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Polyclonal antibody to progesterone was obtained from the Milk Marketing Board Vetermary
Laboratories, Cleeve House, Lower Wick, Worcester, England. It had been raised against the immunogen
progesterone-11-a-hemissuccinyl-bovine serum albumin and cross reacted strongly vith progesterone
and its metabolite progesterone-11-a-glucuronide. (Corrie. J. E. T. (1982} J. Immunol. Methdos 57 pp. 159-
162).

* Monoclonal progesterone antibodies were obtained from Dr. Wang of the Imperial Cancer Research
Fund Laboratories, Lincoins Inn, London, England. They had been raised against the immunogen
progesterone-11-a-succinyl-bovine serum albumin according to the method of Fantl, V.E., Wang, D. Y. and
Knyba ((1982) J. Steroid Biochem. 77 pp. 123-130). Antisera described in this pubhcatlon which were found

65 to be useful in this invention are 11P12, 11P23 and 11P27.
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Finally we provide a kit for peformng a preferred hormgeneous enzynme
|r'r=rrunoassay of .the present invention. The kit conprises, separately,

a conbi nation,' a steroid chynosin conjugate as descri bed above and i
anti body to the steroid. 'Sone emb dr rTE é&@Of t he present invention
descri bed as exanples, with refer he 35 acconpanyi ng draw n
whi~Ch: - 2.lghghésth 1 -shovrs t he results of a 'checkerboard' titration on a
m Cr0t i t ErCalp bigjimdsin Bl $423 4 gad Sheaiedfroot SignpeaChemnickl Coalimp) RapcyFoad, Poale.i Dowset,
diluti oﬁ!glaoﬂ anti-oestrone in conbination with various dilutions of

oest on nosi n conjugate. Figure 2-shows the results of a -

“checket .Ior,.;rracr 108 r Ml 9},.9 fbd sceam.nr, Rlthe iRl chRi JIENE., Rlrk& W, MO 1
upon-'m Mkcpﬁ 'S, (Ofin, Emdm. !J|l9§1)g7 99).Testfdne DaittonPB-RETbGdINE oésirofigsalphatat i on
W t h vawerewbtathiedl friomaSigma Chemicay €o1 iad. Destrarie rho Yl gtherewastpreperasl 18- Hhows g

t he resmethed ofRag. P. 8 ardMease By B: (Steraided 197879 on- 462416% Toitisted-pestsongrcolychignidat i ng
modUf at VeRPbigined irom R £ Semgralegwa, pf the ‘é‘?‘r’?ﬁ‘ﬂﬂ"ﬁ"’ﬂ‘?@b 'g‘ihéf"lfﬂé conj ugat e by

anti - proqeatsghdae. !n-all the Figures the circles represent wells in the
M cr ot i t ersupstiates used/ie demanstrite 35 imEuAGdssay lirinkibla wareQirépated frbt éithail doknneriedl Was
evi dent prépardtinnedfpaivdered, dedpttadmithisech aPWIARVELATrade Matk)iobinasl whele cows milk, obtained
oest'f on@":’:“‘(iﬁ!ﬁlﬁh@ﬁ‘i‘ reeeniin AINSB (74P Hbdpvs pashealying) esdrogycqve whish bad beenobegnyaditay| d

'bggtn ' %O% er%&nfmb %r&s%gesm.eeamiwe Shde rﬁmﬁ'{rﬁ? ol E;giﬂ%g:;;’;}wb@s

al bum nmcmr éithagicab®thk Bebstiame baahoai wSﬁmuﬁqtaeaxvaram aklebst nsam(r(:ﬂegiﬁc)r to use.
Bi- o@hend. dasay Buffg51 369- 376)... This anti serum exhibited a hig
cross- r ea®%M W'“f'bp'ﬁéﬂhﬁtec?@ﬁ!'r"bh'ésa-rﬁ"‘?'f‘s‘g OB %RHWM ‘P"é"“ﬁé&'t‘?‘éf?é’"ﬂ‘ sul phat e,

and thua»gﬁ,; &n as a useful reagent for the inmunoassay of 55
oestrone- wEmh.a&esaynsmM wasOlishtdnoritda Bt édRPRY 4R 1HE OBSHL & GRE WS of
obt a¢ nepbifvingiehibiide, idweli niibrotitert platgs. Bbssedyerd/ebrined by Dynblcta Litited: DuakiRea e
House, BilingshuiySyksex\Rbglemst er, Engl and. It had been raised against the
[ m*runog;zfﬁ%3 ester one 1%k- a- hem ssucci.nyl - bovi ne serum al bum n and cross
reacte

