1 NOVEL CANCER ASSOCIATED ANTIBODIES AND ANTIGENS AND
THEIR USE IN CANCER DIAGNOSIS FIELD OF THE INVENTION: 5
The present invention relates to novel cancer associated antibodies and
antigens and their use in cancer diagnosis. BACKGROUND OF TILE
INVENTION: Cancer, as is known is akiller disease and is a subject of
investigation and research by several workers in various countries. It is
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23 By contra{st, if ovarian cancer is detected when it is still confined to the ovary (stage 1),
conventional therapy produces a high rate (95%) of five-year survival. Hence, early
detection of ovariau cancer lacks a specific symptom, a specific biomarker and accurate
and reliable diagnostic, non-invasive modalities.

Traditional methods of treating cancer include use of non-invasive or mﬂdly invasive

30 diagnostic tests, biopsy, histological examination and so on. However, each of these
tests have their own limitations and hence the search for new methods of diagnosis and

treatment of cancer.,
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In keeping with the above, it is desirable to provide an effective, clinically
useful biomarker measurable in a readily accessible body fluid and
tissues. Clinical proteomics is well suited to discovery of such biomarkers,
as serum is a protein-rich information yeservoir that contains the traces of
what has been encountered by the 5 blood during its constant perfusion
and percolation throughout the body. However, until now, the search for
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Moﬁﬂﬂa{ﬁ?s %gd, the invention provides novel antibodies against SEQ ID NO:22, its
isoform or a polypeptide comprising SEQ ID NO:2 and its use in diagnosis of cancer.
OBJYECTS OF THE INVENTION: '

The main object of the invention is to provide a novel diagnostic agent useful for

é)rotein

detection of cancer. Another object is to, provide a kit and methods for detection of

cancer.

30 DESCRIPTION OF THE INVENTION:

The inventor during some of their investigations had found a novel gene encoding sperm
associated antigen 9 (SPAGY) [labelled herein as SEQ ID NO: 1] which has been
cloned from human testis cDNA library. The 2523 bp cDNA ([Shankar, Mohapatra and



3 Suri (1998) Biochem. Biophys. Res. Commun. 243, 561-565; Ace. No:
X91879] contains five direct repeats, three mirror repeats, three possible
stem loop structures and three palindromic motifs. Open reading frame
encodes a protein of 766 amino acids. The deduced protein analysis
revealed several features: 1) a characferistic leucine 5 zipper motif (LZ);
2) an extended coiled-coil domain (coil) and 3) a transmembrane domain
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The secondary structural analysis revealed that SE%ID NQ:2 has an
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Surprisingly, the inventor found SEQ ID NO:1 nucleotide homology with various
cancer tissue ESTs. In fact when tissue distribution of SEQ ID NO:1 was studied using
different tissues, the inventors further found that mRNA of SEQ ID NO:1 is expressed
exclusively in normal testis tissue. However, biological samples from various cancer
patients revealed the presence of SEQ ID NO:2 in cancerous tissues such as lung,
breast, stomach, uterus, esophagus, colon, ovarian, testis, cervix, skin, prostate; oral,
bladder, endometrial, kidney, liver, brain, blood, vulva, vagina, gall bladder, eye and

bone.
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bone. 4 While not wishing to be bound by any theory, the inventor
believes that SEQ ID NO:2 polypeptide peptide expressed in the
aforesaid cancerous tissues may be recognized as a non-self protein by
the immune system and may mount gn auto-antibody response in such
patients resulting in anti-SEQ ID NO:2 antibodies circulating in the blood

stream 5 of cancer patients. Such antibodies may prqvide a basis (ly
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"antibody", as used herein includes a polyclonal antibody, a monpclonal
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thentiidyal may be used directly or purified prior to use by various
metRags.eliding Aty SHQratReRe:Am RIONMREIREPIBINSEQ ID No:2
A-Sepharose, antigen Sepharose or anti-mouse-lg-Sepharose. 30
AﬁﬂB‘g &8?%%%?%&&? Fﬁe‘%’nogiher aspect, the invention provides a kit
usefuirtoidieteptivfed parpptifa #f SEQ ID NO: 2 or synthesizing the same
recombinantly by cloning and expressing SEQ ID NO:1 nucleic acid sequence in a
suitable host;
- mixing SEQ ID NO:2 with an adjuvant to obtain a composition,
- injecting the composition into an animal to as produce an immune response, and
- collecting the sera from the animal and isolating polyclonal antil?ody generated
from the same.
In the method described above, the sera from the animal may be used directly or
purified prior to use by various methods including affinity chi‘omatography employing
Protein A-Sepharose, antigen Sepharose or anti-mouse-Ig-Sepharose.
Antibody detection kit:
In another aspect, the invention provides a kit useful for detection of cancer in a
biological sample of a subject suspected of or suffering from cancer, The said kit

comprises a polypeptide sequence of SEQ [D NO:2 or an isoform thereof or a



biological sample of a subject suspected of or suffering from cancer. The
said kit comprises a polypeptide sequence of SEQ ID NO:2 or an isoform
thereof ora 5 polypeptide comprising the said SEQ ID NO:2 as described
herein above coupled to a solid matrixand instructional material. The
solid matrix as referred herein may include nitrocellulose paper, glass
slide, microtitre Iates nd well er aspect, the invention
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Anticen-detection kit:

