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| MPROVED | MMUNCASSAY METHCODS Fi el d of the invention
The invention generally relates to the field of
wal2@gno®vs c or prognostic assays and in parti CBCBEGB2006/001944
relates to optimsation of assays for the detection of
antibodies in a - sanple conprising patient bodily
fluid, wherein such anti bodiles are used as biol ogi ca
mar kers of a di sease state or disease susceptibility.
Background to the invention Many di agnosti c,
prognosti ¢ andhpirdi LARACRASERY Inkehopen detection
of a bioIogicaT“nHTkET-Uf—a-parrrcggar‘J%sease state
or di sease susceptibility. Such biol ogical markers are
Fiedginwdhlbhepriotwsndsiar pol ypeptides that are
characteristic of a particular di sease or associ ated

be &%Lﬁgé)ti bi | | ciH sea ésgrﬁrfec'ﬁ"%agfgiil it has

diagiposdritd isufdil?e@grmtlai ass%/rwearais ibiqbamglwhlmrnkelstes to
Opi:q:?ne]-djr‘ijgcte%ir’iri:.IdlEr éi(J)i:'lcc rrqc’%u |L%&éeds€y?rr%ed t:'(') a ad in &
sangl O e P el SO e SRR e B ses
antddoddesi @rewsied W(ﬂ.l@ilqmlcai’it ingegrkw wf |lay disease state

or @iis@alR efhddegdidindiwidual . They may. be present in
the circulation as circulating free autoantibodies or

. ) fMEIP 0 their target marker
protein Differences between a wild type protein

Jirdmal. te of .t he

DTO prgﬁh giga gﬁgeasggq%§#y$% %Pf¥5§3é§ dsdd¥s
;ﬁ hwlgﬂré:ahﬁadﬂt% of engar:iqelar
dlsaaw @iaﬂf@tcﬁj iai:l‘.wat@ r tfﬂﬂﬂmtﬁn Imwllﬁtuﬂio@lcal

mafiéé%”%xsey%to%m&ﬁy B I ndl & g: efﬁll&éé 'iﬂ'ga@nare

I mmune responsé i'n-th
Chaﬁ@ﬁ&reélls(ql% o @elHa-rﬁ?éd’i )djisfﬁﬂ,ﬁﬁ? Crl’és%%?r%%laite%ﬁji‘t‘ﬁgth
susicepthi®idriaduaio @tisefasaut oanti bodi es i mmunol ogi cal |y
specific to the altered protein. WO 99/58978 descri bes

nmet hods for use in the
In recent years it has become apparent that antibodies,

and in particular autoantibodies, can also serve as
biological markers of disease or disease susceptibility.
Autoantibodies are naturally occurring antibodies directed
to an antigen which an individual’s immune system recognises
as foreign even though that antigen actually originated in
the individual. They may be present in the circulation as
circulating free autoantibodies or in the form of
circulating immune complexes consisting of autoantibodies
bound to their target marker protein. Differences between a
wild type protein expressed by "normal" cells and an altered
form of the protein produced by a diseased cell or during a
disease process may, in some instances, lead to the altered
protein being recognised by an individual’s immune sSystem as
"non-self" and thus eliciting an immune response in that
individual. This may be a humoral (i.e B cell-mediated)
immune response leading to the production of autoantibodies
immunologically specific to the altered protein.
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det ecti on/ di agnosi s of cancer which are based on
eval uating the i nmune response of an individual to two
wWoOronene@ogli sti nct tunmour markers. These net hodBCT/GB2006/001944
general ly involve contacting a sanple of bodily fluid
taken. fromthe individual wth a panel of two or nore °
di stinct tumour marker antigens, each derived froma
separate tunmour nmarker protein, and detecting the
formati on of conpl exes of the tunmour marker antigens

boumd $9/s589v8l ats8giBYLopathbadi esyi (BENQhogheal Iy

coSBEEL o ity LR o 0L TR e st
the nHIBERE oFic SPORBR 9fe@@né@d®Vlduhéet0 pwoaps whirehdistinct

tun®as Unerk&es | MTAEs & e8QER68s Ofehbeal ¢ yh'd@@lvet eohR8cting

k
- SFRED Tl TR TS PR eld, e, S Rt i =
pagg} f ‘Hé‘as?ﬂ? efﬁ%ﬁ?- @%Slélétléétt@mow nanker anthkeens, each
deptoédi from doskpyratai dsmoSuchasReaypresseent i ahllydetecting

th&oﬁéfﬁéﬁﬁ 'Qg'égﬁ%lQQé C&foghngﬁﬁﬁugrﬁggﬂg§ gggﬁgens )
t unour nmar Ker ecau nature O
boungh R ?Je%ﬁbl%%lnsfta%o"rmkéb«;dwat ignueahpobealéy empcific

fobetled | tunedr hyaskeeryrstaihs anonheé pfesencesl afi Bgch

cd F ALK § %@Eo eiﬁéalé\@dlénéa&sﬁtagewogﬁa%&&%%sf the
on dete n ?ﬁf I Nmune response to tunour
eﬁ%‘é y

PrYFFRCT os be nore sensitive than methods for
the direct measurenent of tunour markers in bodlly

fl wssa ﬁ%&@i’cﬁﬁﬁé‘&@'@r@a?ﬁgeﬂg%ﬁxgg 9§é§8h£?aoff

bodi ere i cular va
Y, C i St ok coumaUp RaFbEY BFOBORR in terms
ofriﬂtnamﬂanﬁyxpxmﬁm¢@1@m psyvwpdenani glpathehise torthe
dn@é@ﬂﬁﬁ@aéﬁkéﬁé&@%f@dé@eégﬁ%'éf t&ﬁbﬂfdﬂélcﬁ Alpbbekin in

d
bodlshrt Bt o TS T RRRALS TRPeuerRt Y PO bt ke sinpbrect
detraelale el opeel Rreleres eohnvagstr anpolet aprohedh. Because
of a@yéTmammﬁé Cof Nehei DhhimbiSe fé‘sﬁ&@ k&1 opethg 1ekBeY based

Rt 1 fYL 0 SRR —
cippskatping tumour marker protein and indirect methods which
rely on detecting the immune response to tumour markers will
consequently be more sensitive than methods for the direct
measurement of tumour markers in bodily fluids. Assay
methods based on the detection of autoantibodies may
therefore be of particular value early in the disease
process and possibly also in relation to screening of
asymptomatic patients, for example in screening to identify
individuals “at risk” of developing disease amongst a
population of asymptomatic individuals, to identify
individuals who have developed a disease amongst a
population of asymptomatic individuals. In addition the
method based on the detection of autoantibodies may be of
particular value early in the disease process and possibly
also may be used to identify individuals ‘who have developed
a disease amongst a population of symptomatic individuals.
Furthermore, they may be useful for earlier detection of
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al so may be used to identify individuals who have
devel oped a di sease anongst a popul ati on of
wa@yovptizqees i ¢ i ndi viduals . Furthernore, they negI/i582006/001944
useful for earlier detection ofrecurrent disease. The
assay nethods may al so be a.value in selecting or
nonitoring therapies for a & sease. Anti bodi es and
aut oanti bodi es can al so serve as biol ogical markers of
ot her di sease states or di sease susceptibilities, of.
j fheppet ol d I
‘Y“E‘gf St ae (S E%ﬂ BRI FPRR e pempe i
seleghing om At ?ﬁt?§e¥%©l?ﬁsﬁ?ﬁn?o 1SeAJPoi diti s),
aut oi nmune gastritis (eg pernicious anaenia) |,

A r&“’;'r*‘“é?ﬁ@gbﬁ%géiﬁ‘?%?irarﬂﬁiegéf’\"& 22 (eg
bi Gl G Mk GEP U e raitla gl SLATNN ! 8080SRel
susmtpxl@slexnlwwemﬁ ou131¢iavzehe1em@gm@ edrthaitbbensystepsc

GQr éﬁﬁ&%ﬁéCWBEE)a fiﬁ&%fsbﬁlfa ¥yedirrhosis (PBC),

au%? ”°S“f§%§%lf§+%§=?° S b SR e SRR P by 1y

autghimmHne dias bt 1 s fem rp%xrlpupwgs i apaewidf i caitbidwngna
adlaéméﬁltﬂs d@ézSAc[&l@oﬁtélr@ﬁé@asSéﬂ agseyimmithedol ogy

VERARR i (FalaRlei e P Led o PR,

dl%@%%%)t Vi3S eheivb | TR Y S 308 Pweli oxaupl et o

i ndi vidual . This can produce a high incidence of fal se

N0 S S ' S ROFEARYE AUDLIRI SLRLNLBhEn agsaye
bagpd fcpra; \Heseqhior opf r@n¥¥]®@db%§| argeused uqiwgva@éﬁagélly or
prédifoytd ¢l 1Pt d N edsod Ut iRe adiDsd Se Oftate | batlyebsem

oL Lol S IR U i, i
Wil cpreereldeiony |dih ww-favaqa% %@h@ﬁl%elboﬁﬁvaﬂaﬁ a
stéﬁd&fﬂ&ﬂbd1&@smya&emmod@y@@yoapphapflaom1ﬂerethenwnole

poé?ﬁ%légf utl & agdbgnéﬁrégﬁééfbgééﬁgetEﬁedabsolute

and rel 1 abi ased on

amelartet 9o naub?l Y DREf 2R phRTY c%?%‘?‘ﬁrl%%%{%‘énﬁfﬁ@di es,
indbvbiwd bgic al nddav kéwesl of This can produce a high incidence

of false negative results, for example amongst individuals
having a low amount of antibody. Similarly there is a
difficulty in scoring true positive results because the
variation in absolute amounts of antibody from individual to
individual means that it is difficult to set a threshold for
a positive assay result that is appropriate for all
individuals within the population screened.

The present inventors have now determined that the
performance and more specifically the clinical utility and
reliability of assays based on detection of antibodies,
particularly autoantibodies, as biological markers of
disease can be improved dramatically by inclusion of an
antigen titration step. By testing the sample suspected of
containing antibodies against a series of different amounts
of antigen and constructing a titration curve it is possible
to reliably identify true positive screening results
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di sease can be inproved dramatically by inclusion of

an antigen titration step. By testing the sanple
w@ompaedoesl of contai ning anti bodi es agai nst a BET/G82006/001944

di fferent amounts of antigen and constructing a

titration curve it is possible to reliably identify

true positive screening res@l tsindependently of. the

absol ute anount of antibody present in the sanple.

Such an approach is contrary to prior art methods

indHSICIACT Hid 3L JRIE el BF A idhay present in
the] A -y CUEN b RN 1R | ST Ae AR RETS ARE
metd@tda:twwfammttmdnee@an merdlpdtd emnsanptess . In
caﬂlilﬁ%ﬁ:lmg{ fQQﬂ:Sr@{Hd’laqdliimﬂch%rP&ﬂc%U Itrcﬁﬁmme ifost

Qr, .acClt ua | a S S,
apdiqHE ke e o, o b el o A ing
antaiddiasy o andusdt a&@@ﬁtr (ﬂﬂlﬁlnﬂcﬁ&‘w dukn ql@ﬁsmdwtm only
a srlelﬁﬂet Jetss Batst e urReiadances P@éé& RHSiddesl adrﬂagnos:.s_ A
a e SCUSS r N

Tifef S A o o S S M R S I dount s
of jthge Mt des & d@éﬁe@f@c}]afsrcgm e]dt@r’v‘%@el f5ei Jeryiﬂeafﬁ?efiuc'il
resSANSidg Vit eHhamdirRaigd -REE RBH SN tpdii veencind | fy/1 o

B

thady, rhe y’ﬂﬁ?lﬁ% Gifratticooh nedndicly the dnTenticn (gcussed
her@fid ad nyueeritean dgwerier i csi tpr candi@brasitewmtcy ofhan

~ed B Sn i e L

I'Tan su ctin
conganGhi Qth oF ek .%h%gsear%oﬁwp ¢ uhs
tlﬁ‘ﬂaamdsadacthmmmiarartrwlarsﬂgewh.erel n said antibody is a

bi ol ogi cal marker of a disease state or disease
-susceptibility, the nmethod conprising: (a) contacting

Summary 1Qfstthe, JIVeRGH o plurality of different amounts
of an antigen specific for ald anti body, (b)
detp&gédfwlﬁ e aPunt-&f Shecdd i gr bipdi ng det weencsadd is

proavnéiﬁ.(}?gdqet}w&og{% I%?eng_éﬁ( d—l cf:JLsoetatlslsengstatecaclﬂgu f‘ééartlge
susceptibility in a mammalian subject which comprises..
detecting an antibody in a test sample comprising a bodily
fluid from said mammalian subject wherein said antlbody is a
biological marker of a disease state or disease

- susceptibility, the method comprising:

(a) contacting said test sample with a plurality of
different amounts of an antigen specific for said antibody,
(b) detecting the amount of specific binding between said
antibody and said antigen,

(¢) plotting or calculating a curve of the amount of said
specific binding versus the amount of antigen for each
amount of antigen used in step (a) and

(d) determining the presence or absence of said disease
state or disease susceptibility based upon the amount of
specific binding between said antibody and said antigen at
each different antigen concentration used.
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speci fic binding versus the anmount of antigen for each
anount of antigen used in step (a) and (d) determ ning
W b@oprasence or absence of said di sease st at ePOI/GB2006/001944

di sease susceptibility based upon the anmount of

speci fic binding between said anti body and 'sai d

antigen at each different-ahttrgen concentration

used. According to a second aspect of the invention

there is provided a nethod of detecting an anti body in

a k%%tor%ﬁ %oc %.m%r 'c%ln'&g a% léQH:' ok ftl'{)éog.rfvreqm idn there is

ereln Sald ant |rec
Protvad&dr S‘r éteg—ﬁl@u Rt SFEESEHRIG @ R GiRas Ys At ArdAeed sample
computijsény, at bedidiyhdduddmtirion agmafeleldent atiijegt, hevherein

saibeahtd ¥R 1‘@' tdtlr%cl%lew o by f%freq.'i L@ r1trﬁ::c‘?ﬂ‘duced
q} '

an antl eC| sal ant | t ect Ing
intB s3d HEmER et SIS ad Py S8 body
(a) apdngaict iagt iten tesitrd seoplel onmm@ grluraldiyatdfngli€ ferent

amoUrit¥e o ahhardagent s%c%eu@ $R8CIshliG RintdidgyVer sus
tﬁe anmpunt %% ant i en f eacqég gpt af ant| en usedd
SEEShing) The” ANOHR 7Y FBog WG sal
antph@éﬁta@d ﬁheﬂeam$lgEQV|@@d a nethod of detecting an
)a@tl.b'@‘&‘ihgi exa Q18 RARIGE aC MRS I0F] thebediduntf |dﬂ cé;ald

epeET TR 9150 FHC LT e

amognsc oft pbitiiicep, uskd dst BGePcd@pri si ng: (a) contactlng
the test sanple with a plurality of different anmounts

deﬁ cgrgyhgﬁeog%g%ngE%fa%rec.aE% %'ndqh %fan there is

prcémfileéoaywogauoé setegedndamd @&EiFasht iy aortest sample
compatieihnat an@odiQyr Feual tthemasdwaimmefl isai cbtmg@ut-f iwherein

sa:.%' le't?%o\éﬁzr 3.8%2 gt !Eﬁo%.%gli%%l;) tna@likter%ie%é %}ge s%m%t:%tte or
dlsﬁﬁ@@nﬁu@ﬁepﬁé%mrl 5 es figitded |C§rr|@rrétsé+n@o| y a human.
(a)| eotithcaipec theof elslte sampdrt wdth e pividadd tys of different

amo@t%‘fr%%re :Bglb 'ra]éh CHRY QWediFid W9 A% LerlinRRp! €

(b) detecting the amount of specific binding between said
antibody and said antigen, and

(c) plotting or calculating a curve of the amount of said
specific binding versus the amount of antigen for each
amount of antigen used in step (a).

In all aspects of the invention the mammalian subject
is preferably a human.

In all aspects of the invention the method is
preferably carried out in vitro on a test sample comprising
a bodily fluid obtained or prepared from the mammalian
subject.

A particular feature of the invention in all its
aspects is that the judgement as to whether the relevant
antibody is or is not present in the test sample is based
upon the amount of specific binding observed at each
different antigen’ concentration tested, in other words the
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a bodily fluid obtained or prepared fromthe mammal i an
subject. A particular feature of the invention in al

W0 e®oaseests is that the judgenment as to whet hBCT/GB2006/001944
rel evant antibody is or is not present in the test
sanpl e is based upon the anmount of specific binding

. observed at each different &ntigen 'concentration
tested, in other words thecollective val ues, rather
than just a reading at a single concentration Thus

colN& A8t E Natd O%acﬁhéﬁectpa[r? le
di s ase state di sease_ sus eptlbj|lt antl o %
conae anfcd® | IR IRR AR OR @%ﬁff%ﬂ% or

abdyasrd afi r@c&easmmua‘tasmmdimsaau@dembﬂsﬁpr@bl Y,
antipdiwdoenend ﬂ&r beéﬂkﬁqé@siﬁ aPep ﬁ‘feﬁ@%rgtg%u;ct:& :

ener.al | nmol dal_. curv

oI Hhad i %f%%rvg dn RS G LR e (rAL A Lo of
Prefimiagdly, Ahe \mudgemeerappm exedef raym tie Weipl @S tee ei n

shdvmlg e Yendiave phsaigbd it 44 @f&éﬂ%ﬁé Nld®PNthe ..

ancCS Sy saate Vpﬁé"gt%ocilasg%?““ ¢ /affpine of

antgsey upeh wilsh Mg eanwsaEny Sran rm@camm@%rneereﬁn the
1nvfe&it3fﬁ:sp(2ﬂﬁé \t?os’ﬁldféfcﬁlﬁ%’d&% 'é&ﬁ: r?“fﬂ.tfh?élt%ﬁ methods
Ll e | 1,0 0 e rawu n
e R e et SRR A dhd gengitivicy
thadhtmeg'éwc‘tﬂ ﬁ%tdmgmw oTCHRIECY ﬂan ét?ﬁsescéwm@qws@(r@le
redditds a5id arglued drddiaidesd antigede Wddliive and false

neggaf{qa,aeftdeetﬂn%l%qjt%}% dal. curve (- - ) but does not

e negative control, VOL (- - ) . In
conpari son, serumfroma nor rmal i ndi vidual, 18052 (N)

Briddesidwiripuicdhd @i thd e®fawiliigsgen (- - ) or to the
negative control (- "-) . Figure 2 : Conparison of p53

aut oanti body |l evels in normal jndjviduals and patjents
Figyseh Ior Maaspasment b fEoyriEd)odie srelds (Fa T st R
antﬁrgtergenuﬁattrmn @uBEsay . Caanﬁmrpaiﬁmcﬁfyt | ssnabrs HTES6 (C)

antl en e)é?necnkug;q-f{s%@;% %otbk %gna{gockih é@éfltstlc
gurv bu oes no in o e negative
control, VOL (—%—). In comparison, serum from a normal
individual, 18052(N) does not bind to the test antigen
(—i#—) or to the negative control (—).

Figure 2: Comparison of p53 autoantibody levels in normal
individuals and patients with primary breast cancer (PBC) as
measured using the antigen titration assay. Autoantibody
levels are expressed as the ODgso due to binding to the test
antigen (p53) minus that due to binding to the negative
control. Normal cut-off (-~--- ) was calculated as the mean
plus 2 standard deviations of the normal population.

