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1,567, 764 10 Hormone (LH), Human Placental Lactogen (HPL), Human Prolactin and Human
Chorionic Gonadotropin (HCG); and fragments thereof.
" 35 . Specific fragments which may be modified in accordance with -our earlier specifi- 35
cation include the 8-subunit of FSH and -specific unique fragments of natural HPL or
Human Prolactin, which fragments may bear little resemblance to analogous portions
of other protein hormones. Preferred fragments include the B-subunit of HCG which,
according to the two authoritative views, has either structure I or II as follows
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: Agam, such structures. may smtably bc produced by known synthenc methods, -
40 In one aspect, therefore, the present invention provides (i)a) an antigen for the 40
immunological control of fértility which comprises a chemically modified polypeptide,
the unmodified polypeptide being of structure VII, VIIL, IX or X, stated above.
- As disclosed in our éarlier specxﬁcatlon, the degree of chemical modification of the
polypeptide is such that the resulting antigens will induce generation of antibodies
45 which will neutralise not. only the ‘antigens but also some, at least, of their natural 45
counterpart, i.e. HCG, and tiis as well as the type of modification will depend on such
factors as the nature of the polypeptide “involved. If too little modification is effected,
the body may not recogmse the modified polypeptide as a forexgn intruder and may
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acconpl i'shed lme poBpéptideOst .ﬁ&hquﬁ@gey@am suctemodifiterionmedy be eamdrmit & |inker

(activatisr) i rknmynamredéqreampblaﬂmctfende!qthsh aqutﬁe:éwevm t h ot ect ijgn and
S| y n
SUbsequent di 30 gns%f )y the im Tl‘ftno ogical ¢ ntﬁﬁ? Qfﬁgﬁiégﬁegﬁ E%'gpm ypept | de
or nodifier. Hebi Q)ﬂgﬂg photeir Hp Jp gy, Arried out in 15

known manner, af Oby &éHifg teﬂasmﬂaﬁﬁealphmpﬁda ntohigudglg&dapsadewa féord gdi-above. In a
further 2spect, ﬁhehqvmge&emmmmgrm,w@ract atmmoblﬂas Lﬁnesmeﬂtdctqlhe praeguction

of 15 antigens fegifidny lglgne reagh |tP r"@ﬂ rising
W J&Vi ¥fe hor mone or

cheni cal |y nogj f i Hie ed B 3
a fragment ther egds haaing g b eﬁ& :Bﬁglaﬁdhaﬂtthede modi f yi ng

groups dgrived f urmvdnﬁgcdpolypaﬁxde with the modxﬁermnploshgw wager-fsolw arppdiimider oups by

activation of h |a&‘“’6¥ pol ypept i £ ed by reaction

with tolylene® E&meg&nﬁﬂge rup e}gﬁﬁ‘b:g) th? ﬁ?%ﬁﬂ,%ﬁ h%t ed product

with the pol ypEpEdddeacﬁ&t d!&hermﬁltfng diRt Wit the Ebw t1d’eQ<$BeBﬁ5dxﬁé&,|ih’thc0r b) by

att Mchimg to thepmmdfmaﬂﬂlpahlﬁlﬁ?ﬁdltdbomd | ng groups der| ved fr am nodi -
})

fiers having fPed & g °B nj ugati on
S ot S o105

of the 25

wat er - sol ubl e casé@déri Mm de” as act I'vating agent; 'or c) attaching to
the unnoddi fi ed) pbat ypdmgltdehermdmd mwmypd fxmlpoly-f i er $5havi ng
free am no groupge"tﬁd er;%fssgn ct o ‘t“F?‘ petiodats and gag dehyde and
reaction of the p Retayrvte) q‘;d %‘ﬁ&f*m aqggnmggdlﬁgpsdlfled in
the 30 havingl 2@ CaiR g}ﬁuparkuau Erfif@t héiocyanin,

30 d) b attasthp n@etmbomnlmr@i db‘pmhyp@pmcebemndm ip sictups ggri ved
from pol y- rrer"fgﬁlbed%a ‘é Mth a

cyanuric hali er m ﬁgeﬂie%sy? e § Iugﬂg g‘agg‘jtmadduct with

t he pol ypepti etrOmb&inﬂiDdﬂondE Isﬁﬁtﬁln adh pﬂ50f e.g. 6—&) and):ysoﬂiitibxatimﬂolygnet o the

unnodi f i45d poldi ETAE i if shem euitgbly agrls ddrerlusweldnan @he POIG is suBdlyver i ggd

sugars by tre rﬁatﬁgfl ‘]"He‘ 10 a‘f‘gg vpl L tﬂéﬂ é‘?‘l‘ﬁ and reac-
itabl to 0 mo ar equiv, reacno a s

tion of the reg ? ap £d. Process

a), which, as 4i’<ndn¢aiteedacn¢sm;imbeuagnrp} mamﬁle v@ny mdnﬁoucatto arhoumsthnyrmdl fiers

havi ng fPee amk @Hyagnqw@thwmm @mlaﬁi the eﬂ‘@ | i met |
henocyani n, 4(2l ‘he ab ﬁmﬁéﬁ f Pgw n or bovi ne
serum al buni n,ﬁed; ny§|t %a&rpﬂa 30 ug lJ n or

t hyr ogl obul i n,ﬁerrmn;t pelypebﬁde beinh ¢ & tﬁe&dthalie ﬂﬂmhmcbdbelreh tmmnd Schi ck,

J. Biopt§s. Bmedif c@bmsqgﬂ lm%ﬁyltablvnea atﬂ@ $0 henodi fgser i s
convementlyM «g@‘% h:" m@gx%}l tt@:ﬁfer in
sodi um chl or | i'de,ﬁoﬁﬁfﬁ Sodin 8 thee s&fvﬁeds igas & tol yl ene
45 o did socyomda‘bmf«(rml andswbism;asming nbad Bteto this sol ution. The -

TDI C i s %8ui t ab yTheimo T o sz*r)owﬁl&h li nergllyl desqriy ﬁwzndi n diédxane

ana he amunilicy T Tt Ry L
equi val ent s =P} |s&ha olls ))eqn@golyalaglmperature of
from-5to + B)epdl)]ryrm:ef'ﬂreafbb ymfo tgmuéseif itHe pallypi!pﬁdb&o bemodifiedrard sultablymay, for

exanpl e vary fromabout [err] to 2 hours. Any

'B_.




50 excess TDIC is then suitably renoved by centrifugation and the
preci pitate washed 50 with the above phosphate buffer and the supernatants
conbined. The activated nodi- fier may then suitably be added to a buffered

_ of the polypeptide to be nodi- fied, preferably in the sane - s
phosphatsg buffer (5-30 ng/m ), the quantities of nodi- fier-and polypeptlde:'
hccordance with the nolar. ratio desired in the fesulting 55

nodi fixed/pol ypeptide. The -conbi ned solution is suitably reacted at [err] to
[err], con- veniently 35-[err], suitably for 3 to 6 hours. In an

al ter nat i \8e enbodl nent, the first stbynysy conprise addition of the 61D GJ

sol ution To LGl &ﬁ%&%ﬁ?%ﬁ o8 USO8 ot {5 205

first and. secognimdhe asd ﬂ:eﬂ:erprésende a:lmﬁatﬂaly GlOl-ethyl-s(s dnme'ﬁiyb nmodi fiers

I rqpyl)ca
o ooy pr SRR CE TR .

