WD 2005/ 020934 FSH GLYCOSYLATI ON MUTANT BACKGROUND OF
THE | NVENTI ON PCT/ US2004/ 029042 1. Field of the

WO popsnazaodh [ 0001] The present invention rel at eBRCT/TS2004/029042
pol ypepti des exhibiting follicle stinmulating hornone
activity, to nmethods for preparing such pol ypeptides,
and to the use @ﬁﬂgﬂgﬁgﬁﬁﬂgﬂéﬁﬂﬂﬂ&ﬂﬂ&ﬁiﬂherapy, in .
particular in the treatnent of reproductive disorders.

2. Description of Related Art a. Gbnadotropins [ 0002]

Follicle stinulatin horrmneT(FSF% a nmenber of the
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2. Désagiptieenf Relatkdced reconbi nantly in manmmalian cells (US

5,639,640, US 5,156,957, US 4,923,805, US 4,840, 896,

Ug %Jﬁﬁoﬁ%gmsEp 211,894 and EP 521,586). The latter

references al so di scl ose the human FSH Q- subunit gene
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[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 ntracytoplasmc sperminjection (IVF/1CSlI) and
weedosYwIs4 ansfer (ET), as well as for ovul ati oRCT/US2004/029042

i nduction (01) in anovulatory patients undergoing in
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Pﬂwnbﬁmgﬁﬁar chains to specific asparagine (NIinked) or

serine/threonine (0-1inked) amno acids. In contrast

to Gheosyiatson (ﬁ‘r’ESHim no acid sequence of the protein
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[0008]%%{9%‘(10%%@1@% ?prgmls,e\ylg} a5 szou%%havmg asparaglgé P ﬁ (N-

hnkedmlf‘gwia@{aﬁa@ gae ehatuys, thitQFe B3Rt Sor INvODb MEDEN Al ifdRHS t €S
on the same protein may contain different

Cﬂbofwérab%wawat(@ygqswwpwé golypentiderep pppe:; traaglaionsd etepiethatgpsults in
the adcgﬂléﬁb )X/,aa?;;{ngﬂs 1.%' &if0as a%%%/@g\é hg%élﬁlzgfge%?)gﬁeorgﬁef (E}eﬁrﬁég&)

e structure
amino hedsrlogernsist tp theinaarianbmsiegaen sgjuefcetdiehe protein portion of
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residue. However, the presence of a consensus tripeptide is not sufficient to insure that an
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[0010] Human FSH contains four N-Iinked glycosylation
sites: two on the conmon a-subunit at positions 52

W@psad9ahd two on the O-subunit at positions PCHESR24029042
Car bohydrat es attached to the a-subunit of FSH are

asparagiﬂe rE t A aﬁ?g%ﬁﬁ%ﬁﬁg‘é %E}}(&e Q[I\?g%)c%%'latﬁﬁ%%%'ﬁgﬁ P der/Thr
sequenwmzatry eir satatesS Oatiireesi lnwertharthe biber @mmuspastems loy Asn-Xaa-Ser/Thr.

oouof B ESR 53R B RR oab TS BB T oot ot
positidré 52(ahd 78 aRBrwbh tHe pRMsInttat lﬁ)stth)ats 7 Ry, aCh@Bﬁ}&lrates attached to
produced in a N acetyl glucosam ne transferase-|

the o-gibRPit P IR e CAUCHEICURET TR & EEHYE8oieHon 81ceagnel taaélﬁfaictlon
n [

wnerc FRGPAN S 8Pt iR SRR RS, Réri] ddiges o

the heteﬂod\(m&/rCfroalﬁ;the\thrEMahqﬂ esumably due to rapid cl earance of

[001 lbp}gﬁltag %d %q gg}i%n)r/lolo%ln %%9228 Qj‘(ﬁgg%}g@@ Qré%xsl rgt)e St;hea_;tgglé vz;riants

produ&ﬁsiﬁ R NOR ety Y@hdoRMSBinE %éf&%feq AP0 Gl G &td OO Rl tik@defective in
| ood stréam The isofornms have identical amno acid

sialic @e&bm@mm arejgpctiye g BpH iserreterbhy wis fxgtcelds or purified pituitary FSH in
: t he

ir, P AL Q0P AT S84 i Lt

glycos&la@mnm&s msenmrﬁauﬁsadmw dt ll. tHﬁenm:prrcd aw of () grle0d, describe

vanoug ggaéﬁﬁﬁ dg:?rfnilgtfr%rlﬁgﬁer od sgr\elzlér? ITE %Sﬂ a\%cllfiéjntlgﬁ r‘ﬁn%{g acid

sequerfeBl G diffeH 19 BeirledBat oflgaht- téfﬁl);latl&ﬁﬁ ﬁrodﬁio@ﬁ’dilﬂ ludas fohad that the less
circulatory half-life appears to be the

acidic referrareipritadariaster 4 viye CEEPRGFI FOTHES &%6@%%@% f5ofiygn group,

possib &e%@dﬁff%?en@%éﬂﬂ%%%ﬁh% atiBabntt et 'thel isd B Nrotebve® Wishop et

I ncreased I ntroduci ng addi ti onal gﬁ¥cosyl ation
al. Encmcne@og}olﬂ%ct?éa(éb 26he48 fanclude that pigcudaenyanti-1g¢ anplars to be the

i.d i ant S
poms B HBSELA P o RSB ORIRL ST PRI PR
life of G8HROXIM the libréndtd }ﬁbelmtrbdﬂfeuﬁgfadlm%a(l @Tepsytl atiomadites/te increase the sialic
reconbi nant human FSH (rhFSH). The CTP noiety
acid cougiv P PRFPEf0 aci ds 112-118 to 145 with four
O linked glycosylation sites |ocated at positions
1R 1 FSHMarid3? and 138. US 5, 338, 835 and US 5, 585, 345

' Se, a difie uni Xt e he
oor2id S pRRa i et e e T B R v S AT AL o
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i ol ogical activit

nati ve FS but rol o
moietycGopgeF at Frge e Hﬁyilfgeto 16@%‘(@5%& o Ll %Ontgsﬁa% located at
posmohé‘?z 10 M Paxy aﬁ@[m ﬁ?é 5,098 $30md9fs % Bes, B@ihfs&los%labﬁﬂahﬁedmm

iaft ~— thereof has sSignificant effects on the
B~subuoi_t eatmdwdet the CormipgHluarith theCTP ogaigy o0BCS; &g rayigng modified
analoggelz gdb%ﬁ% lslavaqg?]glo hal cpm?}; efl flvé: 9%%@1&% tr@én%ew%rculatmg half-

n| S% agonli

life. USG, 405 ks disblo@é&dhﬂﬂi‘é catﬂﬁx{ﬁ te&ﬁ&aﬁlﬁcimdm 6£1heH€ES B- subumt or a variant

heterodi nmeric WO 2005/020934
thereof has significant effects on the clearance of CG, FSH, and LH.

[0013] US 5,883,073 discloses single-chain proteins comprised of two a-subunits with agonist or

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

A
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PCT/ US2004/ 029042 pol ypepti des havi ng bi ndi ng
affinity to LH and FSH receptors conprising a
WQRopsop9dt ei N hornone a-subunit and a non- natREEUS2004/029042

occurring 13-subunit polypeptide, wherein the
poly R LRIk o B 1] BT RL IS BT S Eaprygin

hom@ee @(Stﬂemmand) mnanhamtallgabc@mng f-ebustguBperRie, ¥hekin tRts-subunit
FSH

polyRpiigd 53 i DL ABIE s FopAie ToTLP P e gncts rch of which i

selectedf®ubaindt of sk Biclskqlletebs DX 1MetQll | (A0S Rlst ng{lg?
two N-1i nked@a?&:;csocgyl atsl on Slet e( mgoiﬁ?g% %ﬁ@%alogue of

FSH wilt§ @n inseepsephalivit fas wiersin thea almdaﬁ-sblemmaE linked bgan oligopeptide

- f, FSH nd 5 mut ati ons that nmay be nade in
conteHi I%EIE%Q‘iﬁly""fsy ]tes an attenpt to inprove the in

'[oomuwo h3k93 «hfsceose@fw Eﬁ&xoﬂ@hmﬁwﬂﬁa&l 18 ®eQafHuhi astt}!ﬂ &nd 51
% a- _and , S-subunits maé be used individually
mufa%ﬁ 3t gk be glage Bt Bspismitel Fell ipan pitenepsiimgmbiothe (}szvo half-life

of Fsadaibioafaho PhYGaSY hf%E 9 Hqg%én& £ ET%J%UI}I a”d' uﬂgltdgyﬁiually a

mut ants were 1dentified usi ng
additiged! gbrcoryéation siEGidr ummmmlen (@a}dﬁroahbgiy@@;leﬁors@iee)l yrhe n28

e LEH AL 5o 9F, 900 B Seene il Lanrertotl £

generétai basbdiillg on thehbiGotardf hSH. and@ sOdlea&48EnaeeSo A and hCG
di scl ose the groductlon or testing of any a- or

despity oRly|Far iHentey ﬁgppwméﬁéufaur&gwé%@%aaﬂ FSH. M@@wﬁé% does not
dlsclo‘s@tthé BQME&MX telih ofda'n echesls g ?ﬁﬁ%l{ ¥ ere[aog) cgl atgg Site was

clinical need exi or a pro
introduged Blylsite flir¢cheel mttegmp@:utl cally relevant ef f ects of

e R s e Ao A

relevamdfﬁ:w@toSFSH%dVWm&hnW&fﬁnﬁﬁ'sﬁéra@ra@l/dsﬁﬁ&@ntniﬁfe%a%taél%rﬁ ared to
circulating FSH activity as conpared to tha

Cu”enﬁﬁﬁgﬁlﬁ%l FeHprodusiss it Whirlemreistly pognies HfPFﬁa“@i—ﬂ@?éﬂtof
th
S 0 BRSS9 NI R Al o= 1

means of
[0016]) RogERae BN {0027 |s dfiveteqh tosmiemprodmitent Welhay tht ateerss dfeaiing such

produJ{QJt ant FSH, wherein the FSH a-subunit conprises the
séquence of SEQ ID NO. 3, and wherein the FSH
(3-subunit conprises the sequence of SEQ ID NO 4.

The nut ant FSH $EyIMeRM-QF yEsyVEERdION O, 1, 2, 3, 4,
5 or 6 asparagi ne residues of said nutant FSH. N83 of

[0017]tTrhe prastatntveati susladstto reutdne F§HywhavinaheBSH Nshbefit doh@nses the
mut -sybunj t. ma cosyl ated. [0018] e

sequenisy W30 10 KBy FEnier gt cedioh i Ghrmp i diensinase of SEQ ID

NO. 4. emﬁ@ﬂm&ﬁt BSH Eﬁgb@i\ﬁ%%%gfateﬁ% ant 2, OBk 8l rato‘ﬂ{% rpsidues of

%uence of SE ‘present invertion a

said mtrt atEs NG Hrih¢ moteatesibubimar he glicorylael. FPSH <ﬁf tbarutanit

B—subuﬁf%q%?%e g@npsry a?edng t he sequence of SEQ I D NO 4.