The antigen detection kit comprises an antibody having specificity to a polypeptide
25  sequence bearing SEQ ID NO:2 or an isoform thereof or a polypeptide comprising SEQ
D NO:2. The kit is useful for detection of cancer.
In yet another aspect, the invention provides method for detecting a cancer in a subject
suffering from or suspected of suffering from a cancer, comprising the stéps oft
- providing a biological tissue of a subject suspected of cancer; and
30 - detecting the presence of sequence of SEQ ID W(O:2 polypeptide or an isoform
thereof or a polypeptide comprising SEQ ID NO:2 in the tissue,

the presence of which is indicative of cancer.



thereof or a polypeptide comprising SEQ ID NO:2 in the tissue, the
presence of which is indicative of cancer. 6 In another aspect, the
invention provides method for detecting a cancer in a subject suffering
from or suspected of suffering from a cancer, comprising the steps of., -
providing a biological tissue of a subject suspected of cancer; contacting
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The term bi |ca sample’ as'used herein refers to S or tissues
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includes any mammal. A few embodiments of the invention are now
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A few embodiments of the invention are now illustrated by the following examples, and
drawings:

25 BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
Figure 1 is a Dot Blot analysis comparing a control with patient’s samples.
Figure 2 which iIs a Western Blot analysis comparing a control with patient’s samples.
Figure 3 is the ELISA assay which indicates antibody tifres in cancer patient’s and
healthy biological samples.

30  Figure 4 represents the immunohistochemical analysis comparing the tissues obtained
from normal healthy control and different cancer patients.
The examples below are meant for illustration only and are not intended as limitations

on the inventive scope thereof. Various adaptations and variations that are possible in



10

15

20

25

30

from normal healthy control and different cancer patients. The examples
below are meant for illustration only and are not intended as limitations on
the inventive scope thereof. Various adaptations and variations that are
possible in 7 keeping with the inventige concept of the invention are
deemed to fall within the scope of the invention. Example 1: Antibody
detection ki tion of rec blnan .SEQO
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uSTARS dREiaTes SRIhBRCIHRE AR aUtiREER YR with restriction
en&yﬁgeﬁ pRganaminFeseddaiessigesied pET28b(+) vector (Novagen,
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5 Expression of SEQ gﬁroteln in Escherieliia eol
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é’r g%%}yf% 8&&&5% G gecombinant SEQHIRNQR wasRdusastwitho

ISOpro 3-D- thio alaeto ranoside) and subsequently urified.

zodpsaﬁﬂ&a% SEQOF LT 4N BOLRAE AR EOTBH Sites
cud@waaaxpmsmgxsm NEDNO 2 was harvested, washed and sonicated

res%f?g}@%gfﬁfﬁfoc9mmgn%%e;r :hg sopjcated sup was loaded on

agaro ads column charged with nickel sulphate. The column

wa?sow%ﬁ?édcﬁﬂﬂw Wrag g ebmed Wit WlikteFEQind eRtith
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analysis revealed that the recombinant SEQ ID NO:2 protein was
exﬁﬁ@@@ﬂoamf@éﬁéeb@%ﬁ%hﬁmaﬁw%@ﬁce published (EMBL Ace. No.
91B/9sahanlps et &b MBS BpAniiaaelsdrieretitneddit:

E. coli culture expressing SEQ I NO:2 was harvested, washed and sonicated using

sonication buffer containing urea. The sonicated sup was loaded on to the agarose
beads column charged with nickel sulphate. The column was washed with washing
buffers and elutes were collected using elution buffer. The purified SEQ ID NO:2
recombinant protein analysed for amino acid sequence by Mass Spectrometry. Amino
acid sequencing analysis revealed that the recombinant SEQ ID NO:2 protein was
expressed as deduced amino acid sequence published (EMBL Acc. No. 91879, Shankar
et al., 1998). '
Antibody-defection kit:

An antibody detection kit comprising SEQ ID NO:2 bound to a solid matrix is prepared
as under:

