE fefsaRliRory 5t v CREABCRRIPF E9COSARIOD. Bh it ¢/ Barfe
~centrifugal phi i i i i i~QR; S

assay.  [00070) Py ary b SRk if bty B8 Ihe rRoBeL B} SPRHs R e
and | abel | e@nvi@ernic IPPRAD feeagmntier wotssuli foy imonurtizatioac dnmeletatd that is

Pabelod as ol "epd Eoh B sef IATLROGEHE. Pd 5Pl qrd iR B BRIRLT

gastri c cancespongeedgthoutakaekperi ments), b) Experinent 2 : 115 -
normal, 116 - |ate gastric cancer and 117- lung cancer, a variable to

provi de addigAd | inforJmation,on_cancer s ificity of tenti al
P dat oo TAJGART)  LOAR™ IR %' 8GR pBRBuI Thbiofl, Afpdisng
cancer and IrhGmentatitergeltihaC biridcar spddifiet ebiforse PRiiatte®n drfcoMpabes
anal ysis for E})!roteL‘n idenptifi c%ti on and relative quantification.
[ 00077] . For PPYRREREMNOCINERL €04 chifperic aptihodiespihedastiaprtiqred despdbed

subj ected t g RHHdrxdae$ s iLed. IFasedt N6SOLRYBRD7I A 238169857, as well as
(MALDO ToFToF anal ysis for protein identification and quantification

(Fi gure 1A) antigrn jbimeheg | perépesi ¢feghtibrdies, x ingluslinga §-abe phitedt)e dangs i f{y) a
[ i id chro ’ - 4 tr C / i ne L hi
ot hnce o WHAGREP Biicle 1AM ERBOAREE " HEEbdindy: TG Mibse Tdiibday
Pr obot TM MArDIeaytiniitsgradious geamuastical Somabhes used dereip cowicoysates bdih
Chen, Y., . | L. Pro m 2007,. 6, 2072-2087).. Spotted
Lot ar yeih dftept Kb e OR R a60 2 i u PR Ay RGOt
énal yzgra\ MS;%\)I imhaoGFb uitas mokgeakt l’clonﬁ_traﬁg (ﬂ‘}@(rjlairitieddﬁid@m_ _rﬁiﬁgssitngsftrer
1 , , L operatin |n.a,,r.eut I naepen e,nt CUISI,tI n el ,
S e sarilingRY (B Tan ity & Bttt aa PeRian, ofvah satibed mcdleh |
Prot eoni cs 28priséd o Péavy2a8d)lightRBaiRxwriby M &@Ebp{%}fiablée{egio%htﬁaﬁ
rc |

(Applied Biosystens) was used to create and sea es wth the
MASCOT sear ePE@H@IMeIndseandioem 2. 1; Matrix Science) for peptide and
protein identifications. International protein index (IPl) human

dat abase (vpoason 3. Exensiabs Oéntibéh?awleét’,ﬁéé:hal?é)o'@\tacplrﬁﬁlug@@lﬁ&ﬁ!ﬁ\es)

was used for the search and was restricted to tryptic peptides.
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n I To . Pré

modi fications and si € mss-cleavage was a cursor-error
t ol erance weetises knewnoopghenasnas MBbMBab' dgashtarer Fou), whlchrpartens are

0. 3Da. Maxi td rar S 2 ] Ni_mum_i ore.Cl.%
(pepti doy vieerRe b gt M 185 oBbe e RBedld o nst¥aReo iatpds
usi ng GPS Higdanibed Fiktainf t ware version 3.5. [00078]. Conversely the
dried | abel ed peptide m xture for 3'd | TRAQ experinent, re-suspended

ol amn- (ol YIRS oy CofEiend AR RAPHE S i uBor lelieor Heeme iy
ZQOﬁ\ por e sﬁheepro]gnfoiﬁm rsEhoPf irg‘Laipe_rn Bt @eapein; réspectieal b?aen@sta;:i@lly
with a constan ow rate o n and an injection yolune o
200pL. Buf flgfaci\aebmqumeﬁecakséw%‘rwéﬁﬁ%%&-mrbn BPiTPSapmRie 65
and Buf fer B.:omstopt /. qu@@éd.(H?’gganﬁ%’éP/aﬁ%Ié&Olet ?br&isn@%f#e YW,
pl-12.65. The 55 m n gradient consisted of 100% A for 5 mn, 5%to

21% B for 3Nahand@etriodown fiomor(abd: woriansdoliored Byfedustian af thehe
| . AN 0 - . i.S- 10
o0 g s isanauaRAaE itkibg iR REbhrendn pBRicRHaE Wik FRESma Rl

moni t or ed waichépligwedOty alRiFakienlof Hbaresulig perieinfmackptamswille mereagent
coll ected every mnute by Frac-950 (CE Healthcare, UK), which |ater
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such as iodoacetamide. An antibody containing intact antibody molecules is

preferred herein.

[00032]. The phrase "monoclonal antibody" in its various grammatical
forms refers to an antibody having only one species of antibody combining
site capable of immunoreacting with a particular antigen. A monoclonal
antibody thus typically displays a single binding affinity for any antigen with
which it immunoreacts. A monoclonal antibody may therefore contain an
aritibody molecule having a plurality of antibody combining sites, each
immunospecific for a different antigen; e.g.,, a bi-specific {(chimeric)

monoclonal antibody.

