FOLLI CULAR FLU D FOR PROLONGED GROMHAND SURVI VAL OF
CELLS FOR CELL THERAPI ES TECHNI CAL FIELD 5 Ti ssue

wen@snessi ng is the devel opment of bi ol ogi cal PCT/CH2004/000520

substitutes to restore, maintain, or inprove tissue
function. Specifically, tissue engineering is a method
by which new living tissues are created in the

| aboratory to replace di seased or traumatised tissue.
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regenerate tissue is to isolate specific cells from
ti ssue, expand the isolated cells in vitro, and
ITedEnfcALlhaeEeppanded cells into the di seased or
traumatised tissue so that the inplanted cells
proliferate in vivo and eventually replace or repair

tﬂ&:tk'e?@%%eﬂrﬁﬁ Bcﬂﬁe dé—\fé'lo?)rﬁe@ﬁ Brbigig§icRatipHReRs ?@F@stcﬁ@' rﬁéﬁntam or

a variet pes and tissue defects. 1solat
depr %’eé'éél'%fuﬁét'oé‘r §H%‘?’f'(23’|"¥ flispunenginesting & a methagy Wthh new living

SREGdd are c¥éa$§wmh@raba%r? tSFpRick @ts%aséeﬁorﬁr&mnbé@ﬁssue
cells (stemcells) cases, establishnent of
appropriate culture conditions for cell expansion is

BACIOROYNDTOPIMHENINVENTOflEr to maintain or inprove
their £otent| al to regenerate structural and

PR BtraleRy toreeangiate feRlipds ipdlatesngsific pellsifeam Hisssig, ofpand the

fiesiated cells hhera ﬁN&lngﬂﬁm e SfpahHSSE&IsiRE TREHEA<R or traumatised
techni ques, is the 2 orrection of defects in

dispys F% ahgdmplagtedecells profileeate fmidyo andevgatually sariaqeRysepair the

h%§ué béreteThB *tédhhhqué Qaé 98&93;5 b8 td §$§rl|éty af éeﬁlrtyﬁésaéHmissue defects.
di sease I?r as a resul &ﬂf%m S| s is due to

d92lated cslhs ?Pé%?eeelgfer H@PFﬁ‘é’ﬁ'a‘&P‘t‘;ﬁ BagiiiG fissyes or undiferentiated

Arbderitencala nReR defis)t Mot Bfek é’dt@dhsﬁrh@ﬁ‘lcﬁf @bpl@pﬂ&@ culture conditions
enerally does not heal, the subchondral bone is

Al iexpansian 'Steﬁté?"éP'éSl"ép@B?r'Pﬁﬁbor??f tp maintpigAiMBIP Ve diedr potential to
hegénetfte atrlittlial 86H ARBHRRI tisEDe efevalEAkt i | age that grows
in 25 place of the damaged, articular cartilage is
called fibrocartilage. Fibrocartilage |acks the

Wb&hbdléﬂéﬁe@ﬁﬂfoﬁw Rr ﬁ%@@@bﬁeﬁf&'ﬁ@éﬁé@beﬁér@w t‘ébﬁrﬁq&l&fs is the
the original hyaline cartil who suf

Jcerrﬁ?tloa‘eﬂ?ﬁ@f@%'@ CRkAonRLE E?SL& HBE’%@@&'SFW%P?WHQ?W@S little

%ﬂl%rrééér@ﬁate REMLATEr tl@hfnfae&@éﬁseaﬁ RS ‘é%ﬁﬂtsofrm Sgep 913 is due to
taken to repair cartilage tissue, includin

AR ARSEHIAG RBter ] noWT R prilAgE) Affaygh 4Athage  the superfical

ubadral ﬁl@tﬁrg%?\ét%lly gbdreriot B RE tHe RIBERInIAR BEAS RS cli8fised, therefore
articular cartilage repair consist in_harvesting

SRBTRIP &2 islecation s briie PAaeR Hepey. BRRInew safiiage s arows in

PRBGT HYdRSadddl SEEhMdr %l@g@lstcaﬂ&ﬁflﬁbm%@ Hrocartilage lacks the
transplantation matrix material before inplantation of

AR e MRfedesiiablg ArRcganicalisepertias of theeriging ialine cartilage.

Fedleténd Suffdr it @Hﬁlﬂa?é %r&tﬁéﬁéah@ﬂﬁe&i%&eﬁ% aRRitRL de%@nér%tnon
conpl ete; however woul d require a large quantity of

starting material to be harvested fromthe patient,
ISevotal diffgrenhapproschas eedvebédreaken foadpair cattih8@ssue, including

R AGRnS SRsh SR B ansiRads AitolaiheRs SHBRE oerimental
razuphﬁbhés‘ for:&rltlb?laladfeﬂrtlla@é Ripai domdist IT] hpvestingdhondreciteefrom a
ar ea ti.ss 0 i,n these
TR ittss anf eqering Dot PadPenge SPFRY cBla Hipedgepmigna
transplantatlon matrix material before implantation of the graft into the damaged area.

This technique results in high quality cartilage once regeneration is complete; however, it
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enbedded in a gel or associated with a bi odegradabl e
pol yner scaffold. The three di nensional nature of

WO b@sm2aTatri ces inparts structural integrity tPCT/AE2004/000520

i npl ant and provides rigid supp@t for growh of the

chondrocyte cells into cartilaginous tissue. Although

this system has the advantage of requiring fewer cells

avulstraatireng lange ewaniity, oftstastingamaierialge bethaaiastad from thei patient,
uality if the cells are

har hﬁgt"légmgé;atsg gﬂlzlenngg’g{'"pgm skel etally mature donors

(adults). An other nmaj or pr oblemin tissue engi neering

ilr?‘ ti'lgrea;ﬂf QMeStCﬁSﬁH}b Bd Frbii o ein@ied in monolayer
i pr 0

ture rovmng eration.

§ulﬂé§s; ermtd@ suicienp nw@b%rsofph@t arp métﬁémdsanddmﬁwntqﬁ iplodhejdamaged
Wltk% %y JI in tﬁés%'@a'éé"ﬁ‘lenl pq %oheréiLﬁlte's'?iQQt that the cf:ells are either

inite n culture. e vast mpjorit

getperidediniage! o gmtsé«%hW@ 8 b@de@r@dwe @p\yg@r geaffold. The three
SRR hé%urtet‘tﬁ“cﬁd%'e%atﬁbl% itPafs SAGHural infRYRiy t@?rhee mplant and

patlent conpatl e cel or tissues generate

Sryides sigidsHppad f@“fgre\ﬁ@ Cémonﬂmvt@rﬁé&s e magm@rf@@ye
?\‘T’th&él’\' this st‘éﬁxuihé!; the %H@&ﬁad@émg&ﬁnﬁd 1%%?0{9(3 efs%@é}'hﬁg fBrial, the

esl ons | nduced y girven di sor der. her current

cartilags ebtainadiat tﬁwénﬁﬁhed spyiien £f Reer %@ilﬁygf the gelis,arg hapvgsted or
SbiafHeld %r&snfms@'ré gorftRé [agels)f rom human enbryoni ¢
stem (ES) cells ‘or xenogeneic ceI | s derived from pi gs.
Exanpl es of these approaches for Parkinson's di sease

@\heotﬁ’érflﬁﬁ{)le&%@ﬁﬁﬁ tlgé{!@éhg“}%éﬁ %ithé Eﬁfp@mecﬁﬁiaué Ebe&e%lp living cells in

? neur al I's (D acrin/ Ge

§t‘| He éy | Qé@,W'HGIaGd Peoligaratian. @eﬂjﬂ@frﬁe@ésceﬂﬁéiﬁ % 9‘f°Pé$S V‘?b?fﬁve”ts
B4 iy h@lﬁrﬁé‘lﬁn dall& fbm JPSWRY (Fretiretihg) |ﬁé’éfﬁ1ﬁel% in culture.
substantial ethical issues since human enbryos have to
be destroyed to generate ES cells. Second t he use of

ﬁ'ioﬁla)‘r:fﬁ'e'v%sﬁngfoﬁfysoffdégéﬂéPéﬂv@"&ée@Eééf ar‘é"i’@&%y &ﬁ?@& symptomatic
i nvol vin he transm ssi on of porcine-borne hogens

ﬁ!@rmmﬁue trra lagk obaitaiakle pﬁh@%@owml%g@'éssorrtléa&ﬁSr@nﬁ?éed for

WEmPE, byoRder tﬁé’BBB\‘fegn%bﬁ’ﬁbneJWtﬁod SuhBkeby'saRatsud calli§ fdplace
need for an efficient nethod to derive r_mltl pot ent i al

sawroed figsuedr repain thagsians diffuced bya cbERetisEd®lel | s. Mor e
and nore animals, particularly |ivestock species, are
bei ng cl oned by nucl ear transfer of a nucleus from a

Siheriquereptetsll- heﬁe@ therieRauéia pRRIOBENSF NG INYRAVEREATR Gither allogeneic cells
%\éﬁ\‘;e%f f?onf'l hOman e'rrFBM&ﬁd‘ ét@hﬁES)’cel@M@@eﬁ%mP@% derived from pigs.

