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“Uni ver s t'ﬁﬁe bi6dia5ih WekSsusPeRaRGh @i of 2 Imaﬁmso.maﬁtdo(bndupwatammg e@wsnat ant

nmedi UMopyntid8H! mdnbdidnelr iR RbIIAAE Mord MRbnWd% Bindiig JP theBRfI08y & thé adtiliated resin.
fracti GRékrnfaforbsii dbihined ¥ad Mdryd atarpopni um sul phate fol l owed by ionic
r ever se- pingdliowify BAmpOOriRBkatesantiwbiplfficgion stbpsl df tratnhettiod anlis GHveritiyrs assappilae
mondtl enemnifdal Bd)i.opthe aiticecitigregent ialPergbnalf 8&6rb4 and purified as descri bed
above hadt ik lvederstdot dhat wigjle HME isfthecprbferead startiBf material)in the divernition pracess, yhe lattet is| ess
- -t han 9@ko epplicdblasts lesé puried melgtiaidsich as posty@edopadsalafifie cancentratemanddhe like3Gepdx 108
- L. nol e'resulis rawyackseh pb;aingd using as starting material a urinary concentrate containing as low as 1 LU. FSH
per mg.

Other aspects and advantages of the invention will become apparent after consideration of the following
examples, which are not intended to be limiting.
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9 26 ' Anti gen % cross reaction FSH
100 HCG _ 1 HCG beta subunit 1 30
SLH - 1 TSH 1 e) binding capacity
“fo.FSH in solution: about 1,000 G\'I:Bszlgélgiaper McAb. FSH-specific
ernocI onal antibodies are chem cally bound to Sephar ose 4B by
=i Vi Nyt SEdaMPOB®: FRGERMIG-of higig plrfied liafrethqbuemgcr i bed by J. Porath in Met hods
“l.n- Enzynol ogy. 34, pages 13-30, 1974. In a typical exanple, 1 litre of

'; _ Sephar osgt gép: Warburiepuificationain aati PEH Merb-DMSeRephdrasbt er first with 5 litres of

' fr\eshl'y distilled water and then wwth 5 litres of 1 Msodi um car bonate, pH
+11.~ The waBMEdvabessH as gatingydderislispended in 1 litre of M sodi um car bonat e
(pH 11) . 20@nunpresht anfi-REHNMpabrRViStRopherane mes aaifibtetedrin S MeT rigoHER 03N tNaR brifer
“StiTri ngpH=MfeatAdGct i on was conpleted in 70 nminutes at room tenperature and

. .then.st opp@'?? epumpewasslogsied it aa?éléﬂ"'fyl ‘?SHU (ffs"'l(“'fﬁ) Fkﬂesimﬁ!i"q 1 30p90% ?f) s 19e FSH

Gt vat MA@ EMIcYas suspended ih 1 I g b| c aﬁi (pH
9.:0) -¥ont af 'Pﬁ 'P?Q""Za"&f’ waeé%?'?teq:‘g H‘B‘H @W}?I bu ?{t“f’ﬂgrlfy "€ t han

- 90% bi
Obt ai :‘lgd &g%gln :tt ﬁ%un&%& Eglitl{ ?ﬂ sollu%ﬁ'l qr ESArﬂmonIa
pur| f ' Cal' Qﬁcsacd%ﬁ%' &l&tu&?ﬁvs@%aﬁlﬁ dtianrPﬂmaf cial

_ pp r kb%ﬁeeagfﬁiéb%an& EbnEé?xErﬂ@J‘t@a (shRhyi vefiinfeno. It is understood

- that s he preferred starting material in the invention process,

" the Iatt@,asteg ﬁdv&ge@aggmm_@bl e to less purified materials such as _
“post- menopausal urine concentrates and the like. Good results have been
_obt ai ned uShen@sutant Soiatidn] Adjusteetae pHab.6awasr lbadad yn @otie aeversed ehase rolemmifng Pals | ow
.as J bo. WatbrS)Hviich e rprevigushObdee reqeitiqpatet sithaes Wcmamvniagemetath pHITS.6i huifernatireom wi | |
.beconme dppewrawe. after consideration of the follow ng exanples, which are
“not_ i nt endEldw rate Was 109 mi/min agd the Gluge was rEenii@ehat 28BM1. EXAVPLE 1 Prepar ation of
"higly puri ThecdPLGr puiligetionpess| canipr pubemploying SPiep 50 mﬂ?ﬁﬁr(\”?‘?@h?q“tﬁ’ﬁe%‘f’fthalm i
FSH Ve Abdefogtar ad g1peaparat °@'ad'°"t9Pﬂ\mt%as used 25 starting naterial nor esin
“ant - PSH NBEBG'EWSa@é?JHQT“bB‘@fM'"% b gain 'SPP'°B3"P|<‘:\° o g% uﬁwao
buff er: b‘l?p'!?s%lf'a&t"’ﬂs wel’ﬁéhee quantity of LU F

(RA) co; Hiﬂ' P"‘g% &3-"9095° fby '%ﬁ %"l erF‘?ﬁ‘%q d4°ng 09 3000 F UB The
~ non-retal®f POPURL were el uted with the equilibrating buffer unt|I t he
........ se of 02. The absorbed uFSH was eluted fromthe
IrrmJ_ E)s\ME h&%ﬁﬁ}{aammr??ggggl?utlon at 4* C. Ammoni a el uates

T jESpOndh—ﬁgy hfgﬂy Afda Grinbry "BSH rpF&Sarhtm%@%ngﬁ( Qhvéhidn Weds CsubfB&tbE o - sbvari PH
=ad] Ubi hglé?ca bidlogiSal 2RP nfholBEAHP tobts h orddr t6 hctfievdits BshHied) ciatadiiadtionaet | C
-aci 0 - anGndidhfdSelow] eR oM tebts Wafel bkt &t incomParBeR Wi a -highly (RPARA pRitéey FSH
nbﬁsanﬁe&raﬁbn ob&uﬁ@@ccaamg @b srodvaae tésaiied bélew.a smal | vol ume. ; 2nd Step:
everse phghge ithén ditkRary @stict MPG), LOby-froduit, resutjing Stomdexiractipri-of the 61umaasﬁr¢vdaded
on-a. Cl&drmmrmdswmsanm@hﬂml( Pre Pak 20 Waters) which had previously
béen equi | Thy groe@durecdnkistdd ihe\biming stepsn acet ate pH= 5.6 buffer at room
terrper at urie Preliminary purification of crude HPG by extraction with 40% sthanol containing 6% ammonium
acetate pH 5.6 and precipitation of supernatant with 96% cold ethanol.
2) Further purification of HPG by ion exchange chromatography on DEAE celiulose, using 0.15 M sodium
acetate pH 7 as eluent, followed by precipitation with 96% cold ethanol.
3) Further purification of FSH fraction by gel filtration on Sephadex G-100, using 0.05 M ammonlum
bicarbonate as buffer.
4) Last step of FSH purification by ion exchange chromatography on SP Sephadex C 50. Highly purified
pituitary FSH was eluted with 0.1 M phosphate buffer pH 6.2 and lyophilized.

The pituitary FSH in-vivo biological specific activity (Steelman-Pohley test; 1.U. of 2nd IRP-HMG) was
" determined to be 4770 LU. FSH/mg of Iyophilized powder using the methodology described below under
" “Biological Assay".

" The characterization tests performed were as follows:’

. LH contamination

. This test was carried out by means of a specific radioimmunoassay for LH using an LH standard
calibrated against the 2nd IRP-HMG and 'ZI-LH as the tracer, both contained in the LH ter KIT (code
10204) currently marketed by the company Biodata . As antiserum, a sheep anti-HCG antiserum prepared
by the Applicant was used having 100% cross-reactivity to LH and less than 0.1% to FSH.




sswRl.ow-rate was 100 ml/min and the eluate was nonitored at 280 nm The HPLC -
. purification was carried out enploying a Prep 500 A apparatus (Waters)
iinequi.pped with WV detector and EE‘PO Jftgye gradient generator 26 :
© "Biologically active highly. puritied urinary FSH was eluted by a gradient of
© i.sopropanol up to 50% of the nobile phase. Fractions were checked by

_':-'__anal yti Ccahe FECpa0sHuRRl 45 perhifle GiaBditiurers QhstGdlibns\Rs foldWal a6l obtdin CisSa irdsuieine on

--under . . yélécknid) L coftBmifation th thdighiyt fuBfiediQrindry BSH pragardtibrogrearaairial adcyramios witzthal. | 3-
. - EXANPLExatipleGhar act eri zati on of the FSH The highly purified urinary FSH

. prepar at iTag alidve telaits pre@eNfirmedusing kinore svasitive asspe caletiDELEIASdivsociation - enhanced

