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MULTI PLE DOVAI N GLYCOPROTEI N HORMON METHODS OF USI NG Acknow| dgrrelitl
v of Government Support 5 This invent ﬁ@ﬁﬂm}ﬂmﬂml n part wi th governnent
support under NIH Contract No. NO 1- : tgwar ded by the Nati onal

| nstitut esVB002RHPt h. The government hadGogertai n rights in RAVYSPRIBAL I on.
Technical Field 10 The invention relates to the field of protein

engi neer i ng, MEPETIPUECBOMANGIPSOPRES I HORIONES s«mwﬂmgs%ﬁ' n

hor nrones whiCh native forns occu : vention
concerns nultiple domain conpl exes oPSB¥@ri oni ¢ gonadot roopin (CG, thyroid
stinul ating hornone (TSSH), |uteining hornone (LH), and follicle
stinmulating hornmone (FSH), wherein an a subunit covalently linked to a
(err) 15 sAdunivledmyerne$GovahmenmiSubperm addi tional (err) subunit or may be
cov?PJDent ly 1i nk;gg. to two }(5(3 subunits. These multiple domain glyoprotein

hor mbnes can pr OUSARVEDREN YAs madedn Partvath govemmenhipperh dndep NI ory@ptave | i ke
agoni sts ag/No1ambagoN S hwarald b e Mol A I\ FHealt? ﬁ?&HécweguﬂastA” I'n
humans, four inportant glycoprot'ein hornmones (LH, FSH, TSH and CG are

het er odi ne¥as ceftaim righiseinithie iventidn. a subunits and differing (err) subunits.
Three of these hornones are present in virtually all other vertebrate
species as well; CG has so far been found only in primates and in the

pl acent a dhgthuidahEief pregnant nmares. 25 PCT application W90/ 09800,

pub) i shed 7 Sep{rgnber 19901) and iréjig%;&or ated herejn by reference, describes
a niffber of nodiRY BYCRUATFERRISH tq the MR SNERRIINE §F5FIfISHEY Rodi fi cation is
C-t er m nal mgairRA FoMs eXfcehlif glyRbprbtefBdchePWhitNBatRR THMO6E@ {rRally Pept i de
(CTP) of human chorionic gonadotropin or a variant thereof. O her” nuteins
of these mshetredimare Bhesiovepdior eonsems ngitiple dompia complsaescd chprienit no aci ds 30
ext endi ng Lfl - 11} e |3
Subuni t of FERAsHR0CE) A Sig b TS ) JRE MBI, Lo

vari ant s oind fodiclédstaniletisd lommoi @SED dwhetein@n sesubaiii aovalantynbnleditd a B

substitutions such that the ca I t f the CTP to alter th | ear ance
chalhot er | SPREL T3 SHEHOMHb AR ScLigRal P LRIy BRFY b ovalently Hked (QyesT| TUTE
SHEET ( RUEs@Binits, T9cARMRIZ0R AN 3Ackn RG4S0 338018e tlo Sidlbiei 0N, PCT
appl i cation W94/ 24148 published 27 Cctober 1994, incorporated herein by

r ef er ence, cffReseer fypatignsderiopn hehave Bkeagnpistornd@r Bgﬂam%ﬁﬁbﬁnwei nsertion of
the CTP atydQrgkions other than the C-termnus and CTP fragnents shorter

t han the sequence extending from positions 112-118 to 145. 5 The
CTP-exteended (err) subuunit of FSH is also described in two papers by
appJ,(%':cant thq(r (;,\(i) Ny [égPol t, P.S. et al.; Endocrinology (1992) 131:2514-2520
and” Far es,— =% .; Proc Natl Acad Sci USA (1992) 89:4304-4308. Both of
these papers ar g hiigispoudingsbriasy gydopbitein @befiaies (LH, B2, OSysiral CGJ ruct ur e of
human chcori oni ¢ gonadotropin has, been publjshed in 10 m)r_f or gess
cont enpor a8 SGETofimer 1Bat haynidensiral & sytpith andditferng [ pubupgs Haee 9594)
369: 455- 465 cabrh¥Re OhRPres it Wirtublly & offer verkbidtl spees(ab W) C& p3>S8. The
results of these articles are summarized by Patel, DJ. Nature ( 1994)

369: 438- 43far bparfoapgonkyan pomaigg 8nd inabe plapentd dnshieige ofiprgnastrinares1991

desggi bes a mul i Jci.fy. of | InC i i fi r f the

gl y%%pr otein ho?@nagg!&%@gmﬁgde/g%dgr P@%%%?@%ﬁ“é’zbﬁef Z&?H égl#cglglﬁé 8;1%?1d)chi ner as
of a subunhdrsintsy feferéndepddstribes Bviombemgf maiifiédofornodf thiese hotnsores.0Onéi chai ns
respectively. One caonstruct sinply listed in this application, and not

ot herwi se WaRRstanhB@difieauenis{ulsgpigak sxagnsipnf ihedy byt %B‘héﬁé’ibﬁxbf human
chorionic i eTE 2] Iiafh theteBE | OGeg t he
secretory %ﬁgﬂ%ﬁ)bé@g{?gﬁgg) %If)lfr%m?ﬁl%g su l%ﬁﬁag%‘gﬁl%\% ‘gggiﬁtttihgﬂr?gf %ﬁ%{ll shed PCT
appl i cat i omstaiesefthess hommotee arsrrdsordesentred. ST Ptiniths sequeneeoirotied acidor nones

V\,hegg int heextgncﬂgg fr{)% ésnl')llbo%rgiotf 5051 Eo%sq?y-qllg?()t éc}éit{oinqlf@g)f 2 B subunit of

human chorionic gonadotropin. The PCT application describes variants of the CTP

extension obtained by conservative amino acid substitutions such that the capacity of

the CTP to alter the clearance characteristics of the hormone is not destroyed. In

B
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result~in a conpound of the general formula: (3 (linker)" a; gr Pg @kjl nker)" .
~i 25 wherein nis 0 or 1 and a and ~i represent the respect‘ é‘ & nits of

't hese hor ggs34Myl e, WR, PCT application W95/ 22340 pumdﬁ,g?g/zgggsAugust
1995 and the application of the invent_Q)r herei n, W96/ 05224 published 22

February 1996. The di scl osure of thesée “docunments is also incorporated
herein by reference. Fornns of the above-described single-chain forns of

t hese hor noAfeatiqns PiT| apRlicaion WEOHYAAI 4% published 27 fstaber 43%% ineespasaled depl et ed
are disclo A ' : ' : nd
ncor por at o MarAr R By p o ap desanon Sk RS obaPfly RRLRIRH ki 70" e
7003 WO 0011B8 473 #0TdatiSsiin3 8Hb thedl TirmimissnB G R fragments shoptes tichaher f or m of
a gl ycoprotein hornpne 3-a,. f d.to bind noncovalently to an FSH~i
subuni t as S&ﬂg%]cgggﬁn%g%pgﬁlgp@@f@%ﬂﬂ légt:i ety for the Study of

Repr oglucti on, AbBhd @TP-e4@aded BARBuniRETHH lskalsd dl'@cx%e'ﬁqﬁl%ﬂ-b:pgﬁérs bhe

si ngl e-chain gl ycoprotein hornone, ESH(3-a, S was found orma

noncoval entappligitanerminal.dioltaP Suenehi Endesridpiosy 65383) by L 2AR4-HR0 ansbleres, i n
endocr | ne So%, 81 1. MBS MiAGtad ¥ ¥icd (19639 80: 4504 1388 NANHAGRLL YR, poss! bl e to

use these gl'ycoprdteln hornones enhanced agoni's r
ant agoni st iacérpworated leneh by refdrerds. are nul ti-functional by either covalently
l'i nki ng an addi tjﬁonal ~i _subuni ai n_hornmpne o

to g single-c .10 .
noncoval ently | i hi§ %Stélrftraﬁﬂ‘ietoifg??&fmg ”é’ﬂ%tﬁﬂnlag?tboﬁl% a% té"‘(e’ll?é’r“éHsjhzidérbbuni t of

a singl e chabp &Qémaﬁteﬁa?orﬁﬁd&&aﬁcl@@,tdﬁ%%& LhptveR e Protl | g ardh e4)cont rol
hornone ratios. These differentially acting gl ycoprotein hornones and their

t her apeut i Ags45-40r andrtbaatheiydVe.dt-derk Suemrabl 9pd) 3:6¢&4558. dhardsals di sease,
infertility ' ' [ b &G4 efel nbel ow. 15
Di scl osure %ﬁ‘tﬁ%%@wcﬁégea??fon %ﬁ%ﬁ P%%t%{’ %j; A%?%\?ﬂ?}l%%@%ﬁ%é?é%?i ally acting

gl ycopr ot ei n hor POTegplivanémWidin g 6822 putdishedni 4 Nooarabatoby desaribedat o a (3

subunit to form.a. sipgl.e-chai,n hornone an additional ~i, subunit either
Coval ent | y PRIRYIY SP Higess grosetisy woﬂﬁnﬁﬂéﬂ%?fd tbo s (‘}HEW%{Pgﬂ‘_E“PSPCF-i nked to
the fethereg 2nstPYRd disQsute® fovifalof-cBtRdrRs 504 SBNRits SPE sGORASAYIIAARS Of the
invention may either be glycosylated, partially glycosylated, or

nongl ycosy| partansefivarines ¢ osfeehansasieqtdebhdPnrscanyaect oinply listedinghinat i ve
ol Yo0b1 o) oRHITRIGR: 8o 08 3l IR BLABLIATRLA e Rshflred (M oush
term nal pepimsatec{otibhic gonadotrafined thh @rsubsniapreprgitietice. Unclindmg the seareatant
i ncl udi ng vggrilﬁr;gqsuen@g f%pthrises%gxﬁte.nt only a portion thereof.
20 Two additional published PCT applications describe single-chain forms of
these glycoprotein hormones wherein the o and B subunits are covalently linked to
result-in a compound of the general formula:
B (linker), a; or
a (linker), p
25 wherein nis 0 or 1 and a and P represent the respective subunits of these
hormones: Moyle, W.R., PCT application W095/22340 published 24 August 1995
and the application of the inventor herein, W0O96/05224 published 22 February 1996.
The disclosure of these documents is also incorporated herein by reference.
Forms of the above-described single-chain forms of these hormones in which
30 the number of cystine bridges has been depleted are disclosed in US Serial No.

08/933,693 filed 19 September 1997, and incorporated herein by reference.
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| f the ~i subunits are the sanme, the conpositions containing a

\noncoval ently linked ~i subunit can act as agoni sts or antagoni st1sg, ’\%%7[00% he
"degree of may vary with tinme. This variation in th | Vi is
due to the #O\flzé%%nce bet ween the 30 ci rcul ating half Iivesgg?&%k?éistsys

coval ently Ilnked and the noncovalently Fi nked (i subunits. The circul ating
half Iife of the noncoval ently |linked ~i subunit will inherently be shorter
t han that of theT@Pasﬁubmmtha@wtﬁl-fémﬂ fpriniofi ik gdycoprat¢ie harsoimy IGR-0,ass i s due
t o SUBSTI TUT, (RULE 26 00/ 2 47 PCTINS991.23555 -4

di ssoci at i onfg%@l_t'? ﬁg’dé@ﬂ%ﬂv@% %9(/5% Sﬁd?f"rz? ﬁémgﬁﬁ@ﬁ % APPEAP P Bnment :
however, thesoemgaﬂoemeIswdlylomkeﬁoar@mfbhonbgfacthgeg nmobecul e remai ns an effectl ve
phar maceutical . For exanpl e, a_caonposition havi ng a FSH~i subunit

coval ently |i nke®eetigrtheosipmitiof ﬂmutste-icéalﬁab@@mtféﬁtlpynqmenk‘saﬁtoo anot her
FSH( 3 ssubuni | i §t ting half
life o’tﬁ t he »f':ag dqo \/vel\?;otla]r%"?d gﬂﬁltb:étéde\ogﬁ‘[fdgnga cc{r%}f%ég t%r tge shorter
half life ofappllmantamnEudmhed: &mj:xd%ﬁhklﬁtrsum& 3e98. A conposition having a
FSH( 3 subunit coy entl | i r&p n bunit which js noncoval ently
linked to a CG~3 Bﬂﬁ‘t%e ‘3}’ ‘P “éeﬁ‘Sﬁﬁ’g@P/C%ﬁrPt?m TMRGEhEPIEh i fe” f or
FSH acti vi t thadééhhandeh asdrist aﬁd/bﬁdﬂta%bhﬁgad?ﬁ'llt ah#i/of whidh £FEnAttficti¥nal '69f the
duration of 10 the shorter circulating halt life, both the FSHp and” CGp
subuni ts wouitHergevalenslyrinkingiapn addigpral B subuniboeptingle-chmmhomgoneer | onger hal f
Life,jonly t woul d be
ot Ve(P r@ﬁc{vgt;gﬂl EM{?HQ ead@ﬁ%ﬂlal %]dlb%ﬁgft g‘cpél%get%tgreﬁr&es[u%u x't‘Qt'é‘&t n%lg-s i ons
are bi funct |ohalalhoamonag®mmtc$ rmmildlmorraurtea;goﬁlmmorlcbnmbll Horbtendﬂfﬂned that
differenti al ratcbg.s of act|V|t can b 15 obt ai i ncreasi

Yy
decr easi ng tHESHRERTlY 2pting glycoprotgn °56W6ﬁ8?’15“’1”et| StEPTEIS Bt EPé ot her. For
exanpl e, onearea@il HsRORRRE ab ?&yw bVAriaatdieafy iibiilitg | and o@fidnSH subuni t
wi t h enhanced agoni st activi Jor an LH subunit W th decreased agoni st
activity. Irh}’ﬁ?fém&@p@mareﬂlﬁ@OWﬁ\héwmb@WWs directed to a nethod to provide
differgent 20 gl ycoprotein hornone activities to a subject in need of
hor none regul ation. By a gl ycoprotein hornone "activity" is neant the
ability to Hbdwsareas! tieninagmionst or ant agoni st of a correspondi ng native

hormone with the
T?le mver(t)txoncprowges c{' ftferentxally acting glycoprotein hormones containing

an o subunit covalently linked to a p subunit to form a single-chain hormone and an
additional B subunit either covalently linked to the single-chain hormone or

20 noncovalently linked to the tethered a subunit of the single-chain hormone. The
compositions of the invention may either be glycosylated, partially glycosylated, or
nonglycosylated and the fused o and B chains that occur in the native glycoprotein
hormones or variants of them may optionally be linked through a linker moiety.
Particularly preferred linker moieties include the carboxy terminal peptide (CTP) unit

25 either as a complete unit or a variant including variants which represent only a portion
thereof.