NTI ON The obj ect of present invention is a
@@Wﬁl@ﬁ@@#’eﬁ@ apR@agkes ﬁ%PﬁﬂKE‘IS@%F disgaga areliffrendiated Rpean neurones

?éerf&'nggrlwd’ foelf Elg"ﬂéu%? @e@ﬁ%dnﬁ/é@h}ec) AltHoudh tﬁ@é@ SfAegies hold

S, Into t anot via a novel
@planﬁlfmr@msel ey skigRri feonemajpk émftaitm@ﬁt Fiesh hyeran B cells raise

‘éhbétéﬁtﬁal smayegué‘s Shcd et erﬁbr§§é1ﬁ§\/ett8 b@cofé@.frwéoﬁe geh khérate ES

ch ang in function and can desi g for indivi
sells: ereend, dhendpe Aeig ceeilmuﬁ@s |fr§m F?Otﬁ%i@”h HKNSUESFUSS ﬁafolv'ng the

$ahSHhisSioR O psorcrnaaaorﬁésatﬁéﬁérwtb RGmah. THIABbAR of ek sirftegies require
t he presence of
the use of immuno- suppressmn

There is at present a great need for an efficient method to derive multi-potential stem-like

cells from patient's own somatic cells.
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serum containing follicular fluid or conponents of a
follicular fluid prevents senescence of the cells.

wORmsorEB7 t he somatic cells with a limted |ifRPSPaA2004/000520

cultured in vitro in the presende of said conponents

or said follicular fluid acquire some properties of

stem cells and can be passaged continuously, but only

iMore laad ceve ianimaig q@rt'@ygﬁt livestock gPesiesilase beingiclened by nuclear
ql%lﬂgfép 64 ﬁuélém%rﬁ% sffoprlaltlb &\l Rfo drludieSted ¥Ry le8 VEY rh@t'ﬂod suffers from
relates to a or preventing senescence and
adawleffidlenspmat i ¢ cell's conprising culturing the cells

in a serunmcontaining nedium or an equi val ent thereof

and further containi n8 follicular fluid or conponents
tHEVMARY @oMHENVENTIPNe i nvention relates to a net hod

e cﬁ)fec@ bf the'] ?&%‘n?ﬁ/?fﬂloﬂfﬁ &Féchﬁolb@y ® dmﬂggfhetm%ar function of one

resu In SUCCGSS ration of t I s and
rtmawfdmmxcepaﬂahse@scpm@nor%r%atgrawlgﬁa ¢RI dnfo; that of another type, via a

| Jil OTR HiddHddife M lﬁRﬁelnh&n blébseh& %ﬁﬁé@éh%}?é\il@ biN@etal tissues to
cul tdre medi um or an equi val ent ther eof further

asaemplishibe changednfunction andicasy b%@@ﬁm?éﬁ%'nti'wék@d@“efﬁs using their
Rt iyl ar the invention relates to said nethods
conprising the steps of culturing the cells in a
ser um contai ning medi um introducing a follicular

Nés%dw Fé’éﬁ%%@ rgu?prfsh@rye@fat Rttty &%Hnlé[l@ céﬂ%dlh tH8 presence of a

I'ndefinite proliferation of in

rséﬂémc@'@la@!l‘@cfgl"ﬂd?re@“d ehonHeesne of a.f?{bcw|ﬂtlls*rrz£e¥?@6ﬁ gfescence of
'tﬁe Wi el\/’bbf’éb?/@F'tHerhoH%%c aélls: wffFVé)llrﬁﬁ’éd Meédéﬁ RGN Gitro in the

foeta f serum end |(r(1)g of sommtic

cqesence of pajd gPERORRIYS bra 'Cu@éﬂtad S OIRRIPURHIPS glstem cells

Ognéisc‘:aﬁLH@ @é&aé&l Mtlﬁl&’ddsw S&ttﬂn\&ﬂh% coriRGihg RYesred QﬂfBI!]cular fluid or
e effect f oet al serum not being totally

Lﬂmﬁﬁfédm”@@ﬁdwmr\f'ﬂldent serumfree culture nedia

are alsowell known in the art, and contain, anDng

i norganic salts in proper concentratlons usual | %
gFhsviYertien reiates fo a methasior Preventinasenessensnand geath opsqmatic cells

gol?r:(ﬁr lb@lﬁl%ﬂd tﬂg cQI'Isoiﬁ hedd GRlcohBmirdf Mediamcbr %ﬁre@igﬂﬁlént thereof and

uid is obtained fromovaries,

rfgﬁl@ﬁﬂoyn%ng &)ﬂchlar fhuid gf SRMRANEALS theregf. Fpgpgmqe g}e invention relates

ft8 3' rh&Hb@?orfdebﬂlﬁerSHtmlbﬁ’ %f &lsiiba Hﬂ!nﬁéﬂﬂat ﬂ%@Mtsﬂﬁ su@dés@iﬁl
equl ne ['i cul ar id. Preferred por ci n

fmplnfer@uwapf hhp @iews armbmpintqﬁ'laaﬁe of tb?lﬂdlﬁﬁsﬁaﬂB%t'Oam’f@?ﬂ“ébc%‘?P”S'ng
p&ft&h {h¥% o@H'é infd @é}uMsdoﬂfbnﬁﬁfaﬂ@FéijHﬁhf it divalent thereof and

such as centrif ion and filtration over an
i feper qontaurérr\g foftigrienByid QU?QWPWFSJHeFﬁBK/ be obt ai ned by
filtration over charcoal which is known to retain | ow
nol ecul ar conponents and inpurities. Con'ponents may be

dbteartisslar Bie inyention eelates thsaié mﬂmdﬁgome"ﬁﬂg ieteRs ffass

and/ org lllﬁdi!h@éellgﬁad'éé?@h c.foh{aﬁnfh’ﬁger‘iiheEl|9|1”|| icular fluidis
prefera d@use prolong the |'ife span of

mal
hurran iavesusing 4 foliewr hud ot cpRaneRts thFrePUARdAS cultlre medium and
fol 1T cafbfingfihdd it ﬁrd%%t%aﬁwusuﬁe@béa%oeammuréa and

mai ntal n granul osa cell lines. Follicular fluid
charcoal filtered can be m xed with untreated

Serum-containing culture medium is widely used in the art. Typically the serum is foetal
calf serum. Depending on the type of somatic cells it is also possible to use a culture
medium free of serum but being fully equivalent, thereby avoiding side effects of foetal calf
serum not being totally understood. Such equivalent serum-free culture media are also
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follicular fluid, preferably in approxinmately one to
one ratio, and the mxture is superior in activity to

waoirdosezt7etl follicular fluid as shown for the PCT/CH2004/000520

establ i shnment of primary granul dsa cell lines and for

the proliferation of primary granulosa cell lines. An
approximately 1:1 mxture of unfiltered follicular

fwelli kinowndn Hiezarc ead centpinepaang Borganisl safts fn RIPBer apncentrations, usually
Q%Mh%nﬁ%é’s gfd %8\‘}|hé/ §rowih h&%dﬁ%t Hodh & grbl@- éu@}é@r‘ﬂhg Bldchemical
and 1's eref ore preferred. Furt her preterred

c‘@@fﬁ@né‘?ﬁ Borﬁ”fonﬁél licular fluid in the inventi ve met hod

are nol ecul ar size fractions > 30 kDa and the corrbl ned

nol ecul ar size fractions > 50 kDa and < 3 kDa.

