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Field of the invention 5The invention generally relates to the field

of i mmno Ln particular, the invention relates ,
cal i brat oﬁﬁg@""?lﬁ to calibrate i munoassays for aut o%ﬁ?‘@ggﬂ%&gﬁﬁﬂ
Background to the-invention 10 Day to day variation is inherent in

any imunoassay. This variation can_he due to a number of varying
factors including anbient conditions, ageing of the nmeasuring

i nstrunment or reagents, batch changes in reagents and bi ol ogi cal
variation. In |ongitudinal gt@digs @Qin one ngﬁdg to conpare a test
result on one 15 day with o 2 ifferent day, it is
necessary to be able to adjust for this variation. Calibration of the
assay makes this possihle and can also alert the operator to problens
with the B§lhetthe inygOUOR qay drift in the instrument. In general,
calibrating an i munoassay designed to neasure an antigen in serum
20 is relatively straight forward, since reconbinant or synthetic
forms oof Theiryabligeeensialhofelaas etherfigidebmrawnpassays. yin ylan, the
Hence a hj C rd.s : j ' ;gqF rial
can be nﬁhggg¥g}%ﬁ%&g&ﬁﬁ%gﬁgggggg E@F%%E@E{%ﬂﬁgggﬁbgﬁgﬁ%9$ave Pof
human aut asoantiexdiess in a patient 25 test sanple, the identification
of a suitable calibrator material is hanpered by the diverse
specificity of antibodi es being neasured and the polyclonality of the
r esponse. Bakgiouhditottheiknegritisis have i nvestigated the use of nouse
nmonoc| onal anti bodies as calibrators for autoantibody assays.

HowevEl, these require a different reporter systemto that used to
det ect hupB) tHhPMHA1RAIS FhePeht M anE AIMARABALRY. TR ddHaBn cBAhe due
variation detected is a true representati on of variation inherent in
t he aut oal®tad peapereisw@yying faciersi inelyding penbiemsondiians ageindei t88 have
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aut oalnti bfm@lmiasaﬁgtionb@alwl@ Gftthé lassaghi bI_T_és ﬂjieep@ﬂitﬂeﬁpdﬁ:bh@fm mé;\t |
nmonocl onal ity as its i ne coynterpart. e jnventors therefore ha
[0 seck. atrepeiaior kepBplesi wi 18 SiPRbrarabl e Gt fbaente a

| ong term source of calibration both in ternms of having sufficient

volume and also its ability to be stored for prol onged period of
time. 10 Ingeneral, calibrating an immunoassay designed to measure an antigen in serum

20 s relatively straight forward, since recombinant or synthetic forms of the antigen
can often be produced and easily quantified. Hence a highly characterised and
clearly defined calibrator material can be made available.

For assays designed to measure the level of human autoantibodies in a patient

25 test sample, the identification of a suitable calibrator material is hampered by the
diverse specificity of antibodies being measured and the polyclonality of the
response. The present inventors have investigated the use of mouse monoclonal
antibodies as calibrators for autoantibody assays. However, these require a
different reporter system to that used to detect human autoantibodies so one can

30 never guarantee that variation detected is a true representation of variation
inherent in the autoantibody assay. 1n addition the monoclonal antibodies have
highly defined specificity and lack the promiscuity demonstrated by human



Summary of the invention In a first aspect the invention rel ates

to use of a calibrator material conprising manmalian, and especially

human, bodihydolokiigs to calibrate an i munoassay for 15(2’%&&9&2[)(%%0360

aut oanti bodies. [n one enbodi ment the calibrator material corrpf

human bodily fl uid. In one enbodi ment the calibrator materi aI

does not conprise any bl ood products»20 selected fromthe group

consi sting of serum whole blood and plasma. I n one enbodi nent the

calibrator material conprises a drainage fluid, exudate or

t ransudat I

products l'ﬁsbe)( e‘%ﬁeé rombtghgnﬁﬁéﬁé)%ﬁglggﬁ%n&%hgggg{te;érg?w%%t@bﬁl ood and

pl asma. 28ructuremesdiigiti assay vahm:omhabgatmdetm:t@ i I&bnemtcsemxbm |y

fluid col]ected. fr nor.e su th n,anot her

erbodi mert TORETSS ADEOTA T it 25 Parenpiy ek eLBR il cmeit LB ect oc

30 from asdmelyeporier bystom @piheautaantibbdassdy utwolld sbill evhibit iies@ne or
soci at ed 3 - I n one enbodi nent

W th ich t unour or S

the cali b8 @m%%ﬁra?ﬂ%qb%ﬁ%ﬁ *&@UH&%&PP@W%M in particular hunan,
bodi 'y fI uid collected froma body cavity or space in which a tunour
is or was_present or with which a tunour is or was associated. 5 In
certai n noit vaplornieesipisdrareitseekiseneva spwicatdf 6alibratien meterighwhich
conpri se i I

Paman candeqd pRyvids Hieherfl et calbiarbit pbuthiths BRAN RimBhe
cont ai ns vedurine andwhemitsakititiie bb sttired fdrprolongad lpegod af limespeci fic for
a tunpur marker protein and the imrunoassay to be calibrated is an

i mmundassay for detection of native human aut oanti bodi es

i mmunol ogSwaaryifahe fimverftion a t unour marker protein. In a
second aspect the invention provides a nethod of calibrating an 15

i mmunoassay for detection of autoantibodies which conprises: (a)
cont act i ng £LMehasfecttrel iHVattiohreRtestol fsersrnd c4libkatbt mat‘er@f c@m rlsmg
calibration material conprising a manmalian bodily flu h

anti gen Spaamaligns gnd femeoaajlvwmarb@agiﬂstwgéo galisatean 4rrrmwf@ssay y for

I NMunEeas dily fluid is known to contain

aut Og%tl ﬁ?g}gﬁféﬁﬁ%ﬁgﬁﬁgﬂ y specific for the antigen; 20 (b)
detecting the amount of specific binding between said antigen and

cal cul at i Rhs b keI thaR Al Hama T Bodifu M o suc’ ne

dilution of the calibration material for each dilution of calibration

material wused in s ereb cal i ratl an I nmunoassay ysi ng
sai d ant i BeneboiFBet fiipapeks R RalaRidt oy sE ARy SRe BT Fent
the Q@ i edded fFBlretheYroGPEFSISIRY JTGERIM hﬂﬁblb)biddduﬁh plasm4. - I n one
enbodi ment the calibrator material conprises a drainage fluid,
exudate or transudate. This material preferably does not contain any
btood pr gffleSorABAdIFAFINGIANIbRS AERHE (ARSI lagB S extiBRbr

bl ood and pl asma. I'n one embodi nent the calibrator nateri

conpr i sedransdidpte. fTh!$ materidl prafewrbiy érasord contaimary b@bﬂ@(ﬁ@@m th

bodi 1y 1155/ B PR fFE ColRlig o ol Wb LR Fienar 00t Lo

is or2bwas present or with which a 10 tunmour is or was associ at ed.

In one embodiment the calibrator material comprises bodily fluid collected from
one or more subjects with cancer.

In another embodiment the calibration material comprises bodily fluid collected
30 from a body cavity or space in which a tumour is or was present or with which a

tumour is or was associated.



I n one enbodi nent the calibrator material conprises mammalian, and in
particul ar human, bodily fluid collected froma body cavity or space
in which ke or was present or with which a tu i S
associ at e?é%{%@{éﬁllgrtai n non-limting enbodi nents the%fﬁ%ﬁ(g@?fgﬁ@
material may conprise pleural fluid or ascites fluid collected from
one or nore human cancer patients. lg.one enbodinent the calibration
mat eri al contains native human aut oanti bodi es 20 i mmunol ogically
specific for a tunmour marker protein and the i mmunoassay to be
calibrated is an i munoassay for detection of native human

aut oanti bodi es i nmunol ogically specific for a tunmour marker protein.
Ther ef or ep dne emeodipeat theccatibratdn materiabcamprisgismeamniahian; andeimt | on

provi des a 25 t hod qf cal.ibrati i oa or_de i,on of
neT ¢ unct e bodie S RUGCE Man BENRT RETE or e RIS R
each of auplour & dtwaopredichf @neitd whichw tuetir &f oawasbhsdoidtedn materi al
conprising pleural fluid or ascites fluid isolated fromone or nore
cancer patients with a tunour marker antigen specific for the

ant i - t UNDHrceRRKSin-Aiiteg ink RREMentBANE eAIRirBtiGrRridtdta® Wizl cormptisd Méural
ascites fluid is known to contain autoantibodi es immunol ogically
speci fi c fiud osaseitesdiuideailected from one gy mpse Semancanser aﬁ‘iﬁl’%% of

speci fic binding between said anti gen and autoanti body present in the
calibration material; and (c) plotting or calculating a curve of the
anount ofingaiecerspedinent thiei aatibragion enateraltdostaing oativerhushan hetoantibodies

o 5 16 op oGl e e a gl i 206 e nifBbrertlab B,
for det ecgalibrated issan tnraubeseshy hordyetedtionaftrativel haspeciutddrdibbdiesnt i on
provi des a set of. c&l i bration standar dgaf or .use in calibrating an

i mmunoas STYRRIOQERIYFPEGHC I & IHRRHITHERT RO®I0her ei n each 10

calibration standard in said set conprises a different dilution of a
mammal i an bodily fluid, said manmmalian bodily fluid being known to
cont ai n nAta seoRdrasnesiihe dentieapevides a methodselcaljpradiagiadr at i on

st an ds L i Aaj ii i kLan 15bodily

flui gﬂd{ Sslgﬁﬁ%ﬁ%a%bggﬂylrld%tﬁt@r?f%ﬁ%ﬁ%@del g@!dﬁent t els'mam’ral ian bodily
flui d dodg) nontacinpedcheofanpiumliodf ¢giffergot diutivas of asalibratian matedaloup

consistin . . <0l asnmm. i he
et arc e § PRl Bodh AR o boe 3k e B (T BEGRRENAY
one enbodbriendetttied imtheEimraumdasday, whdreindsaic bbdily folid @l kreetretd dongaim one
or nore suki' ects Wi th cancer. '§5 | n..one enbodi nent the mammal i an

bodi | y fI%Hhaﬁ‘t?OB’Eﬁfi'WmLﬂ(lﬁ%c% ﬁpggtﬂggorftﬁgﬁ,n 9¥bdy cavity or space in

whi clpa tbasfectifg e MG ESPBEIRIObindirgbatveeh said antigeh dngi or was
associ ated. 30l n one enbodi nent. the nmanmal i an bodily fluid conprises
pl eural fayipenttody dresant in hs ibralpn materialudpdct s with cancer, such

as human @fppRingdHdafdilisting &/ €Ure8 SP(HBIHEIROF SRR RURERG versus the

dilution of the calibration material for each dilution of caiibration material used in
step (a), thereby calibrating an immunoassay using said antigen for detection of
25 said autoantibody.

In one embodiment the calibrator material comprises human bodily fluid.

In one embodiment the calibrator material does not comprise any blood products
30 selected from the group consisting of serum, whole blood and plasma.



- 6 - In one enbodi nent the manmmalian bodily fluid conprises ascites
fluid collected fromone or nore subjects with cancer, such as human
cancer pat i nvention further provides an i i

for detecﬁ%gn&ngggﬁtoantlbodles said kit conpr|3|ngn§%§§§§@¥m§h%o
calibration standards according to the third aspect of the invention
and an i nmmunoassay reagent conprising.an antigen inmunol ogically
specific for said autoantibodies. 10 Brief description of the

drawi ngs Figure 1: Antigen specific inhibition of hunman

aut oant | et oMb EH e bl HRRLPEIAARES PURIRlociRAE Sugoto or
cancer - asisamsuaiamzl ‘Hris n@malqbeeferﬁﬁy ammmnycomm any b!lodtzirodlg:ts (a)
fluid B328 fig f fI d Bl ' f NY- ESC- 1,
I e O T T
specific for p53, CAGE and NY- ESOl Lane 1 = nol ecul ar wei ght

mar kers, |ane 2 = | ane 3 = ne 4 =

c, lane 5 = CAGE
| ane 20 e'nmq»erz@@'ment ﬁweca#bwtwfe@al @%@'S@sbq%ﬂ@d qﬁﬁ@ed from

Annexi N lond §MRofdsubjéitd Wthtafcefi gure 3: Binding of serumto
contam nating bacterial proteins in reconbi nant proteins denonstrated

by Western Blotting.. (a), (b). Lane 1 = nol ecul ar wei ght 25 markers,

| ane 2 = :!@W fﬂ”ﬁ

| ane 6 = 'TA"‘KB(J 1é?|e;ﬁlhtgodykgﬂﬁpégg , lgnﬂéé%r‘hﬁcég}?ng?%&@ g@ecltane 10
= VOL. Fifgemea Fhdyldsvity br guacm ideyhich a tudneuplatqrevas freserd odiwithtwitials a

agai thetltratln n ngcentrati on of NYESO coated on the plate.
30 \r}@t %%‘%%?i%’fﬂ?g%‘iomzao - 7 - by the standard devi ation
shown as error bars. Reactivity to p53 (a), c-nyc (b), ECD6 (c),
NYESO (d),, PSA ( and Anpexjn Xl a are shown, Figure 6:
Pat i ent dnameaﬁmt?qgﬁ?r@nbm %@Va&f maseffah@fﬂwe%ﬁ%afﬁmﬁa anq ifi d pool 5
63255/ 63 i€RAr hAAGH] bﬂdif? fl@%dﬂé&te@ﬁmcﬁodw\éﬁﬁg d)rnsﬁcéliﬁ'ﬁfh\?&i‘% e the

log fluid dilution is agai nst the | ogged

correct eduwrmr\&@%@w&eat @T‘JM'H? whichya S i el wWas ﬁ?@céﬁtg%al obt ai ned
fromgg nding to the negative control antigen, VO.. 10Figure 7:

Patient pleural fluid pool 63255/63258 (a) and patient pleural fluid
pool C3/ Ga o(ett)afrrmlimiihgpmtgmimentsjtﬁenMim'BticpsmaiteTEaB mayrwmm‘aeeafemrel

I d fl dil tt d t
paca i's i ebpederdiid SuBefiin BB e ory iy tBT PP ne o gnai
obt ai ned from bi nding to the negative control antigen, VC]_ 15 Figure
8: Pat t fl )| B3255/ B3258 d pat t pl

fluta poon desesbodiepbielcabeion Rateia costs R veepan auBarthdies
wher et hQTﬁrﬁlﬂﬂﬂﬁbléé|w dhedificydr @fum@urnhﬁﬂ(bﬁgro@élﬁ'ahatthé hﬁ‘mhﬁ@%y@be

Data is corrected for non-specific binding by subtracting the signal
obt ai ned ¢alibrates mm@nman@aﬁ@aﬁé@aﬁete@hwmeave human autoantibodies

immunologically specific for a tumour marker protein.

