FSH MUTANTS BACKGROUND OF THE I NVENTION 1. Field of
the I nvention [0001] The present invention relates to
whova0108epr oducti on. More specifically, the preSENE2006/048898
invention relates to fertilization therapies. 2.
Description of Related Art a. Gonadotropins [0002]
Follicle stinulating hornone (FSH) is a nenber of the
famly of gonadotrophins that play key roles in hunan
fertility. The gonadotrophins, which also include
| ut ei ni sing hornmone (LH) and chorioni c gonadotrophin
(CG, are heterodiners | sting of a common
a-subunit (92 am no acifmﬁMi qgue b-subunit (
111 am no acids in FSH). The am no acid sequences of
the mature for FSH are
shown in SEQ Il%ﬁﬁqugﬁjoﬁgé%pWespect ively.
1. FB\%% Hurrg 0FSH has been isolated frompituitary
1 e Ry '? 8 post nenopausal urine (EP 322,438) and
[0001 h a‘he lpmanmnoekuunﬂetaemuﬁlumntrbgmdnctmmmllor%m?esEﬂqaﬂys( thg present
? 40, U% 5,.156, 957, US 4,923, 805, US 4, 840, 896,
m"emﬁié‘%eaf%%mzféi‘ iz8H0B efapies "and' EP 521, 586). The latter

2. Dé@f?&ﬁﬁmahﬁﬂﬂtﬁd ose the human FSH b-subunit gene.
405, 945 di scl oses a nodified human a-subunit gene
cBanPg?ﬂ%trBHVV one intron. [0004] Liu et al., J Biol

[OOOZQFGmcw&ﬁnﬁﬁtlng 63 dne (PEI—I)i@a?nerﬁb&rsﬁ' s fangty eff gonafibtrophins that
Endocri n

1996 10 (f): Rot h .an

pley KSR FpIeE B AR SFILB6E °i‘%$hl S & AmraTuidh pising

hormd=#ARH) anal dhgﬁoﬁﬁ:%na&&&)dlﬁ) (CGR e hdicrodiaes; eath. consisting of a
JBi 0| Chem 1993 25; 268 (18) 13034 4 %k US 5, 508, 2%%

Comn‘zmdl SHamite02 amine acidygd a whiguhPrup w&ﬁ lj gypino pgide g FSH). The

‘ ammo ?01 sgiusecr:llceo S§E enHa?lﬂ% fgﬁﬁy&fttﬂég LHY P d«iu@ﬂmrt@!)ialt' $13R8EH W in SEQ

y am no acid residues involved in
D N(DﬁCeeﬂtSEQbDﬂthm respécﬂﬁlyvati on and in dinerization of

[0003?%““%5%%%‘[88%6%? 15?%8 %ﬁ ?ﬁjpjvtg%g an g%rgd §8191r %@Hﬁéﬁo\ﬁgusal urine
(EP 302/488) 4kl hdxchoe prédliced ratdniyindrely mmhrhllmahan ceiB (US$ 5,639,640, US

5,156,950 ERoiS,1 B6L anL ﬁ,gﬁ[@g%?ﬁ% DOl o AP RS 44 S P 521,586). The
latter fr%fénkészﬁgd) Qi3closyYehun¥dn FOH BOoAibuAR igefdl B 51105,945 discloses a

i ntracytopl asmc sperminjection (IVF/1CSI) and embryo
modifiehheman e(sEpynit ggneedmprising SRIYRAGIIBEP®HN i nduction (O)

[0004f] rLl? %F ! Ps R tlhgl?ﬂ@?t £5: 988 ?ﬁ)g ol HLB- VnGVds‘éﬁ’xann et al., Mol Endocrmol

Zation el nat ur a or th rou |ntrauter
1996 i1 AENni768: 1% Rogh and Dla[de;é]CqJ% 059901411929 ahd 0842): 143~ ) Valove et

4,845 c P i
o e Rak oRch £ Bopses LB er, BBK Wiiom fs oesdio: 1303
42), 33,5082 i sl @mehetml ol%ﬁ&; Human Beproduesions 23 63): A§3 Fdigclose

varlogé:]%}rl\lvﬁ;r‘ttél% eﬁﬁ'ﬂ(':tecﬂ%rl s 1g E}drln talngln gérﬁﬁz %E)m}nj;l é’i‘altrtlaé,{ﬂﬁéé involved in
receptdtigdihg uat ﬁctlmtonlmdvm dihéryzationrof &FPéki fi ed truncated

f ot{.rrBUsEa Il?‘r(foolfddotropins in Assisted Reproductive Techniques
[0005] 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 (JUI).
[0006] US 4,589,402 and US 4,845,077 disclose purified human FSH which is free of LH

and the use thereof for in vitro fertilization. EP 322 438 discloses a protein with at least 6200



[ 0007] Prolonged therapy is necessary to achieve a

therapeutic effect, typically for 8-10 consecutive
wa@layos/0a03d0 soneti mes up to 2 1 days to stinul at BCT/US2006/048898

follicul ogenesis in wonen, and for up to 18 nonths in

hypogonadot r ophi ¢ mal es to i nduce spermatogenesi s.

Reconbi nant hFSH is typically adm nistered as an i.m

or s.c. daily injection, with consequent disconfort

and potential for local injection site reaction.

Decr easi ng the frequencr of adm nistration woul d

Y

U/mg FaHli activ ity avhieleisyypstantinllydierce! lfd mativity. pd |wherem the FSH a-subunit
and th@ﬁ@uﬂhﬁﬁ rr@ﬁﬂe@ﬂv&?r fiay B V@1 &p@ or SRy dq!ga{ fi‘ﬂ%Pereof

tient-friend @ ycosylation o
[0007 ]gmmdabmm lmﬁewtomcbmc ﬁShGMPQMIcai‘fdct suﬂnealty for 8-10
consec;l]L?i\g '&9 sg‘l%ﬁcg £cixﬁétnnelesl 1'1 nt%% &&L é ntiff }1 ate *‘o\}ﬁvﬁgéeg{é?i\% u{xj ?;vomen and
for up and8 irumﬂhs mﬁmyp@gbﬂmﬂtmdpmbenaflekjld1hdﬂce(giertﬁﬁl‘bgé@dsiso Becbfbinant
es .i s ost translatjonal gvent,

|
nrsH flydRRlY e RaRd o S Jal BRSNS, RarGsBssuegt discomort

and podéiial st 16€al (Rfebiidrk sied) refdtione MéteédsiioemB ifrguéfdy stRinistration
In contrast to he |nvar|ant am no acid

Wouldiéfql} betmyiand TERR @PRAGOBIOPRBTARINIFEAEGP IRATE CABY eigRs, more
toleramamby@g@lfge&wuct ures are varl able, a feature
referred to as m croheterogeneity. For exanple,
Ne-glGlysasplagiomaf ESHes on the sane protein may contain
[0008]d’l"ﬁé g&ﬁ&btﬂéﬁﬁﬁ@ Qyéjél?é@pr%fdécm%ﬁch EW-LAR hABINE asSM&fine-linked

e sane cosylation site on a given
(N- lmlgfrck) @dﬂgpmh@rld%ﬁlfw ehaema thatarp dmpedrtantdosin vive aetddtyrang foaction.
Carbolfx)c&fgg adgpgo?xe@ .°§é@tg§ %ét jf‘@s?n&%P§ g%‘dgﬂgﬁ%é?%{oégfevent that results
in the {tdlbﬁ@x} oﬁls@ay cbain &1 $}1§n1fmfaspmgm|er(N-lmdceldb sr sgac threpairey(O-
linked zt:émérg)r aci n:lgltncso; Ta %tettl}:eolﬁgeér 316 é%gﬁ? ?@?%g%éﬁcg(ggth@pgotem portion
of gly&dmtemx;;\memafbdwdmwstamu'res acivariable| 8 featurtloefeyred to hhe
e R R R DR B B ASA Y conti

differe@it YaBENYy BhRGtrucire£XaMNefmony; SV CAINE SHohOBI g@f)s;‘l&ﬁfbn site on a
Asn- Pro-Ser/ Thr sequence occurs at a rate 50-ti

given glgmrof%rfhffﬁ@nbgq{gp Yae é];{gg}gr%dpq)épcﬁgo@fi This heterogeneity is a
consecﬁ?ﬂcé@ﬁh@%‘bﬁIgﬁpla[t(g@&%teﬂ’ﬁﬁﬂesﬁ%f SPRHaRsed. our
l'i nked gl ycosyl ation sit'es: two on the common
[00091anglbwtat@p P seteing escws spardfidlyai the epnsepsus pattern Asn-Xaa-
I {
s o5 S e RESLLA Ok ] e PRI L g omca b any
amino deideresidye. ehﬁ@l\hjﬁvex, theeppesange of e cortenows twipdpidagisalot sufficient to
insure ttﬂaqgﬁ%g rh ge rSG&I SR lpe (ysgrlléte& af 0&35.%{ 3L 88 o Bsylation of the
TeT | as Secreti on and ctear ahee
Asn-Pnf-Serh’EhrrEQandn areursfat @ mtb b’@-ttmcsclulvx&t tham. thé Gﬁlbit}:omhmypattems
ndocri nol ogy 1990; 127 (1) : 93-100
°fA$§%ﬂ%§§VF§{e that FSH variants produced in a

[0010)\Hamah WSH corasiasifong N-liaked gryasgﬁléuda-QeeeMo on e 0©Enrﬁon a-subunit
ne defective in sialic, aci tra sport

.CHO cel |
st posifions SF P 7h S S SBSHbSHEY! ST 25l s (Grbordrates

attachddhoi thé 8.cbuBuhiv of BEWFRPE chifical ifbF @imdp Wbsehft ¥, qﬂtelgﬁtw |s¥&et10n and
activity, presunmably due to rapid clearance of

signal Frﬁa%@qug@,ewergﬁ&ﬁg nat eaebahwdraips areiimpeennltar dl@er assembly,
secretlé‘?‘éﬂcﬁl H%a?atncé‘ f themgdlﬁ?& rﬁ%% ili%gcgrcuia‘hogls)

[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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1160-7 describe various FSH isoforns circulating in
the bl ood stream The isoforns have identical am no
waeood/ossaguences, but differ in their extent ofPCT/US2006/048898

post-translational nodification. It was found that the

| ess acidic isoformgroup had a faster in vivo

cl earance as conpared with the acidic isoformgroup

possi bly due to differences in the sialic acid content

bet ween the isoforns. Mreover, Bishop et al.

