NOVEL FSH GLYCOSYLATI ON VARI ANT D3N BACKGROUND OF THE
IINVENTION 1. Field of the Invention [0001] The present
WO pwensgd4on rel ates to human reproducti on. Mor ePCT/US2007/001004
specifically, the present invention relates to
fertilization therapies. 2. Description of Related Art
a. CGonadotropins [0002] Follicle stinulating hornone
(FSH) is a nenber of the fam |y of gonadotrophins that
play key roles in human fertility. The gonadotrophi ns,
whi ch al so include | uteinising hornmone (LH) and
chori oni ¢ ONATIDFSEP GBIV COSYL ATEONVATRIANTEMSN each
consi sting of a common a-subunit (92 ami no acids) and
a uni que b-subunit ( 111 amno acids in FSH). The
ami no aci d se(BAGICCGROUNPOFTHEINGENTIONt he a- and
b-subunits of FSH are shown in SEQ ID NO1 and SEQ ID
1. Fidd af thednpyentionel y. [ 0003] Hunan FSH has been i sol at ed
r-Qm r 0
(0001 B BoAL bSEH G RS Bl b RO BE RS Shectieany, the present
invenfianmEl hicam ﬁaehhxat:@hl%é‘raﬁ@@ 640, US 5,156,957, US
4,923, 805 40, 896, US 5,767,251, EP 2 11,894 and
2. DE%”%?T"B%%§ea ﬁ FStter references also disclose the
hunmaGonSdotropisuni t gene. US 5, 405, 945 di scl oses a

00031 HE e MobHBNE lsi 9% e 7RO LY o PBGgorophins that

play Ked)roledip hﬁm_én feritisg W‘ﬁhﬂgcﬁtadatropmml lenU alsp iin@udq@g@'n'@@g

6 69- Rot h _an E
hormgsd g s hopigiech o G n (). 4 brisELIRELs B agune ofa
comnléﬁa-(s@%um‘?@@%r@éo a¥e) &id alniqud Bl-s@buﬁih €M 1129ho2fkidsA6FSH). The
18): 13034- 42), US 5,508, 261 and Chappel et

amingd g g@-sem@ﬁmps cEibe @tﬁi’éltel fgﬁns g_@the:gt)- and $ssubypids: pgggH are shown in SEQ
ID NO d ?cst IbuﬁU“ﬁ €ad légﬁ{,élgn rel ationship studies and
ef

4crd residues involved in recept or
[0003]I Hdiinag FSBﬁhadieBN solased fooh pirvigirnglendaandfionf pasgpendpausal urine

otr I,n AS St R
(EP 335 guoha dlaﬁfﬁéi? Jest dedoRil ) fér iyt a}ﬁ/&lé ¥8lis (S 5,639,640, US
5,15, 98 RS 1.9DBSOS VS aoﬂmxs;%eusyi;mz 25NER bl 80418md ER 521,586). The

averef oS L IELEEL 8% |3 SRl 2l Lo BN 40fhs 045 aiscloses
modxﬁ@&%ﬁlﬂaﬁ%&é&ﬂnﬁ'gﬂ% cothMhisihg ofBNddéiatrbAN Wi th
asmc s ection (IVF/ICSI) a

[0001'%]?1;&;% f B Cen 11 5265 69 3al i GrovrbaRer ?}ﬁr@eﬁ/ §ndocrinol

1996, I ((%?%*9' L7 ®ofh B D@&tm&@’e@r E@dd&ginbm%svp 109 (2): 143- 9 Valove et
l'iZzatVon either naturally or u% intrauteri

al. Endg@mqhmy b4 1185 (6): R6D06] Y)g)gt gggBm 19R3 25; 268 (18) 13034-
42), @ﬁ%‘,‘sﬁ)s‘?ﬁ Hsehgye Buhl 1 oed tBIRESHawi 6 1833): 11885 @fsclose

various structure-function relationship studies and identify amino acid residues involved in

receptor binding and activation and in dimerization of FSH.

b. Use of Gonadotropins in Assisted Reproductive Techniques
[6005] The gonadotrophins play crucial roles in the reproductive cycle, and their use in
exogenous therapies is essential for assisted reproductive techniques (ART), such as in vitro
fertilization (IVF), IVF in conjunction with intracytoplasmic sperm injection (IVF/ICSI) and
embryo transfer (ET), as well as for ovulation induction (OI) in anovulatory patients
undergoing in vivo fertilization either naturally or through intrauterine insemination (IUI).
[0006] US 4,589,402 and US 4,845,077 disclose purified human FSH which is free of LH
and the use thereof for i vitro fertilization. EP 322 438 discloses a protein with at least 6200
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and the use thereof for in vitro fertilization. EP 322
438 di scloses a protein with at | east 62000/ ng FSH
W@earos44y1 whi ch i s substantially free of LH ace¢wis2007/001004
and wherein the FSH a-subunit and the b-subunit,
respectively, my be wild type or specified truncated
fornms thereof. [0007] Prolonged therapy is necessary
to achieve a therapeutic effect, typically for 8-10
consecutive days and sonetines up to 2 1 days to
U/mg %H%?tﬂ;nﬁ' \{']Iﬂul i CHQQRRAS) fed Hf MAMNRAVitRANGd Whertid tho FSH a-subunit
nont hs i ypogonadot rophi ¢ mal es to_i nduce
and the PesubanigresesstivelyRmewbsi wikhtypR PSepgeilied rpcpiqd forms thereof.
m.ni st ' 0 . ' t U i1OPicald £ 8-10
o007 SRUGHTA 23 syt Abpieymed s
consetutjveciays and sdrectimas tp 6n21 Docrtestimupte fulicylegenssisyn gfomen, and
admini stration would facilit r i
for urggy SBET DD PV RRAAT AT S By HAEEE HerAb g RESE Recombinant
thmiQ%gﬁ@ényeldandism&d £&ndn .10l endé.\daily injebtyern syittacinsaqusnEdigcomfort
[ 0008] . The gonadotr ophi ns ar | ycopr.ot.ej | :
and pYQBURIPY 1o8UFHHG 48 S0 HEFHEE | ARG CRL G ey bt i ation
woul @l IRSRIERasY Sl Snder ghiatiogoptiabdmistratpor haret cohyenient, more
vivo activity and function. Carbohydrate addition
toleraply| apdppjieni-frigmilt o pol ypeptides is a
PQst G &gyc,%%hqﬁqisffvent that results in the addition
of sugar thains to specific asparagin NI inked) or. . ed
[00083 Fhiergomadoteqmitinfeare @Y CAREUSINS Y 1HH© gis& -unithayig gsparaetns
(N-lirhgg} SH%gsral?&ﬁFid@ ] SAQ hafeis thot BRALRRISSR At fdrl1R vRloQiceivity and function.
portron of glycoproteins, the carbohydrate structures
Carbahydratanidibba ,(glawﬁe'ﬁtiﬂné tq pglgpensiles & aagost-translanonal event that results

in the Rd3L L AL09E08H i Frke@s RENOMISHEIAS (O-

n the:o FHa %asﬁlégrpéh%t"tés?/tﬁ Sﬁgéﬁg)éﬂﬂt‘gg% nn%llhﬁlf er eﬁ)tS carlbohydr ate )

linke8) drbigiouacass. Ifraontnest rothe inewient aminotasid; sggaence of the protein portion

| ycosyl ation.site on I Ve r e r&t i £ 1Rt

of gl)?“&%ﬂ’é Srige 8”39*’%%?&%%0%535 ageég %%gg’ aoflgﬁf s " . _

mich}ﬁEethSQ@&ft?it lP‘sz(r:I Eﬁarﬁ;t)lepN@mtmﬁw{a.e’oofsifmm the same protein may contain
~_non-tenpl ate-directed. synthesis o r C

dlffel[egb%})olwcbgtﬁ éggﬁugﬁsr g’lx]lngtﬁrr?ﬁrgt ee\ieﬁlsat %%C%%}gy @Bgc%:ssf | 1€g|s|1t§:/ OI'I a.

giverﬁély&&}%o&@rﬂﬁﬁiﬁﬂéﬁt eabslg/dratdsimuctares nSorbeTfoundadliiseterogeneity is a

| 85ser extent at fhe consensus pattern,Asn-Xaa- Oys,
consegyenee Xaihe @ﬁﬂ‘tﬁ@pmdﬁ?ﬁt?fgsyﬁ‘g?eé%r@sﬁaﬁtff@%%%ver . the
BSE i RSEIAS 6Scurk bRepidalle at sheainsensub ipaftentAsn-Xaa-
[Ooo?loﬁ?gggﬁ(r%gg{tlﬁgt&gn als gar%gr [ nlbe&r esi gue vv%g I |51,‘be X b
Ser/irywukipl adleessr cRSRt WXBHPABENNS FRYEILY U PO 5 WP?FS aa can be any
aminl'g‘ga\%i'edrp Je?iﬁi%gr f—%ﬂkv@ﬁ HERESerRE 6HA SoRdendud tilfﬁo@?@& fsingesufficient to

an the Ot_ er consensus patterns o lati fth
insurbshat ¥amsBengifhresi(G0wi] ba-phreesyiated. cher aieAwle-dinglycosylation of the

Asn-g:rclg—gg{?ﬁg{ &'g%ﬁ&?c%\’éc%h}s% agéﬁa gg:atirht\%)lo%r 118 thOBIRA consensus patterns

posit1ons 78 and two on the
of Ah-XuliSer/That positions 7 and 24. Carbohydrates

ache t he. a-su i ; ot -subuni
oo EFRS3:0R bgfnt BUDYY S LuEPL B B’ Wb ffcommon subuni
at pds{tiAS GRGht 78, andheveasthb Bsubumit ot psitiolsydmst ¥ Gargohydrates

D 0 o R TR oy BEFESH B 25680n
signal transduction, whereas -subunit carbohydrates are important for dimer assembly,
secretion and clearance of the heterodimer from the circulation.

