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(57) Abstract '

The present invention provides a method of predicting pregnancy oufcome in a subject by determining the amount of an early
pregnancy associated molecular isoform of hCG in a sample. The present invention further provides a method for determining the amount
of early pregnancy associated molecular isoforms of human chorionic gonadotropin (hCG) in a sample. The present invention also provides
a diagnostic kit for determining the amount of early pregnancy associated hCG in a sample. The present invention additionally provides
an antibody which specifically binds to an early pregnancy associated molecular isoform of human cheorionic gonadotropin. Finally, the
present invention provides methods for detecting trophoblast or non—trophoblast malignancy in a sample.
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Throughout this application, various publications are

referenced by author and date. Full citations for these
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20 of the specification immediately preceding the claims. The
disclosures of these publications in their entireties are
‘-hereby incorporated by reference into this application in

order to more fully deszribe the state of the art.

25 Early pregnancy loss (ZPL) 1is a widespread, but largely
undiagnosed problem. “n order to adequately diagnose and
develop treatments for EPL it is essential to be able to
detect and measure the rate of occurance of EPL. This 1is
critically important in epidemiological studies, some of

30 which are related tc exposures to known oOr suspected
reproductive toxins in ﬁhe workplace, in the environment or
by personal use. These early pregnancy losses are often not
fecognized by women or physicians and are detected salely by
the measurement of hCC in the urine at the time between

35 implantation and expected menses. They are sometimes termed
“chemical pregnancies” cr “occult pregnancies.” A landmark
epidemiological study established that the incidence of EPL

was 22% in a populaticn of healthy women attempting to
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This is critically inportant in epidem ol ogi cal studies, 0 5930 whi ch
are rel at¥@WPR%posures to known or suspected reproductive toxins in the
wor kpl ace, in the environnment or by personal use. These early pregnancy

| osses are often not recogni zed by wonen or physicians and are detected
solely by the measurement of hCGin the urine at the tine between 35
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(Wlcex, A J., et al 8 hi vestd gakihen enpl oyed a very sensitive
(0.01 ng/ msml‘ascsaé&}’ \X)Fll c%}“aegecge%&onl 3}3 the i ntact hCG nol ecule with the

uni que beta subunit carboxyterm nal peptide present. 5 There are nmultiple

likely causes for EPL d i Gah oS orgmusafaborﬂmonan@cIctldmgagenet| C
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hor nonal pot@iregwn "MVSRCA§ILER t PrePhHets - sul}ﬁi’m? oop région of the
mol ecul e, S@%éé&(?ﬂ_i,lyapmﬂ@eﬁ TRz e$ 02904 ganadWMS{%%p&Pency of

hCG Ol eaved peptide bonds in this area . qof pol ggll & Abso 1@xtidR .t
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ant i bodi es @Ih;[gct edum t beshit er odomer ioaiorwvie (CoIeengdl LOTRCYa2.

1991a; Cole_, {PUi si 8, lo%p 2 etedtlon Qf 1980: 20
Ni shi nura, RNlcﬁjfn%l cFlb@% b |ash|§?r%%l R T., et .1989) . Ni gked forms

of hCG wer emgxashhed agepnéméblﬂw n@ﬁ*@"%ﬁ%v@%ﬂuqsn ‘]I':‘]PL'q Sit i ons @nd, at

| east in_pa espor I foreigakky PESENRNGYNHES SN *dlln:fs)ratceaabélwherrany cf
t he repoﬂg Ei:‘f’%?te& gﬁtoﬁaﬁcgubstantl al iQconcentratl ons_of nigcke Q&E‘é@re 25

produced dumbhgcptegnahey, ¢¥EdEE orreslYGEEssPaPPBFERRANCT eg gre not

accurate d“%ﬁg %é&@xﬁﬂcaﬁs%%bhﬂﬂﬁorﬁ anﬁr@hbglaﬁshyarspemdue@ tdyreg¥edox, A
J., et al 8). Car bohydr af enpdi fi ed nlhalﬁo exhibit rggg@gd
bi opot ency. tbt tie Rlﬁé\%o'?h’é?ri-? PRETPRSS ﬁ réduced sialic acid

content 30 agdeits carbohyslr ase, chapeo & ePwisiatux i rhgal 2t dke, HBRH hCG

woul d be rernoved "by the liver.re or . f | t redetglawcoprlgggg ns
(Braun, 20 Rishgpuig. R-1088;°2 kaméggg N a‘EE“!&le:"‘G §As W T, 1996). The

circul ating Nllb]‘(@dtf@m@fofasncal 9eh£&xmmwdh@§dp@ﬁﬁl¢bé f‘i‘?ﬁ\/iﬂ’i&"ﬁ@)?’éﬁcy is

thereby low, O her 35 carbohydrate o0n8tt eresbhayimléngebal f
e 5 0an 5058 oo aaed B o o paLt ek

early pregnancy loss. Unfortunately many c¢f the reports
claiming that substantial concentrations of nicked hCG are
25 produced during pregnancy, losses or successful pregnancies,
are not accurate due to faulty assumptions regarding assay
specificity (Wilcox, A, J., et al., 1988). Carbohydrate~
modified hCG can also exhibit reduced biopotency. It is
kxnown that if the hCG has much reduced sialic acid content
30 and its carbohydrate chains terminate in galactose, much hCG
would be removed by the liver receptor for such altered
glycoproteins {Braun, J. R., et al., 1996; Kawasaki, T. and
G. Ashwell, 1996). The circulating life-time of asialo hCG
is reduced and its in vivo potency 1s thereby low. Other

35 carbohydrate changes also alter circulating half life;



3 glycoproteins termnating in sulfate-Nacetyl gal actosam ne arﬁ | so
extracted by a specific liver receptor and have reduced- 3@ =
lifetime (Baenziger, J. U., 1994; Fiete, D., et al., 1991). 5 At least two
factors q; &ﬁ.}oogmcreased potency of hCG First, it is kppywsbdmdiora | ar ger
St okes radius w | .decrease clearance through the kidney gl onerul us which
generally clears proteins above an effective size of 70,000 very 10 slowy.
The effective size of urinary-isolat ed>hCG i s just at this borderline
reduced cl earance size. Generally, extr ugar,. CO Rt K .hwdrat ed
radi us of glycopreteins ﬁ%nb}élra.tlﬁf‘: ﬁﬁssajeg%g%hNO\ﬁﬁ%Ecﬁat ggg gg%ig%glﬁe hCG
bet a lCOCH gh-i Qﬂljso?eé}idz_%tte@l hySH os;laéld:;l-fia hbivemirmﬁ%ﬁqmgaﬂqifléay me?] 15
greatly increase Fares, F. A,_et.al. 2 tzu M1.gMy., Qd; This
addi ti on M?dﬂﬁéégﬁ%r?fﬁ]ﬁqvgd&éf?b“f‘%e(Bcaa?-b%éﬁﬁg?a%'emddntlghwt‘l o%gtghat pepti de
rather tham siapl yithelestya pol ypeptide size (Wlcox, A J., et al.,

1988). Second, increased negative charge of a protein will prolong 20 its
circul ati>ng tine because of decreased renal clearance (Chnieiewski, C.

1992, Quadmir, 1KasH. twetfaziors 180EctMiackeaged rRateary, ©3985). FAFSTI ncreased
negative charge_can be to,extiaesi ad | d-041 @t heil Degatireesgr oups,

i ncl udi ng 3 f 4t e%"é"ﬁ’(‘i’h‘ gt;healts %rgségf%?ﬂﬁ_{ﬁagn% on the, pituitar E_or m 25 of
hCG (Birkem;leSranee athroudoebhe GHARGYs HIRGT HfHect DS nglenffép‘isﬁucti on
at the rece teorrsglég M so,af Le6te bi@POt erey Bfe hEze | ofi STRNDWN Whay

degl ycosyl ated™h has mich reduced receﬁt or goten V. (e%a\ﬁlcgdrl%n%g N, et
al ., | 99Z Saimam Whereffesidve s&Ze FtaHgi 198 SH e " E 8 7930 et al .

, éQQO;d fSaiartathigh%%aﬂleﬂir%S&;edﬁa'gaameMaIR:ei siee.al Genpenndy),. e@&rBohydr at e
reduce orms o al so have reduced _signa - apsduct | J., et

al ., 1990; SB@flr, @nyEnt gpakgs ,tﬁ‘%gg‘?’gf@%l&g‘é‘, ‘\7\‘15&@2.9, %9745?&%5% !A!%ggrsdi ng to
the present; Nti o Kk M¥en edunnenbhaspontaisdogs theorEs dietias G99 "due to
an abnornmal hCG formtha 0 | 70094 UbOfH -13%RQE 4 has
reduced pot%&}f‘%u@ﬁp‘éjséenit@k%gs ﬁﬂq%gt \eé\%,gptghle prgggﬁé i nvention

provi des; R\jrienqe thateased uteasst uF - obt cofed lprediddéi ¥atwofren!: dsual Iy

produce for f h hj.C & VSN Y wakght . €NindsA1ver yjueariy mhegnancy;
t he standar']trﬁs%oqwi ggrﬂé@?epaec?&elﬁtcl\eé prgpar ati%lﬁrg of hCG are | ess .pot ent forns

of the hor mendanyodacedcpatent iaf Fhagn&EF19¢hE2FRET 5% Hdtentcy Coul d be
caused by a Go i%&bg@ pfgfagtiors fwomskscw.atyng kal falife taB8increased
recept or af ¥ nj y or |8na? transduction or all of ,tChe pr nﬁ:lf&gl'on%i nce hCG
is 10 | ow V@raprshar [ipcraapee gyt Vs thaéfgleoé’%cal PEQ FHhd & hore potent form

of hCG o?%%{@l A r BEBiSidP G Yodutudd sof udet femsamtidnal othesitantd evel s

rise as the trophoblastic cellular Ss ipcrgase e Nty puent i on
descri bes niFueis 58 Sid icrrm}r?gﬁOQPb’ﬁ rtl()oFS‘ ghd %%t%ga’sp%%%eudi ng an

anti body, 1p Bl32a1desteided Meiei matsaded segghiveshar@shrghl e fdi%ent
early pregnancy associ.ated nolecul ar_.i Moy oy e deferyanaii on of
bl ood and ur? nB*pFdf PH-8s*Fof“t eoBlﬁel—ﬁe%fGOﬂ{és% orvnsﬁhorhdu hout heal thy
pregnanci essgamtdelsuchate ihepyrsardy erofhlils@ehgr /8 FResBebRSsTLY o™

pregnancjes. _These 20 i sof of ms be neasgked byningamoassay af dne,
obvi at i nggtcﬁ% ]ﬁ(g(zd(%lor%ge’?’f gsr}'rﬁ ce(C)@rrp ex i soel e)gt ric focusi n:gs st udfsctor ot her
separ ati on &sgiwil quesnsatiditiiconakEy, thie FECRBHST deBRYi b2t Rer?ti At e

appl i cabl e %f%gégék%ﬂqggbﬁéé.Ofl§aﬂ¥|ﬁﬁbwn that deglycosylated hCG has
much reduced receptor potency (Ravindranath, N., et al.,
1992:; Sairam, M. R., and L. G., Jiang, 1992; Browne, E. 3.,
30 et al., 1990; Sairam, M. R., 1989; Sairam, M. R., et al.,
1988). Carbohydrate reduced forms of hCG also have reduced
signal transduction {Amano, J., et al., 199%0; Bahl, 0. P.,
et al., 1995; Moyle, W. R., 1975).

35 According to the present invention EPL or recurrent

spontaneous abortion is not due to an abnormal hCG form that
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present invention provides a method of predicting pregnafdy Oedt in a
subj ect by determ ning the anmount of, an early pregnancy associ ated -

nmol ecul ar b%%@gp of hCGin a 5 sanple conprising: (a) cRigbiiigr a sanpl e
with an aRbi ¥ which specifically binds to the early pregnancy associ at ed
nmol ecul ar -i sof orm of hCG under conditions permtting formation of a conpl ex
bet ween the antibody and the early predghancy associated nol ecul ar isof orm
of hCG (b) neasuring 10 the anount of conpl exes_f.arned by

det er ni ni nchdderadoant @fOtteFiéYearﬂ%Fl‘pr%@ngEEge‘gs%’8 i at eé"%rg%‘gm %Pei sof orm
of hCG in the sampl e;,andibh) CRADAIENgetbeememURhacarly promeastpl

associ at ed fie-ecul ar i soformof hCG in e sanpl e ] i ep (b)
with eit herm(u‘gomm@r&ﬁ‘ﬁaﬁﬁl%l%t‘@?“iﬁ“né‘&uiyfyo‘?r‘f@%ogg%ﬁy%ng%ée@ﬁ%r nal

pr egnant SUQ,\:Lqu,Ie(xS) HRGhi Y ﬁ)oﬁékec anpwitydes eY yipregnbocy nohh g regward

subj ect(s), wherei'n the relative gbs.enceo f hEEeaggrigsngﬁmci at ed
mol ecul ar 5i wokErtH cIEIREEPFR PREPIAHPI YT 1di CateS™ a negati ve out cone, of
pregnancy for the subhesé. p2Ocdbes prasentin nvesgnae Y -urthferiifAsess a

met hod of predicting pregnanc .C i J ¥ [dAsNi NGt he
anount of aPPERFY g?‘é{;‘ﬁaﬁ%ycégggéi g’?gé? %Dﬁqnggﬁfa}at?%s%f o(r:tr%lt(%t hCGin a
sanpl e conpgisénmstir®) bebfatifegta chptigdsey aReFBRER: wWALEAN2EY ©F
specifically, binds_to the rl .egNaARCY LSS PELAd nol ecadearnds afsor m of
hCG with a gb??ﬁf nﬁf?rﬂ‘p“u"ntﬁgc’rn Snat S’?JSE; ?ngtti_nﬂ%bi ndi ng of the anti body
with theisobbd watyi garlp)ivoRre@ram@y 1 hi biotntP Fetrl %W{J%’thae Hhpl e
under conditions, 1 iNdi Re19f BdE ARbi genrpreserntesi Autdeicsanpl e
with 30 thep%%%%scuﬁﬂ g%y%%r?g(c) ,separat i ng thehg nd. Rt Lix; @nd,. t he
sanpl e; (d)uobhl aRrPRECEIRD Syriat dd HBo@id Th&L FrXPW ?gca dét ecting anti body
whi CB ZpeCi %SQQ' iﬁ{cﬁans%%.ho hes ;ldﬂdsén';:orrdidritdm desairt beagndt e bt Sf

anti body and antigen in the sanple; ri; n n

anti body onapfielBBuUPBHP Gk rr'rgr}?lst t?é’r(cgﬁfifr{?i%t%er %19%5%3%3 g,ggn%ﬁﬁ%bg?yearl y

0 B OCT- 1206350 QQ4Z0054d PRILESOONABENT rpregnirry BRSoRighEd RBTERLI ar
isoformof hCGin the sanple: and.. i.n Afoyat hear | yrps egnancy
associ at ed "ﬁﬁl’féﬁuPE?g?@b‘f%r?ﬁ%?mhaééq #O'fl%gﬂg%%p_ggggferm ned ip step (e)
with either deiprinhgantountt deteydiarat Fome eFesiarFy TRat ChedP 82 pf Rl
pregnant subject(s I e ek f oin N8l priegtanthe

subj ect (s), 1\%3?%’?‘% ghﬁé{ﬁ@)sm%] }? ‘ngg‘\?l gg%ﬁéggrl]anc assocj at ed mfkeggl ar

i sof orm of REGtEAnt hef sdmpifersisn iar I EFSERLs B%/e%%ﬂ?l%sr’egnanc?/

associ at e molecl ar SO0y satedGS i AumherReEa| y1omt chawiapiegnahe

sanpl es i"ndicates a positive outcone, amounts of eaL1I1(¥i‘%)g egnangy.
associ at ed mekdctd areLiosmoFATRIShCEEASEhELSaifiE *4PniTar T o anounts of
early pr egn%@ggr%w@i@é&&i@%@cul Afdisofrartmyef thEG mérhade dessrpbegnant
sanpl es indicates a negatjve outcorr& of _pr %%g?pgy0$o§a$ Subject. 15 In
addi tion, tMherpisdrt FRREMIRIT provitddds ANBthod T or det erni ni ng t he
anount of early pregnancy associ ated nol ecul ar isoforns of in a sanple
conprising: (a) contacting the sanple with an anti body which specifically
binds to an 20 early pregnancy associ ated nol ecul ar isof orm of hCG under
conditions permtting formati on of a conplex between the antibody and the
early pregnancy associ ated nol ecul ar i sof orm of hCG and (b) determ ning

t he amount of conpl exes formed thereby determ ning the anmobunt of early
pregnancy associ at ed



25 nol ecul ar isoformof hCGin the sanple. Further, the present invention
provi des a diagnostic kit for determ ning the amount of eﬁrlb r- ancy .
associ ated hCG is a sanple-conprising: (a) an antibody wh cah gﬁe ically.

bi nds 30 W @Ae®ar!y pregnancy associ ated nol ecul ar i sof pefiusdoaled sol i d -
matri x to which the antibody is bound; and (c) reagents permtting the

formati on of a conplex between the antipody and a sanple. 35 The present
invention additionally provides an anti%ody whi ch specifically -binds to -an

early pregnancy associated nolecular -~ 0 8 OCT 2003 WO 00/ 70094 7 isoform -
of human ché%%mm/ US00/ 13197 Further, the present =
i nvention -pepyi dase serltet hagdehblodletmahiingsnoa- tmeaphabl ast patdyreiney in a
sanpl e conprising: 5 (a) contacting a sanple wth.an antipo i G : ‘
speci fi cal | PTBPPRIECY FHIE Eartfy? pr @ %%%%gﬁ)yasdsegﬁréntleénﬁorg%u%?%so&dr m of -
hCG under cgAdiii DRpEeynEncli agsb ot avtd amlafcuE agoipbérrvetfielk®G tire ant i body
and the earl egnancy. associ at ed r i LM,9% - hCG 6P tacting
the sanpl & ﬁ%@ﬁf% ‘i‘ﬁ“%%‘c?&r?g'dé?i:cf?%%gﬁﬁgggdf%\?&f??gh g%éc?ﬁ cal | y&%innds to
i ntact non-phtkedshEE fl ¢aolyt tsintyst drt itdle pagrhys preepsREga fF¢Hl a8

anti body under condition mtdi Or 1R, 0N 0f, 48+ CORP! exebRiNesty t he
ant i body anﬂoi?ﬁ%fae%r I JyS%fréérgrLanoc%/ _gg:st)ci ated nol ecul ar | so?%r m ofﬁﬂbCG (c)
measuring tfermapiot ¢85 of covpbtexestyesmethe t ae HRA A it nRPEIHe anount

of the ear L%g%ﬁ%&?&ﬂ%/ss%%ig%&t:ﬁ&é@h%@'i%f'b.%ﬁf&f Mcef; hEP hBatheisanpl e;

and (d) co e anount of early pregnancy associ ated .nol ecul ar
i sof or m &P hOS jamause sefpCEMBEEE? Fri AEETMER  stHEFTERY \ATHFFHE RFourit® of

early pregngncyn@ssectiat eda 20, iamtly isseleriarell heGetnlshei safgime
determned in step (c), wherein a_p,iogsjifive detection of early pre ncy
ect'

associ at ed Rbl 8EGI 4 i<SWF oFAHSY W STEIPF) %Gnd S P vES Bbsence of
the early ppeggrsncyy assaciiated motecular iswfcommodf hHGGLdetket sample st ep

(c) indicates the presence 25 of non-tr. bl ast | . gnancy..i anpl e.
Finally, thgeb?ggjerﬁ?fi%vgﬁf?’oﬁb{)r‘b‘vj'l}ldeesl%g@%et(%Zdtﬁrd é‘?lgc%éie%gr%%g?gti onal
t r ophobl ast fdir seaspoial by ssawpthed,r ommnadulpjregnasonprbieng ($h)cxohthkting a
sanpl e with, an aptj hod |&h apecidd kndsptacths) ealhyrolggnancy
associ at ed HI% ecl {ellxggi é%?%?r}(n@oﬁth%gﬁ{ng e_(ri?ﬂgg\r?g?l;ti onstjpgr?n' %ti ng‘Jf:or mat i on

of a conpl exhbetwwdatittee absemerly <dndthhe Seddly RFYFENGY asssEiated

mol ecul ar i NG b recpptach i fige thansiannle: WakBsaasaegadidet ection
ant i body vm?lg%g%@%{)e%igﬁocal l'y binds to int acpts:L non- ﬁi cked hCG ?\A t hout
subst ant i al Pyteenssof eI ali £h-s&N§ SRPIBOEY under

20
The present invention further provides a method of predicting
pregnancy outcome in a subject by determining the amount of
" an early pregnancy asscciated molecular isoform of hCG in a
sample comprising: (a) contacting a capturing antibody which
25 specifically binds tc the early pregnancy associated
molecular isoform of hCG with a solid matrix under conditions
permitting binding of the antibody with the solid matrix; (b)
contacting the bound matrix with the sample under conditions
permitting binding of the antigen present in the sample with
30 the capturing antibody; {(c) separating the bound matrix and
the sample; (d) contacting the separated bound matrix with
a detecting antibody which specifically binds to hCG under
conditions permitting binding of antibody and antigen in the
sample; (e) measuring the amount of bound antibody on the

35 bound matrix, thereby determining the amount of early



0 ~ OCT 2003 WO 00/ 70094 PC. f/US00/ 13197 8 conditions permtting formation
of a conpl ex between the antibody:.and the early pregnancy()8s§6Fi 2d :
nol ecul ar i sof orm of hCG; (c) neasuring the anount -of conpl exes forned,

t her eby dwD@nm09d ng t he anount -of the early pregnancy asBeRPVHOLHIE

nmol ecul ar i soformof hCGin the. sanpl.e ‘due to binding with the first

anti body,. and | at e -pregnancy ‘associ'at e nol ‘ecul ar isoformof hCGin. the
sanpl e due to binding with the second antibody; (d) determi ning the ratio

of early pr I%%%%% agsosh aledh meiecular i s&f o hh@&hmﬂatﬁmﬂegnancy 10
associ at ed Hol%ecuUl &r isoform of hCG in the s bject: and (e) compari;ng the

rati o of eamd pPEegrramPRra88ocing e Aot echPa y| ?51“98?‘@1“61" K510 A ate
pregnancy 3550Ghated; 5ot sehloar hC@Oi:@rﬂﬁd)fsahﬁiﬁeldeﬂdmw&dpke setrer(gined in

step (c) over tinme, wherein a_continuyi n ati.o N Y gQANCY
associ at ed WEhSREEBAF af 1) SOFOARPDF- h‘%fé g? : it eGh: ﬁc%ﬁlg so% at ed

nol ecul ars i §YfRIMeEghekt | mﬁj'e&:tS(asrrpbe dEi Erutienegountstepeyeinghdiosat es t he

presence of gestational tr | ast sease | ubjectipne Q81 2003
000/ 7000 mPeRESSRI310 7RI POT (hescr T o of "PRICE otf oot aure 4

Bi oassay f%rég}{diﬁ;yofashﬁelaﬂ'ém sno&aieiiaa: flrS@rfpmcgfrbh%n%n CHE CS@IT‘]F%e

expressing the LH receptor P Lhe. r Asg agggé i S+ SAVMR W RAUGt i on.
The x-axis §¥dgde Bt e of foour t(]}a |§?§? % Cpure C(:)rm)nes as. gescrl bed

on graph | egenttsrm Exgir es€@d IOGtRanoRal AY cKERt1e6Y | BEGFRPROME %C5) is

100% ni c 7 S d.i.p ni ffeeofnanrni A t) and -
10 ni ck- gﬁﬁ% J(hf:aatfzer a\(,:\%l [r%ggéjgig 0\?\/}3 E:eflgurfaﬂ:ngul nci dence %ﬁ%ﬁz?gj

expr essi on dssatitREnBPLBFUDRL HEG T8 PEdDRD| HE tihss SPRCEfe® BT 1T V€ sanpl es

for each 15‘395 e ghalysies Jmasined éls@oeaatadmammumegrmmm 2| 4; EPL
cycl es, and neg atlve cycl es,

e 3 Bin C for
three hCG tyResin ﬁ“lehéoB_’LBEe Sfﬁ‘Digéaizn‘éh‘gap% SanSF)g‘ #151%/‘?‘%1109 B108*
assay (| owegr RARRINandy GWresné subiect.

15
In addition, the present invention provides a method for

determining the amount of early pregnancy associated
molecular isoforms of in a sample comprising: i(a) contacting
the sample with an antibody which specifically binds to an

20 early pregnancy assoclated molecular isoform of hCG under
conditions permitting formation of a complex between the
antibody and the early pregnancy associated molecular isoform

of hCG; and (b) determining the amount of complexes formed

' thereby determining the amount of early pregnancy associated

25 molecular isoform of hC3 in the sample.

Further, the present invention provides a diagnostic kit for
determining the amount cf early pregnancy associated hCG is
a sample comprising: (a) an antibody which specifically binds
30 to an early pregnancy associated molecular isoform; (b) a
solid matrix to which the antibody is bound; and (c} reagents

permitting the formaticn of a complex between the antibody

and a sample.

35 The present invention additionally provides an antibody which

specifically binds to an early pregnancy associated molecular



Rati o of hCG isofornms neasured by the B152-B207* and 25 B109- B108* assays
in normal pregnancy urine (n=103) at different gestati onﬁla mgsggg
(Regression curve and 950 confidence intervals are shown, T =0. . An .

inflecti Q‘QOB@%{B’%‘ i.n the curve occurs at approximtely 2%asigmn1$0 Fi gures
5 Box plot of the 8152/8109 ratio for pregnancy matched serunfurine at 5-6

weeks of gestational age (n=12); or at 36-39 weeks of gestational age
(n=11) and in JAR.cell supernatant. Box’ extends to the 25th and 75th 35
percentile. The upper and | ower synbols indicate the WO 00/ 70094 10 08
OCT 203 PC f¢0S00% 131 g7rget FherdcTHf hI PR LM e respectivel y. A solid |ine
i nside the box marks the value of the 50th percentile. Figure 6 5 Rati o of

hCG i sof ornms neasured by the B152-B207*_ and - 8* 4i i Giod VF
patients (nE@byhef Regr¥ssiFiSENFve ARG 950" c?’n]r%%&gége |ntrhel$l§/}lglp:g ,aroe shown,

r==0.59). lgefécgy{@%Z«,dmapaébmlstpnmﬂjilgesnoy in Ectsicons of FORP SUpetDse 12
col um chromat ogr aphy of a pool ed i.ne LAt enf LOMypLegiards monen. 15
Fi gure 8 Bi 4@l dc%‘a%%tlr"’egdiaogﬁﬁﬂ %a‘gis%@sa%g%ﬁtg%tgr??i bggY B151 (paneIMg\) and
anti body Blp2nipanel ti). eRaLly ahrdupiaadyc kesiose aEefnoRal A Hast SREF %s

tracer and cal i brate b L [ 1 S) eSSt N Ofa pragriaacy C5 20
chari oCG h E%Glﬁ%egcéogglggegnog?g@g%ﬁ@a%d hCC:gh CR 12a7 ver e eérpl oyed
as conpet i t beswebbn-theneant yexgive sei@n thenead Mt PR BV | HFOGTT-°©

transformed for 25_EEgur 6,9 Raghi opdymmagienekihg (haosshpby wassaya usi ng
ant i body B152 gggégf)t gﬁghgfn% B207 as r.adi ol abel ed ]glgg%cti Qn Leage

Bi ndi ng~ ¢0r vesond ed&trRir FoRNEHAPEY i HIE, SPEFTbHS® GRSt P of a%é%et ail ed
in methods apf_pesubhs ndeach danel sepsesenislly sepessteassag iwivhich al |
P2 T nesCuieraont Spvess BT TY SRR R e e
i ndi cated exgghbhent hétween the antibody and . the early pregnancy
associated molecular isoform of hCG; (c) measuring the amount
15 of complexes formed, thereby determining the amount of the
early pregnancy associated molecular isoform of hCG in the
sample; and (d) comparing the amount of early pregnancy
associated molecular isoform of hCG in the sample determined
in step (b) with the amount of early pregnancy associated
20 molecular isoform of hCG in the sample determined in step
{c), wherein a positive detection of early pregnancy
associated molecular isoform detected in step {by and a
relative absence of the early pregnancy associated molecular
isoform of hCG detected in step (c) indicates the presence

25 of non-trophoblast malignancy in the sample.

Finally, the present invention provides a method for
detecting gestational trophoblast disease in a sample from
a subject comprising (a) contacting a sample with an antibody
30 which specifically binds to the early pregnancy associated
molecular isoform of hCG under conditions permitting
formation of a complex between the antibody and the early
pregnancy associated molecular isoform of hCG: (b) contacting
the sample with a second detection antibody which
35 specifically binds to intact non-nicked hCG without

substantially cross-reacting with said antibody under



35 to logistic or signoidal curve shape nodel. Panel A wo oonoo9a 5 10
15 20 0 8 Q-T 206 PCT/US00/ 13197 and B represent two di spgngCTa2M3ys , with.
simlar results. It is clear that this assay has greatest recognition of

t he ni ckag ?/J[;b%:{ ocar ci noma hCG i mmunogen whi ch i s hypergghyepeyhet ed and
bi nds si P y“to nicked and non-nicked fornms of "hCG which contain the

usual quantities of sugars. Reagent MLA is m ssing nost of. its beta
COOH-terminal region, supporting a rol & of this region in the binding site
of B152 (see panel B and discussion in text Figure 10 h _
Enzyni c- | nmasrehBtidns (Rewniditiay aF§s%%?t&§’innd?£an?i E%R}l%lﬁeggeg%ptturee and
per oxi dase- aé%ﬁ;'o%g %Q%@%a@@&eﬁié@{bw hbsdyiatied moéarulanemofgrst of

es of |1

nol ar quant"ﬂl gand added is plotted ver bsarhagce. at 2nm
which i's thef mESponse PeRTWTNEr AT t FEC Py 8% 8%“%%%3‘5’&2{?& 'syst,err??’%’Ei ght

di fferent h@é{%}hﬁﬁiﬂdﬁtwr@mmuwdm& | dagralryd A dnEng vt hRes e t8Ssay as
n the

i ndi cated i | egend. The twop_hyper c € oG Gl emnderi ved
hCG i sof ob o ke @ bt H%qﬂfé’rﬁogtfvﬁgt’eﬁp I'g‘lhéa%%as%%il gﬁfﬁm . I%otdgncy

correl ated wel | ¢wdth ahlytmapgwcaxsqlllaettieorpn@fgnlainganés%@%aﬁ‘@d?‘él%@]éﬁd text).

25 Figure 11 Characteristics, of agents, Wsedihg Pefh nendfndddeedy
Speci fi ci ty%s"’l‘f‘%r%éﬁ ihé% éﬁdt%%r%%%}'%ate tsttructu?'eg of .t he reirgfnts used

wer e det er mipetbasy i @r) ( 28terfie: i9oni thed TeEAP) -RUbEAFE Yr P EFE Y% he

proportion of 30, nol ecul ! cd QLS ofM 8&E NG Peptide poagisgndn t he
region (er r?i%o‘f’oar(eeqrer%{Eggc%ép%'tﬁ%/asacghari,de gore is the %)rrbé)pper)ti on of .
0-1i nked1o0l & gesaiatrat mddscuieh tetfaERhdSudn(¥8° Gr8atcharife) ' Core

structure, and the 95j.ali¢i8Che, ok 51§ herdymepont hesoot 20edi nikecBBar

structures Wih antennae terninated bX sialic acid, 0.8 QCT 2008:rm
isoform of hCG to late pragnancy assocla ed moletu T (v)

of hCG in the sample determined in step (zy over time,

wherein a continuing hign ratio of early pregnancy associated

15 molecular isoform of hCG to late pregnancy associated

molecular isoform of hCG in the sample determined in step (c)

indicates the presence ¢I gestational trophoblast disease in

the subject.