Endocr i nol ogy 1995; 136 (6): 2635 40 concl ude t hat
FSH igviteq; ba &ﬂciie%m Yive petvitys BEsspmably dye to ﬁemgmlme of the

i | . )

e B Bt cPalls st 1 Do eF R, IRIRAY REPRAT 099: 14 9
1160-pdesonibeaasions E§H| ipefogds eirewatiriin the hmodgﬂtm yThetis@forms have

1dent1§pi(l) fa)ﬁ/%%% ch;lg @Qﬁﬁ%é%shﬂgﬁxﬁeg H {She?%&%ii %Eéﬁﬁétaagﬁlag ?Sal mct)ci,lllﬁcatlon It
was faundrtkatsbel ldsahéidid iseformaveubbeha thsteelio pad dbt;aréimmﬂ gotnpared with

carhb tennnal | P) to,.nati,v
the ol R E R p e L R ERRrcdsb e Rl Sptsnt pepen the
isoformik. mxﬁmameloﬂaJ:EallEﬁaodrmold@ 19937 186 46): @635-145%dnclude that

. | yco tion sit ocat ed ositions 121, 127, 132
cireuidliy 14 atsacssh B s Bre e Bagansed Tapbe sty These
observiidhs le‘élCto FERChPhdibieNik bt % harrderd oﬂﬂFSH]&)lffd be 'hf@r&ﬁ.kd %' ¥ntroducing

Oa‘??i CTP npiety of hCG The resulting nodifi
additional glyeg éYIF‘EO%F'éﬂSéa Yncresssjee sigie peid cepieahet t&éﬂoplmeyn@q
nat |1v Roldiaidt @ prolonged circulating half-life. US
945 di scl oses that the carboxy term nal portion

5
10012b5FSHr?@0ﬁet§ With iesieased bplidives hpyhbeantdaveloped y fusing the
carbo@t&ﬂhﬁhlc}fé?ﬁld@ bF ﬁ@tﬁ(@ﬂ’gtt&? %aﬁb@%c@&%?haﬁ? hlgﬁﬁ 1E§ﬁ (RPSH). The

883, 073 di scl oses single
CTP mléb’é}mlswfmm@@ acigs 1 ad 181e BB withsfour Qﬁllmls@osmatnon sites

locatedg’gfs g%s‘?ﬁéér%f 1 dzflg o, | {3% %\ers d$Hsg ls'ﬂs%ﬁg UF§S'§'585’§45 disclose a

OSES tero I mefic’ €S h
modifigditibh §-sabfunit extendel amhfa@eieﬁﬁirlat Ghemnhrthe é‘ﬂlﬁ’pﬂom)n@f liCG The

. 0 [ hor.mo ubuni danon atural |
resulaife KRR S dlo A TR Ao AR Phe pBltgichy ARRV B kb e a
prolonged yirepitiing half-life.c U8 346, o4Bvitisclosss tHst he Rrbogy &grrﬁﬁmrpomon of

g ubse%uence ch of which is selected from
the h‘*? @tsu pnid GBR VAT téﬁ%fa Sieniieant effectgpon thoglgarpnce of €G, FSH,
and qul scl oses a single chain anal ogue of FSH with an

reased half-life, wherein the a- and b-subunits are

[0013) U.Sk%%lf*31397%141Sélpisgsomgihca@nmmemsmongartm ofitwo prisabjunits with
agonisd by a8 ¥babd a‘&ﬂvﬁ& G[ Qgﬁi LﬁﬁcﬁﬂéIgSﬁS gbt§ 9%?%&%‘3%25

mut ati ons t hat na
heterodimerjp palypeniisles ha‘tlnﬁhyﬂdm m@i}’ltﬂ Iﬂﬁ@rldJFSHbawpltorsfzoﬁsHsmg a

t | FSH.
oA ol B B Sl b e
whereigl the ﬁs‘yibamt onlypeplede Jmay:hlam @tthinnhotamdsrwnmdsefgrﬁonujbiﬁd
L T e e
discloste acingi¢ bigaih laaalogtlglchSl]H atitlon Rickeasedraslf-higs, nﬁ&frélﬁdhe a- and
i dance as

psubyris 2us Beed Ty &1 pRETRDlfs AR B linked BV ogviasion Sites.
[0014]9*7\75@ 0sx5i3ab3 Gﬁcﬁiséﬁ’ﬁﬁ@tdmhm}?dt Pndytd AG8d inith¥ o- s‘ﬁ@hmt of FSH and
/58493 further discloses that the nutant a- an

Sl mu@lxgawm meyrhgymigde indbelBisubimit dfiEEHyin @n attaoigt ta mmmbve the in vivo
half—hi%lm lIg hQﬁ]IO%I % 0%/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



in conbination (2 additional glycosylation sites). The

128 candidate nutants were identified by using 50
wonaslososad t he 3D structure of FSH that were gPOEUS2086/048898

based solely on the structure of hCG and a sequence

al i gnnment of FSH and hCG despite only 32% i dentity

bet ween the b-subunits of hCG and FSH. WD 01/58493

does not disclose the production or testing of any a-

or b-subunits of FSH where a glycosylation site was

introduced-by site directed rrut%%enesn s. [0015] WO
insertedgntytbo FEHpypenticts, imrovided pe gidarsensthe ppasilihisife® where one

could ﬁ‘l@grt B W%‘jaﬁ%n Qfte mairﬁﬁh@}ﬁ Sciftvdo WOWE?? RIbRE discloses

resi due at "am no aci
that thp cmtmtoh agg ﬁambanédmam bN wediindiddyalbedi afiditicral ghicasylation site) or

in confg: QwEgg ﬁ}l@@%&k&é’é@ﬁ%{x ns?tg.éQ ﬁ%ell%.r@gg&[d%l%f@i&%&%%ennﬁed

by using 5@ nualelsefatle 30 ststfopt ﬁanhahMre\gahmtqdrhmcthelpm the

sesh PO LSS LRSS, St

betwed{hRIPLABUNAS of RUPPLRIFSIQ. SWMOI0RM8493 eubes h@ttﬂlgclgs%Hhc groductlon or
products, and whi ch referablgx provi des a nore sta
o

testing efasly arfor Grsubuniis phESHsvhese piglycogylation sitpwee intraguerhby site
dlrectéhbhﬁia ghdsg by current treatnent. [0017] The present
ventl on |s directed to such products as well as the

[0015}1% 956R20a3 disglosexc GVP, sdthcmytatigup/pdth [god-8jndTfheubunits of FSH,
e I AN!

md“d%ea?g%bwf ﬁ-x\ﬁ? gﬁ zg Bs]%t)un/%t%’]f:[gl gru{h%rﬁ regﬁsdg%’ lcu%?r% £id position 55

mutatesicioa¥ tindl tHer Y redithes giramipo aaﬂa:osttwmgS?ohuﬁEd@ tb[l‘ ND&‘e dmo acid

and [ E S rises SEQ ID NO 3.
sequer oSy A RSy i S PR ' 05,555 s or
[0016]&Apﬁi’n@®il Aeed editdfesa prlodaed whigh b&fﬁldé_sﬁidn dxﬂa.lDdSlEthe therapeutlcally

di me N5 of é}gﬁ nut.ant asub it. of SE

relevafiiuHuSLS of KSRy R Y Bh BRI B R Tt HOTTRS as

compamw ﬁf&umytahbauibleﬁrsﬁﬁs;ohﬁhmna Wik¥h Eﬁef&lau@q&}zs{zﬂwd more stable
one enbodi ment N55 of the nutant subunit of SEQ

level qf Bindelating &P Hhaetiyity as ﬁp@@gﬂl to[thy phfainahde By guwppt treatment.
[0017] W@gfe's&ﬁ it &iftion§l airbdted & LA gﬁ&&ﬁt%@i‘? L& RSans of making

encodl ng FSH a-subunit nutants selected fromthe group
such peerhistsst | ng of SEQ I D NOS: 4-5. The present invention

also relates to an isolated DNA encodi ng an FSH

b-subunit conprising theggggyaicg of SEQ ID

NO 3.[0020] The present 1nvention also relates to a

[0018]"?3& Bfes&ﬁqﬁ{/érﬁioﬂgre% t& ﬁﬁﬁ&’ﬁt%@ﬁw’feﬂdle@ %Qx‘ém @hemmﬂtsubumt
selected fromthe group consi sting of

compriggs apeguence relgetpd fom themredn cesisiegtad SE Q@%M?S ’#h%and wherein
the FSE[’)JI\&%SH&m{ Mﬁﬂﬁée@rs ?19 N‘@J A Bhe FOHAMYPHL V- g&@&&%ﬂétéd Qﬂo 1,2,3,

encodi ng an subuni t nut ant conpri si ng t

4, 5 orseegperrpinefesigeey obanmtant TREL Viacngremvheglitpentads of the mutant
a-sublﬁfﬁp&febséd) P N84 B ay be glycosylated. In another embodiment N5 of the mutant

o~-subunit of SEQ ID NO:5 may be glycosylated. In one embodiment N55 of the mutant -
subunit of SEQ ID NO:3 may be glycosylated.

[0019] The present invention also relates to isolated DNA molecules encoding FSH a-subunit

mutants selected from the group consisting of SEQ ID NOS:4-5. The present invention also
relates to an isolated DNA encoding an FSH f3-subunit comprising the sequence of SEQ ID
NO:3.



