4 JAN 2006 SMB | mmunol ogi ¢ Bi ndi ng Mol ecul es Wiich Inhibit the Syncytial
Fusi on of Trophoblast Cells The present invention relates to proteins which
inhibit the syncytial fusion of human trophoblast cells, nedicanents
contai ning such proteins, and the use thereof for contraception in mammual s.
The inhibition of syncytial fusion is a principle of action which can be
used for contraception. In this document, the term "contraceptif{ghAN 7086
defined under clinical- practical aspegts in such a way that a nonthly
menstruati on occurs and no pregnancy begins despite of sexual intercourse.
This general definition also applies to nobst of the contraceptives whaMén
are clinically usual today. Contraception in hunmans and ot her mammal s can
be achi eved by applying any of a nunber of principles or substances. In the
known met hods, the fusion of oocytes and spernatozoa is prevented by
mechani cal or chem cal neans. The spermatozoon can be inactivated or
prevented fromundergoing fertilization, for exanple, by using condons,
intra-uterine inplants or spermcidal. substances. Further, it is possible
to hinder the maturation of the oocyte in the maternal ovary, which is
possi bl e by hornonal methods. Such methods are known to the skilled person.
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sol utions include the problemthat they |nterfere with or prevent the cyclic
endo- crine honeostasis of the fenmale organism Since the endonetriumis a

conponent The inhibition of syncytial fusion is a principle of action which can be used for

contraception. In this'document,A;hg_ﬂ_te_fj@_f’_contraception" is defined undér clinicél-

. practical aspects in such a way that a monthly menstruation occurs and no
pregnancy begins despite of sexual intercourse. This general definition also applies

to most of the contraceptives which are clinically usual. today. Contraception in

humans and other mamma!s_can be achieved by applying any of a number of

~ principles or substances. In the known methods, the fusion of oocytes and
spermatozoa is prevented by mechanical or chemical means. The spermatozoon
= can be inactivated or prevented from undergoing fertilization, for example, by
| using condoms, intra-uterine implants or spermicidél substances. Further, it is
possible to hinder the maturation of the oocyte in the maternal ovary, _Which is

possibie 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 themseives 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 adm'inistering' depot preparations. All these



-of the maternal organism the maternal organismis also the preferred place
of the occurrence of undesirable side-effects. Therefore, nethods and
subst ances are desirable which: a) have their site of action on the :
“implanted bl astocyst and thus can addition- ally minimze the si d% ﬁffﬁé‘ﬁts
in the maternal organism b) do not interfere with the endocrine N
autoregul ation of the fermale organism FiZgure 1 shows an exanple of a

flow cytometric analysi's within the scope of a fusion assay. |In quadrant A,

the fluorescence of Dil (alone) is regresent ed, while in quadrant C the
f | uor escerseditismspingudel eeprabiemelhiag daay dateriane gyl carpreBent éhe sycliseeome
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staining was perforped only with.DIl, and in Figure 1B only with DO The
meas- ur ePFEITEESE PBH”@??‘F%?[% skerefferiSt he Di O specific measuring channel ;
therefore, the points therein coincide with the X axis. Figures 1C, D show
the fusion_assays of the clone PHSKO4. Figure 1C shows the .rate of fusion
of the cellhgregfoipr MeEdsornd slestenerfsans destmdlprdidtice of a non-specific
protein, expressed in the sane expression systemand purified), and Figure

1D shows the fusion rate in the presence of 100 nM PHSKO4 ﬁrot ein. Figure 2
shows t he el athaye thehi Bta PoActer €9 1ok iMHdaetednpiraiagyel arddhis ceReaddilderon

assay as comparff Wi GANiEOLrerAl At hBrer YRS GRARI, ] N the sane
expression systém and purified). an values from“three determnations are .
represented. Figure 3 shows the consensus sequence for the proteins

preferred gecord ig k0. ke wfti@‘fﬁ@%hgg&ﬁ\‘é%ggfogggtﬁg@ohEﬁgﬂ? :feﬂwa'ié)f)éc;%nﬁéerﬂ. the

exenpl ary eénbodi nent represent e ere, i nker
sequence (SSRSS. The consensus sequences for VL and VH are represented in
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ar ay- shadi e TR ar afl A Bals g S P Peal PNt Sl A farPESaectl 8 a1 o
pref err ed fasiberassiy Vit quadranag dse fuersshomte geDill @idng) it oepeaehtarysitiieom 1 n
the one- letter code. A hyphen in this place _neans that the corresponding
posi tion MEPdEANEC, the fluorescence of DIO (alone) is represented. In-quadrant B, cells

become visible which exhibit a double fluorescence caused by fusion.

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

_\w
( S/ 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 celis 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



be I acking in conparison with the consensus sequence. An X means that no
portion. of the consensus sequences for VL or VHis 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 which is honol ogous with ﬁh'ﬁ@ﬁn
VL or VHto at- | east 80% and i nhibits syncytial fusion, as well as f é@ ts
having at |east 12 continuous am no acids 4romthe sequence of chicken VL or
VH. In preferred enbodi nents, the protein according to the invention is
honol ogous w th chicken VL or VHto at |east 85%or at |least 90% In

pr ef er r ed hendodiierfinkes is theeequennee@ESR&EC dhdiangsensuheequrreesifon Vhare .
| east 20 qQr_ 30 conti nug amn acids fromithe sequence of chi n VL or
Vi br of oBEp P EBmateR B e HRGT ReR Sotie el FA e A e RneBR AR s g
ani no aci gvigegraneesdiXiL TRESIDYSNEI g )R XATLICKE X6 KEX@XEXINGontally while
WK11QQKX12PGSX13PX14TX151 YX16X17X18X19RPSX20!1 PSRF .

SGSX21SGSRy R d) atferapiivanmpa\paidssaiednoxty vedtirally Jor Raclkppsiisn irdbereng-x3s

X36 X37 X T M ' = it :
Do st ke @, R ydhen T thid pRcEIAMCHRNE corAllolRaIERbOdHIO S thayTRRE.
del eti on; bex@acking or d®@nuparisodeMétti dhe coxBensis meqHence.aAdeXetmaeams that nol or

L or a deletion; JAN 2006 -4 X5 = or, S a deletjon,. X5 = Sor Gor a

Gl ot | on: PRQH'af the'einsggiis seauhees dnt VL & BRSBDE i PRacel ot i ons' xo

= Wor S or a deletion; X10 = S or Kor Y or a deletion; - '
In the presence of PHSK04 protein, the fusion rate is decreased.