WO 00/ 70094 PCT/ US00/ 13197 12 residues. The proportion of triantennary
N-1inked ol igosaccharides on (err)-subunit is given, as is the . . .
corresponding %sialic acid. 5 %sialic acid residues per{(8ug8f _mai n,

N-1i nked - . %sialic acid residues per sugar chaigprébidied on
(err). Th@gﬂné‘ﬁﬂ%eri es of hCG reference preparations were nade at Col unbi a

University and were distributed internationally as reference materials for-
purified 10 hCG CR 119 is also known a8 the 3rd international inmmunoassay
reference preparation for hCG ND is not done; NA is not applicable to that
reagent. Legsiblfaneib#iptidheohethe EIOMIesrninal region is present on this
preparation._ 15 Fi gure 12 Affinity Constants' Determ ned by Liquid Phase
Conpetiti onFAG8E§s~Usi ng CS as Tracer Ligand. Ka as L/M 20 "hCG CR 127 is
an N H- di stri but gdlohE8ay ef Bsenc@ymsepatat M6d- pr odiided a5 CORHfADI &rom™
University. Figure 13 Matric of.. a Lndi ngheharacterkesébesdr of 25
different pairs SFCHQP‘é%%?‘%nEg%t %ng%egkgéf%g 5?, or B152 as cggture
anti body. sA. Rel @ahkveeSposss Readrirviti 6BMBfPIREI G R -AssEY BEFRY°B151 as
Capture Antibody .30 ~ | abel ed det I ON-aMpAQdES pureuthimdnew rasge
detection this pglpfiecu%"ar %ggsaggf g%tr‘rjat ?Nigis] applied |pn Q. Cgeeor- et rql (25).
35 0 B CCT 2008escribed on grapn legends. = Expressed has 10

nicks; choriocarcinoma hCG (C5) is 100% ricked: CR 127

was purified into a nick-free (non-nicked, intact) and

10 nick-enriched fraction as shown.

Figure 2
Tncidence (Panel E) and expression level {Panel B) of
hCcG-related molecules in the positive samples for each
15 of the analyses measured (In early normal pregnancy,

n=214; EPL cycles, n=49; and negative cycles, n=297).

Figure 3
Binding curves Ifor three hCG types in the B152-B207*
20 assay (upper panel} and the B109-B108* assay (lower
panel).
Figures 4
Ratio of hCG isoforms measured by the B152-B207* and
25 B109-B108* assays in normal pregnancy urine (n=103) at
different gestational ages. (Regression curve and 95%

confidence intervals are shown, r*=0.79). An inflection

point in the curve occurs at approximately 22 weeks.

30 Figures 5
| Box plot of the B152/B10S ratio for pregnancy matched
serum/urine at 5-6 weeks of gestational age (n=12); or
at 36-39 weeks of gestational age {(n=11) and in JAR
cell supernatant. Box extends to the 25 and 75

35 percentile. The upper and lower symbols indicate the



WO 00/ 70094 -PCT/ U500/ 13197 13 B; Rel ative Cross-'r.eactivities of Two Site

Assay Using B152 as Capture Antibody The nol ar quantity cg ng@r@ggequi red
to produce 5 binding equal to 50. of the nmaxi mum bi ndi ng @h e y C5 was

determ ne,%oo%@ﬁ§-reactivity shown in this figure as a pgRrEesHbager | S
cal cul ated by dividing the nolar quantity of the standard by the nol ar

quantity of the other Iigand at 50% maxi nrum bi ndi ng dose. 10 | abel ed
detection anti-bodies maxi mum bi ndi ng rpresents the total quantity of
radi ol abel ed detection anti body which_can bind to lEhe plate J’andtffngystem
described. out oRCFoveRrANgE deSEECENSALES *ERPECHAVET €ul ar” al%ay” format was
applied in O Conporiek ahe(B8) métigHtdiel4alBunor enet 5 ¥i t yeferdritliegens in
the B152 20 i mrunoradi onetri c assay. The dose-response curves used to
provi de data for this figure are shown in Figure 9. Each curve was fitted
with 9-5 points. Sloope and coefficient of determination (R=) were

det er m ned §‘|gﬁ’grea non-1inear regression algorithm S S Jused as 25
an indi cator of &attiigere{pdi@ncisoReTat i“\?é‘SHS?Qn%V WaE %@‘?’l ﬁggéz a8 the

sl ope of anti gen%lro%l_%t ihye to;fheslkgpe ofs C5 1@ori psademt<i namachCG (t he
i mmunogen). Sl opéare f1

romFigure 9 as calculated in Si Lot, 30.4.01 by
li near regressi on Regalepsion Rve ofn¢| dpé a?%n%ﬂﬁré:/em 9% ‘gb‘(r? la“ncgégt :
492nm  Fi gure 15(Add Utb@rygyi sof orm profiles and ratio .in nornal

singl eton 35 pregnancies. ET day is a day fromenbryo transfer. D ~ SGT
203 WO 001 70094 PCT/ US00/ 13197

10 Figurxe 7
Immunoassay profiles of fractions from Superose 12

column chromatography of a pooled urine concentrate

from pregnant women.

15 Figure 8
Ligquid phase radicimmunoassays using antibody B151

(panel A) and antibody B152 (panel B). Radiolabeled
choriocarcinoma hCG was used as tracer and calibrated
(by amino acid analysis) solutions of pregnancy C5
20 - chorioCG, hCG CR 127, hCG CR 127 non-nicked, and hCGn
cr 127 were employed as competitors. Non-linear
regression lines were plotted in logit transformed

format.

25
Figure 9

Radio-Immunometric (two-site) assay using antibody B152
as capture and B207 as radiolabeled detection reagent.
Binding curves are shown for competitors, various

30 competitor as detailed in methods and results. Each
panel represents a separate assay in which all ligands
were introduced in the same assay. Points were
connected by straight lines although regression
analysis (4 parameter logistic) indicated excellent fit

35 to logistic or sigmoidal curve shape model. Panel A



19 Figure 16(A—C)' Uinary isoform prdfi |l es and rati d in nornal tiple
birth pregnancy. ET day is a day fromenbryo transfer. 5{(f @Q'Te A-E)
Urinary isoformprofiles and ratio in‘-early pregnancy |1oss. ET day is a day
from enbry 0“0@{&? er. A8 OCT 2003 WD 00/ 70094 PCT/ US@orAdd@iéi95 Det ai | ed
Description o e Invention A nmethod of predicting pregnancy outcone in a
subj ect by determ ning the anount of an early pregnancy associ ated
nol ecul ar i sof ormof hCGin a sanple céfprising: (a) 5 contacting a sanple
with an antibody which specifically binds to the early pregnancy ,associated
mol ecul ar i sof oramaf EnCGeRRGRPNMeordid | GNSTPRT I 3557 °f ogﬁgft‘i ?)Snﬁ%i a conpl ex
between the antipody;and the eay|yL4egoAncy tassoaisabed sl eptdatestsof orm -
of hCG - (b) neasuring the anount og? conpl exes for oG ol NEBREDY Hoe -
det er ni ni ng t he B@®YHRLGON heCkar FCpr gﬁ’h‘%%@ as%h%qgt%dctﬁgl ecul ar " sof orm
of hCGin the safph&nogetd (Ghicwnpasi nghdeer giyoorsyiebedy BRggnaidifs

associ ated nol ecul ar_isof orm af ,hCG_i _ 8§ deigd g petkd nyisitap (b)
with eithér (i) SHELIAoUht® USRS TS raif gj:&%t zl%pgg%al ?y mat ched, 15 nor nal
pregnant subj ect £s)t#in (thie) vbhel ammanttitdetsepfi pegbfor REAIBREJHHhtS

subj ect(s), wherein the relative:ab cepaf ,t hepBAL L ¥riPiRONaneyyassoci at ed
nol ecul ar i sof or 371G 'f‘cr’]&t,hegfsarrgfg i ngi cates a ne%gti ve .out cone. of

pregnancy for theusphitentg al nokd ehtddimesgion ihe s ELEALPPNTEE iU, the

20 anti body is B An I odi ; LS ifvendthon is the early

pr egnancy associ é?%%l H%%ercl%naerqni%so?g?%g?ﬁﬁigé The hybri doma producing the
B152 nonael onal anti body was deposited on February 3, 1998 with the
Aneri can Type Cu(latgajf,e 25 Col l ection (ATCC), 12301 Parklawn Dri ve,
Rockvi | | e, F’W“an 20852, U.S. A under the provisions of the Budapest
Treaty for the |BheymattbrueinqRedddm t 0P ot tHe TR5705i 15 81% MErbor ggni sm
for the PurposesBaézPaggntc%gQg@ur@d Thee fyshirdaderaabaasdaceoted 29CC
Accessi on Number -12967. one embod h

R Al O R
bi nds to,RCG Wi t houht Sthsd @it Labhid caddsd risaplbngedi t4r e dbanrbpody under
T ey "Jabghaih O GRDP! BEs3in et Wfboa! hesBR 1 bRgy and
peroxidase detection system. Eight different hormone
%orms were measured as ligands within the same assay as
indicated in the legend. The two hyperglycosylated
20 choriocarcinoma-derived hCG isoforms are both the most
potent ligands (Figure 14). potency correlated well
with hyperglycosylation of ligand (see Figure 10 and

text) .

25 Figure 11

Characteristics of the Reagents Used to Define Antibody
Specificity. The peptide and carbohydrate structures
of the reagents used were determined earlier (26). The
& nicked PB-subunit refers to the proportion of
30 molecules with cleavages {missing peptide bonds) in the
region B43 to B48. The % tetrasaccharide core is the

. proportion of O-linked oligosaccharides with
tetrasaccharide (vs. disaccharide) core structure, and
the % sialic acid, is the proportion of O-linked

35 structures with antennae terminated by sialic acid



0 8 QCT 2003 W) 00/ 70094 PGTI U500/ 13197 nol ecul ar isoformof hCG In an
enbodi nent of this invention) the second anti body is B207. ﬁ\cgﬂcgwgto
anot her enbodi ment of this invention, step (a) further conup [ a second
ant i body ' ecifically binds to intact non-nicked 5pBfigsoihbeeut
substanti %@’%@«gss- reacting with said antibody under COEdI tidg’r%ﬂper mtting
formati on of a conplex between the anti body and the early pregnancy :
associ ated nol ecul ar isof orm of hCG Inlan. enbodi nent of this invention,
the second antibody is S108 or B109. In an enbodinment of this 10 invention,
step (c) conprisessicmeari ngThee zrARARtION t¢k &51’-?9“?3’1"*%@?%5;#&&%8 i at ed
nol ecul ar i sof orm.of_ . Lned i st {ib) ikorgsadd aaki hodythet h the
anount determ ne@%lﬁots}tgggﬂgga%ré%hegsilé%% ant i bo%y, wherein a high ratio
of anounts det er mMaredshondsabdt ant # bbdy2dé-ati ve 15 to the second anti body
indicates a positive outcone of pregnancy for the subject, a lowratio
i ndi cates a negative outcome of pregnancy for the subject..lr not her
enbodi ment5of thi*s%i avektd Gfidstep-{ds FGrconpii s(:é-éal&rrﬁa%llljrll}gec%lﬁ%) rount
early pregnancy a§§o%i@;gﬁd Jmleesl aduds glar sugdr B@inn Dhéiskerplan B-
determ ned in step ) Wth either (i) e unt d J0 r orally
mat ched, normal pr &FantCsubie Or Q¢$)ra%%re§%u%ﬂ6et%ﬁ%0%§d v’;eggp
non- pregnant subjgedd Skt Waelambianowmiwecfitlyheasdr | ye26 P efrrdiFed
associ ated nol ecu] ar_isaoform.of hCG in.th | 014 arctko Aty of
early pregnancy a’s“s"c?c"i%teld’“ﬁ&ﬁgcﬁ“ar r?g% %rl?n@gggﬁ%%l%%tg%or al |y mat ched
pregnant sgnpl es hgwli cates 14 9pasi taleo okmeoneas afbants” of MeRIIFF nancy
associ at ed nol ecu) ar i sof.orm 5. £, SATRE fSirmhkar, to 30 anounts of
early pregnancy ﬁ@%‘ﬂoﬁséséyng%ggg%%?g%%m of , h%&én t hg non- pr egnant
sanpl es i ndi cat es’ #Dnégatevedengic die 16f NPE eRPRINGAFEr Tthé gubf%%e. hi s
invention al so provides a,nethed ef phedigddanaddie- t3rnliinedl idsaddnofisa
negati ve pregnancy outcone in a fenale subject conprising: (a) contacting a
sanpl e from the spagstt it fkhasS PHESRABEFLYL-3 WD 001 70094 PCT/ US00/i 3197 |7
capture anti body which specifically binds to an early pregnancy associ ated
nol ecul ar “Tsof orm of hCG under conditions permtting formation of a
conpl ex. bet#egwre he? anti body and the early pregnancy associ ated nol ecul ar
i soform 5 of hCG pnfb),popt acbhbganny: cobptexmirardredbin StiemiCa) Wase a
| abel | ed detection antibody under condi tiegsa ell(fgééli r}_gg}yﬂadl ng to the
conpl ex the capt uF &Rt AS3RTSt e TRBG T sBf orm~ (¢) measuring the anmpunt
of | abel ed det ectdixan agnti/lkody bound to the conplex so as to thereby
determ ne the 10 unt__of e early_pr ! ijat gdcnol-eedl-ahcé sof orm
of hCG i n%Phe san'%{égz &id (‘Lé? c%?rpa%?ng@%g&?r‘rcp%%?gggrl y. pregnancy
associ at ed ol ecuppspa sof orrmpofoduc8di att Relempptr PRt Tited in step (b)
with the amount determ ned for a normal pregnant subject, wherein the
rel ati ve absence of the

Figure 13

Matrices of data for binding characteristics of
25 different pairs of detection antibodies using Bl31 or

B152 as capture antibody.

2. Relative Cross—Reactivities of Two Site Assay Using
B151 as Capture Antibody

30 s 1abeled detection antibodies
- out of low range detection

* this particular assay format was applied in O’Connor

et al (25).

35



15 early pregnancy associ ated nol ecul ar isoformof hCGin the sanple

i ndi cates a negative outconme of pregnancy for the subjec{l.§ AfJod 319 to an
enbodi ment ‘of this invention, the sanple is 20 a urinary sanple or a blood"
sanpl e. wo eymso®mbodi ment of this invention, the sanpl e PCEUANIANGr egat e
sanpl e taken fromat |east two consecutive days. In an enbodi nent of this
invention, the sanple is a spot urine sample, a first norning void urine
sanpl e, or an aggregate sanple of the first 25 norning void urine sanples
for at |east twooCORsecUld @ Ga%Srekbt DRE: RIDed mebt sotet hisay rileimd on, the
anti body is IabeFéd wth a detectahle marker. In an enbodiment of this

i nvention, the dBiB23tasl earfii& A ¢Pe% adi oactive isotope, enzyme, dye,
magneti c bead, or biotin. In a preferred 30 enbodi nent, the radioactive
isotope is 1125. The present invention, fy=ther, provides, a, net

predicting pregnihey BRETomEUARtATEutect G det B M ity the %Prr%%e of an
early pr e%na?cgf B%ﬁa_@ﬁ?t&ﬂja@hacabarof smfeomgkgmummﬁﬂhdirw QSréaﬁTﬂiéDi .
conprising: (a) contacting a capturing _antibg ' jfiscaldwyi; binds to
the early pregnaﬁéy‘5§%o€géfﬁmﬁég%g8 8%?sfoﬁga%&¥%%%%0%§§%éc%%U§g%713197
mol ecul ar isofor@H@ErEOagmaIpaac&ﬁthdenasrbﬂlgndete%ohﬁjﬁ%E#@#QﬁH?ﬁ?ting

bi ndi ng of the antibody wth the sgli I X ( it hadrthe dound
matrix with the B2hpFe ﬂﬁHﬁ&“&Sﬁdf?#d%?ﬂgg%%?FYiﬁ%egﬁﬂﬁ?ﬁgmof thg anti gen
present in the sampl ethkethlbgarte acaflér magianmi being J°Separating the .
bound matrix and,t | e, . ~GO ' he separated bound matrix with
a detectﬂﬁb antib"ggbéﬁ%gﬁ&gﬁgg%Pﬁcgﬁﬁgg%?%ﬁi to hCG under con%ﬁtiogs
permitting bindi hgmekiaam Joddiaed BPRILREANTH Ehe $&MBre; T dastri ng t he
amount of "bound gnyi; BOJY. 9Byt e d&: hatinthumiddyx wnti bRr eby teher hbnthg the
amount of early pregnancy associ ated nol ecul.ar isoformof hCGin the
sanpl e; and (f) ®3apar LhgtPResS WHEThOSES Y Fr egnancy associ ated nol ecul ar
isoformof hCGin the sFMmbe dehes Maratttivrstep (e) with either (i) the
amount determned for tenporally matche I t hesks) or
(ii) the Hnount detleti ¥9Hléioﬁ§5?¥gggﬁ%ggB%%%E%%é%ngU%grg?EganDunts of
the early pregnareyaassaoschated nol ecul ar i soformof hCGin the sanple
simlar to anounts of early pregnancy associ ated nol ecul ar isof orm of hCG
in tenporally matched pregnant sanples 20 indicates a positive outconeg,
amounts of eaigueepr@gnancy associ ated nol ecul ar i soformof hCGin the
sanple simlar tqQ amounts of early pregna : ci atjed nofcul aniisgof or m
of hCGin the noﬁﬁﬁwgﬁﬁgﬁFgégﬁ%Yes ?ﬁgiCaggglgéﬁigatﬁge out conme of
pregnancyzd or t harsubpeetioRs: Hir asisedi nehie sioSenire SPRVER t F O SUMSREY
conprises (a) re_cylngghetggiéaggJQhﬁ%oqhbngenggélgﬁgﬁﬁuhdtﬁigm;@heng t he
bound matrix with an appropriate buffer. |n one_enbqdi nent g; tQI%n

i nvention, the c&stoly i mgreat Wpedyitdeg159ith ndone PSE ¢ thodi ReRYS of "t hi s
invention, the d?:t%%%%iiegeaet&pqﬂycérmaa@zonl PRGN werbodetentirtd tsing

i nvention, step (a urt her conprises a_second captyrin 'Qﬁ%y ich
specifical ly bi ndsea~tAPaef ?ﬁﬂfﬁﬁﬁéﬁgdai@ﬁfﬁﬁ?ﬁbufﬂfﬁﬁgtg% %a ;1@@
Cross-reagd i ng Wi isaiidadbti bphndinger poardicyi. onBepat ive tRIRFTIGt (MES on of

35 a conplex between the antib and_the early: n oghated
mol ecul ar i sof or rAGRATREES &%O?ggn&%gean&"ﬁ gljlglé)e(r?sg 20e¥ B9 0¢

slope of C5 Choriocarcarcinoma hCG (the immunogen) .

“ Slope are from Figure 9 as calculated in Sigmaplot
30 4.01 by linear regression analysis. Units of slope are

pmole/ml absorbance at 482nm.

Figure 15(A-D)
Urinary isoform profiles and ratio in normal singleton

35 pregnancies. ET day is a day from embryo transfer.



Q 8 OCT 2003 WO 00h0094 PCT/ US00/ 13197 19 enbodi ment of this invention, the
second capturing antibody a B108 or B109. In an enbodi ment fp§ QT {03

i nvention, step (d) further conprises a second detecting a.”.tibody which
speci fi caw(y }%da s to hCG without substantially cross 5 pepeédoAgioni th said
ant i body U7 *€8ndi ti ons permtting formati on of a conpl ex between the
anti body and the early pregnancy associ ated nol ecul ar i soformof hCG In an
enmbodi ment of this invention, step (f) léonprises conparing the amunt of
the early pregnancy associ ated nol ecul ar 10 i sof orm of hCG determ ned in
step (e) foFigare Bh{AHDdy with the anount determined in step (b) for the
second ant i body, y whet e} 1 &4 praiehocef aatDyst sodeh enatmetl Mokt il

anti body relative to the second anti body indicatfs a R%Sigiygéggg me of
pregnancy for theisubjrae@nagcyow Fatdey tRdPcates ™S R&gat Ive out cone of
pregnancy for the subject. According to an enbodi nent of this invention,
the sanple is a urinary sanple or a blood sanple. In one enbodi nent of this
i nventionp Fheusanpl A1E) an aggregate sanple taken from 20 at |east two
consecutive days?riﬁa@@ esbadi®ite aafi eshiafidi Reendbi on, eahey sanpdmandy a spot
urine sanple, a first norning void urine sanple r gregat e sanpl e of
the first norninge¥did %Wiqﬂ¥'§§nﬁl8§yfchﬁtg$é£§ﬁcﬁ%ﬂ?%gg%éecutive days. In
one enbodi nent of this invention, the antibody is |labeled 25 with a
detectable marker. In an enbodi ment of this invention, the detectable
marker is a radioactive isotope, enzyne, dye, nmagnetic bead, or biotin. In
a preferred enbodi nent, the radioactive isotope is |I''=. 30 In addition,
the present invention provides a nethod for determining the anount of early
pregnancy associ ated nol ecul ar isofornms of in a sanple conprising: (a)
contacting the sanple with an anti body which specifically binds to an early
pregnancy associ ated nol ecul ar i sof orm of hCG under 35 conditions
permtting formati on of a conplex between the antibody and the early
pregnancy associ ated nol ecul ar i soform 0 ~ OCT 203 WO 00l 70094

PC7YUS00/ 13197 20 of hCG and (b) determ ning the anount of conpl exes
formed thereby determ ning the anobunt of early pregnancy associ at ed

nol ecul ar isoformof hCGin the sanple. 5 According to an enbodi nent of
this invention, the antibody specifically binds a region of the early
pregnancy associ ated nol ecul ar i sof orm of hCG conprising a carbohydrate

noi ety. In one enbodinent of this invention the antibody is produced by a
hybri doma cell line. In one enbodi ment of this 10 invention the anti body a
B152. In another enbodi nent the anti body specifically binds to the nicked
form of human gonadotropin. The antibody is unlabeled or |abeled wth a
detectabl e marker. In one enbodi nent of the invention the detectabl e marker
is a detection antibody. In another



15 enbodi nent the anti body specifically binds an epitope dependent upon
peptide bond cleavage in beta loop 2. In still another engdjgEnzjignhe

ant i body binds the human gonadotropin at the beta COOHtern nal region. 20
Further, GhsPeeaent invention provides a diagnostic kit pépisddabssm ning -
t he amount of early pregnancy associated hCGis a sanple conprising: (a) an
anti body which specifically binds to an_early pregnancy associ at ed -
mol ecul ar isoform (b) a solid matrix. £3 which the anti body is bound; and
(c) reagents 25 permtting the for rratil(_)n oft.a conpl ex between the anti body
and a sanplRetailed Degordpiien 8 ERESIYRATS™N, the antibody is B108, Bl10
or Bl|52- AnAeHQQHEHEFE( %frebhhsih@V@lﬂébﬁanéjalrbhe;:omee)rrpni lsessucbdnt:n:?lbysarrpl es)
normal pregnant sanple(s), nonpregnant _sa S or e sarm; . 30
Accor di ng teeterHbYt rr*é?’\? GFOPATs ‘?afﬂv@ﬂt irg%ﬁ?gtﬁjere élr?pm%é’ igs a ul%t%)gry

sanpl e or a,b] oo¢h sAMlsefokik O0pe ardmdiinens ofampies cowmpnisomg: t He@lsanpl e
is an aggregate sanple taken fr, at | east ) ! : an
embodi nend ePNRAFELY52] f S (S'Ir’r,%mt Rd ¥ ogty;'@hg&gp fe%&;:iggggg%dg% a first
nor ni ng Vvoi go Widesanppeegnanay aggreigdtel savpkeubart heofoymiol hiG

00/ 70094 0 8 OCT 2003, PCT/ US00/ 1 2 i i i  or at

| east two c%‘%%%u‘???‘f%‘%’a‘%}’ss. Her#m&%égéﬁbﬁg%g%&gfg?h?sg?ﬁ%}??éﬁ@he

ant i body i sthabehedbwiiy handdeheceably PaEHRRNCY naafrehiorl MEMte T ahi s

i nvention, the,detect e rker. .i.S:a4ra i F SORexed epzyssE, dye,
magnet i c bedtPtH" l?lcfoﬁplr;ﬁ fn gfgﬁfg?é??e%%e%%té?%{, t he radi oactive

i sotope 18 twéreHhe detegeiningyerhs orr@ey@tt i ®hal1if pFBVi-desPErEHISbody

whi ch speci £Leal | y. Dy sy d Q1 GailrboRr egnancy iasenei simslapl antl n) 10

i sof orm of hunman c%orl oni ¢ gonadotropin. In an enbodi nent , of

Y hi
i nvention, EoEPAREIDOERYE sPBERPE cARFYY bPRAINERCA PRETGI o1C t %ieecér I
pregnancy ass9ehaheds makecuhart hes ¢fambeofddusren neldoinonitepgotfd ot ¥dpi n

conprising a, 15 carbohydrate noiety. Accqrdi o] i this

i nventi on, FhEh%ncS&I)or?%e aﬁﬂ?%dya(?%eﬂjgf% P‘%O%nte %%tﬁ%?é? i's

i nventions Achydr iglematel bubAOC Accrssiien doe HBIRUE7 detesmpnedi Bt
capabl e of producin noel. | s ant i hody  B1RE. ~ANot; Skedmeptwd this
i nvention i 8°YH" ’%”?f&gaggg séﬁ’cy"!' assocl g?%drﬁml elt(}pl;elr ar i sof or m of hCG
recogni zed byrlepBdGzammyorsoriatast Msderuleyr theforpnef pheCeit Fhienti on
rovi des a . O ti,n <150 last Jrald i NFcx S | e

P Qg@{;gg) t QK1 H8t Gt NG RAR3LEORRRRAS diaRAnale G

conpri si ng: contacting a sanple with an antibo y which specifically
bi nds to theuksety. pr &gnaicyerresbaestte ot R UPEFSFEbf DR FFRF *HeG thder
condi ti ong RREILLA|NYsf BISRL | e commlanebet wEenntbe ianthbbdy and t he
early pregnancy asSocl ated nol ecul ar. isaqf or %of hCG (+bc?r cont @%ti ng the
sanpl e wi t hthe 382 5&¢ oMeR HETESE PG CSH e 68dY° WA eh s ped 19 ¢aldYy "5Pnds t o

i ntact non-ni cked hCG wi t hout substantially cross-reacting with said

anti body under conditions permtting.for jon.o np - t he
anti body andRenh&YearAe™dr é’&r‘?&?f&bngs%&% a[?%aj rr%?réccu‘%anrcaqﬁ s%?%%}%?%%\e %& (c)
measuri ng t hepasDisd 3b Febraampl @xesFomird, thhehrdyl arit drpenCRgtuER® anount

of the egrly pfeanancy 4339¢i absgh "l AGULAY Dk9L 0T WAL NGR, | Makheand

20852, U.S.A. under the provisions of the Budapest Treaty for

G o 3

the International Recognition of the Deposit of Microorganism
for the Purposes of Patent Procedure. The hybridoma, was
accorded ATCC Accession Number HB-12467.
30

According to one embodiment of this invention, step (a)
further comprises a second antibody which specifically binds
to hCG without substantially cross-reacting with said
antibody under conditions permitting formation of a complex

35 between the antibody and the early pregnancy assoclated



0 8 "O CT 2003 WO 00/ 70094 PCT/US00/13197 22 sanple: and (d) conparing the
amount of .earl.y: pregnancy associated nol ecul ar isof orm of EC& (1[ mge sanpl-e
determ ned in step (b) with the amount of early pregnanc 6

mol ecul ar weed@oen of hCG in the sanple deternmined in st epchusoyisgmher ei n a
positive detection of early pregnancy associ ated nol ecul ar isof orm detected
in step (b) and a rel ative. absence of tt%e early pregnancy associ ated _
nol ecul ar i soform -of- hCG det ect ed in ep (c) indicates the presence of
non-trophobl ast | i gnan int 0 Acc an,enmhgdiment of
this i nvent’i“Bleec'gfw1 nﬁcbiyood:y i 8 B or Bfé n%n%ﬂo@@.ﬂgtggltne%t of this

i nvention, iheedlei@ct ithe aatdhbdntiboB20Ys inrOT'BlSQC%@aylg BPO8NFEIEB109
assay. |In an_emhodi nent .o [ i 0 h o] £ ophbi a -

mal i gnancy ?QESQ}%\IP?QEI (trjrfal %%%%n%é%ﬁgﬁds%geé GEaF'I gﬁ%ﬁ%%/ ACCOF%SI%It’ISg to an
enbodi rrent séctid saritivedyi enich mpesaiprells kirdsi harinSditpPrenoria@<es ood
saple. |8 ppe SOOI, ahn20a il Sol SWENLR1HNG 1 8AMBA Ed Sn@fb@ggr egal e
sanpl e take romat Teast two consecutl ve days. I.n an enbodi nent of this

i nvention, théesaapheitions spymifting JoFpREion pfrat CHBPHP RGPS OTF Uri ne

sanpl e, or ap.aggredale %ﬁﬁpkﬁeo%aE@Q'Br@§haHB§nhggoﬁﬂéﬁb&FM@396@nﬂies for
at |l east two consecutive days. 25 In one enbodi nment, of . this Jnvergl on, the

ant i body i sikaBeredof thFFGa d&recﬁ’hb?%b?%“l%‘rt It B 2ot Her® of i s

i nvention, LhecHet eﬁtﬁbb@y@é keerod o Fiadi.oaahi ue eabbcpxeenencz@nﬁusdye
magneti c bead or.biotin referred enbodi.ment, the diAdi 0ag

i sot ope 8 +2¥8NTRENY nsﬁﬁpeﬁﬁgdgﬁlﬁﬂfls??ﬁec%rp%%rﬁg i Rrention pI’OVI es a
met hod for gefeptl pgegﬁshayl oassotidpimbl mstedilseasel dafamsamd e #¢@m a

subj ect COIHB“ sl % ontcgﬁt |(Bg & Sanplg Wit sy éamlliapdyhé/\hg,ﬁ@unt

speci fical e ea regnancy associ at nol ecul ar 1 sof orm
of hCG undedetenditédnsnpetept {Phgfesr fhei 6ACORD a2 RbIRPEX DERSERH the

anti body ang; fphe gafd v, aWQUQQE?QQ@érrzﬁqu &Maa@sae%y&oom;@zve

pregnancy associ ated nol ecul ar i sof or m of (b) contacting the sFrrpI e
with a sééohd cté’teecﬁﬁé‘hméntapﬁéB?thlWJscﬁéﬁsf|%aPP§lBFV]ﬁs TG SHact

non-ni cked REGMALMPW, S ust dablakty &1 Dss-FAAGXiiRgivatEssal degatibody
under 5 conditions permtt| ng faormation_of .a conplex between the anti body

and the ear PYtperByrah®r Yat@d FBPefiPAF Y s0f orm of hCG (c) neasuring
the amount of conpl exes fornmed, thereby determining the amount of the early

pregnancy assom at e%prrggecul ar qug{eglgm o% t]:%% lEpgn§g5§pl e ﬁ% t?cpl ndi ng

with 10 thelPjrgt pregnancy associ at ed’ ul ar’ i sof orm
of hCG i not bempaigpd e dumpamﬂng ndh@gampbtht t hertecpndgaﬂmbodySO(:déited

det et ni ng, Lhe- 1AL O Glo8RrdY \REEINADGY 2550 BLed mlos bt dgolor m o

hCG to | at e™p ancy  associ a ecu I'sof orm of hCGin the subject;
and (e) with either (i) the amount ae*ermlned for temporally matched

normal pregnant subject(s) or fii} the amount determined for
non-pregnant subject(s), wherein amounts o¢f the early
25 pregnancy associated molecular isoform of hCG in the sample
similar to amounts of early pregnancy associated molecular
isoform of hCG- in temporally matched pregnant samples
indicates a positive outcome, amounts of early pregnancy
associated molecular isoform of hCG in the sample similar to
30 amounts of early pregnancy associated molecular isoform of
hCG in the non-pregnant samples indicates a negative outcome

of pregnancy for the subject.

