; e3eu\ Kr FFGAH4I J6KT\ KNVM | nmrunol ogi ¢ Bi ndi ng Mol ecul es Which Inhibit the

. Svncytial Fusion of Trophoblast Cells SMB The present invention relates to
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 mammal s |on of syncytial fusion is a principle of action

V\/m ch can %ﬂmmm‘ﬂmr%m“ ontraception. In this docunent, the term
contracept ned under clinical practi cal aspects in such a way
that a nonthly *HenEt ruati on occurs and no pregnancy begi ns despitegMp
sexual int s general definition also applies to nost of the
contraceptﬁh&ﬂ@%@m mgme clinically usual today. Contraception in humans
and ot her e achieved by applying any of a nunber of principles
or substances. *f#%he known nethods, the fusion of oocytes and spernmatozoa
is prevented by nechanical or chem cal neans. The spermatozoon can be

i nactivated or prevented fromundergoing fertilization, for exanple, by
usi ng condons, intra-uterine inplants or sperm cidal substances. Further,

it is possible to hinder the naturation of the oocyte in the maternal

ovary, which is possible by hornonal nethods. Such net hods are known to the
skill ed person. A | adigi geolagic Binding geleptleves in use today

("the pill") affect the aaplf’uél&?of'ﬁ'% : bqégslgq:éﬁgdonetrl um) in such a
way that nidation of the %{‘b‘c_h‘—#&—l S no Tonger possible since the
endonetriumis no | onger receptive. These endocrine nethods of

cont rac?ﬁ%ﬁ%sél&cm{%&twﬁe rl%g&ajl & |5rlé')@ér|n§nwhﬂz algfhigt thees 2 g{negifs_e in

ti me and nmust ensure n or to achi eve the de ect. Si nce
hor nonebutnaentmpheblastveelisn| medicatmants hedntainirfge sush pmtedeeand)fthnouscs to

days at Ion ssf ul aceptl on with this nmethod is only

possi bI gFf%aéPPV%?%‘?@ H}a?"ﬁﬁ‘% dm ni stering depot preparations. All

t hese -2 solutions incl ude the problemthat they interfere with or

prevent_t he ¢ C e a rgani t he

Endoret FREARFEerE SSRGS IE ¥t B igPle, PE 2SIl ST sy 8 1 o1,

i s al sochrteadeptioal Iedhigl doreindnt] bite carencanteaceptionhde definéd ensedeliritdlect s.

Ther ef ore, met hods and substances e desir bI e whi have their site
i

of acti BFRCHRAk ﬁéP?‘F'ﬁél ihsegh pP 2WE¥%c ﬁnﬁ‘otn oY msgﬁlﬂtp%oﬁcﬁqusyaﬂf'np% ze
the sid ré?jnfaﬁE% t 3 r?"@}@fr §@Jua@fr&éfﬂoﬁ%e byhisl@eRetal defpiticT 8lsei dppliebe

endocrl e auto the femal e organi sm
to most of the contraceptives which are clinically usual today. Contraception in

humans and other mammals 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 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 ionger 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



Figure 1 shows an exanple of a flowcytonetric analysis within the scope of
. a fusion assay. In quadrant A, the fluorescence of Dil (alone) is
represented, while in quadrant C, the fluorescence of DIO (alone) is
represented. In quadrant B, cells becone visible which exhibit a double
"fluorescence caused by fusion. Figures, 1A, B show controls in which the
cells were stained with only one fluor®escent dye each and incubated under
't he conditions of the assay. In Figure 1A, staining was perforned only with
Ti v f zero
I.n then% gbs@eg# L}%I(:elﬁ‘reé; tér(l?lér\g‘t EJkannel H%erer‘s‘g{tg%r é%ért rEﬁé C?ﬁiecr grhﬁo
coi nci dering homebstaxisagf the fargaieexgamsm) Snoevthmenﬂgmatnuassaqsomonnet cl one

PHSKO4. f. t

condi 1 o8 e BRusrgc i hibeRlnah Shdls i 16q % pretkRELaBE bE e
sane exgdcesines of usidesirable gide-effieetd), 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
W th a Tiesrefare, fristhosisl ahd Bubstapices aesl desirabile vador: expressi on system and
purified). Mean values fromthree determ nations are represented. Figure 3
shows the consensus sequence for the proteins preferred according to the
i nventi@n w hdve treeiSEE oD astion dh the il'ﬁplahted blaseorce/rsplamdytrmssbmmﬁ aedition-
repr esent ed -3 .- her t he nker s t uence OSSRSS. The consensus
sequences f&"W'%HHZW&%FQer'{%%Eh{%Na et OVt er code bel ow the