The object of the invention is achieved by a pfoteiri whiéh is homologous with
chicken VL or VH to at least 80% and inhibits syn.t:ytial fusion, as well as fragments
having at least 12 continuous amino acids from the sequence of chicken VL or VH.
In preferred embodiments, the protein according to the invention is homologous
with chicken VL or VH to at least 85% or at least 90%. In preferred embodiments,
the ffagments according to the invention have at least 20 or 30 continuous amino

acids from the sequence of chicken VL or VH.

Preferably, the protein VL according to the invention has the following amino acid

sequence:

- XOALTQPSSVSANX!GXATVXX* TCSGX XS X XX XY G
WXTQQKXPPGSXBPPXMTXPIY XX XEXPRPSXPIPSRF
SGSX'SGSX2XBTLTITGFQAX¥DEAVY XS CG XX X®
XZS‘ x30 X31 X32 X33 X34 XBS XBG XB? X38 FGAGTTLTVLGX39

wherein

X® = an unsubstituted, mono- or disubstituted amino group or one or more

amino acids;

X!=  PorL ora deletion;
X* =  GorE ora deletion;
X3 = KorE or a deletion;

X*= Tlorl oradeletion:"



-X" = Yor For adeletion; X12 =S or Aor a deletion; X3 =Aor Tor a
deletion; X14 =V or Dor a deletion; X15 =V or L or a deletion; X16 = N
or Vor Sor Dor Eor adeletion; X17 = Nor S or a deletion; X1& JANNOeE T

“or Dor Kor adeletion; X19 = Kor Nor a deletion; X20 = Dor Nor a
deletion; X21 = Kor Vor a deletion; X22 =T or Aor a deletion; X23 = A
or Hor Nor a deletion; X24 = D or E o4 -a deletion; X25 =Y or For a

~deletion; X26 = Nor S or Gor a deletion; X27 = Ror Y or Gor a deletion;
X28 = Dora_deletjon; X29 = Wor a deletion; X30 = D or Kor A or a deletion;
X31 = S oX"F or GIPlop 0 A@elBHPBN; X32 = Sor Aor Gor a deletion; X33 = A
or Gor a.deleti X F:G.0r. Ror a deletion; X35 =Y or Nor a deletion;
X36 =V orx(dAT orS%ogég%dg?lglgéh; X37 =.Gor Aor Nor a deletion; 4 JAN
2006 5 X3&%’=1 GrorRar.Ywbosa deletedreti on; and X39 = a carboxy group, a carboxy
derivati VEsQr ope g ‘ e ani o, aci ds;

= or R orY or a deletion;

X®= W orS ora deletion;
X% = SorKorY ora deletion;
X! = YorF ora deletion;
X'? = SorA ora deletion;
X3 =  AorTor a deletion;
(\ X* =V orD or a deletion;
X¥ =  VorlL ora deletion; |
X¥ = NorVorSorD orE ora deletion;
XV= NorSora deletioh;
X*¥ = NorTorD orK ora deletion;
X¥ = KorN or a deletion;
X* = DorN or a deletion;
X* = KorV ora deletion:
X*? = TorA or a deletion;
X2 = AorHorNora deletion;
X** = D orE or a deletion;
S X2 = YorF or a deletion; _
e ~X*® = NorSorGora deletion; .

X* = RorYorGora deletion;

X*® = D or a deletion;
X*¥ = W or a deletion;
X*= DorKorAora déletion;
X*' = S orTorD or a deletion;
X** = SorAorG ora deletion;

X3 = A orG ora deletion;

X* = G orR or a deletion;

X3 = Y orN or a deletion: |
X*® = VorAorTor a deletion;

X¥ = GorAorNora deletion;



-and wherein nutual conservative exchanges of any am no acids are. adm ssible
as long as the inhibition of syncytial fusion is retained, |In another
preferred enbodi nent, the protein according to the invention has the

“follow ng sequence in VH XXl VTLDESGGG LQTPGX2X3LSLVCKX4SGFX5X6X' @ﬂ’ g@ M
Xlo WX11 RQAPGKGL E X12 V X13 X14 XIS X16 X17 X18 X19 X20 X22 T
X23 Y X24 X25 AV X26 G X27 X28 X29 X30- %31 X32 X33 X34 X35 X36 X37 X38 X39
X40 X41 x42 x43 x44 X45 X46 "X47 X48 X49 X50 X51 X52 X53 X54 X55 X56 X57 X58
X59 wherein. X = an unsubstituted, nono- or disubstituted am no group or one
or more am o A&rdser Mio=a felstion; @dT or a deletion; X2 = Gor Ror a :
del etion; ¥8.= - . 100 b = ion; X5 =S
or T or DXor a e%?@&ﬁ?r% a:@eifgg%(ﬁﬁegpagv%@eé -eotniéocﬁr;m)gzr @én@n%%k@%br a
deletion; X8 = S or Dor Nor a deletion; X9 = Gor Qor Aor T or a '
del eti on; d ] i.Qn; = V, .etian;
Xio = F of W e fhdlalhdhediyive pRehAddor adf Bing Rlas ol oSl 27,
or R or aidd a$ tlwnijnhibitibnoflsyocytMidusianderetiroad. 4 JAN 2006 6 X16 Sor N
or Gor a deletion; X17 =S or Ror Nor a deletion; :

In another preferred embodiment, the protein accordihg to the invention has the

following sequence in VH:

X*X'VTLDESGGGLQTPGX*X*LSLVCKX SGFXX X' X®Y
XEMXPWXITROAPGKGLE X? Vv X3 X1 XI5 %18 x17 x18 y19 x20 y21
XZZ T X23 Y X24 XZS A V XZE G ij XZS XZQ XBO X31 X32 X33 X34 X35 XBG X37 X38
X39 X4D X41 X42 X43 X44 X45 X46 'X47 X48 X49 XSD XSl XSZ X53 X54 XSS XSS X57 X58