. “Chend clapthaniie dladro inimupbasspyLmirkeiaucbyi LkPalthaned.cal tests in order to achieve its
.. .conpl ete characterization. As indicated below, nost of the tests were
' “carri e8D®uPAGE conparison with a highly purified pituitary FSH 36

i Tpreparation obtained according to t he procedure descri bed beI

human pi tSiabwsl °HS{R"P'3€‘E '“gﬂﬁ()éas 9?1 ‘Bﬁﬁjé?duf' ’Eﬂ"f"?"i;‘ E’"@ﬁ of
stthe "HUBY HGW ro ‘Fé?% 1% : |§ ddur e -
. consi st "gt"Y‘PépF Phaniple d’u? ot |5° &U8e HPG
by ext L8, 4996, 5hhaogl, th kil 56 AT Ui B -
EE? 4 f%%%g;ysi I;Eh&%gdnad\ggﬁr:&rp tgﬁg%@rp%e &g‘?eg‘r1 usi ng
P d ®
0,18 “/E&qﬁw%&%mﬁenﬁﬁ Y e AR A pltatlon W th 96%

‘COl d--et hadpdn ha)uFEHraﬁd“@lfsmﬁédafah&ﬁttﬁd)ﬁalmardg%d fyﬁu@& loPiRe Blycproheirisiis folmfdton on
. .Sephadms shmel Mdloculis® Waigiht Of Biprodma Ty 20/000TDAXoNsR WHlEN T8 it MSacturdahedr with4lse litoratdrp Last
. . Step Ofatk Db Rlihd KnbwrilbeheNToubdt theldlycoprotbinglig SDS h PAGE togvalup lisya Ite dsitesBapleadex C
_-_50 2l ghly purified pituitary FSH was el uted with 0.1 M phosphate buffer pH
6.7 andizé wa/psibd éhraditogfEbley pi t ui tary FSH i n-vivo biol ogi cal specific activity
“ (Steel man-Pohley test; |.U. of 2nd IRP-HM® was deternmined to be 4770 I.U.
'""'.""FSI—I/ mg ofAnilysep i bOthzfmdFﬁi‘bwdéleﬁ%llw rerfermas oo A9 6 @900 eqlyrandey WKB|using Bk der
. " Bj ol oM rhasphats duffer pHEG + 0.2 MNaClas Shecpluerlr Fiow el Mimingte ged 1oadings welRenade s
ol 1268t the wavelenott 2etbReneIpeterhi s t est was_ carried out by specific
- radl oi - mmiieeits '"F*‘tS'FteﬂI‘P l'f!?P"ﬁ pich_ghow ?Fél‘fﬂ'ar"&e"b?ﬁaﬁ%]fq' Pt g”a’d |F|1|:§'E' 'P‘ﬁe 2nd
- | RP- H\vesbstapfialy-tho same refantion, times, }fc PN IR MRBE BPRTERSYh the LH ter KIT (code
-.710204) cqrrentllx mar keted by the conpany Biodata (R). As antiserum a sheep
; 'a-i-antl-Hm&%m prepared by the Applicant was used havi ng 100%

oG os8-r €3 rafe&}o;o)éusglg vJa/E1 M olufa S50l H\ﬁir]aygr [;Q mﬁrge_'gel ZAnpholl,'r:éD #I&("B %ﬁ ré]’lﬁg Bl The
IA Procedly i) a.c (Wi suiphésai.cv dokhi Qifiod ih o r%ﬁﬂgtam obt ai n
...as a_ I aagmieno detectabl e LH contam nation 1 n the highly purified urinary
" FSH pr epaqeaiits 4 b%%affsﬁdanu MpdFSRQFSMRERodh IFlhuls HowHion 8B IsRow theTibR1eaihe® péint
‘T'esyht maBre CAS QA b NEB6h Hérh N Agud) MRS risry t dnkd EpitditaBAFSHsA bowUseldirki Flafds but
© (di ssogbnisteN ditfererd Patdaetin Gartidufa) tearhdirtiBantid ofGifitary PSFUIANS aisBiaty Jangieiowet theol 4.8y
". LKB- Phahéredsipiuitap[PSH-shdwA@is ridiraiiendedt adigbartpHogigar esi s in SDS was perf or ned,
_under redmsi g deprdstiaiestisat udmryl Ands Yityitary \FEStis \dre nbtdidertical gedlecpbs ands tet the
accor didifgreitoes tokide firesidul theie catmbydrath wdetisy, iLnebimttei pritein INitties themSaps. pages 680 -
685491970) Staining was performed with Coonassle Brilliant Blue R 250

0. 25% Biglogicgtsssayret hanol 1 75% acetic acid solution. Both the hpuFSH
preparation accordin to the I nvention and the hi ghl y ur|f|ed Ei tuitary

- FSH pr eég!pa-'g; B |pq4 : gl 23 fanp F(%i ouse Stan ard cali b agains to
thi S t the 2nd Intematlonala%(tai‘t_:grencer‘l a%g;[;:}:atuo:ergf LI&G fol ay Thls assay is accepted by all major

Pharmacopoeias and Health Authorities for the determmatlon of the International Units (1.U.) of FSH
biological activity.
The hpuFSH preparation obtained according to the Example above was determined to have a specific
activity of 6200 LU. of FSH per mg of lyophilized powder, i.e., the highest specific activity ever described
56 for an FSH urinary preparation.

Determination of the Amino Acid sequence

-a) uFSH Subunit Separation
65 The separation of the uFSH subunits is performed using a Waters HPLC system equipped with a column
: Aquapore RP-300, 200 x 4.6 mm, 7 um, (Brownlee Labs).
The eluents are A = 0.1% TFA (Trifluoroacetic acid, HPLG grade, Pierce), B = 0.055% TFA in
Acstonitrile. The flow rate is 1 ml/min at 35° C and the initial condition is 15% B.
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| 6 where the bands of both the urinary and pituitary FSH preparations (uFSH.._'..\.....:.

7 and pFSH, respectively) are shown toget her with the nol ecul ar wei ght

. .markers (MW). In both the uFS gali%—({aﬁreparatlons the main |arge band
+typi-cal of the glycoproteins is oun e sanme nol ecul ar wei ght .of

5-i'_approxi mat el y 20,000 Daltons, which is also in accordance with the-

L terat ur ehélgrhdient Faistd % Ble20dmpWN behavi our of the glycoproteins in SDS -
PAGE, t hi Shy/aV dstedtd istsel dtd sm.overesti mated. 20 Si ze excl usion

.. chr onmat ogus@hy inARdtiya afs 20 mbiak & sdiud-G5imgnd of ppIFSBHina@ISe: TRAMS bjectad! on a TSK G - |

L. 2000 SW c @lsinctibation i KA sohitiorgs Bot bedebsahyosphat e buffer pH 6.8 + 0.2 M NaCl as

‘-t he ebuentrhe promarativeasop@ation isl periormed esingrtb samadolvrys were nade : 26 at the
+wavel engt oo re@BFomia aehiavedhydniedleg &b g ofitrchuimian u EBH fatstint A33Fdigeaved 2 which - -
. -shows si nijl & befter. Fragtionk srefoglected manusitSpdzdied E@smsm £ 18pesdiee spricprttetoy Subusitss ae

: retent i on aejdipsajved imwater. anplized by 'ﬂcrﬂ‘%ﬁt’@%a‘ $pectively). |soel ectrofocusing

i 30 | soel edhe byt euhuniis oliad aftes phauitP-Synip a?)ﬁ 'S’% ?‘?‘ﬂ‘ ﬁhq algha subypit Pules 1AM Yel

Anph®l i n&han 11, 5cy TCA 3 506
(I b S el S R S e e
_Kit; Resulf z] 8y |
- 'a: SO Sﬁzu deggr?d&% §n9eﬂ%h&tof§.§u E:BEéSubAuﬁxts‘:;ﬁ ge seen fromthe "o
- figurg clidn! d? #HeYs su@dﬁf%s %Yle §Waﬁ%‘b%ﬁ@he@ﬁ%ﬁgbg1%@m)\ el Y

di ffer ent chaidife ol pH@SW@Qh‘a@ "'ﬂusm e T ERhibhBRN Gl Urinary FSH are'at a pH

r ange Iovx@hstfaan,oéf&cyggeo@aﬁldmgo%ﬁtary FSH shows the mai n bands.at ~a hi gher -
' pH range. sdflirk iddGdebtatd QA 'oddra TS 18 en tidedad Hhe asabtioR intitidrd adyleft-fpirig far3e miDt

- identical inmé esril es and that the differences reside at least in their

" determne

.~ car bokydr abetopeie@dactih, 1% hertaptoethanot dne TPA Bledided. noi et i es thensel ves. 40
: 'Bi 0l 0gi calThassboxymétiyldiet-bubumity iarecpulified | by HRLE| Traecheitas¢arbpxymisthiyatel Skbuniiés poedyt ed
.. by the St edibimin wBlehsodiet thetfihal del¢ Braditedew.nol - ogy 53, pages 604 - 616, 1953)
.usi.ng as tchBeduetibe masidylethyigtion and:rypain digation-#f thecbelrsubitir d cal i br at ed agai nst 4s .
. the.2nd | rﬁlemnl%ﬂ'ﬁlbeﬁéﬂ‘é’ﬂ'éﬁﬂ@fﬂﬁd@ﬁé?s&ﬂbeéﬁ‘ RefNt pras PW"M%%@W"‘W#@ fa‘ssay '
..is ac®ept éd‘fsdythalf?'b r macopoei as_and Health Adt horities fo
. det erni nat%'dpd Effbefakﬁé'b‘fnﬁtoérmfé’f PaMrs. % EOTA M p'B|8(§I207 g thh"ﬁ'?,’?'M| ty.
. The hquS@%g‘éﬁgP‘ﬁﬁ?“B ?Po?eﬁ?'ﬁ'éﬁi SPAMg 4 i @@% P@‘"&‘B&g'é“‘\ﬂlas S