A drop of purified SEQ ID NO:2 protein was placed on to the nitrocellulose membrane,
fixed with methanol and air dried. The dipstick was dipped into transfer buffer and then



30 An antibody detection kit comprising SEQ ID NO:2 bound to a solid
matrix is prepared as under: A drop of purified SEQ ID NO:2 protein was
placed on to the nitrocellulose membrane, fixed with methanol and air
dried. The dipstick was dipped into tragsfer buffer and then 8 air dried
again. Dot blot analysis was performed by using dipsticks, which are
made of polyester backing material with a nitrocellulose mem%rane. To
deft diifbaant. SRS SIHEDRRIPIRIA X Mt ARy RAISpnade of
fropaldifferentbanessrpatiehtsnithedinpseoatetraigh SEQ ID NO:2 was

d‘pﬂﬁ%ei%%%hee %%@6%3 x@&?iogﬁﬁ%t&)guic?l StHQhWQ%@H%gQHP%QX from

anti-human HRPO as’secondary antibody (which was gbtained from a

coNiFfEreiasetireaenth g SEIR I69%sE (RS Bl BriiA e RRH PRIS the
5 bufferiedtipaltyodiral Sty wels sseated, visio 0039 BiidiuDiaFiRoDenzidendsry

(D’g‘r@b@ig@%):hlQ/%Fglbga%el%l%Wmmﬁl%gﬁg@ﬂ?@dﬂfsﬁcﬂ%%ﬁ%%m

reaction on nitrocellulose 10 membrane indicate hE)éresence of %{%tbi/-s %,
ID 1g: ¥ AREB U RS Buifipid Y e dMfpEred Y8 HELEI SIS Sfithen = -
fromigancespidtand Al Samples obtained from normal human subjects

didynat show, apy,raagtion. ThsLesulisate showadn faured cAsseuwmize
figure 1, biological samples from cancer patients exhlb(lé stror%%eactl nr%§

10cormprtsinto ndiraisnpreiniect! LB Fre PR Sitits PARSRSY oM it S Fu
frocumparadlto thessinjpes theieis fhordevelopreintsofiznseoolos. obtamed2from

fepﬂ%&%’?ﬁﬁﬁ%@%ﬂ%%%{kl,ﬁla_v@fa&ﬂy;&ﬁﬂnﬁﬁé rdsRER DGR Sigure 1.

reactivity of r cancer patient’s serum, Lane 4 depicts the reaction of
ser(friBta D NelRF BRI P ARh T 14h 8B e IRt R frstom
reagfiopuel bsedehthnaeiserlme dneptearmesGlis taetieactivityramsermmormal

15T, QYA i%%re%@%%fedasgﬁap G%%Hg« Qb dark Hrown.Gloss asdndanesndind
is indicative of cancer. 20 Gel electrophoresis and Western Qlottlr&giTI})e
f%?%dgei {5 ser 4

preQerEEof At SE PGS tHO e DRBGTELP LA S TRAY Hied
be ddpiacteelyvastesenottingp! Gratuwemtereiprenthbin o tis

runon SRY, PAREANI HARKEIreth QaiR PilfoeelilesfyBaHdKin from ovarian
Recombinant SEQ ID NO:2 protein was run on D% pol acr%Ig%:de el.

BriGy B paprsHEiAf SER BB /2R el WIF SR BIREY Tha o

e
20santeledevierphtivesisleatiBderto bpdlirecrylamide gel. After electrophoresis,

, proﬁ@%ﬁé@%ﬁ%@”@@@-@ﬁ@'Qﬁtﬁ&iﬁrgﬁﬁﬂ&%Qnrﬂ%ﬂmgeﬁ- Bipgkegay also be
m_embrane was prob vylth_ cancer patients' serumnglqtd S etlans_?qum%ngy DS
WwitK PR B TR P R R A o BT B F SRR SO rRmereial Souree

PAGE and transferred onto nitrocellulose matrix:
Recombinant SEQ ID NO:2 protein was run on SDS polyacrylamide gel. Briefly, the

25  protein solution was diluted with sample buffer. The samples were then loaded onto

polyacrylamide gel. After electrophoresis, proteins were transferred onto nitroceltulose
membrane. Blocked membrane was probed with cancer patients” serum and
subsequently with anti-human HRPO (which was obtained from a commercial source)
as secondary'antibody. Finally, strip was treated with 0.05% DAB.