I ndi vi dual sequences of the clones with gray shadi ng. The consensus

sequence |ts |f |s.tg be r hor | zont al | fer ed alternative

ani no agl H‘Gﬁﬁe(ﬁewﬁﬁﬂgﬁ V%F'”@Mgwhqt qgﬁo ﬁ@%ﬁéﬁrm'éw ‘code. A
hyphen in thrs place means that the corresponding position may al so be

|l acking_in co arison with '{he co ensus se uence ns t hat

por t i onFigHrg He Q%W%@rfsﬁsa quc% oM EYSMESFic\and ¥S'5r‘ﬂxa 10 SCAPS I%ce.
I n the RisRyEaERYOTn GUalRMtK, ahei fluorbS@nce FfTNI (AbAe) & AgFesaRed,; while in

quadrant C, 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

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 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



The object of the invention is achieved by a protein which is honol ogous
-.wWth chicken VL or VHto at |east 80% and inhibits syncytial fusion, as
wel |l as fragments having at |east 12 continuous am no acids fromthe
sequence of chicken VL or VH 1In preferred enbodi nents, the protein
“according to the invention is honol ogoys with chicken VL or VH to at | east
85% or at |least 90% In preferred enbodinents, the fragnments according to
‘the invention have at |east 20 or 30 continuous amno acids fromthe
sequencg. af tﬁé"hﬁif@l“ls\‘f]lheoée XldncE Cgéﬁ@é" Yhe Egﬁséﬁs%%e'&ughc@é:%?’\ﬂ_ BAdtAH t he
i.nvention has the fol am nb acid seque

XAL TQPSB\¢IRINrRSEXRad/ X3 Haer GS@KGUKGD(CO@(DNDV&Ghe |nd|V|duaI sequences of the clones

S0 1 S SRY ST LI AR, BAURDES ISR IS o ps sead hoizgntely Walle s

X36 X37préfétred @ltariativelamino ¥cids Gr&3hownevertically foragaanpogition tinitleel ongeno-
am no ac

di pbstituted
Sl ot T oRtieh coas op Aphendh dhRabinee Mesns ok Bad Thasaending gmsitermayralt oo
del eti opg Iacklﬁ? %P c&ﬁb‘ar@oﬁrw&hdm@%ﬁgeﬁ@s—&®e&@rAﬁ dehRbhenat /¢ or R

or Yor adelefion; X8 =S or Ror Y or a deletion; X9 =Wor S or a deletion;
X1l =S oPOfI’QOBrOf\thQrCOé]Sﬂ@fNﬁ$Qﬂveﬂ£§5fﬂr WOFV&'SQFG&'&IFCIH'%@C&S or Aor a
deletion; X13 =A or T or a deletion; X14 =V or D or a deletion; X15 =V or L or
a del etion;X16 =N or Vor Sor Dor Eor a deletion; XI' =Nor S or a

del et i ol bespremenee of BHSKO4rprrtein, thedibisian mie g deeneasedN or a del eti on; XZ
=D or N or a deletion; X21 =K or V or a deletion; X22 =T or A or a deletion;
X23 =A or Hor Nor a deletion; X24 =D or E or a deletion; X25 =Y or F or a
del et i ohhexobieqy of the davention is @shievrdrbxz pegtelsy whigh i6 hﬂmgloa@usetwm; X28

oD 9" oSt (AR M s o St STy if 8 IS Bkl ] =S
del et i ohaviig at(]bamt r oontmmha.lseam‘mn A6ds fivrorthal snelquandeloét:hm:keb(aﬂ. onVbt A or
Tora nelp?éferred bog‘fl ments e pro£e|r{%1 a%%ore&lhg Y the lnventlon is homologous

with chicken VL or VH to at least 85% or at least 90%. In preferred embodiments,

the fragments 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:

XCALTQPSSVSANX'GX]TVXX*TCSGX X8 X' XEX*XYG
WX'TQQKX2ZPGSXEPXHTXPIYXEX X®XPRPSX?PIPSRF
SGSXP'SGSX®XPBTLTITGFQAX¥DEAVYX®CGX* X7 X®
X2 XXX XEXEXFIXEXITXBFGAGTTLTVLG X

wherein

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

X! = PorlLora deletion;

