; e3euPG BBCAD. DF6FTPGNUL | munol ogi ¢ Bi ndi ngs Ml ecul es VWi ch | nhibit
t.hé Syncytial Fusion of Trophoblast Cells SMB The present invention rel ates
tQ proteins which inhibit the syncytial fusion of human trophobl ast cells,
medi canment s cont ai ni ng such proteins, and the use thereof for
contraception in manmal s. The inhibition of syncytial fusion is a principle
of action which can be used for contraception. In this docunent, the term
"contraception” is defined under clinicalpractical aspects in such a way
that a nonthly nenstruation occurs and no pregnancy begins despite of

sexual inte general definition also applies to nost of the
contraceptlmmmmmmmmlﬂmm clinically usual today. Contraception in huggns
and ot her be achi eved by applying any of a nunber of principles
or substances In the known net hods, the fusion of oocytes and spernmatozoa
IS prevente cal or chenical means. The sper mat ozoon can be
|nact|vatedmmeMHmwmmmmd fromundergoing fertilization, for exanple, by
usi ng condons, ,a-uterine inplants or spermcidal substances. Further,

it is posslble t |nder the maturation of the oocyte in the maternal

ovary, which is possible by hornonal methods. Such nmethods are known to the
skilled per son. A | arge group of the hornonal contraceptives in use today
("the pill") affect the nucosa of the uterus (the endonetrium in such a
way that nidation of Inm 00 Moteculesnik wibiilthesi nce t he
endonetriumis no | onger r&gep QGL t hods of
contraception incl udegt he Pt oty 'byﬁfsrlnéﬁ%?%r% oﬂ%ﬁwe hor nones precise in
time and dose nust be ensured in order to achieve the desired effect. Since

days o TDRcEEEetE oy 7 kieeds 387 BlosBRiso bl inThie T SkBE Y By o'
possi bl eh\amdm drophoblast atells, ohelicaasimitsi cdntainig driebt ppoteps; aandthe Aké
these tions ingclude thee%[l()bl emthat they interfere with or

2 solu
prevent m@eegb FiCONEAGERYP M MABB®Sisi s of the femal e organism Since the

endonetriumis a conponent of the naternal organl sm the maternal organi sm

is also e ferre | ace of the. occurren f undeS|r bl e side-effects.
her ot or TS BhbURN 2h Seesiearusiah ds & REBRPLE APBNWhiGh ka0 % NERY foF( o

of acti 0EOWaéémldnrmh&ﬁtseabé@Jrﬁéﬁtowétte@ﬁdcémécép%rbradgﬂdterﬁed Anldbr mlmtaitze
the side effects in the maternal organism b) do not interfere wth t

endocr i neragjical agoreksi Uh syicht Rewe¥nihat ar Gramtlin nﬁ@ﬁft@tm%mmrsaﬁndxaﬁpl e
of aflo

guadr ant Wﬁﬁ%f%&%ﬁ nﬁéeg%?é’% n?tteF %8:0@“? e?‘eetsﬂée\negé}ﬁh' ﬁ‘aﬁgf‘“’ Ad;{)hes
guadr ant t& mosteof Itheramctteameptmés DRIt airerrel)ﬁldad;lyr e tedagd Cohnraqaatjmarih B,
cells becone vi S|€/ whi ch ex%i bi t do CI oreslcence cau by, fusi.on.
i gur e DRSS OY, SORE MBRT RS FA Re, Reeid S EPaY S PRUCSGAL AUDRED Bne
fl uor escefihcigyed drchulsstdnte; uDat i@ uundwrn tnh@ch@@@ﬂltheomssu@i déh@oaptesy antn
Figure 1A, staining erfornmed on and in Figure 1B only with

DO TheSReEYatp2ea '§d?"&¥§ntfe@r by me‘é"r‘iﬁ/ E@Jr‘?f F"r‘le'{“!f@' Iﬂ“@?%eﬁhq iSEerfRaazPPAg
channel ; chhep&fiRa&ivaté® or prevented from undergoing fertilization, for example, by

using condoms, intra-uterine implants or spermicidal substances. Further, it is

)
possible to hinder the maturation of the oocyte in the maternal ovary, which is
possible by hormonal methods. Such methods are known to the skilled person.

A large group of the hormonal contraceptives in use today ("the pill") affect the
mucosa of the uterus (the endometrium) in such a way that nidation of the
blastocyst is no longer possible since the endometrium is no longer receptive.
These endocrine methods of contraception include the problem that an intake of
the hormones precise in time and dose must be ensured in order to achieve the
desired effect. Since hormones themselves have only a short half-life, on the order
of hours to days at longest, a successful contraception with this method is only
possible with daily intakes or by administering depot preparations. All these



points therein coincide wwth the X axis. Figures 1C, D show the fusion
assays of the clone PHSKO4. Figure 1C shows the rate of fusion of the cells
under ‘control conditions (in the presence of a non-specific protein,
expressed in the sanme expression systemand purified), and Figure 1D shows
the fusion rate in the presence of 100 nM PHSKO4 protein. Figure 2 shows
the relative inhibition rates of the exenplary clones in the fusion assay
as conpared with a control (cal nodulin,, expressed in the same expression
system and purified). Mean values from4hree determ nations are
represented. Figure 3 shows the consensus sequence for the proteins
preferre > j [ avent) B the
exenpl ar %l@&% ﬁ‘lr(r:en%et {r':hee:) Pgosﬂelﬁliﬁegﬁt %gwﬁ h{r.éer? éiLt8 h‘@ﬁlqi drll— E%'Jré!glégt ﬁl% (Eg ‘é'%u%']r‘]ag"e
QSSRSS. driree homeestasis ofctneciersale fovgaMsmarginsdthe endemetsem isce compbeent
one-letter,,code bel pw the individual sequences of the clanes wth

o ay- shadh - Martnab s, Hhe) il BEOFTERIs Blsc s Buieranibach of thy

whi | e predirreddeadftiudidesirable side-efreay.ds are shown vertically for each
position in the oneletter code. A hyphen in this place nmeans that the
correspondi ng position may al so be lacking in conparison wth the consensus

sequenceThéefofepRtAold ahd vubetiricesar@idesingbleasiensus sequences for VL or
VH is present in this place. In the presence of PHSKO4 protein, the fusion

rate is decreased. The object of the invention is achieved by a protein

whi ch i sajonDhgotseinsitd of ctibRroNthe Tmpldnt€d Blast®dst apd%huaccdmaddtivs-
syncytial fusion, as well as fragnments having at |east 12 continuous am no

aci ds from t hdllsetnienee the siggi effacks (N the maternahopgasyiem; ed enmbodi nents, the
protein according to the invention is honol ogous with chicken VL or VH to
at least 85%or at |east 90% In preferred enbodiments, the fragnents

accor di nB) t o €paot teHerawithaihe endacsingautoregulatipre efithefesnalearoabisari ds
fromthe sequence of chicken VL or VH Preferably, the protein VL according
to the invention has the foll ow ng am no aci d sequence:

