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{54) Title: METHOD FOR IN VITRO CULTURE OF OVARIAN FOLLICLES

o (57) Abstract: The present invention is related to a method for in vitro cultare of mammalian ovarian follicles for bioassay purposes,
comprising the following subsequent steps: - providing a suitable container for the in vitro culture, - selecting a follicle from an ovary
of a mammal, said follicle comprising at least a theca or pre-theca cell, a granulosa cell and an oocyte, - an optional first cnltur e step
using an attachment prohibiting first medium free from oil, - a second celture step using an aitachment promoting second medium
free from oil arranged to, and - the retrieval of the matured follicle.

02/48316 Al



C (57) Abstract: The present invention is related to a nethgqJ g$%€ vitro
[

culture of manmalian ovarian follicles for bioassay purpose si ng
the foll owi ng subsequent steps: - providing a suitable contalner for the in
vitro culybhssssic Sel ecting a follicle froman ovary Pé , said
follicle conprising at | east a theca or pre-theca cel a granulosa cel

and an oocyte, - an optional first culture step using an attachnent
prohibiting first nediumfree fromoill - a second culture step using an
attachnment pronoting second nedium free fromoil arranged to, and - the
retrieval of the matured follicle. 7 June 2005 WD 02/48316 PCTBEQOL/ 00209 1
5 METHOD FOR IN VI TRO CULTURE OF OVARI AN FOLLI CLES Field.of the invention
10 [0001] The present invention is, related to a nethod for in vitro
culture of ovarian follicles. More particularly, the present invention
relates to a method for producing |arge nunbers of mature or sem -mature
follicles and/or oocytes fromthe ovarian tissue of a mammal. 15 State of
the art [#$002] Several problens can be identified in the study of

follicul ogenesis, and the field of oocyte maturation for humans and

non- human mamal s. 20 [0003] Wth the w despread acceptance and use of
oocyte maturati opion i r tro
fertilisation, |arge aiﬁfﬂlﬁ gé@%.g é}%'c@%ugg %%N Eor..;:;;qq:xx ted and banked
for future use, in essence creating a |imtless supply of sperm Until

now, homeve% iher as . 25 exi sted no practical nethod for collecting and
storing la ¢ i sable ova fromfenmal es. The reason for
this relut ego001 he reprogugiiesenki 9hoet &in fATAS bt o SMRLELJRMTR S,
only certaln cells in the ovaries are capable of maturing into ova. These

germ cel | s EQRi cHtar eV 8- r ebhfiuten 0% i novediamoufiolhicles.t h Moral |
mamal s, ?arﬁ@%dhdfﬂ thFh@éﬁk&enﬂriﬁé cﬁpx%anggh%%ééﬁggp 'OS'S and

ul

|ncapable o] belng ferti that stage an %?o nor mal
of f spring. CWRQ’&@ngcnwduﬂstaﬁceaxuaenunbeemiﬁmdﬂmeeef@@hhél@@gln to
devel op and/or ococytes from the ovarian tissue of a manmmal .
15
State of the art
[0002] Several problems can be identified in the
study of folliculogenesis, and the field of cocyte
maturation for humans and non-human mammals.
20 [0003] With the widespread acceptance and use of

oocyte maturation for animal breeding and for human in
vitro fertilisation, large quantities of sperm are commonly
collected and banked for future use, in essence creating a
limitless supply of sperm. Until now, however, there has

25 existed no practical method for collecting and storing
large numbers of fertilisable ova from females. The reason

for this relates to the reproductive biology of females. In
female wmammals, only certain cells in the ovaries are
capable of maturing into ova. These germ cells, which are

30 present in a limited amount at birth in all mammals, are
. held in the ovary, arrested in an early stage of meiosis

. and incapable of being fertilised at that stage -and of
developing into normal offspring. Under noxrmal

circumstances, a number of these cells begin to develop



7 June 2005 WO 02/48316 PCTBE01/00209 2 wthin the ovary ﬁ%}h
periodicity tuned to the animal's reproductive cycle. At t ugﬁgpg%riate
time in the cycle,. either one or a small nunber of these cells will be
rel eased e ovary, a process known as ovul ation_ The 5 conpl ex
process B@éﬁﬁhﬁﬂ an individual germcell devel ops toP?ﬁﬁmBQFW? at whi ch
ovul ation occurs is known as follicul ogenesis. Follicul ogenesis involves
several major steps and the co-ordinated activities of other cells of the
ovary as well as pituitary and ovarian hornones. In vivo 10

fol Ii cul ogenesitein sHeoweMey dnchnef bbciNtiplocasSSa woag %ﬁ'ﬂ hGLe culture
is an experinental technique designed to isolate intact fo i'Cl'eS from
system ¢ i nFERIEENWEEE1¥R Evate + i rthfeta@pePPEatatine exartibeedycle, .

cientificaldyndysi f icl t ol lic nesi.§ .15 n be
:ihula;eh oré%%}?ﬁigga.Q%Lkgvg?gg%oqpﬁFF%cV%tcﬁkggge(ﬁﬁéFho%F Eﬁomn up

until now wiielieased EFehcilemtdwanyr owi deocadd kinolwhi ekeodeMeal iopnenteSt ages up

to mture:faolljigles tes, f.rom prinordi follicles._ A description

of avai I%bléeérdr?gte oaggfq%s%iog N 135 \fiﬁdﬁglgﬂ% UPEof Chardexs Logs

follicles", & Mthearpshor net Rediews il Repsodusidgs (199 Rnowe 24- 104.

[ 0005] Furtq$r1.algnst all successful follicle culture nmethods up until

now use oi | 9} pf ?%ﬁ?%fﬁ%ﬂrq?%;lcﬁ6°%ﬁ%ﬂ%%ﬁ_%ﬂﬂ?lﬁﬁﬁtGﬁ@erﬁbnﬁﬁﬁpernal

i nfluences. cBaips ahd PIRCIdLerhi sy LRIPASADId LihS: OletieslimgpLhe

influence of chemicals (usually xenobiotics) on follicul'ogenesi’'s, nore

par ti cul ar| YV8FY| RfopRitLi @scipbiheey B dovhdmine dlogmoras. bendestouct i ve