Yo Qli8208eken) SauitBlateli oith B5% 7. OF
il ico nga 2%* X;?sd ?39 8&, Ed '.L § 1&% SRR SO
Cl sequence a)
e uFS subunits |s :

% ]Iyoph|I|z
for aff Fs n-epP%ea u'.tQ

'._'uFSH Subur;g re She beta subB&nit: e ar atlon of t

.-perforned {5 b,mayuam oe\se& sublnit g %v.arsﬁ,rau@rﬁu bP RBCL Whstdissaved ™ HANHASERDPN

- ~RP-300,  2GHe hyeflinivabBaded 1o 48 solulfénCA kB Pedsith Sas cahid ofd s fis &3+ & = 3o TEA
£ (Trif pguor aaé BYiie radtiosk werd bidnigl ByOMRLCRisRE @) samB procdlufdSidiiolsty \désbribea,aixedpt fof 1 | €.
- The fl ow riRtgRadient flom % 66 55%ih 30y thEuRaetedtbreset iz avh. condition is 15% B. 8

‘EP 0 322 488 trigstic Thagtioty walé edtjuericed manb sHifiovyirepoRéll i the sddoencldly oflthb @atiunits (tfs Set -

. -at 229 nmpoibisayal |y in anal ytical runs 20 ntl of a solution 0.5 ng/m of
" "hpuFSH andi) SedvbocihbAf the alphajselaniéd. Prei ncubation in TFA solution is not
- necessar y Seral seqlipnging rusp areapiformedising ripbd syhuriitscarhexyimsthirietdd alpharybuniicor intageal
. col um. highly purified human uFSH usually loading 5 nmoles or less into the protein sequencer (470 A, Applied
Biosystem) and using the standard 03RPTH program delivered by Applied Biosystem or a special
program where cycles which cleave a Pro or a Gly are substituted by the special cycle 03CPRO.
The first 45 residues starting from NHz terminal of the molecule were identified and the results confirm
45 the amino acid sequence known from the literature (J. Biol. Chem. 250, 6735 (1975).
The Asn at position 52 and at position 78 referring to the known sequence starting with Ala are the amino
acids where glycosylation occurs.
At the NH terminal is always present an heterogenseity and is always the same. in all samples
sequenced. The complete molecule (i.e. starting with Ala) is present in 85% of the chains, the molecule
50 missing the first two amino acids (i.e. starting with Asp) Is present in 5%, the molecule missing the first
three amino acids (i.e. starting with Val) is present in 30%.




" Good resolution is achieved by injecting 0.5 ng of hp human u FSH (batch n

;’"'_032). dissolved in A buffer. Fractions are collected manually and dried down

“.Zusi'ng a Speed Vac concentrator. EF%JQ#W fre dissolved in water, analized
: by HPLC and stored at -20 * C Subunit is eluted after about 10.5
= n- as a broad peak, the al pha subunit elutes at 15 mn as a 10 sharp.
~.peak. The recognition of each peak as beta and al pha subunit respectively

'-i's acconplished by a specific RIA Usual |y the recovesy of the beta subunit

+-1s around 50% t ha,sybuni t_.rec very n th ary I's nore than 90%
i-..b)>Reducti on andggﬁ gx atAth% %Pph‘z i ﬁr@ta'subunl ts. 16 S
... Reduction of the S#bafi t:haismpar at ed as deSSpl bwali nGRai nt..a), is performed:
Siin 0.5 Tri s, D ni dine HCI pH 8.5 at 37 - C usi ng DIT. -
idithiothrei toI g/ggr §§) cw:. - fold nolar excess %ver aé‘yst'e'l'n' content.. - . el
: "'Sodi um i odoacet auetezogensuaw ®feralph® $wbunhéh.added to the reaction '
‘mxture and left lying for 30 min in the dark. 20 To stop the reaction

.j.'-'-_'_i_l% rf%rca toet hanol and TEA is added. The car boxymet hyl at ed subunits are

Lpurifi Lﬁ!‘L ng of °‘Bé‘fh3"'t: b b |
. \F,)V;{ Ierl go ? clrfq rHa a (gf( Igg m casr ullgtbla'tesd @e?aoruh%\yt? O*t%% ein

: % ation
- and ”y a qu "ﬁ& gw s@ﬁ&r "" i sti'nﬁyq,smstna Sl

- 5ePak at .% r% rehfayrABen. B8 yswa Tﬁa 5uﬁ§ odk thaC. am@esrﬁa \dfnfaof OF 26
2 hrs '”ac d HR¥AHE Solb@Ng antin 01a subunit 0.5 of 0.5M Tris,

D 0 1% EDTA, guanl dine HCl pH 8 . D| t hi ot hr ei toI The

~ Pyri dyl ethyl ati on was performed add| ng 02 m of 4 ]}’6 nyl pyridine to the
. previous solution. The reaction takes 2 hrs at room erature. Finally,
. theapeaction MR feF faits | GHUcHeBnTBIaASE e rmﬁ-’geﬂ(ﬂxbﬂ) Idguilibrated
With-0. 1% TFA. 30 The cartridge was washeg with 0.1% TFA and the beta :

ubuni.t. pyri dgﬂet hyl at ed V\%g eluted with 40% Acetonitrile, 0.1 % TFA. The -
el uted fracti Gy \’mclﬁﬁdAEErPPFe@Ylﬁ/ e Ges H‘%VP-SBSI y reported

v HPLC di | % H H 8. The t dded to th
Lt ion an R S b Ceh Ba By e ey i R arE5a8RE 00 MThe

d i bed, dj h
etastor, st St JEE YT HEECASR: PEOTAIA ek Kh8 AR RCBT (e same

ey 3Peported for tH® sequencing of the subunl ts (cf. point efP. d)
“Sequenci ng of IE!@E i 0 h SEfU UR car € performad'
usi ng al pha subunlﬁpg%g@yﬁe?ﬂél a‘?ed a\ﬁg#?usubunleitvf or Pn?ggr al highly o
purified human uFSH usual ly | oading 5 nnol es or Iess7‘? nto the protein o
sequgncer (47%AA PA?T)'V@II ﬁt@smyecysamausam i slangapds@3RPTH program -
i.-delivered by Applied Biosystemor a special epo(gogram where cycl es which
i..cleave a Pro or a Gy are substituted by th peci al cycle 03CPRO. The
. first 45 resi diess BtmrThngTir obrbHYalle Alianath ofGimecy®| BL g eywer e
iidentified and the results confirm46 the am no acid sequence known from

at p05|t|on 78 referring to the known sequence starting with Ala are the
;__.a:m no aci ds where glycosyl ation occ . At the NH2 term nal is always
vupresent an heterogeneity and is always the sane. in all sanples sequenced.

' “The conpl ete nBL¥cLYE QY Asp Ser RS Ser AThy AsppCyseithi wW&b% of t he

+ -chaifis, the nol ecul e 60 yagsing the first two amno acids (i.e. starting
Lwith Asp) IS p ese in 5% the nolecule mssing the first three am no
acids (i.e. Fgl ﬁé; YonilEh By Fro p?%%e'ﬁyfl fysoSere®Phe Gly Glu

5 Met Lys Glu

The Asn at position 7 and 24 referring to the above sequence starting with Asn at position 1 are the
o . amino acids where glycosuatlon oceurs.
. 88 At the NH, terminal of beta subunit is always present an heterogeneity and is always the same in all
' samples sequenced. The complete molecule (i.e. starting with Asn) is present in 35% of the chains, the
molecule missing the first amino acids (i.e. starting with Ser) is present in 15%, the molecule missing the
first two amino acids (j.e. starting with Cys) is present in 50%.

10

for the beta subunlt The pyridyl et Bpl ated beta subunit previousiy purified . -

tryptic fracti ons were puri40ed by HPLC usi ng t he sane procedure previously

cothesiterature (J. Biol. Chem 250, 6735 (1975). The Asn at position 52 and .