[00033]. The term "adjuvant” refers to a compound or mixture that
enhances the immune response to an antigen. An adjuvant can serve as a
- tissue depot that slowly releases the antigen and also as a lymphoid system
activator that non-specifically enhances the immune response. Often, a
primary challenge with an antigen alone, in the absence of an adjuvant, will
fail fo elicit a humoral or cellular immune response. Adjuvants include, but are
not limited to, complete Freund's adjuvant, incomplete Freund's adjuvant,
saponin, 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 fragmyent, derivative
or analog thereof. For the production of antibody, various host animals can
be immunized by injection with the C9 polypeptide, or a derivalive (e.g.,
fragment or fusion protein) thereof, including but not limited 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 host
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 C8
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 et al., Nature, 256:495-497 (1975),
as well as the trioma technique, the human B-cell hybridoma technique
[Kozbor et al., Immunology Today, 4:72 (1983)], and the EBV-hybridoma
techniqgue to produce human monoclonal antibodies [Cole ef al., in
Monoclonal 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 transfection with Epstein-Barr virus. See, e.g., M.
Schreier ef al, "Hybridoma Techniques" (1980); Hammerling et al.,
“Monoclonal Antibodies And T-cell Hybridomas" (1981); Kennett et 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/US90/02545). According to the invention, human antibodies may be
used and can be obtained by using human hybridomas [Cote et al., Proc.
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 to the
invention, techniques developed for the production of "chimeric antibodies"
[Morrison ef al., J. Bacteriol., 159-870 (1984); Neuberger et 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 polypeplide-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 monocional Fab fragments
with the desired spyecificity for a C9 polypeptide, or its derivatives, or analogs.

[00038]. Antibody fragments which contain the idiotype of the antibody
molecule can be generated by known techniques. 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 techniques known in the ari, e.g.,
radioimmunoassay, ELISA (enzyme-linked- immunosorbent assay),
"sandwich" immunoassays, immunoradiometric assays, gel diffusion precipitin
reactions, immunodiffusion assays, in 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, to select antibodies that
recognize a specific epitope of a C9 polypeptide, one may assay generated
hybridomas for a product that binds to a C9 polypeptide fragment containing
such epitope.

[00040]. An exemplary antibody may include an affinity-purified rabbit
anti-peptide LQAYENVDEDSSDSDA 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
Western blotting, imaging C9 polypeptide in 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 C9 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, the 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 C9 proteins from solution as well as react with C9 protein

on Western or immunoblots of polyacrylamide gels.

[00046]. Preferred embodiments relating to methods for detecting C9
protein or its mutations include enzyme linked immunosorbent assays
(ELISA), radicimmunoassays (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.

[00050]. 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 C9
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 fo the invention, C9 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.

[060053]. Thus, the present invention also provides aptamers and
fragments thereof, and immunologic binding equivalents thereof, which are
capable of specifically binding to the C9 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 portion thereof. Production of aptamers specific for C9
polypeptides or fragments thereof is described below.

[00054]. The term “aptamer" refers to 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/alters 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 physical interactions between different types of molecules to 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 vifro
selection or SELEX™ (systematic 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, J.W., 1990. 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™” methodology involves the combination of
selected nucleic acid ligands, which interact with a specific epitope in a
desired action, for example binding fo a protein, with ampliﬁcﬁaﬁon 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. patents 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 C9 protein

on Western or immunoblots of polyacrylamide gels.

[00059]. Preferred embodiments relating to methods for detecting C9
protein or its mutations include but not limited {0 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 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 the
heightened production of C9 proteins in the blood. It is also conceivable that
the elevated amount of C9 detected in the plasma of cancer patients was due
to increased secretion of C9 by gastric cancer cells compared to normal cells
(Figure 6).

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 siudy attempts fo discover
potential markers for gastric cancer by profiling the expression level of
proteins in clinical plasma samples collected from normal subjects, early
stage (I-ll) and late stage (lll-IV) of gastric cancer patients using a
combination of antibody-based depletion, isotope tagging for relative and
absolute quantification (iTRAQ) and tandem mass spectrometry. 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 {o normal control.
To date, elevated expression of C9 has never been reported to be associated
with gastric cancer.

[00066]. This study utilised Isotope Tags for Relative and Absolute
Quantification (ITRAQ) to profile the levels of proteins in plasma from early
and late gastric cancer stages versus normal conirol. The aims of the study
were (i) to identify and validate proteins that have not been implicated in
gastric cancer using proteomics approaches and (ii) 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 enrolled with informed consent
in a research study (Gastric Cancer Biomarker Discovery ll, 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. Staging information was determined
histopathologically and in combination with all clinical information. There was
no evidence of other malignancy. American Joint Committee 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 into evacuated tubes coated with KoEDTA
(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
blood samples were kept on ice and transported to 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 control measure was
implemented where all the blood samples must be processed into plasma in
the laboratory within an hour after blood collection 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 immunoblofting, 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 stafistically
significant difference (p<0.04) in the expression level of C9 between patients
with intestinal and diffuse types of cancer. Two independent blind test studies
conducted on a total of 119 plasma samples collected from 2 different
hospitals on C9 expression showed a sensitivity of 78% {o 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-
acrylamide 29:1 were from Bio-Rad (Hercules, CA), protease inhibitors
cocktail was from Roche (Mannheim, 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 uéed 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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(G olMn) nrtlzlalpr%etdoorut I’?clu gnsure 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 should produce more representative data and reduce potential biases
and variations between patients. In each experiment, the number of plasma
samples from normal/healthy subjects to 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 iTRAQ-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 iTRAQ experiments.