XAL TQPSSHIgARKIIGRRIWs B rRsmrmael Xdikyweykometric analysis within the scope of a

S SGR IO TE T OB TS0 B PRI o8} S e S8, AU 7

X38 F G qualrent d, theVfluor@skescavot tiOn(atore)is epsesantedutiedjuadyant Borcells
dei ot onPeEBR FieH bl GoRbd RysisBel G AlER b fusiia - or © or a
del eti on;

Figures 1A, B show controls in which the cells were stained with only one fluores-
cent dye each and incubated under the conditions of the assay. In Figure 1A,
staining was performed only with Dil, and in Figure 1B only with DiO. The meas-
ured values for Dil are zero in the DiO-specific measuring channel; therefore, the
points therein coincide with the X axis.

Figures 1C, D show the fusion assays of the clone PHSKO04. Figure 1C shows the
rate of fusion of the cells under control conditions (in the presence of a non-specific
protein, expressed in the same expression system and purified), and Figure 1D
shows the fusion rate in the presence of 100 nM PHSKO04 protein.

Figure 2 shows the relative inhibition rates of the exemplary clones in the fusion
assay as compared with a control (calmodulin, expressed in the same expression
system and purified). Mean values from three determinations are represented.

Figure 3 shows the consensus sequence for the proteins preferred according to the
invention with the SEQ ID Nos. 1 to 10. In the exemplary embodiment represented



-4 X5 =G or Sor adeletion; X6 =S or Gor a deletion; X =Gor Ror Yor a

deletion; X8 =S or Ror Y or a deletion; X9 =Wor S or a deletion; Xl =S or K
or, Yor a deletion; X11 =Y or F or a deletion; X12 =S or A or a deletion; X13
=A or T or a deletion; X14 =V or D or a deletion; X15 =V or L or a deletion;

X16 =N or Vor Sor Dor E or a deletion;XI' =N or S or a deletion; X18 =N

or Tor Dor Kor a deletion; X19 =K or Nor a deletion; X2 =D or N or a

del etion; X21 =K or V or a deletion; X22 £T or A or a deletion; X23 =A or H or
N or a deletion; X24 =D or E or a deletion; X25 =Y or F or a deletion; X26 =N

or Sor Gor a deletion; X2' =R or Y or Gor a deletion; X28 =D or a

el et o0heD et lkePisdHeRlaintd GRS T constysteghBenel VT o

X34 =G oareR—emresaented dén itloe pH@SettEr oodexlbelomthmln@i\ﬂﬁmlmuevcw oftherclones a

del et X N del et

el ot | onitlgravsgiading . The, BonSeyieiissdchince Jisair 'S de b o Pofizalitetl e

am no acbﬁls.sferrea%lﬁéﬁﬁé@@awﬁ@atld@cm@mm verties i éaroeschopositign amive oaet ds
are adm ssible as |on g as the inhibition of Sénc tial fusion_|s retained.

I n anot higttesreoder Adwy ji thishplace feansdihat ihe cedeaperRding ROSEIMNGY:3!8% has

xoma vt PRRBRE RS TRty Mie Aer S sientss MTXCBERGR IR A v

X26 G X2pokmh oPtheX@hsEBsuxsequatexIdar XBDr i isxEsreBindds jlEgex41 X42 X43
X44 XA45 X46 X47 X48 X49 X50 X51 X52 X53 X54 X55 X56 X57 X5B X59 , wherein X
= an unsubstituted, nono- or disubstituted am no group or one or nore am no
aci ds; Xin theApoeseScerof'Pl-tBKM pedtein, dhe fuston rateds decsgaseddel etion; X3 = G or
A or Tor adeletion; X4 = Aor Gor a deletion; X5 = Sor Tor Dor a
deleti}on; X6 = For Mor a deletion; X7 = Sor T or a deletion; X8 = S or D
or N or Zheeblsjecoof the invention Qs achieved Byos protkin ewlhich; isXhoraolegeus wish Q
orGora | e 1:Ir or_a. l.etion: .. = r

del eti on: hb@gg S}LAO éocﬂt Iﬁa%eqo\e%' qﬂgam?ae%% é%%XF'MS orha%rwéﬂ gé Et‘#‘ie'ﬁleS
= 1 or Mmkimy @l?l'eﬁ%t 0P ;continGoé- 8mio @icidy ﬁbﬁm&k@rsa]mlcetdfcuhiékhn VSopNVHR or
N or a deletion; X18 =G or a deletion; X19 =F or T or S or ‘%225 gwnaletlon X2

=G or S &n prefarred eankadiments 1thenprately aecarding o Hé?é'?\{%’ﬁ 0g8US; vy
or a del %&%Ehé@ Y@&r VA t8'atNe st Q‘S%ro@atd@b% 50% . $#preferPéd Rnfbodiments,

del eti on or a deletion; X26 =K or or a deletion; X2' =R or
L or a dethetfracgmems aonochng:tOrtha invertion haye at 1qas5r2040p BOCaNinsIONs (RNXBO= |

or H or I on; X32 =R or E or a del etion; X33
=D or %;ﬂ% éﬂn@{ﬂeﬁe‘jqigﬁcgﬁf h&geo |EVHD or Kor a deletion; X35 =G or R
or Wor a deletion; X36 =Q or A or a deletion; X3 =S or E or a deI etion; X38
=T or H 'o : < . I r an;
L oSN B Tl AP 8 AU st oo Ringfhotee
del eti on;sééflembb:or E or S or a deletion; X45 =N or Q or a del etion; X46 =L or
P or a deletion; X4" =R or Qor a deletion; X48 =A or G or a deletion; X49 =E
or Gor a deletion; X5 =D or Hor a deletion; X51 =T or Ror L or a
del etj on; Xp2s § vas geleki @ p Yy xTxorr ES)rG Welmxwxaam or T or
a deleti O?X%}Gr@ ? a deletion; X56 =C or, A_or 8 del e%

, X”QQKX“PGSX“ PXMTXETY X X1 8% R P Kb TP S RF

SGSX!SGSX2XBTLTITGFQAX¥DEAVYX®CGXBXTX®

X29 X30 X3 x32 X33 X34 X35 %36 X7 XB FGAGTTLTVLGX®

wherein

X% = an unsubstituted, mono- or disubstituted amino group or one or more
amino acids;

X! = P orLora deletion;

X? = G or E or a deletion;

X3 = KorE or a deletion;

X*= 1orlL ora deletion;



