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Anot her nucin substance, referred to as "large intestine nucin antigen”
(LI'MA) has al so been isolated fromnormal |arge intestine. LIMA has al so
been shown to be an oncofetal antigen, and is produced to a varying extent
by a Rumber of cancers. Extensive i munohistol ogical studies have shown
that LIMA is 45 antigenically different from SIMA and both are al so
distinct from CEA. These intestine-associated mucin anti gens have al so ‘been
detected in sone tunours of the stomach, gall bladder, lung, breast, and
ovary, as well as in prenalignant condltlons of the above organs. (Refs.
1-8). Results of immunohi stochemni cal %taining, using anti-SIMA and

anti-LI MA nonocl onal and pol ycl onal antibodies, of nornmal fetal and adult
ti ssues, and cancers of various organs are shovvn in Table 1. 50 55 3




EP O 190 159 Bl TABLE 1 SUMVARY OF SI MA AND, LI MA DI STRI BUTI ON | N HUMAN
TI'SSUES - | MMUNOHI STOCHEM CAL STUDI ES. Fetal Tissues (8-40 weeks)

SI VA LI MA st onmach EP 0 190 159 B1
+ + small intestine +
- 10 large intestine 8-12 weeks - +

- 13-40 ¥EBKE 1 SUMMARY OF SIMA AND LIMA DISTRIBUTON NORNBUMAStUI t

Ti ssues stonmach
smal | intestine TISSUES - IMMUNOHISTOCHEMICAL STUDIES. _ i

20 4 large intestine -
;vggilzgg girrissuggrégééo weeks) SIMA "LIMA )
_ lung carci nstemach + -+ +
Cancers 30 co arnci - +

+ stomach Car%ﬁ%%&ﬁ&ﬁ%@%@ine + + +
ovary carci nokarge intestine 8-12 weeks + + - +
35 gal | bl adder c3rCigpORfaeks - + +

+ breast carcinoma + -
| ung +

40 1% hageopmuibgen1di #sg%aesd. for the first tine, that despite the high
nDIecular'mETghT'UT‘Tﬁﬁgﬁ‘ﬁﬁtinous gl ycoproteins, SIMA and LI MA can be
detected in tREOBREBA serum of a high proportion of patients~with |arge
I ntestinal cagggllbintBstime of di agnostic anti body assays. & MA and LI MA
a[e,%ot found,in neas#ra e quantities or are found in very Low quantities

i ifie bl ood SB8FFCARHREIEAA? controls. Initial studies 45 involving a smal
group of casegailrbddddelrow t hat the conbination of SIMA and=LI MA tests can
be used to deéfgggabout 80% of patients with colorgctal cancgr, whereas use
of CEA tests alone detect only about 56% of such cancers. These SIMA and

LI Masassays apreadsto nore sensitive than CEA assays in the d8tection of

St age B and C%& kgégc§b3§§ification) cancers. In addition, LIMA can be
detected in the blood of a high proportion of patients having ul cerative
colitis of the colon. Such patients commonly devel op | arge bowel 50 cancer.
SimlarlyansdM and LI MA can be used to detect the existence of
pre-aancerous states. As used throughout this specjfication, the terns Sl VA
and LI MA are $RLON{ 624EABPBAN0t only the nucin antt gens desctibed in
greater detai $tbnaol, cagtinbma may parts thereof which are aftigenically
related thereto and which nmay exist in physiological fluids, particularly
bl ood serum ofVPFAsHREABEBRdi ng to the present invention thére is provided
an i% vitro dgabbosladdert badcfioomadet ecting the 55 presence #n a patient of
cancer cells e roduci ng nuci n anti ggns, which get hod

conpri ses thégé?%%go?agggbﬁﬁg a sanple of a physi??ogical fluid taken from
the patient tlam@tect the presence or absence of a nucin antfgen therein
cﬁaﬁgcterized In that a sanple of bl ood, blood serum or blood plasma taken

from t he \pat héwbeeh Jiskdvsrbe For T irs HRe, MaP ARt HighthdBiuRNRUIdH ofthe¥\mudincadi d
sanpl eglyé’oproteirEPSIﬂllgaQéiﬁllﬁBéan be detected in the blood serum of a high proportion of patients with
large intestinal cancer by the use of diagnostic antibody assays. SIMA and LIMA are not found in
measurable quantities or are found in very low quantities in the blood sera of healthy controls. Initial studies
45 involving a small group of cases already show that the combination of SIMA and LIMA tests can be used to
detect about 80% of patients with colorectal cancer, whereas use of CEA tests alone detect only about 56%
of such cancers. These SIMA and LIMA assays are also more sensitive than CEA assays in the detection of
Stage B and C (Duke's classification) cancers. In addition, LIMA can be detected in the blood of a high
proportion of patients having ulcerative colitis of the colon. Such patients commonly devslop large bowel
s0 cancer. Similarly, SIMA and LIMA can be used to detect the existence of pre-cancerous states.

As used throughout this specification, the terms SIMA and LIMA are used to denote not only the mucin
antigens described in greater detail below, but also may parts thereof which are antigenically related thereto
and which may exist in physiological fluids, particularly blood serum or plasma.

According to the present invention there is provided an in vitro diagnostic method for detecting the

56 presence in a patient of cancer cells or other cells producing mucin antigens, which method comprises the
step of testing a sample of a physiological fluid taken from the patient to detect the presence or absence of
a mucin antigen therein characterized in that a sample of blood, blood serum or blood plasma taken from
the patient is tested for the presence of SIMA and/or LIMA in said sample.
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fold in each class. The follow ng exanples illustrate the production and
characterisation of nucin antigens, nethods 55 currently used in the
production of polyclonal and n%ﬁ&"%rﬂép Binti bodies to SIMA and LIMA, and

t he use of those nonoclonal antibodies in in vitro diagnostic nethods for
t he deémgg_of t he presence of cancer or other nucin antigen producing
cells tient in accordance with the present invention. 5 EP 0 190
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45 fractions 3 and 4, where the majority of the antigenic activity occurs,
were 1.5 and 0.3 respectively. The yield of SIMA froma typical colonic

cancer specinen is around 40% E%Pég?rﬁ%m by EIA.- The purification achieved
by these procedures is around about 1000-fold, simlar to the purification
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B. PRODUCTION OF POLYCLONAL ANTISERA
The anti-SIMA polyclonal antiserum used in these studies was that produced in rabbits by Ma et al

(1980)'. Polyclonal antisorum that recognizes LIMA was produced by similar techniques involving the
immunization of rabbits with mucin preparations extracted from normal large intestine according to Ma et al

8



45 LI MA nonocl onal's to renove LIMA froma .SIMA preparation (and vice
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s§5 Characterization of Monoclonal Antibodies

The subclass of the antibodies were determined using enzyme-coupled anti-IgG and anti-igM antibodies
(CSL). All monoclonal antibodies were found to be of the IgG subclass.