' %59
wherein
X° = an unsubstituted, mono- or disubstitutéd amino group or one or more
amino acids: : - | '
X'=. AorSorTor a deletion;
o X?= G orR or a deletion;
b X>= GorAorTora deletion}
X*=  AorGor a deletion;
X°>= SorTorD ora deletion;
X% = For M or a deletion;
X’ = SorT or a deletion;
~X®= SorDorN or a deletion;
X? = GorQorAorTor a deletion;
X¥ = NorAorQorG or a deletion;
X' = TorV ora deletion;
X = ForWorY ora deletion;
X2 = Aor G ora deletion;

X¥ = GorAorRora deletion;

X' = TorM ora deletion;



-X18 =G or a deletion; Xt9 = F or Tor Sor Nor a deletion; X2 = Gor S or
A or a deletion; X21 = Nor S or Ror a deletion; X22 = Ror Sor Yor a
deletion; X23 = Gor Aor Nor Y or adeletion; X24 = Gor Aor a deletion
"X25 =S or Aor Por adeletion; X26 = Kor Qor a deletion; X27 Fzmﬁ
or a deletion; X28 = Aor Cor a deletion, X29 =T or H or ade
=1 or Hor a deletion; X31 = Sor L of6a deletion; X32 Ror E or
deletion; X33 = Dor Gor a deletion; X34 = Nor Qor Ror Dor Kor a
deletlon X35 = Gor Ror Wor a deletlon X36 = Qor Aor a deletion; X37
S or E &° g déletNem,G oxagletetioryr H or a deletion; X39 = Vor Sor a |
deI etion; .,1X40 [ tion; . X41 =L or Aor a deletion; X42 = Q
or A or aXdeFet ﬁo‘ﬁlﬁ) 5&8F_aﬁdege(:t'i or a deI etion; X44 = Nor E or Sor a
del eti on; X'%45 Gd}t@rde(étmm a deI etion; X46 = L or P or a deletion; X47 = R

or or a | etion;_ X48 or adeletlon
Q qu: ForTorSorN or a dec?etlon

X3

X*® = GorSorA ora deletion;
X?' = - N or S or R or a deletion;
X2 = RorSorY ora deletion;
X% = GorAorN or Y or a deletion;
X = GorAora deletion; '
(j X* = SorAorP ora deletion;
X*® = - Kor Qor a deletion;
X¥ = RorLl or a deletion;
X® = AorCor a deletion;
X* = TorH or a deletion;
X* = IorH ora deletion;
X* = Sorlora deletion;
X3? = R orE or a deletion;
X* = DorG or a deletion;
X* = NorQorRorDorK ora deletion;
X3 = GorR or W or a deletion:
M X3 =  Q or A or a deletion;
b X* = S orE ora deletion;
X¥ = TorH ora deletion;
X** =  VorS ora deletion;
X* = R orE ora deletion;
X* = L orAor a deletion;
X* = QorAor a deletion:
X = L orA ora deletion;
X* = NorEorS ora deletion;
X*= Nor Q or a deletion;
X% = LorPora deletion;
X*¥ = RorQ or a deletion;
X*® = A or G or a deletion;

X* = EorG or a deletion;



- X49 = Eor Gor a deletion; 7 x50 X51 x52 X53 x54 X55 x56 x57 X58
x59 D or Hor a deletion; 4 JAN 2006 T or Ror L or a deletion; Gor P or a
deletion; T or P or a deletion; Y or T or a deletion; Y or S or a '
“deletion; Cor Aor adeletion; A or P or adeletion; K or a deletion; a

carboxy group, a carboxy derivative or one or nore am no acids; 4g,qwlzggpere| n
mut ual conservative exchanges of any am ne acids are admissible as long as
the i nhibition of syncyt ial fusion is retained. According to the invention,

conservatlve exchanges” neans, in particular, those which exchange am no
aci ds wi t Ki'n=t he qribapa dﬁlew,ar non- pol ar, aromatic, charged am no acids.
For exanpl.e, _gl yci I.ns g\g Il ne or vallne etc., arginine or |ysine
agai nst hlkstldlﬁ§ E%‘ag%r% ‘5‘§J ‘f?‘gm ne agai nst tyr05| ne etc. According to the
i nventi onx*the @rartreons c&¢étﬂfrdl ng to the invention can be inter- connected

by a |inke The |inker referably a pepticle chain of at |east any five
y ! ng’ orIPoradeeton y @ pepti I _ y T

X** = YorT or a deletion;
X** = YorS ora deletion;
X®* = Cor A or a deletion;
X>” = A or P or a deletion;

X® = K or a deletion;

TN
N/

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.

~According to the invention, "conservative exchanges" means, in particular, those
which exchange amino acids within the groups of polar, non-polar, aromatic,
charged amino acids. For example, glycine against alanine or valine etc., arginine

or lysine against histidine etc., phenylalanine against tyrosine etc.

~ According to the invention, the proteins according to the invention can be inter-
‘ connected by a linker. The linker is préferably a peptide chain of at least any five
amino acids. Those amino acids are preferred which do not form any, or form only
insignificant, interactions with the VL or VH chain. Instead of the peptide chain, the
linker may also consist of organic éompounds which are essentially formed frqm a
chain of carbon atoms which may also compriée hetero atoms. In this case, the

length of the linker is preferably at least nine Angstroms.

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.



*am no acids. Those amno acids are preferred which do not formany, or form
only insignificant, interactions with the VL or VH chain. Instead of the
_peptide chain, the Iinker may also consist of organic conpounds which are
essentially formed froma chain of carbon atons which may al so CQUQNQ@F
hetero atons. In this case, the length of the linker is preferably at [east
ni ne Angstr6ms. The presence of D-amino &cids in the sequence of the protein
according to the invention can be of advantage because this my lead to a

deceleratjion of degrada- .tion. ﬁhpeciallﬁ§preferred re the proteins '
accor di ng'Pe°& REPtE| v@’ﬁt?%??”ﬁ’&gi 3t FRIS&HP YD SCALT-S 8gUIEHC REHIENTR 1
to 10.. 4 FAN2QQ6tJhafe BiObRigeR MRNERRCIIEPRE s @ consensus sequence
havi ng the sequence SEQ |ID No. 11, to which the present invention also
‘relates. The invention also relates to nucleic acids, especially DNA or RNA
coding fofng inPifiich! BIRCRAEMNG hicltReabiBYCRELATaIABNA P! RAA doblngVRi oF
contai ning such a nuclelc acid. e invention also relates to nedi"canents
_cont ai ni ngradeinl eegtrdnge tofthehaventios) mad erplaanliéi @ secds awdemigqgucb & he