pr ogest &igee R ,f,er S&F%ﬁ%ﬁé@%@twnmﬁmﬁﬁﬁf m§Ub2mrSDy "T“’nﬁ%‘r}h"c}r

Met hdos. 5Thgse weiebdbtaired frbmSigmdbiveradabCrattdpr ogest er one -anti- bodr €S- wer e~
obtained from Dr. Wang of the Inperial Cancer Research Fund Labor at ories,
Li ncol n%"f‘%’??dsLondon, Engl and. They.had been rai-sed ‘agai nst thé i niunogen

proggst(ew%a%o,aﬁgg&bpyl bovi ne serum al bum n according to the nethod of

Fant |, ! V. lpolyci¥ifaNghd ménaclonaPeitisefdWéte pirlfis @B Dreckitat@nilithipdiyBthpedeaifeol [To Mof .3
123- 13’ 0§ntrbdhvtsmstﬁrb‘na~a§em jaty eqlial volurel of 2q3iWN) saliioniof pdiyettyleneglgcof (MIMIS®B) it 0 be f
usef ul  9-hMphpsphate beffer P'bﬁS Gl headmm was m&qﬂ’asfoameme S'SW'V OVQ! a@%nweﬂed ol

Chygpsrﬁ"'t%@o"f'"‘t? "’P‘ %‘Qﬁ% P‘P'H? fifHeatian. d }

Ltd] %aaiemﬁﬂlrifépé’ 5%‘9 - Sfaé'.'@ J"EE&?&"E Hhiag - v
- a-gi ucwparua p%iheﬁft&ﬁaﬁ a.gear etag he net h Corrie 3 :
Hunter W M Macpherson H S (din. Chem (1981) 27594 599) Oestrone

oestron® e“-’and oest rone sul phate were obt ai ned from Si
et cap, o digront i i I
net hod o , ,ug ,o,, e,,, thér & SyRosls. (1977) 29 pp. 462-469).
Tritiat ed aae:ednmm&ygdemewmmz 95%duedik diokad (0.05010 s trebted Gt BthAlcewa 4§
of t he @diimetial)achinomsdpiyi m@dwhrdBIZOé Im@{EDCrapd Nydriviol-4ucitpiste 1526ang) (NHS). The
mixture was kept at room temperature for 12 hours and then water (0.5 ml} was added and the solution was
extracted with ethyl acetate (3 x 1 ml). The ethyl acetate extract was washed with water and the organic
phase removed in vacuo. The resulting solid was stored, dessicated, at —20°C until required.
Oestrone-3-carboxymethylether-N-hydroxy succinimide ester (1.4 mg) in methylene chloride {0.5 ml) - - - ..§
- .was placed in glass reaction vessel and the solvent evaporated under a stream of nitrogen. A solution of
56 chymosin (3.5 m! at 1.1. mg/ml) in 0.1 M phosphate buffered saline, pH 7.5, was added to the steriod
derivative and the reaction vessel was agitated for 18 hours at 4°C. The reacted ennzyme was separated

from excess steriod by gel filtration using 2 G—25 Sephadex (Trade Mark) PD10 columns (Pharmacia Ltd.,
Pharmacia House, Midsummer Boulevard, Milton Keynes, MK9 3HP, Engaind). The eluent used was assay

buffer. The vield of protein was about 100% but had 62% of its original milk clotting activity. The overall -
60  reaction scheme was as follows:— o
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___ carrying out the assay in the

dhrried out at 37[err] C using a m<QWtiter

--ntinual stirring. After 30 mnutes the resul ting preC| ptat

" § scarded and the tube contai n| ng the pellet was invert]éd

‘-( 8- di net hyl) amno pr

.\-.