[0011] Galway et al., Endocrinology 1990; 127 (1) : 93-100 demonstrate that FSH variants
produced in a N-acetylglucosamine transferase-I CHO cell line or a CHO cell line defective

in sialic acid transport are as active as FSH secreted by wild type cells or purified pituitary
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[0011] Galway et al., Endocrinology 1990; 127 (1)

93- 100 denonstrate that FSH variants produced in a
wOR@Cces4plgl ucosam ne transferase-1 CHO cel | | iPET/082087/001004

CHO cell line defective in sialic acid transport are

as active as FSH secreted by wild type cells or

purified pituitaryFSH in vitro, but |acked in vivo

activity, presumably due to rapid clearance of the

i nadequately glycosylated variants in serum D Antonio

FSH 19 tvn‘% ‘but E%g@@ AL 9&1\&%9 ?res&éiaﬁ@)duc]tg 6&})13 cHaSHIck RE the

| Gus I sof orns cI'rcul ating in the bl ood_stream
madeq&tmelygbfoosﬁateﬂmantdemwr@@l RAinfrnia et d- é@qn@hgégrod&??‘) 14 (3):

1 160-2618%(%{ Iv%ritghg F?Fe)égsi%%s 81rc ?ﬁrﬁﬁ ﬁlrtﬂg %}d&i' s%% The isoforms have

ess acldic
Identxta@hﬁﬁmglﬁo;a@udmds duf éusffee in theindxtent of eas’cetmlaagnal modification. It

i di |
was SRR e b Bt b BAE B e RO B ke Yfhpared wi
the ack G0 1fEn gMubesvseibly Bustiofifletenats infhel sialit ncidagnteh®Bstween the

) 136 (6): 2635-40 co I de_t at ¢l r.C tar Lf-1ife

sttt Boront i rdpontt R LR PRt

c1rcu1§t‘6Hf Métltf)hfe hseahy hhﬁﬁﬁ détefnihent dtan hy»@@tche&ys These
the half-1life of SH could b |ncr?

obseryationsdtiarige uentbean it B eUsy et o 1 SbeteTbieH b datroducing
addltl\/g}ﬁi %%@S&%g s Tﬂe%ﬁh@x@ﬁse"cﬁe t#Ac ReYHeaRht 8LtheGol ide.

FSH agoni sts with increased half-1lives
haleFSBe¥Wadiantsl oped by fusing the carboxyterm na

[0012 %gggonqgltﬁ b‘g@fé BdedifAI RN ds\RvE ﬁ@é}ﬂ@é\@ﬁiﬁedm&rﬁﬁngaﬂa

noi ety consists of amno acids 1
carboiﬁtetmlriblﬁewctemfﬂ@ﬁ (CIP) woktivg rsropthjnant hymag S (chFSH). The

CTP %o%t%gg%%tts RP3 Shi |052ﬂ>268s512%2 4]51]82% 14]5?(%tl§ﬁglr%§%nk glgcosylatlon sites

ARd-US di scl ose nmodi f1 ed
locatdat a&t\positiohs ¢t ,cded3nand m IS, 3a8885 @dwﬁﬁﬁﬂﬁi’r@ diygose a

oo FEFSH ot B-EF 0 AUPOP CBFy gy, e

resulthi mddifled Lawede ¢4 stared & hag tha Ibfohbgﬂ:ﬂ actiGith ofl 08t @AFSH, but a

oo S, 5B S AL RO S SRR o
the hgka% gﬁb&ll@é&f AP hefdBe hEﬁHgnﬁT@:Qnﬂ-é'ﬁfecEsQQﬂ-ﬁﬂe difarance of CG, FSH,

073 discloses single-chain proteins conprised of
and It a- subunits w th agoni st or antagonlst activity for

[001%%}3} Ld_'}.?:ad’lgcl S Sl gﬁ g‘éaZlQ ﬁr&gﬁs Sh&%ﬁ&f two a-subunits with

neric poly avi ng |n Ing affinity to
-agonisfbﬁﬂdag{f&rktraenﬁm fméi@o'ﬁﬁ‘dﬂ; kHmgd 58@1 yesp‘i N%24 diselatrte
ubum

heter %I%I&RO %Heep asel?ag/qn n?‘ﬁ‘é{@l affidi é ﬁ -t %e%tl ?eg:gﬂwré comprising a

glycophéteth drniviie Besubhiland amomr&ltm'gl ly ocmlrpmg fewbunit polypeptide,
ces each

sub sel ected fro
whergigaBt PrubUBq RN EERIr &R B B R S00S o P EEr B ol Toisk
subseﬂu@ﬂée@ &1 oF vafich RoRctld fEﬁHaVlllst bf mclfmqa&ms Klein et al. (2003)
hal f-1ife, wherein tgf b- subu t enkle QXemd
dceroraiy Gt GRAIEBHR 9 R T RRE T DRSS T R
B- suﬁlrﬁl%sare ngéd“ﬂy mgédpé%@égc&itﬁﬁ r%st% ]V Tmlwdl Qtycﬁébﬁadichailtes
made i°'n t he a-subunit of FS
[0014] WO Ol/ 58493 discloses 77 mutations that may be made in the a-subunit of FSH and
51 mutations that may be made in the B-subunit of FSH in an attempt to improve the in vivo
half-life of FSH. In addition, WO 01/58493 discloses that one or more glycosylation sites
may be added to the N-terminus of FSH to improve its half-life or inserted at various sites

within the FSH polypeptide. WO 01/58493, while describing that glycosylation sites may be



5 1 nutations that may be made in the b-subunit of FSH
in an attenpt to inprove the in vivo half-life of FSH
WO pooanigli4asi on, WD 01/ 58493 di scl oses that one oPCTHDSM®07/001004

gl ycosylation sites may be added to the N-term nus of

FSH to inprove its half-life or inserted at various

sites within the FSH pol ypeptide. WO 01/58493, while
descri bing that glycosylation sites nay beinserted

into the FSH pol ypeptide, it provided no gui dance as

msert"e@ entdRBE FEHp o pephitly, 10PRIvelcan® Qﬁ&ir@elaﬁﬂﬁi §pe@1ﬁc site(s) where one
ycosyl ation site and maintain FSH acitivty.

couldomﬁ@@agéwpﬁaﬂ@%@? sigy and vl KSE Ay A0 14 84§§cfurther discloses
that tf?e SR 'at- SndBYsuBfnivSidy bBdied ﬁlHﬁchlldéllgf d a@gﬂiotnhp@l@j:osylanon site) or

gl ycosylation site) or in conbinatioh (2 additional
in corgbg.rua@gy (2edditionpligngosylptien sites)c dhalil ddcandidatgmratapis weere identified

fi
oy R b P e sORlot 18) n

structofe b Gruida squerercdigamegneidiiH efd ESE} dasgith O ydBYpiidentity

v e B S A SL IR B Yo R hprocucion o

testing @TtanP &- Of pambudits OF FOH ks b5/ cody ittt M’&QR@S iatroduced by site
ycosylation site was introduced by site directed

direciediragfapessis: [0015] WO 05/ 020934 discloses GM, with

[0015”]“% b%éo@:m @leélhsésf@m w@tﬂ%&a%@mlﬂo‘e‘h e oF%Hd B- subumts of FSH,
i'nc l'e nutafion at E55N V57T, i.e.,

mclu@ngefsdqwge @ptaéwmé PEISA/YEET ¢ %ﬁh‘S@ Iesidye éﬁarfltslow%aosmon 55
muta{FEeto\Q L EPIHAUE r & a '3911@&%(9% @8?&1%\ 3R i ftaflH e dl"ﬁeoan-ﬁné acid

am no acid seqguence o ES5N V57T I's shown in
sequdnbe NOB 35 SNV LG lAslubwmnrc&EQrI@elﬁOém sts for a product

[oo1 A tﬁnpctap efccji 1&9% { or v&%hs\l%?x%v“%@r aﬁ%%i Coqflrﬂmésl %hgx;aéagutically

Hel'evan
relevait dffess dfrf@}uemﬂ wmtle maalbs aalmmrswpai' aideiscfrmmeneimdryals as

| abl € f d
o T B S oA LR B A B
level 08 RR3tIRANE BSHNakivith tadcombhred hy tiew bbﬁfﬁabler ot urediit treatment.

0017] The present inhve rect ed uch .
WOI{JrB}aI‘?JE'ieée“éénYﬁé‘it‘Pné% ‘F?fée‘f-r’@aﬁ‘fg 8f° Eu%%g}”“éh%t?‘ﬁr“b“&ﬂ%?g making
suchEM\‘M@BY [0018] The present i-nvention relates to nutant

SH nol ecul es, wherein the FSH a-subunit conprises SEQ

ID NO 4 and wherein the F -s@;nlt conprises SEQ ID
NO 3. The FSH nmay be I\I- ed at 0, 1, 2, 3, 4,

0018 B SRR SRR B e SR S R R esubuni

compm)és Bﬂqgilywylaaa emerélﬂaiea?sﬁ hBlesu}btxﬁﬁ eOinpkisdeSIEQAD MOS8, The FSH
tes t ol ate nol ecul es enco

may b NHERPDIHES S o Grpr D g THE GG ENEUORRT Sieympgnt FSH. In one

embdiiinént NBSf BfcasaRht &RUBIMIt HBBOID Neteinas beglpddsylated.
i sol ated DNA encodi ng an FSH b-subunit conpri si ng t he
m

[001Ychhe presers imgmgion plsqaeites to isolated DNA molecules encoding an FSH
a-subunit mutant comprising the sequence of SEQ ID NO:4. The present invention also

relates to an isolated DNA encoding an FSH -subunit comprising the sequence of SEQ ID
NO:3.

[0020] The present invention also relates to a vector comprising DNA encoding an FSH
o-subunit mutant comprising the sequence of SEQ ID NO:4. The vector may be an

expression vector.



[0020] The present invention also relates to a vector

conprising DNA encodi ng an FSH a- subunt nut ant
w@owposaing t he sequence of SEQ I D NO 4. The vBCT/US8200EH§01004

be an expression vector.[0021] The present invention

also relates to a vector conprising DNA encodi ng an

FSH b- subunit nutant conprising the sequence of SEQ

ID NO 3. The vector may be an expression vector.

[0022] The present invention also relates to a vector

[002 1? @ffﬂéfﬂrés!eﬁgm%ﬁﬂl&&&ls%@m) BvERSOdHInAng DX ehébdifean FSH -
irst DNA encodes an FSH a-subunit nutant conprising

suburitiautsat pRMpIBSiDE ISEEARERAROL SESH HD WP ei et 56t08 aRase #grpression
vectofNcodes an FSH b-subunit nutant conprising the

sequence of SEQ ID NO 3. The vector nmay be an
[oozzémqusseonmennm als$ @0@3} toThECqspensmrising @ AirytdAN Al and a second

DNAeW %r%ergthte ﬁ‘%}:@ﬁ enc% §1§i o@s@ﬁ%ﬂ%uﬁﬁ%ﬁ%& %equence of

a-su u nl it an risin
SEQ HB(IN@ﬂdeGIf/heSEQ th@sd‘d@m DNAenvatsan Fﬁﬁl B{sabant mutant comprising

expre r.
the seURce 6] HROAND:3: (BEUE PR SR RUBHISB &l S0
[0023] TRt BEscn@inveifibh algd RFlkieS kg call wﬁpﬂgmg anetios icompbbiAg DNA

enco an FSH b-sub t t
encoas SR Gt Deag i e B SR s R0 The vt
may t%m &aﬁéé?sibnvxf&ft&r ThERRIIGERYY béBihabfnaiakedept.ggn CHO cell.

a CHO cel |. ‘[éOOZS% he present, .invention al so,
[0024] Tt psssons inepEph 2 erplaics F‘h@cﬁn FRBPEINE GrifsFiog cRgPESing DNA

encoélh%i\g F@NAB 306t ﬁ‘x%ﬁa&rt] GoPlsinpagy &4ledROAIHGID B3, The vector

es an FSH a-subunit nutant conprising the
may beguernpessain GEQ1 The@el raatbah araaimalianecedleg gnd GR cell.