i nvention, é@Forqang to the invention, the use of at |east one of the
protei ns OY“hUd“Ei'c acids according to the invention for preparing a

nmedi canent for contraception in mamuals is al so clained. The nedi canent
according.to.the invention.is typicall adm ni.stered in amounts of fr.om 100
ng/ ko t o LOBGEHIR SFOBEReRe? GRECHTEnts HoR@TaSRineArs PR ghe; Rroteins

pr ef er abl yr paciert i@ acddydingfrashenneéntvh.i ntramuscul ar or  subcut aneous
injection. Further possible dosage forns include a nasal spray, _ :
su ﬁpsitories, vagi nal application, e.g., via a tanpon or other suitable
appl’i cat i AecorfiPig® MY FleptiBnPeie 86e lbAQMNAR dHOSE tisKipkbRihd Br hhelef! cigé
gal enics or can be established in sinple experinents. A successful .

i npl ant at P&RTANTt he Hieadhvran ifat opieparisadaneredicamest nfor eentjacerdisdndent

on the re RVERE, t danet 1] | ant ati i i onl v i t he
ol | 6 n TRAElc,¥ fizo chétrfEel NI ellFan I AQERAEA" MORREREER B Kicsly, | o
fuse to &dmmigtesgchdytarnounthel frometGOomg/Ady to IPOOWd/km of badprweeighs The ch

occurs only.in,a, .. o ; . : :
: roXJte 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 sLlccessfuI implantation of the blastocyst into the ehdometrium is not only
o dependent on the receptivity of the endometrium. Implantation is possiblé 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 innt for achieving a contraceptive effect by

inhibiting the fusion of trophoblast cells. The process of trophoblast fusion is



-few places in the biology of the human body. For exanple, this is known in
the formation of skeletal nuscle fibers and in the formation of _
osteoclasts. In the syncytial fusion of nyoblasts or in the formation of
“osteocl asts, nolecules fromthe group of ADAM (a disintegrin an

P o,

| | oprotei nase; for a survey, see Huppertz et al., 2001) are of
i nportance while the trophoblast of hunfins uses a protein of an endogenous
retrovirus, nanmely syncytin (M et al. 2000). Thus, there is a starting

poi nt for achr eving a contraceptive effect by inhibiting the fusion of

t r ophobl aspe@Bf [of trophwhizsseeand dherafopndis dibitiosian be upedARr Zbeeelgsdivef i c
of ”OphOIPrlo%%’pras?%geEﬁ@ Sffﬂfa‘értepfr S i nhibition can be used for the selective

t r ophobl ast=speci racepti on.” Functionally, the proteins according to
the invention are characterrzed by their capability of inhibiting the

oont 1 acepf IEIERE, hErPRIRRC B o 26X BPE R s RRRb HL 1
dogs and capabllrtayndf lrrhrtbltfﬁ@rwe él'\hﬁjya'hbfttmort (2 tmpt&mlastrt@lss&‘heyafalnybe used

conpri ses thefoIIovvrn onent roteins which y pref rabl be in the
form of f?ﬁrﬁ%%ﬁf;caalc frﬁ W%%@%ﬁf"’e mﬂﬁcwaeaﬁagaeepsee Gg%@ pets,

derivativegciofad hiyg@NEhBOEAES aﬂfd nn ﬁanra%@r&f crBRRE; tﬁbatrtv?n@tsh% rltfyérl%g-

honol ogy conparison; parti cularly, ey are c aracter- ized materia
ment i oni ngommrram ralme a@imlvrogrmemtmnensequreh@e$ verieh fume prafaeatily beharthetfermzed

by the pr |b| in th n |aI fusi on of manmal trophobl ast
cells. Bur8 hémlg)l bé'f Hgn?lﬁﬁﬂlﬁé% IEal bi ndi ng nol ecules In a preferred
enbodi ment, the proteins act:ordi ng to the invent i,on can be in the form of

i mrunol ogical bin I |t @ é % t he ﬁﬁ_‘angl Fbﬂiﬁscrl bed herein he
|rrrrunol og? al” b engaﬁﬂ i8d Asederyatives AT ant 'feﬁcclfl 2JONHEN n%ﬁp(?g']i cal
bi ndi ng ol ecutesy dhades Iw & onRx8gP| esnmirodt ddtcli¥Ag, tiséynahe chBRicter-
vari abl e fragrrent ant i bod (scFv). Such an antibody nol ecul e only consists

of the variabl &€ r'@@'f%ff‘é'\/dfy thloﬂg'fﬁtafé V0)INARGIheRAENENEFeRNAIGs of an

anti body nol ecul e which are interconnected by a short sequence (Ilinker)

i nserted by reconbinant technol ogy. Therefore, an scFv can be considered a
m ni mal i sbslc et duneinnadly aharogtaiized by the property of inhibiting the syncytral

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 censtruction, 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



- nol ogi cal binding nolecule. The critical binding information is contained in
the individual variable regions VL and VH, but not in the kind of their
| i nki ng. Further enbodi nents of the present invention relate to the
"so-called Fab (antigen-binding fragnent) antibody or other anti bo&yAN 2006
nmol ecul es of "any construction, optionally also non-reconbinant natural

anti body nol ecul es, which contain at |eak®-one of the .variable regions

i nvol ved within their sequence. In the enbodi ment of scFv, which 4 JAN 2006
- 10 is also represented in the Exanples, the follow ng sequences of the
modul es  iinAS d8PERSENERSE 9 bihe: EvamMAlecetha/fpNayingnrRaAUaNCesFBE tBe neodsigspor t
constructi vac Led #SQa.true that the order of VL and VH in the
constructéﬁﬁivﬁ%%n%égggﬁginined, and that the construct itself does not
critically contribute to the binding properties. "Support constructions” as
used hereN@%i S chose nol ecul es onto which the scFv antibodies or parts
of these antibodies can be nounted in order that they can find their

bi ndi ng partners in an opti numway. Therefore, the present invention
especiallggLﬁI§%g§ to all inmunol ogi cal binding nolecules and their
derivativ wWhose %pecifically bi ndi ng regi ons have the consensus sequences
stated below for VH and VL or are identical in sequence to at |east 80%
with the consensus sequence far VL.or VH .respectiyvel a an ji.nhi.bi t he
st on of TBF SEREbTUTOTE epretriafansy 17fs A {56€ BEELIE Bloe SO ¥E 3L a R the