Nkt hods 336 1. Purification of antibodies Pol
f:;g tisera were-purified by precipitation with
@ antibody solution was added an equal vol urH®f

it her commerical prepatations of powdered, de-fatted m |k such as
irade Mark) or fresh .whole cows m |k, obtained 15 from cows which
ecently calved (7 ta 14- days post-cal @ 098 286fr om cows which had
bserved to be at oestrus. Substrate sol utions wer e prepar ed by di$§
he-powdered m |k in 40mM cal ci um chloride to gi vep concentration of -24%
W) or by dissolving calciumchloride cryst p ole mlk to a
ncentratl on of 40mMM In either case the suk ol utions were
hcubat ed ‘&t 37C for at |east 15 m nut . 20 5. Assay Buffer
a 05 M sodi um phosphate butfer at pH 6. ining 0.03% (w v) bovine
gerum al bumon. 6. Mcrotiter Pl atesc?' f gassay system was denonstrated -
s of 25 pol yvi nyl chl oride, unwell
pj crotiter®plates. These were obtaHed from Dynatech Linited,” Duax Road,
B 1lingshurt Sussex, England. 7. §ncubator The assays to be described were
ate incubator (Dynatech Ltd.).
i gma Chemi cal €o. Ltd. - B.
\onal and nonocl onal
thyl ene glycol. To 7 i
0% (W v) solutign of
buffer pH 6.5. gThe
AWM th

3b 8. Other Reagents These were obtained fro

#pl yet hyl ene glycol (M W 3000) in 0.1 M phosphat
aidi tion was made at roomtenperature slowy over a 2 mnute

@/ centrifugatiqn at 3000 40 .p.m for.35 mnutes. T
eft to drain

yer ni ght ,at Alerr]C. The pellet was dj ed in agpey and used at
g suitabl e dilution dependant upon thejex i_l»b’e'l ng conduct ed. 2
Fyeparation of conjugates 45 Thre fer]|en 2coupl i ng reactions of

R eriods to chyrmS| n ar-e: descri bed. Inﬁéﬁm c&e 'n' steriod nol ecul es were
4 tached each chynosin -nol ecul e. 1). COI’I] ugati on of

gestrone- 3-cqr - yl et her Cest rone- 3- car boxynet hyI et her

xa&he- (0.

IS0 was treated with ethyl -
pyl ) 2car bodi’i

e (2.14 ny) (EDC) and
hydroxy-su (1.26 ng) ). The so "mxture was kept at room
rrperfrf uf% for 12 hours and thefi water (0.5 mM) was added and the solution
ps extracted with ethyl acetate (3 x 1 nl). The ethyl acetate extract was
shed W th water ang-the organi c phase renoved in yacuo. resulting
I id was stored, desdicated, at -20[err]C until regwifed. '
Chstrone-9¥-car boxyrret Hyl et her-N—hydroxy succinim de pster (1.4 ng) in _
e thyI ene “chl ori de (045 m) - - was placed j reacti pn vessel and
tde sol vent evaporated under a stream of nltro pl uti on| of 55
fynmosin. (3.5 M at 1.J]1. ng/m) in 0.1 M buffered spline, pH 7.5,
Bs added#st o the sterijod derivatjjve and‘ |on vessel whs agitated
for 18 hour srat—4ferm(C. . The y as separated frpm excess
sferiod by gel filtrapenusi ng 2 6225 Sephadex (Trade Mark) PD10 col umms
(Phar maci a L} #HYMPRSY hlaci a House, M dsunmer Boul evard, M ton|Keynes, MK9
3HP, Engadend The el t used was assay buffer. The yield ofprotein was
apout 100% but had 62% of its or| ginal mlk clotting activity. The overall

286
ucuronide sodium salt (5.2 mg) and trmated oestrone-3-glucuronide (20 x 10°® d.p.m.

A trp. h
reactl on %ems_g of gestrpng-3-glygyroni gB’C ymosim o5

{disintegrations per minute) in 200 u ethanol} were dissolved in 1 mi of 0.1M sodium acetate buffer {pH 5.0)
55 A 0.2M sodium m-periodate solution (0.5 ml) was added and the mixture was incubated in the dark at 4°C
for 12 hours. Ethylene glycol (0.2 mi) was added and after 30 minutes the react»on mixture was diluted with

10 ml water, :
The resulting steriod dialdehyde was extracted with ethyl acetate (4 x 20 ml) and the combined
extracts were then washed with water (10 mi} and dried over anhydrous sodium sulphate. After filtering,
60 the solvent was removed /n vacvo. The yield based on tritium recovery was 50%. The residue was

dissolved in 50 mM phosphate buffer pH 7.6 (2 ml).

