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FSH activity which is substantially free of LH
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vitro, but lacked in vivo activity, presumably due to
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10011 Pl e, RoreAmEloE SRk A1) ad-0EBipe G Rt varints

produ&‘?il iy R&RLd g@gliug)saxﬁél%'tr\c{ﬁsrfér%tls(j}ﬁ@ Qéll?lmé: §1I'!1 @H@Ueﬁ ti8e Wetbdlive in

incr eased -Iives have been devel oped fusing the
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despite only 32% identity between the b-subunits of

hCG and FSH. WO 01/ 58493 does not discl ose the
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mutatjpns that may e mrdeirthe Btsubimit of §FHrin @egrtmet tg eqmem:ée of vivo half-life
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genertted Bdsed sdlely af thessaieh fRNG E@xﬂ%@%@ﬂc@ﬂi m@oﬁi@yﬁfdthCG

mut ant conpri sing the sequence of SEQ The
despltﬁ PRYSA. idpidn beiwisemaibe 8-subimis 6 h€'Q and FSEo VO /I9M23 does not

o 808000 ERLAZS UYL BN A ERIPLA SN LB e e v

inmme§®ymebmemdmmmgwmmior conpri si ng DNA encodi ng an
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b t ant
oons{ & rigiolbzed ied o o g B et ambe %tftt%f'rther[ameqﬂy

relevaﬂ_trkﬁ'feﬁifs RF B, Afaventl Ahy Bd %]Eﬁie?édeﬁ I%Qﬁ@?déﬁpﬁl%als as compared to
npri si DNA encodlng_an FSH b- sub
Cuffen@hs ﬁ‘p%llabierfgﬂ preduséy ershleicly pre§EG!Y proNdes 4 moThgable btverof

circuldfR¥ Fgﬁ a%ng)Xﬁrc%ﬁ%Fu%H 1o/ fhi ttoooriamibg)oégclugrgntetrrl ;nelf?ln n; first
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P %&D 3 and the wherein second DNA encodes an FSH

/ 3-subunit nmutant conprising the sequence of SEQ ID

NO. 4. The vect SUMMMYRYORTHXPNVENTIONect or. [ 0022]
The present invention also relates to a cel
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[0018] The present invention also relates to an isolated DNA encoding an FSH a-subunit mutant
comprising the sequence of SEQ ID NO. 3. The present invention also relates to an isolated
DNA encoding an FSH @-subunit mutant comprising the sequence of SEQ ID NO. 4.
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be an expression vector. The cell may be a mammal i an
cell. [0024] The present invention also relates to a

W@ 2005/0208pr i Si ng a vector conprising a first DNA/EHSZIOH029042
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- -subunit nutant conprisjng the sequenc f SEQ | )
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NO. 375k ASohk@n 8ecPRE BRA, £RbdRRAFYE AgvaRit ERHNHEAMsing the sequence
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ma bng%%LnJ'gcglesent invention also relates to a nethod
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sequence of SEQ ID NO 4, OO%%% The present %nvention
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[0031] Figure 1 shows the plasm d map of the
expression vector used for the expression of the H33N

WG aman2e34 [ 0032] Figure 2 shows the plasnm d nmapCDiiS100€029042
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"'Figure 5 shows the performance of GWI in the imature
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FSH rfili%ht OV NS QR RIS ar-s i@ Cdmpiisel HeSepaintd of SERHIAND. GgaiﬁSwherem
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the FSPt pseiung coumprizss thetsh@uenessdFESLIR Neh4of t he pol ypepti de
i ncl uded additional glycosylation sites. FSH anal ogues

Wi th increag ﬁon }i é@ﬁﬁo@?%ﬂ&%%@duced by

the introduc ation sites by site
t fth
o L5y PRI o AR S Mt

aH83 N istiteniti rect ed nut agenesi s because the consensus
ns t

[0032] L%g’;ﬁrgt%s PWs %elp Cs) gfrB&]@dg,tﬁkEeaTXé)r glglptvlra ﬂrusFﬁEI ?06{ the {Fansient expression

of the St?’ﬁ‘?%ﬂ“éﬁlﬂuﬁﬁ‘ site is introduced by nutation, the
tated residues should not disrupt the

[0033]tlhgme 3ahoentie phanidsnauef thy expofssiphaegeotsed fprafe expression of the
ntially detract fromthe desired function of the
BESS/%F%?@%%HHI bsuch as receptor binding or activation.

[0034 Fftisﬁﬂearsﬂwﬁhehhﬁp RNSWS-1! @shdl ue@dwqummqtomﬁass
dded such t hat the are buried in the interior of the

spectrqr@tha@rfpmde?m(}%frk ?;F@t@‘?f@l FoPHisH W SO FAGE anplyTiiceh §M-1 and

Gonal??hat glycosylation will occur at the particular site.
0039] Until recently, the three-di nensional structure

[0035]dfige Aaboty ihp henfismans: dfiGH tl6d theontmygure rat two-day ovulation

induction model.



i ndependent reports of the crystal structure of hCG
one structure of partially deglycosylated hCG

W@ k@potosn et al ., 1994; Wi et al., 1994) and BCT/U82004/029042
resol ution structure of the ternary conplex of fully

Bl o AR BT EI
[003 é]idgigxlhl it gsnl%eien g%ovsg}tgx t L %Ea(ré%fg tfxg]%aréci\ﬁ?fdr%%{)c%%enéﬁ? ﬁxémy lead to

mcreds&ﬁaﬂz {zze&‘iheﬁf—ﬁféﬁn@ﬁr@vﬁ@me ihaldilive eRFSH Bhdte c@fpittated Shallb@sply
cul e cannot be properly nodel ed from

addmct a@éltleﬁaé\g yea%wiﬂoa Sty W Mk HESSSHPIR WP @sus Spausgee ijnecessary for
carbohI@ie MHARLRAY 1@ 16t su@ilicuen]: WPésure EIQ&@QHerH%r&% ERRn site will be
ihvention i's directed to an FSH nutant” t hat was
utﬂlZd@s@@)nIefactsxsl @109 apihetidrel m@emfylﬁur@ andtcpnnbtmatt@noimng] blosynthesm,
cotergf e B BER s Bt o Bt » VR Lol IRl RYSE
adchtioﬁl the d&tﬁ&lsﬁi’l&qﬁfﬁich QWSH@ i upssitidrduch ﬂ&t ngccQ;t’yQ&b@ of the site does
itiQ cho yl ati on recogni on sites:
not “%tﬁ re %’GEEFHFR H&%S’W%Pf?m&ﬁ%éar% g g%rtfarﬁrilﬁﬁoneﬁaala}ﬂy of the
glycopRi&nof the additional glycosylation sites of the
reconbi nant FSH may be gl ycosyl ated. The one or nore
(0037 di this opiat, Féﬁw@élggweétvw%n@ms haf-liyaschapuibesAinpis ) ioripion
protef§ W%LJBéﬁH$é/{i\%écﬁgorr{eléhe%ft thé § 12;518?%1%4% igggfogg L%ggsyg?ﬁén sites.
FSH smaidgady veitmintdeaxtd lhmlcﬁxl\uves lreve e t@ab¢ profiinesd &y bt 1lntrd®ctlon of
onstr on of nucleotide sequences

i ncl.ude
glycoéﬁ%é‘g?gf&s?ﬁéﬁ?&%ée W‘%}%g‘:“&%ﬁ-f nut ants and expressing the

(00383 BtuACkbwaQPd@NESHiiflcrdtics b hicakldink Tg{:}m&fﬁéﬁoﬁdnéw site directed
The FSH nut ant of the present invention nmay al so be
mutagspesilesersp jheconaymneusiresidist Reedite bypddsy abpasiivns ﬁl&i % ﬁorapaﬂble

with c‘[ﬁgag)%f@tl_? a§c¥1 eﬁ 'asglﬁ:ggyl tﬁ)ﬁ%ﬂpisrfﬁtp&du%#ﬁﬁﬁﬁ&{ BVmutated

nut ant "of the present ention may
residuee stpuildset tlisx-:upt thaicted- Bnmbuml sisuab\ire BSHe rpmttlh @r fﬂd]stm@#lly detract

from %1\/\@8 B %ﬁ%ﬁ%p?}@h%%ﬁ& suc 83 re%epitcg\‘\\a'h C{H}ﬁ o aatnﬁexron urtlﬂermore
the coRSdnyBaRdidi#e shadlld hdt baa&daa@nwmsteh@ &t B@lied i6 It iAterior of the folded
construct conprisi nq§k9 he two subunits coval &Xntl , :
proteip Shgcgge; Whﬁ‘a‘wﬁé Bt B IEEHAA Gy cas YRR e OF TR pifjgular site
[0039RT 0 rREkH, l‘ﬁstlu‘éé‘ @ fn&kiohN1&rhdtk @F g&?a@&'réiﬁuﬁ@yasqwlela't@ two
properties’t do not interfere significantly w

mdepftddentaqtqrtv iof fheafystah etnregi plGptone sgotaE th@’ﬂglflsr—ﬁmﬁcamlated
e t Y

vl bUA PUS IS0 A BAPL 0 R O BB iy

compleher ﬁmg §BbsyilastenT (G and mnyaﬂrmelna;\(ﬁegdmc EteAS eQD9)

stapilit co dto I The FSH nu
0040]1%&1@' J@Hﬁl ?1 }g}bagg@a\%mgq léfééé)ngfalquTg pgttergs tlif twg Eﬁuctgres are
31m1ﬁ95ntiyrlﬁff&léﬂt'(m§>?& 291206 P ¥l dahé @faiflls@8eturk S ihSividibL Aftho acid
gs'afé nprise one or nore FSH nutant isofornms, wherein
residuesafohthie §6Hanw\e@dmnn9@® povReguserdeled dioeeibe arevipusly deprmmed hCG
| ycosyl ation sites. [0045]
Stmdfﬁ}s (%vu%:tlago1 | de ggmﬁ[leéﬁgg%g% oding the - or -subunits of
[0041]t Tiee gr&¥eniniuiamios lsﬂﬁrebh:é ta avESH nmmnnﬁayit Wes dergatd wddledn e 3D

crystal!es?}-g!éﬁ}t" %%q%rém?%r}ts%e Fecﬂg (P%xrélfj (% Il) d%heS 1‘? &if ?ant of the present
7



parent FSH subunit, such as the hFSH al pha or
hFSH- beta with the am no acid sequences shown in SEQ
wo DosieE938 and A, respectively. The nucl eot i dePGEUS®NCE9042
may then be changed so as to effect the substitution
r ' j he Ieot
v e e B PR R oA 8 MG R LI BB e
adchthma]t gm:oajflmmnnadsogmmontshﬁ H@EN eﬁﬂna«h&sub&xﬂUﬁfchsswysbBof the

repared b heS|s n .
p-sutfinite DG b1 R A ot e GRoir isasiis Gri iseoraijaent FSH mey be
glyc@fRe. AR 6heSRAURE 61 nat 5 ﬁh‘héﬂ«@lt@@%f {0 914.1@1nt k58 ay be

nucl eoti de sequence encodi ng the pol ypepti de nayl%
glycaspigled frewitrp At @ vdva- econbi nant vector and operably |i nked

ol SR ARG, IBSSTAP, b BUATER PP B
knowafin thiiattl These triethods includy thﬁakr&tractsﬁl c&"@hbl@cﬁtgﬁﬁ@dﬁ@n&éﬁ e8&ding the
nces an ost

ect ,__expre on control.
resDeG eI D AT F AT B AT A TRALTRE Jhb Hghle ipBefeisd host.

