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Bi omarker for the nedicine and the biology of the
reproduction Field of the Invention The present

w0 noengdien rel ates to the nedi cine and the bi ob@OEPINS/ 050304

t he reproduction. The present invention relates to a
predi ctive marker of inplantation failure and
successful term pregnancies, in particular follow ng
iBiomarket dorri thez meédicingaakgl thie biologyeof thenteproduction
Di agnosi s and managenent of infertility is a preval ent
heal th concern in young adults. Ongoi ng progresses of
invitro fertilization (I1VF) techniques are
chal | engi,n eproductive alternatives for infertile

gé,e. dIQ%tb?g’F‘ée’?té‘?‘i’i lization is neverthel ess

coupl \ _ _ vel
compl TRaCHEHG! (A 807 G2t Do IHEE o otchehp biology of the

topedduRtibR MThd) pYRB®NinvEMednU 18 td SKpredfictivb | kb of implantation
bi rths, ectopic pregnancy spontaneous abortion, and
frilarecand stedasyivl tgrm Omgsprfaes, Hppartada fellowingdr vittosfegilization.

and the high econom c cost of these advanced

technique, IVF treatnment is still difficult to access

for nost infertile couples. Although better

conpr Baeckgrauma bf tke rwvertion t hat i nfl uence

fertilization and inplantation has provided a nore

accur Riagngdieandmapagearmt ef sfersiitycisat prdvalentihealfh icomrcern in young

fertilJzation success,. search for, .Dbi ers.that nma .
il bR gRaRF S 1ina%ae dgnPhsion BSRRrEid e e Bletonsing
RiprddueBydTRAtmati @IFBFRSindertTRl 06ud&al henge. fdMsatioh &hfevertheless
mar kers that predict enbryo inplantation or

pisgeiated j vaife icTessed aisksapf climogagorepdisationss that raprgsentadiapiacks to

f. | VE.tr.eatoent hus (| i.m t . i ntj.cipa
L R A T s
§pointdnesus EoREd1G tand proferrh hiRlichign Cessifi@ing Mty tiidieal WwikeNand the
to give birth to a viable baby after |VF treatnent_ is
high sccanerjcopost S fBesenadBCpicchiigas i O gratieat iegilk ifficult to
Eﬁﬁcé&o % nds? ihRGIE A5, FAMRNES vaker! &%ﬁfr&ﬁ%gﬁoﬁodf%g&anisms that

erefore, there is a strong-need for nmarkers that nay
infipemoce fatiling®inl iand oiiplanthtéont iHae poujpkésa mere accurate view of
Eredictors af m scarriage.and i nplantation f

HPRSICESLHRIEPL O W vH A TEIAUED stige SRYED 69@@'8%%3% that may
GRS gy R . SR TR T  mor
challenge. Most of the markers that predict embryo implantation or miscarriage (Tong
et al., 2004) occur after initiation of IVF treatment, thus limiting counselling anticipate
stress and clinical problems associated with pregnancy failure. Prediction of the chances
for infertile women to give birth to a viable baby after IVF treatment is thus a major
issue in the optimisation of the medical response to increasing demands of infertile
couples.

Therefore, there is a strong need for markers that may improve counselling of
infertile couples, as predictors of miscarriage and implantation failure rates associated
with IVF at a stage that precedes decision to initiate IVF treatment and engagement of
associated clinical complications.

The success of an embryonic implantation passes by the transfer of embryo

holding sufficient qualities to be implanted. The capacity of the embryo is appreciated
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The success of an enbryonic inplantation passes by the
transfer of enbryo holding sufficient qualities to be

w0 ppisagtiesl. The capacity of the enbryo is PCT/EP2008/050304

appreci atedprimarily on enbryoni£ norphol ogy and the

kinetics of division. The culture of enbryo until the

eﬁm@ﬁbnﬁlahmgbmmymnp&ﬂhgemﬁEMekabnpnb%@tmﬁm,EHNaMﬁm@eﬁmanm
sel ection of the nost viable enbryos

vvn h t
Wl PhsvrRg o bRy eh s e Betanfipl afyadipges among which the
SHOQERH O &RtHhoR BIRKE YRS S h&\n %Tbﬁ’ﬁ’es%és*?'éh'aﬁéés ab be 1rnp1anted

eval uating the capacities of the enbryonic devel opnent
synChlamezatmn mmltry@tutrmsrrﬂhanpmtsubdmyfd bmlefgmgate capacmes of the

e vvhe (}e transfer rri eE gi%r \#vr g:})ryos i h
’&Yoatfra FEPPEGRaLY $3° 8 © OMPERE B PHBT b gl it "ope when
aepesist@ndad baris@end wih @ﬁtb@}d%pﬂp Bbad qhﬁlﬁ% dqb&lity addri@ed on the

will be inplanted and all ow a pregnancy

et@athspértglmh agifect hied thet spicers PE devabersnany), difat tthee laétnbmlb be ornplanted

L ol AP UFADISIC 3 LR AR gy o omics

Jét edfefi@fats, suppeftihgl $s amplafitaticn Metth iy enthkeerigmtib atillcdifficult to
hel p to assess the quality of the enbryo, its
GYeAte-ity and its capacity to be inplanted. Sunmary of

the |aygokto “B%H‘?s {(@?@ g](e?d fo¥ %‘rt&eﬁ@th%{ O 1l tofa%EesE BR quality of

first tine a bionmar oW n e noni nv

theaimbayo,ats vaabditpnedlits tapaoitpio béﬁlﬁtpdmttecbne. Besr des its
prognosi s value, a major value of this biomarker is

t he pgssibilit)gyg |ts dosage prior initiation of
wonen°HBVRBRAP Gﬁ 'rﬂ’rrg treat rrent The use of this

bi omaﬁ"ﬁer re\é\'I nt nven 1 gor}lg(?l'sl Ifn 1% Bhe %ng&g&%r %llowmg the non-

| VF asso rovi de cons

beasid é\‘&ihiafﬂi’onlaﬁﬂ @rddtdten\wrmﬂ olnaaahtehBead@ itsl Iﬁogniﬁlistvlaﬁf& a major
the inventors identified MCA (MHC cl ass |
vHue fethis Bigpilenr eis nthay possibilityrenfkiey dgsage nprégrt inftiatipnapfg women

R&M@P&%ﬁdﬁ%‘iﬁﬂl t?@a't SThe 15% rFHas torﬁel?ﬁer%lﬁsiﬁ@ rove.ce counselhng or

I nventi on COﬂC I omar
andadein@ino gf/I‘éF atskbelateelpnskd @wad itlos. probvida chngegtient benefits for infertile

enbodi ne sent i nvention r 0 .
MOl iR EH PAGPEr BerBreT S 24T RN STHE G 1 chain-
jecretisel bl%'té”&gA S \é'rﬁa{rféermhﬂﬁy LA MF%C}' RoBipRAATRNS THeFe%re the
| evel M being indicative o VF out cone,

pasat Om@““mnmﬂ’m@m WG ab ripbraarkat irothef sictligme arait b@,logy of the
56&)%{ J[1| ure, and/or mscarriage. Preferably, the

Ina ﬁrst embodiment, the present invention concerns a method for determining
in vitro fertilization (IVF) outcome comprising iz vitro assaying for MICA in a sample,
the level of MICA being indicative of the IVF outcome, in particular indicative of
implantation failure rates, IVF failure, and/or miscarriage. Preferably, the sample is
selected from the group consisting of :

- a sample of blood, plasma, serum, endometrium biopsy, uterine fluid,
vaginal and cervical secretions, cervical mucus, Douglas’ pouch, and
peritoneal fluid in case of ceolioscopic exploration (endometriosis,
adherent pelvis, infectious sequela) from a woman who receives the

transferred embryo;



10

15

20

25

30

sel ected fromthe group consisting of : a sanple of
bl ood, plasma, serum endonetrium biopsy, uterine

wo baosag410mgi nal and cervi cal secretions, cerviBeI/EP2008/050304

mucus, Dougl as' pouch, and peritpneal fluid in case of
ceol i oscopi c exploration (endonetriosis, adherent

pel vis, i nfectimplasfddande lpéesmbr gamua andnementfon eaeary effering the
the transferred enbryo;a sanple of blood, plasm,

serum and s¥EH>froma man offering the senen; a

sanpl e of Db} QayicRIfAsiHRY, pPRRHMscrBRd RABShdtHIMbHiBRSY uterine fluid,

uterine fluid, vaginal and cervical secretions,
cervi cal nueagnal Douglcasvicaposectetionyl bérgichlamddusi ddoughd’ pouch,

peritoneal fluid in.case of. ceol iascopic | orati.on :
Cendonet r1 ol it aR8 Heide ARTFERE T RaBanS Feptoration
from a womapnRé@¥irdsingd alecROFYIS; ifFBdiods SRS Hom a woman
enbryoni ¢ supernatant or enbryo culture nedium In a

second enbopliovisirg thepecyie:eadnt i nvention concerns a
hod f ' ' | VE | SI '
o o el T S TR

! (i
vitro assaying ecting the

subj et a swdyhdgmbodigiesd, thef prideainverstohadonv@n®i nitthod for selecting a
successful | VF probability. Preferabky,'the sample is .
sty et fa Frlommpesieg suye sasyd; fag MIC Aninshpagmmde.gind selecting the

ﬂbgélﬁg ’haf}gg%n & el Z)Eg\%mA & b IdrUuRLQRRY TV @I?(E:ngﬁity. Preferably,

: cervi cal secretions, cer
thecaspldDsugleatsd fimmuchie, granpl cpevistingnedfad santpie df blvod aglesrod, serum,

cepl i oscopi.c exploratja endgonetriosis, adherent .
B‘&fﬂmeéﬁluffl 18RV &E%}@e%‘&& &Tglnﬁna‘ﬁ{ ervical ST REryical mucus,
bBEgIRE AR, ahBYeRiohd) RANGELES o AcdBRbARPid &bloration (endometriosis,
determning semen or spermatozoid quality or for
adtcentpelivisginféetiops sdgable).i ty of male infertility in a

subj egct, .C rising.in vitro .assaying for MCA in a .
bl ood™ SUPdrimbadinichy e Preskl {MEigR Spectis ¢ MEthodpEdgermining
Sdhgenl @UPbrn@ftoMidCqu ey b8 for RidietiniMEtht PRoRBIEN 0PMale infertility in a
spermatozoid quality or male infertility. In a fourth

| pRERRriSiRghE prreswsmyinhienViloA aonholods sgume phseia or semen

gea rlg gﬁog{ﬂe gkl{)}gcts{)ﬁr% rlée(\?ﬁl)?g%ili{J:Ag%egé%{nfa{claﬁ% ﬁl%tsieglgn ap spermatozoid
quality or male infertility.

In a fourth embodiment, the present invention concerns a method for
determining embryo quality or for selecting an embryo suitable for embryo transfer, in
vitro fertilization, or implantation, comprising in vitro assaying for MICA in the embryo
culture medium or supernatant, the level of MICA being indicative of the embryo
quality or of the suitability of the embryo for embryo transfer, in vitro fertilization, or
implantation.

In a fifth embodiment, the present invention concerns a method for infertility
prognosis and determining the probability of pregnancy complications, including
miscarriage, vascular pregnancy diseases (VPD), preeclampsia (PE), intra-uterine
growth retardation (IUGR), associated or not with preeclampsia, HELLP syndrome,
gravidic steatosis, gravidic nephropathy or intra-uterine foetal death, pregnancy diseases

or infertility associated with auto-immune pathologies in a subject comprising in vitro
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vitro fertilization, or inplantation, conprising in
vitro assaying for MCA in the enbryo culture nmedi um

w@eoosopanhat ant, the | evel of M CA bei ng i ndi CBECT/ER200$/050304

the embryo quality or of the suigability of the enbryo

for enbryo transfer, in vitro fertilization, or

asspyiag fat MOGA ihn sampid, the lendadi MBEDA beingandicgsendf a probability of
i nvention caoncerns a nethod for infertility prognosis
BIENPEY SPIPHFA-he probability of pregnancy

conpl { L4t hQRSred! HAbAHNRE, The GRLY b@%@sayif%sf'd%l MICA in the sample
pregnancy di seases (VPD), preeclanpsia (PE),

cothprasceib ercpelegedWom r et ardati on (1 UGR), associ ated or

not with preecl.a ia dro rayi dic
Ceatpsis GENTERE SAbH BRGA RIS TS S | ne
foetal deat fxsayahe BitaRBNr@inBBREQRIPEncoBIMEMIC A tand

associ ated wi t'’h auto-i nmune pathol ogies in a subject
conprisi ng #saxing fasyayi Gy andbodigsmacsent ia thasaprme. t he

| evel Ino£ nMs%e?%eﬁgeﬂlﬁo%i&?ﬁt! e S%é% 8f ersgﬁﬁgg&] MCR{ in the sample
pregnancy cofplications. In’a préferred enbodi ment,

tdrapridee porthetg sy saraplt avitMrCht-MIChAears oy, reforiplhy & @®noclonal
a step selected from: - assamjng for soluble M

from / CA
FHBd MR Précrablpicdscteds S Hy Biorp conpistingeef miPeiSR 104 and
e - . | .
R P oQp gty M Shep A pSSEAL B8 SORBIERHCATifT e samplp can be
parfodicdbptELIS Aassiye prefidratdg bapamtyitlo ELM ALCAssan. t he
sanpl e conprises..contacting the sanple with an . .
ant 1 - Kt €A EBOUD 16 BREAR IR GO the e MPERyse of a kit
86%{19%@%5%5@ k! heSQLREdELIdctcamtdan D SRBLISE 0P AnUnti-MICA
SR99, 04 and SRI 16. Optionally, the step of
arg gwlyy . regset of pewkssipecifit GAa inncletvercgignsbding MUy, a probe specific of

PELLGITR B hERSa R SHERABUBRT AN SRR i e

ARB RNt ﬁ@loigF) oA the QeptdBu@iond PkdférabRMEHd Rit RYuddd FRastecting a
one elenent selected fromthe group consisting of an

sbiget pnigblader BdXF, far deterramingy imei &pdlisatie (BYFhoutcome, for
' [.d_encodi . PLQb if | .
RS0 636 SRt Ao By ERPABREL ok B spermacnid
prigber fblTVFa fdd Ghcpiiaingi the probdbliéy nefdinalic nigfeatiietybinod aghject, for
of the reproduction. Preferably, the kit is used for )
deraupingerabrye uakiy. & sciasiing B rempryqpuitghly for embryo transfer, in

deke rfé‘{jtiﬂ.kzﬁﬁ)ni, Norv iiﬁlﬁﬁn{aﬁBﬁ,i lob 2| Rf%nﬁfy\iﬂ@ L Léhﬁ]%@fe ’hatil‘ﬁ& a high
complication risk during pregnancy, in particular a subject susceptible to miscarriage,
vascular pregnancy diseases, preeclampsia, intra-uterine growth retardation (IUGR),
associated or not with preeclampsia, HELLP syndrome, gravidic steatosis, gravidic
nephropathy or intra-uterine foetal death.

Preferably, the anti-MICA antibody is a monoclonal antibody, preferably
selected from the group consisting of SR99, SR104 and SR116. Optionally, the kit can
further comprise a soluble MICA protein.

Description of the Figures

Figure 1 : Mean sMIC serum levels in patients differ according to
implantation success and IVF issue. SMIC serum level evaluation was obtained during

the follicular phase of the cycle preceding I'VF initiation in the serum of 170 infertile
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determ ni ng senmen or spermatozoid quality, for
sel ecting the senen or spermatozoid suitable for |VF,
wo eoosdeties m ni ng the probability of mal e i nferpdT/EP3008/050304
a subject, for determning enbryp quality, for
sel ecting an enbryo suitable for enbryo transfer, in
wiotnen daeditatei ta alfMFosMIQY atdenipl e s taed imng/nﬂr Diooplots represent median

entjf asubj ct, havin ah| cOo ication risk
4 g M@mwe ﬂOdpé‘i‘rPPl&%laﬁﬁi S JPBfSe % §u§%martﬂ? danges of
ERdi%h SGAHhicARre ¥REHEY AlinP RMIPAG PridinS@aSB2:4 Software, Groups are
preecl anpsia, intra-uterine growh retardation (IUGR),

epsvcited ed voymero thapifaih tpimsplehtafei B/F HMPP, wpmdndhe, experience

Byt CraplRBYPE afar PELINP PrtGRaMIRT 5ol e futher sipdigided in 2
gﬂmpbocwmbﬁ tRatMBROCliAR S & Mok BNy a@t@ﬁﬁwamyabz&o@c\tv&qen that
omthe group consisting of SR99, SR 04 and

@m@h@m@l myscarriage lifter sagsessiinlt Wmlalé@)tm (MES)a MesliappMIIC values in
%nglﬁ%tégser 1%%%{1{ etit'hgpbe%]; seho%r p%)ﬁa?r%n Ffiu%re r %rnSCa{nage) are

mleve Ients er accord

hIep kepidsahiicd as BVBC 6181911&%1 grdﬂf) df Satitc wolMkcsardl oh&y &{ot pregnant
eval uati on was obtained during the follicular phase

tthblaoglc pample eedlgrtign. | that ihaft ?@erlewqdn at heask e @ﬁ@Vé@uSwnccessful
?ﬂ%@ﬁ%}cﬁ .%yg%%f?lgo F@ﬂgétg@ P%rtt@t |éﬂ.:s yﬁM C are levels are

ots re rese lan values in sMC
posi t Figurb?odﬁghadﬁeé&oﬁmﬂc earer founth an MIRTF-plisitive samples of women

i nter rtile ranges of aphi.cs were obtaine
Frrgsq aamwan@f @%S%?%mre%w@w L WemgH Hat M@rgo normal
%1%%5%%?”51{%1‘1 nPfchM@NBR thRt(NPY I\faﬁ&llérnﬁre%fﬁn@f 81§5asesv Rvere further

wonmen that experience successful inplantation
afhdenddd\/m (htkAPudering lgeow thPetagdasiop (I§GRUr piveelampiidi(PEYedd intra-

that give birth to a born baby
gﬁepge gqe%i‘%f’aé%ﬁ@ﬁ%or wonen that experi ence m scarri age
af t er Fipue€ 8SS{Rg. 3 APMRsataat dv@NinfdMuR) tile Yesk fkdinuria per day in
values 1n wonen that fail to give birth

n@éd&@nm@)gmweﬁm@m %SMHE IS‘f@Wé Gemmrs&@aﬁhetw@)sl\@ﬁeposmve and
QM?@ g"%{r’]vt%flgﬁg dw%? méd u ?pg{ R% TiC &laﬁrﬁ v&rtﬂn%y test. (Fig.