If the B subunits are the same, the compositions containing a noncovalently
linked f subunit can act as agonists or antagonists, but the degree of activity may vary
with time. This variation in the activity is due to the difference between the

30 circulating half-lives of the covalently linked and the noncovalently linked B subunits.
The circulating half-life of the noncovalently linked B subunit will inherently be
shorter than that of the p subunit covalently linked to the a subunit. This is due to
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bi ol ogical half Iife. Thus, "two different glycoprotein hor g’?nﬁpm@}l vities"
nmeans that the activities conferred on the conposition by each™(i“"Subunit
«di ffer inwonezsg7anore 25 ways. One may be an agoni st, the sthesIwssss

ant agoni st; one may be nodified so as i provide enhanced activity; one may
be nodified so as to provide reduced activity; one may correspond to the

activity Ofdls%'él?t'f% 5fhﬁe 9%&]? extogerltnﬁé 1an1%}!>o:l'§{_‘iolc9élcaq 3 1%3%9%8@\'%(}?9 Thus.

circulating half lTife an her a s er CII’C ating ’ha
by provi di ngvaimﬁf)dmémi pnatqnvqf tbemslzbmlnrdnsamsnmtd:f&ccmﬂphmnmaun&lof formul as (

1)-(5) or by pr Vld 30 var| of t subunits, .. de variety of
di fferent glyco PBF’é ’oa}?f)dﬂ%os Y‘Pgéggiﬁf blénlbﬁ?véieﬁaﬂhg]fe\#t%ﬁ’bflher
aspect, thgubuivewhicRis ﬁcﬁacdbﬂ@rﬁ%ﬂﬂﬂ&@t@mﬁltﬁé??ﬁﬂb%&%x%oxﬂ@HQJ a%@éférat ed
protein of the fornula: SUBSTI TUTE SHEET (RULE 26 3 -55(3

~- (1 Pnker " 2§tiie quringitbe oirenlgtgm haif-life pBthe (cpmm@ecr Jr)omce(vsxz thelachigr wyuld a( 2) ;

a- (linker 26 3) A
or~i~(li n%g fageaa@é &%%F%é}l%ﬁggoég’@?o&@?{@%ggggggé&v\%eééél n each of (3~
alnd bi z has tﬂe AacomgositorchsagpEeRSIeR afbuhidneo‘[ﬁerﬁlyhumied toodn @subllniv @hicgbr at e
t d wh d
Var i ant s, aroaePTHEAEREAC L Hun Rt ST bR OB 0T INERC abr at o
gl ycopr ot eifs} FNH BBRStyUnd% éﬁ@ﬁb@aﬁcurahﬁg BAflife ok @l@xmvnff B&rind Quiiidgrooral ently
| i nked noi ety that spaces t (3 ~and ~1 2 subunits appropriate

di stl@nces Fhecﬁhpﬂhecmcuémmgmaif lifacbotly henF&HBrand tG{efp subunits weuld aptopontheirent
i nk. Each f the f.oregoi ng
cases, the Cg%%{ov% ?cegﬁéggopqﬁﬁgﬁgﬂg%f alPhﬁrgglgrtbQF%&é cﬁ%ﬁl’f%ﬁ so t hat

i ncl usi on dihkéd thatisuBusitwonidite acfive he conpositions is unnecessary. Thus,'
the invention incl udes cqonposi tions of formulas ( 1,)-(5) that conprise
fragnents of thdnall sA¥EOH thed sybynis #re diffeesndi the corBRASIHAES At hilnglional 45e

bi ol ogi cal g&ﬁlkt\é'aﬁa'/ofeﬂh%ﬂrﬂﬁg R¥%ift B@nﬂgeti fh?ﬁ@i%ﬁjénﬁgl Ja%mfa\e?%@r}uaﬁ%@t ain the

conpl ete subunits be noted t the conpounds o as (1
) - (8P coul @bfainedinrintreasing o6dReeaning itifei agdnistoactivity af oneddtiponem aglatveval ent | y

i nked (3 gub Thus of for na e
associ at ed%}loél{g%valoéﬁﬁg}plv?ﬁ? coupdd ?Ifceélﬁe M&%I(%é b?’ ot 1%]%11% al&%?r%osi tions of
formul as (4)buwit wih emﬁced)ﬁgoanusn aadﬁilyfahd)’ﬁﬂdm EHsubutii wih dm:rédaed sovizt ent

chain. In addi.tion, other non-coval ent associations, such as that of a
~3-[3 di mel°HiPh a or an a-a dimer with (3, could be enpl oyed. I n other

aspects, the inygghi Q@ebtstrwlﬁe&ﬁi%ﬂmt&ree@almﬁ]emd%g@dw& diff&refONMPOSI ti ons
of the invention, to pharmaceutical fornulations containing the

conpdsi ti orgdycoprotesn hme(actl\'l)leﬁ(ts)a subjeqd in eeedwf hoaone aegulatienr use.
Antibodies s peCIé}; Y glycoprotein hormone “activity” is meant the ability to behave as an

agonist or antagonist of a corresponding native hormone with the same or different
biological half-life. Thus, “two different glycoprotein hormone activities” means that
the activities conferred on the composition by each  subunit differ in one or more

25 ways. One may be an agonist, the other an antagonist; one may be modified so as to
provide enhanced activity; one may be modified so as to provide reduced activity; one
may correspond to the activity of LH and the other to that of FSH, or one may have a
long circulating half-life and the other a shorter circulating half-life. Thus, by providing
different native B subunits in the compositions of formulas (1)-(5) or by providing

30 variants of these B subunits, a wide variety of different glycoprotein hormone activities
may be obtained.

In another aspect, the invention is directed to a glycosylated or

nonglycosylated protein of the formula:
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for these conpositions are also included in the invention. Mdes of
~Carrying Qut the Invention Four "glycoprotein" hornmones in hunmansy g)rAwim? a
‘fam |y whi i udes human chori oni c gonadotropin (hCG, f j

stinmulati h\??%:'?%ne (FSH), | uteinizing hornmone (LH), and thlgér%p%dﬁ%ss
stinmulating hornmone (TSH). As used her éisn', SUBSTI TUTE SHEET (RULE 26) 19
A PR 2Q03 WO 001 23473 PCT/ US99/,23555 -6 "gl ycoprotein hormones” refers to
all the nmenbers BflipkeromfeafhinkgrhsBt hey ocCdr in hunans and ot her
vertebrates. All;iof. Sen2nNati hornones are heterodiners conprised of a
subuni ts whi ch, oémjéé}éf“aiegﬁéjﬁéé?f‘%s, are f entical in amno acid sequence
among the group, o-dirker! B, Piiylinkdry,Bhi ch di {Fer according to the nenber of S
the famly. Thus,, nornally these native gé}gcoprot ei n hornones occur as

het erodi ners corfos@diRferafind (3 subunit€i%at are associated but not
coval ently Ii nkeﬁi._ liM?éi'é yer 2ebrates produ FSH, TSH and LH; chorionic
gonadot r opi n has b(een "und only in primates, including humans, and in
pregnant mares. wheréifiea® f B'tdn@ pA haditheaminblvidistguedte SRR B RASUHAYT aar €
encoded in different 10 genes and are synthesized separately and then
assenbl ed i YSPTHfeElHRARES FaIhoRmoRfeerey rlamt of gaid amisioakid sehuansd vasrpbunds of
the inventigmn va@fan!s%?é&efﬂ@@hQreﬁHbW’“&e%iﬁﬁaghﬂ?ec&é uhit Bk?gerfe%rétg'e a subuni t
in a single-chain primary structure. e three dinmensional conformation
conferred bglyspraeiddoymardrtavariant thesdf;Utinked|refersts iadevatrtyrimkes
sufficiently simlar to.thg natj,ve heterodineric formt rmt _the 15
functlra_onfali Qlebﬁ‘%?ﬁfgéﬁf%eogr%‘?g ﬁu%%?ﬁﬁép?réﬁpétgélﬁfaé’aeslb@o’g ‘Lf‘“bé‘ﬁ’lﬁynit to
be exhi bi t eghd i &G dth@NaL” ixia righbNHInti 1k, IFMKREf flanki ;S irdleAGldaenth) @i N
either covalently (formulas ( 1 )-(3)) or by a noncoval ent 1ink of the
tethered a &ubunit to an additional [3 subunit. By suitable variation of
the structures ~ it t Q it of 20 the invention may
have agoni st angllfnoatrn%grtl ea%g%ms}{g %?:etsf @‘%tc%ni%gﬁlroégggﬁ imr?'ﬁmlcfnop TIAYC of the
native hor nenéyrmdaton sxtapinelusiohef thengaiunsisbunity iretkBedinpositidnagoni st activity

with respect to a regeptqor for one of the glycoprotein horpones, but
agonllét. act YRACESFS4 By $ﬁ'ﬁ%3FéEMIBP ‘?fgu%ﬁﬁﬁﬁ'g’to,s“@gs ﬂé@“ﬂ&%ﬁ%@ﬁh%& or

ant agoni st agdingk Machehits BAIR o aHiforSPEBubHEWRbrei BeRSbind felBSihgxhi bi ted by

t he conpounds of the invention will be dependent on the 25 selection of the

i ndi vi dual iolegigal-Btiziip extibiteddnuthe kerrespondmssomn ik dorainwed ¢onzpdete he

nat ure of t&%u -hnker noi eties and the orientation of the a and ~i subunits.
In the corrpound‘s'of formulas ( 1), (2) or (3), all three of the subunits
are coval ent |y |litekikde nbthé timotheasiipoonds of fofrantati{ 195 ebuldafackthérXe contain a

single chain (3-a or a-~i  covalently |inked diner. e coval ent |inkage in
cach Base | Goitiad i g aaditorg CRvaldhplv iR f it 185 ROSBEC and. vy,
in the casefphuRBY2)Me3 )Y dsSocidTBY nbscdVaRrey itheaddlitiosal p bt to the
N-term nus of both conponénts), tail-to-tail (i.e., proximal to the

C-terninus efmpssitiong eheonulas 64) or 63) maxpeentpinadditigpahB suhurits-ip ghe eaveleniwher ei n
the N-term it i . i - ] of the
SUBSTI TUTE %ﬁ%ﬁ%‘)@&%ﬁgﬁ%@ “%Eif%)&&géadig%i‘\%so%@gi{}’gt %%%g&ﬁ%@ﬁ ot her .
Fusi on pr ot e anu-ofdiraér withpydonld breartploged.ai | | i nkages can readily be
prepared using sfandard recqnhi nant techni gues ovided all of the am no
aci d?si n the sub theg aéRFﬁtsaﬁV PYHRER & F@tgﬁ@dﬁ‘gépdﬁﬁo predugscthe. .

Al't ernati velympdsitfons O wAaLioH, 16 PRarkid¢eiida0 oriaihibas RhtRdhethesynt hetical Iy
in which case, in addition to the head-to-tail configuration, |inkers may

be enpl oyedcampasitipas phisrmulas ii)t(8) pnd%e methads fetibeir usee Swiboige spesifiei ni .
Bi functi ona I S, . tncl udi . { gr.ohi tional and
honobi funct#05&1}531635?%/“6%0553&3‘%%&% lﬁ%?%@ﬁ%ﬁ?&%yg@ Chem cal Conpany,

Rockford, Illinois. Linkers which provide capacity to link two am no
groups, or twoy carboxyl groups, or, a carboxyl group and an ami no group are
avai 138l e. MQQ&MH&;M&MpreCi sely at the N-terminus, an am no
aci d whi ch provi ggg ' BRAUR HuMUrRIpRIVIE S fatfry GhAtMinéluliks be
required at a pogl&‘?i g}fc%}?}g%ﬁr& lTtno the term guslto bag’ﬁ?i nkedl.n '}'lhus_s,
preferred ehtmali chmiboaicgbnaduropim@aQ)ofolli¢lhetimolapoghosnont (FOH)niteisizingl ),

2 3 f us; teins wherein th ~ Subuni t | i nked
hend- 1o ¢ 4i PoriemRLHb ARG Ry PR PR PO Rt u S IHKBPER thor e only

gene-encoded am no aci ds
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conpri se the sequence. These can be synthesized reconbi nantli;. | n_anot her |
preferred enbodi nent of the invention, the conpositions of f 9MR£@3(4) and
‘(S) conpriwe® @r23kiagl e-chain formwherein the a and ~i subuniptgnase3dssnked
head-to-tail either directly or through peptide |inkers and an additi onal

~i subunit noncovalently 20 linked to the tethered a subunit, where only
Gompl ox. ¢ o0 SRR AR aE R R o R R e S enecessar y
to restrict huhmneampothet vertebrands. tAkofithase maiivnhdrmohés e haamddimers he a and (3
subunits as well, a %he | i nkers nPy i ncl ude ,am ng_aci ds that are not gene
encoded. | n SQEWNSEHAT O SpRungts Wh@hs OF@\?1 Y58 SBEAIES: arendsRtipa jh paEoGdh as 25

di car boxy! T Gegfdnls afon® AW/ EbfIG51 p HHE Shick it UlthE A Re hiMiglp such as
t hose sold by Pierce emtcal Co., Rockford, IL and t I'ke. Tn addition,
the sdbuni t shofamihe Eiusghemmahinthesé native ghyropmtdin hbmetnes ¢dver adhieteeoditngrsor

= head t o- t APIPRSHTO PR P apiadt oLl ebBoisy Tl S oGy Whstei n |
Under t hese \etielsrdies pasdiRs FSHOTSH ah@adk, thoritiad g HAderedpin BddnRkh &ind bW ani no
groups may he l|.inked through an anhydride or through any dicarboxylic acid
derivative; lﬁﬁﬂnﬁéﬁsbwwd“@%ﬂﬁ@&@ﬁﬁ UpRrepRak BIeShr ough di ami nes or diol s
using standard ag}i 1oyt b SURSits SHBRR S HEE UL E 19 APA
2003 VO 00/ 23473 B&% u§§9?2§%£855_g_ ﬁ%weveg,h o‘rﬁle(?onv-gﬂéé;&nlgﬁfﬁg{}tnnst

pref el ed f @enes andarbeadhesieet a¢paratein fnd)thenrsssmbiddenteitine inandderd pept i de

| i nkages suffjce,.and the single-chain formcan be prepared as f.usi on

orotern recdiSTHLRERS COmPIR e sAPRIAR ob Uirvntiol o et ooe Banbiics; n

si ngl e sequeneelPfink&Pelth®8Sutihit irpﬁ&Egreadhlamdpﬂﬂlﬂ?kirﬁ@urbnd'hyikﬁé@' portions -
odl

of 5 the entire sequence. \Watever the enb ment, the a and (3 subunits
are joi ned tdmenfionadsanieraptiogicopfgredby sicqndaryang issiary sEtyebxi mal to their

N and C term.ni: . {: LS. i .dj tl t

their term roibierpfionsisBhflchiif Butiiflo dPARRCHIMiIEIE b BREIEREDL Y @

" proxiSmal " ifoétivankty of thogliytopooteinthatmors represérttéd by the B_amqu':t tb®eaci ds, _

bt *t he- ter m omied W@ R PabhE 5 TRiEs R GG el sibelediliaff oo™ *°

above, wher E(fdrhﬂ_ldsi(mrﬁg?oiﬁy@ﬂ&]ﬂbvdlé}ﬂminﬁbft}f&&ethlere@& sGhuin@r toianuadinenal ge, a
a

si de-chai n function group nust be provided at a position proximal to the
appropriate ub¥-nus. 15 The Subunit Conponents As used herein, the common

a subunit, and tflﬁyEuﬁlébléw'éuiaﬁéﬁgf\}gé‘glﬁ&ﬁrééoﬁﬂbﬁ@Lmitg%téééﬁ@&ﬁiow&

conpositions of the i1 nvention elr conventiona nitions and refer
t o t h2d pr ot ehemvhetvomopay heveagonist adiat apegorastczss vikin'tomresponding” trthatpdr se, or

allelic varignts.thereof, regard|ess of the, glycosylation patt.ern hi bi t ed
or 20 other BePFEt ofﬁltof‘%‘rf{’ro AR 'cﬁg’pglél?c}fqrsl%ydeé(%}cﬁﬁtéainlt@?m'sﬁ%cﬁliw\}’éw%or ns of
these pepti desearte o leogRomol 64t dTavegli bpradintonachd, BRggenaesias far the
isolated fromthe relevant vertebrate tissue, and ,hav? th?‘se known
sequences percepior of AnpisE O BIRY NAS 320RISt ) aNL28PRIst aghy Ly Torhgth S sSPEIMAs of

t hese protei : eADRa) I i native
ﬁ%ﬁé@gﬁ%@ﬁbﬂ% me@ BmbhaRR otiehv&abh SPEOHeRRddn® of fif2 !

subunit but erate alterations, including truncations, in amno
aci d Zequencetectién vhtherindividealpr aidd} subupitsoanddhel variantsfeoplayed mp well as the
site-specifi nature of the linker moieties and the orientation of the a and B subunits.