Therefore, in one specific non-limiting embodiment the invention provides a
25 method of calibrating an immunoassay for detection of anti-tumour marker
autoantibodies which comprises:
(a) contacting each of a plurality of different dilutions of a calibration material
comprising pleural fluid or ascites fiuid isolated from one or more cancer patients
with a tumour marker antigen specific for the anti-tumour marker autoantibody,
30 wherein said pleural fluid or ascites fluid is known to contain autoantibodies
immunologically specific for said antigen;



20 antigen, VO.. Figure 9: Patient pleural fluid pool 63255/63258 (a)
and patient pleural fluid pool C31C4 (b) reactivity agai nst 160nM of

c-nyc in 3‘,%& /I?)%YP gre the logged fluid dilution is pl O%g‘?ﬂ;ﬁg@oﬂﬁ%o

t he | ogge ais corrected for non- speci fic 25bi ndi'ng

subtracting the signal obtained frombinding to the negative control
antigen, VOL. Figure 10: Patient plegral fluid pool B3255/B3258 (a)
and patient pleural fluid pool C3/C4 (b) reactivity agai nst 160nM of
PSA in 5 runs where the logged fluid 30 diIution is plotted agai nst

the | 099%&%8@ gﬂrt]e'ﬁ?ngﬁtro‘?%ggapé Bind 86h Shf ﬂtﬁ@h% by

subtractin arn rombi'nding to the rfegative control
anti gen, autbantibodg preseintin the thlib®dion mﬂterpﬂleamcal fluid pooI

B3258/ B3 j.ent r fl ui
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agaLnst tchlatudmggmé c@%ﬁaﬁahanétsruﬁid?remrﬁdildgon ofi oalitspien fiaterkail nsedi byI
S5subtracti na ai ne rom bi ndi n ive cotro
anti gén, e R R R R AR A

and pati efHid th%ﬁhﬁtboJ)ﬂ ui d pool 03/04 (b) reactivity against 160nM of
Annexin Xla in 5 runs where the logged fluid dilution is plotted

agai nst the logged OD. Data is corrected for non-specific 10bi ndi ng

by subtr agty iy %@@e&itﬂéﬁlveﬂ%ﬁgf&ﬁéfsré)é,@tm ’&Qh B&:?sfa'ﬁ@al‘b%q g

control antigen, Figure 1 ect o ration on
r epr oduci Qﬁllbiattr;ng@m igeTnosissaaiop He&ctlmmamoabb@nch@s a-gmrasteanS wer e

meas red r te, n

val ulejls aréeangﬁ%&ﬁ%l}gnn%@ a‘?ﬁﬁ' %@gﬂs% ?@e%c%?'&gremgﬁ%% O?@n@%ﬁ‘f@aﬂgpy and
t hi s was heeitid fluigl, exitimapahaiien badieBuif beingdatonel tosmpdie siafiye hufagur e
14: Effect ,of %allbrati on on the reproducibility of control sanples.
Aut oant i FBHiPYIbY 8 nst c-nyc were neasured in 8 control sera on 5

separate 20 occasions. The raw OD values are shown in (a). A
calibrator curve was run concurrently and this was used to

ext r apol o &eteficgékratipp skmderds a%aﬁwp%'n(%a}lm 2 yheeein saidrparapraligp
cal i At | 0 Ruidne arm&qmlﬁlﬂdld y of control sanples. Autoantibodies

agai nst ECD6” were neasured 8 control sera on 5 separate
In one embodiment the mammalian bodily fluid does not comprise any blood

products selected from the group consisting of serum, whole blood and plasma.

20 In one embodiment the mammalian bodily fluid is a drainage fluid, exudate or
transudate.

in one embodiment the mammalian bodily fluid is fluid collected from one or more
subjects with cancer.

25
In one embodiment the mammalian bedily fluid is bodily fluid collected from a
body cavity or space in which a tumour is or was present or with which a tumour

is or was associated.

30 In one embodiment the mammalian bodily fluid comprises pleural fluid collected
from one or more subjects with cancer, such as human cancer patients.



25 occasions. The raw OD values are shown in (a). A calibrator curve
was run concurrently and this was used to extrapol ate values for

control s I Figure 16: Effect of calibration .

repr oduci bi izﬁ@moﬁ%scont rol sanpl es. Autoanti bodies agaf)"@‘ﬂ%%%%re
measured in 8 control sera on 5 separate 30 occasions. The raw CD

val ues are shown in (a). A calibratgg._curve was run concurrently and
this was used to extrapol ate values for control sanples (b). - 9 -
Figure 17: Effect of calibration on the reproducibility of control
sanpl es. I / : ; era
on'5 sepa P hbIgRE R ARiaI RO 8 IRATES Gabike g Bhed
cal i br at diroreumesorwasrersubjentwith cenddry saindag hurmanaancergehtieots.

extrapol ate val ues for control samples (b). 5 Figure 18: Effect of
calibration on the reproducibility of control sanples. Autoantibodies

agai nst PBfe iReAticFeRSMEEHrvitie8 dFORiMEoaseaR kR fordeieiivhalie occasi ons.
The raw OD val ues are shown in (a). A calibrator curve was ru

concur erdYtganihpdies, saigldt gesapyising %ﬁ%tr%?@#'a‘taélovém“@@r%?m@%w & the
sanpl es (th}rfi a%Qegt' cﬁ‘flﬁ@snjv%ntuﬁf éﬁc‘?én fhmeRba R 88eRtolfising an antigen

reproduci bility of control sanples. Autoanti bod| es agal nst” Annexi n
Xl a were imsagnHlegicaly @%ﬁﬁtfﬁmaf@éﬂ@aﬁhb@i@%par ate occasions. The raw
QD val ues are shown in (a). A calibrator curve was run concurrently
and this was used to extrapol ate values for control sanples 15(b).
Figure 20: Conparison of serumand drainage fluids as potenti al

cal i bII,Oa ter| als for,autoanti body assays. Pleural fluid C3 (a) is
conpared ﬁ-%%ﬁ—%%%ml@ﬂ%b) fromthe same patient. 20 Figure
21: Conparison of serum and drainage fluids as potential calibrator
mat eri al s_for autoanti bod%?assa s. Pleural fluid C7 (a) is coggar ed

with ser Ui@Y&nhIantige8sgers Inhiky QH@%%EHWHHW@%SW'@W@U"Z from

Four - par agifafted Bkt banédJaREmLor curves with mninsed sum of
squared residuals. The 4pl plot is constructed fromoptical density

versus log calibrator dilution. Mean for runs 1 to 12 are shown as
sol i r ks

b1 ack 1 riagUieE TR B8 pleBhol 1R vl Db b b Ao daclrfns
means. Ardéngenstsyied by Weestemnd3iotting oy ﬂaﬁiﬁzﬁﬁ sreciEFoses3,4p) fld myc

b), CA nne (A n nexin 2
L), a4 eaie 19 a0 F ek PElog (BRI a B U4 S0a TR
of alut oa][n JI(bpthvid rmsurs@@eiﬁtsorrme CAGEl ahd N\eﬁscaﬁslaaher uesnolébdar .
results for. seru correct usi the apti ific
Col T br at OFCiBT s IRee 7 YAk BB T Phagred Lo eaneat GHOE, lans
nMeas e MeENY-E504, ko = GRASH! BABBLS |KBKE ShRE oy ABn&dh HDRAB IO
broken lines = mean of the calibrated val ues plus or mnus 3 standard

devi at i onannexin 2.

Figure 3: Binding of serum to contaminating bacterial proteins in recombinant

proteins demonstrated by Western Blotting. (a), {b). Lane 1 = molecular weight
25 markers, lane 2 = Annexin Xla, lane 3 = BRCAZ2, lane 4 = c-myc, lane 5 = ECDG,

lane 6 = IKBKE, lane 7 = NY-ESQO-1, lane 8 = p53, lane 9 = PSA, lane 10 = VOL.

Figure 4: This figure depicts the patient fiuid dilutions against the titrating nM
concentration of NYESO coated on the plate.

30
Figure 5: Reproducibility of calibration curves produced using drainage fluids.
The curve represents the mean of ten runs with inter-assay variation represented



Fi gure 24: Conparison of frozen aliquots of calibrator series with
freshly diluted calibrator series. Calibrator pleural fluid C3 was

al | owed t I h NYESO 10 antigen. Each pair of f ozen
series vvag"{)g@%ﬁ%l nmes (a). The average | og/log pl ot F’g%&B\%@gm 0(b)
with error bars representing standard devi ations. Figure 25:

Conpari son of frozen aliquots of calfbrator series with freshly

diluted calibrator series. Calibrator pleural fluid C7 was allowed to
react with c-nyc 15 antigen. Each pair of fresh and frozen series was

par's ¢ epr'SEggaaly S PR ot Bo sEr B ReBcBUYHned (Pl b "
frozen alkQD61(s), DFYESD (dy, BROASE)IRSA () aﬂuj Anestih Xlaid)udtredhowhi br at or

series. Calibrator pleural fluid B3258 was allowed to react with p53
20 antigen. Each pair of fresh and frozen series was run 10 tines

(a). The rag@rrea&@dt@gf pledrapkiaid pod! gexcan(a)@netﬁauw Bleefal Alid oS

representl ng standard devi ati ons npari son of frozen

Al quéts B9 $$%‘$8a&bdfe%%’wmé§g%wﬁh1qf§%ﬂﬁ NVESOUnG s hsra e gdhids.
Cal i brat Od[iuahﬁwﬁbtté# ?ﬁt% @b! eRslid Qrfkasd dean Jpebinid®
antigen. Each pair o res

ozen series was run ti rres@i
The aver dgjedihgdyisoltratting the sg;naéﬁbiame(dtfyomrhh@ todhebf@ggtweemré nt i ng
st andard Qﬁééﬁt\'@ﬂs Figure 28: Conparison of frozen aliquots of
calibrator sertes wth freshly diluted calibrator series. Calibrator
pleural fluid B3258 was allowed to react with Annexin 30 anti gen.

Each f f d f 10 ti . .Th

rver b 1 Biedh Patiefl el B qop BaRsuBRRbL faiahd R bRbia bR gy
st andar d ©8/Q43b) ﬁé‘as:twstfa@mﬁ BOnMSIIEY ih Foming fwHere Zenloghed Bgitiilafion
calibrator series with freshly diluted calibrator series. Calibrator

pl eural fif ficitegaoemnsiine lagg%eat%dﬁaw Liateds epicected fringsnspeekicn
pair of ftflﬁ’&ﬁ %9%u5fr96tﬁ{§; l?@@lé‘rfal Bﬁt%lrféélrfr&ﬁ biddiRptd b nefBfvevSitrge

|l og/log plot Ts given in error bars representing standard
devi at i orﬁltlgﬁhg\d k. 30: Conparison of frozen aliquots of calibrator
seri with freshly diluted calibrator series. Calibrator pleural
fluid C3 was allowed to react with ECD6 antigen. Each pair of fresh
and fr ozdfigsrerd:ésatiwatpleural ﬂOidtpamﬂaBS@éﬁ/BSIﬁ&(a)\m(hgiilelnbgyehmj flpidqiodl S

iven in 1 r_bar S J .Standar tlon Figure
T React oA bh foeii BhagsihS fEBM A HRGRALT b U el g ©

gi ffterentdsl][u}i@ﬁss ;ﬂﬁﬁ@@ﬁ @ngstl/mtbhoggmfn AW @trﬁi?:lt@fc?r?@ﬁ%pearlure 32:
eaction of a seri ilutions, o ul rom

pancr eat i tﬂn‘iiﬂgi F"af)tﬁq BRSigRal AL ?H?%rfgﬁﬁhﬂﬁé”%@nm%]egﬁff“fﬁ &rolval

at 16 M4fiheAMdOPONM (b) . The experiment was repeated 5 times on 5

separate days. Figure 33: The results of 4 runs of ascites fluid
B2993 agai nst 160nM C-nyc with standard deviation error bars in both

Filgures oot & ddiellibeurh H6RY 5ok Bbbes B2 YA iEn ort BRURALIOHo0!

serum used hi's ex resu
ascites fCDBde (B3 pEStiviaagainstIBOnM &CBEYwin b renawbaraithédoggad fuid er r or

bars in b L Ul &-~a i C th I f the
control cﬁﬁ"ﬁ f?géaﬁé%ggﬁipgt tg'? g q%rgeqP) [ﬂg% 1S éo%'rect&_i for néRipEct
25 binding by subtracting the signal obtained from binding to the negative control
antigen, VOL.

Figure 10: Patient pleural fluid pool 83255/B3258 (a) and patient pleural fluid pool
C3/C4 (b) reactivity against 160nM of PSA in 5 runs where the logged fluid.

30 dilution is plotted against the logged OD. Data is corrected for non-specific
binding by subtracting the signal obtained from binding to the negative control
antigen, VOL.



Figure 35: The results of 4 runs of ascites fluid B2993 agai nst 160nM
ECD6 with standard deviation error bars in both Figures a and b
(figure a he OD value of the control serumus i

exper i nent‘g‘%%%%bg/ 081165PCT/ GB20081004260 - 12 - Dg)%g ‘fhég&“’%m’
description of the invention The present invention relates to use
of a calibration material conprisingga mammalian, and in particular a
human, bodily fluid to calibrate an |nnunoassay 5 for detection of

aut oanti bodi es, and in particular hunan autoanti bodies. In one

enbodi nent, the calibration material used herein may conprise human
bodily fluid as a source of "native human autoanti bodi es", meaning
aut oant i beigures1 WiRatienhplearabfieid npoOBAZERIBBASE (d)emeinpatiest plaara fiuieispdd

of natur Qi noIo I se For .t he . avoi da e of, doubt ,

Ohi ocal Rk B EASNeP v BEEERRIN Byt hoers iR Rast G Bt 8e. o

any hunarpletted d6@ASIIRE Icttlet D] Emtd SOsbHRtedEiop aenepetiic Bindi atory
technlques nonocl onal anti bodi es derived from cul tured i nmune

cells3 15?“?#@08%9 therenal pbained fram Qieding émihe negalivng chuiRrl Argeent Yak-
mammal i an bodily fluid which is known to contaln aut oant i bodi es of

t he appr!grlate i mmunol ogi cal specificity, i.e. the calibrator mnust
conpri se FiguentéiiRagiani plegral Huid peahB3BoRIBBYI5E (ajiandpstient pleueal Ruidvprool

Phis rogaracA G sastieh RSt AFIER R b RS wiEl Bapagee '

20f | ui d cfid dllutmnaslpdmneﬂldgamsema/\lbggm &thi Data ;smpamtablfm non-specific

o deDec biiEnaBYERE e ina ot Sidnpt oRlAaallio B tihe heapres sorten

mat eri al @ﬁ.bhevouventlon is that it contains native hunman
autoantlbodles of substantially equival ent inmmunol ogi cal specificity
to native autoantibodies found in human serum in terns of binding to
the anti gagyest 3 E9keAsr GIbRABATY the rbBRdLEBIAASS RNl damgieb Nt ended to
calibrate. As Illustrated i n the acconpanyi ng exanpl es, one can

det er ni nefutpaniihosirscagairal peB wergineasusethin & contral @mﬁorbédiepgram ui d

cont gigns i i icity
by carr yi A0 a LRy 23 ypieBs BRECARMM B} oy REMBLAN Gt JREFLS

enbodi nermtorchirentiyesnd thesags caed tsexttdapwlata veluestiogamt@hsamdplesdb).on

met hodol ogy as it is intended to use in the i munoassay proper.
Bodily fluids which are shown to contai n autoanti bodi es

i munol ogfng@rldt mbﬂfml f t 6fl qalibratibd on thgrre;?z’@eutubmty @frdohgensaimpiagch at t est
assay are, sui e for use as calibrator eri su en

i munoas <AY9aaosles #RAIRst FaMye WErR AiSAgHIeS: '8 80‘?—9(”38 S& rqf\eg

aut ozt | kadheRns N TABAR TD VERiks SATBh&EN /i (2)N k\n@amraaw Qavé Wae.qlun
status. In this context, "test sanples"” can be defined as sanB es
renoved faonsHBesiibprd this was beed i edrmratte values ferseaitiol samples (b).