[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 $-subunit mutant comprising the sequence of SEQ ID NO. 4.
4



4 WD 2005/ 020934 PCT/ US2004/ 029042 [0019] The present
invention also relates to a vector conprising DNA

wenosdzast an FSH a  subunit nutant conpri si ng REEUS2004/029042
sequence of SEQ ID NO. 3. The vector maybe an

. ressi on ect 00

00197 §RE SRS R B <SRN DR SO AR 3R

subung lﬂmmtommaime fipide DI sthmeN@ezq UEh[mm)fr 3k Ge bDety@ession
4. The vector e an expression vector. [0021] The

vectorpr esent |nvent| on also relates to a vector conprising

oozogTﬂé %ééen%rﬁ%g aRo $8500E aNror coMSH R FDNRCRES i arNH 6-
ncodes an FSH a-subunit nmutant conprising the

subung eqen cenpisigEQe sueNeof SEQHR NPt il vscior suy badn Bipaession:

stor encodes an FSH , 3-subunit nutant conprising the
veclolsequence of SEQ ID NO 4. The vector may be an
[0021}9X9é’ ﬁ@%ﬂﬂv@f&@h @lso re[lﬁ@s';’_ﬁ]a V'Ehter ponessshie 4 finseDNiAomdalss@nd DNA,

rel ates_to a ce a, vector . conprisin
wherel b TR At SHFS 4 S B P RO A, GRS S EHBe of SEQ D
NO. 3SRAHENGR A seebR DRANGcods aﬂ_ RSHVEGHAAIt FRYant BEn@iing the sequence

expression vector. The cell may be a mammal i an cel | .
of SEQ@D28). 4TH&cyreireney bmwmreéﬁﬁoram@rr elates to a cell

i |

[OOZZE?@J eésen{1 %v%ﬁégt%fsg gelgt?ﬂg a ncgh @ﬁrg se ggi&gﬂ' Seﬂlgfé%ng %NII\AIO
encodthg aft [F§ Hwegibanit rrmyant b:enmmgxm eguinon ofB8EQdP NOhe Tgw|vector may

may be a na . [002 The present invention
bean%ﬂp§§31f”élveﬁt%r %P’E? L °3 ﬁ%&qg vector conprising
[0023pThd ﬁx@%n%nﬁ@ﬁ disa réigePnd cBNSomphieiiei Nectdreofriprisihg DINA
encodes an FSH a-subunit nutant conp

[1SI
encodizggn ERElES-sPUSEDUD! MOPTEINgRkP HARTEF AT THE MWakdry Trgector may
be an & ?e%gigﬁ V&R nggangﬁﬁ I\%Hé EHM'HEH cQpnprising the

quence o he vector may be an
[0024]e1<1pH mnmvemon olso refites ol clell comprities aveneneamPEpng & [first DNA

and a %egmff]%)]gl h reﬁstges{irsgﬁ tnlgcg 5 ?l %\g/léf(; LL%BS& \%ﬁx?an@c&ﬁéé sing the
sequerdce wtswq;gtm TP hesEs tﬂauecoanmmmcoaas EﬂFEHiﬁesuhmnn rhutant
mut ant conprising the sequence of E@%A % .
comprig 85 sa0ee SESBIADNR or e JpIPT B8% e’&ﬁ%%’&?ﬁ&“ 8 The cell
mayb{i:%lﬁll\lgéiﬂé{.ﬂ@apl t nutant conprising the sequence of SEQ

The vector may be an expression vector. The
[0025]cEhd prmyt ipecniomalspredlitemio eeell coppaReg 2 frrse a?ﬂe pagsppd vector,
wherellgg‘\f‘aeﬁﬁt veﬁ:%o%l S r:w%lg ?)tnl\?& eﬁc%fi@ﬁ %%@ﬁda gtﬁ)rufxft’ grﬁgéglg Eclﬂ'gpx%ﬂlg the
sequerﬁsa[@ﬁSEQ DfN@I yﬂmIs/yHeaém fig sprontl e'mts: comyeisei RNSadndodied 4rsFSH -

rise a first
subumt mu ant compnsgng 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 a-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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expression vector conprising DNA encodi ng an FSH
a- subunit conprising the sequence of SEQ ID NO 1 and
W@2m8020984 expr essi on vector conprising DNA encRCi/H§R0a41029042
FSH , | -subunit conprising the sequence of SEQ I D NO
T T e T A L
pharmGesMichIS} tgeabl&Sirti¢rst axdipiandwisereiphiss FSIE edsub@at doynprises the
acceptabl e carrier or excipient, wherein the FSH
sequepcec A 1D Nonbrand sdiciihe BUGHonbEn FOmEer Beregionss o§FQ ID
NO gherein the FSH (3-subunit conprises the sequence of
"SEQ ID NO 4. [0028] The present invention also
[0028] Ehapresent mventivetalsodelaits toragadthargofareating er inifdrele meanmesl,,

conprj sing .adnmnistering to. a i. d t f
I e S TR W R e e

mutant, ReheFeBhtnd FSHRUEIBnE riss€He botRcBRUPISECEIIPNOSEQnH Whbkein the
3, and wherein the FSH gs-subunlt conprises the

FSH fsedueih canpriseSBOstqnene,.of 4EQ[IDG¥0]4- The present invention
orelates to 0 i : .

[0029?5% Press g 1éne/%né1§>|n g%f) Ig]%q%tgs t?gmg%et}?ofd Jggh%ﬁlliagllg% é‘olhculogenesm ina

mamn@dreoipsitiag adrginisteriag ammainmiahinneed tHehef enéffanveiheot bfemutant

e IR O B PR R EMS A0k ML L FRERE, sy gvri
the Fs\lébé%%li?%ﬁ%Bﬁgnfe?tﬁe(s BHRUWTISECCORY. 4es the sequence of

0030] The present invention also o
[0030) Bheapresnt ioventine rlio ctlaits th adietiadg L ondacingpvarian hyperstimulation in a

s S5 0 A R0 P PR by amount fa mut
FSH n@ftfre ot hev&n &¥RSH -ofbuait bothgides the Skt ant SEQURNE. A, dodevherein
FSH a -subunit conprises the seﬂuence of SEQ ID NO 3,
the FSEfersyitvait epmprisep drepapenes- & 3R NEoftpr i ses the sequence
of SEQ I D NO. 4. BRI EF DESCRI PTI ON OF THE DRAW NGS

[00311 Fi QUBRIEFrIINSRIFIGON GFMIIEE TH0A HAINGEE

expression vector used for the expression of the

[0031]g)“i*%’i'@rlz}&]éI 1SHBYEINE p1dsRRBRLp &1 1Bl redsish Q¥ ol R8d Rr &8 BxPrebdidh of the

the expression vector used for the transient
aH83Mxpresgsi on of the (3E55/ V57T subunit. [0033] Figure 3

ows .t he asm d. t he expression or .
0032?58 PP pERE i i IPREBh TR el BV BB govesion
of the BESBIVE7TAsghews the norphol ogy of G 1. Panel A and C

LDl - TOF mass spectronetry perforned on G#1 and

[0033] G5 gt 3Fhovwathe plagmid ips WATESXRFREFI)R iV ecteyrusest for therfefpression of the
8Ess PP bt

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



[0035] Figure 5 shows the performance of G 1 in the

i mmature rat two-day ovulation induction nodel. 6 WO
WQoO5H/BR8034 PCT/ US2004/ 029042 DETAI LED DESCRrAVUSIN04BIRI042

THE | NVENTI ON [0036] Wiile it has been shown that

et 2 nOp G PANIRE SRR RN, ead o

increased I'n vIivo I nprovi ng t
d
oy P 0o SO L BB o D o

increasen s»emsmsalsmummevm@thﬁ eelésklﬁeaurfws&bns macacdnpidicd tien simply
nt to ensure that a

i.tio not s
add%a%% eleesyIRian et on L@iﬂ Sl 90RYIBiR ST e B i nocessary for
carb&?@xta%raﬁdm&&‘ Giis 88t dubfeidn® CPdnsiRe @la€h Barb Oyt ADadihn site will be
conformation during biosynthesis, determ ne whether
utilized Gihefeganschigh pede lepabprptgipHetdingand conformativorniseng bigsynthesis,
u
deten%%%q@r%&l%r §ri &Fgggisa@ etrglg %S%tfg d a{ %‘E 1)5; g%?%}ﬁg? Isegﬁgh ?g(f%e

additiht the doBansaotequaice rusirte mmphsmmph tnat Pliyerdiyiagon of the site does
t confo n or stabhilit

rom se th din r [ N af.

ot IR G R Bt P OB 1 8y AT PR A e e
glycowottgjnl ncreased half-lives have been |imted to fusion

7p i ns. wherein the fused portion of the pol ypeptide
[0037] e hig eeinh ddHiaalnaes gripcpasisad Mahligistess bechgppited to fusion

t

prote%? gitss egﬁ% cﬂpedr{](%{ ffg%ﬁg%l{}%g{ldé 1h¥13§eyc%§§§10§§t |1%’%S}§i§“°n sites.
FSH byalogwtsewdl memsed ha&tﬁ{hagsdmes it .to pOPB8YceSby thet iniraduction of
{ kq ‘§ G{e i m(_Jg:sal when addi ng gl ycosyl ati on
SO 8“8)/ g?’tﬂée e mé 5 t‘agene5| s because the
[0038¢ SRra&tSLisofe&igd weBSHeedd tical waenaddied ghicoptsion Isﬁmﬂaytshaﬁlrected

are conpatible wth carbohydrate addition.
mutagg GRS A [15FOBIFRISTEqURt RSt e Bt ﬁiﬁOémoaﬁthaE g compatible

with d@[woﬁglcﬁgte Al &8HHUBS cHROWIHioA % e HiiSiFddREed YBnutation, the mutated

hr ee-di nensi onal "stri'cture of the protein or
res1dt@u goukbimot distupt e threetdimensional sihecture oF he gratein ot substapially detract

from @h 8%912 e tf%nc%on %? ﬁlteé p?&eﬁl CLERLOE %lt(%%llm OJr a',tl\é?t 'P(Btpthermore

consensus re ues

the coadﬁad; rsqlmj'&s tinald fidh @y added shehrtha&dhdyrars bnn:—nddnn drei menoxfoﬂthmfolded
i S

ol ded protein.struyc rwi se it nli kel .
peotip RSP SEY PR S 8 EbP op Gl Bt FLUTF AP gt Fesie
[0039] QA3}echinityl theltBeeBihdhsiohNBrhdHieRf g&m&@é&lﬂ@wa‘%ﬂm&ﬁlﬂé 8vo

of gonadotrophins was limted to fwo ggen en

indepgnd g reporie pL thig érﬁraﬂf gifugfurg piife Ane chhweef p éllss@ng@PW%ed
| t

hCG (ayfithng By Yo SOk YGETIOR Bt e B eld RNl of Bl termery

complef of fadly glammyﬁzyed dBphdetvodty fagneptsdTyzosstiaht EPIMCG and

o040l ey R ot et TaaBaien SR pakiip iy bvo srctures e

signifit@ltgi diBerpRiF &4 &%, 2008, indahsidiallt Yir@GumIfer individual amino acid
di f'ferent (Fox et al, 2001), and t

nificantly he
resicugrelpRibF EAFIGRe et GIe BreReTy Fdsied BB Bisiipusly ‘fermined 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



resi dues for the FSH nol ecul e cannot be properly

nodel ed fromthe previously determ ned hCG structures
W@ Wse098d , 1994; Lapthorn et al, 1994). [0041RCTVHE2004/029042

present invention is directed to an FSH nutant that

inverff3 desionegd el F{‘Jo}ﬁf%@ id gﬁoﬁBe t}&rtxﬁé\glbi?ﬁﬁsiii&tnld%ﬁfeate

he human’ FSH no ecu ox et al
addltmnnlaghycoeflaudmeeq;ngesgntsxtéé mm 005 02003t and E55N/V57T of the

/ 1US2004/ 029042
55yl PRag o R aiga s Maorat 5}(“8%.3%3 R TTr e ESH gy be
glycosylert e Thaestd drinfitahd @i oha P8 Ydodylhiidh 5i0E OOIRE Hiueht LSSy be
H83N of the u -subunit and E55N V57T of the
glycogylaladh iinyitro o0& ¥sx mor e of the addl tional glycosylation
OO4ﬁ"[th%SFSﬁfm\5thﬁ oggrfe 'eﬂ'tqm Pr%du d-"()&%ﬁ%%lﬁtaﬁ%me—{l@o%
a tes €

one or nore onal ycos
knowmmunt Hiatart FBHserangthiods mgllugkt:ﬁns ybratrecthnmfmuq:leolid@ fsequenads ¥coding the

respoh 4Rk 1508 S S A0 Bl ol B £ e o
The FEiea gtafitaif tedsedenCih i€ ob Bﬁy 610615¢ proatdedbyQherni¢tl] SRtbHEr by a
seq uenc%s encoding the respective FSH nutants and