In the compounds of formulas (1), (2) or (3), all three of the subunits are
covalently linked; the compositions of formulas (4) and (5) contain a single chain B-a
or a-B covalently linked dimer. The covalent linkage in each case is proximal to the

30 N- or C-terminus of each subunit and may, in the case of any two subunits, may be
head-to-head (i.e., proximal to the N-terminus of both components), tail-to-tail (i.e.,
proximal to the C-terminus of both components), or, most preferably, head-to-tail,

wherein the N-terminus of one subunit is covalently linked to the C-terminus of the
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mut agenesi s or by ot her reconbi nant mani pul ati ons, or which are prepared

. synt‘heti cally. The resulting "variants" nmay behave as agoni sts b8 APR 2003
ant agoni sty odBs4R90NI sts 30 may have enhanced activity as ? fo the
native form or dlmnlshed activity. By adjusting the level of activity in
the two ~ subunits included in the conpositions of the invention,
variations in the effective ratios of hornones nay be achi eved. For

SUBSTI TUTE SF#EETF(IME@@}S thhgompm hzad®- mzbhokngzsamemwug&wafaz%% g
exanpl e, by i riT) d a Jt t FSH( 3
subuni t V\ntﬁéM Itgl%lg&grr@& nce céi&x{q?fes\%rs\nde@ a(ﬁa?ora |o % & L%F %@t“i’@? ty can
be enhanced.andbey &hkes axteleocrsietll’matthafmal Altematmcalr tkambmpommsifsﬁe of 1-10,

ferably 1-8, .and h | udi
el ot ons, IEBHPT GREE Brsbhret DAP ORI IaIgts B eSFBIoRDY hensAdeaVl | ve

am no saci d %Hﬁﬁ% urhtién, (Pl'ﬂﬁers #9 be@Edpidyed & MAd iR JiunIYSlox el % theftD act vity

whi ch affects the correspondl ng activity of the native hornmone -- i.e.
ei t her t hey reapsetivedemiini. t Biduristional dinkers, inguding hojh befterobiunetionalentior mone to

whi ch they Hsts., ar t he nulgft ehave as
ant agoni sts%g‘eﬁgﬁgﬁﬁﬁgﬁ &%&g?@Y%féf}ﬁgﬁ%g ci“b ab@ﬂ*&?? eRP 8Bfors f or
the native mmbcsr rinlesss Which peokda@phdig tahimt twioyantiflo gxfof.lﬁs?br 8@ Baboxyl

t ransducti on. Conservatl ve subs ItutJ on" means, in the conventl onal sense,

a subst it ut SSHPRNYASATPYbETONR ARd AN DS EFURREEVRkbly. If e lukage §@Akr al ami no
aci d jgat egohYead]y Make NAEmIRLS An SHBR! dctdAhilp h%dgﬁaéjﬁnctfﬂ?i'aﬂgryﬂﬁ' ds have been

classified |nto such groups, as Is understood in the art fox exanpl e,
Dayhof f, M ceuntaniing sid¢-chan will be tquired BaqusticepoiifhahtrdhStermotuatebg 1972)

5:89-99. In %%(ﬁl’éﬂ acidic amno acids fall into one group; basic am no
acids into anot neutral hydrophilic amno acids into another; and so

forth. Mre speciTue, gbfagsd érhbedlhﬁﬁts ofithe isehtidnOthk BomPoA9 6f Bradidhs (1),
i ncor porated_by reference abov One set of preferred variants is that

wherein t he (3 v&égweéwwr@ﬁ%wwelé.tlt%?ndzﬁﬁ@%tswoknlﬁeé hgatstmiatls or bot h

have jkeen al S r escri bed
herelllr% are segﬁ&?cgﬁc%@t %Blﬂlggt\{g]l%lﬁ(@;s ?Rériglg?lggg éﬁgg%dghg%gr%ldg993 and

i ncor por at ecohnpries thebyqueet@r'ﬁ‘mecw syhtbwedh@qombmanﬁmelnglnyﬁmsyl ation
tt i th
Dt ernat i ve Pageh Rt i age DM, B BieFRA Bt P apd Bdced. s

Al terations cbmpam Being - chafhefatin Mdereil me ciand Blsﬁlmmoﬁﬂa link&dEhdadapgsaiand
del eti ons. Thus truncat ed forms of the hor 1es e i ncl uded an&l
all of

variants, e.ciher diacdyos thspughepidelinkgrsiand apm pddiionald subupit pAnCayAlen

the ag no a(ifnﬂéd ﬁ;thg@éhérlad)8§ul§§ut9%h@xfe oh?/ege&: &rﬁﬁﬁgdrh‘rlﬁno hiaSeihids@mhe @
subunits with 1-10 am no aci ds del et ed omthe Nterm nus are included. 30

Variants al soultiplsdegwin erysdexi This pomplex.ttoe gan beesgmbmzeélrt:@r@un@nlyr enmoved.
Such del et | ans, A0 Lok 8L ORP TN G DA A B i Aoy St sequences

of consi der y nmor e am no aci or ¢ anged The
resul ting vanirmet;Ihéahd p SLRGTH TWE S&-EE]indeUnEy oude aththo/Acki tRA@E WO
001 23473 PCT/ US99/ 23555 -
not gene encoded. In addition, the linkers may be other than peptide-such as
25 dicarboxylic acids or anhydrides, diamines, or bifunctional linkers such as those sold
by Pierce Chemical Co., Rockford, IL and the like. In addition, the subunits of the
single-chain form may be linked either directly or through a linker in a head-to-head
or tail-to-tail configuration as well as a head-to-tail configuration as would be
required in a fusion protein. Under these circumstances, for a head-to-head
30 configuration, two amino groups may be linked through an anhydride or through any
dicarboxylic acid derivative; two carboxy! groups can be linked through diamines or

diols using standard activation techniques.
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however, retain at least the receptor binding donains with on gwpphgelt the
regions involved in signal transduction. There is considerable literature
‘on vari anW 66.238tse gl ycoprotein hornones and it is clear t POT/H99/2356%
nunber of possible variants which resulg. both in agonist and 5 antagoni st
activity can be prepared. Such variants are disclosed, for exanple, in

N, FooSh Sbi MM TORLLRGL: (AR R RIS (9 gl 1+ 9010

266: 17741- 19op4gpraRoe whereld staatiardlpeptideyladkppatsatficeHmdnha siaglelohatnaden cand . W et
al . EDS, Springer VerIP% New Yor k 994) 122-134; Kuetmann, H T. et al.
(ibid.) pagRsPripricd35A lugiop plotein recpmpinagtly of usingsyYBthelICAeRIGEFIduEs 90)

126: 2555- 256fher arvsifiiebdqede® of Mactidns 3t -prefefadly, \}\%hl%g fndihIAR) P&%ns%%o a

(Abstract 1844). O her variants include thosé ereln one of nore
cyst i he- bondieientingspqueaet: typically by substituting a neutral amino acid for

one or both cystgj i rticipate . ihn the link. Particul arl eferred’
cystine bonds m%ﬁé?&rﬁ@%eén%&@?ﬂg%né&hg?gnqg F %‘8?55? Pt W oﬁfbesfeﬂamgr ‘8% and
110 and bet theemvl¢pat 4t pogitond Praxielal 22 theirN addl Cttemnini. | It ihgsfdraethad eEgnst r at ed

that the ~3 ub,unli?ft)s of .the hom one quartet can he constructed in chineric
forms so asSUPHRIGY RsMned direstly gt thair terpy hoyyryepthiyialtage Mmaysieplydeof t he

chinmera, or«yrbfinENgH 0 »0f 4 r ity ' - j Thus,
chineric m)lpercul es %?écnﬁrdg’x%fgg{iﬂtﬁﬂbg{dﬁ@ééssa @ggwfﬁl%%b gﬁ«ltv}tf}ilﬁp |Q)te"1!snlg g% can be

const® uct edacids, prefaratilp withinyfivivtagiing adiisomoNap e febakdl wathin (MOAMINo88idg 60- 764;

Moyl e, Natu 994)_ 368: 251. 255, isclosed in,thes aper

substituti n%gé%ﬁ%%a%nﬁﬂosiwffei%g %tﬁﬁ?:%ﬁp’(néls £6r°% H%S %%F‘f%lgop‘%n‘éfﬁ?‘fﬁ t}}“’esi dues
in the CG ~inkgbisvtiier iadlatlithe & od TateA@inué hdr s 04 KidbCraiaFindtdhalagbipvi ty. As
used herein "peptide! and "protein" are used interchangeably, since the 25
| engt h di stFng‘ShecPﬁo%%ﬁd\BéEHO%‘q*Ré%ﬁrPé‘“’&?& the gpRFOPARLE SGTHIRE- above, the
"variants" enployed as a and ~i subunits in form ng conpound of the
invention with or without linking noieties may represent the conplete am no
aci d1sequentesSwiunit Klompohents t s or only portions thereof. "Variants" al so

nserted into a Aoneipiea et Bt Burlhe £0k. S SEiERIG 6470 ©T7)
ant agoni st ssublinitdus mrmllitecompmia'bﬁﬁ ofghd meettinn leasp chdt ctmveionae ~3 subuni t
o1 % BRI S e B SHRN b Wk ST, SURSTL TUTESHEET (RULE
26) 19 A RS an P g q
per se, or allelic variants thereof, regardless of the glycosylation pattern exhibited or
20 other derivatization of the amino acid side chains.
“Native” forms of these peptides are those which have the amino acid
sequences as are isolated from the relevant vertebrate tissue, and have these known
sequences per se, or those of their allelic variants.
“Variant” forms of these proteins and of CTP units are those which correspond
25 to the native subunit but have deliberate alterations, including truncations, in amino
acid sequences of the native protein, produced by, for example, site-specific
mutagenesis or by other recombinant manipulations, or which are prepared
synthetically.
The resulting “variants” may behave as agonists or antagonists. The agonists
30 may have enhanced activity as compared to the native form or diminished activity.
By adjusting the level of activity in the two B subunits included in the compositions of

the invention, variations in the effective ratios of hormones may be achieved. For
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WO 001 23473 PCT/ US99/ 23555 -11 agoni st or antagonist activity to LH. The
~agoni st activity may be the sane as that of the native ~3 subuni1t9

y be
enhanced reased. "Noncritical" regions of the a and ~ rﬁjﬂ re
t hose reg%ﬂg&g}f’%[ he nol ecul es not required for biological lz%ﬁj%{y?g°
(i ncludi ng agoni st and antagonist 5 actPvity). In general, these regions

are renmoved from binding sites, precursor cleavage sites, and catalytic
regi ons. Regramie, by isuprdring folH andivisy vgthpdiopeishddolcdiving buts FRH hspbunit

receptors, lytic activity.and,the.li | d. be eval uated., It shoul d
be not ed thgv?t 5‘2‘8‘?{?}9‘* %fcnﬁ?{lge‘? 8%*"6 s“\ﬁm‘b%“gfseﬁ@f SR 4 Cf“hg‘? apeede of the a
and ~i interactiDie dlferdtioas tHatRisulb 6COMBam@NEstsist 681 - 10Npeiecrdlet Bhaidn units

since the confornational 10Q restrjction i rrg_osed by the nol ecul e may obvi ate
t he necessi IYrsRIEferabbs b5 raPnQAdd changen dediding dpishénsofnspiines: 2ed cal regi ons
is reagdily ' ' : iy i dat ' and
conducti ng gﬁggggé%%??gtégggggédp gg‘vt \é@ﬂlﬁlﬂ%@%ﬁﬁ%ﬁ@f‘uﬂg %hége?{élﬁEEMere
nmodi f i cat i omsrianessurkst ratain ko astivofy wilaith uffests theecocesgondag; actiwgi afithe nhipeei n t he

alteration results in the same or simlar activity (ipncluding antagoni st
Bctivityy aPETEe SR B Bt Blal B CH e o ot e SepRe Bod  t hat
by "acti vit WhichSheyRafespaall s aé 4 BAbedIad Soistsh6F thed alisBhdhgvedss ant agoni stic
to that of the corresponding native hornone. Thus, certain regions are
critical foPntReomipls eencerllybR drtienfbearg ahle imbiad i rsecptery dor thvealiyh t he

ant aggni st | - di 4 QM ] i ol ogi cal effect of the
horm%ge. 20h orﬂg%%%cgfn%ftggg%lhﬁl tgegﬁég%g @?ﬁg@i&?&ﬁx%}lhs 33-59 are thought to
be necessary f or“Gingerahtitersabsduicsri”’oneamndintthecd@ eativmbsaned, d ssbatiatioh at t he

carboxy term nus s needed f.or si | transduction/receptor binding.

Resi dues cr MPPE e pEPiale Sahstifled s termame £eagal pimoaqd qaireom s e gt

resi dues 33vwhh sRigsibitionliamaie. 3Kmikd aci¥ieHe bbéh SleRERddlih@abch BBLM) ad &
"proximal" to the N or C-termnus, the 25 insertion is_at any location

W Ehin 10 aHIIRSIeRd IheAr belor exFmHId a0t M #brl. AasalRroiciadeninaes ds, and
nost qprefer b [yaS : : A p gt
r ef erlg to am@?g‘%?ﬁcygéﬁﬁ’ %ﬁﬁlf %gﬁgoaﬁgi%ﬂtlg?%ﬁ%@ E’f&ﬁ{fmn
chorioni ¢ gemadctidsmtn andtheybeutral hydropnlie atémdacids iotn @mwiheg aad sdfdrthl2- 118 to

i due 145 he. G-t er.ni ' f. Thus. 3 h
"Compl et e IHFSHRUFAE 1 8res GRS PRS2 BearilF iy PREFRE L cr mi nus

of the CTP. gbyvea "partial™ CTP unit is nmeant an am no acid sequence which

occurs between positions 112-118 to. 145 inclusjve, but which has at |east
one anino aci d SOpssatpimelesgdpvarianteisthatoyhercinghoeivrosyintion vitssed eher7 3

PCT/ 4g991233p3, o'r.]ﬁzsu@ﬁlli‘?g&q)ohg R b3En SIRGES. ESEmP AT R ofiantS BFTRE Bbfinore! P uNi t
(i.e. frompositi'ons 118-145). These "partial™ sequences are i1 ncluded in
t he defi ni t iqoartepfiestubad kendis ate sEhforthgald.§ abdterCPH 7098 dsspeks dammbiyyl 99dnt ai n at

| east one O-glycosyl ation.sjte.. The P.unit.caontains four.glycaosylation

i tes at AT REPULRHREY Srerit ATHEV SRl Pl Svdiud YRRE 5! T
(site 3); agshbedBtefediByaledttoyidfthepaletamsitésirim thé alekativeehpihoide cT@ORI St s
will contain one or nore of these sites arranged in the order in which they
appear in t K¢l Harhighthepmigisdtieiodeeedal t hough intervening sites may be

om ttad. Some nogﬁk%ﬁ&%%ﬁﬁo § 8 WRuehicd 116 NeLARBEH ialsi AR LAYANLSR. and are
useful as such. In sone cases, CIP units may be inserted or used as |inkers
in tandem Bjug Guh¢agddionis ofthe hosnanes exctiselvdeshamong vasants, ¢-gamutahts dinsert or

extension cgntains at.least,two "CTP units." Each P .uni.t. conpl ete
or a frag rre?ﬁe,a %mmﬁgp@@r%‘aclgngg?rpgﬂ[ ‘.Qlll ﬂfttfeélfm?%%c% pﬁﬂ%‘?ﬁsﬁ&fﬂe t andem
ext ensi on Olthd M$RMminu¥RYn ARitidlE Gisub@its with 110niiRy adi@s edléeefromtthd Nom each

other. The "linker " is a noiety that joins the a and (3 sequences w t hout
i nterfering trBings@re ipplededet i vity that woul d~ot herwi se be exhibited by the

same 4 and ~3 chai g, a5 eShdtk v YIHTRRG r?%igﬂg}ﬁg&dﬁdégﬁévgphghCﬁc.t Lvity

to convert it fromagoni st to antagoni st acfiv Y activity
may change Weletions aad nkaanashhay conmgse ehtite lobys, po tmesegecrwts ofwnkidedably cannot

be such so as tq deprive the single-chain hor of substantijal agonist or
subst anti al e Q@BﬁBﬁm%{’c%ci‘QFirPﬁbf ger‘ii“éetg Hb?@ﬂgﬁ{lﬁhqwlﬁgn%ﬂ?@%hi bi t
activity pertinent to the hornonal activity of the native hornones, the

el enents of which formtheir conponents.
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As used herein, "~" or "noncoval ent |ink" nmeans a noncoval enlt] mbfat
exi sts between the a subunit covalently linked to the (3 ~ s 19 I 0 nd an
‘addi ti onalwedonsabunit. 25 Preferred Enbodi ments of the Difperesiiaissy
Acting dycoprotein Hornones The compoupgs of the invention are nost
efficiently and econom cally produced using reconbi nant techni ques.
Therefore, sgingle-chain proteins conprisi t.hose, for of, a and ~ chai ns,
CTP units aﬁé&g‘(%érre b A ﬁﬁ(lg?scg&ttbel rgfﬁpg%%%rﬁiﬂr@n&ﬁﬂ%f%ggh8ﬁw P TEHTBded ami no
aci ds are phmsfotvedea sightl trénspegmhbl e, however, as set forth above, to 30

construct at |east portions of the single-chain hornmones using synthetic
pepti de techni qué8ewsis senidergle lifgraturs o Adais ot e Blyrepiasindinamentsead or e

vari ants whi i - ql 2 ] i based
| i nkers ar eluglglg%&\?\nhgﬂh?ln %ﬂe scépgﬁ%g ﬁ% h‘g‘%ﬂt\%ﬁ} %lg%s%ﬁg%%ﬁﬁg agﬁiEET (R ULE
26) 51 9 APRaR@03 awbvidytaBHBeRCINSIgh 285&8s art3lidctosel) dorpxahipleriad

enbodi nent, 4 he Cteyninus,.of the =~ (4t 4 val.ent | in

optionally Fi\‘%&?ﬁ’ %}" ﬂogffeﬁ’,’dafff"?ll{éb%@l%g;rq#irﬂr}ésy?}?’cfﬂéd’r‘rgé‘ﬂ?l QLeél’ é@g@m t

whi ch is in268mBozRYzIRntay, §.ienked BepChenal 991) RB6.0wmh- 7k ek, 1., Lhe ~i ~
subunit. The Tinkage can be a direct peptide |inkage wherein the C-term nal

amino aci d &lysoprotainiiprmones, Imshadern d MY et pi. Kl SprirgadisrlagNewaiork de bond to
the N-term _hey. ; Vel g o h (S Srd -t 1 ferable to
el ude a1 ¢ ey 1225084 an MOP) @y (ol [ 1 OF4 ERERR I, L. A ° P

| i nkd0 noi eEpdudrinolagydiDeR) 1216:2565:266@nrd Bilingka) Mhet nkd el Béo/(VWOO0L hai ns. The
presence of qQline residyes. in the linker may therefore be advantageous.
(I't should Qﬁg%"e&ﬁsgﬁﬁqt@éi in discussing |inkages between the ternini of
the 10 subunits ow@Nastang itdiedethoie vihefdiabit §10h6® cyQNe-bohd eRidder M i may’
be altered by substitution and/or deletion as described above.) In one

parti cul ar | Whi¢adly dyrsafstifgting g neisbamine Al for pre ¢riborpgysteings whish-t o-tai | and
the |inker i i1 el : i : i s or
Foncatoq 1 BRsfiiielthihe R PABoARSy RerfiRl Ey/he il Pnaliad be YBUEERES D

| i nkei5 noi ethoss betmeed posidens 26ad HOmed hételcempodimoraddiabd @ to t heir
occurrence in the | inker .npi et CTP ar.i i var i ant s al so be incl uded
in any noncriti ci‘?a‘#@@?’bﬁm%seqeﬁ%d%%m@gtl}?\i\ﬁ\er{gs"hﬁmisﬁé‘%y}}?gfl@lec_hai n
hormone as d@stdticheBe abv@ctedin tiimedEfonnk k6 agfoeprevied Biblogttal fiedtsnasens in the
linker noiety, it is understood 20 that the |inker may be any suitable

coval ent |y bothrempenents af thetrhimerpravin gererelBompsesphaltred bigegicall

rel atl onshi RuREbre¢hud Mot ifloetul S APHEN %ﬁxibim&ﬁ FSHOMANSPEG Rrilifkd
configurations the I'Tiker may generally be a bivalent noiety such as a
pept i2e conpen bé¢ capstnctad bs Hesarifedbynideyle, Brotc Naybi @zl Sci(102DL8t 168176400, nor e

preferably lLess tlhan 5 1.9 Aci whi,ch, has. t he proper o .

hydr ophi | i cil\?‘wﬁﬁ %’ﬁﬁgﬁwﬁgﬁiﬁgg £ dbsflg\??cg'é] [B?asetp ﬁ%e?%iﬁlbkfs%lruln%lf ©"%paci ng
and conf or natidem0i-10$ 6f BEHOP f@thecoreERapingdesiduds ke the \WT-6 Bulnmifytsids dnhese
characteristics. In general, the linker should be on bal ance hydrophilic so
as to resi dénglpe ik bogh belranddets#tivitY-on and out of the way of the

i nteraction bet : e RESN| o191 ’ ; i i It is
pref erabl e that mﬁ%&'*?ﬁﬁ% fﬁr%gflﬁedza&l?i &ltofje?]n(s)grteggl?égﬁéﬁ?a%gregl&/{?’&iﬂggme proline
resi difes i n lgmh didéndtionketweenchers cagobitrary. 30 seri ne and/ or gl yci ne residues.