30 Western blot analysis of sample of a patient suffering from cancer demonstrated a

strong reactivity between cancerous sample and recombinant SEQ 1D NO:2 protein. A
strong band of recombinant SEQ ID NO:2 was observed on the nitrocellulose

membrane strips treated with cancer patients’ sample, whereas sample from normal
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as secondary antibody. Finally, strip was treated with 0.05% DAB. 30
Western blot analysis of sample of a patient suffering from cancer
demonstrated a strong reactivity between cancerous sample and
recombinant SEQ 11) NO:2 protein. A? strong band of recombinant SEQ
ID NO:2 was observed on the nitrocellulose membrane strips treated with
cancer patients' sample, whereas sample from normal 9 human subjects
faleuao sshiveisSmeddastivitynTivectvéiul tEhere wdip et e g in donw Rivids
a WestarR-Hlolianalsis COmRAHRG A GRRIrdinithhatenhm semaleshAs in
shown iﬂkflilgure 2, lane I__r?§r sents I@oleﬁula{ V\ée;qgtrgna}&ls(egmlalg%&?med
re PPt M B A e O W O AT DETSon, 1ane 318 the sample
obfteinedrfrgimesssu biect witts srablcoiceinel fivm B biskidddresversendmas
lURY NANEEARRE AR OSIRIQARBEQLNIPH GrésdiREUsntaN 8-8: OVakyudana:s

colon canceyr and lane 10 hreast ¢cancer. As may be seen in the Western
e R e R SRR Gl
alddetranalyisindarsc tad fhsbdp ersenceRi 2kl RS0 Pimtdsis dhepit s say
(EL b3 AdeHQ: Grither, the presence of anti-SPAG9 antibodies in a biological
sample may also be detected b A Technique as under:

M%Pgﬁwg{f eélﬁ?é%“ﬁﬁ??ﬁ%?’ﬁ%%ﬁﬁ%@%@nmark) were coated with
reEorthbinthet SEQIDONGISHIGIRimBIOREI I 2 8EdsEiFRb BRI IIAY 2iFe be

plateswere Meshatednwith dhensamples from cancer patients' and/or

healthy control. Bound antibodies were revealed with anti 15 human...... .
e o s R e

oBteRt fionfoniddhnassaialasb biedyng the piea vwvaiisrbolek i thecugles
WithQ. 08%: Qetharhenyignediamingas et katatees Mecasttaedywith anti-
response of cancer patients and _healthy,control individuals was, . .
TP SRRe R POFIE P Aes B TRALCA ey S ngined from
individerassoblFigeneed is Bheme | SEtiesay whieh ifdTittePBntiBody e
in GanGRERAIRALEE AP As hralihyhiglopicakhtanmplespdiie absadenpetents and
values are indijcated,on Y-axis whereas different cancer types ar.

g S SR RIS (R RS e st
frorhteeisividegiiples from normal subject, (2) represents the titres
obtaineds koM. qEGX cangaspalianitakl) Aaneigsithe ranaliuesiéromand

PlEnts Sullsnng lamea>Redasleaneclid) gesligliepinaiag! cROGE!
(5 ovarian cancer The test sample litre values are considered indicative

of CHRtEF GIREH BRSSeStRIEAIEE IBIHHE SRIEhGE- thb TRESFIIDEDIGRS
hegthydiglogicausnmpie:sGancabpadientiriaiDoiaatsam e tires obtained

from cervix cancer patients, (3) denotes the titre values from patients suffering from
bladder cancer, (4) gastrointestinal tract cancer, (5) ovarian cancer. The test sample titre
values are considered indicative of cancer when the estimated ELISA titres are above
the mean+2SD of healthy biological sample. Cancer patient’s biological sample
revealed higher ELISA titre values above the rr_:ean+28D of healthy sample as indicated
in the figure, which is indicative of cancer (+28D is the standard cut off).
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revealed higher ELISA titre values above the mean+2SD of healthy
sample as indicated in the figure, which is indicative of cancer (+2SD is
the standard cut off). 10 Table 1: Samples tested & Results: Biological
Dot blot analysis Western blot analysigg&LISA sample Normal cancerous
Normal cancerous Normal cancerous Lung + - + -+ Breast- + -+ +

Pr sir)?ti t-+-+ Blg{g%eé+ it Utreus + + + Esophagus + - + - +
: ts:
TedfRle 1 PAmRIEHISR S RSP, 1 4+ Eye+-+-+ Oral+-++
Kidn(?v -+-+-+ Colon++-+ Cervix+-++ Vagina-+-++ Brain+ -
+ | Bigigied + | Dot bispapehiis -+ |S¥shiesplotenalysis BLISH o L 4 Skin
+ 4 52PPR ) 14 egpal | cancprous ) Narmaly cancorous 1 Normal | cancerous
- s R i NI ||u3_\;|| CCTCUTUUTT NIT. | J
Pre¢ iop-of-ahti-SEQ
o o oo