This invention also provides a method of predicting the
35 liklihood of a negative pregnancy ocutcome in a female subject

comprising: ({a) contacting a sample from the subject with a



15 conparing the ratio of early pregnancy associ ated nol e L&ﬁﬁ 3@6: m of
hCG to | ate pregnancy associ ated nol ecul ar isoform of hCG e

determned in step (c) over time, wherein a continuing high ratio of early
pregnancy ‘9(53 ted nol ecul ar isoformof hCGto |ate pregpamReyispgsoci ated
20 nol ecul’a ormof hCGin the sanple determned in step (c) indicates
the presence of gestational trophoblast disease in the subject. In an
embodi ment- of this invention, the antibody is 8152 or 25 B109. In another
enbodi nent of this invention, the second anti. [ BlO8 for 8103.91 B207 for
B152 assay. chptameendotipedi ohifhe PPESENCSH ?f‘%‘ﬁ tHe §8stati ohal
trophobl ast (i, %ﬁ%ﬁ?y' S JGhetkgeagci HQMBC@Ia:hyd:aﬁd:ﬂmrfnor o frol BCG 30umdenr di ng
to an enbodfime this invention, the sanple is_a rénakr) &@é’g)l{:\mgr a

bl ood sanpl e:onldnteﬁéserP@éﬁilﬁéﬁPgof:°‘t-ﬁ‘ia§lPHvé’rfrt| BB HE s anpr e 15 an
aggregate S%'{SE;BOBQK%H foameat1y qﬂsetgnhmycammuwemda’ysulam isaferhodi nent

of this invention "the sanple is a spot urd e S g 35
voi d uri né SEnicE; dlb)arTO&@@FEb%?e s%m%?“ép ttﬁ%ldr% St:leﬁl ﬁlawg?gﬁurl ne

sanpl es for at)deasted V&Wﬁmutar\rﬂb@aiys undeWD BOLL00935 2 PEONEt BEII 2003

PCT/ US00/ 13197 I.n one enpodi ment of _ tiQn, alHd b,ggié/ h@g| abel ed
with a det e&lé’ﬁjllé’gnarr?(e?pe moRR-® enbliél II#Y&% Qﬁébfog\%entl on,

det ect abl e nRydERIrm;S acy adicoactine |1§tﬁ opepurhz e, 1@‘?%*°%§lﬁé?FElB’éad or

biotin. In a preferr Lo1ihesd adi eacth¥eehpdananiisel $86. As
described h '1?? %é’l ggvuéﬁﬁgzg%{g{rgg Fsof ornms of hCG are pr duced during

normal eard \arpregnaric\theUsiang YaRrEENINEY 02 BFORSAAR MALeaidédr $SPASF™ hese

i sof orms have ﬁgg@n%}dtﬁg Rakeney £en Eiugn%bmbéamﬁ@lueheoamoiﬂhesean:igforms
can be neasure sing the novel senS|t|ve gmgnoaish CdeS(‘tl‘I ed_herein.

Thi s can helgrgunedicyt 2pFeghRlRY UHCOHE 8P E° ause o early f'égnancy
|l oss is fai Idgt%rtng_n@rdodmest@}e i(Bof erimhoft HeECGaduriti ghiere poiratyIipr oduced by

successful 15 pregnanci es. nab hy Ci ustain
a failing pr%&c?regaéﬁ’h?‘f aﬁ%On o?r?ﬁe LsnAa uz%g%(% QFhegﬁc%@%]?oft grn% -

required 18 ghir 1y <l anie plsepeﬁateagremeqebnedlﬁ@%toaﬁ mCer dgn&hey. 20

New anti bodi es for d.f of,r hCG.dagsri, bedrhenei n
bel ow were dEMBSH cgi;aet(f on tﬁég%%g?eh%g?é%%a%) fg??rs of %;CG “whi ch have

greatly redmﬁfhe{mmactl vity, contribute to early pregnancy |oss (EPL), due
at least in part to di mnished biopotency. Evidence was found that the 25
hCG t hat appears in EPL patients disp s reduyced biol ogjical_ act.i vi, L.

| a .
However, it Mas:rdiaMr m:néd @Il’mdlt‘?fe"‘tcé{fgéhéﬁ ERESRBHR ed- BT GHETRNA £ i s not

the pr ese?ﬁ 3 d bERL paddenidmpllgist ead, oﬂ&eerﬁt;q:mkdml ofi s that
patients car ry pr egnancji es forward produce a sof Qrm g QBCCEM h 30

enhanced bi omltsl nvent¥RB. | HRR SAELEY eft FONCHERT e$S avuni g
i mmunochem cal assay tRcnMeaaveeutins ﬂm@(pectted aazncérrmo@\m@us;l yof this

uncharacterized isoformof early. pregnanc i, cliplcal arrpl es
of bl ood anleqr%?éonmEh%fsafrWeleaﬁrl ot e e X’&evel cgi%)&eq?dfr eactfe aglg? nstngs

ni cked formafiCGr3hei selmptied fomnmea clyoriegeseciyrormd paf efhe viels stet

specific f5 morning void urine samples for at least two consecutive days.

In one embodiment of this invention, the antibody is labeled
with a detectable marker. In an embodiment of this
invention, the detectable marker is a radicactive isotope,
enzyme, dye, magnetic bead, or biotin. In a preferred

30 embodiment, the radiocactive isotope is T,

‘The present invention further provides a method of predicting
pregnancy outcome in a subject by determining the amount of
an early pregnancy associated molecular isoform of hCG in a
35 sample comprising: (a) contacting a capturing antibody which

specifically binds tc the early pregnancy associated



WO 001 70094 25 0 3 OCT 2003 PCT/ US00/ 13197 a nicked form of hCG but
appeared to discrimnate anong carbohydrate variants of I@(gi{]ﬁl'hizaﬂaintir_body;.,
desi gnat ed B152, appears to preferentially bind hCG fornms from - Co

chori ocarwnaﬁggnggati ents. In studying the content of. hCGEHHAANNT during
pr egnancy, Q i que and unexpected observati on was nmade that B152 in the
first four weeks of .pregnancy neasured much higher quantities of an isoform
of hCG as. conpared to the standard hC3§ soforns neasured by the usual . -
het er odi meric. hCG assays exenplified by a previously 1 descrdi. Pg?ﬂglOQ Co
based assayolkpulactisdfemapk yh§F ég-ﬁé‘néys?ﬁ]a@é“aéf%,‘ﬂ PosPoVul4tion) B152
nmeasured as_ nuch - f ol r ribban with anet belidomaclianalkdhnt i body,
B109. Later?eirrr{llﬁ}:géﬁé%c{#n%hg?B%%%so_for_?n decl i nes arpé iscog,l t Lo third -
trinester preegranépouthedagnmeheistSHdhrds §8F‘8$?nsu g\ﬁ?g ty B109. A

er
asure

further str kﬂmriQt%?%y&&irqy_o\ia%htehaﬁtigewqmeseam| yn priegreameye #@inhgh

B152/ B109 fatio correlates W th a syccessful.pre c wWahhe a Io-vv,'
rati o cor¥ efle e@PRUERNBr BYRERRAY /| IS, S‘Fﬁ%alafg%o%ge?%%ﬁsnﬁﬂﬁ%ggﬁgnt as the

potential | Bét@/%lr@ﬁ@d i85 0t-enIE coLnb Cohdesepa trerkchdroging 2@ tddKi H§TPr egnancy
may be predictors of successful pregnancy. pHEN <N eesanabas W de
medi cal app i%ﬁcéﬁ§ganﬂ“1b+kb‘?ﬁjydé§"§'%cIsp%f\éélgg%ggm hbjbpport‘uni ty to_intervene
very early idndregnansyriittitey adsdyniyndf cattedodyasnt henprEghaicy "appear ed

troubled. 25 An antj hody,_ designated 2+ Rrrodiiced Bw:theabybri daen cel |
accor ded A‘Ri“‘“&kec'esgib)orﬁénaus Tt H%th%ZQag%]% generated agai nst & ni cked, form of

hCG i sol ap esbifddmmateher i ocemimongeparnening b PenofMePREi 19 6 *Hi cked

i sof orm hGG i s r%b| € 1,0:30; di SEhidTRAl & r 2BHE SRIFORYdr ah etivardaaptle;of hCG '
B152 is spe%}ﬁ% or "an early pregnancy assoEi at ed nol ecul I ic%.?aft%lﬁim of B
hCG whi ch amdt Hé)f iqampardmg etk s2BPIBT eGRANYY B S IMBESHr e% A WUch hi gher
quantities f 8%@% hCGr stanandci 59f QidTsampas uderkdni nebeinssiep (&)

het er odi meri c assays 35 exenplified by a preyi.ous] i bad S109
based assaywitttatedthgg b%bgtrﬁné‘?ggf‘hedﬁfﬁx‘inggf %??ntaeg%#ﬁgggﬁl% ISdﬁOV\BI‘
WO 00/ 70994, 26,0 $:Oghar008u&dtiS00013187) i the hemogkntr deesreingd dffancy

urine than the standard isofor as : hi g=1 nvgat Q-
i |l ustrat ed P RIE B er isr’fg’ﬂﬁﬁﬁﬁg?ai %%%c%%%%n\%%i cﬁl fol | ows. Thste
sections argré@tarfcy tlssbeiatedimoecuimieristafivdngfohCEnen | FRRntI B Dut are

vent i on a8 BeEeF OF TG 25 Sre Bl T AL T o L her aart preondine
isoform of hCG in temporally matched pregnant ~samples
20 indicates a positive outcome, amounts of early pregnancy
associated molecular isoform of hCG in the sample similar to
amounts of early pregnancy associated molecular isoform of
hCG in the non-pregnant samples indicates a negative outcome
of pregnancy for the subject.

25
an embodiment of this invention further comprises (a)

removing of the sample from the matrix; and (b) washing the
bound matrix with an appropriate buffer. 1In one embodiment

.~ of this invention, the capturing antibody is B152. In one
30 embodiment of this invention, the detecting antibody is B207.
Tn an embodiment of this invention,step (a) further comprises

a second capturing antibody which specifically binds to
intaét non-nicked hCG without substantially cross-reacting
with said antibody under conditions permitting formation of

35 2 complex between the antibody and the early pregnancy

associated molecular isoform of hCG. According to an
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FI RST SERI ES OF EXPERI MENTS. Exanple 1: Antibodies to and{)gn@Qyspaj3of

Mol ecul ar Isoforms of hCGin Early Pregnancy and Early 5 Pregnancy Loss

| nt roduct | or&ﬂoﬁgst all investigations of the incidence yragRbhatoPr egnancy

| oss (EPL‘}V? i r in normal populations or i.”. populations 10 at risk as

a consequence of exposure to putative reproductive toxins (Hakim R B., e.
al., 1995: Lasley, B. L., et al., 1995}2use assays for heterodineric,

non-ni cked hCG or conbi nati on assays which incl ugle free .bneq;%ascliggg'gt and .
beta core femgremendf ofiCEhi DN & idérn LB5uBSERRS fGiheTof fo 15 incl ude
in the neas.ureglied% in wasg phehgkiesadmeht hof espectit@ntieomi kERg

phenonenon Hescribed above. Because ni cked | ecul.es. NQf, iEgasur ed
by the anti tibidi 6wr&hpK o HFEASADstE Eﬁc%‘?%dggg?g?%@gi ﬁc‘?égﬁg% g,?llEPL i's

presumabl y restdmat edihys ancAMaust pioport | snhbtentiablextEResof 20

ni cking in the urinary nol ecul e. Another concer f. -skgai fidLcant: dimgor t ance
was a deterrgaritingh HEtPhS st u?%%o bheumﬁ%G lc{bi?g,; isLm'runo% eactivity in the
urine in the, perd ol &t o yeomse: dfetwrenerist rartlibopyl ene0' "EEn G LY. | et

al ., 1995). Recent reports. have confi the, gt ercen@f. 25 amd an
docunent ed BFRIBIFTEL L‘i‘rséo&laléegulgq‘“a eé:réﬂ%gr m{]%cf) hCG produced in the

pituitary (Bisdemerst oetthals ink@e6Bpn, THEER i(§) aCPPEaTT LA E %N of
hCG in both nen and _non- pr ant . wone gkl WsdRiated fhidecullar 1989
and Odel I, WeD.af“oéﬁtff?ﬁ,ec%g, %Lags_ . %%ﬁ(e? pr egence of an n-géegv«@a{*\cy 30
associ at ed fesfont culNCs deceTERs Fint §LERr {oridfi 12 15eARIAGCAY ovul ati on
and perhaps_per si Sting Lo onifey it ealepphase fogouhd potendi ahtipaditerfere
wth the acEﬁ?a?}égééti.m?% onl, of I%FiL. b 8.0¢= ~00~ WO %Q\/iéoggéibody
PCTNS00/ 13160Fe 281 turmappecirat &8 ¢ G So S hBEM I DI56d “and ur rne very
early in pregpancy. "ay the BeESnPaiamibddy thdocebesn a POSESANE BFCHUE

produced later In pregnancy. The absence of _such i DL M5 R )-akesone cause
o ear=f preghamBRIGEEY A%éen&“?i vseusbajneace% S%E(l;hl'cp{ c§|9§munoassay syst em was

desi gned ;and.HREEVE OoiBaGE e fupirgueaeay| Fopr tiymadiell &soci at ed nol ecul ar

isoforms (EPM) of hCG These isoforns, likely to differ by carbohydrate

conposition, are predictive of a successful pregnancy outcone. en_t hese
early pregnapeyrass@ciataed embbdéuneat 20 kb okHEEGH REGT e SABBeht * or

present in | ow concentratign, the,pLegnangy18ny be bast ewbbpimant yofind be
obser ved asaoﬁlrﬁnﬁr'ycﬁeaﬁ%ggl 'Qrprgegnancy. Tﬁese hCG i sof r”ﬁ#ﬁ%% \%\’Egﬁnbl e

the forns okhhEG premiicwd ithessaBRERoYS GPardPREAA PatTents Trom whrch t he

i mmnogegouggd 119 R adie e JPneekoRal @itd.bodyn Bib2edbodasenter pethas
descri bed herei'n bel ow. The isoforns resenbl e th(_%)nsc_aL ern} Iggp%l%?%i c
di sease not ihmepeie®, dfhenis@RPHY Iov 3 APREL UDERT iSFE cRai s But I kely in

car bohydr at gfggnt@ﬂne Thempresent iarryegégnagahescrsiatngéetl%ft the ABEEF ratio
of BLS2 to BI0Y epitopes, e BLedializg gt fesloqsRotuhsREGENANGAyRY

morning void urine

In one embodiment of this invention, the antibody is labeled
25 with a detectable marker. In an embodiment of this
invention, the detectable marker is a radiocactive isotope,
enzyme, dye, magnetic bead, or biotin. In a preferred

embodiment, the radioactive isctope 1is I3,

30 In addition, the present invention provides a method for
determining the amount of early pregnancy asseciated
molecular isoforms of in a sample comprising: (a) contacting
the sample with an antibody which specifically binds to an
early pregnancy associated molecular isoform of hCG under

35 conditions permitting formation of a complex between the

antibody and the early pregnancy associated molecular isoform



20 a loss. Three categories of pregnant patients were anal yzed: (a) nornal
pregnant wonen, (b) wonmen who experience recurrent abortiﬁ)@s@[:'(‘cgﬂg%onen
under goi ng enbryo inplantation. It is possible to deternmne the h o
i sof orns WcFu%ﬁ{iﬁwi n the 25 bl ood and urine of wonen who pagsgnbisst ory of-
recurrent spontaneous abortion and a simlar analysis of wonmen undergoing
enbryo inplantation. The conbi ned -EPL -and spont aneous abortion rate in

heal t hy popul a-;.ions is 31% Subject s2@ho experience three consecutive

recurrent 30 spontaneous abortions have a 32%ri sk. of. sulstai nif%q,‘ not her

(H 11, J. MAf yeelerawh, (D, deterTdsdnd FRS) ATORRY F STFH 1SS 67 TV

pr egnancy, {%grgggﬁ%ertagﬁiﬁﬁn QheMmdunendd nexr 1sper ayaade $ 0946 suwsya tédnor
spermis used. Delineation of pregnancjes with a negative outconme from
pregnanci esnewedilss a4 S968FT 98 éﬁgcb?re R “5e ®based an differences in the
0g ~~~ ~~ Q- WO 00/70094 PCT/ US00/ 1319~ 29 concentrations of EPM hCG
isofornms (i.e. as differences in th 5 0 dg.dn i : I n

addi ti on, gs%*’é‘é‘?% fTOrRY é’tdilgﬁgl% t%r}o%ﬁg%l g%{fg%lg?ﬂs'ea@gé (%Tm[‘i“)%géfn be
used to di sghddiimake1bebieen :Ciegand abrotel epriyRERFANSYRBSEPEATSh_ vitro

bi oassay for hLH hCG An hCG bi ¥ S t L uct 801l 0yd b cells .
expr essi ng ekt GHal* s %?’?)éége té%%@a@l e 1 10 illust raltgt-aﬂg{ t he

di f f er encesrth roné tantodambhol afjiwels deventign detanddls 1RPERedS PRI cked

hCG as measured by thi say,;Thi s, System has heabdiseshtt ooevaiiiate the
activity ofbfbi i ¥¥$§l§%“?pl%§%én%T iCG (Birken, S., et al 1996Dh) .

Pr epar at L OnsnoénhDH vidre aresibedyf 65 Mloked ARIERSRRTH KBS i ar

i sof orms of _hOG | i\, a<3e€0Rf.£ LPNBE AABt i amsayishat evEhio ofHtimaret al .,
1997). Si m FarF T es |tS were obtained in botE g%/it(?ms J\%érféd%l cy

val ue conpagetasptFeFEPL: valtfe SN RN $S2§7AEFtEE ¥ t hAT" ni tke is not
a significagty oL A1 £0MSEREHENt 10T orkt BRboG@BNdY i egrantyvert EPL . tiBat a

indicated that biological activity is not.correl Wi th.nic GG but
i s instead 48ERFHRAE 0™ATFBF mISY ﬁcgertggééggze%%%%t é Bl rr%ﬁg%l onal

ant i body 1 ATERb#d HRerd2 4G hean aeat bydpr egpedicki @8 lassbéhdsedanol @RLFRe i sof or m

of hCG (EPM. hCG,. It has been. est S e ES 1dib Bi_ shegh hCG
bi oact i \(/i t y95RERATAL e‘&p%tﬁeé ggsgggﬁpggg%%%%é e%llr;'I Egtr:l%r rjfgioglp?e nancy (Ho,

HH., et al stilD9AnotHers, eubpiibmened HEG BPbLBYRLalPdEs vithy i BYB2% act or
in EPL as a CO”S@Q&;&Q—? Af t@n&h%'é%faof:@bﬁ@grﬂﬂ@ﬁrﬂdi@rﬁd i sof orm of hCG -
S

an early prgalﬁ%ncy socl ated nol ecul ar isof orm of hCG

20 Further, the present invention provides a diagnostic kit for
determining the amount cf early pregnancy associated hCG is
a sample comprising: (a} an antibody which specifically binds
to an early pregnancy associated molecular isoform; (b} a
solid matrix to which the antibody is bound; and (c) reagents

25 permitting the Formation of a complex between the antibody
and a sample. In an embodiment of thiskinvention, the
antibody is B108, B109 or B152. An embodiment of this
invention further comprises control sample(s) normal pregnant
sample{s), nonpregnant sample(s), or male sample(s;).

30
According to an embodiment of this invention, the sample is
a urinary sample or a blood sample. In one embodiment of
thisrinvention, the sample is an aggregate sample taken from
at least two consecutive days. In an embodiment of this

35 invention, the sample is a spot urine sample, 2 first morning

void urine sample, or an aggregate sample of the first



hCG Urinary Anal ytes. Metabolites of hCG and hLH were studi ed_i vari ety
of states (Birken, S., et al., 1996a). 35 One study indiﬂ:&t&ﬁTaiﬁgqo
pregnancy | oss (Zinaman, MJ, et ~ s ~cT n003 WO 00/70094 PC1'/US00/13197
30 al ., 1%@”(%4 e another indicated a 17.4 .ate of earpprNoegEi®nCcy, | oss-
based on assays (Ell:ish, N. J., et al., 1996). It is known that hCG and
hCG beta core.can be readily transferred fromthe uterus to the circulation
even in the 5 absence of inplantation4iChang, P. L., 1997). The nol ecul ar
spectrum of hCG urinary analytes in EPL cycles, normal conceptive cycles - °
and non- comeeptihgeveidiwsngasamekaF &Pal Bht kR STTRYCS PSS U gnoahy
demographig[ oot DELLAYSSTH Gat kaDs haveehaem, deser abeibddl lisshabdled. , et
al., 10-19 2‘) Bri e?l y, three urine specinmens per_c gl €, COLespon ing to
days 9, 10, with past deapetdated "@aYe6f ovdifat #8n ‘3\%‘?% 1M%ecféd and anal yzed
in a SCLegfliﬁ%n%%%wf (tmeg'é@eabﬁrij)e hﬁam%hfiarbﬂatm‘ cnnsw? debeeps: i nt act,
non- ni cke CG hCG free beta subunit, an ! eta re '
| ndi vi dudl edeveenm ndYFonB2FBFtEach®ar t I?ésebjg?%allny't _esf:‘r%asa vvg?igggg{' or i cked
hCG and thefhanmeak i Rhactabifdetvectiesdtbpemdaoti-onal anti body B152 (EPM
hCG were perfornmed on these specinens. 20 In addition, since the .
concentration of |uteal phase hLH urinary analytes is a concern because of -
Cr 0SS- I eactinenpik8sefG assmyson| ald ook lint peevidas, apL P WERACRubuni t
and hLH beta core f Nt e i i ROLIRLePpIRgrRancyrcycl es
and the nor?P(?Sﬁgéﬁ?irngn’%{)}'(ﬁs\gg? ﬁrggﬁtagl? ggggﬂﬁ%ﬁ%}{]?zses the characteristics of
i MuNonEety iiccfesay ofephnapedhoBPBE JoNBdoGr?O894 31 TABLE 1. Assay format
a":d specificity 5 10 0 8 QCT 2003

In an embodiment of this invention, the antibody specifically
binds to a region of the sarly pregnancy asscociated molecular
isoform of human chorionic gonadotropin comprising a
15 carbohydrate moiety. According to one embodiment of this
invention, the monoclonal antibody is Bl32. 1In an embodiment
of this invention, a hybridoma cell (ATCC Accession No.HB-
12467 ) is provided capable of producing menoclonal antibody
B152. Another embodiment of this invention is the early
20 pregnancy associated molecular isoform of hCG recognized by

the B152 monoclonal antibody.

Further, the present invention provides a method for

' detecting non-trophoblast malignancy in a sample comprising:
25 (a) contacting a sample with an antibody which specifically
binds to the early pregnancy associated molecular isoform
of hCG under conditions permitting formation of a complex
between the antibody and the early pregnancy associlated
molecular isoform of hCG; (b) contacting the sample with a

30 second detection antibody which specifically binds to intact
non-nicked hCG without substantially cross-reacting with
said antibody under conditions permitting formation of a
complex between the antibody and the early pregnancy
associated molecular isoform of hCG; (c) measuring the amount

35 of complexes formed, thereby determining the amount of the

early pregnancy associated molecular isoform of hCG in the



PCT/ US00/ 13197 AssayPri mary% cross-reactivityfornmatanal ytewith
rel at edaaal yt esB109-i nt act non- <1$bB108* ni cked hCGB201- hg! b{r@e t al% hCG,
10% hCGC104*subunit (non-ni cked (pregnancy); ni cked+ni ckel)*< 2:2 YhCG beta
core2$ hLH Db oreB108*fragnent f ragnment ; <1% B151- hCG nl!.&l;gg, 49 CG ni cked
freeBZO?*@&“ﬁb%guni t; 12% hCG non- ni cked: 2$ hCG free betasubunit; 2% hLH, 5%
hLH freebeta subunit; <lb 0B152-chori ocarci noml00% hCG ni ckedB207*a hCG ( C5H)
and( C5) ; chori ocar ci noml90% hCG free beétzaa hCG freeni cked (from C5); beta _
subuni t 10% hCG ni cked( pregnancy) ; 5% hCG free betani ckec \gpr ggnance%; 7% hCG
( pr egnancy )saG#ikEG drce (Bt aoUDERLRY <IBB ANABRGOHT0FRRSY -PEEHR Y003
PCT/USOO/l319IZi§%Q§H§% YA201:BpOom M leet an the sample determined
c_ore<1WaBS§§§Pr agnent 5B908-hLH free beta29% hLH B409* subuni{<19@. ;41 f not

i ndi cat ed) imLHter edbetiEhite RMAUWBE £c &3 ¥ RGFERETHCE  FFee Deta hcg,
103 and | SEaT Teae Ber s Roa (Rreonancyr-. The r bsil L hd aalenbpet i cked.
hCG does Motc)eon¥hefEER a2 siRffificant %%th%?%ct? on eof“&ri ﬁar g“ﬁcé

i munor eactj\Mdok st dl tnliddier rERLs offo rear dgt evoreval ipr egeRNdY) 1aRhddi ti on,
there is a substantial excretion of h r t Hdgy iid188BasuUDj ects
in both preé@iandyeaptserte %Fgﬁe??r%ﬁgﬁngﬁdg%%%m regnancy cycl es
vari ably exygassmlds 6fcct detmeasdr bd sipep yies. indidedegh th6t RTEARBFfici dence
and | evel of_ 20 expression_are. di t; JoetweepEPL. s and nor nal

pr egnancy, C’tfhé’tog"it§oﬁgohgff€e %J?le%-rag{lcgl]ftne uni qurg"t o either state. There
was, howaver, a clear difference between the hLH associ ated analytes in the

control popul atiqn ( RAN-GORGEBLE¥EREYEE eehi anthdie: iner, TRhepregnandy group.
Virtually i) ?ﬁeq'%Sanon- pregna?lcy cycl es expressed hLH figge a

subunit andishlBl Peter B f r agheat SRIE BN F Hi5Sd 16 Phé cbnge%ti ve
cycles had getectiabl e dayehs ok srbhercanalpitse. assbact BALE FoovEd0fo be a

m nor constituent of the hL rofile in_both. graup 30._Th findings
denonst r at e dFRh theIlPle@é‘ss?IE"go%fm%rasﬁﬁ nghh lﬁ’éft%gtgg?é ﬁegrré]nt -n the

det ecti oy of  JFRleb12Re 3h50 Pfanegkiing suaeismatal hendBF beta raesé 2Ssay does
not crossreact with beta core hLH, which is denonstrated to be present 35
in that parr%aldfg”taﬁ’é?yl'ut eal phase where EPL neasurenents are perforned. The
data is sunmarized in Figure 2. Q 8 ACT ~~0~ WD 00/ 70094 PCT/ US00/ 13197

- According to an embodiment. of this invention, the sample is

a urinary sample or a blood sample. In one embodiment of

50 this invention, the sample is an aggregate sample taken from
at least two.consecutive days. In an embodiment of this
ipvention, the sample is a spot urine sample, a first morning
void urine sample, or an aggregate sample of the first
morning void urine samples for at least two consecutive days.

55 In one embodiment of this invention, the antibody is labeled
with a detectable marker. In an embodiment of this
invention, the detectable marker is a radioactive isotope,
enzyme, dye, magnetic bead, oOr biotin. In a preferred
embodiment, the radiocactive isotope is I'*.