i nventi on cowktetidteris SeotC ptddRte GRinka P @ ndagft( el condthirtt Rgeif @oek NFtoMetkally
purification or c ta for the use of secondary antibodies in

or my -t S€ ¢ L1 D :
i mrinol ogicealrityée dethe PinEnaFSPetes) "awrport FPRTHUEHNS o5 Ychher@l Meaasons
i n~the regoidd Ry #Ecu?é‘a%ﬁl%s\hﬂf&h%etﬁ vIgHbRalR% - p&dd oP'tF?éHe“QntﬁE%%d?&%E?r? be
These tags are of a purely technical nature and are not part ~of the
sequences nauriied pn ordert et hieewe cam fimdribkeodiicdinglpartharg imahemtinesmsweh. as
t hose described herein can be obtained fromchickens by transferring the
~immune repertoire of chickens in a suitable form into nol ecul ar- bi ol ogi cal
| i brari esThSwafoed)| Enet pedsenguiesehidave dspeviatiesetathedo Bbrimraxaoioig&al ibindagbas

CF. Burt Orr]no e(’:ulggoér%d 3‘51’eir8|c‘e\{‘ﬁ/%%gs G\L/]v;nosPQas(a;’;:()aec[%i'csalfl)llya}f);lnCiAi\ng regions have the

consensus sequences stated below for VH and VL or are identical in sequence to at

least 80% with the consensus seq_uencé for VL or VH, respectively, and can inhibit
the fusion of trophoblast cells. Also, it is not essential to the presént 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 reasohs in the recombinant expression of the immunologi-
(J _ 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.-bio[ogical libraries. Suitable techhiques have been described, for
example, in Barbas CF, Burton DR, Scott K, 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 nﬁeans of known technigues
(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



.l aboratory manual, CSHL Press, New York. If such libraries are avail abl e,
the nolecules desired can be enriched by isolating, by neans of known
techniques (e.g., as described in Barbas et al., see above), those

“anti bodies which bind to the surface of trophoblast cells which ay ¢\ By
for fusion. Subsequently, these "antibodies are cloned by isolation on the
DNA | evel and sequenced on the DNA |evelt -Then, for checking their
fusion-inhibiting effect, all antibodies nust be tested 4 JAN 2006.- 11 and
characterized in a fusion assay. The sequences of such fusion-inhibiting
ant i bodi egnds ahataeterfzedmirstaocia®hni @ssayhr Ahe esequancesver edichi fdsicarn-ﬁﬁrgbitnng ’
probability. . t he consgnsus, s uen stated her e, er nat tlbody
BhA of o ORISR BaR B pHeranBeriss Eortred SHES pooaohTEL by %
" phage d|smh@goﬁﬁyghgs@Qggﬁtéqﬁa@gyhgﬂg arbitrarily selectiing and sequencing
i ndi vi dual cl ones. framewor k sequences of the chicken antibodies are

hi ghl y honol ogous and deV|ate little fromthe VH and VL framework sequences
herein. Thecbhatdhg éﬁﬁsm Crbm)x 6fsael2ﬁéWﬁd k€@ cHPB @FERAREI by- “cloning.
determ ning regi ons” (CDR)” which are very different fromone anti body t

anot her . CBg,ckseIa@trbod@Byn @(@h@gmdnsglayﬁw thedabdves gavbod sndprbitearily setaebingDR
regi ons, usi,n |oIo i ant.i bodi es of .

Gesi red’ sdateneat e BoRiguA L clnRer oHEE R e o B RbiBeBnea
chi cken segudogies. ar@fﬁ@my%rﬁ@bgb@wnme@mbeﬁtla oA ahe \anhbodi gangetorkorth
in the Exanple are contained in the vector pAC, encoded in DNA. This vector

i s an expfBILERAesyBRieH- J0ft BipdG spegficiEy)if GhruRd cBndinst scapplsmantagi- gin,
an -ar abi neses AR go,lej %115193 wmaﬁg;( e%q%%if%@ﬁt Wn@%ne%}ﬁ[)t%rdg/. tbea%o‘%fnéznce
to" anp|C|II|n uences codi ng the inmunol ogi cal I ndi ng nol ecul es
are inser Berdseiactwetlheambamgmgl imdsadial asegayentisatprirhaitily ﬁ)qo%regionﬁa,susmg
controlle% b& E@B D @ zt A.si naI Em tid contala in the vecFor
directs t REOBRPEESHE B8R ‘?‘iﬂ%qlf & ﬁleas DTl GEAVERy MPYeRISRI S
tag 1s abb%%&ﬂﬂmh@dhﬁ@h§Qﬂ%ﬁﬂﬁ@d#ﬂn@&h@&ﬂﬁﬁﬁﬁ@ﬁckéhﬁéqhﬁhcbﬁ enabl e
purification by netal - afflnlty chronatography Al'l clones are verified by
sequencing prior to expression,

" 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. co/i which
consists.of an fl origin, an arabinose-controlied pBAD promoter and a gene which
- confers resistance to ampicillin. The DNA sequences coding the immunological
binding molecules are inserted into the vecfor in such a way that their expression
is controlled by the pBAD promoter. A signhal peptide contained .in the vector
directs the expressed proteins into the periplasm of £, cofi, 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 £ cofi and SacCharomyces cerevisiae, for
example, after appropriate recioning. The corresponding procedures are set forth

in many text books of molecular biology and biotechnology, and all of them can be



so that it is established wth no doubt that the DNA sequences enpl oyed have
been correctly built into the vector. The sequences can be synthesized as a
protein in any expression systemsuitable for the expression of proteins,

in both E. coli and Saccharomyces cerevisiae, for exanple, afteZJAszﬁ
_appropriate recloning. The correspondrﬂg'procedures are set forth

text books of molecul ar biology and biotechnol ogy, and all of thenlcan be

-12 4 JAN ZBO(gta&ﬁl ied to the present se en esh 1 r| nci pl e. Sucht th

t echni qué¥Pare R GrPTESerHaCANgNerdl RILY HA™ {HE @‘BFF%\ﬁrﬂd‘”% o the
expr essi @Rjliet herfeh VRCER faldwind) the é;@ressﬁ@-t kil the Vé&dtod @AC ihnw.i ¢d/0GRMAIN

