FSH BETA MUTANTS THAT ARE GLYCOSYLATED AT RESI DUES N55
AND T57 BACKGROUND OF THE I NVENTION 1. Field of the
I nvention [0001] The present invention relates to
pol ypepti des exhibiting follicle stinmulating hornone
activity, to nethods for preparing such pol ypepti des,
and to the use of such pol ypeptides in therapy, in
particular in the treatnment of reproductive disorders.
2. Description of Related Art a. Gonadotropins [0002]
Follicle stinulating hornone (FSH) is a nmenber of the
fam |y of gonadotrophins that play key roles in human
fertility. The gonadotrophins, which also include
| ut ei ni sing hornmone (LH) and chorioni c gonadotrophin
(CG, are heterodiners, each consisting of a common
a-subunit (92 amino acids) and a unique (3-subunit (111
FSHEBETA MU TSNS FHSAN. ARRGBVOOS VCATED ESHRUES N3fcAND T57
mature fornms of the a- and f3-subunits are shown in SEQ
IDNO | and SEQID NO 2, respectively. [0003] Hunman
FSH has been isolated frompituitary glands and from
post menopausal BAGKGROEND IPP TA8B INYENHH3N been
produced reconbi nantly in mamalian cells (US
5, 639, 640, US 5,156,957, US 4,923,805, US 4, 840, 896,
1. Fitld of tiéhvahfion EP 211, 894 and EP 521,586). The latter
references al so disclose the. human, FSH f 3- subunit.. gene.
10001 Ehepirn guan i TSHS PEEliEF ERm bR TE TS it Rfione
vitlGOfREA R Al td-kie 8k oBkuch pblyicplides in
acuw%htlénmﬁé’itg%%%ggeg%S (E;C?bg?’gﬁp?f@,g%hossnann et alp.b, )%I\gdl
therapinithgerticutdr in f@3feati@ent 6 rep7@liciigs diRotderand Di as ( Mol
Cell Endocrinol 1995 1; 109 (2): 143-9, Valove et al.
Endocri ngl o 94; 135 (6): 2657-61, Yoo et al., JBiol
2. D@ﬁ@ﬁf‘i’égghﬁgl?{e‘izlgét(ls): 13034-42), US 5,508, 261 and

Chappel et al., 1998, Human Reproduction, 13 (3): 1835
diascGasslotanpimus  structure-function rel ati onship

udi es .and .identif N0 aci d.resj ' ' .
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play KePbled inthurldaerefilitionad@inaastdphirs) whsi ddosidclRépluneinising\hermone
Techni ques [ 00051 The gonadotrophi ns play crucial roles
(LH) aml ¢hogionisgooalnitophia (@;ﬁgl ae hefgepdimessy e%é‘/ontﬁsﬁﬂé@ G&RBRen

a-sub{nggmfaglggg Ll%lﬁ\%%%, %gq?g@ef S—srulbﬁrsn\? :(fltrlggn{n%%%%g%f:gﬁ? The amino acid

sequences of the mature forms of the - and B-subunits are shown in SEQ ID NO. 1 and SEQ ID

NO. 2, respectively.

[0003] Human FSH has been isolated from pituitary glands and from postmenopausal urine (EP
322,438) and has been produced recombinantly in mammalian cells (US 5,639,640, US
5,156,957, US 4,923,805, US 4,840,896, US 5,767,251, EP 211,894 and EP 521,586). The latter
references also disclose the human FSH B-subunit gene. US 5,405,945 discloses a modified
human a-subunit gene comprising only one intron.

[0004] Liu et al., J Biol Chem 1993,15; 268 (2): 21613-7, Grossmann et al., Mol Endocrinol
1996 10 (6): 769-79, Roth and Dias (Mol Cell Endocrinol 1995 1; 109 (2): 143-9, Valove et al.,
Endocrinology 1994; 135 (6): 2657-61, Yoo et al., JBiol Chem 1993 25; 268 (18): 13034-42),
US 5,508,261 and Chappel et al., 1998, Human Reproduction, 13 (3): 1835 disclose various
structure-function relationship studies and identify amino acid residues involved in receptor

binding and activation and in dimerization of FSH.



fertilization (IVF), IVF in conjunction with

i ntracytoplasm c sperminjection (IVF/ICSI) and enbryo
transfer (ET), as well as for ovulation induction (01)

i n anovul atory patients undergoing 1in vivo

fert |ther ugh. i ntrauterine
i ﬁgetrﬁgén‘g‘?%‘g‘g‘ﬁ Ry %&%ﬁig“ﬁge%"@@%&% gﬁiﬂl“ﬁ% 4, 845, 077

[0009]i e Igoszﬁiopophuﬁs pﬂﬁiy trucialnroleSh threphodustifer Belepiddthanske i he
er eof r}wtrofertlllzatlon EP 322 438

use
exogiple genes 5 eﬁ%ﬂail%l A aipptRd EPTqdUGte teehprsiuey (AR Trseigh as in vitro
fernh@é?cgoln\(NBO WH ﬁ%ohﬁm&iﬂ%%@ﬂhﬁr ty{o\plafsﬁﬁesp%%%ﬁ% (MIEVCST) and

wherei n the a- subuni ubu nit
embryeisgreter (K9] 35, wﬁhgs fbreomlah@n uqﬂp@tl@r(oéble@nbvddOIyrmnctas ediergoing

in vzvg ?{{Hﬁzaﬁ&? El?%; hat 11%9031 thr @%S@HBQ{%E arﬁyé; +?§} es sary to

eve a P Car
[0006¢ dlfSS%E&QMOQ&nd&BSS‘l Wﬁ@mto&ﬂpﬁlﬁm humag I?SHGWIicE Q free of LH and

e St Ll Spenests, L bR ST Of, g

FSH &B ety Whios %rh@&t&maﬁ? Geebf m%tuhtgsiﬂd' vwherdiy RleF8H ¥-subunit and the
admnistered as an i.m or s. daily injection, wt

B-subpsh swperdiiely dnacmyid typa ﬁasm@ﬁe%tmwatedffma tberadf.
B e R e L

ni~st r at
cunsegoivadaysraod kometades upits £ dbysomstirmulate cfaﬂhvﬁngaaa:hs inegreen, and for up

018 &} BoBe Tt BRRE UL IBHIEHE P rS7Et oteoermag it i

typical @ @dimBibferéddstanh &Y.i0R §.c ABPR irgiBe Wit deReequbht duicBJﬁ%ﬁ and potential
ol i gosaccharide side chains that are inmportant for in
for logp{ ipgpclien Fiipiredptiahd Deepstieshe freausRayh pemteratien o pigriacilitate

theraply @hy feﬂéiﬁ g%ﬁécﬁm) A9 a&lﬂhﬂe@rﬁ%ﬂ %gl%tcoﬁve‘?u P$hork E(ﬂé]ﬁ piatipPnal

event t resu ts In 1 on sugar chains to

patiensfeoilllyi c asparagi ne (N-1inked) or serine/threonine
(O-linked) amno acids. In contrast to the invariant

am my@@ylgtl&ﬁme of the protein portion of
coproteins, the carbohydrate structures are

[0008]\/th %ﬁ@troahlflé arewlsopietedtsy wih eashgsb-upit brohetprpgopndinksd (N-

ik QoS ERE i E BRI L R 020 A0 LB P ATRIBL !

CarbolRurdth eddmpmeg glyevotietiat) tlolpel}fpepmlegismqmstyﬂrmslaOmaS etant that @sults in
ji.ven I rotein. different .c dra stru re

the ad g suartRARE O Pelne blsBiok Bt GRLE Yt Bh Bettie AL R

amino lgs. MRRoAIPloah e mithifi 8¢ b thoSyidlsb@Bhee &fth@@ro&ghy&ﬁ@{ 65.

[ 00091 l\l-%@écosg ation of proteins occurs specifically
glycopéqtm%éhecf@ sHa¢tiEs ArcAsmabka s tadve TeErred g to a

m1croﬂe§§o%%ﬁe1 tP%P&KagA 14, INE gl@/%?ﬁﬂ&yﬁ teR 8L hR'd grrlA%Fbtéﬁ‘?na §nta1|;]1

where Xaa can o) aC| I esi Howev
dlfferemoemhzfmt@fstractmwsﬁnﬁwamm | qwerpatl thesans: gimos;;laﬁcﬁn me@nta gien

nsur t L.ne res tél I at ed.
ehveonp S s e RRe ST B SRS E: B b MERE heAPRrORdE
consequence of the non- template -directed synthesis of carbohydrates.
[0009] N-glycosylation of proteins occurs specifically at the consensus pattern Asn-Xaa-Ser/Thr,
and to a lesser extent at the consensus pattern Asn-Xaa-Cys, where Xaa can be any amino acid

residue. However, the presence of a consensus tripeptide is not sufficient to insure that an
2



sequence occurs at a rate 50-tines |ower than the other

consensus patterns of Asn-Xaa-Ser/Thr. [0010) Hunan

FSH contains four N-1inked glycosylation sites: two on

the common a-subunit at positions 52 and 78 and two on
aspar%gtlrtle r(g%&%b\yﬂl %%cogﬁgtje{l) ?&%x%rgﬂgg?‘_l%ial)mogﬁg | Ca]§eaés%sPro -Ser/Thr

unit re Crl

sequefltamrudaserid 50-tingd legei thyy ths emeetormﬁnmmﬁatsangﬂd |Asn-Xaa-Ser/Thr.
transdgﬁtlon wher ubu it carboh tes are

[0010] Fsgip SR BRIt Tecdd AN e G eubunit

posm@ﬁs sotng 7B ek eRAHdBE sisiomith Eos(iﬂlcfn% yl a%H'ZQn Ca[‘&g}cilr]lte@ 2084 to
al ., Endocrinology 1990; 127 (1) :

the a—démm of TSH eret dvical E@Hlivar 4saametdy, lpﬁegldiyc qutwn and signal transduction,

t f
Whereéf_%sg%%t%laﬁéﬁgy%@ag%fz Ing}gor}?aﬁte frog ?hg}er 8SS§E]ibgy P?%W&?B (W‘? clg:}rance of
the he@SoB@bl ¥én &% LFI%Haﬁ&sr et ed by wild t ype cells or
urified pituitar acked in vivo

(0011 helweyal mgmégy Thats 120 5351 OB erapastets (bt R otants

produwa%g%w&ﬁg) e eaairag 1@%@& qgﬂ?%@ﬁ $ink LB §§ﬁ§5efgeé1ﬁmgfaem in

sialic wad transporE Sid ais scﬁ\@raﬁré? SHiseqeedby ngdlt}’pet dedls bt poified piteitary FSH iz
enthogl. ALNG Acid.. SEIUENEES. B!

vitro, Bﬁug‘fcéiegi”ﬁ st IP’I\{}éffeéﬁ?m ?’aueots?traglr &né1°atT Ona
glycosyddl Ja€iadts Gserlrh. D&&tcﬁr@d\lﬁdd | Hadhat Reploe4999;aei(8): ¢160-7 describe
i sof orm group had a faste in vivo.cl ear

varioug EHardermg SR RS EEPaFia0d SSPBr h .IS&é?fmSaf%%@FIHWI fpjgo acid
sequerc®s, q)'uf diBELRGES: Lierd: BE Bpocst @Eﬂsﬁaﬁ@ﬁdl%&f?ﬁ&a%@ﬁ RefueRRd i the Jess

| séf orms. Nor eover, al . Endocrinol ogy 1995;
acidic 1@6ortrronP85: Agemio rwcylo @&@ranms cempersiarity the pifie 190fdre group,

0 be th r et.e

possitBERE it Prpg TeruliovarognEm S WhisB it Moty Rigpor o
al. Enddegndiaty todst 186 @h: 2685440 ovrcthdeehat nﬁmﬁatsgdhdwhﬁemppsaattua bathe

addi ti onal glycosylatlo Si es to i t l.ic
primarydeprapartadtn Hro e o |T5ﬁz§ feetions lepe %EWP%} Fb Pl
life of'FSH c%gﬁmeﬁﬁéeé%& By irﬁ%ﬁlﬁ%&eﬂdfiﬁhﬁl 1068 51ahGY 8teb B Acrease the sialic

evel oped by fusing the Tcarboxyterm nal peptide of hCG

acid cqu@EPYf the polypénialer econbi nant human FSH (rhFSH). The CTP

noi ety consists of amno acids 112-118 to 145 with four

Q! irkedagintsosyl ation sites located at positions 121

127, 132 and 138. US 5, 338,835 and US 5 5838345
[0012]F ¢ pepaistsaw b Hicrsagsd Drbilives have hpemileyelonee Ay Bngths ne

carbox?‘fetrﬁ | ;%3 1d90f‘ll%(%? Yér }B)I'}g &R r%@)‘nﬁ}lﬁ[an@fluxﬂgﬁ*‘smﬂﬁ SH) The CTP

i ed anal ogue 1s st at ed have
moietybionbisty loﬁahmacamdv 113+ 10F torldb imid fFSH)-linked alymsala@wgws located at

oS G0 100 0240 1 5935 808348 1 S Gncnl il 16

B-subuvidtlek@Aded ot HRr@ @ mIABGRI gt the CJ"cHthel“EfyeﬂhECb rﬂ‘Hehesultmg modified
FSH, and LH US 5, 883,

cl earance _of 1
analogys s¢fatsids h%Y%bgséwé%aqaha%%ﬁl af prive @%—1& P%f@dPIBPng‘?}écfmula“ng half-
life. UY 58,’&’(%%5td?schEJ]thﬁgHQéa%ﬁox?rtermmal portion of the hCG B-subunit or a variant
thereof has significant effects on the clearance of CG, FSH, and LH.
[0013] US 5,883,073 discloses single-chain proteins comprised of two c-subunits with agonist or

antagonist activity for CG, TSH, LH and FSH. US 5,508,261 discloses heterodimeric