X2 = G orE or a deletion;

X3 = KorE or a deletion;

X*= Iorl ora deletion;



X38 =1 or Aor Mor a deletion; and X39 = a carboxy group, a carboxy

- derivative or one or nore am no acids; and wherein nutual conservative
exchanges of any ami 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 foljow ng sequence in VH:
XX1VTLDESGGE.QTPGX2X3LSLVCKX4SGFX5X6 X" XeY
'X9I\/I>(1V\X11RQAPG<G_EX12VX13X14X15X16X17X1aX19X20X21 X22 -r X23 Y X24 X25 AV
X26 G )%?_XZ8% égg 8@&8@2 X33 X34 X35 X36 X37 X38 X39 X40 X41 X42 X43
X44 X45X46 XAT X48 X49 X650 'X51 X52 X53 X54 X55 X56 X57 X58 X59 . wherein X
= an un¥bbst i $wrdslor aodrletion; di substituted am no group or one or nore amino
acids; 31 = 0 Jols lLetion; X2 = Gor Ror a deletion; X3 = G or
Aor TOr a ggc{é‘t 8%{3{4 de%t%ﬁ "Gor a deletlon X5 =Sor Tor Dor a

del et i ox® =X6 SdFR:)brIVIcn'ra deldtibat i on; X Sor Tor adeletion; Xa = Sor D
or N or_g del g g;‘:orQoerrToradeIetion; X1 = Nor Aor Q
or G or Xa=del pr orﬂgele 'PPor V or a deletion; X12 = F or Wor Y or a

del eti ogio X135urAK BF Yord daletiohet i on; X14 = Gor A or Ror a deletion; X15

=1 or Mor a del etion;
X1t Y or F or a deletion;

X'2 = SorAor a deletion;
X3 = AorTor a deletion;
X* = VorD or a deletion;
X = VorlL ora deletion;
X = NorVorSorD orE or a deletion;

X7 = N orS or a deletion;
X® = NorTorD orK or a deletion;
X = Kor N or a deletion;

X* = D orN or a deletion;

X* = KorV or a deletion;

X* = Tor A or a deletion;

X3 = AorHorN ora deletion;
X** = D or E or a deletion;

X35 = Y or For a deletion;

X% = Nor S or G or a deletion;
X¥ = RorY orG or a deletion;
X% = D or a deletion;

X?® = W or a deletion;

X3 = D orK orA or a deletion;
X3t = SorTorD or a deletion;
X32 = SorAorG or a deletion;
X3 = A orG or a deletion;

X3 = G orR or a deletion;

X3 = YorN or a deletion;

X3¢ = VorAorT or a deletion;

X3 = GorAorN or a deletion;



-6 X16 =S or Nor Gor a deletion; X1' =S or Ror Nor a deletion; X18 =G or
.a deletion; X19 =F or T or S or Nor a deletion; X20 =Gor S or Aor a
delretion; X21 =N or S or Ror a deletion; X22 =R or S or Y or a deletion; X23
=G or Aor Nor Yor adeletion;X24 =G or A or a deletion;X25 =S or Aor P
"or a deletion; X26 =K or Q or a deI etiop; X27 =R or L or a deletion; X28 =A or
C or a deletion; X29 =T or H or a del et on;X3 =| or Hor a deletion; X31 =S
‘or L or a deletion; X32 =R or E or a deletion; X33 =D or G or a del etion; X34
=N.or Qmr_ RP&rR&rM*SrCHdé\e%heth” X35 =G or Ror Wor a deletion; X36 =Q
or Aor a deletion; X3" =S or or a del etion; X38 =T or H or adeletlon X39
=V or SX®r=a @Ga&Qxdrgmﬂlpf-R C@rbra(soderavatuee@r @'ﬁﬁ R NGEe YNing afidsy del eti on;
X42 =Q or A or a deletion; X43 =L or A or a deletion; X44 =N or E or S or a
deletion; X45 =N or Q or a deletion; X46 =L or P or a deletion; X4 =R or Q or
a del et Ao whegetnATwitual eansgrersiver exahanges OF afly @NH0 acigs| ase; asgtimissiblexgs = p

or H or letion; X52 = Gor P or a
del et i 0‘9%9%43 |$Hlbit)%ilof'sg @fq e{@%%,l“%B%QQQ or T or a deletion; X655 =Y

or Sor a deletion; X56 = Cor Aor a deletion; X5 = Aor P or a deletion;
X58 = K0 r one
el é‘”’ﬁ%edr'&eﬁ‘hﬁ?ﬁr%%?s$°€rgﬁ?%£@§¥%ﬂﬁﬁéﬁe‘@%}‘@aﬁ@ea
aci ds afdaloading sequidreceds Vidng as the inhibition 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- pol ax? xa'\pmt DCE ScBag @d @M PG a(élxés. sH.ov @X@Nﬁ)lsec AKXy XP € Xfgai nst