G oni ngen, Netherlands) and the purification and characterization of the

expr essed Opr of @hnsInvéitreearsr i Geeningeny plethesiandal | @8d viiec hpeaheation t Aed
sequences, Efad?gnfa’f (?jﬁﬁscﬂg &g‘?esrfée'&l roténﬁ?&scﬁégcpjﬁgd' nto E. coli Top Ten by
on, an he tTans t

el ectroporati mxtures are plated onto agar
plates (LB medi um 50 pg/m arrpi cilli n) and |ncubat ed over night at 30 C

The foII n ay each of 03| n see Sanbrook et al
1989: e Y Vetlyes JFNGE ST IthE nSeqENCaB A 1t TRt e, (st s hicen

up from t?efhs\‘&%éﬁ duel EokemyTo OJ heh WY tdiE@rdporbficbahad tﬁé’etrraﬁifghhaﬂbn 37 C
on an incubation shaker at 300 revolutions per mnute (rpm. The follow ng

day, the reixpiresspcn plaligdt @néo | sgameairat dd frnediumm, §0dWrm|nlagmﬂ|C|ﬂmécaD@ ure

at a dily ver digh ? okncubated at 37 Cin a Fenbach flask at 300 rpm
until an %é%t%? Od%rns% £ at’se rreatgured at 600 nm OD600) of 0.5 has been

reached. As a rul e, thIS Is the case after about 2. 5 h. After the desired
D600 ha reached, xpre on is duced addi ar.abi nose (up
Co o s W UGHas ks (T oD, o R OIS, Srer STBFOTh St o
establ i sheggi: rt@hva;ﬂmgl 5 pt_:,%l %ﬁ%%;ﬁh%@ |¢ "hodﬂﬂaﬁtbtl rmﬁrbséc@émﬁfaw@mé ¥ronihe
expr essi on i S now perfornmed 4-6 h. The growth

behavi or ¥ indivédus colarya This %Mﬁe‘ﬁt'%‘ﬁﬂe@é’ﬂﬁf |n|'9j"taﬁ¥d37 %‘é&@u@n H@f‘-@égo

Sabesabebtel 35 s JUSLARE SRR, DR Motk S0 G Bt ©

buf f er (O:uﬂ:uhé Ts lirsodd(GEted pirb® Ehis CovermigitDpAccultube Mtsucxiltmssm)':. ofNaw, 1® ahdof
incubated at 37°C in a Fernbach flask at 300 rpm until an optical density
(measured 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 cuiture 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-HCI, 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.
Thereafter, the sample is aliquoted into 1.5 ml reaction vessels and centrifuged at
4°C and 10,000 x g for 10 min. 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.q.,



.1/5 TES buffer (1 volune part of TES buffer plus 4 volunmes of aqua
bidestillata) is slowy added to this suspension, which is nixed and

i ncubated on ice for 30 mn. Thereafter, the sanple is aquUoted into 1.5
-m reaction vessels and centrifuged at 4 C and 10,000 x g for ﬂf@l mﬂ'[pe
supernatant then contains the periplasmc proteins and thus al so

desired expression product. For further- pgocessing, the supernatant is

di al yzed over night at 4 C against isotonic phosphate-buffered saline (pH
7.4, containing 10 nMim dazole). By neans of commercially available kits
for ni ckeIQla@éri: rﬁmth;hmGﬂmt, agerapdnyy )( ehg. desiretiANra@06 caﬁSn@vatg@rpu@ﬁfaHi The

Hi | den, Sir rotein can now be rifie rification
s Cont r oPHBCEYOmdf CoNBaliPEdnboeb Elet T RS prol g EEREEvaaeiatio
det er m negjet&ianihaw %‘#Iowaﬁd L5888 98hb! ﬁbla@%ﬁ@@ﬁﬂr@&bﬁ@%éﬁ@r&tgﬁhF?u'éﬂ‘fP@r%
from the determ nat| on of concehtration and formul a wei ght derived from
the sequéheedetBhmimaiiant icédcemmeny@gioni eadi the )foa‘ﬁwaymgbii clasivied &og the
subsequent | '2 cked in a fusion assay under equinolar conditions for

whet her tﬁgé % ‘inhibit the fusion of human trophoblast cells. In the

foll owi ng, the clones expressed and anal yzed in the Exanple are |listed, and

a1 gnirent TRRP U 80 AR ERNENCEnaliely LN Hhe SPsar Tt raecd fh o
fusi on- - i mihdibh tasegy eidee tequimblar RopbRBNE SoPYvHdIRS Bt ameousblt thesuBign drunan

trophobl ast cell line AC1ML7. Cells of this cell line exhibit an initial-
fusion raxEanpfrophobgsh Feftfedi ately after seeding into a new cul ture vessel .
Celts of this cell line are first prollferated to a sufficient nunber and

then divided into two popul ations, which are stained with different
conmer ci allnyihavailowipge the clanes cxeressegieaand enalyaed ipths Expeinie age dstess @ndg t o

the instr i e i ds).
After thete@gél ave%ggﬁh‘?ﬁ%érso&b n%ktg\gts#ﬁ% ? Qﬁg%%éiﬁﬁ]”%%sf a‘?? re&#@ gg}ﬁég\i‘/ﬁy
any attaehgdnﬁme resi dues not |ntegrated into the cell nenbrane, the two
cel | popula- :

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
‘L_,) into two populations, -which are stained with different commercially available
fluorescent dyes (DIl 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 méans of trypsin, suspended,
and in the flow cytometer, it is determined how many of the cells present have
adopted double flucrescence by fusion. Figure 1 shows an example of such an

evaluation of the fusion assay. Figure 2 summarizes the inhibition rates of the



. tions are m xed and commonly incubated at a low cell density for 24 hours

under standard culturing conditions (5% carbon dioxide, 38 C- over 90% -

. humdity) in Hams F12 (10%fetal calf serumand antibiotics). After this

- cul ture phase, the cells are detached fromthe bottom of the cul tjg&q Dsl ask
by neans of trypsin, suspended, and in the flow cytoneter, it é t% m ned

how many of the cells present have adopfed doubl e fluorescence by fusion.