Combé%%%fsq ﬁ@w@m@ﬁlﬁeldare‘foalﬂg@@a@.%teplﬁwépggu| tabl e
[0043] AR SEBGLRLht '39@1% presg_rﬁ‘fn\): %MWmﬁse%ﬂ%%c Qﬁ@ﬁ%{ﬂ% units of FSH in

i nvention may al so ro uce hem cal synt hesi s
the fogp oﬁpwoasep@rgfmpp}y@pptdn cbzfms(; Waetie dlag twhtahe seongngmerized iz vivo so

3], The. FSH ant of
as to 1: ﬁgg%ég ol &hp% nggé{ﬁc%r[r’?g (r%?ésnlglet Cﬁl?un COHStrrIrlléE compnsmg the two
subun;tQa@wamlﬂy tmkedfbyl%f‘pidptxde both er i pepidelinkano Tﬁe E)rarnata&d residues of the

1inker H%cfeexgtl dﬁlﬁ%ﬂ%{)}?&t@a eéoe Y nftsxitf# élcggﬁ"l 1thH‘E activity of the
FSHIﬂ‘gblycpeptl de, or it may conprise a singl e cha| n
construct conprising the two subunits covalently

[0044] i AR E§Hoyutantpé phe pieseridpgnbien may bt adndrpasehal-ifggompared to
i G BN | LKA SR, FRENI BN,
compdrtrbtoaatd typd §SIOf ThhESH EﬁHntrmhymdsmpx[i@M@sa&'hﬁnE&Ht aut,ans, 4, 5

ent i.nvent i an incr.eased
or 6 ofthe NI SRGRHBH s The PRy i PP RS oSt
mutan©fsofohfs, W}ﬁfeﬁﬂéach oIl OMpHTEY oBbS@cdhaM@esian0f €@S8L, 5 or 6 of the
stabilit conpared to wild type FSH The FSH mut ant

N-linksg glyg ipg gites| | gosaccharides at 0, 1, 2, 3, 4, 5 or
[0045]6T}§efnu§;fégt1&% slehﬁ’gﬁ%g e&loﬁﬁgﬁ'}él B} B@uﬁlrﬁt@%f thgpt@HFéHa bAaE

may conprise one or no mut ant 1 so ereln
lnvent@aafrltam beoboytmcicd hprdobdsg ot Sygtbsazmg amihdestidgtse@iends enodiBg the

of the ke 0 n sites 004
pacent Fi Bl it b PR SRS ER B L PR srown
in SEQID NS Foitl m%@iétt&e@f ThéRucldofiN@dguerite MY the be changed so as to

onstruct ed i.solating or synthesizing a nucleotide
effect g %H@@O%%g‘aFﬂ@vaf”r?ém%é‘%‘%FﬁSIdP%T%B%ﬁ“ de sepuRncgSaR i

modifiBES iRl i@ mubfsaibsRetamvhiidinihe, RPhiQeAtkd-RRAUSHSAR

shown
prepared by chemical synthesis, wherein oligonucleotides are designed based on the specific

amino acid sequence of the FSH mutant.



in SEQ ID NOS: 3 and 4, respectively. The nucl eotide
sequence may then be changed so as to effect the
W 9s020084 | on of the rel evant am no aci d resi dEBUSIDIPHE029042
nucl eoti de sequence can be nodified by site directed
00 IR B s S P B i rick S BUELERI R o recombinant
vectoNiel lefab Bl Iir@@dﬂ tdﬁdoﬁﬁbll s@@&nenselechsmjgfwdxmm afrihet ;huéypeptide in

cifi amno acid s e of the t.ant
the 450isbirsp Goiad MR PPUSPD0R SHG045 S PBOREFS THAEHAL FBgts e
vecto%eggb SREiEn SAHERM kel R aRiHo¥ B ORthb AQInERY exRriida@fie drbent 0
nmbi nant vector and operably |inked to contro

recorréverqamém@s 1t be 98 antpndmguskyEp g BRDYECEE, itehe VRRIPT it ¢xids as an

extracpndep Pl S R et S BB R Blop i i lion,

e.g. aQKBnas %l&iﬁna@@élfyf t vemumaym%manmlohowhm Mﬁrbcﬂm;aﬂ lrllmtdh@?t cell, is

experi nentati an
e eh GHOHIST R SHITAEY A IacH BRengr Gt Bl BRbgROmR dpio which it
}msbé%hﬁﬁéaﬁé an extrachronosonal entlty, the replication
whi ch is independent of chraonosonal ﬁpllcatlon

[0047é T@e vgptqﬂna@rﬁedm cAPIERSiGRater BRI ueh, e paeleeiidefgypepes BRling the
ti

potsp U De LR BGRRl L  BRUSRY LRIy FoiRBlel SequsrBqied s sgnseription

of thetnmgiedtiversequiehée. t’JFiE vettpomasbnderisyd framelaghiié br viral Diefs A number

of sulgE% eéérg%sg r%‘é@?soqo[' %%Ar' 10%_ ﬁ%{xv gos:t_] g%:l}srgil ti gecgigeredré ra]re é:ommermally

availa8RGRdeRabédia th@kypept i de of the invention is operably
i nked to additional segnents reg red fo "
(0048{ ThnEsP iRy cter e BrREOEBFF R lgfé\ﬁf@wée SREbeng BiervgTior o

rephc%)(n &@ [hgset‘ by 80 EERM RlnasBhfle OF sithadkqidee, (AhdUADRSst céif is a

e expression vectors for expression in the host
mammmahselnemne Sivae onemequemwlo@oﬁhewmtm Thyy algp/epmpalse & sgctable

ib d th It
markc*‘ll‘ C‘% glrgeﬁ%\{/v (?SS Ip{cﬁdggt Cé)gr i ;g [cpe%NAlln tf@ﬁo#} @%lp gﬁdg&l@ﬂ{e ggene coding

for dllﬁ}}ﬁl@owﬁ&tr@cﬁuct@e (IDIQER) @ahe whmhtcbefehasmstmmlelto B dmguegtanmmnm,

exanpl e of such iigéence }éMhen % H cel
ananay SR B RGP S OB "SGR T PERTIERET on.
[0049?—'??16 V&%r%ay'ﬁ?s)é BhPAsCAMMREJIFEbIB g6, echab|DF/FRBLKEhat cells having
a gené whose product conplenents a defect in thgﬁrnLA

multlm@)sqm@ellf the aspdifiabls getreang dlvekien ERdrepoes. GROTEIRG Be STHATAL
can be dse?e%&:d Z‘Sreon( le atlg e(aﬁe G "S&MO?E uERRk ’Sifs ABGEedhereth to

kananycin, tetracycline
include hll@bﬁimixhaﬁm vdﬁ&:h are nec@s@aw ar adb@rgag@wcfpnthg mxpressmn of the

polyp%ﬁextgp S% | e)ét}avtggté%{.l gc)élrg %o%g}{ t o trgﬁ eﬁg?n?%o f20R gﬂactmg tr%cri tion
in mafHalihPdBis GRAIG $hetarly Ad ﬁfé}}er)rﬁbt@@o@ Syanenaadknbliamske. glghe
sequences, including the nutant FSH DNA, can be

adenowislseLmeid fab PromoEp i et eReiTERac} IPRCIE Bt g puman
Cwom%gq%ﬁgﬁxﬁmeéﬂﬁtedeﬁﬁg?% nJé@rﬁ@cE c@yy.i ncl ude al |

npone cessary or advant ageous for the
[0050 X mesinoimveftiohiealso related to isolated DNA encoding an H83N o-subunit and

an isolated DNA encoding an E55N/V57T B-subunit of FSH. The nucleotide sequences of the

invention encoding the FSH mutants, whether prepared by site-directed mutagenesis, synthesis,

9



pol ypeptide of the invention. Exanples of suitable
control sequences for directing transcription in
worzwvarioan cells include the early and |ate prROefiU£2084/029042
of SV40 and adenovirus, e.g. the adenovirus 2 ngjor
{ ; aly! t encod 1
PCR or%&her )Sig%nﬁ)st %[apﬁgﬁﬁ%a#g r:}aijs«) TRkl n%l@bt%%'e&ueggm)a encodes a signa

cyt omegal ovi rus
peptldlemﬁﬁﬂmgt& paaideys gesat whanbd prlyfephilg is t§ 0O SOfetéthieom the cells in

e S s Sab e S, S e BhRTS e
choset£ te Ll giod b BRYYedildea The bihdl e demBly beigndeheQtd. Bethat

sequences of the “invention encoding the FSH nutants,
normajifiessheiptep math arEE Hoybaniper Brirralogess (ratcaigareiag §om another source
than hﬁ%ﬁﬁ g%ﬁeé;%g)cfg% gr%’%lpt [ Onaﬁg}?ﬂ%{)rﬁl’%@%@%&ﬁ@ﬁ% hoftcHL2E. bea
signal peistide abingkd] ysegisesed érotrhit hesh cdbiesona vaiignakhot r;mapallmpressed
The signal peptide is present when the polypeptide is
from thehgspedllacreted fromthe cells in which it is

(0051 EXRY 85561 hostuedy tei @aedo pagiatd de polybertide setittnits shige ifeliion,
one recog nized by the cel|l chosen for_ expression of

includingdageia et (laendimnucasisynint Fptti wanmal opehAgRBIoBYyEn ™!

cells of Gl g%lghnep & Walas nBNLPRE Iaﬂ[m@ﬁ%? Elaﬁfseﬂxé%ﬂl& & sﬂfa%h‘é mammalian host
unit’) or heter§ 'ogous (i.e. ori |nat|n from

cells na:ﬁmite iﬁmnesc)hmlmer vy CHIES el kieest (aeg. % @@ ©F LAkl Green

Monkeé'e B%ﬂgﬁ @g&q%@pgﬁgté%ﬁgbﬁa f/lgg(b %‘2@%2 r om Ithﬁ lb%@é Frouse

cells (@g INS10n, FMBe HMﬁisfHﬂ Kiidnen OBI-RKy catll lings éexgp rAeRE@ GRLE réd ot AGCC

cor S b0 S 0 P T B S0 R i

culturé %&d%nggsuﬁgﬁ@, &1l Bues aHﬂQﬂowﬁ Dl Ueliang aY8RSleSom PhAidldepositories
I nsect, manmmal, or other appropriate animal cells or
such ag Bk |Arhdrivas Tymculgm Caléectlmaﬁg%’e nVigthad ferImrogrcing gyeegueous DNA

into meﬁ{nﬁnganel?qsip cell éI}CEqu gﬁcﬁ?@ % e 1P9cﬁ£ted &%s?‘e%tlbﬁ‘ Ce(:'_%@pora’uon