(negati v i Bhwenges |l L gaenesi.s) ; .cQnstructive (positive

i nfl uence - possi bl e r%sgSBngiét ect %glﬁlﬁf %)I?%%lé:ateﬁ‘énPr%?escﬁef ective

fol I'i cul oged€8P8lin hunBelbickmmuitnee hmmBlexperiGuctnla deethigas d al so

be devised . y Lhe iinfluence,of physical, influénces such . as

electronagng%?%sﬁé io%?siﬁﬁoiﬁ&ﬁeu?Qﬁﬁégnt hgs . Irogn systemic
influences so that their metabolism can be examined

scientifically. Using follicle culture, folliculogenesis

15 can be simulated or optimised. However, no follicle culture-‘
method is known up until now which can efficiently provide
all follicle development stages up to mature follicles and
oocytes from primordial follicles. A description of
available methods is given in “In vitro culture of ovarian
20 follicles”, G.M. Hartshorne, Reviews of Reproduction (1997)

2, 54-104,

[0005] Further, almost all successful folliclé
culture methods up until now use oil to provide a barrier
to protect the culture from external influences. This
25 practice limits the possibilities of testing the influence
of chemicals (usuvally xenocbioticsz) on folliculogenesis,
more particularly of lipophilic compounds. Said chemicals
can be destructive (negative influence on folliculogenesis)
or comstructive (positive influence - possible drug
- 30 detection for treatment of defective folliculogenesis in
.. human or non-human mammals). Such a test could also be

devised to assay the influence of physical. influences such .
as electromagnetic or iomising radiation, ultrasound, w ON

folliculogenesis, e.g. radiology/radiotherapy. The present



follicul ogenesis, e.g. radiol ogy/radiotherapy. The present <7 iun 0%%05 WO
02/ 48316 PCTBEO1/ 00209 3 state of the art does not allom/tgglwﬁé I'n any
discrete stage of folliculogenesis, and usually it is inpossible to

assess t [ t of an external influence on follicl in a specific
stage of eee opnent, as usually a 5 follicle cultureg?Pﬁggk@%§ninic t he
natural situation by including follicles at different stages of

devel opment. [0006] Another need that 3exists is the need for conservation
of follicles e.g. in case a human fenal e has to undergo chenot herapy or

r adi ot her apystaire ovartiest anty, dbds 18btvi 4110w elfééﬂjjr@atjjrprhrgr diRb-apkation

wi th oocytes deriv&d aion1 ai d conserved follicles would still enable this
person to hav&SehiFdrentrathgrdEsdan Waellyhdh L depegRibdeother wi se be
| mossi bl e, 3082 dife | Smpsted her Gheatichahi SuslhAeAO0SeLYAldigRc145 et hod
for follicles, resulting in a nore efficient folliculogenesis conbined
with artifi G&HLS nidenfna&peshtiqoatasdentf idevehersentyi vad ohamkly od sever al
rare and ge d ] { 00 n. ot Ts there.is a need for a
new 20 ot hon et CgenEr T g 1S go momsay e HREHRa | REL S APl

fol licles argcdndgogyteslfqlem ehedtfifarean stssee off degeldyma:.. Al ns of the

i nvention 2 9] The pr invention ains to provide a novel method
for the gengwggggn of na?ﬁ@gﬁ%% Egﬁs-éazr%ﬁx*%ﬁﬁigfe§h8r]3339t§§rfron1the

ovari an ti sswasefvat hammet . folNliiceepaelid cul@rdyge id msnan gy of nhhe
invention tq proyide nmet hod for generating mature or sem -mature
follicles o°38 900E)1EERLERTERE Pr FAELGEFTAB00RTaPYFRdticoesinsol at ed

from theiovaiyrbi Feueiolsar fBNTEY - ik ALULIRET RJPbs 4@, PLOYT de a
bi oassay environment for testing external influences, “such as
from said conserved %ollicles would still enable this
person to have children from her own oocytes, when this
would otherwise be impossible. 7
[0007] It is further clear that such a conservation
15 method for follicles, resulting in a more efficient
folliculogenesis combined with artificial insemination
would benefit the survival chance of several rare and
endangered gpecies.
[0008] In other words, there is a need for a new
20 method for generating large numbers of mature or semi-

mature follicles and/or oocytes from the ovarian tissue of

a mammal .

Aims of the invention

25 [00089] The present invention aims to provide a novel
method foxr the generation of mature or semi-mature
follicles or oocytes from the ovarian tissue .of a mammal.
More particularly, it is an aim of the invention to provide
a method for génerating mature or semi-mature follicles or

30. oocytes from the primary or secondary follicles isolated
from the ovary tissue of a mammal.

[o010] A further aim 4s to provide a bioassay-
environment for testing external dinfluences, such as

chemicals and physical influences {such asg electromagnetic



chem cal s and physical influences (such as el ectromagnetic 77 unnezoi}%OS WO

02/ 48316 PCTBE01100209 4 or ionising radiation, ultrasound, e)

follicul ogenesis, and oogenesis nore particularly on all steps included in
fol i cul WEREEPY and oo enesis individually or on foPFT/BEU&203nd oocytes in
a specific devel opmental stage and isolated 5 fromnormal systemc

i nfl uences. [0011] Another aimis to pfovide a way to generate nature
oocytes from conserved ovarian tissue. Summary of the invention 10 [0012]
The present invent.ian conger ns a nethod for jn vitro culture of manmmualian

ovarian fol | 7¢I e85 0 arattdric8e dut iFasrund; ¢ & offpr FRkls it egerssicni ng
subsequent gid®psogehesiBl avidi pgrd calbb AP 6nCaNi alkRghs f PhetlRd nyvitro
culture, 15 - selecting a follicle froman ovary of"a manmal, said
follicle confildrRdodenesigsend epaepeeis omqudunibn @elon, folliclgsanul osa
cell and - 20, - | Rl t S i

at t achnent %%%?%ﬁ?ﬁgg?i?ﬁbe%g ibugmn@é\/\‘ﬁlgha%gg#ir e%ga*%reo%%gi #,goj;agcse(aa%ondary
cul ture sPeptuesi ngraml attstemieninfuenoédng a second nmedi um which is free
fromoil, ang,,9btaining the matured follicle.. 25 [001 Sai d oqvari an
follicle canfbt?éllg pri mar %nggh%r S8 SFa&Py PESVEREI 8. [”?ﬁr g%e??nﬁ%ﬁt& ovarian
follicle camdtera obcwzen faod ddineede@VerdraRnf @ikiede, froma stock of
ovarian follicles or fromovarian tissue. [0014] In a preferred

enbodi ment, the nethod of the 30 invention further conprises a tertiary

cul ture stepupRsieré®dhneafiheéndse secondary culture step using a maturation
i nduci n ATTd nediumitree tromoil, resulting in a nucified cunul us-

oocyt e g&T;)|[b;l;2]gg.i Idu':n er Therpregeny pgowestddph yconcerns a method for
: in vitro culture of mammalian ovarian follicles,
characterised in that it comprises the following subsequent
steps:
- providing a suitable container for the in vitro culture,
15 - selecting a follicle from an ovary of a mammal, said
follicle comprising at least
- a theca or pre-theca cell,
-~ & dgranulosa cell and
- an oocyte,
20 - an optional first culture step using an attachment
prohibiting first medium which is free from oil,
- a secondary culture step using an attachment ?romoting a
second medium which is free from oil, and
-~ obtaining the matured follicle.
25 [0013] Said ovarian follicle can be a primary or a
secondary follicle. Further, said ovarian follicle can be a

frozen and thawed ovarian follicle, from a stock of ovarian

follicles or from ovarian tissue.

