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35 the process comprising commonly synthesising each of the subunits in a eukaryotic cell transfected with
one or more expression vectors comprising heterologous DNA encoding each of the subunits.

The invention relates to the production of biologically active heterodimeric FSH from a single culture of
transformed cells. The production of both subunits of FSH in the same cell eliminates the necessity of
recombining subunits from separate cultures to assemble an active heterodimeric molecule. The system

40 also allows production of FSH, in a single culture, which undergoes, in the culture, post-translational
modification, eg glycosylation and proteolytic processing, for activity or stability.

According to a second aspect of the invention, there is provided the immature beta subunit of human
FSH, which has the sequence:
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Cys Trp Lys Ala Ile Cys Cys Asn Ser Cys GQu 5 Leu Thr Asn Ile
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‘ ~ Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu

At Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys

8 Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro

Val Ala Thr Gln Cys HiS-Cys Gly Lys Cys Asp

| ' Ser Asp Ser Thr Asp Cys Thyx Val Arg Gly Leu

40 Gly Pro Ser Tyr CYs Ser Phe Gly Glu Met Lys
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The expression vector may also comprise heterologous DNA encoding the alpha subunit of human FSH or
45 may form a set of expression vectors together with a second expression vector comprising such
heterologous DNA.
The term "expression vector" refers to a cloning vector which includes heterologous (to the vector)
DNA under the control of sequences which permit expression in a host cell. Such vectors include replicating
viruses, plasmids, and phages. Preferred vectors are those containing at least the 69% transforming region,
s0 and most preferably all, of the bovine papilioma virus genome.
Expression vectors within the scope of the invention include:
an expression vector capable of transfecting a eukaryotic cell, the vector comprising heterologous DNA .
encoding the subunits of biologically active, heterodimeric FSH; and
a pair of expression vectors, each vector being capable of transfecting a eukaryotic cell, and each
55 vector comprising heterologous DNA encoding a respective subunit of FSH, wherein both the subunits of
FSH are encoded by heterologous DNA in the vectors.
A preferred vector has been deposited at the NRRL under Accession No. B-15923.
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According 1o a sixth aspect of the invention, there is provided a process for preparing biologically
active, heterodimeric human FSH comprising cultwring mammalian cells transfected with one or more
expression vector(s) comprising heterologous DNA encoding the alpha and beta subunits of FSH, wherein
the mature beta subunit has the sequence:
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Cys Ala His H's Ala Asp Ser Leu Tyr Thr T*r Pro Val Ala Thr A n Cys H s Cys
Ay Lys Cys Asp Ser Asp Ser Thr Asp Cys Thr Val Arg Ay Leu Ay Pro Ser
Tyr Cys Ser Phe Ay Qu Met _Lys Ju. 20 According to.a seventh aspect
of the inventi AN tIRF £V ‘f)lr%\ﬁ%}bm Iﬁsdbegjsef"é‘?rp?gﬁag?‘ﬁg a phar maceu-
tical conpositixie ¢t oEES GNUyss iy Pepatysgilecdabi nant FSH as

descré§ bed abov ' j 0, e ed with a carrier
t herefor. For ?%%%%%%%@%#?*ﬁ%ﬁ%ﬁé gﬁ% to show how it
~may be put int Chif fAxg Asp chew réal dwoEyeRSP WP b BE9described with -
reference to tRe-QOGAIPAIWI @fh APNFHIS .cyd ¥ Chhe 2Bys GELCURE 1 is a
~diagrammatic illustration of_ the caqnstructi OnJcO%ﬁt hgfﬁl §§m d pRF375; FI GURE
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~BRYjcont ai ni ng d&@Sﬂ»&' S48 RBRG - POt &8 REtargebunit of FSH
Structure 95 he cloning vectors of the invention have the general
structure refef@8¥ to above. Preferred vectors have the structures shown in
the Figures, and are described in nore detail below Construction of.
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m Xt ur e otLihemdsrYOsaddinyancetlsabumit fRSHD. 5) cont ai ni ng 1nM EDTA, that has
been warmed to 60 6000 for 20 min. After cooling on tce for 10 mn, the
phases @wact#epar ated by centrifugation. The hot phenol - extraction |s
repeated twice nore followed by two extractions with chloroform RNA is
precigsi t at'te donipgvediers fof thalinverfioe bave tphgeweralpsiruttire refefthidt to @bovef Prefefledvebtomes of
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Construction of Cloning Vectors

40 Isolation of cDNA Clones Encoding the Common Alpha Subunit

In order to produce the heterodimeric FSH of the invention, the alpha subunit of human chorionic
gonadotropin (hCG) first is isolated; the alpha subunit is common to the fertility hormones hCG, luteinizing
hormone (LH), and FSH. Fiddes and Goodman (J. Mol. Appl. Gen. 1(1), 3-18 (1981)) discloses the cloning

45 and sequence of the common alpha subunit. } -
"~ All of the techniques used herein are described in detail in Maniatis et al (1982) Molecular Cloning: A
Laboratory Manual (Cold Spring Harbor Laboratory), hereby incorporated by reference.

RNA is extracted from placental tissue by the following method. Homogenization of the tissue is carried

out in a 1:1 mixture of phenol:100mM Na-acetate {(pH 5.5) containing 1imM EDTA, that has been warmed to
g0 80°C for 20 min. After cooling on ice for 10 min, the phases are separated by cenirifugation. The hot phenol
extraction is repeated twice more followed by iwo extractions with chloroform.

RNA is precipitated from the final aqueous phase by the addition of 2.5 volumes of ethanol.

In order to enrich for poly A+ mRNA, placental RNA is passed over oligo (dT)-cellulose in 0.5M NaCl
buffered with 10mM Tris-HCI, pH 7.5, and washed with the same solution. Poly A+ mRNA is eluted with

55 10mM Tris-HCl (pH 7.5), 1mM EDTA, 0.05% SDS and precipitated twice with ethanol. Typical initial yields
are 1.5-2.0 mg of total RNA per g of tissue, of which about 2% is poly A+ mRNA.

Placental cDNA libraries are constructed by reverse transcription of placental mRNA, second strand
synthesis using E. coli DNA polymerass | {large fragment), treatment with St nuclease, and homopolymer
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(dT) cellulose in 0.5M NaCl buffered with 10nM Tris- HCl , pH 7.5, and washed
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Mappi &gy HOE cataningamtansitted regiags oflabout drprideR@ b eidisi¥and @y endm despertively- JHA CREG ar e
ver i f i echabspeddigénetical]y enainoergd by the addifion pirsyefigtie farpH! "Fﬁeﬁ%"'gNESYS Referring to
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(1983) Jonﬁg%:rgﬁned Gen 1 273- 283% cont al mn 3% queq igeste
net al | ot hi !
r est r ot agy! l‘;é%g'e I?enmﬁr? ‘"i“hr—-%— r-f'—eemds mse?efme atg '%one of
al pha 20°°H ' nfoirigar:
wmg ans orm i
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encodes #ditewisghnpannbeencpded byatmpiecthanuenenpnd nohdnsre thensfouro different tglets. iy (RS
met al | ot buessee inaregse dhecAmsnt oBpmolpgy. #nd HRrove the FReCHifiEththe SSWISESH Gene A human
genoni ¢ | i Apie ggtequs'ﬁﬁaﬁji@"f girfi¥f tvoLlghpled 45-mgy probeg grp gised TP, "PE‘°‘° ous EI}S 2374)
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the ami no acid sequence of adesired protein is at |least partially known, a
35 long probe can be constructed in which educated guesses are nade as to
the triplet encoding any am no acid which can be encoded by nore than one,
and ngt nore than four, different triplets. Any correct guesses increase

t he anmount of honol ogy, and inprove the specificity, of the results.
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To:i sol ate desired regions of DNA, two | abel ed 45-ner probes are used:
TB36, honol ogous with am no acids 56-70 of human beta FSH;, and TB21,

honol ogous with am no acids'73-87. These ;l)robes have the 40 foll ow ng
nucl eoti de conpositions (corresFBARNE* 4RI no acids are also given): 45 50
56 7 EP 0 211 894 Bi TB36:
Val - Tyr-d u- Thr-Val - Lys- Val - ( AA56- 70) 3 CAC ATG CTC TGG CAC TCT --

CAC 5 Pro-Q Al a-Hi s-H As G GTG CGA CTG S
Teor. . Hes¥E AR g e R e aﬁicﬁrxceq( 73. 87) 3

ATG TGC ATG (IISECADCGA T&ET KJAC ATG CTC TGG CAC TCT CAC _
R P Glu(,ysHlsQ/sGyLysCysAspCTCACAGTGACGCCGTTTACGCTG_
5" 20 The above probes are used to screen the human genomic library as
follows. TB21 is |abel ed wi t PEOIFSHTEARARATI LTS 2RISR matel y 5 x 105
| anbda pl aques on duplicate fGdT arcs Incd losa e ter@leepecky s i di zati on

t echni que of Benton-and Davis (1977) Science 196, 180-182. The

prehifori di zati on sol ution | $ mai ntai ned at 550C for several hours and has
the fol | owi B&bhposition: 0. THEMNGCIEYC-REMVal-HHCIThpH 8. 0; 10mM EDTA; 5
x Denhardt’ s(agoy3tgpp; 0.3 S0k WadHIPReP@iE.can WemDS, 100
mcrogramm E. 25 coli t-RNA. The hybridization solution has the sane
cowpfgmtlon except that it is maintained overnight at WC, and contains

| abel ed probe in a concentr atGlw Gfs-ehirHCis -6y~ -ehyd+Asp Af t er
hybridization, the filters arag [ (52 0. 15M NaCl ,
0.015M Na3-citrate) and expose to X%’ILG?%C}(% n@rﬂlgf ii}:er&egn%l%]g procedure

yi el ds 50 pl aques which hybridize to TB21 on both sets of filters. These 50
i ndi 200 duairhepdbagupebeaae ysed toestreamitie bwwHd igamthid Kitrady dfoltawst TB22 iiaisHled with PPPaI Ni NQ
5 pl aqleed veet v, scféve apfro@matelyl |5t xin¢slambda gjaques om depliEiAfikess by dHedih i Plegen 501
phage |hybrigizetion tethniguesiRenten and davigl (18873 Seience,196, 18R Therrehybrigizetion seletionlison t wo
i dent i cpdintaingd gt 856 Jer sqedral houss endrhagfiie ddowing PamppsitionsQ. &M Nellit @15M TrisBtShipHuU| ose
‘paper aﬁz%d?’ﬂ'}"%'fﬁob' X Renhasg shBRltier: 04% sopun RYeRIg R ted°1"ﬁ/|§03 0 gpicrogrmbB 3 517
The Nl 5RNAL °t'\XH'dsz‘I°f‘ Splgtion hgs B?"i“bl?%ﬂs'tt% W%?H’e'F Epinipine ‘1°‘§ﬁE9h‘I'1§36

§ than
f r agme factoRibPbd i SehtiéaEE, A aﬁe? whléip @%ﬁ rod RAitdcal ulo§ee;§ab§r Taedotditiy n’ap
of ¢l ong md kkhod 6PSHuRbA i(1885)U! Eiaaéﬁk.;b fragment, Is shown in Fig.
2.;'In ordeke bRAJ 6F Hobwd h&r@ﬁ\@'ht/brﬂﬁed)fo fadﬂ@aba&i &teﬁséﬂdsmue@%&vuwtuhumuuanhe
cl'ofie, . fidyGestiram b pbst @bitaithay d-Hestician RaRiontihich | s8Ry Iy Bridises SbbEH SoRE alolthed
PBR3&2 scentdedctbrdimgams rthedakiodebpibcediné, bxéebt Wat g DNASLaBGiig8sBwitrSEdoRE BadM, sidgest ed
Wit h veicoBipusiBamH. Inabis o4y th@.§biEsoRkBeitikegrend clntiniig Atrearf tel0TSHON@dIee. by
agar ose gélpatifl gestrictigniToapes icona tiBnepnizning éet6iasin CoRirBani dregméih ds $Dbie inFigh2.0t t ed
t o nit riooedel i tvsete Heprasitiemef thy beta diSH csdauences rvathindha slonsi the §® ke iEeeRHBend FSH
cDNA clfpament ghelenedi S&iis yybcloned fip nBREI2 to yigld Plaamid PASBEAEBs (fignf). PHIBEBRYB isthent he
por cfneligeeed withoygri ‘t‘sd icfionnzgres @ed the, piadilcly Ay fpcengigeBY, pearase o¢! W@C‘FﬂﬁPﬁiﬁ‘?‘sDNA

using conventional methods. The DNA is blotted to nitrocellulose paper-and hybridized to fragments of a
porcine beta FSH cDNA clone labeled with 32P by nick translation.

As shown in Fig. 2, the porcine beta FSH probe hybridizes to only two fragments of the human DNA,
namely a 1.1kb Hindill-Kpnl and a 1.4kb Pstl fragment. Partial DNA sequencing of these two fragments

45 shows that this DNA indeed codes for human beta FSH and that the entire coding region for beta FSH is
contained in these two fragments.

As shown by the restriction map of Fig. 3, the beta FSH coding sequence is interrupted by an
intervening sequence of approximately 1.6kb between amino acids 35 and 36 of mature beta FSH. The
nucleotide sequence of the entire human beta FSH coding region and some of the flanking and intervening

50 sequences are given below. The amino acid sequence deduced from the nucleotide sequence is glven for
the coding region.
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“napely a 1.1kb Hindlil-Kpnl and a 1.4kb Pstl fragment. Partial DNA
sequenci ng of these two fragnents 45 shows that this DNA i ndee codes for
‘human beta FSH and that ‘the entir, ?ﬁ&g‘é,{sgl on for beta FSH is contained
in these two fragments. As shovvn ere

‘FSH codi ng sequence is |nterrupted by an intervening sequence of

approxi mately 1.6kb between am no acids 35 and 36 of mature beta FSH. The
-nucleotid eglenGe.of . &h i unan beta_F C i on and &onme of
t he flanklebrfg g&r%dnﬁntrgr‘\‘/'gn%ﬁ oérge%u;rﬁ(':ecsmare Spvé‘gq ?% he I AY aci d
sequence deduced fromthe nucl eoti de gequence is given for the-codi ng

regi ons 55rd® cac & Asc 8B 1c16(Hhe TAC AE ATA ST Abd 187 GoR¥ds 6dd chiad TI CTC -
AGT t TC TAG TGG GCT TEELITS TTT-°0CH" FOC FCAG AGE: ASGCA: CrAK® KREAAGTO LCAG TTT
TTC: TTC CIT TTC TGC TGG AAA'GCA At Met|LYs Thy Leu @ n FhP FPRg, Phe
Leu Phe Cy&:S i‘ é;g g{i T ernE G2 BIE (AT AGEn TOT SOAGCED AECTEAGSIATC ACC
ATT GCA ArA GAG Foredr 3 C’ "Z\/"éSé"(‘:\}‘ré*T Pt B SThe s |l e

The- ||'é A ﬁ.clﬂ,ﬁg UpdeY s Gou, s 2ad
| RO SRR R i i T o] e v s B
ACC ACTT ,TGT GCF GGC TaC TGC TAC-ACC AGGOGTA CC Phel Cys jle Ser

I1e Asn Tief ddarstar@sQ@aa drasti@ e TRae TV Sra Yere The 8% Qct laas c1a aat aco aee
~~dat o ~~Hf~~27'1) ATG TTA GAG CAA.GCA G TA TIC PA TTC TGI CTC AT'Is TTG
ACT) AAG CTA AAT AGG AAEC 1S TTC CAC AAL,ACC ATA ACC JTAA CTC TCT TCT.IAA ACT
CCT CAG ATCCFS BIGFMT~/RE BAGTASESD Tch LraadcT Toen c:ah{cSr As© cGCAGEES AEB CCC
AAA ATC CAG AAA ACA TGT ACC TTC 4AG GAA CTG GFA TAl ASRATACA & &26*° Pro
AI a Ae F'Efo sGI I eCG n Lys Thna Cysssdh- Fhe LYS Qu Leu Val Tyr WS..The
BT T SCAT Saea 51:@'53“*:3@’3%?4 TS
Cy5 Al ﬁs Lt The” lI'yr

'GCCACCCAGAr V.1 Pro Ay Cy ge

Vat At Tha-claid @5 gl &8 o1’ hC A e o g
TGT ACT GFrg ‘GHereGlyGhe %;ggsﬁskh cc(& CViE VR e QIS W3F 0. Sar Ag S*
.The Asr. Cy% Tne val Avq GIyLuGIr f AGCTACTGCTGCITTGG”GAA

rV. 167 caE. v ooChmadGlot dabGrohl dac THoe SR cRY eroYisr S8k deBRE kv d‘GuId‘c ' M
Ty "G . 3Fratiys| CyeePiar isngyst apot $re £xbcase Be R0 NG, Tk el ek Sra hoxarareund t he
ATG initiation codon of the 18 amino agid signal peptide, which is cleaved
_post - transgsétj n?FI%FC ’Fﬁeﬁmw'empr-etrer ﬂagLnﬁ-nvuth:kM:am no acid * Asn
“encodeg by T heé ci"PctEd YT TP ¥ AT *THelkegbn- i ntron boundaries are marked
by arrows; they are flanked S5 by the concensus sequence GI for the splice
donor and Adauifrédimidghts tfeldbbeCseaush&d tridfe i§ latbBx arbli@t® ATS RitiliBX cédoR Wi HB1@mmb OP
codon TAAcid sigRal peid@ fwhichas EIeRbd) Gost-EisiatbnalReThe \ihatfe Proti [HoGItkLIeih 186 adiho abie N
abe¥e Sequemeﬂtbi{ tHaIchHENtriplEttAMT! Thie pka@tistion Shupdiriagiars ekiked byt anons; Shey e®;flatkae ATG
‘begi-nrsn@y anctobdeasus Adquemsi Giyfot the spivel idanpr rEAG ifor deesplve aeckprainsitet Frere is a box

exon-i nt raomd tengen code Bihethenandd thelspdieg negions .
. Below is a reproduction of the above sequence not broken into triplets, showmg restriction sites; the
 ATG beginning and the TAA ending the coding region are boxed and the exon-intron junctions are marked
by arrows. .