X5' = Aor Por adeletion; X5g = K or a deletion; X59 = a carboxy group, a
carboxy derivative or one or nore am no acids; r and wherein nutual
conservative exchanges of any am no acids are admi ssible as |long as the

i nhi bition of syncytial fusion is retained. According to the invention,
"conservative exchanges" neans, in particular, those which exchange am no
acids within the groups of polar, non-polar, aromatic, charged am no acids.
For exanpl e, glycine against alanine or, valine etc., arginine or |lysine
agai nst histidine etc., phenylal ani ne” ﬁ’g’ai nst tyrosine etc. According to
the invention, the proteins according to the invention can be inter

connect by | .li.nker is preferably a peptide chain of at | east
any fi v?ﬁi ngthlgkd(ga‘f%!‘)ég'eonam no acids are preferred which do not form
any, or X9em @ byG tvsa greidtiomant, interactions with the VL or VH chain.

| nst ead the_peptide chain, .the |inker may al so consist of organic
corrpound)g Thi ccl;|°é%e°'é§§érﬂf]§ﬂ:'9n'f ormed froma chain of carbon atoms which
may al soxtenprg g RNE Blop 2d&l8Eend N this case, the length of the linker is
preferably at |east nine Angstrons. The presence of D-amno acids in the
sequenceXof t ¥ @roosiendelededdi ng to the invention can be of advantage
because {his r?%rlke&d IR FaleGEheration of degradation. Especially
preferred are e pro}(el ns according to the invention having the am no acid
sequenceXSEQ Y br Raw-. a dletebioh. _g_ These proteins are described by a
consensu 12s_equ,:‘encg\ahavicpe%ﬁt he sequence SEQ ID No. 11, to which the present
i nventi ofi af so® PEILPe® 988 nvention al so relates to nucleic acids,

especi al k3 DN o TR a derdtiong for a protein according to the invention, and
a plasmd or vector containing such a nucleic acid. The invention also

rel ates ¥o fredY ®4RAL 3 delefiefiini ng at | east one of the proteins or nucleic
aci ds' acgor di nﬂ drQ. 608 defbtfypti on. According to the invention, the use of at
| east one of the proteins or 'nucleic acids according to the invention for
pr epar i n¥*a=nelicarens ¢noP adnor actgetiani in namals is al so claimed. The
medi canmegi, accgrdi to,the invention is typically adm nistered in anmounts
of from OO"ngﬁkod #%rfo%e&%ﬁ'kg of body weight. The route of adm nistration
i s prefexdbky NasrenbeDabr Klor a délesiban or by intranuscul ar or subcutaneous
injection,, Further possible dosage forms include a nasal spray, :
supposi t &1 8s, KN 9412 @gigtiPRati on, e.g., via a tanpon or other suitable

appl i cat yen_f opg NYreh @@goﬁ?r se known to those skilled in the art of
gal enics or can be esta% i shed in sinple experinents. A successful

i mpl ant ad*or oK amé oblaadeletgnrt into the endometriumis not only dependent

on the reggeptiyity, t onetrium Inplantation is possible only if the
cells i ngfhe oﬁt‘%{rA ﬁg?eéra% &?;he bl ast ocyst, the so-called trophobl ast

cells, fuxét=toAfarihor Npnaydeletion;The formation of a syncytiumis a process

whi ch ocgyys only Ln a few.places in the biology of the human body. For
exanpl e, %hl‘s ﬁsgrkhé\m F%epﬁa' formation of skeletal nuscle fibers and in

the forme en §forosbeacdaetion;
' X% = NorSorG ora deletion;
) X¥ = RorY or G or a deletion;
X% = D or a deletion;
X* = W or a deletion;
X3 = D orK orA or a deletion;
X3 = SorTorD or a deletion;
X3 = SorA orG or a deletion;
X¥3 = A orG or a deletion;
X3* = G or R or a deletion;
X3 = YorN or a deletion;
X3 = VorAorT or a deletion;

X3 = G or AorN or a deletion;



In the syncytial fusion of myoblasts or in the formati on of osteoclasts,

nol ecul es fromthe group of ADAM (a disintegrin and a netall oproteinase,;

far a survey, see Huppertz et al., 2001) are of particular inportance while
t he trophobl ast of humans uses a protein of an endogenous retrovirus,
nanely syncytin (M et al., 2000). Thus, there is a starting point for
achieving a contraceptive effect by inhibiting the fusion of trophobl ast
cells. The process of trophobl ast fusi_q__p_i S _g_ specific of trophoblasts,
and therefore, its inhibition can be used for the selective

t rophobl ast -specific contraception. Functionally, the proteins according to
the i nve?tsi on ﬁBPAW%?taeg%léﬁgan heir capability of inhibiting the
syncytial’ fusion of trophoblast cells. They can be used for achieving a
cont r acelt’ we atarmixyi grolpjralarbexynaerivatepwcone by magam™io aeds;, such as
dogs and cats, and in humans. Therefore, the invention essentially
conprises the follow ng conponents: proteins which may preferably be in the
form of andwhdrein owitudli catisegvatblecexdhangesiof lany aminmacide ace asinitsible as

e AT o L B 1 L,

mentioning an am no acid consensus sequence; b) are functionally

charactetrized by th roperty.,.of inhibiti he cyti . .0 I
Fr ophobl J e CUNFPreEPRAREbHBact: Bie phue Rer BT K e TN Bre B s
In a pr efstionetlg _gg@@@lidmn_tvm he_ pr ot eins according to the invention can be
in the formof inmunol ogi cal binding nolecules. In the Exanpl e described
herei n, the inmunol ogi cal bindi ng nol ecul es are reconbi nant nol ecul es. The
i mrunol ogi,eagh \pindj I el i3 ey b esgaf @5 Qb \he \ ype
"single c%a?(ln \}33& gg?ﬁr%?rr%ﬁ?'ﬁgﬁ ?bc))éd;/l' %rs]'cF\%(?(”%uchGan ant ?ﬂody nol ecul e
only consk&t X0 W xé! Ra@i Al 6 KegiLohX ol XHeXt ¥ht X Puty XAk Redd W2t VH)