[0022] The present invention also relates to a vector
conprising a first DNA and a second DNA, wherein the
wo 2oost1@MA encodes an FSH a-subunit mutant sel BCT/@82006/048898

fromthe group consisting of SEQ ID NCS: 4-5 and

wherein the second DNA encodes an FSH b-subunit nutant
conprising the sequence of SEQ ID NO 3. The vector may

be an expression vector. [0023] The present invention
also relates to a cell conprising a vector conprising

encodi hg an FSH a-subunit mutant selected fromthe
IGOZOENQGM%%HQ@FP%@ #eo Spletes 1y AeEptar mppfng B/ pneadjndean FSH
a-subdhit ﬁﬁﬁirﬁ%éle@féd\f?&h Ql'ie %rxt? CGSAléh S¥0 DTRETRS 8t e vector may be

cell, e.g., a e preésent 1 nvention
an exPIESTOR ¥eHT S to a ceII conprl SI ng a vector conprising

002 P LR 5 B QUL RPN B s -

subungtxpnasttanpusog tie sefihencealfISE@QID INO 3..nEhere¢dtanmag bk an expression
vectof: 9-0 @ CHO cell. [0025] The present invention also

relates to a cell conprising a vector conprising a
[00221] |Tﬂ1etpraklﬁt mventiors alco pelatiNgy a whroiedomprising & fisét IINIA and a second

L vy E T -

consiGRPATEHMNDATOSdES aa@wﬁx&éubﬂ&l&u&td DA aidode® AR IFSEI Fubunit
t he sequence of SEQ NQ 3.. The_vector nay_ be an

mutarg cappEisingfhg sequsmce %%E@elﬂ NResr Bhe HEGHRHAAY P& AN GEPTession vector.

[0023¢ 'I‘]ie présefrtfaveRtin aldBdks thecal @&ﬁﬁﬁmh@ %SREP Goﬁbﬁﬁng DNA
relates to a cell conprisin i rst a second

encodjigapF SHygraptinit mpgng W%qted/gremdhe @mqoslé§tlmf SEQ ID NOS:4-5.

t
The SBSEEDEER PSR TN SAMATE.ocHO

cell. vector conprises DNA encodi ng an FSH b- subunit nut ant

(0024&@‘%% rééeﬂgln%3t1§§%98 P&Ste ol ?E%é&ggﬁxﬁ%gyégtéﬁl §8Jn8¥i§13 DNA

an expression vec
encodnug’mmFSHrﬁ-sﬂtdmt rangnt camfitiing el seq€i@?2 off SHRIP NG BntThe vector
i nvention. al so reﬁt es toyﬁ? met hod for oduci r@HB Ll

may Ben GXRrSRIOnSSH PSSl ML %5“‘%?&%&‘1“ > &8P s
[0025¢ apaﬁiréseaf ingenios ykatdlags py Htel Eb?mpl\l\hﬁg aivecacOmpsiking a first

rise rst expres ect or ri.si ng. DNA
DNA@H ac?rvﬁfgﬂdzﬂ pvhered B'afhflfst %ﬁPC%d@F nﬁéﬁ ﬁrsglm%amtant selected
from SHeQH#BuS B sifnls T SHQ ﬁE@cb@at%dﬂrwﬁe@nﬂth@ sé@&QﬁDNA encodes an FSH

expressi on vector conp fg DNA_encodi n
B-subypi gytigtcomprisHie ©e ﬁ?ﬂ‘%‘@?fh@ tHe IPéHQe%cXE%Ve%EQnPDbe an
expreNdovedtdr. 2 81 mePBediniRhhakin LAE Y. S5E€RO LAY ent i on

said cells conprise a single vect or conpri si ng
[00264 AdediresgnbinvESipmalse pletes tnaueeglheomsplising adirstrangh & yeeond vector,

wherd#h WI@PO@&W Je§%§b& Qn%é gfja-sﬂmrn?lrnutant selected from the
conpri sing codi ng an unit nut an
groupcrompisting ng SEQ@IISE@EeMemiﬂheEQOh@ vRI@o8 comp B DIVAeencoding an
4 n n S SI
Fois QEASGILDVE D LAl A58, LELES AR PEATDE i Uhctor) may b
expressimepecdn. §heaeHi ingay teera Mnmalmntqelly\hgr al(I‘H()rnellFSH

on2 7 AR SRS RS LS SR g
compfisibyg Rultuf OFATangRslisnksllk PapdBlsSof glycosylating proteins, wherein said cells
comprise a first expression vector comprising DNA encoding an FSH a-subunit mutant
selected from the group consisting of SEQ ID NOS:4~5 and a second expression vector
comprising DNA encoding an FSH B-subunit mutant comprising the sequence of SEQ ID
NQO:3. In another embodiment of the present invention said cells comprise a single vector

comprising DNA encoding an FSH a-subunit mutant selected from the group consisting of
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[0029] The present invention also relates to a nethod
of treating an infertile mammal, conpri sing
wa@cdensnimieri ng to a manmal in need thereof an eéT/@stlowesss9s

amount of a nutant FSH nutant, wherein the FSH

a- subunit conprises a sequence selected fromthe group

consisting of SEQ ID NOCS.-4-5 and wherein the FSH

b- subunit conprises SEQ ID NO 3. [0030] The present

invention also relates to a nethod of stimulating
liculogenesis in a manmmal , conprising_adm ni stering

SEQ IP&\TQSrf'aﬁﬁaﬂ further compris@ed N Agncemgan ESH Snabupit sputant
compriSiAiht s @tﬂnc%@&ﬁ@ﬁﬂ@) .£SH a- subunit conprises a

sequence sel ected Tromthe group consisting of SEQ ID
[0028]NE®: Areserdinvanionalse relatesish @nmspﬁ\!imntw@mﬁm&feﬂ @witpnt and a

pharmmfgu%cal Li‘&cd%?a%@éaﬁlé}vcﬁ%&b%ﬁb Y%H?xreﬁ'l AL §- sabt'ﬁ?{ Q&Hprlses a

I'ng- ovarian hyper st fon 1N a
sequercesplectd fpradme giosp epnsigingofSERFANOB M- end wheerie e FSH B-

Subum%g%%%hg%é%@ &%ﬁﬁ?q of a nutant FSH, wherein the FSH

€S a sequence selected fromthe group
[0029]C'Dh]6pfbtstrft@nﬁntﬁﬁ@lslo[?el‘d% té-amehdd vhaesting ahmfdrild mammal,

b-subunjt conprises SE Rl EE. DESCRI PTI OF
comprisige S E@gﬂ?’émi“ %Rge%e%ﬂ"% ﬁft“@rw?wglt%wufam FSH
mutan, %@ré@tmsﬂ)a-s@lﬂlt%&;ﬁris%@sé@eh& Solected HHNhE group consisting
ts to the human a-subunit of FSH (SEQ.I.D NO 1).

of SEQ Yo NS48 anfh visess thediH hriplbund cRmpieSERBONO b1
[0030]':% ﬁr%g&tllﬁl'é}@on]also%fa%s]to Q%&Qo& e sﬂhhﬁﬁhng %l‘i‘i@uf?:%éﬁjesw ina

e mature pol ypeptide 0031] ure shows
mamnmdxwmmw@@nmweng tora mh@mﬂhtnan@e Preaf CLY Btfmtt\@ amount of a

P RSB LR Sty o

consistihyBRSEQNT) DUBRH-3Aid wehéreinthe FoEEPrsebunincarprises SEQ ID NO:3.

The pregeg{jc ngvseélgxgn ﬁlp %Qeﬁg{)] %qlirl %od § 1nt egx%fg(n())fva{ﬁf%% izl ?tll‘ﬁ %tlgn ina
mamn@i, dﬁﬁh‘j}rising‘mﬂrﬁlrﬁmmiﬂg' toad mdmhMﬁln ﬁeeﬂ‘bﬂhyreaddn effective amount of a

mutanfEH, hEgEn e S b kol edmbnes o taoEa SRR th Brou

consisBAg of SBQ 1D NOS4H0indswhdre i a8 FSEPR-8tbuHiEcdigised SEQ ID NO:3.
carbohydrate addition site will be utilized. O her

cont or mat | oftian, RESERF TR P rhn BRARANGRE her an

Flgureoi SR Aladrnent iof (Rl GRTITGSEE IR ND: \kﬁ)n af@ r@em YSEQ ID NO:5)
guence site. In addition, _in order

a-SUbURPIHP the pemay pavpBit PEFPEAFEQIR ‘n\? Q nlc,)r heaeridug pumbers

refer tb the/htRad@lshiblihif 6f F@ﬁ (SPOSENRES 19 AHENBEINEBUR fil€ ainindacid of the
position such that glycosylation of the site does not

- matur¢ pelypertide. wi t h receptor binding, or conpronise the
[0031f Fiﬁ%é@ sh&@%%g@}éh?&hse rcuﬁteai%'r % etﬁ‘lu%t k8A a-subumts compared to

coproteln oi nt H anal o
wild- typﬁ:F%Hsé*doch-mGléETWé for Clomeilllg- @é?g\?ﬂ“/ GereBd to
fusion proteins wherein the fused portion of the

D i ant DB R SRR RO O Y e N e

has been nodified to create additional glycosylation
[0032] While it has been shown that increasing the carbohydrate 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

-6-



recognition sites. The a-subunit of the FSH nutant may
have one of the follow ng nutations, conpared to the
wowdodotogpe a- subunit: an insertion of the am nBCBEUSZNNG/048898

sequence GNFT between anmino acid residues 3 and 4 of

the wild type a-subunit or an insertion of the am no

aci d sequence GNRT between amino acid residues 3 and 4
of the wild type a-subunit. A nmutant FSH may conprise
any of the above nmutant a-subunits in conbination with
nmut ant b-subunit, e.g. b GM containing the foll ow ng

blosynmnsm HetgrmingSxbieflssr on obigosanchandeisattacled aiddiivénosraisensus sequence

| at
s BN 0B LRSS APRNER e o e v
half-h& the sondensimssequercostmisE e imy positigh wodsthagglydosydation oftthe site does -
mot in@ifpiuith en(ef iR SFBinbrE b TelbinE SRR A0k o gabitiy of
the gly@oprdteinSHQ thi3 ;iﬁﬁhﬂFSHchnaldgusybmm 1hc1’ésseﬂ&taliblu\tesihav65ﬁknarily been

timiteq fp BiSiomprR eI he Siss) POFGR G /g RPb AR deinclyded Biditional

glycosSEoh[Bidk) 3 and a b subunit as set out in SEQ I D NG 3
0033] The FSH nutant may be produced by any suitable

1. M ®Hnown in the art. These nmethods include the

[00331C ARFIHY it nffnomu‘eheﬁaﬂ 138 bEQURHRANRR Beakd AditiBfal glycosylation
respective FSH mutants and expressing the anino_ aci o?l