The F¥BYm@nedT tRreRaBuski¥n HaP hiss 8¢ bi@udRyUhemlcalsynfhesis or by a
vector which exists as an extrachronosonmal entity, the

combinahen efghpsisabiyniiiesie pnd scqmieans Rikhicclsiolagyr onpsonal
[0043ﬁ %E F SRRt o? t}% pr«%erﬂhﬁ%ﬁh(ﬁx rgé‘% ﬂ}%te gl ¥ind {3@ %%8%9# SH in

be one when intr |nto a hos

the fompémcaieedaﬂemplyptpteie ltbsts, ke t@@mmazm teqoap dlmamm in vivo so

et.her . wi h t. chr onosone( s) o.which it has
s 0 b BRI R0 SThE) SUPGr Ry e AR ‘GRprsL R he two
subun¥te €4vatent hiﬂhdddh/ 4 frptiddiingof i feprisie qmc €he e angi rtssh&hes of the
pol y eptlde of the invention is operably |inked
hnkeraPaaﬁleel TR bagRRrEes g 4o P‘étdntﬁﬁ?fets’r%ﬁé?émhb‘ﬂﬂé ﬂle@ﬁtl‘tlﬁ(é)f the
FSH huglieot i de sequence. The vector may be derived from

[asmid or viral DNA. A nunber of suitable expression
[00441/ eldie &8l frgrntent ﬂr@agﬁemnnvqmtlommah bste apehdreasphdlf-bfeedmpared to

er r ahl e or cri bed i ,
wia GRESYE, B SRBMBRE AL Vel SBE LB bR
compaedprwikkype ENA TeeESHemtanahl cagptifeligeateanties at 0,1,2,3,4, 5

[ uestion. An exanple of

n t he. host I n

or 6 oL g H ’ﬁ&g& éﬁ%ﬁtwwﬁﬁn%ﬁﬁ% FIGSH 4 13 SPEPESH AR SH
mutan€Bbfotmi, SvHehen &Vﬂ@so@cfdngioﬁlpﬁgesroﬁ@&éa@@ﬂah@é’s at ONE 2V 8 9%r 6 of the

may al so conprise a sel ectabl e marker, e.g. 'a gene
N-linkgfh glysogytaigusitesconpl ements a defect in the host cell,

0

lo0asiy Bt dEeeERE: ERUAR AL P RN BB SET
mventanpnayi Hel cbmtrulcaﬂawmilamng begynteyicing aenclhbidieaaipleand anbding the

exate. [0049] The
parent S B P i S A S ST Y b G Bbi S tigperges shovn
in SE@H‘IFROSS gGhd & h@ipe@tﬂ}e f ThéMidhbtiab kdgub® neRh&Shdhah @ so as to
nplifiable gene and flanki ng sequences, including the
effect Iil%g@lg:,ﬁltungo relevint 4aing agid casulyes. die @ﬁd@gj@p Gpicagessan be
tF e

modifFEO A el Fl e hal 1 e SRMEN TR b O dRL BRI
preparqxbhbaﬂnemgebmtﬁeens wtlmeemmpgcexsslbmrde@ﬁretdaa gl bapeipdn e spabific
ami th & nvent% EE§ n@les of suitable control sequences
Tino g9 S%WP@@Piﬁgii RE@Pi ption in mammalian cells include

the early and |l ate pronoters of SV40 and adenovi rus,

e.g. the adenovirus 2 najor |ate pronoter, the M-I

(rmetal | ot hi onein gene) prorgpter and the hunan



cytomegal ovirus i mmedi ate-early gene pronoter (CW).
[ 0050] The present invention is also related to

w0 s@bmemed DNA encodi ng an H83N -subunit and anPCHUBBDEER29042
DNA encodi ng an E55N V57T / S-subunitof FSH. The

0044] 5 S0 SIRR SERSICE R Rl BB BUERL LD pEAERAL Y AiEedifhan

vectofHdaGRAB B Inke® Wﬁo'ﬂﬁsn ﬁqﬁﬁ&es@ﬁc@kdﬁﬁ formepﬂasmi@ offtRe/polypeptide in
optionally also inclu nucl eoti de Eequence t hat

the destied s ealed ihg#tFll pepe P%Séiah HRe 4} PRRM2pR p T eRiiop gmong these
vectoﬂ,r Sﬁ)?&%lo%@rﬂrogﬁﬁc Qr@eé/ REPIdsM %vﬂh%utt&ldt?@ eﬁﬁﬁﬁﬁhﬁgoﬂ reH

I's expressed. Such signal
recorr[immt uetorinfayheas amﬂpnommm rgplty@tmgmect@czgg Aiveeor wiyich prasts as an

cho en far SSI f n T
CXtranlll'Cé'ﬂ %’J[t]]t d%l H;aéjpcgﬁorho %QISBASES%&%‘E%E& hﬁon}osom!ﬂ?e Cilltlon
e.g. APHSAE. aztleaalnatﬂvtsﬂg e REHH rsayttening whoth, we&ern&bmgxawm b hest cell, is
originating from another source than. F%T
inteargisi e Hinae i SRR e Bh e: LahhNR Oatzfaefge@dnto which it

pldendbostqcell, i.e. be a signal peptide normally
has exp?e%ged fromthe host cell or one which is not

[0047h Ghermbdtyr resypeassEpretsionyeeiveinveh Bepncleptglysequepggencoding the
polypg%{bc{ej I’??th% 1r|11v%§1{1 nn'%% Qrgb y%ﬁgedttg aa{hﬁ Gf?e %tsqgélpﬁf%ﬁ g tgaﬁscnptlon

S “of ven 1 ONn I n acter ungl
of the(duBiebtidti Sﬁtgleyieﬁs'l’m)vectpf @Ay be qleme/e«l: frpmmimlraﬂ or wiral BMNYer A number

of sulfag %%gg%%ﬁ?%iegg A :a%%%g epg)?és%lﬁg% tgg Prg%itlgfxedslaer?% BiES commerc1ally
availdFRGFREdAPed @She BBlabuge | NCl ude Chi nese hamst er OVar y
CHO cell lines, (e.g. CHO KL; ATCC CCL-61),
[00481/Bhk esym@énnpnu viep]t@rsmet@g)hel( C@rr@mS@ﬁNﬁ feaeSe Gp&bhils gg)vector to
: ; I
rephc%éﬁ @e A% ney %?)% ex%?l%l%if %g:il a%e&t‘?eng {W@ér@w h&@@éﬂl is a
mamr04liaA a0 iCHe-SIVAD, ongnrbfh@pmatlome [The Vé@OIgna)BEB@ QQ@r(smr@@ctable

mark e%g tlalsagﬁ%%vh%slﬁlp{r%@ftecogalﬁomq%F S e?eg# tb ﬂgct)slt 2 %%1(%1 sttﬁérﬁne coding
for dl%?gc’@é% xje@mta%e Eu AR PoHink @hdﬂ&@ﬁﬂefs&é&&ﬁnc&lﬂ@ hdag, & glelmplcﬂhn
rican lture Cbllectlon USA. Met hods for

kananyygtry, @ﬁﬁqa@yohge @h%@@@@é%@o DR FR. YRR ATHBLEXEE | s
[0049L Rk U&%or%ﬁl%ﬁ@oﬂ%%i@ﬁ%ﬂ%?ﬁﬁgﬂe %Er%d stdh3R 2Lk, isQkh that cells having

['ect ropor at tran medi ated transfection
multiplé pm@rﬁ-thfeilimpétﬁ@uletgﬁmﬁébtlklo& seqrenops, natludipg themeutant FSH DNA,

Cel | dh_J &
can b{ﬁ?etcg%hﬂér qnoar%pg)?) tﬁ'@%l ontllg)lF g corﬂfo"il Q%:elﬁ%enxt& éllgﬁrqudlﬁ%}em to

includ¥RIIROES oA WhitNark Receddaty orEﬁfzar@@ﬁmﬁ fer thie h:&pne&hdn qfﬂys be
cultivated by shake flask. ¢ Itlvahlon

polypq:l:md@ af the apvEnfry FEHERIES u{tg & PP &qem%ﬂ gggc%n% g—ta%sl%nptlon

in mad B RALEH mcﬂfde%l%! dafly Sh@laR r6hPRBRIAKNVANShd bifenb@B@ ak.ahiy
or itndustrial fernenters performed in a suitable

adenonm@h Lmeian utqmq@ptec olrrlVATH lotmestallofrdeneirge o EPToBIOYEH apst the Buman

be ex nd/ or The cultivation takes
Cymnﬁ%%%@nﬁﬁ u%f?@ g®“ﬂ¥%n§ﬁianed?un1conpr|3|ng car bon
[0050PMHe frecnOBentRAUS slesrebind tb mtagﬁrﬁ)NA%bdi(hng arsHBAN c-subunit and

rocedures known_j [ I
a0 so{pgh TSR IB O AP ENAY o1 g osiB Pt ESR: P Ay e Fraupmsrad e
mven%céﬁﬁgdlﬁ@thlé ‘FSPIUrthbx%E‘ 1686hBRAPRPAEA %ﬁte@@re@tedln&nacepems synthesis,

cat al ogues of the American Type ture Coll ection).