grodliculer Beid s opained Bem eyarias, Apd s r&@ﬁ'ﬂy@@"@%trﬁme quant'tles
ﬁ%‘?ﬁdd@%l%ﬂl&'ﬁu%&n@@@%qs E&cﬁ‘a@ PVirRE oting 8RN BGIRE f@Miicular fluid.

t he human al pha- 2 -rracrog obul i n precursor and to

HsRisreg s parcioe felicuideides, and these are |ikew se

preferred in the nethod of the invention. The members

of this famly of proteins are in the formof a

Helhistler flaigaray %}?L@'fﬁle@ oneardaly ryrifiegasipg plagdad purification methods,

digHbE 'cgﬁrl#dgaﬁ(ﬁﬁam!rélﬁan dieBbn Makamsr F[lrtﬁafspilrlﬂcatlon may be
conponents of follicular fluid with wt h pronoting

gro

RiFiged '?/V Htiationegver ?hﬁ‘f P‘Zﬁi é‘ihtqhé% kagun Prrém lpwdnolegylangogonents
| ipLIGfd] BbmBBESHS RN BB bkainef bJﬁaAdt.bﬁatloaracEérulng t¥hridlecular
cell survival activity are preferred. Manmmali an
JBAEsaNS/F dlaEtY- whi ch can be rescued from senescence
and death and which can be de-differentiated in a
manner that results in successful proliferatjon

t he
CSiareoah e Fahigh Sk By Biefeesnl 45ect BrrBrlPDGIRGHE Span of nbrmal human

Rﬁél@iﬁtﬂb%blaﬂé‘-‘ wheffasemBERea afollﬂfu&iﬁ *ﬂbi@ﬁ@pfe@rbﬁy us&d fBdstablish and
i brobl ast cells ,nheurons, keratinocytes

naﬁataatgr@e@osa ?P‘H@P? ifllicylar §vid chpisea f@@ﬁdscan@@rrwa?d with untreated

febiREa fRisd, pi?e%ﬂaﬁg/a{ﬁ‘ Qpﬂ@%h‘@\f@y orld"® dridvafid, iaPB th\@@Melis superior in
is not restricte particul ar somatlccll

Ativifydo wgpg@ggql@q% flglﬁiyastsslpﬁyn Sor tag geipblishment of prlmary granulosa

AR AREH A fo@tﬁeﬁﬁolﬂér@ﬁ@r%f brWeﬁ?bfe{?ﬂlosﬁ lc8l Ridst AR abﬁ@ﬁlmately 1:1
(or stemcell-lik rated whi

(R St diiored Teliviardid snerercos UL iRy Ty Sebariiaany
CacliR ih 3R RERRBJIN theMRAEE hridSs tHepdtbe dréfefreg@ener at e

new tissue. Non-limting exanples include also
endothelial cells, nmuscle cells, chondrocytes and

e RBP St fed a%%bﬂﬁﬁ)ﬁ@ﬁt@ onollﬁ:Qﬁﬁflulé ir@klifvenBvedmethod are molecular
particul ar pro when such cells are frozen, stor

P frRcHAng a@erkDracﬁndém £QmPiRgd melsclr sizg fréf:tfqnéﬁe‘éﬂs'@? §nd <3kDa.

dﬂ%sdrbféﬁjeb Yii ddh@ﬁé!@&ﬂaﬁ dizefpdttiohy E&ﬁalﬁfpeﬁﬁh&twmclﬁ&ir}e%p@ﬁd to amino
freezing storin The efficiency of the nmethod

of
taeid $Wén@qscﬂf ﬂaeahura@ﬂ ?'eaﬂﬁrrya%siﬂwwm%s%ﬁnga%homologs of other

t Wed, £l thése drBgikéWive pidréred iH R @kthod | R trRSinfehtibR ETHESRembers of
a follicular fluid or conmponents thereof fo

F;h@\f@rmu @fg)rgtgwéﬂ% indbe fve A edionoisispnpeyy, which consrlsts of two pairs of

s i delImkBa Ehaths. Qﬂ?anoﬁs@UBF Mas€ eémﬁoném@ofwamr flulBlith growth
results in success proliferation of the ceIIs an

rEPRe iRt aNG malrx napRerigscale iPHIERF- Meyfﬁe. aw m%@f@& mass

%nﬁ@nen@wfdm&alapﬂ@aw demg@:nwbpébtlpﬁmqﬁaeﬁe@ ovel
nmet hod for maintaining infinite proliferative

potential of adult somatic cells. These cells can be
USHnRBarfs SRaCRII9which can be rescued from senescence and death and which

can be de-differentiated in a manner that results in successful proliferation of the cells and



10

15

20

25

30

35

differentiating cells which have nedi cal applications
for treatnent of degenerative di seases by "therapeutic

W@ bk@siony37 The present invention can al so i ncr REBEEHRIVE/000520

efficiency of nuclear transfer By providing unliniting
amount of cells which are re-programed toward
pluripotency. Immortalisation of somatic cells is
d&%lﬁﬂeﬂ?n@cﬁféhﬁ?ﬂé@ffﬁ?nﬁﬁ*@ﬁ@mlﬂlcﬁﬁe der exapple, granlase@ldells, dermal
WbkdblaR cAPhEFDhE kelifbQlted 61’ herpg o@?@& 98 aﬁﬁﬁl)éf@ranlﬁ%@a cells,

present i nvention circunvents ranst ection

ierpaldierehiany celifeandanqurenst Eh%lwﬁm@@r h@weMer.df n@frfpsm@ﬁed to these

| 3kl §Ot95ﬁ’c‘,’\6élls Higs Qﬁﬁh@ﬁﬁé‘ td &ny' t%c—?&séd?rlla%c c@?@WcB&dmg to the
that the cell with anlnlnlteﬁrowt capacit

y
d%%%ﬁnh@aentwnt H@Qﬁﬁ'i%é\tPedPr $tR@ ge wiqeaﬁwmsbemﬁneaat%wmch then can
%' Used I& erﬁHer%QﬁeW tis@M@ My iRl tRAtcantodasdiael ahf %F(pa'ﬂded is usable

the somafic cel an individual contain the genetic
iiAfegeRaEaie Rew @%ﬁHer B'G”t“ﬂ“ttﬁ‘ét%ﬁ@p&ﬁynthﬂ}?eﬁ%ﬂ endqtheliabgalfs, muscle
Wagd) cRbAdresytédlar ﬁe@ﬂy@yta@enw ronment, a termnally
differentiated cell's fate can be redlrectedto
pluripotentiality. This fact has been exenplified by

tSEPeSEEFRE DF s@hatfk et isCa ﬁéﬂlbulé}%?rb@éﬁq vPHe@a"b%Eﬁ 'bells are frozen, stored,
experiments i n _nonhupan nmanmal normal devel opment’

rﬂ“@é‘é@@i@"ertfﬂ"ec%ﬂ@ %F@'&%?@ﬂemwf drastigally seduged in many types of

REARINE Sellsasi fFderRtbrRANGoriRITRAEHIBENSNS tHEMRIRDJHT Ehe invention can be
stably inactivated such that, under normal conditions,

trﬁ%d"é‘@'fam%é"ﬁﬁﬁ‘ﬁ' op &l kAwed celisne present i nvention
provides a nethod inducing changes in nuclear function

and .consequent | chan |ng the cell's identit
dhwdnvyestieniyrier o a9 tod @H%B"I piollicelar fiud OuFRPAiels thgreof for