Figure 3 shows a comparison of p53 and NY-ESO autoantibody
levels in normal individuals and patients with lung cancer
as measured using the antigen titration assay. Autocantibody
levels are expressed as the ODgsy, due to binding to the test
antigen (p53 or NY-ESO) minus that due to binding to the
negative control. Normal cut-offs (----- ) were calculated
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control. Normal cut-off ( ) was calculated as the nean

plus 2 standard devi ations of the normal popul ation.
wWo-2@anz08 shows a conpari son of p53 and NY- ESGPCT/GB2006/001944

aut oanti body | evels in normal individuals and patients

wi th lung cancer as neasured using the antigen

titrati on assay. Autoantibody-levels are expressed as

the OD6so due to binding to the test antigen (p53 or

NY- ESO i nus that due to binding to the negative

as tHA! K n Mh@ab %Qtaggfa&ﬁ Gk 19214 %a' U 't"i’ﬁeeqﬂ%srnHle

nean .p st andard devi ations o the nor ma
poPH&ﬁGPRPlon Figure 4 shows a titration curve for
detecti on of autoantibodi es- against p53 and NY-ESO in

gRreddPkeort as %'J.tt%%tfﬂo&h' bR Qi'é‘t%d%@tdne g Wi th

ancer tlent s t sted but und
autpan%ﬁbaﬁa«ssaaaa&ﬁﬁ 2 Gt N B R o el o Ao tes
fluddowekant iCiroamt aopata@m\tewnah @eteet@tt; mm;:br This patient

wasaﬁbgﬁﬁﬁ'BQ@'Q@uﬁ@ﬁh&%t %R?ébduﬁgcé%ﬂ@@ﬁﬂﬂ@%éﬂéé‘&galnst :

sanple of serumfroma patient with breast cancer
C-M¥&uctal carcinoma in situ) . Figure 6 shows a
titration curve for detectionif of autoanti bodies

F:Lg@g@ BS EhMsESOLi R ratIamplcturdle FoRU meftre@’al@waiﬁ ent

cancer, hi ti wasg | t fa

autﬁgptﬁ% 3388u8§a&ﬁfg #?i gdl%%% galns %%gg g#‘c- %%%le of
sermpgfrem7 as PaRd eatt Wit baeaslr gancer éﬁ@ﬁﬁ%ﬂ?%ﬁ01noma in
sitaytoanti bodi es agai nst NY-ESO and p53 in a sanple of

serumfroma patient with lung cancer. This patient

was tested but found not to produce autoantibodies
Figyga @sshewgye. thtgatdong cugveaders dapeationstdate the
autbasitlibddgest woalingep V@O tin b.atslaﬁ@m&ﬁy%e‘mrm from a

pat%%%%a@EEEOQE%% @%ﬂ&;ﬂ p%ﬁr EEE&Qéﬂ} ?ggéed'but found

| ect
notlﬁ@lPﬁ@@&FeWﬁPHOﬁﬁté%QQéﬁ@e 1St &5 9 FUME 9 (a)
and 9 (b) show the results of two independent

Flghlrter alt 's%%gésaaﬂt&%% ilce0 QUL O FARRIRY QoS Iim from

t wt I nvasi ve breast cancer USI I’p
autpgﬁéé ies against NY-ESO and p53 in a sample of serum

from a patient with lung cancer. This patient was tested
but found not to produce autoantibodies against c-myc.

Figures 8(a) and 8(b) illustrate the results on two
independent titration assays for autoantibodies against p53,
c-myc and NY-ESO-1 in samples of serum from a “normal”
subject (i.e. an individual with no evidence of cancer).

Figures 9(a) and 9(b) show the results of two independent
titration assays carried out on samples of serum from a
single patient with invasive breast cancer using a range of
different antigens.

Figures 10(a) and 10(b) illustrate the results of titration
assays in which samples of serum from a clinically normal
human subject were tested for the presence of autoantibodies
using biotinylated antigens BRCA2, HER2, c-myc¢ and NY-ESO-1,
non-biotinylated BRCAl and control expression products of
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asély hGpanth oy, 0t prthon Geseyouben |

di fferent antigens. Figures 10 (a) and 10 (b)

illustrate the results of titration assays in which
waawphs®oof serumfroma clinically normal hune@I/GB2006/001944

subj ect were tested for the presence of autoantibodies

usi ng biotinylated anti gens BRCA2, HER2, c-nyc and

NY- ESO-1, non-biotinyl ated- BRCAl and control

expression products ofthe "enpty" vector VOL, which

encodes the biotin tag but no additional antigen.

thE'@éﬁ§t§1 Te&UsET Q68S (RSchesHEL Al tAH 81805 LPRLY but no.

ma patient Wth primry breasf cance
ad%%?ﬁén?ﬁeaﬁﬁfgﬁﬁn titration assay of the invention

with .respect to antigens p53, c-nyc and NY-ESO- I and

Fi hﬁeCQDtipiuﬁﬁﬁé€é§l@Hep£QQH§E§OBftQﬁterHEZbo&§CEH51 sis
ustrates, the ults of X
BoRgigen

£rg 3 e LSSy ORI AT G P EST St DGR us L
tiperpden  asgay voEukhe  invention. witRigasped8 to antigens

pszjldsmy@t@ﬁdfMthso Ieéﬂatﬁh@bééhﬁﬁglUékﬁﬁe&B@oﬁn?kgéﬁcts
Oft{:llléaxétgﬁtg é(ctc% 6,51% I nvention on a patient w :

primary cancer but who al so shows an anti body
response to blotln. Figure 14 illustrates the results
Fimr@xmrinem&a@@mé SPESOILH0HHBY ﬁé‘%@t@ﬁlbﬁt ¥eefhe
he anti
|n acc nce W PRvent ron" and
ind; Y%ﬁ%ﬁ&tbody detection assay. in which. the anti-gen
amount remains constant but the serumis titrated.

Fi ﬁﬁ%”fé1%&1&&&@&&@%ﬁ%?£9$e£e§8£6f¥8fo?@afﬁ%&rhgfﬂéakhe

onpari son, on a sa
anipigeR t tEEREION (RISRE P Anthet bn*éwtb%yoee@ep,@rbﬁn with
priwsay bhiesmst heamedi geut i 8he i 41 6b eshows agh oaABLBedW t h

soventh o gd an aut o-anti body detection assay

en the antigen anount remai ns constant but the serum
i.s titrated. Detail ed description of the invention The
Figument4 abl luws geneesl the ovestelt anof nexpenbsaytakt bodparison

on f¥¥rhiel eedihite &M@ S dyn Wok £5- §§E¥§§d§sd@tgbekgﬂ'gégay
when the antigen is titrated in accordance with the
invention and an auto-antibody detection assay in which . the
antigen amount remains constant but the serum is titrated.

ﬁma!ls

re

Figure 15 illustrates the results of an experimental
comparison, on a sample from a patient with primary breast
cancer, between an auto-antibody detection assay when the
antigen is titrated in accordance with the invention and an
auto-antibody detection assay when the antigen amount
remains constant but the serum is titrated.

Detailed description of the invention

The invention in general provides an immunoassay method
for detecting an antibody which serves as a biological
marker for a disease state or disease susceptibility,
characterised in that a sample to be tested for the presence
of the antibody is tested for specific binding against
different amounts of antigen specific for the antibody and a
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mar ker for a disease state or disease susceptibility,

characterised in that a sanple to be tested for the
w@e@sarwes of the antibody is tested for speci fPCI/GB2006/001944

bi ndi ng agai nst different anmpbunts of antigen specific

for the antibody and atitration curve produced for

anti body/ antigen bi ndi ng-ve@rsus the anount of antigen

tested. The general features of immnoassays, for

exanpl e ELI SA, radi oi mmunoassays and the-like, are

tlt\lé%l llolfln%m\;eoglja%ac%r?; n@&lxl %91 'i:]o‘diﬁ/&r?{l&er( So%rﬁdlng versus

rmunoassqu I's "an opou
thepaggamitc ofr @& 198%c tessas -Di ego, CA, ; 1996)
| munoassays for the detecti on of anti bodi es having a
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thoises tsk.i. 1eydie rich rtgleorartt:he(sfaH matmufoasEaygs sy n:lamandls and

T. @Pltxﬁ%%ty)&%)id?s e ndaghiild ifz%s%n R0l | & SURPIdo
be test e%tof or th resence of the an |bo<:{¥aVlng

19984 "br IR RTS Y orHCIo R (T KT A (YoR b ies
a pamtllb:@dJaes igimuricd. agsqpailr egheicifiing] toy igsalerspidyr fiesiudre the
usell® Bf %a@teﬂtn (he iz Q:Ha&e}éﬁﬂllﬂlﬂ%ﬂ@l%&al ly

react wt nt i ent rmantl Od ant |
gt ogtical mEar TR it THE, S G a9 el
" Depepgidmge on tﬂr@ rfstred @ff tihe ianset itdni § enttigesc ey k=l

immoBitiialesd ofilt %1”%1‘3{&%@1 te tzﬁf %ﬁ%@l@t@? B‘éﬁtiésh&]d Ifor
presence 0 ant | i s e ainst a plura
the ORE s AR e, YRR AR, e Weh

theh@mweaxs aand iitfr sritgdpossise 9 thﬁﬂé—”%am}’l%i |anmesq3étglca1

spe@ﬁ.&'ﬂ&ﬁ.ttyataﬂee%&teéém iandny @caﬁﬁ R rady |v@L6!LS.I% t hree,
foun, fiy n a
1m“‘é‘ﬁ’t°1é’ St a'?‘yl B’S 7 acatl:ssay\}‘:s ng’ly r%er? ¢ :gddeg osrngeagrg{ﬁﬁoody—

antd@ery &Omwsdé@sl%ﬁ“aéforﬁ%lh bmd%hﬁqtg&dw ofn this

quaG@te!i vidle, hryapurem. gen” refers to a substance
conprising at |east one antigenic determ nant or

epi tope capabl e of interacting specifically with the
t afge maIsb@E ithy dnyeRtian v FRBACTHTRRA capthar
sta@d@@ildised sample to be tested for the presence of the

antibody is tested against a plurality of different amounts
of antigen (also referred to herein as a titration series).
The sample is tested against at least two, and preferably at
least three, four, five, six or seven different amounts of
the antigen. Typical assays may also include a negative
control which does not contain any antigen.

In this context the term "antigen" refers to a
substance comprising at least one antigenic determinant or
epitope capable of interacting specifically with the target
antibody it is desired to detect or any capture agent
interacting specifically with the variable region or
complementary determining regions of said antibody. The
antigen will typically be a naturally occurring or synthetic
bioclogical macromolecule such as for example a protein or
peptide, a polysaccharide or a nucleic acid and can include
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interacting specifically with the variable region or
conpl enentary determ ning regions of said anti body.
wab@eamodgyen will typically be a naturally occRCT/GBI06/001944

synt heti c biol ogi cal nmacronol ecul e such as for exanple

a protein or peptide, a polysaccharide or a nucleic

acid and can includeanti bodil®s -or fragnents thereof

~such as anti-idiotype antibodies . Skilled readers

will appreciate that in the nethod of the invention

anEBﬁoéﬂQEnBrOErQQE gedi ¢nde SEnEﬂ@ﬂtésogn%R'ggﬂ%%ype
ay able for birnding to t target antibo 'S
nFﬁ%B?%ﬁﬁt for establishing a titration series . In

manyassay formats the anmount of antigenic determ nants
or §Eii@@@sr@&aékgbhglﬁoépgkggigge'Ehgtr?ﬁt& e method of

thCO[ rel aE %b he anou ant :lfgeg ecu
Pr E8ERT-PB EramPHnBtﬂ 2BHBIER §te§weﬁa§§s or
epcbopasnasahldbbhaﬁerabsaﬁlsgstenthethargemuanbabody is
imBXPESRE EBE'QQE&BlQQth&‘BaEEﬁrgﬁlgﬁ'E@9§§SWEYIBQhan
corrﬁl at et hg é % O% ﬁrmunt of ﬁ Iﬁ\g
2598pehd BASt HBF PUCHBFsOTsBRIEE 4Ft 48 h8r
epsb@PaSsavaabéb1EnIphebenéwbgdnﬁeduseCtéyecem¢e§ahedewnth

théoamoﬂhfféfeahtﬂgﬁﬂnﬁﬁléé?ﬂéb|9§€sehﬁ a ?bhé@%&onln other
en to refer rent._anp

e 0
mpRalaee Ry Bichor s ceRunhoro i bpase " HradVoraerslos, th
am@b@bl@feeénﬁaﬁﬂ @ﬂ»éséaﬂﬁu@eﬁeﬁmnngnsétméeﬁpaﬁppﬁédway not
co@ﬁdlaﬂéla@ﬁecalﬁewetﬁleﬁe éﬁbuﬁQCdeaﬁE@geﬁtb&&omay a%pend

onSBEASE LR L 62" OEL L ELIERRBE £B!LBRC bS50 e
Inabb%ﬁ@t@mbaﬁ%Mﬁatsf §sé@ren@e§|harﬁgnvépsuglﬁﬁér@nﬁunt

amohnest bgeant pgenachnasountratisnt cgenekemtodbeTlpkeal to
re% §U££Sd9£§e££hesé&éhﬁgs ?%r 4 8£F§§éﬁﬁ'ea8@' é#ﬁg

e acconpanying Figures etec a nu
epPHFPPRrent anti bodi es. The presence in the test sanple

of antibody reactive with the antigen used in the

assgfe | fe §E§GH‘B§daBQEEHth8HoEH€ Bﬁngﬁécg%;%pﬁﬁhﬁhﬁg

bi n serve
beE%ﬁ%?agP9lPﬂGYc§P@dant19en is determlned for each
different amount of antigen (antigenic_ determinant or

epitope) used and used to plot or calculate a curve of the
(relative or absolute) amount of specific binding versus the
amount of antigen for each amount of antigen tested.

Typical results are illustrated, by way of example only, in
the accompanying Figures for detection of a number of
different antibodies. The presence in the test sample of
antibody reactive with the antigen used in the assay is
determined based upon the amount of specific binding
observed at each antigen amount and is generally indicated
by a generally S-shaped or sigmoidal curve. The absolute
amounts of specific binding between antibody and antigen are
generally not material, unless it is desired to produce a
quantitative measurement. For a simple yes/no determination
of the presence or absence of antibodies it is sufficient
only that a curve of the correct shape is produced. If
there is no variation in detectable binding over the
different amounts of antigen tested then this can be scored
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by a generally S-shaped or signoidal curve. The

absol ute anounts of specific binding between anti body
wa@paeamodyen are generally not material, unl esBCT/GBR®6/001944

desired to produce a quantitative neasurenent. For a

sinmple yes/no determ nation of the presence or absence

of antibodies it is sufficilént-only that a curve of

the correct shape is produced. If there is no

variation.in detectabl e bindi ng over ‘the different

as %D%ts% ok 'ag%fét %Séa%cteya %fca@%e a@@&g{) dy

an absence et ectabl e anou
Preﬁﬁrﬁweé‘f @mb&ahém&ﬁ r%t@%flﬁwq%rﬁheoﬁnquwwn-
quaint itandwant i Tat icam thusc ayiviehus y@sﬂ/ema daﬁdenatlon of

pre@%h%%moQataib%'én% %rfe%%&%oq f@%& Qﬂglyeét,s' ng.
a |nen3|on roportio atlons .
PTOPRIEIERAMN T A CSIOBRALR (TR e b

stramguint. of ant| body present in a particular sanple can,
if desired, be derived fromt-he results of antigen

éaatlon ass The nettté% of the nvention i s
RER6H5 s OfoE15s GG o st gent 't
parptrl@glﬂgst isetmpgleemact,l Vg gledyigredypine clemigess Sayen wier e

resul@ sab¥0o bl e gD Wkt a®fi Jrik@Riay@nt | body present . can
vary enornously from patient-topatient . The |nventors

- have observed that if such assays are based on
defibet meirhell @ft ithedyinyendiioqn s @V@@W@%Mtwe in

clihgeageqt agabis@l Of ptr%’vgtno%'ttﬂcge rellididied SRIdEes
nta|n|n% an _anpunt gﬁ WhICh I.S at the v ry

morfi 3k bl A2s30:0 Rt 3 So ARG, S5l
antijyegy pregepbncagf vasyi Wwwsasfs fingm m&;l%’tﬁﬁptan
pathenfl.ssatedugvied tlony hakieo psRirvidd® e\l fTeiutad ol Do

are? BBESS oW 118 oh QU203 e O 1Y Hg%%ym;gaxh&%gws%ﬁ

egative res

amopBld FONSR IEFELESEy Ok S5E GIE 1Hes o DAt . SRR
con&&hﬁdhlgoan\l\ﬂahhluﬁhtt RE ehtdends Wy detiodal agie ve‘EJ’}e low or

thel VELR! hABn283RY JEELRRA il gl dad Aeifye of
amount of antibody across the population can be missed due
to limitations of the assay methodology; samples with a low
amount of antibody may be scored as false negative results,
whereas those with very high levels of antibody may be off
the scale for accurate detection within the chosen assay
methodology.

The titration assay method of the invention is also
particularly suitable for the detection of
antibodies/autoantibodies as biological markers of disease
state or susceptibility where there is considerable patient-
to-patient variation in the specificity and affinity of the
antibodies/autoantibodies for target antigen. Autoantibody
responses by their very nature can vary significantly from
patient-to-patient, with variation occurring both in the
absolute amounts of autoantibody present and in the
specificity/affinity of the autoantibodies. The method of

the invention can take account of this patient-to-patient
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particularly suitable for the detection of
ant i bodi es/ aut oanti bodi es as bi ol ogi cal nmarkers of
wWele@eas®ost at e or susceptibility where there iBCT/GB2006/001944
consi derabl e patientto- patient variation in the
specificity and affinity of the
ant i bodi es/ aut oanti bodi es fl@ -t arget anti gen.
. Aut oant i body responses by their very nature can vary
significantly frompatient- to-patient, wth variation

var?gﬁggﬁlnghggtgn%ﬁlagge%b%%EHQSF%?EEQEQ %fF%%%P%PthOdy
deVﬁ&PBSﬁtﬁB6dP@¥ givge ﬁ@FH@@dUVaPﬁ@aPﬁQ lYon can t ake
account of this patient -to -patlentvarlation t hus
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g ntlon i.S Rrticalar “

detﬁ@?é@?u@ﬁ PwléaEé nGFH&vnas éspasﬂﬁéﬁﬁ'Jgsult can

be ipfekredafirbas théeshapefoﬁwthhet&hapﬁloh chevte.trati on
curve The nethod of the invention al so provides a

R Re R naao e knlny pu @ Tope 81 <Po P autiaes &n Sgeguard

agaausbadaybcdrégvanarbauu@s fior teapeosoirnanseogifost i c

1mm§ﬂ3é9éa9§nhbeﬁ'EBr(Qé%@%%Qoﬁt@EeaQEobﬁ%&%Bﬂhd@ﬂ?ﬁ%ﬁﬁbdles
nsi der abl. e

for b onOaRIty APPaPTOREL ARO(ar BERRaRH A e Aer B ate
or therapminpuspapsst or Idetiecrifornobbgsriviedditéati fhere can

be éaﬁehaéragmaraaynaopahyenbraa@ubﬁ ﬁhUbQ%na@U%&rength when

a
cartPipd, bRl IniliheREsagy £k, AEETR R ono g PRt ifkies in
samphbegi AewpaAsisgopadipntobodsd lyefilivags - SuSnchasegriation
mlgﬁakarubedlEﬁrcakbmpge$05éeahhe b&suhtie&%naeSMuamthe way

t b
in GEAGKCLHS BEORE, Bty SBA PR Bt R ST
testhégpre§éﬁh ﬁﬁvgﬁrﬁoﬁa#ﬁnﬂﬁn§é§fﬂﬁ@1éfﬁ@bﬁ§Qﬁe
restayst 6fdayindachat heBaysnaeth pesithiveyr,efdrt ekamrilke on

thep§8§§Q08f°B 29hbRAdY 8 sHhbg AN LbY18Y 48Nt i ¥ld ety
binding. The present invention minimises the effects of
such day-to-day variation since a positive result for the
presence of antibody is clearly evident from the shape of
the titration curve, independent of signal strength.