Pra.
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Insertion of the Beta FSH DNA into a BPV-Based Expression Vector

Referring to Fig. 3, a synthetic BamH! finker is inserted at the Ddel site of p15B6.8R/B, which is located

42 nucleotides 5' of the ATG initiation codon. Referring to Fig. 4, p15B6.8R/B is digested with Ddel and

55 treated with E. coli DNA polymerase (Klenow), after which it is ligated to synthetic BamH! linkers and
digested with BamHI. The 295 bp fragment containing the first exon of FSH is isolated and cloned into the
BamHI site of pBR322. The resulting plasmid pBR295Bam is digested with Kpni plus EcoRl plus Aval and
Tigated to p15B6.8R/B which has been digested with Kpnl plus EcoRl plus _S'L_n'_gl. The ligation mix is then
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40 ?CG AL. T AU 40

'tz I' Li 46~~~~~~~~~~~me~ e e e e e e e
H It 4 & J S, ~~~~~~~~N g a I
~~~~~~~~~~~~~ ..~TACZ GXAT C 50 gmpeniiggp9f the Beta FSH DNA into a

BPV- Based Expressi-on Vector Referring to Fig. 3, a synthetic BanmH |inker
Is inserted at the Ddel site of pl 5B6.8R/ B, which is |ocated 42 '
nucl eot §sadte tansigsm B. gk, AEihe pipaniie, pRRBERMContRlaing: the hvment hetarFSH DNA seqdésB6 as / B

i s di g fragment 'D!ﬂ’é?"“%@'?oélm'lgrt@a!?@@waﬂfh bEfes'f,'%SW "‘Bmivgpol rase (Kl enow),
after whi Sh niin, mﬂ"w%g@msw methpd
Bam—" ‘Jff‘%n ac%ne §8 t f T dgraeetl and
cl oned e é’é&ﬂan f ' Fgg}ﬂrﬁmﬁ‘gﬁﬁg‘gﬁa‘?ﬂ‘?‘s

di gest ecf us Aval and-ri ga Raers p15B6. 8R/ B whi ch has
been dlﬁﬁgﬁ@ﬂ,n\&ﬂ&sgm*s pI us EcoRI plus Smal. The ligation mx is then 10
EP 021178924 BI Used tu transformE. coil, and the plasm d pBR2. 8Bam

cont & Ni NPo bldgucs BBAGRREE FEISLLIAG\E\mbRE UaifetioRSive uBaf Bhch 'BPYPIRA, i8] #d fied
from angipigh $ubenity e SLZBFSRZSEPVDpeta FEH), | #0d inbB@d ARPBIRY to S AN 280 mM Baci?
expr es siolytionontsiningl 1CLE SFBHEnSBE: DA ps aprar. Otlis a0a0é @i BabbIsDintol U HAGTR od
used t o35 &P s HerRF 377h 1.6 Mg sodiin phesahetet Thetvakiumh paosphdtle prisciiBamsti biicvedgivemi Of
pBR2. 8HAMAC48 miutay af o temnerafe.5 t he al pha hCG cDNA cl one. Pl asnid
CL28PSH2 EwyrsPEer to fransiestipng X195 roqlissef snonsen@iAries!s favailale from BY.[Dsan HamandNational
convent? ?‘Pél“%“?%ﬁsaeﬂé?ﬁﬂ? MPmHﬁA)cﬂE? Blagedyip 8 AP0 B@ dish oy Z{78 deskninmedietetyi ketore
Tr ansf r‘%we 8¥°9R}Eﬂff§ [g @re fed with fiash mecium {Rylbacen's Medified Medrmy 10% tpetal

’ 'PLF§°?5‘Pat%zi’6ﬂ‘f'p 'sp‘fdﬂgqﬁ%eac'? d'éh (10,4 3eng tb%lF?J'ﬁéfe

m xed t E;%g
SUbu Ege% @mlgr erglm &ﬁ“d d:0
Thi nM o 48 ﬁﬁ%ﬁ@é@h& °a > gasdlg N

erg‘%saél Iun}.' n
This m a?(&.thé%i 43 Ili 45 m

sodi um qaies piaigy 3K y§<’!ﬂcﬂ‘vidd£ﬂc gkﬁnmﬁﬁé wsi;sahﬁer 7521 a S5 for
30-40 mamﬁreatahrgérqagnstf@mmysature hours prior to trans?ectlon
5x1 85 cells of nouse Cl127 cells (ava| | able from Dr. Dean Haner, National
Cancer Depsditst ute, N H Bet hesda, MD, USA) are placed in a 100 mndi sh or
T-75 flask. I mredi ately before addi ng the exogenous DNA, the cells are fed
wi th fresHenielfiving (4daikied aboves hasbiokieh i degosiédinuhg Adrideiufab Bbsgearch aduiturs @olegion One
m of dHRBDieemBIME e precipitate is added to each dish (10 n), and the

cel | ¥ ar eCH28ERNZRBEY if Brook NBRR G823t 3r C. 20 The nmediumis aspirated
and re E@d° lRI("f‘ﬁ %SWP%?mm%quey% derFiter in thedprisan Bypb GLituse Eeflegtion, RpskvilleH 7. 0
(PBS) f %F erature The cel I s are washed with PBS, fed
with 10rr1"1‘3 024 ors t he nedi um

e tra ell ti red.Fe ly&w d
i s C&}arb% nﬁgyg@rﬁ' rig hu ﬂglﬂawhlcfl 2@ gjz the ﬁlg n orztﬁgelrd iture G 4

g?gﬁ g5 % : ?ﬂ.{sbe]{ wn meschcala b%%g 2
Hafbh ﬁihty al ao? f&:ﬁ i h*%lG ce vuI ion,
f ol | owi gpQupedGitiib ge v Qé“ﬁ,za @s eén dep osTred P aMural esearch
Cul ture Galabi@sdni pdlerbdiRbNe) FSH 8P b El:etal éublﬁl;lt@%}e can be used in dlagnostlc tests for fertility
40 and pituitary functions.
FSH produced by recombinant cells has the advantage, compared to FSH obtained from natural
sources, of being free from contamination by other human proteins, in particular other fertility hormones.
Other embodiments are within the following claims. For example, rather than producing heterodimeric
FSH by culturing cells containing two separate expression vectors, one encoding the alpha subunit and the
45 other encoding the beta subunit, DNA encoding both subunits can be included in the same expression
vector.

Claims

Claims for the following Contracting States : BE, FR, DE, IT, LU, NL, SE, CH, LI, GB
50

1. A process for the preparation of biologically active, heterodimeric human follicle stimulating hormone
(FSH), having an alpha subunit and a beta subunit, wherein the mature beta subunit has the sequence:

55
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730 ,CL28FSH2. 8BPV in E. coli, NRRL B-15923. The foll ow ng,
~descrliedeabove, has been dep05| ted in the Anmerican Type Culture :
- Col l ection, Rockville, WD pRF37gpighi$hdspse! | S, ATCC CRL 8401; The
itransforrred cell . lines of the |nvent|on are used to produce the beta - . .-
" subunit of FSH or glycosylated, 35 biologically active heterodineric human
-'FSH, whiuséu tb apatern Ei e, dnt ﬂmplabaudcpehb 8Bai ébhigining the huiman Ueta FSH DA GbguehtSiadg )
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or the pEphcuvRstionelmethods@nd bumsen Befa fiSid ganibe isglated AKuifiedt est s for fertility 40

- and pi tu'l tio S FSH produced by reconbi nant cells has the
. advant agégﬂéﬂﬁgﬂéiig—ESH obtai ned- from natural sour ces, of be| ng free:
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- 3700. sources, of being free from contamination by other human proteins, in particular other fertility hormones.

Other embodiments are within the following claims. For example, rather than producing heterodimeric

FSH by culturing cells containing two separate expression vectors, one encoding the alpha subunit and the

45 other encoding the beta subunit, DNA encoding both subunits can be included in the same expression
vector.

Claims
Claims for the following Contracting States : BE, FR, DE, IT, LU, NL, SE, CH, LI, GB
50 .
1. A process for the preparation of biologicaily active, heterodimeric human follicle stimulating hormone
{FSH), having an alpha subunit and a beta subunit, wherein the mature beta subunit has the sequence:
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*7'20,. The medi umis aspirat ed and repI aced vvrth 5 m of 20%glycerol in
phosphate buffered saline, pH 7.0 (PBS) for 2 mnutes at roomtenperature.
The cells are washed with PBS, fed with 10m of nmedium and incubated at
370C. After 20-24 hours, the neEP@R1t$89¢BAnged and subsequent refeeding of
"the cells is carried out every 3-4 days. Individual clones are grown .in
T-25 flasks. After 7-21 days, cell clones can be transferred to | arger

flasks for anal ysiagn FeDeRRSidin Ke Th -asn I1e PRk adescri bed
-above, has been deﬂéslrted in the ég?‘. cu ursg Resear ch 82% ture Coll ection

'(NRRL), Peori a, SgR Lys clu 2‘8FSHZAB‘IPVthCES ddis SeNRRL B- 15923..
The f,ol | owi ng, degdre&em;raMze:I'hlra&‘rbeeysdanassungym- Awai i can Type

Cultire Col | ecti orb 2R e : S5gl 127 p¢8l bg., ALCC CRL 8401; The
Q(?}/ Le'MDVa %Z' use§ P%% 2 &&% he beta

transforned cell |lines e |nven 0 produ
subunit of FSH or @Wé@’@llé{eegln%ﬂﬁr @hé‘gF—'Ii&l ThraPhey &yseGdiodi meri ¢ human

'FSH, whi ch : S purflﬁewcvaflrmiﬂz{ k:eucehh-svamdheg vhel prouhy @y'EFF' ﬁ using-

convent i onal puri fy;ca n wel | - known -

nedi cal uses assoll %‘ttﬂd' }{ H[ir PeFFFHPFV Tﬁb’r%gg EF]XFePr?SH can be used,

aI one or in conjuNedi dlanThr TG GysLHI;Lst cysndmyewsubyw asp or .
Qmovul ation fokgeh At ls@r§ 9 g gaSygnTQangdd?}got egt Sggr odi neric FSH ,

e beta subunit al one, can nos or fertility 40
amv/ﬁiturtary fun&VoRZC E€H EVBdGEédsﬁy Peeofb¥ngan Met| &¥Sas t he
advant age, conpar édut,0 FSH obtai ned from natural sources, of being free-
~from contam nation by other human proteins, in particular other fertility
hor mones. ot Aa&ressesmqg.rsewnﬁmﬁrg Qyithebil E%eécn%f in sl aCdRiriBtic chIPFan¥AEP! €,

rathgy 1 hqfn SHeQH Hioke" WBlprosloR Léktbks Eembisin it NN'%hd%Sin&@alch o h@Rbais Ng two
separate expression vectors, one encodrng he al pha subunit and the 4s

ot her efcadrstgsd f2idaddan srhtmnwﬁerermcarneﬁmdedoﬁtmn@u 4R biieSexprastiod QedidiC| uded
i N the sagBchesEERSMPrvghelblgous CNAbISBditg Brespectivesubulte f ol | ow ng Contracti ng
States: BE, FR, DE, IT, LU N, - SE, CH, Li, G 50 1. A process for the
prepar ad.i enprodesHias|cligred cit Iclpinadt wheasin thetell dediranstected Wishmansirigiel éxprebsion vector

sti mul at i wgmirisingrbeterolpge8H-PNA brodingpaeinsubintha subunit and a beta subunit,
Wherein the mature beta subunit has the sequence: 55 EP 0 211 894 Bl Asn
. Ser Cys* The spturbetaaypunitjophurriap FeH, which basithessemyepe ys G u G u Cys Arg Phe Cys
“lle Ser 5 Ile Asn Thr Thr Trp Cys Ala Ay Tyr Cys Tyr Thr
Arg #sp Leu Val Tyr Lys Asp Pro Ala Arg Pro Lys Ile @n Lys Thr Cys Thr Phe
Lys G u. .Leu Val THet@ys THar \keéu /GXn \Rlie Bhe Gthe Qyeu I¥He AtysH s Hi s Al a.

A%E&Ser Leu Tyr TheydYirpTBys Ala Ile Cys Cys Asn Ser Cys Glu

Leu Thr Asn Ile Thr Ile Ala Ile Glu Lys Glu

Glu Cys Arg Phe Cys Ile Ser Ile Asn Thr Thr

Trp Cys Ala Gly Tyr Cys Tyr Thr Arg Asp Leu

Val Tyr L&s Asp Pro-Ala'Arg Pro Lys Ile Gln

40 - Lys Thr Cys Thr Phe Lys Glu Leu Val Tyr Glu

Thr Val Arg Val Pro Gly Cys Ala His His Ala

Asp Ser Leu Tyr Thr Tyr Pro Val Ala Thr Gln

Cys His Cys Gly Lys Cys Asp Ser Asp Ser Thr

Asp Cys Thr Val Arg Gly Leu Gly Pro Ser Tyr
Cys Ser Phe Gly Glu Met Lys Glu.:

35

50

5. Recombinant DNA encoding the beta subunit of human FSH, wherein the mature beta subunit has the
sequence:

55
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Val ;/Ala Thr Gn: Cys H's Cys Ay Lys Cys Asp Ser Asp Ser Thr Asp Cys Thr
Val Arg Ay Leu QL5 Ay Pro Ser Tyr Cys Ser Phe Ay G u Mt
Lys G u, the process conprising comonly synthesising each of the subunits
‘in a eukaryotic cell transfected 550211\%’?#

one or nore expression vectors - .

conpri si ng heterol ogous DNA encodi ng each of the subunits. 2. A process as .-

claimed in claiml1l, wherein the cell is transfected with nore than one

expression vector, egeh seﬁt@fscéﬂﬁrtéﬁn'ﬁhfeiﬁﬁpﬂ)ﬂ%ﬁr%%ﬁ&di ng a
respective subunit. inclaiml erein the cell

ﬁf 3., A roc$ s as clai ned
is transfected with %i‘ﬁb‘l’egéip i‘ésﬁ;i‘ﬁ Q¥E 1259 B r$¥%F nElee$®¥ ol ogous DNA
encodi By each subuniIle4AsAHEhy Mhimt UTEpbeYs BlduUGly TYr howenry:SH, which has -
t he sequence: 30 Met S r Ph S s Trp Lys .
Ala Ile Cys Cys Asn 'Iéﬂg%‘ Z&-IE ﬁ%%%?eﬁ%%f%%%%ﬁ% IPI'C% Qu.Lys Au
35 A u COys Arg Phe (&%0|}¥s skle|Ghn abyss THar T0ys TPhr Ghwe Ays Glu Tyr Cys Tyr
Lys Thio s Thr Phe 1ys G0 ro ol T G e MRS S ay o A
S } Cys Thr e Lys Gu Leu r u Thr: Val Ar a 0 s Ala
Hiys_His;-AIa Asp Ser%%%?%ﬁ'% #%WW%TNF'@’%% Pro -
Cys H's Cys Gy Lys &k Xbp Ber (lap Ges His Aap s Thie & Ay Gy Leu Gy
in

Pro, Ser Tyr Cys Ser . C nt  DNA encodi ng
t he\,b’e;sa subuni t of fél}ena%%ss%fjv‘\ﬁu{g’% e%gnﬁt%yn%ﬁr‘ga]bea&agos '™ has t he

sequence: 65 EP 3 Ritp S B Se¥s Ger Bhe 16y Bhu Mst [Ty Thr |le Ala
lle Gu Lys.Au AudMms, Arg Phe Cys Ile Ser 6 Il e Asn Thr Thr.
Trp Cys Ala Ay Tyr Cys Tyr Thr. Arg ‘Asp Leu Val Tyr Lys Asp Pro Ala Arg Pro
Lys Ile @n Lys Thr Cys Thr Phe Lys GQu. Leu Val .Tyr GQu Thr Val Arg Val
Pro A Cys Ala His His Ala Asp Ser Leu.Tyr Thr Tyr Pro Val Ala Thr @ n Cys
Hi s Cys @@y Reopmbigyd DRA ps Saimedhin glaies, which iskeppriSydsin Zectdval Arg A y- Leu 15

Ay Pro Ser Tyr Cys Ser Phe Ay Gu Mt Lys du.
7. Recombinant DNA as claimed in claim 6 wherein the vector is an expression vector capable of

transforming a eukaryotic cell.
25
8. A vector having NRRL Accession No. B-15923.

A 9. Recombinant DNA as claimed in claim 7, which additionally encodes the following leader sequence of
the beta subunit:
30
Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys
Cys Trp Lys Ala Ile Cys Cys. -
S 85
10. An expression vector capable of transf:écting a eukarybtic cell, the vector comprising heterologous DNA - ©

encoding the alpha and beta subunifs of biologically active, heterodimeric FSH, wherein '_the,ma.ture
beta subunit has the sequence: : -

Asn Ser Cys Glu Leu Thr Asn Tle Thr Ile Ala

o Ile Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser

45 ' Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr
' Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg
Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu
‘Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys
Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp
Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu

55
G{Ly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
Glu. '

50