Chymosin (10 mg) was dissolved in 0.05 M phosphate buffer pH 6.3 (2.5 ml} and subjected to gel
filtration on a G—25 PD10 column. A 35 mi fraction eluting after the void volume was collected and ajusted
to pH 7.6 with dilute sodium hydroxide. The protein concentration was 1.1 mg/ml. The oxidised steroid

65  solution (1 ml) was mixed with the chymosin solution and then a sodium cynoborohydride solution was
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CH~

n=—" - . - O[GNQ(}GQ3O

/ CHYMOSI N ' NHH2 0 40 . 45 i Zt.

|-0 60 CHYMOSI N : ' -
;) Conj ugation of oestrone-3- glllcmsmab to chyrmS| n.

Oe t"rone- 3- gl ucur oni de sodi um sal t and trltlated

oest rone-dg‘;ﬁ

ia}']e |6H°ag“ 826 t?oﬂﬁuredgﬁ "}Wba df d? itrati Si n

LL et hanglie Eﬁ s .Xﬁ & buar afdsﬂi e é’%féa{t' zﬁ ik .% 0)

tmyrmaaarrangehanoec:& maﬂf.sm séﬁooﬁnm&mwasd tReslnebr mﬁﬂe 1elr e
vvas i rfc uijahad\el(m N kat). 0be donjuhatd B@irfed 879 2f itsoriginal millk tiytisgetiglyyThe bverdl rdactib)  was
added arrghente wps sxCfoligwsirt dibe thidroxvk giovpsoshownin parentigsis am pliernative,pasitionsoofrthe :
wat er .. &R esul ting steriod dial dehyde was extracted with ethyl acetate (4:
x 20 n1) and the conbined extracts were then washed with water (10 nl) and -
driedfver anhydrous sodi um sul phate. After filtering, 60 the solvent was
renmoved in vacuo. The yield based on tritiumrecovery ws 50% The residue "

was di ssolved in 50 mM phosphate buffer pH 7.6 (2 Chynosin (10 ng) was
di ssolved in 0.05 M phosphate buffer, pH 6.3 (2.5 ) subj ected to gel,
filtregion on a G 25 PD10 col urffPOHA m. 1o Wkl after the void
vol ume was col | ected gnd aj uste ; t e sodi um hydr oxi de.

: sed steroid 6 solution (1
on and then a sodi um cynobor ohydri de
sol utigon was 7 e 095 286( dded (3.2 ng in 0.05 m) and the

m xture was i ncubated at 4C for 12 The resulting chynosi n-oestrone
conjugate was purified by gel filtration uging G 25 PD10 colums fol | owed
by exhaustive dialysis over 3 days against
charcgal suspension. It was estinated bynan% uring radioactivity that four
steriod nol ecyl es had been incorporated per | ecule s of enzynme (i.e. N =
4) . The conjugate retained 87%of its originalkmlk clottingactivity. The
overall reaction scheme was as follows:- (the hydroxyl grou-. shown in-

The protein concentration was
m) was m xed with the chy '

par eny hesi.s are alternative positions of the group) to 25
.Nt*aO 30. COCH " COOH
: n |
U a O
4 ' C\H
35 , : -
. _ : , _ ‘ oéc\..
. : H -
“ CHYMOSIN {—NH,
45 . . ‘ ’
'NaCNBH,
50
e _
55.
‘60
CHYMOSIN M (HO) N
. :'\"/ ~ (OH) _ n



n - .i. f ~~~~~ -a ]
"“HH 40 H N2 45 ¢ ; NaCNBH3 50~~~~~~~~~~~~~ 55 COOH 60 65

~~S| ~. . L~j ~0) *~ON  (OH) 5 0
t 095 286 iii) Conjugationof pr ogest gr g88- éé;-gl ucuroni de to chy
S e

¢ Progesterone-11la-glucuronide (2.2 ng) was solved in 0.05 pho

. buffer 0. % Gbijugmtieh efthrageiterdnd- yaptdcdrohide\iotchymidsinit € sodi um hydr oxi de sodi um

: m PeTiodat e'?fP St&tﬂﬂaﬂcmiu GmZMZ mmm#ylsmgd a@@édhamtdduﬁe@cﬂmllarﬂmdmsdto

i ncubat ed pg ‘3’5‘!‘“ O\A/a@) ﬂwweaneld thet e

30 i N e%ol as m u ted at %:E% (g&g {tes the
(Trade I\/arbkﬁer(&iuﬁe (SH asd mu5| ng phosphat e (S"'I’-Ip sﬁ')'at?i