o
re¢ceombRant—S

ihadidcer Hanmatuat—da £
LLVAVAV ] Le e ||_E_||||u|IIL OTTUT i

]
3
=

2
ga

€
EN

=

efining protet-Forgegnergting-anti=SEQ
antigodies,-addit femateratswere gmptoyedRats~were immuniz
SE@R.INO2groteinmrwith aprimary and two boeoster injections
Esophagus - + - * -
Testis -
Vulva -
Liver -
Eye -
Oral -
Kidney -
Colon -
Cervix -
Vagina -
Brain -
Blood -
Bone -
Stomach -
Ovarian -
Skin -
Gali bladder | -

d

1%

I

T I S e S R R AR AR A R A S Ea R R
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Example 2: Antigen detection kit:

Preparation of anti-SEQ ID No:2 antibodies: Immunization of rats with recombinant
SEQ ID NO:2 protein

For generating anti- SEQ ID NO:2 antibodies, adult female rats were employed. Rats
were immunized with SEQ ID NO:2 protein with a primary and two booster injections
at different time intervals, First immunization of was done with SEQ ID NO:2 mixed
with an adjuvant. Following booster injections were carried out at weekly intervals,
rats are then bled and the sera isolated.

Purification of anti-SEQ ID No:2 antibodies from rat sera

The sera can be used directly or purified prior to use by various methods including
affinity chromatography employing protein beads. Column containing protein A beads
was loaded with rat sera and kept on the shaker for overnight. The column was

centrifuged and flow through was coliected. Subsequently, column was washed with
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at different time intervals. First immunization of was done with SEQ ID
NO:2 mixed 10 with an adjuvant. Following booster injections were carried
out at weekly intervals, ‘rats are then bled and the sera isolated.
Purification of anti-SEQ ID No:2 antibgdies from rat sera The sera can be
used directly or purified prior to use by various methods including affinity
chromatography employing protein beads. Column_ containj rotein A
D e T8 1O B P R K TP GA B BUEATge™
Theaaahadies wascekenkiéd e dthbing fiDvwtthioogh was collected.
SypseauentYeralunRvas wie shadith HphiasdinghyerBndfinalielies

were collected after centrifugation. The Canentr?

( ion, of antibgdies was
CATEQHEERBY FRROB & OB0MRET DS b AN g

& RIS CRS N Gt gL
prégaceendam puiging pf:BEQiRsNd@vantibodies, for detection of SEQ

ID:NQ:C Rigleiniplinauesichie wataiiz.of the MU0 ARl acheMisiiard
analyssg_erformed is as below; Tissues from cancerous atlet?tss/vwelrtg ot

fixBEPBY° tgﬂﬁwwam?ée&%fﬁg%?é?ﬁﬁﬂaﬂﬁ?ﬁ?nﬁﬁ%?{i%%%‘i% RS
precesiEe [Bidlogicalitishuecasd cionsreatye initsaes ceoiittat aprammeSBdinD
N%ﬁjéﬁ%‘ﬂ&“ﬂ%ﬁ@&aﬁl&!b%%ﬁ@e&g%&%&é%t%é@%Mwmmg source).
conjugated to horseradlsh[%erOX| a es{é\éfﬁhévasdobtameg 12_‘erip_m Ay i
o erarings SHePs HERIEPRANAM S L tdhE B & e sts it 00 T
DAByarishwmeseedimter-stained with Mayer's hematoxylin. Figure 4

representaiadmmunahisioahespicalianahsisc QBRAKAY MeisRy@Stained
obtained from normal healthy control and dlfferentrﬁancer 4?%%5@;%} Jﬂ;} .
ndPATAREEt dealthy fanine! %‘hgfﬁ;‘ig%ﬁ?fg?ﬁ%a%g’ﬁ%moﬁsn figgh e are

depicked whilight sicterds ff)ds arvadtpistrdrshigfdcidemical analysis of

cenyistinsua-phiainedHiRm.narmAalRiask dAldsihmdissun abtaineshiect,
from subject suffering form cervix cancer; ggg_is i@munogﬁtoc%gerpiﬁ(@ is
arlAilsiL ool STAY AREERENTATA MR SHECTEY) 1SR iSste “Obtai &4

frommthesistojdetsulferisigstsorfi norsd netspnehl wahderug @) d B e indhmissue
topguscHgsHeRnG el indhenlonareneanenrRusdissye(Nl ifthemaigiake
skin tlssug nd (D) is 20 the skin anceﬁﬁgs tissue; Ai%gﬁ Jeac vg%) ;
betiiBBH" @I’B PBENE IR AR B T RIS SR SaY Was® observed
in tbaniercissues tidvereas tissues from normal healthy controls did not
rexealodiYereantyitymEbe deyaioproentefl trow QI Miexcatieety was
tlsggs%%é%i Egcggn%gxy gsggescx% é:r%gsl %st&%sgf%xennn%%%ﬁ%éalmy controls did not reveal

any reactivity. The development of brown color in the cancer tissues is indicative of

cancer in the given subject.