iTRAQ experiments
Description 1st 2nd 3rd
. . Late Late ‘Early Late
AJCC Staging of gastric cancer my; -1V LIl -1V
Population size 8 10 15 22
Clinical data
a. Gender 7TM1F 8M2F 8M7F 16M6F
b. Age (median) 64.5 56.5 67 73
2 ¢. Ethnicity
o Chinese 7 9 13 22
g Malay 0 0 1 0
» Indian 1 1 1 0
£ Others 0 0 0 0
g d. Lauren Classification
5 Diffused type 3 3 1 8
S Intestinal type 3 4 8 5
w 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 2 0 0
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Negative 8 10 9 16
Control population size
0 Normal 2
% a. Sample size 8 10 _ 22
£ b. Gender TMIF  8M2F 16M6F
» c. Age (median) 68.5 68.5 73
g Lung cancer ®
s a. Sample size N/A N/A 5 N/A
© b. Gender N/A  NA 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 confrol. 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 iITRAQ-based mass spectrometry approach as illustrated in Figure 1A.
The experimental samples (plasma from gastric cancer patients) in each
experiment were maiched to control samples based on gender and age
median, as tabulated in Table 1. Plasma samples from early stage (AJCC
stage I-ll), late (AJCC stage llI-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 quantified. The experimehts 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, ii) use of different depletion strategies and iii)
use of mass spectrometers with different mode of ionization. Combining the
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data from 3 independent experiments for interpretation helped to increase the
robustness of biological findings since only common proteins found in at least
2 iITRAQ 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 ITRAQ 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 total 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 IgY-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 1A. Flow through fractions depleted of high abundance
proteins were subjected to 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 protocol
(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 information 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™ MALDI 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 ABI 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., et 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 (IPl) human database (version
3.41, date of release: March 2008, 72155 sequences) was used for the
search and was restricted to 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 folerance was set to 100ppm and MS/MS fragment
error tolerance o 0.3Da. Maximum peptide rank was set to 2 and minimum
ion score C.1.% (peptide} was set to 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 200uL 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 ID, 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 5mM KH2PO4 and 30% acetonitrile,
pH2.65 and Buffer B consisted of 5mM KH,PQOj4, 25% acetonitrile and 350mM
KCI, pH2.65. The 55 min gradient consisted of 100% A for 5 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-900 (GE Healthcare, UK) and fractions were collected every minute
by Frac-950 (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 nLC system (Agilent) coupled online to a quadruple time of
flight mass spectrometer (QStar XL, Applied Biosystems). SCX fractions were
re-suspended in 40 pL of desalting solution containing 0.1% trifluoroacetic
acid and 2% acetonitrile in water, prior ioading.v 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 150um x 10cm 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 15 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 90% 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 iTRAQ
samples were carried out using ProteinPilot™ software (version 2.0; Applied
Biosystems, MDS-Sciex). The search was performed against International
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., ef al., Mol
Cell Proteomics 2007, 6, 1638-1655).

[00081]. Following the generation of iTRAQ ratios, a 30% cut-off value
was implemented to accommodate possible technical variation, which is the
main variable in the study, since biological 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 o be over-expressed, whereas those
with ratio 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., ef al., Mol Cell Proteomics 2008, 7, 853-
863; and Gan, C. S., et al. Journal of proteome 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 95% confidence were
taken into account. All resulis 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 iotal 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 to 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 into 10 expression
trend clusters, as shown in Table 3. Eleven differentially expressed proteins
were identified in all three iITRAQ 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
lung 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.

[00084]. C9 showed a similar and consistent expression frend 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 to early and late gastric cancer samples (m/z 115 and
116 respectively) is higher compared to 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 immunaoblotting for C9 as described in previous studies (Lim, Y.
P., et al. Molecular cancer therapeutics 2003, 2, 1369-1377; Lim, Y. P., et al.
The Journal of biological chemistry 1999, 2'74, 19025-190834) 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 C8 in
crude samples were obtained by varying the protein loadings and x-ray film
exposure times (data not shown). Consequently, a total of 5ug 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 friplicate 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 voiume for
each band measured.

[060086]. The C9 expression frend observed in immunoblots was
congruent to protein expression obtained in iTRAQ 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 fwo independent approaches
(iITRAQ and immunoblotting) authenticated our findings.