B ns silch as
keyhol e I i rme mﬁm&d 0 e sadhedshy didsan qaa)dmﬂny& #buwcbovine - -
serum al bunin, rqomltgmpemmre gedh ﬂt{lgaahput % wch?, pfefiblg A0-31.(TH rextiod @meor dextrans
(Dextran T70), S8 or o t%a l? %r'@gﬁ q“q:rhlééﬂuqtgg anso vent, d)rgr OUpS of
t he pol Yb%pt i df y cﬁ' le, 4 t0 preferably45 to 4.8, The

1,567, 764 prot eﬂmeamael__msumeg okt tasp«a KikehirdOthe reaBshn e @ecTorl at ed
pol ypepti de i se:mingiewmlfromuw&muemsﬁ e:tsed to the- m)dl fier, preferably

in the presence, of d in the .
presencels prefg" '%Q Eﬁ%ﬁngzbﬁQ jtmc %‘Eﬁ F;;&vbgdl i nlde as
xdldlh '

the water-solu cfathu,a&o@;ms Rbifplék ik -of olymers ridher i sed

sugar, such asinFig u;rauedsalddhﬂiemmteesmonvnﬂ;@nqmiefoemwlﬂehmmhs f| rst be
treated 5 wit erétf. | B8 'Pg Yy E’h p
ef fici en?0 and gﬂfe& - aay ‘E%Fﬁ:é | ith e qomiegiled 1 Mf%nt Mch as
sal ine and di oxamgblyds '&w H -9m:t:wmemparme-mduta pH of

about 9 to 12, aemax:h &@géqnviimlw@a@@a@mbmﬁmmeramranéf@aﬁpl e, vary
from1t02ho %'GEF DL QreckO a5 T EGLEd

pol ypept Fdle angaL Em%m ; bfme; Hi?%athlfﬁpmgrs%{lﬁ’ o o%&é’dxtpdlﬁ as %’vent
such 10 as gl MadoR€ EPA0E Is, effedied reﬁ:n dxﬁexﬁ wict 0 5,

preferably 4; 5hahde, ¢|g8cyaifm chloridst, |eenatt=e mraé Q°st0

tenper at ur € anEF H:euﬁtgﬁ%mzm 1 mte e s co cmenﬁgms ially t our s,
Iyop|

usual Iy a@out } l,|§ﬁ 1 ,@I ein
nodi fiers, suc pEES-LII0, piid)at tem eratﬁ:e,ldnsponeengntl m) oog!dmrsser um aI bumi n,.
is based on-a th scra, ﬂnthaalasapamblk asmogfi} ngzlem? 1231

0 fre3g

(1968)] that c® %’%&% nmeﬁ“au%fﬁ%ﬁm

gI ut ari c3a| al d §9X30P 1ok bO? c&na) pol ymers

richin [err]- plﬂlSﬁBlﬂJ&t'Hﬂra{l i ﬁ&dxaielpomﬁbﬂ;ateictedmwmerpolypdpudﬂt aprot ein
nodi fiers, thetslégggioyﬂ—ﬁﬁs Brefmbmsa-lg:taaélfg:"tﬁu&’fn@ m “Fh’é,f k b’tﬁam no o
group, |eaving® Iﬁdﬁa g‘“’ b r odu my -
then be reacte ? ﬁugﬂfopﬁ “ftl? P reduoe?ﬁag In-the Zohggelgence g@ an

al kali netal borojmedresuﬁlie nﬁdlﬁéil mypqmdasmmyb:eﬁsnlaysdimdjmnﬁa&mmgrwxumedl ate is
sui tably f or metonalt tegbpiqaes, 1s0ch 3 o Bmecbm@at%fa 1 2 _
sub- sequent c éﬁ%?@ﬁé‘gﬁnﬁﬁﬁiﬁc‘e@g ﬂ%ﬁ%‘% ap-
t enper at #Pe an Qarted toPfa ﬂ iups @:ﬁolﬁxﬁﬂw Ray . fro :

Process d), V\hhﬂdantrmyad acmitp dwith-. ynerised sugar m)dlflers such as
25 sucrose copol yml‘sbv\mmphece dmw%w to ) desgrf b?;‘gx eﬁt:’g S%Ficoll 70 or .

0

400, or pgly- %ﬂ STy e bty Srbagigglodn Of dohe

nodi fi er hal cyanuric ch oride, eg. at a

t enper at ur e of [e,w lles&ibec[ aforre], thdspuomaﬁdnyoﬂ gmtigens (fnr Im::fenéldu gmrslweh as
di met hyl. for rraqul@namithmnwelm iorf gnd the p Ca“ g;;’:ed resul ti ng

di hal ot ri_azi ny?z ormore g’! @;fgl;g un? AL ¢ al dsy
halide 30 ion™Frg és&@ v@ich prodd adlgwm tlﬁd‘lﬁmﬁﬂildgiaﬂpt i de.

sui tably at pH;oSmi J)f feﬁlhﬁ_r coﬁupniﬁdglaychm&aﬂy hodified ipdlypeptideothernunaodified pelyar e, and
conveni ently fpepti eebem]; awteiQreh!@éwe hpymsaeere fggmenipiierenl pad thy S6mist ) i cabl e
for polyngrisef® th 60
epi chl ororgﬁydrl n, ‘% §°l msat’lof OE %he |ﬁ§§?@1"¥6"“gﬁr"z€8f"“§ﬁ‘cB@?‘%’%coses 35
e.g. Deitran TJrOQummmemdﬁme of amt ﬁriyhoﬂl&ed pdifpemide driaby stipmasuiphnt bodset he :
nodi fier with an 3%oreed b theethigl grpnprdf @dhasteine residye P‘§i§%ﬂ'ﬁﬁ"l‘p‘éﬁ“‘i’%@fﬁte “at a
tenperature of 300 to 600C and a pH of 3 to 6. The resulting internediate -
is. suitably reacted with the pol ypeptide at a pH of about 7-11, preferably =
8-10, and conveniently at a tenperature of from15 to [err], 'preferably
[err] to [err]. The reaction tinme may, for exanple, vary from[err] to 40
4 hours. The resulting product is sueduced with an al kali netal : -



e.g. sodi um borohydride. The resulting nodified pol ypeptides may be

I sol ated and purified using conven- tional techniques, such as gel

filtration _columm chromatography, or dialysis and |yo- philisation. Prior

to conjugation (nodification) picogramanounts of [err] |abel ed poly- 45

pepti de may be addéd as a,tracer to:the reaction m xture. The quantity
9155

pol ypeptide 45 conjugated to m)dlfyl ng groups (nolar ratio) may then |
determi ned friomthe anpunt “of radio-activity recovered. It will be

appreci at ed that the nethods a) to e) descri bed above may be em pl oyed
for Tm’dl ereof ,
in 50, partlCU|1ﬁIyp§pHﬂkS&addbﬁ@dthb&ﬁhoﬁhi@d/ﬁqup&ﬁxdﬁﬁvﬁdﬂumﬁdmmagﬁns for use in
|m'run6+'og| cal 50 d&nhm@m teside. As -descri bed above, the g}ggguctlon of -

anti gens for us Eﬁ:} I‘? ?’gg?d‘é'ﬁ‘ﬁ (l“tm'?e‘a Et; %ﬁg%‘ﬁ%c rlier

appl i cat jon, Ao e P l;ﬁﬁ%{ ugmatattacht—,ng one
or nore nodifw &gvegtr@upsmﬁ@ [& BEeHaR id) Bipe;ahlajmm (lasmHhchieng 55

two or nore ppblmlpnn Ilsebmtﬁe@d rtamrmm efagire) aggou jsolvent and suit-

55 A further adnatt PHf°ft9h'e12pP"éf§@Ht’ lP'rT\’/brﬂ“? SQ?V?FW 8 oerieiofdde 2f or the

I mmunol @gi cal rok f £k il [ 1 of e o1 YRS f 1 ed

pol ypept?de, mequéiﬁ@ mﬁﬂm&iﬁ %ﬁ: t?gﬁﬁmaﬁé’taatiﬂ e‘ég‘%ﬁductl

hor nrone or a &mpagdmat-eatthemab to «hdmﬁt&em mecpallypepﬁdéué beatdifed PEOND | Si ng 60
(i) pol ymer i seesi ngreyvinetresidug; rihip gy ﬁeubqoreinsfbeghq Rplypeptide inrroryensianal c

bi f unct naI “‘E‘G{‘ Bl Lk il L5 el ﬂ%‘l ftg%omd #i&d pol ypeptide
Vi a SU DN iy R A A b s AR B8 el e

resi due pres eht partttultuh aowenaJihbse @ekcribed Zbove, for the purpose of producing antigens