[0014] . In a preferred embodiment, the method of the

30 invention further comprises a tertiary culture step performed
after the secondary culture step using a maturation inducing
third medium free from oil, resulting in a mucified cumulus-

oocyte complex. Said tertiary step preferably



7 June 2005 WD 02/48316 PCTBEO1/00209 5 conprises naturaiifqhﬁgmﬁﬁe
oocyte and a ovul ation-like shedding of said oocyte. [0015] € "opti onal
first culture iltﬁep may preferably conprise the differentiation of primry
to second® V8% o1 1icles. [0016] The secondary cul t B EBERER Ly pref erabl y
conprise the attachment of the follicle to a surface of the suitable
container and the differentiation of the follicle into a preovulatory or
preovul atory-like follicle. 10 [0017] Said suitable container may
preferably bemdris&duged,288n 98 Weke f ot cul pl ate, [0018]

Anot her aspec{{@gjf the present i nv\é\ﬁ%ﬁeoné%{% érlr-le%{nh%do%%lir&alsoglayil#& t he

ef fects of ahefdimeaf erighymiytal influence on follicul ogenesis,

conpri si ng |1 owi NGHelBLSIERS: £; cuting a follicle culture according
to the presiﬁ?lgfnventiOn?inptﬁe prgégﬁgé“btUESiﬁuﬁhgﬁﬁcﬁfefﬁr%WH%icaI
influence docipgist | east diffecehtidwilordevel Oprmlry Stadesedifliady Assaying
the effects, ﬁ)O 9] Applying the chem cal or physical influence “only at a
specifie shg l%‘e‘%'od during the follicle <culture allows assaying the

i nfluence agpe1s%ical T NfeSohBary hR11fAkL 618 Siadl £ESELNL AL 8.0 ¢
preantral, antral 25 phases, induction of oJ%faf?o%, .é?%?%ﬁsggﬁpé?%%enCe of
said cheni&ag tashipsne0f ithel fehbicleatoahssubmaeopti tlunusmuitaideughout t he
duration of _the folli I ]. Sai ffe c e. be
conveni ent | § assayed dﬁﬁ?§|?§§??%%9gﬁﬁﬁgbyf§ 3&5Iﬁ%§15§ﬂ3 §§F?d§tion

met hod 30 sedactledotyomr threogubatprgeidket Fayliaflel. VF rating, rating of

devel opaent ‘Lonpetence after fertilisation and inplantation, spindle
staining? Oﬁgﬁﬁg||e ana|§§wgﬁu1table container may preferably be a

reduced area 96-well flat bottom culture plate.

[0018] Another aspect of the present invention is a
method for assaying the effects of a chemical or physical
influence on folliculogenesis, comprising the £ollowing

15 steps:

*» Executing a follicle culture according to the presgent
invention in the presence of said chemical or physical
influence during at least one cellular development
stage, and

20 e Assaying the effects.

[0019] Applying the chemical or physical influence

only ‘at a specified short period during the follicle

culture allows assaying the influence at critical points in
the follicle’'s differentiation (e.g. preantral, antral

25 phases, induction of ovulation, ..). Said presence of said
chemical or physical influence can also be continuous
throughout the duration of the follicle culture.

[0020] Said effects can e.g. be conveniently assayed

by wvalidation of oocyte quality by a validation method

30 selected from ‘the group cdonsisting of IVF rating, rating of-
developmental  competence after  fertilisation and
implantation, gpindlé -~ staining, organelle  analysis,

chromosome analysis or a combination thereof, or by



chronosone anal ysis or a conbination thereof, or by 7 June %O.gﬁlez\q%
02/ 48316 PCTBEQOL/ 00209 6 analysing follicul ogenesis quality by a
val i dation nmethod selected fromthe group consisting of proliferation

anal ysi s },zf“&ﬁgenti ation analysis, steroid producti i,fJ cation or a
conbi nat %‘?\ { ereof. The invention is 5 however not Iollgbnl%%llj@%wt he use of

these tests to assay oocytes and follicul ogenesis quality. Short
description of the drawi ngs [0021] Figé 1 represents a schematic overview
of a 10 method for generating |arge nunbers of mature or sem - mature

follicles anghboys0ngyESSLidaBgehes oy akha i 3316 Ofa1 AR 25647 ding to
the present invention. [0022] Figs. 2a and 2b show respectively a follicle

in primary &5deFhe@ar F§ohr it r HrqBeconpaisying agef of Prabifeenshiopnent .
[0023] Fi gs.andayand 3hiisreweReldy @pr cul . 3Pl t-up for
practi sing taﬁe.:}rn_et hod c:)Lf thg pr eslent %%ﬁ%%%%,on.sf:%g;ﬁ] FE%"S%‘.%%&%O de
depi ct the dugefopmeinn ofr 20 dooblinetien cthétrad alivor dhment ot hes et hod of

the present . | tion. Iy | descriptia f _the .inyentjon [0025] The
present ﬁvgﬁk%ﬁgrgﬁgt & %ha%(rér)et e%ed Fg? 025%&&’?& atte?sﬁ:ﬁ | &9 gégﬁﬁlﬁbers of
mat ure or septyhes el ffollli chbsyermrdsoguabiyt.es fromthe ovarian tissue of

a mnmmal. More specifically, it relates, to nmethods for the in vitro
devel opment and nmaturation of germcells recovered fromthe ovarian tissue

of a manmal shot® dEEdHi®tobn SO tHB¥ERing30 fol licles and/or oocytes.
[0026] The present Tnvention WTT be turther clarified using several
non-1imtind%8&&hpl es. [B27]1 AFeRRAgeRtewaofschRmarbe hotercoar ddhgat o t he

inventi @y CABLRS) SEBP iRnbhgri gy 1190 R SEDEMBLECA I Yire or semi-
mature follicles and/or ococytes from the ovarian tigsue of
a2 mammal according to the present invention.
[0022] Fige. 2a and 2b show respectively a fbllicle
in primary and in early preantral (secondary) stage of
15 development.
[0023] Figs. 3a and 3b show both a preferred culture
plate set-up for practising the method of the present
invention.
[0024] Figs. 4a to 4e depict the development of
20 follicles cultured according to the method of the present

invention.