wonen oner & no pre
8B) Fequéms, oft‘thlaterdl &drlﬁxlpﬁfdhe ﬁnﬁﬁleatotdlﬁarsprezclﬁm@yra GMHC positive
successful pregnancies were al so evalyated (Fert C1)
gr@rlp@nMMICmie Ve plasmayfroyp grecrlaptis Paieii- C are f ound
in MC+ positive sanples of wonen with vascul ar
pregnancy di seases (VPD) in reference with wonen that
under go nor nal

Detailed Description of the Invention

The present invention is based on the identification of a biomarker in the field of
the medicine and biology of the reproduction. Indeed, they found that the MICA level
could be used to predict the IVF outcome, in particular to determine the probability of
IVF success or failure, embryo implantation success or failure and miscarriage. In
addition, this marker is useful to assess the fertilizing capacity of the semen, and to
select the embryos which are the most viable and have the best probability of
implantation. This marker is also associated to pregnancy complications. In particular, it
can be used for defining the probability of intra-uterine growth retardation (IUGR),
intra-uterine foetal death, pregnancy diseases, infertility associated with auto immune

pathologies, gravidic vascular diseases and preeclampsia.
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pregnancy and matched for term (NP). Vascul ar
pregnancy di seases were further subdivided in,

WO pdos@s41d®ri ne growt h retardation (1UGR), precetEHRPED&050304

(PE) and intra uterine foetal eqath (TUFD). Figure 3 :
(Fig. 3A) Median and interquartile range of
pr ot eMiGAi lspeen dagensinelprdesaibads pategt aupbicateme MBION?8/69167 and

: b M d M .
RO T THE0 I el R R o H g DSPRI 4150 bizsina e fipience. Unigene
MRRRT L DIMEX ik 8RE549053 Gnd %}esgﬂt%‘\l‘@%@lﬁe&fs chh hate Eﬁ{é)l Q9UDZ09.

early diastolic uterine no preecl anpsia sM
Polsblei MEC yripapruamated pratcine §alubk¢e1\/l|‘lﬂ3ASIn@k5fth© fransmembrane domain

PiStom o P fruEhies o bits SrrenaeBmeis e -

| dent Aﬁé&éﬁng@n tied pl%s&itqmniﬁl@ﬁ doﬁcérﬂ§ nfctiR)dd fBf déBnining in vitro
di ci ne and “bi ol ogy of the reproduction. Indeed, they

feé@h@tlph AV heutsma cpepabinggul drp essiyens fos iediista sdmsple, the
pr olbgﬁtl\?%’be#n% @g{ctgjﬂg% leog;th% ﬁ\/?‘e u6rﬂelg eTh%?nethod can comprise a

prploant@p odprositieessamylef ai | ure and miscarriage. In
addition, this marker is useful to assess the
ferti Thezi\ﬁla optspyae £ bt b%hyeblgtbnaéwmpé%attoa faidyrg o a piHgearriage.

nmb
ermor y@s?l s o?cﬁéﬁb{)&lﬁleﬁp§ﬁe ¥ie cﬁl@jrk Eé“é?sa% g 1§19§61uble MICA

pr oba antat'i on. Is” a
PSSO umﬂledampleplregmhmy)refennm embmdlmnﬁt, thermghodl camap@ses assaying

osecE DR aeTe: grigarrodiad Mt 1 on prIeRg 1 BsPdedther e acid

{varhal ndeddfain®l gEHaNeH. Hi 5 Q@(ﬁﬁ@ndl &tid Ef¥odiment, the method
associ ated wth auto i mmune pathol ogies, gravidic

ve@IBIiHcs rN mmawamswnmdmpwlaemsmlm@ lbeeMICA antibodies
ext ensi t§§1el % d%ls)cri bed in patent applications WO
B8PS 157 SAGP 03/ 089616, the disclosure of which is

i ncorpm@hqge bey & ﬁowed%ﬁf@aﬁgect Uni gene Cluster for
M CA is Hs.549053 and representative sequence can be
i n Entil 2 dpeiDzgbodgnFuibkhe MbGAL iis the wemAe athedrogeigesefhs. transferred

|
b TR SR b SRR dE bR tpene e
@hmrfae s scléeed rfctinm ghy graupecqusBa g tof i anvanmile cuf et eflikdna, serum,

nmet hods for, determnipng in vitro fertil | zation (I VF)
T8 RipRSYs iUfRgIe Wit veindlsad mefvical spareotsn cgrvical mucus,

SATRLE o Y M g L6 R f o
pxﬂmvemi ipolyisa irgeatiplue sequela). In a preferred embodiment, the sample is a sample
of blood, plasma, or serum, more preferably a serum sample.

Preferably, the level of soluble MICA is determined prior initiation of hormonal
conditioning treatment. In a first particular embodiment, prior initiation of hormonal
conditioning treatment, a level of MICA greater than 2.45 ng/ml in the serum sample is
indicative of higher implantation failure rates. Accordingly, the present invention
concerns a method wherein the subject is the woman who is intended to receive the
transferred embryo, the level of soluble MICA is determined prior initiation of
hormonal conditioning treatment and a level of MICA greater than 2.45 ng/ml in the

serum sample is indicative of higher implantation failure rates.In a second particular

embodiment, prior initiation of hormonal conditioning treatment, a level of MICA
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The | VF outcone can be a baby birth, an inplantation
failure or a mscarriage. In a preferred enbodi nent,

wo bmsoetindod conpri ses assayi ng for sol ubl e M QACPEP1068/050304

in the sanple. In another preferyed enmbodi nent, the

nmet hod conprises assaying for cell-free nucleic acid

gre:ated itheg N4 ﬁ:@(ml By the ebruatf saa@dle iis indndaeinced at igh pudabilicy of IVF
not contained into a cell n._an

gaalaret ?@ﬁ% ingle g PERFnt YS9 FRNCeIR @ %WfL}Yhi‘:TGWptPF suhyject is the

%rﬂaﬁ HHSS tintMdeh B IERWNAe AR IGRIPLESS, tﬁ§ $Q¥| 88sdiWle MICA is
anti-M CA anti bodies present in the sanple. The sanple

d@tnmbeecb povi deldatfonoohi Borsebplecanditioming tneattgtenEambdl lregitof MICA

LS RS B3 SRR OB 5SS BB or v

fafﬂlu?e ahef Qﬁrf@%aﬁ{m&gldﬁﬁdﬁdrmérﬁe ﬁamiﬁrﬁatho?r §§|h8ﬁh&ﬂll fdoRftioning
the group consisting of a sanp F | ood, pl asnma,

tre%tmmlt erelsiref MIGH) Bicsiss yhanuﬁ @g/mi en ﬁhmseﬁum\sa@phas inghientive of a
h rgb%lbrlﬁﬁ %rf%tn]s?o MRaoeC Al X&rﬁ%lg m’fﬁe ﬁes&? urgve%ﬁon Bgrlijcetﬁis a method

eril eal In case I 0SCOp

@h@deﬁf tht isotj ecﬂt&mdﬁl”fﬁtrﬁarﬂ@hs is 1ﬁ%h&écﬁfd>trew{16/ﬂh3 transferred ernbryo the
i nf ecti ous se(gue a). In a preferred enbodl nent ,

kaphpieoludleMd ﬁﬁﬁ éetélfmle%alaor ipitisiam of Bermasal fand H@m@g treatment
£g§vgpkmg 5 %?ﬂ{m' ag@mﬁ%@?érum staﬁlgalé RYRkicAve of a high

etermne rior 1nitrat
pobatmhel ofooisdirtiageni ng treatment. In a first part| cul ar

enbodj i ati on. of hqrnpnal conditi.onin

oot rRE e B Lllpte G S iratancsloq RageisTmg e giar impjantation.
"rﬂ@reﬁ)% U $ 38pke ﬁaﬁldu[!ﬁ“ &%dd‘{rﬁe&f aftbd hﬁﬁlaﬁtﬁ%@né JePDf MICA
failuré rates. Accordingly, the pr esent | nvention

gsatcerthen 3.2nmpg/hddinniher sirumt saenpdeibg endicdtet dfea ioghampretibility of
i S intend rec |vethetr%nsferred enbr

eRaIT st %‘ioﬁ‘ﬁP%lyM TRSneY SR g e Wh?relé‘nthe subject

Rfthé roMmimalhe andivies ey tighsFarRatdmiityo,ane level 6V &dluslE N protein
greater than 2.45 ng/m in the serumsanple is

panchlecalbe deseratingd aftrs impleplation ard ofevebe § MI@Argeasey than 32 ng/ml in
ﬁ%%@&% a%cplé gslli BLaERY H@?ﬁfgb@g qﬁrﬁlsyn%ég on of

ramona ioning tre
M CAgreatféth pdrﬁful%erﬁb}idﬂnentn atlh@ Ise¢lwh ORI i@ ihdicative of a high
i ndicative of a %h pr obahi | of I VF fai I ure.
pobakibin %/Sllqca-“éﬁﬁ ¥Eeftt Pﬁ“fﬁﬁ%‘élﬁ% iPHAT BBt hormepy sgnditioning

VAL S BB 0 O, MR S R o
WMaCA ngmdehé mmirn @uefprablyr lowet thaatd.4hnginlhorindrative of a successful
wdﬂréflera?) naghrgfr protbngrhty gp sducgeslsﬁlY f\lfF.Of M CA

Therefore, the present invention concerns a method for selecting a subject
suitable for a IVF comprising in vitro assaying for MICA in a subject sample and
selecting the subject having a level of MICA indicative of a successful IVF probability.
The method can comprise a previous step of providing a sample from the subject. The
subject is in particular a woman which is candidate for IVF. The sample can be selected
from the group consisting of a sample of blood, plasma, serum, endometrium biopsy,
uterine fluid, vaginal and cervical secretions, cervical mucus, Douglas’ pouch, and
peritoneal fluid in case of ceolioscopic exploration (endometriosis, adherent pelvis,

infectious sequela). In a preferred embodiment, the sample is a sample of blood, plasma,
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greater than 28 ng/m in the serumsanple is
i ndicative of a high probability of IVF failure. In a

wo biosdsqaes t i cul ar enbodi ment, prior initiati onP@F/EP2008/050304

hormonal conditioning treatnment,g a | evel of MCA

greater than 6 ng/m in the serumsanple is indicative

of saruhi, ghiefprabbabi dering safnpia. SElar karagje . caAclbo uskdgiryctlyt be can be
i nvention concerns a method wherein the

resent
g”r}’d)‘fcéfifjtto PECVIPIES HEgHRTM o i s i ntended to receive the
t ransfies LG SN BoditBt NI m&hod @(Lrusk%!e%tlﬁ@ GAubRct suitable for a

determned prior initiation of hornonal conditioning
tyeaherewthodnomprisesebayfg ﬁdr@Alu@teeMﬂ@A nrhiam 1® thgsarhplenlhe level

of S S aTICAGE. Febsbohb O Ramed biop eiteon B PGRgpl fpditioning

fbfMcRe FELingfatd) @ do RiblceV1C ARERN idth QBruml SR RE Rfvldr thaﬁh 2 ng/ml,
fourth particul ar enbodi nent, after inplantation,

prefesablpowsrchanyp agtels anchaareapreferapiyriovan themel. é%rlg/ml is indicative
ﬁf‘ lrgbab%htg %qu Cg‘ﬁccés%ﬁﬁfl\ﬁ:.{lhgatﬂ c?t'hgtb ﬁ]{%féﬂredy oodrl]ment, the method

arria ccor rese I nven

CENBENCR 3ssay1ﬁgtfdsto¢éllvﬁﬂ@"rﬁ1cm¢ hed Stmjdﬁigt MIGAt B¢ “wellvaBe’ e dntended
receives the transferred enbra , the |level of soluble
tecaugleist agith whigh alssBothgorfained ninifed §¢l-efn jaip paditional opreferred

\Y, t i . .
B3 Aot Ble Abthbl COnBHES o indiRER MACA Rlefibe bl bprises sssaying
furanaFMI(é@ei_ntlbadlas preberht ipahd sauoplar Theerbodi o MICAain they sample is
MCA is. ndlC'dtIV robability of a
BGECRLL TR ey BuPEPE OF bl wihdi Rpeeesme
hor mopal, Eosdl Eﬂl@&ﬁlﬁ‘lgntt rtﬁ@fsﬁ'ig@ét’ls ahé Y8 oftbrifd GR {dinen. In this
the serum sanpl e | ower than , preferably | ower

@rhbfmdlﬁlenfg thel sapptt ¢anrbe spieetce i ﬂlelmmcmbﬁahngo%sample of blood,

i S indicati of a succes | VF r ef er abl
AR se BB of o B G G R PR ol e B G Mo fresh
PROSaBY tM@Nt frevh Gemesr Mera piephhdignt &r SpérftdA@ @apacitation,
subj ect suitable for a |VF conpri Si ugaln vitro
I

emé@ymﬁbsemﬂn bgfaa or after fé@ﬂ@}ngc {inds‘@ﬁbgq spmew befora (prnag‘ter freezmg.

T L

P @ picbitfedsdngtpdaher thy Inﬁhtlttgi @ngRivpd &sfiﬁﬁ)g'ffdﬂ’selu%lebMQCA protein in
The subject is in Partlcul ar a woman whjch is
therigmirt én paethenpretericd caeginacntaie peethed %‘ﬂ@éﬁeﬁ ey mgeor cell-

ﬁg@ﬂ@d&gg&ﬂ %&&gn MI@Asanpl e of blood, plasma, serum

endonet ri um br ops uterine fluid, vaginal and

cer vi tThdrefoes rtled pmmn,t noentioe also rosessns Domegloasfor detgohining semen
grngpermatozoid quality by measuring the level of MICA in a blood, plasma, serum or
semen sample of a man offering the semen. The method can comprise a previous step of
providing a sample from the subject. In a preferred embodiment, the method comprises
assaying for soluble MICA protein in the sample. In another preferred embodiment, the
method comprises assaying for cell-free nucleic acid encoding MICA. In particular, the
semen or spermatozoid quality is used to determine its fertilizing capacity. Preferably,
the level of MICA in the sample is indicative of the quality of the semen or
spermatozoid, and thereby the probability of successful IVF. Preferably the higher is the
level of MICA, the lower is the quality of the semen or spermatozoid, and thereby the

probability of successful IVF.
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peritoneal fluid in case of ceolioscopic exploration
(endonetriosis, adherent pelvis, infectious sequela).

wo eog/opried erred enbodi nent, the sanple is a sap@Ii/EPDS/050304

bl ood, plasma, or serum preferakjy a serum sanple. The
sanpl e can be used directly or can be subjected to

pr evi Dhks prasedtt meariton furthar posdfeersr e dnehdib domesiectiofy thbhesemen or
nmet hod fqr selecti subj ect suitable for a_l

WB‘BZ@E Wﬁ%%goréggzﬁ? AR QOFYF: LEIIBING MEEH @FX?‘??l PEMICA mn
b BRodapBiRa, stRftn bEY&herOfantdd UPA ﬁlaMo@f%n'nﬁ tRY §5nemaBhy method can

det er m ned prior initiation of hornonal “conditioning
toreprisTenprevioos sicnsif aneading asampid oM 1G4 sbiyeetl Indeed,Hbe presence

mﬁ@m@%m At LBl B FRars Bl the sample

§iwThg tHeSloWwast 16wl lof A & RiIQRADIOL TVY. Bf a prefdif@iesddiment, the
IVE. Tn an other preferred enbodi nent, the method

sHhori swmprass aypbayind der selubler MiEAy uepteine imdhel semolsdi nganother
%%ﬁengmbg nlenlz rﬁl% ﬁlodnggrﬂglg%st Qs%?ﬂﬁgl t%' ¢ Cﬁge n]uclelc acid

i S no cOnt airnéd it 6 t|on
picetimpiC £nbodi ment, the nmethod conprises an |nd|rect
M CA assayi.ng and conprises assaying for anti-
ant i bbd |aé‘¥1“9?e§l€nﬁ’rqsﬁmt Hereatintpicaicerhe a| wmodoforwmmlamg the

%Ilf'&%?] ?ﬁg&@rélc on 1{11?%%1?% élub?%.%e th%ﬁq Pl@ﬁilg Qlﬁ]éagﬁréﬂglﬂhg d&‘e SfMICA in a
blobd.dplaemd, , setune os wrpec Samlsletﬂtﬁn mhm suh‘j dotr Thegmicthe d smmeomprise a
In this emodi | e can be selected from

plyEoys atfargg Yngtn.gr?g{’@ 4 D& 1967 OF PO S45PRS rf@m the subject.