If the polypeptide is secreged into the nutrient

medium it can be recovered directly fromthe nmedi um

I'f the polypeptide is not secreted, it can be

recovered from



cell lysates.[0053] The resulting nutant FSH

pol ypepti de nmay be recovered by nethods known in the
W@ea05/0ko84 exanpl e, it nmay be recovered from t hBCT/US2004/029042

nutrient nedium by conventional procedures including,

PCR Oé)?%}}eé&ethg sm ngag/?og yoxaally%ﬁ% rn{cfhf&lg %Hu@l{%oti&eigeéﬁe%é 8¢ encodes a signal

peptidar Q‘ﬁ? ﬁgrgﬁgbplfdi.e isl; Ibﬁsdﬁtl'tvﬁdﬁi thd‘:ﬁi-llygén‘phy@sgb bel e@rdmfrdim the cells in
puritie y. a varlety roce nown I n t

whichiThi FRRIFHEE. S SR At Hareo. IR f%@ﬁﬁe}zidgbﬁﬁe cell

choselll Rﬁ‘ ep%ﬁ%ségﬁﬁ%%@;{owabﬁde Ty Sz peplide, mmmo@@w $¥e that

si ze exclusion), electrophoretic procedures {e.qg.
nolma[lily @ﬁﬁamattEd\V\ethl TSR bRRIY) of beterelosgys (.¢i drisdmaging ifrgim another source

o SRRt TP MRl LRI Mo o v

signal ip8ptitle SO glyadx@ebsied fanpihahoscelidd aalwhidnipasi donaally expressed
conpr|5|ng the FSH nutant according to the invention.
from thg a5t g¥lar naceut i cal conposi tions can be used to
[0051 FAh;ﬂwlﬁm% hb@lhdyel \ReeRgsbdEce fhe boﬁ?me%uhﬁnt@ @njhe NE/ehian,
ovul ation’induction or assisted reproductive

includingdheiprm dengl ARTdinBRewsiss @lanh SsPSHIATIAh 10r giher gpgropriate animal
ngl YE Gitd lian host

cells op lel?n%g as% trglqsglFf?IF Qfﬁ?r scfblzJ Paﬁ ée f{rﬁoﬁ; o] 1t bﬁEmamm_atlan 0s

l'iTc mat ure, |
cells 1mc$uq@alhhnesmhmdtgr owaiyt (&I célbhnass(e g FRHARKL; AMGAhCCh-6}, Green

L T e

cells (EShNITOY, 3dh y fanishe Kiidhes rqBI BK[) myhﬂ@e (416 edr¢© CRidLESe or ATCC
nono-fol | i cul ogenesi s é% uci fol licul og

e
CCL-|@ypnd sumporalisthe LK 8P$ %T%% ?Rﬁlolf KO as Wt a5 Rlany el in tissue
e l; I
B i e
such ab BsPprharequénpe Cosire @oﬁ@tlgmﬁiﬂsﬁt elﬁfewoﬂhfoﬂf crﬁmémmg)ﬁmgerﬁsw DNA

o SRR S AP e e S OB P
DEAELd¥ 86 fa¥isted Bhndf@iieh, 1305@% medped &hﬁlﬂ'edbmmai‘n@vmwbcem
resgonse Patient response pay bhe fal

[0052]sels ghatsyPultveiss 6] 2 THECTH Sqd iR SEbIsoRINe lfcm% At g RobRgPHde
using lggth&?s%ong nélth%%ﬂt 81 L:gehp@y %@'c@ln %@@ E§R1‘v£@e‘di 8 'slﬁtl&e £168H)

t andar d reglnens i ncl ude. a
cultlvatlpe,g;maﬁtsp@in ophe@escaln anenthnm{@m@mm@nFm@sm%qhn&d -batch, or

solid sgﬁg rFrgTPd%W gllgﬁg) AR fak rga\gl;f 1% %S?Hnag %%rg%gﬁx%{geﬁoﬁﬁéﬁwa%ﬂltﬁﬁe Aedium

and unfied doﬁmdnﬁyloamsg ﬂha’pbl&p@mﬂe mh&mprense\zuandyhr fsolateilc Thaeultivation
devel opnent (follic Iogene3|s% |nduced by
akes SRR SUPRETOH AO1 MG PR CPEISEd FibaR TG KPR g Crrgjoreanic
salts, u'éﬁig %uclc}édlﬁftzs 18R in HROX2 T thiik Bddia afY eiv@.ﬂﬁlﬂé Y@l dpmmercial suppliers
lation is started wwth FSH after spontaneous or
or may mdm@aommmﬂmga@ pénishddolompag Homse-gd¥i %Faéqduai ¢fghe pmegcan
Type GRS %{{3' $nd gaag%@% 5350 A0 RTANRE, Haus] Xclfbe
recovefe@dkﬂe&tlyeﬁomﬂ& M1(nﬁnéf thé pdypap)ide & mot sigletedpdlcarsbeofecdv@@d from
{5-10,000 IU) is given to mimc the natural LH surge
cell lysgied i nduce ovul ation. Cocyte recovery is timed for
36-38 hours after the hCGinjection.[0057] The FSH
mut ant of the invention nay al so be used for O and
U . For exanple, FSH stimbation with a preparation
of the invention is started after spontaneous or
I nduced




menstruation, at a daily dose of 75-150 U Wen 1 or
3 follicles have reached a dianeter of at least nm a
waemwghzobol us of hCG is adm nistered to i nducePCT/US2004/029042
ovul ation. Insemnation is performed in vivo, by
[005BE @Bulhﬁﬁ 1%[1&9“‘5 SEpQYpdplibie mLQQéﬂco&@&ﬁyfﬁe{hB& 1o i in the art.
mut ant of present I hvent1on nmay have an 1 ncreas
For gxgmple 1tmy\}metr¢powe"s®écm theonwii¢nd megdpen F)S%rprempmalairo@rleres

inch{d%grag[rﬁl?l%t ﬁ%%ﬁ%lscetg ﬁ'%?l%aglglﬁ,gr 1 r%%% & OVF aciony %r)gy gg’&l}%g‘gﬁpﬂ tion, or

0SES 0
preciph@ionSHhs trivmank ESH@IIprftid@ﬂmajl\hd: brﬁﬁaﬁmyQWaBl@tyth roeéd®es known
or befter %§s ponse, In terns of nunber and viability

in theyart pgjuding) b nopipitedda rabrematograntyy (4e: Psmﬁraese@ﬁ"tnrtwrh%mphobw
chroﬁlﬁ‘t@fdcﬁélﬁﬁtah@ﬁze %ﬁ@ﬂ)ﬁf %lef:t?(%)ﬂhbféﬁl: gg&gﬁrﬁless(e ¥reg%atlw isoelectric
at or a 0-1 §

achi eve ally doses
focusmgy, dlifprerlteed a@iwhm(e gr araibouim50LA0 Precipingor)y $HBPAIEY oat
admgﬁj about 50-75 U FSH. Dosing of FSH is usually on a

y or sem -daily basis. The dosing period may be
[0054]éﬁ$ prreh;amt iatention akarzutrelmtary& a iaghdeatitay cdesSitlon@BmpkisiB the
? ay nor e refer e, l ess than at ar. about or

FSH 7 a&@ ordgig to é}e IY§RE0TE SRR A AECHIIE R ORPPE HEnssrn ppused to
stimull iy ﬁiﬂidu%eﬁ@%bﬁ)r aghmpk stehefctah v@%?@xﬁlleftfoﬁ Mendmd abdibted

FSH day, preferabl 50- 155 | U FSH day. For the
reprogycie HENIOES (RIS Bioraserthd F §H) mugayt pSHC prAsem invention is particularly
effectWqu %[d%&hggb@%%% E)?h dME Hé\Je g a%%‘ral?ﬁe Q{jﬂ‘ Qr"tl%hl%rlg gm%%le?for use in

reaches

unt1 1l spermat ogenesi s
ART memr@ lid dguiat! ¢o qﬁcdlreatrrmﬂeprlﬁnant}rmn ei ther through

I.nt ercour r. AR technl 0059]  Because
10053} P 4B AT e, Gttt PARDY ‘o v eiton may be
used PHRELRE nohHYEINE L Oftnedid foFBY ke patifonicalopkedisasp B akl))out three follicles)

| ong- actlng preparation. Conventional FSH may
for TULfA 11 vétoceaiizatione Meitodiglicalogeneess n diebsattngned mdthderyduced dose

of the'iRiHJ Iﬁu@ﬁthbzel%ésqge ﬁ% utbglg.% Oser,?wpta %t@&%éﬁtﬁhgl%w&eparanons

every day at or a he "expression
For exanphey ira@t amn@SH rpsepmte‘a?m ofttbe Bnovivpasy HeSdmbrispad at 220,00 TU

I f tl h
overy WL 5 QB LT LS0F L SOSLLY, L0, 2L o

followlee badoadatpher ed every three days, every four days,
every six days. or every seven days

ﬁ%er five daﬁ
[0056 B et phige sveritommat begised ira rceérerlrdsoraﬁamhwrsrlylulatlon
(COHﬁldzgln'iEnS i aldhRNe@neaORY E0H RBRke FablyntAR8Rhn bRasR in which

ted aspect, “the FSH mutant or pharnaceu |caf
endogenswp besinisiosfomamsr(lE) n@OWheegI%ctrm' ahningtretions€d goozdotrophin
e AR ALl PR RETRIE LRy LESELTRRR i

developmenty&d ly@ﬂ@gelndieS) 0y inflived phasieeuitistaioncdipidsie ki@ Mating hormone
on is used in a. nethod of

acc d|n nvent
(FSH)Ysgapy %@g%rﬂrrébrﬁg? Iy Rty e ST UMTRR S StertspyihdiSiafter
spontaﬂéﬂﬁ‘s Bt &Hﬁéédﬂﬂen%@uah@ﬁ RS byI RAn88LalReIr e e E&P%?a%omst
f&v ypepti de or pl har maceut i cal conposition.[ 0061
(typically |sfarting aspiperdansixtod thetstimalatsfry shise). When rheream attlépat 3 fodlicles
f t|on
16 m R o AR P R R iy e g
surge alnb\ mctducs eadaiont vcgosepvirhés taded f(blr SG-B&IhbﬂJr@ aﬁérhﬁdhldf@ injection.
whet her the pol ypeptide or preparation or conposition
is adm ni stered al one or imlconjunction with other
t herapeutic agents, the serumhalf-life of the

conpositions,



and the general health of the patient. Typically, an
ef fective dose of the preparation or conposition of
wao b@sioeneanti on is sufficient to ensure a ther apenUs04/029042
effect. [0062] The FSH nutant of the present invention
[
L o PR el M SO TR R e b LA T O 0l P
stimelegorpy gt repimiion nﬁbeuﬂverﬁ@hllystatﬁd@[ﬁEaMOathnm s irguced -

carr.ier_or I pi n nto
mengitphit ot £ BB EREE 199 TTh o P SRR FePbrratib @ Biteer ofa
leastPIBRAHBL SHENE Bl ¥ AT SRidabhiSe®atd @i ANkeXCIRERRhSon is
are mell known in the art, and the pol ypepti de of the
perfrmgé At Yt by apevE IFereomiseardtLi nt o phar nmaceut i cal
I
[OOSEfEPC%ﬁée th?@ﬁggﬁﬁt?ﬂﬁ !F ﬂlg gﬁlﬁemsm&}s d:ret\ased halfAhfe with

em ngton rnaceut I ences
respdef toGeitthiypoFSHgrepatdbicis, Félgbhems Balgs (fhatrpiamylbédl%% tnay employ lower