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.20 6. Reconbinant DNA as claimed in claim5, which is conprised in a
vector. 7. Reconbinant DNA. as clained In claim®6 wherein the vector is an
expressi on vector capabl e of transforn1nq a eukaryotic cell. 25 8. A vector
-havi ng NRRL Accession No. B-15§99213188B1 9 Reconbinant DNA as clainmed in
. claim 7, whi ch addi ti onal | y encodes the foll ow ng | eader sequence of the

~ beta Swau 58 % a Tt bxbraioh W6ede Whiiot &'s B13 a(% A BT&B Lys
A a | & Ol Dilseond ki ey o bt e M 5 04 sihe bl

' eukaryot |F§H the vector conprising heterol ogous enco ng t e aI pha.
©and beta subunl ts of bi ol ogi cal |y active, heterodinmeric FSH, wherein the.

At @r e12D At ghir Sof Rigrbdsiol 6ctdrs) RashORBLUBNBeRig APabRSH tRsTeckinsSa GlirybiRUecellbnd Agdh | | €
- Thr 11 e Aéotorlcbraprising hbtgrdlogdusl DA Wndoyig A\regpdetive s(iyimit b FSHS@Kerdhboth the subunits I'le
..Asn Thr ®hFSH up ddysiedlbyp hGletplogous DBASN Thgrvedidrs, whein/the miatte Bétd subyrit Hay sheASp Pro
- Ala Arg Peavedcgs |le G n Lys Thr Cys Thr Phe Lys -Gu *Leu Val Tyr Gu Thr _
.Val' Arg Val Pro Qy Cys AI a Hs Hs Ala Asp Ser. Leu Tyr Thr Tyr Pro Val Ala

Thr 1@ ng_ Cys Hi s % Pro g\r/ﬁ*AiQ S%f"é@ﬁgBhﬂaT%&Aﬂﬁe%i Thr Vval Arg G;y

Leu 56 Eys Gu. .13
., EP 0211 5@& ﬁluli*YsAGé&l Flﬁf C¥sphtgsPba Gﬁét &le Semprising a first
expressi on vect or Tk @sn s'h&smlrairi'ﬁdcyﬁ shai any, T§r0& g4 ag¢ a second

epr'f essi on vector [ Qus in the al pha subunit of
humgn FSH. s pa| FSA%% g‘ yGe{:'YﬁrésPegﬁﬁ 8%& 8F9ei ng capabl e

of transfecti ng aPé‘G’kMFotlllg §éhl Lysn@heacCisvEbroPheolpsi 6ilmg het er ol ogous
DNA encodi ng a remctvwewtb@&ht 'rﬁ{~ 5§t' Ai‘\eefzsk Pet Elyhﬁgéubuni ts of FSH

| are encoded by heé rohog:o%s in the vectors, ein’t mat ure beta
. subgnit has the s 3 Ala ASP Ser Leu TYﬁs‘FhrS@YrC§§°G u LeU Thr
“Asn Ile Thr || ¥alARhaal t['hrGGllnLgysGHiJsG:ylsQSlEyALgstﬁsQispl le Ser Ile Asn

"Thr Thr Trp Cys y y Thr Arg Asp
- Leu Val Tyr Lys AséE Pr gp}&FaIA?‘thﬁsg é/'é ﬂné vﬁ?‘nAf?sG;HﬁrLE?s Thr Phe Lys
‘d'u Yy Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys

%, Glu. '

U
' 13. A eukaryotic cell transfected with one or more expression vectors, the cell being capable of producing

) biologically active FSH, the alpha and beta subunits of FSH being encoded by heterologous DNA in the
exprossion vector(s), wherein the mature beta subunit has the sequence:

Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala
Ile Glu Lys Glu G6lu Cys Arg Phe Cys Ile Ser
Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys TYX
Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg
% Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu
' Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys
Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp

35

45
Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
Glu.

50

14. A cell as claimed in claim 13, wherein the expression vector, or one of the expression vectors,
additionally codes for the following leader sequence of the beta subunit:
85
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AT BT RTTUL L N el e e L S T RIERRRINRG:.

‘Ley Val ,Tyr Gu Thr Val Arg Val Pro Gly Q/s AI a Hs Hs Ala Asp Ser Leu ..
Tyr Thr Tyr Pro 20 Val Ala Thr Gn Cys Hs Cys Gy Lys Cys Asp Ser Asp . -
Ser Thr Asp Cys Thr Val Arg Ay Leu Ay Pro Ser Tyr Cys Ser Phe Ay du
Met Lys 25 G U.ERB821n8¢uBaryotic cell transfected.with.
one or nore expression vectors, the cell being capable of producing 30 = 7.7
biologically active FSH, the alpha and beta subunits of FSH bei ng encoded ~--—-
by heterol ogous DNA in the expression vector(s), wherein the mature beta
subunit has the seqMetc®ysAThr Sen GOysPHeuPhkePhéhLeAskRhel tgs Thr |le’

‘Ala Ile Gu Lys e S Ser Ile. Asn Thr Thr Trp

Cys Alg Ay Tyr g/‘::gsTyrpT?r;'§ ﬁlELQA%:gng?‘é‘VcP’gTyr Lys Asp Pro Ala Arg 40

Pro Lys Ile dn Lys Thr Cys Thr Phe Lys GQu Leu Val Tyr Gu Thr Val

Arg Val Pro dy Cys Ala Hys His Ala Asp Ser Leu Tyr Thr Tyr Pro Val

Al a Thr GQgha@iFasldiae@yrscidith ¥3 ollitswifidhss AmBmdBiadedl. Asp Ser Thr Asp Cys Thr Val’

Arg Ay Leu Gy Pro Ser Tyr Cys-Ser Phe Ay GQu Met Lys Gu. 50 14. A cell.

as cl ajoned. ARelCasadaithelidn clatdnasgidior 15) @hatoipthe Seotap or eagttef de, veaiors caneprissl at lbast the

expr essi on oee trawsemigdegion o thelbbyneqapitisnafvives dehemd. of | owi ng | eader sequence of

the beta subunit: 55 14 * C L M S* EP 0 211 894 B1 Met Lys Thr

Leu G n PﬁeAPHbasPh@\eEeﬂﬁﬂqueeW@'"@%t"ﬂ%wﬁ'_‘;ﬁsﬁmu*l“@' Cys Oys. 15. A cell as
claised in claim13 or 14, which is a mammulian cell. 1o 16. A cell as

cliai,met 18 el anclimod jnjany onejof clalfjsdp & 1. yiREIR e P’oerac'b“rect&’eﬁ?ﬁp’éff’s ‘E‘ Agsmidct or s

conprises at |east the 690/ transform ng ovr

Vi ms g ennf progess foAp@ %’higjﬂibmp"i:g I?un Eﬁn:::% wi h

2 st el oppeia e rrr"i:grg i R

vvherer%z t heMOr" °each vVector conpri ses a pI asm d 19 A process for preparr ng
the beta subunit of human FSH conprising culturing host cells transfected

with an expression vector conprising heterologous DNA encoding the beta

subunit of FSH, whe$ih 9% Gt Fl& Fawh Bupdhan Hes Thre Idegddidce: 20 Asn
Ser Cys Gu Leu Thr ¥isn die ¥ die Gl cys Arg Phe Cys Ile Ser

® Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr
Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg

~ Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu

80 Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys
. Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
"3/( | Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp

Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
Glu. o

40
" 20. A process for the preparation of the immature beta subunit of human FSH, the process comprising
culturing host cells transfected with an expression vector comprising heterologous DNA encoding the
immature beta subunit of FSH, wherein the immature beta subunit has the sequence of the mature beta

subunit set forth in claim 19 and additionally has the leader sequence:

Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys
Cys Trp Lys Ala Ile Cys Cys.
50

21. A process as claimed in claim 1, 19 or 20, wherein the host.cells are as claimed in any one of claims
13 to 18.

56 22. A process as claimed in claim 1, the process comprising recovering the FSH from a culture of the cells.

23. A process for preparing a pharmaceutical composition, the process comprising preparing recombinant
FSH by a process as claimed in claim 1 or 22 and admixing the recombinant FSH so prepared with a
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‘Ile Au, Lys Gu Gu Cys Arg Phe Cys Ile Ser 25 Il e Asn

Thr Thr Trp Cys Ala Ay Tyr Cys Tyr Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala...
Arg Pro Lys Ile Adn Lys Thr Cys ghd2fi®algss G u 30 Leu - -~

Val Tyr Gu Thr Val Arg Val Pro Gy Cys Ala His His Ala Asp Ser Leu Tyr Thr

Tyr Pro Val Ala Thr An Cys Hs Cys Ay Lys Cys Asp Ser Asp Ser Thr Asp Q/s
Thr. Val Arcgri@itperdieu Gy Pro Ser Tyr Cys Ser Phe Gy Gu-Met Lys Gu. 40 20: "

‘A process for the preparation of. the inmmture beta subunit of human FSH, =
the pr o€lelms fepibg fellowing Q‘!ﬂ"?ﬁ‘iﬁgrﬁjatﬁoéf cell's transfected with an expression -
vector co r| 5| n het erol g ous DNA encodi n the | mmat ur e beta subunit of

FSH, fahE nieeivey e {Qllicigsstim '"Pré‘P’UPé" bet a
subuni t ;e( d}a’('?? ?';%?ﬁgﬁw taﬁ 4hiE e f/mﬁté{?g 5"'?”858%5 SEUefe: e4g
Met Lys Thr Leu @ n Phe Phe Phe Leu Phe Q/s Cys Trp Lys Ala Ile Cys Cys. 50

-21. |A progess as ChshnBdrl & gl el eu Ifhoragn., Iwenerrmwenastlcel |3 are
as clainmed:in any gpe s clainmed in
cl ai r1n@1 t he procegg cgﬁrﬂ Feﬁ%ﬁeﬁ’?‘ngé??\z&ﬁ%ﬁ?férggnf% CUlture of the

cell's. 23. 'A pr _ocenefAsnpu‘hpaﬁ'hng'rappﬂﬁsrmbeLﬁlEdl‘yno@rﬁ%sTYron t he
Process compy | si nopEeRAE! Age! £6AT0RDARYy FEYL Diop PEOCRD AEgCI Al TEd i
e reco nt S

claim1 or 22andamx1 HsogearedwthalS
| 131411 111111 11R¥9 Hﬂilﬂ@ﬂm Lys Thg Cys Thy Phe Lys Glupp o 211 894
Bi_carrier theref OLeuGJafln&'yi:'OGlﬁhEhi'OVhDV\Aﬁg YabtPeotGhy Syate: AT s 1. A

process for the pr g op%g ﬁgh?kgﬁavgi'lﬂe&% eThpﬁ,%g ?i.gEI’IC human

follicle stinmulati ha s and a beta
subunit, wherein tﬁelnaﬂ-ar é‘hb‘eﬁéns(}hanﬂ%shﬁxstﬁyséﬁ%eﬁié AZPn Ser Cys Qu

'I&eu E:Er gn : : e Thﬁe&" ﬁspAb@r1$ﬂr %ﬁp s Thr Vai'ﬁrg%!!y'—ﬁ&ug_ll{ d _lIJ_hQ/Z
rg Phe Cys Ile n y S lyr r-Arg
Asp Leu Val Tyr LyQS'XsBrPr §"’rAITé{rAF§jSP§8P E{% Gﬂ'e ME§5L¥Q§ Cys Thr Phe
Lys du J) Glu Leu Val Tyr Qu Thr Val Arg Val Pro Gy
Cys Ala H's Hs Ala Asp Ser Leu Tyr Thr Tyr Pro Val Ala Thr A n Cys H's Cys
Ay Lys O Aedss ompstising\ebhmorly syhtidsishg Radhyst thbub¥d infY SukGiydtic doff Hansfected

with one or more expression vectors comprising heterologous DNA encoding each of the subunits.

Y
' 2. A process for preparing the beta subunit of human FSH comprising culturing host celis transfected with
30 an expression vector comprising heterologous DNA encoding the beta subunit of FSH, wherein the
mature beta subunit has the séquence:
}nj "Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala

35 Ile Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser
Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr

Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg

_ Pro Lys Ile Gln Bys Thr Cys Thr Phe Lys Glu

% Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys
Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp
Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu

Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
Glu.

50

3. A process for preparing the immature beta subunit of human FSH, the process comprising culturing
host celis transfected with an expression vector comprising heterologous DNA encoding the immature
beta subunit of FSH, wherein the immature beta subunit has the sequence of the mature beta subunit
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"Gy Pro Ser Tyr Cys Ser Phe Ay A u Mt Lys G u 25 the process

conprising conmmonly synthesising each of the subunits in a eukaryotic cell
transfected with one or nore expression vectors conprising heterol ogous DNA -
encodi ng each of the subunits. 2EPAR2IM®4& for preparing the beta subunit

of human FSH corrprl sing culturing host cells transfected with 30 an
. expression vectaor gp ! %ﬁ@aﬂ %ero Io%ous DNA encodi ng the beta subunit of
FSH, V\herelsﬁ”?'ﬁ'é"?fﬂ'f‘ 30d paciimnally, pag i1e P SoMRE% equence: * Asn Ser Cys G u
Leu Thr Asn Ile Thr Ile Ala 35 , Ile AQu Lys AQu @u Cys

Arg Phe Cys Ile Ser Ile Asn Thr Thr Trp Cys Ala Ay Tyr Cys Tyr 40 Thr
Arg Agp Leu Val TyMetybyasfhprbeugln Phg Phe PhgsLewePl@nCy§s Thr Cys Thr
Phe Lys G u 45 cys Tr Lys aldefidabydyéyd u Thr Val Arg Val Pro Gy
Q/s Ala Hs Hs Ala Asp Leu Tyr Thr  Tyr  Pro Val . Ala Thr A n Cys H s Cys
. Ay Lys Cys Asp Ser Asp Ser Thr Asp Cys Thr Val Arg dy Leu Ay Pro Ser
Tyr Cys Ser-:Phe Gy Qu Met Lys Qu. 55 3 A process:for preparing the

i Mrat W ed.b et procestasrolaimedfin dlaimelnthé-Bidth subhmit gf thedSH being erispded by heterelpgous PRyoftrost
cel I s trangifstetpeaision vdvtonandoibp ralphe subtnityefcthe FSHE beipg: prepdeg by deterolopeng NN #HRA
‘encodi ng t Isecondreppragsien voeterdrangfastediinto the hastesll- wher ei n the i mmat ure beta
subunit has the sequence of the mature beta_subunit

1 %idl | gl §t Apergcpss asjofsjmed in glaim 1, poth s”b“"ﬁﬂd'?ﬂs"h@ﬂ@f"%"gfd PoratsriqenuscNG % and
aqutl’i)nal Isﬂf‘g'ﬁéép'?sﬁB"Ye@%er sequence: Met Lys Thr Leu G n Phe Phe Phe Leu

the beta SLgb ﬂ%ﬁs 'tﬂé:n %ﬂ"%?”&gﬁgg‘g m(f %ewpﬁ&%gtro %”S‘Z‘u@h&&?"% %Q"Hr?e'stn 5
t

expressi on Vet bu" a pha subunit of the FSH bei ng encoded by
het er g%ogous DNA of a second expression vector transfected into the host
cell. A process Asn 3exr rm(‘s IGlw [IaunThr Faerh Islubmnrt §l:1cef Ale FSH bei ng

encoded by het er ol ogQis N4, wegtor. 6. A
process for the preparation of (%NA%elr'ilcocféng tfle et su un|t of human FSH,

wherei n the mat ure & DFUF (Tha L EXe dilen &Y AYAGYSSEAYTys G u Leu
Thr As# Ile Thr || errid auhj @dp Lew ¥l Uyl L/ Ady PRIy Ardd e Ser Ile Asn

Thr Thr Trp Cys Al I 5 Thr g Asp Leu Val
Ty Lys Asp Pro Al ZPrg&. 11%\/%11}’ Lfs Thxr Cys Thr Phe Lys Gl’ta.{

Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys
Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro

* ' val Ala Thr Gln Cys His Cys Gly Lys Cys Asp
. Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
e Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
3 | Glu, '

the process comprising DNA ligation and/or synthesis.
49 7. A process as claimed in claim 6, wherein the recombinant DNAis in the form of a vector.’

8. A process as claimed in claim 7, wherein the vector is an expression vector capable of transforming a
sukaryotic cell.

45 9. A process as claimed in claim 7, wherein the vector has NRRL Accession No. B-15923.

10. A process as claimed in claim 7, wherein the recombinant DNA additionally encodes the leader