Still further advantages of the method of the invention
are that it allows dilution of the patient sample, yet still
produces consistent results, and also that it will generally
produce the same qualitative screening result
(positive/negative) using bodily fluids from different
sources in one individual (e.g. blood or serum versus
ascites fluid or pleural effusion), even though the absolute
concentration of antibodies may be different in the
different fluids.



10

15

20

25

30

35

the titration curve, independent of signal strength.

Still further advantages of the nethod of the
w0 povenzdoosr are that it allows dilution of the PaEr/Genai06/001944
sanpl e, yet still produces consistent results, and

also that it will generally produce the sane
gualitative screening resull3 (positive/ negative) using
bodily fluids fromdifferent sources in one individual
(e.g. blood or serumversus ascites fluid or pleural
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the WY, Typical amounts and dilutions for testing of
human serum samples suspected of containing anti-tumour
marker autoantibodies are given in the accompanying
examples. Conveniently the tested amounts of antigen may
vary in the range of from 0.0lupg/ml to 1l0pg/ml.

As aforesaid, it is also possible to construct a
titration curve starting with a single stock of antigen even
when the absolute concentration of antigen in the stock is
unknown. Provided that a same single stock solution is used
and serially diluted in the same manner, it is possible to
compare the results of separate titration assays for this
antigen run on different starting test samples.

In a further embodiment different amounts of the
antigen (antigenic determinants or epitopes) may be
immobilised at discrete locations or reaction sites on a
solid support. The entire support may then be brought into
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mar ker autoanti bodi es are given in the acconmpanyi ng
exanples . Conveniently the tested anounts of antigen
woreneir2q098 i n the range of fromO d ng/m to IPIIUGBQOO6/,001944
s aforesaid, it is also possible to construct a
titration curve starting wwth a single stock of
anti gen even when the absolldte concentration of .
antigen in the stock is unknown. Provided that a sane
single stock solution is used and serially diluted in
S e t S | t's
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vghd
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A u Su ant | stan

avagfsBig: Bnitle, v EBrenor 100R FRe SRR NoaHEed o, EVo-
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avai Ia ng
serifR, CrAthir" theRl EhboaErearEer AESLR e SRt
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protBeénipkbgedel milcipertrals afepPgep@iiangyt kedvd riat itde art.
series, rather then the absol ute anmount of antigen..

Technlques for the preparation and interrogation of
pr ot &Enidpt e uRders&OPsy §TaMe then s d%ﬁ&}ﬁﬁl@r% H&at

~ in afil. offt thel kembeddmeertst wdtheommmerailm.dm‘the

amohﬂ@tof antigen may be achieved by changing the antigen or
epitope density against which the sample is tested, or by
maintaining antigen or epitope density but increasing the
surface area over which antigen is immobilized, or both.

Microarrays may be used to perform multiple assays for
antibodies of different specificity on a single sample in
parallel. This can be done using arrays comprising multiple
sets of different antigens, each set comprising a particular
antigen at multiple different amounts or concentrations.

The term "different antigens" encompasses antigens derived
from different proteins or polypeptides (such as antigens
derived from unrelated proteins encoded by different genes)
and also antigens which are derived from different peptide
epitopes of a single protein or polypeptide. A given
microarray may include exclusively sets of different
antigens derived from different proteins or polypeptides, or
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in all of the enbodinments of the invention variation.
in the anmount of antigen may be achi eved by changi ng

W0 b@samodgyen or epitope density agai nst whi ch PEEGB2006/001944
sanple is tested, or by maintaining antigen or epitope
density but increasing the surface area over which
antigen is imopbilized, of Mth. M croarrays may be
used to performnultiple assays for antibodi es of
di fferent specificity on a single sanple in parallel.
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m croarray may include exclusively sets of different

antigens derived fromdifferent proteins or

polameptadideradmextiaisiamt y xeiisl yoff difder eriterant¢fensing
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I Sal e 0] e
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ad AR the bodily fluid, such as for example diluents,
preservatives, stabilising agents, buffers etc.

The term "antigen" is used herein in a broad sense to
refer to any substance which exhibits specific immunological
reactivity with a target antibody to be detected. Suitable
antigens may include, but are not limited to, naturally
occurring proteins, recombinant or synthetic proteins or
polypeptides, synthetic peptides, peptide mimetics, etc,
also polysaccharides and nucleic acids. Specifically, where
"antigen" is used herein it is intended to encompass any
capture agent, whether of human origin, mammalian origin or
otherwise, capable of specific immunological interaction
with the variable or complementary determining regions of
the antibody to be detected. For example anti-idiotypic
antibodies may be regarded as an antigen for this purpose as
may antigens generated by phage display.
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Hln‘% %ose as rm I’]t : Ig: ens gener at ed

upon the identity of the antibody to be tested and the

clinical situation in which the assay is used. In
wa@ewenzdops it is preferred to performthe assayBCDGB2006/001944

sanpl es of serumor plasma. The test sanple may

i nclude further conponents in addition to the bodily

fluid, such as for exanple M |luents, preservatives,

stabilising agents, buffers etc. The term"antigen" is

used herein in a broad sense to refer to any substance

whi ch exhibits specific i munol ogical reactivity with

a target antibody to be detected. Suitable antlgens

mf#ﬁaw@nmw AMROICIRH 1R 90, berderhvey Lfrom
praeifiy ioy gubipeptsiddLcdlifeed Pros MhetdT Hoeietds

1nc91 Cplq{as?/ o) rﬁﬁiac l;gr%bgteﬂs&ﬁe d&réulc éel%ﬂochgiopggel%{I&L’é o
PGS i é) fe BifRYRRRPT ikodiskl Rtids: | (Ipssuch

emhadxm&hnbttheﬂannmgﬁn;muulaumpxusazﬁuﬁﬁtam%&aimy #&11 of

thé‘q{?tﬂm%{ll 'bchPﬂ‘EEH id Hrldd dgin Ore ogéﬁvﬁ%?t%&@@%t?lally-

speC|f|c | i"ca |nteract|
in d'%qbrié%tlasr jLaRkRRH RN i R BFal ecuTce,
or artt mqu)car@mfsa‘ja eixtegpherforofexdn irmantally dbodypr ing
prc?dlat:l.rpo‘j"190S HBe i3 J80A ded A5 a?rﬂ:?ggatﬂ 960 €1 hdiBod of the

b Hpunptegicnl
reafcrtamlprybt@tﬂs tche @oiqdﬂmﬁ:iia;@sﬁmso&mtcéd it om bhtlhe aksed to

tesid u”siﬁﬁaé%? T’?d%}éé*gi gl mﬂ&dté}% ﬁi'%‘? Phepared by
enBflgHRCR deg el at ed Lrome et sht L sstes, of bod )y

substantlally all of the naturally occurrlng protein,

i S@eﬁ@r&?:ﬁ@ &yb%{@gﬂf al éés Lﬁ%ﬁi&a o mhé} uep 14 stﬁJéCh
it B R e e A SR R B R O

ocoefrﬂ@étq \E@Oet@lah an ifg@onent Hahenadfod loinkdr toveme on
mor@)ft&*t@’ié Y nlcAg®Rles MisilcH el a&ﬁ BBHE | R Gl ble

cnifiF e i o iy tl'leP% et s d=dadnre ror
exﬁﬂ?%ﬁwﬂﬁhQﬂPQ%FQﬂﬂﬂﬁnxﬂr%ﬁmﬁﬂﬁqmﬁﬁlb?(ﬂQﬁﬂH&Rﬁ%ﬂ Ehea
reviedl iaie d el eiguctDepe BN gemp e PrEnicteNednk elabel,
coléﬁ%éﬁﬁfabéfw\Mﬂﬁ¥ﬁescent label, radiolabel or heavy metal
such as colloidal gold. In other embodiments the protein or
fragment may be expressed as a fusion protein. By way of
example, fusion proteins may include a tag peptide at the N-
or C- terminus. to assist in purification of the
recombinantly expressed antigen.

Depending on the format of the assay in which it is to
be used the antigen may be immobilised on a solid support
such as, for example, the wells of a microtitre plate,
microarray beads or chips or magnetic beads. Immobilization
may be effected via non-covalent adsorption or covalent
attachment.

Any suitable attachment means may be used provided this
does not adversely affect the ability of the antigen to
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it wll be used, the antigen may conprise a naturally
occurring protein, or fragnent thereof, linked to
w@e@eaz60p®r e further nol ecul es which inpart soPEI/GB2006/001944
desirabl e characteristic not naturally present in the
protein. For exanple, the protein or fragnment may be
conjugated to a revealing l&bel, such as for exanple a
fluorescent |abel, coloured |abel, |umnescent |abel,
radi ol abel or heavy netal such as coll oi dal gold In

th s, the ein or f.ra Y,
b BIRY THR SR S e o e
Slgﬂkﬁ%ﬂﬁ%ﬁwﬁ&ﬁﬁﬂ# ‘may include a tag peptide at the N -

or C- termnus to aSSISt in purlflcatlon of the

r d .i en. i ng. on
for i s LA SR AR SRR Thlp ifoave bue
al%ﬁwnw% FSHRON IWl'Sléﬁ“-roﬂ-ra vémev U pigbrRaBiuc RES
cardre®@anplim Iikmivelgiasef, Top Exingle dgpRittion phase bead
asé%#%Farray beads or chips or -magnetic beads. .
I bilization may be effected via non-coval ent
adsorption or covalent attachnment. Any suitable
at tIac lurentembeaiisammy, e tuspchpmay ded Idbes] doRsviidi a

1i ql\é?rtskﬁt%’ v@‘tflﬁ:tfaqu_ﬁ.@tlé tnﬁnr&{]bll aat.ritdrgeré ch as blOtln

ol Nmuno reacf, wt

I ca et ant|
Th %laé}ﬁ:lﬂeehﬁ%ne)&h&“ el'ﬁ’é-ll%%tti%r?'l iHabds rﬁ’tte‘tyﬁ‘i
ramgys iachddsn adslapssd o nﬂantewmnhn&uﬁn&n&mbmdmew%mmh
paﬂl%ﬂ@féa%ﬁfeé Qrpasfchutqfo% carfiLd-Qii1d ihd 'ﬂﬁiﬁxﬁaé’h@oﬁ@plexes

for ex t.lo hase bead _as
car T TR A0 Tl e 3 S5 1 B SRt Y13 dhhigand-
redﬂpﬁonmmﬂtknanhﬂqnzﬂeeg|ﬂhﬂmﬂmnﬁﬁunﬁptanmdnnk;indnthﬁ
remiGicRH 'dﬁ'ierfl’f@%éél\gﬁ & e d Qié’scﬁ}h.ﬁépllf‘elow

titration range and then allowed to react with

aut oanti bodi es- in patient sanples in solution. The

redid tiaw Iiitahee dempredastdan dferbint inyiobied senfk gens
fozt Qe &Qi I ttheS ARRORKE mMdthad Ic&anﬂ{eecmeg{tldﬁ Lrasaon

.g. éﬂln str taV|d|n the renpi_nder. of the

en (ﬁﬂﬁﬁq) ncated version thereof
or an antlgenlc fragment thereof may be expressed as a
fusion protein labelled with a protein or polypeptide tag to
which the biotin co-factor may be attached via an enzymatic
reaction. Vectors for the production of recombinant
biotinylated antigens are commercially available from a
number of sources.

As illustrated in the accompanying examples, an
additional advantage of the use of the titration curve
approach with biotinylated antigens is that the assay is
able to distinguish between binding of the biotin component
to anti-biotin antibodies and true binding of the antigen to
its cognate antibody. The inventors have observed that a
significant number of the human population naturally produce
anti-biotin antibodies which might lead to the production of
false positive results in assays based on the use of
biotinylated antigen.
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To facilitate the production of biotinylated antigens
for use in the assay nethods of the invention, .cDNAs
wenmod2dogs a full | ength antigen, a truncated vBCEGBR06/001944
thereof or an antigenic fragnent thereof nmay be
expressed as a fusion protein labelled with a protein
- or polypeptide tag to whi ehlBhe biotin co-factor nmay
be attached via an enzymatic reaction. Vectors for the
production of reconbi nant biotinylated antigens are

COTRE St Broda iR LAY FihhObac NI hRh B81AEERC: A

illustrate
an%ﬂ%?@%%ﬁa?°%ﬁ¥@h?39%°th?hénﬁ§%t69ntﬁéYtbﬁrhﬁ?@ﬁ edrve

stapdaodcteshhhgbest knyiat £ ehéi geos withhahet BRcapsayn
thé§ AL €1 9edéﬁ5uﬂgglég Q§£¥§§§ %&Qdﬁggg % tggggtgthn

onent to anti- Fué i Aig
tl%ﬁa R aAEFRn t 8 @ smedgnRfefarteBogpoothrenivEReor s
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kn@@ﬂuiﬁitﬂg Q?éuraiﬁyapﬁ lamih69£§5¥alﬁﬂ&égogheéntlgen

UCt | se posit

wWhi
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imeipi hesedsonf areshid, smhéadenn@ngaSShg walkd b6 destahdard
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T el oy HPsathb o b S SpRte T RLEE b1 pRethe
lmm@hilmﬁﬁésa@hU@¢ntesTh$sb¢mm®bamtsb@dmhaatsgendcomplexes

may WhEE Gbé eddtedted Vedlsy Oé.n*ﬁ\ ﬁﬂﬂ&@lé HEERO4L t efnassay
prg%ate tge Ssu fac roarray)

eq ipelfndtl | AT Eas fed S0PRRATES pRe ILERERR! o
1mwﬂé0$ﬂ=@3 e @mt ab@d%odm@schssm@u@h@alhy'or@@maéﬁes an

epwézbet&@mwﬁmt?cblm@doﬁnﬁd;ﬁ@ncw@ye@néfbndmaﬁ of the

et e o]

inf SRS SEPEELLL L VeI eS AL IGLTn oL Sl Rtk
ERhPFeXes Typlcally t e secondary antlbody w1ll be anti-

IgG or anti-IgM. The secondary antibody is usually labelled

with a detectable marker, typically an enzyme marker such

—35

as, for example, peroxidase or alkaline phosphatase,
allowing gquantitative detection by the addition of a
substrate for the enzyme which generates a detectable
product, for example a coloured, chemiluminescent or
fluorescent product. Other types of detectable labels known
in the art may be used with equivalent effect.

The invention relates to a method of detecting
antibodies that are biological markers of a disease state or
disease susceptibility. This particular aspect of the
invention preferably excludes assays designed to test for
antibodies produced as a result of a vaccine challenge or
immunisation protocoi, other than vaccination with cancer
markers. Therefore, assays according to this aspect of the
invention preferably do not include assays designed to test
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may then be detected using any suitable nethod. In one

preferred enbodi nent a | abell ed secondary anti-human
w0 pessn@bobul i n anti body, which specifically recDgB2®eS01944

an epitope common to one or nore classes of human

I mmunogl obulins, is used to detect the

anti body/ anti gen conpl exes.19Typically the secondary

anti body will be anti- 1gG or anti-lgM The secondary

antibody is usually |abelled with a detectable marker,

fo::I X:ﬁ’fe e\ée‘i’t%e %%tﬁ.’gr &a Sl’c’ﬁh st - f]?g:{ teé&%.rgjl Sintibodies

per oxidase aqr osphatase
1&&&HPEt§?PFéWﬁ9%9ﬂ|%ﬂmqﬂ}ﬁﬁﬁ%QRkht|on of a substrate
for the enzynme which generates a detectabl e product,

for.e X :

fl uor )e%?gntgngreg?l??i%%thsc:b%ntéeeg@ ¥ get ect g{}.fe lkfody
mayk REvET fUHRE ReP A, bé*waﬂiywam?de Y& rerith eefq‘ee‘a
" auElvanitibedlyi"orefelrat e (=20 metwedaidy @:fcaie:tma‘tg reptibody

du%tt'e@@'oeaﬂ Bk i Q)h@c@tg'a‘%f’”lr{@irx}&‘?ﬁ?alo‘cs %nﬁﬁtﬁ?@%‘ijstem :

st at,e or ﬁgase susceptibility. Thi artlcu ar
recogndses Fst LS SV tﬂfgf‘te LERD ASHALLY
origesiaguedd ino thes tinfdarvigiveilbodifes qamidilseties imglasid t
anthbo%ﬂé%C%.'l&%cft*é@ |a%%ﬁ@1£ 1L P ad ik prtr%&lraphhef

ot B e Rty e LTl 4 TR MBI puring &

d1igaskee paigiog sgo notrhaw@thmealsm d:efswgmecpltca:q:est f or
orilfi@aReesanceref iddtividu=al it iy YRGSl by the

nt.ibodi,es .fol | owi ng.vacci ngtion/ ni sat,i.on .
ind Yl & AT T ST e I s A R ek an
immivgiea r eSPOTSSt (o dra tad ridigiicatadd dabdhe fawan el m
auto%.lﬂlttqwdﬂé@d)imnﬁﬁfoﬁro%ltc%.l&l fddid il tRf alHd idikered

nt.i_ bod d re t ntigen i.ch _an
prq %r%”t‘unﬁe )‘71 a‘iterreegggf% }s atg \r/%?tgenqnevcea{rfp t:gh ﬂ#?%’h %Or
exaamhegeﬁ\%@m |13avan@|a4a:teé@d R IO |%Ri+d/|$ﬁfﬁ+ence:

opt&lldirﬁa.ll &Q@oﬁ@aﬂl@wdﬁr &AIHaireed € decﬁﬁidt.%d/ Aggedsiary dor
na e
quafi ey, eted i ® it OF Pldl0 U Al A

alteﬂne@r aéwc@rfmrafs € pr diteiaF n gqmbadéénqrtt% Hehe
autcaditdibdidyl mayt badikecteehvam by ghecein which is

overexpressed in a disease state, for as a result of gene
amplification or abnormal transcriptional regulation.
Overexpression of a protein which is not normally
encountered by cells of the immune system in significant
amounts can trigger an immune response leading to
autoantibody production. In still further embodiments the
autoantibody may be directed to a fetal form of a protein
which becomes expressed in a disease state. If a fetal

protein which is normally expressed only in early stages of

development before the immune system is functional becomes
expressed in a disease state, the fetal form may be
recognised by the immune system as "foreign", triggering an
immune response leading to autoantibody production.