"
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antagoni st activity for CG TSH, LB and FSH. US

5,508, 261 di scl oses heterodinmeric 3 pol ypeptides having
binding affinity to LH and FSH receptors conprising a
gl ycoprotein hornnne a-subunit and a non-naturally

occurring 0-subunit kgpeg%%% wherein the J3-subunit
POIYB‘??P%&BY‘Flaémidglgé‘f@H%ﬂtﬁ ang & de%eeroa%cwmgs% PEOPIGERD

hom']lo% Qggblﬁlﬁ%@ JUENG S Grall §BEHRe Mﬂbﬁﬁt t)§lyﬁ) ecpﬁ%h? ‘%@}E%n{ {hO BsBbunit

of specific sequences, Klein e
polyptiptdd o sebaia o imigb ecidhedmprigalfoyuened SubF@Helwes I@aczimf which is

selec#er&;\f{(ogaa sq EFPeg tJ-c ﬁg%fen%@g ekﬁa'irgegnpg%(g)% E{s‘g&{ﬁ Rfé#lr% zam az%c?gue of
FSH le‘&%ﬁ%@tsédq{élfslif% Sherdif k4l 204D @dl:luﬁ&él&% helk&ic&)oﬁleﬁlgaﬂepnde

mut ati ons t hat naybe made in the a-subunit of FSH and
contagging fp Mtinkadselydeatlatif@ypitBe nmade in the p-subunit of FSH

'[om%wg@gstgggmgd&% L ARELOYEd RS ) b\é'e{&ehg el galfogmt &*Fsﬁsi;ld 51

|sc oses that the mutant a- subuni t
mumnmythﬁnmsednmﬂdumhdﬂamhmﬂ@IFSHdmmnmnmqhnghuﬁ@ﬁyhamwabhﬂfh&

orr]. B s TR o oL SO Ly

additkbphIGycaty 1R el t? ®Rfin Ed@iRiRos {7 Aattiona] Qﬁcoﬁﬁhﬁﬁﬂb@&sﬂﬁ’h@l%

generated based solely on the structure of hCG and a

candigelg e Vare iSREiRd bdeSlFiSISIO awdelneihe dbsphuplaroHifpishaywere
t

L R R T R

despiafoniyn3ZYaidentity batweab thn it sbafits IéSbC@hed €SH. gVYaSphen daonnot

e R i SOHE e bR S DA 295088 fon st v

introREQVH 18R dRBdttd Akitadddesi®f the therapeutically relevant
effects of SH, and which nmay be adm ni stered at | ess

10015 rAeeireasd neeesistedprs praduch s BEPVIdSS PELIPT dnfite tavrapquabqué
relevin %’g%«fb@soﬁgz\?if an Hmﬂ"ﬁfag Pe Q(fn‘?iﬁ'lﬁ%?\ﬁ X IGBE ﬁ\é L AGSinfr Y £ corgpared to

circulating act IVI y as conpare

curretitty ztvhﬂﬁbleo]bﬂapwdb‘tte abg/ which peiralily gatvirsn e mof@gdad levéieo!

. re invention i 0, such oducts as wel |

cir C“IE%“%S@ AEYHY A OIS %ﬁ& ‘%"‘E% am%)bﬁ Sap ey’ OF THE

[001 6] MYEDIEESNi v balis dhetddntesehhrddavie as ivel as Bk aieass dfonaking such
mut ant FSH, wherein the FSH a-subunit conprises the

I”°‘§@quence of SEQ ID NO. 3, and wherein the FSH P-subunit
conprises the sequence of SEQ TD NO. 4. The nutant FSH

may be N-gl ycosyhaimadrat oF THE IRVENTHONS or 6

asparagi ne residues of said nutant FSH. N83 of the
0017?5@%1‘68@11 ﬁ#&ﬁmntrelﬁt@é’ tolRem @b eSSy hatkrth thABSHef subhigt comipaiets the
su

sequence of SE?}I ItD I[IrgyS t;lid Wher%gls <|3 IE*ll él& %I—subum't comprises the sequence of SEQ ID
NO. 4. The mutant FSH may be N-glycosylated at 0, 1, 2, 3, 4, 5 or 6 asparagine residues of
said mutant FSH. N83 of the mutant a-subunit may be glycosylated. N55 of the mutant
B-subunit may be glycosylated.

[0018] The present invention also relates to an isolated DNA encoding an FSH c-subunit mutant
comprising the sequence of SEQ ID NO. 3. The present invention also relates to an isolated

DNA encoding an FSH B-subunit mutant comprising the sequence of SEQ ID NO. 4.
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[ 00181 The present invention also relates to an
i sol ated DNA encodi ng an FSH a-subunit mnutant
conprising the sequence of SEQ ID NO 3. The present
i nventi on also relates to an isol ated DNA encodi ng an
unit . mu t he se
(0019} Bhe BTSSRt R Hrtae BraLan I P aHPTIhE Sheh eralaedr o %
subun¥t§& it cERPREhSIHA ge@%eﬁff@@@ ImgNean3 FSITE ﬁlect&liﬁ)d.yrbetanmﬂplaﬁﬁmn
conpri si ng t he sequence of SEQ ID NO 3. The vector may
vectolhe an expression vector. [0020) The present invention
QTR | P%'ﬁ ABSH
00208&39 B%?én@%n%@nt{o% a?so Crgl%%?foselfng tﬁgﬂn Ssi gglﬁ%a I\g:l
subunét.muthe cveptising thayeduenarof SKQrIESN Dok Tkz@mom*r ma[mzm]exﬂ'mssmn
present invention also relates to a vector conprising a
veclof j rst DNA and a second DNA, wherein the first DNA
002133@&2%%&@&1\/5%@15% Yok to AR tomPRRAE § FiRG DINYE A BOLERTEDNA,
NO. 3 and the wherein second DNA encodes an
wherefzghie ﬁssi Blbuprcpdenandivel @Ryt STty cRBPEERz BT eaIucete EEQ ID
R ot X R5ht ¥65hRling th
NO. 3ag 35w A HE R ol ccRf 1B, SXRAER Tl SpRlng th seauence

of SEQADINO A. rirjjxea/evtecmayb@mrpqptrfsmnng encodi ng an FSH
t he se uence

[OOZZETg#%EQ%Ewg}t%%%(%%gte%ﬁol nc%bl CQUPTISUIE & veeta or co ?mgl%fl\lﬂg
encod IBYRFSH ABIBIR]t indifar® edarhpna{uigazalseqﬁb@ewswnm) NOvenThovector may
al'so relates to a_cell conpr|3|ng a vector conprising

be an EXWAesSiOR WP gl DaFeIEIAY B S GHIRRAL2RGE ANt conpri sing the
[00232@3&’@@&% Qf et alsP r@i’Qes 2 C-Eh%ofﬁﬁﬁhﬁg aWBYtor &fn@iRing DNA

ssion vector. The cell nmay be a manmalian cell.
encod[r@&ﬁlPlSHlmelhmne siexdnt pmmn&ihe sdquenacelf SEQSIY §Oa4 ¢ Bhg vector may

isin e risin rst DNA and a
be an n‘%ﬁ \ﬂ!ﬁjg ll? ﬁ’ngfnarm?gﬁmgﬂencodes an FSH
[0024PT§@§N§HH§ m%ﬁtﬂ)lﬁtals@ Q#lptes i @ lilchaiprisiag ueraﬂer afmBERg l2DirNONA
nd wherein the second DNA e Cl%gle FSH 0- subunlt h
and a &m@%quNAc afhﬁlierrsﬁhﬁ st R&V4s %‘Ef@é??c?él TRAntFOmpHENE the

LBoniasAY ﬁ&@ ﬁ?ISH -BMnibRuANt
Seque%%%tfgf%l an ce %ﬁ\%ﬁggﬁﬂ%e pnr esentmlC nveﬁtl on Bal som o

compmsed@mesequca of SER IDoNpr 4. sThry egtor iy tbe &4p ¢xpregsigioysgtor. The cell
ein the first vector conprises DNA

mayb%ﬁ&?&?lﬂzﬁ Bﬁ F:SH a-subunit nutant conprising the
[0025 P ERAGBER @i erbioRalsD rélides & aoetl cwlmgrieihg atfine agé e eerdnd ectar
conpr.i ses DNA encodi ngé uni. t

whereGOR I PP POS IR 6 F g T8 ETD R P GRRPETT iy
sequerﬁ:@ oRRESXPY 19653 9 wherein the second vector comprises DNA encoding an FSH 6-
subunit mutant comprising the sequence of SEQ ID NO. 4. The vector may be an expression
vector. The cell may be a mammalian cell.

[0026] The present invention also relates to a method for producing an FSH mutant comprising
culturing mammalian cells capable of glycosylating proteins, wherein said cells comprise a first
expression vector comprising DNA encoding an FSH c-subunit comprising the sequence of SEQ

ID NO. 1 and a second expression vector comprising DNA encoding an FSH §-subunit

comprising the sequence of SEQ ID NO. 2.
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vector. The cell nmay be a mamalian cell. [0026] The
present invention also relates to a nmethod for
produci ng an FSH nmutant conprising culturing manmal i an
ceIIs capabl e of glycosylatlng proteins, wherein said
ri se essi.on vect.or co
1002755 B GRTHEar H e oS R P R H R P EPHg e AT SR disaand
pham®keudeRly ddeekble darfBthraxSFEMNGhEsRI 186 SEHM-MBGHIOEomprises the
conpri sing DNA encodi ng an FSH (3-subunit conpri sing
sequen¢reofSEQUBNNE. 3f angEGeran ROFSH. B-siuot 27mpises thersegusnee of SEQ ID
NO invention also relates to a conposition conprising an
'4FSH mut ant and a pharnmaceutically acceptable carrier
[0028PThe kit @ventiod@oatiatet bea hShbdio Suddting tn ¢rafeiid AasmAlne
sequence of  SEQ I D NO ., 3, and wherejn the FSH subun#§
compRghpHRImiaistering t%e@a@ﬁ@élweeﬁewban jCtie Aoy 8? a gt FSH
mutarf®) VART %Hx tHe@S@P& 'sx?cﬁmﬁ leSApfigh ﬁk%éqﬂeﬁc@of@@@g N, 3t ERALAEN the
an infertile manmal conprising admnistering to a
FSH fraubomait compmemetsh@reecnﬁofa‘éﬁ()elﬂ}ﬁ@t #ve anmount of a nut ant

o020 £ R0 b SHDLL S OTREL 580

mamnﬁa?r RepeiRink aGQMNtérHRI0 E Rensedienee tredPaet B tNOandunt of a mutant
[0029 The present invention also relates_to a neth d
FSH rgftagt VhariathelSH etsihusil| cogenesitle ﬁeﬂuewe RarREID 3, and wherein

[4.Sk.n in need thereof an
the Fsgf?]éc‘%‘}“%}é aﬁgun?ﬁ%%e&&éngg ftﬁ@ EEE mut ant, wherein the
[0030F Skt presaubinnérdttionap rrd:lstestotahﬁet]S@i:]dfenme:mg 0\85@ hypeNOmuBtion in a
and wherein, the PSH 3 sub nit rlses he s
g ok e g e L AR 38 e SRR

FSH h@h@! §8ertif 1@ M hathuai cbﬁhgﬂ:@s ik RYadricdBf SEQ ID NO. 3, and wherein
hyperstinulation in a nammal, conpri sing adn1n|ster|ng

the FSHOS-aubmaitwainpiises niesdquenpreeidiQ EWN&.fect i ve anmount of a
mut ant  FSH nut ant, mherein the FSH a-subunit conprises

Epguzﬁﬂrfnggﬁgﬁlses ¢%% sequence oﬁ&§§§Y¢EF%cF Z?HBRIEF

0031]!?1&;%%% lcF;s \gs\| thcejgolz%g i 15)%58} Ry rng%}l]veEﬂogHJe f?r grﬁp%esgiGE of the

n vect or use
aﬂz3ﬁ&@me§§|on of the aH83N subunit. [00321 Figure 2 shoms
plasm d map of the expression vector used for

he
[0032]t Flﬂhf@l?eﬁht)we%rp@ﬁ?iﬂbﬁap af iy FrePressBeYsysed GenhT EfanS[esb@@}eSSwn

the plasm d map of the expression vector
Ofmeggggbﬁ ?ﬂ%ﬁzxpre33|on of the

[0033] Figure 3 shows the plasmid map of the expression vector used for the expression of the

BES5S5/V57T subunit.

[0034] Figure 4 shows the morphology of GM-1. Panel A and C: MALDI-TOF mass
spectrometry performed on GM-1 and Gonal-F. Panel B: LDS-PAGE analysis of GM-1 and
Gonal-F.

[0035] Figure 5 shows the performance of GM-1 in the immature rat two-day ovulation

induction model.