\Wréventind bérfedbariceldndi dbaft alﬂbpfﬁp@élam’éfenh@lﬁfned?fsom%ﬂ@ cg% in a manner
Ia$)tanded indefinitely, but they e whe

di
IreRUts 4t syqegseiuli Péo'rf%rﬁﬁ%ef th%e%ﬁ anﬁ' mﬂetep?r&ee?fé*éew'fferent'atlon
gRfdhficont ai ning cul ture nedium n practising the
present invention, no enbryos or foetuses of any
speci es are ever created or used and no m xi ng of

IB43BS oﬁ@dldﬁ@a‘tﬁblﬁiﬁeelﬁﬂ|ﬁ%h@rﬂﬁrfo|vﬂbs 8nod&nRethed fINMaMEihing infinite
occur s e_i nvention can be

PR iNs PALaT 1 RE UL FRIe, FOFRPERIHGHaRS 25 a source of

fomferérttiating cdllsWiticH ﬁa\kﬁﬁé’dléé{ a?b!lﬁ:'ah@}ﬁ' fer t'réhtllnéﬁgﬁ degeneratlve
quantities from|local slaughterhouses. As shown Dy the

Qﬁ@é‘é%ss b YBRHICEIBMT" nucl ear transfer, the ability

to erase the nenory of an adult dlfferentlated somati c
cell and replace it with it's long forgotten enbryonic
TOfF vqnynwrﬂﬁovéan&lﬁoynwa%@e §ﬁ|°|ei”t3¥/° oA {ransfat ey providing
tuARMItiRG aRTouAN6F X Whick ald #@-@bgﬁﬂﬁé&tﬁmm pluf®btency.
providing an adult cell with follicular fluid or
conponents thereof, the present invention alters

MGlofalis B Bf yonaétsé deﬂ§1 [$QREaUSHtAREd B RaERSctibR dF a 3Ukured cell with
comonl éﬁobser ved gl uri potent stemcells. Benefits

FAFXRR? Fé{ﬁ%tgrf&fte('% r?ﬁ"?/@'i‘ﬁy”!?n Thaeresgat 'f‘Yﬁé’“PBICIrE}W‘Y?gﬁ“S the

Elahsfebifdn Methed bl @ﬂiwommle%erns w(tne pﬁﬂ@ emronlmamrbr infinite growth. The
enbryos or foetal tjssue not have to be

lpg%c@ss Lsrrgéqrélgle Waa@gﬂh%&%gell W|th an infinite growth capacity obtained in the

method of the invention is not a tumor cell.

The present invention exploits the fact that all the somatic cells of an individual contain the
genetic information required to become any type of cell, and when placed in a conducive
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No mitochondrial inconpatibility (no nuclear transfer
into an enucl eated ooctye). The nethod according to

W b@siozngnt i on conpri ses the steps of provi di nBCECH2004/000520

popul ation, previously isolated $rom mature tissue,
and de-differentiating the cells under expansion
conditions. After being de-differentiated the cells

cENTBRMERt A derminally diftepprtintadegell’s ate cam be redirgictedde ehripotentiality.

ST FdcE h&ehder! sifhpliffe by thaisuBsdsR P Sorh A &l HutieaPd r%rfer
tissues %ener ated according to the 1 nvention can

- &XPRITPEISAR P B EeRN MaBMA, dscnorEnldeyaiPpTIeBt proctaskn the gene
t HorgysRmait6fe of a 3kl b&RdPiesB&riftas bRy réMBn%rbf kY RRne are stably

nd/ or, accel erates and/ or pronotes
|8ag|vpﬁegrsgﬁlg Itgﬁe@porm%cq@ntpgs Ah§ cglf capnphiejwenaigf The present

fm@érﬁbﬁ prdVidesiavaeag *ﬁqdﬂxlcfn@%hgrﬁﬁésaﬁ hga?gfgﬂ%iii%gfaﬁglcﬁn%ently,

sed in the rocess of
NERIBS o) SasEny SrsRoras S aelEnWaga prlisuween freated with
rfeticdl&refiuenbd @ﬂwmeafseth@*éap bartie kgpmekd mdléﬁm?e‘i;ﬂ%gﬁmgjﬁw die when

,% ros ndin B, prostaglandin E, prostagl
Ahg cﬂlfcgtaéﬂyﬁés rgmqv,erdo@ve\ml@ reSRNGE ©of SRIHM- contammg culture medium,
hor nDnes/ corticoids, |ike dexanmethasone, and growt h

hose of ordlnar skill in the art wll

AB;!?F%CE'?'HQ § H’{SS%H”V@W%W@@WVQW daetuses i japK spegies are ever

| onygtad bivesetieindath @ixingedf huf¥RaRa inBA-h@R@n mitochondrial or genomic DNA
de- di fferér]tl at i gggcan be ap I i ed. Tissue engi neerl%

(YERRFY R SRR e ﬁ°ﬁ§@d”‘fet5‘ e Faneee Peréareeddn Wiousi ng

aaeqwenaﬁhgﬁep (?‘rérﬁfnﬁ@tfom@ulbr ﬂLMPi@fieadT!/ %%i%b@iﬁ 14168 GLARtities from
lied to the correction of hard tissué

an . be
ggqaégl@géﬁgrh%seass defects in cartilage or bone that

ari se fromdi sease or trauma. Tissue engi neering has
ap I ed t the correction of soft tissue
gsr‘%@ ﬁ’é(é %%%5%0 ongafig,ell Bucleat tragsigs dbe philityrie erase the memory

Cuﬂéh @it Hifventiaten ssman@@elwﬁ%dreblacé RUARRA ‘?trs%ﬁ‘g fB?éét%ﬂ'e'anryomc
pi dermal t71 ssue

FRR0n soimiiet o pe e by e peBis Pl ans Sdisgorier

bhelaﬂ#nérit SSsroliging-anMBéRkcall Gh ko‘fllcﬁﬁy fB8 d#%@quBﬁ’% nts thereof the
reconEmV t the breast of wonen afflicted r east

PLFRER i9g @eisd1uciear memery apd 'aﬁ%%?@@w@@mansgs thah are commonly
tobseried ingeerigdisnt siaat edlls. Bbnefis kladi8Rta BQOMQeWeﬁ ficlude the

E‘ﬁ h. of which are incorporated herein y reference
gy nore, congenital defects such as vesi cour et er al

Fef | uRliminatihg) e@ial B@Blémsc(ﬂﬁ nB&d foP hiuReh @hPYos or foeta) tissue,

n t|o of a or scaffolding matrix seeded
\?/“E’FP%?E’ \éqiosbe, H‘?egncréﬁqeéc‘?ﬁ%trMnt to yield a
ruscl Noaﬁlﬁz%hbmtal W&:@Mbgﬁﬁht*h\% Rtk frﬁﬁjsf&qmoraﬁ’l @%%Eted ooctye).
t he passage of urine or otherw se corrects ef ect
(U.S. Patent No. 5,667,778, incorporated herein by
rraé AiediteRdccofdild B tﬁ'@rrﬁéﬁtfo%rc%mdn@éseﬂe%?ép%rd#' ﬂﬂncﬁﬁb 5@@" population,

nventji on and cells re-differenti at ed |scus
309

RIRYPUS 5P R AL Eisae tAnd cecdfermniatip élai%gerllad@dereexpansmn ‘

b@hc}ﬁlﬁh@l Aftéf&ieiﬁgﬁé—&ffér@hf@t@@metde% B&h bd Wﬁﬁ@ecﬁ%ﬁre -differentiate into a
feFent f or matri ces whi ch can be use

Rran 'P?tf?gcegfiw?p Fasthaheyrpege tae gellsarsyordisgugs geserater according
m‘ tha inv@htidr édn isiehdiférelidéd mtLsdtamé bl élﬁtluFeSm%H@H?H #presence of
%ln trices having an interstitial
gostioge mmg}hngmesl%@/o&@gcgq@t% and/or promotes the re-differentiation

of the cells.