PBS/ Tween. Wells were then incubated with al kali ne phosphatase-1inked sheep
anti-nmouse im 40 munogl obulin. After washing with PBS Tween, followed
by distilled water, p-nit ropherﬁﬁob% t e was added as substrate and
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i nhi bitor WManti - SI MA nonocl onal anti bodies, and a LI MA preparation
as inhibito e anti-LI MA nonocl onal antibodies. The cal cul ati on of
the relative affinity constants was based on the follow ng equation: [err]

15 A the concenty.afs f antigen (nycin Yoi nhibition in
a conpetitive El Mncent ra- tio e%?h’?ﬁeﬁgﬁgng‘g‘g ?é‘rﬁ%%y woul d be
equal, i.e. [Ab] = [AbAg]. Therefore,_the rélémoke)affinity constant 20
[err] The data based on these calculatiopns is shown in Table 3. Since the

real antigen concentrations may be |lower (if preparations are not 100% pure
and®bt her cHREAMSTMA Monackanaksare present) the vaI ues for Ka 25 are

m ni mum val ues and maypindeed be hi gher.

Antr body Rel ative Affr n| ty %)oggt ant (1/nmole) 35
ti-SI MA Monocl onal s4G#D1 4.2 X [err] 4C2

3. o X lerr] 40 3Cs 3C52.4 x 10 2.4

x 10[err] 4D3 1t}.i){)err] 2A1

1.0 x 10[err] 45 Ant4P3LI MA Monocl onal s: ]S‘él 2.4
x 1010 3D4 2a1 1.5 1x0 0fet?] s0
3C3 8.9 x 10[err] 2D3

2.84 x 1(err]
Anti-LIMA Monoclonals:

3B4 2.4 x 1019
3D4 1.5 x 1020
50 3c3 8.9 x 10°
2D3 2.8 x 10°
2c3 2.4 x 10%0

56
The method of Friguet et al (1983)® was used for determining whether each of the anti-SIMA
monoclonals on the one hand, and the anti-LIMA monoclonals on the other hand, bound to the same
antigenic determinants on the SIMA and LIMA molecules, respectively. Using limiting amounts of antigen
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2C3 ' . 2.4 x 10[err] 55 The nmethod of Friguet et
al (1983)[err] was used for determni whet her each of the anti-SIMA
nonocl onal s on the one hand, andEP®e 9835?B|1I MA nonocl onal s on the other
hand, bound to the sane antlgenl c det erm nants on the SIMA and LI MA

nol ecuI e r y i u mo 90
159 B1 C&a@ifﬁaf&% &ﬁ" o oy k) ﬁeﬁé’ ohdp E‘m i Lol ol %2

possi bl g, noc onals pro uce& t he cur xperlnents wer e
f ound to b| n to the same or overl apping antlgenl c det erm nants on the

nol ecyl eexamPLEEMNAATRO DIAINOYICRAMDNOASEAYS| C | MMUNOASSAYS Two | mmunoassays
devel oped—for—the derection of circulating nucin in blood sanples are
outlined b®k®wimuhbaséays Qehidpdd ot We detectiof df ickculitg MucPH bidbdodampids e dutline
assay arwmeloatitlined in Figure 5. Prelimnary experinents indicated that the
muci n added to heparinized or EDTA treated or untreated-blood could all be
recover ol COMPETiURRFLSAt ed in diluted plasma or serum Undi | uted plasma or
serum added to the i munoassay caused interference, while no effect
on assays { &e egue'e'w ip g essay) argaudlingd ingfrigueadss- @sqllﬁqa Ie'zatserrae"t!ﬁi indicatayl that the #

seri es of Myeipgaded derperatdniaed ghERTH tnated opntregiertlieod eayld alhbesrecoyared and quarjtat

ul cerati vé" dilyted plagmayor sey@aPadiviod Riasma or ?’%P@eﬁ ﬁb‘F%F’lﬁ‘P"é“&%ay intsrferencRA and

LI VA lfsr n P‘ftt"’l‘ ferd F’siﬂ“"‘t‘-’ﬁ é?gff?ﬁ) f’F“b?PP 'ﬂ p'F?ﬁ'lﬁ ‘Wt é\ sE?PﬁPé?'?ﬂdng
added Sl CohP V FRAj p ElovA
wer e dete 9 '?r?sd ?9 | “’t'g::fte:
col orect aI co ""('9 i ° % ncer N A%but
det d

dorbcrod I"E* %g:,‘: i%ﬁj‘“& g tin"rro hm . “‘5‘?’ n

order to %ﬁtlr%rﬂerrt@ d J@Qﬁhsﬁu'crhtfbmc&% GehfRteltsd @tclewﬁ‘&' Ie%ls |@Mﬂhod VP4 Eevisodor

et hod  waaxikkeinl SRS cdnBdntritin mdGih ke pRSHa Sriples Hn' ddlidl DelurB&H2M JofdRidHPARSPBA)
sanpl es. Aas Sddledto s6RMMLGTDlabha SMpRE lidk 5 Riid & rebfi Bmpdriens. THE Sanithbid Sdrel Antf@gddM OF
pl asni saaps,evdxd ©F 2 kin, BlpBrmathnts RMBVEU AP B PbllétsGvashbl tn ﬁ@armteeﬁgm sémglewiumel Uged
25 at 3t BB xMixddodnd ZcehtritigedSaspisfond tRBSt vas I 208V 1B Cthéd Bénbirlad spsratih twasHeid i n
tw ce the vaumeioh#0x tharpdital sahpieTeoidde. RS saniplescwbra thdn centeitiatedigialibed 3 0okd br €.
PBS was adiiidmin tB15 tchrcentatvls (MW cateoff 151000, sAnticon tG.).aTHei sambles @vbre rtenadiluteto 1dxe