Detailed description of the invention

[0025} The present invention relates to a method for
25 generating large numbers of mature or semi-mature follicles
and/or oocytes from the ovarian tissue of a mammal. More
specifically, it relates to methods for the in vitro
development and maturation of germ cells recovered from the
ovarian tissue of a mammal into mature or semi-mature
30 follicles and/or ococytes. '
[0026] The present invention will be. further
clarified using several non-limiting examples.
[0027] An overview of the method according to the

invention can be seen in figure 1, which schematically



7 June 2005 WD 02/48316 PCTBEO1/ 00209 7 represents all. thgﬂlﬁg%?@ry
steps to obtain mature follicles and oocytes fromfollicles 1'solated from

the ovarian tissue of a mamrmal. [0028] All these steps will be further

det ai | ed @ oymsishe foll owing exanpl es: Exanple 1 Isol giq g{% precul ture
of secon&gry ovarian follicles (step.l in fig. 1): 18&1[‘/%%3 Ovari an
tissue is isolated from12 to 14 days old F1 hybrids C57B1/j6 x CBAca m ce
and kept in a culture dish conprising?Leibovitz's L15 mediumwith G utaMAX

| TM (G bco BRL 31415-029) with 10% H A FBS (Heat Inactivated Foetal

Bovi ne Ser urjepamdeftd %Pknitdid | imecetsant omreps- NtE  1&HAGC @maBRe 3032908) .
The ovaries 0 be freed of oviduc d_fat. [0Q030]. Wth a needle, the
surface of t]{%’g\ig\c/%?lsesaqu O%‘Ey(r)tftsch ]a?mrt?@;ﬁlﬁﬁ tFPSEE cFen i hke

suspensi on igvaaibkhetidshbe MEdeURmbiider normal conditions, about 30 to 40 20
sui tabl e fol i%'g\ﬁs per o# y. shoul d be obtained with this isolation

met hod. [003PP%fhen one #i-$h&E8eE® Phepate ldr ikrarfutéer; dessile@nincan use
7-8 days ®| dnal €611 MBmpPesuitable follicles per ovary can be
obtained in this case. 25 Exanple 2 Selection of follicles for the nethod
of the invention (step 2 in fig. 1): [0032] Not all follicles in

suspensi on ﬁgmzféairgl e 30 1 are suitable for follicle culture. To nake

sure that a | es grow at approximately the sanme rate, the selected
follicles shAsoldtiaveaadsipridcal tdranmetfersedondaby s cvpeehhii FolCasLes A
di anet er of bgt veen, 1 ang 130 mis suitable and 7 June 2005

(step.1 id Ifig. L1}:

10 [o0029] Ovarian tissue is isolated from 12 to 14 days

- old F1 hybrids C57B1/j6 x CBAca mice and kept in a culture

dish comprising Leibovitz’'s L15 medium with GlutaMax IIM
(Gibco BRL 31415-029) with 10% HIA FBS (Heat TInactivated
Foetal Bovine Serum) and 0.1 % penicillin-streptomycin-mix
15 (Gibco BRL 3032908). The ovaries have to be freed of
oviduct and fat.
{oa30] With a needle, the surface of the ovaries is
scratched, releasing the follicles into suspension into the
L15 medium. Under normal conditions, about 30 to 40
20 suitable follicles per ovary should be obtained with this
isolation method.
[0031}] When one wishees to isolate primary follicles;
one can use 7-8 days old mice. About 10-15 suitable
follicles per ovary can be obtained in this case.
25
Example 2
Selection of follicles for the method of the invention
(step 2 in fig. 1):
[0032] Not all follicles in suspension from example
30 1 are suitable for follicle culture. To make sure that all
-follicles grow at approximately the same rate, the selected
follicles should have a similar diameter. In this specific

case, a diameter of between 100 and 130 um is suitable and



WO 02/ 48316 PCTBEQ 100209 8 points to devel opment of the fal|jgl ?ng to
the early preantral (secondary) stage. In this case, follicles f shoul d
have two | ayers of granulosa cells 13 and a round- shaped oocyte 15 as can

be seen i\ﬁof;{g&sl%b- Said follicles 5 further conprise i(’,"‘l‘?@ﬂoﬁhﬁr stitial
a [T

cells 17, asal nmenbrane 19 and a zona pellucida 21. Fo cles are
observed under a stereom croscope and neasured under an inverted

m croscope. Suitable follicles are picRed up using suitably arranged
pasteur pipettes and transferred to a cryovial 10 (for stocking, see
exanpl e 3) a@oinbsa wul develqumene (dorthd ofbitieleulipuriey ske exanpl e 4).

[0033] Follicgles,in a,devel nt stage that,is earlier_than secondary can
al.so be use&artegntb]fgjcﬂ(ggc?% rrg"sreiiéarﬁe'i nﬁfen{jilbﬂ CHAE: né?@ﬁi"‘ﬁ]p%"rtéﬁt fact or
i n deci di ng shbutbiehlies f0b|ighoas aregehbiisdiendm diff epanti abgdais the

presence of f‘%lgec% cells 17 or pre-theca cells 23, which are present at the
out si de sur FREBEYf CCHTS et PS5 tEde PROBRRRI &0 §39 c¥p- beaiskdivlilaciey 2a.

Pr -t hecas Cahirsnai 0MiorpRli s8X PERSS, -sRErbH F28ePIRR 1¥et 1 PN ther sprface. In

n
t he nouse nodel 20 used in the exanples, the size of such primary stage
follicles | megbhrRgelh aadobt zqmr @sd 1uodde 2Mhi Fdilieles atwwbeervefpeci fic

for the nou ste anR ] size.for _other species can be determ ned
by the persgﬁdgii_ltal regd:l n Fﬂ?ﬁ%b%rr:(?pebyérl%l ARG Pﬂge’éeFFuH&P’eHE%% oprent
stage 25 descrodmupehi GnétabExaigilldcBelrend igivkeddupsesiig aufiekbi¢l e stock

(step 3 infig. 1): .30 [0034] Afollicle stock. can be created using
cryopreservgfig%?g‘%%cﬁﬁfﬁﬂ%‘é RHSTIF S5 ¥k SRS ERFLser soh. 2AFTYeXadDl e of

such a twchneguestsckiaasy ided damphe B9l LeWeBd a RANAUAPRIatd JEge 2005 WO

02/ 48316 PCIBE01/.00209 9 .
follicle culture, see example 4).