Samples tested: _

Several cancerous tissues were examined for the expression of SEQ ID NO:2 protein

and the results are set out below:
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25 Samples tested: Several cancerous tissues were examined for the
expression of SEQ ID NO:2 protein and the results are set out below: 12
Tissue type Anti en detection Kit Normal cancerous Lung - + Breast - +
Prostrate - + Bladder - + Utreus - + Esophagus - + Testis + + Vulva - +
Liver - + Eye - + Oral + Kidney + Colon - + Cervix - + Vagina - + Brain

-+ Blood - + Bone-+ Stomach.-
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The strong reactivity of anti-SEQ ID No:2 antibodies with the cancerous tissues

demonstrated the expression of SEQ ID NO:2 in various cancer cells. Since SEQ ID

NO:2 is exclusively expressed in the normal testis, the presence of SEQ ID NO:2 in the

tissues other than testis accounts for the onset /development of malignancy in the

tissues.
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13 SEQ ID NO:1 Nucleotide sequence 1 gacaacttga gctgaaagcg
aaaaactatg ctgaccagattagcagactt gaagaaagag 5 61 aagcagaact
gaagaaggaa tataatgcat tacatcaaag acacactgag atgatccata 121 attatatgga
acatttagaa agtacaaaac ttcatcagct ctcggggagt gatcaactag 181 aatccacagc
tcatagtaga attagaaaag aacgccctat atcattagga attttcccat 241 tacctgctgg
agatggattg cttacacctg atgctcagaa aggaggagag acccctggat 301
ct%%%‘g)gggggg%aﬁ eqsg%ggsggtc aaccacgttc tcataccagc ctgaaggatg 10

361 agctttctga tgttagccaa ggcggatcta aagctaccge tccagcatca acagctaatt
421 cagaipiganPanaalics aclgalagteeciiaanegaageaanegaazgdattigtga
481 agptacagatgcgreagataaattaganataaggaracatpaliggagiaacaggtagccce
541 agheiseatiag mﬁm@m@%@@@@&a@a&gmﬁw&a&@t@a gaagttcaag

601 éﬁhﬁ%ﬁ&?@@gaféw&éé% eri acatReteBHENGh tataaaggtt
15 664! GG % &ﬁi‘g rdtaca
gaaté%}ltgc : CCAC A A9 i%gtgtggatgaa
ggag@gﬁg.d 8] g(gg%ﬁ oF: gé gjﬂ% aaatacacaa
Clgttggpag,§4 &@g&@a&% t&g@gﬁ ga@ggagﬁ [a0¢ aaaagtggat

gaacﬁgaegéa&@&@&@@ga@a@ﬂg@n@@a@a@agmﬁmmgga
gcaafiicaarattgasanctag iR agyaaaagaactagagaatiggaggaagagc
ttag gt agetcaiigoageragetgaegaterarogItgriggransnsagciriagat
gacg®t é%?gﬁt&%%ﬁﬁ@@é&é@ ﬁgg&wg@eg&@sﬁs&m@@t

agaa g {5&‘8& Beals talrera 4141
et .
1201qg¢ }%g HOCAT | (‘g%: Eggagctcct

; (@]

8(1

25 125} CaRglaAsaE dAGIAAGRARCAIATRRE sé&ﬁe@é% st
gcacaacgitkighgisatgtiacicagics e pronsaagangeagaangt atctcagete
cctggitaine4384 ahapcanagetetigatipeiiagtgaayagagtgaagedagtitagec
tcacllgagtetabgl maseaasijagpecatit geoagtittt cagecgactt ttcagetect

agaqéé g%a@a%@aaemg%% é%?@ccacgt
150 a? %ﬁ gfiéi? aﬁgg%%? é& Z gtcaaggtg
301 @aa mgg aagaal ol ¢

22333304 - &é %99@&5%%%@ gtgggaag
ACCaBYaiat il gtigliagogea Agtatrttiaaaagaaiehtgctgatitg

gatatsljaagadiddlzgoagisaaraigegaegtyec tgitagaiacgiiagaiaa
gttadétdagieghetetigiggret8al ctritbyesalyiggaigitdaasiagagetngaag

aattét(jﬁ@:ngﬁgfﬁ %gt gg@g:.gagta gittagataa gitagatcag gaactiaagg
1801 aacagcagaagggagttaaaa aatcaagaag aattatccag totagitigg afctgtacca