In one embodiment the antibody may be an autoantibody
specific for a tumour marker protein, and more particularly

~ a “cancer-associated” anti-tumour autoantibody.
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i ndi vidual's inmune system as "non-self" and thus
elicit an i mune response. in that individual in the

wo eroaniafoosaut oant i bodi es i mmunol ogi cal |y speci f PCT/GB2G0k©01944
altered protein. Such altered fornms of a protein can
i nclude, for exanple, nmutants having altered am no
aci d sequence, optionally-a@dPonpani ed by changes in
seconday, tertiary or quaternary structure, truncated
forms, splice variants, altered glycofornms etc. In
ot her enbodi nents the autoantibody may be directed to
a pr tein which is overexpressed in a disease state,

for 188 EeF@sGF?DSFrgéﬁéoéﬁﬁFﬁﬁ"cépﬁént@moﬁghéﬁﬁﬂantlbOdY
refeasstoi phi anabanedbbdyi ahichésexpressiedn aghiast an

ep@EBb@ r¥BLAR bA @Skmgoﬁgakh%oﬁgcgggk% egr%%eﬁ%%|% ch are
isstemlnérgl_ I cant anobunts*can

prgEeF hell¥sFEREESFESdr Ry ths 53?6&ﬁtﬁ5§@?56r@&@%ﬁ onThe

preasestel bEf antheautobodibedtisst he ahamantehddylwapfbehe

caﬁbé@caﬁgeégeasEQE@ ber 6‘f0§>r@ a&ggsF&t\i’ehCEob%aﬁ%

. t al t
aSV§Bﬁ8Wﬁ§Fpr%§b?8g§23eoﬁf3 in early gtggegrgfeln

devel opnent before the i Mmune systemis functiona
beCQﬁeﬁréxéfﬁéﬁer mléaﬁhéﬁésﬁhétﬁbﬁhoﬁh%ff%h%l159%%klon

b
"B CPRRG A R L
anbioaumpuﬁnaUtﬂa@ﬁéb@ﬁ@gaumnnhumhe gnbiiboly peyrbéients,-

and@Uir@ant mbgayiﬁagérabmyf ghka tHBDELrREbkERnPHet §iiRcand

canger -associ a
infBh8aBB5E, bR atpla, R0E R TS S8nBIE! sqPBi izl Rogrmele
OfabP@ahY|6éaydrEa§¢§ £somunthat suhiepbdpatfienk -i sThe sample
ofdbbd@l?dfa@ﬂdnﬁ&yabeeﬁhlﬁﬁédp&ﬁsanbuQFﬁbQénbuQEekgGQUhay
r i eren exp ed.in
be R e P 3nd kL BB bR bk Be s SR bRE8E e
teghiBgnti bodies is characterlstlc of the cancer disease
state, or of pre-disposition to cancer in asynptomatic

I f..th
Vi ra6re; PpRRECREEase At SBh- PTasREe R EAR' b1
repaAEgd- asseEranregs is thought necessary to build up a

profile of autoantibody production in a patient, either
prior to the onset of disease, as in the screening of “at
risk” individuals, or throughout the course of disease
(fEurther discussed below in relation to preferred
applications of the method).

In particular, but non-limiting, embodiments the
methods of the invention may comprise immunoassays to
(simultaneously) detect two or more types of autoantibodies,
each having specificity for different epitopes on the same
or related tumour marker proteins (e.g. different isoforms
or variants encoded by a single gene) or for epitopes on
different tumour marker proteins (meaning proteins encoded
by different genes). These methods will typically involve
use of a panel of two or more sets of antigens, each set of
antigens usually being derived from a different tumour
marker protein (different in this context meaning proteins
that. are the products of different genes) although as noted
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anti-tunour autoantibodies in human subjects or
patients, and will nost preferably take the form of an

WO 2006i126008 | nmunoassay, perforned on a test sanptEGB2006/001944
conprising a sanple of bodily fluid taken fromthe
subj ect/patient. The. sanple of bodily fluid may be
diluted in a suitable buffedlor nay be treated for
|l ong term storage or otherwise. prior to testing. Jn
vitro i mmunoassays are non- invasive and can be

aborv%O%@ts%dc B AR o Uil NGRRSIRA Yaidk 4@' up
antlbo y pro a I'en

ofil e of aut uctron rn a
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chafngeg. dlh‘ef@ atthosist diwes gietert ant'pwrfcidddd &y the immune
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iffere
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[ eren n | ex N
dl:ﬁ%ljégx ns Qrﬁ)%rn m%.‘.jrjlx:f ﬁr'e rals.lf é{]qrfeere rﬁsa' q:lv% than

UE genes
t ealdleI*F@lﬁj'-H de;l@ts ¢fo #HitnYen nagignp Angd gives
a mudtoll\evedi fﬁx@cﬁﬁne@pldfomw ridia tiane dddmis n(aaré@erWo

99/Red78 L g“avlvt%e o;bf4 ol ts%gd“ﬁg Lfnkfef dhddh S 9

be "teste unts /concentrations 1n
inceaPr@ted fisesiny dit itheirmaadd naithdds reiemﬂ%er? y
be hereinafter referred to as "panel -assays ,

Ut kgl S.I:Pef%hx%an(i' %]f riof 18 r%p tqg‘ tion
monj t or_t L NITNe 76 onse an i ndi vi dua
proyvgdgs gniigthed é’tﬁ‘lé‘e%‘:&%d@m (ﬂq’létweaﬁr}tclbOdles in a

test sample comprising a bodily fluid from a mammalian
subject wherein at least one of said antibodies is a
biological marker of a disease state or disease
susceptibility, the method comprising:

(a) contacting the test sample with two or more sets of
antigens, wherein each one of said sets of antigens is
specific for one of said antibodies to be detected in the
test sample and wherein each set of antigens comprises a
plurality of different amounts of said antigen,

(b) detecting the amount of specific binding between said
antibodies and said antigens, and

(c) plotting or calculating a curve of the amount of said
specific binding versus the amount of antigen for each set
of antigens used in step (a).

In one embodiment each of said two or more antibodies
will be a biological marker of a disease state or disease
susceptibility, however it is within the scope of the
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change. These nethods thus detect a "profile" of the

i mmune response in a given individual, indicating
wabkiosh2dossrour markers elicit an inmune responsECT/GB2006/001944

resulting in autoanti body production. The use of a

panel of two or nore antigens to nonitor production of

aut oanti bodi es agai nst two 2% +rore different tunour

markers is generally nore sensitive than the detection

of autoanti bodies to single markers and gives a nuch

. r.freq L of fal, ative. r l.ts, (se
invedion ERINERAY o Tatalget Afbhimid b EARaR marker
antggen wWedipdr Aldgateia Re9a HayL aant iatdeyr gyype of
anti®dienedlich Tigr efromay indta beorr diigddden g nentthe
Sam%h%és@v%gkkg%_prpvides a method of detecting two or
nore anti les in a test sanple conprising a bodily
fluid froma manmal i an snbj ect wherein at | east one of
saiEdthetd begi ehd sjridemimyiaealtoatethedf tthelimdasmnt
antI1He8 ey 23S $AS QM HAP Ui ddidty id %M«—:{é@e Sanple is

conprising: (a) contacting the test. sanp two or :
basgd Woo S5 SRRt SRRGGNT SidKLidih oI Bk each
of aheantiifferents aspeigen ©droremne toforsaiith argspentt est tench
dif%r%%tte%trﬁq.de'h tihe ttl’Fétte%%”,'p'i% NG efidE e Bl ive

antigens confprises a plurality of different anpunt f
valugsy ot SGET AL ARt SRR (35 Th A hRAG fic (3 [ ing e

conigiemdinag iloet \fieen eseild savttideoni-eSTtaml sdial detidmgwing tionl of
prelsehdd &l !af%e@%é%ﬂf‘?l&i@éd& aﬁtﬁﬂé/%xof%ﬂsre%@é?unt o;

sal R GlLTIC 1 NAl.,.N V.er sus anoun 0 ntl gen, 1 or
sust Rt BB Ny SR RS T & Soatt Supfiact i
patdeimddisapmpl ce dgtr st . upind pws esicam e tvet idsodiasse iyResheof
ant3 B ?ﬁJIpIQJet 'E&rs}h@ii fot] lﬁ;e?e?mﬁte?taﬂ\%h(ﬁaldieﬁ@a&fﬁ: each

suscept 1ol . 0 er . 1S W I N SCO (0] .
antAgEA o FESES T Wontitie JHAIFISN giF 4dlsy Giprohe basis of
thedishoadagrmtk e gangrpdd widtshapad rn issionsisigl fOrremyin

resgj_el&r dfy Renyoloranilibedy tnehieht igeh O prevemotibee test.
i sease marker, in the sane test sanple. Either way

the .judgenent as to whether the rel evant
For the avoidance of doubt, assays based on the use of

a single type of antigen to detect antibodies may be.
referred to herein as “single marker assays”, whereas assays
based on the use of a panel of two or more antigens are
referred to as “panel assays”.

The method of the invention may be adapted for use in
the detection of autoantibodies to essentially any tumour
marker protein for which a suitable antigen may be prepared,
as a single marker assay or as a component of a panel assay.
In particular, the method may be adapted to detect/measure
autoantibodies to the epidermal growth factor receptor
protein EGFR (Downward et al (1984) Nature. 307: 521-527;
Robertson et al. (2001Archives of.Pathology and Laboratory
Medicine 126;177-81), the glycoprotein MUCl (Batra, S. K. et
al. (1992) Int. J. Pancreatology. 12: 271-283) and the
signal transduction/cell cycle regulatory proteins Myc
(Blackwood, E. M. et al. (1994) Molecular Biology of the
Cell 5: 597-609), p53 (Matlashewski, G. et al. (1984) EMBO
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anti bodies are or are not present in the test sanple

i s based upon the anpbunt of specific binding observed
wa@rooeazdoof the different antigen concentrati OPGT/GB2006/001944

respect of each different .antigen in the test, in

ot her words the collective values for each antigen

rather than a reading at a %3ngle concentration for

each ant ig en .: Thus, the determ nation of

presence or absence of disease state or disease

J. S.»usm’ﬁiydaztymfmntn bo@& €91 1 O( Bodr Q&N Stbsi anNgLoiN 5.
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= & e%an?.r(g?@'rbﬁaién i SEE, AR s dandse et

al.of (19930t Cagurady %seo%h 318158 of Mungwidi el ype of al.
(19m)i gams @2deEacts -Ba) bamjezss nayoe=d efer red é® her e(m9o)
Di Hbr UG IR HY. AANS Pl CHEARANIAY'S £3S0T OF a1,
use a anel “of tMD or e antli S are
(1998 RS 4 OEe| R BT AR SR 1Y) € he
caraiverinbayarsye Emtadept eaEX ofDufsiy | M tthe @RI | @hiofChem,

otein SUIta e antl e r red
o (lostl e Dot Sl N eEEn aaf o fpRiis
antam Cﬂ'rerparYtl—db.I &t dhe rmtdwd Nety. Decatlapged. toi: 1914-

V_Apraultﬂqrit '6?‘4‘1' %% “bAe?LSsSQJ“é da, @Y dnpury J%) Bl c1 50

1919€! QGlo7)TeITE QY HPUPELS 1% %&%{&er:ﬂz’é r?Wt h
fa tor receptor oteln EGFR (Downward et al (1
Isy 367 b ey CHRERT St e al22 AP TR s PSC

(pxm‘stlaa:tehtsalt@gy caid Laammr%m,f WReNHH,i e I~26 €7 72 Bl) Brade
Nat9| YGRRI,0tcRiin MdCl 1(Baf Iidra 0> 19*98(}%[9&ncﬁ|Epc(a}‘99?épiﬂt_elﬂa1

Pancr tol.o the signa
ce AN LB O e A A3 ¢ ns BRRS - Nat

Aca(d3| @@mm@d B542M354#, al99QLI9MERADladsg dndim|ag)yc ofrbB2
coud el |L S et: %917 SO @Y e33Rt lashewskdg, Gog®t, adace

984) : 3257 2; 5
oo 1, PSR M 8 Sa iy g,
s(l@awem,a etGal.e thalJ Coriery1) 84 rgap Hed T (B) : 713-20),
cytRNeIRRGHY gMo01I3 'R 125 1811), @d ali s BRA; 31 (1) :11-24;

Braun S, et al., N Engl J Med. 2000; 342: 525-533),
recoverin (Maeda A, et al., Cancer Res. 2000 Apr
1;60(7):1914-20, kallikreins (Kim H, et al., Br J Cancer
2001;84:643-650; Yousef GM, et al., Tumor Biol 2002;23:185-
192); annexins (Hudelist G, et al., Breast Cancer Res Treat.
2004 Aug;86(3):281-91), «o-fetoprotein (Stiller D, et al.,
Acta Histochem Suppl. 1986;33:225-31), GRP78 (Block TM, et
al., Proc Natl Acad Sci USA. 2005 Jan 18;102(3):779-84; Hsu
WM, et al., Int J Cancer. 2005 Mar 1;113(6):920-7), CAl25
(Norum LF, et al., Tumour Biol. 2001 Jul-Aug;22(4):223-8;
Perey L, et al., Br J Cancer. 1990 Oct;62(4) :668-70; Devine
PL, et al., Anticancer Res. 1992 May-Jun;12(3) :709-17);
mammoglobin ' (Zehentner BK, et al., Clin Chem. 2004
Nov;50(11) :2069-76; Zehentner BK, Carter D. Clin Biochem.
2004 Apr;37(4):249-57), raf (Callans LS. et al.,.Ann Surg
Oncol. 1995 Jan;2(1):38-42; Pratt MA, et al., Mol Cell
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(Scully, R. et al. (1997) PNAS 94: 5605-10), BRCA2
(Sharan, S. K. et al. (.1997) Nature. 386:

w@ed2098 APC (Su, L . K. et al. .(19.93) CaeB2006/001944
Res. 53: 2728-2731; Munemitsu, S . et al. (1995) PNAS
92: 3046-50), CA 125 (Nouwen, E . J . et al. (1990)
Differentiation. 45: 192-8)24PSA (Rosenberg, R. S .
et al. (1998) Bi ochem Bi ophys Res Commun. 248:
935-939), carcinoenbryonic antigen CEA (Duffy, M J.

nid@id) £99¢'; éﬁ%ﬁ & bhheia g 0By ter piBsR st EgR1
gorgphatimpin Ny- (AY@bRcRR/ €& al.i sAuaht Rgened Chemunyl.
1983 'l?\ple—MaﬁH(B)PfDGS? Naj . cAsgery Seir . gB4: e&9a11l , 18#8gs. 1999
o287y FEP (881 gl sRECAL e Remeans BLifsn, o

Imnlt@m Meileods o200 htReat 283 (bt ) amg"éh FIé@W%VerR thé
invertionlis m¥tocintNatdedced. b&SClimPbed 1US5tAL48t4808dn of

@RISR RISy, SEH ARG ARLEEHLS
3542- 3546, 1990), HER2 (al so known as c-erbB2
Coussssmys , methods ta@tordHeg et et RS 01 nddi3Ri dd 39254886,

4 A%ET a3 teutﬁ?] maﬁ?é‘feéul%?éntﬂigggﬁ%(%ﬁ 89ngle

424 6197- 04 Mashl no
MAR GePAe BB 5950 oYAY Ia?t%‘Rl%jr%Y?ﬁ’msl%wvaﬁletx of
diffatent CelnicdD8PiNoatioRd. (1in: ﬂarﬁﬂcularaunhs meehbd

ma}f"‘lbe Nddndin Jtﬂ\@dde@@@&.oé"'gr é@é%ég’é”is <5§C<9¥ﬁééf in

cer

r 60
aSéﬁ%ﬁW%o’ih?éﬁ‘?ﬁ&%ﬁ% ? ?nIP—F‘tl%n‘f ‘g’rag 0%‘?‘3.1 Eéhc‘e‘"fmcer'
in 2004 82 BAB - 15 R orver sed Gmar@ibyal in mdwnbcprfalgl tRe02;

@:é@s’s oﬁ-gganc@f‘r@i('@@héﬁuﬁé%ﬂ)fés@.c &idedbe inBhepatient,
in

R T
RSO 77 peineoie ag fe Sf efrif dazelpegenig phange
in arpmswmn%&c Zogngl ) subERPYS 1Bl sckeaning & pppulation.

of Fé{s%ﬁm rhat“f@%tﬁﬁ&n% 2005 ﬂz@noﬂ@eéoglﬁﬁér Egglééntlfy
tho eect 3l ol Cané:eé s rls'l\f? % & A #.o%)

S ﬁl“é‘%d(?\%?u%hﬁ“é?% notr 8 6t P20881
Cariegr /ugy; 12(2 Qipgneey- ghe pereyence @ftc%ﬂlcerBr ig pupdérting
thd 94 SisS ok 4 c&@@e:? vabBshBerblan€ilca@hcer treatment
(e %tl&aan%elﬁanﬁf P ne:\@)\é?%”&q f’gﬁ:égg' %foglggl tﬁﬁﬁidUCtlon
theraples, radiotherapy, endocrine therapy, human antibody
therapy, chemotherapy), in monitoring the response of a
cancer patient to anti-cancer treatment (e.g. vaccination,
anti-growth factor or signal transduction therapies,
radiotherapy, endocrine therapy, human antibody therapy
chemotherapy), in the detection of recurrent disease in a
patient previously diagnosed as having cancer who has
undergone anti-cancer treatment to reduce the amount of
cancer present, or in the selection of an anti-cancer
therapy (e.g. vaccine, anti-growth factor or signal
transduction therapies, radiotherapy, endocrine therapy,
human antibody treatment chemotherapy), for use in a
particular patient.

The inventors have generally observed that levels of
cancer-associated autoantibodies show a positive correlation



10

15

20

25

30

35

Nov; 50(11) :2069-76; Zehentner BK, Carter D. din
Bi ochem 2004 Apr; 37 (4) :249-57) , raf (Callans LS.
W@2d06426008 . Ann Surg Oncol . 1995 Jan, -2 (1) : 3BCHEB2006/001944
Pratt MA, et al. , Ml CellBiochem 1998 Dec; 189
(1-2) :119-25) , beta-human chori oni c gonadotropin
b- HCG (Ayala AR, et al., A3 Reprod | munol. 1983
Apr - May; 3 (3) :149-51; Gregory JJ Jr, et al., Drugs.
1999 Apr;57 (4) :463-7) , or 4-5 antigen (Krause P

witdl d’iseas]e |§EE:H@' (& hods, @%%7.‘?8%144 %clni]:g'gﬁ"% AV

However, the | nvec{m on ] s not ‘intended t

whiGh Ghe JHIRVTR IR SRt |%d‘f%’€e¥§}“f?\?ese I‘E)%?GE?CU‘P’]&‘PH
the medrodreofkdrlse iAssmyt it hicsl suseet aimdi eipiiiocd heapplications

ind FRgddd ane-Rase ﬁE%&H »
daut %gﬂﬁ' bodi Lb@@??nrhrg%ﬁs%% Eia}%f 2 atsis]j%&?éS 'ng_as
1 Py e AR Y haffR A
lnd@JQaratermf e panden|dirgeddw seteod may be used in
the detection or diagnosis of cancer, in asseSS|ng t he
nosi.s of t. di.agnosed vvlth cancer
e e SHE 8 (U oS Y St SR Phethe
W@yfofcmr tgre cnzrﬁesremmihan clicetad leval of
autitairiteHodidl deie dduithea 1o n&m}mm %cﬁ{tr&.@rir‘{dl\rlduals,

CI nqQge C nae. 1.n n.a
is SFRLTCUS LEIRIE L SREMP R s, oqncer.
Thehjimarmeus] eansyal olrruiew!éiqaila wigld aerrfignahiodee age-
mam@mwm@rrmamamge@&qﬂ digdhoHis Qeﬂ/eia:rméhg based on

cllq'lal c’t ng @hrg AR tlﬂ cﬁ{ee YO &Ilt‘t | e.cer

pre response 0 a cancer nat to antl
-cancer treatment (e.g. vaccination, anti-growh
f acthem méimndaﬁwaﬂ@mgéwrm@fediwhﬁ hesieapy,

Y4 ;
resﬁ%’q)rmt herap;r/}‘)%{ | n JHJ{]EIB%}E)H ngtétqﬂte responsetlE)E?atment gse g

vagediiadnion o M N FaEReaE Lganpl \Fé&%ﬁ@f‘?‘ﬁfﬁn
theamnidiegr, owtdd fattearamyr, Sarg:lt&lriﬂeaﬁﬂfhlfztpy),n Humesra pauetsi body

Eﬁ‘wz ri %Réh nd+ Lady,
ther]%??g,py chenot g%éﬁﬁ! cFet ectl on o]f receuc% 1evel of
ARG R | CHEP s TP g h‘a%‘ilh\@ldualsr
mayc dec erakeio drsarundetigoielanto £ weeidesr tareatatenthe o

1ndf%¥&ﬁ%ﬂ'§%‘ﬁﬂ%€l ‘Ho‘%ﬂgﬁg Priesate Med eddteer

ectl-on nantl - cancer
treé%ment fhez%normal” control individuals will preferably

be age-matched controls not having any diagnosis of cancer

based on clinical, imaging and/or biochemical criteria. For
each of the treatments listed above, a relationship between
the level of autoantibodies compared to controls and likely
success of treatment can be established by observation of
the outcome of such treatment in patients whose autoantibody
status is monitored throughout treatment. The previously
established relationship may then be used to predict the
likelihood success for each treatment in a given patient
based on assessment of autoantibody status.