[00087]. The major concermn 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 couid 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 iTRAQ analyses were individually profiled
for C9 expression level through immunoblotting. In fotal, 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 proteins) for
immunoblotting 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, ftriplicate
immunoblots were carried out for each crude plasma samples to ensure resuit
reproducibility. As mentioned in the “Experimental Procedures” section,
immunoblotting 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
foading amount of plasma proteins were titrated 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 C9 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 to the nature of the samples, i.e. normal, early gastric
cancer (stage I}, late gastric cancer (stage lil-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 higher
compared to normal control group, which had a mean densitometry reading of
21577 (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 (eatly
gastric cancer, late gasiric cancer and lung cancer) to normal group.
However, the expression of C9 did not have statistical power to differentiate
between the 3 cancer groups.
Disériminating between normal and cancer states with C9 for blind tests
[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 to distinguish between normal and diseased states. Two
separate cohorts were engaged for the blind testing experiments 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 ftriplicates using
immunobiotting 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 control for normalizing

the signal density between validation and blind test blots as well within the
blind test blots.
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[00091]. The blind tests were conducted on plasma samples collected from
patients from (i) NUH Cohort — 64 plasma samples collected from National
University Hospital (NUH) or (ii) TTSH Cohort — 55 plasma samples collected from
Tan Tock Seng Hospital (TTSH). The clinical data for these two sample cohorts
used for blind testing are summarized in Table 2. AThese blind tests were performed
by operator who had no prior knowledge of the samples’ nafure. 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
into 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 C9 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 (iii)
> 42750 were late 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 to be 31% in NUH cohort and 46% in TTSH cchort. 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 potential 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 (ii) 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) cohori. C9 sensitivity and specificity in detecting gastric cancer was determined. (C) In
comparison, carcinoembryonic antigen (CEA) levels were measured for plasma samples used in
validation set and 55 randomly selecied samples from both NUH and TTSH blind test cohorts.
Sensitivity and specificity of CEA for gastric cancer prediction was then calculated.

Sample prediction based

A on average densitometry Percentage Percentage
) cut-off Total mag g co C9
Plasma No of No of o~ Ofright —ofwrong . i Specificit
samples from 0o 00 samp! prediction prediction o y opP o y
NUH cohort samples samples prediction (%) (%) (%) (%)
correctly wrongly .
predicted predicted
Normal 25 7 32 78.1 21.9 N/A
Early gastric
cancer 4 g 13 30.8 69.2 308
{stage I}
Late gastric 781
cancer 13 6 19 68.4 31.6 68.4
{stage llI-1V)
Gastric
cancer 25 7 32 78.1 21.9 781
(stage I-IV) °
Sample prediction based
B. on average densitometry P ¢ = t
Plasma cut-off # Total er?e_n hatge e;cen age Ccs Ceo
samples No of No of sample o dr‘lgt' N \és{rc;pg sensitivity  Specificity
from TTSH samples samples  prediction pre ;,C fon pre (;c fon (%) (%)
cohort correctly wrongly (%) (%)
predicted predicted
Normal 20 9 29 69.0 31.0 N/A
Early gastric
cancer 5 6 11 455 54.5 455
(stage I-1})
Late gastric 69.0
cancer 13 2 15 86.7 13.3 86.7
{stage llI-IV)
Gastric
cancer 23 3 26 88.5 11.5 88.5
(stage I-IV) °

a The average densitometry reading cut-offs used for sample prediction were: (i) normal < 21577,
(i) 21577 < early gastric cancer (stage I-ll) < 42750, (iii) late gastric cancer (stage llI-IV) > 42750
and (iv) all stages of gastric cancer > 21577.

® This included early and late stage gastric cancer samples.
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of plasma sample were added into the cuveties and mcubated at 37°C for 7.5min,
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prior to washing with water. Acid and Base reagents were then added into the
cuvettes to initiate the chemiluminescent reaction. The amount of CEA presents in
the Sample has a direct relationship with the amount of relative light units (RLUs)
detected. The total duration of the assay is 18min and in a fully automated way.
The CEA reference range used in this diagnostic lab is 0.0 to 0.5ug/L. Any reading
that falls within this reference range is considered normal.

[00095]. It is not surprising that CEA spéciﬁcity was 100% for both validation
and blind test set, as similar observation was reported (Hao, Y., et al., Journal of
proteome research 2008, 7, 3668-3677). However CEA sensitivity was very poor
ranging from 7% to 13% for early gastric cancer and 18% to 29% for late stage
gastric cancer, whereas for all stages of gastric cancer, the sensitivity ranged
between 16% to 19% (see Table 4C). This sensitivity range obtained is consistent
with existing figures (Ebert, M. P., Rocken, C., European journal of
gastroenterology & hepatology 2008, 18, 847-853).