and 3D foans. Matrices can be based on naturally
occurring polyners (e.g. hyaluronic acid, collagen or

wo b@sloeke) or synthetic polyners(e.g. poly-gl ypor/ica2004/000520
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acid, poly-lactic acid or the like), or both. For a

detail ed description of hydrogel polyner solutions and

pol yneric matrices and ot her nethods of inplantation

sry efx yauiebnef factorpghatiacreassy difierpetiatipn ohibgsels carsheysed in the
bb@g@ﬁrﬁﬁéﬁ)f@dnﬁgﬂeﬁﬂﬁfoﬁ Nenl n?ﬂﬁ@ %F(%Sleg%? Pa@ﬁiré Eua? ang'%é used for re-

and other tissues, see
3@jfferentiatipg@re g@g@domg@g@l; pr@st@glandIBmomséaglmdg,n Biprostaglandin E,
7&%3@%@@19%6&( Astdthihe twitd or wﬂi’mutp &Q'Jlt%%\l hoﬁ%%g%s/c&?i‘cmds, like

8; and Vacanti et al . Surg ;
sdexanethasoos aindgrawihdadatsodi rrents the cell matrix
structures are inpl anted in conbination with tissue

expander devices. As the cell matrix is inplanted, or
cEINS§ ohpuiinarg it & tha @rtf%hl ApRreciateitae variety plcaltyresde which the

Sihééhtive nféIsd LRI expHsidn drid deAdifrdIentRiBR kae b@ gPﬁJ&e Tissue

desired reconstruction or augnentation is obt

ErigieerpgstaRnpitenhaye begn usRATY seschrefepts dyaiging a myriad of different
| caneyidsOnis¥hd énQ?rQé’ér?ﬁ@ chh |bl=,|~°aﬁoﬁl?éoqg thcdRIcBor 8t ﬁ’ér& tlQé‘Je defects, such

the fol |l ow ng exanp are not neant to limt

{ Fedefedin i Gartlagr.Of Wh?%'SGWGB@S%%Q%FfQSmarBSSUG engineering has

dase bédresbpibd kb thefcarreaon dfQoft hesu@rsAntiess. i 'V\%Wo? edample, cells used
shows the results of mcroscopic exam nation oOf

oP SHUPBEAL kupRLongandte Upeddy seasnenatciptabplimoroaAns(trgdiver or
| peeRRE N lepRiernd| t@sué‘(eté‘(flsﬁfee&%ﬁ?\él@ﬁmé.)q}rhé Faeoastrdct b Slgment

mol ecul ar size fractions

Firgast lsshia (h MyiscRgels H@V;’P Uspd mj')ecomwsn&hg byeast efwemen afflicted
Wlﬂ‘t)lﬁ’éaﬁfcaﬂ@ér{(eoribenﬂ’al%@fé&@aor aamé’&e é@ulﬁrﬁ@fro@t tra%gwaSQee U.S. Patent

ete follicular

NQi %5 127800 Nk WA 96/ 18424, P@tmoawh?eh aﬁen%eoraﬁ@tad herriDy reference).
Vﬁjr{heﬁﬁ&%e@oﬁ@ehﬁal%le%ch a%QesMﬁJréte%??éfﬁ& ¥ ihdbrtinafte can be

and < kDa. Fiqure shows op tical densit
(@5}60@9 bydmpiantaligh of %5?' %ﬁé?ﬁq}%'ﬁ% a@tweeeed wish m@@@d:e sinan

fdrRefiveldmbliftd ?l@ﬂtaﬂhu%@hrééfthé’t p?é\ﬁ@eSQHE ‘Péﬂ%ﬁl@g rc@ﬁlPM o%r the
the fraction > 50 kDa fromfollicular fluid throu

SRR (P €D O SHpE FOT SR etarh (L SIPaiPn o & 681 B,
qﬁcdrp&a{@ug{@rémlbg%@rncé\)el ght factor of follicular
fluid). Figure shows the results of a bioassay of
the size chromatography fractions of Figure 2 in

T8 e Qfifere RASSE Sctor &gy {oﬁhé E?(/@Hﬁﬂneanlﬂ ce'ffé‘ Fe- H‘ff@l%tnhé’t@d %fs discussed
the high nol ecul ar weig factor of [icular

&Bove gk be inilanisd viithia SL@H'PI9 bfqd%ﬁdahlezgolyrnarlCamatrlzso forin new

QRBhE I TheRCAre \WfIBIEHIM of nitScEsSwHicHSEMe 4. REAMRTtingfexamples
dﬂ§u| ation doublings (n) as a function of days in

l4qs 2 Pelayeds gﬂrfﬁmde?ﬁasmet@rl@hﬁue@ af Algifaés baning cells suspended
QGREYRI brBGs %Q%Je@%ta@lhg %ﬁl qteéﬁﬁeﬂ' E’étw%grll ?Eéﬂt“\m) and 300 um,

cont al ni ng 10% f oet al seru 4/o I cul ar
fang; 3P fors. Maksicps ean pe ba&aown mattﬂr@&pawumrlgrm%m@el(ee g. yaluronic

f ﬁ‘&embr F}QQH{E) 3'5‘:3/%9]399 EH*/'%HS%] g %ﬁbbl‘y&% é%)ﬁl poly-lactic acid or

ar f
the Ilke) or both. For a detalled description of hydrogel polymer solutions and polymeric

matrices and other methods of implantation see US Patent 5,716,404. For other methods
of using biodegradable polymers to regenerate metabolic organs and other tissues, see
Cima et al., Biotech. Bioeng., 38, 145-158, 1991; Langer et al., Biomaterials, 11, 738-745,



Fol l'icular fluid extends |ifespan of primary human
fibroblasts in culture). Figure 5 conpares the nunber

wo@oosoprBat i on doublings (n) as a function of PEWEHRIV4/000520
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culture (d) of NHDF cells cultur&d in nedium

contai ning 10% foetal calf serum (A), in nmedium

containing 10% foetal calf serumand 4% follicular
f1Q$DdVQ®ntlaihal i<h Pedigtrufivige ?8a8-9i 19§8:1@% Yanantilet alalArch. Surg., 123,

g,fsuégga g% charcoal filtered follicular fluid (C).
ar coal |Itered follicular fluid is superior to
untreated follicular fluid in delaying senescence

Qﬁé@ﬁﬁ%‘&mﬁd. &#tg tﬁé”c fmfa{rlws@ru@(ﬁfegréqé|nhﬂ>l£r‘?c§@ﬁff‘cd?ﬁbmat8|g with tissue

primary human fi'brob as s in culture
TR CERRES ASMBEDEWVERTS ininmiaped. :ﬂruceﬂﬁ eplifeeAte peq fogp new tissue,
l’lé‘ 'egﬁg] I 8L Esodibcﬂ’éas% %Htl?ﬁ cgﬁ’ Bé L g%ng tfﬁ@&é‘s‘?t‘édfré%tructlon or
aug tered pi gs at | east In a local
aammwa’uon@/abta@gdar e col | ect ed fr om freshly
sacrificed anlnals and placed i mediately in sterile

0. 9% NaCl at a terri%?r ature of approximately 39C
i|3R|5Ft[Pre$ kFGi' NeOF THEPRAWINGSnsported to the

B YnehtidH Rill%oly 19 lllﬁs@r‘é%‘é‘ﬁﬁ)ﬁworé_ Btali %?Tﬂ% RlISWiRg 8kamples,

t e contai ner upon arrival is apprOXI mat e
cuhickeare et msrant i limitihe seong ofithe DyaptioasThese eaqamnlﬁ%aé@ dgscribed

f\Rith RrerBn&Eo MG 8raviingd0% et hanol prewarmed at 39C, then
di ssected fromfat and surroundi ng tissue, and put
i medi ately into sterile phosphate buffer saline (PBS:

OFléurQ/ tLSr S thQ re?suﬂé bf r'ﬁ,drc%%plc a&émma@n ofjgréﬁ"_w&d ce'h@aﬁ'ﬁ@ days of

ated at on a therno
smc ipn rm@pmzmuaatw raWdC.l@t%emcwf fq“@maﬁﬂwﬂ m%@caliar size
aﬁ%c‘u@h? {J bld £ @%a?hp% J Ao bt RARF ?‘cﬂllc'ulér ﬁwap NUmuePSingRbte number
centrifuge tube (Orange Scientific, Belgium using an
a&fpwellat i on punp under | ow vacuum and a 18- gauge
n?%dé kD&EJ: bo@@%%g@t 1363-80 RYALY: BSOS 158 < G %Xé’&nplete follicular

and cell ul ar bris are sedi nented at

i ghne émlmarrﬂgndcam 50 pRgya 1S MO ool shaied waﬁ#aﬁ kg 100 Well
'ccba‘ﬁ%\Jv?rFL%@ AL Pkoserved frozen at - 20 C until

further processing. The pellet |s used as a source of
granul osa cells for cell culture.' Preparation of

f of
l?g%r‘gr L SHidtws 4 b‘«‘agh fo%ptﬁ:@' cﬁerféw (G!f))eatEBQ nﬁ'@{vlegfébﬂ Ble) LérdiigINo. of

centrif

gcqﬂg(pteg(fyap,ﬁlqm (gprlzqg@qhaf@,ﬁf@rwt‘@omqqqgra@hg gf the fra%tlc())no> 50 kDa from
%m&@%m%m@H%%@QXTE@O@%%%H el (ExARpRK, PUriReRAGEthe high

hr ough .2 mpore size |ter (Sartorius, Germany,
cmplecw@r W@QBWPCtOH'ﬁféb@Plé?rﬂ@)f ollicular fluidis stored
at 4C or at - 20 C. Preparation of charcoal filtered
follicular fluid for cell culture 1 of activated

chaurechshonsdhe teswis AT ARPResavef Be siza chramatography Fragtiqns of Figure 2
PHGradtictateRBLdknt cells (Example K, Purification of the high molecular weight factor

of follicular fluid). CO™: positive control. Only fraction 23, 24 and 25 contain active

material.

Figure 4 shows the number of population doublings (n) as a function of days in culture (d)
of NHDF cells cultured in medium containing 10% foetal calf serum (A) or in medium
containing 10% foetal calf serum and 4% follicular fluid (B). The proliferative lifespan of



Prep(r) colum m (BioRad, Cat. No. 731-1550). The
charcoal is washed sequentially with m of 0.2 N HC,

workoosf2eBsol ut e et hanol, nm of nethanol, and nmPCDTHG003/000520
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N NaOH. Before application of ea2h new sol ution, the
activated charcoal is thoroughly washed with distilled

water. Follicular fluid, clarified by centrifugation

f thes@celisiinextendesioly sboyt 15-20 paswatibrf dnublingsrysiollieayiftyd (Example G,
t rough

SO RO W T o BN KB RolobRls gt

20C B Culture of porcine granulosa cells Primary

gﬁb{grelé Eggﬁ%ﬁéﬁh%meir f ufd’tlgmdgﬁlﬁ{r‘\ nt ) 21 “afGﬁJhé’uon of days in culture

aspirating the ovarian I cul es

(('gl) of NP eells eutwired in medivm sprtaiinoetOse fosta) salfseruegdy, in medium
tAIMAY '10%' etal B4 &Plrh %ﬁ&l @f% fbﬁbblér ﬂlﬁﬁ (@eéﬂdrfﬁ the%ﬂmg contammg 10%

vv|t out “applying centrif orce. e ‘cel

tfeetabealt sprim@ngiig sareeas fl&?@@ﬂ&'iﬁ@l%ﬂﬂ“d@ Ghagepitered folicular
W%ls FSW‘{Qluanéatéél‘gﬂﬂch%r AE Y Sel&ﬁﬁ?&&%@%&enc@ﬁ&&ﬁblle G, Follicular
a regates are washed once I n ore resuspendi ng

Xtﬁn@ﬁr lfpenansd peerry hseanfarobiagds fetUltulspensi on i s
d| spensed into a tissue culture dish cmin dianeter
(Orange Scientific, Belgium. Cultures are incubated

APESGRIRTON @B4THE RRADERREPEMBRBIMENEScul t ure has

F RBRPArARIN SUSIfNulal BiGiLe! | S are passaged as

i ndicate el OW. anul osa cell medi um consists of the
foll owm ng conmponents: 89% (v/v) DVEM (Dul becco's

N@gﬂefcy,g,%mhgss medi um | ow gl ucose, Bi oConcept
Z5F50-T), 10% (v/v) FCS (foetal calf seru

EP iR p PHtEIB D0 §ipuotiered DIRESAE S MOBEEH Inca logahiaRatior.
a@b%s 47 e&%%mo@fréwgaonﬂge&arﬂ%@ anEFpﬁ:ceGl?rﬂﬁieGIately in sterile

fibrob astﬁlgr ow h factor, Sigma Product
26 NaGldwha et @m@@eraquofrﬁppgqxaﬂﬁpus?@ %érr f ”??é'?ﬂ'Ph?H'e "They are

| @&icoBAedPicHhe |d0oPAER vitthirr 2 Rgf @cHVér | THESR Inperitthe ®f Y d¥ntainer upon
gent arTyC| n (Bi oConcépt 4-07F00-H).Subcultures Cul ture

darsialds apreoXiEmatRbE33 M- ce vvlth sterile PBS at room

tenperature. The cells are passaged using an enzymatic

solution conprising 0.05%w v trypsin (BioConcept,
Seplestion aHAICHAIAT 02% wi v

ebl?a(ﬁe%@ﬁgurémfédté@foeﬁmet‘sgtewsaﬁ Vd%tef%ﬁém?%%éﬁbt 39°C, then
di hydrate (Sigma E-61 S. After ce det a

t fisSasted frer fat AT In%ﬂ%v@p%@do%ymaafé!a‘ie#ydntoﬁerﬂ%ehosphate
(B sBifle (PRBEBDLYALEI0NR-gnGaY b€)4,38 8/ Ngm M fﬂ@ﬂdagﬂ-WO&equnlbrated

m nutes at room tenperature at

pall J%€ ons thernaniata vl ﬁ"ﬁa@?ﬁt'ﬁﬁbﬁr@prl at e voI urre of

culture nmedium An aliquot is taken for counti ng CeII

count An aliquot of the cell suspension is dilut in

oF gfimdlar fiskin appitated frprp osrifasal antal fobigles ariaym A dwersetawa a 50 m|
COSHLR Qeﬁ{ﬁf'upg t%e’%@ﬂ%é%c@ﬁﬂ@ BEIQORS BSing bh ¥Spifebh Pump under low

(excl udi ng
vacuum and a 18-gauge needle Cell aggregates, cumulus-oocyte-complexes (COC's)

and cellular debris are sedimented at 39°C without applying centrifugal forces. The
supernatant is collected and preserved frozen at —20°C until further processing. The pellet

is used as a source of granulosa cells for cell culture.



dye) are counted. Cryopreservation of granulosa cells

fromcell culture G anulosa cells in culture are

wao eoops2r3zed and suspended in nedi um cont ai ni NRCT/R2#2004/000520
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DVEM | ow gl ucose (Bi oConcept, Sw4zerland), 20% FCS
and 8% DMSO (di nmet hyl sul foxide, Sigma). The cells are

di é)ensted Nt o cryogenic viials (1 M) at a
C%FMM@@&MO x 106 cells per m.