[OOZSgng}(Pegﬁr%se%Q F%EBQT Bﬁﬁ%&g{ets.}(gytcgﬁl Eo&pHBhg%' J&gtotr taﬁmpnsmg a first

vect o
DNA@tﬂrmomm Dwaac,t whereifinke igdt DA enbedes anel'?ﬁﬁ btrsalhu@lé pfutant

compfrg?rgt tgg sctec&legc% 8 ﬁEb&ﬁ%ﬁ SthraEd Qvﬁ‘lgxsé‘ien {he S@é&{a}f ]!S)fe&g)bn d&)(aes an FSH §-

subuii€ §hu@int ARGFSINE thé Sedfuehsd ofVSFEQ OD NOIBpr TlseeecBitAnay be an expression

encodi ng an FSH a-suQunit rmut ant nsj.sting of SEQ ID
VeCtQRIOTllleéﬁ’g I’%%Yé’esae@éﬁ’&mg@@tcﬁp %%nﬁlq}g§§e encodi ng an

[002@%&9@% Rhvenfidh alkb reamRfb Sicel cbﬂ@n&&i@wﬂﬁk@f:‘mﬂf a %ﬂ Bector,
he vector(s) may be an expreSS|on vect

whergial the st Viseton campriegs [aN Acgicpding ag FSHa dq@l@émutar[tﬁggsﬁtmg of
SEQ Yﬂ%@r@‘m‘a 'sQé’cﬁf?lt\}egfbr bapric&y EN%Ser{c‘adﬁ]gr@:tmq BEfibunit mutant

produci ng an H nut ant COITE%H sing cul turing mammal i an
Commlm&thcapmnee@f SHRUEDBY: 3t iThe VBFIBE(®I THAY bGAB CEPTFSEaR yector. The

t ISI on vector COITprI Si ng
cell 'ﬁﬁﬁtenco%ﬁ%al?%@e&fs gg as%E@;n t nutant conprising the
[oozzpauepmeemﬁn@ﬁ@oh Bleddektesrtd aanethed it m&@rce%&%gsﬁéev@m

com B 5 R SO RER poE BBy BUASHE, s o

om@fdaadﬂ‘xmmpren‘smrheecmrwmmsmgvla}m mogmgdandéiifllg -subunit mutant
compns é’lchséesequencg %lf %Ebeﬁﬂ Rlo: ﬁonHralsgconr% expression vector comprising DNA
encoding an FSH B-subunit mutant comprising the sequence of SEQ ID NO:3. In another
embodiment of the present invention said cells comprise a single vector comprising DNA
encoding an FSH a-subunit mutant comprising the sequence of SEQ ID NO:4 and further
comprising DNA encoding an FSH B-subunit mutant comprising the sequence of SEQ ID

NO:3.



encodi ng an FSH a-subunit nutant conprising the

sequence of SEQ ID NO 4 and further conprising DNA
wepwodssagt an FSH b- subunit nutant conprising tPEr/US2007/001004

sequence of SEQ I D NO 3.[0028] The present invention

also relates to a conposition conprising an FSH nmut ant

and a pharnmaceutically acceptable carrier or

exci pient, wherein the FSH a-subunit conprises the

sequence of SEQ ID NO 4 and wherein the FSH b-subunit

[0028} @I'iﬁgrﬁrés%ﬁt AFehtidA N RelatkRZP Lot Pssitis LS Apridify 8AFSENmutant and a

also'relates to a nethod of treating an infertile
pharmpgewtidally sepqntalele aerrisaRr praipient Mcron thenfrkhgrsubynii sagpprises the

seque&geesp%Q?P gsﬁ%d Ve APHR SR B%ugﬁﬁ@%mﬁxﬂés 'Q—E@‘f'lb NO:3.

rein a- subuni t conpri ses t he sequence of
[0029FHBeIrEedNat Hhvantdornvies edlates toea PEHod-of (itsaiing ag dfprtile mpmmal,

comp{lglgg 5(%}1%189 I‘IHEQ(()) ? m{(ﬁ?l ﬂrn%gg eré@aﬂ@ffe%ﬂv@ﬁ%uﬁ@&fai £Stant FSH

I cul ogenesis in
mutadfpivh@dein the ASYH atsobusid rmmplsstee rthengpqtuen@ ofefERIDI MOrﬂezgtﬂ wherein the

hereof an eff ' gunt of a nutant FSH, wherein
FSP[éﬁ%@?@ﬁf%@%&ﬁﬁﬁﬁ%ﬁﬁiﬁ%ﬁBSes t he sequence of SEQ ID
0030'}\'@ fyec ;ﬂ?}%nﬂﬂi@éﬁhéh Llbe rélSis b :Sﬁbthudtofcsm’mﬂatﬁgsfoﬂﬁfﬁ_ldganesw in a
e present invention also relates
mamlaﬁl P%‘BE‘F‘H@ adpARISIERNE ) 8 MAMme) Bynegd ¢ 6‘?"15605 aﬁfﬁﬁg‘l"e amount of a
mutat EH $hdiindHEFRESE-8i bt dohpise® fHEReqléhcBRES BN ED &ib:4 and
an effective ampunt of a _nutant FSH, wherein the FSH

wherein shipTiPHTB-sibmpHi corwprispeSERJIMNES of  SEQ I D NO 4 and
The p&k@ﬁ?fn@eﬂtﬁ@l ﬁgﬂraaéy RHDetHoR MBI AG R 1gSE@riaQMQp3rs’t151’dlzﬁfon ina
ho

scription of the Draw ngs Figure Ws an
mammhl, gnmprisingfadptinispENg((SEQanDnRon nepd shesensian aifqetiva ameunt of a

mutar?tgﬁ'él-g wﬁé{nﬁgthgli‘%?%? @{ﬂt)urﬁ{ {r@?‘h&§ﬁg éeQuJ:\JQe o%EEC; L] NO 4 and

ue nunbers uman a-subunit
wherdifb B2 FSHI‘{E);ubll)rm1t\/motrtprilseb§EQgIHN@ $3irst amino acid of

mat ur e. pol tlde [0031] Figure 2 shows a
Bmfé%?& lpté%fb%%@g I%‘%r V&% or the nut an? FSH, whi ch
Figuré Qrghbirges aﬂh.gBBNnﬂblﬁtaBﬂI’m CSHRQIDINANY) &-Ghbuhit prganss b the human
a-su%éé@f&%@ ?}i}d\?ng):) l\lll\éox'le%d{,l%1 {S}'écg gL %ﬁ tg fiehuman o-subunit of
FSH etmf@ :mersoo lﬂ?ﬁzkl)tﬁu{] desngd i frat agﬁmssudamﬁthy n{aYuratpovgqjept)dls

dil utions of both nutant and wi
(003 1cighs 3 ghorrice SR RIRGE CoeF SHehg RIPE ESF P gh SoBlrtes & DIN
mutah:ﬁﬂsﬂ%ﬂrﬁ{‘ind DB LR HRRGAET £ @EesTS'ﬁ) IINVEDER, @Ncompared to a
[0032] Wiile it has been _shown t i ncreasi,n

dOSCﬁWb@W@ ef widttep FoH. Adn dt?ﬁ?fr?séﬁﬂset Iy é“%&‘é&eﬁ}ﬂ activity at
varloﬁé 4 o (yoftlﬁmu'telm LAY WAR-&PE FREL. felbhé @50frefeiol the D3INemutant.

?lcate an sinply addi ng additiona

Ckmgﬂ?@osymamwbﬁ&%FﬁﬂganmtIe a gl ycosyl ati on consensus
sequence i s necessary for carbohydrate addition, it is

not suffi cheRiari EIF DEEERIFEIOR @pm@mmfem@h tion

site wll

[0032] While it has been shown that increasing the ca.rbohydrate content of FSH may lead to
increased in vivo half-life, improving the half-life of FSH is more complicated than simply
adding additional glycosylation sites. While a glycosylation consensus sequence is necessary
for carbohydrate addition, it is not sufficient to ensure that a carbohydrate addition site will
be utilized. Other factors, such as the local protein folding and conformation during
biosynthesis, determine whether an oligosaccharide is attached at a given consensus sequence

site. In addition, in order for the additional glycosylation to lead to an increase in the in vivo
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be utilized. Oher factors, such as the | ocal protein
fol ding and conformation during biosynthesis,
wa@ledoensd4me whet her an ol i gosaccharide is attachedusi00z001004

gi ven consensus sequence site. In addition, in order
for the additional glycosylation to lead to an
increase in the in vivohal f-life the consensus
sequence must be in a position such that glycosylation
of the site does not interfere with receptor binding,

half~l% RO LRI E Qe fteict @ludt BYin &9633@6MthHatC§1y&is§mtﬂohtoY the site does
of the guycoproteln To this point, FESH anal ogues with

not interdere g thiresenter bindeng, RRGRMPIOTHES theyfolding, cpniprmation gr stability of

the g%ldﬁélgfén?r B%IQ omefﬂi%glgguéslﬁﬁﬁi 1&%55&(9 RaigflivkRave pnmarlly been
pepti de i1 ncluded additironal glycosylation site

limited toMusian tpr@isids [{E3ah thniusshpertioa thles,pqivmnt@@dmflh@ftd additional

dified to create additional glycosylation
glycolrgggaggﬁlg{ﬂlggg sites. The a-subunit of the FSH nutant may