[0033] Follicles in a development stage that is

"earlier than secondary can also be used to practisa the

present invention. The most important factor in deciding

15 whether follicles are sufficiently differentiated is the

presence of theca cells 17 or pre-theca cells 23, which are

present at the outside surface of a primary stage follicle

as can be seen in fig 2a. Pre-theca cells might not express

the LH receptor yet on their surface. In the mouse model

20 used in the examples, the size of such primary stage

follicles lies between about 70 and 100um. This size ig

however specific for the mouse system, appropriate size fof

other species can be determined by the person skilled in

the art by relating to the cellular development stage
25 described higher.

Example 3
Creation and use of a follicle stock (step 3 in fig. 1):
30 [0034] A follicle stock can - be created using

cryopreservation techniques known to the skilled person. An
. example of such a technigue is described in the following

paragraphs.



[0035] Follicles as obtained in Exanple 2 are collected in-pjastiyps
cryovials (Sinport, Quebec, Canada). 25 follicles per vial are suspended
in 150pl of L15 nedium wth 10% heat-inactivated FCS and 1.5 M DMSO. Sl ow

freezing i rformed using a controlled programed | machi ne
(Cell Fr 3’2%2?48%04; Pl aner, Sunbury-on- Thanes, UK). Eé’f/ﬁﬁbé{@bé&? are

equilibrated in the freezing mxture for 15 mnutes at 4C and then cool ed
to -7C at arate of 2C/ nmin. After mandal -seeding, the tenperature is

| owered 10 to -40C at a rate of -0.3C/mn. before storage in liquid
~nitrogen, tH&8%BBIIicles Hrélietgs r &5 dioptedoedd imw -EdDGleat 2a make of

-50C mn. | I i cl e thawed ultra-rapidly by warm ng. the
cryovial s t%gig%cgﬁl '{Lftgl g?la%;lcf hceryéoy&s;fgt ég’fgﬂ‘grif/\iasgu REYorf@ P hr ee st eps
(reducing tké €ohtirieatpan vablDVBO fuspentied Wht 054, M end,tsheratgn0.5 M of

15 mnutes at _ro tenperature. Before culture, follicles are equilibrated
for 15 ni nwﬁﬁﬁtﬁ@i%ﬁgﬁaﬁt?ﬁéﬁ%ﬁﬁ 35¢ FrioM PHES - peion fBkezinge

follicles cap perroniedisangl & esdiiroabtai HeheliC S ez jpLe 4
Fol licle cu|tu§e (step 4 1 ngfig. 1) [003@] E’rhe fol I c?%lﬁln%ggﬂ%orrpri ses
of at 'leastCebhe EtrearE sRepiwhi Eharew. pr Svilderytichf-Shemes at etik) 25

follicles. B iatl [4S 4 ed b S} i tahle nediLa, t he

met hod of tﬁgi%%%e%lt%énve tlﬁéﬁ?gﬁgéfdignc%%éjbfep& I \L‘jllgdem x:gHr?htf%Jé J(EJ oups: a
first medi uminsesondtmegbeimaand tHei rebdmRei Upy Wyohi sgt i gn Of L hgeri ght
mediumat the right differentiation stage is crucial for success?ul ly 30
i mpl enent i Ng°¢ frelmetAtitewmaralpsesding i nvlent i per:038] iEwWioaxasnl es Wil |
illustrate how one can use the nmethod of the present invention with
follicldd ato wiTerantd diateepént? alTWMisr aesord Stomnre0ds 19udA/ 48316

PCTBEOl/OOZQ?EEé%en, the follicles are very rapidly cooled to -1109C

at a rate of -50°C/min.

[0036] Follicles are thawed ultra-rapidly by warming

the cryovials to 37°C. Dilution of the cyoprotectant was
15 done in three steps (reducing the concentration of DMSO
from 1.5 M to 1 M and then to 0.5 M) of 15 minutes at room

temperature. Before culture, follicles are equilibrated for

15 min in the isolation medium at 37°C From this point on,

the follicles can be handied as freshly cbtained follicles.
20

Example 4

Follicle culture (step 4 in fig. 1):

[0037] The follicle culture comprises of at least

one culture step which can provide differentiated
25 follicles. Differentiation is provoked by using suitable

mgdia. In the method of the present invention, media can be

divided in three groups: a first medium, second medium and

third'medium. Utilisation of the right medium at the right

differentiation stage 1is crucial for  successfully
30 implementing the method of the present invention.

[0038] 7 Two - examples will illustrate how one can use

the method of the present invention with follicles at

different differentiation stages.



[ 0039] When referring to incubation periods, the follow ”Q&C.RJ?\Q'ZIO'O gns
apply except when ot herw se indicated: Tenperature: 37C m Xture: 5%
CO02 inair. 5 Hunidity 100% saturated [ 0040] Al so, the incubation

peri ods obtain equivalent results when u speci es
t han rmtl}g% %e exanpl es are optimsed for the rmuseﬁéf;zgif('%&%[OOMl An

overview of the functions of the specific 10 nedia as well as an exanpl e of
their conposition can be seen in the &®dllowing table: 7 June 2005 WO
02/ 48316 PCTBE01/00209 A a) Co 10 ~ N Ol in HLn O4i 41 WE ( N) 11 a)

EUO 0 a w'le)39lco E\ Whad OrdFe@rifa- Ocd mauaatfént@ertbda akpet >, 0 -
OHit 4UU~H"HO'L 44 0 C) 'u44%N -14 EHE EOof into a)
H>1 10 E HY¥E"PR ?PndaltGOE}SkP@H {6F P Yooy ayherwipe Hdicatpdro A, E U)

x U+71toW HWHIUE3-0, Yo Wa WWY 0 Oa) a0 U Ui
¢ Alr mixture: 5% COg in air.