sequence of the beta subunit:

5o Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys

Cys Trp Lys Ala Ile Cys Cys.

55
11. A process for preparing a pair of expression vectors comprising preparing a first expression vector
comprising heterologous DNA encoding the beta subunit of human FSH by DNA ligation and/or
synthesis, wherein the mature beta subunit has the sequence:

w | R
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=_-"-Pro Lys Ile @n Lys Thr Cys Thr Phe Lys @u Leu Val Tyr @u Thr Val Arg Val
“Pro Ay Cys Ala H's Hs Ala Asp Ser Leu Tyr Thr Tyr Pro 30 Val Al a Thr dn
Cys H's. Cys Ay Lys Cys Asp SeEPA211884 Bihr Asp Cys Thr Val Arg Ay Leu Ay
;. Pro Ser: Tyr Cys Ser Phe Gy Gu Met Lys 35 QJ A ut the
'ii;{process conprising DNA ligation and/or synthesis. 40 7. A process as
“.cllained in claim6, wherein the reconbinant DNA is in the formof a vector.

8. A process as ASD RfF iS¥%IGHmEew Fhe ASh thee VBT oF1¢ Al expressi on
;",vect or capable ofIJteasns.fcny‘a LW GUKaTwOtAwy Gild .cy® 10 FeProcess as

~claimed in claim S B- 15923. 10.
LA prsocess as cl a|Ir7red I'n c ai nﬁ%\m Qﬂﬁ%%ﬁ %ﬁ% additionally
“encodes the | eadéfhAERRP dieu Habdiyr JysmAsp B Ala Arg et

oLys. Thr Leu G n e s Ak lfth iR Ot Qs itk it Alyfs ldBa Oys Oys. 55 11.

A process for prepari ai r. of_‘expression vectors conprising preparing a
firgd expression r o t he beta
%%%qm@maﬁaﬁwmm ¥R |

..subunit of human ASHHis s IAgatAsy Sed/Iamu M MRt TysiRrei n the mat ure
C

" beta subunit has e /

M S ok ‘Hl ﬁ%}q&ﬁ%&s&cer l&/s cés CL:"eyu L%s %s ‘ﬁpe Thr e A a o
_Ile Gu Lys Glu é ARP foF I AsP Q% Ty Val Arg Glygeu | ||e Asn Thr

CThirp Cys Ala @iy Bio Ger Tiwr Uys A At ey \Gilu Bt Liygs Asp Pro Ala Arg
L Pko,Lys Ile G n Thr Cys Thr Phe Lys G u Leu Val Tyr G@u Thr Val Arg Val
=Pro. @y Cys : a Hs Hs Ala Asp Ser Leu Tyr Thr Tyr Pro VaI Ala Thr

dn Cys H| % RS l; rop Gly
pre or pr by lo D ncoding the alpha subunit
: Leu G y E?man EI @t?n an /ors n es@:? %P ﬂig @

and® preparing a Y EONHE sS1on vect or conpri si ng het erol ogous DNA

~"encodi g ot 99,& % 12 %ector AP FlakoRo P WA LrdalidgaRe and/ or
oynt not & vigis® PRty 4 b% flsin sectr, 18 lector SHERbg TR0 erialrge o

:.CONDIi Si REHGBYrleat, AmHadR mt@@saymgmttﬁa@ als@fiancand beta subunits of
- bi olzspgl cally active, heterodinmeric FSH, the process conprising DNA i gation

o . Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala
5fk/ffﬁ. Ile Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser
' Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr
" Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg
i Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu
:F'%“; Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys

% Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
- Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp

55 Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
.f_ Gly Pro Ser Tyr €ys Ser Phe Gly Glu Met Lys
N Glu.

45

13. A process for preparing a transfected eukaryotic cell, the process comprising transfecting the cell with

c one or more expression vectors, the iransfected cell being capable of producing the biologically active,

- 60 _ heterodimeric FSH, the alpha and beta subunits of FSH being encoded by heterologous DNA in the
expression vector(s), wherein the mature beta subunit has the sequence:

s | YO AR O A
* [ L M N *



~and/or synthesis, wherein the mature beta subunit has the sequence: 26 Asn
j____Ser .Cys Qu Leu Thr Asn Ile Thr Ile Ala : K > ; Ile Au Lys
~@Gu du Cys Arg Phe Cys Ile SerEP0213(94 B1 Il'e Asn Thr Thr Trp
“Cys Ala Ay Tyr - Cys Tyr Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg Pro
iLys‘lle dn Lys Thr Cys Thr Phe Lys Qu Leu Val Tyr Au Thr Val Arg Val
~Pro @y Cys 9635 agn ser cys (ﬂtﬁ TS TS M I Tef 1l Aya Thr Tyr Pro

~Val -Ala Thr dn S Hs Se SegeJhr Asp Cys Thr
'val Arg Ay Leu d ‘%Dr%lu% ﬁ/ﬁ/ %E‘%? éﬁ%%éﬁ% BE¥Gu 45: 13 A
'E.'.l[oroce%s Ior p{ﬁpamlrw xsﬁ rEHYs fErat erkepe udyes VAoka csnel'l‘yrtmﬁfmess corrFH Si gg
- transfecting e ‘FQJ{ t e transfected -
. cell being capabl (r}hs%? é{E eraf%p# S‘}%]a%ﬁ; Ae)Ié ok

[ het'er odi neric FSH, anest phte eﬁflbn e % %Lﬁﬁft TRy By BEF n% ®ncoded by
izheteerol ogous DNA ey h?afwxeS@wnrmeowI (mdg WErRIS Ghe Opsure beta

Isubunkd has the se uenc,e P0211 894 1
“Asn Ser Cys GQu L %s*ﬁlﬂ’élar???ém%eﬁ l'f %Tmlﬂ T%Pr u Cys Arg Phe
“Cys Ile Ser 5 Val Ala ‘Thr GlmeC}Panﬂ'ﬁrCer]lYpL!fiscﬁaAﬁPy Tyr- Cys Tyr
«ThrArg Asp Leu V, Y. Y. l_lé_s.ﬂ, I Qs NfnPrPalyardl €1 nehys Thr Cys Thr
i"Phe Lys Gu Leu Va AspSe hr )\E; lg\lé‘yVaI Pro Gé é ﬁﬂ

CALa ks His Ala As%lBe?rQeﬁﬁq'yTYH‘h‘qu’ygePr%h?/a‘F b 1‘?hﬁe@ Y8ys Hs Cys Ay
“Lys , Cys Asp Ser Asgrper Thr Asp Cys Thr Val Arg Gy Leu Ay Pro Ser Tyr Cys
;_-Ser Phe- @y Qu Mt Lys K> Gu. 20 14. A process as-
.claimed in claim13, wherei n t he expression vector additionally encodes: the
“fol I OWI ng |leader sequen e_bet a. sub Phe
-'Phe L&, é;a ch:% gl g F cal 1{% Irerel th§% l'}&slon 694?0& ahéit?on;qlgcegébgg% gec IIE\nﬁ% d-

claim: 13 or ereln the cell whi ch |s a marrmal I an cel | . 16. A process -

asclaimed in claim13, 14 or 15, wherein the vector or each of the vect_"ors_ SR

%conprl ses at |l east the 69%transform ng gion e bayin pilloma .
LVirusgenome. 36 1MetaALySoZbEslel Eif ﬁé& rL"?? a%’ R‘&u %\f’cﬁ gcly%a 13 to. 16
.i'?-vml ch'is a nouse cebys Trp Lys Ala Ile Cys Cys. o

. ..-80- 1B8. A process as claimed in claim 13 or 14, wherein the c¢sll which is a mammalian cell.

least the 69% transforming region of the bovine papilloma virus genome.

i ‘85 17 "A process as claimed in any one of claims 13 to 16, which is a mouse cell.

18. A processas claimed in any one of claims 13 to 17, wherein the or each vector compriseé a plas.mid.= k

' 19. A process as claimed in claim 1, the process comprising recovering FSH from a culture of the cells. -
20. A process for preparing a pharmaceutical composition, the process comprising preparing recombmant

FSH by a process as claimed in claim 1 and admixing the recombinant FSH so prepared with a camer S
therefor. L

' .4_5_.' - Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten : BE, FR, DE, IT, LU, NL, SE, CH, LI, GB

. 1. Verfahren zur Herstellung von biologisch aktivern, heterodimeren, menschlichen follikelstimulierenden
. Hormon (FSH), weiches eine Alpha-Untereinheit und eine Beta-Untereinhsit besitzt, wobei die relfe :
Tooose Beta-Untereinheit die folgende Sequenz aufweist:

° T

16.°A process as claimed in claim 13, 14 or 15, wherein the vector or each of the vectors comprises’ at e e



-~1& A proocess as clainmed in any one of clains 13 to 17, wherein the or each
~-vector conprises a plasmd. ‘19. A process as claimed in claiml, the .
..-pr.ocess conprising recovering EBEZini@4 Bicul ture of the cells. 40 20.. A

. process.for preparing a pharnaceuti cal conposi tion, the process conpri si ng
?:--jpreparl ng recombi nant FSH by a process as claimed in.claim1 and adm xi ng.
- the reconbi nant g§ pEeRa h c e

~ ‘Pat ent anspr Uche £ H §§§ng9g &iﬂ F’eh ?ﬁf“ gg"%:1'ei§r'7er ir?lgggg't&aa BE, FR, DE
71T, LU, NL, SE, éﬁslG VeF#HhFKﬁ 259 PBesF¥sl &h8 §eﬁ bi ol ogi sch-
aktivem het er odIder Asp ThrsThti Tepncysl Alketiyi wyki eyenggr Hormon (FSH),

“wel &hes eine Al p h e, Bet h beS| tzt, vvobe| o
“dier reife 50 Ji‘ﬂruﬂ%:g %E?e're"%‘lt"nﬁgli Q L S § #dgg 538 gus\Bl st
s . _EPO 22§°8§Ms811ﬁsﬁlseLY§y§hEIGYSL@brTHheAbmslGéuThr e Alalle.
j._'GIu Lys Gu Gu £f¥6 Pal b2 &8 o @I lie Asn Thr Thr_j'_

- Trpe Cys Ala Gy gé % ér Thr i/&regvg Mléguval Fro Gil_'yschp Pro Ala Arg - -
Pro Lys.lle Gn By8 ¥ Mp PR 6% EFB (2] %F Fyr Be Thr val Arg val
"-Pro'dy Cys 10 Val Ala Thr GlnAtgsl-HSSI-b?sN;&yABpsSeysLAB Tyr Thr Tyr Pro.

. Val Ala Thr r. Asp Cys Thr VaI
- Arg Ay Leu Gy% %? %Xé %iL §¥? &é @9 éﬁ?] ‘ﬁgg é@i’ge und das IR
- Vexfsahren die geﬁ%YngﬁﬁessynTﬂésﬁy?eﬁer Bbﬁ GhyeGdunMett BYsi n ei ner

' e@aryotlschen Zgihg 20 unfaBt, die mt einem oder nehr - R
~ Expressi onsvekt oren transfakt [ ert i st der hef er ol oge DNA zur Codi erung L
*'Jeder der Unt i.nhei .t en bhei nh nach :

i e Zel I an g;ﬁg on.{ie g ?ﬂrgﬁ‘f; ftSrP'"gﬁr‘}% f ‘t"&ls °"ﬁﬁ£éjj eder

ession ore ransf he1 rolog(e

; vekior &%%\T& Nt érern er
;3. Verfa reerr?g'z P e'tg vvo el die ZeIIe mt ei nem e| nzi gen

- Expressi QaaMekh A"né;ﬁlﬂ:ﬁﬁe% He?&é zb1i8 tmit G 2l Shéth @Lﬂ?&@or@b‘ﬁdex tHhrfsrokifSH &t und.

- Unt er el nagdrtvelet {%Foiogeﬁﬁf\ id aine’bestiHiMtE UhtreifditRodibi, Gh@stnnel t von menschl i Chem _
< FSHyg di e fol gende Sequenz aufweist: 30 Met Lys Thr Leu A n Phe Phe Phe Leu :

. Phe Cys Oyfahrbh PachlAnSpréthal, wbbeLdiéyslie @yiSeiddeveinzRbn Eypfessibrisvekibbiransfektiort ist, der S

. Leu Thr A@sérolodd BNA, Fibiedb Laterkingeitldodiert, Ginfagtlys G u G u Cys Arg Phe Cys. Ile Ser .
“klg Asn Thr Thr iTrp Cys Ala @y Tyr Cys Tyr Thr Arg Asp Leu j Val Tyr Lys L

--ASp Pk 0Upeite BatagUrRreinheit yan rhénech@iham IFSHydie lgend@psqublerautielse Lys G u Lou Val

TyraoGI u o

Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys

Cys Trp Lys Ala Ile Cys Cys Asn Ser Cys Glu

e Leu Thr Asn Ile Thr Ile Ala Ile Glu Lys Glu

' ' ' Glu Cys Arg Phe Cys Ile Ser Ile Asn Thr Thr

| Trp Cys Ala Gly Tyr Cys Tyr Thr Arg Asp Leu

i val Tyr L&s‘Asp Pro Ala "Arg Pro Lys Ile Gln

| Lys Thr Cys Thr Phe Lys Glu Leu Val Tyr Glu

| Thr val Arg Val Pro Gly Cys Ala His His Ala

Asp Ser Leu Tyr Thr Tyr Pro Val Ala Thr €Gln

e | Cys His Cys Gly Lys Cys Asp Ser Asp Ser Thr

' Asp Cys Thr Val Arg Gly Leu Gly Pro Ser Tyr
Cys Ser Phe Gly Glu Met Lys Glu.

50

5. Rekombinante DNA, welche die Beta-Untersinheit von menschlichem FSH codiert, wobei die reife Beta-
Untereinhsit die folgende Sequenz aufweist:

. 55 .

2" U MR
* [+ L n S *



- 'Thr Val Arg Val Pro Ay Cys Ala His H's Ala Asp Ser Leu Tyr Thr Tyr Pro Val
~~Ala Thr "G n 45 Cys Hs Cys Ay Lys Cys Asp Ser Asp Ser Thr-
. .Asp Cys Thr Val Arg Ay Leu d yEPORIINMBIr Cys Ser Phe Ay A u et Lyes

+ “d@ u.. 50°'5. Rekonbi nante DNA, wel che die Beta-Untereinheit von nenschlichem
-+ FSH codiert, wobei die reife Beta- Untereinheit die fol gende Sequenz

iﬂﬁ?lreistEngliOSQAsn Ser Cys Glu Leu Thr_PénJﬂﬂéfﬂﬂr%ilélhlhg:i %ﬁllg} H

Y n alle du

- Lys Gu @u CQys A &é]%@"b??ﬁ I%/els"be ﬂbL@#s lt'rgpﬁm éﬁ?lgi%%&f‘hr Thr Trp Cys
5 _gl_a ESIy %r gs Pl'rlél' mm@mnm%ﬂyﬁﬁlzﬁlﬁs'DyPrﬁyﬁl 'B.Y:Arlg Ero L;C/;s Ile

;- n Lys r S r al Pro y

. .Cys .10 Ala Hi s HIS AIa AS Ser,'t ]‘I'afygﬁyT&% %%&1%@:‘ hr Gn Cys Hs

- Oys Ay Lys Oys A?E%QYW%&lwr#Y%@wqﬂhWa?hwa@ 9'1Eeu Ay Pro Ser

. ;ylr( %’D_S Se; PBEAGnexﬁvaJle :Lmé.f '.:éﬂi- al Arg VaJ. Pro @jl.jtrJhc ? <

.~ Rekombi nant e i e en ist. 7.

. .Rekonbi nant e DNA 2@&1'&%8{’&”‘ eé %3’ 32 gﬁgsi onsvekt or
~ist, der eine eukéﬁq&omla_:mme@a’nleys rPBiSfcysn&t}pmimncys%sﬁ Vektor mt
“der NRRL-Zugriffs leyBd | pruch 7, die

zusAtzlich die fo%é?r:égpﬁéfgﬁgé%%é%&% fh%nagp ﬁ%‘lit codiert: 30

- MMATys Thr Leu YRS PIEPIRY R Y PHReORheG1Wr@luyMer) Bysl e Cys Oys. K

- {_10: Expressionsygkf,or, der eine eukaryotische Zelle transfektieren kann,

.".'-'WObEI der Vektor heterol oge DNA unfaft, welche die Al pha- und
Bet a- Unt er ei nhei ten des bi ol ogi sch aktiven, heterodimeren FSH codiert,

© wob f t: 40 Asn S |
- 0Cly 3§ nbipbarbids hah 3SR d flbfirk Qﬁgggﬁﬁa"%ﬂeazuauqﬁekfg Phe Oys 11e
Ser I | €7, ARBkomBihantd ONA ﬁ&h%&rﬂh% (Pbisi dM vekt¥rSein Elprésionsvektor ist, der sine eukaryoti- S

: sche Zelle transformieren kann.
i "2 8 Vektor mit der NRRL-Zugriffsnummer B-15923.

L 9. Rekonibinante DNA nach Anspruch 7, die zus#tzlich die folgende Leader-Sequenz der Beta-Unterein-
o \J heit codiert:

Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys .
Cys Trp Lys Ala Ile Cys Cys.

10. Expressionsvektor, der eine eukaryotische Zslle transfektieren kann, wobei der Vekior heterologe DNA
umfaft, welche die Alpha- und Beta-Untereinheiten des biologisch aktiven, heterodimeren FSH codiert,
~ "wobei die reife Beta-Untereinheit die folgende Sequenz aufweist:

Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala
Ile Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser
Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr
. Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg
- Pro Lys-Ile Gln Lys Thr Cys Thr Phe Lys Glu
'Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys
Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
val Ala Thr Gln Cys His Cys Gly Lys Cys Asp
Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys

Glu.

d | | KW O L



hr' Arg Asp Lou Val Tyr Lys Asp Pro Ala Arg :Pro Lys Ile d@n Lys Thr Cys

hr Phe Lys QU Leu Val Tyr Au Thr Val Arg Val Pro Ay Cys 80 Ala Hs His
.2 Asp Ser 'Lou Tyr Thr Tyr PEBORIT18MBIThr G n Cys Hs Cys Ay LYs Cys Asp
,,r; Asp - Ser Thr Asp cys Tkr Val Arg Gly Lou Gy Pro Ser Tyr Cys Ser Phe Gly -