[ 3E55/ V57T subunit. [0034] Figure 4 shows the

nor phol ogy of G 1. Panel A and C. MALDI - TOF mass
spectronmetry perforned on G 1 and Gonal -F. Panel B
LDS- PAGE anal ysis of G#1 and Gonal-F. [00351 Figure 5

wo- day. ovEIk XD PRGAFRION O itk TR B
(003EF BT (Rt TR EPRHLIH TR b RGPS COITLALT O Pegiped

incref®y it e@6lhil0life, BEFreRs e theiHalMify Of FEH {s-thbrk @omb HddtMbiikitbE
hal f-life of FSH is nore conplicated than sinply
addingepdiigna] Eicos erim sypsy cWBYs aglyensylefipreeonseusps geqgence is necessary for

carbcgllg}f %Sa)ﬂgﬁltoh qplsglgf]sﬁﬁﬁﬁé‘rﬁ t&@lﬂbﬁ%qgfﬁ a c§r ?ﬁfcﬁi@ %&c}ﬁn&%te will be

rat’e addition IS not Icient to ensure
utﬂiztdha@thar Geotobnctdaathe lacdzﬁpltoteumfokimgaam dolnfommatiert cﬂdnngéad:synthesxs,
Q her, f.actor such.as the, local .protein foldi
deterg gt rore ey o e Rl e R St SR e M
addit@in] B0 s&GEeMaE ted@erics nalist RCiR@oatioRsi@hVien gBRASAADHS T the site does
In addition, the consensus sequenc

uence site.
not infgréare B rereBlopbiafing.or comERTitRe BB SPRRITEPEr Siehlity of the
gb@ﬁéhﬁﬁ does not interfere with receptor binding, or
rom se the folding, conformation or stability of

(0037 ﬁF@ thlg Ipymt; piSek @abgufswsm}mrﬁﬁed hil€-liged rave bEgHiraitedl to diusean

v it e fusi-on_.
protemrs & hgﬁm Wﬁ"er epor??rho% the Eg’l ¥18 ngfn:[‘ﬁ%# &{Hh&eongloélg%oesgﬁl% sites.
FSH aﬂawguebexdlt}aﬂldnehsedrmalf lgl«ssymybtab ibe pregltegishy th&-HiHodmaloagfies

w.th |ncrgﬁsed hal f-1ives have yet to be produced by
glycopygation st Y Stie Bettd MYPSEELEY | sation sites by site
oossglsﬁﬁ&hﬁa@ le@t%%Qﬁ?Sﬁ is EORABIneA Jduﬁigtglﬁiosﬁm s%@Q@y Qfe directed
ca

is criti when addi ng gl ycosylation sites by site
mutaghnpmlveedlse thet cRgeanesi resifies aersido bh edded ab peseiinss thed pigigempatible

with car g%r%tg dde | ta%l%c%g’ﬁ%xtgén 12 i 19@5&\%&? bf &ﬁ&%h bthﬁemuf@tetdh

e Yad coS I'on SIté
residtielé] Hrcmdim dlsbgpt thettidee-dimenkiogal mﬁuatned)f thegsotdines s‘c‘s‘t’mmmheﬂly detract

not. di srupt.the three-di nensi onal structure of t
from B gesien BRCISaESEhTa S Rd: FABHoT FRUR PHE LT agihermore

the conbtagls ARk std8d REtA@lied sBEEIRaAS ey 8E BREQT inRhdBitddBr Of the folded
activation. Furthernore, the consensus residues shoul d

protein strudiere aaflRseiss dich Un ety heslycepdating Wlcbopvr af Fhe narticaler site:
[00398 I]Irgt{: ?Tceﬂk)ﬂg‘% thxl%g g‘ggé g)?llglgn%ﬁéaﬂ{e%f gﬁellﬁfrg\ft)}ﬁﬁ‘%\kfgs lﬁrﬁlted to two
indepgraledti rep:.drtarof Qietceystal [sﬁlﬁlﬁlﬁ]s o€l orreesuuctufe)qf palhtally deglycosylated

hCG @?},&tﬁ?lé?flt glgqg%%lu ef etllr 955# hand £low { reso gt%nr & c{ure ot s ternary

complex of fully glycosylated hCG and two Fv fragments (Tegoni et al., 1999).

[0040] Although hCG and FSH have essentially identical folding patterns, the two structures are

significantly different (Fox et al, 2001), and the detailed structure for individual amino acid

residues for the FSH molecule cannot be properly modeled from the previously determined hCG

structures (Wu et al, 1994; Lapthom et al, 1994).

[0041] The present invention is directed to an FSH mutant that was designed solely on the 3D

crystal structure of the human FSH molecule (Fox et al, 2001). The FSH mutant of the present
7



i ndependent reports of the crystal structure of hCG
one structure of partially deglycosylated hCG
(Lapthorn et at., 1994; Wi et al., 1994) and a | ow
resolution structure of the ternary conpl ex of fully

o O B S B R A S Pl e
additicengly@allafi@l dedgitipatsites: BBSNtolﬁdletdA@Jbﬁihﬂ‘t wed BSBY VAT of the

significantly dlfferent ox et al, 01), and the
6l 67 Sbie et war Bl DGR Sk b KepabinaeSai sy be

glyccrsgmea henESi dmh&e k@GN gl%ocgﬁn&!{ aRe Bmegﬁag%%gg B

e previously determ ne structure
glycopgioigs 1 wipplvoimiier. al, 1994). [0041] The present

00444 %%%'}Pdﬁuﬂa tq t}rlegé:tes[eeﬁt 1tnge[51 101 m% 8|pro rﬁ%;efjlgl{]yﬁng SB'?abllarfgemOd

knowlnmmh& altSFha® hﬁﬂidd@ inclna¥ t}ekoﬂimcﬂ@ﬂéﬂnucﬁbﬁdeﬁéﬁhéﬁ%@%o@ﬁc the

t he sent 7. invention ("GW1") has heen nodified to
respep e BB ] BB Pestimae P“t“é?‘?q&ﬁ%cet% 2 gyigalegiransfected host.

The FBY0inhia QN GHhIbr¥ea sl diod tha ?%e ol 'prddﬂ@edSB}I éh%mlézﬁi %J}ltrfé&s bhey 2

a-subunit and E55N V57T o O- subuni t or nore
combgfatipthef chgaiica] Hmiiesig a@cbt@s@mlamr@ PNA tasBnaioet he

0 r :

0049 50 FSLAN 0, T S SV ABY LGl L ATy g

the fbghwﬁ tmy&e@nmw pofypeptidechains, iwhetd the twc{ €42 beddiee Eibtdripadtiamvo so
th [ esent vent i on maybe oduced by any suit abl

s to R dam eI P 0% o 5P SoTHES AN GAS: FHE TMESTHE g the two

suburGt® B tal Al lioRedafy Npepli@Obdrder 8 PEMRRARSE L NMGR A I residues of the
respective FSH nutants and expressing the amno acid

linkergwhiideiaey pehibat rrapartgs|teat dp apisiniseerdi grobeantly Witk tESiativity of the
FSH nt of the present invention may al so be produced by
chenmical synthesis or by a conbination of chem cal

[0044% y"lﬁte sl mutantch fitecprdehniandntiDital ey mg}tasefl BaM4-3fe conepared to

. t.ant the sent invention r t he. a-
it G PPt ol B PSS ST LN TR, EOTBEL 22 L08:5
compeﬁ@d MRERE iyIeFSHAITAS FSMhRItht ?cbl\ﬁpnmﬁigragacbmwat 0,1,2,3,4,5

dinmerized in vivo so as to forma dimeric polypeptld

or 6 ofihe N-linked slisApA#oE shessi g FSHORERR eBHINITSE ORDIEReTS FRY
mutant E@fotrPA@ Wh%gik?lllj Pécthsfso?&'}{'% ?r[btnlsé/s Ahggéﬁ%gha%esaa @th%g?‘%’ﬁg&% of the

or a pepti nker & YA no faci d ot esl o
N-Ilnldedglyeosyﬂm:pnlsiﬂ@ may exhibit properties that do not

ni fi cant with the, ac it the, ESH

10045t SRR sebocr SR Bk it de by iRk b ettt misiGis o i,
mventl”ﬂﬁyndj/ﬁi\é&oﬁﬂrdcfbﬁrb@aﬁﬁiﬂm@ at fyrttickRirganmaresdd @quitick GndodlRE the

FSH The FSH nutant of the present invention may al so

parentFpisubHeh eubicd tat BISH plplpa Ofcbé:ﬁﬁa‘?eéﬁwttb thg quggne W}é Sqggces shown
in SE(% h?l?\’@%':3 rﬁg& ANes SNy P RE heGedtdk 99726 HES b&thalgedlso as to

effect the substitution of the relevant amino acid residues. The nucleotide sequence can be
modified by site directed mutagenesis. In the alternative, the nucleotide sequence may be
prepared by chemical synthesis, wherein oligonucleotides are designed based on the specific

amino acid sequence of the FSH mutant.



or 6 of the N-linked glycosylation sites. The FSH
nmut ant may conpri se one or nore FSH nutant i soforns,
wherei n each i sof orm conprises oligosaccharides at O,
1, 2, 3, 4, 5 or 6 of the NIinked glycosylation

i.tes. .[]0045) The nucl.eot.i de, se ce rencodi t =1
oosl ook b BRSLESH- AR RS OB PlsBap
vectobﬁndicgiéﬁdbgwﬁu@d tddbnitrs Pdeglidnngs rekessyth fdraspzssign &f the polypeptide in

nucl eoti de sequence encodlga t he garint FSH. subuni t ,

the desyrethiransfactkd heptsrEllaOppal ¢l HEbeehERY Make B selReionRmegs fery

e | oty TyRly.
veotoR GHERSES ool Bsqueibe bkl ARANER USR] clperhifich YR
recondfifizmt vectdrenayHeshiatiohompusdf repheting vesyemn(. e. arvientor whichl exists as an

r.esi dues he nucl eot.i de. seguence ca e .nodifie .
extag L RACBGE P S CEP AR LBl PP O o feplcaton
e.g. APUGIRDt A BN SRENEME FedtBymbEbe Heeftdte t/hby itideidcddhto a host cell, is

synt hesi s, wherein oligonucl eotides are desi gned based

integraied e therhoet gell @enarns #ndl rarljcated MgGRE With the ghgorpuspm(s) Wi which it
[: The nucl eoti de sequence encodi ng the

}MSb%%f%%ég%Fde may be inserted into a reconbi nant vector

[00474Tthe opeorabiyybd dnrdzerdstion cestor frowhisk theearicisstidretsausnas snopdipg the

e essi an of. the po eptide .i: t es| L
polyei et Bl Bt Hgh ¢ coBp IERed SRclond bRl Gitred for ansorption
of theBuSRbiEdd Je@ienadIOTIE: bR s fay Yeddrores froaxpinesigioo niradMA 0N number

sequences and hosts without undue ex erine&gatjon. T

he .
of suifaBlegrBICAURR VSR BY CHRIGPSISB Tl BOT GRIGBERIRST B it sopmyrercially

availa‘f)?ecc}r(% criibed ﬁ'th@li%@d@l&_@r whi ch exi SF S a_S an . .
extrachronosomal entity, the replication of which is

[0048] fitie penuibinEntofeciohmeyBEtRatomRaisk R DAYA stuencs, egablyg the vector to
.plaspid. Alternativel t \ r 68 cell i
rephc%ﬁ é%[ge%ﬁt 88]{11 gé%}leistlc%n. A\gﬂ xathple'ot sucl a %&MerE@, (W%g? 2% h?%tcce)ll isa

nto ost cell, 1 I nt’egr
mamhil@nhestis el v Pesnigiteofasglicaisql. i Ttatvecot mgp tlie compride atshiectable

chronpbsone(s) into vvhipgh it E%s beﬁgn |%}t e]?rat ed.t e
mark{rOpg 7] SRR UChEF U LIErLILPEROYSERSHC # Hhpaf cone
for difti)ﬂﬁoﬁ}é@é R@ld e _(ﬁﬁgﬂ?&ccglle%ﬂf&ddoﬁ&rg ReistafQ tyRePld, d@. Mhpicillin,

e invention i's operably linked to additional segnents
kanannyegpu tetradydlioe clilprmpbenipnli isamyein, igEOAYRN eoRFdeIS8Huence.

[004913%\5/th o yrtaﬁ 0 cboe p(lj'lgg 51’\1/ e%lff{agfy %hf?%m}fjas Hﬂ{,rs%kh %elléhaving

?C OI&?&S I'tabl'e expr st on vecdtors Or. expressi on
multipl8 cépies dTasd angsil flablergend arainfedking sejuenees snclodime i raithyt FSH DNA,
iterature

avai | abl e or described ipn the | P04 The .
can b SessHrg AL VAT G T 1A ECHEY cCBf Lt DA BT Gra
includ®@NARLIREndnEw NEE bR metsary OPIdvERERoLNIOL i dApSksiaeddthe n

qguestion. An exanple of such a sequence, %mhen t he host

polypepide of theanvertipmdixpanles of fujtalls coriro! SBENGF I4i Giregffng transcription
in malSBliLE &l AhudEfe ¥EGLAE 1B oRALRE SHPRIY £ aBeRFtBEERDIE

adenovirus 2 major late promoter, the MT-1 (metallothionein gene) promoter and the human

cytomegalovirus immediate-early gene promoter (CMV).