DEAEAECarGokdibitd iratsfetion, ligosdaeymedhied tmm&tl()ﬁ:%) vifa veptor©0S
NN o e o S
using rlnétﬂ@d% nBwl in AEGR. @@—exlaﬁ%% 9k AT ey b@&l‘tll&):d bﬁﬂﬁkc‘ﬂﬂmn
(e.g. BEK 293 CRL-1573)), as well as_pla
cultwa@em ISQ”iaﬂﬁCZE ¢ §5laege-seuip Wéntatl&ddﬂltcll‘@ﬁh‘i Sogiipol) tstebefefl-baich, or
solid s e%éne%ga??gg Q%Bé%totrg 61 ﬁﬁ&s &% ?ﬁr@éﬁt’e#%ﬁgnﬁgﬂg‘ﬁgﬂl@bﬂ&nemum
and unﬁ?ﬁl doaditibnlloWSA thévet pahsids orbei eﬁpnesﬁdd @nqb{gr @ql@’@éngbqj@ltwanon

t. host I
s B G T L DS B B 40563 g e

salts, uREABrddexirtsAthov@dh &east. tSuansé peliaart aviallgds ﬁ‘ﬁﬁ -comghieatidduppliers
transfection and viral vectors. [00521 G?I | s }gm
or mayche| pr¢paERdegcqrAing twehhﬁwwﬁ)@afflu?ﬁ%(&@t gysp@lqegps of the American
fride REPL kd8cted 3G ﬁﬁ&i@mﬁedmvvﬂcanrbe
Type (ﬁgtﬁg%&lie&'ibn? 1 n%(ﬁ%% he ée e may g cul tivated by
recovesed alkvectfyl fagh the medlum If the polypep’ude is not secreted, it can be recovered from

cell lysates.
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cultivation, small-scale or |arge-scale fernentation
(i ncluding continuous, batch, fed-batch, or solid

W@ 2Wb/02008 nent ati ons) in | aboratory or indust rREH/US2004/029042
fermenters perforned in a suitable nedium and under

[0058PTEY feki0tise Aliapd1fp 619@9@4 MPER fe@@vetr&i %%9&&&%@9 in the art.

and/ or isolated. The cultivation take ace in a
For exgmplghit @1 (e FcerieredrBein i wingnt msidien bmdmnntmeﬂ procedures

L I —

premaualdnaﬂlhe nfutan ¥ 8A poBpeitaks meppd pified tgra \rﬁ&y@e)f pfoeir &dknown
to publjs ed conpositions (e

in the S e B <O 0L BBt Br SBERTIOERSAY (o8 POt apitprydrophobic,
chroﬂiﬁtofoti@sni)g? byPapd éx@ﬁmioﬁ) SRet etk Bff&e@ﬁ@s (@# {)ﬂhgﬁgtwe isoelectric

medium 1t can be recovered directly f
fOCUSFIfg){CIrﬁ@ers@ﬂa} pelpbiiitvd e.igsamrpeniva skidate drecipitagem), $8S-PAGE, or
extraEt overed from cell lysates. 10 WO 2005/020934

] US2004/ 029042 [0053] The resulting nutant FSH

0054:) Olhg meqsentdmm‘a«yn belsp eﬂm@ro%bmmmhﬂmd &ﬁmmn icomphiging the
recovered framt

FSH bt oG TR BB Gb PO B GE GaTPaS oS Bbisg [

stimuligd foll@tuldgbidstsefr Emnr@é?lﬂtcbhﬁlb@@hlvﬂﬂ) ovhildtioh ddultibn or assisted
evapor ation, or

raCtlon spra ry n
feprog‘fcélef 7 [srbagies FRREH oryar © FESHMpEI) plibe pereent imvgntise is particularly
effectPhlih idd@é’ing)ﬁmﬂlp\f@fo'llfctléé t@&ev@fo %ﬁg e KPR g@n hlgrl% gﬁta@fetfor use in

i ncl udi ng, but not limted romat o
ART.jlp whishdhadgeted &f ¢dllatmyultiply dwymso bi c,

OOSSE I}xlt%%gh%lg,c\}(& o géfulafaélgoafl tZ ] &g)c(ilgl ugl? g?ﬁ uitan ? %}r tﬁngh o %on may be

used tdiiddues ﬁnhd)—ﬁblhaﬂdn gﬂzbedld foy Of @r géuoaimm{llogéﬁe‘éw(ﬁ;ﬁfo%bout three follicles)
[0054] The

cl pit S or extraction.
for W&fﬁgwwoaf‘ﬁv@ﬁetaoan I\E‘gloafGE’GulP%?“ﬁﬁlé 8% %%S%bf‘p%ﬁ’&macv tredyced dose
of the@@@ﬂﬁﬁﬂaﬁt’ &nlegﬁ%ﬁérﬁ 'dB‘eQné Reordpidd WH?J&)BVQ’&%H&]@S%rgﬁratmns

t he |nvent|o har maceuti cal COﬂpOSItIOﬂS C
For exggwtg, troOl &t T p@p@ramcm ¢fjteainvepsine siay, befadmirgstenp be2 25100 TU

d
every 9994 &ggtatrl Veé@ﬂtdg&ﬁ Oafegér?aﬁag(%brg&&{%% A .ﬁ&%;@h&mse 1pay be

follomﬂbyhmqgr@hgnt invention is particularly effective in
and mature, it

ouse] BHUEURR,THL b1 9L 5 OLLIELS .0 BVl RPN B e i
(COH) &giesi Sethdhd e@hkeChr OO hph& Pas¥h ?e%ulaﬁlgﬁ)g@se in Whlch]

Al ternatively, with careful tailorin of dose, t .
endogmws HigiRigIng élpmﬁcwé (FHvederancgwaicdey a u;tr@tm afé@geradotrophin

I follij is
s TSGR RSP RO L AL 51 S
developmpnn (Fallzatégenesidybmiodifced by dmly@gﬁanmstrstlomajf fallisle siraulating hormone

s A B S R Bl i

spontaﬂd’cﬁp af Ati1e¥d Suenki@watieN IO vied ByrhdhlnigitatfoRldf RICRRAL. i Risof
i nventi on may be adnini stered at 225-400 | U every

(tYPICfﬂﬁlH FleB gy ndglay e rhegBgalpiony aprsali Whcroerernes @éqasremolhcles
>16 mh{SROSISS mifRtl sHe SRRRINES; BB,V IU) is given to mimic the natural LH

surge and induce ovulation. Oocyte recovery is timed for 36-38 hours after the hCG injection.

11



fol |l oned by sonography. [0056] The FSH nutant of the

i nvention may be used in a controlled ovarian
whgypsoyos4rul ation (COH) reginmen. Standard regpCEHS2004029042

COH i nclude a down-regul ati on phase in which

0059]1 HRILND Ysitdrkd b £IP ﬁrﬁ'eﬂtgonh‘g #m%eoe(dsga fdr%)lqgmf ek @gfe, FSH

by adm ni stration of a goradotrophin easi ng
stimhlgtieroyish ¢ mR&i)atlagfamhsmvmioh eyt \afiar spontanteas or jndpérdse

cuI n ul o esi
men]stﬂ.lgﬁ'g% &P %dau olsglofa{fn]' ﬂqﬁe rVgF :ﬁgl nér 03]S ifoﬁ :lqs i(flé}/eel% ﬁ zame%er of at
Ieastslfélnﬁmj 2411 bbl0s HIOHEG is(abiBiisteres tadnliyceatyunbiont mi&Rm22M is
Alternatively stimulation is started with FSH

day.
Perfo&f“@%f” Vl%‘b@ﬁf%h‘@éﬂger@?ur?erﬂﬂgéd nmenstruation, followed
[OOSWB@éiﬂéeﬁhéﬁﬁI@%&{ht of th@p@@&meﬁtﬁgﬁwﬁave Gh Y&h&gég Balf-life with

starti ng around ay si x of the stimilator
respaphenvitdigpeF sl @r@@rah@agteg@neﬁl@ kidhets dsit desmﬁberdmb@ pamapEmpBy lower

1 ven.
U d?rTﬁTQ of ]-a%};ean%/lg ur }3 E‘Jﬁglﬁed gGélécgl%a anh 812%}9%} \}Hﬁlgﬁ?rb%enod while
achiéth@san@a bettet réspotise/ iR (ﬂer‘fn@ tof &ﬁ'ﬂﬁﬁ ahduiabiliaf dRbliche. R&EG

i njection 1 WD 2005/ 020934. PCT/ US2004/ 029 042 0057]
exan uﬁwﬁfgﬁfepé‘f@“%%f[ P PEAREOB Cf%w%f) Fu &dL?Yotiﬁ achieved

with inilyadbgesl dat oFBoues0ar90l 6] FIEDiFrefsrhb iUt &tdbeik 38 1dD, Biore preferably at
preparation of the invention is started after

or abg BrisbUE oPosipgieldEd! iswsdly o atdadn or spmiglady pasys. ddselosing
penog zé)te]rgg tl'%ay at WH%Gutll 4%%%3’3 R%%r!aﬁlg &S hqﬁ\AF T a%@lcfthl%dd more

er o ng e bolus of
prefegathid ladsshara dr stwut hidordd daywul Fatr iCdnthe FAEemutaat preparatmns of the

erforned.in u ' urse
inver 56 sy PReditieth s ik St LR PR SEeskie Brviat B
FSH/RY HRvie tedatchdh€ bemsle thibidilify, b FSH Wnltdht pfep8Ra6H of 1Ble WivkStion may
reparati ons, reginmens such as that descri bed

type
be adabwéreﬂrayf Enis0dy 3G veel uytla grsEgatggenesip reagheg Agyelspd§augts for
[ F on peri od,
msen{vlﬁg OE gﬁe‘ﬁéﬁ&gﬁé E‘g nge{%rgéﬁsgrégé?lt ié%@%{%onse in terns
[OOSijBenamb ef thamhgvn leethf-Hiffe tof thefmuftait FSH adghe Ferent laxawiph,s’t may be
samiff 3t o s br P e st oy eUBer TR ROk 1 ERR Y pr oo
300 IHton@Ve@Q@&Hnd 20y, Wafle NCIES}Thg fimethereadilsyo admmistrabﬁmévery day at or

nmore pref, ablﬁy . or about 50-;7 N FSH. .
aboutﬁg IIH 9 TB‘F eXPEE§Sjoa Zring Shmsar kg RFoppass Ha]?z}ryxons that may
be adﬁ%ﬁét@md -1re|§§frg<?§ thalﬁ’ @&érpﬁtvcr@ys bend Sasnt MR opihe%esém Qkention
| ess than at or about days,

may tmdenmptp@fi GV%MGW @fé's, et\/hrafrfomdam by ditve ﬂays @‘rer}ztsx dayper every

seven%%;f %ﬂe 831@16‘]: S%_Ler egza&tbeg%ggsglﬁ?rhggn H%é}?%dgéﬂ%rat%&q’ggﬁygﬂhonal

FSH. pr ef er abl y, 50-125 U FSH day. For the treatnment of

[OOGOmgff{lqr}:f e(s%lat%;l th%gsggxm@%}{lg?&aggtﬁghc %rﬁ%?t?o&gg@%pnsmg the FSH

mutardiNaMBEKI Bt d mSREIHRE OULRAEEESndne AF StnlcaVEH Bscase Al @ers or
for insem nation, either thr ou%h regul ar inter cour se

condiiggns ARTanostss msgggtegle 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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[ 0059] Because of the longer half-life of the nutant
FSH of the present invention, it my be adm nistered
W@2008/02098y- act i ng preparation. Conventional FSMTEY20pE029042
adm ni stered at or about 300 IU on every second day,
[0061 R i b@%ﬂﬁa@éﬂt ROmSdBls R 115 s uhitiBartad oA RIaflolAt draolypeptide,
every day at or about 150 N. The expression
prepatalionof- GROTPOsIGOL p%thmmtmcsiemi@énﬁafs alid- Sppipthe pléseesei tBpdose, the

d I

admlrilggra %Iggbsﬁed% wWhe e”h?%@%ﬁﬁ)tl%i? 3?1%1]‘3% gtgbgln cX @gﬁiﬁng% g&ﬁr(rléliftered
alone bﬁn&dﬂjmictt&h@ﬁeﬁbtleatelﬁeya;tehtn@@enim,ytﬁe smr}mlﬁlﬂm of ttlaysnpositions,

every fiv a ever ver seven days,
and ﬂ\umEéaléleﬂﬁﬂle t%f‘gpaélra% |T§(P B‘fy’ @@FWP ggﬁﬂ qyféhetmsﬁ?faalaf%
comp@s@’tmnryf Ae'iatdnfbn RfsufRRyenthanah thebpbltid 48P In a

rel ated aspect, the FSH nutant or pharmaceuti cal
[00621; ahcpb%ﬁl mugms oLbapreret yentive IFESHbe adumipiEred e peeRPsition including

t

one or Jnore farm a&ﬁx‘ﬁ%ls dagfrz? ggge?]gﬁ]%xg{ nts ?g&nrgﬁﬁe }19% ac%etp’table

meand e oy ﬁ)&ﬂimﬂ ¢haptods Imet thserarmmamwawéff@mrj @siidnisan whom it is
is.used in a

acc | n t he invent
s g { G AP o DRI O SRR CGBnBr] Soig m e
art, an@@f@ ﬂ&ﬂﬁeﬁt’ideﬁﬁ' tﬁ&n‘&dﬁﬁoxﬁ@dﬂﬁ| foinful e thtd ﬁllﬁih@@cfeuﬁw Bompositions by
I de or pharmaceutical caonpasjtion,

well- @9@5%5@9%@6@@/&952@@&? pYEgmaceuierd S¢iEnges, l/@iﬂr' Fdl%%n AR

Genna?t? ?ﬂr wcktﬁbﬂﬁ%%d?ﬁpaﬁﬂll%w 'Ph&rlﬁfac@nftfcaltfl‘@ﬁmﬁﬂon Development of
étive anount” of ‘a polypéptide, preparation or