Phar ut i nul n .Deve tldes an
1U appSpERE Ao imal B Bbp 37 (SR B B liEBem G e
achidvirRBe &de?&@@f)ter r@d@dndel&ﬁd@ﬁl@ lof ﬁtﬁmﬁi&hﬁfﬁﬁ@ﬂf&y s@follicles. For

Excipients, 3rd edition, A Kibbe, Ed., Pharnmaceutical

exampice g3ing sHBR preppiipHeidas tnivergwmyadga@éia§0$1uu@gé%%sﬂsgpwesachieved

with HB@I dd¥BYo A€ otisHRd: 4001 HOTPE | 'ré?&%bl?cém doslingh-1de puore preferably at
pol'ypepti de of the |nvent|on i ncl ade, for exanpl e,

or abpuif f0et3 Iﬁlﬁ%@ eRpsng of I 1S|uzmaﬂg oagiehtlg or gpnagiarly hediy eB1e dosing

penod%?a{.y%@rll;gsls 1 gaél r2]1 Qx;on ogtgllrfllfdagy %ﬁ?ﬁ% ﬁﬁm QF (gr arbggtnlgzsdgys, more

prefefablld legssharch et aidun Ol ageniags. aﬁ’m} ipthe [F\BHntnstan{ prepahtionhef the

inverf G TSR ATrag, DeesrErar St bl PRy B Dops 15 1Y
FSHASY. "Bor thtedattiROr Jnua lx'ﬂfgﬁlhtye mg FSHeAdY E)%'pﬁﬁlﬁo§ of thk i:RBStion may

or susp ensi ons, % lized, or any ot her
be adgumﬁtst@ri@t 3 & 190 te 390 Kﬁuml@wntlé ﬁpeémng@g%ne@s saachaabevelstagpquate for
r nmposi ti on may
msenﬁﬁeﬁl%% élﬁlgr @ﬂ%%h lr‘% nte-:l;P(glrrg oL dl Ca e})lgaﬁq gl ng treat ed
[00593}|’B]bc&t\dsb Iof the lmgpa]nz&ﬁhfeto(ﬁtlmnmumft FSKi dflthd pre¢eheinaerdtion, it may be

0064] e ph rmaceut i cal i co sin
sciiSE it Ao LERBP YT S R B SHRF L Bgrered 5 or ot
300 TUNMn3¥E10sb31 May, | WHli e ABMSEHE §ifd1M1; rebiltsit@ @RI HRABGH bdery day at or

intradermal |y, subcutanequsly, subllngua%% buccal
aboutj 150 THn &8 FYressiona Hagse g | 1§ 0CHY 1Q PFAMRESSES T FEPFAIONA §hat may
be ad% gre@ %? H‘Eﬂgl’lﬁy H‘BH Q@erry f\/ﬁ) &}’S U?hé’] 91.1159).9{ f@q 6? ﬁ‘1te p? sent invention
ease tec ogy or a pen’injection system
may tmydmlmﬁtead wm:ﬂnrﬁadaye,mvnwomeiade peq:rgl fiypdayst beery six days Or every

seven aC%RSSa P"g’;{f’ aflalexgﬁ%glgﬁlhg . IQG er rgsuﬁtﬁgl ﬁgﬂ aaﬁ%é]mé%ﬁtbo&qf co%‘hentlonal

FSH. may be adm ni stered subcutaneously, since this may
allow the patient to condu
(00604 & ¢ r%?ﬁ #0814 FOR. TPOTYS] Pl“Fﬁ@“ﬁHﬁ‘F%‘é@H‘fﬁ“W comprising the FSH
mutarft QFEARSA For OB ﬁ&c’ﬂﬁ"e b ﬁ@ﬁiﬁﬁknw t&%ﬁ%ﬁ%ﬂlﬁaﬁs eﬂsdrﬂ‘ers or
conjunction with other therapeutic agents.
condipgpen s anmiler bepertn tepobpattzld oaﬁxe@aamnaoéuttchlecogmwﬁon according to

e QR SHL Pl TRt Bl DB AR Lo
admirgdtdriiglto GRNEAHIMEITH InYedatherb 6 sCICHII RN e M ﬂHﬁHﬁit}éthiah&fmposmon.
acceptabl e treatnent schedule. In addition, the
pol ypepti de, preparation orixpharmaceutical conposition
of the invention may be used as an adjunct to other

t her api es.



[ 0066] The present invention has nultiple aspects,
illustrated by the follow ng non-limting exanples.

wE0aMPLBE34 Singl e FSH Mutants ldentification OPCT/US2004/029042
Candi date d ycosylation Sites [0067] The 3D crystal

[0061 tr Wi bhH gga‘i’ént B &%ﬁll\’i@&e%ﬁqﬁa‘ctaﬁ eﬁg&me' AbuaesTd ge%@p’ude

ycosy ion sites in the - b- subunits of
prepaifon FSidmpobitou biibe (rfvgutronsisrbmﬁiﬁ,tlsl)er atie uppedenlisepss, Badese, the

admers?grly gnefcirg&u é’l Bxlglteg%{)téltr hﬁlaﬁgsné éz{rg %nuorrg‘,om%?ghctm\’\@ Er%ﬁ'rstered

alone 619151' cﬁhh@n&lﬁin%tﬁldtﬁéiaﬂldrapeuﬂitsmﬁiseﬁe Eﬁuﬂndﬁ[ﬂlifé yf hetanpasilons,
gl ycosyl ation sjites, %t al | ographj c structure

and thGEOPBHIREY SOHDRHEE \,”gypﬁal‘fm BV dgee dfths rEPESIg PEHR
comp&?&a‘?ﬂ}f‘ﬁ{e ih ﬁﬁﬁﬁtsh%mtn@tofeﬂﬁrgg'f:he@dp@utﬁ@eﬂ‘&? sel ection

potential N-glycosylation sites. The principal
00624 Ebe BSH omitang of the prssant mvnmtrmlmfdi @r&qipnnleﬁqredﬁn 3 @omposmon including

one orarg?reggu ! e&ﬁeugﬁc%]glsacc%)g%fcf O e r? {)1 a?{cgj? d ! "?h drimace élgélﬂfgacggbgable"

meansﬁagd'éﬁ&ﬁr lob kit ihog H(de(msy&aatd aly. untdi)%(ﬁﬁffﬁme(ﬂ)aﬁdmti thevhom it is
apove Cr|ter|a |l e nutants 8a an .
ISR A Ll U AU R R RIS Sy o QISR

art, Htﬂﬁe YT Ry eRdbARBinSe foskhbiRl IntdiB@NnBcetHE Bbrhpositions by
o I\%%@??’mﬂ ansi ent Expression of Single FSH Mitants

well- k[n@m giettede (sewt ot hranipgioaih P Rarpaccub bl ScisaershiStih edifieh: hi- Ry

Sit
Genni, £8, MACE S BRI QHEDES  Soobf PR TRRORI: AP Il Bfioh Dotchment of
PeptldeS(deS”SEdls ah Faolqsmahﬂld k.dadveaird, IBHOIBylox &clgkhas (260®1t el

wth the co ntary Wl bUIt
Handedpkpf BCp G bR PaaLer ot oot ASHE B’ phftahe A Phose
(2000}?‘c Pﬁaﬂﬁraée@lﬁéﬂlly' AAGhpedbl d dtBichtsNRdt MadydRtuSed Mdbe@bedodshainpiising

20 mutants were able to be transiently expressed.

the potmeptrda g tegrventiviinglule forexampleebitierp regds ibpIng agents,
preser%ﬁ@%&r, gér?%‘ ?rﬁekgl,%ﬁl : %§1fng %ng ot ddtefben¥8wiitihnb aé&ﬁs”?‘iﬁﬁbmdants

respectively, "and
bulking epaat @dlliersg ohnaieitimgegeritmnrmowlvanam sfections.

006312/’??%{]% ggr?tﬁ:l%%og&%&g&r 8gtfhg tsﬁv? & c%?nH glr\si/gt ghﬂt I§S¢ 9191?&81 may be
formulafeds b @it ¥ PHOAES Mg duaissé. glgbe&lyHSHsﬂkdlﬁﬂiﬁrB om@rsﬁensmns
anal yzed el ectrophoretically under non-redu

ce
gels, | OAGEZeb 198 ) GHE SRR 18P § POY BT P& THIPYR ?Qifpfepa“ng a
SOlutldSntT%g o 3T NEL Y p%%'nﬁ}? by HERRY b &fthe paftlullr ﬁHQHﬁBntb%méFtreated

roteins were el ectrophoretically transferred to PV
and widirict aapmbrymdnm‘fSh@l Iprther‘ﬂatry anti bodi es directed agai nst

(006 4]t ,@Wd)&?gnacs? ﬁ»gcompé’ﬁl?IP (Hn%nsmv%'gfpg f—’}?ﬁ%gut? t og hfe 1§Jeﬁmn may be
adminRfeEedSAiBRAGIRY, ﬁiﬂrdm@@cﬁr%]lypﬂﬂalaﬂ)mtmr&eldiy tnlitmdeﬁrﬁzﬂlsr subsutaneously,

subhngualyf, %&crégltl}lf, ?rﬂra%gg.lllgll,strea%sc%grtnaﬁy, %y I”g%s }atlgrrl] Ior n an)y other acceptable
manner, e.g. using PowderJect or ProLease technology or a pen injection system. The mode of
administration may be depend upon the particular indication being treated and will be apparent to
one of skill in the art. The composition may be administered subcutaneously, since this may

allow the patient to conduct self-administration.