I I t t.hi
phenyl o ﬁrnw%%l'ﬁéxe %@ﬁ%ﬁ%%“&& XL Vorth e X8 KHReXT ek P or” he

pr ot ei ns B 2 24t Qast b70026C :ﬂt 20,083 t 7l\smker . The
i nker Cfg{ erag 5/Qa %S/p %:(ha?n %? g? *ea?t’ anyrsﬁal)?g )Ean)r:‘l)ﬁo >{am ds.

Those an)(??ox‘écx‘dsx“ér)eﬁ p(“éf)éF rxéﬂ MhhixEh X6 X PPox 53 )2 Enys4 o X8 off y
insignifigcant, interactions with the VL or VH chain. Instead of the peptide
chain, tXe I|nker may al so consi st of organic conmpounds which are

essentl ally forned froma chain of carbon atons which may al so conpri se
hetero atons. In this case, the length of the linker is preferably at |east
ni ne Angdwereins. 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 decel eration of degrada
X° an unsubstituted, mono- or disubstituted amino group or one or more

amino acids;

X!= AorSorTor a deletion;

X*= G orR or a deletion;

X3= GorAorTor a deletion;

X*= AorGor a deletion;

X> = SorTorD or a deletion;

X® = For M or a deletion;

X’ = SorTor a deletion;

X8 = SorDorN or a deletion;
X°= GorQorAorT or a deletion;

X% = NorAorQorG or a deletion;
X = TIorV ora deletion;

X2 = ForWorY ora deletion;

X3 = AorG or a deletion;

X% = G orAorR ora deletion;

X = IorM or a deletion;



tion. Especially preferred are the proteins according to the invention

- having the am no acid sequences SEQ ID Nos. 1 to 10. ~g_ These proteins
are described by a consensus sequence having the sequence SEQ ID No. 11, to
whi ch the present invention also relates. The invention also relates to
"nucleic acids, especially DNA or RNA, _ fqdi ng for a protein according to the
invention, and a plasmd or vector containing such a nucleic acid. The
‘invention also relates to nedi canents containing at | east one of the

protei ngeoL NY- 6r achids dafétrdi Nng to the invention. According to the
invention, the use of at |east one of the proteins or nucleic acids

accor di X§ To $198 R avdren adetesionpr eparing a medi canent for contraception in
manmal Syiss_al é%r% ajepgggn.The medi cament according to the invention is

typi cal ?(Xg admnistéered 1 h anounts of from 100 ng/ kg to 1000 Ng/ kg of body
wei ght . XTtre rbotd afSadm or atdedetian is preferably parenteral, by infusion
or by igiorgrmaculrgr r sug%}ittaneous i njection. Further possible dosage
forns ificlTde P mafh %rp? c ?ﬂpposi tories, vaginal application, e.g., via
a tanpor?ox ofjhers sHRI G4 eeritidini cation forns which are per se known to
those skilled in the art of galenics or can be established in sinple

experi méhts. AoE&ee¥dra deleboant ati on of the bl astocyst into the

endonet gum i § dro oP_ﬂ{)?(r ?%‘P%‘E’é?ﬁioﬁf‘ the receptivity of the endometrium
Ssi |

Irrplantat4ion|s po e only the cells in the outer layer of the
bl ast oc¥&t= tGeordboraldeletionophobl ast cells, fuse to forma syncytium The

formati om oOf Y i | tocess which occurs only in a few places in
t he biology o O?FAQS%B#E:? E@&@F’Rmr exanple, this is known in the formation

of skel K%+ nkiorl@of abdeletiamd i n the formati on of osteoclasts. In the
syncytig£7 fusjon  of nyoE)I asts or in the formati on of osteoclasts, nolecul es
fromth gTou% o5tk NAMEIEHOM si nt egrin a_nd a netal | oprot ei nase; for a
survey, x¥ee HypPeT bZ a’iel@lion; 2001) are of particular inportance while the

t rophobl gst of humans uses a protein of an endogenous retrovirus, nanely
syncyti (¥ EOrdlor azmeigfjon;Thus, there is a starting point for achieving a

contracemt Lver Slaf-le@la DYl biting the fusion of trophoblast cells. The
process of trophobl ast *usibn is
X3t = SorlL ora deletion;