ARIELNRNGSERE B MIDA BRMREL §RBciBRISEIEShAL 1Bf69m khﬁl a preferred
group consisting of fresh ejacul ated senen, fres

swhedimafit, drc petbpdcanpuses bewyisg éolrm)ﬂldml\/ﬂcésamatem mtthosgmple. In

epidid I enen,.before or,after freezi

ER R L ERERBEROHE Brendy bEorieSE5iR e Phliioe pygloic acid
PHRIRBAEIOA. M CA in the sanple is indicative of a

| ower fertilizing capacit In a preferred enbodi nent,

t he nht hddrdcenbrdimest, jogtyisfthe wommarbweo pTagAles e eegyte. The

kLﬁ)t] %10@ gaﬁc‘ QE'EPL§ the rgce?&qgé u/%lfn r ﬁfdg&{ 9%&9&89& CAtolalg be useful to

npri ses as ee nuc e| C

me@dhmqlldmm thf loecwé,aine thdrét@r g ths ennbryonﬂer}irmﬁceadeMICA being
concerns a nethod for determ ning sene

gyditEg 03 H’Vﬁ-‘uaHrPl?%PﬂHV Hexrgbiithgne/ne of dtratangtiony En 3 preferred
Sy Pedie: BACS TR SRS SRATHR 207 Bufi i OF suppl,f iood
plaepa,oferpmpendomesriams hivpbe dteome tfhued, s‘wkgjlrmd:tandl eeracal secretions,

errslfcglr rmeu%use nB(o)gglglgsem oucthh oHEcuPOdﬂl?l Speerltoneal fluid in case of
ceolioscopic exploration (endometriosis, adherent pelvis, infectious sequela). In
particular, the sample can be a follicular fluid, for instance a follicular fluid obtained by
a follicule puncture after oocytes harvest. This fluid can be provided by vaginal
puncture after ovulation induction by HCG.

The sample can also be provided from embryonic supernatant or embryo culture

medium. In a particular embodiment, the supernatant or the culture medium comes from
embryos aiming to be transferred or to be freezed.

The sample can be used directly or can be subjected to previous treatments such

as freezing, purification, heating, concentration, dilution, etc...
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assaying for soluble MCA protein in the sanple. In

anot her preferred enbodi nent, the nethod conprises
wasways4igs for cel |l -free nucl eic acid encodi ng MTZAP20h$1050304

particular, the senen or spermaygzoid quality is used

to determine its fertilizing capacity. Preferably, the

| evel ThdrefokCAhd pretdne irvantidreal s conedins atrmatBod fortdermining embryo

quality of the 0 rmat 0zoi d, d thereb t he
agl%g}’ IMGRFUTEE fils 3%@% gf Nf'%?w e@eﬁﬂefoa 9“? A dpy plbpupernatant.
Tﬁe fher dranetA 9 mMdafed dehest 4’4"@6 hbl§rs :paﬁ fgﬂt'ﬂ’i&éﬁéﬁ Bfeférgﬁy 60, 70,

senen or spermatozoid, and thereby the probability of
801@@:&031‘1@% Ipust. fEtdizaties elmt a ipnefermed embbdimedngrthe anethod somprises

Burnbre phPIS PREE i 8oy SRRl TBIRG PHOGSUt e diment.the

Iﬂaﬁmh% n@és aM;é:}%h% ﬂ)r@eimiﬁe@dmc]l@lcaeﬁ:ﬁmeno%afnlgmmAsw@mlcular the
sanpl e o a man offering the senen. The nmethod can

ewhipei Guelity emdot@sd@@@pn@fthep poigndngr suseeryieimplaptation of an
f
LGB BB BT o MR G0 EeRlo MR BB Bypermaant

tridecasiagrif eths hpisdiyg of h]l@e |emeﬁi, dndV&ﬂere(bﬁr ﬂldb%obeﬂolhty of successful
selected for IVF. In a preferred enbodj nen

iR At sEdryes E@f»;f@rﬁblwtb@ heapw |thee W@Nfé\ﬂﬁ%’l the fqyver is the
éflza?]h% g?'gicl)erergmlb a%ﬁ& Nflre ?liee?f gli) Iﬁg? gl 's%@gsifult 1%lanta ion of the

s assay | ree nucl eic ac
enbgdi ng M CA. In add| ti on t he present invention

concerns a net.hod for detern1n|n ropability

el e FhR BRSFIY ipyentign glse fopeerps e%ﬁﬁ?f g ﬁ@g ngfyo suitable
fheerhB¥6! trsfdM &0 vido FelfiRf%hn, Rirad R antSEI hO 'mSBIE Tomprising
sanpl e fromthe subject. The nethod can conprise a

preaspiringsthst kpelodf gYIKVA dinn §1ea cinbyod culplrasmadiume pursupgrnatant. In

B2 SCERS: R oL ARG L5 RR55 BLomons

ﬂﬁr%ff&r i oV iredilin®ivn, drhienprBitiiesh. PeSRFabSE Sthé ey Ghowing the
for soluble M CA protein in the sanple. |In another

loresieleveldofelbodi Wnelite cuttie medingds ¢ e fei cabygyirangfer, in vitro
ge lézglfne,nc{r’l%gha@&glo ' ﬁd?e% ﬂle Ss%ﬂ&é‘gf MIIV\% haL Bedh déeSS&{ %ed with an

ISt € woman provi

ﬁﬁ{ﬂyﬁtetlonTﬁeluw binec lprdfaiﬂecﬁ Esbodimeht)eh¢ eethod ogmpagEBussaying for
t he presence of M CA can be useful to assess

%q%bla d\’él%ypreﬁelq He thsosaprrie. b anather RsiFrise epodamenty dhe method
%Jr}g%rg%lgﬁl lﬁ%ESVI a%eﬁ?)?[égcn %Fﬁopin?éﬁ\'g aAn?alt IO\(;\ﬁr In a

pr ef eThepresent invention further concerns a method of IVF comprising selecting an
embryo with a method of the present invention and transferring the embryo into a
compatible human uterus.

In an other aspect, the present invention concerns methods for determining the
probability of pregnancy complications, including miscarriage, vascular pregnancy
diseases, preeclampsia, vascular or non-vascular intra-uterine growth retardation
(IUGR), associated or not with preeclampsia, HELLP syndrome, gravidic steatosis,
gravidic nephropathy or intra-uterine foetal death, in a subject comprising in vitro
assaying for MICA in a sample, the level of MICA being indicative of a probability of
pregnancy complications, including miscarriage, vascular pregnancy diseases,

preeclampsia, vascular or non-vascular intra-uterine growth retardation (IUGR),
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enbodi nent, the sanple is selected fromthe group
consisting of a sanple of blood, plasma, serum

we@easnotind um bi opsy, uterine fluid, vagi nal anBCT/EP2008/050304

cervical secretions, cervical nygus, Douglas' pouch,
follicular fluid, and peritoneal fluid in case of
ewotinted copnat withlpoeatangsid, ddEbhRtsyndon®, gadhdic estdatosis, gravidic

gé’lrﬁl\%‘lﬁg‘@l Qf&ﬁ&%‘i&‘?ﬂl@resfgaglle%e%% 1o Do e GBS Bleportt Mol R Seful for
Hétwn&%ttﬁé m@?ﬁb’o%&&hdnﬁﬁs%{ %c@b‘ﬂdﬁ%‘lﬁ% th%ﬂe;ﬁént AReHE&Sconcerns a

harvest.” This fl'uid can be provide y vagi nal
putiotl fpedetttmaningvbé atdbebilityndfistvicenpriogel #i@Bia The sslgagl@mprising

can. al so_he ovided .f rom enbryoni ¢ .su tant or ,. .
Erbr o touraret SUE R P Rl letr o SHE gy s cndiepive of «
ProBEBiNAL Aev@E ptdeBlagipkiur e medi um conmes from enbryos

ai m n% to be transferred or to be freezed. The sanple

can béhgmethodicpeemprissra praviopestepy BevEing osaptdi ous

treat T ' raficatd heating. .. .-
conconty o BT s SR e B lob R el 8 Bhiing of the
blovéNnpliadinaab&ome @iaenas cardretbiad, fddotelisir #6181 @ amniotic fluid
enbryo quality by neasuring the level of MCA in the

el §o [t prafpischerabadiment, diggamalka iaasampleofibiend, plgpma, or serum,
' r a 4- :
PEFRT CETR SR PEDRmAL <40 (RW5E ROy or con beguplected o

pewvtoub tizaticots. I n a preferred enbodi ment, the nethod
oy LRSS BB SRR St nBEo S ki e prman
conpr j;Se$rae3aY bRbodifent 8hd nidifRR QAGHRLS _a%%&zﬂggfﬂf g&liuﬂlg MICA

M CA. In particular, the enbryo quality is use

pesten i the seinplepbt emthcilpréforedcrobednnt, therméthod aomprisesfassaying
n e o. Preferably,. t evel of in.the enbryo

BB e gl 6 Bt Mgl 1R an i) DRSS, Fetent, the

fiidoldtdonPpriségn etdaeroMIandadshghe Byd bRpasRhabiyingd YorQnti-MICA

successful inplantation of the enbryo. Preferably the

mitgiedics peesean thosempdt M CA, the lower is the quality

of th 0 i f : .
ohc ool e LOF SHER Mt B OB Yoy mplaaion
Predenbly Othe alet0tic® b€ eslnbleaMI®A hod dearm Sahplef forgnamce at least 0.3

enbryo suitable for enpryo transfer, in vitro _. . )

re/mli 0-p 28tmlo R, 7> g1/ mhen hA®/EYli isAndieatee wetihsd Pedipity phpathologic
PRI ekt el NS BB i i
oM @Anhwaisdubati catakwterind  groneths uethabiion t(YUOGR )L hssoerardy or not with
If)roereclgggsrig,oHELLP syndrome, gravidic steatosis, gravidic nephropathy or intra-
uterine foetal death, more particularly a pathology selected from the group consisting of
VPD, preeclampsia, vascular IUGR, IUFD and a combination thereof. Preferably, the
detection of soluble MICA in a serum sample, for instance at least 0.3 ng/ml, 0.5 ng/ml,
0.75 ng/ml or 1 ng/ml, is also indicative a higher probability of severe preeclampsia, in
particular preeclampsia associated with proteinuria reflecting renal failure and/or
bilateral early diastolic uterine notch which is a reflection of placental insufficiency. In
a particular embodiment, a level of soluble MICA protein in a serum sample greater
than 2.5 or 10 ng/ml is indicative of a high probability of pathologic pregnancy,

including miscarriage, vascular pregnancy diseases, preeclampsia, intra-uterine growth
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transfer, in vitro fertilization, or inplantation.
Preferably, the enbryo show ng the | owest | evel of

wOR@8084103 he cul ture nediumis selected for enbCHBP2008/050304

transfer, in vitro fertilization, or inplantation.

I ndeed, the presence of M CA has been associated with

atard apnafitUaiR )p assbaibted raa. ndt nvigh preeélamlpmd Eibddh syeidtqme, gravidic
t he net hod co rise ng. f uhle M CA protein
MRAPHe Sabede hrﬁp%tﬁzs ’é‘P%d‘rtgfné’rf{D di ment, the

et hogh € BAREH SR&nfis S a%bNDnfQhs G8hdtndd &R &Hgﬂeﬂlﬁln%%agcular from
encoding M CA. The present iInvention further concCerns

pomEtstolr ditrad-WErico gEiBiragrdsbe ctUGR) an a2 enbjegtocomprtsing in vitro

TEARE S RS B G LTRSS oty o

ASREEE TUAIE Present, iy 8ihpleNisCANGRIPIS JTebIBOdIS pladha, or serum,
deternining the pr obabi | | ty of pregnanc

Yy
p@fmﬁblﬁaﬁt bane, sqmde.ublong pPrdfeteblyr ithdotetipncaf apluble MICA in the

|
R L e s
assolat EIUGIR ofrefeadblyyi the lﬁffﬁe@ﬂ gotpisic avIIGIELis Rigotadiicaimefter embryo

gr aV| di.c steatosis, gravidic nephropathy or
foRlpBalitter i ne foetal death, in a subject comprising in

vitr OAQS@&‘MA@&J 4,80 Mh%té(’}f,ag a?&?;ﬂlg %\/llb?&e ch B mpPlc M&hing the

bei n icative of regnancy
srﬂmhdb MI&IA prosgin imihk lsai:nplg mi espmfelrlred@mbodmmulthe step of assaying for

di sease ecl n’p3| a,. vascul ar or . .
g%ﬁ%%m BOtGR{G '3“ Jf“é‘f @PBWPﬂSqSeCPBHaB%‘}% ‘g‘ﬁ sample with an anti-
Mlmm%ay%ag S f@fed A bollirhtht PIE]E ga(;ma%s &ind e LsBluble MICA in

syndrone, gravidic steatosis, gravidic nephropathy or

fhet sapaplit @r parBrioe bal EldiSat hﬁsai',rprp&rahbc by aandwmb Erl84eassay. The

od i.,s.usef yl detern1n| the severjty of .
BELR et BadtaS o asRlinsic 8 BB 48, DF blsin Shpecially sotuble
FRIRGHY, Bfe WelMBAVALLY Bie hiat &illddin g 4d8nph qhaﬂaaﬂw& Mn&fdlment the
severe preeclanpsia in a subject conprising in vitr

st af pysgying fonvolible WIS As tnihik sampleds [pexfermag bmmhb@ piﬁgntlbody
{Phrg c?a%eﬁase (LoerﬁeP {e(c)fi’r?okﬂéé@ ‘Wegtfernsﬁ\é? ra{%te gfo d?ﬁ%l?%lﬁgﬁdnagsag (RIA),

BAGS| sdalydikand armlr enmaﬁ@hssay tb&hrﬁqumwwdmfzam Weahs aaackitidd in the
fromthe group consisting of the blood, plasma, serum
bqtacent a, cord's blood, endothelial cells and ammiotic

flui dp afi; aI I@APE& ?rcﬁr?%e gﬁhgﬂhéﬂeﬁ‘é folfo%n%@%k% sample is

is a sanple of asna, erum preferab
mnuhnhsah@i WcllsT hﬁa p(aimlmne ancioatre phate; dntiedi( A aotiboglies are added
to thg %’éll%cg er blndlng and washing to remove non-specifically binding, the bound
anti-MICA antibodies are detected. Detection is often achieved by the addition of a
detectable antibody specific of anti-MICA antibodies. For instance, it can be detected
by a third antibody directed against the Fc part of the second antibody (for instance, an
anti-mouse IgG antibody from goat). Alternatively, the anti-MICA antibody can be
labelled.

Preferably, a sandwich ELISA assay can be performed as following : anti-MICA
antibodies are immobilized on wells of a polystyrene microtitre plate; a test sample is

added to the wells; after binding and washing to remove non-specifically binding, the

bound MICA is detected by a second anti-MICA antibody. Detection is often achieved
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previous treatnents. The subject is preferably a

pregnant woman or a woman wi shing to be pregnant. In a
w@e@Boes4iexl enbodi ment, the nethod conprises asBEHEPZP0S/050304

for soluble MCA protein in the;ganple. In another

preferred enbodi nent, the nmethod conprises assayi ng

by thecelditiohroge duetrekabilcamibody epaedtt oftankdXIACAlantibodies. For instance,

20 ek LRSI Ao o 3 S SERELL 5 s
gﬂf ﬁnsMngcA AndtRegL &S 14 @ﬁ’t%ﬂdy' f‘?oﬂl:;afo CRaMGﬁtatlvely, the second anti-

referably, the level” of sol dble is determ ned
MICArangirbdy cani beplebeltedt i on. Preferably, the detection

of solubl e in.a serum i nstance
| eastlrg énthéﬁ@ ‘%l@d}ﬁi/ % Iﬁa “Wmi%ij%ﬁe pplyclonal or
modb&lehal Vﬁnﬁb(ﬂil@"&ﬂfn B @P@ﬂﬂ' lciaky, ﬁéfeﬁi@lﬂ"l’é@g bf IgG2a. They can be

pregnancxl i ncl udlng m scarri éA, vascul ar pregnancy
wseisMIpAe dt partissian solblscMIGA. dhesgontipadiesfaggr able to bind the

LOR B SLLAS AN M LR R 10D ol bERouARRCRT A St

St eat BRuss f@r;&mp&iﬁtg mﬁpbh@@caérﬁwng)ﬁnulbﬁcﬁ@ua@rwﬂekﬁmﬁ ah the art
deat h, nDre part%cularl a pathology selected fromthe

gflleglpﬁv Eang, iAmgibgdic gﬁgn atory Manpls Cold Spring Harlgeaboratory
biED @i i ?g'ﬁéﬂ l{;}g} I\/f@g )eR/fore eecfﬂffé @ﬂn%(plest {g‘?antlbodles are the

detéction o n a se um sanple
fdhbtmmg: 2@t 0, |6&xs 16 Go. a3 d g Sin, WO 63/689aG116, afd 85991991%11040md SR116

i.ndi cative a her obability
Feetmléé%@an%gqf bl sl I i) laerg}oawclonal antibody,

ﬁi%?é?%l?fs@lgct@& Fx’ﬁnﬂh@%ﬁdu@%hﬁsﬂh@f JEHRIONGRI GNald ${ leur e
and/ or lateral early diastolic uterine notch which

is a Tleé IaetJtMHE]Aoant@d@en@aal bg nlgwlfedcuTéncya.bell gam be radioactive,

PR &l She BTREM AT b SiEno D 4B8 T8 b PR Shbeties can

hiRglizatinlys:1lefl mdhingh Ry efaAbin ténjusdtionaki®lOdktection agent that is
i ncluding mscarriage, vascul ar pregnanc

nanc
Eq E g%/ 1n9t,a@@q; thereen e dptiﬁ;@qeébuta@ppq-pél antibody directed ag{unst the Fc

gg,r? o tFlE %Bt?'i\ff'@ ll_‘tgdgﬁ:% insfR@Y naatn?lgn&[se rl’%(g mlf)&iy from goat).

reecl anpsi a, one, ’'gravi

gr avi dk Endiepdt spaththe Geepl dft dssayiieMIGA Cfa(ﬁ&to&irhprﬂe atsiaylng for cell-
The present invention also concerns_a netho