Any suitable polyner, includjng peptide linkers, whth the.above-described
correct char ac;eﬁsssf‘ftﬁigl?&"f’ _M@F@?s‘_ ﬁglp_hyggf%lglag}x\’grsg‘?uélp? éngt%gflnlﬂgdi ments of
the singl e- aaipPutdé e Hvehlien with @PvitRsut iRIngdLoitties hgAdeproschetht

configuration: SUBSTI TUTE SHEET (RULE 26), WD 00/23473 -14
complete amino acid sequences of the subunits or only portions thereof.

“Variants” also include o and/or B chains which contain a CTP (or a variant of
30 CTP) inserted into a noncritical region.
“Variants” may be agonists or antagonists of the hormone containing the

corresponding native B subunit -- i.e., a “variant” of the LH f subunit will confer

SUBSTITUTE SHEET (RULE 26)



19° A PR 2Q03 PCT/ US99/ 23555 FSH-a-FSH, a-FSH LH, FSH-a-LH, LH a-LH
a-LH ~FSH, LHa-FSH, ~i TSH a-TSH, TSH FSH-a; TSH-a-FSH, CG a- C@;E”gﬁﬁ SH;
/23535

" a-CG TSH; . CG a-TSH, FSH-CTP-a FSH, a- FSH- CTP-LH;
LH CTP- a ﬁ“"g{;ﬁ? CTP- FSH, LH a- CTP-FSH, _LH(8115- 123) - a- FSI—'i!:CS%S

LH( 8115- 123) - CTP- a- FSH, CG CTP-a CTP- FSH CTP- CTP; TSH CTP- CTP-a
FSH CTP- CTP; 1Q FSH- CTP-CTP-a-LH,_ LH CTP-CTP-LHa; CG CTP- CTP-a- TSH;
CG- CTP- CTP- 8914St qrapfagymsi 3081ty tod-Ho The agumisy actiyiiyl mayebe|thgsamess gt of

particul arly Rl f he subunits. In the above
constructi ongﬁ{aﬁgg'ﬁggﬁr&s&&gb ocrEdi%{rs%?/rg;rSFéint S including truncations as
15 described i n PNonaymidal’'tationsoiMie 6/a08 Behbuni acatkoerbgiohsoflie t he
C-termnus of . the ~ subunit .is.covalently J.inked, optionally through a
|inker, to MR ?etsé‘rofrfer%'geéfort O%igal GF%"%’ Jé’t?b‘lﬂ‘ﬂgtagﬁﬂﬁ'c%diagtag?f“‘ftur nis

noncoyal ent hatividyhk ﬁggérﬁrﬂﬂh@s@C}E%ib&r@E rém& R Y binc}ili-ﬂg si?ers],aﬂ}gcurs%‘r' bunits in the

single-chain formof the present invention allow for the noncoval ent

| i nkage of elravagesigs,andsalialytic nepiorist Regionk eritical foeinddciag srapanfotding,

Particul arly: ferr nbodi ment s .of t Qsi.tian f. formulas (4) and
(5) for useglinﬁ{r{egntg r?fg‘%ﬁ%& %&ﬁﬁeﬁcﬁ‘ﬁ earﬂc%ng?\ﬁ?ér%oﬂ]&éeieﬁaﬁégch-lﬁﬁmtugﬁe

confi gur at i neted figet sbie o itigtgiosdahioh emnaitelih e dePHbfaheo b ifphttan~ CG
FSHa ~ LH, . FSHa ~ TSH CGa ~. CG ~3CGa.~ FSH, CGa ~ LH CGa ~ TSH 25
~3LHa ~ LHn Ppdimer hegpmengngriticalyn single-ghain yrify sieg the confprpationg 5 ~ oG
TSH ag: ~ LHestrichehHifpos s thE RidiccuR iR bbvide: fhe RedeSRityleht tﬁeé'rg%ﬂis. @'é‘ -
a-FSH CG ~ a-CG FSH ~ a-CG LH ~ a-CG TSH ~ a-CG" LH ~ a-TH FSH ~ a-LH;
CG ~ a-LH, FSertainmenHpf BoncTitkdl regioESreadly accampldied bjHdeleingi@nodifging~ a- TSH.
and the like, .Therefore, i.n _one..enbodi nent . of t inventi.on, .t he tethered
Sobuntt anatinLRE et anh RoRlERE BOGRFT R fesdy By bRMERE Hibir ' For

exanpl e, i fRefient athbey Rddifisatiumgirdsuit $n Rss ldeunity ard trifréal] regiom wisiéiafe and t he
noncoval ently linked  subunit is SUBSTI TUTE SHEET ( RULE 26). 19 APR 2003

WO 00/ 234732Rratieustesplssinghe same qrsamiday aghyiniipclyhngantagonist aeiyityidee ¢ he
resuhti ng cosmeiirel Mbddrtiegive the ability to act

It should again be emphasized that by “activity” is meant activity which is
either agonistic or antagonistic to that of the corresponding native hormone. Thus,
certain regions are critical for behavior of a variant as an antagonist, even though the
antagonist is unable to directly provide the physiological effect of the hormone.

20 For example, for the a subunit, positions 33-59 are thought to be necessary for
signal transduction and the 20 amino acid stretch at the carboxy terminus is needed
for signal transduction/receptor binding. Residues critical for assembly with the f3
subunit include at least residues 33-58, particularly 37-40.

Where the noncritical region is “proximal” to the N- or C-terminus, the

25 insertion is at any location within 10 amino acids of the terminus, preferably within 5
amino acids, and most preferably at the terminus per se.

As used herein, the “CTP unit” refers to an amino acid sequence found at the
carboxy terminus of human chorionic gonadotropin B subunit which extends from
amino acid 112-118 to residue 145 at the C-terminus or to a portion thereof. Thus,

30 each “complete” CTP unit contains 28-34 amino acids, depending on the N-terminus
of the CTP.

By a “partial” CTP unit is meant an amino acid sequence which occurs

between positions 112-118 to 145 inclusive, but which has at least one amino acid

SUBSTITUTE SHEET (RULE 26)



upon the FSH and CG receptors sinmultaneously. The noncoval enL,i % ﬁ#h@b(fd ~
subunit may have agoni st or antagoni st activity, independent ng

‘activity oWotobes4ret hered ~3 subunit. Additionally, the addi pComab9/z33ss
subunit may have a different circulatingpbalf 5 life fromthat of the
tethered (3 subunit. This difference in the circulating half lives of the
(3 subunits d ” i Ciq ot

Anot her pref%rért%\ﬁgﬁ)oa}l@en#t%?%ﬁ &?‘ﬁ’&ée}%t.@"?ﬁ ul\llisl( \elhtroéjj[| eaé)l d1|t1t8| %’r?i\ ~3
subuni t and THese tEertiel” eselqueﬁcesartedmlndednmﬂtehhﬁaam oftvariamis2htTheopagial’h ot her .

For exanpl e, coval e | i nked FSH~I un| t and .an _additi onal
noncovalrrgnt 1y FWIE%BW ‘%{%ﬁ@l—?‘%ﬁtﬂﬁﬁf pne érg ¥EepvanoRtite: dnednt vy pentgist d

have the ef fiagt gl9bodyiiofdésnd tHeREriRA0HH s a%oﬁmzﬁqqm'(s%{e BCiaY (i 2);,The
activity woul d greatest durlng the duration of the shortér cifcul atlng hal f
life. Due tol3RHaite 3hgad 138 (séuflatThegarial forms pECTP ustfa! inetgosiseowilBeostabuni t
(when the (3 n.the noncaoval ently
l'inked (3 sub n%hb??ﬂ}ré%ﬁg{e osﬁttégﬁéé\ffg?cggttﬁ%g}def e&'gwpr‘l\g\% & 2BRY rﬁnp}) ?W Il still
have acti vi tgThsdquience althougk ssaveriegyiree mafbatontitted ek nEly wsylatea
invention is,wherg one ~3 subunit i s mutated to have reduced or greater
activity t hadRMHet hehermares agsnReenistiand ag 45¢flkas sych-ot her ed ~i subuni t

having LH ant agonh%bn?e%emvp hfltsGRAY AL @A oPMuiddd o8 IiTkers WP HRUEMN Y NG FSH
agoni st act|V|ty woul d have the efféct of increasing the FSH LH ratio
sui t alfl e for“t@@emolinsesiser eeensionp entantihdt uhemsemorynema‘xoraccshmms et least

circul ati ng ,hald desir en.the tethered ~i
subunit woul 9'% fCIl}i \"—'@ﬁ ac%| vftﬁl xﬁhyhé dogpl ete orafﬁégjeﬂ tan(é/\Bﬁtl“éF Hdve LH
activity. Wualnemf o4g11 hﬂmr«:mﬁms ihie bindan emhﬁsn of inkéremay deddgntizblponi t s ar e
desirabl e, ié shoul ddff? not ed that the corresponding forns in other

vert ebr at es BF%eMAX &e ARt SOM ACRPIGL y contexts. Thus, the FSH, TSH and LH

subuni ts charact erjestinkef isRANiELG thaP)oifk&he 8AHE Beq RAEL »Oﬁhthf?xlan@nngcan' ne,
and ot her species are appropriate to indications affectl ng these species

per s& | n switketherastdityrthat would ntharvibe beosxhibid dyy thasamsen amd Bgleids an t he
| i nker noi et ti ch_as .i.nsulin-1like
growt h fact o%%m§%5%£6|h3er%§t rgv%\&o %{% Stg oarcgwt‘égl%)lnkéergﬁ qﬁ%@%“’?‘%robl ast

growt h fact cansagopisateiwdty: die lewelcbfgctmuyhnipﬂtaﬁgswnhina réadonabie ragdepbiyt
stimulating factors, uch r@(ﬂ%ggn ocyte CSF rracrtgé)ha e- F and th Ilke;

as well as t @pva?m&f 8 3s(to deprpye the sypgje; ws?a

addi ti onal 'ﬁbﬁﬁxllt%liﬁ%ﬂm@trd?tsﬁ’ds&%naltahﬁg&ﬁét' Uity MR iS58 Rain AR miacCr OSI S
SUBSTI TUTE SHEET ( RUCE 003 WD 001 23473 PCT/ US99/ 23555 - 16
20 exhibit activity pcrtment to the hormonal activity of the native hormones, the

elements of which form their components.

u »

As used herein, or “‘noncovalent link” means a noncovalent link that exists

between the o subunit covalently linked to the B' subunit and an additional B subunit.

25 Preferred Embodiments of the Differentially Acting Glycoprotein Hormones

The compounds of the invention are most efficiently and economically
produced using recombinant techniques. Therefore, single-chain proteins comprising
those forms of « and B chains, CTP units and other linker moieties which include only
gene-encoded amino acids are preferred. It is possible, however, as set forth above, to

30 construct at least portions of the single-chain hormones using synthetic peptide
techniques or other organic synthesis techniques and therefore variants which contain
nongene-encoded amino acids and nonpeptide based linkers are also within the scope

of the invention.
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factor; and the like. Suitable cleavage sites for the rel ease of these
_drugs may be included, such as target sequences for proteases UQ get
"'sites are_not present in the a and ~i subunits. Peptide- or rﬂ9t E;% ed

drugs hav® @ W& 4dvant age that the entire construct can reaquDTy Pe? duced
by recombi nant expression of a single Yene. 5 Also, small nolecul e drugs
such as antibiotics, antiinflammtories, toxins, and the |ike can be used.
In general, thelepngyeferred endbetimenthihe G-herminysasitherBl stbynisiid tovelentihose

desired t in.th imty of th t to which the ho
or ai nar 1 1y 'Bfee oPicref BBt ke s RV T Bt Ml & bR 8RR el usi on
within theip iuﬂﬁedvawnil%' liBRedpABhARdhrdugh ol Ankeabmhep’ Mpuah SPhd MAlagdi ng sites

for enzyne-catal yzed lysis as further described under the section headed
Pr epar at i of2IVB¢ h8ECt ReRtide hpkagswherein shegt tierarinali amige srided one pubuaindunt  of

ti nme st hat STeRNy i i |.at i i m.Le he shorter
Ci rcusl ati ngnﬁgﬁ#m&eﬁj Zm@? ttﬁe:p%gsgggé%f%nt %S&/\P %&l&?g{ és%%rhﬁ?&g*hilg may be
achi eved bynanychstrohiceryjt tshpeefehabig tovirichide at lhvéked moiein betwadee tiid tyvd texmbied 163
subunit rasher .t han vvitt]i the single-chain form Qher Mdifications The
conpounds SNy ARSENGER i B‘Eerﬁﬁ?}e‘ﬁé‘”ﬁd’ﬁ‘f’w P 2L I5AT L A PHUTLRETHESS WafY%ed i n ways

general | y unsigg sTiRGfedefcdiTptdteirdsediRE M theafiikdr HRAYWSHERSe bSain@seodd
phosphoryl ation, glycosylation, deglycosylation of ordinarily glycosylated

forns, acyl ati oflt shasdd be edeistned dhat iih@iseissing lindiagesshetvscantihe tromira ofthe

convgy si on . ! : i i,Q0S

anal Sgous. s SR e MR 2R b P Bl B A" o occur
gener al | y. sutstitigioyand/pt ddléton asdedctibedibdvieg hor nones of the invention is
particularly 2~ _inportant. The hornones . be prepared in ngngl ycosyl at ed
Form of ther by B UL G EHEHT FRebTo0 O L PabS S0t e (GHkaBg SIS Y ¢ ho

gl ycosyl at iagd i 1{nR&r MSefBYillNndMRSER or infbré TP Lt Hnkor SRHARE oPPYcsEE uni ts
that may be present. Both nonglycosyl ated versions and partially

gl ycosyl at dermsdheseen Preferrediermuveltbeed Peumtspeed inepiah dakerymeighésaat at i ng t he

gl ycasyl at i S| . Iy, glycosylated versions 30 are, of course,
al soBi ncl uéig%n\?ﬁleéﬁ%ﬁnpﬁé‘ggcope of the invention. As is generally known in

the art, the coipadditis wofthdhmcumerentn te linker adosay (ETR erirpitedartantsiradyel s,
Car e SRR B BT b SR B B S5Ble, 1oto
sui t abl e SYUBSénEUE BesoHBET atolRe ULE 2G)
While CTP units are preferred inclusions in the linker moiety, it is understood
20 that the linker may be any suitable covalently bound material which provides the
appropriate spatial relationship between the a and B subunits. Thus, for head-to-tail
configurations the linker may generally be a bivalent moiety such as a peptide
comprising an arbitrary number, but typically less than 100, more preferably less than
50 amino acids which has the proper hydrophilicity/hydrophobicity ratio to provide
25 the appropriate spacing and conformation in solution or a nonpeptide linker which
confers these characteristics. In general, the linker should be on balance hydrophilic
so as to reside in the surrounding solution and out of the way of the interaction
between the 0. and P subunits or the two B subunits. It is preferable that the linker
include B tumns typically provided by proline residues in peptide linkers, or comprise
30 serine and/or glycine residues. Any suitable polymer, including peptide linkers, with
the above-described correct characteristics may be used.
Particularly preferred embodiments of the single-chain forms of the invention

include in head-to-tail configuration:

SUBSTITUTE SHEET (RULE 26)



19 APR 2003 WD 001 23473 PCTNS99/ 23555 - 17 labels for this purpose include, .
especi al |y, radioi sotope |abels such as iodine 131, technetilmiB®03 ndi um
111, and wbeohifsg. The | abels may al so be used to nedi ate getrrgbdMasOf the
single-chain proteins in assay systens;j4i.n this instance, radioi sotopes may
al so be used as mell as enzyne | abels, fluorescent |abels, chronogenic

| abel s, 5 and t . : ( _al permts |ocalization of the
rel evant recept rs SI geSI{?%eg caﬁﬁb}g%%lsggd&?ghf’argeti ng agents for such
{ecepthors ;I'Ee Bhibpapids; mBLI—]hBF$Hy;&]ﬁlﬂioe[mFS?Qy al so bfe co;Jpreg to carriers
o enhance thei e i on of antibodies
specifically i nﬁf§m%ﬂﬁ,§t}¥ﬁ%§ &m%&gn ed forns. Suitable
carriers for thiggduur el RESHK BTG -BTAA SHnS an KLH),

bovi ne serum al bum n H(E‘I;%A) Band‘gdl pht heri g tonggpS%nd%nﬁéb%E?SﬁSt andard

coupli ng techni §t8H-€EP-d BF&Hn@-&HSéi %B1ﬁﬂ4}bcﬂ3F§ébCiFH®stH the invention to

carriers, inclu f n be enpl oyed.
Sinilar |inki nggk‘g’gﬁﬁ?fﬂjggﬁ Whﬁﬁfﬁéﬂi &rﬁ@iggggnpl oyed to coupl e
the proteins of B[,IBE&I]I’B!BIH)L(QBFSH ggmﬁlsupppctm o-PhsH; coupl ed, these
proteins can then be 1 S u as afflnlty reagent s for the separation of

desired corrponeﬁpéj‘ QT?W%PCW%&TR CdPieaction i s exhibited. Thus, t hey

are useful |nt i Iof tlon of the receptors with which
t he appropriate wcgEm@?}s esrergéetjtspse r'eparati on Methods 20 Methods to

constr uct the c@ﬁﬁHuGﬁTB @TP-uhﬂHnﬂthGTBaCiPdiMékxt known in the art. As set
forth above, e d i 'd re included, and the
si ngl echai n for 918&15&1‘% §$ﬂ€ég?§§ ngraﬁ% i ‘@Irlgtoi ‘on, the nobst practical
approach at pregggH- C$PI&}§@III[$IQ§B)Z@TPJ&€SE material s reconbi nantly by
expression of the DNA encod ma the desired protein or proteins. DNA

B

cont ai ni ng 2rhiberikel ddee prrtiselgily ecfersatcasahsdumee fomssafiteg wburitsi dn ther ns
i ncl uded i de@%o@ﬁ\‘@dﬁ%h?n‘mgf&é {o%‘ﬁﬁ?]r ﬁs%hgﬂt'a%]ﬁ’o% BMcioral Pe

prepared fromnative sequences, of synthesized de nov or using
conblisnat i odescabed heB@TtapphnathuéEO%‘/@ém gques for site-direct ed mut agenesi s,

| i gati on of add ti onal ences lification, such as and

construction of %HW %P% %?BF&%?&W% OJE}% é\sé’bﬁllli’s CBVaIF%W’% known in
the art. Pgpfibfany tRiough 4 idkerd REthONAteRMGRE oNthe IRt fiBEAI REicRIGheim can be
constructed synthetically using standard solid phase techniques, preferably

t o i ncl ude lyragcpyalentbhlinkedds ap gdditigaal ﬁoﬁ“huptjafmﬁﬁ and; i subwits 1w 6t r of
| ts f t
el ement s \QllfngTeera&{%gx?fdnB m @’Q’g LAaLiaE LR Rk tﬁé}‘f‘onh IJT'H?E a\%ﬁgfﬁg sequence

can be pro t he I ng sequences. I's we expressi on
syst¥ns ar edSURSHIBTUBENISHIEEE tétRelel oBpunit. ]P.Bﬁl%%l%pfefeﬂ@j eOb@BHEBs of

PCT/ US99/ 23555 - 18now a | | a 0 b e W Wi vari ety of hosts,
i ncl udi ng P o%?g}%ﬂ%ﬁ gﬂfgﬁ %fré?(% CEFG tb th§88‘f MEEVeRRY eucar yot i c
hosts such igsudedadead- mmrcohﬂ@gﬂatlsﬂ@fbrﬁﬁsﬁgwmd domgpoasst):Neur ospora, plant
cells, insect cells, mammalian cells such as CHO cells, avian cells, and

the |ike. The clpESEeoafB B PISH o 5@@(1[3155?}!1“? pBEH; PESH- - PPt t r ansl at i onal
events, nost par ul a udi syl The ation of
gl ycosyl ati onpl tq&c) @béohﬁgo e@%d'fg/ m ya‘?ltﬁie&a? glrgﬁycosyl ation sites

W thjn the nol equhpq .hgy\ﬁv LH- &heggg@; ?Lg -9k ga® mupaRspePRgUpYing this site
is largely controlled by the nature of the host. Accordingly, a fine-tuning

of the properti élé‘ScH-atzh&Tﬂiidr s ®BCGH BT HvaentBildh Bd'éhi ®e PfESHachi eved by

proper choice of rticul a fer » for the a

subuni t porti onp F\gﬁ:’f Héﬁsg'ﬁeadéf @14#& @‘sﬁie@fﬁ fied, is the
"m ni gene" cons I:IQO GAFFslg&daJp@UalgnHﬁ&L&c@ ; PUBHR §- BDG n| gene" refers to

t he gene constructl on disclosed in Matz et al Endocri nol ’

(1988) 2: 95- 100 BLH=HALIALRESH Fta-BRHoBCE feo- @bﬁsBTSﬂéﬁ ceﬁLHf 15 pMVR/ CGa or
pMz/ & For reco i d c expressi on
syst em; are use[ﬁlsm_ﬁngﬂ%qﬁdg ubéﬂ'ltghedﬁ'g%}ll’r@c# pr :)fef%l These terns
are used hem@ite ldc. FTHerefdEe, in one embodiment of the invention, the tethered B subunit

and the additional B subunit will differ from one another. For example, if the tethered

B subunit is a B subunit of FSH or a variant and the noncovalently linked B subunit is
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A "nodi fied" reconbinant host cell, i.e., acell "nodified to contain" the
20 reconbi nant expression systens of the invention, refers to 43nhtRR2Bel |
whi ch has ered to contain this expression system by i ent
manner of ‘Pﬁf_ép%%{él ng it, including tre_lqgf_ecti on, viral inf 'e’g?%('gﬁ‘%é%c] SO
forth. "Modified cells" refers to cells ‘Containing this expression system

whet her the ,systemjs ipntegrated into the chronosone or is ..
ext rachr onog’ﬁr{i?“%uﬁ*ﬁé’f{%(ﬂ?? Verpnbdhg esuling campend vyl havethe abiliinta 295 r espect

to incl usi o, &f thk FEEE XY €850 iRaRod S ! - pe
transi entl yﬂ%xptr essed. | n%lﬁo tt(:?rX?leco ior?gﬁ/te @gggﬁ%&ggﬁegﬁg%%sﬁ%@ th the
expr essi on swytheve afomnisteoriantagonistaativief, endepemientdf tse whivith of the hatickeed pii s

expressi on system,as..a result qf..their ni pul ation,. i nclude i, .when
Choy nat | verp: v foily the ednae oubRahRey Pore it gt hpg har

i ncor por at i Bfe. fréif thdOTES EtHRPedSy SibaRT. TR Serbfocan BNAIRBLSES- NYs 6h

i ncl udes a codi ng nucl eoti de sequence to be expressed and those

acconpanyi nte uBlts alejve fre earyiiecdegtess pf eqivaty et respset tegipieessi on of t he
codi ng seqguence. i : t 1 %ri F er m nation
regul ating seque'r?(]:;)egg-l,e?g%\%ﬁﬂ?&ngg%ﬁdé&%g§gﬁa§k&g%g?§ g?rgg%%gqjl SHEET
(RULE 26) subusitAn®PRhe zaersid Obund 4rethPEINSORY 22h6Df edDathept F@r mechani sm

to regul ate expression, The, co sequencges are those ich are designed
to be functf le’i%cc’é’aff‘éﬁﬂt}'ﬁ@%?g%gﬁhlsb@% ”é‘gé‘ﬁﬁﬁﬁlgﬁ’ﬂa fBatev EIPJ]Y ink§dt her ef or e
the hgst ceprsHuabube ARQHADIRReRSS D Bfe GBTRAVOLR el ridifatiAptHol
sequences in the constructed expression system Secretion of the protein
produced i sagpamssonkhiagoeist actigrity Thhesactivity weonld greatssiuong s denatonlpfie a si gnal
pepti de are_al i ngl 1 0, 0 th i . Rep rabiy
el 1o R RE L ORHEE ﬁ“;‘;‘?ﬁe)lfe?ﬁ%‘:‘enmﬁ%"r fes %‘rSS%‘?‘%%ﬁa?ﬁ“féh"gnhﬁgg%‘?‘%?@i n, whi ch
upon secr et subuniti(svheh esa/@ subunits eleadisewish édemeitaly, evheh g enchalentih inksdne or

desired (3 subunit. dycopraqfein horpones are nornal, secreted proteins
and the 10 Bisgpwt @@&d@ﬂ%&eﬁeﬁ!&% alr&ﬁ%cw s @Qbﬁe&%&*%ﬂtmhe

hor ngges pefessd d@%reggay be heterol ogous thereto. Although not preferred,
intracel lular production of the hornones could be effected by suitable
mani pul ati on of #methenecobiodynepeabibe inventierely Wherepne f sbbnisis mutated o

cul tures, ™ " l; 1 " ake ' ' { icul ar
attention tgy\%urggfgégg ocgfgq%ggnal%hgl.tyéﬁg%ﬂg %ﬁéécdi%%gﬁgﬁ %@M%ﬂg’bﬁe&eﬁm‘g{gﬁ them IS
i mportant, kibunitiHavig ICHeaaragbnisnactihiey modvintbihatiovvethea Bsybuninbhaieg RRHANt , al |

are intended to be .included. The ot e{.n produce y..be, recqvyered fromthe
Veate of t REPURRREVRY WoRGHERE M R Lenmarars e TSFNH o et um | 1

secreped. Teahhk WeeaopRent SRATYRTIYI AL b SREHD ichembtify RALHBSf tHeQM s&@ivitycul tures
are well understood in the art, and these 20 géotel ns can be purifiled using

known t echnislesised tia¢n te tethersdBtsobrraprguld have BSE activdiyfod dgiosher el ect i ve
precipitati L ke.. Wih respect to reconbi nant production of the
conpounds o?ﬁ%ugﬁrrwfj?lgg%(l% i(‘?[3;30,\{%(’ltatty'si ngl e expression system conprising the
nucl eoti de sequeVkilefoe hiinrg uséehclompmufoctas of the lnesad Pfsobumits ase desirdbld)é

enpl oyed. For ositions of fornulas.(4).25 and (S), in eral, two
expr essi on §%’ﬁ‘gE€P°%€t‘hatéB?l?°&T%E%ﬂgtfﬁ§"'ﬂg tHADFSCBRBPRRFE “g‘%g M are

pref esably ys@nar}tdfiex®) iR Be SEANTSMShENH QibuhitecharacletiBedbdving, or
(31-(linker)ma portion of the conpound will be constructed contajning the
nucl eoti de SviacemEne: porrine delinsi eantiengidotBerSpecipfedie RRISORIEE QANdERTions onal
expressi on m.encodi_n 2 wll also be included in the cell. The two
expression gg@%tglﬁstﬁen%eywﬁg%égrcsght ai ned on a single vector, within the

chronosone of thénb&aat eaodimdnts, arpddiadral drgtmashe iatiudaian ehedinkssi on system
may reside in _the _chronmobsone and the other, on an extrachronosopal |y
s Sl gl Sy oy

repl i cati ng WAL oSuchATuEs 13y Reteptides oFiPEQIEnF SHiN@s &3sH § &W:

o 87 R R 0 AR RIS B .

PCT/ US99/ 23gEdvthaABctars; thet vasiols ovtosyostmhlgtingfakforsasuchgs grasuloeyto £SEont ai ned i n

bound comporA PRy oF- grofhe i ofdFintEe yRERG 2R6Rpel ARl B BdrLHR 01 o

in vitro comgh $le@Bsa oCRIEHidraP Rterfcaliaprotgingshe Firious dfterfdtens; amme setrodns of
formulas (4) or (5 would be famliar to those in the 5 art and would m mc

intracellul ar conditions.
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In addition, all or a portion of the conmpounds of the inventildhAPRY0Pe
synt hesi zed directly using peptide synthesis techniques known in the art.
‘Synt hesi zedo pw3yyons may be |igated, and rel ease sites forrangsdy/easss
contained in the linker noiety introdudéd by standard chem cal neans. For
t hose enbodi nents which contain amno | 0 acids which are not encoded by

t he gene anfhcionoad therhiveli SERbLE cMagigRishestBLthb eclekst ohgrsk @ §§1ia%be0'tai I
configuration is enployed, of course, the synthesis nust be at |east partly

at the prot Bichdpd\such ajfarget sequencsyior Drekaaes Tdiose taFgee sitRstane Ot PRESEBY M ni or  at
posi tions pry HRlg LBuhfle Paide - phhdiRb el idn/BRYaRAnEh Lough Linkers
whi ch contain func@ti or11la| gl?]%ulps rrgacti ve evm' ?%@a?ﬁ%ﬁg gé%&)@q ﬂg%é]ﬁéjas

di car boxyl i entae cohstrug@ wwreadalyibe psodudedibly-reapntbandnt expnéssgpureftaisompde génet he -
C-tergini or.position oximal to the Ctermni_ may.be effect t hr ough
[T nkers whi ehoarallmafachlscrgtitus e ayibialen i GAgHEATEh L3NS, 24 MSodi es 20
The pr ot ei ngk®éantdeaiseqventi on may be used to generate anti bodies
specifically inmmunoreactive with the nultiple donmin glycoprotein hornones
di scl osed her ei nin gened the diugdaciudedayighin sheflinkes moigtyinanli g Whogsf dediredyivost i c
and t her apeyti I i [ [ by pr usi ng
standard i m%rllrls:tzhg%? é)ﬁ&?)t&o%qgﬁeorfgség?oﬁ%ny%d%gg%c o%g%&?ﬁ{)agﬁl gm 8'm‘gtg:ggbq(gheep or
rats) and tpevain foorklease af the tihtgefroadinalnisidh withingthe tnladr vailitbegesddéd) fassur e

adequat e i nmuni zati on. .The .pol yclonal antisera .can then be harvested as
ston Por uoBtampe Ry A AHIBE ekt omsRhsu TR TRt oy EBer GsPRtFCRKS Trom
the host, syeReafonIRh&aIPefirhifon MEthERMeRYeRIw DI 00d | eukocytes, may be
imortalized using known technlgges and screened for production of

monocl onal ant i bbtAddiianafdesisysieie rmeuniiof Hmenkat prresireg issaceive etk i nvention. 30
~Anti bodi esci};cu\(\ﬁfn r},aﬂ?\}%.ligﬁtefdrt?meil%eﬁm‘m&n?m NS of th@ﬁhh'&lv?ﬁnﬁ mans,
i ncl ude any fragnent ich retarns € requfred T mmunospécificity, such as
Fab, Fab', bnkedfhdrbuni~Thisdngbefaohieved byhinduditgtheantg wihinake may al so be
prepared usi ng recopbi nant_ techni ques, typically by i.salating nucleotide
sequénices eﬂ%‘%&?’ﬁﬁmgﬂ"ﬂﬁaﬁsﬁ%“@ f‘ib‘? ﬁ%@é@ﬁﬁ‘%ﬁhgﬁ (RULE 26) 19
APR 2003 WO 00/ 23473 PCT/ US99/ 23555 -21 regions of nonoclonal antibodies
with the appropriate specificity and constructing appropriate expression
syst ens. Th&.‘f&ﬂ!ﬂﬁ(&ﬁ%&gﬂérmm any desired nodification such as production
of F~ fornms, chi j ! i " L ke :