30
In an embodiment, the present invenﬁion provides a method for
detecting gestational trophoblast disease in a sample from
a subject comprising (a) contacting a sample with an antibody
which specifically binds to the early pregnancy associated
35 molecular isoform of hCG under conditions permitting

formation of a complex between the antibody and the early



~ 33 Statistical analysis was perfornmed after transformation of analyte

val ues to nole fractions so as to produce a nore useful @Eldﬁéﬁe to the
wi de excursion of hCG anal yte val ues anong groups. The I a p n data
wer e eval to H (%ﬁby di scrim nant anal ysis and by a m xedp@ffisghfignodel
i ncor por at’i ng f (last nmenstrual period date). The discrimnant analysis
was performed both with and without "outliers" (defined as values greater
than two standard devi ation fromthe ndan) renoved. Both approaches
produced 10 simlar results. A quadratic discrim t apal ysi.s d on a
cr oss-val i datdgmanogt hé@IOfF#ﬁt@tdd@?l?’éu]rﬁrnilﬁPE%“Bioafs?’?gf r Z%?I%O%élaggg? i ed 910
of the normﬂ,{e prggﬂ,?fgy, subiechks arecB80 e@ktthei&PL subjibotiy. ¥5iThe ni xed

effects, analysis, testing for interactions betwe I ragti-gp.of
anal yt e andspegief isiadde’ LMP-Sundho JsIItd"r‘ﬁ%fi G ntlfe'grggl(;r(lalcgjztr:'oup ?EPLE Vs

nor mal ) effﬁﬁi&dr{wélqg NtaekshOEaassmy. with hesdicke dnatidosiybubingedf hCG
assay, 20 there 1s a significant group.effe u I MBeti,€084. the both

t he hCG b%t@W@q%g%WlWUr%Tﬂ?#lgﬁd Qt‘:f%eé)B;ig@g}ﬁ%asu?aema.nt , both the
hor none | evglsiyag the theeatrigndrfgromdyVRs aet a tsicy Mof peRART - SHLPFBr ent

bet ween the EPL and pregnancy g p I S¢S &gﬁgqu&dgggﬁleg,ewg{ea;lebyrrportant
25 findi ngset Ib(CGdef(FEe‘a ?%%rl)sﬁ e%ﬁgu%mo a%gl {:/t es which in both early
pregnancy amgkdiRhinirherehy eesehvi af the eegdd FHIMAERYhGSSAHERAEEs to
nmeasure in epjden ol ogi cal  stuydies iR WhiChakPle | Sud heo efithdigightvith

det er ni nat i '® .e‘I\VIrJSIrEér il%poo%rénnz#yl,h it ustrated for the first tinge that
there argostigni fiantar3abdiy f ea’shcedt HAEINANER? PRPEHF B WL VEEs and

the tine courgéeorq% delc dRPERE ahsfh RetdRe R oeBEhYiNgrwhth priegreesoydand EPL.
Thi s observat?on

acilitates very earl rediction.of _a.dis
pregnancy bsnuibhedyy HEE < EmeRTs ‘ﬁi‘garﬁcﬂrﬁ v c ARG ]{)ee;f m%%y
therapeutic,intef e i aid1e381lar 08 aefbr2003 1 Wh@D/ 80942 PET/ISODIAITYI7 34
| munoreactivity of different forng of }}EC%’_E n.th LRV 5 {B152-B207 and
B109- B108) Fher¢atd wlﬁFHEFﬁgl%‘f"-?F i erﬂe’nt%h glrg‘r_lrs of hCG (urinary 5
hCG pit gkt ghpdrSa@nthec heriocaf ceanlm HEENESEYhasSheeAteA Rt @t i®ed i n
the two hCG assays (Figpr e niscked. G anduiatul sefyrnh CG ar e
recogni zed h%%frcl”ilf“ é’&ﬁﬁggygﬁﬁt%@t@ﬁ’égﬁl% I Igl\(ASs, while C5 recognition is
qui te diff epenthcGThen BE52- B20pi casiefp g nadr d sefistR | V&)t Y&, W"hich is
to be expected becau ANt hedywes stevehopedradhisgl agkediared he
basi s of hi YREFSHE %?PEL?%”@ ]%?i hary nop- ni cEed hCG i s purified fromthe
CR127 prepamaléonlaf peuifedmnorfallr egRantyt hoBF SN Erself §°TS 1%
recouni zed wi Dol onen AkbLAI Sy ot Lheckd (an1@BkeassAYnedhinc s thAS (I | mar y
15 speci |C|?y §or the hOG i sof orng of |ater Fre%\pa}{locgl.as\gedl}gggsgeyﬁl oped a
method to dindecaterigia PECERRRYey FESEEPEBt or he” I h serum or UFi ne
t hroughout pregegpsyet Two I RMAs for hCG are enpl oyed, each based on
nonocl onal antibodies to 20 different hCG epitopes. The B109-B108* assay is
a commonly used intact hCG assay to the heterodineric-dependent epitope. A
new assay, BA52nBaRFddinentmest thikelyvemnisin,i wdie @itHEor B6hFdrat2F porti on
of hCG car boxyt er m nal tid The, same standan g ReribhckedehSecyms used
in both §§s§§§§'l\b Fnﬁgggﬁelﬁgﬁ@a\%s eﬁr% oyed since the BL09 S'I,S a%/ reacts
poorly withanigkedyf dsmsBTI8 hO WG tBrO B169r adday doe¥2hot di'sc?Tni nate
bet ween ni cked and n-pickad, f or s i t hghefARRe. the Bheatassayallet ect ed
with greatl ﬁmgﬁ%gﬁ%@g séey?rlsi ti vi_t(:)%/ ‘hsCG. i sof or ms whi ch tgle%r)fhear Imi L in
pregnancy 3@rbhhoblswf ctimsaseassr €lOHYIHEIBPH %I%s@f/g%) oy "8t al .
1998) . Prior to devel opnent of the new i munonetric assay system descri bed
inthis report, it was not possible to readily discern the s:Ln hCG
i sof or s 30 rceedinedr® A EEGRIAEFIE 0O R BT eghATEY: "rhe oen%;%ﬂlg\ggi f‘%ébl e
procedure far ugngg,?msg}nggetbgsg ghapgesampsei soghechnei erbodasieny of every
0

patient Speihqgninve$8xgﬂ 2 elg23883553¥u92g%¥25¥tgOggﬁgge taken from

at least two consecutive days. In an embodiment of this
invention, the sample is a spot urine sample, a first morning
35 void urine sample, or an aggregate sample of the first

morning void urine samples for at least two consecutive days.



0 8 O-T 2003 WO 00/ 70094 PC1YUSO0/ 13197 fraction (Berger et al. 1;93:
Uloa-Aguirre et al. 1990). The |EF pattern reflects the hetero eity of
t he charged sugar, sialic acid which varies with the nulﬁﬁ‘%Te?%ﬁgry
structures of the carbohydrate noieties in which sialic Rghtfdhe 5
termninal ¥Q4%I%%4 t hough  we do not yet know the precise nature of the

i sof orm epi t opes bei ng neasured, the evidence for carbohydrate
discrimnation is ,based upon the hypeérgl ycosyl ated structure of the

i munogen, C5, used to devel op the B152 nonocl onal antibody g&%lte%e

ant i body' s 140cheaatibadinent ofi this HOTESSdPr nER® AIM ARt AE

chorl ocar ciopm Ce'éezlf%]&éam@ KOG s i sakat gd faraspcneiar i ofardiimom
patient an¥*flds Been thor

oughly characterized as tdo it_s_.ng'g g%{'ofﬁgd
car bohydr atteveonient &he deectahle MK %@ JPC11857)7° 1t has been shown
that C5 (and ggg}g 15?51&,0%9%@@{1@@&5@@@ N isubj edt:s)a dpféderigd t he
protein noi éfy main y b e presence of an incrﬁa—sed nunber of nicked
sites and leylbbdéméa§edté?y€%1)ﬂa§tti—dﬁ r&P5PPFe’ T 0" t He hCG of nor mal
pregnancy. In conparison with the hCG of normal pregnancy, -choriccarci noma

derived hCG has increased 2Q fucosyl ation of e. I nk pi eppary
ol i gosacchasi gesgribste %F&nsy?ﬁgﬁr"f. “Pﬁxaﬁa'f‘%?oh,%ﬁ%g%??i nlzée%

ol i QOSGCCh{iBE:ioé%%e!cin dREepar abieal G f By fmreyreidyCG Psédaced £RoKE &SI ngl e

patient w th choriocayrcinoma) has .a 100%¢tetr. rigde, CoLgneActAe
COOH-t er mi RaleasE§Yon bf tallfé’e%ﬁtc’a K5 “un??%éﬁlorl%él%%%ﬂg 25 pr egnancfl hCG has

only 10-20%Rfndi stot r ueynak CERhbouctdenal . Thege) 1SHHEFE oLt Vvati ons, .

pl us our own determ nation.th he S¥RthesizeeoBY sthe ddABribed
chor i ocar ciMFGFREES Iuﬁjinr?er]c&%\a}%o es aﬁ%SlZ%Bl(f)Q i soformrat i g‘esi mlar to

that obser teddim.earlhisprregnindy, FFeadst uBreH AN BIAWS SRETEhaEin very
30 early pre%naenc%f ggglgekggggjaﬂg?tqg@goglsasﬁaﬂemeet@;s anodsoé orheof hCG
whi ch reser5i"€S that produced i n chori ocarci noma. W have al sQ Lested
recogni ti on saffqpint UbE ahfFohCE ShHRET tROBEIRE ABRC AT BN dr at 68 ai ??er
sonmewhat grqr%?gggégegf phaceRhabl &Ghkeatkng o clrasevenesemiruatednt o t hose
of hLH whi &h ave wo oonoo9a 36 a S;.0CT.z003. RGH USO0), 13197 hotesi al i ¢
aci d and s@ ffadeigs oRFRITBYkent et att égy.o%he car bohydrate structure of
the b COOH{&IeHMRleRak te@MDFhpituitiaey thEGPEspadt rgegsknditdes ke B152
di d not recogni ze any substantial differences between pituitary and

pl acent al ?%Wipdfl?rgé‘agf?"di fferences in N-Asn recognition are unlikely.
In terns of the COOHterm nal carbohydrates, it appears that pituitary and

bl acent al e (i dspregnancy, J sQLOLIBAnORY b Shibkad, massmi og tivs
0-1i nkedz%d\?%hj‘ﬁ égé’ on"the C5 antigen is part of the epifope of ;B152. 10
described herein below were developed based on th Y
that forms of hCG, whick have greatly reduced bioactivity,
contribute to early pregnancy loss (EFL), dus at least in
part to diminished biopotency. Evidence was found that the
25 hCG that appears in EPL patients displays reduced biological
activity. However, 1t was determined that the cause of the
reduced bicactivity is nct the presence of nicked hCG in EPL
patients. Tnstead, the hypothesis is that patients that
‘carry pregnancies forward produce an isoform of hCG with
30 enhanced biocactivity. The instant invention describes a
unique immunochemical assay to measure this unexpected and
previously uncharacterized isoform of early pregnancy hCG
directly in clinical samples of blood and urine. One of the
antibodies developed reacted against a nicked form of hCG

35 isolated from a choriocarcinoma patient, was nct specific for



Exanpl e 2: B152/B109 Ratio Predicts Pregnancy Qutcone The B152/B109 ratio

measured in urine sanples throughout the pregnancv 15 The ggl gg V?@é
concentrations of hCGisoforms in 103 normal pregnancy uri :l;p (5-39

weeks postwbastotsenstrual period - LMP) were determ ned yerwvsoaaymunonetric
assays (B152-B207* and B109-B108*). Both because of the w de range 20 of
hCG concentrations in different sanpl e(s)% even at the sane gestational age,
and because neither of the assays is t aIIy specific for the two (or nore)

o o he" TRl SFIB PLESRR e T LA R CRPOLIND IS, datayds 2
nore cl ear

rati o of thé& dbserved Two I'so orm grou del ineates the 25
change in’i s:eﬁ:bphydontenwaa{saptegnan(,w:@progTJeS%eénUﬁh@@& cafesigraed atio is

shown in Fig g ;s &gewsksté gapé:@#@mamxz_ bhedr ahte okoBd92/ BIGY

i sof orns range en 6.2 , indicafing a predom nance of the B152
i sof orn(s) ichosapkprpieghaneytienks ng TheSTRIY A hReRPAEIORT tHeS ratio

30 ranged 5f LQmed 0. gudl@gl cgi,éé}ga,tg}at &he n\ﬁ@lrls_lbgn bﬂahcgnbﬁlgé@fé’@ cont ent
is occurring as pregnancy progresses.” This decllne in the ratio continues,
rangi ng frombgesgationogapnmafe 182: BB qedk bRYi od"Bhd PEACHIHE aff

inflection poiBhaAby2fe¥eeked micH haigﬁdmuahlﬁecﬁabl pfreachedrermabiie of
around 35 0.06 after which the ratloqg%ﬁio ed a_rise to a r%nge of 0.2 -
- /

0.07 in theh§% as3eempPagadk £ ofhgelt 2R lﬁ%??la?f mEARBTEE/ TH0E 37 0 a
~C~ ~00~ PCEsUS00h38493d Shetisthamlz somlsy sixempn @i vadbfi bt pngvih@slpg

t f d ratio_dat d and_t hi d | ion
modol 5. SonEESERLOFR FA0Sr BEFePoririds nd® a1 ot oy 1 KBF FRGRE Y at i o
c-(1)=1. 32, (pafs 2%,)10,tl1e psetomal aricen Bbﬂélm@amsdusedm(crhafs 293J0ldhe | og
B152/ B109 t b t hi
Ther%flﬁg %ggc%%da a%m”&h?fﬁépf}ncﬂ%c%n@& &A‘E’-@%%‘ﬁ%‘i&s agg E’ pn this

nodel . 7*""val ués reflect a measurenent |so ormin
terms of | atier ppewmrrancy the@EElidsaifentsdepipinasnang apsotvftte igubhttdies. It

must be e”pkailgfnéeeef fnaec mmélkeanceﬂ@%&eahse@s@my fehBubde B152
assay cannot be co are K he results of the B109 assay on an equi nol ar

basi s si rléebtfhgl}%t enéy fd‘frtthﬁé FFBérgngcBEyPEY REL PR of 37 niﬁli’%t MR hVEFYher in

the B152 assay1yi @r@gﬁhﬁcyhea1511§ha|3d312¢5109eraﬂp@ mabriateted iwstht4i nester
pregnancy hCG The_actual nolar val ues of, t of orm are on tg:g order of

tenfol d | esSUFREASTROSBIPERBRTRAOTHCYRR 4R ?/ Fg?wt KR51PeSSORC R Rdve
chosen not thBn@Irygeaabgolluee WDl'}HflaZ]lMHddvee:sf afs t frepdmoeranad g zeke but

Pos val ces baPathitl by el oBFequ LB LS. SYF ol NOLIL UL IREPEY: | e

hCG val ues accor he "Char acteristics o
i nunol ogiOCahrm@glene@nHmtmcy@d k(m@can:ctd(a?r ddnzucteg2iuCobeegnanty I 993) :

25 V& hypot BS%%éﬁethaguEHeaﬁl\’\ngﬁ amsdm@ hed;ikat abeeaegemn@rw@rl ly

detect hCG r'soforns at opposing e hi's spectruny each prinmarily
r ecogni zi ngpaceidreta efiplesan lerté4 &Péﬁrﬁ‘m@dulté’s ipRef RN SIfYnGarmi Bf early

to later pregnancyhee, ™ gcyhar 4P indicated that the pregnancy

appeared troubled.

25
An antibody, designated B152, produced by the hybridoma cell

accorded ATCC Accession number HB-12467, generated against
a nicked form of hCG isoclated from a choriocarcinoma patient,
but not specific for nicked isoform hCG 1is able to
30 discriminate among carbohydrate variants of hCG. B1l52 is
specific for an early pregnancy associated molecular isoform
of hCG, which in the first four weeks of pregnancy 1is
measured at much higher guantities than the hCG standard
isoforms measured by the usual heterodimeric hCG assays
35 exemplified by a previously described Bl09 based assay.

Later in pregnancy, the B152 iscform declines and is lower



30 W& have retained the use of normal pregnancy hCG as the standard in
B152- B207* assay, despite its decreased affinity in this an&hﬁpg .
configuration. The reasons for this include the limted i r mghable
supply ofw§§ &opd ch was isolated 35 fromthe urine of a wiragHoeaast i ent) and
the -varia iPity in Q8 OCT 2003 WD 001 70094 rcrnrsoonsi 9~ 38 data which
woul d result frominvestigations using different standards. The .
consequences of this choice are that tHh® early pregnancy hCG i sof orms have-
mar kedl 'y increased inmunopotency over that of normal pregnan hence
their 5 noliar thaadt FEiees e PETSHTEY Mat-E E%PFR g 8%5@1%‘/&@@%5%9‘?% s

di fference jn Affdnighy sh@gour advantage by enploying a ratio of the nolar
results of two assays (B152 and B109). Either assay taken al one obscures
this change due to the wide excursion of hCG values which occur in nornma
pregnancy. {3 & hersntiadte docimmented tedodre ssiev Expeaigesten WEEAE38f or ns

t hroughout pregnancy. Skarulis et .al. .f , t cRsecent gay of both
i ntact hCG S8 F1asd s ??ti?%ﬁﬁziié?ﬁ&n%gggﬁégga%%%ggﬁypreggéﬁg ggrogressed
(Skarulis eftn aln. uh882¥tarkGind af- Cuetinventabn Pyl age gati h@t%rhﬂ@@/ §8el ectric
focusing pattern of .girculatin r,0 outy ; RE egnanc f opnd that in
early preg y?hﬁB}§ fﬁ%ﬁ @80qﬁgggﬁégﬁcgg?hoﬁéﬁﬁg &g?eﬁggidic. Thi s
fraction degreaseednt os|ssts fiolrgh falfhg F2eLME aflelgh fERéOF NFREFATERESt er
(Diaz-Cueto et al. 1996). In 20 contrast, Wde and Hobson found that the
hCG of early pregnancy was nore "choriocarcinoma-like" by virtue of its
greater biological activity than the hCG of normal pregnancy (Wde and
Hobson, 1987;. Fein et al., in a study which enployed gel filtration
determned that first trinmester hCG 25 was a | arger size than that of the
third trinmester. Treatnment with exogl ycosidases elimnated the size
differential, indicating that the first trimester hCG was nore highly

gl ycosylated (Fein et al. 1980). 30 The B152/8109 ratio in matched
serumurine sanples in the first and third trinmesters of pregnancy conpared
with hCG fromJAR cells. The B152/B109 ratio in serumis anal ogous to that
found in 35 matched urine sanples and undergoes a simlar change as
pregnancy progresses (Figure 5). The B152/B109 ratio in the WO 001 70094
39 8 DCT 20D3



PCf / USOO0Ii 3197 cell supernatant fromJ=3 cells (a choriocarcinoma derived
cell line) was simlar to that of early pregnancy. The B1§ 8/ BL0920(8t i os of
both serum and urine hCG 5 concentrations are significantly higher in the
first trirRpghmfopas conpared .o the third trinmester of nompeRluspBIanci es
(Table 2). Significant di ffer ences between serum and urine hCG
concentration ratios as well as log transforned ratios in early (5-6 weeks)
and |l ate (36-39 weeks) gestation 10 vere’ eval uat ed by paired t-tests (Table
3). In both the fi LSt and third 111 Rest S enUELRREY @%&%ﬁ%l 0s were
significantl 0%, T narcatT g tiat. ther e was:

preferential clearance of the Bl152-recogni zed isoforminto urine,
regardless c. the relative concentrations of the 15 two |so& F‘ms TABLE 2.

Anal ysi's of Ecampiesdsp1co aktRPdiesetom &Rt |’i"P Y348 | £5 PFe¥as third

trimesters of pregnancy. Meastl ks %ﬁshﬁdflﬁfﬁﬁﬁﬁy Pregnancy and Early

rati ot (11) =6. 650. 0001B152/ B109Serum t ( 23) =21 0000l og(ratioB152/ 8109) Uri
ne, 5 Pregnancy Loss

rati ot (11)=4.640.0007B152/8109Uri ne, t (15.7) =16. 850. 0001l og(ratioB152/8109)
0 0 OCT 2003 WD 00/ 70094 PCT/ US00/ 13197 40 TABLE 3. Analysis of the

B152/ Bl 09 r amiteedpetédpam vs urine in the first and third trinesters of

pregnancy. stati |5 Pajd edat fdenc weeksri nancy
Rat | ot(ll)% R85 Sho s EeE {?“1“1? A ]g(glonog(ratl 0152/ B ogéges 39
weeksRat i ot (b8s=3EFLL, 0608B2 521 B1DOERAD) BT UFT 0061 P8g(raPPEHEE578199) | n
urine: Sagim a3 LiemddR ra%ls@aaénéel & wegksuposio @nmaym rzﬁa’t&foemctlEa') t he
B152/ 3109 rati o vvas agai n between 2-8_and éi%bfreas d as gnanﬁy rogressed
(Figure 6), tsixdinsar begimnak - o%ser?/edajrn' mat Ut ala® ﬁé’eptel orms’ T ffect of
pregnancy 51@@%@ti@§ewéd’bary%speﬁt t Oe Ot niar, i abbesncokddl bhest be

represented by a linear i¢c_fungti Is C ng the
second orderCOﬁE’éR‘aﬁé?’é "ﬁ’ﬁy d‘& %hénggné‘%a?Pequaqgg%JBD goﬁgg %g?%ect of
time post Ejoteettegtent afi agtosi She #bnerrrapbapprbhe i &rensANCOMAGNbEel was
det erm% L0, the 1@@54 ﬁggepsern@a@an( 28] 45t o LAk HBEK, PAStrBpeet f ect)
were conpar €d°anong t he nor mal  pregnancy, ectopic pregnancy and sgont aneous
abortion popg aﬂ180m304<1ialgl ehgymmem@m@gswienﬁﬁ GG -valBFESUSE BoEKe

B109- B108* g @%@%aﬁ%@? aTBagHE el BEG- 4@ P WisaritiivRatied bekplegeapic
pregnancy and 1 ont aneous abortions from normnal regnanc %%fn 9{?01)
The ratio ofint H@O?rfogEﬂﬂaﬁéF;fléF‘ﬁéd F&Fu e iR Cen Hat %Labﬁr r(? A8 nor mal

pregnancy (RzQedLl8)imblewBvVel, aReishent I@@o@a&too@él Bi52£Ba08xnentt heé Iog of
that ratio discrimnated either of the anc rders fr om_nor

pr egnancy20 2G-cki&dgni fi cHift HeBEr ¥ of "ehY l?1eous PET one i e f’opl c
pregnanci es Q¢@ufitant Vimfsagnanrc wWes. av\éededmrumatiwmcbh whief frertelrlreemfn t he

ratio of th%jkfot%EEB Pgﬂgwxﬂkﬁ%&gu¥éégklv1ty in the urire in the

periovulatory surge of the menstrual cycle {0’ Connor J., et
al., 1995). Recent reports have confirmed the existence of
25 and documented the structure of a sulfated form of hCG.
produced in the pituitary (Birken, 8., et al., 19986b). There
is a pulsatile secretion of hCG in both men and non—preghant
women . {0dell, W. D.; Griffin, J., 198% and Odell, W. D.;
Griffin, J., 1987). The presence of a non-pregnancy
30 associated form of sulfated hCG of pituitary origin, peaking
at ovulation and perhaps persisting intoc the luteal phase,

could potentially interfere with the accurate estimation of

EPL.



WD 00/ 70D94 91 Q ~ DCT 2n3 PCT/ US00/ 13197 these two categories as conpar ed
controls, possibly a consequence of |ow stati st&gaﬁ%m
I 'Sof or s

to normal
However a
| evel s in
pr evi ous

significant difference was found between the Bl

nor mal. pregnancy and spont-aneous abortion. Thi §nds our 5
PAU™Y i n early pregnancy | oss, where dininished or absent |evels
of the E152 isoforns characterized an early pregnancy |oss (0" Connor et al.
1 998). TABLE 4. |VF patients: anal ysi £8f covariance of hCG i sof orns anong
a

normal pregnancy (np), ectopic preghancy and spontanequs abortég}p{ as
function olngpstatiared iEpsor@st e5mbChdiudEqpd and urine very 1y

AN

~ P AW el & GRCED @0 5 9. B0 QARONERE SBES |
( B109- 510351%“1%%9%%3’@%8 !i%"(é HocQde 0if) ¥ an ¥ L

~ vsabcr i on &ectopi cLo

(B152) / | 0g@roBacas018tenpinsPBadwacor t i GIF La&&e(leﬁgfséﬁﬁli; pSgForms

', ~26.990.

0061?)% Ve TaAGE! bie0Da E5t 9P dthan ANTOEA . modek enstihi fadawd der

pol ynom al Téde cient (or paraneter). "- ANCOVA nodel_ wt t

(1inear) ScepktifientmmunoRfsgdt 8YSREM| @ %Elgafas??cﬁdnﬁnaucnﬁ%r %o%lguﬂé

coeffici enkﬁb%\et Qgr N @8l zs@othated anpiaedisiens ieh fowssRLERNE h
no

di fferent

els ‘with different, nunber aof. ffi.cid e
meani ngf ul of- OB r virees|li ¥FEEBFHEe" 4 633538 %ﬁfgg?e%ﬁ Eg%gpﬁﬁgaﬁ]e

| east - squarC%mgggrilgigfl,Ouag@ﬁﬁox\/a'tﬁigakilves paf ter adjastsing ebregpanfyweek

ET). - Degree of freedom (dfl, df2), for_ F-t 18,2825 toheaumpdel with
only |inear &R -ci dteTand' (2 Bﬁf‘)'lfyorpraegrzrigglés:& %lst%ﬁ Both | inear .and 2nd
order cogf fisgir8Rts of 8neEl a20GDSWO00L 70093 PCTHIUSEDY BEIPFentration,

15

20

25

30

35

the pregnancy may be losT very early and be observed as only
a “chemical” pregnancy. These hCG isoforms may resemble the
torms of hCG produced irn some choriocarcinoma patients from
which the immunogen used to produce monoclonal antibody B152
was derived as described herein below. The iscforms resemble
those from trophoblastic disease not in terms of nicking or
intact peptide chains but likely in carbohydrate content.
The present invention deszcribes that the molar ratio of B152
to B109 epitopes are predictive of a successful pregnancy or
a loss. Three categories of pregnant patients were analyzed:
fa) normal pregnant womeo, (b) women who experience recurrent

abortions, (c¢) women undergoing embryo implantation.

It is possible to determine the hCG isoforms present in the
blood and urine of women who have a history of recurrent
spontaneous abortion and a similar analysis of women
undergoing embryo impiantation. The combined EPL and
spontaneous abortion rate in healthy populations is 31%.
Subjects who experience three consecutive Eecurrent
spontaneous abortions have a 32% risk of sustaining another
(Hill, J. A.; Anderson, D. J., 19290). In in vitre
fertilization IVF pregnancy, the loss rate is 70% with non-—
donor sperm and 50% whern donor sperm is used. Delineation
of pregnancies with a negative outcome from pregnancies with

a positive outcome can be based on differences in the

or der



92 HCG anal ysi s of trophobl astic di sease sanpl es Trophobl ast di sease serum
(17 sanples) and urine (28 sanples) were obtained fromp Be@g'§ W03t

t herapy and hence contained 5 | ow hCG | evels. Due to limted anmounts of
sanpl e al%voo{m &gse specimens were run at a 1:10 initi al pgfiasdohons. HCG

| evel s in"serumwere | ow. The highest hCG concentration in serumwas 202
frol/mM in the B152-B207* assay, with a correspondi ng value of 198 fnol/m
in the B109- B108* determination. Six of23 0 seventeen sanples in serum had
detectable levels, with 4/6. having a_higher value i.n th 122-820/* assay.
O the 15/ 28cpeshtiaeions il FANDI égGhbWég%*?‘?s 1&7'1% ﬁ‘éddﬁ?égé?gfge 'S in the
B152- B207* q?‘%a)mtgt‘ga/@ﬂo@ t/2@ 18109 BE@8tnassay, Iwi tkidihéohi ghpecim@s val ue
bei ng 20000 frol/mM in the B152- %é(??* assgil 15 an&ﬁ?]cgnfggl (lgifpthe
cor r espondi fgFoB109sBabBenak LAPPIEReEHthE RRATT Sanpl € si ze, no
statistical {.e3tpBRthtwapepRédIGED 0 horsadapaggbancieven in these
post-treatnent patients the B152/B109 ratio was >_1, which corresponds to
the early Ppregnancy hCG isoformratio. 20 The specinmen limtations

di scussed abue jpiecl udes our reaching any definitive conclusion on the

anal ysi s of "trophobl asti c di sease sanpl es. However it appears as might be
anti ci pat edMﬂEﬁM@E@E—Sé&M sensitive than 25 B109 assay in
detecting hGG i mrenonsacidswivt ywhs t benbt sedtend dupltdyd ngr | fBOof cells
trophobl asti c di sease patients, even after w/kgat peot £ Sr omatiganaohy of
First Wek ofxma@gsatidon IPREGHAMRY PBBIE™ 3¢ or der to determ ne whet her
the B152-BR07AY AS5aY ekCERENd ZiEfk eirers fior witob hO® asutile@ctivity

i munoreactivity in addition to the int I € SPEG RRSyer e
pool ed. FPLEGH RGeSl pRIDE™ *é‘:})cfaa?rﬁhésG%o |“{§\%€’§9E§L} ?}rfmupoassayy f the
fractions formiallsektéhe thar deteer i zeed f PN FLUCS ridvealPEH 85 Y h&t only
the intact h ol ecul of; hCG e t jt3. gave alsignaoébn.this
assay (See H njg-‘aé:f’ cger lWeregarrfo(-}h@cgg(s SB%HC?'&SOO,S 8\0 00/ 70094 _.

PC / US00/ 1318534 iower afol REuUIMAT snei e reRfneht Sty 18 By Ee
BLS2- 8207 . 358AY-, 1The {UE e dbehacanal ¥l gevasdnpassmathim oA nes
described in Figure 6 and was found to mié g negl |iqq\?gl erg?m{éb%&n to
over all hCGyswamer&get ity i ft5 #hese %8 i mens. ecul és recogni zed by
nonocl onal aptd bodys BirSZdJth Wikbemand pituitary extracts. In cider to
define the nature of the hCG 1soforns recogni zed by 8152, high resolution
gel filtration 10 columms of both pituitary extracts and postnenopausal
urine concengsatLes weidhdised [@ls) 88 wihk FBLidmBEeS f orR

pituitary extracts is t etermn S S+ v vea I- ggk@g nepasdfdcal |y
. hose whi ¢k BRI G sﬁ%&qedyfcﬁfcﬁjﬁe%'g%f ul i %%pi t ui ?;ré V\/ni%E
contai ns t hecemdd imehanbk ye itheaf egkyg opyedEnsyh6F nbies, A, *RFSERTSthd hFSH

as well as free subunifs gn 2 Tty Jrdmiek Ok tAWei pead snEa e
detected in bdt Sbojfolit els%ea&cgg{ég\?lgly one peak was detected in sinilar

studi es of pbegnamcinsréad TTHEERS dCed 49 @S PHEATEEPFRRFS 1Y t+1% o
pituitary, iﬁl%f AJA%%ﬁBn%EaBn£D@ody ATCC # HB-12467 an early pregnancy

25 associated molecular isoform of hCG (EPMI hCG). It has been

established that there is diminished hCG bicactivity
associated with EPL as compared tc early normal pregnancy
(Ho, H-H., et al., 1997;. Thus, diminished hCG biological
activity is a factor in EPL as a conseguence of a heretofore

30 unappreciated isoform of hCG - an early pregnancy assoclated

molecular isoform of hCG.

hCcG Urinarv Analvtes. Metabolites of hCG and hLH were

studied in a variety of states (Birken, S., et al., 19%6a).

35 One study indicated a 231% pregnancy loss (Zinaman, MJ, et



20 larger nolecule is pituitary hCG (70K) while the smaller sized nol ecul e
is hLH Since hLH is present .at 100x or so as conpared t-ogg taT 2688 hCG -
the apparent similar concentration of imuncreactivity indicates that B152
has redUCﬁﬁoﬁ‘%Freacti vity to hLH as conpared to hCG gpiyalsetvewse, both
hCG and h ccar in postnenopausal urine, again with much nore hLH t han
hCG and the B152 pattern is simlar to that of the pituitary extract. These
resul ts show that B152 is generally hG¥ specific except for cross. '
reactivity to hLH (as shown by standard. cross-reactjon_30_ studigs,i,n Table
1) and thatalis t29®ohykiike ea%%tﬁ#ia’l?’ycﬁtsecgo% ?f ‘&fhea%“‘r o{’gi ﬁgﬁ% tion as
well as to tpee'ri:ﬂcsptl%%abﬁsgﬁi 6hi BSGOhs£4 ( eIl iish ,a N.eslser egxpént of hLH)
since it dd&s Aot eact with the nmultit dﬁc f oéahecrorgl ¥81Qy%45%te%@i@90t ei ns
present in 1386)pi t GEt BF KR Weh o 89 go%? renopausa urine” except
for hCG or hltirelated fmkecukeaterud BoCtHe 2008cUABI0GH7G0SS ROTEBS00/ 13197
Descriptive statistical and graphical nethods angg4sed £Q. TRAYMASOf "serum
and uri neb sapgrnes PoAtRG? 2al' tR Bt eghanci €S to i dentify the
di stributi Oﬁe@ermt weemamt i eliadfy r ahal yteestior BRler 85618362 NO&Vels, B109
| evel s and B152/ 8109 ratio; b) ,be e i valiahid i thasl N delee to
8152/ B109 ra@neehiedachi iy Le60; aéﬁd E&‘jggbg?%% ‘?E%eu HE variabjlity in time
to 8152/ BL09y s atiwedlec! i thag dyudy 3céstgom 4n¢ stlefeoraBhars mBd miiel evel s.
The variability in the timng.of t AgseVeriiinshhenrati.g ek tdiese two
anal yt es 101%}‘%?/%%%“5?6‘ e ‘fe(rgibcean B:gessfés ?r%ome(v\hi ch to estimte the val ue of
t hese manketrso@s. bi ochem cal signatures of a viable third trinester fetus.
Conpari son of the assay profile of healthy normal pregnancies 15 to those
of unsuccessful pregnancies fromfailed |IVF inplantation '
non- par amet Brte iypot Hetks WiidSaF&ieaBres PFrt Egcg?bpﬁ?ﬂ%?‘?%%&gegtﬁanci es
in which thga§;52¢,aldq9 nati opdsd | £deduawt2d00day g dicfrépeheni rivdiEal t hy
normal and unsuccessful |VF pregnancies,; 2 P o of c@bo)
pregnanci escPhlopFeh £R 8‘1@%’%%9“? ati 8‘:5%%’11'% sgﬁ%ﬁ/ grd fromtirst
trimest ersnpxi SBiRNekSebssho dditbbesemtdat haahthickrst MAG. ahbC uRStfecessf ul
| VF pregnanci es. These hypot he C e 1865t ed andi f f ef gaceideimeen two
proporti onsPeESr %ﬂ:ﬁ’rﬂﬁté, 31'“(‘1:ofrhr)%<'§1%rig%rcfg)ofct week E%ﬁr\r}s week 25 9 - ¥\eek 13
vs. week 6, dweekmiRavsonsebke Searh webktiasg sanakdies piedifanci®s 1Y show a
roversal of Lng.B102 BAS LALI i) dhoshilyc el stegnans reaoatanal

[ a

unsuccessf uf*f ntatrons, respectively. The power analyses_apply to
an out cone defihedy &l the EEMARDEE) WNRER PPt BT égb\g%regf?i Spé‘d“a%% i nes by
1/3rd 1o Gir sl ik BRst &1 g xichumdanuelitratliohough T butivosee Bl d
necessari Ty provi (

e eaflier detection of pregnancy. failur h
reversal of urheaBf52ra8i09es at¥ & ‘F%ﬁccee?héye&faqﬂs S tézrloégs%a%gg??%’i ﬁ%nt |y

different fromthese:| ndivcakeod Lapeeti BDH pfhitthef mhec hattansubusbtoabeone of
B152/B109 ratio reversal as _a clinjcall ani_ngft may ker.,@f pLegRANCY
failure. WoHoOPYDROFRe fragment were RO Hea TR O

pregnancy cycles and the non-conceptive cycles. Table 1

25 summarizes the characteristics of immunometric assays

employed.