1. MmaatFSH of the foI | owi ng nutations, conpared to the

[003 ? {/fded%g Qgee od1 eH‘t’(S @féta eFa%'dnf@%l glycosylation
0 mt & aobve rrutan a- Su inati

recogmﬂidh mﬂsanrhdh -sulbunii ¢f the F§H ﬂnu@dt mag ﬂnaaq: nnengf thhefollowmg

f.ol | ti E55N V57T f
mutatige, EPBRATEIAP Jeo Sy PR L rn TS pRLPE Bl Seppey
comﬂfﬁ)ﬁ thRealWeaShiBd-edbunliie cdRitHtioRDVieh Aokt IBesﬁlﬁhmt e.g. B GM1

contagmg)g gtiezil'oi{oégrl?g g{utyfttsorngkg%ﬁ&% 4 tne Ffs)gxgg?xq-ﬁqg atggHonaI glycosylation
sites HFE&%cd'fﬁb’mQﬁ NI dsask ch&kﬁ}lﬁtéﬂ“ TR srehbetdditvml gliycosylation
he art. These nethods 1nclude the construction of

sites nﬁ HieanetageF S qupheeglyepwRirhy Yifie Fdspetive FSH
[003%??%@?H%9taﬁ?‘1@5§ pe! P%JCQ@ b?%{" QuiRdbl R B8R/ i tﬁe art These

e transfette ost he” FSH nut ant may al so
methpdm thebele thy catsomicden oS yud¢miesearensgs encegHis afmﬁct&fe FSH

mutaln em %%ﬁesglﬁébﬁ rr%:?nn% %1(5 ? ng;%erm%tsu ett%g'%gleg%st The FSH

nprise the a-
mutait map ahiot prbdﬁsld byn:}telrmcaﬂ oymmehs pmby 8 epanbirtadion of chemical

ptid ere the two chains dinerize in
Synﬂ% (519@66%‘?:{“%’8&‘?% ?8% pol ypeptide, or it may
[003SPTRE FSH muthnglag csh@me dmrmtmdcﬁt-smnps oBF8H i tiee fomm of two
subunits coval ent| bond

sep%pqlm@em}qugﬁms;rw erg "F]B"’Odg%/adnﬁ' %gf)eal&% & o Sp %s t? q(rm a dimeric

polyP&Ride A& i Iy%i’rlﬂ?is% al¥i9e ehdie Sorhdtaict emprdding ﬂteetlvsfoesnﬁumts
signi fi cant with the activity, of the FSH nut
covef O3AIlTA 0y PRPHE BARS g PHRE Tker el aBUe H FEsidups of the linker

A &hibie pipkHi efsmﬁ JoSHdt inkBGerE StpnidAak, Wiy thel &evity of the FSH
pept@gve |ncrlelased s% ability cg;'rpa?edkéto Wi Ig type FSH. Y

mutaffhe FSH nut ant may conpri se ol i gosaccharides at O 1,

[003%5 1511 P"SH %&%ﬂt&&%{ h&J%eaanLﬂeQé%%a@ﬂ NEQD) éﬁ}écptﬁ wild ?ﬁ)e FSH. The

ion o nutants i s al So provi
FSHcmuqanu mey else have m®S€‘$Hah1bllt§ammP®f©d & wild tm?%ﬂn Té‘ééﬁH mutant

may (S:Pmémsa? F ﬁcr;g%kﬁﬁc’a?sdeg ﬂ @ols §C§ hlf"rS' &%Soﬂhe R lu]d{edzglyg’osyflatloﬁ sites. A

population of FSH mutants is also provided, which may comprise one or more FSH mutant
isoforms, wherein each isoform comprises oligosaccharides at 0, 1,2, 3,4, 50r 6 of the N-
linked glycosylation sites.

[0037] The nucleotide sequence encoding the a- or B-subunits of the FSH mutant may be
constructed by isolating or synthesizing a nucleotide sequence encoding the parent FSH
subunit, such as the hFSH-alpha or hFSH-beta with the amino acid sequences shown in SEQ
ID NOS: 1 and 2, respectively. The nucleotide sequence may then be changed so as to effect

-7 -



gl ycosyl ation sites. [0037] The nucl eoti de sequence
encoding the a- or b-subunits of the FSH nutant may be
W@ ow3ns44at ed by isolating or synthesizing a nupd’BEUS10d08001004
sequence encodi ng the parent FSH subunit, such as the
hFSH- al pha or hFSH-beta with the am no acid sequences
shown in SEQ ID NOS: land 2, respectively. The
nucl eoti de sequence nay then be changed so as to
effectthe substitution o rinsertion of the rel evant

the sudBH G 0AG rthseRnBeRe reld@ind Liﬁirﬁﬁﬁdlcdﬁasfcﬁﬂsléﬂﬁem&wmlﬂe sequence can
nodi fied by site directed nmutagenesi.s.

be magitied hmsm/ ireqietbriAECRSHY- il 188 a&ﬁ@ﬁe%vw ‘b‘écrquéiﬁaﬁe%em may be

prepagéﬁ gﬁ%ﬁ@%ﬁeremfgnﬁcl‘ébﬁ%%é’ Henkhdittsasad Bn the specific
esi‘gne bas on the specific amno acid Sequence of

annnqhng@Hwng@aﬁﬁw1Fﬁﬁss¥m¢he nucl eoti de sequence
[00385eco$01.{&%0‘ ?9 XB@Q&&S% A agPﬁlp‘ePﬁ@é a6 bk MRrRd into a recombinant

nan tor an nked to a contro
vectos emwepmeblyémksé toy ctm.trol@zgwfess mewssﬁrytfhreemwp@mf the polypeptide

i R SRSy B cGRT kO gnens
neces@ﬂ’y&frllfadgzﬁﬁ%@eoﬁﬁi fort the eepresgss bHa polfypeptpis! ﬁa@p’lpld%of suitable control
es of suitahle control sequepces f.or d|r
sequep g BE AT L O REHAI S ATRE SRR PEeS e AR p g promoters
of SV@tﬁxdFHd@H&hﬁIsSe of the\denanthsaanjoy idtel §roneotgr, thd eI T-1
adenovi rus maj or | ate pronoter,

(metaéw&lamrl@gﬁm@mé?rmbeé ey ther YL ARGET AU e iate-carly gene

prom %& | ovirus inmmedi ate-early gene promoter (CW).
9J ne of skill in the art may make a sel ection

loossur@mgof el én theariomgy makgreasischan BBPE S1ese YgEHeTe 8¥PraFRIoN control
sequéﬁ%é{ gﬂd"fl&s@%hh&ﬁ%ﬁu@é rirﬂ?xﬁ&tﬂ;ﬂ oﬁhe éh&nbﬁﬁﬁm&&%ay be an

e an aut ono replicating vector,
autor@nmlymephtatmg vexfost ise. asyee'@r mcrla@hﬁ@ B2 ﬁﬁflrafélﬁ@mt)vmal entity, the

rephcraélsp ggvhu%l 15 m@eﬁ)% dmlo‘flghﬂozndsﬁﬁxt%p%%ﬂg&go of gcgr emaenal

e vector
Alterfiityvede the ecatbi wmhy bwhae] whikth, sdheodutroditced alth @shOSt@dlL is ingegrated

into %8%1‘8%&% eg%}u{)rﬁte?lﬂé rr]%?)l)?;g ; Cel kx rt]k(l)m% cﬁ é&ﬁ%&(gf{nﬁgwhlch it has

bemjmngggﬂﬁned [ 0040] The vector nay be an expression
or in which the nucleotide s

1004 ypusst rBeiobe B EXPRVRRE PEHOT 8 WBHER B Y oRREqoqi ice encoding
the pa%bﬁﬁdmﬁ* thé RERRALS lsrgwamfz tink&d tof ddditsciial pégneentofeqiilred for
nucl eoti de sequence

transpiipin of the gt PR RALE TR St P (?l{e"le\é}%%“grggﬁ%ﬂd or viral
DNAY €K dhibef BF sﬁf&gfeeééir@ﬁldnmetcﬂﬁs ﬂﬁ%&pﬁé@élbﬁ ineRtHoeNedls mentioned
erein are comercially avail able or described in the

herem|ar¢a¢<anmpazlﬁlboab@}lafrﬁé)rrd@é‘mhﬁdﬁame Nertgf may furt her
[004flo‘?Fé E%?m% jrianit yex LS YA %ﬁf@t&bhﬁgisé Q@I\‘Y&%E&Een%@ enabling the vector to

ost uesti on. exanpl e of
rephﬁajlc n me:heqmmﬂoe questiran A examglp of eh¢h ¢ seqaenm ¢mthe hostcell is a

mamﬁgz{llxla lcg@ i E‘lﬁpg}\/ é@ o% +f‘re§f1%e[tﬁ>pll 'ﬁl@t\}egﬁr m-ggﬁalé’oegaxﬂﬁrlse a selectable

marker, e.g. a gene whose product complements a defect in the host cell, such as the gene
coding for dihydrofolate reductase (DHFR) or one which confers resistance to a drug, e.g.
ampicillin, kanamyecin, tetracycline chloramphenicol, neomycin, hygromycin or
methotrexate.

[0042] The vector may also comprise an amplifiable gene, such as DHFR, such that cells
having multiple copies of the amplifiable gene and flanking sequences, including the mutant

FSH DNA, can be selected for on appropriate media.
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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
waledvwydsainl ate reductase (DHFR) or one which cReif/e82007/001004
resistance to a drug, e.g. anpicillin, kanamnycin,

tetracycline chl oranphenicol, neonycin, hygronycin or
nmet hotrexate. [0042] The vector may al so conprise an
anplif able gene, such as DHFR such that cells having
mul tiple copies of the anplif able gene and flanking
[00433 SI46 PERIded RGI FiANhcbBR gMutoa BibunRid fNAFSHaRufagt. The nucleotide
Sel ected for on appropriate nedia.[0043] Al so provided ,
sequenge angdmesthe Girhigingrbein BbBONS of e I‘Jﬁ%m tritbethe prpred by site-
i I 4§ S epERCAY & B8Y 8lso includ
arec Q4 04055 SRURAREPERCEIRG 1 Al ASabY o ncudo s
nuclestide siquenteatianeicadenesignal reptidtethe sispdmeptide iy be present when
th " ' | ' ; ti . .
e s T A GTEHY0 0S8, G 3 SUELSRS S sl pepic,
if prepa} indg beraye bopnizeé by théhertl ¢Hoserpbiireppresside of thetpplypeptide. The

. ecreted fromthe cells in ich it i . .
S RSPl L R P UL o o
heterblogotelile. 6h@aating fomeatoties Somce diant KRS Hobthe polydeptide or may be

romai gyt RS S5 P S LR 95 e RAmcpressed o
the hét%ﬁben ﬁ’lﬁ gﬂ@u?i&ﬂ't iﬁ ot @dlsm 'Iﬂéﬂa{gf@séd Pomanehbgrcelour ce
n
[004HiokBY BHEpRBORE SHE HERTD piokios foe POl GRFPHOET GHARAIIE bibteria, ungs
(inch&ﬁx@é kge%ts@,%l%tl, nbe&XRIagHSA dorf 6188 dppfopisd amalal célls @nell lines, as
ich is not normafly expressed fromthe hast cel

[
well popanspeniaynisuals abplanto Bramalps o syiable memppagndost ¢rdls include
E ol : . . . A e
cinB S5 86) et o e L4, W Monkes o
lines §60BAI(e. geCOS 1A TECICRLIE50), SONRIATES ERAnEGPN); gnouse cells (e.g.