[0050] The present invention is also related to isolated DNA encoding an H83N o-subunit and
an isolated DNA encoding an E5SN/V57T B-subunit of FSH. The nucleotide sequences of the

invention encoding the FSH mutants, whether prepared by site-directed mutagenesis, synthesis,
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mar ker, e.g. a gene whose product conpl ements a defect
in the host cell, such as the gene coding for
di hydrof ol ate reductase (DHFR) or one which confers
resistance to a drug e g. anpicillin, kananycin,
tetrac i.ne chl hyar r
PCR ‘?‘Fé)ﬁl}%f‘%é&?ﬁ énay[ Sé) nglcgl%:c%eoagl%%gg%? a{Segugr% ﬁﬂ;}’ gﬂc@dé% a signal

peptid@NThé §iad |p9pt£1f%r1§pre§dﬁ1€ hrh&SthE)blﬂRpepmde 13 tbl’matsecﬁﬁbdl ﬁoinahe cells in
nmul ti ple copies of the a i fi abl e gene and fJan ng
whichgblg Garesed. Pyl sirphispiife ! nfﬂ&*fsam Sheg e re(i%ﬂlzs% y the cell

chose &r %Q%r@glgn%f tﬁé&pcﬁﬁﬁgﬁcﬁg 'ﬁk%lgﬁﬂcﬂeﬁhde-rxﬂgy B@ﬁéﬂqolﬁgcms &k be that

sequences d herein to "include al component s
nonnahuylasdoclateé withcelsSt wbomt)ad\hatnméwgmé ef @mgmdrtelgefm amiep pource

tide o
tan WS e PR DY 050 Rt BV Bl haRorom B RSl oot i e
mgnallpeptmrﬁﬁﬁh étlgfbx@ﬁésée‘é{ fiong the dest tckie ole@fel Muamd noBh@mallp ax;msm
SV40 an denovinis, e.g. the adenovirus 2 ngjor

ﬁomfhﬁhﬁtﬁﬂbnnter the MI-1 (metallothionein gene) pronoter

[OOSIEM%%ﬁﬁbE?‘l%a t%/et L%@@Ebaér&ydcé R Jolipest il B @ffslof ti@eRention,

he preserit invention is al so
includrngl batteda, tfongi §iotlatiod ymm) olrnb disegt, BAmESENT QthsT BrPReRriaterAgimal

cells Olr:gf-l! 0| at edél%g@&agsggéég gna%norgﬂm ?:IngIplQégoiS ph‘rﬁ% hnafnalian host

sequence I'nven
cells iﬂiﬂhi‘dédi}ﬂ@sé heam &St viant (@G), celhintsh g (HEP&TIe ATEYC CCL-61), Green

ok e 8 BRI & BV AR s

cells (8 g%ﬁ %Mqlian%%‘r@@@ﬁey&(laﬁmm aéu RS rq& gd@'rc@‘ml;nmadr ATCC

present when t e de is to be
CCL- Ié)émémemam rdin (clgeBERIZOS (MCC\QRICES ) 30). psweb py Rlarieglls g jistie

Culturc-i. H%(ﬂ@t!écl)r{%?gul glee cell Ln&ra?es ﬁ{&vm in *ﬂ%%f‘anﬁ%v%% d ﬁ"&rﬂ ?Hgﬁeﬁgpﬁtones

Osen or expression o
such a$ i@ Paherfrap Type Colayre b]ellémmn)lldﬂ}b uMefledg) forbmﬁrddluaﬂng exogeneous DNA

, ) | ted with
o o) e B3R TLEL L R DS UM Lk Bon crgoraion,
DEAEt J&%Harh}%@&i)atea @rahﬁa:tﬁﬁl YR8 Rh- ﬂ@dﬁfedwsbmldmﬂ_@ Ivﬁ@msmr

het er ol ogous to he hOSt cel
IOOSZIp@{aﬂSln@Ee' mmuifadategl i prisssiarpdiuy Aitahis fﬁb@tod%“é’lop OSFhe@ﬁkYPePtlde

ar I
win YR EI 5L IO X P 0 PR e e
culthm@h ysﬁeqﬂtsmde 08 labngc:ttls fexfrnehia’eon ﬁn@uﬂm@mntinumsl, bdin ged-bateh, or
RS EAEMIT NSRS T

and un'dbzﬂi%ﬁdﬂ@ﬁs M@ﬁlﬂ@ﬁe%ﬁ%&ﬂﬁ@ toCb PRkl amb/oplsanitesl. The cultivation
Exanpl es of suitable manmal | a ost cel | s i ncl ude

takes ;ﬂ};‘ﬂe ey @ul}@h}@gtuémen@mﬁlym( c@pm)‘xs:gg |cprbp1i1 ﬁ@gmtr() %engsou@p@qgunorgamc

i, G155 B Bl 10 L S

or may(te. pjjepab&l &rord Begiy phﬁmhbcbwoniﬁoshﬂleys ((e@l ;rm)almm of thp danerican
s oMoy uE e 3oy il £ b
Type Culture Collection). If the po ypept1de 15 secreted into the nutrient medium, it can be

recovered directly from the medium. If the polypeptide is not secreted, it can be recovered from

cell lysates.
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C.CL-10), and human cells (e.g. BEK 293 (ATCC
CRL-1573)), as well as plant cells in tissue culture.
Addi tional suitable cell lines are known in the art and
avai | abl e from public depositories such as the
R
005 Bé %%@}lgﬁﬁg%%%%g&ﬁmg&g% Bgrecyv%% M?mgﬁlg laqg(vlnlm the art.
For et)clamlpwde naglbeirenvy phd Spinabenumectt a’teddlm baasfventidnelprocedures

o AR PR B P B S,
precxfpﬂ@tﬁ%] T ST BY o5k tidéained bé Bur@ﬁerdllﬂyr 4 BRfety B PtdéBures known

suitable for production of the pol ypeptide “using
in therprt Hishslingnbuimor Amiterkto aghromategrapliymsi wn exphange Iafﬁnum,yhyﬁeophoblc
&£
chro G a2 R B ot Y o B bl et
focudieg); Cbﬁbmhualeolubﬁql (e &hmbmume;nlfataq)aiclmﬂasbn)j sD$-@baiibor y
or industrial fernmenters perfornmed in a suitable nedi um
extraghof- under conditions al | owi ng the pol ypeptide to be

(0056 X836 ianation isiagolrahedto afiRrasdduiivatbapositlcakempRbias te
in a suitable nutrient nedi um conprising carbon and

FSH giufanbefeardsesip desinygnédon. n%%@hﬁ@lacgl&}oelscorrwmﬁenﬁoc@@ Geysadde
stlmdﬁl@mm%uﬁb %%H&dsafc;r exa%'rﬁlé ﬂlh:lorﬁfgﬂ@t Bl SRl ifdlcgo (5r0ag%1%ted

comercl a Supp lers € prepared accordi ng
reproémjilvr: sdebdqeorPadi)t Bmgse(t@e @SH mutanpathe g:gmgnt@xﬁventﬁml is particularly
effecf‘\ngg éréﬂ?l&né ﬁlﬁmloflciﬂhclfesﬁa e eve Oﬁ)t trﬁlg}gugz?turﬁ,‘ 1§ tpa 1cef%151i Q\HP&% 15 use in

ARTnﬁ®QM&heﬁcﬁm&ﬁaébdk£Mﬁmmph©oanﬁiun1 I f the pol ypeptide
i.S. _not secreted, recovered from cel

[0053) ﬂ%?ﬁ@éwelxow'[%%%f]ﬂ gt nrg thedong R mueSHehSe ipyepiangeay be
used TAYdRE n[o%@%ﬁﬁ@g%&h‘m%} RS pKkRORMM;dulbobR&isALS to abEQtr three follicles)

exanple, it may DPe recovered fromthe nutrient nedi um
for Iy fog ahvmw&ndwanorp Memdiptlisslogenesiseai plgo bbeitainedtwithi avietheagd dose

of the J%H &%%n{él?gpeg?ﬁ% ent’do%)nﬁé a péolmgprz]lre %Iﬂl{ %)%1 BLI?L oha]sf@[ﬁa‘ tepzlfgi_(fns.
For e)mmlep eipDiI dI@FSH‘@)yepbﬁn@MSf the dtedijonamaelid lininiokred nOZEALU0EE]
in_the di ng, but not |im

I ncl
everyiélpfle%ﬂ@fsoﬂrlaﬁ );?oeeés %epegl e %rk%lﬁ QﬁtéEélt IESPYLSR; %’g)hent response may be

followBidiyaphORAghy. Cchromat of ocusi ng, and size excl usion),

el eCtrop oretlc procedures (e. preparative
[0056] S5 Folmputent of Heimsienton may b eedin # eontoded pyarien yymeésﬁgnulatwn
e [
(CORYERALL Y B ERL P L O S0 EAF Bl p
endogeeduatl@dintstn gehoph amenf® e it dosanlre glquedbyhdmmlsmtrm o5 gogaddiephin

SH nut an ordi.n 0 vention
refeasigg ot | RS S dulobieh BE = B Bherd e o which foliplere
develdpadent @biliOQEBERES) is fn@ﬁce@@ﬁﬂﬁﬂl}eadrﬁm@s@ﬂhé{ﬂ@ﬂfbe@leVMlhllﬂlatmg hormone

ovul ation induction or assisted reproductive

(F SH)t BRBIAY aiabeui /RS I‘é@e&uégemﬁéfebswmmtmﬂs eriedhuiiipf e afer
spontdn@éllﬁ%tr Hﬂﬁcécﬁm%fﬂlhfbﬂ! Bi1b¥ed by administration of a GnRH-antagonist
(typically starting around day six of the stimulatory phase). When there are at least 3 follicles
>16 mm (one of 18 mmy), a single bolus of hCG (5-10,000 IU) is given to mimic the natural LH

surge and induce ovulation. Oocyte recovery is timed for 36-38 hours after the hCG injection.
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effective in inducing nultiple follicles to devel op and
mature, it is particularly suitable for use in ART, in
which it is desired to collect nmultiple oocytes. [0055]
Alternatively, with careful tailoring of the dose, the
: n n
(007 P ERSR R oL 1R dhUEH P P B¢ (PR R Rample, P
stim@iapor Withhq)tﬂpaltahme ef theidveatiomsy starﬁcﬂﬂraﬂeUBQOnfambousrbr\tmdmed

mensFhhahe oS POTL G Hobo P 1 L N FRRRE] tfameer of

least @SHmf & ﬁﬂ&v!@ Bb1ug 850 iRRinGABRALSS it ROMUAN AR HSH
preparatlons For exanple, in 01 an FSH preparation of
perfermed |lfh\’%é®tbiyc§?€%yﬂtb@01§§m¢rrﬁjét ered at 225-400 RJ] every
t o
[OOS%EQQ%H%Z}@ E )? %{%ﬁgglg%?]eggnt &I&%E&W#’l(ﬁ)}? F%’V%e a&r}%%/rga%%a ﬁﬂf—hfe with
TespeR0 rmglllcapflpy FSH%&@}atiﬁiﬂ; rngShlermshtﬂﬂeIs thdt dedveibed eV in@dy employ lower

ed ontr l.ed ovarian h rstipul ation
TU Oy T SR P A P e oy T S R pag o while
achi&/@WNhé S8t @Hiel BPBER, inteihll FRumBAIRASNOUSTy bH S d1isS IFag
hornDne (L i s down-regul at ed g%ﬂadn1n|strat|on of a

exarrgac.lﬁa Hei88 po i prenaetion gf fﬁ@ Inygrtn edcarnie folligidespnetis may be achieved
with élﬁ)l \)je(lr}) S wed, 2y ofa?b%h | A u?i RS ¥SH rb@?f@rlagﬂf \rfl\guc e f 2(5 hb6. 91:1&5 preferably at

prrent ogenesi's
or abauriOAT S E$Iﬂo Pogfig bOFSH o wuaty amd &tlyeg smdmlryéamé FBH) dosing
Al.t ernative

. Il t ,150-225 |1J
period PR edr oL SR Kef R SR ATE A L RS Loty gpore
preferdbilIe&Cth A SE Bbtal il D65 10 @lyb.oP&MDDhedSM Riugint Qielp@rﬁtl&fs oA the
. G RHantagonist (typically starting around day siXx_of
invertigp IW%@%@%W@ H‘a‘i"é?s frwéﬁ 1pH &7 &S g{(@aerefeé%t 58-1251U
l l . l ! a IO ey ma
Fsa{dgy_. 1%0?618&& ﬁ)ﬁ&én BEaREreR it nyll 'ifsphma St rang Fatf‘LBE' e QbR may

Is given to € natura sur ge

be adanniSﬁerﬁduacé X014l ta 300 HJ/wedlc yite sparmeipgenesis seachesaldvdlpadequate for
|1 100571 The FSH

msenﬁﬂ?hé)ﬂt elgnfe @ﬁ%gﬁl lﬁwh?rg%ggfﬁffe égl‘g%fg(;hﬁgu%? for 01 and RR

[005H Becaxamp e, lofgdthalstiferofhiathaBntMSHo h P prepaut ﬁivie@tfbnoft midy®e

invention is started after spontaneous or ind
admippgtared a5 adongracting Prepaliony (rayentionalZt mey pg Ede‘Péﬁﬁefid gror gbout

300 1nl év@xlyeﬁcc!?ﬁ\éﬁ%/ reReheficfind Bt %rsu@sf to %Hmﬂlﬁ?a%()n 16erhy &8 or

singl e bolus of hCGis admnistered to induce
aboutohITHt iThn exprassern ‘terig-ashing’sis mgemntfto prednpass KGH prepb!ytlons that may

be admi; %Jcﬁ ah Iess r%r Ce% [ Bn %{/er%rwé Qayés]l"hg’ GHB? %Sf—l%% thda presn}ilt 1g\pent10n

venti o have an 1T ncr
may Hihaddfrrulnlsﬁ‘e&d\&lvéﬂ? thrr'ee Sﬂe,(xtvet}ofow dags teype fE@Hapﬁf, epatatd dapsor every
regi nens such as, that descri bed above may.enpl oy | ower.
Severwla%% Sdulegehipapg sighigy ord eﬁaveﬁﬁ IS et deile adraiéusargg%ééqomgenmnal
FsH.the FSH stinul ation period, while achieving the same

or better response, in terns of nunber and viability of
[0060] &t b radfted aspEgy the FSH mutant or pharmaceutical compositions comprising the FSH

mutant are used for the manufacture of a medicament for treatment of diseases, disorders or
conditions. In another aspect, the polypeptide or the pharmaceutical composition according to
the invention is used in a method of treating a mammal, in particular a human, comprising

administering to the mammal in need thereof such polypeptide or pharmaceutical composition.
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exanpl e, using an FSH preparation of the invention,
adequate follicul ogenesis may be achieved wth daily
doses of at or about 50-150 11U FSH, preferably at or
about 50-100, nore preferably at or about 50-75 U