P
recogriteomsifgse 1he g-suhnripef tediSHhanant sepyye ongiof thegfgllowing
mutathH§ % gﬁr}%ﬁ 13l RO WL O G UL BENnRYanGHEHISA bf HnRS 'a§1dcgequence

nati on of chem cal synthesis and reconbi nant

GNFWWp@tmmOomd rqsplues P amd & gfthe milddppe arapbeihpr asimsettien of the

t
amlnoaacr@{églp . t?‘]%t&g Vdj%ﬁéio cé@?eﬁgﬁ% a%frrllg 4‘(’}9’ r%é‘?e Iagfgat ﬁe o~subunit.
A mutant/iiSKE mnascqrxmrﬁa@ramy af dhenadrave rputbytplepmbtmts i pomblmayn with mutant

CONRI | frsingl ai n,con ITo MPpote
psu bRl B o B FUBRHR itk PREMURAr. DR bihore of he
additimmgl)@es&lhmmtes'ﬂfﬂlmmbﬁmndFSHSt‘nﬁi}ubs gkyﬁ:oiyhﬁeﬂ i ﬂfhe bne or more

...peptijd exhi bi_t opert.j t hat nat _i.nterfere
additi e glsePrRtes, Siise, th TR0t FOFL Y Pe ERGORRpICH{E Hifto Of in vivo. As
used hefds Ghe T F@HFM@%t”nﬁYerBw & nfltant/ TSI 35@grikiak fanlo §Ltbun1t as set
Outml$§glredto wild type FSH. The ESH nutant na

I NQ:éa08 l%f%mmawe%% NG P o Asyped }isliqm the term

“GNRﬁﬁuEéH RtAND wumm%sn@k SHRSACE Hunites s8f ol in sEQ ID NO:3
3, 4, 5 or of the N-linked glycosylation sites.

and a %é\é‘?}!rat 3506t BBt 1F§EQ&P&\@§ i s al so provided, which may
[0034?? FSEEmMAR&t Bl rﬂarp?ocﬁx%'é'd 'Egta%}tsuiélﬂra %’éfﬁod Wh{‘th@%ﬁhThese

sororm corrprl ses oli gosac hafi des at 0,
methods irglle thh eongtiugkien of nw@@;d%aeq@wcgs p@@dn]_ig)@mfspvn@ve FSH
mutanf A ASinR 3 ERAR S76 S Blod 5 BBl Bt ke e P
mutang yaly ladsoi be prgdacadthyl demicd sseﬂpasa oe by pcodibigatione firheridal
H su hFSH al pha or hFSH beta with
synthesii “grﬁgﬁgomgé‘gﬁﬁ‘@géﬁéﬁh%s °%fiown in SEQ ID NOS: 1 and 2,
[0035) ?ﬁh@ £8H metayit milyeompeise tiel M@mmas wh ¥ SHhierthé éorm of two

separefy ERBC SR AT AR AN BT GTaeT St AR bRt K & dimeric

polyp&iRidd OCIE ntad tomprise a single chain construct comprising the two subunits

covalently linked by a peptide bond or a peptide linker. The amino acid residues of the linker
peptide may exhibit properties that do not interfere significantly with the activity of the FSH
mutant.

[0036] The FSH mutant may have an increased half-life compared to wild type FSH. The
FSH mutant may also have increased stability compared to wild type FSH. The FSH mutant
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be nodified by site directed nutagenesis. In the

al ternative, the nucleotide sequence nay be prepared
whyooslhersical synt hesis, wherein oligonucl eoti dBCT/HEE06/048898

desi gned based on the specific am no acid sequence of

the FSH nutant. [0038] The nucl eoti de sequence

encodi ng the pol ypeptide nay be inserted into a

reconbi nant vector and operably linked to a contro

sequence necessary for expression of the pol ypeptide

in the desired transfected host cell. The contro

may cgpprish ebgoszeghapides a0, do Apdirfe Atortdef the N-Hekeskglyggsybation sites. A
S§h : g

popul BN AE BHRatiPts JREpERICAT AR by orBBPIR! rtiore FsH mutant

isofortns awhereimedchisdformeomatisesvligesichanddsid €, 1 12 354y b pr & the N-

. | at e not ers of SV40 and adenovirus, e.g. the

hnkeda%%?]oosgh%ﬁ’g SYe¥raj or late pronoter, the M-I

[0037] mat alitleblideoOsRuBn@aieddingAndbeor frodhninie oftFERSH mutant may be

cyt Qnegal oyi rus i di ate-early, gene pronoter .
constrisp IeHEN S OSRIRIeSEg hBogrotldras ARels Soabg the Rrent FSH

subunfTARY o RS RF YR MaSor HPEM-BE6&I With ARHUMIAb aSRKGRERSs 8¥lvn in SEQ
hosts w t hout undue experinmentation. The reconbi nant

ID NQRsck #1d Zrrgsnsetively alhomsentideyseaugnce amayi then be ghangedisoas to effect
the sutﬁ%tﬁﬁﬁ&ﬁ)hrigg%&ilan%?}g Vﬁle@ﬁn@ﬁnﬁ%t CRERERNES g?ﬁlcrﬁﬁ%'tiﬁé{ sequence can

.e rep . 1 1on O | Ch IS 1IN epenglent r_OITDSOITH
be modiffid yasitegtirectedymutagenesia. dn th¢ algarnativey Hleynucldpsidg sequence may be

prepalB B R i by A UBOMUIEHALR, Tl BBl dop U8 sose
aminot sk sdypencd ¢fthe FSHcimutmbsome(s) into which it has been

ouss), 3535 ORS00 TR VES OB B BRBEEFR Pl esombinns
vectorddygpepibly ¢inkéd tdecdntiod BéquRice Bedepaii v fdryexpraskied of she polypeptide

) ddi tjonal, segnments,required for transcrijption of the .
in the degired fFermteclethsheall. THeComitl SravRage a8 F FORGOPPERF™ that is
necess¥r P oFhdl Rlagébtidfor B exphes3ibiida ®ilyseptida b EkampliseFsuidble control

vectors for expression in the host cells nmentioned
sequepgasdprdispesingranserintion i raaramplian eellsringlude fharaglyiand;lpg promoters
of SVhb bRE 2iHRih04 S the AGoVER0 PR 8 fate SiohRfter B N1gL T her

conprise a DNA 3Sequence enabling the vector to|
(metaHethidnsin gerien prareotinand the|human cytassegalnvirysimmedigeeagy gene
equence, (when the host cell is amamal i an
prmnc?:téel'iC 1\qi "the SV40 origin of replication. The vector
[0039@)neaif skilktimrthe agenay wekea selbiteomamdng thess wecters gapeession control
whose .produ C nts f ecty | . t | I
sequellid 3R BoB R e TR R FaRnlifielc b Briep B iHaR voflk pray be an
autondbikdRy replicating whditol) /. e.onfaster whikhsikasnces dnoexaradhrognosengl entity, the

B SR SRR s SRS AP S ATP sl

Alterna8iv gt tHEay cidr $6ayCyGifd WwhichwhdpintfddabdEingea hostel hisdhtegrated

. FR, such that cel|.s having mul tiple copies the . .
into “é%:‘iﬂsf eeiLgrnoresesn Rlicatsd ingett *ﬁﬁrgﬁ e%@,fqusameEéilwg Yligh it has
been iAkgdibd.FSH DNA, can be selected for on appropriate

nedi a. [0043] Al so provided is a DNA encodi 0(9 an .
[0040} Tha pgeor masy herpa xgrespignaisetor Thwhiglidhe guslgetide sequence encoding

the polypeptide of the invention is operably linked to additional segments required for
transcription of the nucleotide sequence. The vector may be derived from plasmid or viral
DNA. A number of suitable expression vectors for expression in the host cells mentioned
herein are commercially available or described in the literature

[0041] The recombinant vector may further comprise a DNA sequence enabling the vector to

replicate in the host cell in question. An example of such a sequence, (when the host cell is a
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sequence encodi ng the al pha and beta subunits of the
FSH nmut ant, whet her prepared by sitedirected
wonaagesesi s, synthesis, PCR or other nethods, POBYS2006/048898

optionally al so include a nucl eoti de sequence that

encodes a signal peptide. The signal peptide may be

present when the pol ypeptide is to be secreted from

the cells in which it is expressed. Such signa

peptide, if present, may be one recognized by the cel

chosen for elgre33|on of the poHypeptlde The signa
mammglipn celb) istlye ¥ 4D onsinorfoanliqasion. Tie vepter meyraleg ¢amprise a selectable

S
markela% %3 #%bl ng\%é Elr'%%gn o‘f%ﬂle@y@gﬂﬂrs?ed&i ct Ii‘r?%}-% éﬁ&spgeqp §Héﬂ afthe gene
codmgy:fol' ymgptofdbxt@redumysdaﬁ)lliﬁkb boguuwhiph deafes mswg:aws toedrug, e.g
ost _cel a_si nallpqgt|de

ampicii%ll%iggrga i, %‘rtﬁa{z%cg ing ch oram erlicol, Heomycin, | ygS g%(m or

rnahoﬁ@mnally expressed fron1the host ceII [0044] Any

i tabl e host. may be used t oduce th ptides,
(00421, Had Yk ke PRPst AR APl fiEP G EeRe ERst ZJW% Sy B el
havmg' MERe coREIEBY the npliiable RRB LAY fladkiBg IBGWGHces; @ﬂndlﬁd]ﬁg the mutant
ell 'lines, as well as transgenic aninmals or plants.