30

35



0 8 OCT 2003 PCT/US00/ 13197 Alternatively,
hypot heses. .can be recast as paranetric hypotheses by cons
events within the assay profile of h

-of

t he blochenlca
pregnanci egoamthossuccessf ul

the same two non- paranetric

Q% b@gz e t| m‘ng

pregnancies fromfailed 5 | \ﬂéwusplt/BIM'iatl ons:-

1) the time at which the B152/B109 ratio falls below 1.00 is no different

i n heal t hy: nor mal
t he B152/B109 ratio declines by 1/3rd f

and unsuccessf ul

| VF

regnanci es;
mfirst trinester

is no different.in health ormal _an ssful | VF
course, theZBBEEedive ﬁ %oP ﬁ%‘an gﬁ%???gg
clinicians may counsel thelr patlents Thus, it

| ogi sti ¢ nodel.for—t-hi-s—corponent—of the data aret-ysts—W
success as {lhgsagtco ::ingqstl Cc nmodelss cxlosenreheti®itist i
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Car bohydr at e conposition anal yses and ol i gosacchari de 25 branched chain
identifications. The MALDI TOF nmass spectronetric nethod gab geg@ﬁed to
confirm ol igosaccharide structures by using specific glyg sU8ds on the

gl ycopept{vggﬁn Pp determ ni ng the change in nol ecul ar waiceialso@s19he sugars
are digested o the gl ycopeptide. Only the 30 hCG beta COOH pepti de can be
expected to contain O-linked sugar noieties. These are of special interest
since it is thought that B152 has signPficant reaction with this region.
The structures of this reqgion can be deternined iﬂ_a___g,i_ml]|ar f ashi on usi ng
enzymes that; specifi¢gahhy rel ease O-fl¢rieed 35 glycans. The 0-1i nked
structures |has been previously examined using standard re¢ference pregnancy
hCG (Col e, {IB20A™ D 0 OCT 2003 WD i00/.70094 PCT/LIJS00/133197 48 et al.

1985) . The {Q-d4nked branched, chadd steupture are determned by a simlar
strategy uging the Dionex chromatogriaphic system as well |as specific

gl ycosi dasg®x3*t he CIEé@RPRARBI _al vcopepti des and Mass Spdctronetry. In one
5 study (E t, M I 99[7)gs t .2 techniques jwere used to

el uci dat egt tﬁe‘l%gaar bohy %r&'gt ggggr%eétt%r esi%iﬂcll%ﬁseri es hCG prleparati ons
(standard Jrd4atery prégaausythCce and| tbtpared themto thd structures of

pati ent sanplés such as C5 which was the i nmmunogen enpl.oyed to generate
anti body 10--B132.nét vaditated) t haE.CExnt ArkRd figni¥ittahery MSF& nono
and tri-antgnn ré’nd.( 2X,dPNg aRdp 3% t ks StHaetdates coltanfrhemé&fk pr epar at i ons)
on the N-Ashi Tesidues. I't was also found that iar:,mrgut etr,.aiggctl]ﬁgi deg
structur &8 weid gt hEnhicBtESor t &% ARPS pBpt i deP Sefi e Fesidués in the
choriocarci%Fgﬁgéﬂgggéuyéyaﬂhtﬁ pasghante. CR preparations. Biol ogica
activity and Metabolic clearance of hCG isoforns. Biological activity is a
function both of nolecular structure and half-life in the circul ation,

whi ch can bepi nfdseneedi hyi 23 estohizct miekedl hEGatibonsnoh erpotfythcatide/ sialic
acid content of the qglycoprotein hor € ngi bl e for
t he changess-'}‘if“rfcééaﬁ%o%‘(ﬁ’glgc ’r’??trﬁ?un&%3?23?@&%%&?&8%?2?5% JtgtEt:§9r)o_ughout

p- egnancys &icigstdizilonr shghalndmesisdresrancet tHe a9%6deprBr FRETfiftlenced
by the pl of the 25 i dothegcer CQeRh NIRMGE Gfn some
carbohydrat%.S?Eﬁgénlgg?ségé?%g% e ?% gggnﬁﬁgeboth recept of 5% di ng, and
bi ol ogi cal achiecty im Wbt eueshanicy éndeEPlo dELEFRThe PR, ehetiiSm of

action, to jﬁ;‘gfg#geqj}larngﬁeg%@jeg)i-,,rgyirgg,_l@nax rgealalty afsduet measasedwel | as
rel ative poteéency signal 3

transduction along with .n vi o] ivity
det er ni nant enabigheds ci rekiiietioly RaFP | FRe. Jéicl}g:]eé]sc,e i ﬁgfiudly%ég%:l :%fr ance
rates, ap@ Qg%éggg%h QI BU52r b1 saftoiems BPLearand sucwedspubgpargnancy,
X

hCG from thi trimester pregnancy, and.the ref. n i
prepar ati onthere 127 55 h&é geg %oS?aV}&BQ orlll&%g(élg W Wiy Hte.

There was, however, a clear difference between the hLH

associated analytes in the control population (non-conceptive
cycles) and the normal pregnancy group. Virtually all of the
25 non-pregnancy cycles expressed hLH free beta subunit and hLH
beta core fragment while only a third of the conceptive
cycles had detectable levels of either analyte. Intact hLH

proved to be a minor corstituent of the hLH profile in both

groups.

30
These findings demonstrate both the necessity of measuring

‘hCG beta core fragment in the detection of EPL, and alsc of
making sure that the hCG beta core assay does not cross-
react with beta core hLH, which is demonstrated to be present
35 in that part of the lutezl phase where EPL measurements are

performed. The data is summarized in Figure 2.



49 Exanple 3: B152 and B15l PCT/US00/ 13197 i mmunoreactivity in non
t rophobl asti ¢ nmalignancy. Wth the exception of trophobl aﬁgl gﬁii ?@gse and
testicular cancer, hCGis expressed in the blood of about®20 f patients

wth all pes of cancer (Hussa, R 0., 1987). HCGXeioeRse fragnent
in the urﬁh@%@%‘ya significantly higher |evel of expr egsc,il' on, especially in

gynecol ogi cal malignancy. Since the B152 anti body was developed to a form
of hCG produced in a malignancy, it wa83of. interest to 10 exam ne the 7
expression. of B152 and ni cked hCG i munoreactivity (B151] in. .

non- t r ophobbast i st ned I Erenicis i sSANEST BeA§PYRed| BB and I T ™ @er®Pedf r om nen

under goi ng Cﬂ‘ae{f{ﬁ@e(r PYef OLoPROSLAES68068E O6 ¥OTEB bebdavar ramozancer
were eval uated for the expression of hCG jsofornms.in plcai%? ;ag}aiain uri ne.
e

It is signitsetmt &halvehs pAest hPe tBENYEFS BESTRERN fifu ity is

found in the &@Qdanﬁﬂfb WriohBs0f PROSicle mareebnpasienisrd revalstaedes when
there is no?‘u det ect’e

ct’ed by B109-B108*. In ovarian can [
eval uat edd bher@ﬁ@%f@é‘ﬁcea%?lﬁﬁ(eanﬁch n®t H& b o%,%ee’gg% grg)tdf%% t he ‘
absence of botH RIPP sl BIM2 i(mEWBOreacdimidly. pMeibHerdatet he alfdee groups
denonstrated the presence of hCG .inmunoreactivity, whan,the standand
pregnancy de#?oEHM e RsdRY YRS effpl o?/eérdt.eoﬁ%tecﬁ sbol)'{:gass&r}} % to find that
ni cked hCG »phel exist encerahethiash veludseepretdramebhad By os esfaTlarss

i nvestigators,. can be found and. rel] eagli6daLBr8achédi asid i ng.
Experi ment af S P 3RS it r?g‘tehlélg%%hr%%p%\?eﬁese st ﬁngs? a poEfglgAnti ally

i nportantonem3Dasi gpxablivias observed in the urine of wonen early in
pregnancy, namely an epitope of a formof hCG which may indicate the |ikely
success of carrying a pregnancy. Likew se, absence of this signal. my

i ndi cat e t hatgERIratiid daseriningric8nEpystaPIFEdaCy &t f‘féaﬁsTi"F;Lg‘égWhoﬁer of
envi ronrmnt@%;g@&im B5idHaki Mn i B bigk abrred99p)clandifsefir eluent |y used

as an WO 0094 50 Q ~ ACT 20Q .PCT/ UsSQQ/ 97 .epi.depipl ogi rker of
exposure, tRBef NAERAY BFCFRRC %5 1B IS g‘dég%a"ﬁo%é?fg}’ﬂt%‘g’}’f‘?%‘%m

monitoriRg the safety of the environment. In addition, this assay

facilitates increasing the success. rate of |VE inf I 1diti YRl B9 @RE, Si nce 5
t he predictFoe % e%fftetcﬁ@ﬂ%ﬁf éss’urﬁeﬁgl@sf"‘é’%nrﬁ\{r\g{ﬁf&#appgl y }Endi cate
successful appeoathes:idlesori bethherei angs time ne¥areand!i ofpliefel 3P

ni que. i sof STHE: BFHLE ERAE oF e barBt aroed T or et 1o Fogs ook of
pregnancy atndtact hCG assay. In the free beta subunit of hCG assay,
20 there is a significant group effect but no time trena. In
both the hCG beta core fragment measurement and the B152
measurement, both the hormone levels and the time trend from
LMP were significantly different between the EPL and
pregnancy groups. This study produced several important
25 findings. It defined the spectrum of analytes which in both
early pregnancy and EPL, thereby resolving the issue of which
hCG analytes to measure in epidemiological studies in which
EPL is the end point determination. More importantly, it
illustrated for the first time that there are significant
30 differences both in the pattern of analytes and the time
course of their appearance between early normal pregnancy and
EPL. This observation facilitates very early prediction of
a distressed pregnancy by urinary hCG measurements at a time

which would permit therapeutic intervention.
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10 then rapidly decline as pregnancy progresses. Based on properties of the
i munoassay system it is hypothesized that these hCG isoforns Ir ﬂie
hyper gl ycosyl ated. This is a striking observation never r@p‘%rﬂ@ﬂ% -
suspected earlier. Carbohydrate analyses (Elliot, M, 19 trate
that 5 1¥HBE%®%pl oyed as i mmunogen for antibody B152, g‘éﬁ’?ﬁ?ﬁ?@?m tines
t he nonoantennary content and three tines the triantennary content of :
branch chain sugars as conpared to the 3@R series of natural pregnancy

urinary hCG 1In addition, the Olinked carbohydrates are nostl.) ‘
t et r asacchaninflenb pet eaidriofy 20 di Ehexdral LPLmSnorEligs g&r-edto-tR-t 27 hCG
(CR 127 h?ﬁﬁﬁ_%%%#@ﬁ&reparati on, the third international hCG
st andard, prepared by Canfield and Birken twenty
years ago but still in use today)(Birken, S., et al., 1991a). B152

recogni zes (5_hCG I t ban 125 cnisc kesk &Rl 28 rhE€G bracgortuninkey] CR 127
ket R e R ‘

hCG (Birken, . In addition, JAR cell .t i own to
cont ai n a 5sihgid, arp B 1ot b®RY dCRCELREREF TR | b&‘\%\/a)sé% o&n%? t%e%@

recogni zed %Eggggﬂ pLd afn teet BRo eiaed YagWaggnartyutsoflor g inariende-hy
: e

pr egnanci es observation that the 30 hCG isofqrm,p doQYay cells
in culture OBTH2O8166 PR BY FPLtRTHi 1T I t%ea%ogrnoﬁnrgg F]%ggggl ?/Qp?eggﬁancy
hCG i sof or ng,.54pPEy t $rchechypariirsks titatlet heS predegriohodf i# t §petef hCG
with a particular glycoesyl atiqn pattern i r uishd g i@y @ veapl e
pregnancy. PHIegEPEosy %%@Bgatté"‘rsr?aslsain%tﬁ%ﬁﬁract eristic of the hCG
of later fif QAAMACYe tolb8 HHRRRA3-WO2067BDI2 FTTHISHDES19PYE1OR Yari et y
of pregnancy dj sorders . are t.es Le. ONg;E5ALLIQF Y Oft pald entsugenaksts of
those woren o SExFEFFande %h%itb%%l_r_atoe B Lo x?bor?ti ons. . Even.in
popul at i ons nwirt-m irtcekndWi® i t PR 134 a5 obF@mstne heRL 61 aPTPREE2 bt °Br gnancy
loss 5 is 32% ((ER~ ARG AL VrdECeaRyZede BPpard ii@nyefMiced wAth]., et
al., 1988). Phte & Q%ﬁl eg{%ﬁren raﬂborti on.increases with, the Qgg@g& of
spont aneous labart | o resgyeyerided 5P 1R OFas S SPdacKi'nG an o n€i dence of 32~
after thr %%%%ityefQQOEBgm {ddidrms) ofAlatandphAadeasey, D..J.,
1990y. Probable causes of recurrent spontaneous abortion, conprising
genetic, infectious, hornonal inbalance, or immnologic factors can be

est abl i shed {d Ha88S abharop0% petiadd spaiitranebysprdfds 6h3pIseRA ME®0+0 of
sponta-~ec~~s abortions with a_conpl et i I aywegyr.rviese
facts,. takeﬂ%‘b‘?j%’i“f?er‘%star?uﬁofeﬁgr*fjg gé}‘aﬁ?ﬁé ?E% t hat Cﬁ]e, ad&;{ ni stration
of exogenoussdCETAArbeeapl efddcteiazd bheedpyn iRPAMCBELsAWFPHE $1 Hory of
recurrent_spont aneoys rii. Uenhy, gPpo-Bigls Fagsrharson Rmdenlyl994;
Har ri son,zi.gggeﬁ%)h%l%gﬁé’éﬁgag%rt to the hypothesis that a .. ___

di sproporti onsdce ipteducht@reseryt he e iNFSPERELRGE F SRS bf SRESES early
pregnancy is ang}g%ggagacg@gzmz@m,h ear kyspr 3ikeliynisealsitass & wald as in
spont aneous BoBFYi 8R. A second category incl udes.v\/o?ene UL_.rlgigl‘ e o ryo
transfer. 25catiegwdsateepestinfofide-se *YhPEPHet Bdvant ages: The
patients Uﬂdg{g%-mj tRLSHREREGHIE® W€ uteld tinedbed wsbhver UenigGked
preparations, naking nmeasurenent of hCG.i.sqf or e Aand deshisi wei &l nce
all hCG foknkCeerpte PPoRYE esé%‘?yBRﬁorllaeﬁgr gansir%r}(yﬁa} ected h

prepar at i onsy; SRE@Ndfotits t her opyuor t whiltly 38heo AdARt oRSERE R%F e BAT t he
isoforms fromday, 9 of a successful g Yrodthied Stbhes abil idhe to

obt ai n | ar ge9¥®f tHeY e ué?ﬁ%e b %Uﬁ%? t%e%ceré?l y reegnancy i sof orms . t o

det erm ne thlﬁ}bfmcsxﬁéucmheesslﬂ)uashﬁysidﬁteeqﬁ@bnahég |55y FPRMRE to 70s
in this popul atipn, the.l : e defi-ped 38a:aScdueite hackrefnahey
essential hCEEPEbEbFmY ehccg’sgzﬁsz%zf%%y B152 or p%ug to other causes. Conparison
of early poegnanciesforms measured by the B109 assay (O Connor et al.

1998} . Prior to development of the new immunometric assay
system described in this report, it was not possible to
readily discern the changes in hCG isoforms from very early
pregnancy to mid pregnancy. The only available procedure for
35 examining these changes was isoelectric focusing of every

patient specimen followed by immunoassay of every focused



-WD 00/ 70094 52 a o ~~T 2003 PCT/US00/ 13197 in popul ati ons of wonen :: ot
undergoing in vitrc fertilization.procedures wth those L.G‘Bdgggc?mg enbr.yo
i mp_ant ation can,..thus, assess-whether pregnancy |oss ‘situa=i present .
simlar orwgiowog;“ent pa=terns of hCG isofor-a during the gieeHs: "he' o
mechani sr.,.”0Of pregnancy loss i.-. the general population as conpared ~:ith
the much higher rate of enmbryo |'oss in |Vc progranms may be different.
Additvcnal Iy, it has been éstablished tBat the hCG produced in
choriocarcinoma has differences in_carbohydrate struct ures, 1%(?] i h@_c.i d
content 10 afwhdsiiohogBenvemct wilty ¢ od 103 AantF 1o 5scA; B 7 1981 " l I i ot ,
M, et al., }897. .HissarcRiedts rt}&BFL.telﬁbQQﬁeﬁmﬂ heeBibd r @60 BugId

B152- B2~' * assays I ncorpora=a nmonocl opal .anti ies.rais i n

i munogen desiald¢ f|?=‘§|’=*’rﬁjc‘f’mlblrcikbc't’élr&Fr":\o‘f‘Pef‘}ah stgjgcf“}‘rgﬁjs %}?nﬁes%gvgg‘ﬁ%‘g}gegr om
patients 15 %t hhgeshabbppalats opbobt bss i tndivskalsesialbrdecitdo idettéweni ne
whet her the above assays recognjze the h pr.adu LRol:hese (‘Tg:rgg-tg ons

Vi th greaterreemsiat vFP?aﬁndAnge?E?ciwfey%alﬁl&doﬁggsgﬁg based “on the hCG c=
nor mal pregnanGyre &5 itheapparent | ¢pihepaaseihgr mehsuhds wikrlREFHGNFE
testicul ar and ovarian 2Q cancer.. There ew;repasls. of ghapgesHef

car bohydr at ef®ont EﬁF%BPyaﬁﬁf?el éjt-lgd‘%nﬁgggf?%é d.lill'l’si ng pregnangy. Blithe and
col | eagues s sk gl ey laltehia suimgriurec-of HEG AMYSeI25 - c &b oFidat®

content differs from_that_-qf wi.t.hi n agddit iveral aad drate
A ssotbay

ant ennae and*{todR Fe carb ~free al’pha becones increasingly
conpl ex i Dot esast DFitpr evbranctes &l hi girforent &aungs priegridifcy Prfoceeds.

It has also heen ted thatii' 12ne.quapsi trcofwa30 {sebseednereased in
both hCG andg?%“fé%e)‘o‘% *%ﬂ"a T

. a as pregnancy proceeded (Skarulis G t al.,
1992; . Thus, chdmiddareiapug PatHdntagas has &%Fhafé‘b%t%nt“&ﬁa%%%?%“ii ty of
car bohydr at e, of  BCGa" A JtRa nal fltd SabEhfdcatdovmrarenti rmmosogacalraat a
usi ng the B152 nonocl onal _ antj hody, 35.inplies a, progressi [ er

car bohydr at e (Bbht@Ht Surdhy 19% ‘00 oﬁ%?eﬁnﬁ%‘fl%{)%ﬁéP%ﬁl/ E%b%l 3197
pregnancyisSkase &iige betito XX dedgioor’ suBikichkeddidf ohyar tbesphesebe
involved in the epitope.recogni.zed b v oFt oS aicvwabl gyddiat dhe

car bohydr at e™et¢T%t TPEEL §f %tyﬁinﬁshere T%Sr’lg}n%% %g ght égle n-a different
pattern fromifieed Stddmked fyytanseasedi BvinsyBRtiRE dRdaEdVEehgulle

(Skarulis, - £t ; ;p%?q Bldit.he, 1P chmpagfsod | @8cnRebé ,nd®P96) . Data
frem Skarul i 8¢ toéfl .mﬁjﬁﬂ(%lc te aat ‘heterodicrrglrji ¢ hCG may. contain adéjéti onal

fucose but dpomotl prradréecdat 8DPHAECRRFSNPRR FSHGHanty Re& HBEHRRT
Pyper gl ycg%kgégg%fasti%?%_ff kge 101 ahih biGhhehnst wd By dictatredethit t he
forns of _ urihg EPL I'ikely differ in biol %gl ng S‘CCH Vit acf rrniéggse hCG
i sof orms in thedesist $UPPRéGnandl GSCEHEPTH the U dEnEPd O . Cr?%e N
in preparation C5 (a form of hCG produced from a single
patient with choriocarcinoma) has a 100% tetrasaccharide core
on the COOH-terminal region of the beta subunit. Normal mid
25 pregnancy hCG has only 10-20% of this structure (Elliott et
~al. 1997). These observations, plus our own determination
| that the hCG synthesized by-the JAR choriocarcinoma cell line
provides a B152/B109 isciorm ratio similar to that observed
in early pregnancy, leads us to the conclusion that in very
30 early pregnancy, the developing trophoblast secretes an

isoform of hCG which resembles that produced in

choriocarcinoma.

We have also tested recognition of pituitary hCG since its
35 N-Asn carbohydrates differ somewhat from those of placental

hCG, bearing a closer resemblance to those of hiH which have



15 vitro bi oassay enployed in those studies are unsuitable for Iarge scal e
studies and are not as reliable as the i mnunoassavs descp

Furthernore, it is I'i kely that i-n vivo assays may give di ferent results
since in WQMWOMI in vivo assays sonetines give conpl et ECJUSIMEH at e 20
results. In this case, ..”. civo and clearance assays are npst inportant in
order to identify whether the hCG isofoygrs are truly mare potent ‘in the -
whol e aninal and to identify the reasons for the increased potency. Thus in

vitro and i poyhVve:bi Qacldivi bhe@ssiofssthegeatpy iegeansy a.'LS.Of1®I96$ ofhehCG ar e
25 highly significant. Car bohgdr ate _differ en accept e

expl anati on SPEPOREAFAEE oSS TRATBIDI 6gi d&iE tkb uﬁ)‘lwag Pt sUch as
the forns o@geﬁyegrpyhcmmsous:tspyﬂliesomt ERhcéHB15H.dild noet rabognBHe | 997) .
Vari ous 'studi es

Toor St ant gy puseeak etk (i Bpagnsed Botiiel dicdieart oy HRELORAD, R

Thot akur as NcgR (E‘etguﬁé , 31,9991 fS2lredlcenskin  NI-AAN etecazlgnlt19@3)ar¢tave
shown that sialic.aci dlfferene r iQn.. 5

het er ogenei W&Ht b¥ol 68 E&F S |%V|sct %eg’:@ %)églcngﬂg%t g?ngeﬁﬁég%% Y003 wo
00/ 70094 PChNBSESk &3 1%at59phorhomes. amdesdigﬁwdﬁés1ﬁaﬁe~aﬂ§opeeﬁm$¢%@d t he
dogma that Lo viiro % U Gl f&t nﬁ%gceﬂ yoeiﬂ]téteceeeeﬁgaeat@sults
fromin vive®§ uames cause of tere nmet'abolic clearance rates in the -
latter studoesth¥h(8, ambieemcisdine Jtmofe thEghPYt 3PSl yilat%ed] forms of
gonadotrqpi ns are nore biopotent in the whole animal because of prol onged
circulating half-lives. The sanme nol ecul es may appear |ess potent in in
vitro assay&xgmpleo2gr eat H13/BH0S) RatigsPerdhehatFRomangy OIcPHScont ent .
Hoer mann et al . Hoer mann, R, et aI 1997) dermnstrat ed th 10 excl usi on
ef many of QB LGitas : e = eth% hus,
p=ol ongi ng b%bhaﬁé{:f'| ives. The pl pattern of normal pr egna”“cy as vveII as
trophobl astic cancer hCGin serumis guite different fromthat of urine.
Since thé3studi es described herein indicate that EPL hCG isoforns 15 have
reduced in whir @ehizaliogi edhcaatiytiynst b shténdsaforannot be3erprmahed
solely by what is _known .of biol cal acgtivi a i a nt .
Early pregnREEJREGY orthé 1S e%%“gfﬁ‘l%zed ygémr"{g%%ongrl%%ntl %%yﬁ' %Eggﬁ%@ be
nmor e pot ent pemrivdve -IMP)viwdrne ofterolmedjcdly havé - Lnhenoheyrhayashansdi spl ay
20 '”Creasej %tag”ééotl aé}&d%%b'goglg& the ERECBEAL,ES Y€l dhe Thise PBYgbE
explained b ypér gl ycosyl ate orm of hCG which is not hypersi ayI at ed.
In this ¢dsef hiie cemcr%ntsr@@apnpottu@hfiﬁﬁﬂrﬂ ﬁétﬂﬁlﬁﬁ ol VTR At CALaERAY

hal f-1ife of, gtgPi&eﬁa%Ige Phnd AR Rfsch GG WhE Chrakse Basaincreasedlip vi tro
bi oacti vi ty D agnosi s of Gestatignal Trophgobl oast Di seas

An i npor t antsPagpFieatiosn ftﬁe thee B183 mekely T3 &St it PB108SPF 8RS hCG

i soform rati-asanal s Sfideshiakegdrbeest inabave dacd rast ke r\aerly_s eartye( and
facile) diagnosis of gestational 30 trophaobl ast. di seas

gest at i onal “PEERKEMADI kAT FRePhde "ORSr i D citho llo?e rT1"p‘c"fat Tform
mol e. | n a30mahgpr egnaneyforivnecdnasne ofs aiﬁéljrmreﬁy ofreédrweedsmos . soTbias of
hCG rapi dl y dg%hgagﬁgr lr81¥ent uaI I dglv:e;gt ng%ﬁl%l ?est gt Q,F@A_k rophopkast

di sease i nclFd a7 citRorfa or ormnol e, eratiois
initially hipghgnatdan theundtic of B152/B109 isoforms ranged between 6.2

and 1.3, indicating a predominance of the B152 isoformi{s} in

early pregnancy. During the 10 to 12 week period, the ratio

30 ranged from 1 - 0.2, indicating that an inversion in hCG
isoform content is occurring as pregnancy progresses. This
decline in the ratio continues, ranging from 0.54 - 0.08 in
the 15 - 18 week period and reaching an inflection point at
29 weeks. At that time, the ratio reached a value of around

35 0.06 after which the ratio displayed a rise tc a range of 0.2
- 0.07 in the 37 - 39.5 weeks of gestation time period.



0 ~ CCT 2~~3 WD 001 70094 PCT/ US00/ 13197 55 in normal pregnancy, but does
not dimnish during the course of the apparent pregnancy. ThIS appr oach
provides a highly sensitive and specific diagnostic'narke g&ﬂational
trophobl agf, giagase. 5 Qther pregnancy disorders in mhlcmch@gmhgﬁels are
abnornally‘%lgh or abnormally | ow include Down's syndrone er other
aneupl oi d pregnanci es, ectopic pregnancy, preeclanpsia, and infra-uterine
growt h retardation. Because the :~CG pridduction 10 in these ccnditions is -

ct~ar.titatively abnormal conpared with nornal egnancy, _an a: ~ere ratio
of the hCG BsetbsniceHeanplyess bynmbed e%+t“yl%€:é FSot®F nf EANH BIYY (1 at e

hCG i sof orm..¢ap QSthEQCE&:onJ haisa ‘émﬁfdjlbfﬁdelrs@fomwrbﬁmalysegrésﬁélﬂﬁi B109)

further prOV|ges a nmethod fcr dla nosi n regnancy dlsor
gest at i onal mpEepRebl HCi SoBsEN? %ﬁt éti %Ef“ MERodE Hor ¥ Iﬁ{éél IH

non- ni cked r@g:g;kﬁplll@é@cyaftrl@rrttna—@iﬂ p&@m)at tha sdcditGo20ewasodsled as a

standard i bot h assays i.rke tuit

i sol at ed éswéésd%ﬁ%d(fmor &ec’r‘f)et i@@G%B%ggéslgg‘ lt . raek%ggggé}ﬁaw ng
extra sugargngmeaelbnhpwﬁhﬁ}dﬂrﬂma§2®ambehydrbasednnnnuha§,mpdﬁﬂfled =romt he
urine of a choriocarcinoma patient (Elliott et al. 1997), was 25 supplied
by Dr. Laurence Cole (Yale University School of Medicine). Although the CS

i munogen used igdh@xicvel ofnent 0éEBIG2 antieBouyenaRt 106E tieckBHHCG

isoform (i.e. had cl eavages | qtﬁp 9k zh 2 the b
subunlt)(théSBE?Fﬁoﬂﬁaﬁ”%‘nogﬁ&%ggrpﬁgégggbﬁf %%rgﬁlngﬁeﬁlcﬁgﬁ hCG 30
(O Connorioetbabluk898juatieis@re seft almuitl uPPond Rt Siditchi CREY hers

pituitary hCGand,Cs vepeoUserhd i Pl Char apkerizal bopay nchXoassays.
Hor none conceén ra fons € 1 niti st ock st andar ds S%J tlons 35 wer

determined by apdmeazed dvwahbl ydies. TeSWFB0/°20082% 56 A ARF Y ~ éﬁbt?

assay- "Rw%hu9m§1Q¥Wb3993 EﬁHééE@K&Jﬁﬂﬁﬁhéﬂﬂbﬂnﬂhauhypmyglgsedylate@e
construction and vali atloncgﬁﬁbhe B109- B10

has e I
descr- ' wed i6P&eRReris snEpn ?refjhlth?Qgéf fhsa§15§=%fg7*%%sgay has
al so beeQ5cg@ga@anLZede(Onﬁbmmb—léﬂeﬁjflﬁéﬁﬁbnlmaﬂter assaypsnagr BCoer f or ned

i (h aslig, = iodi{1call on o cane publLshed procetice, Reccapiipe a-a

i body was aEQSrBEBu% %%‘ﬁbwﬁs gF M CF o plates (I:rmulon |V,

Dynat ech, Chanfriolby 1e¥s) than those recorded in the assay. For this
reason we have chosen not to analyze absolute molar
quantities of the two analytes but only the ratio of the two

20 measurements.