1,567, 764 for use in immunological fertility control. p 5{3 t|de or ‘added to the

unrmdlfl gd pol Rg@;@%‘ W‘?‘fﬁ%b ﬁﬁﬁfgé%g% e resigue.

The antlgens yea) g,a,t,érqa of t%ie "un-
nmodi fi ed pol ypeagrbl ahéx doses. b (nrtoammgeqaﬁnd&hwd,bnﬁhmﬂhnuﬂsmdmwmmwsuch as a

bi f uncti onal Gmtervalsqf %ﬁh di met hyl adi pi m date, dinethyl

suber i i dat e, or The; el %Fﬁﬂp I“I’H“Bgtﬂg mvenfiof.y  convent.ional manner [e.g.

Hart nan(r% and Wl d, Bi ochem 6, 24@;@4&@7)] The pol yneri sation may | hus be
ef fecte room tenpsmwx-l-m ahamdcymm [(Broassadi t - ably at a "pH of

9-12, preferabl SPlta?lon sodigmy 2 hours. 10
et g S T A @%ﬁ;*ﬁ?ﬂﬁ“‘?t re-th o
group 339 bd/ & Y @iluked b 850, with Qilioxﬁ:ié esheéd hifa-aCi d,351 N
known rranner let. off thernmfes ot 1dituiheherm|‘:tnbleanlei asﬁterl@mmtd@wﬁcxmtes \Rﬂere

t he pol ypept| 16 get dr HquoIe@o 04 sswetl r‘é%? - this may
S ‘ﬁ&tﬁ;ﬁ@ﬂt o "
SlahdoRN o 0 |rrents (ig6) and

first be join

w il be 3§ppre§,1-gt,

15 (iii) above nay be applle to any proteln ‘reproductive hornone or
fragment thereof, in.pa tICU| se descri bed above, for the
pur pose of produg ri

‘Zﬁﬁ‘;ﬁﬁ, . Wﬁf phiidel %%ﬁy control .
The antigens Qf:bul Qmoﬁg:ﬁﬁmn mvza MHH T athi) th a
phar ma- 480 50 ylcéut/l(bam uachm nala dedIA uH@Inﬂmm,ItErex es-abl y

adni ni stered fayed Cd&mm“ E)oanB "é’éfdvm I I of -
course, vary E?ﬁg"%t E}}ﬁ Ii'ﬁ’ j %5% EP unit doses
of 0.1 to 50 fghpahttrelf , therinl PEIR}rsltlﬁﬁxe NGnjiigatelprace ti Nes at
i nt erval4s of dtrcemwmehbyeéalyweks The foI | owi ng Exanpl es | I I ustrate t4se

i nvention. - . EXAMPILE 3. _ éﬁ

25 Structure X Kg % r%’%‘éa flhmin. lprogs @Lm Eg{ggw@‘m n from
Keyhol e |Irmesoml‘oltlﬂ)1 10 dikneséluti on;ughtéa 19%.5 Mg o0 sintheiicRoRQGat e buf fer
in 0.2 IS0NaClpepgéé of. sEructirs Vijrxeparmldof Rﬂss(plmbi)e%parﬁxmﬂlez taplgain geoved soy
centrifugati offdufh 1 ni of this s tol yl ene-diisocyanate (TDI C)
reagent is 30 - addedgf20..1arL] ,ﬂ%ﬁ%é )tﬁ,r&ésgg)]vmth di oxane, the
anmount bei Nng essEhd it witerlbath cBdledi avd vigoraloly lsred HIC® pepilic dfySY|

resi duessi n t krectteYInG0 enxg/rhlo dn phéphase bvﬁ@lﬁhﬂh@ﬁ&ﬁﬁt is [added BQ ultdflé/WDI C 55

activated KL HTl%Q)%bﬂ F?}én IBA rfnmu@rnaﬁr’% the pre?:?;ftqfe’glls)med twugch ml%%r] HCG pep-

The mixture is mcubaued at 37°C for 4 hours. The product is then dxalysed and
_ lyophxhsed _ _ _

'I




tide identified herei nabove as Structure X which is first dissolved in 25
[err] of 0.05 M sodium phosphate buffer in 0.2 MNaCl, pH 7.5. The m xture

is incubated at [err] 35 for four hours. The resulting product is
purified by gel-filtration. 35 EXAWPLE 2. “Structure 11 -
Bovi negaxyma gl obulin [process a)] To an ice water bath cool-ed and

‘stirred, 0.23 m of bovine gamm globulin (10 my/m ) in 0.05 M - _
buffer with normal. saline (PBS) pH.7.5, 40 50 [err} of 1/10
TDIC in digxane is added. After 40 myyibeg the excess TDI C is re-

noved by TEMTTTIUTarT oM (1 erT IO M ures — 6000y —amd—tie—prectp tate.)
is washed twice with O%T‘m of PBS. EXMPE;«E,gbr ned. supernat ants are addediI}S
7.7 g of the pep BBS, pH

The mixture Isna%trg}'f ﬁdk%ﬁ %%g@qm%:é%é °ma"i, 1%%@,’[1’ o t%ﬁw ncubated

at [err] for 4ih®uM Puanidie hydra¢hlogiad. d-Halkiyd-3- (4-5 dnmethyl ﬁiﬂﬁ&prdpsl)ﬁl:ﬂbd
di al ysi s. (EDC) 19.1 mg is added to this solution. The acidity is adyusted to and: mamtam@ EXA|\/|§|_E 3.