4fe
trs Pé?lélﬁtarcédc PR dings M ar fthHﬁClr?&fnaQ}ﬁseéqu’dé?g MICA can be RNA or
DRIA aﬂge@eﬁﬁa&r %YM? fot ﬁ{ed% ﬁ (eh@%'ﬁoﬁosg iR MICA s

conprising in vitro assaylng a sanple, the
Nt 610024 7. Mh€Asdme [ Ih dori Haling adpiiares MICA m#Zﬂ]ﬁaShbh toll-fr ée nucleic acid

%qacggﬁllgaf&lléﬁén 5 éer abl ﬂ{urgie sasrrzi1 r‘i'gl a%dl/O?r c?on?p% cli 1nt0 circulating

microparticles, in particular microparticles present in blood or serum samples. Nucleic

acid encoding MICA can be assayed by any means well-known by the man skilled in
the art. For instance, it can be assayed by real time quantitative PCR, RT-PCR, by
Southern or Northern blot or a combination thereof by using suitable primers and probe.
In a preferred embodiment, it is assayed by quantitative PCR or RT-PCR. The one
skilled in the art can easily design suitable primers pair. For example, a primers pair
suitable for assaying MIC A RNA by quantitative RT-PCR by sybergreen can be the
following : MICA 970F and MICA 1127R.
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preferably a serum sanple. Mre preferably, the
detection of soluble MCA in the sanple, preferably at

wo e@sns€Qo3 ng/m, 0.5 ng/m, 0.75 ng/m or 1 nECTEP2008050304

i ndicative a vascular IUGR Prefigrably, the level of
soluble M CA is determ ned after enbryo inplantation.

commris cantaecting the o lalwi th nlanti MNM_(CA
O PpH-S W0 A—ahtH M

(«d
Co—GC gttt Tt Tyt o OoOQqhpT—C

Mt%i1b27tﬂly.108l8n a }ﬁKQBf?EﬁEOdaNe@bﬁ ment | 4t|He st ep of

assaying for solubte MCATn the sanpte 15 performed
by ELI SA assay, preferably by sandw ch ELI SA assay.
The ELChSAudiachaidgofthe kamplzrah psipsrifiedlogemaiched befata torapply these

of ot ei especi al.l ol ubl e 0 r [ )
ﬁwedﬁﬁ iRy of 1WgTerc, AP %ﬁ?ﬁmg MG AL hisoDRgR epensively
@éﬁ@ﬁgémt atdnb &ppli&RioA! WS@@/ 191%7f Qe INNRLE M GhhitD is hereby

t he sarrple I's performed by coupling of antibody to
mcolrpotﬁéaﬂhy(eiﬁumqaex t echnol ogy), Western blot, dot

g e S VT R T R RO

hitidoldRs 3presentah ﬂh@sia@fﬁﬁ@ Fé fstadle, againtEMMCRE antibodies can be
perforned as following : a test sanple is imobilized

6@6%@1 by ESASA apwsilyyusingr l@Amr@tpmﬁ; preerghilaresombpiniant MICA protein.
mtﬂLo%g %119 @reﬁgr? agu%ﬁq\/lf@A é)tﬂ a?e bggnt %(terpsw%?}h gsﬁ%ﬁ%d L in patent

non- speci

qsﬁhlcaiﬁdr@AWt%bMWSanar W(MBHISQG% ﬂBet(ﬁﬁdld)@llﬁe io$ wlitkeris hereby
achi eved by the addition of a detectable antibod

gﬁ@aﬁomt%d bsf refprencavidis ety el olic step fgssaying: 1R e@tl-l\%ﬁt% aptibodies
E1ethg %Erﬁﬁfeecqn bb\é rfgﬁh%;fjbﬁ @&gﬁ@g % { ?Ulfce ‘btrégraﬁg@,\/ﬂgtn&ttg $nicrobeads

c part of the secon i'nstan
dnininero ussnb PGy pnA | deoalyierdcratin gedtble ]At tlebpatdny €Dy Itanebda, ref

antib can be | abel|l ferabl a
ﬁgﬁ{fdw&{'@ﬁﬁm §Ae'§§sfay AN INGe AL Nﬁ‘? ibgdic g %vﬁeﬂgn sample by
EﬁﬁﬁneM GAcrRRt haadi ?&Sanan\qm HRRIdids 266 bo eff&ﬁlde%ptfhe %utoantlbodles
pol ystyrene mcrotitre plate; a test sanple is added

tssay meaueningynegfatheodyi %@I@ngecémnfﬁashnyr(goql@c deseasee APS, ...). This
non- speci,fi aII indi n S ect ed .
B, BB i Bl CAh s iy SRR hind ' BB Biydlozy with
ashieeabytib ey asdédimpinhabindetpstian). e anti body

specific of anti-M CA antibodi es. For instance,
In addition, the present invention concerns a method for determining the

probability of infertility in a subject suffering of an autoimmune disease or disorder,
comprising measuring the level of MICA in a sample from the subject, the level of
MICA being indicative of a probability of infertility for the subject. Optionally, the
method can comprise a previous step of providing a sample from the subject. The
sample can be selected from the group consisting of blood, plasma, serum, endometrium
biopsy, uterine fluid, vaginal and cervical secretions, cervical mucus, Douglas’ pouch,
follicular fluid, peritoneal fluid in case of ceolioscopic exploration, and semen. In a
preferred embodiment, the method comprises assaying for soluble MICA protein in the

sample. In an other preferred embodiment, the method comprises assaying for cell-free
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it can be detected by a third anti body directed
agai nst the Fc part of the second antibody (for

WO pwsagmaey an anti-nmouse | gG anti body from goaPQT/EP2008/050304

Al'ternatively, the second anti- ;M CA antibody can be
| abel  ed. The anti-M CA anti bodi es useful in the
pudsentcid ruertinMEan be apodddaticonhlpreferrad radlodinadnt, the method

Ant i bodi es can be of ny class, prefer bI d or
tYeREes Wé?{fmgg iaPP{? %?S R’/%@&t 11y %{W f%cul ar
sol ubfg. Me@éit ﬁbgrﬁfc’)naﬂgd *é&‘i’deﬁ% Rt qsaljres ka &}nﬂﬁllsmkeat least one

extra-cellular part of MCA Aternatively, they can
blemdntoret detad f@Am dingl gmmon%mgsaﬂ‘amranplrwﬁm amgbactlw a set of primers

cha cterizin any e

TRBoth A PRAE RSP BEAIELS SPiohB PR YT wfsr seid encoding
ﬁHC@ R b NIdRIPekinl APAE ah&iYinEa88 Hiol6B) f TR 1 feﬁb%ductlon It also
Har bor, NY (1988)). Mre specific exanples of
eaTich o i ki foa the mpdicinglang hialegy: oDibe aepredurtios Gamariging 4k least onc

alﬁmﬁos%%c%%g?éﬁg?eggﬁuﬁ R?ﬁﬁst o%%aa%g @rﬁle]ba%t Logd e? b¢ primers

speoiie] ehahudsit iabﬂcbﬁpocﬂlhgﬁ\el(a@ Y probt epdctfit bf @Iﬁutlbﬁ acid encoding
g(Houp consisting of SR99, SR 04 and SR

16
£A andoa MieA pariries Tha M&eA [PEYEIN| g beth &0 lph*@eMI%n The kit can
SRRSO 95 Gl NG L RERERTnu D, g procn

hmi/mrd@émbhe@gamd may be used in conjunction with a
detecion ent that. is | abelled. For inst

can’ bl Sorderetenposimeat dRtii oMb o1 FUE DG A gaidy. The kit
Eﬁﬁfuﬁﬁe@&ﬁﬁ Rk alBRLAIC %naBFe'f&Qﬂ a(l‘f/lP@A'p?étEﬁ&n SSLuble MICA
an antl-m)useIgGantlboyfromgoat As i ndi cat ed

abob@prwh@dsbsemcomba@sayxmgssmn@f mannqamdpMI@é Sebiblei MGCA can

or _cellfree nu encp nucl

P bl WK Safl Gsls A o DA GaRBRRi and insect
edlsr Sroff@élhtalf@ ﬁﬁh&t@ﬁcgdagﬂgudﬂo@w@mrqaﬁ thh Gén ibs iM¥uded in the
000247. The Genel D for Hono sapiens MCA is 4276. Such

eading fscaecnsec Serlke sedutde eMé%l fef NeCAsefith foe the erositive controls.

khceor%lﬂé d 58@9’%' ﬁl@&%&r cu‘ié’ bse %J}&? s%{sSHﬂ)ea& inWue et al, 2003
art N ar i es pres enht

(m 1l9llopdhe rdiss®ysura sﬁmhhcﬂnsls ﬂﬂuaﬂperasﬁedaherdmehyz @dﬂef@ch Tfe kit can

can be assayed by means wel | - known by the nman

Bither egpinyise e ﬁ}WTOU%%r Plaigst aiftosally ¢ h%t%g Fd F8EAV KA pyntibody

tr’\ngl?{)l%ﬁl%ﬂa Bﬁ YRO L BlitY §1 %bf %QHEI-FE]%@ @O%h@crrgp&sre any suitable

ern ot or a cormination t y usin
sumtiadzleeecpon negsntand s@raiieThe present 1nvent10n also concerns in particular

the use of the kit for the probability of in vitro fertilization (IVF) failure, embryo
implantation failure, miscarriage, intra-uterine growth retardation and preeclampsia.
Preferably, the anti-MICA antibody is a monoclonal antibody, preferably selected from
the group consisting of SR99, SR104 and SR116. In a particular embodiment, the kit
further comprises a soluble MICA protein.

The present invention also concerns the use of a kit according to the present
invention for selecting a subject suitable for a IVF, for determining in vitro fertilization
(IVF) outcome, for determining semen or spermatozoid quality, for selecting the semen
or spermatozoid suitable for IVF, for determining the probability of male infertility in a

subject, for determining embryo quality, for selecting an embryo suitable for embryo
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In a preferred enbodinent, it is assayed by

guantitative PCR or RT-PCR The one skilled in the art
weansegsdd y design suitable priners pair. For BXEEP1068/050304

a primers pair suitable for assqying MC A RNA by

quantitative RT-PCR by sybergreen can be the foll ow ng

traer@AuQVﬁﬂé entdidticf drlidhpRntdtenn bal dewtifgoigds suﬂjjedt Heving a high

.can. F gurlfled or .enriched before to a@)@e%/
e GYERE PiTREaRh SEPRIGKUE 2YRICES WSeRHIGLe to miscarriage,
%&%91‘3% %%g%a%ﬁ%@as@@ e@éf&rﬁﬁkﬁé VY- e Rer LBk 'r@taﬂﬁh@ﬁ“(lU GR),

application 98/ 19 the disclosure of which is
hssoebwdlmcmtpwnlatm@bcwnpsm‘ giBhkR . syAdromedigeatidd stdnoasas, gravidic

bR pPaaliirt e Tt TR e o iRty g Cectampsia

ﬁﬁtdlff%%tﬁl@tda@&ﬂéﬂeﬁfoﬁ%nb@isaﬁﬁreﬁhﬁdlt&me%b% fs&aion (IUGR)
using M CA proteins, preferably reconbi nant M CA

mcbfasi determining dlee poballispaf infeftiftic i Msdacyrimviienan wategdmmune

5B PPR o OB e AP EBha B R4 RIS avs)

her ebyhé peednpdvaheich biyo cefcersndet foﬁlasﬁpmgtsblubleyMICA&ompnsmg
step of assayll%g for anti-M CA antibodies in th

talepitong AtinEI QA ramgibad sdgcted figm i PuM@lS%m@f@r%%?% SR104

%‘Lﬂcm%@% 1 3R RRR) < O BREARCORL oy o pepigplar sR99
LEMSRAOD )Opti;)nall$3ef ahe fodr thassayl amgbaahbs iM lebalhtli togli btinylated
Lum n

SHIPORY & AATS BB WOoHOHe T 1dR EY G F ST ich ELISA assay. The

At QRN BeBh SR rtRSS&hckis AHE QisNRisPat i la0@¥thod accordlng to the
associated to infertility (coeliac disease, APS,

preyent fihiegti@ssay can al so be val uable in case of woren

havi ng a r.avi i ¢ pat hol .th i mmun i c..etiol

(ot cofh Sl 6 GuPRdRr Al fnd TR S B pregocs figg es o the
P8 Mvehivie Bdn BNcoMIBRT Wih 2hdBEN08L b PotheeheikBsTindgm in the art.
the probability of infertility in a subject suffering

&he aembineomat sevee! Jearkers wen ¢iid dneferse the mmdl@,ﬁtmgty For instance,

su%jsec @ﬁg{lﬂeﬁﬂa&%}[elw‘? %N%&{‘ ﬁrg t,ﬁgg%%‘gl{ ogmtinké:of HLA-G and

pigodaid intaykeﬁi ﬂuﬁtﬁ edst erddolglinf PIGF hendssBL Bt In order to assay these
gﬁl onal |y, nmet hod can .conprise a previous step

ﬁ’@aﬂéer%aa‘ililﬁll?ét FHbRY RSSOl BE FCVerh @dggwﬁbele@ﬁn%e@elected
ﬁShlet‘ﬁE%go %ﬁﬂﬁ%ngﬁ%g%tgﬂaagt 1!11@1% d Prlgggsdsépgl ff%s(ﬁaon or more

serum “endonetri ) rne nal an
adlivorcd imaslers eddhoassy Hiev-Gi eadoghine BEGF Bodigh siSL T pentdiody, a set of
primers specific of a nucleic acid encoding HLA-G, endoglin, PIGF or sFLT1, and/or a

probe specific of a nucleic acid encoding HLA-G, endoglin, PIGF or sFLT1.

Further aspects and advantages of the present invention will be disclosed in the
following experimental section, which should be regarded as illustrative and not
limiting the scope of the present invention. The contents of all references, including
articles, patents and patent applications cited in the present specification and in the

examples, and fully incorporated therein by reference.
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follicular fluid, peritoneal fluid in case of
ceol i oscopi c exploration, and senen. In a preferred

wepdeds4rent , t he nmet hod conpri ses assayi ng forPGDEPDNS050304

M CA protein in the sanple. In an other preferred

enbodi nent, the nethod conprises assaying for

cell-freenucleic acid encoding MCA In an additiona

pr ef eExatipdepodi nent, the net hod conpri ses assayi ng

for anti-M CA anti bodi es present in the sanple. The

present invention al so concerns the use of a kit

conpr .S [ east o I fro

gr ouptcéc')é]l }Stl ng&g maﬂevaelﬁst |8 I\*}[’jﬁ 1?‘?%‘ gre, parmeslgpveofmarkers of

phplantRionPeRilire @hd asietesstulc ®Rend mgﬁdma@ Mollbwirdz in vitro

Eqrrqbe specific of a nucleic acid encoding MCA and a
#HWxein in the medicine and biol ogy of the

reproduction. It also concerns a kit for the nedicine

and bi ol ogy of the reproduction conprising at |east

one eUemnntNIs uBE?)edle ﬂteomddsmingntolympdnofdsfcdl pcqglla:bfonaﬁound at the

anti-M ant.i body, set of . p rs specjfic.

FORIYEI EMBlENGtin 8] ?ﬂ};d MT@KGSS&VQE% ﬁ@lﬁgﬁécﬁ% g gSStatlon Innate

ﬁﬂ&hﬁ‘é ﬁeﬁ%hﬁn%%@fytlﬁg 11Mh%@lﬂélr Ae MuUSARLRE ®ive IR@ong influence
M CA protein can be a soluble MCA The kit can

ﬁumchptran@onﬁrtlnfs eeral-dtlmbn@t foany kupartibiler, né\@étnevee)tmdrecogmze
Sit] ve c ard_pr tei d/ o tection
PaSaYSoroRRY! Dl RSB Raivc FRENY oy immune
taait i - M CA anti body. The kit can further conprise a
referably a M CA protein

sol uble M C protein,

Sol ubPeseuceat é@lnblﬁéﬂpgrfdwcléwvnyNKel@prﬂahganéwu@bfswrﬁssed at

f Redhit 1%%{ %gtﬁ l?tlly L‘I¥I a% A 191? l?@éﬁrgosi'ﬁe?ged to higher
ceI Sutih*as yeast,

ron1SU| acteri a,

Bl’ﬁbiyalm@lhn&mﬂn IrﬂS&@ﬁterQﬁ Wit feﬂfﬂlzﬁﬁ@ﬁ (INIFE)(Bsz et al., 2002; Warner et
purification, g such as H%g H s tag can be

#3094 &n‘ieﬁctl%b%%@?lh@la?@%ﬁh@ imeyypeeleby piceenigre AK ERypn uNK
I
B SRR AR APCinRREdy HEpBBRI Shoo e TRAR) DADL, 20p4: Parham,
P ; 8Yu at ¢/.,2003). (p addi€d@)uNK kelldics o sngi@zeafc fabuocsfandscytokmes
inc orated herein by refere The ki an rther
PG b Gt g SiseReEor otikgnar ) AT fpulim o al. 2003
Hﬁﬁﬂa M Lot i BeAYBA AR RE ki 2884 0N HBE- I{Ihg fﬂ'R)Q} r e IOI ate

wells. Finally, the kit can conprise any suitab
i mundbiet®es ithinvestgenteduerd thal wrdysfuﬁheorpoéslﬁlit cells should thus
I nvent

ention aL% concgn& ; kﬁﬁut %u aQ:the use of the

IEPEESF o TAE BroBabi T ‘3 BP0 APS PESPETPT zat i on

(1 VF) FiirtkibHgl8mpEERINS of MRl cxptadtibR o f kRIICWEess-inducible MHC class 1
m scarriage, intra-uterine growh retardati on and
mleg@ctn@&p@gleg has been widely explored in oncology (Carbone et al., 2005; Groh et
al., 2005; Groh et al., 1998) and auto-immunity (Hue ef al., 2004; Meresse et al., 2004).
Stress induced NKG2D ligands expression on allogeneic or autologous cells has been
shown to target NK cell cytotoxicity and cytokine/chemokine production (Andre ef al.,
2004; Lanier, 2005; Meresse et al., 2004; Raulet et al., 2003; Sutherland et al., 2002).
Dual activatory and stimulatory mechanisms have been associated to engagement of
soluble MIC by the NKG2D receptor. Indeed, the release of a soluble form of MIC
(sMIC) in the serum of some cancer patients has been shown to induce internalisation of
the stimulatory NKG2D receptor in effector NK and T lymphocytes, thus impairing

both innate and adaptive anti-tumour immune responses and an escape mechanism
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Preferably, the anti-M CA antibody is a nonocl onal
anti body, preferably selected fromthe group

w@eonsistidhg of SR99, SR 04 and SR 16. I n a pedT/ER20&050304

enbodi nent, the kit further conpﬁl ses a soluble MCA
pr ot ei n. The present invention also concerns the use
fafVoarilkg' tunawe gravthdGrah ¢hd., RO@S kit er ak QO0d prSutbdown regulation of