aut oanti bodi es, wherein the autoantibody status of the patient is
unknown prior to testing of the sanple. It is not generally necessary
to det er rifigereatb: &fteot aft ealibration aof the repraduodibilityodf controbsemplesly pr esent

in the cal.i,br Q n .10, using
the cal | ruPPAPcRls B R bile el R4 Mrebe Wit ie

di | ugisoga)amfaﬁbhe craélrb,rvenu) QaluaBtaes shdwh in (ugow cHtibeatsedurod waﬁlrubr ati ?n
standards. The a e anmount ut oant i resen e set o
ol T brat | GHNCOTSABATL M BES HaEd B e AR AP R et s aempleB b o

that the set of calibration standards covers the normal range of
autoantibody titers which one would expect to encounter when 15

testing pafient: Edect ehpaibeatioponthr rﬂ@mdaﬁblf%a‘wogtratwwﬁw he
i munoas S@XPBHM%%% JgﬁH:ﬁstWEé’@ WS FhERLREl AP LGAtRRshia BY siephidlg 2

range of
30 occasions. The raw OD values are shown in (a). A calibrator curve was run

concurrently and this was used to extrapolate values for control samples (b).



calibration sanples in parallel in conparison to typical patient test
sanpl es. The calibration material may sinply consist of the human
bodily fl form20in which it is isolated fro n
body (e. g'\'ﬂr(ﬁjﬁd‘gg{?sﬁl | eural or ascites fluid) or the bodﬂ%?@%ﬁﬁ@y
be adm xed or diluted with other conponents to forma calibration
material prior to use. Typically a dylution series of the fluid in a
suitable buffer is prepared to provide a set of calibration
standards. Suitable dilution buffers for preparation of the

B + 0. Seac Ficoa) ibtEn ohdha BERGbYG o Ratidlbalfies ) (he

exanpl es AgoditiBoliesradditt BRTAR wemgmk%;rB‘éA in Bh:eanimi/em‘alomrﬁ sdperateor e

cont enpl at es .use 9 cal kﬂﬁator |als V\/g h %I st of a mammalian
(oo hutarasias 7o Fauc §6i0ks B Siaviu B (Bl e SR Sk w83 W Th onc
of these @hturemty dnd el was Baéd tcaltipblate $alLEs feraddniopsamples (iysi st of

human pl eural fluid or human 30 ascites fluid, which may be obtai ned
from 8ne or nore human cancer patients, adnmi xed with HSBT.

Al ter nat Ip&ir¥, 18n of%@rHFQtrBH%Qh@?edr‘é |@1ﬁﬁya)f%%htr9[rﬁn%le§“ luent. It

is also contenplated to concentrate th odil'y flurd or (sem) purify
the - 14ﬂ\moentthobmamm(ﬂ’&mwnrajmeawed iy § ceatrersesd ond grnavatee
calibrati d

cal i br at (GRPRRTEr 1O Py S0 kol BSBte GRRERAR A TR oS I C g

term st orcaageurrérﬁ@rmlcemlmasabed)tcaextmporwe gafuat fah dantretlsamplapfv)opr i at e
dilution buffer may be di spensed in aliquots and stored prior to use.
convéfli ent | y, ready-diluted aliquots of calibration naterial nay be

stored froggs 1@ Effé8CofialibBfion andhé Repredudbiligroficantisiesandpigs.i nvent or s
have shown that pleural and ascites fluids are stable to storage at

-20C and %ﬁ?ﬁ’ﬁ@ogt%r@?'ﬂﬁt&@ﬁ“ﬂdr a&ﬁ%ﬁl?@&”ﬁ‘é’r'ﬁcﬁi'%owa BB OMD| oss of
aut oant | t%%%raﬁ@%ééélbﬁé’ Tr'?é F‘awidwan%h AR HAMHQES. | AGaMraRlcLRieat i on

standards prior long termfrozen storage is conveni ent and avoi ds
repr oducr\fiﬁs runycoecutreet Yomrd thiswes used feesteanolate, velpesder contiel saraples
kno b;' ve sanples as calibrators for imunoassays is fairly 15
routlne 3 ctice in the field of inmunoassays for detection of
antigen. Hovvever it isdifficult to provi de suitable calibration

rraterial e known positive nt ai_n b di es of
appropri E%""E C?{onaqa[r ﬁer%%a?%abaénﬁ)a%f"ﬂ'ﬁ%a%et%/“%?@ca&h i body,
rat her t hagteAsIsdoi amantzm@@ dsRued Flawmapildd €3s(@3 id trspgreablitrsebymuse
of calibration rraterr corrprrrg‘erg baodily fluid which is known in 20

advance tSETRIG{ 517165% f%@“%%a itappropriate specificity.
Generzglly it is preferred not to use bodily fluids which are or
conprise "blood products”, such as whole blood, plasma or serum as
the basi Figiretde Compasisansf saaueand Arainags duds as petendipl ealiaraler

mat eri al d Agew

exudat es rﬂ?ﬁé %%ﬁt%‘gtts 3§%dr¥cf‘ g% u%iee\é}rﬁslﬁlgﬁaé?t(%)ﬁlsgf)ﬁfpgr odu{t:igé Enrr ng
or as a rsaspi¢ 10828l{lpdase thd samempatiénti t i ng enbodi ments, the bodily
fluid my be selected from pleural effusion, ascites, hydrocoele,
wound drai nage fluid, inflammatory or non-inflammtory synovi al

flui @5 sefigure, 2mimnr—§a&8nétearogrshb u'altbra@echmsdh&i miimisetieam of | e,

L O, LU RIS ARG T AL g
dogs and &MPralfeHEtien] MBAS for runs 3% 12 are shown as solid grey lines and mean
for runs 13 and 14 are shown as broken black lines. Errar bars represent the
standard deviations of the means. Antigen-specific autoantibody assays for p53
30 (a), c-myc (b), CAGE (c), NY-ESO-1 (d), GBU4-5 {e), Annexin 1 (f) and Annexin
2(g).



In certain enbodinents, the calibration material may conprise bodily
fluid isolated froma body cavity or space in which a tunour is or
was presenyq %09)%{1 which a tunmour is or was associ ate T/&ZE)&JO 20
regard, the term "body cavity or space" includes any bogy caw{
space, whether it be a natural cavity or a 5 space or cavity arl SI ng
as a result of diseases or nedical j{qgervention including collapsed
or fornmer cavities. The fluid is derived fromsuch a cavity or space
in which a tunmour is or was present or with which a tunmour is or was
associ at e i ody cavity”
Wil be o PUREY IRt B calbRidor b B T LB W ch i <

pr oduced mleastmgntdmds mademdlﬁprentessay st d’meemamitsl ferserunesamptae to or
as a conseguence g ﬁ_'resr(g‘nce of tum)ﬁ gel | s, 40“ tQi S nection,
exenpl ary Baowreggﬂﬁ;}ng & @egr@eggl&cfa %r,aoﬁlcé'ﬁfea rg?af tﬁgri" P€8er omm,
h%d;I o?:oe:ctienaaglésmd urnmglr@femﬂ@es%degnems, sondfabtstiwmeassolimﬁd lséadfuscémuflqtd

" bodi i ds. deriye roma body cavity. o pace" do not incl ude
bl ood Spr ofAlleraoHePiolER s mmsan Sy diafibraied valtish Plys o SUBHS dStANGEIE

bl ood, segaypiinsPl asma. Pleural fluid and ascites fluid are
particularly useful sources of calibration material for use according
to the invention since they are typically obtained in |large 20 vol une

and renov is
i d. o SR e A A dpeh aiiol B GAIFIBREM oA FELAMLEE,

cal i br at i calibratorsériels, Qafibeatot p!nstalﬂbld\@ wih allowee t:emtmthéWESO

deno r t t h d fluids su al _fluid
and_ adb calite, Bual BARBLred af Boeo ssuasbiord O pARaRaR o bR Ay
det ect i onlogflogplobmrgivdroidi (Bpwith eln@marmpwmnﬁmgwslenﬂhﬂs@e\ﬁétwrﬁs 25
contai n autoanti bodi es which are conparable to those present in hunman
serum both in terns of inmmunol ogical specificity of binding to

anti gen afFigur! 35 GuthpdRdy drSRL¥RiqURs of eéttb%tor SergEWIth ABENIGINGR!
enabl es the same detection systemto be used for autoantibodies in

the cal i byalibraier sfiesr iGalibeatar plgueafviddotivas alipwed e teackwith rvgen

bi ndi S i 6 -
cancer pa HorsC PRl BERE b AT Shric b Rd At Tne oraad
an i ndi vildgddg plotisigivasl ip (H) withesed bats neardsegtingsta@odard deMiatitinsg but
not limted to colon cancer, ovarian cancer, lung cancer, |iver
cancer, pancreatic cancer, oesophageal cancer, gastric cancer, renal
cancer, bFigdee26: Goneparisoarnd droeen iafifuata ot edlibrétol yeqdwonih aedhlly eiliedni a

[l ui ds. obtAIPTR So7bh () iRloNaruD IV ERE00 P St abeoy pef

Fl ui @es arm’ut@@nnaucrbsa@@mr@ﬂw éﬁ@ﬁbtd@s@ﬁe%@rm(} ks (Q)a\ffﬁlﬂa\!iéi éam?
or dlfferent stages of the same or different types of cancers T is

al so cont/@a{r%ple ’St%V%b'BI(bHYVf"ﬂ@F"é’ﬁpaf%/fﬁé'éeséf‘t“hﬁ)ﬁ‘iaﬂgaﬂ dpvirfionsom a
single or nmultiple cancer patients. 10 A calibration materi al
prepared frombodily fluid taken from cancer patient(s) with a
parti cul arigusgey:&foraparisen ahifpzbe aligeels pbcalivsator senes Wish frealyp ddutedof
t he sane ty. n ' t 0, ar

i v, dusrtoeieP Rl CRPrfor fbi-EhER niasR oA Bal Wl PR
hurrarﬁSauta]mg,ethdctepals pekzedh and Gozenseres idsmmkH) tipest @). iBheaawerage

present |n r f.l uid aken fr atients wt ol on.cancer,
bvartan OB Bof el el it epr Shlsebiesehind btere iiiand
br east cancer Once the presence of autoanti bodies of the required
i nmunol og gurI Pem ficity has been established using a test assay

such flui'd FOMRAFONST ERFeR AHAERtE fhed bEISEFR QWi feshiyd futed’

aut oant i hagbestoPderRIVICLHRLERSS bl@Wﬂhi@%%@ v?&sﬂ%%é(d o rb¥ct itH Rfhexin
sanpl es frompatients with other types of cancer, e.g.
30 antigen. Each pair of fresh and frozén series was run 10 times (a). The average

log/log plot is given in (b) with error bars representing standard deviations.



i mmunoassays for autoantibodies in breast cancer serum can be
calibrated using calibration material conprising pleural fluid (and
ot her bodyygayiofo¥i15d Ui ds) frompatient(s) wth colon C%Qﬁﬁgn RN
cancer, lung cancer, liver cancer, or pancreatic cancer Pn one
enbodi ment a stock of calibration materi al prepared froma patient

di agnosed wi th cancer nmay be used t.ojfcal i brate an i munoassay carried
out at a later date to assess the imune status of the sane patient
or a different patient, for exanple to nonitor di sease progression

and/ or t Grigg Gd?ﬁpé‘rfs%ﬁ%‘h’é%@r%ﬁqﬁts 390&13%&5!‘ §@r|é%fwﬁﬂﬁéstﬂ@8m%d

treatnent 'n t e, he calibration materi al

of the |mﬂéhtat@'nsef@§ ts‘@llbsaé@r m@ur@hﬂwdr&&%&%ﬁ&éﬂ@ﬁa@gea@iwﬂeﬁ%ﬁ%n
of autoa i Y,
he' i mmurBat E3elf Bt pEReqttbnd fERiFt ks lad A LR RS ThbRIckLe
conpet i t ilog/ldg pISKis Jginen eot(b)swmaeeraybaustrbpchsbngn@staadmﬂadmtmsh| n the
scope of 5 the invention. General features of inmunoassays for

det ect on of human anti-tunour marker autoantibodies are described in

WO 99/ 589:7§Lémh Wérﬂ&ﬂ@bﬁ%%&an Ef@cﬁ@Ef@éltb]?at@f séﬁ&s&{?_iﬁﬁfr@sh!y diluted

i ncor por ereinintheir entirety reference. e c r at or
t or | 5 GBS G PRARELIUIN G WES SURUY & 1] HAEC He

assays degfig bﬁeéaéﬂ‘?éﬁpogﬁésﬁggr?@fr@% é@ﬁe%qpﬁé mﬁneé@aﬂ%e average
calibration nmaterial described herein, and sets of calibration

st andar ddog/agpplptisigivariindbrwith Brrat bais reRIGSENHNg Sleadansdayiationso

cal i Ate an i mmunoassay for any type of autoantibody which serves as
a marKer of disease state or di sease susceptibility, wherein the

di sease iffiganecdt: iRmachivty mﬂmltcpmﬁlendlealm floidp fodu patientsi wite differénrtypes on
of a bodil.y fIU|dtogﬁ% ¥§ scribed herein, conprising

aut oant i bo(;cﬁagg o“?”l?: A A5PRc 'PSchau specificity to the

aut oant i bodi es whi ch serve as the di sease marker. Exanples of

di seases ich are t I ass at ed th duction of bodily
20" T T iR I eRs B ODASETgN el GltoRe pha ek duiL Tan & P

l'i st e@s hedapicBr p&?erﬁ&@th%h@ﬁ@gét%%ﬁmtr‘%@ﬁ#dtéf nf‘l/@LCia‘i 18@&@' (E?Qnd BQHMC{B?CGr
patients, _and in particular "body cavity f1uid such as pl eural

f1 uid, asﬂmqe@eﬁlm@rﬂwawap@@t@élﬁlmeeaeﬁesepﬁwﬁ@aw ainage fluid etc.
provi de a useful source of positive calibration material containi ng

aut oant i bodi es specific for tunour-markers. This calibration nmateri al
25 can t He'gerfeo’a*:e Tihe reseits ofot nmisidd aacikes finid BE883 agsinkbt6Mhdd Eemiyo withf

pat i ot <tri SR RBeA Bl Rl SRS RuRE +50) vFabeed PaGhech, o

(for 2get ecdluoof the controt sexomrsedn kiis eapériraant).bodi es i n patient test
sanpl es) can be carried out using the nethods described in WO

99/ 58978 and WD 2006/ 126008, or nodifications thereof. 30 - 18 -
markers, @03 h'rfe%§ults$ofa41rUn%Rﬂratsé‘|[Bs m@e@ea%bamén%dm EQIBIRItRT

di seases associated with production of bodily fluids (other than

serum whdardaH seyiagen ﬁrf@é hﬁﬁs 'BM%FWF@P %@ﬂ@é‘h‘(ﬂglﬁ@cﬁ dapicts the OD
char act er\; é &f tﬁ% Joﬂﬁo%e?ﬁﬁ%f‘seﬁﬁﬁtﬁs?%x aut Oi nmune di seases. The

i nvention erefore contenplates use o bod y fluids 5 obtained from
manmedd an (e g. human) subj ects with benign autoi nmune di sease as

it oant 1 HOMEC Gt e ot FTABITABEYGRAGH PSR EkERY o EcRE Wi o

of such asiamamww;aﬁnamemmnlmdeﬂgummhndcﬂ»(agmrlera tepictsiys OB C
| upus eryt henat ous L rimar, iar i rrhosis (PBC), autoimune
t hyr oi di tfu] 8%‘8‘? Cﬁ&?ﬂ@ﬁwg’ ‘?%%G%IW? 8?‘3?'%/'?1@5“ aut oi mune gastritis