FSH @ Antsindae ssieciss] fospnappioprale ediRost cel | s i ncl ude
[004310151156%8\;1'{1@@& £DNY 8hobdirfd K a-%ﬁtllml{ o Fﬁ?nﬂltar@'@h@nucleotlde

Green Monkey c lines (

sequente EATEINCHIEe alpboynd mswm@@tmsumwt )“m(stj@e pecparesl by site-

dlrecte%%&ag%%é@ Eﬁﬁﬁ‘?%ﬁ?@?&i{i’&@ %gﬁbéldgihaﬁﬁéu rrg Aid /ifflude a

nucleo(txde gquBﬁKe ﬂ% e(OEEa @Ig_nan_p@'z@)a) Tha§1gml pep;gieph@y] be present when

SR I NERIEET TN T T T ——
if presdﬁtpﬁ&bftherdrﬁ&e&gﬂizeﬂSl)yt the célirehoseaforT: g}g&e@drt mfrthe polypeptide. The

gl SRU S e R R B GG B SRS sty o
hetero%%@hiaé %n@ﬂﬁﬂtlﬂg Gebnh ﬁﬁd‘cﬁ&%ﬁt@thmehESHD &pﬁi‘eqioll}qﬁptlde or may be
dextran nedi ated transfection, |ipos

homolpgausrdiateralpaneta the Bosiesth bf- e § %%Peeﬁg? gorﬁ%j yb"écpressed from

the ho§ttlel]l o n8 dvtkih & x{Bitthﬁﬁ'ﬂy BRSHE44EY Foint alel st edll.
production of the polypeptide using nmethods known in

: [00441 Aay spitabledpstananpe bsed eredice thapolypeptifes; ipgludipgRacteria, fungi
(mclu(? Hg ﬁgagté?ﬁiﬁnp Eﬂmgéc?’ %dﬂl,ngtgal oFBihker 855tb Srl% ahﬁﬁ&eceﬂg ak 6?111 lines, as

i nc éonti nuous, bat ch
well astrassgentt atimals drmlmﬁaqanml@)of spitallp mmﬂl}afbhost Cells include

Chmeée e ; (1:'% ﬁggﬁjgﬁg ?m?? éw%r 5?{3?1 ’S(Ete};@@ia & I?reéibeHH‘Monkey cell

lines (@)QS)QB.@E@%’IH(ATCMRLGUSSOTI’@OSﬂ (tA'K@E IGRLA1aRER; plonsecells (e.g.

104 by T R 4 S L PR R8T, e 10,
and hd?ﬁﬁv\f.bllsr(etgh BEX 293 QATCabtRL e BB, &r Wehmaplab kel inaivsue culture.

VST TN T RIS R N R

as the Aﬁﬁéﬂx&ﬂnrﬁml&b Osliecta, ILESA I Mb):hodsffof hmoﬁabmgembgaeous DNA
is secreted i e nutrlent

into maga EcRotF4 lyg? AR ﬁféma%m%ﬁ‘%&@p“aﬂm’

DEAE—ﬁer&P&n ﬁ@&%@d%iansfekn&@ ﬁlﬂégorhg-%’ékﬁitﬁg trah §E e dnd v1ral vectors.
ysates. One nethod i gh-yi el d production of the

[0045F§|e|ll$rmamhe§%ﬁwattwblm mméﬁpmdnedlgrrt yHitabigtor prodygtéonypf the

polyp At Ut S5 Saf Kol e gl ARIpIG il P gpvared

shake flagl ewltivation, swellsscale cmelaﬂgetsp@lﬁ ferenengatipes(naledig canfugious, batch,
fed- ba'?@l{, o7 Lol sta&a‘ 1%§%er§9§0ns) in laboratory or industrial fermenters performed in a

suitable medium and under conditions allowing the polypeptide to be expressed and/or
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[0046] The resulting nmutant FSH pol ypepti de may be
recovered by nethods known in the art. For exanple, it
woraysloeossecovered fromthe nutrient nmedi um by PCT/US2006/048898
conventional procedures including, but not limted to,
centrifugation, filtration, extraction, spray drying,
evaporation, or precipitation. The nutant FSH
pol ypepti des nmay be purified by a variety of
procedures known in the art including, but not limted
to, chromatography (e.g. ion exchange, affinity,
isolatefly dihgshitbiation dkes piace fba guitahle natwigntmedivax eomBiiging carbon and
I r:
nitron gL B pp e BRI B Spitable media are
availatdefiom comseréial sippliers iop intayt beprpar8bac fondiag to pub]ished compositions

(e.g. me<):(a{tzrll§§1tuli Iog“ nthlé%{%l lchnggF 5 u?%éﬁ_ﬁgll%&lr?n) pgﬁflga Sleyggpt‘i:& is secreted

into thB imatrimm: enddiwen)] it canporicbvarad dirycthefrometie nteddiin M éhe@olypeptide is

i cul ogenesi s, ,for le i c
not sedsiart P OF ekonied fgn Sl Dleaey One Srubos of Géntyictd production of
the FSHE@QRine\&fSthé ﬁR'-E}ltxoBﬁsCtﬂHﬁ%htth@ et dndj;@atolatfe réd[\ittase (DHFR)
resent _invention effective in induci

amplifigation in DHER 1deficigat @éqﬁ} s} Byptherhse ﬁéﬁwsswftly rRefeasing levels of

methoﬁ@iété Syhé’{ck%eﬂﬂﬁ@@a?erﬁ@fo YSRolgh3ART, in which it is
esired to collect multiple ootytes. [0048] The FSH

[0046]nTherrsuliing metansBYH polyipspudemay e reeivereduhogetheds knéwn in the
art. F?oeﬁalmal Zsitjﬁl%g B %j%%x?.g% % I(LHH er Y ?tpﬂ}ﬁt b}I mrﬁr%ntxonal procedures

In vivo I zat’l
includivtgn buf mit|lingitd otye crndii B1getion,. fliatidre extractione dPWtdhymg, evaporation,

or preég‘%ﬁ?o%d ’Pl?esr%#gant {:gﬁ §:0 ?ﬂ) JPuhan 31?%' glu? %%ﬁfbﬁ %%?%é/t cl)f oprocedures

ng as co eonven repar
knowrHoirthe sariptledinghbnoatindieH tpr apamatogeaphgf(e. ghioni exckatgeoattinity,

e, adm nj.st er ed 225-400 | U ever r
hydroghfis, SRR B g 5 eI Qi ¢ Erronhatsis aadetties @'
preparﬁ’ﬁflé RBtletRRITOOSInd)PYifleerital balubititpe. & enagocphysulfaldd@¢tipitation),

FSH nmut gnt of the invention may be used in a

SDS'Pd%ﬁtEr%‘I‘?’%’EPCHQ%H an hyperstinul ation (COH) reginen.
[0047}5Md2>0lﬁ60|1d%8% arsmaeéu&@mrﬂﬁém SorfipMEIng @eik S in@itant. Such

hase in which end ogenous | ut ei ni sing hornone (LH) is
pharmmmmale@mmsetepwah erpgstorstimulate dolligulogaarsin. forgkample in

conjuﬂc?iloﬁ%?im‘gv&lgﬁ ﬂﬁuét%ﬁbaﬁ%g%a'réﬁmﬁ%tk Q’fnt?%ué (ART). Because the

atory: ase I n ol 't 'cul ar
FSH nfiftant ofghe pg@n:etsnw)ntuos mayderceifledsiyve da mcgncmnitwder fllicles to

develo andoxhgt%\gel g&%&* %‘h%ﬂcﬂ%‘l&er it ? \fé']F {)IAﬁ QH\%}H 1t is gesned to

collecsmaltipde oogyttés. FSH after spont aneous or induced

(o048 R REFSHTRYBR b e T oS aPoe bR Blstir Qlsor

pauc1fbhﬂ:ukig'efmshﬁ(tm’ ty abhimStB)ee ﬂzmﬂ:llbsb feari&/Iafor imvivb dasillization.

Mono-(fo h’f@ qgggesﬁv?a one@lg@ﬁW{@ﬁww}@at | eg&%ﬁi{ of tgn?Gor less

frequestid@n@adcornpatee “@mwoaw;mbnamsw;ﬁemamr )Fdff&)(m’ﬁple in OI an
tlrred for_ 36-38 hours after the hCG injection.

FSH pyeparatign of the ifvepion may depdministpredpt ?éS Ay ﬂrery ﬁbee ]days or
lower 88&3Pd&pentinz ﬁm@ph@éﬂt PESpIRE. %t&h@fe%ﬁ&ls%frﬁﬁf be followed by

Sp ont aneous or i nduced nenstruatlon at a y dose
sonogmphys 150 IU.

[0049] The FSH mutant of the invention may be used in a controlled ovarian

hyperstimulation (COH) regimen. Standard regimens for COH include a down-regulation
phase in which endogenous luteinising hormone (LH) is down-regulated by administration of

a gonadotrophin releasing hormone (GnRH) agonist followed by a stimulatory phase in
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Wien 1 or 3 follicles have reached a dianeter of at
|l east 16 mm a single bolus of hCG may be adm ni stered
WO eoosfotose@® ovul ation. I nsenmination may be perfPCTVES2006/048898
vivo, by regular intercourse or U . [0051] Because
the FSH nutant may have an increased half-life wth
respect to wild type FSH preparations, reginens such
as that descri bed above may enpl oy | ower |U doses of
FSH, and/or may be nodified by decreasing the FSH
stimulation period, while achieving the same or better
which fallipdasdevelopment (follisulegamseis) isrnduged byl datly agministration of follicle

stlmul%cprlga Adih@he éfé‘ﬁ %g%@ £ ag@qteﬂwgfs i@}d'ag,g leglege%ifs%matm may

hieve 0ses 0 out
be started- it FSH aﬁ’fbr%ﬁoﬂtmdésmor Dubiced mehsF@itiomagollsavedrbysadministration

basi s dosi Fi
of a G QAT ahyknt (ivaisaliy Ve Gowid Sl 8% f1ng Sien T 0NAR) . When
there afFeShi 163Kt 3rivllpi@paicahhnone®y 1EVeramgi,m single bﬁhﬂ ofthQid £24 0,000 IU)
rom 25- 150 1 | U FSH da For .the treatnent of
may by gIven i FHpKY etrgaturaﬁfriemﬁﬁngﬁp SBRIEPo DRRYP Fgovery may be
timed ﬁﬁ@émﬁﬁﬁfr@gﬁétthg h8G fedtdn300 | U/ Week unt i
er mat ogenesi s reachesS | evel s adequate for

(0050} RS Hamwient may elsebeused fRyrOk ity Hosezpmpler EeHgttimulation
may b@%ﬁn&& Ghey ﬁ?&neél&oé%hdm‘a&}ﬂ&%n‘ﬁgtl&b &t E‘&QQ? dobbf 73-15@1U.