When the immunoassays are used in monitoring the
progress of cancer or other neoplastic disease in a patient,
the presence of an elevated level of autoantibodies, as
compared to a “normal control”, is taken as an indication of
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therapy (e.g. vaccine, anti-growth factor or signal
transduction therapi es, radi otherapy, endocrine
W b@sappps human anti body treat nent chenot her apRQT/GBR@6/001944

use in a particular patient. The inventors have

general ly observed that |evels of cancer-associ ated

aut oant i bodi es show a postt2&e-correl ati onwith di sease
state (see also WD 99/58979, the contents of which are
incorporat ed herein by reference) . Hence, when the
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biochemicsfl fRiFEtITbodiRL A tdiRiaredh® ww"control"
mayCdoet 20| ™ Kareck Al dchesd Sl.eveil teedqmbla&r&m | sk atié apattibdular

in as ory@l
pattl Slt ugid%rd%s# re era e""enéz;germt c]h%?f%on%rofrs .
slﬁﬂﬁ Oa"g RRERP oV ReT fEEHper a
fmsrtagi’:ragrmm/s)roﬁarm’fcmn ca:r acrdﬂaegncaalé/\kan tdw@urrent cancer

was WEHOASHUS B ErHakd ddbw Q:q{eCtBa[%—Ilrh?né e%é’@é‘fewé’ﬁlé‘ be

cancer pat,ient to ant i ca er treat rrent g
f a[:Fancer present in

the. tpedrisahictham irheregseas, wl'mj:e@tshezr&p)decemm ieElow ‘the- -
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lingd amaliusdimzgt iadsofhe wWsith@examplsot the Jrendél/rl@a@:breea new

tre'at'ﬁ\%:'rbt tlQS: chﬁrﬁdEt lH&éd; the c@:ltgri élailfiﬁecfhe% fleé\lgeli?f%f The
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0 ERSRETBAY oo B Tk G b e A G 14 d g Of
thecéﬁre@é"@tabl iRsHe iy asbiesy \Fdfteiarﬁm%'ft e clitxemelen . of the
“chahgfe t rieataidar gy Qive MhasRliaddwialy idashsitive result
may be readily determined, for example by monitoring
autoantibody levels in comparison to other clinical or
biochemical indicators of response to the treatment.

When the immunoassays are used in screening a
population of asymptomatic human subjects this may be to
identify those subjects who are at increased risk of
developing cancer, individuals having an elevated level of
autoantibodies, as compared to “normal” control individuals,
are identified as being “at risk” of developing cancer. The
“‘normal” control individuals will preferably be age-matched
controls not identified as having any predisposition to
developing cancer or any significant elevated risk of
developing cancer. An exception to this may be where age‘
itself is a major risk factor.
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status is nonitored throughout treatnment. The
previously established relationship nmay then be used
wo eoopna@ddgEt the |ikelihood success for each trRelt/GBRG06/001944
in a given patient based on assessnent of autoanti body
status. Wien the i munoassays are used in nonitoring
the progress of cancer or -other neopl astic disease in
a patient., the presence of an el evated | evel of
aut oanti bodi es, as conpared to a "normal control” , is

ta S,. jcation ofthe presence of cancer in the
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fugyre akoant brodYieneaatirémeitat ors of response to the
treatment. Wien the i mmunoassays are used in screening

4 When the immunoassays are used in monitoring the

response of a cancer patient to anti-cancer treatment (e.g.
vaccination, anti-growth factor or signal transduction
therapies, radiotherapy, endocrine therapy, human antibody
therapy, chemotherapy), the presence of an altered level of
autoantibodies after treatment is taken as an indication
that the patient has responded positively to the treatment.
A base-line level of autoantibodies taken before treatment
is commenced may be used for comparison purposes in order to
determine whether treatment results in an “increase or
decrease” in autoantibody levels. A change in the level of
autoantibodies would be taken as an indication of the
effectiveness of the therapy. The direction of the “change”
(i.e. increase vs decrease) indicating a positive response
to treatment will be dependent upon the precise nature of
the treatment. For any given treatment the direction of the
“change” in autoantibody levels indicating a positive result
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popul ati on of asynptomati c human subjects this may be
to identify those subjects who are at increased risk
w@boodar®bopi ng cancer, individuals having an ePEwVaBe@6/001944
| evel of autoantibodies, as conpared to "nornal"
control individuals, are identified as being uat risk"
of devel opi ng cancer. The-"2®r+fal " control individuals
will preferably be age -matched controls not
identified as having any predisposition to devel opi ng
. anys sl gnificant: el ey, [i,SK i ng
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biddheieani ingliscapoms adf are Sforasy Md Ofed | €rdnbment .
- subjects this may be to di agnose cancer in those
subj ects who_have al ready devel oped a cancer, . .= .
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e TIPSR S Sy VA1 00 B Raicp
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trddtanatictwilll respond to the same treatment.

When the immunoassays are used in detection of
recurrent disease, the presence of an increased level of
autoantibodies in the patient, as compared to a “normal
control”, is taken as an indication that disease has
recurred. The “normal control” may be levels of
autoantibodies present in control individuals, preferably
age-matched not having any diagnosis of cancer based on
clinical, imaging and/or biochemical criteria.
Alternatively, the “normal control” may be a “base-line”
level established for the particular patient under test.
The “base-line” level may be, for example, the level of
autoantibodies present during a period of remission from
disease based on clinical, imaging and/or biochemical
criteria.
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t her api es, radi ot herapy, endocrine therapy, human
anti body therapy, chenotherapy) , the presence of an
w@bicens®os evel of autoanti bodi es after treat nePCT/GB2006/001944

taken as an indication that the patient has responded
positively to the treatnent. A base-line |evel of

aut oanti bodi es taken beforedreatnment is commenced may

be used for conparison purposes in order to determ ne
vvhet her treat nent results in an "increase or decrease"

toantl bod vel A chan in the l.evel .
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t he ffecti.ve.nes t.r eat,nent vvlth artl C|aI
panthaad (Herbsed: PRI HGATddTs - & .Reneas.c#g St dens pT
detgfc ttilom iQﬁ/mruoamu:tquaq@sm ite tepaiomse sl respomle is

aﬂt@.c%ﬁ)éﬂ'i} 'use%ilc%foxt meeiw&@tpesj 3e %ﬂb@a@rﬁﬂ&’@é/n

‘OPW%agxfo W t%]q?‘gﬁt ur al gdgvel of aut oantl bod| es %&é.arer?fnown

as s igrtdipmn O\flq@ntufmwtp@rtlmlgmmcmge cna;a tshlag& ref ughe
pax@dﬂﬁ%ﬂ: taifdeadi ¢o IbéNdéi:etdt%fd patF&méca(@lé heo 8 Reast
carPc aLl %:%e Iprcl:mte emclag%e: 11r1cle eatl\&ﬂ: 1 and /or c-myc and/or
BRCAl1 and/or BRCA2 and/or PSA whereas bladder cancer the
panel might optionally include MUC 1 and/or c-myc, for
colorectal cancer ras and/or APC, for prostate cancer PSA
and/or BRCA 1 and/or BRCA2 or for ovarian cancer BRCAl
and/or BRCA2 and/or CAl25. There are other preferfed
embodiments in which p53 or c-erbB2 are not necessarily
essential.

In the case of breast cancer suitable panels could be
selected from the following:

p53 and MUC 1 with optional c-erbB2 and/or c-myc, and/or
BRCAl1 and/or BRCA2 and/or PSA and/or NY-ESO-1 and/or BRC1;
P53 and c-myc with optional c¢-erbB2 and/or MUC1l and/or BRCAL
and/or BRCA2 and/or PSA and/or NY-ESO-1 and/or BRCL;
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treatnment) will respond to the sane treatnent. Wen

the i munoassays are used in detection of recurrent
waele@eas®Ps t he presence of an increased | evel OPCT/GB2006/001944

aut oanti bodies in the patient, as conpared to a

"normal control” , is taken as an indication that

di sease has recurred. The-"3wr+ml control" my be

| evel s of autoanti bodies present in control

individuals preferably age-nmat ched not havi ng any

of ncer, based on /or
PSBRh AR T GTHGLOTRY ar Ty A SHa ol caas of c-mye
and/st ARCAZEndn PHasmd/or ' NY-ER0P- bsand/ ¢ h@l&lci or
psj %@%ﬂm'ﬁtw%p@mnémd@ref@é arddfor base- i'é‘l@d /oxr c-

my o A A R, e BE pdfan ’&Fﬁ v
c- m@ﬁd\ﬂw%kwm ARt Rnah oY m@&pémnrwc. and/or
BRCAI te8id A>d IBREISS ayhdyRih qcbmfaﬂdw,ear VeSO Y3 p6r BRC1 ;

o~ B Shd - LF: ARLACTLAN Slaya0ls AUl ALE LY PR3Pl mrcan

cancer es are

anqa/cﬂlbrPéi%?f afﬁ?/d%}‘t' aR%D* I pr M%&ﬂ ERGPB\VERFhN
c-BERnd BHIRASERS opyiedpl SBEn® s tMig Tedhddsy c-
mycofanqé/cﬁ? rﬁﬂ&?%{}i{x\’ dd ANGe of%{ Sxep| eam?ﬁoé herea;

primry ast canc IﬁﬂUﬂO ssa

- SRR R SO BRE AR (25 I Y oF %.Jar%n%er c-
iy dbiaapbAos rBRCAT esidftsr @Bx@NMOgr ans Whi ch

p53 a@—%%}@p'ﬁf-éﬁzéd’—ﬂoarﬂf’tswar suspicious or to carry

out breast imaging or to repeat imaging earlier than
pl anned. In the clinic, the assay nethods of the
I nVBnttlen case exfpe::ﬂ]e:cketc:taje caneewbyectavke granels could

be ! rétdéécd bt & CéiEH%@gSleéj £ WHE N o1 TEGH techni ques
© 55‘9(1 ar.aph and uItra oundj yheﬁ%uccess of

p5%MﬁQ§1§§ﬁ1 1 ﬁ?ﬁ&gﬁ R0k AR says may be

P52 aErd ARt Irvawmg:p@gamll tcnretmaaaamd,(mr aRaslini cal

RaPRRIA Gaid G th Agtdisila 10f ﬁ‘tar&?/&fé’fer]@@i ect ion of

toantlbodjq_ﬂ_S at le and QPEESQ%

Su%arxfarr&}tsar‘? &t fld}c% o er and can
optionally be supplenented with other nmarkers having a
Knomp the case of prostate cancer suitable panels. could be

selected for example from the following:

p53 and PSA with optional BRCA1l and/or BRCA2 and/or c-erbB2;

c-erbB2 and PSA with optional p53 and/or BRCAl and/or BRCA2;

PSMA, PSCA and kallikreins.

In the case of ovarian cancer suitable panels could be
selected for example from the following:
p53 and CAl25 with optional c-erbB2 and/or BRCAl and/or
BRCAZ2;
c-erbB2 and CA125 with optional p53 and/or BRCAl and/or
BRCAZ2;
HER2, annexins, CAGE and 4-5.

In the case of lung cancer suitable panels may be
selected from:
p53 and NY-ESO-1, optionally with further markers;
HER2, annexins, CAGE and 4-5.
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association with the particul ar cancer, or a stage of

the particul ar cancer, to be detected. For exanple for
whe@adreoetancer the panel m ght include MIC 1 apdr/GBr006/001944

c-myc and/ or BRCAlI and/or BRCA2 and/ or PSA whereas

bl adder cancer the panel m ght optionally include MJC

1 and/or c-nyc, for col orecgal -cancer ras and/ or APC,

for prostate cancer PSA and/or BRCA 1 and/or BRCA2 or

for ovarian cancer BRCAl and/or BRCA2 and/or CA125 .

There are other preferred enbodi nents in which p53 or

c-erbB2 are not necessarily essential. In the case of

br dEaeTe aFRrmethedhPE phneiBventiignbéssupedt 6@ prokprm a

"p&ﬁﬁifﬁééﬂyﬂﬂ@as@53oﬂnﬂwbi5klm@téht@ﬁbh@”ﬁhrﬁeQrEBElgens

aoE{h8 eoliay s 0cker PRGELiAR oL BESee and g, [
anighgeRhaln cte nEpnahdrest Negl t%ﬁ@?@r iprEn| aaﬁayoacsmng
to atriek ol nRSAL owdl/ Joai s &Y - GO bs 8AG 06 £ BzR@lLtmﬁseaadeBEéht

Pt | d and/ or
a‘““é%‘%z d'?f‘“@ R e A
t?%n%?eCa%Fb@%n%ngPﬁmlﬂﬁKF@eaﬁﬂpﬁ ds.tested
ac¢@rd3m§/tm Eﬁ&?ﬁsa&ﬁ/of 54 dndéntidd- &0 & ahdiation

ESO I and/or BRO; c-erbB2 and c-nmyc with optlonm
p53 and/or MJCl and/or BRCAl and/ or BRCA2 and/ or PSA

anadqd fﬁ%éﬁ%&éna@ﬁégrcgﬁgém fa@éQB@hQBd BREAL-aWi b assay

i ona 53 o C
S T Pt iﬁa%%c9?eaiaybrtﬁmﬁﬂ¥ eaEfsRoath b0y
maBREAu R himptomindha piGn antlitbraMUgsdapndésigoed tpcdetect
at aH 9f BRCALLRGEGE Oha Fiséy $§§te9n”Y@h15H'ﬁ§§>beaﬁélated or

B e case of co can sui t abl
ungiEbed 48 108 SEEFadt 867 T, e B F R rT PR a058y) in the
safe|pawient $38pbad rihuwi adsapsi boul astér bBROUNdmarker

autEGit PSS P8 ARE %é&y@pféﬁn@hméuﬁf:B&Zkéﬂdbﬁbtgilﬁs Rag be

perfbrmeézg%t£5§§&i on QSSfﬁgie patgégg sample.

e e

In a further embodiment, the immunoassay method of the
invention may be used in the selection of an anti-cancer
vaccine for use in a particular patient. In this embodiment
a sample of bodily fluid taken from the patient is tested
using a panel of two or more antigens, each corresponding to
a different tumour marker protein, in order to determine the
relative strength of the patient’s immune response to each
of the different tumour marker proteins. The “strength of
immune response” to a given tumour marker protein or
proteins is indicated by the presence and/or the amount of
cancer-associated autoantibodies specific to that tumour

. marker protein detected using the immunoassay; where

autoantibodies are quantified, the greater the level of
cancer-associated auto-antibodies, the stronger the immune
response. The tumour marker protein or proteins identified
as eliciting the strongest immune response or strong
responses in the patient (i.e. the highest level of
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Such panels might also include CEA or CA19-9. In the

case of prostate cancer suitable panels. could be
w@edoeazaos f or exanple fromthe follow ng: p53 BCTGB3A6/001944

wi th optional BRCAl and/or BRCA2 and/or c-erbB2;

c-erbB2 and PSA with optional p53 and/ or BRCAl and/or

BRCA2; PSMA, PSCA and kal i &B2etns. In the case of

ovari an cancer suitable panels could be selected for

exanpl e fromthe follow ng: p53 and CA125 with

r b
e Ef%ﬁ%n%% o e Er SRRy nHoriaRpaie of
an . apigy CancRin &g greine ey %ﬁ% yosthe | patk@nkase of |ung
cancer suitable panels may be selected from p53 and

| R P QR e MDY TP T o
Rﬁefﬁt% r#f?%em t%f (R b FHBOUR AMaFORRE Hhodhas e ga bkhough
thevmssnyruﬁeparnmmulam&yemsaﬁmlgﬁms diet s viedrposen  Cancer
oo Saenl sap el haat g0l
a“‘??ﬁféﬁ’t%%‘#% t‘é%? r@soﬁ‘n‘?&ﬁf?%’r‘éajdu"f‘?% ht for

dl%ﬂﬂﬂﬁﬂ&i&ﬁGﬁdﬁﬁQﬁﬁegﬁﬂs¢¢p¢xbxazt¥xtr%heonnwemuers have
shdwrefenab| sueaehofat r&i\?&ﬁ&% 4P GAhidepPaprt hSe of a

ted accord S of t nvention and
e PR O S R R e d e S s, Palldnt
sanmR /i dul Ihtihgirefore eepsomible  tTheonalede i thakt so
s:.rﬁﬂ&x&"&liﬂrﬁé:aéé'@twﬂl lEé %A%@WYtﬂé’ruéj@t@Et tra of

Ieast one a nt.i be used
tiflatfiPadfiedii ed U H Faftincfids "Baboers:
biglaegicahaaukang far kikseareiochshi tameganeer el aflee
meﬂl{odlrh[§|t&{%fdl€et m&aw &tsaﬂetéb&{&atéfr@ﬁ on

aut SR B ﬁa%an 3,35l %ﬂn%aasséa?ia#‘sfor a

dl%mrsm@r pﬁﬂcﬁe@r&ﬁs Wmtlblllty, in any disease
which has been shown (or can be shown) to be associated with

autoantibody production.