Figure 1 shows an exanple of such an evaluation of the fusion assay. Figure

2 summarizes the inhibition rates -of the 4 JAN 2006 -14 fusion of these _

t r ophobl dgtionedfl theas traminiast detls dsheeasuliad uahesnfividladseby statesdstatad t he

Exanpl e. The Figure also _shows the concentrati on dependence of _the _fusion

i bi t1 g TGF FRGTAS: THAFEAT Sl TIHOaIe Cicer UGt iR THeBss B MO MM ane

D (1988) ARiithraLesct iA thakerdterfofmnual . Cold Spring Harbor Laboratory,

Col d Spring Harbor, NY Huppertz B, Tews DS, Kaufrmann P (2001) Apoptosis and

syncytial. fusion in human placental trophoblast and skeletal nuscle. Int
Rev. q—’“l%@ﬁ%ﬁ@ M 'S, Lee X, Li X, Veldman GM Finnerty H, Racie L,

- Laval l'ieE, ~Tang X-Y, - Edouard P, Howes S, Keith ]C, MCoy JM (2000)

Syncytin is a captive retroviral- envelope protein involved in human

pl acent al g iS. e, : 18 kK _J, ~Frd

Mani atis T ’%@Eg) ?%ﬁ?eﬂidﬁgﬁgﬁfﬁ“ﬁibﬁ@%%sa R é%%’?réf%ﬁ%ﬁ‘ﬁﬁﬂa?iﬁdz%gﬁﬂ% Hagger Col d

Spring Hatbbstrdtabgradlarshrifeobarisprinng Harbor, N Y 4 JAN 2006 15 CLAIMS: 1,

A protein which is honol ogous with chicken VL or VHto at |east 80% and

i nhibits thepewRCE! mawd o3 Oﬁa@ﬁmé%"!ﬁgm@?&ﬂ\%@' @§§i§1aﬁlﬁ‘%§/<ﬁ!>:(~ytiéﬂ—fd§% ifhe

fol-. | owi ng sequence: XALTOPSSVSANX' GX2TVX3X4 CgGX5X6X7X8 9X10YG WX' QQK

X12_P G ShxwsrPpktante! Xt@phoblastas: Xiglete"mM3geRIM RBeXZytoP2& R15-253

Mi S, Lee X, Li X, Veldman GM, Finnerty R, Racie L, LaValie E, Tang X-Y,
Edouard P, Howes S, Keith JC, McCoy IM (2000) Syncytin is a captive
retroviral envelope protein.invo[ved in human placental morphogenesis. Nature
403:785-789 | |

Sambrook J, Fritsch EF, Maniatis T (1989) Molecular cloning :a laboratory
manual, 2nd ed. edn. Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y



SGSX2' SGSX22XZ3TLTI TGFQAX24DEAVYX25CGX21X27X28 x29 X36 X31 X32 X33 X34 X35
X36 X37 X38FGAGT TL T VL G X3 wherein X = an unsubstituted, nono- or
di substituted am no group or one or nore anino acids; XL = Por L; X2 = G
or EE X3 =Kor E X4=1 or L; X5=Gor S, X6 =Sor G X7=Gor Ror
Y, Xee = Sor Ror Yor adeletion;, X9 = Wor S or a deletion; Xl —4§A§qgg§
or Yor adeletion; X11 =Yor F, Xi,2.= S or Aor adeletion; X3

or a deletion; X14 =V or D; X15 \}Q)r L; X16 = Nor Vor Sor Dor E
X17= Nor S; X18= NorTorporK;, 4 JAN (2@_0,611@5)(,19 =Kor N X20 = Dor N X21
= Kor V, X22 =Tor AL X23 = Aor Hor NN X24 = D or E

1. A protein which is homologous with chicken VL or VH to at least 80% and
inhibits the syncytial fusion of mammal trophoblasts, wherein VL has the fol-

lowing sequence:

XCALTQPSSVSANXGXETVXX TCSG X XEXT XBXIXPYG
WXPTQOQKX2PGSXEPXMT XS IY XX XEXPRPSXYIPSRF
SGSXMSGSXEXEBTLTITGFQAX®DEAVYX® CG X% X7 XS
XE XX GBI APIXEXTXEFGAGTTLTVLG X

wherein
X® = an unsubstituted, mono- or disubstituted amino group or one or
more amino acids;
X'=  PorL;
X*= GorE;
X*= KorE;
X*= lorl;
X5= Gors;
X6=  SorgG;
X’= GorRorY;
X8 = SorRorY ora deletion;
X = W orS ora deletion;
X¥® = SorKorY ora deletion;
X*= YorF;
X2 = S or A ora deletion;
X* = AorT ora deletion;
X¥= VorD;
X* = Vorl;
X*®*= NorVorSorDorE;
X¥= Nors;

X¥= NorTorDork;



X25 = Y or F;, X26= NorSorG X27 = Ror Y or Gor a deletion; X2% =D or a
del etion; X29 Wor a deletion; X30 = Dor Kor Aor adeletion; X31 =S
or Tor Db X32= SorAorG X33 = Aor Gor a deletion; X34 = Gor Ror a
deletion; X35 =Y or Nor a deletion; X36= VorAorT; X37 = Gor A or N, X30
=1 or Aor M and X39 = a carboxy group, a carboxy derivative or ngﬁ nig
nore am no acids; and wherein nutual conservative exchanges of any Ng06
acids are adnissible as long as the iAW bition of the syncytial fusion of
manmal tro- ph lmlastg)gs%r et ai ned; wherein VH has the foll ow ng sequence: X

X1 V T LDES LVCKX4SGFX5X6X7XOY

XOMX' OWK11RQAP! EXFDZMXNSX14X15X16X17X18X' OX2X21 X22 T X23 Y X24 X25 A V
X26 G X27 X28 219 X3 X32 X33 X34 X35 X36 X37 X38 x39 X40 X41 X42 X43
X44 X45 X45 X4 %ﬁ 50 X51 X52 X53 X54 X55 X56 X57 X58 X59 4 JAN 2006

17 wherein X xém unmmsm tuted, nono- or disubstituted am no group or one
or nore am no %mds XL =Aor Sor T, X2= Gor R

= AorHorN;
X* = DorE;
X* = YorF;
X*® = NorSorG;
X** = RorYorGor adeletion;
X?® = D or a deletion;
X* = W or a deletion;
X3 =  DorKorA or a deletion;