e mut tFS be adm ni stered as a
When [l gng- feblidlesghaye aprnhad askametar @fwatﬁa%ﬁt be mmng finglediodes of hCG may

be aanu%?s%%rE(ﬂ ?qul%GLé %( A  OhEEM Hor qrg%rgb I I%ilﬁ)\fﬁféh'zﬁ Uﬂjo gys éular

admnrs at or a on every sécon
mtercqin;e;om\lﬂiﬂl e achieving simlar resul ts to adm nistration

[0051]6‘% ai{ﬁsg ﬂ-gerlii}-[ gxgorééy 5vc<2:5a|n 18cre? e,lr% Fﬂf‘e \Eﬂﬂr%ctqg wild type

FSH p@@ﬂ&h‘a&wn@gregimﬂsazﬁlcl@as tiat tegcribed abé s mh;aampmy lpwer IU doses of

a nistratio nventi o 53 -
FSH, Goripah b M Ly Farerie e RV LUTPETaR PA oV hioving the
same &Qfentﬁf fapomel nptfmﬁé; Sﬁﬁlsfﬁm ﬂﬂ&ﬂﬁﬁiﬁfﬁ%ﬂbllm iRdr @RSmplel;l adequate
anot her aspect t he poal ypept i t
follicwlegrmesis Mmayrberchisvad h‘gﬂt thiOSPm qr@ﬁowf%g@eﬁ% For 50-75 1U
FSH. 'ﬁ'ﬂsh’%doqu SH heRHSh MR BBemil dhilyaHakisC Thaldo8inB ¥Ridd may be less

nprisin n1n|ster|ng to the mammal in need thereof
than og abwtdél. ngbt o1l dryspRar @c@etﬁséﬁmwwaﬁt@ﬁ m@0Ba pdministered

at dostd frx\%nfiS P aPpRi 89U gf%}i/ti%i eF&f th 'féehhnérﬁ! of B Afrifertiief, an FSH

ective anount e, preparation or
mutan¢ prqpasatlonona)dbqaechdmemd et 3 éi l tOu%QShI / M@e’él ugdbsnermategenesis

reachegqf:vels 5{16: g‘%’?op{n%éﬂlﬂ{alngﬂ éﬁ{é? glﬂ'loﬁ h %‘ﬂ%t&é&ﬁrse or ART

preparatibn or co Ion
tednnqdm;nlstered alone or in conjunction w th other

er apeut.i,c ent,s run1h
roos2} BREERE AF ui BB B MR TSH, el e Wifimggped as o
long-a'E’yiﬁg @%ﬂa)/atloimwhfcfh&ﬁhy ve adm&ﬁstefedtlbszs fpafcplpmiyathanrevery two days.
nposition is s fflC|ent to en t her apeut i
Convepioeh FoT GUBHee T SrsR O8I0 g ReCrepamy vhile
achleﬁﬂmlatrlr@smnﬂs m@h&&dirﬁﬁwm @erymuyeam abOWCISOtIILL aﬂ‘heymutant FSH
acceptabl e carri ers aor excipi e ' Phar nac,

ut i {gl lts th
may b3 QUEPRATE! RS Aot ] G oo s BEIPBAE TR B GeUergpults than
daily SRHSEtARYn WREONRhHoRIITYS I N patients to whomit is

[0053] The FSH mutant may be used for the manufacture of a medicament for treatment of
diseases, disorders or conditions. In another aspect, the polypeptide or the pharmaceutical
composition according to the invention is used in a method of treating a mammal, in
particular a human, comprising administering to the mammal in need thereof such

polypeptide or pharmaceutical composition.
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adm ni stered. Such pharnmaceutically acceptable
carriers and excipients are well known in the art, and
wo b@spoisypept i de nmay be formul ated i nt o phar maReTUSA6/048898

conposi tions by well known nethods (see e.g.

Rem ngton' s Pharmaceuti cal Sciences, 18th edition, A

R Gennaro, Ed., Mack Publishing Conpany (1990);

Phar maceuti cal Formul ati on Devel opnent of Peptides and

Proteins, S. Frokjaer and L. Hovgaard, Eds., Taylor &

Franci s (2000) and Handbook of Pharmaceuti cal
[0054] Bxwillpbe aparedrtd teatietof gkill in the@is et agg¢ffectbreameavrtnfiaqulypeptide,
prepardtionio sh e tlon SpRIR B IR bt ARCANAD e 85K Meifinistration
schedufg WiiReRY itlskepolppaptide or ﬁ)mpaeatmmmre:pnimoﬁﬁtnemm gdmgmtbsd alone or in

stabi L zi reservative 0 ifiers
conjuniiiny wiboaeh Papeitic dRbR oot ey b o e soRiRRifions, and the
generaBRSalOFAROb StienbUTTihidsll A G@rdffective Hbdel cfitBe pripatation g composition is
q!gent s and cosol vents. [0056] The pharmaceuti cal
sufficiend e 88YE 8 theraRgticstivgt t he FSH nutant may be

[oosslfﬂ{efM@mamnsy Mélaaxﬁwstexfeaﬁ@ b BB mplotitlo $hd1Gdink Gk &% more
g. ready-to-use solutions or suspensions, gels,

pharmaqseuwlm acseptable carrjers oh @ﬁmmmat’il’barﬂzﬁcw@hy acgRjikgldle” means a
carrler?J'} ekéi fetn?h t ﬁUéstl?(RlcguJe%r\{a%?Mﬂdr&gfeetssiﬁlp &érﬂg to MSm it is

e CO ositlon depen upon t he partlcu ar
admm:lsteded: a$uahrpﬁaa|nn&§punpdw e@eatahlamarmerb end ppeipients are Wallknown in

the art,C tgg lp{:» ygﬁpté%e nrﬁx??/ g)le rg%@?ﬁZJeggﬂS ,ﬂ?‘?‘%{@ﬁﬁ&ml Bﬁ'lposmons by well-

knownadethods{see ed. iRBtmagteﬂSlH’thynadenbcai Wmé&iﬂ Bih edition, A. R. Gennaro,

Ed. Mgk PR Copat | 0 TR elien ARG Rt eyt

Peptldé:ﬂi}ﬂi Protteifs, P Frokjactindal. hﬁfvg@@x@?ﬁﬁﬁb’f@ylﬁﬁ&mﬁﬁmﬂe (2000); and

Handpgk BEPPORAGF YRR 8 S8t i B faeputicn Press

(2oooﬁ epﬁm%aéeamcmeaceé}ftame ek&picnBttheEthhPBe D8idR dongRisRibns
be apparent to one of skill in the art. The

comprcsmaotbgmﬁm%ﬁgp%@dédfﬁrwgme}ee Buifeieg ResnED S@biZinhrgants,
preserf’%%rgg] 1&%&&2 A s, RBhiohid s&%c%&dd’r%tégéﬂts @@%ﬁgsa‘gﬁﬁ‘ﬁs O Bntioxidants,

rmaceut1 cal conpositrons may
bulkingdgemis st ﬁiled; thelating ageots and agselvefsher t herapeutic

[0()56]?‘%12nt arm-grée 1ca?9§1ﬂ{)l si %ﬂﬁg ROF S %tgrﬁ rHQ}; be Rrmulated in a

Rarfaceatiear ¢o i'on ofr
varletﬁdfﬁommsl mcb:dnrgelpmnés:, elgy réadgrotuse spﬂohypsem sv@ps,nmmSt els,

.concurrent or| agcor dance th a th
tyopfi 6 £ aRY o SHTRIE TR, &RPEME oh RMR IR o
solutid¥. €PN i%gxinaﬁ the ccnhpdssﬂmmay elabs_:mnmm[nggg gfmm_?_:ﬁmy ildcatacbeing
as an, unct to other .therapies. e present
treated ahebyiil FB%a%eW?PPf)f’tSlﬁB g?sar?l | | ustrated b)F/) t he
[0057]{ Phé gmrﬁgmeﬁﬁbal ESthpbiGo ¥SRplisifg tHRESH nfutdnthihy wmﬁnﬁstered

The 3D crystal structure of hunman FSH was
1ntfaVth§’uF’d'eH’(tTWSF'é’§¥ If SRR tRBC RS P OERR Y *é‘f“éarﬁouéiy’ sublingualy,

buccalﬁ%‘ ﬁmr%ﬂlﬂltwgﬂhﬁil&% b RitiBRYor18 ah SeHer @bceply¥le makner, e.g.

I'ecul es (four subunits) are present in each
using Beyderdeqtios Pueliease fteghmelegyartaarendpiegion pystentEhe mgdegfy

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

apparent to one of skill in the art. The composition may be administered subcutaneously,
which may allow the patient to conduct self-administration.