2
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useful primary anti bodi es proved to be Chromaprobe BHS

104 (biotinylated polyclonal goat anti FSH a-subunit)
w@e00d/0m98y/ M and Chr omapr obe BHS 105 (rmuri ne PCT/US2004/029042

nonocl onal anti FSH b- subunit) at .5 ng/m. [0071]

[006§]I\@h@1§’fﬁinh£déﬁﬁdal E itRhs mﬁ@ﬁ%&%‘}ﬁdy t%rhahﬂﬁkt%red in conj junction
npl enent ed t he stern blots of het'erodi ner-int

Wlfh:é’éh?b thesapenfissearth Bhrst geents redy Hsdnesrpudind ps phirsafdbs aned
h
pharﬁﬁggﬂ i€ ¢ gﬂﬁet fon o ?rgag%g @gg%sctﬁ}é(% ?eggr% ﬁﬁ%oﬁgr%gﬁee%qq@q%(%e %f the

separate
invegfonneithantcamehtlyonir abadmet alitlang athey adcafigble tredreht schedule. In

007 O the expressibl.e FSH mutants, only
add“f‘%”\%‘ r?B{VHFHté]esR{%‘H‘OP RE PRAZEAU$3) orRPYsili qugH tagsinvention may be’
used @Y hil@feRdiodhet tfddpids. Of the distribution of the

arent nol ecul ar wei ght of the subunit or

006ﬂeﬁ@rpé%fﬁ@févvenqr%h¢s|rw%tl espaets iHonaied dyithefolawing non-limiting
exam%[agcosyl ation included one a-subunit nutant and four
subunit nutants, including b E55N V57T. [0073]
I nterestingly, the a-subunit nutant H33N did not show
evi dence of increased glEy@rMYLEtli on but did appear to

|l ead to an increased f heterodimer in the
protein popul ation re ej;g?flgh‘?‘ﬂet het er odi mer

abundance anong w | d- type FSH subuni ts coexpressed
under the sanme transient conditions. Half-Life of
Identificgtion ehChydidxisdyesplatpnfites FSH Mut ants [0074] The

o TS £ BB L0, 50 e
in thelcB ol Maublunitwef BSIE. omaa&«“sﬂ i QedaRRFoul suterftdlardprt®nfin each
reconbj nant formof FSH that is indistingui shabl e from
asymipgifip yait RESpIcTyRisbstmsiure orftedye FSH molecyles vewrt sunerimposed and
compzf@& %\Hﬂlfaéo@ipfesﬁtle Béﬁ e g]nés?g(ﬁécﬁ% &J&&}? Se tg&lﬁ%{m%\?\% ation sites.

t1mes ow ng | n ect | eac
The cq'afaﬂoglﬁpkedstwtu&dﬁm{ Weon@ndfinetihve ttbths 'ﬂm@ixledgnttfalﬁ& ESH/FSHR
t an

PRI NGB, L SRS VBT, demrely e

prmch’A] dedigrcattbrdnw &b ehiAnal fistuptief o@D"Qﬁf&t@é t@infha aRfpkeh ben
tants [0075] Three of the four per gI ycosyl ated
pfedwg%dr?gfrdéngoa@@ﬁﬁwn ﬁ%ﬁs—aaﬂdgareql%%épﬁé“ 5t EBBNING ith

glycosPHkigAt . were expressed and purified by immnoaffmty
chromat ography. The in vitro activity of the three
0068@@;@@1 gh Yreabyveatrdetia tvembuaigle mutaatst(8q ahd t2R)divadgniadiketo the amino

ared to reconbi nant FSH by
acid Seiq%% gEgIEI 1?‘15‘)“{]%@“2@ OWll-@W P YyHet e with 125I
r adi ol abel ed FSbj.sfl@([mtbl ndigggy t 0 a nenbr ane
preparations containing the human FSH receptor and the

ability to sti nmtssbwitFSHEXOUBIBH cAMP producti on
(EC50): K, EC b E55N V57T 8.6 x 10 M 3.9 x 10 rhFSH

TransinBE r:L:st(M de Pudie %gﬂ[lggé%} The results above show t hat
t he %psu unit t ant 57T has in vitro activity
[0069] Each of the mutants was obtained by performing site directed mutagenesis in a manner
similar to that described in Example 3. The mutants were transiently expressed on a small scale
in CHO-Dukx cells together with the complementary wild type subunit in a manner similar to

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



conparable to that of wild type FSH. In fact, each of

the three single b-subunit nutants have in vitro
W@ea0sM29y4 conparable to that of wild type FSH.PCT/US2004/029042

Mor eover, mass spectronetry analysis of the purified

19 of gﬂen.ﬂ)l it tht§ %@fé”ﬁ*g fe t0WE ARt sFentiD Ak Gadsed ThahnfBsSevels for transient

stribution fts were seen wwth each of the three
exprepaidresticsnirdtoweianiante ovas D RIS g/ mbwosl tetriam 0nift andtmedian 0.5

denonstrated a substantj al | proC{ 0 (ﬂ half |ife when
ng/ml, FrePysHe itered i et ERSAHT 1Y HETIPTR lﬁr’g%f FreptiEstitgswer e

determned followng a single iv injection of immture

Mor@%g@ 31 éﬂ%@s%gﬁggg%ﬁ;@gm didfesH which has a hal flife of

V57T has a half-life of 4.8 0.4.
[0070meoﬁcoapmnatpd|cohurant@em@m§s§rosn rensiog bxpgession of the single FSH

muta; $ %/&rle gXal?zgeh%peBM ! %pettlc%liyohpnég% noD‘-Jr%%i&c%gtLE)% Iﬁgﬁt% r?dﬁ{rﬁtﬂl?a?

permiftad fhe kdsb®itiof ofidtdct ES&Dh@éroﬁlh%rSSﬂrdig If@e asﬂmmlsdibuﬁlﬂi aPrbins were
were conbined with three of the single b-subunit in

electr@nf@r%uc@m trapgisred i OAPY andiekeed $95e R4 2BRROdss &Hr-‘féeda against

o o4 10505 SR, G OB SR A o

pre- scE&e‘ﬂﬁngﬁd bévasisnatlydieetodherenfisdr amcsu,ﬁrmamma}ygeﬁwt the mvest eniformly

abl e to expressed he. expre daubl, e
el gy RO DEPRUr e R TR et Sk PP gR0 Bo Mo gBuc am
FSH &St g Py H' /GAVR EegEsbbOBES E8S (m@find Aendclongl Marsies-

mut ant’s, including GW1, were conparable to rhFSH in
subunftha latbmg/mﬂy to stinulate FSHR-coupl ed cAMP producti on

o1 B AREE) RIS B3y P it o

heteroﬁﬁﬁ&mh&%% JoE- Sttt 26diFsiESthetetbdimee8idbdetatddsamplts @and
i ndi cate that GVl has a half-life significantly

autoradjogrephy phelerionFsriaHY S%ﬁ@é@%ﬁr?ﬂgmﬁhélﬁ%ﬁt@wnwgﬂpmpltates of

| P ntl/2 (h) rhFSH 3.4
mutan d%%ﬁ %@gﬁ%ﬁﬁgﬁlaﬂgﬁ g} 180(@% 6 [0080]( )The
[0072] oc thed S edprassitiie F$H enwdnt:Givhly five natanss hoimed insoras¢dagdydosyjation as
e _Si I ub t t ant |
cuael et U BL GiR U e PSR R by P kb o

heterotifd@er] MR BASAdtahB showing Qlcﬁﬁcasﬁ\éijrcoeﬂﬁlﬁdrdﬁélum@i dﬂaa\t-subhmat mutant
-subunit nmutatnt HS3N did not |lead to increased

and fogf géa@wta@ut@ms 1@@6&%_@@ ¥Madlicti on of GW 1 [0081] The

073E euRe PR e TR RN A7 ho{OR T Kk ifircased

glycosbtikBange b ﬁ&rﬁbﬂ@d@b ﬁﬁmbl&dsewlabaghnwf&etémmmer in the protein
Strat agene used to_ i ntroduce.

i nked
populgiog glaiieas forhesreEe: RO -G AP Greopppssed
nnder H3&arf AR B6ndHMns.

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

expression, including p E55N/VS57T, were compared to Gonal-F. Gonal-F is a recombinant form

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

5



systemutilizes two synthetic oligonucl eotide priners
containing the desired nutation(s). The foll ow ng

W@2005820084 ol i gonucl eoti des were used to i ntrodeCEUS1004/029042
N-1inked glycosylation sites: Table 2 -

and $ArhiGORHCIRPIds A6BecRDY pheket M@?dl%@l%n%gti% %\fﬂ@K ES3Nment

cacacggcgt gcaact gcagt act tg SEQ |
weregaagiliad by Cadl A gavgetie @SlggJSE@tdtrm NOIuddndthEBSENpunyEmiltant

EssfRR%E ERE! %%etglchh 1 ALELCaaghL e grAgotacal gL Lt et SEQ
cagaaaacat gt acctt caagaacct gacat at gaaacagt gagagt gc SEQ

Purifitid@an8 iR 1LEBHISHe Site Gbeomﬁtiblﬁtlﬁuvms confirmed by
usi ng the ABI PRI SM Bi g% (tm Term nator v3.0 Ready

[0073ekhess) b thedpen kypsehirend agSirgle Brssbumdiseutaniy, incladipg ihe ESSNVSTT

T L T

the tkm&mdiyf)ergljfcg&@lat&b(ﬂ}m&ﬁ?it&hmtm imfu(d:lgl thgES 5N¥V) 57T mutant, was compared
oni ng Technol ogy nvitrogen) toy

0 recg R S Ha D IpOHRE S o5 Do ReS SBRFS Pt B i e bell g P Ep for

bmdlf{gn% aﬁmgmmleﬁa%’:w%%‘ BSRASHE thetRGhe ﬁ:sﬁpﬂé%?&%k )2Ad e ability to

evi ousl y been converted rnto a GATEWAY desti’nation

stimupeck R -pyunlest ¢rgVIP ipeodBATEMAYsdect or  Conver si on System
(I'nvitrogen). The pCl expression vector contains the
human cyt omegal ovirus i mredi ate-early
enhancer/ pronoter to regul at &t he expressi @Cspf the

i nsert e an intron upstream of the gene to
pr ormtg%é%ﬁveigl on and thg ﬁmlgﬁdw ns 4309 “

pol yadgmytati on signal dowsstyeagyfrom th |1@s ed
gene to termnate transcription. [0083] TeaH8 N

mut ant was al so subcl oned into the Da vector to yiel d

pl 353 0, Fi — Da.vector
007eR TR uBhO% B T T RGeS 0aa e gt St
compPRlE fd 188t dr QrildGheliek] arn¥estes-eh O8BL Sk ik 20 VMuBtHuﬁnutants have in
synthetic splice donor engi neered upst ream of the kb

vitro 3By Pstphrabkesig ieah of Wild biipe i Ho Mgkewfer tthass goisadotirp p:laﬂlysas of the
purini GRS HE08 R el e Ao R TEERE R s S i cach of

the thid@thutah®. Xk@leved, 06 1kiRgle giylcBsyldtoaeubht embibtalRe aRubstantially-
untransl ated region of 'the RNA transcript. The Da

prolonggdbal lifs achep dharPhgrnace ipeirsion thypre fietbprateinsyyerkdeteminet
follow?rig a 513\@4 1v%}e%t1mﬁ§daﬂﬂé fed i e]%%4 _Iilgwélje(a;\/«ﬁhFS}ﬁ%%ths Fhalf-

EXpression of Mutant FSH 1
life of §I8yc @6 ) ATES 6N/ VAT drak ahﬁlfﬁﬁi—bﬁﬂa&iom st obtained ("GWI
Lot 1") by cotransfecting pl 3251 (aH83N) and pl 3251