Srueture v N TR B A R, (10

di oxane sol ution and COI’IJ ugated to 7.5 ng of synt hetlc [err]-HCG 50 :

peptide @b structyre Fiols -eEytyMede inp[p¥sa each @}—amaloqeaqu(a Ie 2 to gbtain |
! :_ b

the 50 pr Odu%'m adjusted” to pHﬁ m ingihl ric ac ‘{);dluw on 1 ocess a)]

To an i ce. wat ekooltbtipeddidt 1c ] HCG |

peptide of 55 mide 4 g;tdtsunrbdjmes Mof(dioaam;gé aﬂd}ed torthqoﬁampbactlﬁm amhey saline, pH :

7.5, is aslded Bf) ti H'l'tg—éw ° oyeiee by fidding dropg ofid Nut es, st he

excess TDIC i s s° t ﬁ‘dgir gr)"gro mmj‘& nut es) and

xuu.l cm cxu U
the precipitat mu&t gyviga ld]§anl ncubat ed
at [err] for 4bhasert$ cou'ﬁhé?xcpll ﬂdtu(pblypeﬁnd‘:hﬁaccdﬂ mﬂncbnaebdb)l yophr [ised. 8

1,567,764 EXAMPLE 5. Structure Il - | e Irrrpet hem)cyanr n- [process b)].
Two ng of?the conpound ctond TRHCE HE g%‘?ﬁ%ﬁ anﬁ) ‘8 ram amount of29[ err].
| abel ed adduct ang, Kl sdiHibn b hdMofosddt | h;eu,,;m LoeMugkedCi ne et hyl
ester in 5 M ngmﬁlltm%qynde exckss of 2546 aqul-enEbdh;tlon ot gt&ariectiatateaydayd added

am nopropyl ) ca 'b@%? s dj @V%ﬁ)‘u Pﬂltgi on. The:
acidity % adj (9% llpt‘é:g& E %{Fﬁﬁ% tgﬁeggh éﬂl th d 5o’
tenperature fOkeqs Quro&o h,grg,a b\fﬂeﬁ by passing =
it through a BreomGehpsmige 'Eweatymiﬁﬂesclmec@mmbe dride-in lzﬂtapedmwnolh 0.2 M

NaCl. 10 excess of polypq:t Hléte% ek ggr The L
mat eri al 3?”006 f§ g%‘ga B‘f"ﬁ 0$° I?%F‘)Ps’@gf"' i ;Sé]( i oy dieeh of Hornal -
saline and 2 M et -di ami negxeMpustzed to pH 10 vvrth hydr ochl ori c -

aci d) -sol ution. The sol ut|onSv@tMeKt—ftcoltabm@mb)drature in a water bath

and sti r(ragd Wit a"é{% ére dff&ﬁf‘&;g%g' gmﬁg %% nnﬂ’?ys'sol ve:g in 8
m of dioRane, e i of -~
the mxture is se r F Ore GGhnb yfoﬂl‘”ﬂabelhcﬂbﬂlﬂ@e mﬁddddn@thdr ops of 2 -
N sodi um hydr oxlmbeofsmt plmduynm 0@y natcbdﬂtzrwmunﬁbordte bﬂeﬁpﬂ/wét brerbeurdi ami ne, pH
10, sol u-,.tionaj%’ °Péﬂ4tl°‘$st’F‘r°Y@F"r4 rogea Bi DS?;(? ﬁ_ﬁ% pgincont i nued for
30 nore ﬂ?nute “coll ’thﬁ ﬁ%u{g o1 g g R Do £ PR BEERE 4 Bi 0-4el

p-60 col um. T 'S mat er can e use to coupl e F| coII 70 to poI ypeptldes
i n accordance with process b) EXAI\EJL&\dBLE 8.

e LT T B i 0

A

“‘.

nmol e exceSs of 25¥ ssss Syperit idbl'foﬁlStrﬁcndéad ety fied mmdded at” room.:.
t enperat ure. hmusmems' tdi‘a‘l-lete ehalogu;wr f tifejpradnc pbtainedi N wat er £
usi ng 25 B?%Q ‘Mé“ d%qﬁg}ll tét?“‘ ;ﬁg . lune is

| yophi I i %Eld aﬁ"ﬁ a" 't-‘h%'s Ved tbh for at

S 0
buffer, cold?ﬂn hBMt nﬂh&edﬂﬂiﬂlﬂd\lammunt of poI ypepti de of
Structure I X (20 ng/rn) in the same buffer at roomterrpe_rature Twenty - -
mnutes later, sodi um borohydridg i % F;}é}' cent nol.ar.

. ruclur

" Solid. blfuncuonal 1m1doester ‘dihydrochloride (3 mole) is added in 2.mg pomons
55 at 5 minute intervals to a consrantly stirred solution of 1 mole of polypeptide of struc- 55
' ture I1I (1—20 mg/ml) ir 0.1 M sodium’ phosphate, pH 10.5, at room ‘temperature.
_ Sodium hydroxide 0.1 N is added to maintain the acidity at pH 10.5.-One hour aftet -
the addition of the diimidoester has been completed a polymensed product ‘according
to this invention s obtamed _ .



excess of polypeptide-1X is added. The reaction is termnated after one

hour. The 30 conjugated product is purified by gel filtration on

Bi 0-Gel p-60 colum, dialysed free 30 of salt and.|yophilised. EXAMPLE 7.

‘Structure X -Ficoll 70 [process d)] Ficoll 70 1 g, [err] 500 ny, cyanu@
4

chloride 3 g, ‘[err] 20 ni, and dinmethyl- 35 “formanmide 80 nl, are
‘stirred at a tenperature below [err] for 2 hours. The product is 35

di al ysed against distilled water- until C-free, then'lyophilised. A

pol ypeptg de of Struc- ture X (2 rrg)l,semsuar ning a mnute quantity o
.[er~L] abefed analogue 1S mcubatgd ng of this product in 0.25 m of
0.2 M.sodium borate buffer B,eerhour at [err] and the product
." s recovered fromaeBhios a&?hlssslveéﬁxt?e htXexcest of ITNGsatassfiih hydkOxide in 10%, When t he
‘above procednbler dxtessCifiddeded thdeptida d V anX T phosphate bffdr with pirale of 40
Ficol | -§0, t $atinecay pHeof @nuﬁmg!uminﬁﬁewmeltymﬁmrﬁéhe@dbw%}m‘&e EXAMPLE 8.
Structure X dimesigpyrifiedby eebfilfption s 0)] Ficoll 70°1 g, [err] 1.2 g, and KCl
0.42 g are dissolved in 1.5 m ofgxamM¥14511. sodi um acetate buffer, pH
4.5, and incubat ed at [err] for 1 Te®WResults 45 Two ng (— 588

[er r] mol es) of isedcwithy sevaxie Eb%‘hPHC@EF“\?Q §°ﬂ’“§teﬂ1 nut e
et 99 of Pt eg:ér 5B, SRR 2 s e piduc
obt ai ned aboyoewh1 ﬁ rﬁ% it thdiedOby Ractingiihe fadder | for 1

hour. The reasd hgaiﬂstmmihrl)t ldlsdbdloﬂmt (hhnniohes,obartrculaiy, pmetamdtlérsdaat h and [err]
1 ng is thenamdurhdr dspes mthelseblhty to_inkibig, fhe b‘ﬂ‘?&“r’ é‘ﬁ‘ﬁ‘t‘?r reaction is

termindbed b §!§ %L Fﬁdﬁg“f’asa %%%‘ .2 x128 cm
col um equi | d;gga,} Gld edusl ﬁv£MEo aﬁtrieuct ure I11I-
Pol ynmer Sol i dayoperiod add maaﬁlmalm shoRédefor ﬁhﬂoyaﬂbbmhhx@msde teJourthl ddy. i s added in