[0058] The pharmaceutical compositions may be administered in conjunction with other
therapeutic agents. These agents may be incorporated as part of the same pharmaceutical

composition or may be administered separately from the polypeptides, either concurrently or
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nol ecul es were superinposed and conpared, with each
residue being visually inspected to identify potenti al
waRasiosh@er e an N-gl ycosyl ation site nay be i nBET/USZNNG/048898
that would not disrupt the proper folding of the FSH
pol ypepti de or reduce FSH activity. The
crystal |l ographic structure of FSH was conbi ned with
t he know edge of the FSH FSHR receptor interaction to
further aid in the selection of potential
N-gl ycosyl ation sites, The principal design criteria
in accqmr@ewvlﬂm any otbesaceepiable tofatraentscheditler B adgitigmthe polypeptide,
t
preparidif pr a@a OuRER b REld g) BY H%e;fa At df@cr Boftet Rérapies.
[0059] ng;ecmsdrmnm@nnomaeemuﬁmlc hgpeatsoilbistrated dyithe fallooving non-limiting
exam Leél low ng two insertion nmutants of the a-subunit of
H were prepared: Exanple 2 Morphol ogi cal Anal ysis of
FSH Mutants [0061] Aliquots of concentrated culture
supernatants from transi Examgleilessi on of FSH
a-subunit nutants 1-2 |l vzed by SDS- PAGE under
non-r educi ng condi ti on\é\%ﬁﬁlal?i]ge%r%n ts the resol ution of
intact FSH heterodinmers fromfree a- and b-subunits.
By conparing the apparent nol ecul ar weights of each
[0060])TibeadD cngttalrstaicives of urhédaF SHf wasl usdd ty plenfi§Hegoors in ¢he FSH
det i
moles g sieif s RS By B Ay ot Bebh epke Tk P mglpgpes fou
subuni®d) laéd preb@antin Gwlﬂis?ﬁirﬁetnﬁ uaiteif dee evgstal structure. The two F SH

el ectrophoretic transf d to PV nd vi.su
molecyles gt SHGHIRINR] BULPIoPHa% oy L et<Gui e gur REPEMAPATY ifspected (o

1dent1f?'p%%?x‘t'1€l §1té?,fthe$b|an A g B c6QNAtIdN sitt thély by RReRedTafat kobld not disrupt
mut ant H CTP and nal F were al so anal ﬁ]ﬁ%
the propgbFaldin g s F FEHpodyRrRtdf OF Hisluee fiPEr ackivithl hgerysipilographic

structtﬂ@ B? ESH WY cdRbiREd with thé ﬁn@wﬁ:@?@ Bf iherF-SI@'FSHI@%eptor interaction to

d-type b-subunit as cal cul a based _on nol ecul ar
furthemdgm thesselaviian @f poteabaldNgly@epafionsiten oclie mrmncmaﬁ |dgsign criteria

O £ a d
were G sk U2 BKERAE LB UL ARk ol p s B il o
actxva’mm simscamﬂ preditabie 51D s@ﬁcmccdnpatrblb umhcgiyvzﬁsytwn@n Based on the

above & c g} tt{}gés“vﬁ{%}g\iﬁo ngjr%a_plftp Sgh]%to? %)ﬂ%urno (qunc e grfepared

FSH Mut ants [ 0063]# Mmaitﬁ:em tqQ SEQEDM@g the activity
of the FSH nut ant(s} | GNHT mseant wag testied for the
ability to stinmul{gd eGadPimeaductien inla CHO cells
line that reconbinantlTy expresses the human FSH
receptor. CHO FSHR cells were maintained in FSHR
Gowh nedia [MEM a(- ) (G bco, cat# 12561-056) + 10%
di al yzed FBS (G bco, cat#26300-020) + 600 ng/m
Geneticin (G bco, cat#10EFamgasy? + 0. 02mv MTX] .
GO FSHR cel | aypiifolsgesean a2 SSEEShdmbnel | in
| OOM / wel | (2x1 6cel s/ 10 = 1 plate) and incubated
at 37C for 24 hours prior to assay. Cells were used
assay if at least 70% confluent. [0064] A 12- Pl[‘
[0061kéﬂlﬂaptspfgoa¢qntr@teéw%ge TARgEaiants fromgransies cxprigieL et PSH

a-subiit mBRR £3 v analyzed by SDS-PAGE under non-reducing conditions that

permits the resolution of intact FSH heterodimers from free a- and B-subunits. By comparing

the apparent molecular weights of each mutant heterodimer to that of wild-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,
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i nternal standard (Gonal F was used as an internal
standard). All dilutions were made in assay nedi a
wO DMBNIBAIR ( phenol free, G bco, cat # 11039- 02RQT/HS2006/048898
lmg/ M BSA (Sigma, A- 6003) + 0.1 mM I BMX
(3-1sobutyl -1-nethyl xant hone phosphodi est er ase
inhibitor, Sigma, cat#l-7018)]. G owth nedia was
renoved fromthe assay plate, 25m assay nedia
(supplied with MA6OOO cAMP MSD kit- Meso Scal e
wild-t e%n(ﬁﬂ'ya?\r %h{aﬂ? 1” H-YDp AR06nal F el efl‘st.oe&a\%zed Table 1

ecovere I ncubat at 37C for 15 m nutes
shows vher appateah nmgadawweughtza” the hvtetqdlmﬁr foraed by tthg arspbenit mutants and

ered QL 1 hour

wild-of ool BaRy fled BERY BR8N BERHEMARL C D0

nmedi a was renoved from t h@avkll s 25 m of standard

lysis buffer (suppl-edwith-MAB6000NMsoe-—Scale

D scovery kit pwsampleen [Mud®a)dBoldbone ™ { hepl at es
covered with p aFeHs€APer| @PLand  cat #6005I 85) and
shaken for 5 nl_nuBesal FAf tleB8i482 8- i 3le Llysis
i ncubat i on, 25| @INEF insesdd 498375 nat ed6xl S
transferred to| GNRTMéertNedd.132alle DBSxovefry pl ate
(supplied wth] MG MSD Kist202arid i déxibatled with
gentle m xing at woERH enpesai83rd f o630 nji nutes. 25
m of cAMP- AP conjugatie was added to each well and

[0062]"A§§1§’ow:2§1 mﬁefl it iof SR édr&@QcVFSH&nhﬁﬁﬁ aelcteldand GNRT

pl ates covered with plate sealer

and
msertsSﬁfrmaqqi merreas@ glyensy tagiogtas Pﬁtﬁ?ﬁ?@ﬁ%? gty of thedistrifiutiogof the
thi iR a’%é@tmvh&&i %MFQH
appan%ﬁ??lé&% %&;ngﬁigﬁ néaﬁﬁe d a% e Jl\/\g% her . &
Sapphire Il RTU (Ready- To Use) substrate enhancer was
then added to each wel |, ExgaPedt es covered with plate
seal er and incubate 30 mnutes in the dark at 25C. The

pl ates were thenys pgsh RinQih SEFSACVREAntée! | Wi th |ow
| evel s of cAMP showi ng a high signal and high | evels

[oosspfn &Aéﬂosclé@é%ﬂiﬁe thel RWEY gnale. FSED emADgs,-dach panst mrtmsd for the
the FSH nutants are shown in Figure 2.

abilityge cEmaiate BB B arosvat e R CHD Yalis WSthet GepmpAstic fisses the
humar{ ﬁsﬁ'rg 6)?012 GO -PSBR ells v@?&&aﬁftmh&?xﬂﬁhﬁ"@%ﬁ nhi%a |_FMEM o(-

activity conparable to that of wld-t
) (Glbi@k&béleEﬁHﬁﬁ6)s+40delalyzed EBISf (Gib¢as cot#25309- ﬁ&@)ahﬁ@o mtml

ent f I t r 4
Gener L GE0 BT aFLE ) PRI BRI Bl et o 210
cells/\ilédDmSIt(lﬂ)ﬂ.ll/e&llV@k EOGOéllst/ b@mbka ﬁaalde}ammcﬁ&tedmia&’ﬁ’ﬂefor 24 hours prior

SD r at days 0 body wei ght;
to assao g ot pard FTgOTRb I Bt 00T RRROEB, vy vere. -
[0064{)Anpt|05$mt Shirial d@(jdlﬂlgi(ﬁh %ﬁ meﬁe stRninggit m;ssnr(/lrfeﬁau amlpn:s and
asell ne gro n e .Chol ¢ce u
interng giandais (GASHAF B b6 4508 1Brerreniped n il GBiopgsefgmade in

assay Me¥f [@Mbwmal(?meesmmo Qdat FBH38C0 i+t YmgAWi BBALSigma, A-
in the treatne roups recei ved subcut aneous

6003) - édeWXf(MsQ@%lf -aathylcabers yh OSMWP%@MM Sigma,
cat#l- @S@ﬁc or?f% REdi8 WS r&ho i NRbm the Q&Ef'ﬂleﬁ@ 3l Qés)ay nEéd@é)éupphed

ected fromthe retro-orbital sinus at
with I\fIAéﬁQQ bAMRNESD k- l;ﬁe@g Scalsdisgovery, Gaitherspurg cMDiaddfaig the plates

recovere an mcubateg 0 W(ffﬁ)rsl S'er‘xt}S K87 WER h S 85RF with 25 pl/well of

the test sample, mixed, the plates recovered and incubated for 1 hour at 37°C. After the 1

hour incubation, the sample and media was removed from the wells. 25 pl of standard lysis
buffer (supplied with MA 6000 Meso Scale Discovery kit ) was then added to each well, the
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(n=3/tinmepoint; rats were alternated so as not to be
bled in 2 subsequent sanpling points). Approximtely
w0 :2d8mi0sad bl ood was col |l ected fromeach rat aPCEHES1006/048898

bl eed, and plasma was harvested and stored at -800C

until analyzed by ELISA. The assay used for neasuring

FSH proteins in serumfromboth studies was the DSL

FSH Coated . Wl | ELISA (D agnostics Systens

Laboratories, Wbster, TX). Serum sanples were each

plates BORIrYd @@khgﬂm& lsbaAlbd @&&m TheudtRish 85y 4 s@lakérhfor@\ﬂutes After the

nmut ant an i's approximately 17 hours
5-minyig éyse%glcub?étone% @ilrf bised celhatateriat sves tighsferred to the cAMP Meso

Scale B&SB@%% E@‘t hgttlﬂ;ﬁﬁh ﬁ&%@hﬁgﬁﬁﬁ%ﬁﬁé%atmﬁh gsntle mixing at
room ﬂemwgmtuthafbtf 30 imfimutehia2b w ¢JﬁIcAMyPeAPSIdnJlEnmasead'deﬂ o eachowell and

mived 528 9l ST el RISk SRR e

plate seslef fel S’lﬁkemﬁ(ﬁ'rjoaﬁmwm ro@aittmpaatiye. Theﬁlal&nirerefthen washed six

times \b@% égﬁ_{_vrqlli%td\ﬁ%s[hl%ﬂ f%gaélln%u{ A R y FSH or {{g”f g# JSapphire II