Peptldeaamnidkoﬁems,rﬁ Frokjave andlv.ditvisesmd.dégse Adslor &nftrerciaP@0); andon

d
e Eh R s R F UL PRcssatb o

(2000)) S PReGHih fHusit £lyedcepalblng ciplenis nhat Gy b Gk ¢din anpbnslmﬂs eompnsmg
t herapeutic agents, the serum half-life of {)1
the polygeRjtssiof iherayentiemaciife fysnapate. MikrpR 28mis fab: Sé!fl& BFOLS,
preserJ_z}ﬁQ/E§ aobonifidd) n@ﬂhfnﬁ@ LhrR Q%R d0Erdehi8 “RERRAL kD)) afMioxidants,
conposition of the invention is sufficient to ensure a
bulking Iagmmlﬁllem, didfasiog aggnoodd cospheenSSH nut ant of t he
i nventio

0063 A L AL ol O TN EEe b o BATRERL o

formulaRtiih £+ sriddy offoahyirehtding liqﬁhka;emaeisﬂlyftoa)lsé solacme pt auspamsions,

sl 1R 0 B B S ot AR RSB 5 g
soluticd AhP st ek contpekitiph AlaragRHE b @H th¥ pa€icept iabic&ion being treated
carriers and exmﬁl ents are we known in the art,

and wiglrbg appreep & gpreqitskiden 8te arthe | nvent| on can be fornul at ed
[0064] ’ﬂ{ ?Fggg?a%é%&gpéo'rr&%htlgﬁ) W ﬂﬁgﬁF@M bt | of Kﬂ@@ggﬁté%ncnelgy be

em ngt on arnaceuti ca
adminit8tdd isciven@sly, mtraﬂuscuﬁehynatrmeﬂEdleallwmnt@dammﬂllyswbﬁganeously,

subliné?lgp gg%fl %grft%mfﬁ% eﬁéjgl yS {gp‘gl atr Iérgagqy elagc%%ﬁte
mannel’ké\bg aah Epovrgteect &Q%bl@efass&tdr_:mﬂﬂ@gysor(a%ﬂﬁ%] ect&lﬂdystéﬂﬂ.ﬁﬁi&@ﬁﬂde of

Phar maceuti cal EXci pients, 3rd edition, l?
admm]E@anon Preyrheserendilpar thepegisular 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.

5]
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(2000)). Pharmaceutically acceptabl e excipients that
may be used in conpositions conprising the
Wpalogpz9s4 de of the invention include, for exaPgl/E$2004/029042
buf feri ng agents, stabilizing agents, preservatives,
[0065]5 Eh@phaﬁhﬁfeﬁmcaﬂ @d}hﬂﬁin@nsﬁé{r thetaftod nedy IR I8RES in conjunction
ting agents' anti oxi dants, bul'king agents or
WltthFf}er HERpeRi et nﬁh%@wwﬁ mgchedranmpareind 63 pa{mcffelsq safige -
h rﬁ@&e‘iﬂ?ﬁ%ﬁ &
pha i IFSH o cga\sntoncr?g;if&g%ktcu'tirﬁﬂus@){r%&t% arlla%‘f}g@v o@ﬁ% tnfe or}ghe

1nverft@|nngther crp@bmmnﬂg of nqagpcn‘éance with ang aﬂhyf i@episific GOAtEAGBiedule. In
or .any ot her

nS| hi |
s By, B EPEP R e of eiBeieu) Sirapisi SR i e ion may be

usedpgapmjmgtoa)th@me\paph@n The form of the conposition may
% end upaon the particular indication being treated
[0066], e\msrm%veaa asulRie amectsfillegiatet by the foBowing non-limiting
064] The pharmaceuti cal conposition conprising the
SH nmut ant of the invention may be adm nistered
i ntravenously, intranuscularly, intraperitoneally,
i ntradermal |y, subcut an&3$VIJLE Isubl i ngual y, buccal |y,
i ntranasal ly, transd | ! i nhal ation, or in any
ot her acceptabl e rraﬁgnle F%H mﬁsqng Powder Ject  or
Pr oLease technol ogy or a pen i njection system The
adm ni stration may be depend upon the
Identp@sﬁlflpeef arndidafie Gygosylaten Bigest r eat ed and will be
0067?%1@59%7 Eﬁ?ntll &ES tEﬁe?g%hLﬁlﬁglFlS a\ﬂaésg%g 1dent1 a{dﬁf@oﬁﬁgpsﬁmon sites
in theat hmmxsmnpabfm Two ESHAMTécufes |(fmla§lfﬂuﬁit§ tafAlrb Rk in kdch
WO 2005/ 8%10934 CT/ US2004/ 029042 [0065] The
asymUBEIAF R 8L CRFL IS thhshye SPHuRelcriwserr Bipermposse and

comp@AedTvAtSdaEl &gxdh@b&ﬁ)%"hkﬁﬂ@l& 'u%gecté’& bl hiRe o&éxﬁﬁf ﬁ'pa%?j%g o{iatlon sites.

agents. These agents may I ncor por at
The ciypigllegpphic prarmaedi wad coucbmdmh the koywladge dfehe FSH/FSHR

receptgldmepéc)cf’&? [oeﬂrtﬁ?e{%?c[ %Hﬁe sbélec{l f;po ern%gllrﬁ 53598?}%‘%}?8 élt% tel" e

er concurr e n
principel fegdgrheitereceap el dis@pticres3Tsahrelid, enindnal dReGibh 6N,

pt i. d r epar.ati on har maceuti cal
ot R e e S B et S i
glycos3djibmnct to other therapies. [0066] The present
invention has nultiple aspects, illustrated by the

[0068) Basedan Hg 2here qutfmat Fregty snemphiests (EXAMPLER) et mgdeetoiSHmino
of .Candi.date d ycosyl ation
acid S%H &Q%FS%%%&% Oglg)ys o Jp e a%f ure of human FSH was
used to identifysaeuniti datleg3N ycosyl ati on sites
-subumnit ES5N/VSTT

€Xa;

Transient Expression of Single FSH Mutants

[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



in the a- and 13-subunits of FSH. Two FSH nol ecul es

(four subunits) are present in each asymetric unit
W@00sM20984 yst al structure. The two FSH nol ecul BGT/Gi£20684/029042

superinposed and conpared, with each residue being

19 of E{I- Szll@)q}él!ltynté BeReHkH bt Baﬂsqje%fw bpteROd. €Md :@hge of levels for transient

osylation sites. The crystallographic structure
expreS)sﬁorFCSIdommﬂs aaibitaged was 0 h lt%etgkrnbwtbdgen@h 0t ¥9eank SHURSIHR

receptor interactjon to further aid sel ection
ng/mlpFesprstiariyyiaf 0 Nﬁ&ﬂb’ (A% 58 H%?dIIE?OCHFﬁ@nS BHREi pal
design criteria were mnlrral di sruption of 3D

Morp%'i)fo%ﬁ:tapﬁﬁal mﬁ]fs‘[ﬁ%le%ﬁmﬁlﬁﬁ of predicted binding
act i va%ll on si and predictable 3D structure

[0070a; é\rhﬂa@tﬁ bl @nwrttnated ghise g‘gnemata@ﬁ froqnp yesenBaensession of He single FSH

L8 TG B R e a0 AR e

perrmttbtﬁthfa @ésbl@t&brﬂ@f itae; FRH Radrsdin@rssfdan fiiet odHBBING-sutiLidits Utroaint were
ES5N V57T Transi ent Expression of Single ESH

electrwee@falizamsf@{rec% Yoe VR ikt Salias wReRHERY By o8P Fﬁ‘it?fga"amst
I‘

A AL i

pre- sceeepmgasédcoanomllsmaéd thereatee as ¢anfiGHOI@ ARl yses| Hus the ogpst Weformly

e BSOSO BE B SPPo R DS ot

FSH AB3ukS) & 18f ud/ReaddeSitbibgigb RIS uwe (1BuRe hetoabhs] anti FSH B-
i ndi cated that 14 WD 2005/ 020934 PCT/ US2004/ 029042 19

subungf attikfeug@l.nmut ants were able to be transiently

o071 1B SREF i B e Sl Bl Pl EBORLERL e s of
heteroinid-ihth& sEHIs. Wé&e@ﬁdalyﬁdbﬂiﬁdﬁocﬁmer—ﬁgédﬂa,ted samples and
respectively, and gg/ m repeat edllly confirmed in

autorajogrrghyet ql%ﬁﬁ@PhWCﬁHbﬁ%Péra% Hojersiiper §spiatgd {granp Ry plates of
mutanM“LaIn@QBI%rJIQleZtQiJOII%LlH}qM%I\%d afin®goepntrated cul ture

supernatants fromtransi ent expression of the single
[0072F8cheriﬁteaptte®1bAEF%H amddnjez ey éive srwtaphdoeed Erqaged aidropylation as

0 R
oS08 TSSO P R0 b PRI B
heterofiBnes UM fitSmulRne kisiwisg wereasededl wobsylapmonetdalaine y-subunit mutant
transferred to PVDF ed usin rimar
and fo&hf’ﬁ%’é?té@ltﬁ?t?’M‘@Wﬁgg?ﬁgﬁsﬁhe a- agdpli su}k;uni ts of
[0073@@reﬂ1@# "Eg@ b sQurh highenissxend HEtSsthre‘vf@ﬁye (ﬁﬁﬁdr%é’d es

pre-screening and occasional ly used
glycosylugivg aifittdid apsarco ifail tovet inomaskn abysiescanfthetehmlimersh the protein

e L e e R kR

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 ES5N/VS57T, 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
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FSH a-subunit) at 1.5 g/m and Chronmaprobe BHS 105
(rmurine nonoclonal anti FSH f3- subunit) at 1.5 g/m.