~~~~~~~~~~~~

~ e e e e e e e e s s s o

1) o o g;fw" oo T PR B o A e Bt 8ﬁI§Q/ekt or
nsve or t_hetldrologe’D welc ie A erem von
‘nach- An%pgnp dle el nen Zvel sl onsve der
et'erol oge e AI pha- Unt er ei nhe| t von menschl i - chem FSH
ogi efgt ’Exyggésﬂh@&&&énpaar SwobsiZjeddPVBKiS SeieOSURAFIAERE SARARdnsiolMfBIBR 'kadnelﬂle jed¥ekt or
i'Ne” e k@i HofrdiRe ARIA! ReltHoctis foRlfiige UnRReirhaN lontghsdnfhem PERkiomBr, IiRinRiGY, 00€
DNA, - -welwebé béitie Uht6rRhditbrDdn WBHEHE hétbiBibder DRA iMBASLRbies BEIBrwarieh Qfd @bei
ei nhal idRtreife\BIRINntdRnGiC dibbigarnddi St @ifweistn FSH von het erol oger DNA'in den
toren codiert werden und vvobe| d| e relfe Beta-Untereinheit die fol gende -
Segquenz aufweist: .o Asn Ser

'g Le Thﬁ Asfhllﬁl-rh 1 le Ala Ile Qu
Lys.du Qu q/sA%Pc§ePh€Y%y§1H E'e‘Se hY| AsRsA1en iRy ?r% Eys Ala dy Tyr
quys TKr_ T_Er Ar gxPapclaeuLys! GIwGlyscﬁspA?glo?nbaC%?IPaosgy’s Ile An Lys Thr
:Cys Thr- Phe Lys r u g o] y Cys 20

_'AI a Hs Hs A a % Aéglrjfn\{ga‘aﬁl\? TgI~'h $ AYE Gﬂ’ Tyé c§r5 T?r

Thed A'n COys Hrlsrcaz;ge\?p L?S vad NE e A§B BEp #p AT Oys Thr Vaal Arg
ket Cx Lo RFBLLIM! TRMCGER LyGoTRLy ofb Tk phiSLguGLy A B 196
Fansfektiert |%g4 %Be?yﬁl ElzeP?‘E \%B‘i ATg {raEXmgangg. ? 5 bi ol ogi sch

Kb \ées FS:—I zu RlEeHgsnHisohta Asp SephheuudyrBEha- wm:ePe'pnhS: ten vondFSH '
on ‘het er ol oger r PRESS LGS Ykt odl ert werden
nd wobel die r‘é%ggt‘gﬁ Ed‘g‘rg nhe% g§§ Fi? tﬁﬁ Qggque auf wei st : '
~ Ser Asp Sewr Tt!;!‘sAspuCYEeﬁ'h}'hVaAsﬁrﬂ & 1"Tlli-1e‘:l le Ala -le Qu

“Qu Au O r§r8h§e9’§'¥b| eysSser! PﬁeA&%\P{Tb'luTﬁétTms‘Q’s Ala Gy Tyr
& Tyr Thr Arg p Leu Val l‘_(ys Asp Pro
Thr Phe Lys Giny

‘ o 13. 'Eukaryotische Zelle, die mtt einem oder mehr Expressnonsvektoren transfokdiert ist, wobel die Zelle
. imstande ist, biologisch aktives FSH zu erzeugen, wobei die Alpha- und Beta-Untereinheiten von FSH

wvon.heterologer DNA in dem oder den Expressuonsvektor(en) codiert werden und wobei die reife Beta-
Untereinheit die folgende Sequenz aufweist:

" Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala
Ile Glu Lys Glu Glu Cys Arg Phe Cys I%e Ser.
Ile Asn.Tﬁr Thr Trp Cys Ala Gly.Tyr cys Tyr
Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala A:g
Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu
Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys

_ Ala His His Ala Asp Ser Leu Pyr Thr Tyr Pro
4 val Ala Thr Gln Cys His Cys Gly Lys Cys Asp

Ser Asp Ser Thr Asp Cys Thr val A;g Gly Leu

Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys

'14. Zelle nach Anspruch 13, wobei der Expressionsvekior oder einer der Expressionsvektoren zusétzlich
fir die folgende Leader-Sequenz der Beta-Untereinhsit codiert:

= B O
* < L L] S * .

a Arg Pro Lys Ile Gn Lys Thr -



wvon Wrtszell en unf

“Leu Val, Tyr Gu Thr Val Arg Val Pro Ay Cys Ala Hs. Hs Ala Asp Ser Lau

~Tyr Thr Tyr Pro O 45 Val Ala Thr An Cys Uis Cys Ay Ly -
.Cys Asp Ser Asp Ser Thr Asp Cys EmMP2vhBa4BYy Gy Leu Gy Pro Ser Tyr. Cys Ser
- Phe Ay AU Met Lys 50 A U. 14. Zelle nach Anspruch 13,

- wobei der Expressionsvektor oder el ner der Expr essi onsvekt or en zusgt zli-ch

- fUr die fol gende Leader~-Sequ r nt | 55 22~
111111111 111111Mef WS*T%% 9591 P 1’9‘ e E%wot"?%l% B11 Met Lys - .
- Thr Leu G n Phe e mmmmmm.ws Ala Ile CYS Cys. 5 15 ZeIIe---

nach Anspruch 13 oder 14, die eine SAugetierzelle ist. 16. Zelle nach. '
?__Ahspruch 13, 14 oder 15, wobel der Vektor oder jeder der Vektoren zum ndest-

'69% des 1§,0ze11e nacﬂl_ﬂl\ﬁéhﬁfcﬁﬁm P4 3R eine st lyudiife & nder papi | | omavi rusgenons
-enthalt. 17. Zelle nach einem der AnsprUche 13 bis 16, die eine Mauszelle

.1 st 1816.e2dI18 nabhCARsHIdRERS) G2 bdeRRS, Woblki ier ekidd lofler Jebier ¥R V@ktorSh® EunfifliRst esa,d&rs
Vekt ab ei nTekismandtionsbérbictisides Riflderdépilldnitilifudgondnis erdtiitst el | ung der

- Beta-Untereinheit von nmenschlichem FSH, wel ches das Kul tivieren von

- W r t szel¥.eZslleindchleinem dercAnspriiche 131 bisi 6, dieine Mauszalipustkt or transfaktiert 'si-nd,
~der heterologe DNA unfaft, welche die Beta-Untereinheit von FSH codiert, :
wobei dil® 4elle pash Biner desfinsprighp i bis 17 iwebef dér gesrdasierSéaifioeeiy Plasmidwiniedt: 20 Asn Ser

- CysQPu Leu Thr Asn |le Thr II|e Ala Ile Qu Ly s Gu du Cys Arg Phe Oys
1{e Ser 1%6‘@@@ %ﬁ'efFP?PU"?Ht’P" g:‘n:aforgrg %y o 'C'ﬁfrdaA '%@ﬂ‘fgéu Val
I
' $§:: Iéyﬁ Th eI sldle g rg}lelge Ie‘p?drggg die reife B(tt’yl%]\teremhelt lmf epﬁiéslﬁn %Xl ;/al
. gr LeuMFr Thr Tyr Pro VaI AIa Thr An Cys H's Cys Ay Lys Cys Asp. Ser
Asp Thr Asp Cys Thr Val Arg Ay Leu 35 Ay Pro Ser

o Tyr Q/s Ser Phe G yAghuSéftCyssGBiuLeuOTh20AsveIlahThn Ile Adastel | ung- der
unrei fen Beta- Unt cr ¢ighgis 10D ABASGRI EPETAES bnuckpbesadagatil Livie: ren

el nem pressi onsve tor transfektiert
.-sind,.sder heterol oght Mﬁrﬁ'ﬁﬁThﬁe?‘t’ﬂe"ﬂ?e’*%r‘é??e’”%t G¥Y8nT¥Fei nhei t \_/o_n

" FSH codiert, wobei The ApgeAsp BeuathteyglnpglnsﬂlpronAaasgrgch 19
et ant e Seduenz HEG Efh £ FELA LYChAL AL oRESkhL! Lylfateat 2 oh die
. Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys T
Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp
Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu.
35 Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys

Glu.

30

40 20. Verfahren zur Herstellung der unreifen Beta-Untereinheit von menschlichem FSH, welches das Kultivie-
~ ren von Wirtszellen umfaBt, die mit einem Expressionsvektor transfektiert sind, der heterologe DNA
umfast, welche die unreife Beta-Untereinheit von FSH codiert, wobei die unreife Beta-Untereinhsit die in .
Anspruch 19 angefilhrte Sequenz der reifen Bsta-Untereinheit besitzt und zusdtzlich die folgende-'
Leader-Sequenz aufweist: B

Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys
Cys Trp Lys Ala Ile Cys Cys.
50 '

‘21. Verfahren nach Anspruch 1, 19 oder 20, wobei die Wirtszellen solche sind, die in einem der AnsprUche
13 bis 18 beansprucht sind.

8 22. Verfahren nach Anspruch 1, welches die Gewinnuhg von FSH aus einer Kultur der Zellen umfaBt.-

23. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches die Herstellung von
rekombinantem FSH durch ein Verfahren nach Anspruch 1 oder 22 und das Zusetzen des . so

W



'i-f'-'.45 Met,Lys Thr Leu @ n Phe Phe Phe Leu Phe Cys Cys Trp Lys Ala lle Cys’ Q/s.'--:

. 50 21. Verfahren nach Anspruch 1, 19 oder 20, wobel die Wrtszellen sol che

7-si'nd, die in einem der AnsprUcEEOﬂiﬂs%Bw beansprucht sind. 56 22.
-.-;.Verfahr en nach Anspruch 1, wel ches die Gew nnung von FSH aus einer Kul tur
der zellen unfait. 23. Verfahren zur Herstell ung ei ner pharmazeuti schen’

-+ Zusammeni¥eesislign FStbsuginem Td?‘i?"ﬁ'—'@?‘gt el lung von rekonbi nantem FSH durch ein -
Verfa 2..U das Zusetzen des so 23
. ryaFentan 0@9‘3%% fq%Psz%r gemg.t ellten FSH zu ei nem Trger unf af l_t :

“Pat gntanggikeh Qurf M JIIEM

. ggxﬁﬁq)%b \49{ Ll&l %Ltg'l% mem- n@ens&lhchyr? ﬁé?ﬁggheﬁﬁ&en

* Herstel | yngoy Giseh ided sin fum&am | BB Grifbreiftol Bedhzt GOSN die reffe

- fol likel mmkﬁ{,& afvibist: We ches ei ne AVpha- Unt erei nhei't und

. eine Beta-Unterei nhelt beS| tzt vvobel die reife Beta Untereinheit die T
~~fol gende’ Sequenz aufwei st: |00 Asn Ser Cys G u Leu ThriAsn *
~ 1lewThr 1le Ala IH@ @er IG¥s Gln Gan G Asn lHe Ghy IIJee gekalle Asn Thr Thr
. Trp Cys Ala Gy ¢ Ve ASérPro Al a Arg Pro
c.Lys.11e dn . Lys Thr %? %s -th}eu %ﬂl%ﬁv\%leT GI u Thr Val "Arg Val Pro "=
“dy Cys Ala His H]se sh Al ﬁﬁsﬂaﬁﬂrylﬂ%ﬂ-’% WS Thr dh Oys

Hs Cys Gy Lys Gy Ay A&HuSEsl'ﬂ')rr @Asp Bro \&laAxgGy Leu Ay Pro-

?Iidg{;tjgg;eqjidgrer dg}%gf% gl%lﬁ%e%nq‘.el nle{(fyL dﬁ,}r;ﬁ{l Zﬁen %Iel getrjlrar:‘ QSB?nem e '

mit einem oder fsiw VIadp Ry G VBT Gfash Anchiile iR @r@ly s€ysder het er ol oge

DNA zur Codi er unQ1L4f's Gfils WtaL R Nsdyt qga‘pefﬁhaﬁ{,pt |_¥§Opg° Ver f ahren Zur. -

%%tel | ung der Beta-Untereinhelt von nensch hem FSH, wel ches das
Kul

o ivieren von ok && ITF GihiG¥s His s %]rlﬁemf 2RPBnsvekt or
transfektiert simsbr dap rﬁmmﬂmg&%&a&ﬁ&ammg\mm&ﬁe

ié,_'.,;._.Beta Unt er ei nhei S | f reinheit die
" fol gende SequenztGa V'%{%?e%%@} c.é,eg/% %ee C{lgj r-.%%r%%e Thr Ile Ala®
Pkl esG U Lys G u @]m Cys Arg Phe Cys Ile Ser .40 Ile Asn = =
“Thr: Thr Trp Cys Ala Gy Tyr Cys Tyr Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala@

SUAr g Pr 0 lmasdaks | eridBiram digy gendditsardy Syniiiese jébier dey SniGlleliheiton in einer eukaryotischen Zelle
R . .umfaBt, die mit einem oder mehr Expressionsvektoren transfoktiert ist, der heterologe DNA zur
- Codierung jeder der Untereinheiten beinhaitet.

2. Verfahren zur Herstellung der Beta-Untereinheit von menschlichem FSH, weiches das Kultivieren von
- Wirtszellen umfa8t, die mit sinem Expressionsvekior transfektiert sind, der heterologe DNA beinhaltet,
- - welche die Beta-Untereinheit von FSH codiert, wobei die reife Beta-Untereinheit die folgende Sequenz B
4/ aulweist
.85 .

Asn Ser Cys Glu Leu Thr-Asn Ile Thr Ile Ala
Ile_ Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser

S Lle Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr
o Thx Arg Asp Leu val Tyr Lys Asp Pro Ala Arg

‘Pro Lys Ile Gln Eys Thr Cys Thr Phe Lys Glu
‘Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys,

"
e Ala His His Ala Asp Ser Leu Tyr Thr: Tyr Pro
Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp

R . Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
s Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys

Glu.