RTU (Rreb?@%sljéd) Suibsttd Ehidhcériads then haddd t@'eﬁ&h R, the plates covered
ction of oocytes. This growmh is easily detected

with plage prsderand degnbatst Q;mmqt%mn\m gark a5t e Tha@lases Were then read at
one seb SO RALAN ok, by TR HPSEAIGR et of cane

showingalowsigank Tul dasciresboaseicwmeybiitie ISHemutdngs drgshowode Figure 2.
' ngé- I decades as the basis
ECsov L”Fgﬁé%uﬁﬁ g%ﬁﬁ@{l{%\% lgf%égc% ni cal products for
[0065]) AbshownipBigase 2 b.hd ffahkeL?r escH ditthe #1SEl avatanpdlyasi ialvage sctlivity
act.ion_ o SH .and a clear correlation to
compaﬁ%?‘?%‘?%gegwgflﬁﬁ?%gsgs inthe clinic. The in vivo
activity of the GNRT and GNFT nutants was conpared to
that of wldtymabkSH Al doses were defined based on
predi ct ed equivalence—ofFSH——taking—trte—account the
invitro poteri\é)?mé’#‘d the half-1ife j RCrds. | The GNRT

and GNFT nut aNESHWRAIE tind 10 Possesgeproient FSH
activity withla nmagnitude simlar tio that aof wld-type

FSH. - 1. 7- CLAI| K&borie’ 1%@@@?%@% e?ré&ﬂfwg a mut ant

a-subunit of FSEwh rises a
sequence sel ecL?g%H% f%%‘h‘?” /gup conS| S?I ng of SEQ ID
NCS: 4-5. 2. A vector conprising the nucleic acid of
claim1. 3. The vector of claim1l wherein the vector
IS an expression vector. 4. The vector of claiml
wherein the vector further conprises a nucleic acid
encodi ng the sequence of SEQ ID NO 3. 5. A host cell
conprising the vector of claiml1l. 6. The host cell of
claim1 wherein the cell is a mammalian cell.
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7. A nmutant FSH, wherein the b-subunit conprises the
sequence of I D NO 35 and wherein the a-subunit
w@oompnimes a sequence encoded by the nucl ei ¢ aCTUS1006/048898
claim1. 8. The nutant FSH of clai m lwherein any one
of fromO to 6 asparagi ne residues are glycosyl at ed.
9. The nmutant FSH of claim7 ID NO 4 and wherein N5
is glycosylated. 10. The nutant FSH of claim 7 wherein
the a-subunit conprises the sequence of SEQ ID NGO 5
and wherein N5 is glycosylated. 11. A nethod of
produci ng an FHS nutant conprising: (a) providing a
cell conprising the nucleic acid of claim1l and a
second nucl ei ¢ aci d encogixag ID NO 3; (b)
culturing the cell under conditions that allow
expression of the {1 wivo alf-lde of FSH mytapts aci ds. 12.

T’h\ﬁo eerdresk 18fs HA@UPT Mhisheing GIKTR'IC]%uan{ Swdré n}fedolfn separate

osylating protein. 13. The nethod of clai
phammiqltﬁtlﬁ (PKe stdlas. dbapivestxlies wenggif sheysamedesigri: ¢33 immature

ol SR 3830 81U 515l B By
Wllmmﬁen,eMnA)tWﬁ;e cagidomip dpvidebmtas yeetnoent gomqpsl(sFﬁ)ganmbbaselxne group
_ C nd_f L co
n=3). nﬂl 8{8?%e2cg:cf'tlg1r19gture émgenra%a %sua ? it gn é}é \gap eoréhlg%ﬁ'a agéefx for in
vivo bﬂoﬂbg\ﬁl AsseiSmenis pHiBSHactuity.c Ahiraalg o giel trefmemgrousd regeived
the taont .FSH of .cl ai d apt,] a
subcutiut & & rieciions os A E otk AAF T hlony SRR T pgutant o 8
ug of G’orﬂida-tmﬁ:i: SH (ddr?@l)i. 'Blo8d wab _f:@llédtécﬁfr?iﬁima |rffctr(§-@fﬂifail §indgat 0 hr from
m ni sterin omal in ereof the
the basgfi% BERURATICL Dol td b ASGRd dB L fHorS Sels o he aigment groups

(n—3/t1ﬁ*fep§hit%kﬁéﬂé%lt%ﬁiakéd@é' R4 %b@bleﬁ iR 2r§ﬁ'ﬂ§%luent samplmg pomts)
nprising . admnistering to a mammal in need the

Apprmpﬁ@t?m&rhﬁ% efibloedwassiepeatd ifiom eAchapbitipags biegd, zmd plasma was
harvesfRtAA8dtEd b\ Basd: Bﬂn%i}lzéﬁ bgm%% |- z?s%%ﬁaiédrfoﬁmeasamng FSH

manmal , conprising adm™nistérin
proteinstie semn from il sﬁmdm wasahé D@@ﬁﬁg |Ciqatm1 VWellEIASH (Diagnostics

SysenilbbiSg 0 S SRR HLTLOR. il

<130> 1115 V\D <160> 5 <170> Patentin version 3.3 <210>
1 <211> 92

The half-life of the GNFT mutant and GNRT mutant is approximately 17 hours
whereas that of GM1 and Gonal-F controls is approximately 12 hr and 8 hr, respectively.
This indicates that the GNFT mutant and GNRT mutants have a longer half-life than wild
type FSH.

Example 5
In vivo Biological Activity

The in vivo model used to assess the biological activity of the GNRT and GNFT
mutants 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. GNRT and GNFT mutants, 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
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<212> PRT <213> Horns sapiens <400> 1 Ala Pro Asp Val
Gn Asp cys Pro @ u cys Thr Leu Gn @ u Asn Pro 1 5
wa0ookp1Bhe Phe Ser G n Pro A y Ala Pro |ie LeOr/GS1006/048898
cys Met d y cys cys 20 25 30 Phe Ser Arg Ala Tyr Pro
Thr Pro Leu Arg Ser Lys Lys Thr Met Leu 35 40 4 5 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 Ay
Phe Lys Val @ u Asn H s Thr 65 70 75 80 Ala Cys Hi s

. . C er. Thr . cvs . Twr j <
i sl o, 5 140 v
physioldifical GyobfIFSHandltas AsieaFcertdlation tepaffermianee 6f prodysts in the

.. GQu dulb510 15 cys Arg phe Cys | i e ser lie Asn
clinie. Thr Thy Trp cys Ala Gy Tyr Cys 20 25 30 Tyr Thr Arg

.Leu Val .Tyr Pr Arg Pro Lys | i .
5P it i G 6 PR it Ry Bt oG gyt el 7 wita-
type FSié’i@'Alé\ﬂ%é_lefai’er_iE_’rﬁd@ﬁ_ﬁr@d bised @n(ﬂjr&dglaﬁﬂ eﬁhﬁrahﬁncg of;l'F SH, thﬂsmgﬂmm
er Leu Tyr Thr Tyr Prg.\a a Thr age
A LSRN A S S
found td'PBsse & pASR FRAY aditVityAoith & YifaghiWudd/Simi t8haddf wild-type FSH.
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Arg @ y Leu Gy pro ser Tyr cys ser Phe Gy G u Met
Lys d u 100 105 110 <210> 3 <211> 111 <212> PRT <213>
wavaoshimis@l <220> <223> beta subunit nutant ESBON/USH06/048898

<400> 3 Asn ser cys G u Leu Thr Asn lie Thr | i e Ala

lie d ulLys Gud ulb510 15 Cys Arg Phe Cys 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 G n 35 40 4 5 Lys Thr cys Thr Phe Lys Asn Leu

Thr Tyr Qu Thr val Arg val Pro 50 55 60 Ay cys Ala

H s H s Ala Asp ser Leu dyarf¥ Tyr Pro Val Ala Thr

65 70 75 80 G n cys Hs Cys Ay Lys Cys Asp Ser Asp

Ser Tha rﬁsﬁ:[kl@ &&d@ﬂ&o&{ﬁé a%%ut@& B5ubingt JARSH Qhefdiy t}férdlsubumt

Ser g/ er Phe G Met Lys Gu 100 105 110
COmPriSsy f s %lee%ﬁl edigd &sztbe gmuk@zlsstlpg P PEQIRINGS 05

<©23> gl \R:@ﬁ‘)r%HBﬁbstng_lgﬁé ﬁﬁ&bfaracm%mamﬁ\'FT <400> 4 Al a

Pro As hr Val Gn Cys Pro du cys

Thr thvectqrooflcéalm h vdieteimgre \mctorphen Prprestion @atorPr o

Qy A' Bad Vot 8 dtfith PhefS the vector further comprises a nucleic acid
encoding the sequence of SEQ ID NO:3. .

5. A host cell comprising the vector of claim 1.
6. The host cell of claim 1 wherein the cell is a mammalian cell.
7. A mutant FSH, wherein the $-subunit comprises the sequence of ID NO:3, and

wherein the o-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 ID NO: 4 and wherein NS is glycosylated.

10. The mutant FSH of claim 7 wherein the a-subunit comprises the sequence of
SEQ ID NO:5 and wherein N5 is glycosylated.

11. A method of producing an FHS 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.

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

13. 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.

14. 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.

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

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

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

administering to a mammal in need thereof the pharmaceutical composition of claim 15.
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20 25 30 Met Ay Cys cys Phe Ser Arg Ala Tyr Pro Thr
Pro Leu Arg ser Lys 35 40 45 Page 21115 WO seq

wo a@s/o10880 Lys Thr Met Leu Val G n Lys Asn Val HOT/USENG/048898
G u ser Thr cys Cys 50 55 60 Val Ala Lys Ser Tyr Asn
Arg Val Thr Val Met Gy Ay Phe Lys Val 65 70 75 80 G
lu Asn Hs Thr Ala cys His Cys ser Thr cys Tyr Tyr Hi's
Lys ser 85 90 95 <210> 5 <211> 96 <212> PRT <213>
Artificial <220> <223> al pha subunit insertion nutant

RT <4 L Hals ' - o
o prgney EyEhE (R by Gifybltn Tl am Tohitising
adminisRitimgRba 1Banmal imndadah@ieofthalphafnaceutieal lcomp@isitiogyos cpegm 15.

25 30 Mt G y Cys cys Phe ser Arg Ala Tyr pro Thr Pro
Leu Arg ser Lys 35 40 4 5 Lys Thr Met Leu val G n Lys
Asn Val Thr ser @ u ser Thr cys cys 50 55 60 val Al a
Lys Ser Tyr Asn Arg Val Thr val Met d y @ y Phe Lys
Val 65 70 75 80 G u Asn H s Thr Ala Cys Hi s Cys Ser
Thr Cys Tyr Tyr H's Lys ser 85 90 95
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