Thiky falifoalaf floid predeivedl 4t0R0T®ls|thslvacpdrR één‘ﬁﬂ@%éd étNlG@QQ!gI for 20 min at
LM 10, Fra CE%) djusted to Q@SIUOH 3 fq?r 5 mn (till

- 1€ Eenm»?é%u ol %gﬂLé?T IPefRstant i iemeved anq sterilcitpredygrassage
cthyoggra O.Z\Urniibsre&{lj& fillee (sdmmﬂ,ieliérmg%tcarm?é erset;ﬁd. Pitsterile follicular
staored . .in a liqui | Lrogen tank. roliferative

sgﬁgﬁscséﬂ@g B¢ g%ﬂh'rry&sé' cells and rescue with

follicular fluid Establishment of a granulosa primary

t ed
gﬁHg;adt pl exes are col |l ec

[Charcoal fiteréd Folkel fturg
c b gtadiantivagedOchbréde( BOVH0 inpsIASTIMURIBEK(CItINE. ROIBBAG s PR into a Poly-

o R oty o it o R58. 22, g “BHPLARRF TsRisPetsshs Bentnctdequentaly

awith 4@ m! bEOBdN BCY r1®.m|(b§|a]lcosolatb@3tm|ol, avedl dt)lvhethano::,i agd 10mlof 0.2 N
' ion (,180 5 n), and. resuspended i n
CRBDH U g8k B B SRS v ovany

megsteedivatl distilled tatex. pi pette from the suspension under
the microscope. Remmining cell suspension is mxed
with 10 ml granul osa cell nedium put into a 10 cmin

dF elimedas flujol elaEif,ielcbmdcdnmfu{ngi'roe dore202min30 T0Mx gaﬁ%aglééd four times
i . . ,.cell
e N A T T

odnctedblled ahAtC pestora®ed. i n Table 1. Table 1: Granul osa

primary cell |ine Days in Passage nunber Cunul ative

nunber of cells culture (subculture) 8 Primary culture

2B1C Df poBeife @Grauldsdcallsk 106 22 3 28.8 6 39 4 34.2

6 545826 7460nthis representative experinent,

the granulosa primary cell line has a finite |ifespan

effrireary wgll [imesl dré establisreddmnegraaniosa edlisanlidetédbpaspirating the ovarian
gﬁ%@%@%gég (él-btn’irﬂ in ElgHeke(‘FWrc% sraluaIlmtgrerdeﬁé:suaetslegsrt %H]e month old. The
collected cells are sedimented without applying centrifugal force. The cell pellet at the

bottom is the source of granulosa cells after manual removal of cumulus-oocyte
complexes. The cell aggregates are washed once in PBS before resuspending them in
granulosa cell medium. The cell suspension is dispensed into a tissue culture dish 15 cm
in diameter (Orange Scientific, Belgium). Cultures are incubated at 39°C in a 5% CO,
atmosphere. When the culture has reached confluency, the cells are passaged as
indicated below.

Granulosa cell medium consists of the following components: 89% (v/v) DMEM
(Dulbecco’s Modified Eagle’s medium, low glucose, BioConcept 1-25F50-1), 10% (v/v)
FCS (foetal calf serum, BioConcept 1-01F00-1), 0.1 mM NEAA (non-essential amino
acids, BioConcept 5-13K00), 2.5 ng/ml bFGF (basic fibroblast growth factor, Sigma
Product No. F 0291, 25 pg reconstituted in 1 ml granulosa cell medium lacking bFGF,
frozen at —20°C until use), and 6 ug/ml gentamycin (BioConcept 4-07F00-H).
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0. 0557 x 106 granul osa cells are taken from passage 5
and cultured in m granul osa cell nedi um suppl enent ed

wowaos/o2oBt i cular fluid (5% v/v), in a 10 cm i nPdi/a@A2408/000520

culture dish. The rescuing effectlt of follicular fluid

on senescent granulosa cells is shown in Table 2.

Table 2: Granulosa cells in the presence of follicular
fluid Days in Passage nunber Cumnul ative nunber of
c8libcuitargst ure (subculture) 0 5 0.0557 6 24 6 0.55 6 31

7 6i 8 é 606 37 8 43.53 6 _The follicular fluid has

r BUBLR FisPrRansrvashed twiee with starlesiP et weim tsmaeratiret lascells are
prassadert adiy dh éﬁkyﬂw@i@%iuﬁéh @&n;ﬁ%ﬂg br@ﬁ"/t {Wrﬂ;fsma(g%goncept

ranul osa cel |

%%'Fﬁegé'?@tﬁnﬁ o ayv Sﬂ?ylﬁag@@ag'é@eﬁraaoem a@d teteaseditimasalt dihydrate
l(Sﬁynme&ﬂmI inCFl’B$I %‘@r b&gﬁtamé?ﬁ ﬁiebér{zglltn?éh@gctm? is stopped by addition

S are

r ect 07 X ranul osa c
‘%m@{%@’&é C‘?”%?Hﬁrat*ﬁn)t Gelg@re pentifuged @x@mauhutaa at edom temperature
nﬂ.&dBO mgMTh edll péifek Isirestispendddih 3np PHE)F @F@ﬁ%gf@@um medium. An
0

| enented with foll

95'°t 9 %kgm‘qrﬁo MH¥et er culture di shes. The
reversibility of the effect of follicular fluid is

shown iln Table 3. Table 3: ReversibilitOOy of the

r & ef fect Days in Passage nunber Cunul ative

rumddieotadt tlﬂeéd:éllSSL@ggthlcﬂilb‘dﬂutﬁél'fﬁ’@%%ftrﬁ) hlbﬁlec(ﬁko?érng?pt Switzerland)

ul ture no. follicular fluid supplenent
g’%FP&&S‘P&P“%ﬁ& Uging 2 Nethayry hasugsnytosiaten Liva cetisi{exnidiog rypan biue
Hy6)are chOfted.. 07 x 106 6 1.95 x 106 6.68 6 11 9 < 0.2
06 The rescuing effect of the follicular fluid is
reversi ble since the cell line stops proliferating and

Qe dmestingatioh @ gkdneioke ChAsctd el dupiyfh 1 S renmoved. This
that the granul osa celT Tine has neither
ﬁar&H P ?Hbfa%ﬁree%red?ypamlzawaﬁd gegrendechia mediumaoniaining 72%

DMEM IIdWT@lUt:@éel @RsC ke, Biv2EHahaf 96%‘ FYs Qhd B?G%Mbbﬁ(gimethyl
ract on of ranulosa cell lines es

EO f?% S qie q/<5lls @rq gispgnsad into f:nyggwc Beledfl ahl) at a concentration

bet&teéh e -of.0xeloP ckii r
o5 405610 oty €Tl N GIAMMAN, L frer (o

Wv{bg ﬂﬁj‘c?biﬁl‘dﬁftﬁ tq pRsittos|3 for A (tib 48K dthen m@posntlon 10 for 10 min
(tia6ate)eThe tiyegeré wgrsael?élh%ﬁ%memately transferred and stored in a liquid
nitrogen tank.

C Proliferative senescense of granulosa cells and rescue with follicular fluid

Establishment of a granulosa primary cell line

800 cumulus-oocyte complexes are collected and suspended in 0.4 m| Tyrode’s based
solution containing 0.1 % (w/v) hyluronidase (Sigma product No. H-3884). The cumulus-
oocyte complexes are disrupted by pipetting (1 ml tip) gently up and down for 1 minute at
room temperature. Cells are pelleted by centrifugation (180 x g for 5 min) and
resuspended in 2 ml Tyrode’s based solution. Oocytes are removed mechanically with a
pipette from the suspension under the microscope. Remaining cell suspension is mixed
with 10 ml granulosa cell medium, put into a 10 cm in diameter plate, and incubated at
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cells. Morphology: Cells rich in mcrovilli or blebs
of various sizes are observed in secondary cultures,

w0 poosael7y7 passages (|l ess than 10 gassages i N CRCT/OHE)04/000520

and in | ate passages (nore than 7 passages in
culture). This feature has been described for

g 0 tt P et al., 2003. Int. Rev.