ori gi nal odginal eampis| valyme afitheoneamivabcb§0-fold Be rdseltingcRGACedreat srascehediftiabfi theetighel- f ol d
in M #i comanplevaiumec Eig samplerwas Wwveddﬂfvfcomeewusmﬁtmcrmed previqusly. Rlaamal es
wer e t hen samriest fean heglityo yolugtoprgi varwmspreeﬂmtmmf muein gdded cand takere thraugh the| d.
The resul 89qyg Proeaduiaere-spd gads. ifher regyltgfor FIH'é ae?a nsamplggrom 3%;patentewith

vol une. Tﬁ?’%’e% ?,r ‘fRdientp with breash ﬂﬂ’g vepgojitig,nand Jcopfrols showad
previ ousl ;ﬁ ﬁgr'a!smr'r’ae dﬂﬁ \}?XP' fﬁseer gonjrph 3t Lsrar' glchigher levels
concefitra ’t“’#ﬁ’gt 1§ with E?ﬁ?ﬁr‘@"%@r e
used as s Eﬁ "?é’ ‘iﬂ"f §pr h no 'go?g fr?ﬁ" ( gﬁ ?ngsfﬂ %ﬁ}:g?ﬁ Lent s
with col opRLFAr Ranee sgutr e .n " el Egﬁta%%

clee l

ulcerativ I

c&ﬂ‘fd be %&Eg é',%éi ase?: %1 egni gj N sorre controﬁj patlﬁ%dé aﬁéﬁ%eaﬁ
level s 35 LiNIA Bdshyshie ofl % rT- rﬁﬁ&‘ﬁﬁ&nluﬂékérﬁrﬂfs IGO0Vt ﬂ%adm!eﬁtﬁau&{/ didlsis
patients \epdussd ﬁ‘agﬁb QW\%&&@%@' W%ﬁgg ﬁtér A edki S Gos Of Bidéctal ¥dnkd} NO
0bvi ous s pénRdd irRadibbIRILIMI J19S bi stédd B, bawo 61 aégamsb@a(mba prapeflorP®@7% @ SRgeBNCer S
W t h det eednedl patightsthad biavaRa sérim ILMAabvelsy Adty Rigl GrBportion (8% o patidnts With lukerative

(di ssam nadliesl sioasd Righ evdlofdircudaing LIMACveh avth this iglatively irsershiven assiy So lthis/ BEMA

cont ai ned ashemightds ofrvaltielin deteetidnf infmpatondlarge tntestinhiadiseaset r ol range. SI MA was
al so detected in one blood sanple obtained froma patient with stage A

col or ectBaPANDWICH IMMUN@ASSAYnd 2 patients with breast cancer. LINMA assays
have only been performed on diluted serum sa Ies wi t hout the

concet r at Thordbeyp desputed mopedipsal gatibgdiesrap pleo iy ich immuypoagsayow pr o ort i on
of pati ent 'W’terPfé%ﬁaY ag hayecasnumber gh pdyapiages in 'E'B’H\L‘@r %W'&Y“M@H‘hﬁé%?%ra

LI MA - f't @Y“&’%%f or ‘Z@%‘B‘T“ '§? gg@peﬁ""e b‘!i‘tb‘“a" ofhes t ag

D cancer %’%’Pitﬁit" 81‘ "zy ?'g g"g ggf@d? fheon

(80% ofw a{s? a'f' ' R anyeen mge e el o?"d
ul

ci rcuPar S'E o s‘”” °" e et oﬁis%'éﬁsit.tt Yoy Rl o LA LV
assay mighlag yemor,&.o a,prabéatdr B %h Qhalmefto Hetobt e Stbgee of

€ mucin bound to the coated antibody (see Fig.6).
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B. SANDW CH | MMUNQASSAY 50 The above descri bed nonocl onal anti bodi es
can also be used in a sandw ch i nmunoassay. This type of assay does have a
number of advantages in inproviﬁ%oﬂﬁ@‘%%ﬁiitivity of the assay, and in
addition it involves fewer steps than the conpetitive inhibition assay

descri beg taalgofvas'MFE%H'p,g rg%"emungah% EE'AEE lesj n a sandw ch i mmnoassay (e.g.
using r ti body-colour in the well) is

direct| ym&ae% rﬁ&% Pidles nggfwdo o] B0 fiPSbiBR w0l hoficRl | V.
simplifi gy Bof?nlo T i o csrséuiema&‘ﬁe R 66 Vi

a copgpet sémggwen by, bgg‘r@mc@g@@w& RR sfgB@y conprises a solid surface coat ed
W £y MON@Clo0Ral oP&dninbSthblek Or 4taRaEHN, bAZR0kIE 0.M GhdiuntTEleRfelHH75.0, @itfhdal & 76 8B
monocl onatc @Atb i theh abrtlgacht 6)000 % BRFolmRI THaktaARRYS Botain @, 118,165 15, (50,6150

pr esenc e afdf 500l of SIMGHALIMAMAda@ip Griopvbled seturh bldiibd fromaealthy goivdeers. EP 0 190 159
Bl a. Des.a®i-mbeibd anohdcldial @ntibody\Véiluted dn @BSTEOMaNIRS B0y BSRI id\thef idpdrte te)acetdte \E| | S
i f ol | i extiaetrsupdiaiahtasppeox.(0M iCipjos 1@OLGapgraatant) apd jncubi3iég at@7eC dwathed wi t h

Pr ot ei n A-Guated wellschf thermatiktomidieszare thérowashddgtiniespyith #BS/TéGnend thg/piates bidckedt ed | n
coat i ng feudd min with 4%iBSMIL BBRHYIAL@/ bi car bonate buffer pH 9.6, 5 50[ err]

per wel | §. Aflet bloeking.othe plaiae erig avashed Scfimes wh RBS/Tygen.35emples (50 pep well'ip dupiister r | |

of ser unWQ'ﬁh?IP'E%‘bﬁ?d witha{félabelied aniibrglio | thanadpecyp ty viells. sediineHbatat evemiost #H 5. 0,
and ﬂi'leat4 70 1 [err]Cfor 15 mn then centrifu e at 9,000 xg for 10

mn. TheS f‘a'n?x frigat inaybation, the e’“**in"f washod W"'BBBS’E ah‘?&"‘!s‘?m[aé‘i‘ P“ff"u‘ﬂ’s Bf SIMA