Table 4C.
No of No of Percentage Percentage
C. Total ) CEA CEA
Plasma CEA samples samples of right of wrong P oy
iig‘ dp]]%? samples Limits correctly  wrongly f:g;cglizn prediction prediction sen(i/lt;wty spe(co}ﬁ)mty
predicted predicted P (%) (%) ° °
Normal 58&1_ 25 0 25 100% 0% N/A
Early
gastric S
cancer 1 14 15 7% 93% 7%
5 (stage I- Sug/l
2 in
g late 100%
5 gastric > °
= cancer o o 6 15 21 29% 71% 29%
> (stage Hg
1H-1V)
Gastric
cancer >
(stage I BugiL 7 29 36 19% 81% 19%
vy
(o
Normal SuglL 29 0 29 100% 0% N/A
Early
? gastric -
- cancer 1 7 8 13% 88% 13%
a Sug/L ,
2 (stagel- 100%
2 1))
£
4] Late
gastric > o o o
cancer  5ugil 3 14 17 18% 82% 18%
(stage
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sensitivity (99 C9 Specificity (9 B. Plasma sanples from TTSH
cohort Sanpl e prediction based on average densitonetry cut-off a
Total sanple prediction Percentage Percentage of rightof wong
predictionprediction (%9(% C9 sensitivity (%9 C9 Specificity (%9 No
of No of sagmlReSeeTtREn ahd 86 bbMhARA oY bith @ftues SPRHELIISH 8fle gastric cancer.

¢ Only 20 diffused and 35 intestinal type gastric cancer were considered.

[00097]. Statistical analyses were carried out using both asymmetric and non-
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 C9 expression level obtained via immunoblot in normal plasma
compared to cancer plasma. To investigate Helicobacter pyiori infection (HP+/-)
and gastritis infection (+/-) status between the correctly predicted normal and
correctly predicted cancer samples based on C9 expression level, chi-square fest
was employed. On the other hand, correlation between C9 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 plotted for C9 expression, 84%
(79/94) 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 gastric cancer samples (stage I-ll) and 55 were late stage gastric
cancer samples (stage lI-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 1999, 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 to the heightened production of C9 proteins in the blood.
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Ready Pac¥d sracifigrijoyidingenyergasriul s@Bealngha@épd fangastia sancant i bodi es

and 52PL [BbgRAST™ AR YEIFoRtRs! Mlifd BE SEHAE! 1SS RS ol

prior to wa ase
reagents digerent mamk%rsldeafy bat@mMBed:mrempesvad)camnerlcmt@n’oheln conclusion,

h I T t_of th
has & di reel § SPSTTareAalF for RO iRt TorePeradie hF grE s gevel
(RLUs) deife@:g eads nbhassadiated dithagasintisoih dm%t@cgﬁaryd nﬁgﬁltSJ@ @r@swt dfhigher
fully auto e used nosti c

CEA f
b s 0 88T S ety GRsHg cRgoaRI: TS () WEhet 713 G b Redd
range is aﬂ&ﬂ%’ed@jéé@vélpfﬂ@éaer{tgma}ndﬁné %ls'&%e@%&h'a%‘ AeuRAid Ethritis

specificity was 100% for both validation and blind test set, as

simlar cﬂﬁieawﬁaﬂmmm%%?@@@r(KéwaeiHa?akavashles &t al.Jbwarnationst apahitesofe
h q
resear oh R o BRI PRAloIOR MBS ALERISPR MO IR ALY 000,

| ate st ag'léhegmanese gawmdrqf amenmaataﬂ oredédihe $0age4s, BHUSATt OleeskgnDeA,,
o ;
the sen3|étt| é’l' télmlcaq tc):%}?o 139%60 % Je%‘-’-éssze Jr%%lcf \ﬁ/gR., -gt"a?., Biritish
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predictionprediction (% (% CEACEA sensitivity specificity (9(%

[ 00096] . Use of C9 to differentiate between gastric cancer types CQur
study showed 95% (out of 20) of the diffuse type gastric cancer
patients had high CO expression level in plasma sanple (Figure 5E).

H gh CO expless b@'ﬂhé’k@ﬁat@}o?g foRengsi 265 BY00LtedMstehy, J. rﬂ)e%tt'a”a'CllhbbEPand
gastric cancer patients ere were 10 patients who wefe di agnosed

with a con@fm&me@ﬁalofmmqlow fi86e Té)ﬂd Ti6AtESYi ndhess phsgevstiong raised a

cancer, a I

and post - noaRehal npBoHEN T, A6 & S BRY R ATeh NG g Dol Baff e
si gni fi cantteppretdtioa obf <r@sLﬁté cshoudd betakdat ammted abeundi fdferthet | atedipal
o e ch NG AL Bt Dok 5iaeL08h oS SR o
pl asma S a

rel evant aseémetisy gd aivst efitabild ffdrst@rgb’t!é@ lStechMacey, subRotaWRBMigh risk to
non-speci fic and hence the diagnosis is difficult and often |ate,

conpar ed tHSHHeCRHEE /NH TRRY P?ﬁ@nsrﬂﬁfﬁdef% inclysien ditp @aeorabinaieriat approash
9 eXpreS%PEbrﬁc%Y@bte%%ﬁ‘u&%‘ eculs! @fRbf mgfldron of gastric cancer

subt ypes and ot her anal yses ere was no significant distinction in
H. pylori [BROHRM: ri ﬂ'hesetsalﬂa@ nbéhmhwﬂl eampbletagtimﬁ;ibemverttlonrcmscrlped