?Eér &cﬁﬂ%&{n@ of tht:1 Hﬂ%?o Ho%%y_ ﬁe%Hﬁer%Qﬁquﬁ@d bt g&vagi(e in

"I mmunospeci fic proteilns the~i nventi on s neant anti bodi es
whi ch speci agsagdngrailiynodeswod ¢f dareatize aonpoamdiseghierichs siclvant i on, but not the

ti | in h f the included subunit
o1 nglPl- cha RGTRPo AR faw e Sy Py S gy ST eBlSRRG 0iF che O
general par aiBitRnSMeRTRadeN Sthé Anie el Rideehdhs (e, topnedrsivapapfdlinety. |t is

understood that specificity is a relative term and an arbitrary limt
coul d be chBx&axypselne)asd singlar medidigations Analeous 19 oSS RegItIgslaionedevents f ol d or

greater. Thysihdvl ﬁ@éﬁ%ﬁ&‘?ﬂc}c&&%ﬂ%ﬂﬁpdy included within the invention is

at least 100 tines nore reactive t he mul ti pl e domain conplex than with
t he correspondi nGhaglycesylatmnrstanes,of fheihormenes o§thn dgiveniddraisipaftoutaglyor separ at e
subuni.ts. Such antibodi es can be obtained) fqgr exanpl.e by screening for

thosgbt hat HPE%‘?aPHe'Pl?CrC:WHﬁnS%m?:VO Eﬁ?&% ’86‘8“@?’%05%11*‘%?5%"“% ﬁ%}éeé?’?' hat al so bind
the native PBRdOBIALMem M Srabitibticchodts oty Btadfig theigh@beylatha ditek Asmmaliyet forth

in W95/ 22340 and W96/ 05224. Formul ati on and Met hods of Use The proteins
of the i nveRteseY imhe spbunis aadonany el gmisihal imay &g Pirseg BAE hods conpar abl e

to those knﬁé%l%%@éltﬁ%ﬁ ﬁ%&m& gﬁigwﬁgg&m&ﬂoﬁ%m@%P@oﬁe@ chhBEn : 20

Thus, fornu mnistr S vary according to the
particul ar prepaeddyonanimrlaineshe giytisplatiorositesisNdmmalyvelyeosylatébvatssnge | evel

and frequency of adm nistratjon. be altered as.conpared to the native
het er3<9gji mer §¥” %éﬁ?é‘&ﬁeaf‘ P?/‘WC?“JQ&WWP%SCQP@%L%%W %P view of the extended
bi ol ogi cal hal f Inisfi@gdiéaltykdolv iPIHE SRNEE cofipiubé 8ft the ifvehQ6n MaPLRbBE Of the
invention are those %yplcal of protein or 25 peptide drugs such as found in

Remi ngt on' s cRipledtadabels, satriess sailsupportscand dhe e depspdingmaihedgsited hi ng
Company, Eaglon. B4 TEENBLA fofms B9 bE LA 18 1Al B HetbSiE farPbuitable
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injection, typically intravenous, intramuscular, subcutaneous, 103 APR 2003
intraperitoneal injection, or using formulations for transnucosal or

t ransdet jvery. Qther nodes of delivery, such as suppgQsi i _ may
al so be %P%}élﬁ%ﬁﬁese formul ati ons 30, general ly include aggt)}l%gé’g?ﬂ%’ or
penetrant such as bile salts, fusidic acids, and the |ike. These

formul ations can be. adm ni stered as aerosols or suppositories or, in the
case of trarogERAEINSRIFPeSE dnchude; especially, radicisaseonn lattclsxich apsedine b3l Or al
adm ni strat i QRnéSurbs AnGWRITh A E PR 203, WO

001 23473 PCT/ US98/ 23555 Uﬁz; ’apos%?sﬁﬁg%é-&&rg??/q 5"58%?%%0 P%?%éltgtl ona%?or otects
t he pepti dedeteftiothef thesiagltichain proveindiagssagaystems;iin thih mstinggstdivRompat em

Optim zation of ,dasage,regqgi.nen _and rrul ation i onduct ed as ,a routine
matter and g?yga&?g?ea‘gleg/a ‘g?lp%‘reﬂégn? I‘?g?lﬁeé%r?s.cenl‘ﬁége&’ FUPmﬂgS?HCi?@lscan al so
be nodi fi edakd the lilec IThd@sd dTREE 18b61E fdfts | Rali¥RIoB ol NRIT¥I VSR reddpfors

conpositions of the invention may be used in many ways, nost evidently as
subst i t ut essifnge theysamae nsed af rgpking peankiefonschareeptiorsthus, t he conpositions of

the invention Ca';l“h@%oh&ggﬂdg B fhE ﬁﬁte&?c{ﬁ}]m%t alis@%ggédg:lae{dt%’ a%r@!ode%hlf)r&gi nvitro

fertilization techniqu and ot he erapeuti c hods associ a with the
nati ve hor mireasimonurio@enibigy n thegfreperition ofheseodiecheadifitelsy iareupgdcticabl e to

humans as wel.l as to oth i mals.. The choice of the conpgsition in terns
of its spechd® tﬁ%ﬁﬁgf\?&tff’%ﬁﬁw_a fopms. Bksféacrﬁébémplaﬂ%%e_clgﬁs}@éw?eto whi ch
the net hod ligapRPRéh&F annt(KWHD, bobRe ko amﬂmhfzas_A? Bfd @Phitekd 16:Ri®Ghd
differentially which is conferred on the conpositions of the invention

conf ers opp#hetliks. tStengdardyoupling teghnigtes foadinkingahpmedified pentidesefithenavai | abl e.

15 The invent, £ : J ] nner

i 'ar to (Reiiof STASTL ARl e Rt Bl Wna Bl FERETYS clicded ™0

addi tion, the corsmiadnkofg tedheiguesy elohg oithralerfenaydecngsoyidagreosple chet ool s to
detect the presence, or._absence of antibaqdies that hind to.the native

b ot i ns. ¢ o PRGBS WR i G0 (30 BEPRLS Y HEP ERRi e e BAPSEIRS o BEUARS of
thesejsmul ti pbet £0sFRhify RAzHBTBOME SpatafioR bOliSies RbmpAILSFith Which speafial so
useful as control reagents in assay kits for assessing the |evels of these
hor nones inWﬁ&F‘P@tﬁsﬁX@gﬂﬁﬁ-éghﬂSpﬁ@f e ypefukiprthapyiicstienandigelagioppf thie hor nones

th I ' ' ' i tandard i
ensel ves ?\%ﬁgﬂ;ﬁri{%&h%%hﬁﬁe Jp%!ro%?ﬂte%g@bﬂﬁﬁ ikdigf are standard i mminoassay

protocols co nown in the art. rrous conpetitive and direct assay
nmet hods can be used involving a variety of |abeling techniques 25 incl uding

radi o-i sot ope | ahel i | uorescence | abeling, enzynme | abeling and the
like. The c%ﬁ%@@gﬁ% invention are also useful in detecting and
purifyg ng recept ansthbds tdhbisbrudtiie: ddddpgouRd T thdROentinNtle wh kSowhhigtHeonpounds
of the invention may be coupled to solid supports and used in affinity

chr onat ogr aphi AASiekkathabpve fonly gsae pacoded amngricids araaabidathiand dkf Brele-The
resulting r t ; |4, ' Er@ctivity
for candi da;E gﬁgrfgglz ‘%gé’%ﬁgﬁ?‘%&@g?@w&#t °§‘?"arg§§t§ F%pg%(fh% gentt

candi dat es. t@bymshesizahesaortenials renggtbinastly Ak exprefsiannad thieBINAs prapidiriggh¢ y of t he

~i subunits jn of these ¢ unds. where the subunits are different.
rovever | SUSETTER prefet b ing B Beeptintg i ahSie G s 3nhne tht

PCT/ UB99/ 23%hiple-rainhsing idched iahé sventiaiohfpositiBndsdipbludadl varfahgycafteer a
powerful affinity purification tool for the relevant receptor. Finally, the
anti bodi es PRFRFERY o @aiye speuefeshonsathesrgsenryo F using coRpwatioRsPican be
used as purifiEatd nfies B} tAes&is AL Aldn Sdifioh e 1
subsequent %ﬂéﬁrgg‘%éé‘?g’[“f’%gfs.h&fﬁfee§ %;glg a?rgge‘gienuu%eg&%sgﬁ%onint or Iel\‘/JePs of these
conpounds  sequences, amplification such as by PCR, and construction of suitable expression

systems are all, by now, well known in the art. Portions or all of the DNA encoding
30 the desired protein can be constructed synthetically using standard solid phase

techniques, preferably to include restriction sites for ease of ligation. Suitable control

elements for transcription and translation of the included coding sequence can be

provided to the DNA coding sequences. As is well known, expression systems are
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adm ni stered as drugs. The follow ng exanples are intended to illustrate
but ‘'not to limt the invention. 10 Exanple 1 Preparation of 119 APR 1083

CG~3- a- ChRoloGbik3d3s A nucl eoti de sequence encodi ng the title ganposywdissas
prepared using the avail abl e nucl eoti dejgsequences for the rel evant portions
of the subunits. The CE 3 15 regi on encodes the 145 am no acids of human

C(3; the ao»statmibtq@damibiwwmgﬁlc@g&ivgﬁe@%%@gﬁg%&mpgi&%cs g@%&m no acids

of human a as the mnigene; th - encodi ng sequence enco am no

aci ds repr &rbns iEngolpos Bt subnidis a0 cndsyatic hnstsenclciroyeasnotbegngcmth epi n;  and
the FSH(3 encoding regi on encodes. { 111 anj no _acids of. the hu FSH~i
subuni t . zgspﬁfﬁ’élﬁg?‘?fg"é‘éroﬁ?%{dn%ﬁ{“ %62 v BPF ﬁegisdaf%g%cgl}s PRR2SCHPRi gene)
CTP and ( 3t&l, masn tdIBetdde@leliRt0 the Sall site of pMcHA- CG-i exonl, 2 an
expressi on vector which s derived fromrPMZ and containing C3 exons 1 and
2 in>the manner Toeghiceidiasyispartmilarly pripgngfo Rasifanslabom epges, 230, pWz

cont ai ni ng h.S;: de i I . M. al. Proc Natl
Acad USA (p%g%‘@%ﬁﬂgbdéf%%%‘éyz@°g’nﬁ%?§aﬁﬁh BK/?%@F“&PA‘%"%| Biol (
1988) 106: toDiledby the meturstof tiee gl aepytatton e witinin tige mblecal enhaweyern ehe
downst r eam Qf 3 exon 3 was ipnserted.into this vector to ohtain

pMR- HACG-~i 88“’5%%??" tng, s ﬁllttee’é\}%réel\x/icf’ﬂtr@:egﬁ’yéﬁ%“?tf‘ffd’?éllf Bt h Scal
restrict ed ApBrdliilyth dmekimihSof thesrop&sies bf the hErriineS 61 BB iVRALSK cAAMe- HACG-
a- CTP- FSH produces the title conmpound when inserted into a suitable host.

30 S0BsTI TeshEevelibE propochoiogpf hostg APR 2003 WO 001 23473 PCTI US99123555 - 24

Exanpl e 2 Produgtj %g Vit - a- = r.essi on
vector construct éﬂlﬂcﬁl apr?gbfégé}j fggg oif gl}]eg?g;c)hte% |E?lg%0§§%§ﬁ§ﬁ%t%r ovary
(CHO cel | suband igamodifiet ioonmmbdifted, fsrtbe Bmmigms” essesdmn. bys used herein, "

i mrunopr eci.pi tati on, of .radi,ol abel e rotein on SDS gels. .The cultur di
wae oo ech ShiRlsminkdE: Rk Todbe By Sripfiar Msc PE oG MY T etent or
(expected bQubhid FR8crinf P FBYQIIS- 000, in fRIdebdiption SHRY cohdtfuckibh beCept or was

prepared by inserting,the cDNA"encoding the entire human LH receptor into
t he Bxpr esBMoCGeer M /8CMX (O kawa, J. X-C et al. 10 Mol Endocrinol (1991)

P T e e
7: 27452752 psedesd kulturgd tonpexipeethsidesiraf protein. L Fhese teeps are wstd héreinsasr f ace. I n
t he assay, fOtl{gwevs:cel | s expressing human LH receptor (2 x 105/tube) were
A “modified” recombinant host cell, i.e., a cell “modified to contain” the
20 recombinant expression systems of the invention, refers to a host cell which has been
altered to contain this expression system by any convenient manner of introducing it,
including transfection, viral infection, and so forth. “Modified cells” refers to cells
containing this expression system whether the system is integrated into the
chromosome or is extrachromosomal. The “modified cells” may either be stable with
25 respect to inclusion of the expression system or the encoding sequence may be
transiently expressed. In short, recombinant host cells “modified” with the expression
system of the invention refers to cells which include this expression system as a result
of their manipulation to include it, when they natively do not, regardless of the
manner of effecting this incorporation.
30 “Expression system” refers to a DNA molecule which includes a coding
nucleotide sequence to be expressed and those accompanying control sequences
necessary to effect the expression of the coding sequence. Typically, these controls

include a promoter, termination regulating sequences, and, in some cases, an operator
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i ncubated with 1 ng of |abeled hCGin conpetition with increasing
concentrations of 15 unl abel ed hCG or increasing amounts of ti:%ég%g@ eto
be tested or 18 hours. The decrease in |label in the of
sanpl e ma‘géroéé%ée binding ability in the sanple. In this ggsay, /WI tsh
respect to the human LH receptor in 293 el | s, the heterodineric hCG had an
activity typical of wild-type as previously determ ned and the

CQ 3- a- CTP- P5piet pieahaiym fyragaleteenpagssionsh trat sdquenags areliesse whisbul t s ar e
20 shown in _Ej . ; r.adi 1K i.d uares) hCG and
the bi funct {rar dedsn 88 13l ip R biidEhABASH HEbLE At oot bR ket
conpet ed suciedsst cdll yusl HecHoadredoead th BSchmpatibl wils eetcohtrolseguentds it i onai
compound i s |ess tent due to the nodification of the a subunit carboxy
termnus. ACSEFRRELFXPIFSEPGAYE™: are the results of the assay wherein

varyi g amounts Zgcftiod of Help#bRirSpoaidaiAithe A0y dyveddl MM, aetibsiqeodi fied to
contain two expression systens was tested. One expression system produced a
si ngl e chai feESpEG-cacoding agignel pentidd geecalsotineludsd sou teprodude thdgnalhe

[ ti Ly i . Sj in_FSHa- ( 3/ i | lid
R T N s L G
super nat ant vwhichmpdnesecretibny ie creadédum relesre ahath agreGinge-3Raiah&hdnESH3 was

tested for hindi qu th%é)r,ecept,or for FSH, expressed . in 293 cells. The
assay was cORUIFLEHOUALL (UYSPRAITEIR hauaenes pe qomplsecreted apteiisand theel | s

expregsi ng %@ﬁal@é&%cgﬁﬁcfuﬁg@mﬁg%engaéw?ﬁéd Sk e Hobho e@%?rese%i‘ﬂﬁ gs! N
human LH receptor SUBSTI TUTE SHEET ( RULE 26) 1 9 aPR 2003 WO 007 23473
PCT/ US99123%sBrologoys thaseio] Adtbegh meprelerseduintrdceliylat hrodudiopef thedprmotibe
resul'ts of thi : in Hgure. 2. . hown, the single-chain
title corrpoﬁﬁ"i‘:l‘afJ g%ﬁé%legwgﬁlgﬁp%%nﬁﬁgﬁ g(%oi] cgtﬁ%eceélscg(ﬁgﬁ ?%/ne%pt h FSH (solid
squares) for bi ndisngsed herefin*astis &l atlechimxqarantdeed]] lidsd areaiedn in Figure 2,
the m xture  of different type, O% conplex -- i.e., sihgle-chain FSH(~-a
noncoval ent I‘@Ieﬁgé‘?ﬁﬁa‘%]tye‘?ﬂm%ﬁ“é Rasepiar attenfign (g nyagcssiof meapingn Wheesdhp| exed
excesgs si ngldginBRodbérweerd R 8 hbrtidt! ifRAl S:Sdiear ot 12 cBXeR Veilre SYPELI LOT.
Exanpl e 3 10 Construction of Additional Expression Vectors In a manner
similar to tcAambe swant el @te intfenBeditpphesingludesdxpr essi on vectors for the

For - CTe- oo i 1 e iR el Afa el e lle ditliste, 5

pr epar ed angrdduaad freccelthlany,or Gdo thelmaliunt ifseaeted uTecsiiques fratrentesingr e
cultured and tested as descri be(il above with 15 respect both the LH and
FSH 1 ccept omeComBRATE PER BRI C L BTG A bpHePeRg BTt BE eFecept of o,
Exanpie 4 Prefigngth®Be fhrifi&tiding RnowlfetiBidls T@®hGkatdndibRagh9pound, FSH-3-a