chai ns of [ N bLD2AL B Lt ofy t s ARl J3g SEquence
(1inker) %%%gdpggy%geggésg%aﬁm&te hefrﬂ%l (J?é{/&)?irﬁg?%rgg % )gcé{/) &m be
consi der eg3sayfa piingd2i wBi s b oge EhixadisaRsd gty Frok Box BakssbiadishgePol ecul e.
The critical binding information is contained in the individual variable
regi ons VK*and VH, but not in the kind of their Iinki ng. Further
enbodi ments of the present invention relate to the so-called Fab
(anti gen-binding fragnment) antibody or other antibody nol ecul es of any
const ructwhareinopt i onal I y al so non-reconbi nant natural antibody nol ecul es,
whi ch contain at | east one of the variable regions involved within their
sequence. In the enbodi ment of scFv, which -10 is also represented in the
Exanpl es X%tse fal Unsdibsyitetsgl,emoes- afr tisabstimtéd sarhimoolgveup areopesyi biae
VL-linker-VH VHl.inker-VL For other support constructions, it is also true
that the order @8HN@4%4 VH in the constructs is not predeternined, and
t hat the ydanst nugt SidrSEbF adie&igt critically contribute to the binding
properties. "Support constructions" as used herein neans those nol ecul es
onto whi ¢f The &eFR i dBEIOB: or parts of these antibodies can be nounted
in order yshat gy s T bl 3dibgds: bi nding partners in an optinum way.
Therefore, the present invention ‘especially relates to all inmunol ogical
bi ndi ng nfleculleer Gret a eletioner i vati ves whose specifically binding regions
have t he nse S e .ated below for VH and VL or are identical in
sequence to at r%sgglt&%&p%&ﬂg{'% consensus sequence for VL or VH,
respecti Wy, d@hor Madr & deldiion;t he fusi on of trophoblast cells. Also, it is
not essentjial to the prasen,t i nvention whether so-called epitope tags
(e.g., HX TagF6FTiqns d6€HPurification or nyc tag for the use of
secondar yysant i kpd} pSof N dr'@vHerRtigrl cal detection nmethods etc.) are

I

i ntroduced for technical reasons In the reconbi nant expression of the

i mmunol ogk® al ®Pn@ agAmy BeuR«ieletionsse tags are of a purely technical

nat ure anghoar e \n p. t ces to be protected here.

| munol o&?lca'l bl\ll ﬁhlp‘n%r e%lﬂpgasagggﬁﬂ’as t hose descri bed herein can be

obt ai ned XY e dndrckens dgletioansferring the i nmune repertoire of chickens in

a suitabl g,f or "Ei n | eCUIda(-.bi ol ogical libraries. Suitable techniques
have beemdescri Bed” OF 4,Or a eletion;

X3 = A orG or a deletion;

X* = G or A orR or a deletion;
X = IorM or a deletion;



exanple, in Barbas CF, Burton DR, Scott JK, Silverman &GJ; Phage Display: A
|.aboratory manual, CSHL Press, New York. If such libraries are avail able,

t he nol ecul es desired can be enriched by isolating, by neans of known
techniques (e.g., as described in Barbas et al., see above), those

anti bodi es which bind to the surface of trophoblast cells which are ready
for fusion. Subsequently, these antibodies are cloned by isolation on the
DNA | evel and sequenced on the DNA | evgl. Then, for checking their
fusion-inhibiting effect, all antibodi és nust be tested -11 and
characterized in a fusion assay. The sequences of such fusion-inhibiting
ant i bodiyes J sq gt Rcbrf s @M=S4@ehgsiic libraries are covered with a high
probability by the consensus sequence stated here. Alternatively, antibody
DNA of X'krfowP eeBusd or @gelgdomi epar ed by cl oni ng chicken antibodies in a
phage diapl_ay .e method and arbitrarily selecting and sequenci ng
i ndi vi du)gl cl oén)égah%h%anemr k sequences of the chicken antibodies are

hi ghl y Hofed odooisT and dedi et deletiohe from the VH and VL franework sequences

herein. Jhe binding specificify is ensured by the

"conpl er%nt‘aric%]%g‘t%rr 'oﬁi%ﬁgﬁéé?bns" (CDR) which are very different from
one antiyfddy tnpopodhRIor Bilelefibect i vel y exchangi ng i ndi vi dual segnents,

pri mari I%zzt he CDR regqgions, using t known nol ecul ar-bi ol ogi cal techni ques,
ant i bodi %3 of ROHSERT EQr fcdrleH® may al so be established in this way,

modi fyi ngest_he €l,pne ' W@es. Exanpl es Anti body nol ecul es The
ssFv anpigzbodi ecgogemté?gﬁrfl*gﬂat e dnpl e are contained in the vector pAC,
encoded XH =DNAG of i er @eeletion;s an expression vector suitable for E. coli

whi ch ¢ i st f \a rigi an arabi nose-control |l ed pBAD pronoter and a
gene whi'Ch _cg%géﬁs&éé’f%tgﬁgﬁo?’o anpicillin. The DNA sequences coding the
i mrunol ogf®cal iond) ogardeletion;es are inserted into the vector in such a way
that thejiJ, expression i,s controlled by the pBAD pronoter. A signal peptide
coﬁt ai ne>8{7i'"n t Qri&t%pelﬁ%ﬁo@éts the expressed proteins into the periplasm
of E. cokis, = ang op Byr sldRidtim:i s attached to the sequence to be expressed in
order to 2%nabl e purification by netal affinity chromatography. Al clones
are veriXted bl oséhoreasielRiiofi or to expression, so that it is established
with no ﬁimu_pt ltgraffl &h;dggﬁoﬁequences enpl oyed have been correctly built
into the vector. The sequencés can be synthesized as a protein in any

expr essi ¥t sys$@mlLsarn & deletiohgr t he expression of proteins, in both E. coli
and Saccharonyges cerevjsiae, for exanple, after appropriate recloning. The
correspog%i?lg r°5céﬁﬁ?él§?‘y°éi'set forth in many text books of nol ecul ar

bi ol ogy ®¥d=bi Dtrahelaodeietiamd al | of them can be -12 applied to the
present sgguences in pri nﬂ‘ﬁj }? Su&é] techni ques are known to the skilled
person. Kn TheNi¥IQSRifE" DideK Ok F @REHYN via the vector pACin E, coli
(strain ¥sp-Teg or 0} W AP del6kioRi ngen, Net herlands) and the purification
and characterization of the expressed proteins is described. The pAC

deri vat i ¥&s=whQcor Aonwadeletior; sequences to be expressed are first

t ransf or _in | i .Ten by el ectroporation, and the transformation
m xt ur es@?é p%gclrg%og%tdoe%tgﬁ}’ plates (LB medium 50 Ng/m anpicillin) and

i ncubat ed3oxer Trirghor atde&étiéh; The fol | owing day, 5 m each of LB medium
(conposi t kPN see nbr o et al., 1989; containing 50 Ng/m of anmpicillin)

i s inocu gfﬁd quﬁgﬁéétcg%i?ﬂo'?'aken up from an individual colony. This
culture K Encrleiedr avddletioitht at 37 C on an incubation shaker at 300
revol utions per m nut e\}glpr_’r). The follow ng day, the expression culture is
i nocul at &1 Fr ol H 8r VA& eH9ht preculture at a dilution of 1: 100 and