Shesch vl o et b b
L bel| & XE&TH Ll ol o g}ﬁ TS 1*?1*{%%@&@%@5\% i § RS o,
a e to exper| C) r al I © Cl ll us
T e
wel | s ; rol sb UE n and

A (e 2
the pl %ﬁﬁmbi.ﬁl& 8 %arg’ %H@ld ler el'e?br gﬁi lf/ %IM ter

ia
bl ocki eﬁac.f.& RifueB), Pdr 86rur lighel¥\ErH 16 8003U/knl STRIA 1l ifti2-akddy aw is 53R IR8. 5%[errll
per aell in duplicate wells) preincubated with 125 |- abell ed ant| bodi es

are then added to the wells, and intadgi4ed overni ght at 16 4 err]C. 6.
After overnight incubation, the wells are washed 5 tines with PBS/ Tween,
blotted dry, e A (g or f T et e-purnched out and
count ed |nya gpona- rlrw; \'?n\"éﬂéfh ;Ian I%MXIRA@MMQ&Asé ol pg_qp as arbitrary
uni tae/ m, det ef raae8iMAGonteanivation V/miihe $andardiDavidiom ent of.(%) ref erence
standard of Sl and LT VR.g 20 CA[NUNDER (HT  €X MRS Nave been
perforned in ofder to evalguate the feliabyisty anpd repggdumb lity of the
sandwi ch assay| Table 4 ghows the vriatigy obtaijned bgtween friplicate
determ nationsf in a typigal assay of contgsl serym Foggthe serum assays of
SIMR® the varifability isoohi ghest (cf = 1699 at |¢vels @ 1.5[frr]/m where
t he assays are ' ' | ues <
5[err]/m Sl I\/A are not given speC|f|c val ues). For serumlevels of 5 to 500

Y

u/ m. S . 5.6%or |ess. 25 TABLE 4

I SH O-MYUNOASSAY 30 Mean SI VA
Concent r f‘tlﬂoQ&yrQM rﬁtr)mtre%d?dgqmng IrQﬁxWoﬁ&tbé? Bre coatSct with RB-LINMA honoclonal antibody 1gG

0.15 (e.g. from hybndohg 431l Bine 0203) in bicarbonate bufferfor 3h. atQﬂlé The plates are washed n o0

2.4 washing buffer (PBY/TweehB8Yium azide, pH 7.2-7.6), then drained. 8. 4 5.6 35
500 2. 501 of blocking solution (bb¥ind)serum albumin dissolved in PBS chtdifigdotiiém @fide? pk ¥ 4fs €NZY TR

I MuB 0 as&davd folehdy) well bf 6! piste dnd idddbaked dPaY 4CSfoyythene microtitre plates (Nunc
| munopl aitres)oorr & staadsrd dMAI dolatiannstandaldMMARIISSaNeO rve hormalt hubvadl gerirg,(tofitginigg f r om
hybr i donsodive dzidb,i to givé @atigen conbentratiob ofell, @.5p6if 15080, 380 &id. 500 LN HeOml) Bhesryh at es
ar e was hsahptesvade: 20011 vicesttatn gxttaction duffef REM Jodiumdcstatd ipHrb.Gacontdiging pddiur &idé), 6) ,
t hen dr atndedat 2. 7050] G fof 15 ofinulss.0@dol fecroer tamperatirel 4nd\dentefugeeat H0BQ ke fer A0
di s$8l vewinites iPBSWiBg ARt ng sodi um azide, pK 7.4) is
4. Wash microtitre plates 3 times with washing buffer and drain.
5. Add 50ul of supernatant from acetate/heat-treated standards or serum samples to each wells (two
wells per sample). Incubate the plate at 37° C for 1h.
6. Wash microtitre plates 4 times with washing buffer, then drain.
55 7. Add 50u.1 per well of alkaline phosphatase-conjugated anti-LIMA monoclonal antibody, diluted 1:300 in
phosphate buffered saline containing 1% bovine serum albumin. Incubate at 37°C for 1.5h. Wash 4
times in washing buffer, 3 times in distilled water, then drain. Add 100l per well of substrate (p-
nitrophenyl phosphate), dissolved at a concentration of 2 mg per ml in substrate diluent buffer (0.2 M
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45 added to each well of the plate and incubated at 37 [err] Cfor 1 h.
3.- To 200[err]l of standard LIMA solution (standard LI MA dissolved in
normal human serum contai ni ng sERQIPOISBBI o gi ve antigen concentrations
of 0, 1.5, 5, 15, 50, 150 and 500 units per m) or serum sanples, add
200[err] | of acefat xfraction ffer 2M sodi u t .

cont ai ni ngs:ié'"m icﬁr%qngt?llb %%r%?"a%npd'g?{e%b&gﬁg 98% I af"ée(rg'f’ Tf%%’%ﬁ f%hﬁguggtt%se f?fozé)l to
roomtenp i ' . X 0 of Lfyinutes in a

swi ng. out eﬁ?gﬂﬂsﬁl -de}ggﬂf R R el g but r and
draing 5. A sBul o supernatant from acetate/heat-treated standards or
SeRUM S aElustion boresidebuiel | s (two wel | s per sanple). |Incubate the plate at
37 [err]Cfor 1 h. 6. Wash microtitre plates 4 tines with washing buffer,

t hen drai r§j) Cofstruct a dtandaalickubv®bYy plotlifig 1he ImearDdptiedl ehisitysbtamad P Bach A8vA staridard gent ed
ant i - LI MA tweonadzs) aansab tha sbridspuiliing MR dbreantratiod@le Kraxighosphat e buffered sal i ne
cont arani ngii) Usindp the imeen epticall denaibyfomeach serunt stoplecdetdrmiBe fhe icorfeSpdnding donEdntratiddieth 4

ti mes i n \WMfin ogjtsiperf rhicirqm Be standesi cuve.di stil |l ed water, then drain. Add