ORISR O P ) Vel TR e cet 10,

and Huenegh ceQkIQ. KLBERTHG (XXIC6 DRL-G5E8)N), dsbmidess plehi cells pmtissue culture.

S et L5 i JORE oy By g oo s
as théélé%ﬁ?%:aﬁ mwg@#lﬁ@é Colliscfiﬁﬁ), UsAg. MAHGAs GRlintr63&ing exXEEaG0us DNA
o Sk p ST SEL Sl PR 250l Sy psioporatin.
DEARIGH L ARREdistll bbb RcEd], lipbidigs nvdatéd aumsfdlionh@datial vectors.

and avail abl e from public¢ depositorjes

. h f he.
[0043heellemay Py saltopladipe e dasBpm spgpble UCI?TB é“’f"é‘?"fthe

polyﬂ)eﬂ)ttirdg QUL NERS QOB & DA TR cRBAPR| ihRRkel08dy BEtdiSvated by
cl ude caIC|un1ﬁhosphate-ned|ated transfection,

shake flast eupatian, small DEAlE o dres-arplmbamenisdon (Hekidieg fafinuous, batch,
fed-dﬁb%xggf E@g{?gﬂe%y Jéétc it i ROLLOARP Or YldiBiriaY @Gk RA&1s performed in a

‘ _ cultivated in a nutrient nmedi um

suitablgirhedilm dndrunsieoderstitions adfowing thearofyraptide & b pxryessed and/or
. t hqds. kn Lot g . ;
ot PSSl 1 SRSty BB con
nitrobé geredaing ihergapictsalts,osing protediiresgknoovmt inrtho e, Spiatdp media are

fed-batch, or solid.state fernentation ' . r r
avallaglei fjﬁ% gi)xﬂrréﬁrc?g?tﬁ)@hnglés Qr r%agr S Prﬁg%efi %.cggrdin% t!) %%Bflé”}{eﬁ c¥)mposmons
(e.g. in catalogues of the American Type Culture Collection). If the polypeptide is 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. One method of high-yield production of

the FSH mutants of the invention is through the use of dihydrofolate reductase (DHFR)



sui tabl e medi um and under conditions allow ng the

pol ypeptide to be expressed and/or isolated. The
weeioriosti on takes place in a suitabl e nutri eneCHES00T001004

conpri sing carbon and nitrogen sources and inorganic

salts, using procedures known in the art. Suitable

nmedi a are avail able from commercial suppliers or may

be prepared according to published conpositions (e.qg.

in catal ogues of the American Type Cul ture

amplifRbli&cid ORFR-Adndibig Cﬁ@b)b@ﬂ@tﬁyqﬁe uSe SRGIEEBR el inerdabifig levels of
nutrient nedium it can be recovered directly fromtl%

methofeehatmas describrs indi§ Bajent He- #.88%803.secreted, it can be
B

art. Rdnreaaugplet henajsee m‘comrhc} oot thieanutriand daslivrg &y conventional procedures
R).a tion F [

mcluélﬂg l&l)t é‘nngmgiﬁég e’scs?lnge %%ﬁ?{%ﬁ%oﬁl@;gﬁhcﬁ@ %?Ly ﬁryul?éf evaporation,

or previpifaiion e TakenaanideIE pobedpiidesuTayFad putfiddby 4 v88&y 8Fprocedures

The resul.ting nuta e de .ma e .
oW B AP A KGR P RV oSS dRR R Brsafinicy
hydrd}ih}bb&ec}ﬁr@ﬁﬁt‘t’(ﬁb&iklﬁg amishe ertlukioa)) telsvadphisbctiy procedures (e.g.

conventi onal ‘?f rocedur. s i ncl ug‘{ but not lLimt '
PrepaEtie IPeiRriRF & usig)dith preghal '%*fg‘eftwnmgm“é‘g}“&rlff?ﬁ%g’fémplta“"n)
SDS_@m@r(ﬁtelxgam&{ preci pitation. The nmutant FSH
épeptldes may be purified by a variety of
[004'5% e ededisamharnasisical COmMRAsition SAPTIIRE et SH mufagng Such

phanhgoguﬁgaﬁ QGH’Ip%thl%Hr}Hay{ Be Ssed!t8BiSNERANRARu18EdHeBis! $or example in

ropho chronat of ocusi ng, and_si ze excl usi on
conj L@Ic@cm mtbmtm industionnrassisted geprefushiae sechpgues (ART). Because the
I
FSH hﬁﬂﬂt%ﬂﬂe‘ S;grl %egn? gtc\}eﬁgéxlu gﬁiie'at f‘e{)ff‘eiﬂﬁb@kx ﬁlg{léégé rﬁdlﬁpl{:%oﬂrcles to
deve]@ptamda:matm it (R4t pa@:hswlaﬁy oviitakdel forgise lrpARrTrmt eiidhcifs desired to
tion conmprising the FSH nutant. Such
cone%tt{gn&?rg%e%cfc YE31 conposition may be used to stimlate
[0048]0’1“11& ESH ogetasishsy bé asedetodnipiee moncefinjicidegdnesiswit O1, or

tion in S ti
oo B4 s AT B RIS PR S pcation.
Mon$UFEiBighlb gérBs tiah Qi o ByatRen el idie b irdtickd dbstdefth@ FSH mutant, or less
multiple follicles %}o devel op fﬁgmﬂture i 3
frequgay @qsem A qnRATES Wit é‘o%‘fm’l%%l RESPArGUODG eﬁe’ﬁnl? g in Olan

FSH BfatRidn oF tPinvestionhy b la8m@asiteasat 2@@%8]IUTé1&r>F§kbe days, or
nmutant may be used to 1 nduce nmgno-follicul ogenes

1oweqiose§rdepa%@pg onIthe pAtisgé FrRegpRse( dBtieR TRBROBES Py e floﬁowed by
sonof@bhy.cles) for U, for in vivo fertilization.

no-fol licul ogenesis can al so be attai ned with a
[0049]c T BSH dowtaniof! the investipminayhe used in @ gantrqlled pvigpian

hype 9%&&1&5 d@ﬁf%rggﬂew s%gg&a %Meg.@%r &S glﬂaﬁaéa%mnéguxanon

exanpl e aration of the Invention
phasa:rabeeh addoginoue hédnmn@z@mtme (LU) ss/dawn-reégudated hy gdmépistration of

a gortggmlgg%l}ln rre:léas(l) deggrgrgolnréged%?{}?)h%v\ggt Esﬂ)éxée:c]lgjépé) &ﬁtﬁula 066 RBTse in
whicH Hfiellie@kt cmteams;tm@ft (fdhbculnmslsbm induceddydady admlmstration of follicle

stimlﬁgt?rtlgr I%rlrneo%e(zl\@ﬁ& usually at about 150-225 [U/day. Alternatively stimulation may

be started with FSH after spontaneous or induced menstruation, followed 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 mm), a single bolus of hCG (5-10,000 IU)
may be given to mimic the natural LH surge and induce ovulation. Oocyte recovery may be

timed for 36-38 hours after the hCG injection.
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hyperstimul ati on (COH) regi nen. Standard regi nens for
COH i ncl ude a down-regul ati on phase in which
wepwogeraeus | ut ei ni sing hornmone (LH) is down- reguisioed001004

by adm ni stration of a gonadotrophin rel easi ng hornone

(GWRH) agonist followed by a stinmulatory phase in

whi ch follicular devel opnent (follicul ogenesis) is

i nduced by daily admnistration of follicle

stimul ating hormone (FSH), usually at about 150-225
[OOSOLl’f/h@"’DSH Al & Al ME Ve SiddTut B b TUBYF Qe xahiplé, @ Hbtitulation

fter spontaneous or induced nenstruati
may thﬂ@ﬁ%ypwﬁﬁ%‘@ ©F Hrdused BEnsruatiRp: 2t @&m&éﬁ of 75-150 IU.

Wherl %XP‘} ;’& %Eléixteb&gedai S’i'dﬂfitéii%Y a§le§stqf6 l’hhle aSidgldbatti® 6¥ hCG may

ere are at least 3 follicles >16 mMm
be ad(xmnetem‘d t@Sndnv)e ovalasnong Illesebonamndflahw?@owcbm@w%)by regular
ven to mmc the natural LH surge and induce
‘nm“BV%Fé?F%L Oocyte recovery may be timed for 36-38
[0051|} CBHcau@fthe FSHheut@Griagjhaet i am mc{rm&mpalﬂhlée PaH mespeghito wild type
al.so be .used f

For exannl
FSH grtep%pg?q 6751%93 %Sq:sg)?t s%ftteélrabov% n}agngrpl}gy %)or':\%?' IU doses of
FSH, laRd/¢ eshymNabdifiall ibgriechsiag thed FIH dﬂﬁﬁlleﬂfon':t&anOwhﬂb achieving the
‘When 1 or 3 follicles have re Qh%% k ter_of at
same o5 B Her Tsnamse.dn &TH & NYBIHEE 2 t}‘rﬁg Rt o el adequate
folllcmgbf?&%awy Latib Al wltR 98T, Badds OF aByatioat Per1fs0y sBd0d Br 50-75 TU
by regular intercourse or 1U . [0051] Because

FSH.t Hesmslelf ﬂfﬁﬁamy hepnigadpdy &5 S?fﬁbﬂé‘é)él%%ﬂl% ate §9siRe H\W}‘E‘ may be less
than greaso%%‘eg g&éc 1 g 15 YRS, Y OF SRAE il ir@Rant PrESHrBBES may ®8 administered

tha ed a ove may enploy |ower 1U doses’ of
at do§eSHyora G160 ared- 1% FbBSHiday. Bipr Gtﬁctr@é@PWg)ftfH@e pgertility, an FSH

muta?%%‘ﬁ%'%{gé‘l“? haD %! aag-um%@récﬁ%t%cﬁ' 1241t8 90% &'?/ﬁ&‘ﬁeu&ﬂ sP&hlagenesis

terns er an Vi a

reachk®ldvietsl aelfequﬁa Fordsaminetiorg eétheratheouigblregw e l@@‘ﬁ@g psorART
tec be achieved with daily doses of at or about 50-150,
echmg@iefno or 50-75 | U FSH. Dosing of FSH may be on a