1861 geacteatic ggctacaaaa gtictiatta ttgatgetgt icaacctgge aacatcctag
1921 acagtttcac tgtitgeaac teicatgtic tgtgeatige aagtgtgeca getgeacgag
1981 aaacagacta ccctgoagga gaagatotit cagaatetgg fcaggtagac anageatett
2041 tatgtggaag tatgacaage aacagctcag cagagacaga cagectgtta ggaggeatea
2101 cagtggtteg tigttctora gaagptgtga cgggagetge cacticoect aglacaaaty
2161 gtgettetec agigatggat aaaccaccag aaatggaage agaasaatagt paggtigaty
2221 aaaatgiicc aacagcagaa gaageaactg aagotacaga agggaatgeg gggleagety
2281 aagacacagt ggacatetce caaactggeg fotacacaga geatgtetit acagateott
2341 tgggagttea gatcocagas gacctctece cagigtatca gicgaggtat aataatgggt
2401 catcaactta ggeaactggg tpaagiscac aaataaaagg aaccaaaata atcicaaaca
2461 gtcaaaagat tiocactaat tagtgtoact gtggtgeatt anaagatace tattetistg

2521 ata



35 1861 gcactcattc ggctacaaaa gttcttatta ttgatgctgt tcaacctggc aacatcctag
1921 acagtttcac tgtttgcaac tctcatgttc tgtgcattgc aagtgtgcca ggtgcacgag
1981 aaacagacta ccctgcagga gaagatcttt cagaatctgg tcaggtagac aaagcatctt
2041 tatgtggaag tatgacaagc aacagctcgg cagagacaga cagcctgtta
ggaggcatca 2101 cagtggttgg ttgttctgca gaaggtgtga cgggagctgc cacttccect

RS, 65?%%%%‘%%%%@%& CF aBCAQ0agEA GanOAcY

aagctaqa;gﬁ Dok iie ) 4 %gggt,gtcc
caaactgg@gsggtaggg@ s %gg&qﬁs%%ﬁﬁ 2 gehgatcccagaa
5 gacctmamm@mwsmm@mwwaéimﬁﬁmggcaactggg
tgaagtgtakeetakaaadgiiancikahat gsaictbdazeddh @4 8dnfleaqaagat
ttccacthblitirjreabed itjow dinkdanaglearkaeitichogredseikarac14 SEQ ID
NO: 238 afey dg @m@@y%ﬁfﬁ%ﬁwﬁ §’HﬁF@§f9ﬁsr

irkerpiStg® IR GEEpRe é‘i&dvsq

N 9982&%? %%ﬂ}%ﬁf% s e ‘% k%vg etrmus
tgsaeng §g x@g@@gg E&kjn% JeH elssa
gsoligydeaadicmara s ienith.g4d é@ggthmkm;@ma ekdvlq

geleaskogkttkieekarabeaelkasaeyva kpedasaiakdadpadiptagadadtrvema
13 rvimefat gheatiniolgeaxv swviodpiasipE8penpamagikr ssiwqffsrl fssssnttkk

peppvnlkyn aptshvtpsv kkrsstlsqgl 10 421 pgdkskafdflseeteaslasrregkregy
rqvkahvgke dgrvgafgwslpgkykqvin 481 gggenkmknl pvpvylrpld
kkdtsmklwc avgvnlsggk trdggsvvga svfykdvagl 541 dtegskgrsa sqssldklidq
elkeqgkelk ngeelsslivw ictsthsatk vliidavgpg 601 nildsftven shviciasvp
garetdypag edlsesgqgvd kaslcgsmts nssaetdsll 661 ggitvvgcsa egvtgaatsp
stngaspvmd kppemeaens evdenvptae eateategna 15 721 gsaedtvdis
gtgvytehvf tdplgvgipe dispvygsry nngsst 15 CLAIMS 1. An antibody
having specificity for a polypeptide comprising an amino acid sequence of
SEQ ID No:2 or an isoform thereof or a polypeptide comprising 5 SEQID
NO:2. 2. An antibody as claimed in claim 1 wherein the antibody is a
monoclonal




antibody, polyclonal antibody, humanised or recombinant antibody. 3. An
antibody fragment having specificity for a polypeptide consisting of SEQ