100[ err] | péef thaepecimen requited additiopal @fiutiomé.e. LiMheongantratinn 2 19 dbi) to give ayglhe etiichat a
concent r atcpobe fgéd on thestandard girve, theyalussebitained frem thestendard gurve mugioe mulfipieid by theep O
190 159 BErrrepiptadilution faeierde eivarhe HMAaneeriratinnfil garumbont ai ni ng 0. 1 M magnesi um
chl or fede) . AT prRmB'adsoiven insFapla SandFig 8 js cotptriioq fromsdatadn Tallab- 100[ err ]| per wel |

of enzyme reaction stopping solution %0. 5 M sodi um hydroxide). 9. Read
optical density at 405 nmin a suitadMBSR crotitre pl ate reader. 5
Evaluation of Test Result. (i) Construct a standard curve by plotting the
nean gptical dengity OJYRIGAINRATAIROR GONSTRUCTING ASTANRARD QURVEL he Y axis) versus
t Ne“ cor r espondi n%r‘mVchoncenIrat BTG DENSTK ! 5) - 10 (TT)J Ysing the nmean
optical density ) ndi ng
concentration of |[LI$§®pen unijt s Peplicad | {| r oMearhe | sHMAGargntatioye. | f t he
speci men requi rejl asiahdbdaanal]l dpoto.ei (1. Co.otsl concegtratioh >150 U n)
to gise a value pWhich car b¢ reestoosst he¢ spesidatd curves the yal ue obtai ned
fromthe standard curve musy begtoswlitir pl ¢i do.pye thhe apprepriate|dilution
factor to give the LI MA @ongeno.2e3toi3a;m i ) S@sm |i S 15An exappl e is given
in Table 5 and %Q.S i s ®songt raesse@do? rofn deéz8 i f Tabl &05. TABLE 5 TYPI CAL

v

DATA FOR CONSTRUCTI NG A STAINDARIS7QUBS/E 20 CBaYI CAL DENSPTY Sanpl e

Dupl i ®wat e an 7 LI MAL.ZSant r at | BBI3SE andar db00 0/ 012- 0.010
0.011 0 Saawle 1 0.607 0.633 0.620 400. 037 0. 025

0.031 1.5 3 2 0044509446 117 0445 (¢ 112 23 514

0.293 0.340 0.316 0.868 0883 5 0.883. 655 0. 788 0.678

50 6 1.057 1.138 1.097 150 30 7

1. 281%1. 346ne exampié.oB#h3 reproducability of WCabSRIMA ElA is indicafdd G Tatib € JBich shows the620
40 2 varidiord éistaitbd4dbitween triplicath detéminations in an asday Of sbafn Gantiflss containing .difSrbnt

88 35  amomeofeiMApThe vadablitpds highpsioidiaiubs lesd Yarof.5 Une (cvbttivient lof dhiatih A0deSor

I ndi, cat esluesngrédaidy| thanG15pHI/mh (cvh ©2%6). Sbrem ievels ouiside thelse dimitee(le.beX oveetS0 tWmiplaiec at e
derer pi reerdiare considerer unliahle. Gamples cantainingt 1868 WoinkIMA rshewd thefefoer bendilledioendt s of
LI MA. "Thesassexed-ability is highest for values less than 1.5 U (coefficient
of variation 10% or values greater than 150 Um (c.v. 129% . Serum | evels
outside these linmits (i.e. <2 or >150A%%f ) are

45 INTRA ASSAY VARIABILITY TESTS OF LIMA EIA
Mean LIMA Concentration U/ml Standard Deviation U/m} C.V.(%)
15 0.15 10
| 5 0.30 6
50 50 3.0 6
150 7.0 5
500 6.0 12

c¢. Clinical Resuits

Table 7 below sets out a summary of results for samples from patients with various diseases and from
healthy controls, showing the results of SIMA and LIMA RIA (see a. above) and CEA serum assays for the
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t herefore considered unreliable. Sanples containing >150 Um LIMA should
therefore be diluted and 40 reassayed. TABLE 6 45
| NTRA ASSAY VARI ABI LI TY TESTS CFP @1AR189 B1 Mean LI MA Concentration U m

Standard Deviation UmM CV.(% 1.5 0.15
ég 5 purpose of comparing the numbe, Qfgs%gples which were positive fgp ?.@8 only, LIMA only, CEA only, or
70 any combinations of thege Eubea 6 0 12 55

c. Cinical Results Table 7 bel ow sets out a sunmary of results for sanples
framypat i eBLs 7w t ISUMMARYI mxssuﬂtserameazmd. frIoL® heal t hy controls, show ng the

rewtso MA._and VA Rl A 2 ahave and = m A 3 for the 13
EP 0 190 ?”533 gmurpose qtal a'f"l“'?fé"tf atis n-- e ﬁa ‘ﬁ‘ﬁ‘tﬂ‘&?%ch wer e
positive onIy, ba th "!&1" ST ST of these
three markers. TABLE 7 = t L‘EN'B:EFRCMEK:LI ¥Rl ALS Tot al
Nunmbsr of Patients in V\/ri ch T nour Anti g¢ns Di agnosi s TIVE No. of
wer e det egjgfl LI MA +CEAL+CEA +CEA NEGA- 10
TI VE COLQbdnterncer 19 4 19 46 3 1 15 6 3
1 5 Cofaden Cateenhr h 1 1 1 1 DUCDEI\hUM 15 U cer
4 DUODENUM 1 3 SMALLY | NTESTI NE
Mal i §nant Y¥E$mphoma 34 1 2 ETOVACH Cancdr3preoperative
2 1SMALL INTESTINE - pogt operative| 11 1
10 -treat¥dianantnymebem | 3 3d 23 10 1 1
15 U cer STOMACH st 246 . 11
i gna cq!y%m?&" ve 31| 1
HAGUS 25_Foeopgiative i1 ! 2 1 0,
(post op) Canamknown 30 3 3o 1 1 {35 GALL BLADDER
Cancer U‘ﬁ" ' 1 g |11 Chol ecy$titis/ 30 | | st ones
17 ;%SO‘-;":;;S‘-’“"’“"“" 3 15 PANCREATI C Cancer
4 a5 1 H 3 LUNG @ancer
8 astritis 2 1! Lo 3 35 [(PSRERST cancer
3 GALL BLADDER . ] 1
Cancer 1 1
Cholecystitis/
30 Gallstones 17 2 15
PANCREATIC
Cancer 4 1 3
LUNG
Cancer 8 2 2 1 3
35 BREAST
Cancer 3 1 1
Malignant Lymphoma 5 3 2
. Acute Lymphocytic
\./ Leukaemia 3 2 1
40 HEALTHY CONTROLS 87 8 0 1 1]178
For the purpose of this table, LIMA levels ) 10 U/ml were considered positive,
CEA values > 10 were considered positive. For SIMA serum levels 3 25 U/m!
were considered positive for patients. For healthy controls samples were considered
® positive where one or more of replicate assays was > 20 U/ml.
C. OTHER IMMUNOASSAY PROCEDURES
§0 A variation on the above "two-site™ immunoassay would be to use a polycional anti-mucin antiserum

(e.g. raised in rabbits or sheep) to coat the solid phase. This would enable the use of unlabelled monoclonal
antibody(s) as the "second" antibody in the assay, followed by detection of the mouse monoclonal with a
labelled rabbit or sheep anti-mouse antibody. This system (or vice versa: monoclonal antibody for solid
phase-coating and polyclonal antisera for detection) may provide better amplification of positive signals than
55 when one monoclonal antibody is labelled directly.