ER0322438 1 1 5 65% of chains Ala Pro Asp
Val dn : 6 5% of chai ns ' Asp
Val dn 30% of chains Val - dn

Het er ogenei ty of al pha subunit .gpl§32d gd8mtienci ng of the beta subunit
Several sequencing runs were performed using beta subunit,

car boxynet hyl ated beta subunits, integral highly purified human u-FSH and
tryptic peptides from pyridylet hyI ated beta subunit. The sanples were

| oaded into the protein sequencer (470 A, Applied Biosyste® using the
standard 6s 838Pbt wing dehper e Am:il. ed Sys The results
show t hat that éi%fblhazgn' s 111 ani %oelaz;m ds iIiongag'%‘d hz'?mt he Yol | owi ng
am o acid sequ Sgr, S&Y¥ys Glw Led®Mhre ssn [l e Thr
Ile Ala Ile 20 E0& lofs cllaisu Cys Arg Phe Cysydl e @k || getsn 30, 26 Thr

;2[) ;;g Altg_ %Qagreéelgég %é gﬁaTg{ibAI‘n Asp .... ...... 5610 Leu Val Tyr Lys

60 Jys Thr Cys Thr Phe Lys G u Leu Val Tyr Qu Thr 70 36 ' Val
Arg Val Pro Ay Cys Ala H's H's Ala Asp Ser 80 Leu Tyr Thr Tyr Pro Val Al a
Thr G pxaMesE bl Fhafsseutibal Brofarktods Lys Cys Asp Ser Asp .Ser Thr Asp Cys Thr Val
100 Arg @y LCeu Ay Pro Ser Tyr Cys Ser Phe Ay Gu 110 60 Met
Lys G u Tieepréibtiontof praaimdcbuiital dosagel ford prepdrations cogtaining huFSHinbiained inacondance

St arst iwit) this tidvertion i hotpmesticblartyndifficultr Sinteh the aaubsiance: crialitaingtits rhiolagicplcastyity afteron
occur SyopBiBzation, s is the pidfafted tormfoninlectaifle prepasationsounit i s al ways present an

het er ogefisi lygehiipatl hipyFSH-canipining weepsram ig rﬁcmsptu%ﬁm%ehvg'@a@a{e@ae ang¥oe °@8"rrp| ete
nol ecavigablej dilgentsde yieldjan iniagjablp soldiqy. present in 35% of the ch

mol ecul es‘i’ﬁ‘%g’F ntsHBay be §‘t‘ta%{¥ri”?P8 '&d’?E%P"F’PS ion Bt Part § aé’ ’?’“g sent
n 5 ST Tt e bl g, A 'e;‘f" wth

3y
) Ip(Pge expenments carne out accortl?mg tc?’ %he éés%ntB ﬂiventlon, factose has been used as the
excipient for the injectable preparations.
In preparing injectable formulations, pH is optionally adjusted via the addition of conventional acidic or

25 basic substances. Acidic substances include acetic acid and the like. Basic substances include sodium

hydroxide and the like. Mixtures can be employed.
The use of one or more stabilizers, e.g. albumin and the like, is contemplated.
A typical example of pharmaceutical production for the manufacturing of a batch of 20,000 ampoules
each containing 75 L.U. FSH is as follows.

30 The calculated (in units of biological activity) amount of the lyophilized FSH bulk powder is dissolved in
700 mi of cold apyrogenic water for injection. If necessary, pH.is readjusted to a value between 6.2 and 6.8
by using either acetic acid or sodium hydroxide, as the case may be. The solution is then sterile filtered
through a 0.2 micron pores filter. '

+200 grams of lactose are dissolved in 2 litres of apyrogenic water for injection, sterile filtered as above

35 and added to the FSH solution.

Apyrogenic water for injection is added to reach a final volume of 15 litres, the solution is dispensed
into ampoules (0.75 ml each) and lyophilized in a sterile lyophilizator.

Ampoules are obtained which contain each 75 L.U. FSH and 10 mg lactose.

In a preferred embodiment the ampoules may contain 150 L.U. FSH.

40 According to a further example of pharmaceutical preparation, ampoules have been prepared which
also contain 1 mg of human albumin as stabilizer in addition to the excipient lactose.

Although this invention has been illustrated with specific examples, it is understood that variations may
be made without departing from the spirit and scope of the invention.

45 Claims

1. A protein comprising an o~ and g-subunit, wherein the a-subunit is a gonadotropin o-subunit and the B
-subunit has the following amino acid sequence:

60

55
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1 - 5 3 5% of chains Asn Ser
cys ' GWJ Lou 5 15% of chains : - Ser

LT gys du Lou 50% of chgj Qys
.- Lou Heterogeneity of beta subum?‘b ??é%BILLE 3: Pharmaceuti cal
i preparations The production of pharmaceutical dosage form preparations -

"““contai ni ng hpuFSH obt ai ned in accordance is wth this invention is not

rooparticcularly difficult. Since the sbstance maintains its bigl ogi cal

| '.COI”I’pOSItIOI’l as a part thereo

E"z.'actlwty after t hi |st e preferred formfor |njectable?

" -pheparations. Thes)%oég ? 33'31% ¥ ni néyﬁrepé"rld’f i o@Y% ecee
© reconstituted usi h§%pnﬁscblad.gla:al sal | nesmnd/ oCyst hergisyi ta_k&ua diluents to
. yield an inject abﬁﬁ%SBEUEher]psSO”E exci pi ents beégli tahly used in the

such as, for ex : t%01%* | act ose,
. _glycine, gl Heterogenehkyoos deta mubumiti ures. O her conventi onal .

'_'?“:_._car_rlers fillers and the |like .can be used. Mxtures are operable. In the
“exper®ments carried out according to the present invention, |actose has

;5-?'""-'b'e‘e'n"-"us exc or the injectable preparations. In preparing =
. inject aw harrResy gap'ff??aragongpt i onal |y adj usted via the addition of

~conventl on oft AP bfsags UGl OGRS irfg FRLYAR GHRAES inl dBSdrddAiS
- seet i e A e L SR e

ke. yophiliZafonCHR i ﬁeﬁ' é&f&ﬁ\f«ﬂ]@ctdﬂﬁ%ré@ﬁra&ﬂ@ or nore stabilizers, e.g.

i .ai bum n anﬁwt V@phiﬁlieh@lquSFl-&ﬁkﬁlﬁlﬁdTﬁleﬁ&ﬁan isAedobiftitutodl usiny pryRloRgied! sﬂuhaﬁmetﬂlbﬂ cal

pr oduct |sQﬁhbfeQiﬂueH§Qo gm@u{ nleéthbld stitiel a batch of 20, 000 anpoul es each :

cont ai ni Ngsohfs dcigients Thdyitd saRablyOlsbdWhthe 36mpositionT&xca pat theteatt euth(asnfoumatnsleof

. bi ol ogi adnnigt; tidciosd, \g)yciasptustsepéacthaesd groiptheld mixieds.FBhér [sodvientiowalydariers, dillets ecb| ved
iA7700 rhe ltxé cateclisedy Mbdgpsrarecopei@bler for injection. |If necessary, pH is

- readj ust edint the @xpetiinends loartiadeeyh agcopingntd 1Be Prepsnt UB'P'W@" dectose hay beanj ysed @p dheor

. sodi um rexcipient fadthe injgstabla grepa(atienssay be. The solution is then sterile filtered

through a b. pzepminsr'@ ablgrferauitions. H is opfignally agjystagivia the aqditian of qanventiong) jagidigof 1y o

CNTr e® JEsag ‘@F‘a'rca?' equ‘b id agdaihp |"§° PP?'? Sfosigness e, PUME ang
- -added td‘yf”ﬁé *?d'?‘%ﬂvl"ﬁﬁes"ﬂ% tﬁr fqr ion is added to reach
af | [hahse 0. 75

i e oh dvrr% EE g“‘r e u'g1 oo ;gml SRR An%%%‘l CEl

- whi ch CO eca é; d (i umts Ei’%,}é% kﬂﬁé@ ithd SH Hﬂﬁ(%\ﬁ&:{ E%us@(ﬂm% rrent
-t he affp af]e r ihfection ces pH |s tcpgv b 6.961d 6.8

-+ Jexarpl ¥ usm %u{&‘ &eﬁﬂ%a.fo*.&m as i 1iedd rﬁ‘a%, 5h BRA AR filec N
val'so coqhmdga mic,g bumn as stabilizer | n addltlon to the

-exci pirent  haCdrsof | oEJ‘&HQBsdindﬁn 2 1ré8 Bit dpProgenrt Swalbe B injekion SétdriR fiteretias bove
.speci b5 Can@uddbRhche FSH sdiflioninder st ood that variations may be made wi thout

departing hpyasgehit @ateiiof infectdn ts &iaeP redch talidali voniRE lof TBlitred,SheCsahitions is Hispnsed

. protein imoampduRs I75aN etich) aradydphifzet) trd sterilevjophitEator.t he a- subunit is a
©gonadot r opAmpaes abBlobiainediwiticht doatain 8ach-78 LY.LASHtanth #&my ketogen| | owi ng ami no aci d
: .'sequence B fBFerred eMPodimER the 4@ EouR$ My contain 150 LU. FSH. 5 35%

of © cheai nsAccordimgrio a further examplqug pharmaceutlcal preparatiqy, gmpoulep higvesbeen prepared which

.. 15% of. @¥99=senain 1 mg of human albumin as stapiljzer in addjjign to the exclplggt lpctose. |
s Although this invention has been illustrated with spécific examples, it is understood that variations may

- be made without departing from the spirit and scope of the invention.
- 45 . Claims

1. A protein comprising an a- and g-subunit, wherein the a-subunit is a gonadotropin a-subunit and the 8-
subunit has the following amino acid sequence:
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50%'of chai ns Cys Gu Leu Heterogeneity
+of beta subunit. 10 ... ..... Ce ... .. EXAWPLE 3: Pharnmaceuti cal
preparations The production of W4 cal dosage form preparations

: - containing hpuFSH obtai ned in accordance 15 with this invention is not

e reconstituted using physiological saline andlor oth

 particularly difficult. Since the substance maintains its biol ogical

‘ractivity after lyophilization, this is the preferred formfor injectable
~_preparations. The |yophilized hpuFSH cont ai ni ng preg&r ation is

i I suitable dlluentsto
_yiheld an injgehabee SgsuGlan LeéinPhexsapi dies gy Teeshlaalle &8t in the

: 'corrpa03|t| on as a part thereof, such as,sfor exanple, 20 mannitol, |actose,

. ..glycine, glucose, saccharose and t hei r“ni xtures. Qther conventi onal

. .carriers, filyerelandluhCylsi Iéa:g:ahé)eCESedlel\/ﬁﬂtmrle@ ah8nof8ra@hE I n the

T experiments carried out ag%ordl ng to the present invention, |actose has

5 _'been used as the excipient  for the injectable preparations. In preparing .