Even in normal pregnancy, the hCG values obtained vary widely
according to the characteristics of the immunological
~ reagents employed ({Cole and Kardana, 1952; Cole et al. 1993).
25 We hypothesize that the two assays described in this repoxrt
primarily detect hCG isoforms at opposing ends of this
spectrum, each primarily recognizing a subset of closely
related molecules in the continuum of early to later
pregnancy hCG molecular forms.
30
We have retained the use of normal pregnancy hCG as the
‘standard in B152-B207* assay, despite its decreased affinity
in this antibody configuration. The reasons for this include
the limited and unrenewable supply of C5 (which was isolated

35 from the urine of a single patient) and the wvariability in



10 by incubati ng a 5 ug/ me solution (B109-B108" assay) or 25 ng/m sol ution
(B152-B2_-7* -assay) in coating buffer (0.2 M bicar bonat d} § pﬂl{:% 3 over ni ght
at 4 C. The coating antibody sol ution was aspirated, the plates washed

- ash S?{é’ﬁd@@é 0.9% Nadl, 0.05% Tween 27) and bl ockedpwrmlg,]@mg% sol ution
of 15 BS éWIth 0. 1%sod| um azide. Followng i.”.cubation with the
BSA solution (mnim-.:m3 hours at roomter;, perature) the bl ocking
sol ution was renoved, the wells again ¥hshed with wash sol ution and 20G
m /well of the appropriate hCG standards were added i~ pho ga € uffer B
. ?BS wi th Glalss M0ishviRelgarmmlyl oBoMm APERSTI S YR o di® ul%“azu % fter
over ni ght incubatien attye Goddeguydri=as cymr'em&gatttmasaplazae ethanhdthashed.

The 200mL (50, 000 cpm 100, 00 p cf =="1- beI i body \was.added to
tY: e wel | s &afilsh WEETRG5Yn gﬁgug?‘@%o?r&? %g k%%‘#)eqt Facer was
aspirated, jheirRipatescyashed 2Hatwiotth nmmhlspremmmy tetrel inedioei dbakrwel | s
placed in glass tubes and the radioa deferm ned.in.a Pagkasd Cobra
ganma couht®tt AN e S 8 Er r%‘ﬁ%d%%if%%% %rg{él gﬂon from a snoot hed
spline trangsy MAkiferentet ire afaftia gl s cuB0aduan aHp Ras aeLeyYdP8rdd frozen
at -20 C prior, to assa e axtr uges s¢Ek sanrpbepH mayohnterfere
with antib W 1 %é/rﬁO%'acraﬁ”lse%é‘)£ \?’.%ta Lustggvm'thl.OM“TriséHQO
50ul/ M urigigHeri essép malsmtmcmﬁ‘é thial chgRasue nt? Hd'S ¥4

7-7.4 (0 Connor &t Alye h888Ya14dd ra ASs A3 Yar hathal ¥esgiidhdyor be~h
assays, i nt6r assay variation was 12% for B109-B108* and 13= for B152-B207*
assays. Bensitivity ~ 0 QCT 2003 WD 00/ 70094 PCT/ US00/ 13197 57 (I east

det ect abl e fgse: s dafidebaneh2ed Et@aréagl«z@r@mjeisbmat 01CG i tbrfusol / :
for the BLO9-B108* assay and 2.2 frnol/m for - ?‘@/fu% Rat i ents

sanpl es Ur i HEraisés PFFBRRTUR paff&ﬁtlésmﬁtea]a OPP fFB?n L 'e. They
i ncl uded SQEH}h?é}ﬁ:OL@f afert | ardot=1EG raanpealcfo gest diriepndletages b @19, 1 weeks

fromET- enbryo trapsfer 10 ecto ) Cpreqna gest atiqyal, age
2.3-9 weeks)? ?ﬁfp ‘%)]F SD 1%631%%’& n(%lééé%uwso%as& ng the range

0.6 to 519 meek-duamn EY alSormvefsttllgetmogrrﬁ:mprlégwéﬁ@r&ﬁ He® SEpi%es
throughout t regna I mf&r@n% Colgo £ herss were
ob~ai ned fr%%ﬁeﬁr %{%I rpilﬂég‘? pral%t ?é%ogﬁp%gbcol I aboratl ﬁg sl|10| ans at

Col unbi a Prisbgaely arawdineal, GeneethptPREf PHothe IFF‘?O%)

seruni urine, s dﬁg&@ eSTMQ”HJL@clBhr gbcfardd t@ng!etv.ﬁletrtéﬁ Itﬁl(fm:@l%) tlamst ers
wer e provi de Amalia Kelly at CPMC. Tro hcgl ast dlﬁ%ﬁe serym (n=17)

and urine (mZS’-)hesa;ﬁ'ﬂBIlég verigeshesi nd9t 7+ o ar® bt 'ver e col | ect ed
by Dr. Eﬁ'WS’n@PA’!@ndﬁlé@%ﬂdﬂgﬂ&s@aﬁ Hespidt athat onben, hch) ofAldasipeci men
collection protocols were approyed.by the appr At t Revi ew
Board. 25 St’%??%ari%yalwa}@na‘ﬂfs% %8?)}8%%59“?@%%@%% onbey ‘gﬁ{ﬂ&eu gfr@és

transf or nedgf@éﬁ&neubabgﬁway\earcam&eﬂz thadesbe i 1E6 tofe noatali bn%tmimcnét ween

t he change in.ratio,a unc of tational age,i e
pregnancy. AVH3% r 80%¢ ?'lf)ggfm(/vagbgzéd t%eezlvrgl %}gtselit eg?e:}atrg?dadr@lhl P bce}t ween
mat ched seretﬁpwgdadjrgeriefhtd)tn@tmorr adtozrnines] yas étréév‘aﬂr&ﬁ%‘é@(,&@\/& was
used to deseribe, (e, (L adhysteile clalionshi Ri6l hanganeryshugees

Spon

ectopic e‘é?t%ncy aneous abortion to those of nor rrgl pr egnancy 35
Treatment with exoglycosidases eliminated

differential, indicating that the first trimester hCG was

more highly glycosylated (Fein et al. 18807 .

30 The B152/B109 ratio in matched serum/urine samples in the

first and third trimesters of pregnancy compared with hCG

from JAR cells.

The B152/B109 ratio in serum is analogous to that found in
35 matched urine samples and undergoes a similar change as

pregnancy progresses (Figure 5). The B152/B10% ratioc in the



WO 00/ 70094 58 0 8 (SGT 2003 PCT/ US00/ 13197 Urine Processing. Twenty-four

hour urine sanples are collected fromwonen under goi ng eg)ay T@Q%fer as
well as wonmen in early natural pregnancy. The urine is r i@é during

t::". e colfdphb@y S procedure. After delivery of the uri periSooizis?- €

| aboratory, sodium azide is added tc :g/liter. Wnen undergoing in vitrc
enbryo transfer are not pre-created wwth hCG Thus, all hCG whi ch appears
in their blocd or urine is der-ved from*he enbryo ;except for the snall
anounts of pituitary hCG present 10 in all peo Ie%,l. Raw, ; : hi ne Ti_sV fc{eed
from parti ckedlbyuperidt#tyatToh Foi | % I5BIOF' BERTFr i TatTor T4t ough a
0.45 m cron.geqbi 8ne) Mextsinsine Precedut eof Sedxl yqneemt=matye the urine with
a Pellicon (MIIlipore) systemwhich concentrates as much as 30 liters to
500nl overnight (4C) using a 3,000 15 MW cutoff nmenbrane. Smaller vol unes
can be conceptr ateed2i/r1bess rhhabst weshourogsh Nesetrumt heangt i nerire deés@ t ed and
del i pi dated by passage t'.”_rough a lar | u Sephad i 0.1 M
amoni um bi EAPEBRRFRLFHT s %‘Teepgsg’r*‘ééftﬂl#%%\é?eagggﬁ%ﬁe Bi'nd?ﬁ%%’fﬂc% to in;
unoaffinityreoheposr Hie despdtetl 20 whamatjiconteaneateri Pihexerwiye
fractionated on the Phat i i Load, .S : digena

subuni t peaE§e%?%mfjoeesn?(inglggaa%{j’ sﬁé%ﬁ??ggémﬁggggggge% rCIJ‘EeCOnﬁor,gg%ﬁ]l.khclcf. , et
al ., 1994) and trire N6 cpnrentrdtrat rehtonrss pesleds akkP dredgioTRA heG and
hCG subunits_ate_purif] f,z0 - Lilt ridiksgoneenbt ade by

i munoaf f i nir?glg?\ #Els%%rﬁ& I(iszgd%%‘%éggnét}?ib&da%cg?ﬁ?n% as o?gsgrci?ﬁgﬁd but with
the use af setheevalligtadadiyn@aigeEMitiestacdfabée pi-5) Yt BArbntm

t hi ocyanat e ;35 ¢! uapt +4Q e 8ae8:Less Qkishali s182y816%opathes heermne.

Al ter nativerf., hCG is purified by 30 conventj onal, ghro toggﬁa]aghitﬁ re
procedur es, safanbhietHahéoant WAl SFHoBi B3 Thiomal @?3%%}9 e sublnits are
separat ed opgskeyepserhass dPleusngeacs. M EEd-umcuyospledt ésoperd buf f er
and acetonitrile, after incubation.in 4M guanadi g e e, pH
5. Athird %Fﬁoﬂr’r%effirr?aqar%geﬁﬁr?fi@é irﬁﬁagﬁggsggﬁ%?%‘?%nﬁéj t%g E?:éb

subuni t s 16N +&RSiPAEErms 0 8 OCT 200 WO 001 70094 PCT/ US00/ 13197 59

el ectrophoresis fcllowed by electroblotting =, ; PVDF. The PVDF bard can be
subj ected to protease digest _cn to rel ease peptides and gl ycopepti des which
can be sepamaB®B Bn reverse phase HPLC in neutral pH 5 buffers.

Analysis of the B152/BlG2 ratio in serum and in urine in the
first vs third trimesters oI pregnancy.

Measure T-test (df) P
| reaswre
Serum, ratio t(ll)=6.65 0.0001

B152/B109 |
Serumn, £{23)=21.061 0.0000
log(ratioB152/B109)}

Urine, ratio t(11l)=4.64 0.00G7
B152/B109

Urine, t(15.7)=16.85 0.0001
log(ratioB152/B109)




5 Separation of d veo~eot~d~s fromlsolated hCG ~ubunits. To facilitate
i solation of. the glycopeptides promthe hCG subunits, the (b@HET t200Hre both
tryptic digested and the product's of digestion are separated on reve r a

phase HPL&&]:?SQS ing a pH 5 buffer). This procedure resyi,i.@ggdaﬂgﬁﬁmval of

the | arge term nal peptide which con=ains O-lin sugars. It -
al so rel eases small, non glyccpeptides fromboth subunits (Pollak, S., et
al., 1990, Birken, S., et al.,. 1987; B#fken, S., et al., 1986). Next, the
mai n di sul fide-1inked 15 coré of each hCG subunit, is reduced and

car bcxymet hpasted3. and separated on reverse phase HPLC at pH 5. ~ this

stage, | ar ggnpepsislest arbei 80PAIRL; Y | netiei Ay EREUY| JEopspPrdes. TBSch
separ at ed gf yeopepstitde id trédegesredo RFRLIHESI-n and re-separated on HPLC

at pH 5. These gl ycopep=ides are next 20 enplgved for two different methods
of sugar chalT : hepappipach pf repeasi
ol _gosacch 5 W ngyANGase NI i nked

: 2 e - B Caan o it sl el £s by et hanol
precipitatilong-gdegséiakyatjedtsicth 25 n ! I directly on
a Di onex Carbopac PA-10(Q miglumnosd i goshtéhalFde2st apddr-?90%r e|avai | abl e
from Di onex, Oxford Ad yqasysitrensorh826t her conpanies| for calibiating colum
elution tines for varioysi®%ycans (Hardy, M R , angd Townsend| R R ,
| 994, Rohrefr, ... S. , dt al. , 30 1993] Witzhandlef. M( et al., 1993
Townsend, R R ..et_al.,|.L9a9) . ConfirnpLi 0 e [eleasrd sttructures is
obt ai ned by Bé'r‘?%r‘f‘ﬁ‘% cagllt )é%@te com%%iggggﬁ?anm ysigoaf el uted glycan
i ith specific}|glycosi dages and

peaks as wel | as perforrfi 'agggéilgﬁ M
rechr omat ogf aphi ng t he rt%qg' e glycgn on the D ohex systemj(Hardy, M

R, any Townsend, R R |, '1999; Rohrer,|J. S. , et a] 1993; Wei|t zhanl der,
M , et OL-B—OcF—2883—WoB6+700694—PCTFUSBOT 13197 60 al ., 1993; Townsend,
R ~., et al, 198 Tg 7.:8e0dy RrRoarindd. (119%seTovpsendenbkyR , et
al.; 19B9; H r%ﬁ,mﬁ/l S&?‘?les £ TIE P et

and Townsend, R R, 1989;, T??\Mlsend, P% R.d
al ., 1988: HaedyfeM- [ET) &heaBlSAGHHRY Matde, ¥Rf I BE-TESD: ASBnd R R,
5 1988; O eﬁgére%sqe%?asSB%%H&%y &Amwesg,@@mpil@m:ez 6pr asamlarRte 1980). The
new y nodi fies glycan can be observed to el u#%fat 1{{ectsa bi_,ggngﬁc%he
appr opri at ecbsgR¥aRd 18 NSIEELalfaicEE At i n "Sddi1i%n, TheFrefease
monosacchar iyde6aonf Lequentdspebe kdenhitfdons: ammieldieEDiansx HH97)be

Structure 10 determination is faci~itate t f Spesnl hbdel
gl ycosi dase§eP6?S%?%‘?f3::bycﬁailﬁn?:"f”éa‘ﬁ'fag%laéjg:a&élcl ?gg (f;?rg)'di gestion of

i ndi vi dua= guganaihgogheasbeend theddur areatk oteaiensitkerd &ratpPederrdd! H

cl eaves high nm::nose e_and hybrid olig hapide whai itl eof
gl ycol - dal e ®BHG52EB" 1!5% Ves B%/?i‘né[%nnglﬁfyotz%%;l g)%%fq pes adr%ﬂgﬁgasg F

cl eaves tri caagnbetsia- afttemnan yerchrapns atoviNGYA Fedr! AskS HIHT@TMEBRPet i ti ve

receptor "~ndina _a i i=r LoassayusBL9agsayscakeppetfarnedrectih
r econbi narft -tg‘ﬁgﬁﬁgggeg%éecg\e 2928 t?gﬁsfect ed vviet h ?he 1 -suman_receptor
to LH CG Cellesearempaied sineg [the HAATEaF-PREInRRfim S hiE BFSHTABSY

400ug/ m m%%d(T%?&Pﬁ)ane%ﬁsf efdricd sepurc il Uirkbpenidgi._|Thy 16Qug/ m
n. cell

streptomycir h s are removed fromthe flas f by ver e only.
25 A conpet itriensfpErehter g8 saly %%PFB@T%B{?%S aﬁpﬁg\%sgg%eﬁeggé%tg gr

bi ndi ng assgygM Xtdbn COoiM S fisnit@@edul WitH heeappwopr i rtegdahey i oAndf

serum urine sanples or hCG dil ut ians for siandar dar?urvgp:ol%g%é')_‘oof TRa~- | - hCG
(50, 000- 1350, SBOOEPRFOTH WP PurFer LAPBBRPEM~B3AT Y ANt 100Ul o cefls

i 2x10~ cel | 5.4tRoPBS) thEhe ol xtuhes b Amédicubhted dts7@uiwiateds gkt ighaki ng

foll owed by centrifuga~ion for 1Q _nn 7 -t k.na . i s
aspirat ed afdfhE8CLBEt PRFIE"GYs Eguhpg?fﬁﬁ%ﬁ%’%‘?b&%ece%kpggg 8o

of B152/B109 nor the log of that ratio discriminated either
of the pregnancy disorders from normal pregnancy.

20
A significant number o©I spontanecus abortions and ectopic
pregnancies occur in IVFE pregnancies. We did not £find a

difference in the ratisc of the isoforms between either of



0 0 UCT 2003 WO 00/ 70D94 PCT/ OS00/ 13197 61 In v~rro bioassay. Trans_ec: ed
CHO cells are seeded (200,000 cells/well) into a 29 Ne._i ﬁl ab%ﬂj 2@@;' ture.
medi um and i ncubated for 2-3 days '.:n.il the cells reach do fdiu .

Non-t r ansvez002009@HO cel s are included to nonitor non 5 gpeaséiiciaresponse.
The r..ediumis renoved and replaced with nmediumcontaining 1 m: -

i sobut yl net hyl xant hi ne with appropriate _dilutions of ~ested serumor urine.

The plates are incubated at 37C f., t hours. The supernatant is renoved,
and the wel | s washed w.th Hank's. bal an salt _10.sol utiqgn. -
intracel =:: FE?S%AW iCETEIPTHET & 'v?nofnﬁaggg & ﬁlgﬁgg,l & ﬂ‘“c*r?ciu@é élg%u]tbe"c? ~ .5,

(or up to la96onspemdiengfobovwCAVRtdehienl )pdwerasEayete==2esipnolichnt by t he
CAVP kit (NeweFOOLANd JUCI8RRN. pEAe ASIRY 51 82 REd AIIBdACCOLALIY L0
manuf acturer”s"Tnstructions. Response is nornalized to well 15 protein
content (BCAcpral epregisgay Rhd, sprgraneouRoekes Eond [Hhisr UpPQBEHiVHSsay is
determ ne t el oe. e S hddhal t B } 16En; oW ng
he. proceduPE=stoW do. Sad' 50 Tobeon G aa L. “and ooon THEE TS “ g
mce are inpectesesudancdseslistie IR dS6LPRPe LAt iGeal 2 RYF bf
gonadot r opi Brggngmfelgg\s(@@dn\ﬁgrdgysa@ndlggd)I ed 72 hours after the first
inject' _or. Ueri are dissected free fromnesentery, fat and ovid;:cts,
blotted to renove intrauterine 25 fluid and wei ghed to the nearest O | ng.
Five to tenIABEB 4re used at each of these dose levels, The hCG standard
prepar ati onT¥EeBaF 3Rt i kel WES CFhic®VipgtiePral Cfa)Chel FOARCEIHARY Nt | y
with speci nBAEM#5oPAEER2RFY M APY st SGTPRLA R SF3RETt 1" pr BRRANTSEC %ham

sal i ne inj eBPPBRL AR DHE FHREFTaEn36%a%8dhe rtP e f¥% esponse signal is the

| 0g NDuSe uierihRe=weighi—Cparance—et—hCo——soierams—rhc—cFcx ance of hCG
is determ nge B5 0, 120,

290, 360 and 62 0 s ocr
2003 PCTNSO&F5+5

“Log {(ratic g.z% 0.8¢9 0.41 none

B5i52/8109)

*Log (B109-B108~} 0.56 21.33 t 0.0001 | nr vs

akcrtion &

ectopic
®Log (B152)/log 0.48 4.34 0.016 np vs
{B109) abortion

26.%4 } 0.0001 ng vs
azortion &
ectopic

n
[}

*Log (B15Z-B207+) 0.3C

B ANCOVA model with 2nd order polynomial coefficient
(or parameter).

B ANCOVA model with only 1st order (linear)
coefficient.

Se Adjusted R* is a R® adjusting number of coefficients
on the ANCOVA model so that comparisons of two R?
with different ANOVA models with different number of
coefficients are meaningful.

S “Pairwise difference” is based on t-test comparing
the least-square means of outcome variables (after
adjusting effect of week ET).

== Degree of freedom (dfl, df2) for F-test are (2,82)
for a model with only linear coefficient and (2,81)
for a medel with both linear and 2nd order

coefficient.



i ndwel ling catheter in an catheterized external jugular vein, follow ng the
prccedure described by tdewran et al. (Newran, C. B., et §b ;9%3 and
Brown and Hedge . (Brown, M R, and Hedge, G A, 1:72). epp , adult nale
Spr ague SWE%%%% rats (Charles River Laboratories, WI mgeahgoidter w

175- 225q, given free access to food and water. Rats are handl ed for
acclimatizat-on for one week after arrival, and several days before the

Y: ~G infusion, the rats are cannul at ed¢dinder pentobarbital anesthesia. A 21
gauge stainless steel 10 cannula is inserted into the one external jugular
vein. The placenent of the catheter allows for the collection of blood from
t he unrest r'Gne _.-‘.7.._ & di ag@i ._ dave recuperat ed fyom
t'. . e canntuta-enp _ an hX |soforg1|3|n ect ed gz'lé)slég(%gerlle
sal i ne) t hrinogthobBestSiisanss EEE vEi h SeEPLSY sad}dpluéé ar & obtarned at the
four time intervabsihigt edomlarnaerts' besbluatapy ahtowetbe conkeingdd t he
serum separated and stored at -80C for immngmet is%m§§saé{lsl specihbike for
di f f er ent5 1LovOBCPs bEWEHE: DE EPeLIHNEE PRPE DY ThéE*ScForms of hOG from the
ci rcul ati ong of - 418, alerd @ueskitmat ed1by inbupal edifitticingg HRE deNEdAt rati on
data to ar: "equation of the neral. fQr LQR=Ag' < wasat tinme
t~ A and a Hf SPAFaNBER Lt %Sﬁeh?é%?s c@gr?pcgﬁrg%]{%%gh% and S?rtgfrae

par anet ers pfz t fgo /MW 25 tloapBhEntB20THe amtabolwidhc % HUFESPPRAETEMCR) i s
cal cul ated as, MCR= el +B/.(3).,an | g4 ik Rl naeied . dist wifbut i on

i s cal cul at @45 &h @??zﬁ%‘%ﬁ%ﬁg’) }:n%hglﬁ%%ii? ncc)ir%rral i zed to hody weight for
statis-ical senaitysis, sanpilels iie pertor hed deFag ANGVASHS 'Dﬂf’rjr% n' ?%r ange
test for deterninati | g kheapesoLfaspalassay. VWOf @te dl5/281989) .

M ce. The %‘élengs%e:}:lﬁgglg%sg%l‘?éngﬁhehexperi n%i descri bed hergiyn are Balb/c
m ce, aged {@s POl weaksins cﬁ%eédﬁpf“e’?,ﬁ?agg& \Aﬁ‘aecict?’aqnsero 8 ther sex. M ce
used for E;]I%n%%lg?@mtﬂ*oasggéwlmaiheamiobeﬂnes*tm:ﬁ)iugh @S&fi} tids and for
0 D OOr 2 00/ 70094_63 PCf/ U 3197 the.dexer mqRat| 9 ;ay Vi Vo

bi ol ogi cal &tghestt yCEs ViR MBEd. ‘ggﬁ}%c %Olrﬁmgelg:%ﬁ%rsgé‘ %bgggaseasﬁ/agri dona
cel | lings ygie gevelrapednusimg Baldoreespbrabuy tiHI-B1AE* 088 7809464 p 0

~3CT 2003 to the small sample size, no statistical treatment was

performed on this data, but even in these post-treatment
patients the B152/B109 ratio was >1, which corresponds to the
early pregnancy hCG isoform ratio.

20
The specimen limitations discussed above precludes our

reaching any definitive conclusion on the analysis of
trophoblastic disease samples. However it appears as might
be anticipated that the B152 assay. is more sensitive than
25 B109 assay in detecting hCG jmmunoreactivity in the blood and

in the urine of trophoblastic disease patients, even after

treatment.

Chromatocraphy of First Week of Gestation Pregnancy Pgol.

30 In order to determine whether the B152-B207* assay recognized

other forms of hCG associated immunoreactivity in addition
‘to the intact hCG molecule, specimens were pooled. FPLC on
tandem Superose 12 columns followed by immunoassay of the
fractions for all of the characterized forms of hCG revealed
35 that only the intact hCG molecule {or hCG free beta subunit)

gave a signal in this assay (See Figure 8). There were no



PCT/ US00/ 13197 EXPERI MENTAL DETAI LS FOR THE SECOND SERI ES OF EXPERI MENTS
Human Chori oni ¢ Gonadotrcpin exists in blood and urine as}g Q8Ti20§ of

i soforms _on=_ of which contains peptide bond cleavages within its beta
subunit | wooZedes referred to as 5 nicked hCG (hC&r). Thesrasoohsigr i sof orm
appears to be nore prevalent in the urine o' _ patients with certain

mal i gnanci es and possibly in some disorders of pregnancy. Until now, only
i ndi rect i munoassays coul d be used to guantlfy hCGn. W report the

devel oprent _ of two.nonoc| onal Iy QL h isn-ated from
a chor i ocar%?‘ﬁ%rnﬁ‘oﬁgtcf‘ At VeHES % !Ig%% Sbrl%e\?\jlgégnégt 3 © %wa ni cked but

al so cont ai agsay00aTheeh€astrehabéte- eoaly® Iwwma@alrr@@hy@r &the foieties in
its beta COC]\l-term I c e o] ri S a bgen |
devel oped U%F'h ?hé%% r%\%ggntjirbo egkgBldSQHgﬁdr%thZEO% T?% P%%{@rr%r exhibits
good speci fnegl:yg:fhjre h:@@ﬁrnhul‘ép@md'emto‘tﬁr tHd §6Gr eBMIRCIPREKEGHY i ~at
formexcrete ﬁ% %@IMCI noma patients or the formof hCGn form nornal
pregnanci es atter antibody, 8152) is sensitive to the carbohydrate
noi eti es and pOSSI bly other differences in hCG i sof orms but 20 not for

ni cking of {hes S5 b (S

potential novel di agnostl C tooI 3 for d| rect rreas rement of
whi ch coul dRHBILIBEVAEELEAEEE y dRaRFFFT &P SETrPErT €=efné"‘rté1 ﬁeQECqb?réﬁifGoof t he
assays usi ngséhese newoyngeser sy est 3n} ithiari e®so26t Honage Thoi 1 ordtcion

Gonadot r opi n coprotein ne ro t cell

of the pt c‘é‘ﬁ{%{mgﬂ?fl?é’&gugéﬁléﬁ 2of ?’Eﬁ anDt neg?ggrg?g%dgﬁggfuﬁgngﬁl s the
basi s of aldoptergnaney wvest siseld (Esesmteiee@}by Thee natgphebrader 3Gsst arti ng
very early ip pregn and .f ions tq ma er L QOuGH by the
cor pus | ut eﬁ% Ll%%&f%y {gg(gé%{égtst aE%s g\(/)er d{a’tﬁgkﬂ%ﬁ%ct?ﬁ)ﬂsgat er |lr;)Qin
pregnancy (djledhierse ﬁmeéeth"m%ﬁfémh%qiﬂt aresglyaomeh’terenehidY the
hormone. or L1s SHBHNIAS 0h LIAGMRALS IHcHPWRRSERsOLhEr eh bRk Lhm i3ty
di agnosi s of pregnancy such as nonitori ngT t herapy for 0&0(7 2003
WO 00/ 70@9406&@@@%@%@?1@%% BEH, 1yISHe8pd B Huar?duwéééu 28 ©f*Doc, ~r.

syndrone .crsQbhef Hengl- tta]bl Yohialdml psegnac” hches (‘Ewal)geae.@at oteC
pregnancies (12i, etc. P pears -n urin N var i e f or s |c{1cl udi *g
g?l“'i de

free subum@%teqfeecderl&"dlb%m B hERS3® 13 He OBSnae% ea%%ge%t?%tﬁ oop 2 of
its beta supynidin(ikmewnsasdnéckest hgBegnane? nimcked behaesubaness,asand the
beta core fragnment (13-1r. ni.cked . Te het ey o r CG has
been repcrt‘%ﬂg‘f’f)lntf')e’ecg PTHSE i t} Io‘C'dpéLg Egk?a sth fg i Qé s{tﬁan{vr:tmﬂ.éto have
much r edpcellatgerinocheculal 1&0pmu@gary| é)ﬁGbW?@(Kr)re h@isntlﬁbdd‘ieessmlde%lt ed to
heterodi neric_h reat | dyced; 0i glogical aact b tyr (do3,
16-17). The?%z%%(?%portedlas;gggﬁ ats?igr?g lt}){g"?wégns%ncreasaed ni cKki nig of hCG
with certaiashComperedi nge mebigrapetes 148, 19yhe 152HpRF ar eSHBMLAT

satisfactory, ?&%ﬂgaﬂl@wwsﬁﬁﬁﬁ%é%aéﬂefﬂywIﬁ.@falfc@Ft%Oftﬂh@G Bus2 figds t he
nicked formo ree hCG beta subunit. All neasurenents to dat e t\ﬁvﬁ'e been
C n

conduct ed wFednatrbt raQSVeE casEAy P ocElur B&Hor 27 motBRREaYs Whi cl ude
scavengess apl ok 2 4l 22 s TRDRY bober o34 hoodenelaanent1 obxine, 20

anti bodi es of distjnct SeCIfICI S i 0 eformof hCG
produced by2@2 %7 e i iV i RAA %7’.{ h‘ﬂ'é g?(g(ia?m%?%. p?)%? FEtar hos
i sof or m wass {0 a1 ekethandhyper ghyaosytatedrhoth iThddss msatﬂtdsosmq)mked

car bohydrat e npi et.i.es. .One_resul.tant tibod B15 pl S i cant
25 pref er entd? To%&rs BEndIFE 1 1% s B %on%%%%fc}%o#é( é% i ?ﬁ%no%%ﬁégénd does
not recogni zea¢tieviniycked ailar adaeristdwn bymstraskays devebopedctsdmg S152
are of speci aI intere n o nor e
preval en?sl A "f)cilJEecI an%épgga%)dea‘ﬂgmﬂg%n ?gnégflg%{p{%rl}ac&% %%eggl%(bﬁg p{eg‘r;s 30
to detect anotiCG ¢ sformmaasdocipatcadoni s wedlt Ay prefhanereschgdyale aposed
to those prsrqufg@% esrdpsd i ned 8 fallsear kot chs havp Iditddee 10f abkd s

i soform (2

not react with the multitude of other glycoyslated proteins
present in the pituitary nor with those in postmenopausal

35 urine except for hCG or hlLH-~related molecules.
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anti bodies A variety of hCGisoforsa were enployed to chgrga@l{ﬁrﬂﬂﬂa t he new.
anti bodi es described -:~: this report and the nomenclature 5 and

char act er ixg doBgosq: €a:.h of the reagents errpl oyed i s sunpef/iugcadsion Fi gure
11. The carbohydrate groups in these hCGisoforms as well as the percent -

ni cking were analyzed in an earlier study (26) ana are directly rel evant
for defining the nature of these new ahti bodies in this report. 10 Two
anti bodi es designated i:.51 and -B152 were sel ected

us
r adi ol abel QEIFEEPtdFLOSTRT 1ERdFRHCENES 9£ﬁ8hb?%lgn‘3?ﬂ&]§gﬁ3§tﬁ?l‘isie Ex%h
di spi a: ~ed yRhgiental sl@tﬁﬂl agdt mv%aaSSa@m efirdmd HR-h2Y skatehyPis was

the selection criterion. erform, i
i mmnoassaﬁegﬁénEéFEu‘F%ﬁ t&\rggﬁ ﬁf‘t’y OIS J'?}élriftl?ns V\%es o q?% gaEEé‘g{?Et hese
two antibodijgstereinesyed fiﬂ]&ﬂjel IBiSzecilbivelsy (EFICg-?ur elee')ElSI tands found -
t hat antiba had_one. aqr ghsar, qaf th,for C5, .
which is %%&é@?ﬁﬁa ZBaHI el%dl yc%cswﬁ at ggltaﬁg?l‘g%:armlnlo Xlgl%d or CR127
hCGnh (8l 3) msov@near edat do CRe=Zhiln@G dr 0®u clerfy eg) CquwRESHQPaGeeEt Figure
1L for reagent; desripti oSl B1SL MBS 6bedrly aneant LRGY pYi hh3aastrong.
ed

preference g to 'Vari ous Torms o i body B152 was
di fferent ifrarh&tir®5 atimesigr inaxdirsip] é?eal@r 'E’lfer‘tPerrla&l]#égmlﬂuHBe

pref er ence {gr, €5 10Gr0ver CRIZZNGG chL recoonahade ticcked19ed:

nonni cked for 183 rived from nor nal n%ﬁg to an
equal ex.'tternrova@lel'é gui ePhas@ DAY § W@f&r@lghsﬁevﬁsbﬁ?‘e‘?e%;‘ HBassays

of both HLSf ¢ et fn&PEérs s $hapdard-0 20qreentent oofa ninkad keSrd 35
hyper gl ycosy ate .13, conparisons of liquid phase and B152 anti bodi es

conparing Z@W%ﬁégﬁﬁﬁé? hCG (which has a 2. C5 chorio CG (1000 nicked and
ni cked CG made from CR 127 by WO 001 70094 67 0 8 OCT 2003

Comparison of the assay prefile of healthy normal pregnancies
15 to those of unsuccessful pregnancies from failed IVF
implantations, two non-parametric hypotheses are available:
1) the proportion of pregnancies in which the B152/B109 ratio
falls below 1.00 is no different in healthy normal and
unsuccessful IVF pregnancies; 2) the proportion of
20 pregnancies in which the B152/B109 ratio declines by 1/3rd
from first trimester maximum levels is no different in
healthy normal and unsuccessful IVF pregnancies. These
hypotheses can be tested as a difference between two
proportions. For example, a comparison of week 14 vs. week
25 9, week 13 vs. week 6, week 12 vs. week 5 or week 11 vs. week
4 pregnancies to show a reversal of the B152/B109 ratio in
healthy normal pregnancies and unsuccessiul IVFE
implantations, respectively. The power analyses apply to an
outcome defined as the time at which the B152/B10% ratio
30 declines by 1/3rd from first trimester maximum levels,
although this outcome would necessarily provide garlier
detection of pregnancy failure than the reversal of the
B152/B109 ratio. Patterns of results less discriminantly
different from these indicate a rejection of the dichotomous
35 outcome of B152/BR109% ratio reversal as a <clinically

meaningful marker of pregnancy failure.