prech ot 0 ARk R0 ARIE 5Ll SRLARANSTS SRR, bkl LAekER
patients mcdieetbnsTmatlmbmxon bieckides edilatsecrsi\gmeﬁd)maml modnftdatlhm:r €The
cL a1 o981 gh b LB O B B FERRS, RUBRuSTokRsth Srednae
cohorts) 'réfifeech srangitatenne e bhdiidaNonmakivdiicaneslisctively RHdOsy did
93b chi- S%ﬂ%%?nt};r?ast}ong o%g:riy twc?grs'hnrolré Iofs {hegs%gpscgrlfegtwg ¢ test
[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, concentration etc). A range of values will be understood to 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 to the
range.
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0.397 Validation and blind tests (NUTT and TTSH cohorts) Cancer

sanpl es Lauren classification 65 ANOVA 0.040 55d Post - hoc
(Diffused and intestinal) 0.035 a include only those sanpl es that
were corrected predlcted to be normal and cancer sanpl es based on
their 09 fogU 293! onThBYghout BhisHcRR f | i
predi ct ed norma sanpl e@l}oug 48 cgrra@r?nﬁsgghgtcgﬁ%)g% rFésSaé/rrtSFansec
Sanpl es i Htg wesd "gomprise’dpr was@wnsssmhnaes‘comansem'doaOcarmpﬁmngéu wdlh bef
both diff it A ncer. Only .20 diffu nd
351 nt est o s8N 8 netikRh S bRt E L gfolior eGers bl Aot G

1000971. Seatlusibn aﬁlarqmaﬂmseﬁeg@‘r@r giaupi gfdntigers)siing Hled modsy matini this
and non- square test and

metric an S |n<% udi ng ANOVA, chi -
post - hoc gﬁﬁ%ﬁgfes ang Ipa&I‘Fé Yalial é%ega @Np&rs BRIAgARRGTS. Sigsms such as
si gni fi cardonusrises”, Staimsiisegal ‘S SRPShES iRe f Qén W adouse A@Q(rﬁﬁ

anal ysis was carried out to investi gate statistically differences 1|
09 expr es3fdRHip@ el it dbtldiShetatent lawingobihey ¢an meearal ingludes’a "(I‘@It@&déd
to cancerx« o v I +
and gast | Ty o e S e RG] sl MLl 38ch M, RURuh LAy He S
nor mal ancopsistseessieptialyend! baedtheameaning asglbes tbaisad imbl. &@aﬂmla\s’se gr;

I I | ov.ed. t.h t hand t
pet veen_ obeuiDedet SRl Theloi imsra 7 SGIEP i Pes vt e S
|P nt tes';] i natheqalsnomgarthirﬂladit:caﬁf:&cbé bbfﬁbg noRs chatLuteritie df t lﬁQ%rﬁI_ VY dA ?nd

ost - hoc S. of i 0 ex e55|on ross i ndivi dua
pl asma sa@gﬂéiﬂ' r@i‘:‘ﬁ‘he In’%%Yﬁ fonsele Ot§§]‘s \I‘Iﬁ@‘g hereinpy ba found within
I ndi vi duathepdataiieyt gasaipasn O1IRS! invenyah isdatagpl adubhdnd tyrﬁééss)atﬁernﬁ
gastric cancer patients were plotted for O ression, 84% (791 943
of these $¥Hsdeall §ﬁ@%éaeﬂ?f@nar&<§9%§t§aldﬁrm%md gereoph@\se m@fsaﬁ@jmsgnmg
densi t omed KoMty Qhderstoba b dHY b ofdiH ﬁ sﬁ: Iﬁﬁ)theé{f@w?{h@ﬂ?ﬁggﬁv@ngﬁ’

39 were earl y stage gastric cancer sanp
| at e stagke @Qﬁrl c cancer sanples (stage I [1-1V). ApprOX| mately 77%

Sampl ob < §I’E§ B8 e ek, AP ‘Pl Wb SRoR

Sg) : \'m| lsmeﬁwﬁder?cbembflmem ait mlp@etameﬁuietﬁh izt vﬁyedjs)mcpfwatienéﬁ and
that whi e cl assica nat t hways were activated in
nost pat |°Z-Iﬁn§et°‘ H.'aélst?ef Vagﬁdv'ii?‘ﬁf‘teé aﬁ@@gﬁomﬁgeﬂ@p A% pat hway

(involving 05 to 09) was nore frequently activated in the |ater
stages (7 of 12 patients) (Lugassy, G, et al., Leuk Lynphoma 1999,
33, 365-370). Possible node of C9 elevation in plasma of cancer
patients - indications and contraindications [00099].It is

concei vabl e that the body's inmune system nounts a response to cancer
cells and this led to the heightened production of 09 proteins in the
bl ood.
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42 This also inplies that over-expression of 09 in plasma is not
limted to gastric cancer. Indeed, this was not the case as high

| evel of 09 was observed in 75% of | ung cancer plasna sanples in our
study as well as in the blood of acute |eukem a and sarcoma
(Lichtenfeld, J. L, et al., Cancer research 1976, 36, 3678-3680).