~inj dttabl e frrauCpsi Ada, Gl ITyo@yorayeyThe) dsce ASP alere Vadd TN of

+-convent i onal idic or ' 25 basic substances. Acidic sgfstances include

- .acetic acid ahtl the |like. Basic substances include sodi um hydroxi de and the
like. M xturgss caspbRrenpleyddg Bre ukysoflenGler Lis cTBFabYS 185, e. g.

. al ba fin and the like, is contenplated. A tyggical exanple of phar maceut i cal

¢ “prioduction for the manufacturing of a batch of 20,000 anpoul es each -

. contai ni ng BhevLlysFGlui beus VA3 IT¥es.GBo Thr YAd ARG (YaLeBLP flthits of

" biol ogi cal activity) anmount okgthe Iyophilized FSH bul k powder is dissolved

in 700 M of cold apyrogenic water for |nLect| on. |f necessar

or eadpust ed C¥ys Akd UBLBclhBcAle. AsmE et slay WFn&T’eF tReF SES%IVERam d or

.~ s0di um hydr oxi de,g@s the case may be. The soluti on is then snerl le filtered

““through a 0. 2 mcron fgres filter, 200 granms Qf %‘H osi ar g d gsol ved in.2
[i'tres of apkd t QY ST Bis; ﬁyéttq' , LEBet¥Be $£4°38 3B6ve .35 and
‘added to the FSH soI ution. Apyr ogenl C vvat er fpeginjection is added to reach

“fizhal vol f 15 |it th | 0.75
i onch) " andhe AR b rRR walt aFd S0 ohad PHIEES a0 R R0 05, Unie

.:":;.:-jWhI ch contain each 75 WU. FSH andglO ng lactose. In a preferred enbodi ment

the anpoul es na 50, WU_ FS According to a further
exanpl e of ﬁ&rry?ﬁteed'lt a‘r;i‘br@ﬁﬁr Ly o:?ls‘l%lrrpoul es have been prepared which
al- so contaln 1 nmg of human al bumn as stabilizer in addition to the

xci pi ent R s ?cr‘a's‘é LIERAG RbinioRe (FBF) RAGH df nbtUsds tikinGkod.b or
peci fi %@?@P vm hfi%d% PR gF wartyﬁ%fa)s 'f@mgdeiégﬂbrb@ram%ﬂu\urﬁzhﬁut
departi ngwf.,ﬁdp,gw(l_ 'é‘ndeMeF lrina® ope of the invention. 45 Cains 1.

T pE Otggl N conprising an a- and , 6-subunit, wherein the a-subunit is a

- gonadotel Opipitelr Sodbting to aael £ hﬁerﬁn tl'ﬁu&?stﬂudit Hag 310 beind Gd:ldisomdnrgrreapbrrds tathed

o S equence anfit dofd sequelde &9 dafidad i 3BinB1 but lacks the starting Asn (position 1).

0 Asn Ser CyS Glu Leu Thr Asn Ile Thr Zle Ala Ile GLU 6

W -20 Lys 3G A p@ilsin @peding tp Sim Lyherdi g Sesublrt-hafdpe Fino Fbigs @d(porresponds to the
- : amino acid sequence as defined in claim 1 but iacks the starting Asn and the Ser at position 2.

4; A protein according to claim 1 wherein the gonadotropin a-subunit has the following amino acid
sequence:

. 60

2 RN AR R
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70 T Trp Cys Ala Ay Tyr Cys Tyr Thr Arg Asp Lou Val Tyr 40 50 -Lys
..Asp.Pro Ala Arg Pro Lys Ile @ n Lys Thr Cys Thr 16 L
-60 Phe Lys Gu Leu Val Tyr Gu Thp Qlﬁzé#%wal Pro dy 70 * - 20 Q/s
.Ala Hs Hs Aa Asp Ser Leu Tyr Pro Val 80 '
.90 Ala Thr An Cys Hs Cys Ay Lys Q/s Asp. Ser Asp Ser ... o
..100 -. .. .Thr Asp Cys Thr Val Arg Gy Leu Gy Pro $gr Tyr Cys 110 See Phe

@y du Met Lys Gu 30 - the protein having a specific follicle

+ostimilating hoorReq R8P Yali GipyASP fots IR GharCesofbanieu fla . -
. 'FSH per mg of |yophilised powder and beng substantlal ly free from .

i "detectsable traces of luteinizing harnone (L% ot her urinary pI’Ot.e."I. ns. .
T35 2. Rl MK PERcBRE; REet §e€ SiR PR FLY nALRePESs Jddhili@thas 110

""am no acids and correspondggto the am no acid sequence as defined in claim

3 e o no S KA 0 0 (BTS) Fid" e sl Al LS, B S i 146 '

~-ani no™aci d seqloence as defined in claim1l but |acks thesst arting Asn and

 omagor o ﬁ"? ik A7 S ReEVE) e g M‘%o faf (0T, GhALaF 0" 5

iii~ e a4 EP 0 322 438 Bl

GO0 P mele BN, 0 shlierd Crfie Xy Bn 941 20,

@:...Q/s Phe Ser Arg Ala Tyr Pro Th7010 40 40

. S0~~~~~~~~~5 BRI A&(-;;!F efa1l Q@% u a ‘Lys Asn
.. 60 76 Rs@al hr %Ig%’? C? 4 Mée lﬁ%h GR(% 1:&3 A !Aféal uGLys Ser. Tyr
70 Asm Arg Val Th80val Met Ay Ay Phe Lys Val Qu Asn 20 8o 80

'i.'-};_i_;.95’Hl s Thr 443 s Ald Ty$VBisSeys Sar 1S CyTs”TyFYE'yrHi!ﬁd—WsSef

: Ser
25
5. A proteln according to any of claims 1 to 4 wherein the a-subunit has 90 amino acids and corresponds_'_ _'
: to the amino acid sequence as defined in claim 4 but lacks the starling Ala and the Pro at posntlon 2 '
40 :

6. A protem according to any of claims 1 to 5 wherein the a-subunit has 89 amino acids and corresponds: _
to the amino acid sequence as defined in claim 4 but lacks the starting Ala, the Pro at position.2 and i
- the Asp at position 3. e

a5 7. A protsin according to any of claims 1 to 6 which is in glycosylated form.

8. A protein according to claim 7 wherein the Asn at positions 7 and 24 of the 8-subunit(s) and the Asn'at
‘positions 52 and 78 of the a-subunit(s) are glycosylated. T

40 9. A protein according to any preceding claim which is extracted from human menopausal urine.

. 10. A process for preparing a protein as defined in any of claims 1 to 9 characterised in that it includes: . o
(a). subjecting a post-menopausal urinary concentrate to immunopurification using FSH-specific
immobilized monocional antibodies; o

45 (b) eluting to recover the FSH; and
{c) removing any residual traces of contaminants by reverse phase HPLC.

. 11. A process according to claim 10 wherein the starting material is human menopausal gonadotropin
(HMG).
80
12. A process according to claim 10 or 11 wherein elution of FSH from the immunocomplex is carried out
using as eluent an aqueous solution having a pH higher than about 10 and a molarity higher.than about
0.5.

56 13. A process according to claim 12 wherein the sluent has a pH comprised within the range of from 11 3
: to 11.7 and a molarity of about 1. :

14. A process according to any of claims 10 to 13 wherein the eluent is 1M ammonia.

" RN Y
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25 6. A protein according to any of claims 1 to 4 wherein the a-subunit has
90 ami no aci.ds and corresponds to the am no acid sequence as defined in

" claim4 but |acks the starting#@@%et Pro at position 2. 30 6. A
" protein according to any of clains 0 5 wherein the a-subunit has 89 .