(e.g. pernicious anaem a), autoinmmune adrenalitis (e.g. Addison's

di sease), autoi mmune hypopar at hyri odi sm autoi rmune di abetes (e.g.
Type3P di abetes) or nyasthenia gravis. In the case of rheumatoid



20 conprise or consist of ascites fluid obtained frompatients with
SLE (see Lacconi et al. Internet Journal of Radiol ogy, | SSN

1528- 8404 regard, it should be noted that no

fluids (oaw?h?}’g glist her body cavity fluids such as pl e:ij)rcgldm%?ﬁg{zgorsls)
are associated with the presence of a tumour. 25In the case of
biliary cirrhosis, the calibrator mt2yial may conprise or consist of
ascites fluid obtained frombiliary cirrhosis patients. The general
features of immunoassays, for exanple ELISA radi oi munoassays and

the |ike, Défzﬁle\ﬁ:iéscgw dfhkhAséntidi | 1 ed in the art (see

| munoassay, E. amandr s an . ri stopoul us, Academ c Press,
Inc., San Di ego, CA, 1996, the contents of which are incorporated
herei n by t85itiq | hodi es
naving o Gas PREEERlentdTIPABS A Ol cqiBfato FatHBa i &g

aut oant i bwairesaltaay andg)in partiogaogihcelany bedilyi flid o edlibrate agiivemnroassayen,

eagent conPeelng Bt ATEARTAR LR EARblb: RORRh At TR Dl ogi cal

reactivity with the anti body under test. Depending on the format of
t he assa this re |j sed 5.a solid support
oot oo o SRS SHENL 4Pe LRl matarial Gsest Perir mBvich iy SR ROt
into cont I?@dilly‘ﬂuid"'aé AeolR_ATMhatRchirharfAlitoBAMB RS meBAingequi red

i mmunol ogi ca reach:ﬁ%/mare present in the test sanple they wll

i munol og#éapnijpadiagcwhigh have Reep eéfgﬂéﬁ?dﬂrba Mmﬁnamﬁ%éﬁﬁ 68N Of Rafheht

| Such
oo iUl rogsp, FF ffe Goitingdf BbLE N Ealtr RIS HaRg) S1°
assays Uusiiorg nefeosmrise neadumnan aetd@dn&; cuarwdtun(@wbwnamb@@ palibadies he

test sanp e L t.h

cai i br at | Bl eARRB0H by okl | AER L by G Bha HiBaries,

known to G@NeﬁhfmrﬂaUltmr)adrlrhn’mm@@sof t he appropriate inmunol ogl caI
specificity. 15The preferred calibration nethod using the calibration
material of the invention utilises a set of calibration standards,

typi ced | YTREEhitratibrl miate?iad nizly dofebrisalanh) haamoreher inamridliahidily
i nvention, which are tested agai nst gne or nore known concentratl ons

of anti gethid Mich is\kppeaito contiwpdrentiadiss qfiiae aRpropeAtsimMplogical
speci f i C'%ﬁecﬁfﬁ:ﬁtg a@tﬁé‘&&ﬁiﬁétbpﬁmsﬁéoﬁﬁﬁ?e’a mbfar bahm%sﬂ SeHi

solid surface he we a standard mcr |ter assa
pl at e, orﬂwlﬁevmqtrrsaclmqwn @psﬁl\c&f@béwcautgwailb@dsmr’pe@etﬁct@fhlntBEator (or

test sanplgnt0, %a&fﬂﬁ%}ﬁe@%r& r?tesﬂ%'h @@Enﬁa% rpéﬁ\%%@ 'tl?&%?ﬁ%hﬂéétor

brought into con | Se ut oan
t he d2&si ridd spet@irfs mjtnqntﬂuodmmhlchn exﬂnblt carh‘npbrad:ﬂ@nnmanelogmhl emelcEﬂcby nd

to the i ilised.ant. The, boun toa [anti en co exes
oy 56 1 oG eulE RS Rl e R PRSP ERNL O ARLAGhsRD B S
t her ef or eagV=pNAGEEST the BRIIBIATHOM® Mateddl bf el m@rabnu@mmqmaazné A4tive

det ecti on of autoantj bodi es which co ri ses: é contacti n each of a

plurality higmnag apiaanibedigs Pl syRMRNtHY & E'HP'PBF B ?P'ﬁﬁ’?@'r"fpﬁc gty to
conpr i si Nathyel M IBahtPodRSHSInd R MRharRSerff i térmstuf@m;@toame%hgaen

(i munol ogi cal ly) specific for an autoantibody, wherein said human
bodi 136 f | usedl asa keagant inthedmmuneagsaokis inteoded $o cafraisl ogi cal |y
specific for the antigen; - 20 - (b) detecting the anount of

(i mmunol ogi cal ly) specific binding between said antigen and

aut oant i baAdyllustretedrin thenatdvenmalyiny exangresrainerdaal deteimaine Qmald\mrmet i ng

Che di | ut BRTGE Schensariie of FufTRRuny ydZomafiRigrfiids gnd =1
cal i br at | gpproptigtelimmutetdidan specificity by carrying out a test assay using a test
30 antigen. In one embodiment this test assay can use the same antigen and
detection methodology as it is intended to use in the immunoassay proper.
Bodily fluids which are shown to contain autoantibodies immunologically specific



5 step (a), thereby calibrating an i nmunoassay using said antigen for
detection of said a utoanti body. The preci se net hodol ogy used to

det ect speghhi {pding in step (b) is not limting to i takon
In one engg%?ﬂgﬁ?hgglabelled secondary anti-human 10 iﬁ%ﬂﬁ%ﬁ@%ﬁﬂ%#ﬁ
anti body, which specifically recogni ses an epitope common to one or
nore classes of human i mmunogl obul ing3-is used to detect the

aut oant i body/ anti gen conpl exes. Typically the secondary anti body w |
be anti- 1gGor anti-lgM The secondary antibody is usually | abelled
with a defopf{flsPanfidih subl Bit6& ds¥apAreBavaBRe RSB asTidhbrads, for
exanpl e, peroxi dase or alkaline 15phosphatase, allow ng quantitative
det ect i onmpierigieinagiiiseauent dnmaneassAYsAsg be seme teskymiganip cletect

Chont | um FABERa Y foRi@OUER n palie YT afcle O BBl aptoantioogy .

| abel s knstatusi. rinthie cantextrdiesbsarapled" oan he dgfinachae sameplesaemovad frohe

concentration of antigen_used in ste IS sglected .t ive a broad
ynant rHieeR o PRIvREd o e ristelb Rl lbetustlit S8 Ea Tn scen
(b), in ocagteantisody sistudef ¢l pdtioat Isaumihewndprior detesting ef thie sausient i body
measurenents. This is a particularly inportant consideration in
relation to i munoassays for detection of anti-tunmour marker

aut oant i bpg r‘i‘@t’g{éﬂé'rélﬂ b8y id HeRPmMelarPat(FAB MRS TN BiflbuRt 6f
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2009/ 081165PCT, 2008 2 -2, - dilutj f th Lib i

ool SmPHLG JeaniBoay BreseRtininf sehot lRetbp st BAEY hifbe 1 o
nunber i sadctirateiyt dotdanined, greviiedihdttige sét qfroaliemtied stiseaals ddvers the
calibration@rrqqterial SCrj erein.is as calibrator for 5

d bed . ;
 mmunoas SEE GRNGRRLAUSRHIDGRY HERTS WG R WAt SAREFHB ENeeUNter When

| Mung ogieShd YaBdiRabdtisaniiés GURROWATRIEboAPEISAISSIN thé #RMunoassay
aut oant i bodi es té_pl cally being cancer-assocl ated. The devel opnent and
i

progr essi ¥iePef. Thiscan herfaiempiped pMmpiricaly Ry testing & wneg of dilyed1o
associ at g ' f: S ' j t he
pat i ont, - (pcater| RS TERTEICIn PBipator b GiPplpeV el SaeRS, e
bi ol ogy of the cancer (see Fateh-Maghadam A & Steilber, P. (1993)

Sensi bl e f IS, bl.i ]
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230- 283, 20Q7).. Tunour rkers are . often. found to be tered forns of
- Uy pelgbay HLlERgy BE AR oyl Wih S compoRaRi o SEaay he

al ter ati ogalieatidPematetRppas th isB! MYBICKINVENGtiGTEdHes TN figd iRachange
in secondary, tertiar r quaternary structure or a change in
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post - L 1 ansHEbieRUerip AraRasel IOV Satikrlbraush BRI Feiapieat i on.
In addi ti giytioW Huffels/RF p%&?@’dﬁofﬁﬂe ngitfrﬂti(?ﬁ QtaHBéfd%?rkﬁl%?ég%ﬁéexample, a

over-expressed I n tunour ce ossibly as a resu
anpl i35 cabigbsalbudenol NBE + 0.aNsNaCpt Dottalcaseig Gl Vohweem 0 drederrédto

. WLd. . b
oy TS SaPpSGEASET) DRSSl o) 800, Pr BB ETERSEA,
sone i nst eontesipldtesdsée of ¢dlibratommateriabe Whichmoasist of omangnaleso@.sed by

an indivigdual's, i e, systemas "nop-self' and,thus elicjting.,an
Mimine. 1 eQUBREELTHLE SFF biFG Bastoe e 2y Red s ol these dhdn
cel | - medi pufests. iPaRRURarlyassean salibratsts Bondist dfirRimdroslogial id & human
aut oant i bodi es i nprunol O]%I c%l I )E s,ﬁegl fic to the tunour marker protein.
30 ascites fluid, which may be obtained from one or more human cancer patients,
admixed with HSBT. Altermatively, normal serum could be used as a calibrator

diluent. Itis also contemplated to concentrate the bodily fluid or (semi) purify the



30 Aut oanti bodies are naturally occurring antibodies directed to an
antigen which an individual's imune systemrecogni ses as foreign

even thou igen actually originated in the indgLyj . y
may be prﬂ%%ﬁb@)ib%ﬁﬁle circulation as WD 2009/ 081165PC%3%@J§708%§§60
- 22 - circulating free autoanti bodies or in the formof circulating
i mmune conpl exes consi sting of autoai bodies bound to their target
tunour marker protein. The term "cancer-associ ated" anti-tunour

mar ker aut oanti bodies refers to 5 autoanti bodi es which are

char.act er jgidosie’faridtRef ANGRMhEIMSRBAS t8 fdfde aaftbrMid it &taaligadi r ect ed
agai nst epitopes present on fornms of tunmour marker protelins which are
pr ef er entndditighal gprposentsimay he adderd ko theiosatibradion teaterialTipp egsample, tot he

t umour ' i anti-tunmour marker 10

aut oant iml;]o |6e\§@%‘%%%§{@er@g% |rﬁ§§r$§%tr(gghour mar ker proteins (expressed
in bacterial, insect, yeast or mammalian cells) or chemcally

synt hesi sgd tunmour marker anti which may, c rise.substantially
whol o & unseme iy eppsT s e Ate fhafiro P dRon Bfied 8 BRor
pept i de at?ié;bm-in Qidtjlﬁits Eﬁﬂ_@tﬁré?b_rispwm @tﬁnﬁfgnmy,— m??@;l@ﬁaﬁ?h
proteins for use as the basis of i noassa r ents for e

det ect i o@lwomficﬁﬁﬁrﬁﬂﬁﬂnéﬁ'}?'@'éﬂ@){ 8‘%‘3‘? ﬁ’ﬂ%%ﬂb‘i?ﬁgf’ﬁr%cﬁﬂ%ur
cell's (anga{vag psiBERS udediRe MYBAtofPRatd SHdwrdihaYbiBliral laHARILEitdd MBS arsand
serumfromindividuals with neoplasia, or other bodily fluids from

one or no¥abledestaragrat eAR°S @@ﬁécmb%ﬁt%@@frpﬁew@rmw)@/dwggys withogthe
Ui brat] . : iy _ . e

i Sas <85 BF a4 RodfREAURRY, PR QUi RiRfhe' ¢t catrato ¢

aut oant i batdneéerdagdaonst lodd térer Boren stomge isrmoharientiandespiEst | ve of the

nature of the antigen used, in such.assays. A key feature of the

Cal | br at 1 SRAUBEIEERREEAY himRrLS ARRR N SYERY cpec al iy
calibration material conprising pleural fluid or ascites 25 fluid
from one nor e_cancer ﬁati ents) is that it_cqgntains aut o,a?t,i bodi es

r t
whi ch ol oL §5¢ BLRIRITEPeH s 2PRlEs S CRIbTEiRe " BAUNSRESEST: TV pI es
(€. 9,15 angRlin® Pidchbe irfPleUBld bNinirflinBasay R Heritioh BALMerP H9dvivar Ly -
This calipration material nmay be used with reconbi nant tunour marker
ant i gens, issiffiewicloi royidp suieble gatiratiomMateriadmwhigbrase kpoyn mositive « urour
mar ker nagJ Laer - : ' [ i al
descri be?iﬁ@ggg*,@gﬁm@eaﬁ@g I%Sg&caglpl rr%?%s%%é?fci %ﬂoﬁg@%} gg&iatﬁ%
aut oant i basbayis as entibody, ratbectian mnaritigan ndherinantion sdlifesses Hingl e

of ait rer AP EG e bR aR D Prehel Y RElni 4 pOhLALE Michip BAPYR MR, °°
be usEd tadvancalo bomthin antibodiesrof te apfdrbpriaiatspasifielys. By way of

exanpl e, sanpl es of human pleural effusion have been shown in the
current exanples to contain autoanti bodies to a range of tunour

mar kers, Gaﬁéﬂag& R Pferrdd AMGo UseBoBily HEBR Whtdh Srstdrasrigrisk ablood
fragnment), NY-ESOl1l, BRCA2, PSA and Annexin X1-A. 10ln a final aspect,

t he i nverRPEHCIPT SUFlas whaieblosd aplasmapsserunal asdhediasis the calisator n
order to ﬂa?ef?fal.tm&%ahhﬁ]eaéanﬂfﬁto%afeﬁagﬁgg%pr?ilse b'agtr}nﬂ'uiEQ ichrkd
the wells r e

surface, such as of a mcrotit plate, to the presence
i n t &b calieinageifvidspaxedatas ovframsidates, and dmleddsozlicegnatenale prodyiced! | y
specific . t n Of: y R o] Ao ] gY=| h as
For - exarpi i A (st 5RBReD FLhorRiin® erb R Coip bRy B
obser ved mhabhecetdctedfrsmpleasal effupibeuastites | widlodoedd, atchdfdrainaga figiel,

Pat | ent s ERnt Al & BRI BB S il SRS il Shpeg Tl e
pericardial effusion, bile, pancreatic secretions, etc. The fluid may be obtained
30 from a human subject or from a non-human mammalian subject, including for

example dogs and non-human primates.