2 ny portl onél'ham@twf ﬂwemsmceasqsap o?iaesepn@dwé%mﬁi%u‘%g?w%‘ lution of. 1

l'e opol n 5 ctofforodi UAF
nol e of*Ypo ygem m&%ﬁnﬁs j&%% Qnggg,&it&pm;%:gaddedto

phosphat e,
mai ntain the m@ﬂﬂrmgs cinteramﬁlt ofr it with homhdie When thef t he

di i m doest er lerrrashltserem i stm‘ﬁ‘ ﬁﬁ%@r‘ﬁ %@Q‘egfmemm E cons}’é@iregi’f ng to th| s

i nventi2dn is

o EAPLE 10 B mﬁ“ﬁ?&mﬁé“éﬁ"“ ;&m oz o) monsildal Sakgyed in a

sl i ght excesambﬁm tpmbammmaul ﬁyuxmdsmwmuﬂ@@ﬁ¢megTe%tess s added to
the peptide st G'!'i;t S‘Qﬂ(ﬂ“ ix theyfo W‘fﬂ‘cﬁ rtfp prosd sal i ne
at pH &P 7.0% "!\'gi.ﬁ fﬁiﬁu ﬁ? S E o] Bndidgh@paasoduct30-
pol ypepti de gag fsaﬂoﬁopbi&b S5 ot e A B EnodEA\ tés Test
Resul t s Nunenmlitated sitbthé sultragset ovbatowsed Wit h a variety of synthetic peptides
conjugated 10 to different nodifying groups. Follow ng two or three

i mruni sat’ions at 3-5 week . 10 intervals, sera fromaninmals are
assessed by-determning their ability to bind in vitro to radi ol abel ed HCG
The specificity of this binding is studied by reacting the sane sera
against simlarly | abel ed other protein hornones, particularly, pituitary
LH. Sera are further assessed by determninng their ability to inhibit the
bi ol ogi cal ~acti on of exo- 15 geneously adm ni stered HCG i n bi oassay
animals. Thus, the increase in uterine weight 15 of thé inmmture fenmale
rat in response to a prescribed dose of HCG i.s noted. The dose of HCGis
adm ni stered .subcutaneously in saline.in five injections over a three day
period and the animal is sacrificed for renoval of the uterus on the fourth
day. The weight of the uterus increases in dose response fashion to the

hor none i njections. 20 When assessing the effects of antisera in this
response, varying quantities of test serum 20 are adm nistered
intraperitoneal |y separately fromthe subcutaneous injection of hor- none
during the assay. This procedure pernits the anti serumto be adsorbed
rapidly into the rat's blood-streamand wll permt interaction of it with
hormone when the latter .likewise enters this fluid. If the antiserumis
capabl e of reacting with the hor- :

%:’%



25 none in a manner preventing stinulation of the uterus, the
antiserumis considered to 25 be effective for biological inhibition of
hormone action The frequency of animals showi ng a positive response to

i mmunol ogi cal bi nding and neutralisation of biological activity is
presented in the follow ng Table. The results set out in the-foliow ng - -
Tabl e proyi de further evidence of the broad 30 _ appllcablllty of- this -
inventiégéps i ndicated previously in this specificati‘on. Using staﬂdard
met hods testing in rabbits,. both inmunol ogical binding responsé ang”
neutral i sattjpon of bi ol ogi cal act|V|tylwa@muestabl|shed for the nodified \~/

pol ypeptides 1 ndicated wth the result as set out bel ow 10 - —
.10~~~ ~~ .0 e G Cd cd -~~~~~~~~~):1_Cd~~~fffff~~f~~~~c 0~~-N\#
0.~ 200000 It 4L o
-4' 04 - Q~~~—~mmm—m———— Canel -0 k
4) ~~~~~~~~~~aad 0 . P~~~ 4 (n, - 1,567, 764
11 WHAT WE CLAIM I S:-| 1.1 An @ntigen |for the i mu ologlca control of
fertility which conprjse ‘@ ¢hem - dall'y no ified bt i de, the
unnodi fied pol ypeptide beeng|a protgin reprpductijve hor npne (wherein __
defined) or a.fragnenf (p& herein dgfined). the chemcal 5"
rdeicmioncomnimng;OE_ © wo. . B
5 (i) the attachnment. o&'.ﬁei r. mor e |nodi fyi 0. [he unnodified.
pol ypep- tide, or ghe'gt-aéﬁ nt of jtwo-or por li fipd pol ypeptide
nol ecul es to a nodgfy ﬂg'grOJp;,provlded that the w]ﬁ ng groups are:
deri ved fron1po|yn§r|sgd SUgRrs,  serjum pr ot ey I'i mpet’ henocyani n
marine 10 % gastjopod nal | use, - vi-ne .gamma
gl obulin, when the unpgdii-ed -1ﬂ*pr|ypepLL,, than of structure
VIT, VIIT, IXor X P&} dn - Asp|- Ser -| -ser - Lys - Ala -
Pro - Pro - Pro - §er{- |Lets|Pro - $er.- Pr QfLw-“Mo-Gyg _
- Pro - &H-A%p@--r«§§o-.Heanr- RE : -
(&HmUMeWI)]S 128l o W o w«.%p- Pro -
Arg - Phe-- An - Bsp| - S8FE{ Ser - |Ser = L ‘Prp - Pro- Pro - Ser
- Leu - Pro - Ser 8 9y [(&F{cture YII1) As ol -- Arg - Phe - d n
- Asp -. Ser. - Ser @& r '-'% - Lys|- Ala - Pro._ - Pro - Ser.
Leu.- Pro - Ser - %ﬁo"'qér A—g—He-t——F ‘Pro- 20 Asp -
Thr - Pro - Ile - Leu -;Pu%; ‘Adn - |Ser- Le "ture | X) Asp - His
- Pro - Leu - Thr @ Cys - |Asp -oAsp |- Breo -| .ang Asp - Ser-
Ser - Ser - Ser - gys Alaé Pro - |Pro'= P 3 --Pro-< Ser:- - Pro
- Ser- 25 Arg - Leuj—=Pro - dly - Pro|- ‘Thr --Pro - lle -
Leu - Pro - dn -‘ger- 25 T¢U - Prg(Struckure— R —or (i} ) pol ynerisation
of the unnodified golypep id¢ via ar] organig h;funcggona ~reagent; 30 .
or (iii) dlnerlsatgon of fhelunnodi fli ed pol ypéptilde-aia p sul phur-sul phur
bridge 30 “ | - B | .
_ 2 = 8 g g
;- s Bl = |2 |%
B s | 2% 3 3 g
i Eg=| 8§ g g 8
|38 32123 |
& 8 8¢ 3 Qg S 3 £
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forrred from t he t hi ol group a cysteine residue presert—rmuarodified poly-
pepti de or added to the unnodified polypeptide if it does not .contain a
cysteine rgsidue. 2. An antigen for the immunol ogical- control of fertility"
whi ch corr@se§l a chem - 35 cal l'y nogisi4 pol ypepti de, the unnodi fisgd

pol ypepti de. betrng—aprot e. |1 repT uuuu rve—35-tormome— as her eimdefimed—or

a fragment €§gs herein t he | on

conpri sing the attm 1ﬁ po ﬁ% ooglca(iI orgrol &'}ermztéw%%h pq%a éxzhé:“ fied

pol ypepti de, or t hehofthdnd ChtizRR djmmgmmtr(&hdﬂnmﬂﬁxfed)ederpﬁh}mﬂpt @keical

nol ecules to 3 rmdlrﬁgdﬁwogroqmm;smprow ded that the nodi f ﬁe ps are 5
%égb gre

derived from 40 [5’(3I r @EP@ t°%fmt;§:e$ Gtk g )
henocyani n, marine gast rgm;,ﬁ théS B8difding gﬁfmia from

gl obul i n, when t he unnndpélyxﬁaﬂxsdao pepiehﬁle phﬁnsak@wudmtpee hetdeganing Musanino f

G

formula VI1, 10111, |X or giropsd aobebc, virugs af havine ganma\alog%mbgr@n thecwmodifiey to 10 -

Caim2, inwhich 1 to 4@°¥ﬁ5€ﬁdFy*i H4Ber e 9 §“‘§ﬁ‘§ Vit Al mol ecul e of

pol ypept i de. 45 Phe - Gln4-Asf\0 s8N $9€15ACSQI- iy d AiD- Ploi Pro 2 PAS - Ser - Ieuvhi Ch
2 to 40 nodi fyi ng gPouU[Ser aP® - Skb - Aird achedeeerlmUISe -OAsppolhrpdye i-dls- 5.