el uent. Chyn@wmesit ms)m 8 mi 3ssay bnﬁ&ﬂayhsbucﬂé‘detb)thé/\ﬂadnﬁddﬁfbod eoldithﬁ fowed e
steroid s ?'Eﬂq“(ﬂ*\sﬁﬂbl"l' ameep ver'dsdﬂ'ﬁamme#ifelbdhelmampambeﬁos\hycb pribeeei GorB8 Ny :
in 0.0% - Peslx fhegpp distysec08iRE aqueperision gt 39 o charggel. Theguelall, -
Finally t e reac Pon m Xt r°xy ("3RS IrLpFreninesis ate olte Qﬂ%’ﬂ@?&’l%ﬁ“&f‘eg%%f _
charcoal. The overall 10 reactlon was -as follows:- (the hydroxyl groups in
parenthesis are alternative p03|t|ons of the group) 15 - ~COH - -

. ? --,,G—ld—lHO_ZO USCOOH
> e n

HO
20 |

25

| cHYmOSIN [—NH,

' NaCNBH3

55

&0

CHYMOSIN
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| Cshrr;ale Reg o“r'"’,;q’%,’“ :' et °P'ﬂ ’ﬁ; ﬂefm Wib?'?!"'t&?é?"é‘v\ﬂa%f°h@°@4'ﬂ99@ phibeir mifkeslotting

: progeste?’"B‘F&&""ﬁ"ﬂY"&'EﬂhﬁFﬂT‘e Gephieef dettingmiks was |ncI uded inthe plate in

9. 0 095 286 3. Testing of steroid-chynosin conjugates for mlk clottin

activity and for nodulation of their mlk clotting activity by rea '1
with steroid antibody -MIK clotting assays were carried out for cg S
in the wells of mcrotiter plates. QANg98 28@uitable i reaction

m'crotlter | ates were inverted. Wiere clotting occurred, the clot

n

steror

S comtirieR@sh f LGS S o35
fol | ows: - reBdlioPtime) thﬁﬁﬁﬁytebﬂétﬁﬂersﬂogrcéh rWﬁQe lgkﬁ y drFe@ hrga&g’gﬁafr@ |nqn§,::b:
st er-o0i §- céfthesate, wiery theraives ancldtong, &ratcbdnadyoMBswalsp&édbdameat o the mcrotiter

pl at e vveIIsThqh?‘é‘mPrQﬁFqW@P% "905 of a mIk substrate soI ution to

whi ch had Eggﬁrﬁqb g§ pﬁ"afl ag:cant §é gf%m ,ug;:e and/or
progest er @i Qﬁd i) d(Ereavr‘:'a:k: late ﬁ?—_»:%fnf?gf ﬂhhga e
concentor ainiotder ff préduod a Bésﬁéd)tddcénﬂa f ’!ﬁﬁ eroid WEthEwell. Ot Iter at e n\f %

such r eact | d’ he micyotiter pate versaighgaveitreactionmBALOE was plabmiting 37thcu1:atbﬂluf 1 hoﬁt At dae

end of th8 f'vret'%@eigramveasm riacfver 2 siek 2p(ldapped wir lighun feve @danﬂtalhgn maagm | y

-t e ol

or alter r’mhjumﬁés)anv IneddtdiMBd’eToﬁﬁanI oﬂhcﬁnﬂ‘ﬁi&n BB GEHY fo?-GS'%‘ in ﬁﬁm@no system.
backgr ounelwc'?erboewdd@raﬂ?roofcmnmysBsamsecqmwdetle Mas oﬂfoohedzl otting activity by
reaction F‘!ﬂeﬁl ms'sqhvm @smch#rqﬂenajetseamm@ a

oo ol gt érﬁféwe rsafgrw el e e R

checker hadiN dildtin l’t&tdn%bd ant ‘agal ns conj u L
this type oFor@xsmeplé, mmnt e:a:eﬁreémﬁﬁ oeétroﬁ&s‘-bmrdorﬁ&h)bﬁﬂﬁéd‘h ORI 4IRS Uiluted from 1/50
concent r dP-RHKM) m/alszsad@wm@na ogitone ntbedy plas titutetbfrom a400) (6047 pMPoBiiows lIgG ,
usual by t{?% %g@) r‘tiﬂ Qﬁ'ﬁ!o"& 115gqu@mdp-ppmn@pnggathrlutrdms efcVs on,

| th |tra roggste ' '-f
al-ong &‘r cl A WeléF Nd éél %ﬁghet%% 6!'(!) ec?y e enm%rg gﬁ?ﬂt@?w?%e ons

was adde nwavabdbé
experinment. t he. oestrone-3-gl ucuroni de chyrmsr n conjugate was. dil uted from