It should also be noted that the present invention encompasses the use of a fluorogenic enzyme
substrate such as 4-methylumbelliferyl (4MU)-phosphate (for alkaline phosphatase) or 4MU - 8 -D-
galactoside (for 8 -galactosidase) in the sandwich immunoassays. The same enzyme-linked monoclonal
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Mal i gnant Lynphoma 5 3 2
Acut e Lyuphocytic Leukaem a 3 2 1 40 HEALTHY
CONTROLS 87 8 o EPO190159B1 1 78 For the
purpose of this table, LIMA levels [err] 10 Unl were considered positive,

CEA val L!a%t?bo[j)‘?%llld 1:9 u% tﬁé?ri hagecfa SmBES nfolntd o jﬁ_H e ﬁ;afy& e%" fdrdhsd @7 "]

25 Ul el Mé% K &rn dbtblotion 'Y iin, tP! es

Wer € CoNgd 9&? eQQ@d WNe?a feﬁ g;%l&n A ishded théedgel:ﬁbﬁ é’?}st@rﬁsiﬁytﬁeswas%nciv%hr] 20
45mﬁ¥lu wheter monocidnidF pekicloRdl) wiilidbB @n REEYE

t\AD ] tfﬁgmem&%%ﬁuun%htlbéd% ihtect %ﬁc@e Biatalnfng @edrc RBirhént. R iiboradt CHiSRAUM
(€.g: 1 dofiBishased nied DBiubsy vith tRd36 Bflems i Sdaiftibn fofth MiRdlolitfb VIS SGoh aklbbsis WP tkkris
enabl e tijRs.us sidfibn, widhblases! v bEREHAGK adsalptivdsuiideesiivl idingantighes. * second”
anti body in the assay, followed by detection of the nouse nonoclonal with a
| abel | edRBFERENGESOr sheep anti-nouse anti body. This system (or vice versa:
monocteonal anti body for solid phase-coating and pol yclonal antisera for
det ect i on)l- MayJ.pPe\Bodie WeWawly Hm$ Naiing BiG. §1980) P@@@bl’t Onaofostaigfydiben inhGaipniss
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30 N. Y. 255. 11. Cuthbertson, A M, Hughes, E.SSR, Nairn, RC N nd,
A-P.P. rand Pihl, E (1981). CEA testin s it useful i n C ’ _
Med. J. Australia, 170. 12. CutFB@rI833%@BR M, Hughes, flﬂlﬁﬂlmllﬂﬂmﬁﬂﬂ
Nind, A P.P. and Pihl, E. (1981). CEA test] ng in coI or ect al *cahcer. "wed
J.Australia, 201. 35 13. Pihl, E. , McNaughtan, J., Ma, J., Ward, H A

e bt an 1 v GRBAL mB 4 Ul gb;%%hce“ﬂ aﬁ optmsarc%hw;jgm 3&1@
anti gen | & tigdrd! viticH HShod %{eﬂaadﬂgg RAGugevel s.
Pat hol 00Y1akehdrom 4felphtiont fb deldef thé/ﬂ'eseht:eofg‘tnﬁl&h%% the in ch Ydd-in tHata SARBIe
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Koprowski, B., Herlyn, H, Steplewski, Z & Sears, HF., Specific antigen
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denti A g&%ﬁd gfcgfr*'ﬁﬁ o 80 3,50 B il R At DA R ebten e 200RonT et
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DR “*eth%%ﬁ{d ORGARE 2 5 o 0 ool e v A pibiod ' s Bt |

enzyme- I|n |rmunoso ent assay for testing whether rmnocl onal

anti bogi e&m@ﬁb‘@&@br&nﬁg {oRfin® A ¥Rardt bhked Dy e shpb 61 APpl i cation to hybridonas
specific fq:; lifidng aktiBbdids 16 SIMABhd/orUIMAT of Riginedts mafeanba@opfaségspha«se J. I'munol .
Met heds. : (B %dntatind saiiY8mple With said sdiibl sudgorid@byan, WE. and Harrison, J.S..
Studies in (MEdtectingEth@ Pabdn6e1of dorredpbriing | aniidhs MIBaidEmpb Gound ad edid aftbbundsipn Of
cel | car boliggmentsctBeredBlirkedne 3aid solid Suppor98- 303, 1952. C ai ns 15 EP 0 190
159B1 1. An in vitro diagnostic nmethod for detecting the presence in a
pati ent. oA methnd egcording ftesclam Gowheesin eaid btep pfr detbalingriip presence i ivbungexasespanding h

met Bod coamfigansexnprises: step of testing a sanple of a physiological fluid

t aken fr om(virentacting esid sofihsugpariwith aptihedies te SBffcand(or LIMA i dregmantsttheiref, labblied i n
char act er i 2 afanelcppeblo ot providingea dstecablegignal: Bidod ser um or bl ood pl asma t aken
from the pdYidetweting hey Q!’sdl"@d’f £3i¢ lapefiad HP"B%déﬁﬁ(Pé fragmegtsdiareof 19 cogespensing, aptigen
antmqgen ( SIPRIRA T, 7l 39K $uBPYe i nt estl ne mucin antlgen (LI NA) sai d sarrpl e. 2.

cco dln to(%aml racterlzedlnt ?