(bES5/ V57T) to transie %%B@,&mgve expression of the

gonadotropin in ser umf re nmedi um For

| ar ge- s pabductiol @hamlfsiet MRdbRGY 4k htiohoatiar (12- 24
T175 flasks) CHO Dukx cells were seeded at 1.3 x 107

ells/ flask in growth
[0077] Due to the fallure of thesingle o~ and B-subunit single mutants to improve the half-life of
FSH, two of the single a-subunit mutants were combined with three of the single B-subunit in a
transient expression to create six different double mutants including GM-1, which comprises the

o-subunit mutant H83N and the B-subunit mutant E5SN/V57T.
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medi um (MEM a(+), 10% FBS, 1% 1-glutam ne) 18-24 h
prior to transfection. To transfect cells a
wo p@ehzEsan ne 2000/ Opti mem mi x was prepar ed i PCHUE1004/029042
(one part in 17.6) and a separate stock of DNA in
[oo%m%mﬁe@& &uB R RiisRanRh S GO, hz?eré %lg}’cl @kﬁ%% g‘hé’gxpresmble

for each subunit (66 neg in total
five fouere yuimnisutess ararbtzeci fog SretsibHitnty SttlhellftthSHBFdoméd aAhMP produc’uon

t1ons
1%fﬁghu po%1 bﬁ? arrﬁuna mc uﬁ’mgg{i}ﬁ ﬁhwagt W@ﬂﬁ%ﬁ%ﬂgﬁﬁ ip fhg ability to
s/ baglel A1y pz@emdoy if Bido.(43. 8 / £ 1 ask) cel |
(007D BT okl b B iR Rr e SHwere 2150 compared fo
recoPREHFRBL £1 ARSI OB 1*651@1@%( eI ?ﬂuﬁ&?& t‘(ﬁ;alcgl}lg'-:]\'(ﬁis% half-life

transferred to production nedium (S gma
sigmi§igaaply dngher bdn wiRSH dndlapprasdhire that of € TPRESH.
Serono-proprietary formul ati on Si gma CHO PFM C0234) .
Condi ti oned product ' vested 48 h
| ater. EXAMPLE 5 C gg@gﬁm?h%/ﬁéa@%]?m Pr ot ocl ones
[ 0085] Cal ci um phogphBioeiro-t r ampsfdct ijon of CHO DUKX
cell's with H83N i n|DaripsHasm d3 £%3%88) and bES5N V57T
in pClattR (plasm d &18252) |at7g+=a§1 0 of 1:3 was
performed using standefglimetnogpLogEes. Protocl ones
wer e generated 48h posttransfectiom by seeding cells
in selection nmedium (MEM (-), 10%FBS, 4 nmM
[0080]-Tleutaedsekhal Al fe O GOOO ii:ﬂxhﬂ»rﬂsu@,&fon%daﬂngi that9ke M@lé B-subunit mutant

6 wel l After approxi mately
E551\a¥§{'€§§y é’?lgwﬂ%% %J}ﬁéﬁgfa Apdijopllysuprisapaci aﬁreased half-life
of GNTEI oY &t 1Bt Ihd W s BulR mMYEE3NTRH S081RAd {olifiddehsBd g?&ﬁilatlon.

was repeated through escal ating concentrations o

(0.1 MM (192 wells), 0.5 MM 1.0 MM ( 6 wells) over

the course of 6-8 weeksEMAMPEEG ot ocl ones survi vi ng

in 1.0 mVM MIX. [0086]p ones were eval uat ed

for expression by DSL %ﬁﬁgﬁlﬁyﬂ%lgf%g 24h expression
anples from96 well plates (in 1.0 M MI'X and 10%

(0081558 cDRxysro8 siconnd Byeiusils afgethfiSshw o fsustated iftohet®ONR
e T e T ———

mtrocmbeamk N-huletd tehetsdatBn ¢ital ints ele @fand @aslmbm& of FSH. The kaChangeTM
reserve ot ocl ones vvere t hawed a

pr
syserg K SEARS R PRt S B B eI DR B e s S o, The
follow@%pagﬂs o@@ﬁgéﬂ%fe&?de@ %revlﬁle@%elhfrd)&mQ E&W@ﬁﬂcéﬂ él#/&ﬁylﬁ’tfon sites:
4 and 0.74 ng/ M, respectively with speci
productivities of 5 06 and 1.28 pcd, respectively.
Based on these resulabie 2 cfllisonuciggéideshosen for cl oni ng

Subu@p 1O PiREEIRE thersecond ot oromé%vrl T Trotter SEQ ID NO.

o PO TTEeS assaNesCri bedhcdcRyckaiRt8udy O ONes [0087] sgQIpNO.s

o LIm ting E3NUt i oN ClaaddcRgeMBEedciipth | at ed DY 1T noCUT aEOMYNO. 6

8 96| wel | ENat5es W t hgddetcagtgtikatbtpicabe b tigaag@nchtoit@e GVH 1-SEQ ID NO. 7

B _cel | s/ wWeisN, Vs7Bspect tagmbayatgtabtigaaglagphagignedptipimanas  SEQ ID NO. 8

DVEM F12 cont ai ni ngl0% cFBS and 1% L-glutam ne in the
absence of MIX. AUwel |l s were exam ned by
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m croscope and any wells containing multiple cells
were elimnated. [0088] After growi ng approximtely 2
wWoe@ES2098£] | popul ati ons were expanded to 24 wedT/Us2vd4/029042
eventual ly, T25 flasks. Once cells reached 80-100%
The s%gl R bUSINEEmuMAHs W bRl 8¢ ugihd e tA PRSI EBBEN € M rethator
Ing the DSL FSH ELI SA (sanples contained 10%F %
v3.0 mb@yw@gmos Coklsrisquensing Kekiodavedpy @alysss wiflyihg SRIFRISM 310
Geneget egl%ne 24 hr volunetric and specific expression. A
{ial set of each clone was cryopreserved in

[008% aEﬂS%Ncmths BiVEg T 1 MeraFBSe sdi¥tldped inib amicuéfedant ed@ossion
O, CHO Bl-GML-21-98 dem)nséjaat ed voldﬁt ric 51 and

vectop et iGafepiry  7CIPRinggl SR ey pETRORENIP St ARy L2 an

p132§g)_é %Sr’ S}R)% n !Fﬁui:eﬁ Qt{?ﬁ@t ’Thgﬁ@f ﬁlamm%ex%;ésgioz vector (Promefa) had

nonst r at ed I ghest “speci fic productivity,
previpesth; been uplvedednintcha GAEEWV@Y estipatiamescior by pringlthetGATEYAY

Ve 0SS 580, R Bl f

cytorﬂé@ﬁfok/iﬂ@d’lﬁ@ed&td%@}y%x{c%rvnnaﬂestocrégléaie the(ﬁxpweglowva@he inserted
cryopreserved in DVEM F12 cont ai ni n%xd]t % .FBS 040 1ate
gene.[an gHERNAIRFIFEM QfiiEe STSEDVBEC GRS %glggadfeww

polya? AoN8n AR Rndatd 28 &Rl 1hs%ﬁ§@gen‘élt@tenﬁﬁﬂte%sc§ﬁkﬁl&7
passage 6) contained 6.1 mllion cells per vial. A
[6083] i Tk cBTS3™amars ave aimsulyéqued {160 Aol eestaRity gield plasmid p13538, as

showT, el e PROTY Lo A S BrCPE LY A A LB o v

modi TR iENGR 2 1R8k41B8busk Hﬁl%ntvﬁﬁi d fY@thefrxieind @ondrienMntsred upstream of
ocus I nduction say for Xenotropic Mirine Leukem

the 2 Wb iXibs]-PEki enctetiiX@ imkenydef s gagedpeppivay SURENL BTR é‘fﬁnéammg a
sphcef @é%éor) %heéo %%gﬁlt?pnaio ?ua We@n %cﬂ}?ﬁ%ls 5ﬂ19th95(!hol cloning

i onal pressi on t ant
site, I{l%%’il inGE b’ Mﬁ%nﬂﬁt@@té(gﬁﬂl d@megmmragscapotm m@ecﬁm has aaen
described in Exanple 5 in tw 850 cn® roIIero(Egé
describeGivt hottesietafl'by Kettan et/all, e Cel E§@cﬁlﬂf’4‘ §%E bt
medi um (DVMEM F12 + | FCS) conditioned in this run vvas
2600 m. A small quantitgxAfprEi4 of concentrated
cul ture supernatant containing approximtely 0.2 g
GV 1 remains in -80kxmesimgd MetagRBPHpecause a 36 m
al i qguot of the concentrated culture supernatant was

t i r G fi Bt WREy by
o258 g 4 FOPRL el ONanL oot gn v
cotraft@eckiStty BYAMALIES IN Pudipfl B2t (BBHS/FH 7 N auan51Fr$H #Shiept expression of

Preparation [0091] Productio di a o a aazg
the gERHPtyERIN Wéﬁ%gfr%%%%e ‘P’F‘ﬁi“@r gaﬁg@q@ SRRk %fl ?ﬁa?l% %
trans otns(tl?;l ‘795&&5?@1—16@)& cEnewtRkegtked B DB i 105 cdlR/ ﬂ@ﬁ iragrowth

overnight at 4 C, and concentrated %‘F
medlmht(mm h(tw altOi’/oFB&sh"/mbgMamﬂa@éﬁt-é hgwios &ntraishen Tepanstect cells

i Qe AR R L S A, b e o

of DNA in Optimem was also prepared using the formula 33 mcg of DNA for each subunit (66

meg in total) per T175 flask Twenty minutes after combining the Optimem/DNA and
Optimemy/Lipofectamine preparations the DNA/Lipofectamine complexes in Optimem were

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



overni ght versus versus 0.1 MTris, pH 7.4 containing
0.5 MNad, Liters. The dialyzed protein was

wo ewowzoad, 0.22 mmfiltered, and was purifi edPCT/US2004/029042
i mredi ately or stored at -70 Cuntil purified.