5 ¢ Humidity: 100% saturated
[0040] Also, the incubation periods may vary to
obtain equivalent results when using other species than
mouse. The examples are optimised for the mouse system.
[6041] An overview of the functions of the specific
10 media as well as an example of their composition can be

geen in the following table:
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41 0) rz a)

-HHOa) -HOa) Ar= 41 U44 41 E04 it - I 44 co
-dk OcoHU a) r, wA rZ4 WWW"' UT, 4 7 June 2005 vﬁ@?}@gi

PCTBEO1/ 00209 12 4.A.: exanple using primary follicles [0042] In the case
primary fiohlighgs (i.e. follicles wth pre-theca cel s hiifihedave
differentiate fully to theca cells and m ght not express LH receptors on
5 their surface) are used, a first culture step wwth a first culture

medi umis necessary. [0043] In this stép, the above nentioned first medium
is used. This nediumw |l allow the pre-theca cells to grow and further
differenti até-A.0_ehevpleoaldisiy polhar) &11Gcaee e.g. cultured in 75

6

not yet

pl of

icles with a starting

medi um for a r,od of 4_ days. After .4 days,.foll

size of bet 5\%&190 and f&ogéf‘h WYT WFVy?:?]eL’&}erghéls%poﬁﬂn%lfleﬁ age

skiage) poé-tiheiar ceMel oprest  Gsoal LR Spae d@fféﬁi’iérlb{:lifa@eh' cles
. Fo

(preantral

will need up.tq 8 1
will then bef%ﬁé’utt% Beca 18} Ismand), pighe reeis express 2 BH meg adpFodge ono

days to reach the 15 preantral stage) Icle

si ze

granul osas celdeirPeal-FheLatd QN R20d, OQCYI:?sigrcgﬂtt&reFEQ%@ t‘.‘l?let{ilﬂ Qn fihe, furt her
r ar (0]

procedure is the same as when starting

om second i clés.

20 4.B.:

exanpl e usi rplsegenvediunt dis| hetessd0044] Wien starting from secondary

follicles,

10

15

20

25

30

Offpesfan starty,inppdl atgly, wip, cultyre dsipg the $§¢an
medium is used. This medium will allow the pre-theca cells
to grow and further differentiate to theca cells. Follicles
are e.g. cultured in 75 pl of medium for a period of 4
days. After 4 days, follicles with a starting size of
between 950 and 100 pm will wusually reach the secondary
stage (preantral stage) of their development (smaller size
primary follicles will need up to 8 days to reach the
preantral stage). Follicle size will then be about 100 -
130 pm, the increage in size mainly due to granulosa cell
proliferation and cocyte growth. From then on the further
procedure is the same as when starting from secondary

follicles.

4.B.: example ﬁsing gecondary follicles

[0044] When starting from secondary follicles, oné
can start immediately with culture using the second medium.
This medium will promote adhesion to the culture recipient
surface. Culture medium is refreshed'every four days. On
day 12, the culture medium is refreshed using the third
medium in stead of the second. This medium will cause the
release of a mucified oocyte-cumulus complex from the
follicle overnight, while the oocyte finalises maturation.

[0045] Preferably, a 96-well reduced surface area
plate (A2, Costar) is used for practising the method of the
invention.. Cultures are done in 75ul of culture medium.

When refreshing medium, 30pl of used medium is removed and

d nmedi um



This nediumw || pronote adhesion to the culture recipient 25,skurdpse.
Culture nmediumis refreshed every four days. On day 12, the culture nmedi um
is refreshed using the third nmediumin stead of the second. This nmedi um

Wi I causgo bhRsie" € ease of a mucified oocyte-cumul us sOfREASbs OM the
follicle over n?ght, while the oocyte finalises maturation. @%z 5{0045]
Preferably, a 96-well reduced surface area plate (A2, Costar) is used for
practising the nmethod of the i nventi ot . Cultures are done in 751 of
culture nmedium Wen refreshing medium 30pl of used nmediumis renoved and
7 June. 2005 3% 09F 48848sIPCTBEDIID0269 ¥ded0]l 8éhémagsiwaiddi unboshadded,
Schemat i cal bathc RLQcgdu e umﬁri sed as follows: Day Primary
Secondary Obl%logti ng S(rrggi um %? Bi at%ie%ga%ma |l?r‘rv182) 4 Renove 30 | Renove 30
| Add 30 | of nmedium 2 Add 30 pl of nmedium2 8 Renove 30 | Renove 30 | Add
30 | of nedtum2TAdd301—oft—redium2—32 Renpve 30-Al Renpve. 301 Add 30
Al of nedi s Adgréﬁaif of nmedium3 13 - |REEPFRA oocyte 16 Renoye 30 |
Add 30 | of oredi Umidcidd Meldieval oocyte plbyw]%“(édgﬁnr gfTed setiup is
presented in figl3. 96- well reduced surface area flat bottomculture

pl ates (Cpétar) {BFBOVBel IHi g 3a shows a|Remgve pssgilbl e set-up. Bl ack
circles inglicate|glhkt4se,) te cirg esi te.wells filled with
water. 10 [ 0047] Anot]gle(rau \rl)\?sflsﬁlgfigﬂ@e - up "éséi%/éejr{ﬁl %’%?f"adé%‘? 2sHere row E
is used fof&cult yRemgyve @t Ipd al | ot her wef Remows &d iyfil ed wi th watef. The

\S?;'?; : ngjfjed t_oAcciée% eiula ofs%g&ggéez m cr )gg(\i/i:‘}roorhrierétf &%ggg{% hzum' dity) at
12 Remove 30 pul Remove 30 pl
Add 30 pl of medium 2 Add 30 pl of medium 3
i3 - Retrieval oocyte
16 Remove 30 ul

Add 30 pl of medium 3

17 Retrieval oocyte

5 [0046] A preferred get-up is presented in fig 3. 96-
well reduced surface area flat bottom culture plates
(Costar) are used. Fig 3a shows a first possible set-up.
Black circles indicate culture wells, white circles
designate wells filled with water.

10 [0047] Another possible set-up ig given in fig 3b;

Here, row E is used for culturing, while all other wells

are filled with water. The water is added to create a
suitable microenvironment (100% humidity) at plate level.

[0048] Fig. 4 shows the development of the follicle

15 when using the method according to the present invention.

Primary . or secondary follicles (a) are brought into

culture. When being cultured in the second wedium,

attachment to the culture vessel surface is promoted.