attached to reconbi nant tunmour marker antigens. These pleural fluids
can therefore be used to provide a generic quantitative ELISA for
reconbi nangoRhRkElps Pearing histidine and/or biotin t%sr/dﬂ}b&*bomu
utilises a native hunman 20 anti body specific for the tag, in
conbination with a | abelled anti-human secondary anti body. This

met hod provi des certain advant ages ov®r the use of nurine nonocl onal
antibodies to quantitate-tagged antigen bound to a solid support in
the overall context of imrunoassays for anti-tunour marker

aut oant i bpcietain émbﬁélméntélftﬁécéﬁlﬁaﬁ&ﬁﬁai&%?ﬁa‘?ﬂc&ﬂﬁ%@rﬂcﬁ fibat used
to measure native human 25autoanti bodi es specific for the t umour

mar ker anépigéed frema hodmﬁygty OfiSPATTINIVRICH §| MY iyorpyas ereseiat ayithr un
an assay a0yt f a rker
anti gen b{‘)lﬁgﬁg to t‘%‘fﬁ [a‘?% usi ng %‘gl frtr ati §ﬁh§g@éeﬁni]l Bbd %F Orlm
native auspemet lr‘:mhdieeﬁrwmotdlye:amtssm shave, whemeointxeaagtupmmwmnoroa the

oi nci iy oracrer BB ing §F oB it oftipfdhns drihodia THENERE] sictoing

]ant i - t unocullapBed or fonumteo aaitide0 dTies lwid ds devddfeors 30Eh BaRAItY 8 sgatetiam
or both a

says. - 24 - Therefore n urt her as ect the invention
br ovi des SRR RREAHET DEEPRLTHET wist A LE1o% FarRs BIARAIES. o
sol i d surprgsrabiitae ehaHis aiumd cﬂtérﬂteelffbrﬁ @Wd?/%%%tt@ wi®e d ttuﬁqdmiutms&d
conprising: contacting the solid surface be tested for the

presence BdYHIid Meaniag 4 hadyAluid whish deRrodyaed ALENG thergiseasengyogesfuman
bodi 146 [ | fef & aWP%reﬁ'r pRAts 100fbS ¥ dondbfldribeti e Fe%eﬁ@@étafuﬂtcﬂjr%ﬁé ve
human ant | ﬁ oglca 'y speci or th P g, neasur

t he amounin tbts eopaectidne esemplany "tnstyvaswity't fhid atel assites meuraheffusisty and
the ta b t th f said protein present on
t he su?f a%égg&'%oxy%?ﬁé'b a?’gr‘{t' eﬂd &?ﬁ'gagglpﬁf "t ag" rgf ers topchem cal
noi ety attached to the protein which is not present in any naturally

expressed_fqrm of the n t ag, can ea ol tide, in_which
case ¢ he TaghEaneidence B dai Suodduldiuctiitndat o RRcRARY pesoac do
non- cignt i gatonsiudd bdotl fodmts @eiddrsa ane Betepic @IdRhUERH &6 whole
expressed 15 form of the protein. The protein to be quantltated on

the soli go%?ﬁ:f%'éml% PagMEal |y a reconbinantly expressed protein.
Exanpl es of tags commonly attached to reconbinantly expressed
proteins include biotin tags and histidine tags. As illustrated in
the 20 actlenfadfiyidrapdesasitps Beid atb particuylysfseiil sonpeanf paljration waterial

t fi
or bi ot UE aQiSTERGREMERVEor Bhee i Br IR MG BRE o ©
hi st i2f nevalwge an:tdrteaiosed Erem Mruntd asadantnof thenthefapentic satelyunithis fluid,
popul ati qn,. |c%5| t d mat hemat i cal

anal yses 0 eB’?‘l's% rSt‘ﬁ)%Gdésb? W%b a‘%fi%?%t’%fgﬁg@ttoﬁénﬁe@@'ent

i nvent i omeautlme@bbd\m tibeltwemeeb Rave BEmbhstrdted thal huh@iv "beay aawdtyer
| ogi stic The invention will be further understood with

|
refer enceﬁO ‘gst glt‘fe‘ ?%P'PHWE Hyidandassies aimsuitabls eatipration mejerials for
2009/ 081 LpRsrdsBa Qgﬂa%ﬁgn of gétoanﬁﬁddlésclhq{ifrﬁad %eﬂf sﬁ‘ﬁb‘?ﬂése flu uids

publications specifica reference herein are ncor por at e
her eidf i rpqrtﬁ%nraumﬂntlbefﬂiys wnqhearercmwra@enmtmseatresaﬂm hemhogerum,

Pr epar at Idﬁmh H 1RSI 5 R Blogﬁ:ta?%éégéafscp }J%? bidi ons %%ﬁd Iéé' %ﬁg\éﬁg

col l ected Trom cancer pa or ne usi ng
pr ot ocol ssotypei dheliattelrlisiinoworiaet emcehtlmmmg sanmed&tectmncﬂys&nitb beai n

to th heti c.
mhe dr at i pgnt agantie D e BRBRIGH it R guiBRbedoEBht rol  (og
Ul t r asounshuivisgertiogn bindirecseciichy pratlept mshtiches@uacidsesaraplethe
treat3| ng clinician.

The calibration material may comprise bodily fluid, and more specifically "body
cavity" fluid such as pleural fluid or ascites fluid, collected from one or more



i )Pl eural effusion should be collected into a sterile chest drain
container in 15 the standard manner for drainage of a pleural

ef fusi on. wo 2000081564 t€S collected into a sterile drai n%%,, Eos)ﬁbfm@
peritoneal drain in the standard manner for drai nage of ascites

No chem cal s need be added to the bag/container while the fluid is
draining into 20it. The bag/contai nerg shoul d be coll ected either when
full or on a daily basis whichever is sooner. 25In Cass Il Hood, 1
Litre of fluid was transferred into 20 x 50mlL sterile tubes using

sterile 2g,dr Phisits S & &rﬁé‘h&hét&ﬁ*ﬂ*oﬁﬁé& ahien® ifBIdEL individual

Supemat ants were poured off 1nto 2 sterile 500m. tissue culture

fl asks aneregodsiydiagnoged agdwyingecamesn joqluging bt netdirajtesidie colen gancer,
super nat ; i i f i nhi-hidor.) pg/ ml
(1he o SobPNERREe Mk HheRh b P AR ek HanRigsi loohe:, BE0ihankel

Super nat acgreevnarastricheamcpgueral danter, biaddet esndee, tiundtidlesinaer] st or ed
at -2 - 26 - List, of reagents: Sodium-Azide stock or ed RT

Ao ot it rVEPPaM AEHER KRB RS Bieaqt E0SH T ik PSP 1A Sle

al i quot s (@tied® oFIRBS obtarisB v ttwo v i e patisatsimay B¢ podirtdogdtnenoassay

for autoantibodies 10 The general |munoassay. nethodol ogy 1s
exenpl i f i PddrEneRas qavke PevledHPALMe Qfdﬁﬁflﬁp%&;%e'ﬁa‘é?ﬁ T"%e“r?é""%ef it

will be apgeRet 8lgdsbhie $dthe SPIBATS MpRP ARG TS RscabARIABIaled
use with other (auto)antigens. 15 Sanples of tunour marker antigens

wer e pr eparpag! Bijferend dyasiseitodiy fvids §oana single emintlivieneansgopatienté-hods
to thﬂ)se described in WO 99/58978. Briefly, cDNAs encodi ng the marker
antigens of interest were cloned into the pET21 vector (Invitrogen)
whi ch hasAlcalitratioal irfatends| tpoeared frormabdulily tfiuid takgn fredt cark@e phtisnt{giwit

tag to aid_ in purification of the expressed protein. The.resulting
ol ones we? BagicBleh s S elieEimey BpaBRl BRSHBIRR Bldbnep o7 HE thhen
bodi es), fypes bhcdrasersiot yisfecbrt g @i abncea s iraothet reliviaymiesae diustrhiedans
recovered via Nickel chel at:]e affinity col ums ‘(}Hi -tra%) ‘pm*rer cially

. . . yoe C
avai | abl eNBASEPRRBNYRS HEMplasoRRtYe Reman sulognibodies spediioy uraw

expr efs edmaRidr GPatSindRITe preutat IH SIEuRY AGHS kakEinSrdrh paBie ABRYIIIJIGH ©
buffer and the yield of exPressed protei n assessed by SDS- PACE,

west er n beaNCERMYERN SANGRId pdasnrealiéar gaNCer PABCKRYE sgacermnd iegslt i ve
contr ol V%}g’&ﬁ é%&éh%ﬁﬁés%hc bf Eutoaﬁ’titﬁ;'d%%e%g%ui%'i&*ﬁmﬁnto'lddical

i ncl udes S an ot1n tag sequences.
specificity has been established using a test assay, such fluids can be used to

' calibrate immunoassays to test for autoantibodies of equivalent immunological
20 specificity in test samples from patients with other types of cancer, e.g.
immunoassays for autoantibodies in breast cancer serum can be calibrated using
calibration material comprising pleural fluid {and other body cavity fluids) from
patient(s) with colon cancer, ovarian cancer, lung cancer, liver cancer, or
pancreatic cancer.
25
In one embodiment a stock of calibration material prepared from a patient
diagnosed with cancer may be used to calibrate an immunoassay carried out at a
later date to assess the immune status of the same patient or a different patient,
for example to monitor disease progression and/or to assess the effectiveness of
30 a course of anti-cancer treatment in that patient.



- 27 - P53: B003596 c-myc: V00568 ECD6 (HER2) extracellul ar donain:
ML1730 NY- ESO NM 001327 5 BRCA2: U43746 BRCAl delta 9-10:

NM_007302 +dgBgi%ios2d- A NM 145868 PSA: NM 001648 CAGE: Wﬁ%ﬁ&m
XM 291343 10 GBU4-5: NM 001110822 XM 001713629 XM 00171363

001713631 Annexin 1: NM 000700 Annexin 2: NM 004039 1. Antigens and
VOL (negative control) were diluted 1p-appropriate 15concentrations
in 0.1 Mcarbonate buffer. Antigen dilutions were di spensed at

50pl /well into the rows of a Falcon nmicotitre plate according to

plate | aywsé%@&l@mt%hﬁﬁét@%l&tﬁéﬂﬁﬁ\ﬁenﬁ&@ﬂé}?be RisBEtd BaljtiPhiat es were
covered and stored at 4C 2. Pl ates were washed once in

PBS + 0. 108MUReassaps @gﬁiﬁtjecaﬁn9&ﬂ@mb@pww@rrtaﬁ@nbacm@lﬁgtigbp@undry

t
buf  er (RO vicgy, (A Fafndgiyhar kRE b ihylbQloRdisdikined o
200 pl/ wed:dmpetﬂwer&i%mutmfthmashymethmloglesi afepalsasdth{rstherseopevér ed
at 40 .Te ti f|UI ndc |brator
mat er il sﬁl\%a r@'oﬁut e@%gasi?%?}gfe@p&q%‘f@?ﬁo &e@%c?ﬂ el?ﬂﬂn -
2009/ 0811@:5%/@2@%1@@4%@93 a8 desmmdomlwoea%mm arsd WD an
oA S A G e yrons St e Be gl
ver e washefereRE€eThé BRbrafdr H%‘feﬂaﬂ?}ré&raédwfm%vénw 84h BE yasd gt ed
pl ate washer then tapped dry on tissue gﬁ) . _Horseradi sh

per oxi dasealbsHp ipaeRyp slespiibathin WIRLAYA Wﬁ@&@@/ﬂ%@&o 000 in

HSBT) pr rabbit anti-human 1 gG (Dako, 1/5000 in HSBT). was di spensed

at 50 pl/well into all wells of the mcrotitre plate. HRP-conjugated
The calibration material described herein, and sets of calibration standards

comprising this calibration material, can be used to calibrate an immunoassay for
any type of autoantibody which serves as a marker of disease state or disease
susceptibility, wherein the disease in question has the potential to produce/induce
15 formation of a bodily fluid of the type described herein, comprising autoantibodies
of comparable immunological specificity to the autoantibodies which serve as the

disease marker.

Examples of diseases which are typically associated with the production of bodily

20 fluids containing autoantibodies include cancers of the types listed herein. As
explained above, bodily fluids obtained from cancer patients, and in particular
"body cavity fluids" such as pleural fluid, ascites fluid, hydrocoele, seroma, wound
drainage fluid etc., provide a useful source of positive calibration material
containing autoantibodies specific for tumour-markers. This calibration material

25 can therefore be used to calibrate immunoassays for detection of cancer or early
neoplastic disease in patient test samples (e.g. patient serum samples of
unknown autoantibody status). Such assays (for detection of anti-tumour marker
autoantibodies in patient test samples) can be carried out using the methods
described in WO 99/568978 and WO 2006/126008, or modifications thereof.

30
It should be understood, however, that the invention is not limited to the use of
cancer-derived fluids, nor indeed to the detection of autoantibodies to tumour-



10 rabbit anti-nouse Ig (111000 in HSBT) was used for assays

enpl oyi ng nouse nonocl onal anti bodies. Plates were then incubated at
room t enp w@hkoodo@ty W t h shaki ng. 8. Plates “’erep\ﬁ’%ﬁ{b/’i%sﬁ&zk@
step 6. 15 9. Pre-prepared TMB substrate was added at 50pl/we and
pl ate i ncubated on bench for 1 min. Plates were gently tapped to m Xx.
10. Optical density of wells was detqgimned at 650 nmusing a
standard pl ate 20reader protocol. Exanple 1 (conparative): Monocl onal
anti bodi es as calibrators 25Mnocl onal anti bodi es were investigated
as pot entma&&@@uﬁ&%&tmwaﬁr hﬁio‘itahf‘eﬁq%@ﬁ%dtbﬁ%tr%?%?dﬁﬁ) $idféhsRat
shown). Althou r epr oduci bl e | ution responses coul’'d be produced,

t hese colAS$ORI ecbwrt thiprpduelian gfrbaddy ﬂ@@ﬁ\(@@erthawmumowbp leed ohat
this was I I

ant  bod: daoSBRECoRFinR auiBaHoBlds ¥haR T R o i B b o REERER,
secondar yal0inanund disgasep oThaamvelytﬂretmeteiorterminte:saldtescusﬁecbfémtljnf.lmds

aut oanti bgdi es ,i.n serum Thus W.th t approach ane is.effectively
usi ng%mqﬂﬁwgﬁ@m "T?é’HEﬁ' (% R@gga‘@”ﬂf geragg;a\y%]ringﬁngn due to
t he secondlesaseaad teﬂlb@'a'tlofhymél%ﬁlatsafﬁr ithurht?assa?Qfor desdctioh @ aQtoantibodies
cal i brat ed for bﬁ@téhe &se nmonocl ona sgstém In addition, the
monoc| onaVhiFR 8> TGEKSTS OF BrespEeimmeng fisea XamRles ol spel AMPETPURR N ¢
t he pol y%;Qé@desrlﬁéﬁ@é‘%%Lﬁﬁﬁibl@'éf@ﬁh?kﬁ%@ I@pistainehib@s(sILRY s may
expl ai n why nonocl onal anti bodies are not used aS cal i brator

mat er i al sPrimanydnliagn citosisHirBte. ateimmere Yyseiditis 48.9s gﬂgﬁ@mqto Bupus

eryt t EHR i bodi es
had B@gﬁ tﬂ?'lsozdol t%%l%as Eggg%@gggpi %r C%d%ma er| &qﬂﬂgﬂl{ﬁﬁventors
chose to adreaalttlsgatgeNddmn spligaasa), atcimaswid b}g)dplamtuwlmrppsa bl e
sources of .calibrato terials fog the .reasons, outlined above. 10
Seanpl o 2uteipdababeBR €0 b g Hetsdbo SN GH it  bodi es i n
Human Fluids 15 Patient fluids were screened in a standard

aut oanti bo assa a | ut | on n HSBT) to determ ne
hose t ha e Gask Heextiekif Brijos. dbe GeliTRE MRt QAP aRISeR FPish! o
1) . Risgurgt d@eédﬁtéawc@tmtﬁ%@a.seaﬂ decb@é‘ t%.cmmu*uma a%f:uﬁ\tl%tmg
autoanti bodies in two different pleural fluids ferent

ant i gens By jpingi suchras-infiaramatans synevial fuichisolatad @@ﬁ theu kaw gt 2 gatienthus,
the inveny, g{ gahave shown 20 that the selected antigens nmeasure

aut oant i bodi es which are specific for that particular tunour

associ ated antigen. As an additional denonstration of the specificity

vest er n_ande cags of feferiidip s i 4R SR heRBER 808 L85
capt @0e agenprisel or donsishot astites foidyotasisey frofmpstertawith SLE(gte daccsrdi ng
wth pl edtdt THRds L et Baoaloaal it e T terdre ottt cen”
i n Fi gur ee2nbted Whataibt ahssipgid£{dr indfedatRér bddy shvitpflumsRath asul ar
antigen is denonstrated by strong bands of the correct size

cor r esporRigwgl elusionrs)ae perpjated Withdhadresencaof arlvimgh with little or
no evidence of binding to bands of contam nating material. In Figure
3, serumwas used to probe simlar Western Blots and in this case
stro@§ bilndhegaseobhitianyicirhasimthartalibnater magerial mayprasspise drrconsist of

ascites fluid obtained from biliary cirrhosis patients.