;. 86 8,. Veriahren zur Herstellung der unreifen Beta-Untereinheit von menschlichem FSH, weiches das Kultivie-
" ren von Wirtszellen umfaBt, die mit einem Expressionsvekior transfektiert sind, der heterologe DNA

- beinhaltet, welche die unreife Beta-Untereinheit von FSH codiert, wobei die unreife Beta-Untereinheit

die in Anspruch 2 angeiiihrte Sequenz der reifen Beta-Untereinheit besitzt und zusitzlich die folgende

* c L M S *

24




-".'--._"I-_.-,él'l:.'l-Va_.| Tyr Glu Thr Val Arg Val Pro Ay Cys Ala H's His Ala 4sp Ser' Leu-Tyr

" Thr ‘“Tyr Pro Val Ala Thr Gn Cys Hs Cys Ay Lys Cys Asp Ser Asp Ser Thr Asp. -

~."Cys ‘Thr Val Arg Ay Leu 50 ‘EPO211894B1 dy Pro Ser Tyr Cys Ser Phe. -
. dy Qu Met Lys GQu. :5. Verfahren zur Herstellung der unrelfen -
Beta- Unterei nheit von nenschlichem FSH, wel ches das Kultivie- ren von

LW tszel | EPRIBTERANZ 3HWRSE it ei nem Expressi onsvektor transfektiert sind,

. der heterol oge DNA beinhaltet, welche die unre| fe Beta-Untereinheit von FSH
C."codiert, wobei di LT e h r 2 angefahrte
.Sequgnz der rei fe% Ee{:'g-guepgr%?%%?‘ iélgl ?h% %ﬁgﬁtﬁi}% Eﬁgdi e fol gende -
SRR 24 * Cys Trp Lys Ala Ile Cys Cys. A |

SO 1 112] 11~mme e 1 11 11 EP 0 211 B94 Bl Leader-Sequenz

- aufweist: Met Lys Thr .Lu G n Phe Phe Phe Leu Phe Cys Cys Trp Lys Ala lle
2o OYS. Oy . VériahéR nbh UrBBludhes; ok 88 'BeGlUntbreintBD&ds FEHRIURR hatelldg£DRA BIEY drstsles FSH
2. durchy het exgbssigrsveRtife QodRRISwWIRI™ BideBie tABha-Untereiniiditt @8 SFSPNGUEK hé¥rSlogdODINA leinesMi I d
iund di e Akpéan Ekﬁessiatsvdkarstcodaswrﬁﬁhbrdtld!ueWirhﬁnefrmistegiartBNA ei nes zwel ten
“Expr essl onsvektors codiert wird, der In die Wrtszelle transfektiert ist. 5
i.- Ver f ahr&n Veréebten Aachpinaprichlt, walgsh béidehidriteteintieitemerios FAH eort leterakger PGeinasreinzigen _

.. het er ol og&xpr@sioansupitassscodieri wergem Expr essi onsvektors codiert werden. t15 6.
. Vapg#hren zur Herstell ung von DNA, wel che die Beta-Untereinheit von -

" “renschl§ c Nefahvergy Hegielung voq, DA weiche gie iBeta-Uniereinheli yos, mensshlichemgr et Fesisfende

- Sequenz aHPWJf"gfe'f"Rgtﬁ US‘@P'"@%"'@'H“E&&WFW%'SH le Thr Ile Ala 20 Ile GLU

© LyS AU QU CYs Arg Phe Cys Ile Ser Ile Asn Thr Thr Tr Cys Ala @Y Tyr

Cys*Tyr Thr Arg AssrdervalysTy@u [hen Ay mﬂl]&% Ala -

[ Proths e G n Lys T ysel b P d ey \@s te Gag Thr Val Arg

- 'Val Pro Ay Cys Alaﬁ-lls Ser” Ley Ty, T

"~Val" Ala Thr dn qu]-%lAssRﬂ“GW‘rl_ﬁgr aS (;Ysl' Y%p Cys Thr Val

“"Arg Gy Leu Ay Pm;SergTWs@ﬁ‘e\BefaPhqrxﬂby.GAsp\/EBrd.WS.&BIAl:g 85 und das
~Verfghren DNA-Liggio f th ga‘ﬁ@n nach
Anspruch 6, wobei q;dﬁ er}'fygﬁ(%%b eda]fﬂ% or‘llrﬁrel nees\@ ktor sl autwei st. 40

- B Verfahren nach LawspraiciTyr be&‘hﬁéfal/e%t%rvﬂ P 388 F¥hsvekt or i st,

L,er ei ne eukaryot IS uLeLIHEs Ala Asp Ser Leu Tyr Thr Tyr Pro

Y .80 - " Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp

Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu

. : - Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys

R :

und das Verfahren DNA-Ligation und/oder Synthese umfaft.

7. Verfahren nach Anspruch 6, wobei die rekombinante DNA die Form eines Vektors aufweist.

‘8. Verfahren nach Anspruch 7, wobsei der Vektor ein Expressionsvektor ist, der eine eukaryotlsche Zelle
- transformieren kann.

9. Verfahren nach Anspruch 7, wobei der Vektor dise NRRL-Zugriffsnummer B-15923 besitzt.

45
10. Veriahren nach Anspruch 7, wobei die rekombinante zus&tzlich die folgende Leader-Sequenz der Beta-
Untereinheit codiert:
50 . Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys

Cys Trp Lys Ala Ile Cys Cys.

-85 11. Verfahren zur Herstellung von zwei Expressionsvektoren, das die Herstellung eines ersten Expressions-
vektors, der hetercloge DNA, welche die Beta-Untereinheit von menschlichem FSH codiert, beinhaltet,
durch DNA-Ligation und/oder Synthese umfait, wobei die reife Beta-Untersinheit dis folgende Sequenz
aufweist:

. g




rllansformeren kann. 9. Verfahren nach Anspruch 7, wobei der Vektor die
NRRL- Zugri f f snummer B-15923 besitzt. 45 10. Verfahren nach Anspruch 7,
“wobei die rekonbi nante zusat zl EBmzin(ssnmgende Leader - Sequenz der Beta-
.“Untereinheit codiert: 50 Met Lys Thr Leu G n Phe Phe Phe
i LIy Phe Cys Cys Trp Lys Ala Ile Cys Cys. 65 11. Verfahren zur Herstellung

I EX kt d di e Her st t Ex ' -
Vektore, der hotATRIIRR B CHEI CRE T AR A1 Hve: ER1 £8on wenachi; chom
“FSH codi ert, beikkalGly LysirGiu Boiu [CysitAng Rirvel/@perIByn$ewese unfaflt,

* . wob d f t I t: 25
PR 1 PR g oty Sy

i I Arg gosp daeu Gl SBYr s AP PR AR BXF 11e Thr. Ile
ﬁlsa ll'lhe <T3hu TLYSPﬂLLyﬁme@BnAL ¥s Per Gygs 1T 968 Lys G»lSuI r L Alsl e
- Asn .Thr rTr r.Lys

T ProsAl a Arg Prg ’L?%s‘fﬂa@%y‘i’y‘g %C%{s%?/g lﬁI: ﬁgg{@pﬁ fg% VaIy Ty?/ d up

. Thr Val PArg Va.Ak dis HisAla Aspi Serd %e%AI'bYWJSeTYtaquyr Thr Tyr Pro

~=Val-Ala Thr G n ¢yf Al fs diN &ys Vs épé A8p Asp Cys: Thr Val
i~Arg.dy Lau Gly Pro Ser er Phe u sowi e die
‘Herstel lung ei ne¥*% 3R #@xﬁ%s@?%n%k’? va'ﬁe’?r%e%g}’ Eﬁ Ye DNA, weiche

- .di"gAl pha- - Gy Rid sSexr e tCysnserniltd| ¢rheelkMatollysrt, beinhaltet,

sdupch DNA- Ugat | Jnd/oder Synthese. 12. Verfahren zur Herstellung eines -
..EXpressi onsvekt ors, wobei der Vektor heterol oge DNA unftalt, weiche die

‘Al pha- und .Be Ia Unt ere| nhel ten ete odi_nmer en. FSH

er S[O te di

COdI ert’ enga ||ée co %?etlnl@:ge % P lgmﬁun c?ergmle { {ﬁ]a wobei .
Codi e®rei fe T e| nﬁ | P quenz au °$t: Asn Ser

yCys Ay4g: g hl:g zu%&llbrﬁg oI35 E ;&r& ?3{1 obel or Vektor rolog'% rﬂfaB&-Wélc%/u Gu
-Cys Arq E Sind 'Befa Un@?d’mhgl eﬁ Mbiolddfsch Q ivenl, nie&é:é‘ GNP ady " Thr

rg Asp. b&vbh A nnmgaﬁo\ssm r Bjifine8d BmAitdinEWabe: ¥id rédeeae@-umdfmeiaaf deThr PhL

¥skasG U beghentdurwbiéé G U Thr Val Arg Val Pro Ay Cys Ala His His a Asp Ser.
Lau Tyr Thr Tyr Pro Val Ala Thr G n Cys Hs Cyp Ay Lys Cys Asp -; 40

er--Asp- Ser Thr Asp Cys Thr Val Arg G.y Leu Ay Pro Ser Tyr Cys Ser Phe
,.Q/y Glu Mt LysAsn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala -

Ile Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser
Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr
. Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg
Pro Lys Ile Gln Lys Thr Cye Thr Phe Lys Glu
Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys
Ala His His Ala Asp Ser Len Tyr Thr Tyr Pro
Val Ala Thr Gln Cys His Cys Gly Lys Cys Asp
Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu

Gly Pro Ser Tyr €ys Ser Phe Giy Glu Met Lys
Glu. ' h

18, Verfahren zur Herstellung einer transfektierten eukaryotischen Zelle, welches die Transfoktion der Zelle
it einem oder mehr Expressionsvektorsn umfaBt, wobei die fransfekfierte Zelle imstande ist, das
biologisch akfive heterodimere FSH zu erzeugen, wobei die Alpha- und Beta-Untereinheiten von FSH
von heterologer DNA in dem oder den Expressionsvektor{en) codiert werden und wobei die reife Beta-
Untereinheit die folgende Sequenz aufweist:

- AN



: L . 13. Verfahren zur Herstellung el ner transfektlerten'
ukaryotlschen Zelle, welches die Transfektion der Zelle imt einem oder-

hr Expressionsvektoren unfaBt,ERQ231 84 Bitransfektierte Zelle |nstande 3
i “das bi ol ogi sch aktive heterodlnere FSH zu erzeugen, wobei die Alpha-
§;und Bet a- Unt er ei nhei ten von FSH von heterol oger DNA i n dem oder den .
" Expr essl onsvekt or ) d r e | e a- 50 .
E nterelnhelt die égﬁggﬁge ugﬁzﬂgﬁfQHg ﬁQB glg Tk i&% Ei% S Cle
brm e . ~~L}e Glu~Lys~Glu~Glu~Cys~Azg~Phe~CyslIle_Ear | 11 66 :

~IX& ASA Thr Thr ‘I'r CsAla Gl ™vr Cvs
P0‘§1189481 it SGA A YRS

Ser S
du Lys d Tﬂé ﬁrg%gpA{agu Eﬁé TWSLYFIQSPSQFGI ﬁéaA&"TgThr Thr Trp.G
. Ala Gy Tyr Cys TproThysALBeAshnlbys\ehrTgysLyhrAPRePLYsAGAVATg Pro Lys Ile

N Lys ‘Thr Cys T. Val.Arg Val Pro: “Cys
=10 Aba His H's A#éuAgﬁsééfrﬁgguTgﬁr ﬂL1T§¥ Gy Vg A?g ﬁg %A n Cys. H's" Cys
Ay Lys Cys Asp Shiajg SﬁisThlaAbppcﬁsrTbeuVEyrAﬁngEerauovv 15 - .
@y Pro Ser Tyr Wﬁlsﬂia%ﬁr%lnchs'\'ﬁisl—t‘ sK@l s Sdu

.. =20 14..Verfahren nach Anspruch e55|onsvgktor zusatlech
“ter die f ol gende PRSP PBEFHT (AFPREYS. @hFeVEFnREEtGAUdP@Pt

ar\MEF Lys Thr Leslg PréhsePheyPheykosePhph8YG1EyGLhr Hekysyd a |l e. Q’S Q’S
- 1%, Verfahren na % @nspr uch 13 oder 14, wobei die Zelle eine Saugetierzelle
o I'st. 30 16. Verfa + nach Anspruch 13, 14 oder 15, wobel der Vektor.  oder

~ jeder der Vektoren zun1ndest 69% des Transfornatlonsberelchs des -

i-Rlnderp i v
i qﬁ) 3558% J\Jl‘f " i S\BBJ] %LI resesilbﬁs'éve ruzgZ hqunfupé? Qldg%gq%;cg% ofu:%‘(ﬁ .
.;.Jedem der nspr % bis 17, wobei der oder jeder Vektor .ei £
nfalt. - 19. Verfahren nach Anspruch 1, welches die Gew nnung von FS aus '

nelner Kultur der Zpld aiydwid tm&mﬂ%é@ﬁa@m Eew PRestgkl ung Eifner
1-pharmmzeuti schen Zusamrenset zy i ches di e Herstellung von .rekombinantem
ﬁl% ' .

'}-f;"FSH durch ein Ver Y% &FH @& fdSms Zusetzen des so

. hergesteliten FSH zu einem Tr~ger unfalt. Revendl cations 45. Revendi. cat I ons

" 'Qogr "l es Etats contractants sulvants BE, FR, DE, IT, LU, NL, SE,. LCHe LGB |
L 15. Verfahren nach Anspruch 13 oder 14, wobei die Zelle eine Sdugetiorzelle |st : L '

22 16. Verfahren nach Anspruch 13, 14 oder 15, wobéi der Vektor oder jeder der Vektoren zummdest 69%
des Transformatlonsberelchs des Rinderpapillomavirusgenoms enthélt.

u :17.. Vertahren nach jedem der Anspriiche 13 bis 16, wobei die Zelle eine Mauszelle ist. _

18. Verfahren nach jedem der Ansprliche 13 bis 17, wobei der oder jeder Vektor ein Plasmid umfaBt

' 19 Verfahren nach Anspruch 1, welches die Gewinnung von FSH aus siner Kultur der Zellen umfaBt .

-~ 40" 20. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches die Herstellung. von

" rekombinantem FSH durch ein Verfahren nach Anspruch 1 und das Zusetzen des so hergestellten FSH -
‘zu.einem Triger umfaBt.

N _ Revem_ilcatlons
" .- 45 Revendications pour les Etats contractants suivants: BE, FR, DE, IT, LU, NL, SE, CH, LI, GB

1. Procédé de préparation d'une hormone folliculo-stimulante (FSH) humaine hétérodimére, biologique-
" 'ment active, comportant une sous-unité alpha et une sous-unité béta, la sous-unité béta mature ayant la
" séquence :
50

. B

T [N |I|]I I



:_:1'-.; "Progede de preparation d une hornone follicul o-stimulante (FSH) humaine
“het 6rodi nbre, biol ogi que- nment active, conportant une sous-unite al pha: et

..une sous-unite beta, |a sous-uEPt021I@94 Btat ur e ayant | a sequence: 50 .55 27 -

;:J 1111111 111111 11111 11111 11 11§ s0 - ~ ~ -

~ EP O 211 894 Bl1 Asn Ser Cys A u Leu Thr AsnIIeThrIIe'

' A%a lle Qu LYSAéﬁUSE*Uc§¥SG£ﬁ9LEﬂth£N§sh|ElSeThi Ile Ala “Ile Asn Thr
~ Thr Trp Cys Al y p Asp Pro Ala Arg
Pro Lys Ile @n f Giﬁ I‘% Giﬁ Gi‘ﬁ C@% @ Ph c¥ 1-1|i' u Thr Val Arg-Val

. Pro dy Cys : 1D1e Asn Thr ThraTEPsCYFsAAﬁaGAYpTSé'r CN&JTW-T Thr Tyr Pro Val

CAla’Thr @ n Cysphl-Safysa YLLMSVQIST PLS8r aAeP PSS Al aMep Cys Thr Val Arg -
Ay Leu Gy Pro_Ser £I'¥r g? g .