ID No:2 or an isoform thereof or a polypeptide comprising SEQ ID NO:2.
10 4. A single chain of the antibody fraggent of claim 3. 5. An antibody as
claimed in claims 1 to 4 wherein the antibody is an IgG antibody or IgM
antihgdy. 6. A Kit for detection of cancer in a biological sample of a subject
susg‘gfé%?%f or suffering from cancer, comprising polypeptide sequence
bearing S NQ: y . i . .
co mlibrisingE % El%ﬁ}l[%\%(%@%)oé iorﬁ%@g‘] ug}ggqﬁgegﬁé%lic? 1#%%?&%%% amino. acid
instructiomsfi¥fRReASPER A% Efaﬂﬂ”n@@?‘?ﬁ%l‘é‘ﬁﬁ"éﬁ h EREfPEitteRPHisBe
$olid matrBECOMpiis2s nitrocellulose paper, glass slide, microtitre plates

and4wells. 8. it for detegtl Acer | iolagic f
su bjje{\::t su!f[l) fci:]t%}j) Hog/f (%r Eg%%%ﬁfgi%%%o%%%}%g%%m%ﬁg ?}ép}agngaﬁ?g%%gml

or a fragnfBHPHeRBre aniadyidEnsecamgenbinaatigatibediaimed in
claimed involainb8iwiregeimthe antipoicis Fdabpltemiihodysd.ASEQ D
ethod fogeEalNG R IERLFL A NRE AVISHRALIIE:OS ayRRested of

25 suffering from a cancer, comprising the steps of: - providing a
1Bioldgical Sairefe bin Lilert et msmerbeteaBes: and - detecting the
presence 4f amtintipadychénet atedisigainstdS EQ BN antbadgdfosm [oG
thereof or g, polyPERICE,FAMRYISINg SEQ ID NO:2, the presence of said
-antibodies being indicative of cancer. 30 11. A method for detecting a

canfer in & SUBP5AFSER G35 Brdidpecal Poris phaniy sbisaceadeter
comprisingﬁ&@@é’m&hneeprmﬂtﬁﬂg‘ng biblpgidad saqmple méaigglbmﬂb NO:2
15uspected,of canger, and. Heleqling %ﬁ@egggsﬁs&fgpﬁmﬁth@@:9fo§§39auy

ID NO:2 or an isoform or a polypeptide sequence comprising SEQ

NO:2 ther&HPlib PRI Mt Ao EeteiorAgeesAker in a subject
sufféring frokit as slspedtedotdisuifen rtpifrdinwdcaincae, edidphising dieprises
steps of. fn&F@ééﬁlﬂﬁe%Qi&{oﬁziﬁéhﬁﬂ‘?ﬁ&o%@ SiRiegtsyspected of cancer,
- contacting . the sample with a kit as claimed In claim 6
g, A’Kkit for detection of cancer in a biological sampie of a subject suspected of or
20 suffering from cancer comprising an antibody or a fragment thereof as claimed
in claims 1 and 3.
9. A kit as claimed in claimed in claim 8 wherein the antibody is a labelled
antibody,
16. A method for detecting a cancer in a subject suffering from or suspected of
25 suffering from a cancer, comprising the steps of:
- providing a biological sample of a subject suspected of cancer; and
~  detecting the presence of an antibody generated against SEQ ID NO:2 or
an isoform thereof or a polypeptide comprising SEQ ID NO:2,
the presence of said antibodies being indicative of cancer.
30 11. A method for detecting a cancer in a subject suffering from or suspected of -
suffering from a cancer, comprising the steps of : _
- providing a biological sample of a subject suspected of cancer; and
detecting the presence of polypeptide of SEQ ID NO:2 or an isoform or a
polypeptide sequence comprising SEQ ID NO:2 therein.
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5 - determining binding of SEQ ID NO:2 or an isoform thereof or a
polypeptide sequence comprising SEQ ID NO:2 with antibody through a
detectable signal which is indicative of cancer. 13. A method for detecting
a cancer in a subject suffering from or sygpected of suffering from a
cancer, comprlsw(l)g the steps of: 10 - providing a biological sample of a
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- contacting the sample with a kit as claimed in claim 8 and
- determining the binding of SEQ ID NO:2 or an isoform thereof or a polypeptide
sequence comprising SEQ ID NO:2 with antibody generated against the said
polypeptide through a detectable signal which is indicative of cancer.

14. A kit or a method as claimed in any of the preceding claims wherein the cancer is of
ectodermal, endodermal or mesodermal origin.

15. A kit as claimed in any of the preceding claims wherein the cancer is of lung, breast
stomach, esophagus, colon, ovarian, testis, cervix, skin, prostate, oral, bladder, liver,
endometrial, kidney, brain, blood, vulva, vagina, gall bladder, eye and bone cancer.

16. A method as claimed in any of claims 10, 11, 12 or 13 wherein the subject is a
mammal,

17. An anti-SEQ ID No:2 antibody, an antibody and antigen detection kit and a method

for detection of cancer substantially as herein described and iltustrated.