Theca-interstitial cell proliferation (31) 4is promoted,

20 which results in attachment to the recipient’s surface

(b,c). During the 12-day culture, the follicle further



[0048] Fig. 4 shows the devel opnent of the follicle 15 when féﬁjnggzpbge
nmet hod according to the present invention. Primary or secondary tollicles
(a) are brought into culture. Wen being cultured in the second nmedi um
attachne e culture vessel surface is pronoted. ionterstitial
cell prop‘h&e}@%}tl?on (31) is pronoted, 20 which resultquT;}\ﬁtgtﬁ@é?:gﬂrrent to the
recipient's surface (b,c). During the 12-day culture, the follicle further
7 June 2005 WO 02/48316 PCTBEO1/ 00209414 devel ops and grows (b,c,d).
Gowth of the follicle leads to rupture of the structure and the formation
of intrafodeveltrs agalvorPes (ll)c,@33) CrSedill afavhei Eslhiwle deptares provi de
for good ned] i rcuylati thus 5, augnent ati on, of the suryvival chances
for the coc%g‘,%%é i'?)f Wi ?ﬁe be sgclffu‘rcltgf:%nt 13 upgqu\eed %:?lf“ﬁ%ﬁﬁ’flri efts and
oxygen. Additirafoldficifiert htsaeitiedi uniawi | [(3Bead ¢0id eleasesel t heg

oocyt e- cunul _us corgql ex (Vg,#(E%%S) 10 Exanmple 5 Use of follicles obtained
accordi ng t 5 PH& TSy &g orfo% esH9y (TR IERe AU AbEeR of thusol -

[0049] The sagkem®itied b$ HEEUs@Svivale%ARRLEs 4ror SROMIALY.I OLLigles are
used. 10 96-well plates with 15 follicle cultures in row E are used for
testing the¥iht| Benseibicientdly oriomdiedc wishemesirsei?s Ahdperygehl ). Al l
medi a used | CONStEL U a foll ows: Plate nunber
Taxol conce%??%?i&éﬁ%élqgﬁedsg % ( 2‘%%’5‘ ?@I )%&gia%%g% g?ofe%ﬁs% %‘ﬁd@%eo. 1 nM 7
and 8 1 ri nmPOcyEwvmu20s | @g&dexTHe) 3%t ure mediumis refreshed every 4 days

10 Example 5

Use of follicles obtained according to the invention Ffor

testing the chemical impact of taxol:

[0049] The same method is used as in example 4.

Secondary follicles are used. 10 96-well plates with
15 follicle cultures in zxow E are used for testing the

influence of taxol on folliculogenesis (75 pl per well).

All media used in the culture steps are constituted as

follows:
Plate number Taxol concentration
1 and 2 ~ {control)
3 and 4. 0.01 nM
5 and & 0.1 nM
7 and 8 1 nM
g 10 nM
20
[0050] The culture medium is refreshed every 4 days

by removing 30 pl and addition of 30pl of fresh medium.

[0051] After 13 days, follicles - are scored on

survival, mucification, presence of polar body (PB), and
25 oocyte diametgr. Mean values with standard deviations (sd)

are given: .



by removing 30 | and addition of 30gl of fresh medium [0051], Afsbee 13
follicles are scored on
and 25 oocyte dianeter.

days,

body (PB),
(sd) ar

j NUcifi§g§

i anet er

nunber

survival .,

muci fication,.
Mean val ues with standard devi ati ons

' 7 June 2005 WO 02/48316 PCTBEO1/ 002 te Surviva
P%ﬁgﬁlgB d nmean Sd nean Sd rreg(gr/%%m@‘]@

presence o

nean Sd

pol ar

1+ 2

100 %0 96 s 0.06 78%0.07 72.9 0.57 3 + 4 87 %0. 99 100 %0 75% 0 72.2

0.42 5 + 6 100 %0 96 %0.06 75%0.113%1.6 0.14 7 + 8 92 16 0 96 % 0. 06
t he

55 %0.13 71.7 0.14 9 0% -
i nfl uence of a

0 -

0 -

0 -

[ 0052] Using this nethod,
conpound on follicul ogenesis and oocyte maturation can be

ising ocyft BTG Jai ARE WAh |HBCHESSERtoH pvent (. 10| 08631 Hedi um
used for | Vuetepr| sesn KSOM |[CRERKT BI Bd [ Ne58l [OWITY i itu§: ts in
wat er: Cong—{m\M-CGonc (g/ 1) Conc (1) d_95[00 5.5%5 1 2.50 0. 185
G ucose 5. EGil+ KIS %q. 39 0,039 % MySO260| 278D. P4 . 07a¢t & 100087 2. 270
R G 5 A M K A A
5+ 6 |100 % 0 96 % 0.06 75% 0.11 7.6 0.14
7+ 8 52 % 0 96 % 0.06 55 % 0.13 71.7 0.14
9 0 % - 0 - 0 - 0 -
[0052] . Using this method, the influence of a
compound on folliculogenesis and ococyte maturation can be
5 assayed.
Example 6 )
In Vitro Fertilisation (IVF) and embryo transfer (ET) using
oocytes obtained with the present invention:
10 [0053] The wedium used for IVF comprises KSOM,
comprising the following constituents in water:
Conc {mM) Conc {g/1) Conc (ml/1)
NaCl 85.00 5.552
Kci 2.50 - 0.185
Glucose 5.56 1
KHy POy 0.35 0.047
MgS0y 0.20 0.24
Lactate 10.00 2.270
| Pyruvate 0.20 0.022
NaHCO3 25.00 2.1
CaCly.2H50 1.71 0.25
L—Glutamine. 1.0 0.146
EDTA 0.01 0.0029
Streptomycin 0.05
Penicillin 0.06




Penicillin 0.06 7 June 2005 WO 02/48316 PCTBEO1/00209 16 j-Pheaclped 0.01
[ 0054] The KSOM nediumis supplenmented with 3% non- crystalline Bovine
Serum Al bumin (BSA). [0055] Fully matured oocytes conprising curmulus 5
formati onyogssefit @i ned in exanple 4, are selected. Spg&fhbsine &gl | ected by
epi di dynmus renoval and di ssection. Spermis then capacitat edz y incubation
in KSOM + 3% BSA for two hours; counted and scored for. motility. If
necessary, concentration is adjusted 6 the target concentration of 10
2.106/m . [ [0056] The sel ected oocyte-cunul us conpl exes are transferred
into 30 | of pHdviered3% BYA, and 10 T~ off g gapaci tated [spermisadded, and an
i ncubati on p—of 2:30h L follows. 15 [I0057] After the incubation sftep,
oocytes are transferred to enbryo culture- dishes (KSOM + 0. 5% BSA) .
Qocytes are fdgssl; cl eane e ol i 1 a..20 . Al pipette,
resulting i ntddet gtchrrent %@rﬁggu%ﬁﬁrxcﬁ I%ggpé}%ge %Qs%letr 30°elq°§“f romthe
oocyte. 20 [B®OS¥plAfnerBovdirrodesunfAafumtine(Bacubati on, oocytes can be
scored for f izhi sation detection. of two-cell enpryonal stage. [0059]
Fertilisati Oﬁfoﬁs’g? es of up )i%y72m§oléﬁ%d b?oi\é\fi%&@ystcoi’f@%? MYess of up
to 90% ha¥e freentidh, ok aibtednett in coewbes p) ovidedibyctie gmthod of the
present inve ioP. 7.June ;2005 17 CLAIMS 1. A nethod for in vitro

cul ture of ﬁﬁﬁhﬁF & b¥y&Pidhdy Bl | seryalcmpchcdigdesédonn Sharmi isconpri ses

the followitrensagpReyented! BPSincubation in KSOM + 3% BSA for two

hours, counted and scored for . motility. If necessary,

concentration is adjusted to the target concentration of

10 2.108/ml.