1/ 50 {0. Zpimprynogss aﬂ#vilemf(f@e@mfﬁlv}ermmrm&strone anti body was diluted from

1/ 100 (o 4 F'g f"‘ ng% gﬁ%"&g‘fﬂ%?’f‘ﬁ frm' csreeveriz vzg;%, uhich were
Pr ogest er,g nim & rﬁ%} 23"‘“ ¥ 36
PM to llvﬁg%aﬂl@o%&ls cléhds thatibri Z’H‘ofan % g ﬁgﬁﬁ‘i?&&b !h :

ant i body e(fmﬁﬁzac)geﬁaumeﬂaicﬂﬁa t(ndﬂmrﬂ\lbstﬁwnacihe naburbtgﬁ)of &rau

di | utd :on ecific exs qurq%foea@w-w pregestesone mamlk@nbptmhal mhm’c[bnﬂ@ntlbédmtmbpdy
has been$ %“ waj; ad"“ ing p %ﬁ%?@eﬁweﬁmwm in 3

m 1k 30 of well i‘ﬂ% Q 5 el series ':_:.;
conCent r;ta:%;ﬁdwaﬁ |ﬁ@¢hﬁ:ﬁ a oe wwa'beerﬁgpa Jt u‘f'g1 ""5'8“ ies of wells

st er dPd- chyintimi absmbo@ftanﬁ@dmtt itimniting condéntiatien mpmgﬁﬁérorﬁ‘d&iWrﬁBJiﬁ énjugite Aécessary
conj ugat é"’ @Bé‘sgﬁ g’zm"uﬁq"bﬁpw r Wheftmbtzm@em@ diffiticonwasiatsd \presentdlatiingilas 3
concent r 39,8 mg‘ heg ﬁgbﬁa 9" 0 el Fn%,f %F;‘Wﬂ%‘ﬁ e Snilk £BRBE evasf ablentgl fewdrientyis
clotting acCthises ,o ﬁ LTE Mg, c’set y
invewti gateébrdghﬁuﬁtﬁ&@hor@ﬁm@ﬂd&ﬁﬁﬂﬂhﬁ&ﬁ&gfi st d;nrhﬁ Rowld {Lﬁ:@?@;’%@" 7333 the
nodul at i detecting thepresenve onatisence bf/prisgnasaytor besthys inlcowa 36 specific exanple,
(see Figyre 3) for detecting progesterone in nmilk an optimal nonocl onal
ant i body ™ P12) dilution was selected at 1/500. Keeping ‘antibody
concent r at i 0AnGARHeMmuRbasddy TH0mEPIsOEHSthe EHAEM BN RS hnkiS (AR R oy
was vari etlerkinaoia su&#t&te(fdt&hgerr;%e ﬁwﬁnspﬂgﬁ?ﬁﬁmégt léﬁ5pﬂ\0f &E:Qmm: E%% "B 2P Fes
of wel | s t HeAneidete immyooassdy@ccogting16 ciaim 1ohatein theesimPle tomprizks otkconsists of mrlkand

whi Chs ant i BOQY et baeY ff°°'d'"9' limting
concent r akriNdasiby rPEQGﬂSﬁegaE%szG?\cc Tﬁﬂ uga? g'eﬁ"é"C" éaé'P?w%f'"C‘ LENY was

1/ 256 di | uts én enijowemeunadasy maukmdyanatonabme peichdidg Efim¥NhedInShe BARHIAOT |
clotting %éY%"'&bﬁ?’PGH@GF‘BdT'N@ qumetm moastigemmaltdbnﬁte.pn ogpa8gedandish deBtrdges

mlkaasanﬁ"%m arm“mto reverse ulatjo anti body and restore

munoassay accordmg to clarmg wherem the a tigenic analyte’is proges!

clotting an N{';ﬁ me immunoassay accordlrrgg ﬂ(cl? 6» 5 wherem t emtl'Se antrgemc rﬁ"[a% 'f 8°‘E"r?a?