The general features of immunoassays, for example ELISA, radicimmunoassays
and the like, are well known to those skilled in the art (see Immunoassay, E.

30 Diamandis and T. Christopoulus, Academic Press, Inc., San Diego, CA, 1996, the
contents of which are incorporated herein by reference). Immunoassays for the
detection of antibodies having a particular immunoclogical specificity (e.g.



WO 2009/ 081165PCT/ GB2008/ 004260 - 30 - all of the reconbi nant
antigens can be seen. The inventors have observed that 7/67 (90% of

serum sanpygsododgiff contain antibodies to bacterial prLetbRidissoo.
however, of the 54 pleural fluids screened by Western glgoﬁlﬁ}ngfoogg?y

4(7% showed any evidence of such binding. Despite the fact that
patients had netastatic cancer, and fcherefore presunmably the cancer
had been present for sone tinme, sone fluid sanpl es were shown to have
autoanti bodies to a limted nunber of antigens (Table 1). Nuner of

e TSR D 35003l NSk
tumour marker protein) generally require the use of a reagent comprising an
antigen which exhibits specific immunological reactivity with the antibody under
test. Depending on the format of the assay, this reagent may be immobilised on

5 asolid support. A fest sample to be tested for the presence of the antibody is
brought into contact with the reagent and if antibodies of the required
immunological reactivity are present in the test sample they will immunologically
react with the reagent to form autoantibody-reagent complexes which may then
be detected or quantitatively measured. Such immunoassays are typically

10 calibrated by carrying out parallel assays using the same reagents used to detect
(auto)antibodies in the test sample, but replacing the test sample with one or
more calibration standards, which are samples of calibration material known to

contain (auto)antibodies of the appropriate immunological specificity.

15 The preferred calibration method using the calibration material of the invention
utilises a set of calibration standards, typically serial dilutions of the calibration
material of the invention, which are tested against one or more known
concentrations of antigen. In a typical “sandwich” ELISA the antigen having
specificity for the autoantibodies under test is immobilised on a solid surface {e.qg.

20 the wells of a standard microtiter assay plate, or the surface of a microbead) and
a sample of calibrator (or test sample to be tested for the presence of
autoantibodies) is brought into contact with the immobilised antigen.
Autoantibodies of the desired specificity present in the calibrator material will bind
to the immobilised antigen. The bound autoantibody/antigen complexes may

25 then be detected using any suitable method.

The invention therefore provides a method of calibrating an immunoassay for
detection of autoantibodies which comprises:
(a) contacting each of a plurality of different dilutions of a calibration material

30 comprising a human or other mammalian bodily fluid with an antigen
(immunologically) specific for an autoantibody, wherein said human bodily fluid is
known to contain autoantibodies immunologically specific for the antigen;
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antigens. J:8¥gbRsQhs Measured autoantibody are arbitrar iﬂdf/diﬁﬂ@ﬂfzk@d

|l ow, internmediate or high. 15 In benign autoi mmune di seases
auto-antigens are usually nmuch nore Iimted for each particul ar
disorder. In this respect the data.-gmihe bodily fluids in cancer
patients reported by the inventors are different. The presence of
different autoantibodies in different cancer patients nakes

devel opi I | : ; | it d :
it cant | BOLERERHS Ble ormDu (R AB0iEHR) Sibaflt ofald fetfipen,said
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initially,i i gat ed usi : titration. t ' . C
nSsay 2pl B8 (e er ek ARG A MY dpGasiay GRnGarn APHICHERY SRIBSAT O see
Tabl e 2a)saicfatioastisodynd VOL were 30 all owed to adsorb to the plate

for a mninmum of 48 hours after this tine the plate was washed and
bl ocked for 90 mn with PBS containing casein (0.1%wv), NaCl (0.5M
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to the invention. In one embodiment a labelied secondary anti-human

10 immunoglobulin antibody, which specifically recognises an epitope common to
one or more classes of human immunoglobulins, is used to detect the
autoantibody/antigen complexes. Typically the secondary antibody will be anti-
IgG or anti-iIgM. The secondary antibody is usually labelled with a detectable
marker, typically an enzyme marker such as, for example, peroxidase or alkaline

15 phosphatase, allowing quantitative 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.

20 The concentration of antigen used in step (a) is selected to give a broad dynamic
range in terms of the binding measurements obtained in step (b), in order to
provide calibration for a wide range of autoantibody measurements. This is a
particularly important consideration in relation to immunoassays for detection of
anti-tumour marker autoantibodieg,, which by definition are polyclonal and exhibit

25 patient-to-patient variation in terms of the strength of antigen/autoantibody
binding as well as the absolute amount of autoantibody present. The
concentration of antigen used will typically be greater than 20nM, and more
particutarly be in the range of from 20nM to 180nM, or in the range of from 50nM
to 160nM.

30
As many dilutions of the calibration material may be tested as are needed to

construct a broad calibration curve in part (c). Typically at least 6 separate



- 31 - fluid calibrator titrations (in HSBT) were prepared in tubes.
Fol | owm ng renoval of the blocking buffer, these were added to the

empty pl atwo3senbQy i n Table 2b and |ncubat ed for 90 rPCQ‘IGB-EB@SIOO-Q 0
r emai nder ? the assay was perfornmed as described in materials an

met hods. 5 2.2345678911112 0.5nM A 1. 6nM A 5nM A 16nM A 50nM A 160nM
A 0.5nM A 1.6nM A 5nM A 16nM A 50nMZ 160nM A 0.5nMV ."1.6nM YV, '
5SnMV :,..s. 16nMV.,',. 50nMV "' 160fiMV 0.5nMV 1.60A V 5nM YV, .
16nM V

dilutions of the calibration rmaterial will be tested at each antigen concentration
used, but this number is not intended to be limiting.

A preferred use of the calibration material described herein is as a calibrator for

5 immunoassays for detection of native human autoantibodies immunologically
specific for human tumour markers, these autoantibodies typically being cancer-
associated.

The development and progression of cancer in a patient is generally found to be

10  associated with the presence of markers in the bodily fluid of the patient, these
“tumour markers” reflecting different aspects of the biclogy of the cancer (see
Fateh-Maghadam, A. & Steilber, P. (1993) Sensible use of ftumour markers.
Published by Verlag GMBH, ISBN 3-926725-07-9; Harris et al., J Clin Oncol., 25:
5287-5312, 2007; Voorzanger-Rousselot and Garnero, Cancer Treatment

15 Reviews, 31: 230-283, 2007). Tumour markers are often found to be altered
forms of wild-type proteins expressed by “normal” cells, in which case the
alteration may be a change in primary amino acid sequence, a change in
secondary, tertiary or quaternary structure or a change in post-translational
modification, for example, abnormal glycosylation. in addition, wild-type proteins

20 which are up-regulated or over-expressed in tumour cells, possibly as a result of
gene amplification or abnormal transcriptional regulation, may also be fumour

markers.

Differences between a wild type protein expressed by “normal” cells and a

25 corresponding tumour marker protein may, in some instances, lead to the tumour
marker protein being recognised by an individual's immune system 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 tumour marker protein.

30 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
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circulating free autoantibodies or in the form of circulating immune complexes

consisting of autoantibedies bound to their target tumour marker protein.

The term “cancer-associated” anti-turmour marker autoantibodies refers to

5 autoantibodies which are characteristic of the cancer disease state, and which
are directed against epitopes present on forms of tumour marker proteins which
are preferentially expressed in the cancer disease state.

Typically, the tumour marker antigens used to detect anti-tumour marker

10 autoantibodies comprise recombinant tumour marker proteins (expressed in
bacterial, insect, yeast or mammalian cells) or chemically synthesised tumour
marker antigens, which may comprise substantially whole tumour marker
proteins, or fragments thereof, such as short peptide antigens. Other potential
sources of tumour-associated proteins for use as the basis of immunoassay

15 reagents for the detection of anti-tumour auto-antibodies include cultured tumour
cells (and the spent media used for their growth), tumour tissue, and serum from
individuals with neoplasia, or other bodily fluids from one or more cancer patients
(as described in WO 2004/044590).

20 The calibration material described herein may be used to calibrate
immunoassays for detection of a wide range of anti-tumour marker
autoantibodies against different tumour markers, irrespective of the nature of the
antigen used in such assays. A key feature of the calibration material used in this
invention (and especially calibration material comprising pleural fluid or ascites

25 fluid from one or more cancer patients) is that it contains autoantibodies which
closely resemble those present in cancer patient test samples (e.g, cancer
patient serum) in terms of antigen binding specificity. This calibration material
may be used with recombinant tumour marker antigens, synthetic peptide tumour
marker antigens or purified tumour marker native antigens.

30
The invention is not intended to be limited with respect to the target of the
immunoassay, i.e. the specificity of the target autoantibody which it is intended to
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detect. The calibration material described herein can be used to calibrate an
immunoassay for any autoantibody present in the calibration material itself. A
single calibration material may contain a number of different autoantibodies of
different immunological specificity and so the same material may be used to

5 calibrate a number of different assays. By way of example, samples of human
pleural effusion have been shown in the current examples to contain
autoantibodies to a range of tumour markers, including p53, c-myc, ECD-6
(HERZ2/neu extracellular fragment), NY-ESQO1, BRCAZ, PSA and Annexin X1-A.

10 In afinal aspect, the invention provides a calibration material which can be used
in order to quantitate the amount of tagged protein bound to a solid surface, such
as the wells of a microtiter plate, due to the presence in the calibration material of
native autoantibodies immunologically specific to a peptide tag component of the
"tagged" protein, such as for example a histidine tag or biotin tag. The inventors

15  have observed that certain samples of pleural fluid isolated from cancer patients
contain antibodies immunologically specific for histidine and/or biotin tags
attached to recombinant tumour marker antigens. These pleural fluids can
therefore be used to provide a generic quantitative ELISA for recombinant
proteins bearing histidine and/or biotin tags which utilises a native human

20 antibody specific for the tag, in combination with a labelled anti-human secondary
antibody. This method provides certain advantages over the use of murine
monoclonal antibodies to quantitate tagged antigen bound to a solid support in
the overall context of immunoassays for anti-tumour marker autoantibodies, since
it uses the same reporter system as that used to measure native human

25 autoantibodies specific for the tumour marker antigen itself. Thus, within a single
assay plate one can run an assay to quantitate the amount of tagged
recombinant tumour marker antigen bound to the plate using calibration material
containing native autoantibodies to the histidine or biotin tag portion of the
antigen and in parallel run a set of calibration standards for binding of the same

30 tagged recombinant antigen to native anti-tumour marker autoantibodies and use

the same reporter system for both assays.
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Therefore, in a further aspect the invention provides a method of quantitating the
amount of protein bound to a solid surface, wherein said protein comprises a tag,
the method comprising:
contacting the solid surface to be tested for the presence of said protein with a
5 reagent material comprising a human bodily fluid, wherein said bodily fluid is

known fo contain a native human antibody immunologically specific for the tag,
and measuring the amount of specific binding between the native human
antibody and the tag, thereby quantitating the amount of said protein present on
the surface.

10
In this context, the term "tag" refers to chemical moiety attached to the protein
which is not present in any naturally expressed form of the protein. The tag can
be a polypeptide, in which case the tag consists of a sequence of amino acids
which is non-contiguous with the amino acid sequence of any naturally expressed

15 form of the protein.

The protein to be quantitated on the solid surface is typically a recombinantly
expressed protein. Examples of tags commonly attached to recombinantly
expressed proteins include biotin tags and histidine tags. As illustrated in the

20 accompanying examples, about 10% of the human population contain native
human antibodies which are immunologically specific for bictin. Human
individuals with native antibodies specific for histidine tags can also be identified
within the normal human population. .

25 |t will be understood that statistical and mathematical analyses of calibration
curve data obtained according to the present invention can include, but need not
be limited to, four parameter logistic plots.

The invention will be further understood with reference to the following
30 experimental examples.
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mul ti pl e Plag bagtontained shatidireadadiectet teither when Yk &r g @ gailebagis t ubes.
Fol | owi n%’é.egoval. of the 25 bl ocking buffer, these were added to the
enpty pl at'QCBRFTIEP N 'ed for 90 nin. The renmminder of the assay was
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25 In Class Il Hood, 1 Litre of fluid was transferred into 20 x 50ml sterile tubes using
sterile 25 ml pipettes and centrifuged 400g for 5 minutes.

Supernatants were poured off into 2 sterile 500ml tissue culture flasks and
Sodium Azide added to 0.01% (1ul of 10% stock to 1ml supernatant). Aprotinin

30 (protease inhibitor) was added to 1ug/ml (1t of 10mg/ml Aprotinin stock in PBS
to 10mi of supernatant). Supernatants were then poured into non-sterile 50mi
tubes and stored at -20°C



To each plate, calibrator fluid was applied in duplicate down a
doubling dilution 30 range starting at 1:2. This assay was perforned
on 10 occaghammkQesslet erm ne the reproducibility of thq’cﬁ‘j/éﬁlﬁﬁsmolﬂf
results in Figure 5 show representative graphs of the mean shape o
the curves produced fromthe 10 runs. The inter- WD

2009/ 081165PCT/ GB2008/ 004260 - 33 -_agsay variation is represented in
the formof error bars which are shown in the formof standard

devi ati ons associated with the nmean of the 10 runs. The inter-assay
coefficient of variation (CVs) for the reaction with each antigen are
shown in Table 3. 5 CV of Raw OD Dat a C-nyc | P53 I PSA |
Annexi n | LisBRafja2age®eD6 | NYESO dilution 1 11 9 8

Sodium Azide stock stored @ RT,
Aprotinin = Calbiochem 618370

5  Aprotinin stock stored in 50l aliquots @ -20 °C
PBS = phosphate buffered saline

Standard immunocassay for autoantibodies

10
The general immunoassay methodology is exemplified herein using recombinant
tumour marker antigens but it will be appreciated that the same assay protocol
may be adapted for use with other {(auto)antigens.