ﬁg 'bE?mﬁé}cq%% @?ﬁe&sg@@bﬁﬁfgﬂ @2@%@@1@&%%@6@@ ag gp. immune

QLA ThQAGisRCTRR Rlay SBGHABLRARID rHahhl an{u‘% Jrespenses during
sel ecting the senen or spermatozoid suitable P

pregnaiey éViahicna Nilssonpr oba®i06).t y of nal e i nf ertl I ity in
bj.ect, f i i ¢ lity, f
2o octiprigsin W el STHG Tust FoblctanaiBhyies pay never been

Mivkdtate@r ithi 24rd9 r‘to % rddﬂ@ﬂlcﬁf‘ Fatr®@NForf e Fiekenirhé,yihBYinventors

a subj ect having a hi l'ication risk during

Wé@jtgawélwhqthﬁr psamm eMlgA b élz‘lde@@éclé rwmmrethtab fail to become
n

N .

associ at ed or not with pr eecl arrpS| a, HELLP syndr one,
gr avi Materddleand Methods avi di ¢ nephr opat hy or
intra-uterine foetal death, for determning the
sever ity of | anpsi a, for differentiating vascul ar
from € %&F[gﬁ’ ?"ﬁtra uterine growh retardat|on
and for determn t he probahil it
| n fer hef p{esent PIOSHCs 1vee gtulaﬁavppr{agecp %%b[b loé/al ethlcs committee, was

pérsqrare onlarboﬁﬁd‘chtlﬁélhe'ﬂes of GfFbrkide dpadieﬁgam) ﬁfdeﬂﬁent an IVF or ICSI at
anti phospho |ipid antibody syn APS). The present

fheveserorf Assived Baprodnaiivg Medicingr La ?Mg)nsﬁp%‘lab in Marseilles
b

e T T

SR _rébﬁultelarfef dﬁﬁbﬂuyly aftb1€g1|’(zb1h COIRDL. I(Bﬁﬁcal wiali @nibhs Meféﬁunexplamed

g&t I1 (3 Ipﬁie Igar : Igg@qaz Eacfsqerng%g%ggﬁ tggl wpgffeﬁ inc udedrhad a history of
| di

E!ietgfozugﬁgé}fn?gcga@*ldsﬁﬁ% lésnwﬂe RIoBE&Ed ﬁgrn%m& folfdMar eﬁhtla& of the

e for sa dWI ch ELI SA assay. The pres
CYN’@ précodinguitheAll coaicatsnectied wsgnolar tshingildtion fegimen. Ovarian

q?‘iq?}ﬁ%g [{%‘fﬁ%&g@ btp{gl?s gr %ﬁscé}%\l g%@% E@orbafl ri%(l_ﬂ,eSerono Pharma,

Pr@ﬁsh Pekencan @w@%%@fo@mmpmﬁ&ntpah@vmﬁdeg Rta8@ al@r pituitary down
conbi ned with the asSayi ng of ot her ers known in

ragulatipn WIthh@nrd:loaﬁ@msh@mmg cﬁonsrévte rpaﬂultmrd@e@@t@ahorswaﬁ confirmed
g%g & Se tlgsrerr%agJ £ ees%aalo"il%elglwt élO /(1)1%1 a&HStlt?%ns(élemd exarmnatlon to exclude

r Rer$“Can Be sef
sm&hst:ysm Candf colifAnfedamnd andpn@@edli chidkheke roslosw (tllfanaSmm Human
endoglin, PIGF and sFLTI. In order to assay these

chorionic gonadotrophin 10000 Ul (HCG) was administered when at least three follicles
exceeded 16mm in diameter. Oocyte recovery was performed by transvaginal
ultrasound guidance and general anesthesia 32-34 hours after HCG administration.
Luteal phase was supported with natural progesterone from the day of embryo transfer.
The embryo transfer was performed on the 2nd or 3w day post-oocyte collection. A single
serum HCG measurement was performed 15 days after embryo transfer. A clinical
pregnancy was defined when an intra uterine gestational sac with fetal heartbeat was

detected by transvaginal ultrasonography.
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addi ti onal markers, the kit can conprise one or

several additional elenents selected fromthe group
wa@onsistivhg of an anti body, priners, and probeBCT/EP2008/050304

specific of one or nore additioE$I mar kers such as a

HLA- G endoglin, PIGF and/or sFLTlI antibody, a set of

pri mecCsllapecodcyres oferacultiedEinca faar-avelmaddidigh With6® L of culture

endoglin, PI.G-F or sFLTI, and/or a probe specific_ of

a
mgdiva dded iwithessawaisHbptinitasapl @neigkach, wl egtgpedsfrpmone to four
e . t s e
FASAE T PSRF ST S0 L A0 o ABPEf G Ls it vas
ebgeered nisnt &l afse dhdeorinatiohiwmkdesioinvdrtte mi@gstoge dnd gertilization rate

illustrativ nd not limting t scope. of the present
Wﬁ%_@%ﬂlaﬁd- BB Yes HeB RemiedTcr ng er & lasc}ﬂtmdh@aﬁtﬁg)? cleavage
Ahl 1a6lcERd At EPLs fBid BB 0 tw@P RIhb St fo? NEansick ehd l@rntb%s were

present specification and in the exanples, and fully
gnded powadieg t¢ tier simbdyofr Bistomeans enixhephmesnEx@frpgreciitation. The

serum | evel s of soluble M C are predicti rker f 0
ERRO oot dFGr L TEECRGM B0 o ripPDgndeg (20-50%
frafhawhiieh) dradd 4 SRk ddrhdnZalohpn. Uterine NK (uNK) are

the predom nant |ynphoid cell population found at the
enbryo i nplantation site and progressively disappear

af t er ERSH-@gest eftspbikle Miadavelsinm{g®amechani sns

operating in the nother are th t.hought have a
p ._r: 0 SXPrassion, - And .P..‘ atien, g S0 u% g | MICA molecules :

o) - OPY]
Cl 2 O Cl

ResIiSinadt o RBId Mo |NKs HEGERLA SrepHEPLLE l4@&ribed in Hue et al,
pat ernal / trophobl ast |igands, which prevent foetal

2003k 1DA0) t the divalibewm alf wihminis eceymtrraed h@emdenetrafce.

sol ub).e HLA- a. NK. i nhi hi.t | i gand usual I,
oaor oLt B ORER Sl PRORINEA iR B0t have been
BMBBEARLANCSoribRASINDERE GOKIr €108b eG. I®1], OIET diSeTHSYS of which is

I mpl antation rates after in vitro fertilization (IVF)
[romperated heggin byxeGrncgpar ner et al ., 2004). Interaction

bet vver @Qte%é%egfn éo!l l;lgbl(llg_l Iil ¥|[ﬁré 'bpgmﬁﬁg%fl :of”ou lci'etgctrs%?uel‘f}fet g)fl%tA( i(nl 51)6 serum,
on u - | uences Teproductive

ML ClifBreaH dayi-MIC anAbs20Q4& Rad hiama 28KvicAUEEISAAl High-binding
2004). In addition, UNK cell s secrete angi ogenic

PRl¥ttBIcEC RIdesBIRFT Sdemirdtdie) grare cagiehMttht the sarfige SR Ab (5

BLARSRLBSL o0 (AP o 2O A o s s 05
200dn 200616 etetd-Ui adglitidd002)00 pul of 5% BSA for 1 h at 22°C, and washed in
PBS-0.05% Tween 20. The standard (serial dilutions of soluble rMICA from 100 pg/ml
to 0.1 ng/ml in PBS-0.05% Tween 20) and the serum samples (100 ul per well) were
then added for 2 h at room temperature. After five washes, the biotinylated SR104
detection Ab (150 ng/ml in PBS, 100 ul per well) was added for 1 h at room
temperature. Plates were washed and incubated for 20 min at room temperature with
streptavidin- conjugated HRP (1/30,000; Amersham Pharmacia Biotech), washed, and
reacted with tetramethylbenzidine substrate (Sigma-Aldrich) for 15 min at 37°C.
Reaction was stopped with 0.5 M H,SO4 (50 ul per well). The absorbance was
measured at 450 nm. The detection threshold of recombinant soluble MICA protein was

0.1 ng/ml.
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Therefore, the inventors deduced that any dysfunction
of uNK cells should thus represent a drawback to

waeemsesahul i npl antation and pregnancy. Funct i BETEEP2008/050304

i mplications of the expression sMC

stress-inducible MHC class | related nol ecul es has

been S$iadetop! expysar ed i n oncol ogy (Carbone et al.

2005; G oh et al., 2005; Goh et al., 1998) and

aut o- Prfifruencey betiesn etroggls. wer @94tuatvd rfes stetigstcahpignificance by one-

§Y CDuRTr: SRty bRSEel B MR i 3R3, AheBfing on whether

tRr ged wilk ﬁ@ln{augydlgh@meal IR GTELi Gyatpﬁkam LSRG ane version 4.0b.
Er oduction (Andre et al. , 2004; Lanier, 2005; Meresse

hi-8quare 20plysisRaisetuset tal compaE3 sMiGt Hisbensirsetbeyeen  various

BEORhuRiabuRE ALK AR 3 S TSR, B 1016w

M@B&@ @At @nceltrutior dut-bifepaielseaslethodr @nﬁﬁhﬂﬁb}&ci‘fmltm Cut-off
of M n the serum of sonme cancer patjents has

@t‘rﬁn@?f{)gﬁthﬁbuw&e Cae NP AN SafS BN QS (e igmhative p valucs
%fe’EﬁJ[QsIQGUS NKGD receptor in effector NK and T

ocytes, thus inpairing both innate and adaptive

anti-tunDur i mmune responses and an escape
mechaRessifsavouri ng tumour growth (Groh et ah, 2002; Wi
et ah, 2004) Such dovvn regul ati on of NKG&D by

pl aceplt %zl r s?\/[}CV Se’f‘ﬁmnl veZsaSargl 0 c?ecenZelmz{ehg\fomr% thézémperzence

suggest®§” a¢"an s¢ape “HEEHANT™
IiRguhatién fmlues dfedr IVATUNe responses during pregnancy

(M ncheva-Ni | sson et al, 2006). However, sMC
st r esOfitind e0 pherididhatideds 38 oxpéradneed smdcessiitlesmbrgs implantation
ver, i nvesti.gated wi.th regards to r.eproduc
?@nge SR igh 44 ORGYAL PIERENEIRY GRYCRIEN L0 4 Via |Fhby at tem
hiy §§ﬁ1‘s%ﬁ%¥ V&@ﬁljﬂ&f A& URSM Chnsanh o ergyd 9&%@@6)&1{)&1‘1&0%

wonen t hat become pregnant or to give birth
mischabie ab&SgA am eathnts ati% g4, therpatibnts at 6 SA grid\Re patient at 7 SA.

%%er g?‘,ltr %R/O?SQ%{?&?E%F) g%ég‘ct?ﬁsef gellfvbtggﬁogi{a%?@r Bf gesnee?itc losses.

PR L LRGactwadich erd einikdien imTsaesecut i ve series of
infertile patients who underwent an |IVF or ICSI at the

Cent epergm MK} stap ncreprd bt using aveandpiigheELISA as described (Hue e

%%Q IS%?S g?lf‘rrtzg a/lo?f#o Iﬁ?ﬁ@pﬁ@%%& 1?1% fl(fl-al %r#l' %E%ct%gl%%MIH serum levels

t ober ertie wonen

aaci-das 28 nf/adl, loWer—upper I5e%rindes e FOOT-19 Bing/mbhudy aft er
gi ven_consent. d.inical indications were unexpl ai ned

Despite the fact that parameters associated to IVF outcome where normalized in
these groups (Table 1), mean sMIC levels in positive patients significantly differed in
women that had successful embryo implantation (median=2.5, 25-75% percentile
ranges: 1.5-9.7) as compared to the implantation failure group (12.0, 3-24.2, p<0.021).
The inventors thus further investigated whether sMIC levels values may help prediction
of implantation failure in sSMIC positive women. They thus defined a 2.45 ng/ml cut-off
value allowing risk evaluation by ROC analysis (sensitivity 82, specificity 50%).
SMIC> to 2.45 were associated to implantation failure (odds ratio: 4.6, 95% CI 1.08-
19.79, p=0.031). sMIC serum levels > 27.7 ng/ml were always associated with lack of

embryo implantation after IVF (Fig. 1).



infertility, male infertility and tubal factor. None
of the wonen included had a history of previous
w@emgnstiey. Pl asna sanpl es were col |l ected duri PQI/EPm®08/050304
follicular phase of the cycle ppeceding IVF. Al
patients received a simlar stinulation reginen.

Ovar i Zublstli:raRaxtitewistivn 9f pex K70 infutile ywontdnvgcriged ib i investldy

ESH ((‘-nnal l:(r\ Serono Pharma. Paris. France :
pregnancy | P- value
Puregon(r), Organon Frande "B’ & Aﬁgﬁ?ffx At ﬂ“ﬂi%ﬁommby
after pituitary down regul at k@eW th Girh agoni st
anal ogNunBanfrh@tte pituitarly de§9n5| tl zat [n wa 30 NA
confl“ﬁﬁﬂmﬂ¥iﬁ--u ow pl asnB0Be: Idi A5 own 35 0.88
Tblfacm_} o) ~ +,29.5 PR I B2 ns
Xo)uintepy examnatignt Q. de—O%I Hancyst,and s
cont i rma&pmm(o,andorret rial| thi ®EKNEss| bel 6w t han b4 ns
Furréen ofditioilitygyeire nganadot r ophipE+20000 U4 3(HCE) Wwas 4.64+3.58 0.67
adPs Sl HNmepnt st | east t/AFEE foll | i BPe$S exceel®y2ss 0.93
168 L eyl QU mepn * s v o r o ARG 440, oy AdsTLA6 0.84
YT Gonadotrophin (U oeyr e "2’,170576'25 "“TT{:" 2858318 TEY 22994678.2 0.63
T TS Vi@l nld@ihm Ghind) T A@SOUNTU QUT GEYIGe; af geioed 4l 10.86+1.86 0.69
anepihes vfarindBtd dayyour s af(t en2.Bid@ adm ni.gtirsat i on. 11.74+2.37 0.52
Lut pEﬁFradwhWBmI\i@}:daﬁlmnnr ted YWPEPYAatlur ;3268ﬂri39rhnpcf dP 13 8.4 0.65
gumber ofie ocytes sollected (meaned sq) t rlansteril The SPBPE Ty b o L4449 0.61
C O trerfilization rate (%)~ o 0 © “"7‘7;2§£1,6.9z""’ 72565237 62 HaRgEf o ns
NumbYP enlBELS a%lzlm%%rmhsférl(l{i‘emﬁkq) OT 43t 8 70ay| POSb399CYL e 7.13:3.53 0.75
col Ieaior @AryosAastcd@l € Ser um BHeoreasur eneniz was 2.0£0 0.25
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performed 15 days after enbryo transfer. A clinical
pregnancy was defined when an intra uterine
gestational sac with fetal heartbeat was detected by

transygy gi‘ E‘é)rbm”l%&é sﬁ%ﬁz‘&ﬁr&%‘é’e s @bl 991?119 2@0’4 ﬁ{by"}? 't&m after IVF

cultured in a mult1-dish w

cul t upea RGSHIE PHARY iMipldtRBhUA ISP & ﬁl%lﬁoﬁuﬁf@tlh@lnﬁﬂfspectlvely

Each well contained fromone to four oocytes. |V
hssredt whéthérgumeronsesl MEd Idvols ¢andd piadat iIVH. owGouyet es blrth of a live

b e SR R RRRT S G Sl (B by By SPerienced a

ﬂ@@aﬁﬁg@ ditat B&E add b0 yo% BB @ eXabldiebyaiien psive sofidlk serum
in culture, the rate of cleavage was assessed and u

MACr wiliges exbberyeds boferce! \dh asentous to Poars@e‘icantﬁh @Wﬂyg% group of
: bl )

eI A S g ol DT 5L B3 TBRS: b i

gfadecel tof mdehagh@ rmpémengécadxﬁscﬁn(ia’gzoaﬁ implaadeor failure after TVF

20-50% f ragnent ati on), (>509% r agnent at i nL.
gdipn=dd pgymb mzaxs d- e @/mé\)?ég sl)' Rhgnxears thus further evaluated

ﬁ%%{de%rft th%?(ﬁlr Rggﬁ‘érﬁl&ncgﬁ{f&g g):fu IB{H'GGI%F &&e@{fug | glkspin%y instead

hﬁvrmsbmrﬂmgqoroepanpldntaﬁordeﬁadunebeldsmgl tHoesate adut-off of 2.45 ng/ml
(sensitivity=82% and specificity = 75%), the chances to have a viable baby were higher
when predicted by sMIC serum levels prior IVF that are lower than the 2.45 ng/ml
threshold (odds ratio=13.8, CI 95%=2.03-118, p= 0.002). Highest values of sMIC

observed in women achieving ongoing pregnancies were 6ng/ml (Fig.1).