[005FiaB34usE oSBEIlokkR hylfHs b the thetadOBS Fgit peyi hnadadnmyustﬁafed as a
I'ess than or aboué 14, 12, 11 o0

lons PSRRE DR AR CHAF BEF P e S SERTeat apolipised Mo dare.
cOmfemHhaﬁ 5“81—591&1? he 28 mkRiBtetdd AiDiaBay 30600 drhevdry eadomntay pivhile

male infertility, an FSH nutant_ preparati e
achicxils Hmjlearaseltai BnEHEPD 500 LA o 10) The mutant FSH

may BE gﬁ%l&gx%ﬁee%kérl 1,086Nes, '7%24 sviiegual/thd $hilar or better results than

I'hsem nat i on t’hér’ t hr ough regul ar intercourse or
daﬂykﬁﬁnnsohnvmgé@ﬂﬂ?@@@ﬁ?FE&bause of the longer half-life

h N
[005?{)#13 ggﬁu ng&atr egg'})g tulg%c{r:ﬁ%mﬁ %ﬁlﬁ?agﬂuﬁée @ﬂ; %%eﬁlﬁzgﬁleepte fé)r treatment of
disedses sh:formm eﬂtdryiﬂich&n Iewaotgnelt me@iasl@ pobxneptide b gl phrgpaceutical
e ad tered at.
comRoTartpae R G iRy SRR a AR e

partiMer ¥ ht@yn aionmnsab;)&timmﬁiﬁer[dg to Themautrealtin ESk theyeof such
adm ni stered eve 6 or 7 days, while

PowﬁﬂﬁF@ﬁFﬁ’a%?%??%?XSPmQ8?F8?'results than daily
{0053 1A Wil ISt Aphfint &f thoeyRdkill dneile akt3hiat an effective amount of a polypeptide,

preparation or composition depends, inter alia, upon the disease, the dose, the administration
schedule, whether the polypeptide or preparation or composition is administered alone or in
conjunction with other therapeutic agents, the serum half-life of the compositions, and the
general health of the patient. Typically, an effective dose of the preparation or composition is

sufficient to ensure a therapeutic effect.
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[0053] The FSH mutant may be used for the manufacture
of a nedicament for treatnent of diseases, disorders
wo@eroocosydiet i ons. I n another aspect, the pol ypepe@HESmN7/001004

t he pharnmaceuti cal conposition according to the

invention is used in a nethod of treating a mammal, in

particular a human, conprising admnistering to the

manmal in need thereof such polypeptide or

pharmaceutical conposition. [0054] It will be apparent
[oosé] orfd s nftastchay bé Bdrthiifstérel ih RAbmpbsitibh esdlbdiag aﬁ@ UAtnore

of a pol ypeptide, preparation or conposition dep Q3
pharmaneticallyi accepfipbls cerriers Psegdpients hePhpsmaceytirally acteptablé" means a

came@%@eQ&?eﬁmﬂHa@ Bo&Glddh & m%ﬁ?&%d PR YREMIE BPwREm it is

tion or conpositionh 1s adm nistered alone or in
admlmstqrezm cSucbrphaimacentinaly mep@pk@marreerag@@]@sclmen@ ag@pghhknown in

hal f f f
e 2 LB 5O TRI5I 1808 o 8D IR R BpOERLAy e
knowpr aphbas (sea e@l Reoripgisi's thma&eetmcfaﬂ Scicents, § Btheadstiore A R. Gennaro,

ffect ESH
e, Mgk REA G Chhoh bR e e BB P sigrgnen o
PeptifbRi PR RIS &, Fyol«jﬁé‘r&ﬂﬁabﬂ-ﬁ)v@adrﬁj BEds, ”Dayle:x&l Hraneis €2000); and

Pharnaceutlcall accept Jrean
Handbepk Bf gh%mtaﬁg*txtl Excipints gﬂg gdlgﬂg,, %n@ % Fp%raage?%cal Press
(200®2t Pﬁﬂ&x?aota@hé’é‘ﬂ?r@cbéptﬂﬁe 8T &itRAt&Hay §&IGEed in compositions
armaceutically acceptable carriers and exci Jent

commrseng/\rép IpokisAds include. for example. bEeting 3gs8hh S@RIRNE arents,
presew:{t[%g at&dni so Bﬂﬁaﬁf@&@fd&iaﬁélor%@ﬁﬁ +QB%inB¥gents"), antioxidants,

known et (see e.g. Rem ngton's Phar maceut i’ ca
bulkiBgiagemte o1 ﬁﬂBIShclmi@tmgﬁgent& ang coglHerp-o, Ed Mack

o024 B A SR 300 PR RO by SR e

variety of-ﬁmga,and],udﬁtﬁ1quld's-;tylgorea&y¥€v-alﬁ@ B@U(IQ@)@’) suspgngions, gels
ook of .Phar.nmaceuti cal Exc | £
yopgESG o £ Oeh ST R e e Py EAE G20y bt i opding o
solutﬁhﬁgffﬂﬁ%hhldfahé Yorapesiyidradbe dep(emdpjpﬁ)lntthe phrgiculmaindi@tion being
used i, conpositions ¢ f he pol ypeptide
treat‘f‘h%’?%\ffg PG P PBS Og%’]ﬂl g‘magent s, stabilizing
[005PPENE Eharﬁfa@%c\éﬁtzbr‘ﬂﬁ&mbﬁsQ&Iﬁﬁﬂ1§1n§ ﬂ&z FSIQ IﬁhLQﬁhthnay be administered
surfactants or detergents "wettjng

intragenqusly; Herrziscwarly; nfrepgeapellyy mltlialeI@? fy, é%téﬁuéﬁ‘ﬁeﬂbﬂy’ sublingually,
buccgﬁf NhRa@RA1F WBRky& Ry, ﬁﬂ%ﬁﬂaﬂ?ﬂ? eriRahPeaRy htéptable manner, e.g.

nposi t1on conpri si ng H nut ant may be
usmg Bpwderacmr ﬂ’molapaaartpmlqw qr@rR?‘é’ InjeqlPy éwsltﬁgni Tfumgde of .

adm%lsﬂx‘aﬂﬁﬁ %gaéfdt; efid ﬁBJ}ﬁjﬁﬂe%ﬁlﬁﬁaﬁH&Qm Blidg n38kd \%ﬁd will be

any ot suitable form e.g.
appaoemt ¢<v ysd of s«u in thetre They coprrgsitianiganbe edmtm@tﬁredwbcutaneously,

whncﬁ‘xr{aa OIE LG C‘%”Hf)oco ?Hﬁ@%&%ﬁﬁ&?g%e an the particular

K el ng trea pparent to one
[0058 Tak phbrmmeuﬂmml aotpofifosriajhe athnanstatedun icomjunction with other

ositio he ESH nmut
therapGHI, ALY CBoR CEEE Moy o T P SIS G ¢ same pharmaceutica
compdHifiGPEr inbp Be atlinynisterddrsapantely frym the lpolylpaptecdms tiyher concurrently or

' b] Ty, b |1 | I
in aczgrqalﬁppg}%gpl%ﬁ Ot}}l'lﬁ%%??F gﬂﬂ’;l g'%%g{égg%@g%\elgb ﬁgg\ﬁﬂgn,ﬁhe ébld/peptlde,

preparation or pharmaceutical composition may be used as an adjunct to other therapies.

[0059] The present invention has multiple aspects, illustrated by the following non-limiting

examples.
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usi ng Powder Ject or ProlLease technol ogy or a pen
i njection system The node of . admnistration may be
waelepengii4upon the particul ar indication being tPEHRUSH07/001004

and will be apparent to one of skill in the art. The

conposition may be adm ni stered subcutaneously, which

may all ow the patient to conduct self-adm nistration.

[ 0058] The pharmaceutical compositions may be

adm ni stered in conjunction with other therapeutic

agents. These agents may yg,jmeqrporated as part of

t he sane pharmaceutical conposition or may be

adni ni stered separately R&%M?h@tqool ypepti des, either

concurrently or in accordance wi th any. ot her

acceptabl e treatnent schedule. In addition, the

€ o lation

0copShLBEPLALR BISHRLAHLAN P UaL A sl cammas oy
sites ift bige @isabaiit of FSid ot mgloms thelFSHpheleawpedtese a candidate glycosylation

site mlé.l}z lgggqg%gtte%.x ZbPPé %ﬁ n#g Lﬁ&&@g? UFB.BI%%B‘%}AI_EIQS%H& re%/csh %splmmetrlc unit

of theThydialtstiuetued. MheBio FSH maleculse tetcosupeentposed arahetineered, with

gl ycosyl ati on S|tes the a-su f FSH.or r 0
each qewdﬂﬁéelpsw%ilée%ﬁpsc zéi% “E%%F%éaﬁ &P gIYsRPds Y ‘.*e‘ger% The
crysta?l'o%tea pARYstRRnir8 e FSﬂdwasTd&nlESé'ﬂ ﬁ@ﬂh&ﬁ&kﬁé\ﬂeﬂgﬂ of the FSH/FSHR
units) are present in each a m’retrllelggjg P he o The
ceccptor JREWPTON U BUIIEER NS SS PO PP EaLP B- Sy tioh Hies.
pnnc1®HP@Jsr%H;(9§t§xqa AR SATRAL 8 rupMohlbfeaCdricast duthikal @ruption of

I'nspected to identify potential
predidted) binclrg/drak aatiyatipn sises, Frbprediptabls $BGHABRTTCCYRP Filgwith
G 5 hRe KWigd d8u@ht e Eolihd iR sequence

glyco?‘élgfo? oﬁlgsl%gtog{@c%{aﬁg‘ﬁe%ﬁtg? ther alldgl n the sel ection

ofthefxi-smjmfFéﬂHIWaghMrﬁﬂau on sites. The princi pal
design criteria were-t gt rom of 3D
structure, mnimal %i le‘Jloat{]% O'({;Dedi cted bi ndi ng and
activation sites, &n UBW' etable—3b-sttucture ‘
conpatible with gl vd ationl—Based—ef t he above
criteria, the follow ng mitant to the amino acid
sequence of the a-subunit of FSH was identified:
Exanpl e 2 Mor phol ogi cal Amghiple2of FSH Mutants [0061]
Al i quots of concentrated cul ture tants from
transient expr daphelogical dnalysis 3‘%@@{}%& MMt ant were
anal yzed by SDS- PAGE under non-reduci ng conditions
that permts the resolution of intact FSH heterodi ners

[006f]fﬂﬂhﬁ&§ 8f oncRfiffated SubuRi sufernBnGAGMA Itnaﬂglehhecpaemswmmftthe FSH
| ecul ar wei ghts of eachgwnt heterodi ner to

o-sulitg gt B Sy S R (B ET T HE HSE B gt permits
the r%éhﬁ'ﬂé ﬁxﬂa&t‘c‘F §l¥ Rl Al M LRIV S atkel £l adl B eutui ti B@‘-cb}zi@enng the

ter electrophoresis, proteins
appaelnentod@ptww@ghxabf gadhrmpizhtheteredimerpyiat of gvild- type FSH, one is able

to determine whether the mutant FSH is hyperglycosylated relative to wild-type FSH.