15  Samples of tumour marker antigens were 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 modified to encode a biotin tag and a

20 6xhistidine tag to aid in purification of the expressed protein. The resulting clones
were grown in a suitable bacterial host cell (in inclusion bodies), the bacteria
lysed and denatured and the expressed antigens recovered via Nicke! chelate
affinity columns (Hi-trap, commercially available from Amersham, following
manufacturer's protocol). The expressed antigens were renatured by dialysis in

25 appropriate buffer and the yield of expressed protein assessed by SDS-PAGE,
western biot and ELISA and quantitated prior to storage.

The negative control VOL is empty vector (i.e. no cloned cDNA)} which still
includes the His and biotin tag sequences.

30
GenBank accession numbers for a number of marker cDNAs are as follows:
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P53: B003596
c-myc: V00568
ECD6 (HERZ2) extracellular domain: M11730
NY-ESO: NM_001327
5 BRCA2: U43746

BRCA1 delta 9-10: NM_007302
Annexin X1-A: NM_145868
PSA: NM_001648
CAGE: NM_182698 XM_291343

10 GBUA4-5: NM_001110822 XM_001713629 XM_001713630 XM 001713631
Annexin 1: NM_000700
Annexin 2: NM_004039

1. Antigens and VOL (negative control) were diluted to appropriate
15  concentrations in 0.1 M carbonate buffer. Antigen dilutions were dispensed at
| 50pl/well into the rows of a Falcon micotitre plate according to plate layout using
an electronic multi-channe! pipette. Plates were covered and stored at 4°C for 48
h.

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

3. Plates were blocked with high salt incubation buffer (HSBT, PBS + 0.5M
NaCl + 0.1% casein + 0.1% Tween™ 20) at 200 uliwell for one hour or until

25 required for use (store covered at 4°C).

4. Test samples of patient bodily fluid and calibrator materials were diluted as
appropriate in HSBT at room temp.

30 & Plates were emptied and tapped dry on tissue paper. Each diluted test
sample (or calibrator material) was dispensed at 50ul/well into all wells of the
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microtitre plate using an electronic multi-channel pipette. Plates were covered
and incubated for 1.5 hour at room temp with shaking.

6. Wash step: Plates were washed three times in PBS + 0.1% tween 20
5 using an automated plate washer then tapped dry on tissue paper.

7. Horseradish peroxidase conjugated rabbit anti-human IgG&M (Jackson,
1/10,000 in HSBT) or rabbit anti-human 1gG (Dako, 1/5000 in HSBT). was
dispensed at 50 pl/iwell into all wells of the microtitre plate. HRP-conjugated
10 rabbit anti-moulse 1g (1/1000 in HSBT) was used for assays employing mouse
monoclonal antibodies, Plates were then incubated at room temp for 1 hour with

shaking.

8. Plates were washed as in step 6.

15 ,
9. Pre-prepared TMB substrate was added at 50ul/well and plate incubated
on bench for 1 min, Plates were gently tapped to mix.

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

Example 1 (comparative): Monoclonal antibodies as calibrators

25 Monoclonal antibodies were investigated as potential calibrator materials in
autoantibody assays (data not shown). Although reproducible dilution responses
could be produced, these couid not be used as calibrator curves. It was
considered that this was an inefficient calibration system because the monocclonal
antibodies were murine in origin and therefore required a different secondary

30 antibody reporter system to that used fo detect human auteantibodies in serum.
Thus with this approach one is effectively using two different measuring systems
and day to day variation due to the secondary antibody system can not be
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were prepafLfpiel 239pEtionstration” 3f " Abidd?” Shecififty Mo HitBSRtibodies in

Human Fluids

15  Patient fluids were screened in a standard autoantibody assay ata 1 in 100
dilution (in HSBT) to determine those that contained autoantibodies against a
selected antigen (Table 1). Figure 1a & b show examples of inhibition of binding
of the autoantibodies in two different pleural fluids to two different antigens by
their pre-incubation with that antigen in solution. Thus, the inventors have shown

20 that the selected antigens measure autoantibodies which are specific for that

particular tumour associated antigen.

As an additional demonstration of the specificity of autoantibedies in pleural fluids
for tumour associated antigens, Western Blots were performed on the

25 recombinant antigens used as capture agents in the autoantibody assay. These
carried out according to standard methodologies described in the literature and
were probed with pleural fluids selected as calibrators. The results can be seen in
Figure 2 in which the specificity of each fluid for a particular antigen is
demonstrated by strong bands of the correct size corresponding to the antibody

30 bindind to the antigen with little or no evidence of binding to bands of
contaminating material. In Figure 3, serum was used to probe similar Western
Blots and in this case strong binding to baterial contaminants that are present in
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Despite the fact that patients had metastatic cancer, and therefore presumably
the cancer had been present for some time, some fluid samples were shown to
have autoantibodies to a limited number of antigens (Table 1).

Numer of fluids in each calibrator group
P53 C-myc ECD6 NYESQ BRCAZ PSA Annexin Xla
low 61 53 62 59 61 21 26
Intermediate 1 9 1 1 2 5 3
10 High 3 3 2 5 2 5 2

Table 1: Screening of pleural fluids for autoantibodies against seven different
tumour associated antigens. Levels of measured autoantibody are arbitrarily
designated low, intermediate or high.

15
In benign autoimmune diseases the auto-antigens are usually much more limited

for each particular disorder. In this respect the data on the bodily fluids in cancer
patients reported by the inventors are different. The presence of different
autoantibodies in different cancer patients makes developing an overall

20 calibration system for a multiple autoantibody test much more challenging and
complex. Following screening of these fluids those positive against an antigen
were investigated further for their best use as a calibrator for the assay.

25 Example 3: Antigen and VOL titrated and fluids titrated

The possibility of using patient fluids as a calibration system was initially
investigated using a double titration system, in which assay plates were coated
with titrations of both antigen and VOL (see Table 2a). Antigens and VOL were
30 allowed to adsorb to the plate for a minimum of 48 hours after this time the plate
was washed and blocked for 90 min with PBS containing casein (0.1% w/v), NaCl
(0.5M) and Tween 20 (0.1% w/v). During the blocking incubation a set of patient
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fiuid calibrator titrations (in HSBT) were prepared in tubes. Following removal of

the blocking buffer, these were added to the empty plate as shown in Table 2b

and incubated for 90 min. The remainder of the assay was performed as

described in materials and methods.

2a i 2 3 4 5 | T 8 11 12
A{0.5nMA 11.6nMA 15nMA 16nMA _ |50aM A [180nM A JO5PM A {1.6nM A S0nMA  HB0nMA
B[0.5nMV 7ELBnM V., I5nMV s TA6AM Ve 5| 50aM V- [A80AM A [BBnM V[ 16AMA- - |S0nM YV HB0nM
C{05nMA [1.6nM A _|5nM A 16nM A _ [50nM A [160nM A 10.5nM A {1.6nM A 50nM A 1160nM A
D|0:5nM Vo FLEnMV - [SaM.V TE A 160 . 1500M VE JH1B0RMVAE0.6nMVE L FTEENM V- 5 SHMEY V0 150nM V- E[16InM Y .
Ej0.5nMA 1M.BnMA {5nMA 16oMA  I50nMA  J1600M A JO.50M A [1.6nM A SOnM A 160nM A
FlOSAR Va2 1 BnMVEHBAMVE T BAMV 20 SORMME S 60aM V. 210.5AM:V. <11 6nM:VS . J50nMVE I B0NM V-
Gi0.5nMA _ [1.6nMA_{5nMA 16nM A [50oM A |160nMA _10.5nM A |1.6aM A 50nM A [160nM A
H|0:50MVEL [ 6rMIVE BV RNV 22 [S0nM Ve 1T 80NMIV:A ] 0:5nMAVES  6nM: Ve V- |SOAMV G J160nM V-

2b 1 2 3 4 5 B 7 8 12
Alz : '

B
c
D
£
F
G
H

Table 2: plate and assay layout of Method 2 calibration where fluid and antigen
were both titrated across the plate. Where A: antigen and V: VOL (negative

control protein).

By analysing the data by this method a large amount of data was produced, not

all of it applicable for the function of a calibration system. Figure 4 is an example

of a result generated by this assay format using pleural fluid as the calibration

material.

By using this methed it was demonstrated that patients’ fluids could produce

effective titration curves at different fluid and/or antigen dilutions. This method

produced a large amount of data, but did not appear to optimise the use of such

fluids as assay calibrators. As is demonstrated clearly in Figure 5, binding of

fluids to low antigen concentrations is not useful in calibration due to low signal

and narrow dynamic range. MHowever at high static concentration of antigen such

as 160 and 50nM there is a broad dynamic range of OD values derived from

binding of the patient fluid to the antigen; giving rise to scope for calibration of a

wide range of autoantibody measurements.
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This result led to calibrator Method 3 where the inventors utilised this observation

so that plates were coated with a static concentration of antigen and the patient
fluid titrated as a calibrator.

Example 4: Antigen and VOL at a static concentration and fluids titrated

The inventors found this method produced the most useful data sets in relation to
the autoantibody assays because it reduced the amount of data being collected
to a level that could easily be produced reproducibly and analysed efficiently. By
reducing the amount of wells being assayed per calibration run, it was also
possible to run control samples concurrently on the same plates as the calibrator
curves. It had also been demonstrated that serum autoantibody measurements
at 160 and 50nM gave the most useful information and that calibration curves
measured against these two antigen concentrations provided the greatest
dynamic range for calibration. It was therefore decided to investigate this method
in multiple settings.

Initial experiments were conducted to determine the reproducibility of patient
fluids against seven different antigens. These assays were performed on plates
coated with antigen at 160nM and 50nM. Antigens were allowed to adsorb to the
plate for a minimum of 48 hours after this time the plate was washed and blocked
for 90 min with HSBT. During the blocking incubation a set of multiple patient
fluid calibrator titrations were prepared in tubes. Following removal of the
blocking buffer, these were added to the empty plate and incubated for 30 min.
The remainder of the assay was performed as described in materials and
methods.

To each plate, calibrator fluid was applied in duplicate down a doubling dilution
range starting at 1:2. This assay was performed on 10 occasions to determine
the reproducibility of the signal. The results in Figure 5 show representative

‘graphs of the mean shape of the curves produced from the 10 runs. The inter-
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Example 5: optimisation of the calibration method:

The following is an example of an assay plan to calibrate anti-tumour marker
30 autoantibody assays.
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" Table 4: The coating method for fluid calibrator plates.
Following removal of the blocking buffer, the calibrator fluid and control sera were
added to the empty plate as shown in Table 5 and incubated for 90 min. The

15  remainder of the assay was performed as described in materials and methods.
Antigen titration curves were constructed using mean values of triplicates for
each calibrator. The log of the calibrator fluid dilution and the log of the mean
optical density were plotted in a graph and used to plot a 4 parameter logistic
curve to fit the data. This curve was then used to extrapolate the equivalent

20  calibrator fluid dilution value from the log optical density values of the control

serum.

For each day that autoantibody assays are run one set of calibrator plates are
also run. Using seven antigens at both the 50nM and 160nM concentration a
25 total of 14 calibration plates are required.
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Table 5: Examples of the calibrator and control sera setup the dilution starting
point was determined empirically to give the most appropriate value for each
calibrator fluid against each antigen.

These experiments were initially performed using two different calibrator fluids,
each of which consisted of a pool of two fluids taken from the same patient but at
different times and 8 serum controls. The data from five assay runs are

displayed in Figures 6-12.

The next experiment focussed on the selection of one fluid calibrator for each
antigen. The principle characteristic which defines a good calibrator fluid is good
dynamic range. If a log/log plot is used, then other useful characteristics are:

¢ Linearity of log/log plot.

¢ Suitability of slope of log/log plot
+ Reproducibility of slope of log/log plot.

Example 6: Effect of calibration on day to day variability in control samples

Control samples were run on the same plate as the calibrator curves to
investigate whether by using the pleural calibration curve to extrapolate back to a
log dilution value, we could correct for day to day variation observed in the control
samples. The data showing the variation in raw OD values compared with the
values extrapolated from the calibrator curves is shown in Figures 13-19. It can
be seen from these figures that for most antigens, extrapolation from the log/log
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plot of the calibration line improves the day to day reproducibility of the

measurement of autoantibody levels in serum.

Example 7: Comparison of serum with pleural fluids as calibrator materials

Assays to measure autoantibodies in autoimmune diseases have used serum or
plasma as calibrator materials. Drainage fluids have a number of advantages
over blood products. They are available in very large volumes, are stable under
storage at low temperatures for long periods of time and can therefore be used to
provide reproducible calibrator materials for many assays. The collection of a
large volume at a single timepoint has potentially important advantages over
multiple sequential collection of much smaller volumes of serum. Firstly,
metastatic disease is an incurable condition and patients will all eventually die of
their disease making sequential blood sampling very difficuit and eventually
impossible. Secondly, the titre of autoantibodies might change with time and so
sequential blood samples might not be comparable. Thirdly, with antigenic drift
the humoral immune response might change to another immuno-dominant
antigen(s). Even if blood samples were taken from primary breast cancer
patients (ie at an earlier stage) then if a patient is cured by their treatment the
autoantibody response may decrease and not be detected in sequential samples.
All of the above means that the use of bodily fluids as described in this
application are believed to be novel and inventive. In order to assess other
advantages of using fluids a direct comparison with matched serum samples was
performed. Dilution series of serum and drainage fluids taken from the same
patient were assayed for their ability to bind to a range of tumour associated
antigens. The results are show in Figures 20 and 21.

it can be seen in figure 20 that the pattern of reactivity of the fluid and serum
were similar across a range of antigens. However figure 21 shows that for the
antigens which show positive reactivity for autoantibodies (i.e. ECD6, PSA &
Annexin Xl-a) the signal in serum is generally lower than the signal in the pleural



Tabl e 6: Format of antigen coated plates to be used for calibration.
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fluid. In addition, the pattern of reactivity differs with the serum autoantibodies
having a much lower level of reactivity with PSA relative to ECD6. This would
suggest that aithough samples C7 and 11828 are from the same patient, the
pleural drainage fluid C7 would provide a better calibrator for PSA autoantibodies

5 due to its greater dynamic range. This particular finding was extremely
unexpected.

Example 8: Use of pleural fluids to calibrate assays in_the clinical
10 laboratory setting

In order to validate the use of pleural fluids under the conditions encountered in a
high throughput laboratory performing autoantibody assays the following
experiments were run:

15
Calibration:
After first identifying suitable calibrator fluids with specificity for each antigen (see
Example 2) and optimising the dilution range to span the dynamic range of the
assay (see Example 4), calibrator plates were coated with antigen as in table 6:
20

Example of Fluid

1 2 3 4 5 6 7 8 9 10 11 12 Dilution Series:

: 1in8
1in16
Antigen at VOL_ at Antigen at VOL at 1in32
160 nM 50 nM 50 nM 1in64
1in128
1in 256
1in512
1in 1024

T TMOOmP
—
(23]
(==
-
=

Table 6: Format of antigen coated plates to be used for calibration.