WQ 0030209340 addi ti onal types of norphol ogi cal RBEEU§20D4£029042
conpl emrented the Western blots of heterodi ner-intact

and c&&é’ﬂ%bﬁﬁl salB Rk @b Mechiaak Yok tlﬁfes atoeh iR io:fos %%‘F‘ﬁ %enment

npl es and aut oradi ogr apgé of el ectrophoreticall
Wereﬁegrmﬁaﬂ EYERé&S Ar HQnm@frth@iﬁ gagleinattans, mm@ the éexupmmmesnt

sy B AT S R L DAL s BBt o,
only five nutants shovved i ncreased gl ycosyl ati on as

Purifisdtide naédolyyss of Siddle Site GhyeodiioniMutanen of the

ﬁ arent nol ecul ar \/\Elﬁﬁ% .of the subunit or
[007 S relpur homersiyopey #et Shels PsHoWI T  rrierinelsding the ESSN/VSTT

I
confVEOASIL o LA e AL AR, A0 W1y
the thlrewtfgpﬁglypamglayed - h&umt&uibamm tnchudingnibe BHINENSAT ehutai, vedd @dtmpared

ncr eas l.ycosyl ation.b di d appear to
R N S M S R L R e RaS ey S
bmduﬂit@ta%dﬂnbrﬁ}%&@frdtfbﬁs EQltAkibY BretRmbR @ shet&HRA I RB hnd the ability to

. undance anon | d-type FSH subuni ts coexprésse
stimulpofeTHR-Reupd P aresiuelfo E6mdi ti ons. Half-Life of
Transiently Expressed Single FSH Mutants [0074] The
phar macoki netics of the five hyperglycosyl ated single
mut ant s obt ai ned by transi entk; expr essi on, H(¢l udi ng

(3 E55 7z re conpar t nal;F is a
recon‘oé\%ﬁlfj&%ﬁfn of FSH g%&‘tl nd| st| tildha¥ e
from nargMe hFSH. The FSH4ggg<n1toe'hM of the 9 pjigtiton
material 15 WO 2005/ 020934 PCT/ US2004/ 029042 and of

rat serum sanpl es col l ected at pr eset times foll ow ng

deEﬁ“%?&gd %obo € %hg%(iﬁat S§ L&ﬁlmt % ant S?FL%(%% %4{3/: ed%cl%i\(fity
compa¥atiél RURAttof Mildaite FIED 51}1/&/65 febch Qﬁtﬁ@ ﬂrﬁéef éiﬂ%é’ paubaif mhthdt€have in
greater than that of the control Gonal Purification

vitro agRYtyeEIppeable tethasphyyiléd tyge FEHGMarewver. ardss Apeviremptrsanalysis of the

. 7 . veosyl at.ed singl e
punﬁe{d%% JbBu Ilﬂ{u%ﬁ tar{t?ﬁd{c%tgﬁ th ?lﬁggs?ih%&%g}éﬁ%%were s%F %tP each of
the thmemﬁtaﬁbsp Hemeet AR singld rglybo@dmby A ﬂ@ﬁ(ﬁl;gs'trﬁﬂeﬁ ¥ subr;stantlauy-

to y. . The i vltr activity o the three
Pfolonﬁv{)@'@rfﬁgv 5 %@6”’(‘@0 BRAOF thiprgAekrotes VRIF AgerHesd
fouowE@@NﬁA@m L@ of iMBRNEORBAlSHS. n{p%e ROISRE Wik HAYa half-
| ooking at (i) the ability to conpete with 125I

life of B ©P abld ES &ld/VESH Hasr hbhfhﬁh aofd &bOd menbr ane
preparati ons containing the human FSH receptor (K1)

and the ability to sti HR- coupl ed cAMP
production (EC50): K; E@%ﬁﬁﬁ:’?

Production and Analysis of Double Glycosylation Mutants
[0077] Due to the failure of the single o~ and B-subunit single mutants to improve the half-life of
FSH, two of the single o-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 E55N/V57T.
16



R E55N/ V57T8.6 x 10-10 M3.9 x 10-" MrhFSH4.8 x 10-10
ML.2 x 10-11 M [0076] The results above show that the
W@ osoesd t mut ant ESSN V57T has in vitro actRei/U§2004/029042
conparable to that of wild type FSH. In fact, each of
[0078DeivERE BR s8i REbR i3Sy mﬂtdsnor@mﬂtv&er@%d@td &'E're\ééehr Phe expressible

activity conparable to that of wl
five ipyphdomsiants fgssangheed fogﬁ@tabyltzammmaée BgHRFFeuPlde ¢ AP goduction.
Eacl%fn@lle 15 ﬁoﬁo@?}éﬂ Hsg}{é\lg?ihg G‘M“i“ VQ/@IE%Q Elgfto ﬁ%ﬁg p ﬁhr eaglhty to

distributio seen’ W th eac
stimwhate AR -cdriplod \caivP pmdmdtinglz;evng ycosyl ati on nmut ant

onfERIgE A St 2 st an oLy prol snged ball e when

recodBin@itAFBBChnd fcalpl @3 Mohereil B8 Bati¥ 1 Eﬂ?ihcee@et tthrGIQfl has 2 half life
immature female rats. Conpared to rhFSH which ha

signifjgantly higherthan rtd'SEl ang apprpachirg tE8®KCIB7SHhas a hal f-I i fe
of 4.8 0.4. EXAVPLE 2 Production and Anal ysis of
Doubl e & ycosy! at | ot amisd AEARue to the failure
of the single a- and [3-subunit single nmutants to
i nprove the hal f-1ifeProfein FSH, timbh)of |t he single
a- subuni t mut ants wer ehFS8Nbi jnesl4width three of the
single (3-subunit |nCa&P-FSHansi Bt 2xpression to create
six different double muants inckudsng GV 1, which
conprises the a-subunit nmutant HS™ )N and the
(3-subunit nutant E55N V57T. 16 WD 2005/ 020934
[008THeUS2064] 0200% 2f GMYO T8juriFisue cohsitidrngshat tickoigdleB-subunit mutant

S,, .L.ncl udi able to e.x.re ed. Th
E55@§?€§% S hE R A R §5 Berineispseq el life
of GMUl dobiYertn@ tBititHAH-albanit Dika e1EsNedd 6MBadY6 Qﬁdﬂ%écp@ycosylatlon

Each of the five double nutants, including GW 1, wer
conparable to rhFSH in the ablllty to stinulate
FSHR- coupl ed cAMP pr oduEiAPLE i vo. [ 0079] The

phar macoki netics of thgqaaahs §fdg-floubl e mutants of
FSH vvere al so conpared to reconbli nant hFSH and
SH. The results in Table 1 indicate that G 1 has
[0081é ThaPPNIAleOé thegt grd Foeuntts 9f imgrdiSH e spirsiad arielthe pPDONR

vecto%%ﬁ??m s IngkéeE d?@g()f?%lggﬂggllﬁ : 116CT%?£/IEM%T,__D§F_)|S §_1t (Strat&gqge) was used to
1ntrod@n‘q3th5§l—ﬁn1@d glc6sy@Mot 5itek int6 the0B3OY STnbuninof E8He dhe QuikChange™
systeng Iu{ lé%eé t%(-) %}ﬁ%ﬁwgﬁ%ﬁg pn%e?sgcon?an%hg %réldre]gretd%&tanon&). The

following pairs of oligonucleotides were used to introduce the N-linked glycosylation sites:

Table 2 — Oligonucleotides

Subunit Mutation Oligo SEQ ID NO.
o H83N cacacggcgtgcaactgcagtacttg SEQIDNO. 5
o H83N caagtactgcagttgcacgeegtgte SEQID NO. 6
8 E55N, V57T geacictcactgtttcatatgicaggtictigaaggtacatgttttctg SEQID NO. 7
8 ESSN, V57T cagaaaacatgtaccticaagaacctgacatatgaaacagtgagagtge SEQ ID NO. 8

17




ES5N V57T by itelfhad no effect on half life.
Additionally surprising is the increased half-life of

wafodomedsi deri ng that the a-subunit nutatnt H33MNUSH00H/029042
not lead to increased glycosyl ation. EXAMPLE 3

The seg&qé«cpsm@@m%n@wa; cbi0Gbl bY heing BRABIFR IS MEBRDyatTerminator
subuni ts of human FSH were subcl ned .i nt %ﬁ%gi’ﬁm%

v3.0 Re@v&ear(qon\ﬂyek&gémncmgﬁ%t fellpweshangeimis gyitheth

Genef’“ %?%E SI s Kit (Stratagene) was used to introduce

nked gl ycosylation sites into the a- and '
[0080)- e B3 NGnd BEFSH.5 7T eut Qe ‘k@h amhg,k)'ﬁh’,ﬁl ugoyanmchﬂmlplal gxygession

vectotigng B8 CHrar T Srieape Teg s TR one Sa Sl ShahAgp 181 and
pl 329% aQ%Wfll i£PLLARS JHgne 'I‘H@ ?@I ﬁl@min(ﬁ]ﬁirpﬁdgb%sbﬂ Sedibd (PR)REa) had

ycosyl ation sites: i gonucl eot i des
prev18wbubﬂen Mrtvattsdoin® 4 GsE@Wﬂ@f NeytinalB3Ne e B ugegthe Gt Wy

Vot PR ISR LBy o B SNEARC 186 HoriR6 RS blRER
cytorﬁé@ZIBgﬁmtmteaaai@ir]tyteﬁhme@rmgtgt ttoceg@aagrgteapmmn ¢fiteq igSrted

EQ.ID NO. 7 (3EHS5N, V57Tca, aaaaca
Eene g8 IE RHECH GRORIE (DEEE I NG g ) 00505 Gb B
polyaﬁéﬁwt{%% QQﬂAlQi%%Qén?eamTfe&n SRAMRACEsAE té tmnmateafmmpasn
confirnmed by using the ABI PRI SMBig Term n(?t 0538 as

[0083] 3Fhe RS tymiRer atas 6150 el e GEHUBA EohTFC rtto Iﬂsldi RI{WEHY B

oo SR ML R By Bl e

modifiéY @ 181G Heteslo @k ieXRrvEeSsd Yntheesgtlioe dorsir reggméfeed upstream of
Gat ewayTM d oni ng Technol gg{ (I'nvitrogen
98

the 2 gb Zbni-s! ﬁmgagq_frgmdntrcpl Aqg ORpEOEPRINA qu?alurp %Eiﬁl? Z%onﬁgumng a
sphc%agaep%%? @1} t%?rol”géﬂi%&&ﬂ SRt gsb\%f\x%@n Yk%(%ﬁ%ot@? 4 RITBIRAo] cloning

OUS een convert e Into a
site, ;ﬂ&&ﬂg 0atthosy utﬁ@ﬁgmecbgegmmgqem GATEMNY Thedd pector has been

desriebromosoHe RS T CE) Feieue ot o TR0

I medi at e-early enhancer/pronoter to regul ate the
expression of the insergxhMgeRre, an intron upstream
of the gene to pronote expression and the siman virus
40 | ate pol yadeny|Exaressiosod ¥antapgolipt r eam from t he
inserted gene to term nate transcription. [0083] The

08 e P B e 3. The D
cotrape@eting pl 254 (d@83 Njednid pé 3251 (BELIAYAXO\VR Diamfentpshigegexgression of
the gcm\l\%dotropln in serum-free culture medium. For large-scale lipofectamine-mediated
transfection (12-24 T175 flasks) CHO-Dukx cells were seeded at 1.3 x 107 cells/ flask in growth
medium (MEM a(+), 10% FBS, 1% I-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 meg of DNA for each subunit (66
meg 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



nodi fied to.include a heterologous intron with a
synthetic splice donor engineered upstreamof the 2
Whpoox2934Pst | fragment fromintron A of the  PCT/US2004/029042
gonadotropi n a subunit gene (containing a splice -
37° th@@élﬁﬂbﬁlﬂayers-r\h@e g@ltfﬁ)frﬁlx csrgmxh | Sth infddiuen Aﬁpxsklhmadll eeHiestemsfection
pronoter and fhe 0] nin acling,lt_in
the ceilhgvens; traa#tﬂif%@paqd@ahqr@@ﬁawnég %&Sﬁﬁ%’% %P%E]@WB d withd-
luta%e\{f?& Rt SF&%%EP %Eﬁtg@ﬁlﬁiﬁglﬁ’cﬁ% Slgmﬂl @‘Hblslﬂl?ltfg%d%@)/ deRliftRAed
produﬁmmdﬁmv&xpmmdmldﬁtewt ant FSH [0084] The Gw1
gl ycosyl ation nutant of FSH was first obtained ("Gw1
Lot 1") by Co”anSfeCtﬁzgﬂl\ﬂgL 31 (aH83N) and p13251
([ 3E55/ V57T) to transiently achieve expression of the
gonadotropi n i n ser ubibohésed MudahttF8HMedi um  For
| arge-scal e |ipofectam ne-nedi ated transfection
(12-24 T175 flasks) CHO Dukx cells were seeded at 1.3
Protoé 107 cells/ flask in growth nedium (MEM a(+), 10%
BES 106 1- glutam ne) 18-24 h prior to transfection. To