PCTNS00/ 13197 purification, and 9.814, non-nicked hCG derived from CR i 27.
The | abel ed ligand was C5 ChOI’I o CG It is apparent that 5@ gm

shows a preference for ni cked =orms of hCG C5 chorio-CG g bi nd
wWith sim ,nities. TheSSllghtI~Iovver pot ency of may be
ascri bed thgf?o?]“glﬂo contam nation with non-::icked hCG Bl%’ﬁsc’)&r?ﬁ?a;homs a
preference to C5, the hypergl ycosyl at ed ChOI’I c CG (Fig 8B). 813 hCtGr is no
nore potent a conpetitor than N ck-fre€6819 hCG 10 |Imunonetric Two Site
Assays A variety of two site an=ibody fornmats were tested. Figure 9

di spl ays tﬁésernes;uhfﬁéyr i the sSaxgphrentontiaramest 16 it 558§ §PMUPE aneousl y

with antib N‘%%QPQ&@@EM cané.lsé§ P do¥kib2¥ing Ocrtéwlbl@hg sgbuni t
and beta su unl core (B201 and nor vvlth ant i bo di.es 2 h ed t owar ds
the deter mh’fmtbmhﬁli‘lé:ﬁllsteé’eﬂﬁsh‘é% Holi W8 i S IRAUG RISt Br 8Ze AEBYTRY

anti body B%Q%ﬂ&i'%%ebhhncié%Wﬁkﬁ@n@%@@e@k%@lbﬁf@ﬁgﬁkﬂk%7f30hn&aﬂméﬁaSt a

general beta anti ich binds to the nost otent hCG
a- . tigeniT Bift émﬁrlé‘\#éﬁéP?s delsi Gst é&mﬁyaﬁsw}%‘%%lrﬁ%%r&(z%%gggof g‘}f)?) bi nds
vel | sinul tgnequshyiabth . lgot hsBl5d and£Bi5SRtanti bodilasy BiGZnddi ndsd

sinmul taneously to all_an odi es tested e et fo ose to the a ,
CIOO—I-term g%ﬂsx’rcéﬁisé f UYECT (Elg?g??m"‘%%?ﬁ"r aé? cg‘eBlél_LrF%S \%m C {)}i ngﬁ&well to

CTP anti bodiie®/EBIS1l payis epreedéntsa b}eV\MYBrevefa:loed hOGepiteépeswhtch only

exi sts on nicked h jLeported nyscr i N, BLa2 aggcapture
and B207 or‘“wmac%egectl oh antlﬁlJISPJEI?%%Eal ledu%gélgllr&assay whi ch measur es

all nor ned Lﬁf&ﬁWUﬂ-OﬂW f:etamﬂﬂﬁh @ﬁmu@@d ribek et igrdivet &Ssubunit)
to a siml %%Jextgmd%gnpr ;:Q!Lng:la%g_ O tdie LM of1 hPR-Pandemaysubunit

fromits i Icted earlier fromthe |iquid phase studies,
this assay cdnwaiottf{ﬁléf @atmeéll’ééd f GP¥S of thEs SE‘PBEFaHQpEPgPQEBEyPat ed

forms of hGG r%ﬁlé h caR0&P1 ﬁJé%h@@dCSHEoﬂ&&aﬁf \wllel daaasa\/aear)adlsnt mekh
nonocl onal "a |bod| es to the WO 007 70094 OT 2~~-3 P L CggOI 13197

COON- t er ni EHEINSFYnSBECESS otthec ARG 6 n ng?ﬁﬁ? , i npl yi ng
that thiss regiiekdisnPat e Orsywiietralcase thgpbhaeepst ofe iakbrBasS2. ifh=_se

data taken together with the rent .B152 ef erenc w e osyl at e”
hCG inpli&s t%tpfﬁ%n%%?%oﬁ%f % °F F Bé é Q 8n£§ rrgé&é&pégt of the

B152 epit opg.cher therss3a/H109 nétidnmaksetfavﬂed of @rﬂznﬁnbymﬁ%ltthérdssays
confirmt: |fsr “ygé%9§5| S. maesstg(]a__t B‘é.l,&dlrf%ehl%‘glmmﬂr@é:ltue@ st tﬁeqilgj}%mg

-~5"-B207- I'- ~nometr~c twol te assay r to better
under st and natdto thas desapdi Sdestenaglene Cféir@@arjecpq héreaparede iBi ndi ng

pot enci 62$Ql e&@? Se‘fﬁ@%ﬁ;s‘t?ﬁhﬁ&ﬁ@l %fnalﬂ)@@s Boww: 4iaf'i 0HUEE thd alige see

nmet hods chor’i ocar’ci nona hCG . non-nicked hCG '. 813, nicked
15 hCG (SO%mlhd:lRGdi) regulym dlicader |av§’érﬁ€€?198%’ﬁ?%bc§h(%%eﬂ‘? A8gl i gi bl e

hyperglycosyl atiom @erMd&y hOlGe NONsdY ckedrantupef §ig8hf la@aayl Yata
hypergl yccsyl'at ed but m ssi n%aE0~ of the hCG beta COO—I—te S-Lr} The B152

two-site asegplgtdfersavaibpRdcto €8T 1TYs i AHIHGYEY but® §¥° 'y equal

recogni ti onforporation of other risks for pregnancy fallure in the
25 same data analytic framework to assess the relative
contribution of threats to pregnancy loss. The Cox
proportional hazard model may be used to examine predictors

of the crossover rates. Mixed effects models can alsc analyze
repeated measures of the B152/B109 ratios taken during entire

30 cycles. These models are particularly useful since they
allow inclusion of incomplete and imbalance data (i.e. data
with missing values and unequal timing of data collection),

to estimate effects of time-varying covariates, to model
dependency structure of repeated measures and to model

35 possible heterogeneity of the ratio measures within each

experimental group.



20 both 813 and 814, nicked and non-nicked ::CG of normal pregnanc Thi s
confirnms that- B152 does not display significant preferen faeT 8 ﬁnl cked
formof -.CG but rather for the formw th carbohydrate differences. This is

al so conf womeedy the potency of M which is also 1000 npelygsboasiorS is C5

but is not hyperglycosylated and displays a potency simlar to CR127 hCG

whet her ni cked or non-nicked. MLA is the | east potent ligand and is the

only one mssing nost of its beta CooH terninal peptide confirnming the role

of this reg| on in the 8152 epltope 30. In ord r to further exlore t he

nat ure of tHigBIEL bLHAG L Cor =COTTTE ‘ e

per oxi dase-4A gr@f HeG(r3
e

det ection antibo in t WO- Si enz u nohe rf. Lkrag V
di ff erent H@G‘?%r{r’ée ée\ggﬁl L?L?tv&tg % hﬁ ?fstoem | % ? dFE‘k d figure 14.
35 Resul ts afrfirRaniaedyi nekerast odn r elfat uwenemmmomi@cll(ll@asedran t he

sl ope of the regression |line | % g 2003
PCT/ US00/2 3EF* Y eﬁe%FOWeﬁlf]e%e)sF@rr}lcé%éel 5%?%*%%{1% ySi s vvals)l’ “For Pre‘ggrt 0
conpar e thefdrebathopsdﬁlt@mfantihearhrmwm@emm]asﬁfﬁ pﬁ@@@?%&ﬁ‘br’@ 8tg, C5,
MB, C7 and PB one, at t Gar dr difder erfg%%tqg wel | as
ni cking di FRRHEEREES agﬁggaggléf!\%] het erc l%?%én??%of crms of "The

correl ati orﬁ:rmtletds fotheautotesmesr | bofore e ansl f 8FFBYis: re_LducFeltor“asaécharl de
Ol i nked cor e %7:10%, Q8 =8k gRI bircank: r%suIl&hﬁenb@pﬁaaysbbgnched
noi eties N |ne on =0. 8853 P=0.0171, S|gn|f|cant Sla|IC acid
O | i nked:0 RasG 39BRCTORT. 3/ 4ot SETEPRFE cARELYH S Sj aFP&aFﬂ:‘P'a REI i nked
on ~ R==0. cza%%%hpt&a%%moﬂéﬁléé g ﬁﬂe&anﬁglyéosf’@awntdmeﬁﬁﬁms nasdbuni t :
R==0. 0989 P=0. 6"u72 not signifi cant . To_summar i zg this r@galytsilo% okhe
|mmnopoteﬁiﬁsﬁet§f“lﬁ€€lf’§ 9% g @FS‘VHS n%a%’iﬁ%‘%f%etsh B1832°A8d' Capture

anti body i nspgediwa cSi§ By @nsialaseer reelat estdestow timéy penglspeasysilited core
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The varimysoliisefacthaoldhCGGdnaeedeecelnen sml@afsangrm@}entﬁfm fdgailng
recent years far. their di.agnasti-c4Vatae; 4 he bl semgysegaanci es
such as Do isyridf atlon gg;‘%reec etl:nps?% trophﬂ%ﬁ;‘lalstl c di selases a%d early
pregnancy Iﬂs&:tmp@be'ésh@@ at Bafkk reoeaser A3 B hadnBedh ¥Lsdcagfed wit h

t rophobl aStc}];ge%'ée%%@ Bofr ot RbReBh cstatiesn@f cldXaprndict | amisAl t hough
ni cked hCG been neasured by a variety of qualitative techgl gﬁgs such as

i munobl ot tietdiocast SO ME |1 hsIHRA TR T BT 150 %ffl bie aRG5E4 e Pysis of
such hCG 4 spfQrdl. thiadMdiidie, dle | SoomMonthacantiynt byt compliyiredteisgat or s

have beer: neasuring nicked forns o |et of . s r iye
i Munoassay& i rﬁfr?gé‘;ﬁ’é?cllﬂ EhRCBRA Eé‘?gGW%/Rejtrhe aé}/rtei O%E%Q;esggg&eﬁlger

ant i bodi es singeie3zclicenthantel atively specific antibodi es were not
avai l abl e WO 00/ 70094

Carbohvdrate compogitional analvses and oligosaccharide

25 branched chain identifications. The MALDI TOF mass

spectrometric method may be used to confirm oligosaccharide
structures by using specific glycosidases on the
glycopeptides and determining the change in molecular weight
as the sugars are digested off the glycopeptide. Only the
30 hCG beta COOH peptide can be expected to contain O-linked
sugar moieties. These are of special interest since it 1is
thought that B152 has significant reaction with this region.
The structures of this region can be determined in a similar
fashion using enzymes that specifically release O-linked
35 glycans. The O-linked structures has been previously

examined using standard rzference pregnancy hCG (Cole, L. A.,



70 0 8 ACT 2063 PCT/ US00/ 13197 (22;29i. W had earlier s%wn t hat our
comonly used antibody, B109, to hetercdi neric hCG react 8;&&?@@[}30 ni cked
forms of hCG and this anti body was enpl oyed by ot her groups |n subtractive
met hods @hf, gpts to quanta=, ~ the content 5 of ni ckegc 1 5o ood and
urine(22; 36)) n this report, we described devel opnent of two ant| bodi es
produced using choriocarcinoma-derived ni cked hCG as i mmunogen. This led to
a direct assay for nicked hCG By 30 edABl oying a nicked, hyperglycosyl ated
forme. hCG froma single choriocarcinoma patient, we have devel oped two
ant i bodi es Q\Ithldl siPABL - sp8bef Pckinked lerenaliftd RN BRI e é‘|~§ bi ndi ng

to nicked QLI pfy ék@ﬁb%egafdls%ﬁ 19t therackgin ekihbe REG : ryidmeaul e (
nor mal pregnancy or 15 chori ocarci nomaé;( Ni ck ree. CR127 hCG has the | owest
p

affinity tochhomatagyaiithe &YSHEH GSh¥edpast BECFHI1G I LKA YESEEd Ant i body.
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cl eavages in beta |l oop 2

B152 bi ndi ng was anf ected b%’e‘? ti de bond
cl eavages5 28tuY hif 1ioits | opH- s ficet e lr?s?’ FPeafehteh 25 hcG and
CR 127 hCGh,¥e8 weeruycpﬁcwié/qgfeyI@tﬂb@myaﬁ:ataesfﬁmmres tofNeRR is¥rdresed t hat

B152 was chiefly a carhah rate di rected anti bod en Bl as
capt ure ant]il%%dyp%ﬁﬁfﬁﬁtr’t II)}SEWd é\er‘%ﬁlrﬁétya énfa%ody aghlcdéet e::ét%:%gn

anti body i ncg@paréawotisdh et@asay, stlnmdthzeesr o§spathent osETRldE HuUdh @s

observed. Bl51 ot b| si nmul t usl {i irected
chiefly to ‘Eﬁ wﬁﬂ‘ﬁgbgtg coree eréng"}no ?‘ “}eeﬁ\%ytesuc %}%2"01 a% B204 ydnor can
the anti bodplgd nd Iwi whssiownd Ithaantd bmt@sn@drecgr@dfnt@“ﬁéufem@m M hCG
such as B109 1 [ SR bl asa@nipdbaedi es to
t he beta CCff—i—Q t% %%t%%fgkll&néﬁx rq'g%rc}e)ggglt gg %%\?V_ hCG etglrltz%pe reveal ed after
ni cki ng of Lbeezaaﬂc‘ddpmz) ﬂﬁhetmé‘éﬁféh rgs1AERE epi oS By SRi ERPHY Y%t he hCG
nol ecul e ha}@ ?@%t@%QQEEEQﬂ% %ttli‘é&%ufé)@)wer@on W Qe 0094 - térrﬁh.r?a.l.( ACT
283 PCT/ US % 13197 The second, anti B152,. preferenti hé ds hCG
wit: the typePbide S 56RyaLateSHIRAT |161af¥';“8n§ B ERRA R TR g rr%% 9%“ noma CG
C5 regar dkesga@f it henstat @ rebat-heibheki ng of the pol ypeptide chain. This
was shown by the neasurenent 5 of the relative i nmunopotencies of several
wel | characterized hCG i soforms as corrpared tc thelr contents of N and
0-1i nked cagbehydl I A I ; (miski ng. A
significan_ relalon of . B15 [e! ergl |Jat.e forms
but not to ?h% he§F3 Yltcyf% gm gh@gl%ﬂ é{?éﬁgggl%{(?%?é{er%tersg\ﬁg‘?ﬁ@
denonst r at ednd MMMd¢e8152th@p@arrfsﬂta(tllﬁavewh%cﬂl ezt Beadnifarespedifycity
towar ds al: 9!3§e §1§b9¥\ﬂa@i/dfé‘<bﬂré’ér@c of a
bBes g%@.gfy . GIELANBRAL: o By TRk se)

nonocl ona si mul taneous y WI th beta COOH term nal
" anti bodi es sﬁchhasgmﬂweqm honTenes grepthought 150a°enbeEPPRS IRy, it

was shown thal REG '&%%’e@ MA wbEChib3 ol 881 NonIBSS 1 @f1dds LG ter m nal

regi on bi nds poorl
observe throughout pregnancy. In addition, signal

transduction at the receptor is influenced by the pI of the

25 hCG isofeorm and the presence or absence of carbohydrate.
Thus, it is wvaluable tc examine both receptcr binding and
biclogical activity in vitro and, in order to determine the
mechanism of action, to distinguish receptor binding and
signal transduction as well as relative potency of signal

30 transduction along with in vivo biocactivity determinants such
as circulating half life. Studies, including clearance
rates, are performed on B152 hCG isoforms of early successful
pregnancy, hCG from third trimester pregnancy, and the
reference urinary hCG preparation, CR 127.

35



Each anti body has a different application in accordance with 20 its
specificity. -Up to the present tine, only indirect assays Wr[ﬁ:@@%abl eto
gquantify nicked hCG such as subtractive assays or assays t nger
anti bodi esvaommees Devel opnent of B151 per.”.:itted fornulpgirvsmmierdi r ect
assays for nicked hCG which ha-;e been applied in studies of early 25
pregnancy (2S,31). These neasurenents nmay have di agnostic applications for
certain cancers (18-19) and in the detetfion of Down Syndrone (22).
Application of the B152 anti body resylted jn devel opnent of assays whi ch
can detect &¥FBlSSds iH¥he %é‘?bomﬂ'at SPYATFAGAVREE. M} or 29B”

potential applications qfraﬂaioglagkgaoﬂali@cdd@g ‘detection of Down Syndrone
(23) and recognition of pregnancies destined for early pregnan(;y | oss

(25, 32) Thi Jidht iBIPEEEPHAGEURE SFREBOPIaTELG HISFGE Eahavpdraréar

di scrim natidyhci,i bedses st ceheradauel oped the NGodlher onrlpyueardger oguch
devel opnent 35 was antibodies to the |:CG beta COOHterm nal r%%(?g by the
use of the iREHIENES Papli 2kl KTRST t8PEAreT &ances (Hugsar 1R Q. 0/ 70094
72 0 8 OCT 203 R&d4 :Jsaeglik%mgﬁti Ilhegﬁ&-i h&ﬁ%{e alﬁ%&&(e]aftsi@azritfilaﬁnth]? B
epitope o_ Bl52 is so, directed towards the bet termn region. ?s
reported earHi®Er t FgVeh Sor T <18 a ?%Q?ﬁﬁlawcdﬂ\asgyfﬁgoiﬁﬁfzcg%ch hCG
di spl ayi ng HQ ilkesasacchadncte tsier BCEHAr entoibddys wlsSaevakboded ittked form

car bohydr at e -.eties in_th betagni}g m nal reqiaq Thi nYy ve
resulted in Opf?gla%(gt ipggl’dgfe{jhieig rar 87 ah |%§éd%/. gjcsgggndjrk(:hldg{f%rc%?cci Egma
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hexasaccharige $idet¥6§:180d @iemed to Benak SpRbLaLsPOL CREM 188 afkSyWi th the
10 B152 epitope. In concl usi on, we have produced two novel nonocl onal

anti bodi es S&EGPTEINEFot dloodaland i wTERE €eT1VeY: TBPBIMRRI RICEACHBIused to
neasure tickedrf@haBap) AGSpMJshabet Eefcd® seRnkhCEbY & any-aaneibody
reported. B152 which I1s a unique antibody to chorjocarci ngma form of hCG
and can di s&S5fi ﬁéff"‘é“ﬁ??)%rfgqﬁ/gg%eyleé’?é"ﬁsﬁ B 8 afﬁ%%rlcf‘jd‘foerdfﬁar}&yp ggra

Mat eri al stmnchdVetrthads 20t Hoy nmines filicakcf rret hGG g Bdsbatandtanceecked1hZG (813)
wer e prepar from pool ed .uri.ne standard, hCG (bat | 27) by. hydrgphobi c
chr omat ogr aphy’, H&" ‘-"srceralCbté‘(fflﬁlyev:lisou]g‘f’lﬂl/mil 1%} (t?ﬁ %g@%@asanp%rﬁlﬁ]ggd P?om an

i ndi vi dual wirtdstraenwangeegpantynt MianthNpaREshGBanertdeyet Rspoei hP€d form
i ndi vi dual s wi.t statio t obl ast § [ sease ( el e), and
CS and C7 hégtfegfc%gi ng&vi gﬁg? %\?@% mal i ginlgn'(tjét rop%otl)lq%aég]tq%elcrd AR TeRE:

di sease( chorsvedaptenonteisread sdestadism odl sepket 1(GLén26ke Tredy- €&ERi nal

pepti de ﬁzﬁﬂ ‘;{‘ﬁ eOfaé)ts,%%c:@eQﬁr ah&6r apARE (3P0 p3YbUNIrf i r GRS Gi 8, M,

Ma, C5 a an onpl ete Nand O-11inked ol igosaccharide strucfures

have recent Ngifsern plbEHS FEEVE28Y CUTRIPRUIES 1AdeE bR FIRIENRF Sdphatryl

5100 HR chr appi9gr-arby i duUE) NGnRH! idiCadt HuLld hSke Pianay abkoivdd. nthe peak
eluting in the position of standard hCG (M), and 35 the p%ak el_uﬁ(!egg | at er

(MLA) were ﬁﬁ@@ﬁi@@ssgﬁﬁﬂﬁyﬁpy. N 18 reassuring to find that nic

hCG, the existence of which has been documented by several
25 investigators, can be found and reliably measured in a

clinical setting.

Experimental Discussion

In the course of these studies, a potentially important new
30 signal was observed in the urine of women early in pregnancy,

namely an epitope of a form of hCG which may indicate the

likely success of carrying a pregnancy. Likewise, absence

of this signal may indicate that EPL will occur. Since EPL

can be a very sensitive marker of environmental toxins

35 (Hakim, R. B., et al., 1995) and is frequently used as an
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mole (16) . both purified fromindiriduals with They were pggloggegﬂ@s
descri bed earlier 5 rnmmunooens Chori ocarci noma hCG desi gna

i sol at ed OJE}vﬁn' ingle patient as described earlier (16)papfsoonsiesonpl ete
car bohydr e gﬁysi s has recently appeared (26). 10 _Imruni zation of M ce

M ce were imuni zed intraperitoneal with choriecarci nona hCG preparati on CS
diluted ir. saline (600 Ug/ mouse) and ndP%ed 1:1 with Freund's adjuvant.
After 3 consecutive inmunizations (50 Ug/ nouse) at 3-9 week intervals,

ani mal s wer erisessitd@giSaflomarkesnt B SRECERERr gtheén HRFRG a‘b%er thofeal

booster i mmyi;2a4 0, {34k TaNpHAUE AL L €01 el aminitoesiner cheheaseta from

mce were te nding (In Ilquid,;ghase r adi oi m’runpﬁ:.ssax}s&i %o bot h
i odi nat ed CRfi 27hé\CenuhdCRBERodi nafed9€5 AL 361Fi GF°PGYPHASE~ASEAVE Liquid
phase assaysinvé%r %se?u?f ohdred, UskBor 2 s JrutTivenivfedui ). BhbdEBanistince. 020
sodi um azi de, G 0 fracer, 2Qul nor muse serum. 50ul _%Tg)er{.]oggglgerum
free of gaimtdeyl BEAALATEBE YBL1EPt (Sati BRE OWheWEEoHpdtd t TOn St udres were

performed, SQUi Ak caARehis OfucRisktanapereachedsst i Dasedibed Jemedat és

dose/ response "or Scatchard curves), 100Ul of .dil f0old Ry

i ncubation ith# “é’t"eé?éngnﬂmf‘?%%%\fer%eélﬁtecat‘d4ég{@% %gga?/c f%&ﬁ%\éll’%gﬁbl t

anti - mouse sg§f@yneRsiaddadspiagubatied 86ntentiaf amnigUe, ishkorms it LG

anbi ent, then centrifuged, . supernatant I r a0d, pedlelsquahed. The
nouse whose HHtY §§|eamﬁgat?h e‘g%rggt tégf‘ 5?%%i%tvﬁgdﬁeon %eteigv\e%\ bi ndi ng of
radi ol abel ®@d e apdoiatlly okabeied ER IRPINGBCHaPEWICSEESed aR¥SERerF

spleen's were used.for hyhri dopR, pLOdUStd QRem Ther 1 MRYBOLHOOOAd/ Tnata ocr
zao~ PCTNSOGT* %9 .
these hCG isoforms may be hyperglycosylated. This 1s a
striking observation never reported nor suspected earlier.
Carbohydrate analyses (Elliot, M., 1997) demonstrate that C5
15 hCG employed as immunogen for antibody B152, contains two
times the monoantennary content and three times the tri-
antennary content of branch chain sugars as compared to the
CR series of natural pregnancy urinary hCG. 1In addition, the
O-linked carbohydrates are mostly tetrasaccharide instead of
20 disaccharide in C5 as compared to CR 127 hCG. (CR 127 hCG is
similar to the WHO preparation, the third internaticnal hCG
standard, which was CR 119 hCG, prepared Dby Canfield and
Rirken twenty years ago but still in use today) (Birken, S.,
et al., 199la). B152 recognizes C5 hCG much better than
25 nicked CR127 hCG or non-nicked CR 127 hCG (Birken, 8., et
al., 1993). In addition, JAR cell type hCG is known to
contain a similar array of carbohydrate moieties. It was
found to be recognized by B152 similar to the early pregnancy
isoforms in healthy pregnancies. The observation that the
30 hCG isoform produced by JAR cells in culture {B152/B109
ratio) is similar to that found in early pregnancy hCG
isoforms supports the hypothesis that the production of a
type of hCG with a particular glycosylation pattern is a
prerequisite for a viable pregnancy. This glycosylation

35 pattern is not characteristic of the hCG of later pregnancy.



met hods and materials usea for the fusion work were descyi bed efﬂ él er (27;
39). _Characte-~zatior of Anti~odies 5 The cl oned monocl $8a0C%. 20031 bodi es,
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rad_oi mMypgaeaeus usi ng C5 as radi ol abel e~ |igand and C®cansP@PIhCG as
conpetitors. The nethod -s as described under |iquid phase assay nethod.
Affini=y constants were :.alculated by _10 Scatchard plots as descr-bed
earlier (35-37). Two S~ e Assays Two sPte assay testing was conducted at
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spontaneous abortion.

A second category includes women undergoing embryo transfer.
25 These patients provide several distinct advantages: The
patients undergoing this procedure are not treated with crude
hCG preparations, making measurement of hCG isoforms easy and
decisive since all hCG forms derive from the embryo none from
any injected hCG preparations. Second, 1is the opportunity
30 to monitor the nature of the isoforms from day 9 of a
successful pregnancy. Third, is the ability to obtain large
volumes of urine to purify the early pregnancy iseoforms to
determine their structures. Fourth, since pregnancy loss is
from 50% to 70% in this population, the loss can be defined
15 as due to lack of the essential hCG isoform recognized by

B152 or due to other causes,. Comparison of early pregnancies



20 elevated, indicating tha= the relative persistence of B152 hCG isoform
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function for the detection of problem pregnancies at a point where useful
discrimnat intervention (quite possibly,the adm nistration of exoge: _ous
hCG woul d be effective. 30 Loss of pati'ent #10 (Figure 17D) best

exenplifies this; ; - ti r ] ection
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8:1019- 1025.; Bahkn @erbrod;adgaméy a@ddﬁﬂfé}enwbylEddﬂﬁ&&haun@ i25n99. In

Anonyrous | n: Duf au | ndi and tar gell
activation |br?ef‘h8515%}§‘t}r‘§’ec§l§a/3?o?kk‘ qﬁGHﬁﬁgg Egigﬁr%@%&@r

Schwar z, S. d1$ﬂi9t:bh§:e§i in Walkhoh@drand k’hnuctlh(res( 199;31)11\¢ara|cadt smtehurran
chori oni |n f r.om pr.egnant n and en ni zed by
monocl on;llog sg <d fcpcdvqla %I nol’. ﬁl{{fo%oﬁ’%r{ 3 7’ 3 %QQBI rken,
S., M A Kcﬂlllspts MAMet Bl.Ni $¥9&, Hasdab. RpPuett 198387, SErdodoithotbgy
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Endocri nol ogy 12 1551-1558. Birken, S Koval evskaya, O Connor, J.

Mbl Cel | End@cribReies1ogeiseds: gpinsg an  immunogen ﬁerlved from
choriocarcinoma, specimsns may be evaluated from patients

15 with gestational trophobliastic disease in order to determine

whether the above assays recognize the hCG prcduced in these

conditions with greater sensitivity and specificity'than do

assays based on the hCG of normal pregnancy, as is apparently

the case for the hCG produced in testicular and ovarian

20 cancer.

There are few reports of changes of carbohydrate content of.
hCG-related molecules during pregnancy. Blithe and
colleagues studied free alpha subunit ¢I hCG whose
25 carbohydrate content differs from that of alrha within hCG
by additional carbohydrate antennae and ZIucose. The
carbohydrate of free alipha becomes increasingly complex in
terms of more branches and higher content as pregnancy .
proceeds. It has also been reported that the quantity of
30 fucose increased in both hCG and in free aiphz as pregnancy
proceeded (Skarulis, M. C., et al., 189%2). Thus, the
‘literature indicates increasing content and complexity of
carbohydrate of hCG and free alpha subunits. However,
immunological data wusing the B1l52 monoclonal antibody,

35 implies a progression tc simpler carbohydrate content during
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contain additional fucos§4bg%7dg3got provide data that this

late pregnancy hCG becomes hyperglycosylated as does free

alpha.

Other s*udies indicated that the forms cof hCG during EPL
likely differ in biological activity from those hCG isoforms
in successful pregnancies (Ho, H.-H., et al., 1997). The in
vitro bioassay employed in those studies are unsuitable for
large-scale studies and are not as reliable as the
immunoassavs described herein. Furthermore, it is likely
that in vivo assays may give different results since in vitro
and in vivo assays sometimes gilve completely disparate
results. In this case, in vive and clearance assays are most
important in order to identify whether the hCG isoforms are
truly more potent in the whole animal and to identify the
reasons for the increased potency. Thus in vitro and in vivo
bicactivities of the early pregnancy isofcrms of hCG are

highly significant.

Carbohydrate differences is a widely accepted explanation for
variations in bioclogical to immunological ratio such as the
forms observed by various studies of EPL (Ho, H.-H., et al.,
1997). Various studies (Grotjan, H. R. J., and Cole, L. A.,
1989; Hoermann, R., 1997; Stanton, P. G., et al., 1993;
Szkudlinski, M. W., et &1., 1995, Thotakura, N. R., et al.,
1994; Szkudlinski, M. W., et al., 1993), have shown that
sialic acid differences are an explanation for such

heterogeneity in biclcgical activities of glycoprotein

S.