37° thk REURGAS AR ¥¥re E’é&jdmp@ﬂgr&m[r&mm Ebyoesydtay p4inpost transfection
mutant GVl was purified by anti ESH_i mrunoaf fi ni

the ceplp wiews tRBSfeTed @mrqgu%@hmaciwﬁélgzlaf%o REM SupBAmSHER B ey
e e e

produetipni thedura tvesl havivededdi8th efris, pH 7.4 containing 0.5 M
NaCl . The di al yzed crude protein was | oaded at one
m /mn. The col um was Wﬁgquentlally with the
five colum vol unmes of 0. rTs, pH 7.4 containing
0.5 M Nad, five colOwhevsiiMa®at B5H100 M ammoni um
bi carbonate, pH 7.6, and the target protein el uted
with 18-20 columm vol unes of 1M NHAOH The fractions
contalnlng the eluted protein were pooled, neutralized
Protoglopes o) acial acetic acid, and concentrated by

[oossgbmeﬁtﬂ DHoksHakedd -tWinkRctAR FUHG DU B delte)ith UEBHG irfDi¢plasmid
nbrane. The retentate was dialyzed in Pierce

#13538hakicBAGiS N/ a3 Al wféattl?u@ﬂqqgud H1622)Mneortiod s1iwag perfapgedyfsing

standa}?@%%{%&éggris% r8t8cr:] ((:néer?t ¢ a egalt tp[())gtq;a%@%sog seeding cells in

selectidf Gle@RSE(MBR MO, UITBJIERS, aﬂﬂMdz(—glﬁ&hﬁhM aDm(GB,O(Dﬂ cells per well in 96 well
Characterization [0093] The apparent recovery

plates s i526 v oy A G BB g Cot O B0y G M 11 into selection
medluﬁqeci Litall dn%% pb B%S/Ir 19{1% eﬁi?ﬁjépﬁttﬁl% F5c26s Wl Bbeated: tﬁoﬁéh é@alﬁx{?g

&i'n " concentration
conceRteB RS MEUXIY. 1 UL OIDZ&(L‘EIH@) 0sMSi. 0 indn(lataleyis) weathe course of 6-8
formul a weight originally estinmted as 35,000 Da from
weekstrigh l\h&lpDPtoquPESgPV@@m&ﬂPrh %HLMtMIKut i on of
5% 094]
[0086]‘2’;}19]\'{_11I é)rrotL)ques wer%i Eedase}él &fﬁ en%%ﬁ“gﬁ%ﬁls%-ﬁtﬁggén% 'ﬁ%lhéﬁ?ﬁj

expresSRAYEAFIESEM 6 V\i‘e(lllﬁlﬂesh(ﬁl i.deMm MIDGEhd 10%NBS). riefpreasibn levels
termni of either the -subunit or /3-subunitof FSH.
rangedpfrerh offghale krev focfet i/l of heaSey PR Bl A BiGFRE g Loclones were

expan&)esdgta%él weﬁ é’ Gz&iesv{,? ’?Seﬂa@[ a‘ﬁh Itheﬁr 35\;191' s@f &%a&?&ﬁ&rgﬁ%&es%ed. The

ta remain consistent wth s ni t
top twp ratéoloneEXANRhEw &l du reppenidedyfor eﬁprMstoanpanﬁSHtlp@@gB? TZpscale.

he gl ycof orm d but the purifi .
G 1- T AR e e R e St UL AT R oh it

apemf%cldu@ﬁgn%%l%and TQ@ p@@%@sp@&%br BAORYBER rSNOWGNMN-21 was
Fi gure 4A shows a 26% i ncréase in relative abundance

choseroﬂor theingesd toqira@seﬁletsh@qndé@mf SiMr LHy prlfeg b9idlesap| dascaiged In
Fxa o%rrs in GHI relative to Gonal -F where they contain
m%l% 8% of the total subunit glycoforns as opposed to
29. 2% of the subunit glycoforns in Gonal-F. The
Clonedi f f erence between Gonal F and GMI MALDI - TOF mass

[0087] ﬁmltmg ddu’uorcl: glro]gljngtw%lgtlnltlaté&y 1nocu%a ing 9% well p%{QSa&,l n6.25, 0.5,1.0,
and 2.0 GM-1-21 cells/well, respectively. The cloning medium was DMEM/F12 containing
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nol ecul ar wei ght distributions of subunit and
het erodi mer seen by silver-stai ned PAGE and western
whb@sneess (Fi gure 4B). [0096] Under the condi t PONESN4/029042
MALDI - TOF nmass spectronetry GWI appears to
10% cpESSE&T BRI ablayhifEhahdbberte bEMIN. &l wels fefdshingred ibp
Figure 4C, in contrast to the ranollom di strl buti on of
microsaepe 28 aan e hpcadiang nalwie dn derereimipied -suggests G |
d B k11 and,
b R e o e
eventuam}t rHZB @éksg Cnbe cgisssiched §0-1008% canifiyhete, vilomatoid pnedwrizviges were

cetermiggl ol fRgeh B Sa eha AR 1R, rf LD LioRs were

expandi 34 T7DHALO® &E‘terﬁﬁmrﬁr Q@Elﬁﬁ&f&@ﬁd&ﬁecsﬁd(e@réseﬁn by three vial set of

bi antennary, fucosyl ated, disialylated o
each chaiie WauEryenrassseed it QQEM{FIW Cﬁ%}ﬁm@’lg;}@o/sﬁ%ﬁgé @E‘HHPPQ and 10%

i fi
DM P o O G T ey W pspesific
productiitPeas. 25 pcd). Iﬂ):oxﬁfasﬂ; BeICeRt J(Cé‘?fé—Zd’r]@@Siemoﬁ)tgatelddh@mghest specific

occupancy (0.095 vs 0, 214) anc of .t.he (a or bO
productiVids g 71mcah@ﬂpl(€é“5tilé %)&gmh‘fg CERPANEIBF the (2 or

[00891%}){0 %16‘?@11 .68 la. éﬁo%#em @1 Z@ﬁ%eﬁeﬁg@ﬂe@m b T17 flasks. At
class and | ower occupancy (0.056 vs O. 071) of
approXllrthelly@O&ﬂ asSuaExANPEEIOB Aiatiyls pEeash cm?)aﬂv?ﬁ crpagpseryed in

o1 2o 0 S T R 89 A

contaifANPR cag8iadh cellapgeidt ahC GRE - Dif-0Chi@s gt b scontameed i mﬁhon cells per
reconbi nantly ex

t .
o S Spese b, ot SEeolf, O W, L
The tesgéf‘ﬁbfuﬁéd PRC VAR oPlén€ @k@dh‘t}b VAP Qi TN O RS bngel TokipWEIG P

pressure rel ease) in 0.025 MTris pH 7.4
testmgcﬁrttxaiedlfm §irp, BusinsietionsssaMongierotropigidugps ke wiTamaKigus,

t QQuUs Ahidehie £04 Salwlth ach
EXtendggg@gl)% el’—‘gsls %F%U%ng F%Hﬁg??%gla!gr :]%I ca}%{eon %1 'n X
passind 80@sts. g at 4C) the rrerrbranes fraction was peI I etted

(60 min x 100,000 x g x 4C) by ultracentrifugation.
The nmenbranes fraction gpended in binding
buffer (0.01 MTris pHE?Q%Mgg'%tjal ning 5 "M Mgd )
protei n concenidaitionnl Egiressedrest Mytadt &8Hor d ( Bi oRad)
protein assay and stored frozen at - 80 C for future

{0090 k@\zr]i ;%sp ﬁ%&geépy%ﬁ@%érog%g%ﬁgﬂgl B,i FSC{R@F? gﬁfxag{ eaﬁt ﬁl o 850

cm roﬁ&%%e'st("(ﬂﬂ 1aE§tW§5 THORBFhe Fradhel- fr@@ﬁ@d’@ctti’mdlrﬂi@hum@MEM -F12
evaluated in wel | gl ates, 100 m/sa

el
+ Ecsassmytlmwﬂﬁ@thlmg vos 8400wy Aot qrantity § @ﬁ@n@nwd culture

supem?'\j/%ﬁl(%Ingf dnﬁr%'_?]p(é{f ?:@E& pm%odrirdﬂp éizr:éllrr]lafnls . E((f(psrtoﬂag@:%tt%BI@eé’ause a

36 ml Mqubt caszsagbnbuft]famrd cahtre gipeehtagt tas icxadcﬂloingkaedl@lww irepafea.
Quantlﬁcauogl VSaos btytl])eSL ggtllvteb %@H%LI&X Blgcgfle ct;)oen‘r\ﬂ/grlsm% I%Ubf?)%%%SFSH



Nonspeci fic binding was determ ned in the presence of

500 nM unl abel ed hCG or FSH. Binding was allowed to
weeowshdsate for 90 mn at 37 C with shaki ng. BITUs2004/029042

assays were termnated by filtration through a | ow

protein binding dur apor eEXmhMahe (M1 1ipore

Mul tiscreen) prein ed in a fer. Filter

wel |'s were washed t gtf%att‘f’?ré*g%s{?% col d bi ndi ng

buffer (BSA-free assay buffer), dried, and punched

out. Bound radioactivity was neasured in an HP Cobra

Samplk Pyepurati@ount er using a pre-programed detection
wi_ndow speci fic for 1231 enission. Data were anal yzed

009U5Pr?f51030%mﬁ@m soupipES RN PR abapesiphandhitapd using 0.22 pm filter
units glga‘n by Bifdaaﬁé Eaégée gpo&éu? &%{:ﬁdw%n;ha@%@o 00291 rﬁu#g and

concdajtaie® &g ultiafifjraios esing Hjtciste: Seuder €handel Q"A‘NBeWc@,dOQi OfRga

in t r tor-transfected CHO
memirgRe, Eg\é gg&%?ﬁé ba@&@&f%%?gm?@ @%fsrs IoHigta ¥ 1S Te SR PesA cprhfiglyzed
overnfffhf VAR JehuS oqu g6 pH eadoRkRERI 005 MBNEONBIX ©dithB. TRDSlyzed

bel ow. Tabl e - I'n vitro function and receptor

PTOtGIEIWﬂQ rergverhdOadt }éﬁ ifidtered sand fwagivii figor iptreddegt¢lpor ftotdd Rt F8HRuntil
purifi 1/1 61.24.5 " 1.90.3x 0 MGW1/2 20.9 2.0 x 10 ' M

'3 0.6x 0 EXAWPLE 10 Stability of Mutant FSH [ 0100]

A three nonth stability study of the stability of GwWI
Immlbioaﬁimtyvli’utryﬁmlnperfor med by n?;ntam ng a sterile

t of GwI t 4 Cf
10092 oot st s Ml st OY 881 B R B (Serobio)

contaidHAY? Ak ahii PSS AEb&Ly REULDS AaNS A 822 #2¥8d 3616m? %égfaéﬁared in
Under the conditions of this study the EC50 of

1.5cmch A Pgre @mekis colpmp. Thpresiglvwes di s9iiboatedigyi Oslt MrTaigepta 44
contzu(;jllltn-lg—Z).eJTs o a2 T'h@gla%&%]%c%g@?ﬁtemﬁ Mﬁ%@@a‘?%ﬁ%w 1 eecglumn was

st abl'e hree nont
washeA(StQunhtlgll}'omth\Alvb vt cHBin [VOLOE} of0.¢ MM &1iS, ghovisottarming 0.5 M NaCl,