High Values of sMIC are associated to miscarriage after implantation success

Although the frequency of sMIC positive women did not significantly differ in
relation with implantation success (36% in the implantation success versus 38% in
implantation failure group), when implantation was successful (38 cases), frequencies

of sMIC positive were higher in the group of women experimenting miscarriage (75%)



10

15

20

25

30

2003 (p. 1910), the disclosure of which is
i ncorporated herein by reference. Production of

wapios841GA mAbs : Anti-M CA nonocl onal anti bodP@FEPINE050304

been produced as described in Hyge et al, 2003 (p.
1910), the disclosure of which i's incorporated herein
tiyin rief thate ndté. sulaettseﬂﬂl itﬂm pfcgnahaidy € 6%, G Y03RL F&Aher more, when

g&fé ?&t Sgl ub w@% a rh%og?\g]gwﬂ\% %V\ﬁw%u;%grhlg%er in the group that

&&ﬁeﬁ’deﬁ%ﬁgarﬁgéé’ sh' B (RE&LES). 1, Gafl A8k, observed = 2.5-24 ng/ml)
Silgma- Al drich) Wwere coated with t'he capture SR99 Ab (5

thghmh tha gBS, sut@Bsfinlly @eluleweg Ip)reg‘n@nCﬂ gmédiat=24IC, minashsdranges 1-

él i t %IF’WT%% tﬁ]? SB‘F'{th %Wﬁﬁlﬁ ﬁ}o Dés%(lo lglﬁsdam\ége could be

ﬁ@ﬁfé%@l frdin BRPCQeRPYITYE eWhﬂ@ higheesMi@ E‘é}ﬁﬁﬁie(f&@%i&l not associated
dilutions of soluble rMCA from 100 to 0.1 ng/m

tmoansem:eocsﬁ)/mWIﬁgQ@) thgrigtal pep&eti ngawgl@é Woro@ i absence of

A
MIC 12&@6 agoethted mlﬁiaﬁlscél@l@gﬂbcqﬁﬁﬁngl\@iridg Iwagnaadyzl ebitafred after IVF.
h at roomtenperature. Plates were washed and

Indeetbarig § evt-off vatug ofsMIGorarvnsElaput-& ngmh(sensitivity 83% and
%%e%ﬁmtgvﬁd/ sl\/ﬁ@%dﬁ%?%hﬁ%lsé#&% L QRY: sdAE?sgﬁllp @blantation when

ar ma ' ot ech acted wt
tcﬁhpaamétmtyhh@r@ndmaye(()zidbsattroaiﬁ OSi 0o, AbUr Cchy4{ 103).180 birth at

mnat 7 |on S ed H SO (50
3 ahirsd Vaseo aneb RaahEe e lekdls r g 420 oon

The det ection threshold of reconbi nant sol uble M CA
pr ot epiycfor?- 1 ng/ M . Statistical analysis D fferences
bet ween groups were evaluated for statistical

si gni Th@ aﬂ@;ﬁaﬁlymg gy WelbclANGUE, isfluededst emblyd e®pladtation remains
- Wiitney rank sumtest,  dependi nlg on whet her the
Yt

a%&l%arvwér%ﬂlﬁmliﬁ Riassfﬂr PesERtid rolagt ¢RIt ReceEP hpRMarfation, as they
ﬁe@é@ﬁ@ﬁtﬁﬁé h%Bﬁuﬁ’a%WP %ersc&lntlﬁ H%%t(ﬁﬁﬁé/&%ﬁﬁ)k%?anglogemc

to conpare s uenC|es n vari ous
facthe peodlenion ghd mm)pholﬁet:mloddﬁn@ peargtmrer ah aﬁ@ﬁﬂ) esMHET iicone of the

BUREBHE a3 Bnfo8URE aF S0Be Y RCRRGFHaPY Widsly eipressed on K and
CENSH 181 SEGRADIE i, SHuhn SyLAnd s Tecmrs b
SKgil ligatds vangngwahioke so lukle M Kgtis @aso-s@mGhtory 51gnal for NK-mediated
cytotoxic activity, proliferation and cytokine production (Andre et al., 2004; Bryceson
et al., 2006; Raulet er al., 2003; Sutherland et al. , 2002; Upshaw et al., 2006).
Alternatively, sSMIC-induced internalisation of its NKG2D receptor has been described
as a mechanism down regulating anti tumoral NK cell activity (Wu et al., 2004). Down
regulation of NKG2D by placental-derived soluble MIC has recently been suggested as
an immune escape mechanism favouring foetal survival (Mincheva-Nilsson et al.,
2006). Thus, modulation of the uNK-cell cytokine repertoire or lytic activity, resulting
from interaction between the NKG2D receptor and its ligands, may affect the
implantation environment and be detrimental to successful pregnancy after IVF.

The main finding of the inventors is thus that the stress inducible
immunostimulatory MHC class I Chain- Related molecule, is prevalent before IVF in

women that will experience implantation and pregnancy failure. Serum levels of sSMIC
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Results H gher sMC serum | evels are found in
infertile wonen that experience inplantationfailure

w@bdoens4ivdq O the 170 patients included, 38 exper/ERWWOa0304

successful enbryo inplantation £9 Ilomnng | VF, anong
whi ch 30 ongoi ng pregnanci es gave birth to a viable
pabter ﬂtant?e«ﬂimg/imd &e Iprahcamelcﬁfgmgha’mmptanenhoaﬁhﬂme rates matrix, and

uccessf ul nt Thr ee atl ents experjenced
ek sMiIES Sgagngp & Aol R MIEdop ‘g gVolipE prognancy while
Ratisent sg q{g/rﬁl %r@ngw‘a2§ 82@%&'1&@5& With TVPAfaiRRL heLR®more, after

reports (realised for | osses) were not in
fraplauntntigf is gemssafcl Wosseghat Paai IC Bvelhar b2 hemilsire atshigh risks of

SAEHTETRG, GTCaliier chEL TUR aLstdin i (PGATEY “fpus -related

2Rbhisnyl ﬁiaymafgo%ntﬁ%e% AdbhRAt SMUNGR6ERI Rk MR fhatkerum of
detectable sM C serum |l evels (mean = 15.28 ng/n,

wowmesn they et 195 aghipemspssessiul (pregnglg:ygaf@ TWF)failyme g‘g{iﬂ@l@ unravelled.
\Aﬂee rel@a% o% R{?}Iicz g@%{ﬁ% errﬁbrgl’? &CM% %%%1{) ?snlng elBLflta%) gg r&ported to

nor na I nthese dgroups

{n@umes dleava@si tlyvempatlbg@otesnast griwfaldiantd Yezdl fnf er e&ba)n Altered
wonen that had successful enbryo inplantatijon

vEdpaieionase agvityshygs hepi EROTP Y Mg@%ﬂen@ witlgregyirrgat implantation

t
%ﬂg@gﬁgba{hgraogzegl n%eﬂl ﬁ%ﬂgge? ol?lgés::tlgglt?o urt eﬁl%gha%sms generating
salvids MIgaireldhavirepdve of SMICoh emeluse Vialctioss aayciimed pvith implantation
redi ction of |nplant on failure i.n sM C posi
lrohesror Wﬁ%%ﬁnfﬁiégag?' ﬁ@%arg npwyehalgngine s feXQE% Jhe fact that
AUEW N0 binddik &V ) hﬂlf‘alm{mﬁgﬁe %ﬁ‘@de){s%h Sas(BRYutddvh &’o authors
82, specificity 50% . to 2.45 were associated to

o hhisaatadyt m@nhécadli;e@sea(ﬂwd@szl r &(1046; wihterg highsopreyalanco®f infertility is

19. 79 =0. > 27.7

P BB o5 ot SN E R b e sifnafits B FERr auto or
@l dredctivybotefig of e nhathketoleject@harsed| @hdbsfd. cs of the

170 infertile wonen recruited in the study sMC serum

| evel Altpgathirc eensideaing dgh ecanayac and ipatshelogisehimplipptions of IVF,

h%!’ ?ﬂuﬁgtlﬁ rtRé \ﬁ%stl {3 I%@ ({el Ql{éyﬁ%ntgrtﬁgf gérlcl gﬁpﬁ nc}u%%lﬁf?&tlgn may be

nven ors f rospectively assa

whstda&rd aNg hoad qriraMiés Witk eﬂpph@@ﬂdhﬂ 1rpﬂ&d1hcﬁ1t—1nkféﬁve evaluation and
outcone as birth of _a. live baby. Indeed after

PHFBICHAE &1 TOh OfiE8ME  Beudes Al IPTOEBS oA 2 MBIARYAS of this biomarker
XAk @?%Eﬁﬁtyb ag]yt%c% agégﬁ‘ it ﬁl@[fatllo}{ Q\%n:f’e(?l | rctoﬁdltlomng

to a sitive, e serum
treatment. These features should thus improve counselhng or management of IVF

associated-risks and thus provide consequent benefits for infertile women health care.

Example 2 : Soluble MIC is found at higher frequencies in plasma of
women Vascular pregnancy diseases.

Pregnancy creates a unique situation in which extensive angiogenesis and
establishment of maternal immune tolerance allow successful fetal and placental
development. Cross talk between trophoblast fetal cells and maternal immune cells
regulate early pregnancy placental development, vasculogenesis and immune tolerance
of the fetus. Inadequate placentation leads to vascular pregnancy diseases (VPD) that

include preeclampsia (PE), intrauterine growth retardation (IUGR) and recurrent
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M C val ues observed before I VF were found to be
significantly lower in the group of wonen that gave

weooslsadi er | VF (nedian= 2 ng/nm, mn.- max. PEIERRNS/050304

| -6ng/m) in reference to wonmen,yho experienced

m scarriage or inplantation failure after I|IVF

predinan=los$, ndidl representrax leaﬁlnjg 94usn gbfﬂfetoﬁlag:rnal) moﬂthélty and
i nventors thus further eval ed t he. val ae of .

mat@hwa regelapYie L HRCEL1Z6¢ D3 ARG DAY é’é%tEIPHTla fter 20 weeks
%@ﬁm bogheadcoft MBaadsT h@gﬁd%tahﬁ'iﬁkaﬁﬁﬁt inQfquate placental
iTure. Using the sane cut-off 2.
{&enlgiizdtipnt (ymsmqﬂ dpsgiemery c¢mgdehng)5%ay lt:etdetocm:m;les pregnancy
ave,a. vi ab

gher, redi ct A

élr%)?aéess e Pré’\%‘i’sés 6?‘%8 S ﬁ%feftehéi‘fld aPV@Cﬁnéa&e IO 1st r?é” the only
HefRchOo 'ﬂlanta?é &SBR! Hed PRSI Ald RZjdBindra fdrindEwih03stliction.
18, p= 0.002 H ghest val ues of sM C observed in
woren achi evi ng ongoi ng pregnanci es were 6ng/ m
(Fig. iz);am"'le Val ues of sM C are associated to
m scarrl aB after inplantation success Although the
frequency of sM C positive woren did not significantly
di f f eMaiterialelaadiMetheds h i npl ant ati on success (36%in
the i nplantati on success versus 38% in inplantation
failu eb?r oup), when inplantation was successful (38
cases§ uoj Sequenm es of sMC positive were higher in
-t o hier MIECRERRERRRE RS P Ay ab (Gub JH Blrenced
Gaseal)ar pﬂégﬁéﬂ&? Idi SRS .(VWDE Fhap ﬁfelddle\&@scuﬂ@dh@éht@Me%rﬁQﬂUﬂé’tardatlon

| evel s prior I'VF were shown to be hlgﬂaer in the gro

tHFAR e Rprac|aamsiad(FR) s e iHfaguteriag feqtal) daathy g HiDinam! c;omlgared to a
Dol gpc%ﬁgﬂqgﬁ efgom A-workéh Reh 'Hogmﬁlgﬁggig p&r%&g%@é"ﬁg&ched for

succe i eving pregnancy
pmgga&&ylemﬂmga’amw wideks). nventors thus further eval uated

whet her the risk of mscarriage could be predicted
fromsMC serum |l evels. Wile higher sMC serum | evels

were ppi,associ ated to occurrence of mscarriage in

the total popul ation of pregnant wonen in absence of

| VF, Phevasnebmtdoass: diesiblit stvoial bload praskhign gtaarpﬁrahmléiﬂi mom Hg, and

ft I VF,. hi Qci ated .
RO BRR ettt il e M adRciRed SR0T hRbiGhuria (more
ahah 800 IR %nﬁlleﬂqltlolﬁs 5A@rPmaetmaPtém }@éaﬁenmss@&{ht@d $@MUREreased
| evels > 3.2 ng/m guensntlwty 83% and specificity

r?lsl%of adiocsec @utcgmsr bothrrimntlarr padyefetud t weres uenpeisds phrticularly

as c1a rl]otng{gﬁtg riﬂﬁgﬁ% S (f]glgg/o?% %er:?ﬂ yS].?OE?%n %%8%[ %era?nzymes, and

LE Hﬁb‘%}ﬂat@b&? (W%ﬁlst&ﬁﬁét MO D80 ) had ofiMirta ther luads|te v&las fatlure.
ong/ mV'asculaur TUGR was defined as ultrasonographic measurement <2.5™ percentile
for gestational age associated with at least one biological or sonographical marker of
“placental insufficiency” as abnormal uterine, or umbilical artery Doppler (Chien et al.,
2000), or elevated plasma fibronectin level (Ostlund et al., 2001). Exclusion criteria of
vascular IUGR group were the presence of congenital malformations or chromosomal
abnormalities in the fetus, recent cytomegalovirus or toxoplasma infection, trauma,

drugs or alcohol abuse during pregnancy and fetus constitutionally small for gestational

age.



Di scussi on The nechani snms by which sM C influences
enbryo inplantation remains unclear. Natural killer

wa@edosssqbay an essential role at early stages BPET/EP2008/050304

i npl antation, as they represent,the predonm nant inmmune
partners controlling cytokine/cﬁennkine/angiogenic

f act ofUKID cdusclefiord by dlittasoyphiobastinativdeds| a vigiblcSatugentheet cardiac
al, .2006). sMC is one.of the.n rous |igands for the .
ity t%d%@i@ H geaiption ,Wl{h EP&%;E%‘%B%%@&@BH IRECTEH Pocurring
8 angde gfbwhh kambeGyt es. The engagenment of activating
NK&D recCeptors by NK&D |igands, anong whi ch sol ubl e

MC, is a co-stinmulatory signal for NK-nediated

cyt Ot@)éi“g activity, proliferation and cytoki ne

produbfSBY (Andre et al, 2004: Bryceson et al, 2006;

Raul et et al, 2003; Sutherland et al. , 2002; Upshaw

et al 006) .. Al ternatively, sMC induced . .

"t or RTF 9t FSAUGRI R sTiebEs Fikc ¥ PofroBarage digher than in a torm
Aashed Befragraypmechani sm down regul ating anti tunoral

NK cell activity (Wi et al, 2004). Down regul ati on of

NK&2D b} wéraaePreghandies i Jed sol ubl gaddufar fr@gnaneg Pisédsys

been sufpgested N an | njune &fDape cha®RSM T avlEIr | Ng IUFD

fwetal purvival5y M ncheva-Ni | 4son ef| al ,132006). Thus, 17
Midichd at | on of the uNK-cdl | cyt®okinelrepeftoire ol 8
HhMWCGrc aptivity. 1.9esulting frafBi nteflact3én bet wséf the 471

MsD receptor gand its l|i gangsgyy may |laf feed the 1525 895

stigtaant pti on enyo ronnent| and 3g det ffi mrensal to 521 5.99

velksgessy Ul pregnancy attler [\ss Thelmal §.41 1 ndi ng. 39T 0.35

vbheurhnventors i 9 thus that tbheostreds izzduci bl e32.69 50.00
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I nmunost i nul atory MAC class | Chal n- Related nolecul e,

' t . bef I VE i t will g .
ol e 205 Bh IR 2y Y § A T hien GORTE BIIES positive
Sl fTel SRl Grhert WA védschiur Pedoithn 3 Bsdakdi ctive of hi gher

impl antation failure rates matrix, and that sMC serum

| evel s > 6ng/mM never resulted in termevol uting

pregnanc hle levels > 28 ng/m were al ways
assomﬁ’a‘\ %‘8%'1 h I'VF failure. Furthernore, after

i mpl antation is successful, wonen that bear sMC

| evel Mater3alg and/Méthade at hi gh ri sks of experinenting
m scarriage after I'VF. The origin and infertility

st at ug@r el at ed nechani snms that may contribute to
enhant®¥°@M C protein levels in the serum of wonen

t hat

BN T N A SR LN S
they caidcRIvefa MG &X PEesEi0040006)s have been

' eporéle%aiieonts presented vascular pregnancy diseases (VPD) that were further
subdivided in 3 groups: 40 patients with PE, 23 patients with vascular ITUGR, 18
patients with intrauterine fetal death (IUFD). PE, IUGR, IUFD was defined as described
above in the example 2a.