006lg%ill%%%hﬁ‘ag drgfto frokd 615skH§1H ald ¥t tqagt A FRlive Bhoseht ;Qﬁﬂ'p'e?fmde

asi's sing period may be less t an at or
prepafiadionl aysomppsitibe oathk ymdees@ depemrdisainrep nliabmpoet tlledeiagﬂs the gosee the

L Lt .

alone B?ln&@fﬂtlﬁbtﬁﬁleﬁlﬁﬂotﬁér tﬂﬁsﬁﬁtﬂﬁ sgts? e 5600 Mlﬂ:lﬁlevo(ﬂﬁhé,composmons
preferably, 50-125 N _FSH day. For the treatnent  of

and ﬂme@eralrm@lm ofjthe patieg lb'sma%@aﬁffewéﬂaﬁf’a@ﬁ tBpPISPargiig or
comp{)}sﬂ?ﬁ%f't%n on RS S nﬁﬁr@q tﬁ'ér%\:%u?(c 80t 0 300 N week

spermat ogenesi s reac s adequate for _
[0062] MBeRS A atuitam pf e plesent tutvrernfuﬁghna}egmduhmlmsm@rm @uorsgowionARIluding
hal f-1ife of

t echni ques. 100591 scause
one of e TSGR T R BRERET PR o e i 2 Septable”
meanPEeBdr ot 8f @fle@sha dbaNGt aakd Ny PGt afftaNin famvent winmalt is
FSH may be adm ni stered at ,or about. 30Q 1U on ?iﬁ'%
adminggereth S uth pharmer s cbHCESAARE et and pediprisare grell known in the

art, ardPE ;ﬂﬂl@t gﬁ"&é cﬁgh&\ﬁ%ﬂﬁoﬂ Qi B fofthula @B %{B phathabddticd] r<E8mpos1t10ns by

expres ng-actin is neant to encongass
well- kppep arctitodo(rse & galitermagton b Bharoaralitistleicegcese s hfeﬁlélque‘htﬂ y

Genn o YGRS S P} b O OB BEER Pt
Peptidfe@ BHd Tadts, ©\Reskjadr |ameLdfam,aaxayEa1y, "&Iy}mdaysxnas (2008€Y; ynd

ven _days, whil e achieving %Jgﬁorb terr ulll;
Handiok Al BERPOHiral FSPRAE: S COFOBomIGRET. Giall bapgpeuical Prsss
(2000% gﬁg'lnal:efﬁu@alfyeic@ép%l@é@%nts thiren e Xl ﬁf@ongfols_}tlorrlrsu %oglrll)tnsmg

ar naceut i cal COﬁpOSItIOﬂS conEr|S|ng t he
the poavfpeptub@d tlfeonvetnhen malnde.dfor exemplst bufformgi agante stabfliging agents,

t «
presergﬁg/fe% gesr})?ogé IS, tnomt%ﬁe%iglb csdgggc{ qig{é%e?l{st r\;\fe‘«‘e?tg% %l;:rrgcgz uatnlhggflants,
bulkm@@@ﬁﬁ%@ﬁf}@lm amarnglaggni fnd dobdvemsent i onI is used in a
thod of treating articu
100630 Brgnieaning sanrmstisr chie it erhia Hinmats e Rl TREFRge
fonnuﬁ%é@lrin QQEIY&? Bf fogxﬁsb Qﬁchﬁlﬁﬁé HRGBUE. gC@hd;ﬁfém@Sébmh&ﬁ o1 lt F1])en51ons

apparent to those of in
gels, lmpﬁultzhétor amy @ther@@ttw oamo@gnpoeﬁvrdeaorpfé}'%émliaal@ for preparing a

solutidd SRE1F& b cgfr}hg 50@%?12%ﬁ é‘& é/%%e%fd uﬁaﬁr? tHgZ} WAL aﬁﬂxdﬂ%ﬁ&pge?mg treated

i'ht'er “a
and wﬂldfaappﬁteﬁtads bn)enofsskhhdm]heeart whet her the poI ypepti de or

oL ED3L B 0 GSRRAEH L R0 B L S L0 B

admmﬁ?&é(d ihirfRn&isiyl, NRrafREROF i@Bferito@aly lifgaddenanakubdeahddasly,
t he patl ent. Typically, an effective dose of the

Subhnguﬁésp Bnenellprintemasalignipsiiernaliy, & TRHEORyTIE Penothe acceptable
manner 0 ugmg" BlwhQr& DS E1 st Q&m&% U}tr bCa ﬁécn ﬁﬁEhon system. The mode of

administration may be depend upon the particular indication being treated and will be apparent to

one of skill in the art. The composition may be administered subcutaneously, since this may

allow the patient to conduct self-administration.

2
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[0062] The FSH mutant of the present invention may be

adm nistered in a conposition including one or nore

phar maceutical ly acceptable carriers or excipients.
"Pharmaceutical ly acceptable" neans a carrier or

[006?2?41&9 I}{ea%%cetl?t\?ée]ﬂ (?8%}?}51%8}15 0 Sve?l %35 gga(ﬁ dm%{efreedclh%oﬁjﬂnctlon

m hi st ef e
wnhp:l‘t&f theeeeitticagbdty Heseqeab ity baircbmosatand paxof ficemhs are
known in the art, and t ol ide of th
pharmﬁwm% S?anc%iHmBé’fF’&VﬁﬁF%{?léHteFeﬁtSB ﬁ%ﬁﬂ%&%ﬁiﬂ@@ eptide of the
mvez?t%?&ﬁie; LBy VB a!ccd?ﬂ‘é?l‘é@wﬁﬁtaﬂ}ogtﬁel( a%@%tﬁylegtreatment schedule. In
Rem ngton' s Pharmaceuti cal Sciences, 18th edition, A
addiRn, thegnlyaemside Faeparaving R mtmmmqagcmﬁpém of i@%ﬁmﬂon may be’

r | ati on Devel opnent of Peptides and
used'g?%% mj&n%woéﬁﬁéﬁ e%{pg}éer and L. Hovgaard, Eds., Taylor &
[0066]r Bieqirsseit2:a)ion msdnulﬂrllﬂm apeak ﬂdlfstrahdbpr&mdbﬂamag non-limiting

Exci pients, 3rd edition, A Kibbe, Ed., Pharmaceuti cal
exampless s (2000)). Phar maceutical | y acceptabl e exci pients

that may be used in conpositions conprising the

pol ypepti de of the invemxaviPLRal ude, for exanple,

buffering agents, stabilizin ents, preservatives,

i sotonifiers, nonioni %‘“glﬁrFfsggM&%‘l@s or detergents

"wetting agents"), antioxidants, bul king agents or

fillers, chelating agents and cosol vents. [0063] The

Idenﬁﬁaftimcbe(Lﬁhciahte@llymyliahbmﬂmf the invention conprising
FSH nut ant lated,in a variet

0067]6@}6&@ cﬁ&stql s%thrg o?gur{janQF ues ysgd tRsideddy G o%}u:fo(s)}tlgt?dn sites
in the?‘ézl %B@ rBSs'uQ&h?bs of g8l Twh %@Hﬁh&lb&ﬁ% (fdek s@ﬂ)ﬁtgtaﬁ%fres%ﬂﬂ ihafdne

. po er or crysta s sultab for preparlng a
asymmtnﬁunntrof thErveystad) stmcgfre.t e two ﬁﬁﬁsnohemesrmgte slepsamgosspend

comptggega&%%eim 6esbc£1r18 Ibg]fdllg g%tlelilgf 1{13%%% 0 t L r e )[' B%tg%@?lﬁ%ycosﬁ%lon sites.
The d?&b‘&ﬂ]@gﬁphﬁt: kE@dture NPSIS Iwbzr, @oantﬁﬁ)ammksme gn(o\hledg%Si-ﬂ tieESADh TSR
the inventiaon nmay be m ni s travenously

recepf R AR P & iDgT alfi Ht ﬁha GHPR A fww %(}rﬁh‘ca BLig Srtff The
puncﬁ)%lp@égg'aﬁf%ﬁ l\;\bére mﬁiﬂ?&h 'dﬁgif)ﬁlny of 1bIGEe@keY, amﬂnﬁﬁaﬂ ARATALA ¥§

transdermal Iy, by inhalation, or in any other

predicied biptiabed aqtinpiiveysitese i prediFtae PBVsiEPDECompALip? pitase

lcosg noI ogy or a pen injection system The node of

gy M nistration may be depend upon the particul ar

[0068] rBik&iadn thataet Btetis, eate g siagld nwitdnlts (e aap pap )ewdre trade @rtke amino
of skill in the art. The conposition may be

acid sgapAnAf o EERECLRE theARkITIRE §70 BPRRS this may al | ow t he
patient to condugtunsgkf - agigkri stration. 13 [00651 The
phar maceuti cal conpositions of the invention may be
admi ni stered in {Eeubumhct i BASNAMSER ot her therapeutic
agents. These agents may be incorporated as part of the

har ma ition or maybe admi nistered
Tra“%“éﬁx&{e‘éﬁsﬂ?n ?E g?Phe pgfype%t i de of the
[0069] Each of the mutants was obtained by performing site directed mutagenesis in a manner
similar to that described in Example 3. The mutants were transiently expressed on a small scale
in CHO-Dukx cells together with the complementary wild type subunit in a manner similar to

that described in Example 4. ELISA analysis of the resulting culture supernatants indicated that
14



i nvention, either concurrently or in accordance with
any ot her acceptable treatnent schedule. In addition,
t he pol ypeptide, preparation or pharmaceutica
conposition of the invention nmay be used as an adjunct

19 Oftﬁ}gﬁ %bitrgfrtﬁntg Qf%fea:{%ileetﬁ ‘be qugs(?@tlty-eggﬁrg%egﬁ EH% '%a}n?é’ ERl QR @8nsient

e aspects, illustra oW ng
expreBadir bfl dBhirdlngnd @x@anpwes 0 -EDOINRY/E] Yith Shargben FSHarduhethirs0.5
I dentification of Candidate dycosylation Sites [0067]
ng/miyrspabvelyyand ) nefint irpeaieddy emiFuRa o msfeiens: t o

identify candi date gl ycosylation sites in the a- and

Morpgx;oZo%gcglmAhﬁty% of:ﬁlﬁlglﬁem FRifue! ecul es (four subunits)

resent In ea asymmetric unit of the crystal
[00708 tAdigoots pEcontheratedeuFS snpEretapt efombraasisn seprespposd dhegegle FSH

onpar e ith each residue being vi I-NS te 0
ot R RSB g By At R PXCRIREEb ks
permi®Ed &k 3sbRALABNinfacSE I BéiBibRiInGrs S MRS eRNBIsIRGiM Pltdilevere

knowl edge of the FSH FSHR receptor interaction to

electréphordtispl hairansferred kpeP ¥oF and pnshyzed u@':@g BfpLy antibodies directed against
N-gl,ycosy] at.i ites. I heipal I criterd :
e O R AL TR DS AL SR SO
pre-scﬁéegmgrahg _@&:ta@iglllam'%%di izmd?é)iam donfgmatich amﬂ;‘rsysau;]utmme 1804t @siformly
an redi ctabpl e struycture Co e wm .
sl e R HSAPOYOOISE USSR &Rl Hobpu TR gplyglonsl goetan
FSH %‘Q@Jhﬁl}{) S1ngl mmmmgﬁ%b@ﬁﬁskﬁé gl)mﬁ‘iﬁé BioRBdShat ghif N p-

m no " aci d sequence of  FSH 1 ncluding the follow ng two
subunffyhtand §g/ma- subuni t H83N (3-subunit ES55N V57T

Transi ent Expression of Single FSH Nutant 6 h
10071} o REARAAES AR BBDAERE I Y5 P RBERERGE Lo L cstiep BRreey
heterogxﬁﬁaﬁn%ﬁ'tg&gshﬁﬁlkg W BRANBAysiS bMhdi@bdiRriiNadci4es sanpidini n

e mutants were transiently expressed on a
autoragivgrdphy o A¢lectraphoreyHalipykveraied heteredigst-Hispooygtechinpgne precipitates of

onpl enment ar y dbund . in a manner simlar to

““HM@H%@CagggﬁF%%%gﬁﬁﬂﬁkéggFéMﬁ.q%ﬁY%A anal ysis of the
[0072] €3 WetionRgpettitie FRHSupet s atyiw nutdite shosckdtihatased glyd@ylfion as

. the 20 mutants_were. abl.e to be transiently expressed.
evidenthig by AREE o919 LBPGIo G TR PR o s h Mg DUt or
heteroc@d:" @hs 180G 3R Winp@frfised diy@RyBLSH indhukibd bArey-E@aRit mutant

0.59 and nedian 0.5

and four B-subunit mutants, including p ESSN/VS7TT.
[0073] Interestingly, the a-subunit mutant «H83N did not show evidence of increased
glycosylation but did appear to lead to an increased abundance of heterodimer in the protein

population relative to the heterodimer abundance among wild-type FSH subunits coexpressed

under the same transient conditions.