concent r aiighae. of progesterone In

f oundl i n m8l & methodfor detectingithe onset of oestrus in a domestu: mllk -producing animal comprising using

o5 an enzyme immunoassay according to claim 6 to monitor the concentration of a progesterone in the milk of
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/46 'ar-e pregnant or those non-pregnant cows which are not at oestrus-
shows that thé assay is suitable for detecting the presence or abgé (ﬁ
pregnancy or oestrus in cows. Cai n§ ig 1. An enzyne mrrunoas@y
measuring the concentration of an an aeﬁiag analyte in a sanple whe
subst r at e, f¢afing! i SreRNtZHIModimédnjugStberal thitk dlinglactivity brRESt metlationds thelanikIBRING -
2.; An enapiity byractioa vethstebdd amitlodyg to claim 1 wherein the sanple conprises
or con5| stst'F clmm«asawawemowtrfmcem H@el'fsthawewwmotwp&!ﬁeﬁwraeﬂ"eb‘@| ng
mi | k. ‘e‘ﬁw esfip jg g ?ﬂ%ﬁ‘é‘?‘ﬁ’eﬁﬁ@e‘éﬁi%ﬁ“%
chynhosi n°f§' efas:ae; the w i ‘B’é Y "?f"&e F &Sty one of the
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immunoassay is a homogeneous enzyme mmunoassay '

5. An enzyme immunoassay according to any one of the preceding claims wherein the antigenic -
analyte is a steroid selected from a progestagen, a progesiagen metabolite, an oestrogen and an oestrogen
metabolite.

60 6. An enzyme immunoassay according to claim 5 wherein the antigenic analyte is progesterone.

7. An enzyme immunoassay according to claim 5 wherein the the antigenic analyte is oestrone
sulphate. '

8. A method for detecting the onset of oestrus in a domestic milk-producing animal comprising using
an enzyme immunoassay according to claim 6 to monitor the concentration of a progesterone in the milk of
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10. A nmethod for detecting pregnancy in a mlk-producing donmestic aninal
gopIpri sk ng. using a enzynme i munoassay according to claim7 to noni tgmthe
concentrati on.of  oestrone sulphate in the mlk of an aninal, pregAa '
being indicated by a concentrationgiggsefggone sul phate above a
predeterm ned 10 concentration. 11. A nethod according to any one&
8, 9 and 10 wherein thp domestic mlk-producing aninal is a cow 12. A
st gl oi d- chynosi n conj upat e cg_pul e wherein in specific e activity of
t he "chynosi n may be noful ateg by the dormation of an i mungghgm cal bond
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nol ecul e accrcgl'k,mg O aL P12 rein the ste derived from
oesttone. 20 BN K steroi d- chynosi'n conjg#a pEcul e of fhe following
structfre: - vred BN x is 1 to 10. wherein.x has a value-i#f the range -
1 to 10. 40 .. 16. A steroid-chynosin conjugate nolecule of the foll ow ng
st r uct ur evheredi 2liges @ vBIge B3I IF0T0. Riiend BY are gitferant and gegi-tib of 1OKh e range 1 to
10, RL and_ :Aahbfoaprrfqmmavmyam@m 13,any of claifng 4 1 i g‘f’,@' in

conj ugtt EoMRIAM 8 sigroid-ghympsiiy panjuagte agqording 16,20y of clims 1210 et e 7 "has are
value in the range 1 to 10, R err and R err] are different and are -H

or-OH. 18. A kit for performng an assay according to any of claims 4 to 7
conprising, separately or in 158 conbination, a steroid-chynosin conjugate
accordéng to any th clainms 12 to 17 andan anti body to the steroid. 20 '
Pat ent ansy PEeHRgserche; |, Enzym | mmunoassay zur Messung der Konzentration
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das Enzym aifen PRbe, wosin Sas/Substeps fie das Erzyne morisich| augi wenigutens @in Tellcder Proge bildet. 5
Enzym karmun o @sknaym-irerodnosgsayypagh Anspruch) | r

) spruch| A.cHgurph Frichastcdak e Properileh antphitgge

e e S B (e

M Iche geringe ﬁc}%ﬁ ThoR b nach -eineMZdbh VorhdFHBHRRLAR JRYprihG dathiteth ekeRnzeichnaEdels Ch

gekennzei CiypghzymimBu ARG HeNSDENzymArBunodssayisz y m | nmunoassay nach ei nem

der ‘vosder gelseErdan-inrmamadsey egch ddmrdeh varbdrashandsn Anprstiche (igBurgln pekennzeichnet, da

Enzym | rrm,m@as'bﬁée Aalys ighpines perSjerpife ROpRFIREYN §in; Peqgestaggn-Metabolif, ein Ostrogen
B