cont ac i 3fh8 MGR'" pap?né r’Fé e cegl 'ﬁg{@%?ce'ﬁnd t he

pr esence éabfe "‘Q‘"f“ﬁ ﬁ a{,ﬂégf“ t‘:’f?;‘;f L‘Saﬁ‘fﬂ%ﬂ%"i ] ‘g &f to
S G

munore wat
a| ml,

€11 20rdnal 8 e i e 'Aft&gn
ct erjdi&ihn Sl MA
and/4(g)lr leo,q_?Mxriaggnent S therggﬂ‘%&fm e‘+°%8§w th a aﬁ"e capa prow di ng

a detectable signal, and the presence of the binding of said | abelled

ant i bodi e kiPbr @8I dingt HRIAPE, et Bidlsbtoed b SERPIGING'8 sdiid support3RVINGIME'S | S
det ect ed. said.antibolied & rlgnientaistonNihkédthéétali m 2 or claim 3, characterized in’

t hatst he sai d anti bodi es are nonocl onal antibodies. 20 5. ‘A nethod

accor dnmA kitorGystenraccarding toclairh, 8, cliagactadied iin thatdhel saidtifidicatot iheans aoropriasst d bieetli es or
f r agnment scapdbierof pfoviging a|daleetatiicesignal, sdid abel deiny hended tocthe saitl aplitodies pefragents\

met hod acdbeseaofli ng to claim 1, characterized by the steps of: (i ) linking
anti bodies to SIMA and/or LIMA or fr ments thereof, to a solid support;

25 60 1. Akif ?’ SYHem aecoidin 38“'5 elaim 35 ﬂW"@éheoPa@d'M'QﬂWsmwe eempriggscp label
capable of providing a detectable signal, said Iabel being bonded to second antibodies which are raised

to said first named antibodies and indicating the presence of said immunoreaction by bonding the said
first named antibodies.

56 12. A kit or system according to claim 10 or claim 11, characterized in that the said label is an enzyme or a
radioisotope.
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(iii) detecting the presence of corresponding antigens in said sanpl'e bound
to said antibodies or fragments thereof |inked to said soli

met hod according to claim6, wheFRiMWIEABI ep of detecti ndmﬂummummuclml
bound correspondi ng 30 antigens conprises: (iv) contacti*ngc¢satd sols
support with antibodies to SI MA and/or LIMA, or fragnments thereof, |abelled

wWth a 'iib‘%)erf ?eR%P -v EUnPﬂ ﬂwéi@&o‘ﬂ% ieﬁensddgﬁé%her @quia ﬁgeﬁeeﬁrﬁ&tz.bng
the bindi'ng, Flinlefh {nag{s 454G Lisor BGH PEiahtoh Bhinommenen

corr eSpond'Iﬂf'HBe @ﬂ&r' psibl Q ﬁl%lgiaf ot A Mivzinantigonbn urf¥Bst, dadufdnt defenn-

di agn@st i C ZiktinetO'dafs Yoib b PhtiehtEH %ﬁthérﬁPQenB hluth I i ERAE 6d3r Bluktsinidbe Oduf GRNCEr
cellis or otaiRésesth vén DUrAGHARMIEN éh @IMA) GRdISder Didkdaim-Miinaftigerfeyt SLIMRY ih Fer
char.act eri Pae hatest@fpd.i Si ng nonocl onal anti bodi es capabl e of i nmmunoreaction

with SIMA and/or LIMA or fragnents thereof, contained in a sanple of

bl ood, ba.0Wwerfahen Lnacio Andphuoind, padachiyekedbdichriet, ta WiacPratmi wlit Aatikipain, gegay SiMAer
with rmdi C aihdiodenEiBiADdbrodere(Fragments rird Kandeki geyratiit eingh dassBindoe def AgiikSrper oder ihrer

| mrunor eac Fragmerieanieentspeechpndent Antigede sachgewiesanadident s t her eof and SI MA and/ or
LIMA. 9. A kit or systemaccording to claim@8, further characterized by
conpr i si#g VaraheningchsAnsproeh 1, idadurahcpekanazeishied daf die Ferbp awit gegert Piddrmgioder LIy eof

| i nked t heroeqrcsierenﬁragwentmmchtefe@ Aalik8rperpg digc i olPm gun AbgaheAings grkernkaren Sigedls zed
in th# thdhigan Maskersversghep istinpnt Faghs wigd, ing &ﬁ%‘f”'“‘@ (ga'b"Pe’“%S'f'e"ﬁP S0ikaPry a
det ect abl e 89" §ie{ Fraowante an g entsprechopden, figeng nahoewieseR Wry ant i bodi es or

ELZ?Q‘E[“ %eﬁf“f‘iﬂa‘}“s’i’ﬁ‘é 2 Brevanin SSRGS 1 e AeBh e rorekmatn o o

proviging a ectabl e signal, said |abel being bonded to second antibodies

wh<C h t
L T AR A S ar Bl e e

A kit or em according'to claim10 or claim1ll, characterized in that

t he sai dg,l Mhreh%ad\mnﬁi%ﬁﬁf‘ge%nnébldmﬁé%@brﬁdﬁ Séhawe: Pat ent anspr Uche EP 0 190
159 Bis311l f 1 @ Blnbidd dek Ahtikbipbr vbA. $iMh dn@oder LIMANder ikrér Fragmbite rdblieNesten I Triiger;

I n-vi tro- D agyingentakbinbécdevPiobe vid Benkfestors Trégdr ad oder ander en Mizi nanti gene
produzi e- r e(iijlNaché@isbrevoni in det Rebe WMerlidgenes Bntspradhendet] Astigeiaanf dilaraandiel it dbmst en
ei ner dem PafestenTréger gevbundenent AtikSrper ol derem Eragmémjesgebiirden gebhen Fl Ussi gkei t  auf
das Auftreten von Mizi nantigenen unfaflt, dadurch gakenn- 6 zei chnet,
daBl e nke VefshrepPaachcAnsrivchen woriprdircYrsfaliBpngstufe, iBHertdee Verlingeroghbpundshent qptsarechapT obe
auf di e Anverdstigen¢ nachgewiepaowidaumfaBLizi nant i genen (SI MA) und/ oder _
Di ckdar m Muz v daft inentakhbringemges fasien JedgemsmiiAntiismemsyop SING prgiodor LING pdes fhras
nach Ans pr ucﬁaqnenaa@nﬁ PR °@‘é’R EHrhgrRerfines erkgnpbaren Signyls fihioar; Marksrs vereghep Sind:

SI VA d/ d LI MA od F Kont akt b ht
ind d%s Bind hN%faveln ps B wg R s g W R
Ant i gene nac 3{3%"@5 'Pa [ ERUHEL A" Anspruch 1, dadurch '
gekennzq_cn‘mﬁ; elgt :g"?n Oheh NS 999v | Wb dhed %?rﬁe%ugqg\ﬂ%e § 'pfodu-