An antigen accor di nigut Brear§inone of d ai in which 5 to 30

nmodi fyi ng grodps are attached per nol ec E‘C‘B’F Pypeptide 6. An antigen 15
according to O ai M £y i fip Wtke D Ag OPhelIDGIR - PP ¥ BEDL Sedl€ SB0! BfRU| 015 - RFec- BG-
attached to the nodemyBeg Lew ORI - Ser - Gly

50 7. gtn antigen according to any one ofSteeID to 6, in which the

unnddi. fi ed pol ypept HChdl |l gsp VI t Il aim
1. 8. An antl n acé‘.gr_(#ggszra&ialp%%ifﬂl}(np SLJ fgensa'%{ égl-%yy@g%gtpg:gare 20
di azo groups. 55 Asp - Thr - Bro - Re- Emtll’grEﬂGlae(Sg'r-d»emgPtoo Claim8, in which the
nodi fyi ng groups are introduced 55 by K&EPFOR Wi th di azosul fanilic acid.
10. An antigen accoggdi t o..C@i,m hadsh disf YPHRA ik 0 84
derived froma di nlé:?or}sgsengﬁ, %Lrﬁﬁtﬁ@%aﬁ% %,:gcp gO-I’TEdbG@I‘Q?EK’%-CS&J-C
anhydri de, a ol y- thy;r-dsund’ro aGho! Pral-Are ndsp bTbueBroadithl keupdirg d &l r 8¢5- or 25
t hyr ogl obul i n. ey -P Structure 1,567, 764

11 WHAT WE CLAIMIS:- 1. An antigen for (thrg |mn}nol ogi cal control of
fertility which congr (iDepolfméfish -of AR hiynddified fpblppbptial yipaptdrgieic Hifamctional

unnodi fi ed pol ypeptide beqagﬁgt,a pr ot ei n reproducti \/e hor no -
; j:,'%g 'ﬂgﬁ!
def | ned) or a3« ragrférft‘ )( éo%rme om Ii'he m} gl riggf iﬂ%ﬂ%&esxﬂum ifie %Lly— 30
nodfiication conprising peptide or added to the unmodxﬁed polypeptide if it does not contain a
5 (i) the attachment of opein®kesidae.e nodify groups to the unm)dlfled

pol ypep- tide, or the 2at\pautdeemefer ﬂtsfunmmloe!cal lifrﬁ;g gmﬂ“g%é:
mol ecul es to ¥ modi Y A heregp Vi m %: i b uape 35

derived from pol ymes ﬁ@ﬂhcﬁ&ﬂa{oﬁpn tHénatt ps to the
henocyani n, marine dhbhodified polypeptide, or tha sttacinmn omﬂol efSdore \mmudi he
ganma gl obul i n, whemolechies nnmshfimesroup, wv ?e meﬁgyins STOHPRCATS. éqﬁ'a# ffﬁm
structure VI |40 v| | |polymsris] ssgarspp Sgsgg emogyapin, m%%f gos 40
ollusc, Yjrusés’or ne g pS pti
Lys.- Ala - Pro - I:giltgcture thé} than roiul @X‘or Qfatedl l@mrl
- Pro.- Ay - Pro - Sér An ésigen-acdnding toPClalm 2] Inewhidhe Ul to 4D’rmnd*fy1® |rog:5 are o
(Structure VI I attached per molecule of polypeptide. } AOS D -
Arg - Phe - A%g‘nglen (;rdmg gﬁilalm g% 3, in xfuéh 9540 odxf#ng grolg?s are Ser 45
olecu
- Leu - Pro - thghtCAckd: odé&ﬂa ClaidSPro-4, B ®hich AoB0-mddtging G N
- Asp - Ser - Ser -gnﬁpsfare atﬁeredper cule #lpalypepiRieo-- 20 Pro - Pro - Ser
- Leu - Pro -_Ser - PSoAn a@efrn aeconyig © Glaip 2. in ihjsh 2 opzmgre polypeptide mylegules are 5
h

Asp - Thr - PG - alnéc e rgzdmg% By ono®f Claith€} 16 6P5Qh(c§ttﬁéjmﬁeci X) 50
Asp - His - Pro - L&Hpept JH ofat VILAGNI, 1X AR, statddliOChinL.g - Phe - Asp
- Ser- Ser - Ser - Sems. -AnLalegeﬂ afdomling PPr@aim 7Prim whickrle mode‘eme -grqgeuare dhl‘o -
Ser - Pro - Ser- ZBmUPS - leu - hr -

lalm% in wﬁct{ the modzqw ying gtoups aree‘nstgduce&r 55
Pro - Ile - L¥U - PJeracno h'cha f'amh?ﬁ

10. An antigen according to Claim 7, in which the modifving groups are derived
from a dinitrophenol, a trinitrophenol, S-acetomercaptosuccmlc anhydride, a poly-
tyrosine, a polyalanine, biodegradable polydextran or thyroglobulin.



Leu - Pro (Structure X) or (ii) polymerisation of the unnodified

pol ypeptide via an organi c bifunctional reagent; 30. or (iii)

di meri sation of -tt ' phur - sul phur bri dge
formed fromthe thiol group a cysteine residue-present in unnodified poly-
peptide or added to the unnodified polypeptide if it does not contain a
cysteine residue. 2. An antigen for the immunol fertility
whi ch conpri.ses ‘a chemi- 35 cally m)dl fi | edoﬁlmumamgﬂu ﬁm unmodi fi &d
pol ypepti de heing a proteln reproduct| % né (as HGFEIW defingd) or
a fragnment s : 1 2

conpri sing: the atta&ﬁhﬁhﬁnthkﬂﬁﬂ&mP nnre nndlf groups to the unnDdlfled
pol ypept ide, or t ggcfﬁpe

ol ecul es 1o a ﬂéﬁmd nfwfé& 5 fsmmﬁfsmf By ar e

derived from 40 modﬁmn sugars serum proterns, keyho e linpetg
herocyani n, marl ne gasthe tof4ﬁe muhdmmcllfymglgmswsocheutnmdnﬁqépgmm

gl obuli n, when the unr‘r%* 9ri they &Wgeﬁ“ g‘g‘%m °§ym‘h envedlﬁt fPan of
formila Vi1, VI, Bﬁ%’.&iﬁt UL A, e : #ﬁi,ﬁoqegm,aes ding to
Caim?2, i riovml ch 1 t Og SlbIIS, Pigs@! B BPinedfafma lgloBElERhep Ge HRloifdd € Ofyg

pol ypeptide. 45 polypébtldm othert thipeof smwwln\gllt,dX@t Em2 or 3, in which

2 to 40 nodifyin s are 45 at er | ecu 0 ptide. 5.
An antigen accor %&gggo qu?ys%ﬁe‘%é al%ﬁ ﬂD §L,n i %ﬁd: %pqﬁ
nodi fyi ng groups Lak erPrat Gached per ecul e of po ypeptlde 6. An antigen
according tg¢ Caim2, in whi ch 2 or r(ﬁmtqu;Ipeptlde nmol ecul es are 50 45
attached to the di fyin o3 : :
50 7. An antlgenr}.\D cﬁ%[du%g ?ﬁg‘ Pt a2 Sy IGYS'iArlla_i/\m’é'hP'?'he
unnodi fied pol ypeptide is of struc U(Stradtute, VIF)I |, | X or X, stated in O aim
1. 8. An antigen according to Caim7, in which the m)dlfyl nglagroups are