Other applications.of the method of the invention
include, but are not limited to, detection of autocantibodies
that are biological markers of autoimmune disease, such as
for example rheumatoid arthritis, systemic lupus
erythematous (SLE), primary biliary cirrhosis (PBC),
autoimmune thyroiditis (e.g. Hashimoto’s thyroiditis),
autoimmune gastritis (e.g. pernicious anaemia), autoimmune
adrenalitis (e.g. Addison’s disease), autoimmune
hypoparathyriodism, autoimmune diabetes (e.g. Type 1
diabetes) or myasthenia gravis and screening of patient
sémples for kidney or hepatic disease leading to
insufficiency or failure of either organ, and for screening
of patient samples post-transplantation to detect the
presence of antibodies directed against either the diseased
tissue (which has been left in-situ post-transplantation) or
against the transplanted tissue.
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performed in. parallel on a single patient sanple.. In
a further enbodi nent, the imunoassay nethod of the
W0 povenzdooh nay be used in the sel ection of an BEOI/GB2006/001944

cancer vaccine for use in a particular patient. In

this enbodi mrent a sanple of bodily fluid taken from

the patient is tested using3d panel of two or nore

anti gens, each corresponding to a different tunour

marker protein, in order to determne the relative

St rend Nefcidie &’é’ﬁé@@ttﬁe'fﬁ%ﬁtiéﬁ %‘_&té& @é‘cgtrgé% od

dlfferent tu may ker rot el ns e

n
S0 AT AR o FEAD TR CrOT B ELRY
bOCbrlﬂ efhsid sflrcmh x attamtndﬂjlam eswrpsencevkedéon $hed antibody

is DMt @@r@efcr Ch @b Sch B4l 08N OO &S SREST §hfq
Iﬁﬁtﬂat t nD ker rot$|n detected using the

ma éRJ Sher Y oARE St - uant i fi ed, the

(abrqgmtgctinglth@ﬂtqﬁtcgammieagsbh|atphurallty of different

amcmﬁts:s adt lmoamgémesﬁéémg@rfébesam&&iwnse The
mar k rote protm

(o RS T RS RIS 5F e F ik oty e flagn said

' an@kﬁﬁ@%s%@d|$ﬁ1¢m§¥ﬁﬁgQﬁm %mde t he highest |eve

(c)ofsus oairid kel @slcuFaingr£ dhere Sef eeh€ arhOuhor 6F t §8id

oA B A B A B e

am%mtwﬁna&wQ%lda tiwreerP af®) i -t umour
aut oanti bodi es, al though the -assay Is particularly

“S?f;%%%%rﬁ#;r i HBES SRt Pot Phe O EHETEN B
thedl Redrdayi TeRP nﬁ?kéﬁ‘e?%?t%d@%e‘é%% RYeferer sehseaid

anisimmptbdméd ttyporil' hehe natanint Sofasgeshpi hivadiing between
saSH0§ iacﬂea?n@{ el 16d: By %I‘Jg.fé‘f@n faﬁtl%en

tltratlon approa to detect autoanti es | n patl

conGaiMERtign yseqd helerArey iRt Re t P LR iR Y?‘lja‘t"
ocbsemredirfaudvarngagescwidtr doet ggemed Pyefdnnlobe, ofhe hpresence

lntﬂﬂ ald on anRs m]ﬁ@fcgf 9@& fé&@@méwﬁstﬁ@aanéi en

b|o I.cal ses ot her cancer
RIS 39 R AT 5 16 AT R B Samge
s1gmmxﬁaﬁ|¢mmWeMM|ch serves as a biological marker for.
a

In this aspect of the invention the titration
methodology may be used to evaluate the immune response of a
mammalian subject, and preferably a human subject, to any
foreign substance introduced into said subject.

In one embodiment the foreign substance may be a
therapeutic agent, such as for example a drug or prodrug,
human antibody therapy or vaccine. The method of the
invention may be used to assess whether administration of a
therapeutic agent to a patient triggers an immune response
leading to the production of antibodies specific for an
epitope on the therapeutic agent, or a component of a
delivery vehicle, excipient, carrier etc. administered with
the therapeutic agent.

The precise nature of the therapeutic agent is not
limiting to the invention. In non-limiting embodiments the
method of the invention may be used to assess immune
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di sease state or disease susceptibility, in any

di sease whi ch has been shown (or can b e shown) to be
was®eat@ved Wt h aut oanti body production. O hePCT/GB2006/001944

applications. of the nethod. of the invention include,

but are not Iimted to, detection of autoantibodies

that are biol ogi cal nmarkefs34éf-autoi mune di sease,

such as for exanple rheumatoid arthritis, systemc

| upus erythematous (SLE) , primary bili ary cirrhosis

o8 TS, M, S g

AR HIGR i RO BT |95 ssxretfgetmbmpzéoduced
bldillczﬁasél) agaarttm mnmeaﬂwmﬁwm&wmobsn&w@%@lmeof the
{ : t Is .
T R &nilylﬁit f’éﬁ%&%san‘%f%ls"q? P QIS
ca’?ﬁlseé%%é’q SR NFETH YeTsii¥§%i ency or failure of either
or gam ,orsn dudeniuls canemod imgerodf e irwtthddirqu éshe invention

mayP & dsréw% M Ald on fHd ﬂﬁﬁl&g lfj &L & %on-tar et
anti b dfh irected agai nst elther di sease t ss .
POXTARY 1Pt AeHLiq Rasny %s‘fa‘t‘qﬂaﬁf‘spl Y atPYm) %?99‘3

pordgaimsits tieartty snspinprirethit ipsstie.dih hd urdnnioni stspead
théﬂ?ﬁ:édﬁ&@tég%ht! bRt diha wRldpd A dal ecdddhan

th ant|Q§:dy I n Si‘l?[ﬁg&l q():ﬁ(){g)rlS|%%%bod| f|UId~

thefiapssttad tacy:tzaw:dr}elcgrn m&mwsmtqb@oamm@, sxﬁ dhot
intEEE i) e%ltﬂale&tprddm:mrhqpk %&m&&f&s {®)the host.

{act t he .t.est
ey RAAAAIEE RS Y e e 15 PAmELS ¢ to
Eacgirtdj tedy pu(ny)fzc@tt@an et axmﬁp@itzgpeagemte & richerine
or b@ty/\ﬂﬁn el ity rfmi I dys gt Sa ch aiglﬁeé!ny rwpt(aﬂ&e or

taxpe tt| n%j_g uerag |en a cury vac 1 t_of €§Salgl
Rt D0 ot GBI & S Rladdind DUl e de
sucihpunnn drargfRt gaeifsians nlrmlepie(,a)but Pred gredbl limiged to,
11%1% effocmmm dBmnidifl y el dn tt’ftﬁ‘ f@&&tﬂ&nm&wes

X aded %pﬁso Cﬁ)y;ge?%%éuéqn% &c{h s%ré? (ﬁ i g be V\é/etglcgjyne tags

etc.

In another embodiment of this aspect of the invention,
the foreign substance may be an infectious agent, such as
fungus, bacteria, virus or parasite.

The invention will be further understood with reference

to the following non-limiting experimental examples:

Example 1 - general protocol for titration of antigen in an
autoantibody assay

Samples of (biotinylated) tumour marker antigens may be
prepared by recombinant expression, following analogous
methods to those described in WO 99/58978.

Briefly, cDNAs encoding the marker antigens of interest were
cloned into the pET21 vector (Invitrogen) which has been
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said anti body. and said antigen at each different

anti gen concentration used, in other words the
w@eiobaatods/e. val ues observed for a particul ar BCL/GHeIv6/001944

Preferably, the presence in the test sanple of

anti body reactive with t h e antigen used in the assay

is indicated by a general ty3%-shaped or signoida

curve. In this aspect of the invention the titration

nmet hodol ogy may be used to eval uate the i mune

mo%féﬂ&fsﬁ cgnéb@@ngaﬁi 1ﬁuPé§C %2$d6ﬁﬂf£§ %¥ @ag to aid

uman_ su o any forel ance
inipyot e %ﬁ%@%]%%tt ?neﬁmﬁe%ﬂ%@dpﬁ%ﬁ$l$he TB?eF@ﬁultlng
c 1endrs tare eyrmwn bin aa t det giel | sa@genial Slg@@t ageldr (in
: t
i @iﬁ?évacc%l o fié‘g) tigé Oxg‘éHﬁeri‘é‘”gﬂ?é‘& 408 a%w@ﬁ@ga 8h4d the
expregred vafé‘i%?n%d?ﬁ%%ﬁ%@ i GHe OF 1%%&%%%? caggemty
colwnes peii-entap s | gyensrahal hyneea t bslpba seroe adihagsham,

fol NG HP cﬁﬁﬂﬁfﬁbéﬁréPtéqggé@§c59§g'fTﬁefgﬁ%?@ssgatQR€1§ens

nent

on the ther ut
Ve CIAE US| B i TPS15 | 17 RREORBHA LR JPRk EAT vATH ERE
vmhiar%eartpmm@tprdmlrprwwmtwesm -PAEBE, western

bidt Pl $a agedt qhSnPPtatddl b4 NG Qo tHELAYENt I ON, in
non-limting enbodi nents the nmethod of the Tnvention

- may be used to assess i mMmuneresponse to synthetic

The medaiofe ceprrohalk al $ yereyrvesiesubstances, cloned

cDNIE Wit d1y DECLT Timen @deSYihdatisadhy PIOEUEeEag sequences)
bi ol ogi cal -agents, or any conbinati,on of two or nore

of the foregoing, optionally in conbination with
excipients, carriers or delivery vehicles . - In one

Gent i a @rdash o Niuriber et Mo th Ghudiher | G efd 108y NBYNRE are

W??ﬁLR? assess the i mune response to a non- target
as (o) "
portion of a therapeutic agent or vaccine. By "non-
target” portion is nmeant a conponent part of the
psAdBoUE % ed t herapeuti c agent or vaccine which, in

&j;he c\?qs(%({g a therapeutic agent, does not contribute
ec 0 therapeutic activity or, in the case of a
EC%C(:HEH%;Y ) iextygcellular domain: "M11730

NY-ESO: NM 001327

BRCA2: U43746

BRCAl delta 9-10: NM 007302

1. Antigens and VOL (negative control) were diluted to
appropriate concentrations in 0.1 M carbonate buffer then
diluted serially to form a semi-log titration range (see
table 1). Antigen dilutions were dispensed at 50pl/well
into the rows of a Falcon micotitre plate according to plate
layout using an electronic multi-channel pipette. Plates
were covered and stored at 4°C for 48 h.

2. Plates were washed once in PBS + 0.1% tween 20 using an
automated plate washer then tapped dry on tissue paper.



10

15

20

25

30

35

intended to elicit production of antibodies in the
host. The non- target portion nmay be present, for
wex@npteps to facilitate purification of the thRPCHOEB06001944
agent or vaccine or may be designed to assist with
delivery, uptake or targeting of the therapeutic
.agent/vaccine . . Exanples3géof such "non-target”
portions include, but are not limted. to, linkers or
makers commonly attached to reconbi nant |y expressed
pol ypept.i d S ioti.n.lahels .. histidine tags
3. et cﬁale%sar‘{gg‘%ee%ﬁg oeaé) e issa]a%ple%?ud%%%%lggbuffer
(HSByw RS on,0 54k NadtleigrP sk stagria gt R0 <3 firek? | fris one
howg&y urfligh wepfimglistobagder (Sond IdSrafePalnsd (1 E€) .
The invention wll be further understood wth
reference to the followi ng non- limiting experinental
4. ex AW SIBWRARA dere fHHiedr s drand tdhtverd
1/ 100 ani iHgm dth roraweagnt | body assay. Sanpl es of
(biotinylated) tunmour marker -anti gens may be prepared
by reconbi nant expression, follow ng anal ogous net hods -
5. t o RIRTRS avexq it s i b dranmed, Ay | | S S pRARAper .
Eacnchdiutged heeman keempls ivensdiofpendesi est ik we bhetnto
all't)']v&&f§1$>fﬁ)'%-d‘;?e1 r&’i%cﬂé’cfieéfaé‘&fa{é@e\fgiﬂ@'éb dBSctronic multi-

eennod

gl (ke S AU e RO

HSBfend eSidgansed |iones apmrapoiete wel suiclhldatbact bra bl

p1dtest Goldtdd dnstdisi A badh@dted 118 DRSS &id@r | ¥8eFhom
and,d%Pa ured and the expressed antigens recovered via

temp it (%ﬂﬁ%ﬂ%gaffinity colums (Hi-trap, commercially
avai |l abl e from Anersham follow ng manufacturer's

6. b foapwls)t;epﬁhq:lea%&s_esvf@pe a/gaérgaetm%hi:tﬁé ecixﬁef%twfieﬁs@w 0.1%
ialysis in appropriate buffer an e vield o
et AL T b T BRI S, Tt fhped iy on
tisgue BE®X and guantitated prior to storage. The
negative control VOL is enpty vector (i.e. no cloned

7. oqE e RO e N L TR dpbErhypan 1o
(Tardedaat, Q@ in HSB) was dispensed at 50 pl/well into
all wells of the microtitre plate. HRP-conjugated rabbit
anti-mouse Ig (1/1000 in HSB) was dispensed into control
wells containing anti-antigen antibody. Plates were then
incubated at room temp for 1 hour with shaking.

8. Plates were washed as in step 6.
9. Pre-prepared TMB substrate was added at 50ul/well and
plate incubated on bench for 10 min. Plates were gently

tapped to mix.

10. Optical density of wells was determined at 650 nm using
a standard plate reader protocol.

Table 1: standard plate layouts

P53 plates.
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VOL (negative control) were diluted to appropriate
concentrations in 0.1 M carbonate buffer then dil uted
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H carbonate carbonate carbonate carbonate
buffer buffer buffer buffer

Example 2 - detection of autoantibodies in primary breast

cancer

The following data were obtained from a pilot study to

assess the sensitivity and reproducibility of a panel of

titration autoantibody assays in primary breast cancer

(PBC) .

The study included serum from 17 women with no

evidence of cancer and pre-operative serum samples from 20

women with primary breast cancer.

were age matched.

Normal and cancer samples

One normal and three cancer samples had
to be removed from the study because they showed evidence of
anti-biotin antibody responses and therefore could not be
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anti-nouse Ig (1/1000 in HSB) was dispensed into

control wells containing anti -antigen anti body.
web@baesower e t hen i ncubated at roomtenp for 1PEDGB2006/001944

with shaking. 8 . Plates were washed as in step 6 . 9

. Pre-prepared TMB substrate was added at 50m /wel |

and plate incubated on benci® for 10 nmin. Plates were

gently tapped to mx. 10. Optical density of wells was

determ ned at 650 nmusing a standard pl ate reader

oAU v G B
APEA AR 1o e quﬁﬁ%pm S CHOURE 7 1 9RWSIPP an

immgenea MeSTEOIBISt @igeehsfty dmatipi) ot study to assess the
sensitivity and reproduci bility of a panel of

titration autoantilbody assays..in primary breast cancet‘.
e gy el SR R, RS e SAared (Rn in
exagplgedc a1sgimS dritse e qyre Rifor at-inge s eNlnBamiplaryd BRCA2

from20 wonen with primary breast cancer. Nornal and

: cer e r t ched. e normal_and three. -
rigiRC e VTN SRS U T oA s e Kffigen
titgacdede IFFFRY JRFeFas it mea pireams3 mtﬁtqaﬂ@qu}mﬁf in
serf@spoNIeTaanbd have! areitc alHad ganicdiegsaeisatd disddigud he

13 ] f . |6 9 ;
L7 e Ry ' T Y AR Y S

chagg&testi SHist istImHélads SAyritadutardassd i eidedrier fde o
nedglaitd vier @icatadolgi WL .1 N BX afguparl dedi NG dhen aidongensormal
1A dETTY g N% FHOde) YR b HP G SS
““of “curvés ~obtai ned ﬁhen e antigen titration assay
bingdagd&y the fesfur@ isiFm o dhe Rsfadsi e GiRL 4 t
can be seen that the cancer patient's serum 17766(C)

B T LS Dol dhe Pt den ey
(65088 &R 550 SR COVGR® (67 StomRiriSsth MeB i orifee o
binddmyaltd radieyirchge tivES@sth ()l dok.)not Thevencrnal ratt oot £
wasC WM& {1%ted as the 95th percentile (mean + 2 standard
deviations) of the normal group. This is shown as the
dotted line in Figure 2, in which anti-p53 autoantibody
levels in normal individuals are compared with cancer
patients. It can be seen that the cancer group show
generally higher autoantibody levels and also have a greater

proportion of individuals with levels above cut-off.

The panel consisted of four antigens; p53, c-myc, NY-ESO-1
and BRCA2. The sensitivity of the individual assays is
given in table 2 along with the combined sensitivity of the
panel of four antigens in the detection of primary breast
cancer (63%).

P53 c-myc NY-ESO-1 BRCA2 Panel

6/17 (35%) 5/17 (29%) [4/17 (24%) |4/17 (24%) 63%

Table 2: Sensitivity of the antigen titration autoantibody
assay. Autoantibodies against four different antigens were
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binding to the test antigen or the negative control.
Aut oanti body | evels were expressed as the optica
wa@lensiltzepog 650nn) due to binding to the test anPCTyEB2006/001944

m nus that due to binding to the negative contro

(vaL) . The normal cut-off was cal culated as the 95th
percentile (nean + 2 st andard devi ations) of the

normal group. This is shown as the dotted line in

Figure 2 , in which anti-p53 autoanti body levels in

me AOE P& amaluhéu@bﬁb@ﬁ@dcsaﬁgieﬂvmtyhoﬁaeﬁer gakihents

e s t ancer eneral
cajeufifedt SGHE:oRR PUEIFVERS dRBERREDRY A5 RRRR ¥
St%ﬁé%%ﬁt@%ﬁl%¥l?ﬂ§|Qﬁdghﬁsnﬂrmﬁllé%@P%ea§©Ve cinddviduals
witdheapahabicobsi ahetdboflyf sespanttgensrePbRc1GdBiCas not

capBESQ ¢ 200. BRCA2, . The sensitivity of the individual

ssays Is given in tfable 2 along with the conbi ned
sensitivity of the panel of four antigens in the
Indetdet oo afsessnehytherast sancehe (H8%puremehtes dbtained.
us§ﬁ§8¢ﬁéV&$ar££1% ea99553ﬁ91553§aagggyayéeén%eg9§&uc1b1e,
as

Aut oant 1 bodi_ es agal nst tour er en
asv%Y%ﬁ%%E%r%%raﬂaﬂ%ﬂeOEo +%%d5%@ﬂ§¢F¢v¢%ysoﬁnéhéhﬁaﬁgsults
areadivoimat Bnl. tdoie 03 f | Bnedssagreasadeahafiedoabenean + 2

ndi vidual s with_anti-biotin anti <M §5P0 we

of AR et %o?a%%p%alﬁoawa SSEUREHES PAPoldarify and 88%
(146A5@s simberémst orancert sempbesur enent s obt ai ned usi ng

the titrati on autaoantibody assay were reproducible,

assays were perforned on three separate days and the

results are shown-in table 3 . An .assay was deened to

be reproduci®® if all three results agreBun

Reproduci bility of nmeasurenents nmade on normal serum

se

e éﬁﬁ%&ﬂh&eyfa&19n§h9£%tP@s89£§3$%fégale ﬁ@ﬁrodu01blllty

Nan%ﬁ%949@A15/ ) ang 88% (14/ Sin bregst c ncer .
Run 'Run rmals B B 18017 17733 + = -
18018 17734 AB + - -
18017 - + + 17733 + - -
18018 - - - 17734 AB  + - -
18019 - - - 17735 - - -
18020 - - - 17742 + + +
18021 - - - 17743 + + +
18047 - - - 17744 + + +
18048 AB + - + 17755 - + -
18049 - - - 17756 - - -
18050 ND - - 17757 - - -
18051 - - - 17758 ND - -
18052 - - - 17759 + + +
18053 - - - 17766 + + +
18054 - - - 17774 - - -
18055 - - - 17775 AB + + -
18056 - - - 17776 - - -
18057 - - - 17777 - - ND
18058 - - - ' 17796 - - -
17797 AB + - -
17832 + + +

17450 - - -
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18019 17735 - - - 18020 17742 + + + 18021 17743 + + +
18047 17744 + + + 18048 AB 17755 - + - 18049 17756 - -

WO 280200ND 17757 - - - 18051 17758 ND - - 180BQI/GB26/001944
+ + + 18053 17766 + + + 18054 17774 - - - 18055 17775
AB + + - 18056 17776 - - - 18057 17777 - - N 18058
17796 - - - 17797 AB + - - 404832 + + + 17450 _Table

3 : Reproducibility of the antigen titration assay for

p53 aut oanti bodi es. Assays were perforned on three

separate days (Runs A, B and C) on serum sanpl es

frompatients with primary breast cancer (PBC) or

normal .controls. Cut-off levels were calculated on a
Tabda 13 bRspraamaidan ity of alarghilyemit tsatwion h€ssay for

t
p532\%r er?g}qo@fgdgﬁ%gnt |A%a§f§g$e§:rs1t |Egg§%5response aﬂégmﬁ%rate
days( s Be Bk IRP (IRFYW SRS SHP™ Rafetents with
prissay bressteemetdn (EBQ)emw duninidle. acfnta:fcblst hreeut-off

I i+t
1ev|re% v}e%ueg%rsaq\?gls a&%’% Q%g/ 12Jial 3 I9‘{1e PB at | enT 52 standard
Sgicne ff &l $am é‘ﬁq on 2% Y i Jo‘b‘éﬁ\é’sduals

thatn shongde &rvceiermﬁalqﬁlam aintaithoianitirh Gyt Hiesjponsesponse and
whatf i thot Y IGRNS NP bpchdprleddnt sy | frha9 an

o, Heatd 10 e e e B T

agreed. Reproducibility of the normal individuals was 94%
(15/16) and the PBC patients was 88% (14/16).