X32 = R orE or a deletion;

X3 = D orG or a deletion;

X¥* = NorQorRorD orK or a deletion;
X3 = GorRorW ora deletion;

X3¥ = Qor A or a deletion;

X¥ = S orE ora deletion;

X® = TorH or a deletion;

X¥ = VorS ora deletion;

X% = R or E or a deletion;

X* = L or A or a deletion;
X% = Qor A or a deletion;
X* = L or A or a deletion;

X* = NorEorS ora deletion;
X*® = N or Q or a deletion;
X* = L or P or a deletion;
X¥ = RorQ or a deletion;
X* = A orG or adeletion;

X*¥ = E or G or a deletion;



_g_ specific of trophoblasts, and therefore, its inhibition can be used for
- the sel ective trophobl ast-specific contraception. Functionally, the
proteins according to the invention are characterized by their capability
of inhibiting the syncytial fusion of trophoblast cells. They can be used
“for achieving a contraceptive effect ifn _fenmale mamual s, especially rodents,
pets, such as dogs and cats, and in humans. Therefore, the invention
‘essentially conprises the foll owi ng conponents: proteins which may

pr ef er abboy_bepid} i Be af&’éléiié?ﬁ; i mrunol ogi cal bi ndi ng nol ecul es which a) can
be classified as derivatives of the antibodies of a non-manmal, espe cially
chi ckenX*by aTleoRodolwreodeletipBon; particularly, they are character ized
mat er i al ky_by ng;bfgi o .am no acid consensus sequence; b) are

functiofial Ty gh ra rize y the property of inhibiting the syncyti al

fusi on M sanTwr Pt ooplkieltist; cells. Buil ding bl ocks of the inmunol ogi cal

bi ndi ng gplecvleﬁ_ln a Prefqrred enbodi nent, the proteins according to the
i nventi &n TanY 95 T & 296’85 of i mmunol ogi cal bi nding nol ecul es. In the
Exanpl exsescrypd Bepaidktidfie | nmunol ogi cal bi nding nol ecul es are

reconbi ngnt nol ecul es. The i munol ogi cal bi nding nol ecul es stated in the
Exanpl eX aFe Gforther pydrletianingl e chain variabl e fragment” antibody (scFv).

Such anysntii b |y consists of the variable regions of the
% g(ﬁ\]‘ p1Bt S?:t%l_ﬁcldgﬂ

light (VL) an eavy ains of an antibody nol ecul e which are
i nt er coXriest el drya delebont sequence (linker) inserted by reconbi nant

technol Qgy. Therefore, an sc n ' 1] | Skiag. enbodi ment
of an i %mjﬁol Sé:iagt?ﬂxybg'f%‘i%né %F@&F?ﬁv%@ééf?b gggﬁngaéqn%ﬁ%d ?{:#j %’r mation is
contained in the individual variable regions VL and VH, but not in the kind
of their Linking. Further enbadi nepts of the Loyent to
the so- eaduereithmliel SlneRbvRl B harbiee therl R0 7Bl Fern il Bs,

ol ecul @shPhs EHYinBBIGbH WEsyAbytialFusionad Fetalegio non-reconbi nant nat ur al

ant i body nol ecul es, which contain at |east one of the variable regions

involved within their sequence. In the enbodi mrent of scFv, which -10 is

al so r epeesEific t ithe tifeetiempt@asetvative obtaanggs's etparsc éis particllar nddskes

i nvol ved are po|§‘si ble: VL-1i rH<er-¥H .
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 preferably 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 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 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.