i ncubat eg+at. 3 } ch flask at 300 rpmuntil an optical density
(rreasure?i( at Géo&n%@raaggggg?ﬁbf 0.5 has been reached. As arule, this is

t he caseXil ter Lairolior 2.delétionsf t er the desired OD600 has been reached, the
expressi Qs s | i -arabi nose (up to a maxi num concentration
of 0.02%" t he hg&ﬁ%%sgéﬁgg%tl% ‘on nust be established individually for
each cl ongs &n 6t Qrar@egletioper i nents). The expression is now perforned at
26 C and 300 rpm for 4-&‘h._ The growth behavior of the bacteria is

document Gy $0ff PhE 9gietidfbasuri ng OD600. Subsequently to this expression
phase, the7 cul Rupeqist &aBletichvged at 4 C and 4000 x g for 20 min, and the
pellet is resuspenged in 2 m of TES buffer (0.2 MTris-HCl, pH 8.0; 0.5 nM
EDTA; 0. 5¢Rsudy os@)or aideletionyi of 1/5 TES buffer (1 volunme part of TES
buf fer plyss _4 ua,bidestillata) is slowy added to this
suspensi (¥r:, —V\hi\égéupg‘sa&né@g%ggﬁd i ncubated on ice for 30 mn. Thereafter, the
sanple is aliquoted into 1.5 m reaction vessels and centrifuged at 4 C and
10,000 x g for 4 C. The supernatant then contains the periplasmc proteins
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The purified and quantitatively anal yzed proteins are subsequently checked
i.n"a fusion assay under equinolar conditions for whether they can inhibit

t he fusion of human trophoblast cells. In the follow ng, the clones
expressed and anal yzed in the Exanple are listed, and the am no acid
‘'sequences translated from DNA sequences are represented in alignnment.

Fusi on assay, performance and results The proof of the fusion-inhibiting
effect is furnished using the spontaneausly fusing human trophobl ast cell
line AC1IML7. Cells of this cell line é&xhibit an initial fusion rate of
20-30% i medi ately after seeding into a new culture vessel. Cells of this
cell lingseare fir j ted to a sufficient nunber and then divided
into tmﬁgo'buléltoir(ﬁlg!jg%élétﬁa@re stained with different conmercially

avai | abl ¥°'f#+ udF es ®eort L dy @sddl@iion;and Di O, stai ning according to the
instruct;égn_s o) t}e sug%# er Mol ecul ar Probes BV, Leiden, Netherlands).
After the cel I8 Have B tl"rﬁ‘(broughly washed (5 x 10 m nutes) to wash away
any attag¥ed dyeripasisldertivat integrated into the cell nenbrane, the two
cell populations are m xed and commonly incubated at a |low cell density for
24 hour sXuriderY 8f drifa? del&lioNari ng condi ti ons (5% car bon di oxi de, 38 C, over
90% hum gty) v irkbst § deletidnt0% fetal calf serumand antibiotics). After
this culture phase, the cells are detached fromthe bottomof the culture
fl ask byXmeansCor A eypdetetianuspended, and in the flow cytometer, it is

det erm nget how, .cells present have adopted doubl e fluorescence
by fusion. Fig ;Bzwog%éfﬁskﬁgﬁ’exanpl e of such an evaluation of the fusion
assay. FK#fure R ssendeletises the inhibition rates of the -14 fusion of
these trgghobl ast cells as neasured for the individual scEv clgnes stated
in the EXanpl e? CHROXY POUE: 31 GEPVRHARTYFRY & UnRRsH OF ﬂ?r@nara‘é’ﬁbﬂﬂaﬁce of the
fusioninhibiting effect in the various clones. List of references Harl ow E,
Lane D (1988), Antibodies: A |ahoratory manual . Cold Spring Harpor .

[ abor at ofJ9 AEATEINSBRIHS RSsEr M RIFBRE 51 Y A DBCICRATE AR ISPble,35.1)
Apopt osi gl SERNiBiBON bRSyREytial flkiomis Ritaigedt al trophobl ast and skel et al
muscle. Int Rev Cytol 205:215-253 M S, Lee X, Li X, Veldman GM Finnerty
H, Racie L, LaVallie E, Tang X-Y, Edouard P, Howes S, Keith JC, McCoy JM
(2000) Spygedtding t& the GAPéntich, "Rbhserviative X¢RERGES "PHEaRK) i Hattiasr, | thobeman
pl acental norphogenesis. Nature 403: 785-789 Sanbrook J, Fritsch EF, )

Mani at i s whighy @xghangg eming: agidsnwif§in theagursorl; Redauanon-Aedere Rroaatic, col d

Spring : | inst-alaning ' '
orot o G 2T h ars, 8 LRePla U R oRenst qlonine ot v Bgopighine
i nhi bi t sosysing againtubistidineagtcyaienytaléningragainst handising etc.| east 12
continuous am no acids fromthe sequence of chicken VL or VH 2. The

protein according to claim1l1, wherein VL has the foll owi ng sequence:
XAL TQPSSHELotdingxa YR XnTesins Xde peoteinsvascording to the invention can be inter-

WK11QQKX PX14T. ~ L X18 ~| PSRE: .
SGSXZ1SGéi@%%iﬁ%%(%@ZﬁﬁiMé&g@@éﬁg@eﬁ—&?'%ﬁ atJsastany fiyeyss
X36 X37 X&Ané aCids, Ghosd amiho\addsGané3prefiéreeeiwhich do not form any, or form only
insignificant, interactions with the VL or VH chain. Instead of the peptide chain, the
I
linker may also consist of organic compounds which are essentially formed from a
chain of carbon atoms which may also comprise hetero atoms. In this case, the

length of the linker is preferably at least nine Angstréms.

The presence of D-amino acids in the sequence of the protein according to the
invention can be of advantage because this may lead to a deceleration of degrada-
tion.