~ CG-, the expression vectors for the production of a single-chain FSH~i-a,
and a human coc{repkarpiipiselogBy episeippatias artilic et r ansf ect ed i nto Chi nese

hanst er ovary ( LS .l R a3l m% .$plased in
the PCT appli caﬂmgr%hggpteﬁetb??\%ent or?hgﬁg{ﬂﬁ%%%fgg’%g%ub isLﬁdégﬂz(gE
February 19%inglt\exZesiorssylatem tompridimgibe nwdiédiide Stduenee ¢noodiog thea 25

noncoval ent FSH(3-a ~ CG conpl.ex. . The productjon and.actiyiLty of the
noncoval ent E‘-‘% of tbﬁe&%‘l’l@&w&bg" @%@e&lobﬁor?w&i‘ﬁrogtqr%‘?]?%@on of
radi opsbel edmar(g)t, & PerfRPal IR SQk&ssionRGstéid, bbihoifRfHeld Wikibthe pddofiGingst,
concentrated and tested for binding to the human LH receptor (expected to
bi nd t he ~3dGsparetnrefeyabintsadhdvararrexpSssiorenysisrotor 88 -dinkedt-8tort o bi nd t he
FSH~i -a). Thg it ts ipdic x| V. =& conpl ex
di spl ays %@Agﬁﬁeﬁg_é égllq) iog.ttgee%:e Oolfpgg\fﬂrl\g??\gqsalfﬁg&éggﬁgﬁ %g?l}\e |u(gggtg°%t hat the
a subunit ofsefjemce ehdoding thid dinglefehainpaptaiatahy ah bddigcha exyressioRrSki{&n donai n,

can functionally interact wth :
encoc}/ing B§ wil also\gIetmcluded in the cell, The two expression systems may be

30 contained on a single vector, within the chromosome of the host cell, on separate
vectors, or one expression system may reside in the chromosome and the other on an
extrachromosomally replicating vector. Alternatively, a dicistronic expression system

containing both required encoding nucleotide sequences may be employed, either on
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SUBSTI TUTE SHEET (RULE 26) 19 APR 2003 WO 001 23473 PC TNS9 /23%5?3 -26 a
different ~i subunit and the presence of this configuration g3

abol i sh biwaghhyi;sy. OQther nultiple domain conpl exes such agTnXebhhéss~
(3LH, (3CGa ~iLH (3LHa ~ (3TSH, and_éo’s_TSI—I-a ~ ~i FSH may al so be

generated in a simlar fashion. 5 Exanple 5 Use of Differentially Acting

Co ds tq Regulate Ho Ratios The differentiall i d
ar & or mil abBd AR ALY AL T5oRER O S At el £ PR Bk nown  or

the native heENDRSShGAPPRIBTRE b fodcdvaRAlly Bfin coﬂg%&{eﬂ%%hﬁbgbé frephlclity by
increasing the FSH LH ratjo and/ or by increasing Increased fertility

may be achi é¢asatply anf@psosiaicdgindpresuptaily inpyitr qeanditigng. hCendidensdavering t he
formula (1}- i ¥es i . LSt _activity or
LH ant agoni satg %“&Wﬁ‘? ie/ Q%Iﬁggstl%éensosotqgée{ﬁhbls b@%ﬁm?}t&%ﬁ% f%%lbl?alq gﬁg °IS§/mett§‘ﬁanced)
15 FSBl agoniasttandstawld mymicThteadetiar sonbdiiond. may be nodified to have | ower

agoni st or antagqnist..activity by elimnatin cosylation of the LH(3
chain or by poin n_ﬁ‘iélﬂ?‘?’&hsof a\ﬂ‘?ﬁ%t}l@ﬁ@mﬁgmggggﬁlﬁl |e_fm?1‘?a§f’ak5geused inits
native for Msohth8REdfdiRetIY Rsil@YEbtide GyiRiRsR tecRBIGNdsInoRa i Welart. StAgLssHl ting
conpound wi Il have the ability to increase FSH hornone | evels while

si mul t aneou®pPitions sray bsiliggtedi-pidgeleasssitesdorany drpcoptrinedan thedinkse noigty dose of

this conmpound.i i [ : - icul ar phase of
the moner r o mosPERD RiRiaEd il RyaR TRk wHY ekl RhishT8pin FIRS, b
advanvageouscide whidheart het enicodadl ot theigenbahd thbief eentalirhdnes Wintleimuhe Redd-loonger
than the LH(3 ¢ircuyl ati, alf life. This i s aided by using FSH(i-a ~ LHp
conpound. 2 e?‘ﬁﬁrrté‘g'é%é?‘p‘g\“gﬂ“iaf@“ IReFPIYES of e éﬁhﬁvs F’t’\‘é&&aﬁéi]‘i’?@ CG |
hor mone Iev%ﬁny?da%efﬁ(s{gﬁmvagHﬁhh&ﬁ&agﬁmh&aﬁk thend N-Rirsl8or 3P @ conpound

of the fornmula’ (5) wherein one (3 subunit has LH antagonist activity
or | owered PPPsisigovproxing tq fiemgtussdN-teppinbmpebe ¢ifectedibiyargh hakerOshicgoni st

activity. AddiLl.0 . e e i to have a
greater bin ?}rll%alnatﬂgftkrﬁﬁ?%/él{aﬁ%sﬁﬁﬂ%%@%%%@I—Fur%gg&eglt% %{bgg e 30

adm rii5st er edlertvatavepr Dpit-tatad cohfipwadond acths Egerntilieor pbéilidtd prakinel wé tHe | ncr ease
to ratio favprable for fertilit d the activity will alsg.increase to
| vels {avortrai gy esie oW R TGS eSSy Sombinalions

thereof.

Antibodies

20 The proteins of the invention may be used to generate antibodies specifically
immunoreactive with the multiple domain glycoprotein hormones disclosed herein.
These antibodies are useful in a variety of diagnostic and therapeutic applications.

The antibodies are generally prepared using standard immunization protocols

in mammals such as rabbits, mice, sheep or rats, and the antibodies are titered as

25 polyclonal antisera to assure adequate immunization. The polyclonal antisera can
then be harvested as such for use in, for example, immunoassays. Antibody-secreting
cells from the host, such as spleen cells, or peripheral blood leukocytes, may be
immortalized using known techniques and screened for production of monoclonal
antibodies immunospecific with the proteins of the invention.

30 “Antibodies”, which may be from any animal species, including humans,
include any fragment which retains the required immunospecificity, such as Fay, Fap,

or Fayy F, and so forth. Thus, the antibodies may also be prepared using recombinant

techniques, typically by isolating nucleotide sequences encoding at least the variable
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19 APR 2003 WO 00/ 23473 PCT/ US99/ 23555 -27 Likew se, fertility may be
_increased with a conpound of the fornula (1 )-(5) wherein one ~i{guWupRni0s

has FSH a i tivity and the other (3 subunit has CG ag Vity.
Adm ni st ré{?{}(?ﬁ/z%‘%gt hese conpl exes will increase the FSH LH ?gjfllf%”?éé%’r abl e
for fertility and al so i ncrease CG acti'v%lt'y to |l evels favorable for

pregnancy. It may be advantageous to nake the circulating half life of one
~3 subunit Fesegyofirmenrpcienal entihedies Withahe prpreprirsel sippifighy syl eongtorepogi ti on of

the formul a j | S e he FSH LH
ratio and/of é}(éj%ggl‘;etg(s?? hrges%gx L%ﬂ#@r’ ?1?{11% %Bﬁ{r)r%;}/‘ pﬁéﬁ‘%%f‘dﬁ%%@ﬁ%@% 'UFYY t he
FSHI LH r at i as pradactidreoflB, facns, thihdrat fonns, Chumagieedydomes anfl thelikef ormul a (1
)-(S) wherein on%%ji‘. subuni t .thaé hg agoni st..activit ?1/ and the other ~
subunit has FSH aht dGBRIROSPGIG KA RERICEHSOT St 1REEoRt i mepgfantipgdies

appl i gat i onyfidiespebticafiy BiRithe PBMeR@ofdLAd SCHhE M RANS, FRIBPGEHa@ONI St
activity by altering the glycosylation of the LH(3 chain or by point

mut ati ons, \@txsopretein horASIE 31 subhofithe invdyded subprydis freesk ar enhsivglechaier ed
agoni st activity..The ;15 resulting,c ound .wi.l | have the ability to

i ncrease LH"BGY %’\W%;}n%?? 8ﬁi¥ iaﬂﬂgtl%%é‘gﬁg’l“yw%g% Fkéea%epﬁrﬁfe RAEEAA? F‘msf%fedt her eby

| ower i ng t heo E&kirhibe afinity draonaffi@itgl Itunhndepsiodd daf Pecifiitytis birditiveltehertility
may al so be induced by decreasing the FSH LH ratio with the adm ni stration
of a conpouftd 8f agoiEary dipit pepld by chaspn. el as wdifireencgingspeqifi bindiag of H®0
agoniigt act iy t t I dnti ' AR AVE

Admi ni strati %lntogfg ?ét}%irs h?g%pagﬁﬁg( L&B%@e@&??& ﬁ?lg@?cg\wtlggﬁféﬁhve‘rﬁgwg %nd a

hi gh CG hor hesel Qletimks mioot feagsfvewriticthe anwdtipla damemadoimplekdhanfvaittt thei t y and
pregmnancy. bove., it . be advant ageous .o ke the cjircul ating half

i Feror one coreaifineriailEop ol pRY kBYGRES P8 o SPaesibi®in fon of the
formul a (4) Sach amjbodids dan e dbtaitled Ofob exanipariyogeetimglior tide yhat Bidd bherdi ng

affinities of the ~i subunits. C. Treati ngaépol ¢ystic ovarian syndrone by
decr easi ng tHENHPP pAPPPURGS 3nd Piscyrdingitheseshat alsqrbiad the p¥ive hpanei§ar act eri zed

by | nGOMPI ek gyfrslok phitr %!ﬁk&%ﬁ%&tfoﬁﬂﬁs&%}ﬂ{ Rl 008 h8d] A wHsER BT f ering

fromthis disease have 30 elevated androgens and a high ratio of LH FSH
relative to nornmal fertile wonen. Thus, at the tinme of the nenstrual cycle

when follicw ar vel o t is posed to be normally initiated,
adm’nistrat'll!‘{Elmuﬁn & etosc’%Juseforrrula( 1)-(5) wherein one (3
subuni t has | owerfg préteig@fitistinoaition iateyfoanulatidandadminiskedd wirgymethedst he
ot her (i SUBSTI TUTF SI—EET (RULE 2%%_< 19. APR 200%;1 WD 00/ 23473

e origghefg t

PCTI US99/ 23585P2 RSiknoWR TRGINaETS SERSTRLN SPRRFRORAIBR S hemo) | i ¢l e

develgppment Tand foRINGERYM AlhiARtraRdEetHohewANArD aSdofdiid @NhOparfdul & SH
agoni st has the risk of causing hyperstinulation, it is preferable that
FSHp subuni thotrsonther hromeoe edrebinpyjor wsqie Howevery Bgriosagh dayehapdifreauengp of er

circul ating | f. Life and/ or F j i have a
decr eased bia%%’l”hl%tr% |rﬁf%?éﬁ algtﬂ'%gals I$H£Pére§ﬁé@y é%ﬁgaggﬁm%?%g%ﬁbg%%S 29
Cains 1. AQIPHasigydrapatdeniin Rizngdfithosytemded bidogipaidiatfiidnduzfto itherebencaul a ~i ~
~ a-(linker)m (3~ (), ,or ~ -(linker a ~ ~z (5), wherei ach. of (3 and
bi 2 has t he am ndrailOBY E RERSE of e Tuvestitn frerhdt BepLoidap e

gl ycopy ot ei e?@dé@ﬂgs sifth 2 f¥@d iﬂﬁien{iﬂ%Bﬁ'@Phaﬁ"rﬁiéedﬁﬁl doiBcAMatter i,
seduettce o he a subunit of a rtebrate glycoprotein nornone or a

vari ant theMagk PublishingrConipany, EdstatePAndrenesally aprgtems arg admanipteied dyal ent | i nk
between a and _~i 2: . m.sQoxl . rei [ ~1 - di fferent
activity on YEPRP n’cg%%ag tlpgﬁ%glrl\sd lﬁ\?\faﬁﬁ%gﬂg ;S)éﬂc?\lllltagg&tshcggn @Q‘E‘-@ﬁ?a‘z CG t hen
B2 is not Hgkktion, or using formulations for transmucosal or transdermal delivery. Other

modes of delivery, such as suppositories, may also be employed. These formulations
30 generally include a detergent or penetrant such as bile salts, fusidic acids, and the like.
These formulations can be administered as aerosols or suppositories or, in the case of

transdermal administration, in the form of skin patches. Oral administration is also
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2. A pharmaceutical conposition which regulates the glycopr otf' %@R% gone
concentrations in a manmal which co~nnprises at |east one exc %i £004nd an

.effef:ti ve g}ﬂ)(tb%ﬂgf the co~npositio~n of the formula (i~ ~ EF{“}(}JEE&ES‘)’? "

(~); or ( nher)yma ~ B2 (5) in aggixtuxe with at lea
pharmaceutically acceptabl e excipient; "ahd wherein each of (3 and ~2 has

the am no acid sequence of the ~ subunit of a vertebrate glycoprotein
hor mone, or BPSyRliPARYIded Hiedamulation profects the peptidse o hibe dnvsatoR iie8l of the a

subunit of ay dgg&{ﬁ;ﬁe%gégﬁggrsggt%_n hornmone or a variant thereof; "linker"

is a linker lety; an noncoval ent |ink between a and ~i 2; each
of mand in is indepermaon bf/dddageredimenival formuladahisaond®tedmch (@dineonf er a

different activity,on said, conposit.ian; a wifh the proviso that if (3 is .
G then i - et BSeBterelyGRe oRedsn % asb "thet ot R e AR P B iged

nodi figd to ©aRdldddthdsddifktaBleFordGiefin&9mB.i Sing a first expression system
conprising a nucl eoti de sequence encodi ng a-(linker)m~i ~ or

(3~(1inker)ma opgregsimgpasitivredl the inyertipntmay bessedisnvanyf ways, Mwseeugentlysi on

t hereof arid L i I S n i an.,: n

conpri sing aasﬁsﬁg#g%t? % gpéqgéegaﬁgg?gﬁl é%g{g‘gﬁ%ﬁ g g%@%@%’?ﬁ&@ﬁ%gm% control
sequence f orinvérgioaxpn &s ssahintteatienf of imferiliey, as aids i invirro-te2tilikdtioger and rirt

are as defined i.n claijm nd "lLinker"” is a peptjide or, amino acid. 4. The
cell's of cl aeRMBIYFRY; Cﬁgétrﬁ crifepiig mel B‘?Sé’ég‘ic&tngds‘se/g{? N2HYC SRS &k pr essi on

syst ey shar enbi utiAs. trﬁéuerteﬂhnﬁﬁwaﬁ@ncém {hRintek hswell a8 tPbtReSatiagisei n the
first exXpr essi on syst em and t he secon eXpr essi on SySt em resi de on separ ate

exhr achr onosbiaghoicsifithetaneppsisien irotesns @ its Fheciesaleriyaten willapfit@irgther ei n t he

first expresgi t XPr.ESSi: resi ih.a '
chr onosone o?ép ? ﬁdeé%gls?t% Lé‘@fﬁ?%ﬁ‘%ﬁgggt&ﬂs a%? h%‘?al?ﬁ?lgg\%\nﬁgﬁ%?%ﬁ%{r\%’eof sai d
first and sediling tex@rdifsiconallsyaiienis corfairelioen tha cohpodtivreradsinmvedtichal d cel | s

and the other i.s on an extrachronbsorna? replicating vectqQr. The cells of
Claim's whor SIETH ORI foh O SUE PEKS P ECOpTIR bETOBREIARS T do on the same

extraghronosonal TiRNhveRidnRMPEEHATs arealsohsBRY BORaf AtdiQHES e QPR kd | On of
formula () or (~) uvhich nmethod conprises culturing the cells of claim3

under condi t tharenmpradelvith sespert bohapale heteredimerpr oduced; arid recovering
oo S comPos: | Ot AR Py B 3R bt oo
detect the presence or absence of antibodies that bind t.o the native proteins to the
extent such antibodies bind to the relevant portions of these multiple domain
20 compounds in biological samples. They are also useful as contro} reagents in assay
kits for assessing the levels of these hormones in various samples. Protocols for
assessing levels of the hormones themselves or of antibodies raised against them are
standard immunoassay protocols commonly known in the art. Various competitive
and direct assay methods can be used involving a variety of labeling techniques
25 including radio-isotope labeling, fluorescence labeling, enzyme labeling and the like.
The compounds of the invention are also useful in detecting and purifying
receptors to which the native hormones bind. Thus, the compounds of the invention
may be coupled to solid supports and used in affinity chromatographic preparation of
receptors or antihormone antibodies. The resulting receptors are themselves useful in
30 assessing hormone activity for candidate drugs in screening tests for therapeutic and

reagent candidates. Of course, account must be taken of the dual specificity of the B

subunits in any of these compounds where the B subunits are different. However,
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. | 19 APR 2003
19 A PR 2003 31 11. Use of a conposition of the forn~ula: ~i2 ~
~a-(hnkerym (3" (~, O Vii'-(linlser)yma ~ p2 (51 wherein each of ~i~ and

(3~ has th cid sequence of the ~ subunit of a verteb
gl ycopr ot eﬁrﬁﬁaﬁr}%@ae, or a variant thergof; "a" has the am %Cg}fg%%g/ 3555

sequence of the a subunit of a vert ebr atl ‘gl ycoprotein hornone or a variant
thereof; "linker" is a |linker mpjety; and "~" is a _noncoval ent |ink between
a and ~i2; eXbEredhe Ry Raubynjtgare éb%aﬂdgﬁf piferr ppwerful giEpity puheakioptool and
~i 2 confer argihi Ri&RA: B&hloY! Ly On said conposition; with the proviso that
if Vii' is CGthen (iz is'not FSH, foz preparation of a nedi canent provide
a subj ect with di firstlprthe gitpodips wtigualy reactineneitiathe admpesds dPtheTinenuse of
claim1l wherein sai.d subject is in .need of.enhanced fertility. 13. The use
of "ol et m 12 GRS BB Heason gfls S A B8 BB RRIS SR bt 9bisaEH o o
conposisti on; pﬁb@aﬂﬂ@ﬁ@i”ﬁhe?@iﬁbk@ée 1B6d tordositdi{evel 63 et ShpAgks vi ty; or
wherei n both 1 and p2 confer LH antagonist activity; or wherein one of
Vii' and (i 22¢®HR8ered plugsoni st activity and the other confers LH
ant agoni st activity or |owered LH agonist activity; or wherein one of (3
and ~i 2 confers FSH agoni st activity and the other confers CG agoni st
activity; or wher dhefodlowingfexhmplesannt iit82dstddnfiBussrate-bwtntoagmhimsttthact i vity or
| owered LFI agonj.st activity and the other confers CG agonist activity. 14.
The use of cf’g’lem“ﬂ wherein said subject is in need of becom ng or
remai nigng i nfertile. 19 APR Q03 32 J 5. The use of claim 14 wherein both
fit and ~i 2 confer FSH antagoni st activity ort said conposition,; or
Example 1

Preparation of CGB-a-CTP-FSHf

A nucleotide sequence encoding the title compound was prepared using the
available nucleotide sequences for the relevant portions of the subunits. The CGf

15 region encodes the 145 amino acids of human CGJ; the a subunit-encoding
nucleotide sequence encodes the 92 amino acids of human a as the minigene; the
CTP-encoding sequence encodes 28 amino acids representing positions 118-145 of
human chorionic gonadotropin; and the FSHP encoding region encodes the 111 amino
acids of the human FSHf subunit.