[ 000100]. In contrast, Cheng and col | eagues reported the
up-regulatiaﬂm%f C9 gene expression in esophageal adenocarci noma
conpared to ifor fral epithelial cells. In our study, we al so detected
i ncreased int el.l ul n racel | ul ar | evel s in panel . of
gastri o candert e et sEEbRaRe o"sBhea G e o
Thi s sugges#s indivilualsiuepectddon abfiskGg hewing dadiic canerexormppsgod:fi ¢ and not
nmerely an i nmune response. The nechani sm behind the el evation of

pl asma 09 | i i i (A ;
000101] . The gire e B balcEntaRe o CORPRICE bApIEnE LB ot o suiavle
expensi ve, fyigeampasbizingg fromdBeindivisualhand;e, | ow t hr oughput and nost
irmportantly prone to technical variability and is at best sem

q ;Jaln_t It t at } Viﬁ)& c?ﬁp%d?@boﬁc‘éﬁﬁt@nﬁéﬁhﬁa it ey &) ivﬂf\taestér{&rcwaiulm @fges
utility o or gastric cancer djagnosis on a ] arger sanple size,
ELI SA Shoul BT B8 SOBGRITHRILC ORI R\ AMPORP R 8t ProlR derdegliey nahyfeats
consi stent and quantitative assay. [000102].Wth reference to these
st at enent s, whereinf wheh trgscdncentrdtioe dblGonblinest sonepmnentcCe crétainnabtaingdhan
100 sanples.fr 2 arat.e hosnpit al hor t indicate th as a
sensi t1vi Ly O PP REREEG: Fosr R0 b ohatel bitng PR R T AbseTor B
speci fi ci t ycafceatiporof gagnpliment @nmeenanhritfe drotein rof 6@2yoindBHualehi ¢h
was | ower t fdho all i ion test detecting both
C9 and CEA F‘gﬂgera ritEQB%%%ligﬁgﬁg@égg%%ng%ge@%i c providing a very
useful screening nethod for gastric cancer. [000103]. G ven the

het er ogeneodsTeaelbed gf claiEnt whereintthe icrpgse §liingcpasantatianaf campleaeaht

narkers naycher@@ny feshst 8khrbsBId MYcPehse 3R EBMpEiRt 86 the@handbid VaRRGEMG ON,
C9 is a potential candidate fonggastrlc cancer detgﬁtl%n. Whi | e the
GagiPl palthy indyi

hei ght ened (9815 cogeerEgliond grampoagtiy} Holgiey NdYid3ls- st udy
and m ght be a result of higher |level of C9 secreted by gastric
cancer cel | 8. THe raethed &)claimiigherfutiesr gaooPridiremad sepsibfd al so be observed
in patients with i mune di sorders such as rheumatoid arthritis and
aut o- i mmune, di - Jakah i et eal o 1nter I I
o chi ves. of TEegy . hE WAl & Bidhosymrois Fhfperol Ffg LeAR
Kawachi - Tak 8tid s&mple 8btained fram the IRdividvabardse j ournal of experi nent al
medi ci ne 1974, 44, 845-847; Oeesky, D. A, et aL, Cinical
endocr i nol ogy c428&ing4Re c@r?%g@gt%n Y Rlydn _sééé}(gf-with% st@hdard 556[1& 'foZ{{‘heal

journal of rheumatol’ogy 1986, 25, 266-270; eenstein, J.
cinical an@@ﬁb@tioﬁ@g?%(ﬂ”?%w& Bygen gdealthygadividels. 166) . These
observations raised a cautionary note that 09 as a di agnostic marker
shoul d be ugfereit dmin€rabgededdfceritiabrpbdaddihddfmbhibicrapab & oRfpated tbanen

i nto account, of thelne ic%é hi st or Lbaqgground of.Patients ?igfgﬁally
those with PAATHE ¥R Bere Goncefleloned nSarPHA MRS G589y Of d12ENY or

t ar get ed scineiitiunlg is fuethersndigation sf the pbsdiblgpreseérsde of @ ggstsi¢ cancecancer and
may be considered for inclusion into a conbinatorial approach for

cancer detegty i . G r !

ki 11 ed i n ero e ERG By SRS Shaln A e RS & conaielttorlithaf co
herein is somisipangpecardneembrpid atigeaisdmeasiiréd using ensintidly rcapakis of

t hose speci {;i I L : i i J J o
vari ati on aRieRBdETERR & Smalhi KRR Bt SRRl e P e
steps, feat 8PN fornul ati ons and conmpounds referred to or indicated

in the specification, individually or collectively and any and al
conbi nations or any two or nore of th%msteps or features.



(b) conparing the concentration neasured in step (a) with a standard
val ue ranges for the concentration of Conplinment conponent C9 protein
for healthy individuals, wherein when the concentration of Conpli nent
conponent C9 protein obtained fromthe individual is increased as
conpared to the standard val ue range for the concentration of
Conmpl i ment conponent C9 protein of healthy individuals it is

et hod of - cPal T IS RRCP G HENS FPERSaneH VERE €L SHROT Rt fopipoBf™ o2

conpl ement [I9tgir istnezasuried batELIS¥ast a t hreefol d i ncrease as conpared to
t he standard val ue range for the concentration of Conplinment
conponent 0g ﬁ{e%&h&j 8%:{1:%34' ér%ywﬁé?gb\fﬂe %&)éd i§c%JA?>?e &%Ln%% Yecfiley M 1
or 2 further conp he steps oOf: C r¥easr|ngt e

concentrati e@omphmanthqmnmti@ proteint énjigen peroprésing $HQ R dNos dior S5 e!D
fluid sanpl goobtained fromthe individual, and (d) conparing the
concentration neasured in step (¢c) with a standard value for the
concentration_of carcinoenbrioic antigen of healthy individuals.