+ - ami no acids and corresponds. to the amino acid sequence as defined in claim

-4 but hQGKshatrhRetibal pldphlBtion cantaidikia ReRpatlticalp Sitdciive amdurit bfl a (i GeddefifedASi t i.0N

- 3. 35 7.anfoflMiaheSd 10 938 BOPrelaRd bly thedprotedsfor ey ceimd 10 © 16. which is in-

‘glycosylated form 8 A protein according to claim7 wherein the Asn at

POSi ti 061 phafiadeutiéal prbpdrdlien fwcardibgitoictalns )5 emghridinge shitableasxcip@d.i t i ons 52 and 78

. of. téhe a-subunit(s) are glycosylated. 40 9. A protein according to any

v+ precedifich phamiageulital priaparatioraccerding toctlaim ifhwhersingthe eroiniopiatiectvseuri ne. 10. A~

. process for preparing a protein as defined in any of clains_1 to 9

" char ac®&rAnduiertable ronbikzed phaymacpyiical greprafipn a¢epiding 1 49y okLlams 1S Adfiopausal urinary

. concentrate to i munopurification using FSHspecjfic imobili zeg nonocl onal
ant i"ho - esphaympceutical preparafipn gqcprding, fp af‘)’)“r‘%&?ﬁﬂé to ¢2,adapted for shguiangqus 2dMiBSYS g any

resi dual ¥faces of contam nants by reverse phase HPLC. 11. A process

accor dlr.‘p %W%m%}i%@l %rgef\r |§r5 ae\si c?airge%qn %Igiratl\r1%iwﬂ%h %Iéaﬁ{s iaé‘cluf Jls'sll.r| grdzﬁ%g& sal

gonado A"process accordrn O clalm erein
- elugjo arihh h&ﬁwgﬁﬁﬁ@"@&ﬂé@%{cﬁ%dm%& Béad b AS &reANteran
- aque’kou?'gqﬁﬁ;,é'oc%&t é?v'lsr%%raa pH hi'g er tﬁan about 10 an?i a nolarity hi%er:er

"than about "0.5. 58 13. A process according to claim12 wherein the el uent

has a p3l £ phbrhdcS@idal\Wrépliationt &3EcidimstOn & of craims 11b. 18 21 Qohprisihgatifha® altrhiarast y of
about 1. slabiizef process according to any of clains 10 to 13 wherein the
elyept is 1 Manmonia. 13 1> C L N S
* EP3.0rnd dide 48 88dkotdih .as Alefiiad rimmane ot claims 1ptoeP & tb i prepaetiont ¢fi an phagnageutical

.t her apeutprepatation agéokdirgt to vl@imar$ount of a protein as defined in any of clainms 1
© to 9 or as prepared by the process of any of clainms 10 to 14. 9 16. A

- phar naPetentaespriigheepar at i on according to claim 15 conprising a suitable

- excigpient. 5 17. A pharnmaceutical preparation according to claim16 wherein
‘the exdi direlpie, yrafassend; gagee- ung e"pnﬁ-i‘r@;@teb%wem gsggﬂfrﬁf @8‘* g Geardetrines)

~ prepar at i YtpreiRheibistind gier AsUntarginhgit dig folgende AnpingsgrgspduenzBuiweist A phar maceut i cal

- preparation according to any of clains 15 to 22 adggted for subcutaneous

" adm nistra- tion. 20. A pharnaceutical preparation_as clained in claimi15

- whi & cont ai smiRer GBS \Gln Humpﬁnaﬁgﬁuﬂé’? ItepAlaplifsfBdéceutical

preparation as.clained in claim15 whigh contains about 150 WU. of FSH per

le. 22. A ph tical i | ai ged | ims 15 t
21" conpr i <1 g FHEP S Ghree APE BRr | P8, 118605 P Lo BpCByy TRE T T, 1 0

1 def igped in any of clainms 1300 9 in the preparation of a pharnaceuti cal

~ prepar ation Hn&S" ffsngAig G9! B ooy EotgPt fREPAHGNRspOLeu Val Tyr
40 . 50 '
s ” Lys Asp Pro Ala Arg Pro Lys Ile Gln Lys Thr Cys Thr
60
Phe Lys Glu Leu Val Tyr Glu Thr Val Arg Val Pro Gly
70
d Cys Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro Val
80 90
Ala Thr Gln Cys His Cys Gly Lys Cys Asp Ser Asp Ser
50 ' 100
Thr Asp Cys Thr Val Arg Gly Leu Gly Pro Ser Tyr Cys
110 '

Ser Phe Gly Glu Met Lys Glu
&6 ,

wobei das Protein eine spezifische Follikelreifungshormon- (FSH) Aktivitdt von nicht weniger als 6200
L.E. FSH pro mg lyophilisiertes Pulver besitzt und im wesentlichen frei von nachweisbaren Spuren von

) | O
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1 Protein, unfassend eine a- und eine p-Untereinheit, worin die
~a-Unt er ei nhe| t eine Gonadotropin-a- Untereinheit ist und die O Untereinheit
'_d| e fol gende Am nosduresequenz %g;, ' tyag &9 Asn Ser Cys G u Leu Thr Asn Ile
~Thr Ile Ala lle Au 20 Lys Gu %ﬁ 3\89 Phe Cys Ile Ser Ile Asn Thr Thr

35 30 Trp Cys Ala Ay Tyr Cys Tyr Thr Arg
- "Asp Leu VaLutJM&erésthomon (LH) und anderen Harnproteinen ist.
=50 40 Lys Asp Pro Ala Arg Pro Lys Ile @ n Lys Thr Cys Thr 60 Phe

i Lys G u d-eproldml nadly Andprudh Thivoriviadie AsUnteéinhei110 AshigosT@erdbesitzt und der in AngPpeh Al a
.. H=S  Hi s Al asfidieytonSerinosiiresdguenzldntspricht, whtiebabeiadias 8@fngliche Asn (Position 1) fehlt.

90 Ala Thr An Cys Hs Cys Ay Lys Cys Asp Ser Asp Ser 100 Thr Asp Cys Thr
:-Val. Ar g 33 ProteiunaGh Wndprugh e worlfydie GikistetelnDeilStqe Avhigoséiron (siizt vpd deryis Aapriucidbei
“"das Prot ei fefisiertrn: Arpjensiresequenz SRipri¢hk evobeliaberfigs pfinglighe AsTrad) daaBe ipiFegiion\Zon
-hicht. weni Qé't als 6200 I.E. FSH pro ng Iyoph| lisiertes Pulver besitzt und
T imwesentlichen frei von nachwei sbaren uren von é 4 EP Q 322 438 81
Lot ei Wi A ef’% PRSP nﬁﬁp’(“ﬂ‘l-ﬂ wer ﬂﬁo@f‘%"r?" "HpPsinhst, &R fplggnde Amingsareseqrent, .
Anspruch 12@##in die 6-Untereinheit 110 Am nosburen besitzt und der in -
o Anspruch. 1 definierten Am nosduresequenz entspricht , swobei aber das
‘ hgllche Asn (Position 1) fwit. 5 3 Protein nacﬁ Anspruch . 2,~worin die-"
i: Unfer ei nheidlaOBrandsps¥al e@lhedspz Ey&nBraeflin Caes FhacAen @M nierten
AR08 gur esequenz entsprl cht, wobel abepgdas anfangliche Asn und das Ser in -
- Position 2 fehit. 1o ) Prote| n nach Anspr.uc di e '
. Gonadot r opi n--%‘t‘e@%ﬁ‘nﬁﬁ?tpﬁﬁeﬂ‘ﬁl Ssﬁd@lﬂrﬁﬁﬂsﬁaye\gﬁ&ué’ﬁ? e k%t 10 Ala
‘- :Pro Asp Val -dn Asp QIS Pro3G|u QIS Thr Leu A n 20 A u Asn Pro Phe Phe Ser
PﬁD gg’(r) Sr)g; ﬁ ﬁe#ﬁ#l Cys ).%s Phe Ser Arggbq.a%rwgrogﬂ'zg s Oys
: ~50 Pro Leu Arg Ser Lys Lys Thr Met Leu Val @ n Lys Asn 50 26

0.5 P8 LedArgS8er £iH LyE' Th-':_'hﬁetQL%u %ii ¥in st adw's  Ser
T . Asn Arg Val Thr Val Met
Y- Giﬁy Phe Lys Val Gu Asn .. .30 60
‘Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys Ser Tyr

) _ 70
Asn Arg Val Thr Val Met Gly Gly Phe Lys Val Glu Asn
- 80 . 90
_ His Thr Ala Cys His Cys Ser Thr Cys Tyr Tyr His Lys

'_Ser

. Protein nach einem der Ansprliche 1 bis 4, worin die a-Untereinheit 80 Aminosiuren aufweist und der
in Anspruch 4 definierten Aminosiuresequenz entspricht, wobei aber das anféngliche Ala und das Pro
in Position 2 fehit.

. _Protein nach einem der Ansprliche 1 bis 5, Worin die a-Untereinheit 89 Aminosiuren aufweist und der
"“in Anspruch 4 definierten Aminos8uresequenz entspricht, wobei aber das anféingliche Ala, das Pro in
Position 2 und das Asp in Position 3 fehit.

Protein nach sinem der Anspriiche 1 bis 6, das in glykosylierier Form vorliegt.