Fragmente gl bJé BE Mobei "
ePKengbar e %& k6rper el r&r:é(m&fee W zu%rngzﬁaﬁmmaaﬁ&m TR and
wird, und ﬁ f vorPPdEEH é?;{nt)ﬁﬂerﬁﬂtﬂ El@@érurﬂ%ér Bltr lﬁ‘srmaﬁfbﬁﬁm an

i hre ent spggg hﬂ@ﬁbn%ﬁ'%ﬂ%dﬁﬁ@h&ﬁ&ﬁuﬂ& %fdékJnd dieZdas VAlitfeRAl &fbr NAMnréRkEdAr UCh
2 odor ANS pwisthbn don ARGSHHLMbAGANETFHEGMEREN Bitd SIA Brdkicer LIMA krigbigper monokl onal e
Anti korper sind. 20 . Verfahren nach Anspr~chen 2, 3 oder 4, dadurch
gekengz eg. c Kinater Si@lBmdiach AndpricbBpdie dadibérhindus @ladufchOeRétinsoichingt sintl,Ndxm dend@ipem oder
ei nem Radi st Tdigernmfasson)dn don diel Antikrpafedérdiire EragmentdgeBimeipn siehy 1,
gekennzei chnet durch die Schritte:

10. Kit oder System nach Anspruch 8, dadurch gekennzeichnet, daB die Indikatorvorrichtung einen Marker

umfaBt, der in der Lage ist, ein nachweisbares Signal zu geben, wobei der Marker an die AntikGrper
50 oder deren Fragmente gebunden ist. '

11. Kit oder System nach Anspruch 8, dadurch gekennzeichnet, da8 die Indikatorvorrichtung einen Marker
umfaBt, der in der Lage ist, ein nachweisbares Signal zu geben, wobei der Marker an zweite AntikBrper
gebunden ist, die gegen die erstgenannten Antik8rper gerichtet sind, und die durch Binden an die

85 erstgenannten Antikdrper das Aufireten der Immunreaktion anzeigen.

12. Kit oder System nach Anspruch 10 oder Anspruch 11, dadurch gekennzeichnet, daB der Marker ein
Enzym oder ein Radioisotop ist.
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25 (i) Binden der Antikrper von SIMA und/oder LINMA oder—hrer =
Fragnmente an eonen festen Triger; gll i n- Kont akt - bringen der Probe mt dem
festen Trager und (iii) NachweiEFs®I190IBSBI der Probe vorl | egm Lul’um””"’

ent sprechenden Antigenen, die an die mt demfesten Trager

Ant i ko&gergmoésgr deren Fragnente gebunden sind. 30 7. Verfahren nach"
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3. Mt hodgrisnsst Iel SIMA etangllimAL i on 1, caractdrisde par le fait quo |I'on net
en contact ledit dchantillon avec 15 des anticorps contre le SINMA etlou
| @ LI M&\, Névessah® dursygitrae talondie Seliohdicationt 8, Caaqidrisé Ipar Ig Ualts queil extnprend teh ®0MeIGn
capabl e dhepﬁoouohnoSuraqquqtlegmlalantmfpwfabdnensﬂ:htfqéaa | Von detecte |la prdsence de
| a fixation desdits anticorps ou fragnents marques a | ours antigbnes
cor pesHoriNdogssaire oy sysimerrsige lasrgyapdication 8,cereetérisé neri o fait gueplgsdita moyape indicatenrs on 3,
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(i) fixer des anticorps dirigds contre |le SI VA et/ ou es_

fragnments de ces anticorps, sur un support solide; (||) netﬂﬂﬂl t
ledit echantillon avec |edit supﬁﬂﬁt‘“ggﬁ Bt ; et (iii) ddt HI (I“MH"'I'" ,III
prdsence, dans Iedlt dchantill on, des antlgbnes correspondant s flxes sur

| esdits 30 r u fr n

D e Rt i trshr e MR ki P

de ddtectlﬁﬁmﬁé ‘ﬁ?ﬂFH@%ﬁ m”ﬁ“? |b nes correspondants lids conprend |es

dt apes consistant a: (iv) nettre en contact ledit support solide avec des

anticorps contre le SIMA et/ou le LIMA ou des 96 fragments de ces

antlcorps mar quds avec un traceur capable de fournir un signal ddtectable
wt (v) detecter la fixation desdits anticorps ou fragnments marques a

I'antigbne correspondant |id audit support solide. 8. Un necessaire ou

systbnme de diagnostic in vitro pour |a ddtection de |a prdsence chez un

pati et de 40 cel lul es cancdreuses ou d' autres cellul es produi sant des
anti gbnes de nucine, ledit ndcessaire ou systbnme dtant caractdris6 par |le
fait qu' il conprend des anticorps nonocl onaux, ou des fragments de ces

anticorps, capables de rdaction i munol ogi que avec |le SIMA eVou | e LI NMA
contenu dans un dchantillon de sang, de sdrum sanguin ou de plasma sanguin
prdl esd chez ledit patient, ainsi quo des noyens indicateurs pour rdvdler

| a prdsence d'une rdaction i munol ogi que entre lesdits anticorps ou 45
fragments et le SIMA etlou e LIMA. 9. Necessaire ou systbnme selon |l a
revendi cation 8, caractdris6 par le fait qu' il - conprend en outre un support
solide sur loquol lesdits anticorps ou fragnents sont fixds. 50 10.
Neces¥aire ou systene solon la revendication 8, caractdris6 par le fait quo
| esdits nmoyens indicateurs conprennent un traceur capable de foumr un
signal detectable, ledit tracour dtant lid auxdits anticorps ou fragnents.
11. Ndoessaire ou systene solon la revendication 8, caractdrisd par le fait
quo I gsdits noyens indicateurs 55 conprennent un traceur capable de
fournir un signal detectable, ledit traceur 6tant |id | de seconds
anticorps qui sont dirigds contre |es anticorps prem ers nomds et
pornettant de rdvdler |a prdsence de ladite rdaction i munol ogi que en se

| iant auxdits anticorps premers nonmds. 18 12. Ndoessaire ou systbne
sol ongd a revendi cation 10 ou la revendication i1, caract~ris6 par le fait
quo ledit tracour est une enzyne ou un isotope radloactif. 5 10 15 20 25 30
35 40 45 50 55 19

50

55
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