8

di azo groups. 55 AP - Asp - Prog At Pheyy 81g, b I ai Mthi ch
modi fyi ng g oups Ag};e—l;ﬁ;’ntpser qﬁﬁ“qgf“ rscgffal_g%ﬁ‘;L ' %%azo"sur?agr?l c a
10. An -antigen according to Caim 7, (Is&uwﬁecm)the nmodi fyi ng groups are
derived froma dinit rophenol ~a_trinitrophenol, S- acetorrercapt osucci ni.c

anhydride, a pol )g‘:ft '%’?le ﬁgﬂ;@f @r"‘h Ast'I df eéef [ ml'geiboﬁ %ran or

thyrogl obul,pn.  Arg 1Zen - Pro - Gly - Pro - Pro - Asp - Thr - Pro - Tle - Ley - Pro 1GRO/Sef64 55
12 11. An antlgerlmacmardl ng to any one of Claims 2 to 6, in which the &

nodi fyi ng groups are derived from pol Mamse?@ sugars, serum proteins,

keyhole 11 et gt Yaflleul B S50 QUG WASE b Wiiondl 00V e

pol ymeri sedgsugaler (iii) adlmeﬁmioy -of Tthe unmodtmd polpeptider A @ sniphir-selphue ftridgeohy dighy N,
or a pol yglucose, the fo émhgtosp i oYstsine gesidue Rresensrig apmndifed PUlY- bovi ne
serum al bunin, and theP Lfg ed; 197 the, appgodifics ppfEpeptds Jb itpdoegnor cogjpin &)

polionyelitis virusg eﬁrfor d inffinoldgik)iRBntrbl ofderfllity Fhich colprised\R cibp- gen
accordi ng t3s C aiaity Idodified %ﬂypeptﬂlevﬁié Giinddified palgbeptide beng)s (ptqu apedwdre ved 551 0

a copol yner of s# aw-esew eéhplmr fpgohenit fas Havsimgsle raaﬁrﬂ’alcbmln n 10
or bovi ne serum eﬁ’“ Hgﬁ g ﬁg‘?‘? Iﬂ%mc‘yr m° h en

according to da s td Alm Wt ﬂsdavia@g@apaa SR om0 from a
copol ynmer @D sucpdpmeerisadt dngaesp o;rraxla rkeyhole lﬁxpetAlmnacya @ngemarae@sttdpadg t 0 49Ny

one of dains 11mokpsg giru iah g2 tHolyeepfide @2  c| e
Stimulating Hor nﬁﬂlémmg% ’2 te%”% fﬁoallf ying gr?u}§ are
,& a

Lact ogen, Human Rk.oked périnidie I onic Gonadot ropin or- agnent of
any of thesg. 16. Ah .ﬁa:mm raccaxdmgrtdcmgp 2 or Elimwhich 5 fo 401n«dkfylcmgm¢pe atsnrmduf,l ed
pol ypeptide is H

6‘?& rd ehseiifst r o or afra%ggl?I ﬁ)!' 17. An
antigen accor di n%(g “Qla{ﬁ'ﬁa o r&uwpgg};ﬁ{ff&:‘%%&‘ 4 oP B ESTEE is 20
Human Chori onic 3@ rding to Claim 2, in which 2 or more polypepude molecules are '
50 -  attached to the modlfymg group. 50
7. An antigen according to any one of Claims 2 to 6, in which the unmodified
polypeptide is of structure VII, VIII, IX or X, stated in Claim 1.
8. An antigen accordmg to' Claim 7, in which the modifying groups are dlazo
groups. .
55 9. An antigen according to Clarm 8, in Whlch the modifying groups are introduced 55
by reaction with diazosulfanilic acid.
10. An antigen according to Claim 7, in which the modifying groups are derived -
from a dinitrophenol, a trinitrophenol, S-aoetomercaptosuccxmc anhydride, a poly-
_ tyrosine, a polyalanme, bnodegradable polydextran or thyroglobulin.
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18. An antigen according to Claim16, in which the unnodified pol ypeptide
Is the [err]-subunit of Human Chorionic Gonadotropin. 19. An antigen
according to Caim16, in which the unnodified pol VDeDtIde is a 20 to 30

am no-acid Ctermnal fragment of the [err].- 10rionic*25"

o ropin. :
25 2¢/YYAn anti gen accordl ng to Cl aim 16, in gwwm“ed -
pol\ypeptide is a 30 to 39 amino acid C—termn N
[err -gmunlt of Human Chori oni ¢ QGei6aa6k r opi n. 21 An antrgen accmdrgqg{to
daim16, in whjch %mtr boGtly BRI FRSARI 9% b e e mocisgh UCTITC
VITI, X O gupsSird Eﬁ“@m gf° A GigafQ) sefl ,nrbggoi,[’;q{ lilpbt r Vi (tfh.e 30
asterl sks i mghnmamaﬂuggmotopodmﬂamtdmss,otfbomwgmh:ydbmﬂm noi.eties), Asp -. p
Pro - Arg - g ml_ll,%Fp:hxch polymegjsed mtsuza{lrz)scnpolﬁd a- Pro- * -
+ Pro’ 'sr% T D s T TS T Pros ay -
Pro - Ser - or 6myc11 vitus; li elomnedj.@typa o3); &Gn 35 T

( St r UCt ure | I I 3 An antigen accordlng to Claim 11 or 12, in whlch the modlfyﬁg gioups are - -
* - Asp derived from Seopalymsp el scra with ep rhydgip, Jiomolggogs seruyaipumingy o Ser i
L F”) or bovine serum albumin or yhole impet hemocyanin. o L
eu - FIo- '14. An antjgen according to CI%B in: h1ch the modrfﬁ%tgrou denvée r- g - eu
- Pro - QY fromRk rc&obmﬁ th-epi¢hildrohy :
-(Structure | V)5 Manngenaéﬁbrdmgt sone unsAlslpo-M Ei‘rmhlehthe’g:modlﬁ’hb _dn - Asp

- Ser -, Ser Polgpepride iy Fallide 34 a“ng opmope, Human Placepaly - pro - Ser
- Pro 15 Ser Il;act %Brolaclﬂ, 81 g/onomcbpgnadﬂogm or Mragmentl-?frany ro 15 le - .
Leu - Pro - O -Ansﬁlhgen ade@tllirg tFTChaim (1S] mUSHIdHI tBe WimokiHfied polfpeptide iASp - -Ser - °
Ser - Ser - Ht_lylsn Chotibxac GonRjogropin Plradragménr thereofSer - Leu - Pro- * . * 45..
Ser - Pro - mgeen ing tpClpiin 165 iy whiclvthe unmpdified polmgpde Thr - Pro- Ile-

Leu- 245 PFI 18. ﬁ tigen or%:;:gitl% Eldim E)E Qn whidd &g%dﬁadvﬂmkﬁepud ¢l gen ac ngr di ng