25  Calibrator fluids specific for each of the antigens in the panel shown in figure 3
were serially diluted over the appropriate range and added to the plate above as
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shown in the example. These plates were assayed according to the standard
protocol.

Serum Samples:

5 Plates were coated with antigen as in table 7 and used to assay a number of
different serum samples that had previously been shown to have antigen-specific
autoantibody levels. Assays were performed according to the standard protocol.
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Table 7: Format of plaies used to assay serum samples to test the performance

of the calibration system under clinical iaboratory conditions.

The assays described above were performed twice per day (morning and

15  afternocon) for 6 days over a 2-week time span (runs 1 to 12).

Variability Runs:

In order to test the calibration system, variability had to be introduced into the
assay output. This was achieved by reducing the concentration of horseradish
20 peroxidase labelled secondary antibody in order to produce a lower signal on all

plates. This was performed twice on the seventh assay day (runs 13 and 14).

Calibration of serum samples:

Four-parameter logistic (4pl) plots were constructed for each set of calibrator
25 data. For each plot the bottom asymptote was set to zero and the slope was set

at 1. The top asymptote was constrained with a maximum of 2, The data from
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stocks of calibrator pleural fluid dilutions were prepared, aliquotted and frozen at -

20°C; and those freshly prepared on the day. The results of this study can be
seen in Figures 24-30. It can be seen that there was very little difference
between calibrator series that had been prepared freshly each day and those that
30 had been made up in bulk quantities and frozen in aliquots. This would suggest
that, when being used as calibrator materials, diluted patient fluids are stable to
storage at low temperature (-20°C) and can be stored for up to extended periods
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25 Example 11: Use of Human Fluids for Quantification of the Amount of

Protein on Solid Surfaces

Passive adsorption of proteins to plastic surfaces such as to the wells of
microtitre plate is not clearly defined and controlled and can depend on factors
30 such as the unevenness of the surface and charges on the protein and plastic.
Hence it would be useful to be able to quantify how much protein has adsorbed
and to be able to relate this to other proteins and other surfaces. Colourimetric
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protein assays are too insensitive for such measurements. Adsorption isotherm
methodologies have been described (Kelso et al) but these rely on the availability
of a {abelied tracer molecule. Antibodies against protein tags (such as the His-
tag) can also be used but they are usually murine in origin and so rely on a

5 different reporter system to that used for the measurement of human

autoantibodies.

During screening of human fluids against a range of tumour associated antigens
two of the fluids were observed to bind to all proteins including the negative

10  control, VOL (Figure 32). VOL is a recombinant peptide cloned and expressed in
exactly the same manner as the antigens but just consisting of a biotin tag
sequence and a his-tag. Therefore the human antibodies within these fluids must
be binding to one or both of these tags. Since the tags are also present on all of
the recombinant tumour associated antigens, the fluid could be used to quantitate

15 the amount of protein adsorbed to the wells of the plate. Table 6 shows the ratio
of signal at 50nM to signal at 160nM for VOL at each concentration. It can be
seen that the ratio of binding signal to VOL at 50nM and 160nM is relatively
constant across all dilutions of pleural fluid. This would suggest that the signal
measured is related to amount of protein on the plate and so this system can be

20  used to quantify protein levels.

Fluid Dilution | Run 1 Run 2 Run 3 Run4 Run 5
1in8 0.65 0.58 0.53 0.76 0.62
1in16 0.54 0.52 0.42 0.87 0.92
1in 32 0.51 0.5 0.41 0.82 0.71
1in 64 0.54 0.58 0.51 0.84 0.72
1in 128 0.69 0.64 0.53 1.03 0.76

25 Table 8: Measurement of autoantibody binding to VOL of drainage fluid 16. Ratio
of signal at 50nM to signal at 160nM for VOL at each fluid dilution.
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50nM t o sivgmadoseg1:dHONM for VOL at each fluid diluti onpor 82008004260
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calibration of non-specific binding Non-specific binding is a problem
i nherent in any serol ogical inmmuno-agsay due to the high
concentrations of inmmunogl obulins present in serumwhich tend to

5bi nd non-specifically to the plastic of the plate or the coating
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startirm;iﬁ”%h%%m%fﬁﬁgh%Ssay was perfornmed on 4 occasions to determ ne
the reproducibility of the signal. The results in Figures 33-35 show
representative 30 graphs of the nean shape of the VOL corrected
curves produced fromthe 4 runs.: The inter-assay variation is

repr eigent Exhrhplet 182 User of iciig flidbaissa edliratar@atdrawn in the form of
standard devi ations associated wmth the nean of the 4 runs. -43 -

Cl ai nms

In addition to pleural fluids, ascites fluids were effective an analogous calibration
system to that used in the previous examples. These assays were performed on
plates coated with antigen at 160nM and 50nM. Antigens were allowed to adsorb
20 to the plate for a minimum of 48 hours, after this time the plate was washed and
blocked for 90 min with HSBT. During the blocking incubation a set of multiple
patient ascites fluid calibrator titrations were prepared in tubes. Following
removal of the blocking buffer, these were added to the empty plate and
incubated for 90 min. The remainder of the assay was performed as described in
25 Materials and Methods.

To each plate ascites fluid was applied in duplicate down a doubling dilution
range starting at 1:2. This assay was performed on 4 occasions to determine the
reproducibility of the signal. The results in Figures 33-35 show representative

30 graphs of the mean shape of the VOL corrected curves produced from the 4 runs.
The inter-assay variation is represented in the form of error bars which are shown

in the form of standard deviations associated with the mean of the 4 runs,



1. Use of a calibrator material conprising mammalian bodily fluid to
calibrate 5 an i munoassay for detection of autoantibodies. 2. Use
according to claim2 wherein the calibrator material conprises human
bodily fluid. 103.Use according to claim1 or claim2 wherein the
calibrator material does not conprise any bl ood products sel ected
fromthe group consisting of serum-4gwol e bl ood and pl asna. 4.
Use according to any one of clains Ito 3 wherein the calibrator
material 15 conprises a drainage fluid, exudate or transudate. 5.
Use according to any one of clains 1 to 4 wherein the calibrator
material conprises bodily fluid collected froma body cavity or space
in which @aimsour is or was present or with which a tunmour is or was
associated. 20 6. Use according to claimb5 wherein the calibration
material conprises pleural fluid collected fromone or nore subjects
wi th canckr. Use of #callbsatonueteritil ngmpdsioganameialiaie bedily iuié to calibrate

cal i braati gn. i al i | tesfluid collected fromone or
nor e ubjﬁvﬁ&ﬁ%%ggﬁ@{eﬁr&éa@% %s%?ogdcnt(t:'g?%'fergfg to any one of clains 1
to 7 wherein the i Mmunoassay is for detection of autoantibodies to
cancer. - 44 - 10. A nethod of .calibrating.an, i ngassay for

ot eot i orfof  HAGASRADBATSE IR AHT T BIRIP SaLErHiqr Jo B oLt IRg® YRR o1
a plural igobiQfug.f ferent dilutions of a calibration material
conprising a mammalian bodily fluid with an antigen specific for an
aut oanti body, 5 wherein said mammalian bodily fluid is known to

cont gjgn a4t Oaﬂﬂéé)gédo?éipbm@ﬁﬁﬁ%r%’éihﬁ@ WPBFdi trie éé?braﬁjb@m@[&ria%@és (b)

detecting 't he anbunt of “specific binding between said antigen and
aut oant i budhcommpisernyibicaderogutisisetacteshirpmttbe grup eonsistipg )t peBINt.i ng

or cal cul gt | t he amount of said specific binding versus
the 10 di%(%[?gg)rl]&ocfélfﬁélaga i bration material for each dilution of

calibration material used in step (a), thereby calibrating an

i mrunoassay using said antigen for detectiqn of sajd autoantihody.

L The. nebod WPt inad areper i RN 41t B e el AR clARiHs e
human s15b@sthpisds aibhinabe. il xatidedbrafansLaate) 10 or claim 11 wherein
the calibrator material does not conprise any bl ood products sel ected

fromthe group consisting of serum whole blood and plasma. 20 13.
The nethogl of 3 a@07diRG 16 b BRe Pclafind 7 tWRSKIRIrBINAE caMrafr #aterial
material conprises a drainage fluid, exudate or transudate. )
comprises bodily fluid coliected from a body cavity or space in which a tumour is
or was present or with which a tumour is or was asscciated.
20
6. Use according to claim 5 wherein the calibration material comprises

pleural fluid collected from one or more subjects with cancer.

7. Use according to claim 5 wherein the calibration material comprises

25 ascites fluid collected from one or more subjects with cancer.

8. Use according to any one of claims 1 to 7 wherein the immunoassay is for

detection of autoantibodies to cancer.

30 & Use according to any one of claims 1 to 7 wherein the immunoassay is for
detection of autoantibodies to early neoplastic change.



14. The met hod of any one of clains 10 to 13 wherein the calibrator
material 25 conprises bodily fluid collected fromone or nore
subjects with cancer. 15. The nethod of any one of clains 10 to 14
wherein the calibration material conprises bodily fluid collected
froma body cavity or space in which a tunour is or was present or
with which a tunour is or was assoeiddt-ed. 30 -45- 17. The nethod of
claim4 wherein the calibration material conprises ascites fluid

coll ected fromone or nore subjects with cancer. 518. The met hod of
any one of. cl & methbl dfealifratihg bAiiMiuneassty for abicenomst sutbahtikvafgy | ses
human bodily fluid which is known to contain native human

aut oant i BEUEEEORRTIES ar e i nunol ogi cal | y specific for a tumour marker
protein. (a) contactihg St df%tﬁlgﬂah@fof%réﬁl%lmzoﬁé Bf Aealtfalich MateMer ei n
the antigen of part (a) 10 used at a concentration greater than
20nM 2@omnﬁv@lngea mﬁmmallfm kadily flgidwighr anp antigen apegifeter en avtgantipagy.i s
used 15 21. The
ot hod of TSy AFSr earaleh iy SERAE KRbwh o Ebepn Barficle. °,
concent rMnmmoicrguctdﬁg spaageforfthé anhgc—:ﬁf;)nM to 160nM 22. A set of
calibrati ds for Lbrating an_i noassgy for
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sai d set a&&sambbﬂﬁpﬁes@ndlnfth@rcamradmd ufa'te:rral Qafnda manmel i an bodi |y
fluid, manmal 1 an bodi |y fIU|€¢be|n mn to contain native

human au?@aﬂ?ﬁ'asmr&é'culaﬁgg U] O E@m'qw P spes a&ar&%n@a%eré%th?ed
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fluid . A set of calibration standards as claimed in claim22
or clai msiz@ W)eth@rebytwbreélmnu MUeass3y ¥$i0g gagloandigenforcdaipetioneotany

bl ood pr t%?‘,ed fromthe group consisting of serum whol e
bl ood an%g‘qca@ﬁ%% 25. A set of calibration standards-as clainmed in

any one of clainms 22 to 24 wherein the manmalian bodily fluid is a

dr ai nage , fI ui ate.qr.tr uda.t t of .calibration
ot andardd Tas. dngraONe Sy aRaTTEbitae ratianGE meto il aperEdt Aiinah
mangbi amoldiwfilig. fluid is fluid collected fromone or nore subjects
with cancer. 5 27. A set of calibration standards as clainmed in any
one of clainms 22 to 26

12.  The method of claim 10 or claim 11 wherein the calibrator material does
not comprise any blood products selected from the group consisting of serum,
whole blood and plasma.

20
13.  The method of any one of claims 10 to 12 wherein the calibrator material

comprises a drainage fluid, exudate or transudate.

14.  The method of any one of claims 10 to 13 wherein the calibrator material

25 comprises bodily fluid collected from one or more subjects with cancer.

15.  The method of any one of claims 10 to 14 wherein the calibration material
comprises bodily fluid collected from a body cavity or space in which a tumour is
or was present or with which a tumour is or was associated.

30
16. The method of claim 15 wherein the calibration material comprises pleural
fluid collected from one or more subjects with cancer.



wherein the mammalian bodily fluid is bodily fluid collected froma
body cavity or space in which a tunour is or was present or with
which a tunmour is or was associated. 10 28. A set of calibration
standards as clainmed in claim27 wherein the manmalian bodily fluid
conprises pleural fluid collected fromone or nore subjects with
cancer. 29. A set of calibration sténdards as clainmed in claim27
wherein the 15mammalian bodily fluid conprises ascites fluid
collected fromone or nore subjects with cancer. 30. A set of
calibration standards as clainmed in any one of clains 22 to 29
wherein the magmal i an baodily fluid is human bodily fluid which |s
known to YOconth§ rﬁ@W&FiQf@iq%rf’awhaﬁwbmmeﬂeg mq{:ﬁ{m(gogwr@gma;mtes

speci fic fflﬁ(? IS m TS m b ) [](ébts with cafferl MTunoassay kit for
detection of autoantibodies, said kit conprising a set of calibration

standards according to any one of clains 22 to 30 and an
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9 au(%oan ] o%res Viieh are immunologically specific for a tumour marker protein.

19.  The method of any one of claims 10 to 18 wherein the antigen of part (a) is
10  used at a concentration greater than 20nM.

20. The method of claim 19 wherein the antigen of part (a) is used at a
concentration in the range of from 20nM to 180nM.

15 21. The method of claim 19 wherein the antigen of part (a) is used at a
concentration in the range of from 50nM to 160nM.

22. A set of calibration standards for use in calibrating an immunoassay for
detection of autoantibodies, wherein each calibration standard in said set

20 comprises a different dilution of a mammalian bodily fluid, said mammalian bodily
fluid being known to contain native human autoantibodies.

23. A setof calibration standards as claimed in claim 22 wherein said
mammalian bodily fluid is a human bodily fluid.

25
24. A setof calibration standards as claimed in claim 22 or claim 23 wherein
the mammalian bodily fluid does not comprise any blood products selected from
the group consisting of serum, whole blood and plasma.

30 25. A setof calibration standards as claimed in any one of claims 22 to 24
wherein the mammalian bodily fluid is a drainage fluid, exudate or transudate.
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26. A set of calibration standards as claimed in any one of claims 22 to 25
wherein the mammalian bodily fluid is fluid collected from one or more subjects
with cancer.

27. A setof calibration standards as claimed in any one of claims 22 to 26
wherein the mammalian bodily fluid is bodily fiuid collected from a body cavity or
space in which a turnour is or was present or with which a tumour is or was
associated.

28. A setof calibration standards as claimed in claim 27 wherein the
mammalian bodily fluid comprises pleural fluid collected from one or more
subjects with cancer.

29. A setof calibration standards as claimed in claim 27 wherein the
mammalian bodily fluid comprises ascites fluid collected from one or more
subjects with cancer.

30. A set of calibration standards as claimed in any one of claims 22 to 29
wherein the mammalian bodily fluid is human bodily fluid which is known to
contain native human autoantibodies immunologically specific for a tumour
marker protein.

31.  Animmunoassay kit for detection of autoantibodies, said kit comprising a
set of calibration standards according to any one of claims 22 to 30 and an
immunoassay reagent comprising an antigen immunologically specific for said
autoantibodies.

32, Use according to any one of claims 1 to 4 wherein the immunoassay is for
detection of autoantibodies to benign autoimmune disease.