VH | i nker-VL For other support constructions, it is also true that the

- order of VL and VH in the constructs is not predeterm ned, and that the

construct itself does not critically contribute to the binding properties.
"Support constructions” as used herein neans those nol ecul es onto which the

" scFv antibodies or parts of these antlquies can be nounted in order that

they can find their binding partners inh an opti mumway. Therefore, the
“present invention especially relates to all inmmunol ogical binding nol ecul es
and th V. &§Q§ iof ensus

sequengglge%fa’tdggmts)e%%w ri%\?aggflg é\:/cf_r%%b g%%’)lgalelééé}%elr @ghﬂlgﬁt seqéqence to at

| east 8UD/NE I, towhigh b presest inuangionfalso velatgs. VH, respectively, and can

inhibit the fusion of trophoblast cells. Also, it is not essential to the

present_invention whether so-called epitope tag . H S ta for

i npr ovedh@dryentiau plse ealatepcta agclels acids, @§eeeall»s&%dur B:Némcp @i fos an

i mmunol I t are easons

n the Paca,aRira, 88 L BREAHBH ahd e pleRil b S oirREIM e Tuche

These tagdeiaraxichf a purely technical nature and are not part of the

sequences to be protected here. Imunol ogi cal binding nol ecul es such as

t hose descri bed herein can be obtained fromchickens by transferring the

i mune Teednveaition alsoaelatkens medigasentsboetaiming atnieastrohe wfl the- riob¢iogi cal
libraries, Jtable H%ﬁa qfe have been descri bed, for exanple, in Barbas

cF, Bur POAUBRIC aids gC N-Phage Display: A |aboratory manual,

CSHL Press, New York. If such I|brar|es are avail abl e, the nol ecul es

ces AR ELI ISl BRL 35k s B0 o DA B T %

the surjéewediog téoﬂttonha@rttuﬂelfos pREipafingr @ neediyaient f fosi eontratapmuent |y,
t hese anti bodies are cloned by isolation on the DNA | evel and sequenced on
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-12 applied to the present sequences in principle. Such techniques are

- known to the skilled person. In the follow ng, the expression via the

vector pACin E. coli (strain Top Ten, Invitrogen, G oningen, Netherlands)

and the purification and characterization of the expressed proteins is

"~ descri bed. The pAC derivatives mhich_qutain t he sequences to be expressed
are first transformed into E. coli Top Ten by el ectroporation, and the

"transformation mxtures are plated onto agar plates (LB nedium 50 Ng/m
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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 immuno-
logical 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



th¢ amno acid sequences translated from DNA sequences are represented in
- alignment. Fusion assa,‘pgrfornance and results The proof of the
fusion-inhibiting effect is furnished using the spontaneously fusing human

~trophoblast cell line AC-1M7. Cells of this cell line exhibit an initial
fusion rate of 20-30% i nredi ately aflﬁb seeding into a new cul ture vessel.
Cells of this cell line are first prolrferated to a sufflcient nunber and

"then divided into two popul ations, which are stained with different
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Af t er tihgolvetlaselpmgsiblssen t hor oughly washed (5 x 10 ninutes) to wash away
any attached dye residues not integrated into the cell nenbrane, the two
cel | popul ations are m xed and commonly incubated at a [ow cell density for
24 hour¥L+linger-V&t andard cul turing conditions (5% carbon dioxide, 38 C, over
90% hum dity) in Ham's F12 (10%fetal calf serumand antibiotics). After
this culture phase, the cells are detached fromthe bottomof the culture
flask byHrlirkes-\8f trypsin, suspended, and in the flow cytoneter, it is
determ ned how many of the cells present have adopted double fluorescence

by fusion. Figure 1 shows an exanple of such an eval uation of the fusion
assay. Fomather supperfaconsseictionsi iHisAIse sver lrattherordge of VL and f\ﬂ'gi"bﬁh%f
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mounted in order that they can find their binding partners in an optimum way.

Therefore, the present invention especially relates to all immunological binding
molecules and their derivatives whose specifically binding regions have the
consensus sequences stated below for VH and VL or are identical in sequence to at
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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By selectively exchanging individual segments, primarily the CDR regions, using

a

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 £. coli which
consists of an f1 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 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



-16 3. X18 = Nor T or Dor Kor a deletion; X19 = Kor N or a deletion; X2
.= Dor Nor adeletion; X21 = Kor Vor a deletion; X22 =T or A or a
deletion; X23 = A or Hor Nor a deletion; X24 = D or E or a deletion; X25
= Yor For adeletion; X26 = Nor Sor Gor a deletion; X27 = Ror Y or G
or a deletion; X28 = D or a deletion; {¥29 = Wor a deletion; X3 = D or K or
A or adeletion; X31 = Sor Tor Dor adeletion; X32 = Sor Aor Gor a
"deletion; X33 = Aor Gor a deletion; X34 = Gor Ror a deletion; X35 =Y