1,567, 764 B-subunit of Human Chorionic Gonado
_Cla|m21 i N Wi9i &dn attigen amoordiog foi Glaimpis thithkcunimediféd mlypepeidaisa | X or X

st at e%s 0 Pa amB‘P'aP‘F |C-tspmingl ffaﬂlﬁ%e’él en SEstgnimod Hump Chagipnisnt | gen
ng t

accor %en hddorifhd forblgﬂewu&r%ftheeguﬂa%h%ép%& kg of Hructur e

I'll, statedsd & §§ @infio atid O-terminal fragment tderidnierunOl Ogi cal =
control of Genadquiopipy whi ch corrprl ses a pol’ pepti de of structure X, stated

y-
Igpoudps der i ﬁﬁ'ﬁ%ﬁgﬁﬁ m‘%é}gﬂm‘g&ﬁ%ﬁn AT 1E gr m)ﬁef y|. ng

tO

i mmunol ogi cal control of fertility which r| ses a poI y pept | de of
structure |Asp,- Ashatrsl- il ChRi-ngiRl.A QQL,U_%I- et C5akEY, Lipgpet henocyani n.
10 26. An ant |A5gen for the srprrmmol oglecral econ{l gertility whi ch

conprises aPPolBfe - Seo- {wptlffelesaf Brp - $et uAzg -| Dén ?tnatﬁly-rl?roasen-m 1,
conj ugat ed Asp I:mpni,rggﬂgs ‘;pJn bum n. 27. An antlgen for the L
i mmunojsogi cal' control cgﬁi:yﬁ conprises ‘a poly- peptide_of
'structure X stated in Clal m 1, COHJ ugated to a copol yner of- sucros® with -
epi chl or hydGi. g Bsp0lsygl s&osser-i,é Ala - Pro - p188 pnADs ntiegemp.or the

I mmunol ogi cal contrg@l of fertility corrprlslng ’Bg ep- .15 tide of
structure \er -fRrat Sgr i ArgC ek mP2d - GiyorPragferdipo -Ber bral bumi n. 29. "'A
“process forplt,hennoroductlon of an antigen for the |mTunoI ogi cal control of.
fertility conprising chemcally- gg@h;,ywbg a pol ypeptide which is a- protei, n_
reproductive hornone (as herei.n defl ned) or a fragnent (as herein defi ned)
“thereay, 20Thr - Cysa)Asp bspt pgchq,ggpjlp Bhe A&BVI%@ fsgd sQOllege%A de nogdi fying :
“group(s) derived fromnodifiers hayving free am no groups, by activdation of‘
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25 b) by attaching to the unnodified pol ypeptide nodifying group(s)
derived from 25 nodifiers having free am no groups or being polynerised

sugars by conjugation of the unnodified polypeptide with the nodifier
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pol ypept.ide tge3be nodified, in the pr esepgg,gj an al kal'i et Al bor*ohydrlb ;
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defi ned) t her eof t) g%é iﬁ ﬁwﬁ I?E%‘@Pm
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Caim21, céfj uga‘t alm?gﬁ g‘{’e Jeact e3m:@l£ En fo for the 50

i munol ogi cal conkih, étlhernd mQPHEBl?véioQSb Eolﬁ mefh a 8 ﬂbﬂﬁltructure
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peptide with the nodifier enploying a water-sol uble carbodiimde as
activating agent. 44. A process according to Caim43, in which the free
am no .grop-s—of -the poly- peptide to he nndified are protected prior to
conj.ugati on W|th the rmdlfler and the protecti ng groups are rennved s
subsgquent to conj ugatlon 20 45. A process accordlﬂ to Cl aim 43
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stigdh)is treated with et hyl ene di am ne prior 'to the
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g?ghp gg BQJ f lfoelgs acé)aﬂ- ;lfe]ﬂgalm%r §§t05 lCh tHee tIugda on D rodi f Ing.

c@,
C_P-.,

Hldh

3\

0”°gr oups “By -
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sodi up bor SHY IR oA o 9 el @%E&%&%&%@ﬁaﬁ | whi ch t he
nmodi f"er | ieyﬁoﬁﬁﬁ, lypéuﬁr, y one .6F d ai ns
54 to 56, in yhix {te?acnpﬂhtgpeprai €3, Sbstantially ds her@in descritiod ehith fefa-ny one of .
‘Clains 15 teese p¥xample A process
accorgi ng to sz%ﬁ“dﬁ‘ég%’f’heﬁ"ﬁ'i predueed by @ 95’7“5 3‘??%‘8!?‘%"%“@ Per is,,
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descri bed Wprminer @ berein )t &5 aSregmeitc(ap deﬁned) therggf by aten: i gen whenever
produced b %« {j@ %ﬁd gﬁg% ?!“’ dg‘l‘;i%;%§ “to 59. 61. A
process fo&e 162 Weh o éicll:télBJr' briRnde a@&bﬁﬁ' citrol of

fertility oeshydtidi ng chenica Ip nodi fyi ng a poI ypeptide which is a protein

reproductive ﬁ%rﬁnrm‘ess %a@fdh@rteﬂfl f,umeru GJF Teqction rhemod Hﬁ‘“ﬁer ei n defined)

Tesulting pro®k

t her 8f byg a eﬁecte at a at rc;;)m ¥ peramre an
1,567,764 g Elg lno (:’itmﬁ dua pr%’ yellﬁfg e&?oﬂlp Smsé“en ved fSPom

pol yrrerl sed" sm;;abr sm&ys scandifd tm(:l@iin 541& mlnywmth ﬂedmﬂlﬁgais avdefaln a cyanuric. '
hal i de, androte@acti on of the resultin hf\l otr|a7h ¥11 dduct . with the
3 i e

pol ypepti de + %m@l[e" i of%ﬁn: >y ‘§ HroEEs & ROl Y B 61, f5 kn whi ¢h
the reaction I[ﬁ'@c lto. ¥k 8¢ Blaims 54 (YR WIS hHakbdiRriss ef Fect ed at a
tenper at ur Boxmsiogﬂ:s %@ur{l elbﬂin]nn il hé) padypegitide. i offtlictire X, aaed i5Claim 1. _
- 59. A process according to Claim 34, substanually as hercin descnbed thh refer-
- ence to Example 6. :
60 - 60."An antigen whenever produced by a proc.esa accordmg to any one of Claxms 60
" 54t059. g
- 61:"A process for the producuon of an antlgen for the 1mmunolog1cal control “of
- fertility comprising chemically medifying:a polypeptide which is a protein reproductlve
hormone (as herein defined) or a fragment (as herein deﬁned) theréof by attaching to



the resulting adduct is reacted with the polypeptide at pH 8 to 11. 63. A
process according to Claim6l or 62, in which the cyanuric halide is a
cyanuric chloride 684 A process according to any one of Cains 61 to 63,
in which the nodifier is a 10 copol ymer of sucrose with epichlorhydrin
or a polyglucose. ° 10 65. A process according to g
one ‘of Claims 61 to 64, in which the nodifier is a roe"
wi th epic¢hlorhydrin. 66. A process according to anl/llnmmm‘mnﬂm
in which the polypeptide is as stated in any one of *clains 15 t% : :
67. \A/protfess according to any one J856GYMi ng 61 to 66, _in whi (‘hjhp’
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attaching to the6&dmrotes aesordin, m?q»ngteloelﬁlaméitgmngv@mbﬂp@dypenmns\/ed from
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peri odat e. 61 to 69.
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~ 83. An antigen according to any one of Claims 80 to 82, in which the unmodified

. polypeptide is as stated in any one of Claims 15 to 23.
60 84 An antigen according to any one of Claims 80 to 83, in which the unmodified 60
polypeptide is of structure I1I, stated in Claim 21.
85. A process for the productlon of an antigen according to any one of Claims 80
" to 84, comprising reacting the unmodified polypeptide with the bnfuncnonal reagent.
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