Half-Life of Transiently Expressed Single FSH Mutants
[0074] The pharmacokinetics of the five hyperglycosylated single mutants obtained by transient

expression, including p E55N/V57T, were compared to Gonal-F. Gonal-F is a recombinant form

of FSH that is indistinguishable from native hFSH. The FSH content of the injection material

5



pg/ M, respectively, and 0 g/m repeatedly confirned in
nock transfections. Mrphol ogi cal Analysis of Single
FSH Mutants [00701 Aliquots of concentrated culture
supernatants fromtransi ent expression of the single

t ant C
R e e
werelq@8@ifiastl bpBLOSA | Nbﬂé:&ftEcSHsmgIb anmixtsrrﬁrcmdﬁrrgam Brsabunit rautant
3-subunits. Proteins were el ectrophoreticall
ES SN AR empeeratas. sF i sEPeish ey FBHOLIBY Rl CRarlsE.
anti bodi es directed against the a- and 3-subunits of
Purifichiton AnBW 'Hé?)rms%ff S egflé ﬁ&@mycé{s%'mﬁﬁ%’luﬁh'ts‘mr y anti bodies
were teste screeni ng and occasi onal |y used
[0075]H@tr&afftlmfoashmrgiyqomﬂ@tﬁ@ﬂnan é‘rs}ﬂste?st thuents hiecindisg the ESSN/V57T

o s L R AR S R OASS, S0 B i o

the tﬁ@iy@e@% attad Akubhne ngfta[ﬁﬁs ﬁﬁﬂldggrﬂ@e{@mb’@ 7’B|ﬁ|§ta¥1@ 5vas compared
(murine rmnoc onal anti FSH (3- subunit) at
to re({O@Tb’m;ﬁt FSkbbathekingah@l the bty t@ﬁOTﬁW?)Wﬁhogl @élolaéﬁléﬁdf%%fm
ent ed
vinc I SR b oS Pl e ulan T8 LD TRY ah L Ghisy o
stlmLSaaﬂEft;IéB camded aAlVBrpactivogema(@iyo)of el ectrophoretical ly
separ at ed het er odi mer-di ssoci ated i mmune precipitates
of nutants and controls netabolically | abeled wth
35S-Cys. [00721 O the 19 expkessible FSH ma@ants, only
five mutants showed increased gl ﬁ:osyl ation as
evi denB&dSHYV& Tshi ft of tﬁé dl St M but i ord-HF WheM

appar egd:rsrgpl ecul ar wei ght dqxel\,?ubunl t; 9L 10- “dM
r

het er odi The five nut ants show ng |ncrease
gI ycosyl ation included one a-subunit nutant and four

10076 RerEss T opnbab bR A Ao NI e & B Seiin
compﬁé’a@??ﬁﬁt Havit cﬂ&é@?ﬁgd ALY CRAEYE g;%'t Be QH%le ﬁb@ﬁﬂﬁ@t‘antts Qave in

0 an I nc ndance et er In the
vitro pitiottg bompapaeioahatel wildltgtei FEel. tidotetresr et rsml‘nmmetry analysis of the

puingpandanee, ameng L 4L YRS, P2 SUBUELLS, C0XpreBeet o

the thI{?%nﬁan%thé%p rn%%?n%@ @dagﬁalo%%lm&ﬂitdal%ﬁsda%?a%hb&mauy—

armacoki neti cs of the five hypergl ycosyl ated single
prolomgﬂaﬂ &nlf § feoblteai thephapyatokinst¢seithe mﬁﬁ@ gEsiteirs WerA dptganiAgl (3

oo FRERRNREL, VB SPIFRERE A RUERRE o BRI Sy

life of g i 0&s HBSH SNTHs7 TR aaniftigabs f +tohe i nj ection materi al
15 and of rat serum sanples collected at preset tines
followi ng injection forEea Plljtz(zexperl ment

Production and Analysis of Double Glycosylation Mutants

[0077] Due to the failure of the single ¢ and B-subunit single mutants to improve the half-life of
FSH, two of the single a-subunit mutants were combined with three of the single B-subunit in a
transient expression to create six different double mutants including GM-1, which comprises the

o-subunit mutant H83N and the B-subunit mutant ESSN/V57T.
16



were quantified by ELI SA. None of the 5 single nmutants,
including the (3-subunit nutant E55N V57T,
denonstrated a half-life greater than that of the
control Gonal -F. Purification and Anal ysis of Single

| te G.ycos tan Thr of the
[007%/%1&@ §|f gg'(? 83%/403{)18 anuéa[ gfné \F@%%@ﬁ I,“vvtere 2B tﬂ teépressre_]{: o ex%resmble
five Hhe 1ERENOYVETe anAlybédtor theabidityens RTRaREIFSHILcpiplddf dASP iy duction.
i mmunoaf finity chromatograph The in vitro éf& |htg.f)f

Bach flotbe e ORI BHERY CBLYHAE N1 -3 SEBURP g o1 in the 2bilty o

I was conpared to
St‘m{rdg%gﬁ% han ‘{pher% Wryg%gfﬂ?‘g‘tm(l) the ability to
[0078p heplermidoking2s of theadine fiabéiubednEsis pHFSH wierrdilsegompargd to

reco%w@ﬁﬁ%ﬁ}l%zﬁ%&ﬁ%ﬁ?n@l gg\]lltltg nn',l"{we f H}l%ma qgatt d:l\;%lllhas a half-life

mgmﬁsﬂﬁ?@gmk gdn eAlVE emfi@ﬂ[htcztdhmg thECBQYP-HSH.EC50 13
E55N V57T 8.6 x 10-10 M 3.9 x 1041 M rhFSH 4.8 x 10-10

M1l.2 x 10-11 M[00 resul t.s above show that the
3-subunit nut ant E5§%19§7$Dhﬁ%a PHOHPr o activity
conmparabl e to that [ofpmdid tlype, @bl l|n fact, each of
the three single O{SURERHE nutapts Haye in vitro
activity conparabl ¢ FRpIHIg or7g\/|il7_d6t)pe FSH. Moreover,
mass spectrometry amalyzis iﬂ%lé’u ified single
(3-subunit nut ant s Hndicate hat—mass distribution
shifts were seen with each of the three nutants.

[008TIOYEYiBEreasd@ hAF-NE o GIHY GO hrasin g n SBErai3tthal @il (be@inA mutant
substantially- prolonged half |ife when the

E5S)OVAT free dikifhed m:effe@f on lwéflpfa r pdidenadhsrerage ighenoreased half-life

ferm ned
of G?le c?n51den%%that%oxl, g\é\ﬁ%@glt?%ﬁ%tﬁggﬁl\f V\%i Ei Iﬁg&s t'ogﬁl:h%fsed ﬂ}%}éﬂﬁt‘r’on
of 3.8 0.6 h, R E55N V57T has a half-life of 4.8 =
0.4. EXAVPLE 2 Product i GXKAMELER ysis of Doubl e
A ycosylation Mutants, [0 the failure of the
single a- and [3-subuﬁ[‘ doscflngajélvf ?ants to i nprove the
half-l1ife of FSH, two of the single a-subunit nutants
[008ViETIR: (NN drahk ani ant Stshibwenits of hitrhen ESHhgke spiS:lened umtp theipP GNR

vect%fnﬁxltoggrbnﬁﬁg &uﬂ%ﬁlhon h@ Sﬁ%ﬁgﬁc %cg% %%Igrféefglestrlﬁp {Str %geunbﬁwast used to

mtro&ﬂbte@l‘ig Nigked él?to@ﬂgndrﬁﬁeﬁnﬁﬂb& Bl dndnpadudohitEFINHVITE Quﬂ&hange ™
10078] Five o e Six double rmutants, | ncll\g%f n% ]j Th
systeWelrtélza%W@ %th@ts@mh@g%&otl%@r@% pertapE dhe qosyed yping)- The

follo‘gg{g‘%ﬂ Iy oy\@fggn CAMlgM tf: RledthButBBI e thyNIIRKSE pIFels@hSon sites:

cou pro UCtI on.

Table 2 — Oligonucleotides

Subunit Mutation Oligo SEQ ID NO.
o H83N cacacggegtgeaactgeagtacttg SEQID NO. 35
o H83N caagtactgcagttgcacgeegtgtg SEQIDNO. 6
8 E55N, V57T geactctcactgtttcatatgtcagpticttpaagotacatgtittcty SEQID NO.7
8 ES5N, V57T cagaaaacatgtaccticaagaaccigacatatgaaacagtgagagtge SEQ ID NO. 8
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Each of the five double nutants, including G\ 1, were
conparable to rhFSH in the ability to stinulate

FSHR- coupl ed cAVP production in vivo. 100791 The

phar macoki netics of the sane five double nutants of FSH

The dg@nc%lo? the [IHR{FQ% Eo%%nﬁ&?%ﬁd@e}ﬂé ABI ﬁﬂfﬁﬁ'ﬂ;%%em ' re¥hinator

results In I'ndi'cat € t hat
v3.0hRdafly Redcgon €ygabéqueasing iitHolipwed by haalysih#8hittentiBI PRISM 310
ch| ng that of CTP-FSH. Table | - Pharmacoki netics
Geﬂ%%g%%ﬁﬁeft/z (h) rhFSH 3.40.5 CTP-FSH 7.6 2.6 GW1

[0082] the 8R0S pHIWRVCHERSR & chadubclbhddan®fa ddified SCI expression

surprising considering that the single u-subunit nutant
vectesswv\m@atb\yay éilonmma@phn@ioax fledtrogsn) teayi¢ld piasmids p13251 and

di té l
o RO PLPEAEL P IS SRR R Mg
prevmntslé/ lbea:oti@erict dite aﬁg% ]Qéwykﬁ’_(lj_ckzyﬂlmmm mectorBXANMREFhS3GATEWAY
ucti o
Veclgh COBGTS G THNAR SESH TR0 SUBE BRGEe Pica et BENR

cy’tofﬁ@ | Qirub (vbdified enh-gﬂ&r/g}éhjrégﬂ an@eliMedhd &phiskies bL@e inserted
agenesis Kit (Stratagene) was used to _introduce the

genq,\pq mﬁmegpsgp% ggt}hp KERSHA PETREE EXPRESEOR pd the sigpign virus 40 late
polygden;ﬁu#? &ﬁl & wfs2bhm Ela tﬁwn&gaalg&%ﬁ%ﬂterﬁﬁ{ﬁ@mdgéaﬂaoaes

vvosnt t|00|gonuc eotlde prinmers contalnlngt e
[658AEBhe @HSMﬁlatanm:@ss@lso sthéoneflontb diwi Iy vpaidrrts yafld plasmid p13538, as

| | d d | nk
Shovg) i EGRHA Bt ST ERTE TGS of R G HoRT b b8t s
modMéH ?J fn%ﬂdeq h&er&%@o&s@nm witla 5BANGHE 308C WBEH engRBGE Gtream of

H83N caa~tact ca tt caC cc tat
the QSEQ(HaIDPN(DfraﬁnﬁE ﬁNm 1‘:16«711’ Acd tte@ooabtropintocaubanit ggmgcontaining a

splic 355600 gt G oA B R b A cHPIRY (EKeRdRe RGN n et K cloning

site, Makin8it il the FNEntSRAMRACEIAH oftRER NN AR FipWeBhCOR vidthmds Bykn
using the ABI PRI SM BigDyeTM Term nator v3.0 Ready

desciesddt imore @ymllke'ISdMé?h@h Ap! Kiet! EndodrivakP byl-Bnall§®ds wit h
the ABI PRI SM 310
EXAMPLE 4

Expression of Mutant FSH

[0084] The GM-1 glycosylation mutant of FSH was first obtained (“GM-1 Lot 1”) by
cotransfecting p13251 («H83N) and p13251 (BE55/V57T) to transiently achieve expression of
the gonadotropin in serum-free culture medium. For large-scale lipofectamine-mediated
transfection (12-24 T175 flasks) CHO-Dukx cells were seeded at 1.3 x 10 cells/ flask in growth
medium (MEM a(+), 10% FBS, 1% l-glutamine) 18-24 h prior to transfection. To transfect cells
a lipofectamine 2000/Optimem mix was prepared in bulk (one part in 17.6) and a separate stock
of DNA in Optimem was also prepared using the formula 33 mcg of DNA for each subunit (66
mcg in total) per T175 flask Twenty minutes after combining the Optimem/DNA and
Optimem/Lipofectamine preparations the DNA/Lipofectamine complexes in Optimem were

applied (~10ml/flask) to recently fed (43.8ml/flask)cell monolayers. After four to six hours at
18



Genetic Analyzer. [0082] The al-183N and (3E55/ V57T
mut ants were subcloned into a nodified pCl expression
vector using the Gatewayrm C oni ng Technol ogy
(Invitrogen) to yield plasm ds pl13251 and p 13252, as

37° the ROMAohdlafer SWERTedls @ﬂdoﬁgrow_ﬂh&né@hmﬂ&@ﬁﬁixhﬁﬂe@&ph £&sS tramsfection
vector (Promega) previ ously been converted i nt &Ig
T

a .
the colAVENAANNEfeEed arpGistivemedimyyigms (i Ot eyppiymepted\id
V . | e
Gtua(FHRAE1S b8 Rt R b HER S DR P FELEO2RS! Chhditioned
produttigredéditeveahbyeseahdiicidrpr onot er to regul ate the
expression of the inserted gene, an intron upstream of
the gene to pronote exp ' nd the siman virus 40
| ate pol yadenyl ation s#mﬁglg stream fromthe
inserted gene to tergionsd & MasmsEsppti on. [0083] The
aH83N nut ant was al so subcloned into the Dec vector to
yield plasm d pl13538, as shown in Figure 3. The Da
vector is a derivative of pCLH3AXSV2DHFR The vect or
Protogees npdified to.include a heterol ogous intron with a

[oossiwfcﬁ?& %&sﬁmé SLuARRO PTG S e’ X UWRES +RRBHSEN i e (Blakhid
bal -Pstl fragnment fromintron A of the gonadotropin a

#13538 a3 BS 5@@5%@7]_( mqlﬁlatl%](p(hgnaid HEWISP @ ageitept lo? Was mermed using
oSSR LA LB PO IRI cts

selectidRti-ANS) QIS &EP1 ONRdPES, thaVRNALAARS L4100 418 pPawell in 96 well
vector has been described in nore detail by Kelton et

platesgTotal NS web) AHied epmp¥iplate®92 wagks pretocipggpyere spEkANPIE sglection

. Expr essi op .of tFSH. [.0084 I [
e PR R Dol T PRI e el My bk
concefPhtioasf g qog 1V 32D AR 108301, 20¢0Mp 18251l RERE (B dike of 6-8

to transiently achi eve expression of the gonadotropin

weeksi witls Eitymetbelerescutviinginne® MMM TRor | ar ge- scal e

i pof ect am ne-nedi at ed, transfection = T175.
oose} Bl Gt Es R b OOt AY st Pt T Bing gt
expredslod S kmp1Rs EBlsﬁ‘@ngeégﬁﬁ'by(ﬁﬁ (VL 34T andl 08% FBS). Efpression levels

1- gl utam ne h prior to transfection. To
ranged fram offectle dev k3. 7auy/mpoTbe seapitpen HYTOY Gprdssing porAclongRyere

repared..in bul k art, .in 17..
cxpenfiGRRA S R e Bt R dheh e BB VR oo The
top twb @FdTbdIened Her@awéd LANAxpaIdee fuzlexprabdion donfififiationmythic 125 scale.
m nutes after conbinin

t ot al er T175 flask Twenty. ‘% )
GMl-@h@dcéwﬁ rRenepNAlUERRFiC TIEpychERFE Pobf BetdhT hee/ plapaeetcbhgith
_.the L ' [ ' -
specifig 0L L SR FTL (EERREER TpARA LRSS, GM1-21 was
choser( %3 cBnihf fahask)rodlce tmeodrayerd GME It isrolabptties asdegcrthed ns

t 18
Exampﬁe 6.