15
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10 exclusion of many of the acidic circulating hormene forms
from the urine, thus, proienging their half-~lives. The pI
pattern of normal pregnancy &s well as trophcblastic cancer
hCG in serum is quite different from that of urine. Since
the studies described herein indicate that EPL hCG isoforms

15 have reduced in vitro biological activity, this f£finding
cannot be explained soleiy by what is known of biological
activity and sialic acid content. Early pregnancy isoforms
recognized by monoclonal antibody B152 may be more potent in
vivo by virtue of prolonged half-life they may then display

20 increased signal transduction at the receptor 2s well, This
may be explained by a hyperglycosylated form of hCG which is
not hypersiaylated. In this case, the extra sugaz portion
would help prolong circuiating half-life of a more basic pl
form of hCG which also has increased in vitrc bioactivity.

25
Example 4: Diagnosis of Gestational Trophobleast Disease.
An important application cof the B152 (early hCG isoform)/B109
(late hCG isoform) ratic analysis described herein above 1is
in the very early (ancd facile)} diagnosis of gestational

30 trophoblast disease. Exzamples of gestational trophopblast
disease include choriocarcinoma or hydatidiform mole. In
normal preghancy, the ratio of B152/B109 of the two isoforms
of hCG rapidly decreases, eventually inverting. in
gestational trophcblast disease including chorioccarcinoma or

35 hydatidiferm mole, the ratio is initially higher than found
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aneuploid pregnancies, ectopic pregnancy, presclampsia, and
intra-uterine growth retardation. Because the HCG production
10 in these conditions is guantitatively abnormal compared with
normal pregnancy, an altered ratio of the hCG isoforms
identified by B152 (early hCG isoform) and B109 {late hCG
isoform) can be detecte<. Thus, the dual iscform analysis
(R152/B109) further provides a method fcr diagnosing

15 pregnancy disorders and gestational trophoblast disease.

Materials and Methods

Materials and MethodS
Hormones
The non-nicked hCG isolated from the CR127 preparation of hCG

20 was used as a standard in both assays (Birken et al. 1993).
The pituitary hCG was isolated as described {Birken et al.
1996). C5, a 100% nicked hCG having extra sugars on both N-
and O-linked carbohydrats moieties, purified Zrom the urine
of a choriocarcinoma patient (Elliott et al. 1997), was

25 supplied by Dr. Laurence Cole (Yale University School of
Medicine). Although the C5 immunogen used in the development
of B152 antibody was 100% nicked hCG isoform (i.2. had
cleavages in the peptide backbone of loop 2 of the b subunit)

the antibody did not discriminate nicked from non~nicked nhCG

30 {O'Connor et al. 1998).

The same serial dilutiens of non-nicked hCG, pituitary hCG
and C5 were used for binding characterization in hCG assays.
Hormone concentrations of initial stock standards solutions

35 were determined by aminc acid analysis.
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mg/ml solution (B152-B277* assay) in coating puffer (0.2 M
bicarbonate, pH 9.5) overnight at 4 C. The coating antibody
solution was aspirated, the plates washed {wash solution:
0.9% NaCl, 0.05% Tween 27} and blocked with a 1% solution of
BSA in PBS with 0.1% sodium azide. Following incubation with
the BSE solution (minimum 3 hours at room temperature) the
blocking solution was removed, the wells again washed with
wash solution and 20C ml/well of the appropriate hCG
standards were added ir phosphate buffer B (PBS with 0.1%
pbovine gamma globulin and 0.1% sodium azide). Rfter overnight
incubation at 4 C, the plates were again aspirated and
washed. The 200ml (50,C30 cpm-100,000 cpm) of “**I- labeled
antibodv was added to the wells which were again incubated
for 24 h at 4 C. The tracer was aspirated, the plates washed
with wash solution, ths individual wells placed in glas;
tubes and the radiocactivity determined in a Packard Cobra
gamma counter. Doses were determined by interpclation from

a smoothed spline transformation of the data points.

All samples were stored frozenm at -20 C prior to assay.
Because extreme values of sample pH may interfere with
antibody binding, the urine pH was adjusted with 1.0M Tris
§els] 9.0), 50pl/ml urine prior to assay, so that the final pH
was in the range of 7-7.4 (O'Connor et al. 1988). Intra-assay
variation was 6% for bcth assays, inter-assay variatlon was

12% for B109-B108* and 132% for B152-B207* assavs. Sensitivity

R,
J.

T.
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gestational age 1.8-4.1 weeks from ET- embryo transfer),
ectopic pregnancies (n=7, gestational age 2.3-4 weeks) and
noermal pregnancy controls (n=65, encompassing the range 0.6
to 5.4 week from ET). Some of the normal pregnancy urine

samples throughout the pregnancies were also obtained from

Dr. Cole. Others were obtained from the clinical practice of

collaborating physicians at Columbia Presbyterian Medical
Center (CPMC) (Total n=103). Matched serum/urine samples
from the first (n=12) and the third (n=11) trimesters were

provided by Dr. Amalia Kelly at CPMC. Trophcblast disease

 serum (n=17) and urine (n=28) samples were obtained from Dr.

20

25

30

35

Cole, but were collected by Dr. Edward Newlands {(Charing
Cross Hospital, London, UX). ‘All specimen collection
protocels were approved by the appropriate Institutional

Review Board.

Statistical Analysis

Polynomial regression models of log transformed hormone
ratios were used to describe the relationship between the
change in ratio as a function of gestational age in normal
pregnancy. A paired tT-test was used to evaluate the
relationship between matched serum and urine hormone ratios.
Analysis of covariance (ANCOVA) was used to describe the time
adjusted relationship of hormone values in ectopic pregnancy

and spontaneous abortion to those of nermal pregnancy.
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Repr o
which appears in their r“locra‘! or urine is derived from the

embryo {except for the sma 11 amounts of pituitary hCG present
in all people). Raw urine is freed from particles by
centrifugation fellowed ky Pellicon filtration through a 0.45
micron membrane. Next, The procedure is to ccncentrate the
urine with a Pellicoen (Millipore) system which concentrates
as much as 30 liters to 500ml overnight (4°C) using a 3,000
MW cutoff membrane. Smaller volumes can be concentrated in
less that two hours. Next, the urine 1is desalted and

delipidated by passage through a large volume cf Sephadex G25

in 0.1 M ammonium bicarkcnate. This step greatly increases

the binding of CG to immunoaffinity columns. The desalted
urinary concentrate 1is next size fractionated on the
Pharmacia EiLoad Superdex 200 and the hCG and hCG subunit
peaks are identified by specific immunoassays {Of Connor, J.
F., et al., 193%4) and the appropriate fractions are pocled

and dried. The hCG and hCG subunits are purified from the

gel filtered wurine concentrate by immunoaffinity on

insolubilized hCG antibody columns as described but with the

use of either 4M guanadine (0.1M tris acetate, pH 5) or
ammonium thiocyanate as eluant to decrease ioss of sialic
acid from the hormone. Alternatively, hCG is purified by
conventional chromatographic procedures, anion exchange and
hydrephobic chromatography. The subunits are separated on
reverse phase HPLC using a 0.01M sodium phosphate, pH 5
buffer and acetonitrile, after incubation in 4M guanadine,
0.1M tris acetate, pH 5. A third method 1s final

purification and separation of the hCG subunits on SDS PAGE

1954. J. Biol. Chem 208:853-861. Thotakura, N. R, M W Szkudlinski H n

~. Vi ntlizine Bregess@hdeobi ol ogy. 4:525-533. 10 Townsend, R R,
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products of digestion are separated on reverse phase HPLC
10 (using a pH 5 buffer). This procedure results in removal of
the large beta COOH-terminzl peptide which conzzins O-linked
sugars. It also releases small, non glycopeptides from both
subunits (Pollak, S., et al., 1990, Birken, S., et al., 1987;
Birken, S., et al., 1986). Next, the main disulfide-linked
15 core of each hCG subunit, is reduced and carbcxymethylated,
and separated on reverse phase HPLC at pH 5. &% this stage,
large peptides are isolated, including the clycopeptides.
Each separated glycopeptide is redigested with trypsin and
re-separated on HPLC at pH 5. These glycopepzides are next
20 employed for two different methods of sugar chain analysis.
One method is the approach of releasing the oligosaccharides
by enzymatic digestions uing PNGase F for the N-linked
glycans. The released glycans can be separated from the
peptides by ethanol precipitation, desizlyated with
25 pneuraminadase, and separated directly on a Dionex Carbopac
PA-100 column. Oligosaccharide standards are available fromr
Dionex, OxfordA Glycosystems and other companies for
calibrating column elution times for various giycans {Hardy,
M. R., and Townsend, R. R., 1994, Rohrer, J. S., et al.,
30 1993, Weitzhandler, M., et al., 1993; Townsend, R. R., et
al., 1989). Confirmation of the released structures 1is
obtained by performing carbohydrate compositional analysis
of eluted glycan peaks a&s well as performing digestions with
specific glycocsidases and rechromatographing the modified
35 glycan on the Dionex system (Hardy, M. R., anZ Townsend, R.
R., 1994; Rohrer, J. 5., et al 1993; Weitzhanlder, M., et
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din.Chem 38d,26835a&38ition, the released monosaccharide can ;requentf§
be identified as well (Dionex, 1967). Structure
10 determination is facilitated by the wuse of specific
glycesidases for branch chain cleavage as well as for
digestion of individual sugars from each <¢f the branch
chains. For example, Erndc H cleaves high mannose type and
hybrid oligosaccharide chains while glycosidase Endo F2

15 cleaves biantennary complex types and PNAase F cleaves tri.

and tetra-antennary chains down to the N-Asn bond.

Competitive receptor kinding and Jin viIro bioassay.

Bicassays are performed with recombinant-engineered CHO cells

20 transfected with the human receptor to LH/CG Cells are
maintained in Ham’s F-12. medium, 4mM Glutamine, 400ug/ml G418
(Gibco), 5% fetal calf serum, 100IU/ml penicillin, 100ug/ml
streptomycin. The cells &re removed from the flask surface
by versene only.

25
A competitive receptor assay constructed as ‘follews: The

receptor binding assay mixture contains 120 ul of the
appropriate dilution of serum/urine samples or hCG dilutions
for standard curve, 100ul of ***-I-hCG (50,000-100,000cpm) in

30 buffer A(PBS/0.1%BSA} and 100ul of CHO cells (2x10* cells in
PBS). The mixture is incubated at 37°C with slight shaking
followed by centrifugation for 10 minutes at 750xg. The
supernatant is aspirated and the cell pellet is counted in
gamma-counter.

35
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appropriate

are incubated at 37°C Zor two hours. The supernatant is

removed, and the wells washed with Hank’s balanced salt
10 solution. The intracel_ular cAMP is extracted with 85%

ethanol, which is diluteZ 1:5, (or up to 1:40, depending on

England Nuclear). cBMF assay is performed according to
manufacturer’s instructisns. Response is normalized to well

15 protein content (BCA prcotein assay kit, Plerce, Rockford,

Ii).

Tn vivo bioassay is determined by the uterine weight assay

in immature female mice, Zcllowing the procedure of Wide and
20 Hobson (Wide, L., and ZHobson, B., 1987} . The mice are
injected subcutaneously with one third of the total dose of
gonadotropin on three consecutive days and killed 72 hours
after the first injecticn. Uteri are dissected free from
mesentery, fat and oviducts, blotted to remove intrauterine
25 fluid and weighed to the nearest 0.1lmg. Five to ten mice are
used at each of these dose levels. The hCG standard
preparation used is a nicked hCG. This material may be run
concurrently with specimens isclated from first and third
trimester pregnancy. Sham saline injection may be used as

30 a control. The responss signal is the log mouse uterine

weight.

Clearance of hCG isoforms. The clearance of hCG 1is

determined in the rat. Blood (200ul/sample) is obtained at

35 0, 120, 240, 360 and 420 minutes post injection, from an
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5 Dawley rats (Charles River Laboratories, Wilmington MA), wt
175-225g, are given free access Lo food and water. Rats are
handled for acclimatization for one week after arrival, and
several days before the hECIG infusion, the rats are cannulated
under pentocbarbital anes-hesia. A 21 gauge stainless steel
10 cannula is inserted intoc the one external jugular vein. The
placement cf the catheter allows for the collection of blood
from the unrestrained, unstressed rat. After the animals
have recuperated from the cannula implacement , an hCG
isoform is injected (10 ug/ml sterile saline} through the
15 cannulated vein. Blood samples are obtained at the four time
intervals listed above. The blood is allowed to clot and the
serum separated and stored at -80°C for immunometric assays

specific for different hiG isoforms.

20 Clearance rate of the iscforms of hCG from the circulatiocn
of the rat are estimated by computer fitting the
concentration data to ar eguation of the general form:
Concentration=Re™ +Be™® at time t; A and o are parameters
of the rapid component and B and B are parameters of the slow

25 component. The metabolic clearance rate (MCR) is calculated
as MCR= Dose/ (A/0+B/B) and the initial volume of distribution
is calculated from V,=Dose/{A+B). The MCR is normalized to
body weight for statistical analysis, which is performed
using ANOVA with Duncan’s range test for determination of

30 significance (Cassals, J. W., et al., 1589).

Mice. The mouse species used in the experiments described
herein are Balb/c mice, aged 12-20 weeks old and adult
Sprague-Dawley rats of either sex. Mice used for the

35 production of monoclonal antibodies through ascites and for



(a) (1) contacting a first portion of a sanple fromthe subject with a
first anti body which binds to the hCGisoformthat is re i gygz t he
B152 anti body; (2) contacting the sanple resulting fron1p§??¥$e a
second, | abdezddomnt i body which binds to the hCG i sof or m BCHUBW0AAEAuUS| y with
the first antibody; (3) neasuring the anount of any bound second anti body
in the sanple, so as to thereby deterni&; the anount of the B
152-detectable hCG isoformin the sanpl€. (b) (1) contacting a second
portion of the sanmple from.the bj ect wi st Rk ti M chadinds to
intact, non-TRck&E HEERTASTL éﬁbsfént?%%?yagfggggfggqt?%gymf?%,nicked
hCG, free hQas3ribbani BaliCd 8ife ame msBd koyausenhabridyna (& idampPes
resulting from ( 1) with a. . i body which binds to intact
non- ni cked W@@esgé&ﬁégﬁggug §£éu§%g%4i;% %kggcgﬁ%%body; (3) neasuring the
anount of bound fourth antibody in the sanple, so as to thereby determ ne
the anobunt of intact hCGin the sanple, with the proviso that steps (a) and
(b) can be performed in any order; (c) determning the ratio of B
152-detectable hCGto intact hCGin the sanple fromthe nmeasurenents
performed in (a)(3) and (b)(3); (d) repeating steps (a)-(c) for sanples
taken fromthe subject over a period of several weeks, wherein the failure
to detect a decrease in the ratio determined in step (c) conpared with the
amount of hCG determined in either of steps (a)(3) or (b)(3) indicates a
probl em pregnancy in the subj ect. 30 2. The nethod of claiml, wherein the
sanple is a urine sanple. 89 8 Cctober 2003 3. The nethod of claim 2,
wherein the urine sanple is obtained fromthe subject within the first
seven weeks of a pregnancy. 4. The nmethod of claim1l, wherein the first and
third anti bodies are bound to a 5 solid support. 5. The method of claiml,
wherein the second and fourth antibodies are |abeled with a radioactive

i sot ope, enzynme, dye, fluorescent nolecule, nagnetic bead, or biotin. 10 6.
The met hod of claim1, wherein the second and fourth antibodies are | abel ed
with the radi oactive isotope |I'Zs



7. The nethod of claim1l1, wherein the first antibody is designated B152, 15
produced by the hybridoma cell line deposited with the A : ‘ﬁ e
Cul ture Col I ectl on under Designation No. HB-12467. 8. Th@eérﬁtﬁﬁﬂg ﬁ) claim

1, whereiRy gcond antibody is designated B207, produ e

hybr| doma ce I | ne deposited with the Anerican Type Cul ?E?%ﬁycnglslﬁgctl on 20

under Designation No. PTA-1626. 9. The nethod of claim1, wherein the third
anti body is designated B109, produced b§4the hybridoma cell |ine deposited

with the Ameri can Type Cul tu]r:e CoI I ectl on underEDeS| gnation No. PTA-1624.

25 10. The ERIMENTS At ed B

108, produceg, b tchx% XHE o%ec'r' i@ x48pesi 4 ash dd hiriherAner keaa T
cul ture. Col ﬁguc 2h Shor g If)e ‘%nau S R0 BTA: 1625, 90 8 oo ;gCP 2003 11,
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(0]
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0% Al-. A AOu. AB. A#. A[. Al X. AX A Al AX#b
@A . AL. A0\ .3R9 ROPSAREY . %\SORGA?i%%‘berE %Apfe?i@%%(#E %XN By A
beé) AIAI;-F(E Q_I\rg%_n%btA)ﬁ_&rﬁﬁ,oé,s@é@A#cA' =1 dAbe Au@dAtb. AnaAri fy AT’CGIAOO BeAL@ A;
% AQ. AXY. A \J.| A ca
W] cal] ca] caiﬂ@é]tcéﬁfca%‘é B5PEaCt ca cé‘%‘n ?}]}k%én EB@%%QC%J\QCE?%U] calca
Ul ca] caU] ta]sm] et cieddlealedt’ &tottn® ghoriocarcinoma patient
isoform was not only 1C3% nicked but also contained 100%

tetrasaccharide-core O-iinked carbohydrate moieties in its
beta COOH-terminal regicr.. Two-site immunometric assays have
been developed using these new antibodies, B151 and B1l52.
15 The former exhibits good specificity for hCGn independent of
the source of the hCGn, that form excreted by choriocarcinoma
patients or the form of hCGn form normal pregnancies. The
latter antibody, B152, is sensitive to the carbohydrate
moieties and possibly other differences in hCG isoforms but
20 not for nicking of the bata subunit. These two immunometric
assays provide potential novel diagnostic tocls for direct
measurement of hCG isoforms which could not be accurately
quantified earlier before development of the assays using
these newly generated antibodies.
25
Human Chorionic Gonadotropin (hCG) is a glycoprotein hormone
produced by trophoblést cell of the placenta. The
measurement of this hormone in blood or urine is the basis
of all pregnancy tests. It is secreted by the trophoblast
30 starting very early in pregnancy and functions to maintain
steroid production by the corpus luteum until the placenta
takes over that function later in pregnancy (1). There has
been much recent interest in measurement of the hormone or
its subunits or fragments for purposes other than the

35 diagnosis of pregnancy such as monitoring of therapy for hCG-
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30 Liguid Phase Assays
Figure 8 shows potency comparisons of liguid phase

immunoassays of both B151 and Bl52 antibodies comparing

competitors: 1. standard CR 127 pregnancy hCG (which has a

202 content of nicked hCG): 2. C5 chorio CG (100% nicked and
13,

35 hyperglycosylated); 3.% nicked CG made from CR 127 by
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Using B152 as capture anc B207 or B108 as detection antibody,
30 produces an assay which measures all normal pregnancy forms
of hCG (both intact and nicked and beta subunit) to a similar
“extent but prefers binding to the form of hCG or beta subunit
from its immunogen, C5. As predicted earlier from the liquid
phase studies, this assay does not prefer nicked forms of hCG
35 put hyperglycosylated forms of hCG such as C5. B152 and CTP

104 as well as several other monoclonal antibodies to the
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35 Results are analyzed in terms of ‘relative immunopotency

(hbased on the slope of the regression line) in Figure 10.
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)-J 10z 1ozpreparatlons 814, C5, M4, C7 and P8 one at a time with the
carbohydrate differences as well as nicking differences among
5 the 5 hetercdimeric isofcrms of hCG. The correiation results
for each comparison are as follows: 1. Tetrasaccharide O-
linked  core: R-=0.9147 P=0.0108,  significant; 2.
Trianntennary branched moieties N- linked on B: R-=0.8853
pP=0.0171, significant; 3. Slalic acid C-linked: R-=0.3062
10 P=0.3332, not significant; 4. Sialic acid N-linked on B:
Ri=(0.2289 P=0.4149, not significant; 5. Percent nicking in B

subunit: R-=0.0984 P=0.6072, not significant.

To summarize this analysis, the immunopotency of hCG is
15 isoforms measured with B1l52 as a capture antibody in a two
site assay correlates best with hyperglycosylated core
moieties of both O and N-linked amino acids but not with
sialic acid residues not with the degree of nicking of the
@ subunit.
20
Disgussion
The various isoforms of hCG have received increasing
attention during recent years for their potential diagnostic
value in problem pregnancies such as Down syndrome,
25 preeclampsia, trophoblastic diseases and early pregnancy
loss. Nicked hCG at high concentrations has been associated
with trophoblastic disease and other abnormal states of hCG
production. Although nicked hCG has been measured by 2
variety of gqualitative techniques such as immunoblotting, as
30 well as by direct isolation and sequence analysis of such hCG
isoforms from urine, it is only recently that some
investigators have been measuring nicked forms of hCG by a
variety of subtractive immunoassays or non-specific hCG
assays with the addition of scavenger antibodies since

35 direct, relétively specific antibodies were not available
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109%5¢&' () 1HNNHQBEP§3béft, we described development of two antibodies

produced ‘using choriccarcinoma-derived nicked hCG as
immunogen. This led to a direct assay fer nicked hCG. By
10 employing a nicked, hyperglycosylated form oI hCG from a
single choriocarcinema patient, we have developed tWO
antibodies with distinct specificities. One antibody (B151)
prefers binding to nicked forms of hCG, regardless of the
origin of the hCG molecule { neormal pregnancy oxr
15 choriocarcinomaj) . Nick-free CR127 hCG has the Ilowest
affinity to this antibody as would be expected for a nick-
directed antibody. While B151 was directed towards an
epitope dependent upon peptide bond cleavages in beta loop
2, B152 binding was not affected by peptide bond cleavages
20 within this loop. Since the main difference between C5 hCG
and CR 127 hCGn was the hyperglycosylation of the former, it
was inferred that B152 was chiefly a carbohydrate~directed
antibody. When B151 is wused as capture antibody and
virtually any general beta antibody as detection antibody in
5 a two site assay, little cross-reaction with hLH is cbserved.
B151 cannot bind simult aneously with antibodies that are
directed chiefly to the hCG beta core region (site IV such
as B201 and B204) nor can the antibody bind with site III
antibodies directed to heterodimeric hCG such as B1l09 or Al09
30 but it can bind at the same time as antibodies to the heta
COOH-region. B151 may represent a new hCG epitope revealed
after nicking of beta lcop 2. The creation of new epitopes
by nicking of the hCG molecule has been repocrted by others
(30).
35
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!10961&:()'carbohydrate moieties, sialic acid, and percentages of
nicking. » significant correlation of BIlZ2 binding to
hyperglycosylated hCG isoforms but not to those with sialic

10 acid or nicking differences was demonstrated. Antibody B152
appears to have at least partial specificity towards the hCG
beta COOH~terminal regicn. This is shown by failure of a
monoclonal antibody to nind simultaneously with beta COCH
terminal antibodies such as CTP 104. 1In studies of B152 as

15 a two site assay, it was shown that hCG isoform MIA which is

missing most of its COOH-terminal region binds poorly to

B152.

Each antibody has a different application in accordance with
20 its specificity. Up to the present time, only indirect
assays were available to quantify nicked hCG, such as
subtractive assays or assays with scavenger antibodies added.
Development of B151 permitted formulation of direct assays
for nicked hCG which have been applied in studies of early
25 pregnancy (25,31). These measurements may have diagnostic
applications for certain cancers (18-19) and in the detection
of Down Syndrome (22). Application of the B152 antibody
resulted in development of assays which can detect
differences in the carbohydrate portion of hCG. Major
30 potential applications ci this antibody include detection of
Down Syndrome (23) and recognition of pregnancies destined
for early pregnancy loss (25,32) This antibody 1s unusual
since it is rare for carbohydrate discriminating antibodies
‘to be developed to hCG. The only earlier such development
35 was antibodies to the hTG beta COOH-terminal regicn by the

use of the isolated peptide bound to carrier (28,33).' It is
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5 linked carbohydrate moieties in the beta COCH-terminal
region. This may have resulted in production of this rare
antibody. A second chorioccarcinoma derived hCG isoform, C7,
displayed 69% of this same O-1linked core hexasaccharide
structure and proved to be of similar potency as C5 with the

10 B152 epitope.

In cenclusion, we have produced two novel monoclonal
antibodies sach with potential clinical utilit B151 which
can be used to measure nicked forms of hCG with better
15 specificity than any antibody reported. B152 which is a
unique antibody to a choriocarcinoma form of hCG and can

discriminate hyperglycosylated from standard pregnancy hCG.

Materials and Methods
20 Hormones
Nick-free hCG (814) and nicked hCG (813) were prepared from
pooled urine standard hCG {(batch CR 127) by hydrophobic
chromatography, as described previously {14} . C8 hCG was
purified from an individual with normal pregnancy, M1 and M4
25 hCG were both purified form individuals with gestational
trophoblastic disease (hydatidiform mole}, and C5 and C7 hCG
form individual with malignant trophoblastic
disease (choriocarcinoma), as described elsewhere (16,26).
. The N-terminal peptide segquences of the separated o-and B-
30 subunits of CR127; P8, M1, M4, C5 and C7 hCG and complete N-
and O-linked oligosaccharide structures have recently been
‘published (26). Two peaks were observed by Sephacryl S100
HR chromatography during purification of hCG preparation Ml.
The peak eluting in the position of standard hCG (M1l), and
35 the peak eluting later (M1A} were purified separately. Ml



10 10
10U] } ~8WU3USL! ! ml +! 10%c& ()-!m + 10%U& ()-!{] +! 10%41& ()-! ei '

_ . i Il +! {1 +! -lei! 1098N& () - $!
m ! 10988 &wvo)ofdobd | 10%H#& () - $89: ISgTMS00/13197 (-8
?ggngW! I'hpj 1 109%& ()-|110%& ()-0!c10%& ()-10%& ()-!10%& ()-= 10cc
10ccKf ut zX6xY7! ! I me! 1094.1& () -!me! 109&7€) -1 ¢! 109& () -pj ! ! '

: _ ! ) - ! nt! Ic! -pj110%& ()-|!'tpj! 109
S| Vvpj ! 109%& ()|t L rS4llil ()= AR N

RO, 84' s ;g‘;&e'()gé%& S QA Elop < AOWE {Jang 1Q1tnl0
; SH#+zX6r SALJ S 4 H0UR2R hie! M THEDMNNG (Dsollhickti 189S g)Lhad 1epgdieg () - !
%808/24; E)zé) '13%%" ()-+GA}oP4l I | f #1 109%2210%' ()- 1088 1088C(I) - “O-1om

It 23" & ()-s!{23"10%*& ()-s!~ () --" i !
10881123 ()-s!{ 0% *& ()-s! A#! 1090N& ()--' zX6P4!110i ! 109& ()- !
109 () - SLOY&: ()-!1yh109% 1 & ()-!r109@B& ()-wzX6P4! | ItL(!10%q8! ()-! L(! 10%x&

()-1fLil? FLi110% )& ()- 'Li'10%\& ()- Oi!10%& () -

. <=>MKOMA! | i dof 1 AP ripma 1 BOB! d9sigdared] O50gs (Dsolatgd Zrom &'single

patient as described earlier (16) and its complete
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carbohydrate analysis has recently appeared (Z26}.

10 Immunization of Mice

Mice were immunized intraperitoneal with choriccarcinoma hCG
preparation C5 diluted ir saline (600 pg/mouse) and mixed 1:1
with Freund’s adjuvant. AIter 3 consecutive immunizations
(50 ng/mouse) at 3-4 week intervals, animals were retested
15 for 3 months and then given an intraperitoneal booster
immunization (34). Ten days after the last booster, the sera
from mice were tested for binding {in liguid phase
radioimmunoassays) to both iodinated CR 127 hCG and to
iodinated C5 hCG.
20
Liguid Phase Assays

Liquid phase assays were performed using a solution of 80nl
0.3M PBS with ).02% sodium azide, 50 pl tracer, 20ul normal
mouse serum, 50pl 1% horse serum free of gamma globulin for
25 titrations ( when competition studies were performed, 50l
of competitor solution were substituted to generate
dose/response or Scatchard curves), 100pl of diluted sera
followed by incubation 1 hr at 37C and then overnight at 4C.
Next day 100pnl rabbit anti-mouse sera was added, incubated
30 10 min at 37C, then 1 hr at ambient, then centrifuged,
supernatant aspirated, and pellets counted. The mouse whose
antisera had the greatest discrimination between binding of
radiolabeled C5 and radiolabeled CR 127 hCG was sacrificed

and their spleen’s were used for hybridoma production. The
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5 The clcned monoclonal artibodies, Bl51 and ELIZ were each

studied in the liguid pﬁase competitive radiocimmunoassays
using C5 as radiolabeled ligand and C5 and CR127 hCG as
éompetitors. The method is as described under liquid phase
assay method. Affinity constants were <zalculated by

10 Scatchard plots as described earlier (35-37).

Two Site Assays

Two site assay testing was conducted at Ya_e University
(enzyme immunometric; and Columbia University
15 (radioimmunometric) as described earlier (24,z7)., Briefly,
Immulon microtiter wells are coated with capture antibody,
at a titer determined to provide the best combination of
sensitivity and range. The plates were then wazshed and then
blocked with 1% BSA in PES. After a further wash standards,
20 elinical samples and contrels were added to the coated wells
(200pL/well). Plates are incubated, then samples are removed
and plates washed. Labe>2d antibody (either radiolabeled or
peroxidase labeled) 1is then added, and pleates incubated
further. The response variable was generated by a gamma
25 counter (Packard Instruments Cobra) or Dby absorption
spectrophotometry as appropriate. A cubic spline curve 1is
generated for standard values, and sample values read from
this curve. Regression lines and all graphs were created
using Sigmaplot 4.01 Zrom SPSS software, Chicago, I1ll.
30 Linear regression analysis of immunopotency)} &s compared to
each of the carbohydrate differences and nicking differences
of the hCG isoforms was accomplished in Instat 1998, GraphPad

Software, Inc., San Diego California USA.
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Ongoing statistical analysis is particularly directed at
determination of minimum constellation of determinations
25 necessary to develop =2 clinically useful discrihinant_
function for the detecticn of problem pregnancies at a point
where useful discriminant intervention (quite possibly the

administration of exogencus hCG) would be effective.

30 Loss of patient #10 (Figure 17D) best exemplifies this; her
pregnancy was not lost until after sample collection had
ceased. BAnd on the basis of hCG concentration, one could not
predict a trouble pregrnancy - but with the comparison of
ratioc with concentraticns would predict the problem when

35 other indicators appear o be normal.
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8. The method of claim 1, wherein the second antibody is designated B207,

produced by the hybridoma cell line deposited with the American Type Culture Collection
20 under Designation No. PTA-1626.

9. The method of claim 1, wherein the third antibody is designated B109,

produced by the hybridoma cell line deposited with the American Type Culture Collection
under Designation No. PTA-1624.
25

10.  The method of claim 1 wherein the fourth antibody is designated B108,

produced by the hybridoma cell line deposited with the American Type Culture Collection
under Designation No. PTA-1625.
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11. A method for intervening to prevent pregnancy loss comprising detecting of
a problem pregnancy in a subject according to the method of claim 1 followed by

administering to the subject an amount of hCG effective to prevent loss of the pregnancy.