- R -Me! ist. :
Enzym | m J Etﬂnggﬂay mag\eknskmc{\] A gmﬁ:ﬂdﬁperﬁWEHF% ddafgén Analysen-
gekennzei chngha p stat I gene Anal ysennaterial el nes der Steroide
Progesgagen, 7€ ghzythHeBSdoassey - Adeh abddprich @] NdadBich Ogeéenraeigmeri dal das antigene
Cst r ogen- Miahjseimateripidstrofsuiféiimty m | mmunoagsay nach Anspruch 5, dadurc
gekennzei chnd@t Vertahen gym Naqueg & Beginns\deg [Jstrus in einem milcherzeugenden Haustier, dadurch

+. gekennzeichnet, dall man eineft Enzym-Immunoassay nach Anspruch 6 verwendet, um die Konzentration
~ -gines Progesterons in der Milch des Trieres zu iiberwachen und der Beginn des Ostrus durch eine

‘40 Konzentration von Progesteron unterhalb einer vorbestimmten Konzentration angeseigt wird.
9. Verfahren zum Nachweis der Tréchtigkeit bei einem milcherzeugenden Haustier, dadurch
- gekennzeichnet, dafl man einen Enzym-immunoassay nach Anspruch 6 verwendet, um die Konzentration
von Progesteron in der Miich des Tieres zu Gberwachen und die Tréchtigkeit durch das Fehlen eines
Abfalles in der Konzentration an Progesteron unter eine vorbestimmte Konzentration zu der Zeit, wenn

¢5 Ostrus zu erwarten ist, angezeigt wird. : .

10. Verfahren zum Nachweis der Trichtigkeit in einem milcherzeugenden Haustier, dadurch
gekennzeichnet, daB man einen Enzym-immunoassay nach Anspruch 7 verwendet, um die Konzentration
von Ostronsulfat in der Milch eines Tieres zu Gberwachen, wobei die Trachtigkeit durch eine Konzentration
an Ostronsulfat {iber einer vorbestimmten Konzentration angezeigt wird.

50 " 11. Verfahren nach einem der Anspriche 8, 9 und 10, dadurch gekennzeichnet, daR das
milcherzeugende Haustier eine Kuh jst. - :

12. Steroid-Chymosin-Konjugat-Molekdl, dadurch gekennzeichnet, daR die spezifische Enzymaktivitat
.des Chymosins durch Bildung einer immunchemischen Bindung zwischen dem Steroid und einem
Antikérper zum Steroid moduliert sein kann. _ : .

88 13. Steroid-Chymosin-Konjugat-Motekiil nach Anspruch 12, dadurch gekennzeichnet, da3 das Steroid
von Progesteron abgeleitet ist. : .

14. Steroid-Chymosin-Konjugat-Molekil nach Anspruch 12, dadurch gekennzeichnet, da8 das Steroid
von Ostron abgeleitet ist. : :

16. Steroid-Chymosin-Konjugat-Molekil der folgenden Struktur
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. -giddur ch gekenhzeij - 3. daagfteroya von . ~ebgeleitet ist.].15... .
S eroi d- ghynosi n; KOH]U at 4 Mol e dery Aol genden -Struktur 60 65 i0 095
ZHG 501t0 CHYMOSIN R N"TH~~~~~- G -CH -0 CHYMOSI N -ix mnrin X

elch von ;_bls 10 h&f. 16. .

einen Wor t |n1Be

Sjer 0| .d- Chy mlnrv mmg@m Mﬁ'@l«qh 1d'§r1°fh91: gesh@feyn 8 PE!R'tsewed"ch sind und —H oder —OH

bedeuten.
17. Sterond-Chymosln-Kon]ugat-Molekul der folgenden Struktur -

CHYMOSIN

worin z einen Wert im Berench von 1 bis 10 hat und R® und R* verschieden sind und —H oder —OH
bedeuten.

18. Kit zur Durchfuhrung eines Assays nach einem der Anspriiche 4 bis 7, dadurch gekennzeichnet, dal
‘er einzeln oder in Kombination ein Steroid- Chymosm-Konjugat nach einem der Anspriiche 12 bis 17 und
einen Antikdrper fir das Steroid enthélt.

Revendications
1. Essal immunologigue enzymatnqué pour mesurer la concentration d’un analyte antigéne dans un
échantilion, dans lequel le substrat destiné & I"enzyme forme d‘une mamére intrinséque au moins une

partie de I'échantillon.
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