Clones

[0087] Limiting dilution cloning was initiated by inoculating 96 well plates with 0.25, 0.5, 1.0 ,
and 2.0 GM-1-21 cells/well, respectively. The cloning medium was DMEM/F12 containing
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37 the cell nonolayers were fed 50 m of growth medi um
Approxi mately 24h post transfection the cells were
transferred to production nedium (Si gna CHO PFM

suppl enented withrL- Jutam ne or to the

10% soema 194 emat%ﬁlreyn frer m&h@é TR NI EHQ, FEM DLy

' tioned production nediumwas harvested 48 h
mmrols@pe and EXAKPsEostain@igondeploelivaneliRitedPr ot ocl ones

oose ARk ARIRRORE 2y 2o el allg maﬁ?%
eventx[xé.’b1§5"5N NGET OfcepeliatetdRed RO-A80HEoHLBRABE voRimetid @b ddtivities were
erforned usingygstandard met hodolo

determipist WePoIE D ST GERdY GRBElcq B 1001 BRST oo isgones were

| 10
expanﬁ@c?t@ mgﬁgﬂt{s g?n dlraltgsmﬁf b?gxt %ogtgnéggg lhléﬂ@p((g%@\l}\"g%resl)shon Q ﬂ%felgsaal set of

each qbbram C(YD@tea¢rVd<5@G)MEWEI)2 copfairaRs Hyyp cBRE e érglutzmmm 10%

DMS@ ?{‘%—Igfh Qg@b\égf%l\ﬁs %]? tra Ivg uénpe?nctsgfer:oﬁlbctnbzl?% ﬁ%l//\éngnh specific

produbBRGIr€dstoba. ou)g&amaﬁs@ &t}&DJBlglen ONCEM dedion&sedohe MEXest 6hetific
M (192 wells), M (116 wells) over the course

produgifvity, 871 mk@un)\wdtwmiél pg/atldehuﬁw&rsc PrefRiviy-ng in 1.0 |
[0089L0Md\@< Gﬂipg§@g§{@§5@s§1ﬁm.ﬁh@ﬁ%ﬁ\ﬁggmr%gg g)g% 864 Blsks. At

Xpression usin
approsianyele%0% D@Iﬁtﬁﬁce\/\&‘ pte MCBt(’éS VJ(alsrof tadh dibrelr Nasandome%\{éB@

I f f.f
ove G T B DUEFRs, FRTSA L R R i e
contmﬁMMﬁﬁihb@ceZl@ péedihl apk @1\&521—0@ (Passhgd 6§ tasdnedandndiienceds per
3 vial set of each was cr served. The
vial. it bE by HGoT Ha e iﬁh?fa@ale? Walé%rlg%%ﬁw testing.
The tegtg cﬁdﬂ@bT@%%&gI&@ﬁa @éﬂﬁf QjLQP wifeMledd @{h@le%\é&l‘ %@r@ ahp

unetric ctivities of 1.74 and 0.74
testmg‘, Est@etﬁdi Mé/fltyo Rodus Indypean Ajsey frr ddtoetromus Mugige bﬁul@rr%\/anﬁd

respecti-vel ase 658l 85U
et 30 Biue ASRRTS ol BARE YR BHIRE R bR iy Pl
passin@bll@¥sl in roller bottles as described in Exanple 6.
Clones [0087] Limting dilution cloning was initiated

by inocul ating 96 wel | ith 0.25, 0.5, 1.0 ,
and 2.0 G\ 1-21 cell s/v@*‘?&/ﬁﬁe@%ect ively. The cloning
medi um was DVEMdaitfonG PRk etidt0of MukO¥orsEBS and 1%

L gI utam ne in the absence of MIX. Al wells were

[009()] GM—I Wagj pr%%uced by growing Protoclone GM1-21 described in Example 5 in two 850
cm’ roller bottles (“GM-1 Lot 2”). The volume of serum-free production medium (DMEM-F12
+ IFCS) conditioned in this run was 2600 m! . A small quantity (13 mls of concentrated culture
supernatant containing approximately 0.2 mg GM-1 remains in —80C storage at SRBI because a
36 ml aliquot of the concentrated culture supernatant was lost during a dialysis transfer.

Quantification was by DSL Active® FSH ELISA using the conversion 11U = 138 ng FSH.



m croscope and any wells containing nmultiple cells were
el imnated. [0088] After growi ng approxi mately 2 weeks,
cell popul ations were expanded to 24 well and,
eventual |y, T25 flasks. Once cells reached 80-100%
confl uence, volunetric poOuPE/7ties were determ ned
using the DSL FSH ELI SA (sanpl es contai ned 10% FBS) .
The best 8 clones v%ﬂ@caéﬁbg’gw’é‘émﬁé? S5 f1asks to
determ ne 24 hr volunetric and specific expression. A
three vial set of each clone was cryopreserved in
Sam@%@/glﬁ,}gn&pnt aining 10%cFBS, 1 % L-glutam ne, and 10%
CHO B1- GM - 21-98 denonstrated vol unetric
(009K rRyodictiowinegia cnt@ining/mutaniiFBH veasdeivisted argt ighned usmgt%md#m filter

.. 6. d, t t 10- Bl - -21-.107 .d d
wits BRGS0 Sp AP 1 6 PEIOEIBEI o FoP P BEEAbbti g1 ™
concé’ﬂ'trtaf%d %y & kra@i tbdti oM Q&lﬁmﬂfds@ctem et Tl YFF 180188110 K Omega

- -21-98 and CHO- Bl - G\VL- 21- 107 were expanded to

memlvr@m P?ﬁ*if?%o fOCE 8Ky, PapitLifeaysisnesi Thetralentatsovascenen Fige Ardkdialyzed
| f e
v MR R PPl 81 R A0 SR OB SRR

protefAVBE.reddVire 10. B8urh ;ﬁasﬁé,gﬁdﬁ)as ponfkdaimedliadel2 61 stpietl piofA0°C until
. cells per vial and GM -21-07 (passage 6) contained 6.1
purifigd| | jon cells per wvial. A vial of each bank was sent

to Charles River Laboratories (Ml vern, PA) for GW
Immﬁﬁﬁﬁ‘ﬁﬂﬂy Purih&tiogst s i ncl uded PTC l\/ycopl asma, Sterility,

with LCW Chal | enge Testi ng, testi o}g
009241 rﬁlmw@txqﬂb@u@nq o FoRrkgs Ay a%%&é%&%ﬁf? gﬁmflp B3 (Serobio)
LIPS antibydERe 8 oXfeskl @9}’@2 A3y vcglgfhe Wl bx‘é&ared in

COnmLeLfke I rus, and l'soenzyne Ana ysis, with each
1. 5cnpxs®pmg)rammtcelsm TEWL@S@%@ﬂmlthr@ﬁ@WﬂEﬁfirMéfﬂso}PH of

sl PR S LR RO E DL OB, g ves

wash@l8qlikihiey whpthel (B céluﬁiﬁl-vbldmﬂs 0201 M’IIlme pl-bmstrmmafmng 0.5 M NaCl,

serumfree production nmedi.um ( DVE +
five colyma olusprs @ il A0 1M %mweﬂmwﬁcaz‘e%’étenﬁ 7 6Aa%4r@f3 %%%ﬁﬁ Rrpiyip gluted
with 181 éﬂlﬁnﬁgolﬁﬁ’l@§§ﬂt W’%%I@ UTThdifretiofd Rk Adh A tHe ORE SbRinNGere
approxi mately O. 1 remains in -80C storage at
poolesReraie@éusté géacw?s @cemt agiflj apd 6pnashiratpeby wive Blirapen wih Amicon
|, t 0]
st PP G MRS 08 0o Bhalofhe B B, AL iy i
dialysikstubigig t 10K 8OWEY, Stioins H K3 htcrs]d{&/atﬁg oS4 hoRfk. EXAWbEed]protem

was repclé\r/elzrfecll grfa(} éo%gen?rfate%ty%ggmj}:)xseg YM 10 to decrease the volume to approximately

one ml.

Characterization
[0093] The apparent recovery of purified protein GM-1 through this single step immunoaffinity

process is 31.4-52.9% at 73.8 to 80.6% heterodimer purity with protein concentration determined
by amino acid composition analysis and formula weight originally estimated as 35,000 Da from

the MALDI-TOF glycoform distribution of subunits.
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Sanpl e Preparation [00911 Production nedia containing
nmut ant FSH was harvested and filtered using 0.22 m
filter wunits and frozen at -70C. The target proteins
in nmedia were thawed overnight at 4C, and concentrated

[009ay melnﬁryaffitﬂetmmm@mwsnn@ldcmbtyrmmml mmae @eqﬁbmﬁge I AITNEennmal
QC70,

devi 10. K . nbr b .
sequepees &%&F%ﬂ?%@. Ot B bR B O GG 8 T § Pegpbunit of
FSHSV%fh'I%Ah%;%e ‘i/c%%ﬁ'ti%g ¥ Eifn?}ésloxg a%mMaI&é p?oteﬁfba?ﬁ%m‘fkﬁ@B?hWeP&almno

: : ers di alyz protern
could aeldieeasiabllished, 21z ¢nt4 ieirtagr @d@lstantditheﬁqa@ Fituing ghurity.
i medi ately or stored at -70C until purified.
| mmunoaffinity Purifi catEQ{%g 31 A ycosyl ati on nut ant
GW1 was purified by anti nlmmoafflnlty resin B5

(Ser obi 0) cont ai ni Mgrphoogypf MbitanFBsHant i body per m
resin. A 10.2 nml bed volune was prepared in 1.5cm X

009%’ g ing s ROt 4R b B ST Bk G mass

specibradiyzesh pef foheedroGRl- NabSolad8d @le alasOfRctd 403l yRis sHéen in Figure
colum was washed sequentially with the five colum

A4 sHRY LAY Hicregserin pp i yeabupgdqnee of tg%ﬁ*@%ﬁ haspiy thatsoNpNad |

hypeggwc%syqs}wfmmym GRES réﬁtwls@@gﬁﬁdl FRL kaﬁ*eb&%fh@%fk% FithP s 0Ra

i and the target protein eluted 18-2
subunip Elypafarnestas opMSKIHECH 27196 thf@rsabtthBMO&mSam Gpn:g -R Highe dlfference

betwgénLt:icggl PLY gl\/P 1 ALD1.P8 lr Zags %Pegt% {s%l II'ISZI erft %&quﬁn% 1{1ﬁ1pparent

I'cC aci d, concen
moleé\ﬁmom’ightﬂtstrfbuedns(:ﬁ sibwiSi ang héﬂér(ﬁlﬁﬂer\é%xﬂlﬁ)y sirebsained PAGE and
%‘ent ate was dialyzed in Pierce Snakeskin dialysis
WeSt% offe ( @qu , versus 4 X 5 liters of water over 24

0096) QR thl 6 HiRls Yo7 REAIRHRTOE M ESES
[ ti:]oncel;]t rated b; Centriprep ?sy\%%ct%ﬁdg}ﬁdﬁggégﬁ%ﬁres t?/ Fferemlany

retairt @f hggnodiiematrdbynationén Migure@Gha maeingnst 2<athemmdotrﬂﬁ§iﬁﬂutibln®f o,
t hr ou h t h| S

ent recqve purifi praotein
o o g e o dP i HEEs RS Ee s e i oyt gnder
MALDE-TOH QB ;ﬁe@dﬁﬁ{o%rc@gdﬁ@ﬁs aQH hd dosi¥iehitvy R %8)uBing the poss1b111ty of
concentration determ ned by am no acid composition
highea Higrmyedysemmiedr kinete btabilie tg fthte @Mrbhcﬁqbﬁweesm medebdf @8-

glyco?ﬁ%}%ﬁ%%aﬁﬁﬁ{% 65 B}% b% c%lsg: by o?{'anrdg %C?}Ltlpralmgyuct)fl SIX su%s by
blant&:rmﬂtfyl funmjdabsﬁ ﬂdsia@ﬂmmgllycqfamsl \dxmo&tEQBlﬁBs:folﬁ @ullyAldn-glycosylated

m nal uences. that, could be jdentified in GW
Subu“rll\% Pe¥es ‘ioé‘}Pﬁi q’" g’f %8 Phrared s spegiithutiia redilts gieamhighey than
predm@éd occupancy (0.021, vs 0.0) of the extreme class («0), lower occupancy (0.095 vs 0.214)
occupancy of the (ol or BO) class, higher (0.516 vs 0.428) occupancy of the (a2 or B1) class,
higher (0.312 vs 0.285) occupancy of the (a3 or B2) class and lower occupancy (0.056 vs 0.071)

of the B3 class

o
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FSH. Al though the identity of a single | ow abundance
protein band visible by silver staining could not be
establ i shed, the data remain consistent wth ~80%
subunit purity. EXAMPLE 8 Morphol ogy of Mutant FSH