25 patients presented isolated non-vascular IUGR, related to chromosomal fetal
aneuploidy in 4 cases, fetal polymalformative syndrome in § cases, toxic or infectious
origin in 3 cases, and fetus small for gestational age in the 10 remaining cases .Non-
vascular [UGR was diagnosed as ultrasonographic measurement < 2.5th percentile for

gestational age with a normal fibronectin level, uterine and umbilical artery Doppler

velocity.
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i nvol ve cl eavage by netal | oprotei nase (Wal dhauer et
al, 2006). Altered netall oprotei nase activity has been

WO e@ensgdos in | VF patients with recurrent inpl aPntBEPZING/050304

failure (Shibahara et al, 2005), Further investigation
of the nmechani snms generating so?uble M C and the
i npacThotosthd] Group icomassted fotirtSt hanhtby gasganatethon ¢dan for routine

i mpl antation. failur pr.e | oss after |VF are

NS FAGiIGoR aud; fallop dé@ﬁf@éﬁvwﬁtﬁéﬁwﬁ% npHagl peggnency (NP)

bitcéhs. W@rtﬁﬁ@%k&%ﬁaﬁle@wgﬁ Aitdd baLWIBH N aRE QG ev§e%§§ of @8station to

contributed by co-authors of this study in celiac

thatbdsmn ¢Huemet prainan2@04)ith thitenf pahérgherthpfRiv.al ence of

infertility is reported (Meloni et al, 1999), suggests

sM C may be the signature of a higher auto or

al | or paGhL\BIRGHENt T al of the nother to reject the

foetal enbryo. Altogether, considering high econonic

and pBiﬂ@ldo:‘»a@gﬂ@Sawermpolﬂ@éﬁda ain§msf off JrRgnews ©f stagelfar gregnancies

Eilggasg otlegecp f@ékdagldaat %%{Ee(gkt osbs H%tal §>§a{nﬁlﬁa‘[ﬁ’0¥ Ed‘r the <f‘0ntrol group
Gant il cati € ‘consi deraa as & nove

mfﬁehnambhe@atdrﬂmlspﬂegndnb%s MSumpley asicwollestad iad |0c1r19aml/L sodium
predi ction of | VF outcone. Besides its prognosis

9@?@43 %)rﬁ&p@rfugﬁémé sored #i-S0b pesppdirg fo standapbprocedures.

possibility of its dosage prior initiation of wonen

hornonal conditioning treatnent. These features should

t hus CmmunﬂELhMghﬁﬂMRDn@ or nanagenent of I VF

assoc ks and t.hus provide c ue t benefits }
for S&aﬁlﬁ mév&ﬂ%wtﬁ&aﬁ ot sasEg t@ plasmaqysipg @ sandwich
Mz?nieshrfk‘%& Rehnfho 8RRt Ssrs%q H@%%kz%%slbzrheﬁ’érﬁ%HQHﬁE eMRITEID04). The
Vascul ar pregnancy di seases regnancy creates a

detedion @mh@lﬁl a@nrecompinianth saxlle rMIQ@ mn‘mmgan@sls ssteaderd in each
est abl i

S Raep TR I RA e L et Einiatdal St apidercd as

teen trophobl ast fetal cells and maternal imune

cells regul ate early pregnancy pl acental devel opnent,
vascul ogenesi s and i nmune tol erance of the fetus.

| nade guat e pl acentation | eads to vascul ar pregnancy
dlseases PD) that include preeclanpsia (PE),

I Nt r adhalysRey gt potibroel aitl Prisonsdfivdei] GaptiPad 4 Ob GraphPad, San
recurrentpregnancy | oss, which represent a le ng

PiigeeCor IPRICBIRRLRE hamorprEItiS Kadalnaflis trs%t;fo floweh by the Dunn

CRESt AR5t § of b@g@&'ﬁﬁ RV ANALIRY PRE WML Wﬂlt est to compare

rotelnurl a ter s of gestation. Despit
? eopatedantvansc sl thn Wildeios tnaatdicd pahevesi foadiegNEIGED expression and

%mﬁﬂﬁéﬁaﬁﬁgllgé Ig%;%{z Iaeosg]éé (ﬁﬂ rlﬁ,eeté%}:%ge{g;as hea rrnte(eila}{ [range] and
mean ( sd) depending on the distribution. Association between categorical variables
was tested after cross tabulation by the Pearson chi square (and by fisher exact test if
n<5). Correlation was improved by spearman test. A 95% confidence interval (p<0.05)
was considered significant.

Multivariate analyses of parity, gestation, systolic and diastolic blood pressure,
gestational age at sampling, term of delivery and baby weight at birth parameters were
performed to identify independent marker associated to detection of soluble MIC in

plasma.
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YIES;

and LP =

| ow pI atel ets)

(Weinstein et

al
%blsqn-&%ﬁaula TYGRi srinaatd fognprmal Bregwr%f(af@ (9. The main clinical
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ITE&SUF
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|Poa}?11a€?1§/ Doppl er (Chi en
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gestatl ona
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et al., ZUUU),

or elevat ed

P agtIBeyldr DT O

hectin | evel

(Cstlund et al.|, 28Qthal Exg¢l usi on criteriWopkas¢akeu| ar
| UGR group werg the presence gfregnengeni t al p value
mal f or mati ons dr RREWHESHMAl abnormalities IHORhe
fetus, recent dytomegal oviqus GF°¥6Xopl asma infecti pn,
TN @Hb® of §hGes gr al cehol ahuse dgfing pfegnansy and
fetus constitutlionally smalll for gestatjonal age.|UFD
wese (et 'rm:enit%y ul t27%60uind exanB®at6.dn as a WH.bl e ns
fetus without dardiac—actiVi ty after 12lweeks of
g(‘éf‘s“'faélppéw with |fetallBlometry adl®ofldi ng|to £EFA ns
%gly};{d)ng af ter SeVﬁb_%]gr oWt r@[rogl{]oatl . 0[0_3] ns
Body Mass Index
5 23[17-48] 23.1[16.3-37.2] 23[18-37] ns
(kg/cm”)
Systolic Blood
12[10-13] 14[10-22] 12[10-13] | p<0.001*
Pressure (mmHg)
Diastolic Blood
7[5-8.3] 8.7[6-12] 7[5.5-8.5] | p<0.001*
Pressure (mmHg)
Uterine Height (cm) | 32[29-38] 26[15-36] 26[15-36] | p<0.001 §
Term at sampling
31.7[15.3-41] 30[17-41] 30[17-41] ns
(wks gest.)
Term at delivery
40.3[35-42] | 32.3[17-41.1] 32[22-41]  |p<0.001 §
(wks gest.)
Baby weight at birth |  3300[2640-
1330[80-3410] | 1745[400-2500] | p<0.001 §
(2) 4680]
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Results Table 2 : Frequencies observed in the VPD

group were higher than in a term matched control
w@emaps41dor mal Pregnanci es Vascul ar pregnancy BIBEREES050304

NP VPD I'UGR PE I UFD n= 53 49 13,49 17 MC+ n= 1 19 5 6

8 %MC+ 1,9 38,8 38,5 31,6 47,1 Mean 1.0 10.27 6. 39

15. 25C8mParisBhdetviron @rowhsGvas. p]:ﬁfoﬂrnékﬁwﬁh 2dbn padgheldi nKraskal-Wallis

0.35 0.4 { 0.35 Maxi 0. 00 69 50.
@ﬁ%‘@(ﬁd P}ﬁ%}ﬁ [YHePOSt-tog: S|1 Qg mgehay f% ﬁg%}éerﬂéﬁﬂ% ranges]
f ounds i Wb Che RSk %s‘éﬁla% ﬁf&ghﬁﬁcyqﬁsem@%ﬁd BiHch %Ea&p"sul ar
pregnancy di seases. Exanpl e Materials and t'hods
Subj e ps0.861 bowicniy North@lrmeghaocmsmd othdrs @ravpsen wer e
consecutively included in the study conducted over a
two-year period (2004-2006). 8 1 patients presented
vascUulpthe NFegloapConlflor€asds o \Wdher hat lowedMId WhtReR plasma (0.5
subdi vided in 3 groups: 40 patients with PE, 23
paloile rhlwwef hit vazise bGP axotqdu@ait thig ppfaant evassfollpwed for systemic lupus
n | UE P |
%rgéll{eﬁle 1osus, vglg{s gé%al 3)? nancy gfol:l)‘%th on. e%xf a‘[ileusga vsé)an%:nzg%%on-vascular

HaGRe MRl dutasand ediq @Iﬂsﬁfa&dveﬂm(l 6Baﬁ>g7uﬂ)arByl ddﬁ?astj’ aViat etblecules
to chronmosonal fetal aneupl oi cases,

d al
ety el Qleths i aRBRES (12°8) @a@ééf PL) gxqup (afO 0001 in reference
t 1
NPT O g CRe RIS ERFE Mo ARFT prSmppig petients
(rhiéghany @S- Th mganqnmdleaangﬁst 7 asgriagriaphBz.6etsvneMeRD (.18 ng/ml,

6385 L LGN Andvasllar TUGR (1.63 ng/ml, 0.86-5.2, p<0.05) (Table 4).

Table 4: Frequency of sMIC detection and plasma levels in the study population.

Frequency of Comparison of sSMIC | Median sMIC plasma
SMIC positive frequency in levels in positive
plasma reference to control samples (ng/ml)
Number normal pregnancy [25-75 interquartile
(Proportion %) group range]
Normal pregnancies
1 (1.6%) - 0.5
(n=63)
Vascular pregnancy
_ 26 (32%) p<0.0001 2.2[1.15-11.47]
diseases (n=81)
Preeclampsia (n=40) 9 (22.5%) p<0.0008 7.5[1.37-32.69]
Vascular [UGR
9 (39%) p<0.0001 1.63[0.86-5.2]
(n=23)
IUFD (n=18) 8 (44%) p<0.0001 2.18[0.86-7.58]
Non vascular [IUGR
1 (4%) ns 1.63
(n=25)
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gestational age with a normal fbronectin |evel,
uterine and unbilical artery Doppler velocity. The

weowsed10yr oup consi sted of 63 heal thy pregnaneCTBPENg/ 050304

seen for routine gynecol ogic ex? gination and followed
until delivery to confirm normal pregnancy (NP)
out coitke prideamrabf plnegdn aWEQ edenifesen si8grait @Getret perenlabipsia.

and 4 1 weeks of atl n to nmatch t f. nor mal
pr egn4ri4se et thes HheePiERTTGE of SYBB, InPR&EHE! plasma was

£QbLECL kO @lnﬁl:zgogloﬁ%mll §1Ssdfﬂ%g€dpﬁf%hl| B6iker @it dhhPRtePhe the severity

di agnosi s of vascular pregnanci es di seases, or
p& preatlediphiuGReamdingato tarmeatodiagivsisetystalad oedanioliattilerd pressure,

th f 1 tch d
pPisit FRBG o B0 o EBIReIRR BT PS5 gmieyand werine
W&&%}%léﬂ Qé16cify3: v&&%fo@ﬁ%ﬂa‘éﬁs‘&%h&&@ ehar &l 8hby’8Girth weight

accor di to standard procedures. Capture ELISAfor
@ab@ﬁ)s ruwke nyMdifferepesebrtvasr @Mécm@méwﬁ@aé upegative patients for

I | i,nk
gy%ﬁod%o a“gsor %ﬁw So8q }?&QWGC 'ﬁb%}@é{ﬁf y yn ur c A id idy leezﬂu However the

nt ass as previous escm

aldiad Qoskrinuriih ededye Whlﬂﬂreﬂbditefﬁhﬁll thilvfe, rv@(scni@nﬁmtly hlgher in PE
soluble. M CA protein, used as st andard in eac
wRPSR| Wiht sSM O%Jtl'ifhgy I3pmag Hepnp it d e sy wﬂxogh dletectahle sMIC

/ r
%na[ yéePrs%uv{/egvr%éﬁpe or rredpe Qn;ﬁim%% gtah%’efgte %@é{ ?gtg%% l%%% diastolic
Ulobt preéssaphBathtioBamnedi & gemplaf), termpbe delitcryignd hebynwnight at birth
aranmetrj ¢ Kruskal -VWal.lis t f.ol |l owed .by ,t he Dunn
DT Fatiroet LR AR 57 oo aoRiged i TrabiPge of sMIC. In
gﬁgﬂé\% 1367 V%Vx’hﬂlﬂ@ay ah&l §1s P n?a@émﬁrlﬁe@néjﬂ%& 'ifo%pﬁzlf QiHB%lty waveform

coxon ma ched pairs test for” the NKG&
BG(@TB@QIaOHH@mf Rthsho®Du0 et tdbgwrdmarlatduasmlasgawermm tageeflection

d h di d
T pRstal i GRRTh e boR Thanal MRSt RE fup, of PE

ﬁﬁJOQESQr iRg@lre \3B)i aeefeqRficyt FtRderaf eferal @8fplications among PE
tabul ation by the Pearson chi square (and by fisher

patigats messlation ity sMICoplesrna wetsatiomava rirostadicpy Among the 9 PE
t % [ i [ <0. 05)
SRR TRl R RIS AL, (AR SR o
maiifificienc g edhgiaradto @igsifahé 81 idwelinas (LYW V\bﬂm(l’ddetectable plasma
ressure
EMIC (p=0.03). Moreover, frequency of HELLP syndrome tended to be more elevated
in the sMIC positive PE group (2 on 9 patients, 22.2%) when compared to the sMIC

negative PE group (1 on 31 patients, 3.2%, p=0.1).

The presence of sMIC in plasma is associated with vascular IUGR

To address whether the presence of plasma sMIC associates with the vascular
origin of IUGR, the inventors compared sMIC levels in women with vascular and non-
vascular IUGR. Among the 23 patients with vascular IUGR, 9 (39%) had detectable
plasma sMIC, compared to only one out of the 25 (4%) with non-vascular IUGR (OR=
15.43 [1.763-135], p=0.0038). Thus while age, term at sampling, baby birth weight and
term of delivery were not different between the 2 groups, the presence of sMIC in

maternal plasma is significantly associated with vascular [IUGR. Furthermore, positive
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summar | ze act eri
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performsd wi t.h non paranmetric Kruskal -Wallis test
f ol | obsaclpgnsines puRhtysieny disprdeyof paknpwe | @utce thebds amique to

L&*ﬁar? gregfyﬁrgpqﬂﬁfotn ltﬁe a«%l?%%éﬂltaﬁ’ﬁﬁo&%plﬂﬁé gs%gtlﬂﬁg%éélz%ssomated

pregnan sease ers groups
Nahrtaé opereginesof é@[hl’Nb\@ﬂ fveftagnmgatonpsnd thrd)ﬂnbod‘i\Pngurkm& have been

TR TN N Y
PES3) SR rtRS ofOhloR MRSk fnAfia SV S EThEd k&%?ea%&/ﬁméﬂéé maternal

w th normal pregnancy evolution. O the 25 wonen Wt
muoh {fetals outicamed ((GRin khad, 2608 tlbieves Mr@emhasrta ﬂoemedi@endently

BT S8 s SrETAER RN nal{ TS iR Eoxasmay predic
GHveED pfeRIRmPHR loonipliceficH. BICRet QatBRf. thEWdrt, hey rRAieal 8ith Gelevant
| evel s were significantly higher in preeclanp3|a

patkee af BE seneditnhas rsn renfifigdér quartil e ranges: 7.5

9, b ghE LT B, R .08 B g7 i o
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pl as mhavpesence of SMIC in maternal plasma is also associated with IUGR, another
subtype of vascular diseases of multiple origins, prognosis of which depends on the
cause, severity and term of diagnosis. Placental insufficiency due to abnormal
placentation constitutes the major cause of IUGR called vascular IUGR. Most vascular
ITUGR are associated with PE and share the same physiopathology. By contrast, isolated
TUGR may represent the only sonographical sign of severe fetal infection, aneuploidy,
or genetic syndrome associated with abnormal neurologic outcomes, so that patients
may ask for pregnancy termination in such cases. Vascular IUGR is sometimes easily
diagnosed in the presence of PE, maternal vascular markers (fibronectin, high uric acid
level) or alteration of uterine Doppler Velocimetry waveflow. However, in the state of

the art, there was a lack of non-invasive and specific markers that allow to differentiate
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| UGR may represent the only sonographical sign of
severe fetal infection, aneuploidy, or genetic

W@ yudogtmes associ ated wi th abnornmal neurol ogi ¢ PCL/EPI0BS(50304

so that patients may ask for preggnancy ternmination in
such cases. Vascular IUGR is sonetinmes easily

di agnosed in the presence of PE, maternal vascul ar
mar kers (fibronectin, high uric acid level) or

al tergt ifon of uterine Doppler Velocinetry wavefl ow.
HoweveFfTe’eflCfRe state of the art, there was a |ack of

non- i RyASip e, ANoARESLE] RS SHdgl al Low to

di fferentiatevascular from non vascu | UGR. For

exanpAshkar o, esl (Q00)JarinngoDOPRI2EB 72640 Ci net ry used
in the predictiaon of placental hypoxic-ischemc

| esi oREtlle. FueRelsRE02 BBypmbddaemast 834801 9D700
senst Bty ., blal! g%oé)bﬁﬁm%f%fos@mék P 2yl gt 19496061702,

i nvasive féetal explorations are requir termne
f et al BprcogmosT sst alW2006 nBloodd v, Pobléé. r at e of premature

delivery and | a f et | oss. The results of the
inven&%‘fybgn§ o%aﬁ»ﬁ?élﬂ%%%loeddﬁse%@r i¥in wormen pl asma

al | OWBhi P Pp,re?gl'. @200%51&0\@3151%8@!28%(' grn _Of_ | UGR with 96%
specificity. Therefore, the sMC quantification at

ti me GhichUdR ctialaiid8) BjagordSti%e08s a usef ul

et e RN e N R
nol ecph£$Bi & AMIEN) BLAS Mmbsol@20$ef-8l5 non-i nvasi ve
tool to predict the imm nent onset of vascul ar

conpl Ceadt Y ost<] A90P hBrop MNagindenehySci Exadpl e 3 : Sol ubl e
MC i érofh(n)g?éjt a??g@kgfi@@%nc‘cerﬁ@,u?fﬁi_ﬁﬁmi n follicular
;. enbtyo

fluid upe Rat ait., sermen and in catheter used
for eGholyw, étrad(200RY Nuture4ae 784-788pl ant ation fail ure.
Soluble MC |l evels have been evaluated in follicular

f1 ui dHpm ), ot #la? 8P NekdMeddey H06afser nat ant (T enbr yo)
or ungwyﬁsﬁf@gélr@g?4)(LjTL%zsp’qofg%ggo,%g§j6@at ant, Senen used

for | I'n cat heter used for
enbr yHut Sactsl 20@HKT) Immitueo |d7ésEXDOel 99f7. sol ubl e M C has

Fai | uPge Sse e JFTDithoRiS 2 §6kPL” Srer or ences Anare P
et al 1 i 20064120695 Ak REWIQwAdH 29635974, Ashkar AA, et
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A nethod for determ ning in vitro fertilization (I1VF)

UL COMEAGRTRE] RnBhdfhinthd 1 ASSEHN DRGS LIV Shc i Gomprising in

cl ass arn-rel at Ina's

VignvedssaingMocAIioRy (MHU’kdassatchMﬁ I@fatetihﬁoﬂeMFA))mt Lple,ithe level of
rticular indicative of inplantation failure rates,
MIEA Bing riedicativgs of thei I&Papmca@@ inpparfipgatyindigagive of implantation

fa?lﬁ%ﬁhe@gl\;pfaﬁh@ Eﬂcflforﬁﬂ’i%@éfrg?&.the sanpl e is sel ect ed

roup consistin - a sanple of blood,
pl asma, serum endonetrlun1biopsy, uterine fluid,
vagin nd cerV|caI secretjo cervi cal cus
Doug| gs %atf&fw afardieg 4 oA " PibGran £he ¢ gt selected from the
gﬁgbb9§§§ Rl-Grexpl oration (endonetriosis, adherent
pel vi s, #ectlous sequel a) froma woman who receives
the tr ansf en lsadplemfrlymd -plan@aﬁmum, chdirhgoum pbpsypaterine fluid,
serum and senen.fr man o

ff.
Sarpl e of DYGatH B oREC Qerali e AGSHAL PTG LPRfadys pouch. and

uterine fl upgitoNagdi Mad 1ﬁn@hs§9tff\/bé‘oﬁbsc§)9£br 8k pl6Rsion (endometr1051s
cervical nucus, Douglas' pouch, follicular fluid, and

peritoneal #dhgrant ipsMésagefegiousetsanelat Foin a exemnat a\thporrq:celves the
(endonetr|o§&%ﬁﬂ§%g§£§yé pelvis, infectious sequel a)

froma woman provi ’he oocyte; and a sanpl e of

enbryoni ¢ supanplatofiilodal; ptiginay serGmnl dndr@migR didbna @an offering the
Met hod according to claiml or 2, wherein the sanple

is a sanpl eS®°pl ood, plasma, or serum preferably a

serum sanpl Q'sarnple of blood, plasma, serum, endometrium biopsy, uterine fluid,

vaginal and cervical secretions, cervical mucus, Douglas’ pouch,
follicular fluid, and peritoneal fluid in case of ceolioscopic exploration
(endometriosis, adherent pelvis, infectious sequela) from a woman
providing the oocyte; and

- a sample of embryonic supernatant or embryo culture medium.