or-N or ﬁp%' €‘d tl%‘grré@@\t-s ﬁd&hc@s% pHr@lplé §@!:ﬁfttéél'§hl U8 are RriFwrt@thdl or a

del etlon X3a = or a del etlon and = a car boxy group, a
car boxysldléed parsone IbrthGrféll@Mn@Drtbe &xpmssm vig; tr@nwaqmépécrmrﬁt eall (strain

conser vat \.1-% e>f,q\|/} |af %;roﬁ eﬂmﬂé‘ﬂh a%ﬂ%ﬁﬁ?@éﬁo@%nh Inggftehhe

i nhi bitidn sync S re a| ne n accor claim
1, \AherzaU'oerf theesexpgressex bmmemrg is eleaenitpas.

XX1VTLDESGGGEL QTPGX2X3L SLVCKX4 SGFX5X6 X7 X8Y
XIMXIWK11RQAPGKALEX12VX13X14X15X1sX17X1aX19X20Xz1 X22 -1- Xz3 |r X24 X25 A
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mixtures are pIated onto agar plates (LB medium, 50 pg/ml 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
0D600. 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-HCI, pH 8.0; 0.5 mM EDTA; 0.5 M sucrose). Now, 3 mi 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. There-
after, 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.,



-17 wherein Xo = X1 = X4 ¢ X5 X6 = X7 X8 = X9 = Xlo = X11 = Xl z
.= X13 = X14 = X15 = X1 X18 = X19 = X20 X21 = X22 = X23 = X24 =
X25 = X26 = X27 = X28 X30 = an unsubstituted, nono- or

di substituted am no group or one or nore amno acids; Aor Sor T or a
“deletion; Gor Ror a deletion; Gor_é3o_r T or a deletion; Aor Gor a
deletion; Sor T or Dor a deletion; or Mor a deletion; Sor T or a

"deletion; S or Dor Nor a deletion;
’ Qiagen GmbH, Hilden, Germany), the desired protein can now be purified. The
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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 (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 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



Gor Qor Aor Tor adeletion; Nor Aor Qor Gor a deletion; I or Vor a

. deletion; F or Wor Y or a deletion; A or Gor a deletion; Gor Aor Ror a
deletion; | or Mor a deletion; Sor Nor Gor a deletion; Sor Ror Nor a
deletion; Gor a deletion; F or T or Sor N or a deletion; Gor Sor Aor a
“deletion; Nor Sor Ror a deletion; I} Sor Yor adeletion; Gor Aor N
or Y or adeletion; Gor A or adeletlon Sor Aor Por adeletion; Kor Q
“or a deletion; Ror L or a deletion; AorCoradeIetion T or Hor a
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del et Ofst gflpeféréﬂcgg Q or a deletion;
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X46 = L or P or a deletion; X4' = Ror Qor a deletion; X48 = Aor Gor a
- deletion; X49 = E or Gor a deletion; X5 = Dor Hor a deletion; X51 =T or
Ror L or a deletion; X52 = Gor P or a deletion; X53 =T or P or a
deletion; X54 = Y or T or a deletion; X55 = Y or S or a deletion; X56 = C
"or A or a deletion; X5 Aor P or ajdeletion; X58 = Kor a deletion; X59
= a carboxy group, a car boxy derivatiVvé or one or nore amno acids; and
“wherein nmutual conservative exchanges of any ami no acids are adm ssible as
l ong as the inhibition of syncytiat  fapivog :i s retained. -19 4. The
protein according to claiml1, wherein the proteins with the sequences
according to claims 2 and 3 are interconnected through a |inker. 5. The
prot ei n yaccoRqrateih AvKich! I8 HbmIIBEbES rw.aatﬁhckéﬁlw of VHtPR!IESE §O% Anhi ch
consists of at least any five anino acids e protein according to any
of clains 1 inbitBts synayéieh fusiemi aﬁ:wgdi@ssfra@@e@bﬁhavmdaﬁ leashd 2seanlionioss 7.
The protein o0 6 wwth the amno acid
sequences SE%%I%%; ﬁ%@g fﬁ&p%ﬁié_%ag_én%‘gi;%’Iﬁlgl%r‘?}]/g\?)lr%\/gﬁt he sequence SEQ I D No.
11 (consensus sequence).