458 -."'_:-.,.:"Proteln nach Anspruch 7, worin das Asn in den Positionen 7 und 24 der g-Untereinheit(en) und. das Asn
S "{m den Posmonen 52 und 78 der a-Untereinheit(en) glykosyliert sind.

9. .';Protem- nach einem  der. vorangehenden Ansprliche, das von menschlichem menopausalen'.i" Harn
.extrahiert wird.

. -Verfahren zur Herstellung eines Proteins, wie in den Ansprlichen 1 bis 9 definiert, dadurch gekenn-
zeichnet, das es folgendes umfast:
(a) Immunreinigen eines post-menopausalen Harnkonzentrats unter Verwendung: FSH-spezifischer
immobilisierter monoklonaler Antik&rper;
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.80 90 His Thr Ala
Cys His Cys Ser Thr Cys Tyr Tyr H's Lys Ser 5. Protein nach ei nem der
nsprUche 1 bis 4, worin die a !I.:ﬁ!ﬂf‘i.t 90 Ami nosi uren aufwei st und der
in Anspruch 4 defi ni erte%rgnéﬁom uresequenz entspricht, wobei aber .
~das -anf dngl i che Ala und das Pro in Position 2 fehlt. .6 Protein nach einem -
er AnsprUQﬁ)@uﬂerehlzsr@wmmgldas B$1e uad Unt er ei nheit 89 Am nosaur en aufwei st und
der.in Anspy) eatferrén dif RestsRieE fonABIuBIRigeHIeE Stofta idrcie Uinkgdrphadet-HPUDbei  aber das
anflngliche Ala, das Pro in 46 Position 2 und das Asp in Position 3
fehi t. 114, veRarednenanh Aaapl'uclenmemmidas Ausggngsératdniel renehiichgs mmausnlegﬁwmwm erter
Form vor |(H¥@Yist. ' 8 Protein 'nach Anspruch 7 worin das Asn in den
osl.tionen 7 und 24 der ,e-Untereinhelt und. das Asn 0- ., ... in den
POsi t | 8% eVerigpen pagh 7pspiugh’ Hleﬂﬂéﬂewwﬁeﬁ"? 9" gq‘(;%h dam Iramypiomee wﬂét ein
ach ei ne¥prvendyno piprawfigeaiesntdsun ipnmittelym PH §d’ﬂ’f et °“'I’f’er‘l5‘ usal em
m ext raﬂ‘neéMP'aWtr”ﬁ" als ppya °\§eﬂ“ @pfBR Wit Herstel | ung ei nes Proteins, wie

i dén A | ch d f h
fol geﬂaesns e eagh Sﬁ. Pl %hd"srr-ﬁzse{"%bgwﬁéﬁ%‘g%{éi%ceﬂg R
EZI

unt er VeﬁWe | sc er 1 mobilisierter nonokl onal er Antikor per;

e o3 %mé,l,,af%@ apdet Mebhcolfelsolickh bt ddbdanhdeh 16 Amepi b M S 0

W nnung des FSH, und :(c) Entfernen

sl er I8 Shhaiiabéitlsché 'Zu%?éithi%r 8ib g AP ButiSiHOKificeinetiMérgh eldbd BB ARENL bk . 11.
Ver f ahr engidaaCder ARspRichE: 11 bid @, delkidit st odéurdh SEVHEHTET ich SihenTBstmbYriichB @8 bis
'nenopausad4msrg§aamdm ropin . 5 (HM3 Ist. 12. Verfahren nach Anspruch 10

~oder 11, worin die Elution von FSH von dem | mmunkonpl ex unter Verwendung

; --@l Db we:SEhaImagelische Batisrojung InachEAnsdruab 1S welche binami desigeten Triubt Wfalt. von nehr al s
© efwa 10 und elner MlaritAt von nmehr als etwa 0,5 durchgefUnrt wird. : to
4 13.. Vent.cittearazevtigche Zuhorsitung machAnspoaghi 16, wixin der| TeAgedmatasetiste]  ei nen pH Wert

. aufweist, der imBereich von 11,3 - - bis 11,7 lieqgt, und eine
YNl ar i 84 lnlvmba@tlmahﬂf'ertq_ahar%ﬁtfﬂam@Hbtmew @Pwl'ﬁ"u%fw 'Pelk"ﬁ@ Yo bis 13,
Toowor ik das Elutionsmttel 1 nmoni ak ist. 16,15 zeu

i+ Zuber ef'¥-.figmageulisclip ﬁlébefq"f%ﬂgaﬁﬁ@h?"?egb‘f?r finsPiighe o %Wg%'e é'i"r‘?g "Wegt‘éfaﬁ?'cg'ﬁ'f;hal t,
idasin el $TETH PRagrdst AnsprUche b| S 9 definiert ist odor durch des Verfahren
Tach elf@.e algfgarﬁ%lﬁ\n gg'ﬁ nH nanacnﬁpr hhlgrtgees(wgtg IJFE. lﬁﬁfo A%lgulle]eﬁmﬁt

s f-Phar ma nspruc el nen geei gneten

- ad 2E Hazelﬂlgche E%Feﬂ@ré%&h‘ ;Qﬁch;!ib:ﬁé {&H&Q Ent@éi-hp ﬁﬂr%BJnHQHha%G worin der

Tr ager ose i ZI e are I sierte pharmazeuti sche

;. Zuber e'zb.uﬂﬁm'i@&ﬂséﬁb E@J&é@lﬁi{g ré&ﬁ&ﬁdn?&hﬁ A rd&h&ﬁlﬁ‘s 2%, die HRmaibuiiAas EibRiskidrS C he
i.-Zuber ei t upgagach ei nem der Anspriche 15 bis 18, di e zur subkutanen

4tVer agr ei chung angepaBt ist. .20. Pharmazeutische Zubereitung nach Anspruch
' :_15 di @3.e¥smendingl eifes Frdtéthspwie iM\@aerh|der andpliahd 1 bB09 definiert in der Herstellung einer

pharmazeutischen Zubereitung nach Anspruch 15.

Revendications

1. Protéine comprenant des sous-unités « et 8, dans laquelle la sous-unité « est une sous-unité « de
gonadotropine et la sous-unité 8 a la séquence en acides aminés suivante :

45

50

65
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21. 'Phar mazeut i sche Zubereitung nach Anspruch 15, die etwa 150 |.E. FSH pro -
- Ampul I'e enthalt. 22. Pharmazeutische Zubereitung nach el nem der Anspriche

15 bis 21, die Humanal bum n als é} Qb%@ﬁ@ ?r unfa~t. 36 23. Verwendung
‘eines Proteins wie in einemder Anspr bis 9.definiert in der
~Herstel |l ung ei ner pharmazeuti schen Zubereitung nach Anspruch 15.

‘Revendl cat | ons 40 1. Prot~ine . conpronant des sous- un|t65 a et jb5, dans

--laquelle la so it6 e niteg d otropine et la

- . sous-unit4 , %& ué%cse%é'r‘l’ 3& g@ma#?%sns% f}b‘%t%le&l%ol%s Gtui6Cc L

S EP O 322 438 Bl 10 Asn Ser u Leu Thr Asn I'le Thr Ile Ala lle

Gu 20 Lys d Uy, é%g r Jhr 30 T Cys Ata . -
Ay Tyr Cys Tyr%hrgﬁ Leu%zlﬂl{ﬁy ;H&s“ép {f i‘)h iR _
50 Lys Asp Pro Ala Arg Pro lays Ile G n Lys Thr Cys Thr 60 Phe Lys G u Leu

- \T/ﬁl pr g u \T/h:rrgabyér Aldlcly aye eyl TS PR Adg RS Yéd ¥8P BpF Leu Tyr
~Thr Tyr Pro Va

90 20" 40 Ala Thr An Cys His Cys Ay Lys Cys AsgoSer Asp Ser 100

. Thr Asp Cys ThLysSaRsfr Pr@ BleeArg Prier €.y2erIIky/rGXly Ly’ Thr Cys Thr :

~.110.Ser Phe Ay Qu Met Lys G u Ia prot ~i ne ayant une activite spdC|f|que -

. d" hornone folliculo-stinulante q? non inf&¥ieure a 6200 U.I. 30. = de. . .

~ FSH par ng de BbedL¥s| féﬁhlﬂqusgéle Yar v Shw iR lerrg ExkrPre @byt races
d6t ect abl es d hor none de Iutdlnlsatlon (LFD et d autres proteines

e o oGS M AL R Sy A R Pk e

amn~s d~flnie dansgl@a revendication 1, msus sans |' Asn de d~ art (position

1) . @5 3. Propyane v I ous-unit6 .
62a 109 aci desh%% nggugﬁgtg rs:gg%n?w l'a”s (? epéen éaag%&g A %eé ddfinie

a Ia revendication 1, mais sans |'Asn de d~partygf |a Ser en position 2. 40 °

4. - Proteine sghyapep Tysewdrdiveat gy biy¥ans ImHeéf& éé’rsﬂ'r'f é'f'é” a de -

gonadotropl ne a |l a s~quence en aci des am n~s suivante:
110
Ser Phe Gly Glu Met Lys Glu

la protéine ayant une activité spécifique d'hormone folliculo-stimulante (FSH) non inférieure & 6200 U.I.
30 de FSH par mg de poudre lyophilisée et étant sensiblement exempte de traces détectables d'hormone '
de lutéinisation (LH) et d'autres protéines urinaires.: :

2. Protéine suivant la revendication 1, dans laquelle la sous-unité 8 a 110 acides aminés et correspond.a
" la séquence en acides aminés définie dans la revendication 1, mais sans I'Asn de départ (position 1).