Especially preferred are the proteins according to the invention having the amino
acid sequences SEQ ID Nos. 1 to 10.



or V or

a del et 'Wse@%tan%a?é d\éseﬁbé’d g

or H or

S or Dor E or a deletion; = Nor S or a deletion; -16 X18
Nor T or Dor Kor a deletion; X19 = Kor Nor a deletion; X2 = D or N or

@Ebﬁéhnsﬁg?sequzn@é héthr ﬂf\éj%@tﬁéri&é 5@3 = A

I
N or del eti on; % or a deletion; = or F or

X = an unsubstituted, nono- or disubstituted am no group or one or nore

amino acids; XI = P or L or a deletion; X2 = Gor E or a deletion; X3 = K
or Eor adeletion; X4 =1 or L or a deletion; X5 = Gor S or a deletion;
X6 = Sor Gor adeletion; X = Gor Ror Yor adeletion; X8 =S or R or
'or a deletion; X9 = Wor S or a deletion; XI =S or Kor Y or a deletion;
X11 = Yor For adeletion; X12 = S or Aor a deletion; X13 = Aor T or a
deletion; X14 = V or D or adeletlon §15 V or L or a deletion; X16 = N

Y

del eti odD N(Q611:, tQ whick tble nseéentdnu@mfetm also rrlatess R or Y or G or a del et i on:
X28 = Dor a deletion; X29 = Wor a deletion; X3 = Dor Kor Aor a

del et i on;

X33 = AThe Bventigndaisetrelates xa4nuclec Bcids, spec@dy NArer RAA, coding for @r a

del et i o
X38 =

a deletion; oxy group,

deri vatmu::le)c aoide or nore am no aC| ds, and wherei n nutual conservative

exchanges of any ami no acids are adm ssible as |long as the inhibition of
fusion is retained. 3. The protein according to claim1l1, wherein
VH has tTre ivehtion raiss eglatescto medicarh ORSQEBELGNREKAK RSt \IPHEXdSTreXPREXEfSe Y
XOMXIWKL 1 ROAPCKG EX12VX1 Xlzz}xigxmxl x|l axl 9x20x21 X22 T x23 Y X24 X25 AV
g IRENURBS X36 X37 X38 X39 x40 x41 x42 X43

syncyti al

X26 G X2F 1% 36143 ACLYHAING 30

X44 x45
wher ei n

more ami

X46 X47 x48 x49 x50 x51 x52 X53 X54 x55 x56 x57 x58 x59 . -17
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del eti onaccording to the invention for preparing a medlcament for contraception in

mammals is also claimed. The medicament according to the invention is typically
administered in amounts of from 100 ng/kg to 1000 ug/kg of body weight. The
route of administration is preferably parenteral, by infusion or by intramuscular or
subcutaneous injection. Further possible dosage forms include a nasal spray,
suppositories, vaginal application, e.g., via a tampon or other suitable application
forms which are per se known to those skilled in the art of galenics or can be
established in simple experiments.

A successful implantation of the blastocyst into the endometrium is not only
dependent on the receptivity of the endometrium. Implantation is possible only if
the cells in the outer layer of the blastocyst, the so-called trophoblast cells, fuse to
form a syncytium. The formation of a syncytium is a process which occurs only in a
few places in the biology of the human body. For example, this is known in the
formation of skeletal muscle fibers and in the formation of osteoclasts.

In the syncytial fusion of myoblasts or in the formation of osteoclasts, molecules
from the group of ADAM (a disintegrin and a metalloproteinase; for a survey, see
Huppertz et al., 2001) are of particular importance while the trophoblast of
humans uses a protein of an endogenous retrovirus, namely syncytin (Mi et al.,
2000). Thus, there is a starting point for achieving a contraceptive effect by
inhibiting the fusion of trophoblast cells. The process of trophoblast fusion is

X31 = Sor Tor Dor a deletion; X32 = S or Aor Gor a deletion;

rbroéiﬁ acck{[c%gpto%hg |90e|‘?t|c§1*?| 5@%8&1 plggf‘gldr Bp\}%rctébl* %n%u%g %Lg(%ly%t i on;



X3 = Gor Aor Tor adeletion; X4 = Aor Gor a deletion; X6 = Sor Tor D

or a deletion; X6 = F or Mor a deletion; X =S or T or a deletion; X8 =S
or. Dor Nor a deletion; X9 = Gor Qor Aor T or a deletion; X1 = Nor A
or. Qor Gor a deletion; X11 =1 or V or a deletion; X12 = F or Wor Y or a

deletion; X13 = Aor Gor a deletion; X14 = Gor A or Ror a deletion; Xl15
=] or Mor a deletion; X16 = S or Nor Gor a deletion; X1' = Sor Ror N
or a deletion; Xls = Gor a deletion;_¥19 = For T or Sor Nor a deletion;
X2 = Gor Sor Aor a deletion; X21 = or Sor Ror a deletion; X22 = R or
Sor Yor adeletion; X23 = Gor Aor Nor Y or adeletion; X24 = G or A or

a_del et iQRcifi%r troph@bladtsOand Heréfof! i irtHibitisAtcan Be Use@ foF the dRliditiven;
X2' = Ror L or adeletion; X2a = Aor Cor a deletion; X29 =T or Hor a

del et i ortropt®biagt-specificogordrageptionon; -18 X31 = S or L or a deletion; X32
= Ror Eor adeletion; X33 = Dor Gor a deletion; X34 = Nor Qor Ror D
or Kor a deletion, X35 = Gor Ror Wor a deletion;, X36 = Qor A or a

del et i orfuncgonallys e preteins @srerdinghtoXbs inventen 1argr chargsrerizeghby xeir- v
or S or QN X4, = I Fralak = OF 0, | &i4 on;
xa2 = o GPRIBY 8 Toplirg, e by e ia FuRBh e Ao e Ty bR °
or a delfetriachievidba=caitraceftive effettlietfemale Regnmals, cespecally rodenhts, i pats, X4'

= R or or a_deletion; X48 = or G Lon; .. x49 = E. .

del et i o(n%,'UC;aSa§ %O%SF g, catsy @ ét f'brnur%risé}:ﬁlﬁg%%%’oFRéL?B¥e'§'°3£Ieg‘tsg'étﬁanSZ =
G or P oforapH&dseineomllowhy gorhpBhefhts?ipréteittd whichimaXpteferablyrbdirotheaform

del eti on; 5 =Yor Sor adeletion; X56 = Cor Aor a deletion; X5 = A

or P or of ipunueelggicakbipdingimplequleebichon: X59 = a carboxy group, a car boxy
derivative or one or nore am no acids; and wherein nmutual conservative
exchapges of any am no acids are adm ssible as | ong as the inhibition of
syncyt i a®) f usthbesClassifigdag. derivatiyeg of the 3ptiRadies Sgéo?ﬂﬁ"ﬁaa?‘é"@r &°RF1,

wherein the pgsﬁﬂn&kﬁhé Bﬁé‘nﬁg;ﬁ%ﬁ‘ﬁéﬁvpﬁ%%,deH:icTu@arﬂJ,éﬂh@‘? Zreddithractare

I nt erconnect ed t'hroug
ized materially by mentioning an amino acid consensus sequence;

b) are functionally characterized by the property of inhibiting the syncytial
fusion of mammal trophoblast cells.