X' = SorTorD;
X* = SorAorG;

X33 =  Aor G or a deletion;
X3* = G orR or a deletion;
X3 = Y orN ora deletion;

X*®= VorAorT,
X¥ = GorAorN;
X% = TorAorM;and

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 the syncytial fusicn of mammal tro-
phoblasts is retained;

wherein VH has the following sequence:

XCX*VTLDESGGGLOTPGX?X*LSLVCKX'SGFX XS X X8y
XM XPWXHRQAPGKGLEX?V XXM X XIE X7 XX X320 X
XZZ T X23 Y X24 XZS A ¥ XZS G X?.? XZB x29 XJO X31 X32 X33 X34 X3S X36 X37 X38
X39 X40 qu X42 X43 X44 X45 X46 X47 X4B X49 XSO XSl XSZ XSB XS4 XSS XSB XS? XSB
XSQ‘



X3 =Gor Aor T;, X4= Aor G X5 =S or Tor Db X6= For M X = S or T; X8
= Sor Dor Nor adeletion; X9= Gor Qor Aor T, X10 = Nor Aor Qor G
X111 =1 or V, X12= For Wor Y, Xil3 =Aor G X114 = Gor Aor R Xi15 = |
or M- X16 = Sor Nor G Xl17 =S or Ror N, X18 = Gor a deletion; Xl19= F
or Tor Sor NN X2 =Gor Sor A, X21 = Nor Sor R X22 = R or S {pgANrille
X23 = Gor Aor Nor Y; X24 =Gor A X25 =Sor Aor P, X26 = Kor Q

X27= Ror L; X28 = Aor C X29 = Tor Hi7X30 =1 or H 4 JAN 2006 8. X31 =
Sor L; ,

wherein

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

more amino acids;
X'= AorSorT;

X2= GorR;
X}*= GorAorT,
X*=  AorG;
X*= SorTorD:
Xf=  ForM;
X’= SorT;
i X8 = SorDorN or a deletion;

X*= GorQorAorT;
X*¥®= NorAorQorgG;

X= Tlorv;
X2= ForWorY;
XP = AorgG;
X¥= GorAorR;
X = TorM;

X¥®= SorNorgG;
X7 = SorRorN;

X¥ = G or a deletion;
X¥= ForTorSorN;
X¥® = GorSorA;
X* = NorSorR;
X* = RorSorY;
X¥= GorAorNorY;

X¥* = GorA;
X* = SorAorP;
X*®= KorQ;
X’ = Rorl;
X®= Aorg;
X?= TorH;

X = TorH;



X32 = Ror E X33 = Dor G X34= Nor QorRorporK; X35 Gor Ror W X36=
QorA; *X37 = Sor Ei X38=Tor H X39 =Vor S, X40 RorE; X41 = LorA;
X42= QorA;, X43 = L or A, X44= NorEorS;, X45 = Nor Q@ X46 = L or P, X47 =
Ror Q X48 = Aor G X49 =Eor G X50 = Dor H X51= TorRorL; X52 =
or Por adeletion; X53 = Tor Por adeletion; XS4 =Y or T or a4JAN203§
deletion; X55 =Y or Sor a deletion; Xbfi = Cor Aor a deletion; X5
A or Por a deletion; X5B = K or a deletYon; X59 = a carboxy group, a
carboxy derivatbyve og Qng. or nore am no aci ds; and wherei n nutual
conservative exchangés of’ any ami no acids are adm ssible as long as the

i nhi bition of &Ae=syRcyt Eal fusion of trophoblast cells is retained;

XB = Dorg;
X¥= NorQorRorDorkK;
X¥ = GorRorWw,;

X*® = QorA;
X* = SorkE;
X® = TorH;
X¥= Vors;
X*¥*= RorE;
X*= LorA;
i X% = QorA;
X¥ = LorA;
X*= NorEorS;
X¥® = NorQ;
X*¥ = LorP;
X7 = RorQ;
X¥ = AorG;
X*¥ = FEorgG;
X® = DorH;
X'= TorRorl;
X%% = G or P or a deletion;
X33 =  TorPora deletion;
X** = Y or T or a deletion;
X** = Y orS or a deletion;
X*® = C or A or a deletion;
X*? = 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 the syncytial fusion of trophoblast

cells is retained;



4 JAN 2006 19 wherein the proteins with the sequences VL and VH are

i nterconnected through a linker. 2. The protein according to claiml1,
whérein said linker is a peptide chain which consists of at |east any five
am no acids. 3. The protein according to either of clainms 1 or 2, wherein
D-ami no acids are contained in the sequence. 4. The protein accor dilrnﬂf,t;[gﬂﬁat
| east one of clains 1 to 3 with the amn .gaci d sequences SEQ I D Nos. 0
10. 5. A protein having the sequence SEQ'IFD No. 11 (consensus sequence). 6.

A nucl ei ¢ aci %@éﬁ;ﬁe%h\éﬁrﬁ%\‘g Qen R <6QALANGST Of Qn@r\?’tf-le%:ﬂe FGOESP AL any

of claims 1 to or vector ‘containing a nucleic acid according
to claimé6. 8thAughds dakent containing at | east one of the proteins
according to any of <clains 1 to 5 or at |east one nucleic acid according to
claim6. 9. Use of at |east one of the proteins according to any of clains 1
to 5 or af. | &ast pooteimucteidngdbdclateor divhgréia shiai imiberf v appeptide nchan

medi cament for contraceptjon in nan‘l‘jmls. ) .
which consaistspcnJ at least any five amino acids.

3.  The protein according to either of claims 1 or 2, wherein D-amino acids are

contained in the sequence.

4.  The protein according to at least one of claims 1 to 3 with the amino acid
sequences SEQ ID Nos. 1 to 10.

5. A protein having the sequence SEQ ID No. 11 {consensus sequence).

6. A nucleic acid, especially DNA or RNA, coding for a protein according to any

of claims 1 to 5.
7. A plasmid or vector containing a nucleic acid according to claim 6.

8. A medicament containing at least one of the proteins according to any of

claims 1 to 5 or at least one nucleic acid according to claim 6.

9. Use of at least one of the proteins according to any of claims 1 to 5 or at
~_ least one nucleic acid according to claim 6 for preparing a medicament for

contraception in mammals.