[0085] CalBRifBsHosiRld - tra’ﬂsﬂettﬁﬁfcﬁﬂl—m Gél&/\@‘ﬁ 83N M Ror\(@ssmid
prepared in bul k art in 17. and a separate

#13538) Sl ESSN YA i Capls @i 385%)&*— Wévaqféoﬁ Hiey RFGOfpRdl using
standatr(g ngﬁj)@oéggle%%tgglﬁ oo e:f{_ V\é n%laa?e!& AU, éf@(ﬁmnrﬁ?’geédfhg cells in

nty mnu esater conb |n|ng

selectfbﬂ ehe@uibd (WERNLAA, HF%dFKS:)tArlanrﬂ g]umn‘flmjtaam 0@D cells per well in 96 well
reparations the {yect am ne

pltes GERIAGHY WeHD: “ABBIPEC T LEBrALK TSGRy TG BaEEn eIy | o seletion
4 (8] S
medi e B ) s A A RS QT 020045 59 R aties i

concefRHliohSyNISXWen eM €d25@&118], 0Sfulgy oM (tediweits) over the course of 6-8
proxi mately 24h post transfection the cells were

weekStAweﬁhlslﬁ@mt@domeé spveRecildh HedT tm (Si gna CHO PFM
[0086 ’i"lpéo 1%'5‘?&589@%&% falugeﬁtf&r@x Fesﬁ&é B}QD%Q,%)L%)?:%A b&lszl%%t)Mh

proprietary fornmulati
expres@@n dmﬁplémﬁ@kn 9|6 matptdtésqin e dMIMTasdhd v EBS e Expgstion levels
E 5 O ones_of Mt ané_"1 FSH Pr ot ocl ones
rangec] GBS SCHP IR B HoSHA BRC6Y TS ET oOH SBr R BeRsE Ve
lﬁégjst% 8k i#M L3538 hctAREL cryopreserved. The
e""“@é@ﬁﬂv@g i h IEIC’,{zragt tR gag%i g‘%ﬂag \313252) at a r)étpl o of
top tw pﬂ)tmepwfedhme@ and iexppnded fon @an@lssmtcﬁ@@ma@gn alsthe T25 scale.

o1y et o e B e i S g it
specifit pPOMubi@idst ABI0BQhd A28 104,00 PeaBklys HEEd Uﬁhbselrébuﬁﬁ oMl 21 was

chosen for cloning and to produce the second lot of GM-1 in roller bottles as described in

Example 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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plates (Total 1596 wells). After approximtely 2
weeks, protoclones were split 1:8 into selection
worg@somgont ai ning 0. 02 M MIX. This splitting PEGEE084/029042

was repeated through escal ating concentrations of MIX

10% c£188 AadELMI( JBR IR ih$)e abBere M MITS0 M (B werl dxsthined &y
~ the course of 6-8 weeks wth 116 pr.otoclones.
microsgpeVAng idRY WERS contrimngmRItpies %]Vﬁﬂ?é“fﬂ?éeﬁgr ot ocl ones
i SdeDhoBYlafRSHs edUs RB§ell and,

s L O R i s e i
eventuplyMTRA Xasksd Obo&sHBS)achddxidr K8 enniluencs| wolumelng oep duptopties were

of f scal.e W, . / . t ' ‘ :
o S5 PSR oCR s TR0, RS v
expandell & ©F5 flisks & detgmideaskr valnthetremdap@ifd élpraeibn oh teraehial set of

was cryopreserved, The top two pr re . .
each Cb%vmcrame%wéﬁw@wﬁw1%%5‘(‘@%‘%&9%%%%? Aok Ehieaipe. g 10%

TS SA- 153V 5 i b € pg/ml with specifi
DMSL Rt T e P B B B, LopaeT el et
producWivitnof &pepdd iln carinst CHOBT (@Y 1-61 -197 demandrated 218 Iyglepst specific

tively. B t It ML- 21
produciHbadry RSH. SPBR AG ) H by HIRLoPRSEREBnd 1ot of

[0039@%&@4&% nGhalless bt thes asMiescl ibeercieRpan@s@piosr BL75 flasks. At
ones [0087] Limting dilution cloning was initi a(t“end

approxbyately GOl conflneycas meMCh (2t esls gf €350 6lops) WeF Byopfosgrve

Zer\lai hbSY Wehdmi A _ e 28 Lobigage 7
omENET: il R R 4 i SR IO DB, J s gas s bkee D)
contaifREB/2S200A BROPA ial MOVCYHBR -@h@assigt 6)glontainsid Bel milierhgells per

i K el st S R BRIy D 165G PRcsing
The te8d inBiuA&E BTG MROS8ImASteeiityg VAP RLA M B Hatltrge\T eRing, HAP

weeks, cell popul ations were_ expanded to .24 1 .and
testingeRrgended s YiroTinsus Induion AveloE ePPaT pLatieee BYLceny U

e ' Y ahl EHe MBI ASIY<eY, Witheskh

Btend s R b G e e A O TS
passinddletebiest 8' cl ones were expanded to T75 flasks to

determ ne 24 hr volunetric and specific expression. A

three vial set of eac s cryopreserved in

DVEM F 12 cont ai ni ng 1%@%@'% % L- gl utam ne, and

10% DMSO. CHOABHitiohi RdproSicherfivstanaFeH vol umetri c

productivity, 7.21 g/m wth specific productivity of

6.25 pcd. In nt r ast B 1: -21-.107: .
e R e T A R A
cm’ roP&bott & gﬂ%gdx Wétt2h). ST ot ofetunirite prodprtiod wotdive (YMEM-F12

$0089_)_ O Bl - GML- 21- 98 gn%giCHE Bl - @/&&1#7 Wer e 4 culiure
+ IFCepethdensdtinthioup w1 760G hs RemaRaiagiy f bl SPY86Y5
supem%trgrg}fcloﬂﬁﬂﬁr% aé)@r%rﬁét%.z(%é A8l Smeths §ACIDCCH OB at\ 8RBT because a

opreservy _ A
36 ml aliquot of the concentrated culture supernatant was lost during 2 dialysis transfer.

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



DVEM F12 contai ning 10% FBS, 1% L-gl utam ne, and 10%

DMSO. GML- 21-98 (passage 7) contained 3.26 mllion
w@zjobe2098¢ vial and GML-21-07 (passage 6) contBOTESR064/A29042

million cells per vial. A vial of each bank was sent
to Charles River Labor atE)XAIEH’L(ENaI vern, PA) for GW
testing. The test ded | asng,
Sterility, MNAP Witrs1p'1_trk,‘l:9ﬁ%ll Helélﬁ ting, HAP

testing, Extended In Vitro Focus |nduction Assay for
Xenotropi c Murine Leukem a Virus, Extended XC Pl aque
Samps $agparatiodlr i ne Leukem a Virus, and | soenzyrre
with each al| tests.

00 3 FPEESIg s s bpaesipd ergbﬁﬂt@m Fipinglh2? um G
units Qﬁ(PﬁiU{eﬁq CH ‘Tﬂ’é ﬂlg%e'? E)RJ n%% i dg\@erg a%ﬁ%)(/!&ﬁfglﬂt AEQ"C and

e 5intw 8 bot t
concez'fr)lted Pheltrafilttanen Oimgsb'ﬁrﬁmtfer&meep IGhdeﬁ iT6A dewde, UMK Omega

DVE E opdi tion in this run was _ 26 m
membrie, BN P30 102 opt 15 e n o0 helsPictiemutsdte b et apfalvied
overnfhpesrRatantis 0.9 airis) gr)7 aRp@XinFat BAMYNECI23 X5 ﬁt/érél, The dialyzed

remains in -80C storage at SRBI because a 36

proteig|Wag irsovVered. (00 1oe Atentraad sdas pui fegrimmeadipgsln at @tmed Werd 0°C until
purifi st during a dialysis transfer. Quantification was by
L Active's FSH ELI SA using the conversion 11U = 138
ng FSH. 20 WD 2005/ 020934 PCT/ US2004/ 029042 EXAMPLE 7

ImmmﬂfﬁﬂiWaRLirdﬂnatibn Mut ant FSH Sarrpl e Preparation [0091]
duct on qnt, ai n| H was
10092 LB eGP ot g o S P PY Rk R e e R B serovio

containii@C.2 th @nﬁ-&SH&ﬁmm@tp&t s of IfésﬁEGh B). 21l Bed NEWRE was prepared in
over ni concentrated by ultrafiltration

h d
Loemys il pgn &wa%g N SE RSP YR T HEER A 1B 1 MG TR héda
contalfﬁ% remenadl MhOe@Rly- 0 Qde Rﬁte%!is ltah(fe% aP6hERGEin. TR column was

entate was recovered and y over ni ght ver sus
WaShedéFWBtlﬂlmlm e ifige cqimmz vqlum@ﬁpé@ hM@ 11§, 181 WHNa@hml@ 0% Bl NaCl,

The e I v
five c#‘lhr}nﬁ é/?lg es of gdo%?hz r%rp? é)%a W%L% aq}g ?% orde '[gl? tarr%e prognm eluted
with 18-72(0(501111’&11 \lrolurmsr dfﬂlMdJH4D]°InIH&affafct1md dpnfAitiing the @tutedrprotein were

pooleck RH IR PP §or ettt dmscqseratridy  bebhiesm g azioon

stirred 91l @8th i ARSEbAVEA mqym&@ﬁe NTheQttehi@l was dhlfRd2n mero?a%qakeskm
5cm X 10cm Omi Fit col umm.

vol une vvasM}éJ(‘ge ared in
dialystylinged P K Cg rersgut K|5blrt9r§ efwaker pvep 24 hppursr iI5e dighized protein

was recovered and concentrated by Centriprep 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.

21



containing 0.5 M NaC . The dialyzed crude protein was
| oaded at one m/mn. The colum was washed

wazygserwsal |y with the five col um vol unes of BCTVUS4004/029042
Tris, pH 7.4 containing 0.5 MNaCd, five colum

[009413 [dmmt‘y Otﬁﬂlel)ﬁﬂemMaammfrmmdbb il\barrbmmlaieﬁtld@édqﬂerﬁmvam N—texmmal

o 3 ] G5B S P AP e 0 R AT LTS v o

FSHP rpmheugh thefdentith @eh %ﬂgle@&%ﬁtﬁdﬁﬁ@%r&%h%aﬁ& G byas(il%ﬂ s@ammo
and concentrated by ultrafiltration wth

cid

COUléfl?tr‘%eééFa@éﬁhFd thei datp ApRECATSINFIL Wlﬁhe#@/(aﬁ@ummmy

retentate was dialyzed in Pierce Snakeskin dialysis

tubing, 10 K MACO, versysydnvprx giters of water over

24 hours. The dial yzed prot e?ﬁn% J\%vas recovered and

concentrat ed by CerYorgiogy vh/MiBanid'SHecr ease t he

volunme to approxinmately one nml. Characterization

r

[009%]‘3?%&345?@% tﬁ‘e"@?& &}pltm ﬁ]‘?&%ﬁ&%ﬁﬁ%% ;ﬁ#{ﬂed tp?cgelgflg%\g,sﬂsi 1%\56‘ mass
specthm@thSIQasQ)%fettrneﬁSmSGMol z&ﬂ G&HMeREL @hmampeqmramhlysumﬁolm in Figure
A grot e%g/ concentration, de erm ed by a o acid