Building blocks of the immunological binding molecules

In a preferred embodiment, the proteins according to the invention can be in the
form of immunological binding molecules. In the Example described herein, the
immunological binding molecules are recombinant molecules. The immunological
binding molecules stated in the Examples are of the type "single chain variable
fragment” antibody (scFv). Such an antibody molecule only consists of the variable
regions of the light (VL) and heavy (VH) chains of an antibody molecule which are
interconnected by a short sequence (linker) inserted by recombinant technology.
Therefore, an scFv can be considered a minimalistic embodiment of an immu-
nological binding molecule. The critical binding information is contained in the
individual variable regions VL and VH, but not in the kind of their linking. Further
embodiments of the present invention relate to the so-called Fab (antigen-binding
fragment) antibody or other antibody molecules of any construction, optionally also
non-recombinant natural antibody molecules, which contain at least one of the

variable regions involved within their sequence. In the embodiment of scFv, which



5. The protein according to claim4, wherein said linker is a peptide chain
whi ch consists of at |east any five amno acids. 6. The protein according
to any of clainms 1 to 5, wherein D-amno acids are contained in the
sequence. 7. The protein according to at |least one of clains 1 to 6 with
the ami no acid sequences SEQ ID Nos. 1 to 10. 8. A protein having the
sequence SEQ ID No. 11 (consensus sequence). 9. A nucleic acid, especially
DNA or RNA, coding for a protein accorqing to any of clainms 1 to 8. 10. A
pl asm d or vector containing a nuclelc acid according to claim9. 11. A
medi canment containing at |east one of the proteins according to any of

claim Jg thf rgbre%nt&ﬁsﬁ PRe ERHAIpHS e @olf?ﬁﬁﬁ? déé’tﬂ;etn‘ée§|<ﬂ4 RS -méddulelse of

at | east one o roteins according to any of clainms 1 to 8 or at |east
one nuclirvalved e a@ﬁbb'ﬂt ng to claim9 for preparing a nedi canent for
contraception in mammal s.
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least 80% with the consensus sequence for VL or VH, respectively, and can inhibit
the fusion of trophoblast cells. Also, it is not essential to the present invention
whether so-called epitope tags (e.g., HIS tag for improved purification or myc tag
for the use of secondary antibodies in immunological detection methods etc.) are
introduced for technical reasons in the recombinant expression of the immunologi-
cal binding molecules. These tags are of a purely technical nature and are not part
of the sequences to be protected here.

Immunological binding molecules such as those described herein can be obtained
from chickens by transferring the immune repertoire of chickens in a suitable form
into molecular-biological libraries. Suitable techniques have been described, for
example, in Barbas CF, Burton DR, Scott JK, Silverman GJ; Phage Display: A
laboratory manual, CSHL Press, New York. If such libraries are available, the
molecules desired can be enriched by isolating, by means of known techniques
(e.g., as described in Barbas et al., see above), those antibodies which bind to the
surface of trophoblast cells which are ready for fusion. Subsequently, these
antibodies are cloned by isolation on the DNA level and sequenced on the DNA
level. Then, for checking their fusion-inhibiting effect, all antibodies must be tested
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Alternatively, antibody DNA of a known sequence can be prepared by cloning
chicken antibodies in a phage display by the above method and arbitrarily selecting
and sequencing individual clones. The framework sequences of the chicken
antibodies are highly homologous and deviate little from the VH and VL framework
sequences herein. The binding specificity is ensured by the "complementarity-
determining regions" (CDR) which are very different from one antibody to another.
By selectively exchanging individual segments, primarily the CDR regions, using

) known molecular-biological techniques, antibodies of a desired sequence may also
be established in this way, modifying the cloned chicken sequences.

Examples

Antibody molecules

The scFv antibodies set forth in the Example are contained in the vector pAC,
encoded in DNA. This vector is an expression vector suitable for E. coli which
consists of an f1 origin, an arabinose-controlled pBAD promoter and a gene which

, confers resistance to ampicillin. The DNA sequences coding the immunological
binding molecules are inserted into the vector in such a way that their expression
is controlled by the pBAD promoter. A signal peptide contained in the vector
directs the expressed proteins into the periplasm of E. coli, and a 6x HIS tag is
attached to the sequence to be expressed in order to enable purification by metal
affinity chromatography. All clones are verified by sequencing prior to expression,
so that it is established with no doubt that the DNA sequences employed have
been correctly built into the vector.

The sequences can be synthesized as a protein in any expression system suitable
for the expression of proteins, in both E. coli and Saccharomyces cerevisiae, for
example, after appropriate recloning. The corresponding procedures are set forth
in many text books of molecular biology and biotechnology, and all of them can be
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applied to the present sequences in principle. Such techniques are known to the
skilled person. In the following, the expression via the vector pAC in E. coli (strain
Top Ten, Invitrogen, Groningen, Netherlands) and the purification and characteri-

zation of the expressed proteins is described.

The pAC derivatives which contain the sequences to be expressed are first
transformed into E. coli Top Ten by electroporation, and the transformation
mixtures are plated onto agar plates (LB medium, 50 pg/mi ampicillin) and
incubated over night at 30 °C.

The following day, 5 ml each of LB medium (composition see Sambrook et al.,
1989; containing 50 pg/ml of ampicillin) is inoculated with bacteria taken up from
an individual colony. This culture is incubated over night at 37 °C on an incubation
shaker at 300 revolutions per minute (rpm). The following day, the expression
culture is inoculated from this over-night preculture at a dilution of 1: 100 and
incubated at 37 °C in a Fernbach flask at 300 rpm until an optical density (meas-
ured at 600 nm: OD600) of 0.5 has been reached. As a rule, this is the case after
about 2.5 h. After the desired OD600 has been reached, the expression is induced
by adding L-arabinose (up to a maximum concentration of 0.02%; the optimum
concentration must be established individually for each clone in preliminary
experiments). The expression is now performed at 26 °C and 300 rpm for 4-6 h.
) The growth behavior of the bacteria is documented by sampling and measuring
, OD600. Subsequently to this expression phase, the culture is centrifuged at 4 °C
and 4000 x g for 20 min, and the pellet is resuspended in 2 ml of TES buffer
(0.2 M Tris-HCl, pH 8.0; 0.5 mM EDTA; 0.5 M sucrose). Now, 3 ml of 1/5 TES
buffer (1 volume part of TES buffer plus 4 volumes of aqua bidestillata) is slowly
added to this suspension, which is mixed and incubated on ice for 30 min. Thereaf-
ter, the sample is aliquoted into 1.5 ml reaction vessels and centrifuged at 4 °C
and 10,000 x g for 4 °C. The supernatant then contains the periplasmic proteins
and thus also the desired expression product.

For further processing, the supernatant is dialyzed over night at 4°C against
isotonic phosphate-buffered saline (pH 7.4, containing 10 mM imidazole). By

means of commercially available kits for nickel affinity chromatography (e.g.,
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ﬁiééén @@bH, Hilden, Germany), the desired protein can now be purified. The
purification is controlled by gel electrophoresis, and the protein concentration is
determined (Harlow and Lane, 1988). Molar concentrations were determined from
the determination of concentration and the formula weight derived from the

sequence.