3. Protéine suivant la revendication 2, dans laquelie la sous-unité 8 a 109 acides aminés et correspond &
la séquence en acides aminés définie & la revendication 1, mais sans I'Asn de départ et la Ser en
position 2.

" .40 4. Protéine sulvant la revendication 1, dans laquelle la sous-unité « de gonadotropine a la séquence en
' -acides aminés suivante : :

’ NN R
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(s ‘Cys Phe Ser Arg Ala Tyr Pro Thr

i'---60 65 17 1 jorrro 1111111 HE11111 11 1|
iEP 0 322 438 Bl 10 Ala Pro Asp VaI A@n Asp Cys Pro Qu Cys Thr Leu dn 20
... @'u Asn Pro Phe Phe Ser dn Pr%P%WIﬂO Ile Leu 30 A n Cys Met Ay Cys
L 40 :

....50 Pro Leu Arg Ser Lys Lys - Thr Met Leu Val @ n Lys Asn 60 Val Thr Ser du-

W"_._S'er Thr Cys Cys Val Ala Lys Ser Tyr 16 70 Asn Arg Val Thr Val Met Ay GIy

.~ correspond a

" Phe Lys Val Gu Asn 80 10
901 20X la I’-Ire ‘IfﬁP ¥pd @)8 ApR €ys Brp GAdn Cys Thr Twu 1GLn Lys Ser 26 -
. '5=/Protei ne suivant |'une quel conque d revendi catlons 1 a4, dans .o
~lTaguwelle-ia n|t i‘é et ._cor ond I. I'a s~quence en

i aci des am nesé)j(;"éf# 9’é°|§h egﬁdgﬁﬁt ﬂ Broné}g & ﬁs F°AII&edé‘%’6part et la-
© Pro en position 2. : 30 6. Erotel ne suivant |'une quel conque des o
- Tevendi cati ol n a I I o] u 6 d m n6s et

r? 1t %e‘rﬁ%g %%1 agygegggmﬁﬁésg? 8l ?l'rb ﬁgade %nli‘%l daﬁﬁga | a

' _revé‘hdlcatlonAo msus sans | ' Ala de d~part, la Pro en gesition 2 et I"Asp
~en -position 3prdSLed. AP§oserNEySULYSNThi' Mae fddl vallq%e.ndiﬁlsr adi cations
-1 i 6, qui est sous forne glycosylae. 8. Proteine suivant revendi cation :
- 7, dans laquelle [es Asn en positions 7 eté6B4 de | a ou des sousunites p et
L l'es Asn en poéaliThs $ere€lussde ThrolydeCysoValnales LyssSexr gyicosy! des.

. ,40 . Protbine suivant |'une ueI conque des revendi cations precedentes,

i .qui est extraite d' urine neno - que hurmaine. 10. Proc6d4 de preparation. . ...
Y d une proot ~i rfeSR oAR@ \ﬁ%%l'ﬁhrdgﬂl MeﬁnﬁlﬂuﬁﬂﬁoREGeW&Vﬁé-v@ridﬁ @@rnons 1 a 9,

.. caract~ris6 en ce @ conprend: 46 (a) la realisation d une

monu G b U CTTGER LRk Bl iR a0 moven

rdcup~rer la FSH, et (c) I'6limnation de toute trace r6siduelle de

~“contaninants $&¢ HPLC en phase inverse. 60 11. Proced6 suivant |la

2~~revendi cation 10, dans lequel la matibre de depart est |a gonadotropine =~

sw vant

.. mEndpausi - quo hurral ne (HM3. 12. Procdde suivant Ia revendi cati on 10 ou
.11, dans le ueI "4l utio de Ia FSH %Jove ant deI mru Qcal nggac e8St
iooreali she H Vﬁntd“%gl ?frf" é TJ ﬁ ﬁ(@‘? mvbron 10 -
et une . p';i cxgeron 8‘I’°P%°u?" ?W)"q’ 3 g r%é BPocede

R &P e pesn 2, dans quuel 1 6I uent a un pH corrprl s dans

' it e &Y aILrl)tanéj Suivirt I%neaqu]eﬂ:orz]ug e YBSondiEkiaHs! 1 £5,Hahd Mo a Lous-unité « a 89 acides

aminés et correspond 2 la séquence en acides aminés telle que définie dans la revendication 4, mais
* gans I'Ala de départ, la Pro en position 2 et I'Asp en position 3.

-85 7. Protéine suivant I'une quelconque des revendications 1 & 6, qui st sous forme glycosylée.

" 8. Protéine suivant la revendica_tioh"l,' dans laquells les Asn en positions 7 ot 24 de la ou des sousunités
" B et les Asn en positions 52 et 78 de la ou des sousunités « sont glycosylées.

40 9. Protéine suivant I'une quelconque des revendications précédentes, qui est extraite d'urine ménopausi-
que humaine.

10. Procédé de préparation d'une protéine comme défini dans I'une quelconque des revendications 1 & 9,
caractérisé en ce qu'il comprend :
45 - (a) la réalisation d'une immunopurification sur un concentré urinaire post-ménopausique au moyen
' -d'anticorps monoclonaux immobilisés spécifiques FSH;
(b} I'élution pour récupérer la FSH, et
(c) "élimination de toute frace résiduelle de contaminants par HPLC en phase inverse.

50 11. Procédé suivant la revendication 10, dans lequel la matidre de départ est la gonadotropine ménopausi-
que humaine (HMG).

12. Procédé suivant la revendication 10 ou 11, dans lequel I'élution de la FSH provenant de. I'immunocom-
" plexe est réalisée au moyen d'une solution aqueuse ayant un pH supérieur & environ 10 et une molarité
55 supérieure & environ 0,5, comme éluant.

13. Procédé suivant la revendication 12, dans lequel I'éluent a un pH compris dans l'intervalle de 11,3 a

11,7 ot une molarité d'environ 1.
. - * ¢ L " s *




.18 * C L RS * EP 0 322 438 81 14. Proced6 suivant |'une quel conque

- .des revendications 10 a 13, dans lequel 1" 4luent est de |'amopbnia- quo 1 M

' 15. Pr6paration pharnmaceutique c&gb%age guantit6 th6rapeuti quenent

- efficace d' une prot6ine conme 6 Inic dans |'une quel conque des
revendications 1 A 9 ou comme prdpar6 par |e procedd de |'une quel conque
‘des 1 evaRdpreadds Qivant finé\ gddloond - deFFléraiicatioho 10 P8 rdaRCIBGLsl IBNtSHs dediRinmonia-

- revendi cat gy M5, conprenant un excipient appropri6. 10 17. Preparation

.~ pharmaceuti que suivant |a revendication 16, dans |laquelle |'excipient est

- dt | act asePréfalatibh piERhabitiqus @n@nanRceUuaditécthérsmeplitubnenteffitang danegitdtéineseompent

| ' unes quel ddsiniqdses (e quelvanqul dext reendications/y 4 B, oul@mnfer préraréapar dnprpdedé Wad'unst i que N

. ‘Suivant |' quelsompue Hesoegndications 1pdviéndi catfons 15 a 18, adapt~e a une 15

...adm ni stration sous-cutan6e. 20. Preparation pharmaceutique sujvant ia
revendi it Pparatign phegrnaceytiage supyent @rf?‘ieﬁ‘g‘ﬁ"'%ﬂﬁq"‘”ed@* P’Sﬁc'ﬁﬁi’ 2RprARYS e. * <,
120 21. Prsgr%r ation pharnaceutique suivant |a reve I.Cc’i_.tl on é l?ﬁg conti ent
envi r¥n 5 repsrgtion B’@"T@SP?"B%S“%{%W?‘@“‘”W" 1|5rdaﬁ%1P% BIP<per AL FEPFue sui vant

humai na o B SPa AP ERELS S TR g‘a%a']*'ﬁ%dqmﬁﬁin%”& sefro BB it |

compog toppET i Eﬁ?“&ﬁh@%’&r o, S P e

20. Préparation pharmaceutique suivant la revendication 15, qui contlent environ 75 U.l. de FSH par
ampoule.

20 21. Préparation pharmaceutique suivant la revendication 15, qui contient environ 150 U.l. de FSH. par
ampoule.

22 Préparatlon pharmaceutique suivant l'une queiconque des revendications 15 a 21, comprenant de
I'albumine humaine comme stabilisant.
25
23. Utilisation d'une protéine comme défini dans I'une quelconque des revendications 1 & 9 dans la
préparation d'une composition pharmaceutique suivant la revendication 15.
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