[00561 The selected oocyte-~cumulus complexes are
transferred into 30 pl of KMSO + 3% BSA, and 10 ul of
capacitated sperm is added, and an incubation step of 2:30h
follows.

15 [0057] After the incubation step, oocytes are
transferred to embryo culture dishes (KSOM + 0.5% BSA).
Oocytes are first cleaned by repeatedly pipetting with a 20
pl pipette, resulting in detachment of the cumulus cells
and the sperm cells from the oocyte.

. 20 [0058] After 24 hours of further incubation, cocytes
can be scored for fertilisation by detection of two-cell
embryonal gtage.

. -[0069] Fertilisation rates of up to 72 % and
blastocyst development rates of up to 90% have been

25 obtained with oocytes provided by the method of the present

invention.



- providing a suitable container for the in vitro culture, -7iﬁ_{e?‘0t0i5ng a
follicle froman ovary of a mammal, said follicle conprising a east - a
theca or pre-theca cell, - a granulosé7cell and - an oocyte, a secondary
culture step using an attachnment pronoting second nediumwhich is free
fromoil, and - obtaining the matured follicle 2. The nethod of claim1,
characterised in that the nethod conprises a primary culture step executed
before the secondary culture step, @SREMSan attachnent prohibiting first
medi um which is free fromoil. 3. The nmethod of claim1, characterised in
that said ovarian follicle is a secondary follicle. 4. The nmethod of claim
2, characterised in that Asaiethodvafdranifioltiitebe ¢ltarpri ofir wafmbhliad e. 5.
The met hod t ai e C a ised in that said ovarian
fori et oo Ha-ae ézg’§1°lalﬁglg%hamr%éi%%%rﬁasﬁdf2518’[ Tepat B rhdeRsd W U any
of the cl aiffdlevipgssubsesenetEePsed in that it conprises a tertiary
culture step for h a culture_step using a maturation
i nduci ng t hi r%gﬁ%ld@ur%?gr g@ﬁbétﬁ] g?]léfa%?l%guff ?ntg“ﬁ ﬁnavﬁ%%c?ﬁugéuge’

cunul us- oocyt eetoripinax. a7 TlAecPO05roh8 an Dherpetdodaasndmhaany €fid he '

clains 2, 4 ok, br;gharggterdsed. pn t the primary culture step conprises
t he different?atli on o rjl[njh yaltcolésareg%ondary follicles. 8. The nethod as in

any of the clainms 4 thech orchegddiceni s=ldl,i n that the secondary culture step
conprises the attachment of t\?hl follicle to a surface of the suitable

contai ner and the di $5ereRtfation8f the follicle into a preovul atory or

preovul atory-1li ke &wlddeglte, 9. The nmethod as in claim®6, characterised in

t hat
- a secondary culture step using an attachment promoting

second medium which is free from oil, and
- obtaining the matured follicle

2. The method of claim 1, characterised in that the
method comprises a primary culture step executed before the
secondary culture step, using an attachment prohibiting first
medium, which is free from oil.

3. The method of c¢laim 1, characterised in that said
ovarian follicle is a secondary follicle.

4. The method of ¢laim 2, characterised ian that said
ovarian follicle is a primary follicle.

5. The method of any of the claims 1 to 4,
characterised in that said ovarian follicle is a frozen and
thawed ovarian follicle.

6. The method as in any of the claims 1 to 5,
characterised in that it comprises a tertiary culture step
performed after the secondary culture step using a maturation
inducing third medium free from oil, fesulting in a mucified

cumulus—-oocyte -complex.



the third culture step conprises maturation of the oocyte and; A& 54

ovul ation-li ke sheddi ng of said oocyte, _ 10. The nethod of claiml, Turther
characterised in that said suitable cofitainer is a reduced area 96-wel |
flat bottomculture plate. 11. A nethod for assaying the effects of a
chem cal or physical influence on folliculogenesis, conprising the
following steps: Executing a follicle culture as in claimlin the
presence of said chéni fak oethbyskesalini ahuerdcehdurilagmat 2| eastorore

cel [ul ar deyal ooyntec8t age.crand ey 8Sayag, L1e S LeShs, 12 A rmiiad as i

t
claim9, characterised in that sai tsare assa va |da€?on_of
oocyt e qualFifyersntdatian eatirdnanet trodesondetedididdnieéhe group consisting

of IVF rating, ratigg GhedGyal@aMen al, coppetanca,al Ler Jergilisation and
i npl antation, spindle staining, organelle analysis, chronosone andl ysis or

a conbi nat FBATEHeESED i3, thathdhigodeasndarit|xilinge eter acterises ihe t hat

sai d ef fechsraemassayed by anal mgheg £0! 14 culpganesis qual | %M%tgylea
validation method selected fromthe group consisting of proliferation
anal ysi s, GPRFt%H i abf orfbgnafifsiesengiaterm opr odhect ifohligheci intatison or a

conbi nati oprébeirahbryldr frdRlhodoAs likcany pfctde clains 11 to 13,
further characterised in that said presence of said chemcal or physical
i nfluence i s continudus™®f B OGnEEnd8uSLaihr bughtaractReieed att orhast t he

follicle cuhtutieird culture step comprises maturation of the oocyte and

a ovulation-like shedding of said ococyte.

13. The method of claim 1, further characterised in
that said suitable containexr is a reduced area 96-well flat
bottom culture plate.

11. A method for assaying the effects of a chemical
or physical influence on folliculogenesis, comprising the
following steps:

* Executing a follicle culture as in claim 1 in the presence
of said chemical or physical influence during at least one
cellular development stage, and

¢ Assaying the effects.

12. A method as in claim 9, characterised in that
said effects are assayed by validation of ococyte quality by a
validation method selected from the group consisting of IVF
rating, rating of developmental competence after fertilisation
and implantation, spindle staining, organelle analysis,
chromosome analysis or a combination thereof.

13. A method as in claim 9, characterised in that
said effects are assayed by analysing folliculogenesis quality
by a validation method selected from the group consisting of
proliferation analysis, differentiation analysis, steroid
production, mucification or a combination thereof.

t4. A method as in any of the c¢laims 11 to 13,
further characterised in that said presence of said chemical
or physical influence is continuous or discontinuous

throughout the duration of the foliicle culture.