wherei n an 7nthegagibed eltirient W’&‘?rﬁ'ﬁﬁaGfCOBWH%‘Pf@q”éﬂ"ﬁ‘eﬁh‘iqnﬁ@ﬁe@scg

conpar ed t Opfokesh sicAsIbAFdhoeRIbHEIc BRtigehemeadIseNédedtrbhdtdietricly.
carci noenbrl oic antigen of healthy individuals is further indicati on

of the possgb}c31 %{Hdz {1(1 5) a astrl c.cancer. 4, The nmet hod .of cl

3 wherein s8i0 COREREFAM bATEET EIRYIS e ar%%?%@ﬁe%ﬁ"‘ééwa?%t' tFﬂ'“a
and/ or car ctypeertierdiroag irenddsge Gonceniratas Wf abmpdimegt eammnentillprotapabl e
O D g, BEUB 612/ R TRl EEA SATBRREDS R RhPLE. Dn B0 o
concentr at i EamplimeTy mpmpqm CoOmnpeinémsui@dlefdluit ganmplé of meadikindididbgls is

ELI SA. wherein the anti body is capable
of bi ndi ng -sﬁgﬁaa{:‘%l vgﬁeﬁf]m%&lg{%ﬁg%n%gnponent C9 protein antigen
conpri sing SEQ | or 7. The nethod of claim3
wherei n sai & 6dﬂ%iﬁ?ﬁ Pfat"?tﬁ‘h 1of\‘th rﬁS’mPﬁ*é'ﬂg coRiRpisHeng geslrip eancer AiffarRe or

ca{ ﬁ' goe ][rbr tyRk cwr?fgfm gen mdréas%%hﬁeﬂﬁatﬁﬂﬁﬁtddhﬁﬁﬁt ﬁfeﬁﬂ&inﬁddﬁb?ﬁ C9 Brotefn of

met hod of c urthe ris aracteri astric S nce

"t ost i nal © PEMESRAGP o0k et B8 M E A B Db heseT

conponent C&oquptimaltncdnipobertt\l\eeI‘prBtetn0|n4trfeObIdo®,Spla§m$)airesérlinﬁ) df hﬁaalthy
standard va t nc d-ment conponent C9
protein in kﬁ?cmgF'S$§C&&e§§@% e oﬁp %ﬁ%R+nd|V|duals is indicative
of intestinal type gastric cancer 9. A met hod of claim1 further
conpri sing &hak &t cempusingya fisst end @ seapbantiofly when use;qoie detrstied gasirc

| nereased cengenh'ali@BealidRRd, FRMCARBARAE balili it QlociRiyeen

f
4 to 45 fold as conpared standard val ue eoéle concentrat’i on
of Conpl i neﬁtc%ﬂﬂﬁﬁ‘éﬁf’mw"%‘ﬁ cﬁgePWt&?"h aﬂﬁefe%@%’éﬁdforﬂeé%cﬁﬁ” &f aseppieof

heal t hy i ndiotindyl Bbvebf tHeitsCattiby® &d tﬂb%hﬁ%@%eﬁb’&ﬁn;ﬂﬁéﬁﬂ@@ pl%?é"f?@ﬁd

10. A kit conprisin first and a second anti when used in

det ecting gH?t%eF‘&”dc%Hg%‘i'y 'Fﬁa%?bé%‘?ftbéﬂﬂ"@ %EF'YF'%%H?J%'QO‘*'PW@"W’F@?” and
anti body i Zr&@pablf@ db;tedﬂbrlgdf B@omﬁleeﬁdrme|b)étvﬁae€i(1ﬁ?bedmgtagﬁk§vﬂ!p@ﬁ&mﬁe CO
protein and rea s.faor.detection ex et

i st anti et NP laic 300 Sibet “eBimln e 9, Bf ah DRV APTS dhond
anti body i sCompbrbérﬁ compbmendl CAgraeih et bealtby individualsci noenbri oi ¢ anti gen
and reagents for detection of a conplex forned between the second
anti body and4t e
for the congen+tmh‘raeak§;t|a(gc];%l o qg‘g&h‘e ”ﬂh%t%é%ﬁpﬂ%)‘ﬁ’gg? %B%%%@?h\é%%}éﬁmfe

i ndi vi dual sCOfnthefl'fH@rﬂ@lOﬂe'ﬁf & pegfain @mlgﬁﬁ@mm&ﬂ@@m I'%Noahtqfl&%l?ylﬁ s
capabl e of Rjyngli ng sel ectively a Conplinent conponent C9 protein
antigen conprising SEQ 1D No. 1 or SEQ ID No. 3. 12. Use of a first
anti body capabl e of binding selectively a Conplinment conponent C9
protein and a second anti body capabl e 4%f bi ndi ng sel ectively a



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.
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