SRRt IS B PSS Ao PR GRS O EPHAR
hypeRgicosipitedifoass BGI0DreRivE FOOdnal-FavHYA- By dddmig By 89f (IHHB total

di stribution of subunits. 21 WO 2005/ 020934
subuty ek 45 opwuadto P50 the genpitepcefroni ﬁé@rm.l &i Ahegiference
bems&réanaﬁ%mm MEUDIAOF RERS 4 @amsl@e&g én@ désihlnﬁs g paparent

N-term nal sequences that c u d be ent
moleguddr| vesgght tietrrbumnsoﬂ sefunffend béterodinsn b@mukty wveﬂﬁalmmﬁﬁE and
h the identity of a single
WeStﬁ%bIO%Ilgr@I Lr11r§e gr otei n band visible by silver staining
(00963 dirlder the torddttioas bAMATIINETOF tlaes spadtfonteRiyabV - Capshrs tegttierentially
Wi th 0% subunit purity. EXAMPLE 8 Morphol ogy of Mt ant
retainpeghe oGS quierealipiimiasim dCginyerirast in e &nﬁ@@@mu@m of aua,

off arfdgbﬁfcﬁxlﬁre}s C%dG(%?iieITHlé %R% GWﬁrgggC&%tgi ﬁgsctéc s %lnan(7 W3S
MALE[B-HIQFSﬂaﬁlp&hmwaratﬂdn Eblghﬁﬁdhs afldssomige vﬁﬁl%)tﬂnlbﬁiﬁ@ﬁems@ibﬂity of

.. relative abundance t he s cl asses that contain
hlgheh%%?%%lgyfg B¢F §t h%ft?ﬁl 1 hefrafimge + 6nogsf G-
glycolIRIoR wAeYicaard ai the 36:08%a Afstdth@oh 0 Ahdord 'é@dil‘ﬁhﬂcy of six sites by
gl ycoforns as opposed to 29.2% of the subunit

blantegm@rao@lmsw@tedndleé éatenglycpﬁ@Tr@ ivfitherterhesees foefulls apn-gynedylard
subunﬁﬁ g?aqygs]cop@&gh w-lx_g:th ﬁ'l J s%eétisah Gﬁg%ﬂt? c%eth h%?t%an
shi nD ecu str| {5 6nes

ts I n apparent
predicsadienifanan@. ¢} er o) afeliec S@eme szsS(de)/ eéw&toab@ﬁdcﬂA@S vs 0.214)

and western blottin re 4B). [0096] Under the
cccup Qs Fiedis ob PONMESPA Lt (roibessSpkTbl pesHeoy oEHE {0 AppHIsss

hlghext(%.Bﬁ’ﬁ % 8.5§ﬁtolcgﬂpa¥cy of the (a3 or B2) class and lower occupancy (0.056 vs 0.071)
of the B3 class

o
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retain aJ3 heterodi ner conformation in Figure 4C, in
contrast to the randomdi stribution of aa, c43 and
wepodoress seen Gonal F. This suggests GV 1 di BGHUS2A04£629042

| ess than CGonal -F under MALDI -TOF sanpl e preparation
conditions and is consi BKaMPRE®h attributing the
possibility of higher the dynapi¢c or Kkinetic
stability to the GNﬁPaW§?8£ 1%EFFS& model of Gw 1
gl ycosyl ati on was cal cul ated as the binom a
di stribution of random occupancy of six sites by

In Vifos Bitdeied Mutdng @SBy at ed, disialyl ated gl ycoforns
W t hout cl asses for fukﬁé non-gl ycosylated subunits

(0097} b wisay oA dd-ahil thd Yk | 4852 PordetpayaedipanFPRR WP assay.
Large ?Qt%ﬂésto? CHsl| bél@;lﬁ‘qe WHEHRGEcokib@Ant P Erﬁﬁiés% th?g?g %Eg&e@%ﬁ%r or human

of the extrene cl'as el .
LH re@ﬁpémrmsfo?/@ 200 8isupted by Myoge@Gwpm@()omnten’@ht”ammo 200 pst,

follow%g g} ra}pl suE rgggse) ‘nﬁ) é%g\(ﬁ%ﬁ pﬁ%g )c%rﬁﬁ @)%yol\g gﬁc&?ﬁ% §/O mM

MOCI;_QTI nﬁM@H’HQ ad orlk32)t pet hesaahslighna Weste oe b Yok Dp83 503,

071 of the_J33 cl ass 2005/ 020934
Foﬂowﬁrp SIHEY Bagieason éﬁ%xwmé 0 Rt § Spithe mempbrageniraciaywas
pe]letté\/([@d hih & 1@0 r@do Q%v’fiocw afbcdnaitu AR 7 IThd bR ddes 88ioRfwas
ot

Lot was determ ned in an FSHR

resuspeiigp Haé@élyg buf_f@rr(gél %if@h@é Teff cogtamine M Mgfdwprtern
, i | t o
concer{tﬁﬁgffpétﬂ?a%d %' %)ré@f\g\)nﬁﬁ%n(g&g?@f)gpt %?}‘éﬁﬂl Pred Fm&‘ﬂ%ﬂso lS'T‘or

receptor wer y nitrogen
future agev i Typicalin 1§ 26 oftfinemeeué proleirpdppespriateP0ripg FSHRfoo LRk
rapi d pressure release) in 0.025 MTris pH 7.4
aﬂalyzé% RERV B Ay COPREILRR &3§8¥S0se, 10 nM My 2, 1 nM EDTA and

[0098]%1&%%1% ﬁ%lél%myt%mtél HIBwWRl Ea@é’%SPod AERIIO%ell. The assay

1
cockt Fol | ovvlngpelmnarycarlflcalon
buffer (26001 M anﬂ.ﬁHCY 4(chxt8at1ng4@nM Iveg Ctpid 0alrYe 8 S amd 0 oM WA EhCG (for

L) Bt B SPGB Rorey Sibah Vg wie g butfer anc

mixed eBuspeasedd rhgaﬂaﬂ Iﬂlé)t f&h@ ucfdfitecrn dfQedptoMbdring rRdhblartks.
contalnlng 5 rotein concentration

NonspecdiG bradiag Wiy dg?%ﬁl%irla ‘ff(emr%%fcf)ofé% pplghsledhCGiher FSH. Binding

was all%%ﬁ ﬁﬂeqhﬁf&?ﬁ@ fR0 niRG IR wibiiHAk®: Eu%dlﬂ-é’ &'sé%@l\n}e}’e t%émnated by
Ftg nbrane “prot ein appropria beari ng FSHR

ﬁltranq_n]-qmqnglg, a lcahanoyez@umdxpg durapgre merrrbrmr@fhﬂlmplred‘fiulascs@]& pre-
ol indi
incabatsl 7 84 R, FRELR R AL P RS BN e R g
(BSA-MeTdsbasy Hlfer), élnaalpﬁrtdq:nuncmg obt. mMdult @(ﬂoz&nﬂht)@wis ﬂfeﬁa&d&mm HP
3 nM 1251 -hCG (for LHR) o 4 nM 125l H_(
Cobra g—@ﬁlﬁjﬂa OB IRG W?%@é‘é‘%ﬁ% ‘{etﬁCBan Wit Wa?§%i§ Bﬁf f @?fmsmon
Data weRGnalyotadindd al sh gl 8ic b RBRAn&StapH BaNekiRN kswd@ t he

addi tion of receptor-bearing nenbranes.

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]
(W]



Nonspeci fic binding was determ ned in the presence of
500 nM unl abel ed hCG or FSH. Binding was allowed to
weuwshrdeseate for 90 mn at 37 C with shaki ng. IBITitS2004/029042
assays were termnated by filtration through a | ow
descrpe@bigive. Dhagbidage Quiliapaig darmhirieneots b tdch pOArotein is compiled in
I\/UItlscreen) pre- incubated in assay buffer. Filter
Tablgyphalev'wer e washed three times with ice cold bindi ng
buffer (BSA-free assay buffer), dried, and punched
out. Bound radioactivity was neasured in an HP Cobra

Il gararee TOMNLARS flkslididand rideptop biagingRBdcteedRE b GNI-1

w ndow spegcific for 1251 em-ssion ~anal yzed
usi n a Si Og”ﬁfjg n } _ } S8 Prizm

soft \?var e. M‘k@tm;“ méﬁﬁ%x - L‘9“.¢ Oﬁf‘%@z VWQ] The
function o Ié.'%;"r@i ot—4Aand 2500510 ¥eter mi ned

by neasuring dose response curves of cAI\/P production

i n the gonadotropin reW sfected CHO cells 23
WO 2005/ 020934 PCT/ US2004 O{L4 descri bed above. The

rel ease qualificati &abdiétyaf fvbrtantdSH ot s of each | ead
protein is conpiled in Table 3 below. Table 3 - In

oo 8RR SPEELERALII S, Aiphae) S gty

mzintdinivl aQ&nle a31>qih6l' 'of NG at A2Q Bor3Rre® montk0 TR GBO-16n Xk alMuot was

somp ORISR 3 R G PR e GBI G GRS a1 cars

Undexbch@@ﬁﬁiitibhﬁ ¥t tﬁ@%tﬁ@rtﬁeOE(UﬁIbleM NBaRdedi 16s m@nawstf@lﬂldhﬁng 91 days
I quot of GW1 at 4 C for three nonts.

storatgf3 ﬁ%ﬂ Cal Thgsodatavgicatsdhphiaptisiiy of @k b gfored aE ﬂeC Fﬂgiﬁl%ﬁ&wpp to

at tines zero, seven days, 32 days and 91 days.
three%&gg%/ the conditions of this study the EC50 of GW1
changed |l ess than two fold during 91 days storage at
4 C. These data indi catteSAMELE Bactivity of GW1

stored at 4 Cis stabl.e,f hree nont hs.

EXAMPLE 11 Acti vi ty%‘obg%?éwa—%%sﬁ)lOl] Figure 5

shows the performance of GW1 in the i mature rat
[0101} H\igux(déyshowuthatpietfnnndnndmﬁ:(ﬁMehinrtb@mbmatmmtrtwwbw@dulaﬁora

1nductWLﬂ9%{Eb &%mm* et %22151‘%% ?oggg%lﬁ f % élgg%?% ?%1%Eg%evo&(e an ovulatory
responyD DY 6M-1 RRE B@lé RS &. Morebhel, Jeffofrighcs baGAN G heeghdard Steel-
man Pohley ovarian weight gain assay was comparable to that of Gonal-F (data not shown).
[0102] The doses tested in Figure 5 correspond to 6, 12 and 24 IU FSH. When FSH-CTP
(Organon 36286) was tested in this model at the single dose, 10 IU, with three dose regimens (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 ITU 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 [U). 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.



man Pohl ey ovarian wei ght gain assay was conparable to
that of Gonal-F (data not shown). [0102] The doses
waQ 2wseIsfh Figure 5 correspond to 6, 12 and 24PQLUSZOGHA29042

When FSH CTP  (Organon 36286) was tested in this

nodel at the single dose, 10 IU wth three dose

regimens (4x 25% 2 x 50%AdNMS 1 x 100% the mean

nunbers of ovaries observed per aninmal were 16.3 3.8,

10. 113\ GwugntF S, Bherdn the o-adpeit tomvpisps (hdaecalenmofﬁ&/@NO 3,

Framt ata above 12 N Gw1 tered 1 x 100%
amiw@?@ﬂgﬁn%ﬁguWéﬁﬁmHVﬁT%?5?9wW?§g§ﬁgghg&§'$2.1 ova per

animal (6.8 1.6 ova/aninmal at 6 U and 14.6 3.6 ova

/animal at 24 N). The data are consistent with the

possibility that G 1 nay be nore respectful of

“mono-ovul ati on" or nore controllable by manipul ation

of the dosing reginen. 24 WO 2005/ 020934

PCT/ US2004/ 029042 CLAIMS 1. A nutant FSH, wherein the

u-subunit conprises the sequence of SEQID NO 3, and

wherein the (3-subunit conprises the sequence of SEQ
ID NO. 4. 25
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