] 0095) To determ ne theﬁgbyqugnn1distribution of the
purified protein, MALDI - TOF_nmass ectronetry was
perforned on GW I aﬁ@aé6ﬁéfwﬁ“aqﬁé? ss spectra

anal ysis shown in Figure 4A shows a 26% increase in
rel ati ve abundance of the mass cl asses that contain

In mhygﬁ{cgh%ggsmltﬁtq@}f orns in GW1 relative to Gonal -
ey contain 36.8%of the total subunit

wh
(00974 The effispayee T4V dplpts s ead (B3 d.0p Govss deteamisadd umntFSHR CAMP assay.

s KSR By oAbl 00, S SOE g REASER 0%

LH resdpitdrtveere grosppad (dfsmptemiﬁjyeﬁan cuwditaghbii (20 @i dqbi]ibramnﬁ ta0$00 p31

S T SR S R
MoCl?QHﬂMtEI@H& afd oM ¥alAl pel BouHRS SiSREEb Q0B h BitsMNokk @ &58@5@

preferentially. retaln af 3 het erodi mer conformation
FOHOWlﬁg Fre@wwéanﬁwl@@ k0 migex 90 emeat 8@t BreRnE #neh fection s

pellr (G0 B, DR TR DR REP iR TRy g Ths

resuspprdegdan hindog bofmd(Otll i Sriapd 7.4 catrising 15&11111/1 M/g@h) protein

conceffiiap g PrlRRe il atad 86 HEFE TRUIBGRY G
future 4. Irypial¢ 95 Yib At hRMbLWAS pfoddif b RbRethid$ bR HSHRGAIHR was

di stribution of random occupancy of six sites by
analyzpl, a9t wAkhdR popRiboy lassaEd, d|S|aIyIated gl ycof or ns

B MR A e T

buffer fv@§ o Iou M T 89@ Aec&ﬁtgﬁiﬁg 5t g @I fﬁdi mi%dssx@ﬂmm ﬁM 151 hCG (for
he extrene cl ass

,VS
LHR) ef&ﬁ ,5%‘ iﬁ -S4l @)9'5F %Rb C@Wf'ﬂn&)@%ba‘ﬁéﬁﬂ&tﬁd Wé ae%fw byfter and
mlxedkag&)ra&l)ﬁﬁégedﬁ g%l%n&@o fd gddﬁﬁor@oﬂ%é@pt&% ¥mBfandsne

ass hi gher (0.312 vs 0. 28 occupancy
Nonspedifi¢ biading vars dé@m)mcd iagke pragnto000dE uplahed«;d {©G 06BSH s Binding

was i B ] posloeh  For o R 680 il SRR i e Db fropingred
filtrati@f thtt@b ¥ 164 pfddid bindingldufipore GMnhbriugd (M1 BRltBEREd)ee-i N

an FSHR cAMP assay.
incubated in assay butfer. Filter wells were washed three times with ice cold binding buffer

(BSA-free assay buffer), dried, and punched out. Bound radioactivity was measured in an HP
Cobra II gamma counter using a pre-programmed detection window specific for '*’I emission.

Data were analyzed using a single site model and Graph Pad Prizm software.

In Vitro Function of Mutant FSH
[0099] The function of GM-1 Lot 1 and GM-1 Lot 2 was determined by measuring dose

response curves of cAMP production in the gonadotropin receptor-transfected CHO cells

o]
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Large batches of CHO cells |ine which reconbinantly
express human FSH receptor or human LH receptor were
grown and disrupted by nitrogen cavitation (20 mn
equilibration to 900 psi, followed by rapid pressure
descriRl @8SR) The rdledd2 qudinThtion datd 8r dvoCieRtolleihnNBaddrdRinVk compiled in
sucrose, 10 nM MCl2, 1 nM EDTA and one part per
Table healednd Si gma Protease |nhibitor cocktail (p8350).
Following prelimnary clarification (10 mn x 1000 x g
at 4C) the nenbranes fraction was pelletted (60 mn x

100, 0B%13 gﬁ%w%)ﬁl&ﬁoy hAd 1B6@Mr b A AR i TG dﬂ‘@man es

fraction

Tris pH 7. Pwtﬁrﬂﬂ,ﬁmn FSHERE AL CL 2) FSHR Kt ef n

concentr at | t BELAF S m A0 A Ji9§ﬁzprﬁ rotein
assay and .,EM'_]é}i frozbidoi20xdRAM L L3 0.6¢ (070 L

Typically 15 g of rrenbr ane protein appropriately
bearing FSHR or LI-IR W ﬁed per well, in
conpetition assays. [O I ol'i gand binding was
eval uated in 96 wel IStphilityes M0t BSH / sanple wel | . The
assay buffer was 0.01 M Tris pH 7.4 cont ai ning 5 nv

[0100 Oh{zw%go%giostégso{fy(B f@yag%ﬁ% Bilf Mﬂ%@?‘:hg s RSy

ms? nthIn@ aSsRYalRpbf €rG¥ndat 4PTC)f81dthWetn|ibnltsadl' Hel ayel in&ﬂaﬂah@xﬁfﬂ 6kras
prior to the addition of receptor-bearing

samplmé Ardyeeied indh%F%HRﬁé%éss%%téWﬁs R JepeR ﬁ@’sp?ﬂe%aem e@d O days.
UndePtQQc{}Mk)twﬁE gp kses‘éucfa‘/(?f{?: BEsFHtMEl E}%g&i legﬁﬁarﬁ!\z\looffyﬁfjduhgg 91 days

rate or 90 mn at 37 C wth shaking. Bind
storagaas#y& Wease d4te inviiqaéet thel biogctivity lof GM-l storedhatdliGhs siableer up to
threex%o ei n bi ndi ng durapore nmenbrane (MI1lipore
?'screen) pre- incubated in assay buffer. Filter
wel l's were washed three tines with ice cold binding
buf fer (BSA-free assayEXAMBUE 11 dried, and punched
out. Bound radi oachwtil{yvv?@I red in an HP Cobra
Il gamma counter u3| d detection
wi ndow specific for 1251 emi ssion. Data were analyzed

[0101P5ighf Pshdive BleeslofRant®detMANh G aphafiadrabrizdasohutatai e.
In Vitro Function of Mutant FSH | 009%% The function of

inductgggriodebt Admgtderapy 2 Hibgle dosgarsoerabiapingel yedis el g vulatory

resporgg while CRPR QR GbleHb ¥6S0. olt/IoFeA?@D fér %%Qﬁde(b@ M- 11iR ®he standard Steel-
gonadotropin receptor-transfecte I1s 23

man Pdelsy pvdriad vehgiv gain ey meb easgarghiatol thitedtGooal-I édage fah shawm.

0102, B es B g TR B eGireid Rt g 2nl Fekent B BIAGTR
(Orga€da6ash ) ds Séstaisin @is GvHdl at FHE@In@lerdoéé,QD [BStRh BEBOddsSHiginiens (4x
25%, 2 x 50% and 1 x 100%) the mean numbers of ovaries observed per animal were 16.3 + 3.8,
19.1+ 3.6 and 21.5 £ 3.9, respectively (data not shown). From the data above 12 [U GM-1
administered 1 x 100% evoked the mean ovulatory response 9.4 + 2.1 ova per animal (6.8 + 1.6
ova/animal at 6 IU and 14.6 £3.6 ova /animal at 24 IU). The data are consistent with the

possibility that GM-1 may be more respectful of “mono-ovulation” or more controllable by

manipulation of the dosing regimen.



GW#1/161.2t4.5x IT- N 1.9f 0.3x 10 M Gw»1/2 20.9
X2.0 x 10 NI 2.3 f 0.6x 10- M EXAWMPLE 10 Stability of
Mutant FSI1 [0100] A three nonth stability study of the
stability of GW 1 bioactivity was perforned by
mintaining a sterile aliquot of GW1 at 4 C for three
nonts. The GW1 in that aliquot was sanpled and tested
in the FSHR cAMP assay at tinmes zero, seven days, 32
days and 91 days. Under the conditions of this study
the EC50 of GW 1 changed less than two fold during 91
days storage at 4 C. These data indicate the
bi oactivity of GW1 storedLalIMs C is stable for up to
three nonths. EXAMPLE 11 Activity of Miutant FSH [ 0101]
i gur ea Sesaigant P8 ) eviicp¢inaie ESHS alfid dubumitt doenprivedther @quence of
rat two-day ovul ation - induction nodel. Adm nistered as
SEQ IR MOn@,I anddwhereiny the divhl ﬁ?&ﬁﬁt sybmsiH cpmprlw the Sé%ﬂ@ée &h SEQ ID NO. 4,

and wl%\éelulé g%,lggigco ! es’%? Eéﬁcheas 3 %@%%@ 1\2@ 3 f h%e a%?d to wild type FSH.

man Pohl ey ovarian wei ght gain assay was corrpar able to
that of Gonal-F (data not shown). [0102] The doses oo
t&est edlhen rgdognhinans P refs ghafrg 1.0 whereip Mg of4thg Falgha subunit is

H CTP O 8 t t
aseos 0 T sS HE B S, Il RV L R ol o e
beta subadh i %C(';; Paand 1 x 100% t he mean nunbers of ovaries
oserv% r animal were 16.3 3.8, 19.1t 3.6 and

21.5 f 3. 9 respectively (data not shown). Fromthe

? ﬁte arég??\éﬁ\yé%g#é%§ G\f}ggtp ago%ncgﬁlﬁhselrgg %I\é% gnﬁ%ﬁﬁ/%%%/ E,gﬁd alpha subunit
comprﬂsﬁlggthe ke U?uen@é’ F &mQTED M. Barkh a8dnd 4<btod c@m@ﬁ&n@@ﬂﬂ RKBdncoding an

he data are ‘consi stent with the
FSH Hetssibohiticomptibiag tieMequenay ob8EQOPeNOe4pect f ul  of
“mono-ovul ati on" or nore controllable by manipul ation
of the dosing reginen. 24 CLAIM5S 1. A reconbi nant FSH,

er ei ’ﬁhé aﬁl d'_f%'l'!m%l PRGASUR WY firsCRRAREEHRAS LR HRANBRERoP ectors.
SEQ ID NO. 3, d Wherein the FSH beta subunit

conprises the sequence of SEQID NO 4, and wherein
sgi ¢ reconty nant, £ has, A0 LG EARRAYelo hal T-11fe

6. A method for producing an FSH mutant comprising:
(a) providing mammalian cells, wherein the cells comprise a first expression
vector and a second expression vector; and
(b) inducing expression of the FSH mutant,
wherein the first expression vector encodes the FSH alpha subunit comprising the sequence of
SEQ ID NO. 3 and wherein the second expression vector encodes the FSH beta subunit

comprising the sequence of SEQ ID NO. 4.
7. The method of claim 6, wherein the cells are capable of glycosylating proteins.

8. A composition comprising the recombinant FSH of claim 2 and a

pharmaceutically acceptable carrier or excipient.
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2. The reconbi nant FSH of claim 1, wherein N33 of the
al pha subunit is glycosylated, wherein N55 of the beta
subunit is glycosylated, and wherein T57 of the beta
subunit is glycosylated. 3. A cell conprising a first
vector conprising DNA encodi ng an FSH al pha subunit
conprising the sequence of SEQ ID No. 3 and a second
vector conprising DNA encoding an FSH beta subunit
conprising the sequence of SEQID NO 4. 4. The cell of
claim 3, wherein the first and second vectors are
X Pr ess hpthodediRatng arbinfdtik ehnabfcomipaibimg 4dmidiseengito a mammal
the cell is a mammalian cell. 6. A nethod for prodﬂping

in needtherestprnefestive amapntiof |ﬂi*F‘gre°?1§}’“}§%E/$Ié PHARaRRET g Ao claim
cells, wherein the cells conprise a first expression
vector and a second expression vector; and (b) inducing
expr ess intthaoall oft sienufid gnfotl astogendses i maﬂmmal,l qogtprising administering

expressi on vect codes the FSH al ph sub
to a mggmdt Inspgeg t 1\4%0@ &@?félé{e&fnougié fhs 1 RE‘? Mé‘}"éﬁ“ﬁ according to
claim 3.he second expression vector encodes the FSH beta
subunit conprising the sequence of SEQ ID NO. 4. 7.
The nethod of claim6, wherein the ceIIs are capabl e of

| ycosyl at | ot I ns. conpr|5| the ..
, g‘écowbxn@ﬁ?loasgfr W &Vﬁm%fhg’}'g rsﬁ Ee]lﬁlt A djapynal, comprising
admlnl‘%‘féﬁﬁg k@R IS RAN hSlec @ EhefoeF iRl e?ﬁ%tlve'z@n@unt/éf RS R06mBInant FSH mutant
treating an infertile mammal, conprising adm nistering
according ta ctrm¥al i n need thereof an effective anount of the
reconbi nant FSH nutant according to claim2. 10. A
nmet hod of stinulating folliculogcncsis in a mamal,
COPI | BhdYgcAABmMhtHS2T bNdaint 0 whePRATNBE of hatRedsubgit &0dylcosylated.
an effective anount of the reconbi nant FSH nut ant
according to claim2. 11. A nethod of inducing ovarian
hyperstimulation in a manmal, conprising adm nistering
to a mammal in need thereof an effective anmount of the
reconbi nant FSH nutant according to claim?2. 12. The
reconbi nant FSH of claim 1 wherein N55 of the beta
subunit is gylcosylated. 26
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