The purified and quantitatively analyzed proteins are subsequently checked in a
fusion assay under equimolar conditions for whether they can inhibit the fusion of
human trophoblast cells.

In the following, the clones expressed and analyzed in the Example are listed, and
the amino acid sequences translated from DNA sequences are represented in
alignment.

Fusion assay, performance and results

The proof of the fusion-inhibiting effect is furnished using the spontaneously fusing
human trophoblast cell line AC-1M17. Cells of this cell line exhibit an initial fusion
rate of 20-30% immediately after seeding into a new culture vessel.

Cells of this cell line are first proliferated to a sufficient number and then divided
into two populations, which are stained with different commercially available
fluorescent dyes (DiI and DiO, staining according to the instructions of the supplier
Molecular Probes BV, Leiden, Netherlands).

After the cells have been thoroughly washed (5 x 10 minutes) to wash away any
attached dye residues not integrated into the cell membrane, the two cell popula-
tions are mixed and commonly incubated at a low cell density for 24 hours under
standard culturing conditions (5% carbon dioxide, 38 °C, over 90% humidity) in
Ham's F12 (10% fetal calf serum and antibiotics). After this culture phase, the cells
are detached from the bottom of the culture flask by means of trypsin, suspended,
and in the flow cytometer, it is determined how many of the cells present have
adopted double fluorescence by fusion. Figure 1 shows an example of such an
evaluation of the fusion assay. Figure 2 summarizes the inhibition rates of the
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CLAIMS.:

A protein which is homologous with chicken VL or VH to at least 80% and
inhibits syncytial fusion, as well as fragments having at least 12 continuous
amino acids from the sequence of chicken VL or VH.

The protein according to claim 1, wherein VL has the following sequence:

X°ALTQPSSVSANX'GX]TVX3X*TCSGX X8X" X8 X°X¥¥YG
WXPTQQKXP2PGSXBPXHTXSTIY XX XEBX®PRPSX?PIPSRF
SGSX'SGSX2XBTLTITGFQAX*¥DEAVYX®CGX®xX¥ x*®
X29 X30 X31 x32 X33 x34 X35 X36 X37 X38FGAGTTLTVLG x39

wherein

X° =

X! =

X2 =
X* =

an unsubstituted, mono- or disubstituted amino group or one or

more amino acids;

P or L or a deietion;

G or E or a deletion;
K or E or a deletion;
I or L or a deletion;

G or S or a deletion;
S or G or a deletion;

Gor RorY or a deletion;

SorRorY ora deletion;
W or S or a deletion;

S or KorY or a deletion;
Y or F or a deletion;

S or A or a deletion;

A or T or a deletion;

V or D or a deletion;

V or L or a deletion;

N orVor S or D or E or a deletion;

N or S or a deletion;
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X® = NorTorD orK or a deletion;

X¥® = KorN or a deletion;

X?*® = D or N or a deletion;

X*' = K orV or a deletion;

X% = TorA ora deletion;

X3 = AorHorN or a deletion;

X* = DorE or a deletion;

X* = Y orF or a deletion;

X* = NorSorG ora deletion;

X¥ = RorY orG or a deletion;

X*® = D or a deletion;

| X* = W or a deletion;

X* = DorKorA ora deletion;

X3 = SorTorD or a deletion;

X3 = SorAorG or a deletion;

X3 = A orG or a deletion;

X3* = G orR or a deletion;

X35 = Y orN or a deletion;

X3® = VorAorTor a deletion;

X% = GorAorN or a deletion;

X38 = I orA orMor a deletion; and

’ X3 = a carboxy group, a carboxy derivative or one or more amino acids;

and wherein mutual conservative exchanges of any amino acids are
admissible as long as the inhibition of syncytial fusion is retained.

3.  The protein according to claim 1, wherein VH has the following sequence:

XOX'VTLDESGGGLQTPGX?*X]LSLVCKX*SGFX*X8X'X2Y
x9 M xlO W X11 R Q APGKGLE X12 V X13 X14 X15 x16 X17 x18 X19 X20 x21
x22 T x23 Y X24 X25 AV X26 G X27 XZB X29 X30 X31 x32 X33 X34 X35 X36 X37 X38
X39 x40 x41 X42 X43 X44 X45 X46 x47 X4B X49 XSO X51 x52 x53 X54 x55 x56 X57 X58
X59 '
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wherein

X° =

-17 -

L3 109% ()-m L3

0RRRRRARPX<E<! L3 10%& ()-m L3

an unsubstituted, mono- or disubstituted amino group or one or

more amino acids;

A or S or T or a deletion;

G or R or a deletion;

G or A or T or a deletion;

A or G or a deletion;

S or T or D or a deletion;

F or M or a deletion;

S or T or a deletion;

S or D or N or a deletion;
GorQor AorT or a deletion;
N or A or Q or G or a deletion;
I orV or a deletion;

F or W or Y or a deletion;

A or G or a deletion;

G or A or R or a deletion;

I or M or a deletion;

S or N or G or a deletion;

S or R or N or a deletion;

G or a deletion;

For T or S or N or a deletion;
G or S or A or a deletion;

N or S or R or a deletion;

R or S orY or a deletion;
GorAorNorY or a deletion;
G or A or a deletion;

S or A or P or a deletion;

K or Q or a deletion;

R or L or a deletion;

A or C or a deletion;

T or H or a deletion;

I or H or a deletion;
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L or A or a deletion;

j X42 = Qor A or a deletion;

X¥ = LorA ora deletion;

X¥ = NorEorsS ora deletion;

X% = N or Q or a deletion;

X* = L or P or a deletion;

X¥ = Ror Q or a deletion;

X*® = AorG or a deletion;

X* = E or G or a deletion;

X% = D or H or a deletion;

X! = TorRorL ora deletion;
) X*2 = G orP ora deletion;

X3 = TorP ora deletion;

X** = Y orT or a deletion;

X** = YorsS ora deletion;

X% = Cor A or a deletion;

X7 = A or P or a deletion;

X%® = K or a deletion;

X% = a carboxy group, a carboxy derivative or one or more amino acids;

and wherein mutual conservative exchanges of any amino acids are
admissible as long as the inhibition of syncytial fusion is retained.
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9. A nucleic acid, especially DNA or RNA, coding for a protein according to any
of claims 1 to 8.

10. A plasmid or vector containing a nucleic acid according to claim 9.

11. A medicament containing at least one of the proteins according to any of
claims 1 to 8 or at least one nucleic acid according to claim 9.

12. Use of at least one of the proteins according to any of claims 1 to 8 or at
) least one nucleic acid according to claim 9 for preparing a medicament for
contraception in mammals.