20 An amplified fragment containing CG exon 3, the o minigene, CTP and
BFSH was inserted into the Sall site of pM?HA-CGpexonl,2 an expression vector
which is derived from pM* and containing CGP exons 1 and 2 in the manner
described by Sachais, B Biol Chem (1993) 268:2319. pM? containing CGp exons 1
and 2 is described in Matzuk, MM. et al. Proc Natl Acad USA (1987) 84:6354-6358

25 and Matzuk, M.M. et al. J Cell Biol (1988) 106:1049-1059. First, a fragment
containing the o minigene downstream of CGf3 exon 3 was inserted into this vector to
obtain pM*-HACGRo. pM?>-HACGBa was then cleaved with Scaf and ligated with
Scal restricted pBIIKS(+)a-CTP-FSH. The resulting expression vector pM2-HACGB-
a-CTP-FSH produces the title compound when inserted into a suitable host.

30
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wherein both iii and ~2 confer CG antagonist activity; or wherein both ~i~
and (32 confer LH agonist activity; or wherein one of [3 ~ drfdARR B onfer s
-FSH ant agwoigghs@sti vity or | owexEd FSH agoni st activity anecrhgoniiasr
confers LH agonist activity; or whereimnpgane of (i~ and biz confers FSH
antagoni st activity or |owered FSH agonist activity and the other confers

CG antagoni st activity or |owered t activity; or wherein one of

~i ~ and (32 confers LH agoni st actl?%‘rf%%g the other confers CG antagoni st
activity or | owexed CGPRgdriish aa«thmvi;tJofﬂh6 CGRe-AIeFSMpcl ai m 11 wherein

the subject is iT\%ﬁneed of treatnent f%{ %o §w¥st|c ovari an di sease. 17. The
use of clai m 16 ‘WREFRICASIhECHIT EBSILeS 1§Xa \ wagigggstectediinte CGhmnesgi ty and
the ot her %Qﬁlfs.t%%vdﬁ'(@ﬁ@g@m%;ﬁrﬁ&tbéﬁoﬁﬂbf%e Proen oL ddds@Qiqni st activity on -
sai d conposition; of wherein both f nd ~i'2 confer FSH agonist activity;

or wherein nmmunoplampamﬂor(@‘zaélctﬁbeledlpwtamtoa\gﬁ?ﬁ gtlsactivity, .A

N3 AG A 2. arv et reaitb boflsass, Sopte el 3 Eiboorpinapesogeq 6 g |
( gu| wgl gb] MﬁﬁMﬁ]&éﬂtﬁﬁde&ﬁéﬂtﬁﬁtbdﬂi@&M]ﬁm}aq]oﬁa]nq a] ca] ca] ca] ca] ca] caV] ca] ca

] ca] cMa] ca] cal c’i:a] cal CAE)} g% chal ca 'JL‘
ul \ O] MAPY\ * ng+f BpF Bidiasseysd EH]IE%QP L‘J]’ PFERATAAYdBsA g féar@&]%%vpeca]lgza] ca] ca]
ca] ca] ca] cajcakanag cmﬁaép@allﬁc]tﬁavméasﬁﬁ«.\ﬂeev]gem@]&&a\b@%'\k

zupkfa\ W] ca] ca] ca] ca] ca] caJ ca] ca] caUl'ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal qu Ca] c M@ Faidoatieal] (82410 8] 58 K@])cﬁkponennally growing 293 cells were transfected

8!l HatkHHSNESIMIBONRS " g’ f " !

ot SN TS dron sk A U T MO L2102
ca! * ,resulting 9 tor at the surface

)5 Y {vakf a\ V\]] cal ca ca ca ca ca ca ca caIg a cat] c&] ca(]sca\/] cal ca] ca] ca] c™a
] ca] ca] ca] ca] cal Eg'] é‘H-]"L‘H" )é gptor tube) were

2 ”AbABBF[aQE%EteEEEﬁEEEQ@GJQHWhUU IQCIH&J:MWK}] incMbiifaLetkairabaedea] cav ca
] ca] caV] ca] caLca ca] ca] ca] ca] ca] ca] c:%ncha cal ca] ca] ca] ca] caj ca] ca] ca] ca] ca]

ca]l clai | VJ"JLMP e KIIGH o1 InOERIUMRAITING RAIKIP PO tedpe2 27k fof \§ hasav] ca] ca] ¢
o] cal cal oV aah R TR R R G R p et S Y] 2l 2l €
ZPZ\\Zq ZZZZngl&h ah YNGE adsHy, ]v]xdi‘&‘sﬂ@a]o:m{hum]aﬁ a]—bxakﬂpw]m 2%] edlscég ca] ca] ca] ca] c
;lzégzéﬁfjof i{e 4%01?1]?%? Lé&l\l\a%]a%a ct1v @pxcal CF \Lﬁg ype a prelvloua]y determined and

11177\ "o fehCBB-g- Ca] S \)}/%Bnt{a‘ﬁtdg mediad 48] %Vle@@&t%]ycq*r&%lem} aR] ca] ca] ca]

caJ ca]ca] ca ca] ca a] caV]ca] caV] ca] ca] ca] c” calca " (apaaaaa
bb4e2t )i qi is wmquFxgurel As shown, both heterodimeric (solid squares) h G and the

L1711
cal cal cal oajnyicn Sk ER B FRRL R GO R PR S] cos<tt  sutuiuy

v (vDvyzz kpéc@ssfu]ly with labeled hCG for LH receptor. The bifunctional compound is less

e < L) 5 USRS st St ke =0 o cancalca

>Y\ h1>| wr mhe”Y] | ke sl ] mai f]e%lr@ﬁleqem@w&@] Galeteid o flaeRlgal cal ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca] cal! >$v-?224TH[ S{ gb X]]]ca]ca]ca]c

a] calra] cadf @a}l @z]e@a]»@a}tera] sVE¢ Epengatiamosifd)te a]’réa}]’é‘é(]) @él]"‘@&]@a] ca] ca] ca] ca

L
LTl Mt ot b papleplrsiaplgel ol -
<D@ [ Y#v 1~dﬁ}emprdtmeé(d gia]B\A]ub]n]uca] b@]Scél]hea]aua]ngaidhocaz]am]lya]soax]atea]smgl]cca] cal ca]

FGo0BCoyt GRA T4 b Eapblek ] R EaR ) BOPLEF ely Do writingoo co

a] ca] ca] c&a] ca] qialeaNl 1.qpd Q%ﬁﬁlﬁ@frﬁﬁa]tﬁ@lﬁﬂﬁ@ﬁledlum containing CG
9l 2: +7- $Fi kt ztoj e [ V] ] cal ca] ¢a] caJ ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca]lca] c”aj cal

ca] cafca] caj- emwm alag m}stpd]fmal}lo@pgaq» &a]rg@emqgéc}r&‘g,m}(pxprﬂmd in 293 ce

2+~ytnid_ZU.ca a C cal ca aV]calca]c
a] c)a] cal ca hceg]s %%93}"&%}‘@5‘3]“ c@%‘fnﬂigého (f]ps clegtat]jit@egﬁlxc? rJf %/]a\/] ]ca] La
V] ca] ca] ca] tﬁ@h@xﬁk&am&k&% ’Wér@éillﬂsﬁﬁit&ﬁﬁoﬁﬁl\&céblp@ﬁ]smghﬁm‘ﬂlw redflara] caj caV] ¢
aJca]caV]ca]lcalcaV]ca ?

29' *X1g+zuoj d_ZU] ca] ca] ca] c’\a] ca] c”a] ca] cha] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca! 9<HhPY[ eBE. | Q " zupke [ UU] ca] c
a]J caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] c”a]c”a]ca]c
a]ca]ca] cal]ca]ca]caV]ca!\Lv, GJVY o

/ Yzupkf al\ WJ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c”a]ca]calc
aV] ca] ca] ca] ca] caV] ca] ca] ca] ca] cal ca]ca! ? CvULE

apa5St O xsni d_zZU] ] c] ca] c SBITNHH &. (RI/EEP6)a] ca] ca] ca] ca] ca] ca] ca] ca] ¢

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Pe(_J#qNUe} x} xsni d_ZU] ] c] ca] ca]
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excess single-chain FSHf3-a (solid triangles), was an excellent competitor.

Example 3
10 Construction of Additional Expression Vectors

In a manner similar to that set forth in Example 1, expression vectors for the
production of single-stranded bifunctional FSHB-CTP-0-CG B; a- FSHB-CTP-CG B,
CG B- BFSH-CTP-a, and BLH-CTP- BFSH-CTP-a are prepared and transfected into
CHO cells. The culture supernatants are cultured and tested as described above with
15 respect both to the LH and FSH receptors. These compounds, too, show ability to
bind both receptors. ‘

Example 4
Preparation of FSHfB-a = CG(3

20 To create the compound, FSHp-a ~ CGB, the expression vectors for the
production of a single-chain FSHpB-0, and a human CGP subunit were prepared and
co-transfected into Chinese hamster ovary (CHO) cells in a manner similar to the
methods disclosed in the PCT application of the inventor herein, W096/05224
published 22 February 1996. The CGp subunit combined with FSHB-a to form a

25 noncovalent FSHB-a = CG complex. The production and activity of the noncovalent
FSHf-a =~ CG complex was assessed by immunoprecipitation of radiolabeled protein
on SDS gels.

The culture medium was collected, concentrated and tested for binding to the
human LH receptor (expected to bind the BCG portion) and the human FSH receptor

30 (expected to bind the FSH{-a).

The results indicate that the noncovalent FSHB-a =~ CG complex displays CG
and FSH-specific receptor binding. These data indicate that the o subunit of the
tether, although covalently linked to the FSHB domain, can functionally interact with
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The differentially acting compounds are formulated and administered using

methods comparable to those known for the native hormones corresponding to them.

10

A. Increasing fertility by increasing the FSH/LH ratio and/or by increasing CG.
Increased fertility may be achieved by increasing the FSH/LH ratio with a

compound of the formula (1)-(5) wherein one [ subunit has weakened LH agonist

activity or LH antagonist activity and the other § subunit has (optionally enhanced)

15 FSH agonist activity. The LHP subunit may be modified to have lower agonist or
antagonist activity by eliminating glycosylation of the LHf3 chain or by point
mutations, whereas the FSH[8 subunit may be used in its native form or modified to
have increased agonist activity. The resulting compound will have the ability to
increase FSH hormone levels while simultaneously decreasing LH hormone levels.

20 When a therapeutic dose of this compound is administered to a mammal during the
follicular phase of the menstrual cycle, increased fertility results.

Additionally, it may be advantageous to make the circulating half-life of the
FSH subunit longer than the LHJ circulating half-life. This is aided by using a
FSHf-a ~ LHP compound.

25 Increased fertility may also be achieved by increasing CG hormone levels and
decreasing LH hormone levels by administering a compound of the formula (1)-(5)
wherein one B subunit has LH antagonist activity or lowered LH agonist activity and
the other B subunit has CG agonist activity. Additionally, the CGf subunit may be
engineered to have a greater binding affinity than LHf to the CG/LH receptor. When

30 administered at appropriate times and doses, the FSH/LH ratio will increase to ratio

favorable for fertility and the CG activity will also increase to levels favorable for

pregnancy.
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As above, it may be advantageous to make the circulating half-life of one B
subunit longer than the other, by using a composition of the formula (4) or (5). It may

25 also be advantageous to vary the binding affinities of the B subunits.

C. Treating polycystic ovarian syndrome by decreasing the LH/FSH ratio.
Polycystic ovarian syndrome is characterized by incomplete follicle
development and abnormal ovulation. Women suffering from this disease have
30 elevated androgens and a high ratio of LH/FSH relative to normal fertile women.
Thus, at the time of the menstrual cycle when follicular development is supposed to
be normally initiated, administration of a compound of the formula (1)-(5) wherein

one § subunit has lowered LH agonist activity or antagonist activity and the other 8
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B? = a~(linker),-p' @); or
B'-(linker)m-a ~ B2 (9]
in admixture with at least one pharmaceutically acceptable excipient; and
wherein each of B' and B? has the amino acid sequence of the f subunit of a
vertebrate glycoprotein hormone, or a variant thereof;
“a’” has the amino acid sequence of the o subunit of a vertebrate glycoprotein
hormone or a variant thereof;
“liuker” 1s a linker moiety; and
“z* {s a noncovalent link between o and %
each of m and n is independently 0 or 1;
wherein each of B! and p? confer a different activity on said composition; and

with the proviso that if B is CG then 7 is not FSH.
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7. The cells of claim 3 wherein one of said first and second expression
systems resides in the chromosome of said cells and the other is on an extrachromosoma!

replicating vector.

8. The cells of claim 3 wherein both first and second expression systems

reside on the same extrachromosomal replication vector.

9. A method to produce composition of formula () or {8) which method

comprises

culturing the cells of claim 3 under conditions wherein said composition is

produced; and

recovering said compositions from the culture.

10.  Antibodies specifically immunoreactive with the composition of claim 1.
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wherein cach of 3 and B confer a different activity on said composition;

with the proviso that if B' is CG then B is not FSH;

for preparation of a medicament provide a subject with different glycoprotein

hormone activities.

12.  The use of claim 11 wherein said subject is in need of enhanced fertility.

13.  The use of claim 12 wherein both 8' and B confer FSH agonist activity on
said composition; or

wherein both B! and 2 confer CG agonist activity; or

wherein both B' and P2 confer LH antagonist activity; or

wherein one of B’ and B confers FSH agonist activity and the other confers LH
antagonist activity or lowered LH agonist activity; or

wherein one of B' and p? confers FSH agonist activity and the other confers CG
agomist activity; or

wherein one of B! and B? confers LH antagonist activity or lowered LH agonist

activity and the other confers CG agonist activity.

14.  The use of claim 11 wherein said subject is in need of becoming or

remaining infertile.
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wherein one of B’ and p? confers FSH antagonist activity or Jowered FSH agonist

t activity; or

activity and the other confers LH agonist activity; or
wherein one of p' and B? confers FSH antagonist activity or lowered FSH agonist
actjvity and the other confers CG antagonist activity or lowered CG agonist activity; or
wherein one of B' and B? confers LH agonist activity and the other confers CG

antagonist activity or lowered CG agonist activity.

16.  The use of claim 11 wherein the subject is in need of treatment for

polycystic ovarian disease.

17.  The use of claim 16 wherein one of §' and p? confers FSH agonist activity
and the other confers LH antagonist activity or lowered LH agonist activity on said
composition; or

wherein both B! and B? confer FSH agonist activity; or

wherein both B and B? confer LH antagonist activity.