6d6 -
“conprenant | a sYRPhb¥E & cﬁ?rﬁuﬁyﬁeTBFaGHﬁe Espk‘é.@yfnﬁlé‘g Bans

dans une
~cellule 20 Beaavadt fgreGlunafthtevadeAage¥Valn Pow Fl¥IONS s vecteurs

- d" eygor essi on de h r g e d (i\gq.c S - uni t6s. 2
.Proced6 sui vant #a%ﬁeﬁggcgt@oﬁgg ggg ﬂgfl \i?.g- % ul'e est transfectle
~avec plus d'un Vadtdia- ThreGRReS¥FOHL ScﬁX&uglye&YéJrcycﬁ)tﬁﬁ%nant de 1" ADN

het er ol ogue enCséﬁnhsaneiomﬁrUAsbecyeSwn@tMua,AE@lblyWEmmde suivant |a.
‘revendi

: cation 1,_.daps | | a_cel fe C un vecteur:
- d' §xpression un??]&eg n%g ZXF §&S) gﬁ%NPﬁ gf"&a%ue%eeﬁ%o sﬁt chaque - -
"“sgus-unite. 4. @dusous-unite bata immture de FSH humai ne, qui conporte la

+ sequence: -: 30 NEt Lys Thr Leu GI n Phe Phe Phe LeU Phe Cys Q/s Trp Lys -
Aa-lle

Lys Qu
- a % gy =3y SF i ;%tgﬁ o Celhue
Th::l %/; cg r% cﬁgs %IL e ay_ec un Oulj) SUI'SAFaeuE ﬁexigres IT e S{t;gﬂ enc a%t yr .
solkys- Thr

cHes Hg. chéed/és&nvgﬂrlalr ndioglion] N7 dahy leqlidi Ga ¥athuleAlst trddfectsd Qv&yﬁusHHn?m Qttoud Y. Lys i
‘Oys Asp VR

§%§pré§lgn, %ﬁ'éun cteﬁﬁf?:m@éﬁanﬂ% I'ABN he@foibgld shcdeRi ukd YouE2iiis Fsbect 3 Cys'Ser
. Phexdy Gu Mt Lys G U

3. _'-Prooédé suivant la revendication 1, dans lequel la cellule est transfectée avec un vecteur d'expression '_ '
unique comprenant de I'ADN hétérologue encodant chaque sous-unité.

' \/ ' 4. La sous-unité béta immature de FSH humaine, qui comporte la séquence :
o Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys
S _ _ cys Trp Lys Ala Ile Cys Cys Asn Ser Cys Glu
. ' Leu Thr Asn Ile Thr Ile Ala Ile Glu Lys Glu
B Glu Cys Arxrg Phe Cys Ils Ser Ile Asp Thr Thr
Trp Cys Ala Gly Tyr Cys Tyr Thr Arg Asp Leu

_ val Tyr L)"s Asp Pro Ala Arg Pro Lys Ile Gln
1i ¢. Lys Thr Cys Thr Phe Lys Glu Leu Val Tyr Glu
. Thr Val Arg Val Pro Gly Cys Ala His His Ala
Asp Ser Leu Tyr Thr Tyr Pro val Ala Thr Gln
cys His Cys Gly Lys Cys Asp Ser Asp Ser Thr
Asp Cys Thr Val Arg Gly Leu Gly Pro Ser Tyr
Cys Ser Phe Gly Glu Met Lys Glu.

s

-
5. ADN recombinant encodant la sous-unité béta de la FSH humaine, dans leque! la sous-unité béta
mature comporte la séquence :

28

g

s GI u Lou Val Tyr @u Thr VaI Arg Val Pro Ay Cys - Ala - -



o 50 6. ADN reconbi nant encodant |a sous-unit6 b~ta de |a FSH humgi ne, dans

| équel la sous-unite bata mature conporte |a sequence: 28 :
0: 1111111 1111 EP O 211 894 EBA0AR$N8ReB1 Cys G u Leu Thr Asn lle Thr Ile
i“Alld-l1le Qu Lys Gu GQu Cys Arg Phe Cys Ile Ser S's " 1le Asn Thr
- Thr Trp Cys Ala @y Tyr Cys Tyr Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg

;i_-_;P-,r_o_ Lys Ile @n Ly r I Val Arg Val
R &y s 0 TS PR Rhady il el pk T b g e

GI n COys Hs Qys Ay %/&J(‘:}/SLXC%ﬁ%ércﬁépc%r?*%rg%@pcﬁ##ﬁr S6X Arg.Qy Leu.
%lI&AE)&ISr%'.Conbi nént suiIﬁ %Asﬁi drlﬁer'rﬂ'xyr'rzﬁyscﬁerAP&eGl}%/'rﬁucyst Thys G u. 20 6.

_ S S un
..vecteur. 7. ADN reco Azl ti{%l vanﬁajaqﬂége‘ﬁggc‘%\gﬁ ﬁggmgéné& equel le

‘ vecteur est un vectRxg W%x&%ﬁlmrim@btecm ThunBher s GA& cel | ul e
eucaryatique. 25 8Le\{pq;ﬂlrmayaﬁuIﬁﬂ;@gg%g%aqggspgblgggsc?sl a NRRL. 9.

. ADN rgconbi nant suiyvant !a revendi cat i encode en“oufre |a sequence

“de tete suivante dé¥ dimiAla RR. Sep %‘l‘ Tyx Fhr E¥& &P Phe Phe Phe
. Leu Phe Cys Cys Trwdly<ala arid esﬁysc@suu%c;l@ GYgCcLeBI C¥'seRspessi on

-;capable de transfe el | i r renant de
-1 ADN -het i r oi ogue ecén?odgér#eﬁc @Bﬁsf%hlaé%g gﬁﬁﬁ?ﬂa Aﬁgt g‘i& glrrIESH
~_h6tzredi mbre, bi ol G RIIEReRIYYCYS SSenuBhenéls S3uaMedt dys conport ant
il sequence: Asn Sgfyfys G u Leu Thr Asn Ile Thr Ile Ala Ile Qu Lys Qu.
@ Cys Arg Phe Cys I1e Ser Ile Asn Thr Thr Trp Cys Ala Gy Tyr Cys Tyr 45
. Thr-Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg Pro Lys Ile @ n Lys Thr Cys Thr

ap e Lo Gontertbatiafogifoats. 8 e Sreaintecdt &7V 0% acp ser
': ésg Sﬁ/tra t TE[\Dle‘Sgnogi\é'ﬁanTQ[nv%? la 'rAé';l dgat%n Lse%gthféqlBr B %%{eur-r ¥ u@'@c@&r d'&ﬂ?ess%n_y

de transformer une cellule yothue

S 25 8. Vecteur ayantle numéro d'accés B-15923 & la NRRL.

Bl B 9.. 'ADN recombinant suivant la revendication 7, qui encode en outre la séquence de téte suivante de la
\J _ "sous-unité béta.

Met Lys Thrr Leu Gln Phe Phe Phe Leu Phe Cys
Cys Trp Lys Ala Ile Cys Cys.

10. Vecteur d'expressioh capable de transfecter une cellule eucaryotique, ce vecteur comprenant de I'ADN
_hétérologue encodant les sous-unités alpha et béta d'une FSH hétérodimere, biologiquement active, la
sous-unité béta mature comportant la séquence :

Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala
Ile Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser
_ _ Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr
45 Thr Arg Asp Leu Val Tyr Lys Asp Pro Ala Arg
| Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu
Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys
‘Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
val Ala Thr Gln Cys His Cys Gly Lys Cys Asp
Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
Gly Pro Ser Tyf Cys Ser Phe Gly Glu Met Lys
Glu.

'-.-_50..

= ' WL



LT 2 EP O 211 894 Bl 11. Paire de vecteurs d' expressi on
onprenant un prenier vecteur d' expression qui est tel que revendiqué dans
a revendication 7, 8 ou 9, etEROJedehBivect eur d' expression conprenant de
'}'ADN h6t er ol ogue encodant | a sous-unite al pha de FSH humaine. ! . 12.

ai re e vecteurs d e ression, chaque vecteur 6tant capable de transfecter_

ne. c "8 da ?F&‘?“? '°"e‘i°“‘ﬂi$ﬂ%"‘ YERISraiEY vopteHh g iexiension e ot tohppe ravendiausl ogue
nc odant e:l? ‘f?ﬂg' 0. ??ﬁ?f&ﬁ’?@e“ﬂé’ eyrtpgsion gampiRAgnt dg JARN hftProloguede  FSH
ant” enc8 as°“ '"'Ei 81"?)gue dans Ies vecteurs, la sous un| t6
‘1a hr "Asn
e fﬁaﬁ‘#ﬁ%‘” yg e *ﬁﬁf?e ?ﬂ%axt W
i éhs@miés-ﬁx rFS ﬁnt Eodéos p4r va? $§ wPro Ala
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“Pro dy Cys Ala H s HIS Ala Asp Ser Lou Tyr Thr Tyr Pro 20 Val Ala Thr
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y-Pro. Ser Tyr er, u.
| Lul e eucar yoﬁlgznﬂ &ﬁsﬁ 2;&% u%x %3"})7 u%x%ufgev%%’feurs
d"expr essi on, cdtlteekssi ITHe am:ammmmm@wwm@ysewa FSH o
‘bi‘ol ogi quenent q@ﬁl g &% qgg@vg} ygl,ai agglg Pab an §ig Eﬁ etant encod6bes .
e dan

as. 30.- de ADN het6ro| ogu e ou | es vect eur s expre55| on, la
1S=unite beta PES d¥E ot ShmiY's Shke feh EhT Bhe ¥SLUq u Leu Thr Asn
Le . Thr 1le A aneu Va:B&yr Glu Thr V4E A¥d wWalyPré&d @lyGEwys Cys Arg Phe

s l.le Ser Ve r S r. Thr Arg Asp
eu_,oVaI Tyr Lysz,ﬁ&lsa 'ki% Alé] A% %%ﬁ%}g’ T’%}l T% P Xs Thr Phe Lys

©%.0 40, Leu: \V&I1 era Giu-' Bin \F’ENS Af-'b‘s \G¥'S FF Y @vschsmgpw s Hs Ala Asp
Lo N, ke Aoy vhe Ny e e vhs g Qy i O 05 S
G 58 146G -E(Zelquﬂ es%’iuq;/%‘%tcx% e‘r%b? éfYoﬁH’iﬁgu 8nt laquelle le

echeur- d expresinn ou |''n des vecteurs d' expression, assure en outre |le
dage de | a s~quence de tote suivante de la SOus-unit6 b~ta: 55
2tiLys Thr.Leu G n Ph. Ph. Ph. Lou Phe Cys
P 13 -Cellule eucaryotique transfectée avec un ou plusieurs vecteurs d'expression, cette cellule étant capable
, de. produire de la FSH biologiquement active, les sous-unités aipha et béta de FSH étant encodées par
e dz I'ADN. hétérologue dans le ou les vecteurs d'expression, la sous-unité béta mature comportant la
séquence : : a

‘Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala
Ile Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser
Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr.
Thr Arg asp Leu val Tyr rys asp Pro* Ala Arg
Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu
Leu Val Tyr Glu Thr Val Arg Val Pre Gly Cys
Ala His His Ala Asp Ser Leu Tyr Thr Tir Pro
AT Val Ala Thr Gln Cys His Cys Gly Lyé Cys Asp
e Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
o ' Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
Glu.

B0 -

-14. Cellule suivant la revendication 13, suivant laquelle le vecteur d'expression ou I'un des vecteurs
d'expression, assure en outre le codage de la séquence de 18te suivante de Ia sous-unité béta :

-.-'_55 Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys
Cys Trp Lys Ala Ile Cys. Cys.
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“¢ys Trp Lys Aa Ile Cys. Gys. * C L N S* EP 0 211 894 El1 15.
;" Cellule suivant la revendication 13 ou |a revendi cation 14, qui est une
..-cellule de mammifere. .16. Cel |[ER@2tU88Mt | a revendication 13. 14 ou 15,
. dans laquelle le vecteur ou chacun des vecteurs conprend au noi-ns |a region

o de transformation de 69 % du genonme de virus de p I‘:lglllome bovin. 17.
- Cel | ul &-s%alia fivant '?Jﬁée"d'ﬁﬁf’%b‘ﬁﬂ'lfé 'ed%f?'c?t@(}éﬁd'f“"caé‘c "8 '"‘féemai’s“fe'&m est une

?“*cellul d ourjs une Ico vendj cati ons
6. i vec
13 a 13 %&ﬁ% Y Et‘:@\émsl |on etrz%lségnlféon ghf o 20 19.

. - Proced6 oM rre('r%‘it')ara Ion a sous- un| %?"g "H cor‘f'f)'renant | a

cul tur g, d@eﬂ@@ Ll%i%h\t%ﬁp%%&\qfug 8 dveldica ?% Y %ﬁﬁ& Eetilie Qe Q&Hé essl on

‘conpr enant rol ogue enco ant Ta 'sous-unite bota de |a FSH la

b -'-FZSOUS URE.t dentis tsivane i tHeCqueREH08 H@é‘?evér@nc&uoﬁ&%‘ﬁ&? 42l Iaquelle lo ou chaque vectéiitn Ser
L. Cys QU demidrend M piddwite. | 1€ Thr 11 Gu Lys Qu clJ Cys Arg -
 Pheys Ile Ser Ile Asn Thr Thr Trp Cys Ala Ay Tyr Cys Tyr 20

- Thr  Ar g9./%rpcédd.@dlpréisekatidry de la kyiB-unilfdta deIFSH héthd@ineAb@nplinant layitré o ésliivioshpses Thr

. Cys Thr Rreasfeopies Grat dncusctotal d'skyressén Lcomivenadtitie ANON haxdrolbYue e&oﬂau@sso&#—mitﬁii s Hs
:-Ala Asp Seta dedaFSH; la sPhe-urif§ bétiPmetur Somportant la séquence : Val Ala Thr Cys
“+Hs Cys Ay Lys Cys Asp Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu Ay
L PkoitSer Tyr Cys SésnPSerG:ysGGQuNﬁeungﬂasn ne Thr Ile Alad u. 20. o
Proced6 de prepar aagomqenya &Qusmm' &%—g PRy 1% | SH hunmi ne, co
© "~ procede corrprenan% la_culture -de cellules tes tr: nsfectees avec un' . -
. vecteur d'expressiof BSRpEBRaANEIETR B¥R AdfelfdioJ: T¥%ncodant la
o sous-unit4 b8ta i Thet Arg Aspl deliSMall a‘yrom,ysuwStpePlrd auarnmtgure conportant_

. la fquence de Iap§8u§.xr§nk?é eg‘angtre l@y§eﬁr} PHd ry?éiﬁps la - |

i revendication 19 et co ant en g¥Sequence derat e o
© Met . Lys Thr Leu &R V eTPﬁeGI}’HeTEé'uVaﬂ‘hérgq‘@lofg-'orﬁiy |G AI a Ile oys.
i Cys. 45 21. Procrild RikVRASE haar agengiegaliedn T %k@mm@ peans | equel |es

...cellgles hotes so e di,~ quees uel con ue.des .
"~ revendi cations 139§<l gik ?hg ?C’SE@ égg bﬁ\%#&% igﬁdlta&ﬁ gorrprenant
- la recup~ration déeraArBHSerpahri Asp' Gye Thxt Ved dey caly Lllass 50 23..

: (Proodd de pr~paragh9npgoU8erCRypogiki oc~dd ™

. \c{)rrpr enant |a pr egilr?at i on druggngkigr g%é’pnb&?‘%g%??m%?ygafﬁﬁb‘%d4 sul-vant |a

~ revendi cation | Ba revendication. 22, et le m-lange de cette FSH = -

- reconbi nante ainsi prdpar~e avec un vehicule | ui convenant. 55 f'._ >
: Revendlg{cal'gl %nés grlér | Eaa;ta contntrtl%(’:%alnt asuI vant: AT 19 Pr o%6d6 de a L
. %Fggl ?qucgrtﬁrea ded?] cellu,;@qf‘lhgtg)s ;?anffeelr gs avec ung‘vglteur d'express I-{: coﬂzprerrﬁagﬁe ﬂ?Dﬂlq[I?éftgglqggauerﬁ).r e
encodant la sous-unité béta immature de la FSH, la sous-unité b&ta immature comportant la séquence

de la sous-unité béta mature mise en évidence dans fa revendication 19 et comportant en-outre la-
séquence de iSte :

40 Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys
Cys Trp Lys Ala Ile Cys Cys.

45 21. Procédé suivant la revendication 1, 19 ou 20, dans lequel les cellules hbtes sont telles que revendi--
quées dans I'une quelconque des revendications 13 & 18.

' 22, Procédé suivant la revendication 1, comprenant la récupération de la FSH & partir d'une culture des
cellules.
50
23, Procédé de préparation d'une composition pharmaceutique, ce procédé comprenant la préparation
d'une FSH recombinante par un procédé suivant la revendication 1 ou la revendication 22, et le
mélange de cette FSH recombinante ainsi préparée avec un véhicule lui convenant.

* s Revendications pour I'Etat contractant suivant ;: AT

1. Procédé de préparation d'une hormone folliculo-stimulante (FSH) humaine hétérodimere, biologique-
ment active, comportant une sous-unité alpha et une sous-unité béta, la sous-unité béta mature ayant la

* [ L M s *
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1l e Ser.