Briefly, after electrophoresis, proteins were electrophoretically transferred to PVDF and
visualized using Serono antibody 9-14 directed against the a~-subunit of FSH. As a control,
wild-type human FSH, mutant GM1, FSH-CTP and Gonal F were also analyzed. Table 1

shows the apparent molecular weight of the heterodimer formed by the oa-subunit mutant and

wild-type B-subunit as calculated based on molecular weight standards.
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vi sual i zed using Serono anti body 9-14 directed agai nst
the a-subunit of FSH As a control, wld-type human
wo-3M7/osa4sent GM FSH- CTP and CGonal F were al soPCT/US2007/001004
anal yzed. Table 1 shows the apparent nol ecul ar wei ght
of the heterodi mer fornmed by the a-subunit nutant and
W | d-type b-subunit as cal cul ated based on nol ecul ar
wei ght standards. Table 1 [0062] As shown in Table I
t he expressed FSH nmutant, i.e. D3 nutation, showed
i ncreased gl ycosyl ati on astgymegenced by a shift of the
di stribution of the apparent nolecular weight of the
het er odi mer conplarfenle WM.dkDahe FRIGGRESH Exanpl e 3
In Vitro Functi onF$H-GH| Mifafts|[0063] 1 order to
determ ne t he acft iGorayFof B8848ESH miiZnts. the nut ant
was tested for theDability46458ti nmul3fe cAW
production in a CHGMel | $ K662t hat 40xconhi nantly
expresses the humag: FSH fegspgdr | CHESHR cel s were
mai ntained in FSHR Gowih nedia [MEMa(- ) (d bco,

[006@ %&%%é%\gb 'g%{?é 1 "ﬁé%gx@rgés@h YES%&EI%?} &@ %@gglétatlon showed increased

glycosgha#cm 28 va@@@ed-by(}i Mff(mf [g]rppx}lstr@p@)m: e@@pp@n{,@p@aeular weight of
the h&ES e;nqerago,g% %1 h§ dbE&OM /el | (2x1 06cel | s/

cubated at 37C for 24 hours
prior to assay. CeI I s were used for assay if at | east
70% confl uent. [0064] A 1Expwiph¢ 3serial 1:3 dilution
was made starting at 67.5 nMfor all sanples and

i nternal standar g,(appakudct iAo fUssId Matadfis | Nt er nal
standard). Al dilutions were made i n assay nedi a

[oos§]D1'}{/FAr\ﬂ%§rété /ﬁfezé%ﬁmé thk ra@@vnﬁm@ FSERinutantsl @39mAeih) whs tested for the

abilitgyso stoblaty pé\ m@myptmme%ﬁ%%kﬁﬂﬁ)&db%ﬁ%}%@éaﬂﬂy expresses the
humalf.nnlﬁ%vlé%c%;)tor -FSCI-?IE%L:H% Qi) 1n i @@RQ}M@% media [MEM ou(-

rom € assay pla assay medi a
(Glbea; RatHI1 266 W05 &) Memﬁamwmswbqo CAER6300:82Q3 + 600 pg/ml

CenESO4FES 1 AT B CHS SRR s w0

cellsWRd1Bint llmﬁll/d\ibﬂﬁ(dxmsbﬂlszmrﬁi + qulitebzfnd ineutiatst atsﬁﬁﬁl fer 24 hours prior
m xed,

S recaq ba ed for 1 hour
to asggy. A7bs %‘Frﬁéﬁse‘ifefg agsaydf,pt 116?1%3@413 e sanpl e and
[ooenFsil P- g@af t 5&{5@\1 exla M WAitemues dtarting 5t mr safM Sowaltisaroiples and
ysi s

fer (supplied with MA 6000
lntermlﬁmf%/ (époal)F Vas Ve caaEE GRSER AT ﬂ“?ﬁBS were made in
assaP{'n%g% [ﬁﬂﬁﬁﬁ/@@ZSﬁ)ﬁéﬁopfr@é 5968 af #{ Reokenid + lmg/ml BSA (Sigma, A-

shaken for 5 njnutes.

60035 -1n9. hupp IIB}MXSﬁrlﬁ@%);lﬂ-gwth)Qsaqﬂmqﬁ pl}osgglécai&%séq:rpse inhibitor, Sigma,

lied
cus PG 368 TSI SHEREAT i R Meg s s oo

withi MAGDaG eAMP M &itt MesaiSealedDiaeovesoal Beirbred, )LM@) péged, the plates
0 8y ths I/well of
reco?é%fEH] le"fcugﬁtaﬁ‘iax%a% %%%IP mmfue%nﬁl &Q%Gant g&% y HIvER o
the ti8AmpAdadxéd tﬁ@ﬁ]ﬁte‘é@édoveidﬂ&nﬂ|1ﬂ<h&ﬁteﬁd\beIl ﬁdumtt?]? °ﬁ1 afker the 1
seal er and shaken for 30 m nutes da}; ﬁ”p% tl ure
houmngulpﬁme@emquq@ﬁngﬁgﬁ@a rgpQve romt & We ul of standard lysis
buffer (supplied with MA 6000 Meso Scale Discovery kit ) was then added to each well, the
plates covered with plate sealer (Packard, cat#6005185) and shaken for 5 minutes. After the
5-minute lysis incubation, 25 ul of lysed cell material was transferred to the cAMP Meso
Scale Discovery plate (supplied with MA6000 MSD kit) and incubated with gentle mixing at

room temperature for 30 minutes. 25 pl of cAMP-AP conjugate was added to each well and
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times with 350 ml/well of wash buffer on an aut omated
pl ate washer. 100 ml of Sapphire Il RTU (Ready- To- Use)
waeum3nsate enhancer was then added to each wel PCT/UBE07/001004

pl ates covered with plate sealer and incubate 30

mnutes in the dark at 25C. The plates were then read

at one second per well with |ow | evels of cAMP show ng

a high signal and high | evels of cAMP showi ng a | ow

signal. The dose-response curve of the FSH nutant is
mixe@NQ¥MN] b al'ﬁ'l-gml\@ anti I%%DWN U addRIe cadh %llaﬁﬁ%lﬁeﬂcovered with

shown in Table 2. As shown in Figure 2 and
plate Feajpieangl shaken ﬁsﬁormtnalﬁﬁs o EROm mw%r%&gfmlﬁsfs were then washed six
tlmesc\g'ﬂg ggéa?wﬁe?lcﬁft%h wifeteoh gn%ﬁ%a%&i’bla@bﬁs%e? Exeinpl & Slafpphlre II

In vivo fe of FSH nutants Two different lots o
RTUBkadsTarld semutestxamry@eepruwrasébmuhieé tp lfagtaebithp glates covered

with S0 o2l 9h 8 Sacu bR 0B didhg R Ly 98ect Pnd AR A6k Hen read a
one se@@hd e i@t wnﬁm@wn@&:lﬂﬁ/@xl\auﬁmwatgm higd, sightal andbighrigvels of cAMP

show(u'hg:gy\ﬁr %@gingﬁgéqug Ié\e%n‘%ggﬁ)&?r%g_ gf the gﬁlg%rgg %?(PV\?H in Figure 2.
ECso'vﬁHEEWe?e EAPBhRJ Al Shows i0TGIEE 20n the use of thi s age
and sex for_in vivo_ biol ogi cal assessgle}nts of FS

[0063)cAp \?lilQ‘Vﬂ innFighes 2 apd Tebls 2 thedf TR mutgtdgp & V’é’é’e?fcx%ﬁy comparable to
q%ﬁ (s.c.) injections of 4 ug of GM

that(?ﬁbﬁ D3N nutant or 8 ug of Gonal- F rhFSH
(control) Bl ood was collected fromthe retro-orbital
sinus at 0 hr fromthe baseline group and at 1, 2, 4,
6, 10, 24, 48 and 72 hr fromanimals in the treatnent
groups (n=3/timepoint; rats were alternated so as not
to be bled in 2 subsequent sanpling points).
Approximately 0.1 ml of bl ood was collected from each
rat at each bl eed, and plasma was harvested and stored
at -800C until anal yzed by HbISA. The assay used for
measuri ng FSH prgtetps—h—serum-+o udi es was
the DSL FSH Coa g WA | ELI SA (Di ag 1@@? CS "ysterrB

Laboratori es, VLPSH&M]dE)Qe Serum sanEoEs1over e each
analyzed in triplLicate The half-lif1e of the D3N

nutant was si gn{ SlenentIG o BAYS CMbn 4 HE 1 wild type
FSH. Exanple 5 Imvivo Brofogical ACtivity The in vivo
nodel used to assess the biological activity of the
D3N nmutant is the rat ovarian wei ght gain assay.
Treatment of immture 2 1 day old fenmale rats with FSH
or nolecules with FSH|ike activity, e.g. D3N nutant,
triggers the gromh of ovarian follicles and
production of oocytes. This growh is easily detected
by measurenment of ovarian wei ght
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at the end of the treatnent period. In the nodel, the
substance to be tested is given by injection for three
wa@l2o03/083dll t he ovaries are coll ected and wei gheRPCHIUS®07/001004
the | ast dose. This assay was used for several decades
as the basis for assigning FSH potency to clinical
products for | abel purposes. It neasures the rel evant
physi ol ogi cal action of FSH and has a cl ear
correlation to performance of products in the
clinic.The in vivo activity of the D3N nutant was
conpared to that of wld-type FSH Al doses were
defi ned based on predicted equival ence of FSH, taking
into account the in vitr@&xaaipedy and the half-life in

rats. The D3N nut ant was ssess . potent FSH
activity with a rmgﬁﬁ’t"ﬂ’éfé‘a&uh&’l Q.fSF%plg "?‘ﬁt&f'tggf wil d-type
FEHo AR thts 4F DQ!RitEnBGéd BRSOEH Hlsoparid ﬂﬁﬂrmacokmetlc (PK)
a-subunit of FSH wherein the a-subunit conprjs S