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

XPALTQPSSVSANX'GXETVXIX*TCSGX XEX" XX XYY G
WXHQQKXZPGSXPPXHTXPLY XX X®X*®RPSX®IPSRF
SGSXM'SGSX?XBTLTITGFQAX®DEAVYX® CG X* X7 x*
XB X3 X )IXBXIXTIXEXTXEFGAGTTLTVLGX®

wherein

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

more amino acids;

X! = PorlL ora deletion;

X2 = G or E or a deletion;

X3 = KorE or a deletion;
X*= IorL ora deletion;

X% = GorS or a deletion;

Xé = S orG or a deletion;
X’= GorRorY ora deletion;
X8 = SorRorYoradeletion;
X° = W orS or a deletion;

X% = SorKorY ora deletion;
X! = Y orFora deletion;

X? = S or A or a deletion;
X2 = AorT or a deletion;
X¥* = VorD or a deletion;
X!® = VorL ora deletion;
X' = NorVorSorD orE or a deletion;
X} = NorS or a deletion;



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

-any of clainms 1 to 8 10. A plasmd or vector containing a nucleic acid

according to claim9. 11. A nedicanent containing at |east one of the

proteins according to any of clains 1 to 8 or at |least one nucleic acid

“according to claim9. 12. Use of at 3§t one of the proteins according to
any of claims 1 to 8 or at |least one nucleic acid according to claim9 for

" preparing a nedi canent for contraception in nmanmal s.
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LLLaNy TTUF Uk U] MRKBKXD Y M@ delefiio®? Yni d”X] ] ] ca] ca] ca] ca] ca] ca] c*a] ca] ca]
cal ca] ca] ca] c)%]“ca] cal A?ﬁ] ca%cam CGH cal ca] caV] ca] caV] ca] ca] caV] ca] caV] ca] ca

# NyN
h]h?’lL%IH Ci él i yj‘(z-'tl.c"xﬂbpl’r:)grLg eéil&@H} ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] cal ca] ca] c%] cal] c”a] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca
iidiiiiiiiiiiXtiFiiNioriSerGena deletion;

X¥ = RorYorG or a deletion;

X?® = D or a deletion;

X¥ = W or a deletion;

X3 = DorKorA or a deletion;

X3 = SorTorD or a deletion;

X2 = SorAorG or a deletion;

X¥ = AorGor a deletion;

X¥* = G orR or a deletion;

X¥ = YorN or a deletion;

X3 = VorAorTor a deletion;

X7 = GorAorN or a deletion;

X¥ = TorAorMora deletion; 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 syncytial fusion is retained.

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

XCX'VTLDESGGGLQTPGX*X’LSLVCKX*SGFX X8 X" XBY
X9 M xlO W xll R Q APGKGLE X12 Vv X13 x14 x15 x16 X17 X18 x19 X20 x21
XZZ T X23 Y X24 x25 AV XZG G X27 XZB X29 X30 X31 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 ’
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more amino acids;

X''= AorSorTora deletion;

X?= G orRoradeletion;

X3= GorAorTor a deletion;
X*= A orG or a deletion;

X> = SorTorD or a deletion;

X6 =  ForMor a deletion;

X’ = SorTor a deletion;

X8 = SorDorN or a deletion;
X®= GorQorAorT or a deletion;

X% = NorAorQorG or a deletion;
X! = IorV ora deletion;

X2 = ForWorY ora deletion;

X3 = A orG or a deletion;

X = GorAorR or adeletion;

X = 1orM or adeletion;

X® = SorNorG or a deletion;

XY = SorRorN or a deletion;

X*® = G or a deletion;

X¥ = ForTorSorN or a deletion;
X* = GorSorA ora deletion;

X* = NorSorR or a deletion;

X* = RorSorY oradeletion;

X2 = GorAorNorY ora deletion;
X* = G orA or a deletion;

X* = SorAorP or a deletion;

X* = K or Q or a deletion;

X¥ = RorlL ora deletion;

X® = A or C or a deletion;

X* = T or H or a deletion;

X3° = I orH or a deletion;
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>Y, e$_CX-nl 113" x"" #CH##" $r $$$) Y&MHN, 15; =UDJyTV8X! | y*" bcl cccBd} dddNf ;

hi j kmmpor s Aun \AWKYiZBieht cpestinfrizh ol HeaBromee SF eHexpratdihs GECBREnYRY any of

RomanAri al Courjer New'h Root EntryWrdDocunent\ K )
| #SoR () * +, Claimgs 2 495%9Rat least one nucleic acid according to claim 9.
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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 2 medicament for
contraception in mammals.