E':'_'-:n'ent active, conportant une sous-unite al pha et une sous-unite b ta, la

sous-unite bWa mature ayant la 31 pinj 111111
I ] EP 0 211 894 1BEPO®RJas88&81 Asn Ser Cys G u Leu Thr Asn.lle"
“Thr Ile Ala 6
~11e Asn Thr Thr Trp Cys Ala Ay Tyr Cys Tyr Thr Arg Asp Leu Val Tyr -Lys Asp
Pro Ala #e®ePPe Lys Ile An Lys Thr Cys Thr Phe Lys Gu 10. Leu Val Tyr:d u -
o Thr. Val Arg Val Pro Ay Cys Ala Hs Hs Ala Asp Ser Leu Tyr Thr Tyr .Pro VaI
‘"AlLa Thr d@n Cys Wé\@&'(&ws lgRu1 Qe At *AsiK Ile Thr Ile Ala  Ser Asp Ser
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lle Gu Lys Gu Gu Cys Arg Phe Oys Ile Ser .

sSfiengrGl y Au Met. Lyé

“"Sous- uni t~é dans Tikee m | The '@Ika?%t‘i:xﬁue&l? LY cEYECHFeLYENn ou pl usi eurs
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- .Sous-unit-~s. . roC usL,uUn eta de
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&sdu Lou Thi L2 s Yl GAPaAfsﬁa&H{‘e%EQ”’PQE eAF groggecnce: Asn Ser

_ Ile Asn Ve Adp Thp &8 QYs B9 Y €§¥ ¥¥F ?Pl’rs AP Asp Leu val .
 Tyk_Lys Asp Pro Alexr Agp 3SePrthtyAspl eys ThiyvaIhArgysiyhiLeRhe Lys G u Lou

“Val, Tyr Qu Thr \@i Aﬁ’?"vee’{/zh(?ﬂ%y? éﬁ%ﬁa’%iﬁHbig‘mmsset Lou Tyr Thr -

..TyT- Pro 40. Lys Cys Asp Ser
- ‘Asp: Ser Thr Asp @®uThr Val Arg Gy Lou *45 Ay Pro Ser Tyr Cys ser Phe___G y .

G u- I\/Et Lys G u. 50 ) Pr006d6 de preparation de |l a sous-unit6 b8ta
: r"ansf ect"%e0 § EE ﬁen qftﬁgnprneﬁmml & &%Mcmg&Sd&ugﬂ é@ h@té‘eﬁule
ll
ncodant F ryo A u| s mw@%% %gtaPsa %s sous- uni
,sentan quence de |a sous-

"'_25 2. Procédé de prépara’aon de la sous-unité béta de FSH humaine, comprenant la culture de cellules h6tes o
' transfectées avec un vecteur d'expression comprenant de I'"ADN hétérologue encodant la sous-unité
béta de la FSH, la sous-unité béta mature comportarit la séquence :

ta |m"rature

u Cys Arg Phe Q/S":_

ShaaN ogue

'Asn Ser Cys Glu Leu Thr Asn Ile Thr

‘Ile Glu Lys Glu Glu Cys Arg
Ile Asn Thr Thr Trp Cys Ala

Phe Cys
Gly Tyr

Ile
Ile
Cys

Ala
Ser
Tyr

Ala
Lys
Gly
Tyr
Cys
Gly

Arg
Glu
‘Cys
Pro
Asp
Leu

Pro
Phe
Pro
Thr
Lys
Axrg

Thr
Pro
Leu
Ala
‘Val
Ser

Leu
Gln
Glu
Ala
Gln
Thr

vVal Tyr
Eys Thr
Thr Vval
Asp Ser
Cys His
Asp Cys

Lys
cys
Arg
Leu
cys
Thr

Asp
Thr
val
TYT
Gly
val

Arg Asp
Lys Ile
Val Tir
His His
Ala Thr
Asp Ser

Gly Pro Ser Tyr
Glu.

Cys Ser Phe Gly Glu Met Lys

.3. Procédé. de préparation de la sous-unité béta immature de la FSH humaine, comprenant la culture de
' " cellules hbtes transfeciées avec un vecteur d'expression comprenant de I'ADN hetérologue encodant la
sous-unit§ b&ta immature de la FSH, la sous-unité béta immature présentant la séquence de la sous-
‘unité béta mature présentée dans la revendication 2 et comportant en plus la séquence de tSte :
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“n|t6 bata nature presentee dans |a revendlcatlon 2 et conportant. en plus
“sdquence de tate: .55 : »
r e~~~ ~~~~3) - .| 11FEPIQ2108WEAY 11111 11111 1 11111 * C L
s EP O 211 894 Bl Met Lys Thr Leu G| Phe Phe Phe Leu -Phe Cys

- I'eguel 'l a sous-uni SH.es n e an, dt er ol ague
i un prem er vect eﬁ?td g?pgggs?‘&ﬁ E&?‘ %g% %81% %rl? qﬂpﬁ‘a&%%]a FSH est -
zencodee par de |' ACKsh@rpr bysgddadide Saaoﬁasvecteur d' expression ' '
“.transfect6 dans la cellule hate. 10 5. Procede suivant |a revendication 1,
-dans ﬁequel | es deux sous-unit6s de |a FSH sont encodees par de |'"ADN

“heter ol pgug.dad/0iaRY rol egsrsa%u& 1, %ﬁ&%ﬁ 5d38-unifd bR 1de TR éi@e.e&s%sr%lmm d' ADN' -
.encodant | 3uRpidss $Oh blemiek Vel ab BUBBbUIEniteTaAhE do 041 FSH odt 3ndw@skSpar dBi t €

Cys.Trp. Lys Ala lle Cys Cys. 4. Proc6d6 suivant |a revendication 1,-dansl{*w

_;'_:'bet a. mat ur@pfR hhi@rol%@&ﬂmcs@conﬁééteu Sxple¥dionGahstecksaiansTinteldeRotel | € Thr. Ile Ala

lile GIU Lys Gu Gu Cys Arg Phe Cys Ile Ser.

3t e AB.N Prusdél Buivarlt® rev@ﬁ&at:%h a, dany leqiey Tes dédxSoEyunités' dbHa FSW spnt dhepdéed pan dv/al
-_§g=;Tyr Lys ADN hBeologwdl dunfseg) veutar thggrdstien. G n Lys Thr Cys Thr Phe Lys Gu :S.:
.25

Leu Val Tyr Qu Thr Val Arg Val Pro Gy Cys Ala Hs ' Hs Ala -

" ASp Ser 6.LcRiocigé e baépamyion PIABN \WRGodAt de SpH¥-UTS kStEYle Ia-FSH tmymsing] dang pguebipSOUE D Ser
;:;--_Asgﬁer Thunitébite wgtwe Fligségpancayy g Gy Leu Gy Pro Ser Tyr Cys Ser Phe Gy Gu

Met, Lys A u, 35 " le procl de conprenant la ligation etlou la synthese dejff;

1" ADN. 7. Proche sui vant | a revendication 6, dans | equel | ADN reconbi nant -
est sous la forne #5AnSGECFEE, G18. LPRoTHE A8NvAAE Thrr &dendldation 7, dans
T equgl6 |l e vecteur B3eé GhuvBgseGludseupCgsshpg pnaabye daelBer transf or mer
_.une cellul e eucaryetjq Prce S I t ! 7, dans
lequel le vecteur %i%eﬂﬁﬁni?g gﬂgcggg Ey¥58;§ 8}& §%RE§§ . procede
~suivant |a revendi €8Fi BRI7ASBaRsY| ¥adeTyr PUR ASPoREPhAAR axgode on outre
Fa s9quence ‘de 45 pro LyseIle tansnys-ehit bykSear bRk kys ®1u Leu G n Phb

Phe F':)Qe Lou Phe W r y W ~d4 de
“preparation d'une %a§¥2 9%% @%nghﬁ gigy§§§|§ﬁl gB F&Né%?sla preparation
-_d un premer vect ebtagiHégpHésshda 689pSQNaheud§yr'%BN Fyw6Pricogue encodant

- fka, sous-unite b8t avde AaFPhkhgiRi 89sPREisURGs! Yot £08 elkonspne synthese
a“’ "l a sous- un|é6 bEta gatu e cg?sortgntgsa ggqugnce&é s?ﬂ L 3.
sp Ser Thr Cys Thr Val Arg Gly Leu _

Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
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Glu,
"85 - le procédé comprenant la ligation et/ou la synthése de I'ADN.
7. Procédé suivant la reQéndication 6, dans lequel I'ADN recombinant est sous la forme d'un vecteur.
8. Procédé suivant la revendication 7, dans-llequel lo vecteur est un vecteur d'expression capable de
40 transformer une cellule eucaryotique.
-8, Procédé suivant la revendication 7, dans lequel le vecteur a le numéro d'accés B-15923 a la NRRL.
10. Procédé suivant la revendication 7, dans lequel I'ADN recombinant encode en oufre la séqu_ence de

45 téte de la sous-unité béta :

Met. Lys Thr Leu Gln Phe Phe Phe Leu Phe Ccys
Cys Trp Lys Ala Ile Cys Cys.
80 '
11. Procédé de préparation d'une paire de vecteurs d'expression, comprenant la préparation d'un premier
vecteur d'expression comprenant de I'ADN hétérologue encodant la sous-unité béta de la FSH hqmame

. _par une ligation et/ou une synthése d’ADN, la sous-unité béta mature comportant la séquence :
55 :
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~EP O 211 894 1S Asn Ser Cys Gu Lau .Tht Asn Ile Thr Ile Ala Ile du Lys
du du Cys Arg Phe Cys Ile Ser Ile Asn Thr Thr Trp Cys Ala Ay Tyr
[iCys . Tyr Thr Arg Asp Leu Vall TEPO23 8dBiPro Ala Arg Pro Lys Ile- G n Lys
““Thr Cys Thr Phe Lys Gu 10 Lou Val Tyr Au Thr Val Arg Val
"Pro Ay Cys Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro Val Ala Thr Gn
:"Cys His Cys Ay Lys Cys Asp Ser Asp Ser Thr Asp Cys Thr Val Arg Ay Leu
Ay Pro Ser TyAs@SeSeCthel(H LeuGrhtt Meh e Ght 2Qe Alxet | a

. preparation d' un o) t X naity ADN

f'__,_het grol ogue enco g%t F ggs_ﬂgmﬂ g B&S rgepﬁg%% %"It}rral ne11 par une
+l'igation etlou uﬁ%eSQEBh'SBE BhnmlrpngsPAééeﬁéYdé'Ym%aﬂ%n d' un vecteur
‘d“expression, CerNgcAg rp.eprméan&at dorl Lﬁ@NABQt@w @g.tae wodant | es

: sous-unites aI P t erodi enent active, ce
‘s proc6dé 25 h€ﬁ§ %23 GthE?FoHEEVSM IEP‘ EMAaDN, la
~-Soug-unite beta hatluVelcﬁwpoﬁﬂunEhraVQ&qasgc@'.alAfrrcS@rlmﬁ u Leu Thr Asn

A o s A i Y e A A
.Asp Pro Ala Arg \;g ﬁ% 'FQIE @?ﬁ Eyé ‘FHF Eys Fv pe qik*éi? Leu Val Tyr. Qu
©Thr Val Arg VaI Sen EKbp satsThraAHpSCMssTm:avAipAt&erGl_)eLLeﬂ'yr Thr Tyr Pro
. -Vak. Al a Thr s SeYoykY s Ser Asp

.:Ser, . Thr Asp cys q’% %18% T?’é CY.E gleﬁhésg Gs:"'eur ICX/S Ser Phe Gy

Gu-Mt Lys G Glus 13, pr ocd4 de preparation d' une ceI | ul e eucaryotique
transfectee ce proc6d6 conprenant | a transfection de la cellule avec un ou

~plugj Uy t%@ ﬁdgﬁ atmvexirgssﬁﬁtt S ttdégﬁsmgagg%% ssPRahle de

., proaulre } urid! OLAH G sous-unites al pha
et beta eléa et ant encodw{gs|I8 s A%H ﬂ h terol ogue dans le ou |es

- VECt eufas pRhofibPES pRb&tion |cﬂ1n5%§uﬂjﬁ‘b£p%s§&1t @0 "BLtblIr Ccomblerant dB"IMRBR Hé@Rioghd®
: S€QUueNnc e andd@ant! les “sous-unités alpha et béta de la FSH hétérodimére, biologiquement active, ce procédé
t A~~g5~~~~tomprerfant la ligation et/ou la synthése de I'ADN, la S¢his-unité béta mature comportant la séquence : 1

AL il i | ~~~~~~mmee~~~—~ 1111 fil Hlil 11 1111

3;;~Tj ~~~~~~~~~~~~ Asn-ser kys Glu Leu Thr Asn Ile Thr Ile Ala
PN Ile Glu Lys Glu Glu Cys Arg Phe Cys Ile Ser
PR Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr
Thr Arg Asp Leu Val Tyr Lys asp Pro Ala Arg
L _ _ Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu
§ag¢ﬁ; _ Leu Val Tyr Glu Thr Val Arg Val Pro Gly Cys

L Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro
val Ala Thr Gln Cys His Cys Gly Lys Cys Asp

Ser Asp Ser Thr Asp Cys Thr Val Arg Gly Leu
Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
Glu. : - ‘ .

13. Procédé de préparation d'une cellule eucaryotique transfeciée, ce procédé comprenant la transfection
' de la. cellule avec un ou plusieurs vectsurs d'expression, la cellule transfectée étant capable de
produire la FSH hétérodimére, biologiquement active, les sous-unités alpha et béta de la FSH étant
encodées par de I'ADN hétérologue dans le ou les vecteurs d'expression, la sous-unité bta mature
présentant la séquence :

- .



E:'_:EP0211 89481E ASn Ser Cys Gu Leu Thr Asn le Thr Ile Ala Ile GLU Lys GU
“Cys Arg Phe Cys-Ile Ser Ile Asn Thr Thr Trp Cys Ala Ay Tyr- Cys Tyr Thr
g Asp Leu Val Tyr Lys Asp Pro BR@2/ 848D Lys Ile G n Lys Thr Cys Thr Phe
vs. GLU Leu Val Tyr Gu Thr Val Arg Val Pro Ay Cys 1o Ala Hs H's Ala Asp
Leu Tyr Thr Tyr Pro Val Ala Thr A n Cys Hs Cys Gy Lys Cys Asp Ser Asp

ST AP O Thabeft gy ak e B R D sery P Gy Gy e

. de 1g sous-unite Ere: Aéﬂ@MtkaSTFﬁrcgﬁua%gggger?}ec??1%,3,_“ Phe Cys Cys

revendi cati on

p L Ala |l
frspouyi4 Sansel (()Aqﬁa.gfy‘?ﬁgcé"??Lﬁ‘%“eg?lu‘ﬁ%rcEYFuBEPdErﬁ'aMafé’fl‘eﬂ 16. Proced4

I vecteurs 35 r‘pﬂ_j nsf I’ITB.tIOI’l de 69 %du
. génome de virus de%aggp %%‘?#M}?ﬁg&‘g’égdgaé ? Wik suel conque des

;'_::'_'.:r'evendl cation 13 & Himdiis Aln|Asp Sex| Lew Byr ﬂrhe myb:i lHl:EJ de souris. 40
. “IA Procede suivantwval uria meg%iéedgg%%ﬁ gﬁ; 7, dans | equel
“l'e ou chaque vecteur conprend un plasm de e |va t la

. .revendication 1, conprenant |la r6cup~ration de la FSH au depart d' une
“ Ukt e des cellules. 45 20 Procede de preparation d' une conposition
:_‘phar nmaceuti que, cggprgg nglre aratjon _de ESH recom . bi nante par un
#“proc6de suivant |a reve dPE&t

5 'al nsi_preparee a\EEYuﬁrveﬁFL'uﬂ'yrqcysl wemm @y Gu Met Tys~—— " 3 1111

§,|l|- Glu.

- 14. Procédé suivant la. revendication 13, dans lequel le vecteur d'expression encode en outre la séquence
de téte suivante de Ia sous-unité béta :

. .25

P Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys
AN Cys Trp Lys Ala Ile Cys Cys.

_'15,'-'Procédé suivant la revendication 13 ou 14, dans lequel la cellule est une cellule de mammifere.

comprend au moins la région de transformation de 62 % du génome de virus de papillome bovin.

17. Procédé suivant I'une quelconque des revendication 13 & 16, dans lequel la celiule est une cellule de '
souris.

40. 18. Procédé suivant I'une quelconque des revendications 13 & 17, dans lequel le ou chaque vecteur
comprend un plasmide.

19. Procédé suivant la revendication 1, comprenant la récupération de la FSH au départ d'une culture des
collules.

. 20. Procédé de préparation d'une composition pharmaceutique, comprenant la préparation de FSH recom- _' ._ :
' binante par un procédé suivant la revendication 1, et le mélange de cette FSH recombinante amsn
préparée avec un véhicule qui lui convient.

. 6o

® LTI

o equel le vecteur H%)&Hﬂés’s!?%ncé%c@bl‘é E¥sodrgePhe Sygudilee St tote suivante

SPa CYi8: Tha é’t‘?g‘e%@c‘éh’eLFEH reconbi nante.

uivant |a revendiRxn ilys 1Ble IGlpULyS, THaneysepte! phe &4 @iy ou chacun des N

16. Procédé suivant la revendication 13 14 ou 15, dans lequel le vecteur ou chacun des vecteurs'.

S~