Example 3 - detection of autoantibodies in lung cancer

Analysis of autoantibody responses against 2 antigens (p53
and NY-ESO) in a pilot lung cancer study (10 normal and 9
lung cancer plasma) revealed a detection rate of 78% (Figure
3).

The assay was carried out according to the general protocol
of example 1, except that plasma samples were used instead
of serum.

Positive patient samples exhibited sigmoidal titration
curves similar to that shown in Figure 1. Figure 3 shows a
comparison of p53 and NY-ESO autoantibody levels in normal
individuals and patients with lung cancer as measured using
the antigen titration assay. Normal cut-offs were
calculated as the mean plus 2 standard deviations of the
normal population.

Example 4 - Additional titration curves

The following additional titration curves were all generated
in assays based on the general methodology described in
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The assay was carried out according to the general
protocol of exanple 1 , except that plasna sanples
wowee/1u®erl | nst ead of serum Positive patient BEIPB2®6/001944
exhi bited signoidal titration -curves simlar to that
shown in Figure 1 . Figure 3 shows a conparison of p53
and NY- ESO aut oanti body lewel s-in nornmal individuals
and patients with lung cancer as neasured using the
antigen titration assay. Normal cut-offs were

ul.at e U d i.atlons
e ot o A e s, WAl i 82 e
approacht MRy QF P Rd fté? |Olﬁm€gtlamj|qﬁ chadraxienteon
diffemess: mrta@ds,ganercmméﬂeh@ Q?E%bd)ﬂ.}ﬁ h€luids and

2
in regﬂ# gﬂbate that l?[%tratlon curve apdgg%c% Ofy

canger, pﬁqde@-]ts& détléﬁqwebftf@ Bantags Qff fiileg dpgthod “of
theasnitvgens on nndidifssriejuitsgipasy dfetdwatin y fius dsamwdd fal se”

posdicfifRr eRisdirgease (exenplified by different types of
cancer) and also illustrate the advantage of the

nmet hod of the -invention in distinguishing between
Figuneud' sdows’ fraltderaidgin iomrveesfidnt sletfiiaiuran boshows a

auttdatrftelﬁddaﬁe%ura‘é%.lfr%rt ﬁcéﬂ@'hﬁfEs%}‘tl%'H 'MBF@ of asc:.tes

el A BarIRn R SeAm oy o Y dptient

wasnds sitest drth fiounsumptndro tprqetusthu cartaardairiaodioss esgainst

c_ng.gai nst c-nmyc . Figure 5 shows a titration curve for
etection of autoantibodi es agai nst BRCAI, BRCA2 and
HER2 in a sanple of serumfroma patient with breast

Figoaecdr shewst &l titeatdiommunve diqm)deteRitgiare & shows a

autUahrt?l‘lddalef‘sU rag%lfrwt et @Rz aHPaHEDod %§ sample of

ser g}afl}cm %.2 | eeaOf serum f ré)g oma 111
W Rng eatasrt Hil Preh S ool i Sapona 1

sitpot. to produce aut oant| bodi es agai nst p53 or c-nyc.
Figure 7 shows a titration curve for detection of

Figure 6 shows a titration curve for detection of
autoantibodies against NY-ESO in a sample of serum from a .
patient with lung cancer. This patient was tested but found
not to produce autoantibodies against p53 or c-myc.

Figure 7 shows a titration curve for detection of
autoantibodies against NY-ESO and p53 in a sample of serum
from a patient with lung cancer. This patient was tested
but found not to produce autoantibodies against c-myc.

Figures 8(a) and 8(b) illustrate the results on two
independent titration assays for autoantibodies against p53,
c-myc and NY-ESO-1 in samples of serum from a “normal”
subject (i.e. an individual with no evidence of cancer). In
the assay shown in Figure 8(a) a flat line is observed with
increasing amounts of antigen, indicating that the serum
sample does not contain autoantibodies to any of the tested
antigens. When a second aliquot of the same patient serum
sample was tested again using the same assay methodology the
assay failed producing the anomalous results shown in Figure
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aut oant i bodi es agai nst NY-ESO and p53 in a sanple of
serumfroma patient with lung cancer. This patient
woer®etiz®ved but found not to produce autoanti bPCi/6€82006/001944
agai nst c-nyc. Figures 8 (a) and 8 (b) illustrate the
results on two i ndependent titration assays for
aut oanti bodi es agai nst p5342-ryc and NY-ESO- 1 in
sanpl es of serumfroma "normal" subject (i.e. an
i ndi vidual with no evidence of cancer) . In the assay
ho in _Ei ( Y d w th
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posabtivgeast iBens ap@ptsu@ulvar ag&taayemessﬁ@msaunmﬂattﬁﬁjulafs
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en a pos result is indicated. by
lncfﬁgfggslﬁg Sl@hgﬁ%gﬁi K189 e concentration of
antigen increases, i.e. atitrating signal. Figures 10

Fighksand (&) Gk ilol (19t Ralesthe tet idnel Yatdfl itdie dmugy i on
1nv.|ra?1td| 2l %?‘é'l%%lg%aﬁ%&l% PR e Qe ity %Sesag!bqlses

oant a speciticC antl
and; (| ¥ue "mauEeantibediege s as§w§1§a@p|aé§1aers e(rlurﬁ f rfom
tumdug! mairkald)y nahmthelemazsaylj esimplere dfesdeadinf Ardnhes

cliﬂ&%ﬁ%ﬂ%enormal human‘subject were tested for the presence
of autoantibodies using biotinylated antigens BRCA2, HER2,
c-myc and NY-ESO-1, non-biotinylated BRCAl and control
expression products of the "empty" vector VOL, which encodes
the biotin tag but no additional antigen. The tested
individual exhibits a titrating response to both
biotinylated antigens and to the empty vector VOL, which is
effectively biotin alone, but no response to the non-
biotinylated antigen BRCAl, indicating that the "positive”
results with the biotinylated markers are in fact due to the
presence of anti-biotin antibodies in this individual.
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of aut oanti bodi es using biotinylated anti gens BRCA2,
HER2, c-myc and NY-ESO- 1, non-biotinylated BRCAI and
w@ oovbnadooexpr essi on products of the "enpty" veR€DGBMDE/001944
whi ch encodes the biotin tag but no additional
antigen. The tested individual exhibits a titrating
response to both biotinyl-at4€d -anti gens and to the
enpty vector VOL, which is effectively biotin al one,
but no response to the nonbiotinylated antigen BRCAl,

Exam ibcét'”%n H?%l%h%f Q%@ eﬁgltfaigﬂlgﬁ&tébéé¥%1c1t¥

k:’ Ul 1 Ilyl al cu 1rail r\CIb al I actl UucT 1O 11T

measuAemle;nsl sof the sensitivity and speci f| city of

antigen titration assays conpared with single point
measyr enent, Aut oanti body ( AAb) neasurenents were
AutB@PFEJPF?Qéf dﬁ%oweﬂﬁ%%f*’eﬁﬁr PeFtOIet i 00 women

withPBEimamg BGreasterancelr NEBEYI dendcaoofwamdri gniasdt no
ev1aéﬁ@@38fu§1'aﬁg.g@i%htﬂ: w%eta's*er Al gftcm%d B4 on

sSuri.n a sin e Concel’]t ra i On anti gen
met PRy B Py MeRSEL GG d 1 e CORESTETALET G AREigen

(1oug/¢5mﬂn)st hoGabdee showingekodiréall e:ompax(icaqmruﬁ drheofcwo
methBfs- 8§88Sishiowint be@lout:he -titration AAb assay with a
neasurenent at a single antigen concentration in PBC
- Antigen Single point Titration assay p53 17.5% 18. 9%

Tabdemgc €0RPRZsOW NY- EBE e iTivAE Y0 BiBRO& G B%ion AAbL

assagz WY HERZ M3 s (Yeede @MU s1859% Ja%t&%e?ar&%nc(&ftx%tlon
?gg) 54.6% 62. 2% Table 5 . Conparison of the

Cificity of the titration AAb assay with a
neasurenent at a single antigen concentration in

A Tedn Wonen.  Ant isaeiy18l palietpoi nt Ti tiiaddai b Sadkay

P53 17.5% 18.9%
c-myc 6.2% 22.9%
NY-ESO-1 24.7% 25.0%
BRCAZ2 20.6% 31.3%
HER2 23.7% 25.0%
MUC1 18.5% 19.8%
Panel (of 6 Ags) 54.6% 62.2%

Table 5. Comparison of the specificity of the titration AADb
assay with a measurement at a single antigen concentration
in normal women.

Antigen Single point Titration assay
p53 93.8% 97.3%
c-myc 93.8% 94.6%
NY-ESO-1 90.0% 93.3%
BRCA2 90.0% - 94.6%
HER2 91.3% 95.9%
MUC1 92.5% 95.9%
Panel (of 6 Ags) 71.3% 78.4%
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P 53 93.8% 97.3% c-nyc 93. 8% 94. 6% NY- ESO- 1 90. 0%
93. 3% BRCA2 90. 0% 94. 6% HER2 91. 3% 95. 9% MJCl 92. 5%
wO09edeel (of 6 ALss ) 71.3% 78.4% t can bePGE6B2006/001944
that by using several points on the antigen titration
curve, both a higher sensitivity and specificity were
obt ai ned conpared with a si4fgle point neasurenent.
Exanple 6 - Potential Reasons for higher sensitivity
and specificity with antigen titration assay Wthout
It Q%.'nn%eb%'éz@agl *i’;‘l’latth Yos ilof SRARRIG2 Yo ﬁﬁ;‘bs'd:i'?rtﬁ’xé N&{€igen

a nunb asons or the Qbserved hi
eit3 et a0 e ok & ey (bt GISEiy AN Rge ficity
wer&npibgennl&d compatred, With R gumllalmm e U nts.
of AAb analysis of. serumfroma patient with prirrary

Exafip 18 Ca%p%\ep&\P%? AL EL I o VG AN and

A2 B B Y B v 9 T | xR v i By g

Spe@érf@ﬂgltﬁfaﬁﬂé-th mthwrsmw Agsayi trati on curve

di ps at high antigen |evels (NY-ESOI curve) . This is ...
b n e I f
wichoft R RRAERS, PRSI e, RS SRl dend fepove
arepéit m@ﬁ@%lﬂrd Iﬁé\ﬁé’%@@%l%loﬁqsﬁv@ﬁ ﬁ”e‘@’tﬁli/esmc‘t‘#wlty
and eepedt ivd thiY-iRS@r adg=gantidiedites witlidah fastt ihelted.
is clearly a positive response.. (ii) Figure 12 shows
the analysis of serumfrom a nor nal i ndi vi dual, also

()usi RGIUT e EHINT e FRFULEMRE ARP NOEE(STS qhi serum

];1' gwmndwmiaiteavmh qﬁfﬂﬁryﬂﬁbﬁaihecap@ércahaﬁ) 1|.'1]sa_ng
av | 0 1 C

the BRoa THe B4 e R |%%é1eﬁr%aéséubr Shett [P ThEs case
p53)°qréc%ﬂﬁ1fatte’cprf'o aTIp%w%bl‘,tés O%t’féﬁ%e nedati ¥

contgame (QA4A9s .tHI tsitpradime scwardal dipy dt ghigkashbigen

Tmfﬁéﬁ@%%‘%Nfﬁﬁégll curve) . This is a commonly
observed phenomenon in immunochemistry. If a single
point measurement at 10 pg/ml were used, this patient
would have been classified as negative with respect
to NY-ESO-1 autoantibodies when in fact there is
clearly a positive response.

(ii) Figure 12 shows the analysis of serum from a normal
individual, also using titrated antigen p53, c-myc
and NY-ESO-1. This figure demonstrates an affect
which the applicants have observed in approximately
10% of assays in which the baseline of the antigen
measurement (in this case p53) is shifted to a level
above that of the negative control (VOL). This
produces a falsely high reading. This type of result
is easily identifiable with the titration assay, but
would be invisible in a set of single point assays.
This would result in reduced specificity due to these
false positives (see Table 5).

(iii) As discussed in Example 4, the antigens that are used
in the Titration AAb Assay have a biotin tag that can
be used in purification of the protein. However, it
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is easily identifiable with the titration assay, but
woul d be invisible in a set of single 'point assays.
wabios/12¢008 d result in reduced specificity due POI/GB2®e6/001944

fal se positives (see Table 5 ) . (iii) As discussed in
Exanple 4 , the antigens that are used in the

Titration AAb Assay have--a4hotin tag that can be used

in purification of the protein. However, itis known

t hat approxinately 10% of the popul ation produce an

I PR el 5 VI B e
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mﬂlfggy tiwv
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be r J;ffe ﬁ%ﬂrég Vi Wer%.%%%@ FREYR 3S a

for rwttrong)\/aaambody mespoEe pmitsassay negatised,

t he- ccﬁ{ﬁfolb' Qfdzh (mdﬂ safwlﬁl@@{ngfa@é&} ' ”%x?é.l-'}éd

fromtrue, ponses trat|on o
| nor et WA oo STk 37 (TR ORe SHApa Wik the
Wi t essEaumnt ithda | forweth. nddsreresment 5E ver eipeté opokut
i n tézms Yeedd) 8 AUWHE HODAIM S BXPRELPBAISys T88uld not
flr %@g%u5| the :%End rd format in ich the
: SSE CH ISP TP | og
tltratlon from10 ng/ m domn to 0.01 ng/m . After
ExalfipQeKi7ng, peabw@t re@s odddad iderdalidtdediy iafivi dih Ji00.

antlrg];etnh% i l-O'nhtChleUppl atdvempﬁre coat % Lrtvl\gtfr}haml gen at

S Ll
concetit I att Y uuu u.l Her——-ock ng,

serum was added in a sen1-|og titration range froma

Aab kU eehth ierb) ruedl 1 tva)  A0s The 1S harisce

h e y ca T
Sepa(}ralt %ﬁg g.?' b%g’%nown ’I%\I% Egi%g%l t1ve Sflglrg q%’f asntcf‘ nal\or
forwerte izs yhjel &henglaiten vess mtﬁ%mm@nwg@ FBC aarﬁfsml—
1og1@1$e1aa1fom01ftrw mel pigienlvicduad $o olha n@s/uilt S dAfrer

blo%ﬁl‘i\f‘@ : nV l”%ﬁ.@ B'%t Wt a'EalgI %lq.utl%%n%él ltfy 1QZTO .AAt?[n the
second,” the plates were coated with antigen at a

concentration .of 3 pg/ml and after blocking,. serum was added
in a semi-log titration range from a dilution of 1 in 10
down to 1 in 10,000. The methods for the remainder of the
assays were identical. Two pools of serum known to be

positive for p53 and c-myc were assayed along with 8 sera
from women with PBC and 10 sera from normal individuals.
The results are shown in table 6 below.

Table 6. Sensitivity of AAb assays involving titration of
antigen compared with those involving titration of serum.
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antigen conpared with those involving titration of
serum Antigen Serum Antigen Serum Antigen Serum PBC
wWR2B6p290&8- nyc c-nyc BRCA2 BRCA2 p53 +ve ++ ++RCHEB2096/001944

c-nyc +ve - - + + - - 17179 +++ +++ +++ +++ ++ + 19451
+ ++ - - - - " 18237 ++ ++ - ++ + + 18489 - - + 19510
- - - - - -19190 + - - - #6++ 18610 + - + + - - 18458
+ - + - - - positivity 70% 40% 60% 50% 40% 20% It can
.be seen that the assay format involving titration of
antlgen nDre Sensit1|ve L nan. tne nat |nv0|V|ng
tltsgqat} gg%ru rugl, o ABEIeM o ¢ Wé’l"b Serum
ve we’?é‘ det eB?%d [oySB¥Eh f Giith s erBﬁBﬁ%

bflve In the an%igntlﬁratlo assay Wer e i}
ﬁ%ﬁ not detected fn fhe serum tifration assay.
Ve _@pnlvlyoemmngegpy he_serum
t|g§4% ion fqrmat |§+du- to the |nheren . non-speci fig
bi nghspg bf gerumat, hi gh copcent ragi on. Tms causes 9
eYgdggOf | bi nding to_thg prqteins even fin normal |

sa m+18s [ see Figure_14)[ , which el evaties t.he nornm
cutg@pf falue with subslequent reduction in

sengdibi VI ty.. The speciflicity was also |reduced in the
Sefgysgt i fratd on format (BRCAZ = 90./() clonpared with tHe
antigen ki ' ¢ '

I @bsifay S

serun-fx

pati ent was found to be p03|t|ve for auto ant| bod| es
agai nst p53 and c-nyc but negative for auto-antibodies

Te 333 B s%%%%h%eghteh%s%rag %%%Htt &Hx}o%r g:l%ftltJ}‘F of

I.nventl on was us aut o -an
antiged e SGtE] SFRCHti Ve §@P@mt e format 1nvolv1ng

titration of serum. Samples that were strongly positive
were detected by both formats, however weak positives in the
antigen titration assay were generally not detected in the

serum titration assay.

The lower sensitivity demonstrated by the serum titration
format is due to the inherent non-specific binding of serum
at high concentration. This causes a level of binding to
the proteins even in normal samples (see Figure 14), which
elevates the normal cut-off value with subsequent reduction
in sensitivity. The specificity was also reduced in the-
serum titration format (BRCA2 = 90%) compared with the
antigen titration format (BRCA2 = 100%).