lré)l“ﬁ% 1-days-old

studiess eﬁh@mst@fhesmr@ of thersame glesigny éét"@ﬂwé‘éfﬁé?liﬂ%‘ie
(appro;lu&b g'b%d? 1 chhAddRiber Babot®rik€ OWamiRitok) Ia{'AU‘ v?ere randomly

ect or 1s an expressi on vector.
dwlded enﬂocﬁr trcﬂftmchtagmuﬁs (uTs) endh 1 thlaseline@ronp gy h@he éb‘h*ﬁ? pEgmature

femalqo-rats st é?seg Ggeocgf tﬂ% g&@?&ﬁﬁ &ay ﬁﬂ'qg v?xto l§§@gk<§l Qgegkments of

e vector of clarrm?2
FSH aIﬁelt}hOAhnﬂﬂls Im th‘e tmsla&nmtfgrmh:zsrrecmvdzd]wbcetahefptzs (a.c.) mJectlons of 4 ug

of lega{‘?éa’ir%@) ?ﬁémét@ﬁh%rnc %’E)alﬁlgrg (gb'\[‘/\}#l? eBpOO%hL{péérEOtueCted

from tBe Se¢t1BiditaC SRS atSEhr ﬁometlw baetine gnmheaixdlca} 1t het, rﬁudD,e24: 48 and 72
acid of claim1. 8. of cl ai

hr Erog AR TBR T Fe FeEN OB SO e B4 st srat O Lot o be

bled ugbxéﬁes&)qha{t%dmpﬂng PBaitautapotidtdtaf ocl mn BT Blovl evagicolledted from
a-subunit conprises the sequence, of

each rajhatreasly blasd, @@lmwéb%es’ti@ andyst dé@p Wtﬁ &H@P’ﬁﬁd by

ELISIQnTﬁ§'§|S§£9tLéQ& f&QHParshﬁhQ 85 dﬁbte@ﬁﬁ&i's@fdi‘ﬂ fdntBbth studies was the DSL
conprisihg the nucleic acid of claim1 and a second-

FSH GoatédWelHBLIP Ao (RisanomsicsSgsipms Niabgratquips, WAbigr: 1y)- t $pgum samples
were ?a%h af‘glgfggd m%’@?%ét%ons that all ow expression of the
I'rs n

second nucl eic acids. 11. The nethod of
claim1l wherein the cell is capable of glycosylating
protein. 12. The nmethod of claim 11l wherein the cel

gg{i{grh% -?ffe%f?ﬁé‘ﬁkﬁ d'}ﬁﬁﬁ}xp{via | %&%SWH@&%&H%&%W@%W FSH.

aiml and a nucle aci d ‘'encodi ng SEQ |
NO 3. 13. The nethod of claim 11 wherein the cel

conpri ses a vector conpriﬁkggpﬁﬁﬁ

In vivo Biological Activity

The in vivo model used to assess the biological activity of the D3N mutant is the rat
ovarian weight gain assay. Treatment of immature 21 day old female rats with FSH or
molecules with FSH-like activity, e.g. D3N mutant, triggers the growth of ovarian follicles
and production of oocytes. This growth is easily detected by measurement of ovarian weight
at the end of the treatment period. In the model, the substance to be tested is given by
injection for three days and the ovaries are collected and weighed after the last dose. This
assay was used for several decades as the basis for assigning FSH potency to clinical
products for label purposes. It measures the relevant physiological action of FSH and has a

clear correlation to performance of products in the clinic.
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nucleic acid of claim1 and further conprising a
second vector conprising a nucleic acid encoding SEQ
WO DoResE41 14. A pharmaceuti cal conposition conpeT/B52997/001004
the mutant FSH of claim 1l and optionally a
pharmaceutically acceptable carrier or excipient. 15.
A nmethod of treating an infertile mammal, conpri sing
adm nistering to a mammal in need thereof the
phar maceuti cal conposition of claim15. 16. A nethod
ofThse ik mivb atiivigy 6HihleiRIN agenesvas domparadatorthdt,of wild-type FSH. All

conpr,i si hg adm ni ster.i .o .a nma in.need there ..
doses AL HrERacheRE P RTC R SuliT s BneoorT Ey A D ritp alEoh the in vitr
potend§irtDehe Gl fL I UG kdtg DHEDI3ANMOapenat FaandabipoBsessipétent FSH activity

.. mammgl ,. conpri si dm pistering to a manmal in need

W’thqrﬂégréﬁfdeﬁﬁénﬁﬁffﬁﬁﬁ%é’gmrﬂcgﬁ’w%%osi tion of claim
14.1128 WD seq H st .txt SEQUENCE LI STI NG <110>
Appl i ed Research Systens ARS Holdi ng N v. <120> Novel
FSH d ycosyl ation Variant D3N <130> 1128 WD <160> 4
-<170> Patentin version 3 . 3 <210> 1 <2U> 92 <212> PRT
<213> Horns sapiens <400> 1 Al a Pro Asp Val G n Asp
Cys Pro d u Cs Thr Leu G n d u Asn Pro 1 5 10 15
Phe Phe ser G npro @ y Ala Prol i e Leu Gn cys
Met A y cys cys 20 25 30 Phe Ser Arg Al a Tyr Pro Thr
Pro Leu Arg Ser Lys Lys Thr Met Leu 35 40 45 Val G n
Lys Asn Val Thr ser d u Ser Thr Cys Cys Val Ala Lys
Ser 50 55 60 Tyr Asn Arg Val Thr Val Met Ay dy Phe
Lys Val Qu Asn H s Thr 65 70 75 80 Al a Cys H s Cys
ser Thr cys Tyr Tyr H s Lys ser
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85 90 <210> 2 <211> 111 <212> PRT <213> Honp sapi ens
<400> 2 Asn Ser cys G u Leu Thr Asn | i e Thr | i e
wob@7h8e4G u Lys G u G u 15 10 15 Cys Arg PReT/Cyz07/001004
lie Ser lie Asn Thr Thr Trp Cys Ala Ay Tyr Cys 20 25
30 Tyr Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg Pro
Lys lie Gn 35 40 45 Lys Thr cys Thr Phe Lys GQu Leu
Val Tyr GQu Thr val Arg Val Pro 50 55 60 Ay Cys Ala
Hs Hs Ala Asp Ser Leu Tyr Thr Tyr Pro Val Ala Thr 65
70 75 801128 WD seq | i st.txt G n Cys H s cys Gy
CLAIMS cys Asp Ser Asp Ser Thr Asp cys Thr val 8 5 90 95
Arg Gy Leu @ y Pro ser Tyr Cys Ser Phe Ay G u Mt
Lys G AumitDéic 468 chdfHisg 2 Grutant<@ dibunit bl RIH SheRRT theadSubunit

Arti ficial <220> <223> beta subunit nutant ES5N V57T
compr@g@@; @qmeé%%@/ggézoﬁ' Leu Thr Asn lie Thr lie Ala
lpe G Alvde¥st Gimpisfdg e hubleitticibolginlg phe Cys lie
sgr | i e Asn Thr Thr Trp Cys Ala vy Txr %/,s 20 25 30
. expressi

The vector of claim 2 wherein'the vector 1san on vector.
4. The vector of claim 2 wherein the vector further comprises a nucleic acid
encoding the sequence of SEQ ID NO:3.
5. A host cell comprising the vector of claim 2.
6. The host cell of claim 5 wherein the cell is a mammalian cell.
7. A mutant FSH, wherein the B-subunit comprises the sequence of ID NO:3, and

wherein the a-subunit comprises a sequence encoded by the nucleic acid of claim 1.

8. The mutant FSH of claim 1 wherein any one of from 0 to 6 asparagine
residues are glycosylated.

9. The mutant FSH of claim 7 wherein the a-subunit comprises the sequence of
SEQ ID NO:4 and wherein N5 is glycosylated.

10. A method of producing an FSH mutant comprising:

(a) providing a cell comprising the nucleic acid of claim 1 and a second
nucleic acid encoding SEQ ID NO:3;

{(b) culturing the cell under conditions that allow expression of the first and
second nucleic acids.

11. The method of claim 1 wherein the cell is capable of glycosylating protein.

12. The method of claim 11 wherein the cell comprises a single vector which
comprises the nucleic acid of claim 1 and a nucleic acid encoding SEQ ID NO:3.

13. The method of claim 11 wherein the cell comprises a vector comprising the
nucleic acid of claim 1 and further comprising a second vector comprising a nucleic acid
encoding SEQ ID NO:3.

14. A pharmaceutical composition comprising the mutant FSH of claim 1 and
optionally a pharmaceutically acceptable carrier or excipient.

15. A method of treating an infertile mammal, comprising administering to a
mammal in need thereof the pharmaceutical composition of claim 15.

16. A method of stimulating folliculogenesis in a mammal, comprising

administering to a mammal in need thereof the pharmaceutical composition of claim 14.
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Tyr Thr Arg Asp Leu val Tyr Lys Asp Pro Ala Arg Pro
Lys lie Gn 35 40 45 Lys Thr Cys Thr Phe Lys Asn Leu
wabeo70y#4E u Thr val Arg val Pro 50 55 60 G yPCyESA07/601004

H s Hs Al a Asp Ser Leu Tyr Thr Tyr Pro val Ala Thr

65 70 75, 80 Gn Cys H s Cys Gy Lys Cys Asp Ser Asp

Ser Thr Asp Cys Thr Val 85 90 95 Arg Gy Leu Ay pro

ser Tyr cys Ser Phe Ay Gu Met Lys Au 100 105 110

<210> 4 <211> 92 <212> PRT <213> Artifi cial <220>

<273> DRhh@hyLesmiaing Bvéﬁi’drﬁli}tpefs‘lﬂﬁmaﬁorﬂrﬁa Ramndd lcon@brising

Thr Asp cys Pro Gu S Tr} Leu Ju Asn Pro 1 10
adminiStgripg & pHaaR] 1@%@4%@ 9%?%?@@6@4%‘ $EpPS PR giclaim 14.

Met Gy Cys Cys 20 25 30 Phe Ser Arg Ala Tyr pro Thr

Pro Leu Arg Ser Lys Lys Thr Met Leu 35 40 451128 WD

seq | i st .txt Val G n Lys Asn val Thr Ser Qu ser

Thr cys cys VaT Ala Lys ser 50 55 60 Tyr Asn Arg Val

Thr val Met Ay Gy Phe Lys val @ u Asn H s Thr 65

70 75 80 Al a Cys H s Cys ser Thr Cys Tyr Tyr H s

Lys Ser 85 90
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