3- Method according to claim 1 or 2, wherein the sample is a sample of blood,

plasma, or serum, preferably a serum sample.

4- Method according to claim 3, wherein the subject is the woman who is
intended to receive the transferred embryo, the level of soluble MICA is determined
prior initiation of hormonal conditioning treatment and a level of MICA greater than

2.45 ng/ml in the serum sample is indicative of higher implantation failure rates.

5- Method according to claim 3, wherein the subject is the woman who is

intended to receive the transferred embryo, the level of soluble MICA is determined
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4- Method according to claim 3, wherein the subject is
the woman who is intended to receive the transferred

wendsyei103 he | evel of soluble M CA is determ nedI/pri008/050304

initiation of hornonal conditioRgng treatnent and a

| evel of M CA greater than 2.45 ng/m in the serum
paoihiiatisn ofi loratnialendftichimghesatinenl sad tadtved o f MAClAUg@ater than 28
rates. 5- Method according to claim3, wherejn the

gy & thejssruph el irinding Yoo fiadtighpre iSSPy
transferred enbryo, the level of soluble MCA is

determ nedprior initiation of hornonal conditioning

t r eat oreMetlaoid accordivglto oflaiv BAWheeat ¢hre silgect 28 thg/wdmamwho is

the serum sanple is indicative of a high ity :
YR 9 T RRee e yiafie 4R i 1l B BPRRRCA' actormined
PR BithtibAef SbRh@R! chRlifidiBnyBERMcMNShd $ 1dvel SNURAL @eater than 6
receive the transferred enbryo, the | evel of soluble

/oA hegeruar sAmael ispadisativerifta hagh piebalfilityorfrraisedrriage.

conditioning treatnent and a | evel of M CA greater

than 6 ng/m in the serumsanple is indicative of a

hi gh proletiodlactrdd taickiars, wagesin the siBjcbold tiecwomah Rto receives

to claim3, wherein the subject is the woman who )

thedenyisered gabryoa it leveled seh&%}eyM,ICAﬂémeg\@n g0 bofigipmuned after
- i n.C hned, af i ' :

IhEONBREL B S R CRP SR SRR, 2 by RN LA Qlmple i

selicativs afngphigh ipsotiabdity af mweammfga hi gh probability of

m scarriage. 8- A nethod for selecting a subject for a

| VF conprising in vitro assaying for MCA in a sanpl e,

and sgl Rchimgd féieschitBhSGtsu FW R AV EYGh @Jin%/;'rpeftm assaying for

i ndicative of a successful 1VF probabil |{)y. - The

Mi€Choth asaopldi aed sdeatingi the 8ubjedidraming 4 kyckahPIIEA mdicative of a

%q%%%gfu?gygégﬁ@agg@bgr oup consisting of a sanple of

um endometrium bi opsy, uterine
fluid, vaginal and cervical secretions, cervical

mucus, Dougl as' pouch, and peritoneal fluid in case of
ceol i ostbpimethodncspeiingty ¢lawa Smutherasithe sampte depglected from the

[ 1nfectio e : - d ' : -
BRLY g EEF oot Flobl piine, ERRCRERREAMA Ry, uorin
filiels regindlrandegetnival peatasmb leyrvicab atugi’, 6043 pddeh, and peritoneal
Met hod according to. claim 10, wherein the | evel of . )
Hurd 8asm CACSOdioBRODEST ﬁa&[ﬁ%tlﬁ]@ i (epdamgtiiosas,  asdlhergpt pelvis, infectious
gbql{lgjgpal conditioning treatnent and a soluble MCA

10- Method according to claim 8 or 9, wherein the sample is a sample of blood,

plasma, or serum, preferably a serum sample.

11- Method according to claim 10, wherein the level of soluble MICA is
determined prior initiation of hormonal conditioning treatment and a soluble MICA
level in the serum sample lower than 28 ng/ml, preferably lower than 6 ng/ml, and more

preferably lower than 2.45 ng/ml, is indicative of a probability of a successful IVF.

12- A method for determining semen or spermatozoid quality or for determining

the probability of male infertility in a subject, comprising in vitro assaying for MICA in



10

15

20

25

30

| evel in the serumsanple | ower than 28 ng/m,
preferably lower than 6 ng/m, and nore preferably

wo omes4ibdmn 2.45 ng/m, is indicative of a probebEP1008/050304

of a successful IVF. 12- A nethqd for determ ning

semen or spermatozoid quality or for determning the
proddzaibisérutry pdsnrmbdresdniehesaniplé fipm theas@y:tc}, ght level of MICA being
conpr.ising in vitro assa for n bIood

Qe C easman SRsERERZag, 33on? re@tm ect, the

| evel of M CA being indi cative t he serren or

spermatozoid quality or male infertility. 13- A nethod

for déi-eAnimeithng énbdqtcmqmagi ¢rybiyp  ulitys edr efor i salpcamg an embryo

RERPITEE SO, SRl AR b s IR, carparising in viro
aseEis Mg £ACAMNGAe icthbiriie c@IRRE Y deith oW ls@pdFREth MR level of MICA
supernatant, the |evel of M CA being i nd| cative of the

bothg ymﬂl@ﬂlllé(ﬁ ioffythey embryot qualigupe abhei guytabifityt petherambyyo ffor embryo
I v ilization, or

85‘1?3; Vle@%&grﬁﬁt ’ &Jeflwgaélft%{)o%l determ ning the

probab|I|ty of pregnancy conpl i cations, including

m scarri age, vascul ar pregnancy di seases (VPD),
pr eecl4mpsmethasefor deigwniniae ihat prabeitilipi AE pgrapdrgy complications,

SELBE R b TRTAA P Lo T plselympgia (P vasculr

gt@aiteline gtepzlth oqjatihtyom(IUGR)c assotatadne fod em&i pldaeaaﬂnpsm HELLP

dlseases or |nfert|I|t S t

S B 105131 HON 61 RPhrapeviHpile ﬁ%ﬁ@ Gﬁgth (IUFD),
kh%éfﬁ‘k& Qli REKAWr riﬂfefrtﬁft M {Riakdd Rith am%l BambiepdtkNEEic®Tn a subject

bei ng |nd|cat|ve of a probability of pregnancy
Q@npnsu@m wotrg asshing Aot G Adinfapyanypdd, elnqﬁemlmj MHeA being indicative

oba f severe ree | anpsia in a subject

%t?lhtdy? rPrWP@'%lO %nsf or MCA in a sanple, the
I evel of M CA being indi catlve of a probability of a
severe preeclanpsia. 16- Method according to claim 14
or 15!5-wh ereéhmir%h éetg@ﬁpme thepropplabityedf seyaerprdselagipsigpn a subject
& or@@ﬁ% g‘;lﬂ agﬁg n? Rclgil B Eeg ﬁ%v%{oﬁg\%ﬁ%i’bgng indicative
sﬁa‘rpﬂoesblhﬂﬂofal\%tzhe@r@ekaﬁfp@mng to claim 16, wherein the
sanple is a sanple of blood, plasm, or serum
preferably a serum sanple. 18- Method according to
cl ai '
el & MePEREPahef AZREFh KT A ah R Sl R R Fom he
piogh eonpstotpadi tlhBtbj/oodf pMBDa, serum, placenta cord’s blood, endothelial cells

and amniotic fluid samples.

17- Method according to claim 16, wherein the sample is a sample of blood,

plasma, or serum, preferably a serum sample.

18- Method according to claim 17, wherein the detection of soluble MICA in the
sample, preferably at least 0.3 ng/ml, is indicative a higher probability of VPD,
preeclampsia, vascular [IUGR and/or IUFD.
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preecl anpsi a, vascul ar 1UGR and/or | UFD.19- A nethod
for differentiating vascular from non vascul ar

WO pdos@s41dEri ne growt h retardation (1UGR) in a BCUDERDS/050304

conprising in vitro assaying foggMCA in a sanple, the
| evel of M CA being indicative o? a probability of
vascul &rA ind@id 20 diffdedntatdn@easonldr frgmt mnclaatcutarliBtra-uterine growth

e aHon I UpB ARy e Pmpr ot aronsonie fdh kot aistgple the
feQelcdraNIIT 2 ‘Bem@hﬁﬁ@dtﬂe e tpijc%ﬁﬁ&y gnvARtuselvdke M CA in

the sanple, preferably at least" 0.3 ng/m, is
i ndicative a vascular |UGR 22- The net hod accor di ng

to an cl ai 1-4,. 8- 2-17.and 19-
wner of sodcaspoenscsiptid % whShcaR Sime Ao gpate of blood
gﬂﬁﬂﬁﬁ'&@&uﬁl , pEEBrabl§lechefl sdhpier : assaying for soluble

CA protein in the sanple; assaying for cell-free
nucl e| c acid encoding MCA and - assaying for
anti - n S
et hod g@gt%r%apcog{hﬁg t 51%1?]129 W Ceir&pl%he @e‘%%i%hvﬁ%luglg%\{l%CA in the
singflc, gfrcfatbByit ﬂ@sf 0B nMrﬁlAld iAdiciteycsavasbElaclo R ses
contacting the sanple with an anti-M CA anti body,
prefer abI y a nmonocl onal anti-M CA antibody 24- The

nmet ho e )
assayl ng or SO UE%SFW %ﬁyo egf;a%a\hnT'gehl4§Sg Z?f gérrlr%c?nd 19-20,
bieeln tBA sap oayssayping far bl A 11h)§hessamqﬂm cmimﬁisbéid\stals sdycted from :
25- The net hod .accgor dj nyone .of clains 1 to 24,
wher ei n theasggsga%?%gwbg?w@g OB ited M t he
assayi ng of a&ﬁ‘ﬁné’?or%ﬂ?re%ql%lfeicoﬁ?d eﬂEBHﬂﬁ@ﬁ\ﬁIC@ﬁandThe
met hod according to claim25, wherein said addi ti onal
mar ker (s) i s¥ayiag swlapgtMiCA avtibadies rgessapindbnsAngtlé.ng of
HLA- G and angi ogeni ¢ markers. 27- The nethod accordi ng
to claim 26, wherein said angi ogenic narkers are
sel ectedThe anethbe a@é&dﬁECWShﬁnb ngF efirBNdodl,i WherBinGhe step of

and sSFLTI.28- Use of a kit conprising at | east one
@ﬂséﬁﬁglthTsMﬂ@étlédhff paanple ﬁ@n@rlww%@ﬁgng therrgmpie with an anti-MICA

specific of a
nuc Odylcp %weggl%ml&wl\ﬂ%m%m% gpem fic of a
nucl ei c acid encodi ng M CA and a M C protein,

preferably a M CA protein, t he medi ci ne and bi o tg
of thé&d r%@a@e@ egyprding to clalrn 23 wherein the step of assaylng of soluble

MICA in the sample is performed by ELISA assay, preferably by sandwich ELISA

assay.

25- The method according to anyone of claims 1 to 24, wherein the assaying of

MICA is combined with the assaying of one or more additional markers.

26- The method according to claim 25, wherein said additional marker(s) is/are

selected from the group consisting of HLA-G and angiogenic markers.

27- The method according to claim 26, wherein said angiogenic markers are

selected from the group consisting of endoglin, PIGF and sFLT1.
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29- Use according to claim28, for selecting a subject
suitable for a IVF, for determining in vitro

wo eoosiogd1amt i on (I VF) outcome, for determ ni ng BENMEP2008/050304

spermat ozoi d quality, for seleckthyng the senmen or
spermatozoid suitable for IVF, for determ ning the
probabi-l Usy odfa rkitl eomprfiseng iak iltast ione eclsutnytesdectddofrom the group

deterninl enbry gual for selecting an_.enbryo . :
QTHBE ff aeﬁﬁ\dﬁ% qngifg%ér S Oi RFfeTY aPESIfis At § ghyeloic acid

&{coﬂﬂi%l MIEAL Bfdbe sPcifident hﬁé/lbl%cﬁ SHBHRE MIRBY LA a MIC protein,
hi gh Conplication risk during pregnancy, in particul ar

presardly g e MK payttinbinghe medicmeand badegy ofgbe tdparduction.
pregnancy di seases, preeclanpsia, intra uterine growth
retardation (1UGR), associated or not with

preech@anpsd accol’dﬁh%-% Shand X Eor Hleetingi £ si§j@Ats@RAlIe for a IVF, for
graV|d|c nephropat hy or intra-uteri ne foetal death,

@ﬁrrryém@ rlmvﬁfrm@rttlﬁ@tl@re(lé(f ) pytopme pios determipLigacmen P spermatozoid

|
ud 1}}?;&8{' ‘éérl?(% enrégthg W?Tﬁg a]};er aﬁlogﬁﬂ( ﬁu%@%fgéb\_m,u‘s% determining the
probaitiiynsf mhele (ilhfattmtﬁ& @Eubg&;t fohasteinmininigengbiyd qDMIGA for selecting

anti body is a nDnocIonaI antlbody 31- Use accordi ng
) e&rbyméukse"f cifar sEbom sunsighdnetitror fratiligetiop.ypx fgplantation, for

anyorYll %?kgg%gaM%g@f8ﬁ§E§?%Pﬁ%%ﬁhyﬁgﬁﬁﬁgﬁﬁﬁ%qgpa&wubra

audbjqmt mm&pﬂbﬂe tor misoareiage, evesotlsr p@gemtcgddlﬁafasm tpheectungsa, intra-

constiting of antibo rimers nd pr obes ecific.of
BYENDrEr =G 'afl%r{g‘ﬁG r REOgIat 30r LY dﬁﬁ‘f“nl?dnlfsba HELLP

St ZeraWARY SkftoSidl graafa% tnb}%[’r@f)atﬁ@rolf Shtrh-StcPRk 8OL@H death, for
fron1the group consi sting of G ‘and angi ogeni c

dﬁﬁrkrenmg 84- saysetyaot greichgnsa of dbmddcrentireingi vesselad from non
eni c_marker el ect m t he group
RS e LR A Iy

accordlng to anyone of clains 32 to 34, wherein said
el ement to assay one or nore additional markers is .
sel ec3@&dUp¢ epsartiag gp otkpie dhgirsiq, nghaseingthpy anticylICA antibody is a

or sFLTI antibody, a set of prinmers
§898g¢ﬁ£2n¢ﬂa hucl ei c acid encodi ng HLA-G endogl i n,

PIGF or sFLTI, and a probe specific of a nucleic acid
encodin%jHLA-G, endoglin, PIGF or SFLT
31-"Use according to anyone of claims 28-30, wherein the kit further comprises

a soluble MICA protein.

32- Use according to anyone of claims 28 to 31, wherein the kit further
comprises one or more elements selected from the group constiting of antibody, primers

and probes specific of one or more additional markers.

33- Use according to claim 32, wherein said additional marker is selected from

the group consisting of HLA-G and angiogenic markers.

34- Use according to claim 33, wherein said angiogenic marker is selected from

the group consisting of endoglin, PIGF and sFLT1.
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35 Use according to anyone of claims 32 to 34, wherein said element to assay
one or more additional markers is selected from the group consisting of a HLA-G,
endoglin, PIGF or sFLT1 antibody, a set of primers specific of a nucleic acid encoding
HLA-G, endoglin, PIGF or sFLT1, and a probe specific of a nucleic acid encoding
HLA-G, endoglin, PIGF or sFLT1.