Figure 15 reflects the experiments shown in Figure 4 but
with serum from a patient with primary breast cancer. The
patient was found to be positive for auto-antibodies against
p53 and c-myc but negative for auto-antibodies against BRCA2
when the antigen titration method of the invention was used.
However, when auto-antibodies were measured within a serum
titration range no auto-antibodies were detected (see Table
6). This is due to the non-specific binding exhibited by
serum at high concentrations (demonstrated by the high level
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titration range no auto- antibodies were detected (see

Table 6 ) . This is due to the non-specific binding
wextsh2doegsl by serum at hi gh concentrations PCT/GB2006/001944

(denonstrated by the high | evel of binding to the

negative control protein (VOL) ) which masks signals

due to specific auto-anti-bédy -bi ndi ng. The consequence

is that with serumdilution the assay coul d desi ghate

a patient with primary breast cancer, negative. Since

of Eﬁﬂﬁ# 9" LEY tﬁeT?]xlégaEﬁ.%' bt | %S?ﬁtir nURRRSIY V(%LJS )‘c I&h
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off levels thereby decreasing sensitivity.
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o A s

anti body and said antigen, (c) plotting or calculating
a curve of the anpbunt of said specific binding versus
wo bmcamoeht of antigen for each anmount of anti BENGBI@®E/001944
in step (a) and (d) determ ning the presence or
absence of said disease state or disease
susceptibility based upon-té® anmount of specific
bi ndi ng between said anti body and said antigen at each
different antigen concentration used. 2 . The nethod
cl%§m§lain11 wherein the presence or absence of said
ase state or disease susceptibility is determ ned
based upon the collective val ues of the amount of
1. specinfdthdd i rpdfertiald & hﬁﬂﬁé@@t?ﬁmc@ﬁtdﬁém

su ﬁ%%lf%ﬁy fﬁeé“ﬂJMMEfﬁﬁﬁﬂéﬂ ﬁrhﬁi f%ém g?ate

rern sence, or senc sal di se

detsctd ¥ b i ye§2E oeé“&]rﬁ rf‘éa“W%Jc?%eﬁ‘u‘?%d ily
fluikke qmgmt s 1. tmenn{ac]) L drorsuldee gy egdenoei of sad d eanet Hhdgy is a

bl(%io %%qdrng:rﬁxgw d'l%é‘ldfé}éée/sﬁee|4sntaf Té;e%frrteﬂi body 1| go;ﬁi " .
su ﬁiﬁ%ﬁﬁﬁﬁ%kfﬁﬁ%ﬂqéﬁpqu]QPRﬁﬁﬁﬁﬂgnarker protein. 5
(2)THenhetcdoihg crordli teptt Gapimlian Wil Wihex @y Tntdiet tntogen i s

A1 £ A ETRU la o BUTk CFE QeI dhOf g Eﬁéﬂ@ﬂﬁ CEdF aéﬁ'f@tal?ilbody,

coording te clalmd g

antgihpgy aE@?FsalpB:antrmn,BRCAl BRCA2, APC, HER2 PSA
(c)C'afa‘Lot%Jsﬁg ®r I\«E&l&&@dtuﬁg = &A% diSMhe RtuntERSRBa s

ker.at | recoverl kal |l i krein, .an_anngxin FP,
soegifs Honnd SRR ng e [ un B BINERE ol
amqustth ®f @fntdlgﬁrbnksaﬁ Jcn #tap 4(alo @8d n the di agn05| s,

(dﬂ”d&ﬁé%ﬁﬁhﬂﬂg'ﬂﬂétp¥éééhé§ SAende oftSsead dfeease

e N0 Ao Al MR HLChA TR 10.6 LSRN Dadhe o

popu atlon (e} asynp ]
spedidse ugidEas heneen esamd iatridenadby andeaid antigen at
eadie @l fREfh tC aitSiigenhsrtdh e Ssolsesd 1 o be tested

usi ng
2. The method of claim 1 wherein the presence or absence
of said disease state or disease susceptibility is.
determined based upon the collective values of the amount of
specific binding for all the antigen concentrations tested.

3. The method as claimed in claim 1 or 2 wherein the
presence or absence of said disease state or disease
susceptibility is determined by screening the plot of step
(c) for the presence of a generally S-shaped or sigmoidal
curve

4. The method according to any preceding claim wherein the
antibody is an autoantibody specific for a tumour marker
protein.

5. The method according to claim 4 wherein the antigen is
a tumour marker protein or an antigenic fragment or epitope
thereof.
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the nethod are sanples of bodily fluid taken fromthe
subj ects, and wherei n subjects having an el evat ed

wo ewel126008 aut oant i bodi es, as conpared t o nor mePCT/GBRI06/001944
i ndividuals, are identified as being at risk of
devel opi ng cancer. 9 . Use of the nethod of any one of
clains 4 to 6 in detectinmg4®ariy neoplastic or early
car ci nogeni ¢ change in an asynptomati c human subj ect,
wherein the sanple to be tested using the nmethod is a

Sa@REem@ERgedhEEOEEE g Eﬂk% aﬂﬁ”@ %?% Rffbur

erein t gr esence eva e eve

markeroRACEEH &8, MES e o MY: 5Féd Fb"ﬁ%%nﬁiRgbnﬁﬁﬁ' ras, BRCAL,
BRCAQJi APdWaHER2], sPEAkeCEAs @Aliondi,c avi-w@eoofl ,edr-5y, CAGE,

Psmﬁeo@ls@%t' ﬁ ehmeag| }éy%'k%'x%%. ‘:“re‘“c%%'ég%ﬂ n tﬁk%lllkreln,
an x Uﬁﬁ 9 nmet hod of oné of clains 4
FG“S Fﬁ sé BenPRE 4" gﬁ&|§v|aﬁme9 oftet i*¢tuman

subj-ects to identify those subjects who have devel oped

7. a @%@C%E twﬁehétﬁoﬁh%fséﬁﬂl%%et%fb%lhﬁﬁkﬁd Y %anh%he
d taken fromthe

dlagaﬁfééfspraﬁa”%ﬁsr ot o toniba o arREE Lol e

| evel of autoantibodies, as conpared to normal contro

L fndﬂsﬁl Sﬁéﬂtﬁe ﬁlé@h@tlagafﬁo%@@' @sleh@\f.l '&:Q.aa.nﬁ‘saQCQfo 6ltin Use
t.he netno

N N O
idenhagy SHBPeCSIDIREtRAVECISKE! Giedngrearest Tigkord N he

devea Img tc@.nbért, eshedeis RGet Rammidhodtale TIFYRP ing

theb%%thg s&%ﬁ?%sfo&”&kﬁgjsgsgﬁﬁkfta oa%??Lel i 65,

el"évate
SUbé§c§§WpéﬂédWhﬁrﬁéﬂwﬁpb5§ﬁﬁﬁomaWﬁ@BV@@Uﬁ levaged level of
autdangidsadeas b&vbbgparﬁﬁhmefnormall&od&%bhﬁiﬂdﬁwlduals,

are”%@?x@ﬁﬁe?”&so BE 1 0 %'ta'x'I%k“ o d@v’eﬂotﬁgfﬁ e‘?!a!rﬂ:%xt.he

ress of cancer ot hér neoplastic ase In a
patient, wherein the sanple to be tested using the
9. nmetgedoifs thes arphedoiofbediyl yrid Wfd tlakers far dro & hismman

det@%tt' Fx@t ef'ﬁ"igt ae 9.' t:.l?:e J¥ £381GL Ay (f'i@lo%le%\ﬁ.%t %ange in

oan as cormpare
an @@HWPGPmapgctgpgﬁnagu ject wherein the samp e to be
tested using the method is a sample of bodily £fluid taken

from the subject, and wherein the presence of an elevated
level of autoantibodies, as compared to normal control
individuals, is taken as an indication of early neoplastic
or early carcinogenic change in the subject.

10. Use of the method of any one of claims 4 to 6 in
screening a population of asymptomatic human subjects to
identify those subjects who have developed a cancer, wherein
the samples to be tested using the method are samples of
bodily fluid taken from the subjects, and wherein subjects
having an elevated level of autoantibodies, as compared to
normal control individuals, are diagnosed as having a
cancer.

11. Use of the method of any one of claims 4 to 6 in
testing a population of symptomatic human subjects to
identify those subjects who have developed a cancer, wherein
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an indication of the presence of cancer in the
patient. 13 . Use of the nethod of any one of clains 4

W@ 2006/126008 he detection of recurrent di sease i NnPEI/GBAWG/001944
patient previously diagnosed. as having cancer, which
patient has undergone anti- cancer treatnent to reduce
t he anount of cancer preseriQ wherein the sanple to be
tested using the nethod is a sanple of bodily fluid
t aken fron1the pati ent, and wherein the presence of an

the e t' e‘b%' t%fs (;foéﬂee%\é J&%x@téa‘?ﬂﬁleé%:ﬁ

norrra contr en as an

bo qlﬂgp cfa]t‘%’&w ttai]%'tn Fromn S FIBIRT T e FRA FhaFRiHSYECts
havigighec eflevaredndenfelclcdi ratbatrit foddi eass ess nemtparfed to

norREAI RS- JI Q'Hd‘i%'l‘“cﬁfalé"h x:é 0'1} tagégaéfsfé;/@fﬁesufkga kg} &t e“j. :

using the method is a sanp
ca m a human patient, and wherein the presence of an
el evated | evel of. autoanti bodies, as conpared to a

12 .NokyER 4o%°'ttt{e0|metih%d %ﬁe% cHe idﬁjicc.@in@ 40ftc§ he in
mon@&p nosi of the atie romtheir %?ncer

Use
oé’r&g e B Haits AT 699 aseic
dlsm@@ ain 7y Pedsisatse vﬂ@rmm thearmeap ke dat snttestived alsing
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od|I f|UId ta ggafron1a hun§$ at i.ent

patdienito fh HAESch ST (HEAehl S BTN harq of
aut@@lrﬂlml@m Wit IFoanaTad dus|ay nesmes) jastggrol, - is taken as.

an Heldldadizh phehsegyrdstls of Riiantibatie padiknt .
i kely outcone of treatnent is used toprovide an

i ndi cati on of whether the patient wll reigond to such
13 .anfUsec ofc dhe medhashtof BalY Ge fic S ims th &9 £ mrsthe
det\hterieim dfhe ctiiriretd GRls ddRatire i mﬁnatatpatmadﬂwrprevious 1y

cant - g
1o B e i TR i Mg
antirERRRE Yo it HERETSTe tapyredire  ilise aoUnfe Qe t%&?ed% any
pre@mnf wiexeim 4£He sanpl v tey |tragsﬁdﬂs ussisppngee afetchod is

« P SIS0 001 D SRR LB, o
theoPRRRAIGE AR LABTPATs YK bt etoant ibodie £ the

patient, as compared to a normal control, is taken as an
indication that disease has recurred.

14. Use of the method of any one of claims 4 to 6 in
assessment of prognosis from cancer, wherein the sample to
be tested using the method is a sample of bodily fluid taken
from a human patient, and wherein the presence of an
elevated level of autoantibodies, as compared to a normal
control, is taken as an indication of the prognosis of the
patient from their cancer.

15. Use of the method of any one of claims 4 to 6 in
predicting response to anti-cancer treatment, wherein the
sample to be tested using the method is a sample of bodily
fluid taken from a human patient, and wherein comparison of
the level of autoantibodies is said patient with a
previously established relationship between levels of
autoantibodies and likely outcome of treatment is used to
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and wherein a change in the | evel of autoantibodies
after treatnment is taken as an indication of whether
w@eoonateodhe pati ent has. responded to the treaPC®EGB2006/001944

18 . Use according to claim 17 wherein the treatnent

IS vaccination, anti-growh factor or signal

transduction therapy, radi éttherapy, endocrine therapy,
human anti body t herapy or chenot herapy and a change in
the | evel of autoantibodies after treatnment is taken

pro@§d@nathhﬁﬂkbﬂﬁohh%E h@%tﬁ%&‘%ﬁb Eg%l%%ip%GQQQreigond to

ositivel ¥F % e treat nent e of the neth
such BRE1r SRNEET( EFSBEMERY one of clalns 4 to 6 in the
sel ection of an antl-cancer treatnment for use in a

16 . PapkiC Hbgﬁtrﬁliﬁ%n tBatc'la'iEn 1‘§h G ibhe nEebhed 'c%tncer

u a nore_anti
treRDPPBE RGOS LPh T B SEOVST RAERE St GLETR
trapedectiondsherapye thdiothetiapy ,sendogriingf thieerapy, human
antRabugntherapyUbBe aeRRRRRapyeach of the different

tunmour marker proteins, wherein the tunour marker
protein or proteins identified as eliciting the
17.st r disgestt ithamethashafsany ang oy Flesipphsestq P the
monBabireRy itheOfredponsel oFt ed hudahocaidee l@&?cll%fﬁf ta anti-
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Fesé ed to formthé basis of an antl-cancer
patvg@@; hasf 6@5@%@1’@@ §8 §hsattreRtmeprt . The net hod
according to claim1l wherein the antibody is an
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that the patient has responded positively to the treatment.

19. Use of the method steps (a) to (c) of any one of claims
4 to 6 in the selection of an anti-cancer treatment for use
in a particular human patient, wherein the method is carried
out using a panel of two or more antigens each corresponding
to a different tumour marker protein in order to determine
the relative strength of the patientVS immune response to
each of the different tumour marker proteins, wherein the
tumour marker protein or proteins identified as eliciting
the strongest immune response or strong responses in the
patient is or are selected to form the basis of an anti-
cancer treatment for use in said patient.

20. Use according to claim 19 wherein the anti-cancer
treatment is vaccination and the tumour marker protein or
proteins identified as eliciting the strongest immune
résponse or strong responses in the patient is or are
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di sease, autoi nmune hypoparat hyri odi sm aut oi mmune
di abetes or nyasthenia gravis. 23 . The net hod
w@eweneliongyy to claiml wherein the anti body i s BEI/GB2006/001944
aut oanti body characteristic of or associated with
ki dney or hepatic disease |leading to insufficiency or
failure of either organ. “222 -The nethod according to
claim1 wherein the antibody is directed towards an
epi tope present on tissue transplanted into the
sel@@ﬁ@@l énféﬂﬁlﬁﬁé bé2is”ofEhA0Enet -d8heel HacRine for use
ant Lb .In_a test sanple conprising a bodily fluid
in F?5ﬂ18a Fian subject, wherein said antibody is
directed to a foreign substance introduced into said

21. naﬁnalméahéaba@ebrd&hg EBtBQalﬁOEDWh§F§?P Eab antibody is
an GRFearEhPOah EnrERtrRRTRE e/ bENoR BerbRiakba ity an

autahrirboeydieeisdet.ecting the amount .of speC|f|c bi ndi ng
bet ween said anti body and said antigen, and (c). .
pl in c u 0 -
22. P hLI ROCBLACALENLALLA0LR EVEX Of LHELRTRBheOL R 8 fnune
dlsaﬂ%@n;sorhaﬁmﬁgehduéﬁéhrﬁtéﬁepsyayemlza1uRUﬁeﬁﬁa&h§§auous
(sLE) i pEmbapychbaliezy vhirehoe@BprPBEs , aausbemmiutte

A‘thy?§£§£££gg ﬁ?gh9&8§§ngegﬂ%g§§596§gt'Qgg$1ﬂgﬁﬁg nggrltls

unt
perahalgasdaaﬂ?ngen aﬂt@&@WuﬁﬁfF@FéﬁF ahiSgefddison’ s
dlséﬁﬁéenhﬁabnmmunseHypaﬁaribhywébhdémofautaummﬁﬁeoﬁlaﬁetes

or @2 Qnggt Bbﬂg the presence of said antibody is
upon e coll ective val ues -of the anmount of

SpeCIfIC binding for all the antigen concentrations
23.t evhedmePBodThecortiiad &as claimed wheapjinondeobntlikiody is

an ggt&%n51b$6 r@hﬁrﬁ@%e E%%gecgf'BrtQ%sb%%%t%@mWﬂ%hp&ldney

y re ctive in the .ass
or PRPRRUFCcALER2EE éeadgéﬁeFSIP?S§%§H86§EC¥r°§|& %ﬁae of
eithervergdf. A net hod according to any one of clains 25

to 28 wherein the manmal i an subject is a human.
24. The method according to claim 1 wherein the antibody is
directed towards an epitope present on tissue transplanted

into the mammalian subject.

25. A method of detecting an antibody in a test sample
comprising a bodily fluid from a mammalian subject, wherein
said antibody is directed to a foreign substance introduced
into said mammalian subject, the method comprising:

(a) contacting the test sample with a plurality of different
amounts of an antigen specific for said antibody,

(b) detecting the amount of specific binding between said
antibody and said antigen, and

(¢) plotting or calculating a curve of the amount of said
specific binding versus the amount of antigen for each
amount of antigen used in step (a).

26. A method as claimed in claim 25 which comprises as step .
(d) detecting the presence of said antibody based upon the
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30. A nethod according any one of clains 25 to 29
wherein the foreign substance is a therapeutic agent.
w@ 2006426088 hod according to claim30 wherein theCT/GB2006/001944
t herapeutic agent is a drug, prodrug, or antibody
t herapy. 32. A nethod according to any one of clains
25 to 29 wherein the forei @ substance is a vacci ne.
33. A nmethod according to claim31 or 32 wherein the
foreign substance is a non- target portion of a
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condeseaae i SHECeRLRid.i ty, the method conprising: a )
contacting the test sanple with a plurality of

different amounts of an antigen specific for said
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claim 36 wherein the presence in the test sanple of
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31. A method according to claim 30 wherein the therapeutic
agent is a drug, prodrug, or antibody therapy.

32, A method according to any one of claims 25 to 29
wherein the foreign substance is a vaccine.

33. A method according to claim 31 or 32 wherein the
foreign substance is a non-target portion of a therapeutic
agent or vaccine.

34. A method according to claim 33 wherein the non-target
portion is biotin.

35. A method according to claims 25 to 29 wherein the
foreign substance is an infectious agent such as fungus,
bacteria, virus or parasite.

36. A method of detecting an antibody in a test sample
comprising a bodily fluid from a mammalian subject wherein
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40. The nethod as clainmed in claim39 wherein the
tunmour marker protein is MJO, MJCL6, c-nyc, ECRF
w@aBs/12688 BRCAl, BRCA2, APC, HER2, PSA, CEA, EALGB2006/001944

NY-ESO- |, 4-5, CAGE PSMA, PSCA, EpCam a cytokeratin,
recoverin, a kallikrein, an annexin, AFP, GRP78,

CA125, nannoglobin, or raf 544t. The use of the method

of any one of clains 36 to 40 in the diagnosis,

prognosi s or nnnitoring of cancer. 42. The use of the
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ati ny one qof clainms 8 to
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anti body is an autoanti body characteristic of or
a) é%ﬁ@ﬁb%&ﬁ% Wh%ht%%ta%bwgﬁgu%&tﬁ!%¢§§%ra§it'ﬂai'aﬂﬂﬁékent

t he aut oant.ib is an .
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©) BIBREARE o ERaCu oot n SRyt el 2O St B apia

speréfacdbiadiag vepsusr é@@mamocgmtt io's @a LGS Flosh taseh

amouAt0 o gﬁ&&gbhauog@bh@p@te@7(ajhe met hod accordlng to
any one of clains 36 to 46 wherein the antigen is a
naturally occurring protein or pol ypeptide, a

37, r eBBRbREROCp PGt ELAL8Y JFoMPRTSE0Ge PTE SEF R & &he test

samplet eifn a@tlmaype@talc&avesmmewm ReRiiigds yzel iide the
assayngglgndqg QP%Qar'%%n% aﬂﬂ%lg %Hﬁﬂé& or sigmoidal

curve.

38. The method of claim 36 or 37 wherein the antibody is an
autoantibody specific for a tumour marker protein.

39. The method of claims 36 to 38 wherein the antigen is a
tumour marker protein or an antigenic fragment or epitope
thereof.

40.The method as claimed in claim 39 wherein the tumour
marker protein is MUCl, MUClé, c-myc, EGRF, p53, ras, BRCAL,
BRCA2, APC, HER2, PSA, CEA, CAl19.9, NY-ESO-1, 4-5, CAGE,
PSMA, PSCA, EpCam, a cytokeratin, recoverin, a kallikrein,
an annexin, AFP, GRP78, CAl25, mammoglobin, or raf.

41. The use of the method of any one of claims 36 to 40 in
the diagnosis, prognosis or monitoring of cancer.

42. The use of the method of any one of claims 36 to 40 for
any one of the applications identified in any one of claims
8 to 20.

43. A method according to claim 36 wherein the antibody is
an autoantibody characteristic of or associated with an
autoimmune disease.
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44. The method according to claim 36 wherein the
autoantibody is an autoantibody characteristic of or
associated with a disease leading to insufficiency or
failure of an organ. '

45 A method according to claim 44 wherein the disease is
kidney or hepatic disease.

46. The method of claim 36 wherein the antibody is directed
towards an epitope present-or tissue transplanted into a

- mammalian subject.

47. The method according to any one of claims 36 to 46
wherein the antigen is a naturally occurring protein or
polypeptide, a recombinant protein or polynucleotide, a
synthetic protein or polypeptide, synthetic peptide, peptide
mimetic, polysaccharide or nucleic acid.