A 08 T AT AN TP X R T

with 18%&:@1&%@%&%1 ME@HUE&I Tl%dfricﬁo@s\/@ﬁﬁurﬂﬂg Ql‘éléhﬁédq{ré(tem were
response while GwW le to do so. Moreov

pooled, e ¥ Rethen akac@\ﬁorsﬂq F 3 H‘éd sonerRfEAe ot @Eﬁffwlﬁrﬁtl%wﬂé@mmon
stlrredQ%ﬁrublﬁg ANBEGNY VIR BedBSaY me&%ﬁ%&%ﬁﬁe‘a ih BRk g%fnakeskm

data not shown). [0102] The doses teste
dialysiFitghumg 18 KCMWV €Qpumsiist X6, litdr2 oawdtepgver Q4 ESkis. The dualyzed protein
wassepegi g et ARRER fR Ry i it TR €t Mg TRiRe oigrimatey
onemR5% 2 x 50% and 1 x 100% t he nean nunbers of ovaries

observed per aninmal were 16.3 3.8,

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

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

the MALDI-TOF glycoform distribution of subunits.
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19.1 3.6 and 21.5 3.9, respectively (data not

shown). Fromthe data above 12 11U GWI adm nistered 1
wo2802wav oked t he nean ovul atory response 9. 4PCRUS200¢/629042

per animal (6.8 1.6 ova/animal at 6 U and 14.6 3.6 _ |

[009ay &lchatyiofite padteid4vds Dpnfirifee bg &-@rmainel @ptigs ﬁa@%ir?gl tf\?l N-terminal
- the po lity that | be .nore ectful .o

s DAL Bt SUL R, Do o SREC I O 0o

FSHOfAlﬂlbﬁgHjtﬁ§ idegkith 8gh @ﬁ@le%ﬂah@d&nce‘br&@ﬁlﬁhd E@M’Ie I’Y\Wbﬁfv@ﬂ dhaining

the -subunit COI‘%EI ses the sequence of
could fef bigteaiplelished, BGHaH qon@%iﬁﬁw\i'l@e@of’/h@bs@quge of
SEQ I D NO 4. SEQUENCE LI STI NG <110> Garone, Loui se

Arkinstall, Steven Brond% gam Canpbel | , Robert
Ji ang, Xuliang McKenna ean ‘ILepp Mar k <120> FSH

d ycosyl ati on Mt adﬂoqﬁlﬁﬂgy%ﬁ/ﬁ&am& 00PCQOO <160> 8
<170> Patentln version 3.2 <210> 1 <211> 92 <212> PRT

OOQQZ’} %It&ga/% tﬁenalyccf_ éo%%al lnié%é)rcltgm':;ﬁéﬁ,gﬁslp%l;%ass
speci@metBreas@eyforblea dnr @Ml-] endl@haldF nTEyﬁlaMEipe(ﬁaYanﬁyj@ls Ehesvnd@ Figure
44 s T eeeted s VLR O APy AR IVAFSPHRT ot
hype@lﬂ:o@%te&r REmOBSGIAY B re¥iive '?d @01{-33’4F wiRke BO 5&1&9 3@8% S total

Val Thr Val Met Qy Phe Lys Va%/ Hi s
subuq:[h glycoforms as opposed to 29.2% of the subunit glycoforms i m Gonal F The difference
between Gonal F and GM-1 MALDI-TOF mass spectra is consistent with the shifts in apparent
molecular weight distributions of subunit and heterodimer seen by silver-stained PAGE and
western blotting (Figure 4B).
[0096] Under the conditions of MALDI-TOF mass spectrometry GM-1 appears to preferentially
retain o heterodimer conformation in Figure 4C, in contrast to the random distribution of cc,
af and BB dimers seen Gonal F. This suggests GM-1 dissociates less than Gonal-F under
MALDI-TOF sample preparation conditions and is consistent with attributing the possibility of
higher thermodynamic or kinetic stability to the GM-1 heterodimer. A model of GM-1
glycosylation was calculated as the binomial distribution of random occupancy of six sites by
biantennary, fucosylated, disialylated glycoforms without classes for fully non-glycosylated
subunits and was compared with the observed mass spectra. The results indicate higher than
predicted occupancy (0.021, vs 0.0) of the extreme class («0), lower occupancy (0.095 vs 0.214)
occupancy of the (ol or BO) class, higher (0.516 vs 0.428) occupancy of the (a2 or 1) class,

higher (0.312 vs 0.285) occupancy of the («3 or 32) class and lower occupancy (0.056 vs 0.071)
of the B3 class

o
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65 70 75 80 Ala Cys His Cys Ser Thr Cys Tyr Tyr His
Lys Ser 85 90 <210> 2 <211> 111 <212> PRT <213> Hono

WG 2p50293£400> 2 Asn Ser Cys G u Leu Thr Asn ePdNUS®04/029042
Ala He Gu Lys Gu Qul0 15 Cys Arg Phe Cys e Ser e
Asn Thr Thr Trp Cys Al aEQ&MFEE@S 20 25 30 Tyr Thr
Arg Asp Leu Val Tyr ; Pro Ala Arg Pro Lys e G n
35 40 45 Lys Thr q/éﬂ?HFISPEMILS‘/@f@ﬁH Leu Val Tyr Gu
Thr Val Arg Val Pro 50 55 60 Gy Cys Ala Hs Hs Al a
Asp Ser Leu Tyr Thr Tyr Pro Val Ala Thr 65 70 75 80

In Vu%&ﬂﬁobﬂlﬁu%lﬁl?@w Lys Cys Asp Ser Asp Ser Thr Asp
Qé hr Vval 85 90 95 Ar Leu Gy Pro Ser Tyr :

[0097kdhe eifigacyof CiYU It apg & &%@Wﬁ&é@e@oe@zﬁ@fs@%%% assay.

Large%%%ﬁ%sﬁot?f ?Inl—ﬁg%lﬁgﬁg gﬁ@h Lf%gohﬁ)%rﬁkfly g}égess@&%{ll ?h&p&pt r or human

LH re&pi;orﬁ*reme Gown@yd difhiptedéy n(EragebayvitAsom @Oonm@qmﬁbﬁhen tam@o psi,
follow€§ éyéﬁ)l%grre%ﬁre I%Iease?mp({ &S'K/Iefns pllll gﬁf Qor%g’]inl\g{%t.%%ysuc%ge, 10 mM
MgClz, 1 mM EDTA and one part per thousand Sigma Protease Inhibitor cocktail (p8350).
Following preliminary clarification (10 min x 1000 x g at 4°C) the membranes fraction was
pelletted (60 min x 100,000 x g x 4°C) by ultracentrifugation. The membranes fraction was
resuspended in binding buffer (0.01 M Tris pH 7.4 containing 5 mM MgCl,), protein
concentration estimated by Bradford (BioRad) protein assay and stored frozen at —-80°C for
future use. Typically 15 pg of membrane protein appropriately bearing FSHR or LHR was
analyzed, per well, in competition assays. A

[0098] Radioligand binding was evaluated in 96 well plates, 100 pl /sample well. The assay
buffer was 0.01 M Tris pH 7.4 containing 5 mM MgCl, and 0.1% BSA and 0.3 oM 1. hCG (for
LHR) or 0.4 nM 'I-FSH (for FSHR). Competing GM-1 was diluted with assay buffer and
mixed with radiolabelled ligand prior to the addition of receptor-bearing membranes.
Nonspecific binding was determined in the presence of 500 nM unlabeled hCG or FSH. Binding
was allowed to equilibrate for 90 min at 37° C with shaking. Binding assays were terminated by
filtration through a low protein binding durapore membrane (Millipore Multiscreen) pre-
incubated in assay buffer. Filter wells were washed three times with ice cold binding buffer
(BSA-free assay buffer), dried, and punched out. Bound radioactivity was measured in an HP
Cobra II gamma counter using a pre-programmed detection window specific for '°I emission.

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

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

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

o]
(W]



Phe Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys Lys
Thr Met Leu 35 40 45 Val @ n Lys Asn Val Thr Ser Gu
w®e0050m93Lys Cys Val Ala Lys Ser 50 55 60 Tyr PSHUS$2004/029042

Val Thr Val Met Gy Gy Phe Lys Val Gu Asn H's Thr 65
descried £50v80IT8e @@s@@1ﬁﬁcﬁfonﬁbﬂa RyiStwhbMibts BY Eachil&dlpYSteid8d cohnpiled in

90 210 11 1 PRT ificial <223> beta subunit nutant
TablhBgW/57T <400> 4 Asn Ser Cys G u Leu Thr Asn lie Thr

lie Ala lie Qu Lys Gu Gu 10 15 Cys Arg Phe Cys lie

Ser lie Asn Thr Thr Trp Cys Ala Ay Tyr Cys 20 25 30

Tyr Thbldd 95A8P0 E8MHMPAnd I¥deploy 5indiiR cREQCHHiRicAbOGRI-0
Lys lie G p 35 40 45 |ys Thr Cys Thr Phe lys Asn Leu

Thr Tyr G IPWF@&M&LA ?%ﬁfsﬂ o, SOEE Cys Al a
Hs Hs A MK Ser L RV LIRS 0TW A5 Th 65
70 75 80 QG-AYEA H-s— *@fﬁ&ﬂ?ﬁw At 0E0g p Ser

Thr Asp Cys Thr Val 85 90 95 Arg Gly Leu Gly Pro Ser

Tyr Cys Ser Phe Gy G }gghgl%ﬁ; ¢ u 100 105 110 <210>
5 <211> 26 <212> DNA <;k1 > |%| cial <220>
Stability of Mutant FSH

[0100] A three month stability study of the stability of GM-1 bioactivity was performed by
ms=intaining a sterile aliquot of GM-1 at 4° C for three monts. The GM-1 in that aliquot was
sampled and tested in the FSHR cAMP assay at times zero, seven days, 32 days and 91 days.
Under the conditions of this study the EC50 of GM-1 changed less than two fold during 91 days
storage at 4° C. These data indicate the bioactivity of GM-1 stored at 4° C is stable for up to

three months.

EXAMPLE 11
Activity of Mutant FSH

[0101] Figure 5 shows the performance of GM-1 in the immature rat two-day ovulation
induction model. Administered as a single dose, recombinant hFSH failed to evoke an ovulatory
response while GM-1 was able to do so. Moreover, performance of GM-1 in the standard Steel-
man Pohley ovarian weight gain assay was comparable to that of Gonal-F (data not shown).
[0102] The doses tested in Figure 5 correspond to 6, 12 and 24 JU FSH. When FSH-CTP
(Organon 36286) was tested in this model at the single dose, 10 IU, with three dose regimens (4x
25%, 2 x 50% and 1 x 100%) the mean numbers of ovaries observed per animal were 16.3 £ 3.8,
19.1 £ 3.6 and 21.5 & 3.9, respectively (data not shown). From the data above 12 IU GM-1
administered 1 x 100% evoked the mean ovulatory response 9.4 + 2.1 ova per animal (6.8 £ 1.6
ova/animal at 6 IU and 14.6 +3.6 ova /animal at 24 IU). The data are consistent with the

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

manipulation of the dosing regimen.
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