%? Iqj,cr)’gﬁs/goﬁgbﬂ% bz% @!L&nbwanglmr fafs reasa@gepduce&s are counted at
Pe@@h paESAge, 0 the amuhl@ﬁ\fe mehber &F EAIRILETdRIRNn ﬂ'%ble 1
acconpani ed by production of progesterone (Mtta P
al., loc. cit). The production of progesterone by the
gﬁabiaHo@aamAdsla grimeeg célslineow (Table 4). t is likely
trt the—cetts—havede—differentiated and are arrested
<1gﬁ‘i’se‘%\rl Rasgage admesit gdi f f Euendatise nombdadi celld:

r

C

Pr otHIXES on of (piosHseler one by granul osa cell |ines:
Pr og®t er cnep(,p,g it @(pe r| ment T Exper Z vediu
O 1i4 114 |vcéy=’%mu h-64.-3 34 ’ ll]i&m + FSH_ 48

h 6819 15.]2 Apoptbtic celll death: A3r2mpn@6 accurrul atilon

bf pygnotijc cellsyand a $pontaneous S
raghentatton—echaracteri-stic—of nnng% l?é cel I deat
bccuP? inlgranul osa cell |[lines, wit28.8x24°h after

serugydepri vation, Serumrenoval h €ens SNoOWT tO

acceterat¢—the—spontaneoyis—onset a§42 360“ c cell

Heat B4 whi ¢h occur® in primary cult UBSSx t0° gr anul osa

“ell$4(Hu GL et @l., 2001. Biol Heprc:? 647 518-526)]
)|

Cont-act—nhtbiton—Likelin vivo, _grantil osa cells frjom
the established cell |ines divi de in vitro wi thout

dn rﬂtiao&présrém'tdliivé leRPerinéthé %Fdﬁhl@éb tphh’é)’)ﬁéé?l Iinthlas Gk lifespan

eﬁ“‘é S8 F'oess r%atternf Rescue of
GPIAINGLaRrEHYe Ferigscenceritend 19 2 Rpssages (M dra | er
crvopr eservation Primary granul osa cell lines can be

for a finite nunber of tines, then they enter
mw%—s@ﬁﬁ%st ed growth and deat h.

A 05 beth’ grawidsal lla arabr Pk & pEé(sa@EM{oe&ﬁ’tm'é%tlh 96 nﬂ granulosa
g experinent sh

ERAP BT e demen b ol B Gah 1 o ediemeter cuture

@Irs}no'-l'pas essenivg teffoct ot Rallidulzaviia &n séné’édeﬂ%ﬁénﬁl%é i igghown in
glgg%anul osa cells is grown to confluency 1n a cm

meter culture dish. Cells are detached by
t rypsi n/ EDTA treatnment, counted, and suspended at the
6 cells/m of mediumfor

f 2.
9‘8%%%@%%3?1 "té@éressn@%feui@ﬂ@fﬂ%r ci ne granul osa

ce,bg ! § are Zhen riawed an

al blgwggjs § 92 L?,@Ey glls af énud'?tg?ﬂuﬂﬁ? fu‘fe:q?o t wo
ar r~|| ure dishes containing m of requ|ar

medi @m for gr anuﬁosa cel{l s. One diogIs7x 19appl enent e

N

5 S OO A BRI
Wi t I@410A) (\;{v) of follirqurar fii 00.5g(g([{b6m shres—at

31 7 6.8 x 10°

37 8 43 6
53 x10 ]

The follicular fluid has rescued the proliferative senescent cells which then proliferate with
a population doubling time of about 1.5 days. This granulosa cell line is still proliferating
after 50 passages in vitro (more than 150 population doublings).
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37 Cin a COincubator. After 7 days in cultures cells
are counted and sub-passaged into new di shes, keeping

w0 b@so21187 cul ture conditions. Cells are count ePICEHCHR004/000520

an additional period of 8 days iWculture (Table
5). Tabl e 5: Rescue of cryo-preserved granul osa cells

Rl SRR re, nonoer of Cells Gt e

f 197 ¥l gparedasatce(|d 86 bl fram bagsalb Ui shot dWeA% 10 ml granulosa cell
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?ﬁ;ﬁi&:ﬂ%%ﬁ%wﬂm ILJ gg@ ?ﬁﬁﬁ%ﬁﬁﬁf& gﬁ% g&)eks.bmty of the effect of

gr ow nor nal ents the arrested growth and
deat h observed in granul osa cell culture not

sy%%tgﬁﬁg&qubqﬂytdattﬁeolglséucl:@i?ag{ﬁﬁ I uid. E Follicular fluid

A primary granul osa cell

—

| Dags inei| NPadsagd nliMbeP S@%@% lvé1 F A3 GE6!
o AT 0 SR %P;M@c i tyﬁ,ygmzﬂu?::;f,.ze"s

into twy cmin dlanreter cu ,ﬁe t g
seeged 'luo;\wuc:"si“’? ulosa RiHPI§pEnt in medium)

medrum lone di éh is syppl erren1t‘é7dx\m 4% (\V/ v) of 1.07 x 10°

folgicular flugd. Aft er 3 daysgdf 4 bd’]CUbatI on at 3 T

6
a SO Tneubator—eeH-s+are t""“C' m zed and c¢ount ed d‘m

tofi cular 1 uPd supplenent K.2 kd0%ul tur e |medi um

total of 7.4 x 6 cells correspondlng T0 0.2 populatTton

j These.cells are referred to as
senes‘g%rfrc{ gf@é}l% E@?‘g Cu%'iF'P'Fjé%Teé(?rsfql%?'ﬂc%hhﬁpﬂe&H@@}t"fopﬁ proliferating
tang celid dievenemehe fotiiculaofiait lsQ’me'e% 'Phtl)sillgtéaﬁé/‘v‘gbﬁthe Yranulosa cell line
oubl i ngs/ da

(ﬁ%F lngﬁtgér?%%@ ﬁ;orgg rf %éj u%’tg;g' g{e}élawe nog(ljs@ﬁ lttbsegg impprtalised by a virus

wﬁp@tloatqrdnshl(e senescent” and "rescued") are suspended
in serumfree granulosa cell nmediumat a concentration
of 0.04 x 106 cells/m and distributed into wells of a

rizptiett ef drond&sadellees é&bblwh@ﬁp@nféﬂtélﬁecp%m hilcliiar fluid.

Sv%%g%g{gﬁ p Ilﬁl\%sI $3rlve%%rp€1rgrg@,ll rels uglpg gquf@@ﬁwar fluid indicate

thes, elﬁ‘rawghfdl\/emnmmrbldlmriescdllgﬁ@v&%talﬁétﬁsdrﬁ@bﬁé@&eﬁgtfcg of granulosa
g m, and 2 m, respectively, of medium conposed %

g?1'0\/\/n in Table 6. Plates are incubated at 37 Cin a CO
Moephsétgyr Céltsr rich id aysrowﬂ'fw blebs e laridtk &fz8s lafe H%?\/efd% secondary

results are given in th
EQE{P& wg%&%%ms Lﬁsaﬁ@ @’ RASSRESSdP C@Mﬁmwn\}ate Rassages (more
thepT0alassagrsan culaune). Thie fé2GeHas beek db&Ribel ?o‘%%‘r'&ﬂllosa cells (Mott
aP
I S | ow. Crystal violet
étteéalu %P%?@f Rgﬁytgﬂ %%%%)rredl umis aspirated, the
cell layer washed once with PBS, and stained with 0.5%
Vi ol et | n 30% (v/v) ethanol and 0.5%
%t\\%%% Sg’ﬁﬁ%&?géﬁt%@hb GEnulosg cgl differentiation is accompanied by
production of progesterone (Motta P et al., loc. cit.). The production of progesterone by
the granulosa cell lines is low (Table 4). Itis likely that the cells have de-differentiated and
are arrested at an early stage of cytodifferentiation.




After the crystal violet solution is decanted, the
plate is rinsed with tap water and then dried in air.
wadaiwsm 637 G anul osa sells grown in nedi um cont BETCHZ004/000520
serum and/or follicle fluid Sanpl%e G owt h nmedi um
"rescued” granul osa "senescent” granul osa nunber
conposition cells cells FCS bFGF follicular Cell count
challe dobrodustian of pregestetens by grangosn selliipas:1. 1 x 104 2

2% F - 2.6 4 015 X IO O F - 5% 104 0 4 10% -
L7.8 % 104 0 2 x| 104 Er%g rO”%F’Q’Q#A 06/0%- - 007
10% + + 92.6 4 8 OzEXE%lmeﬁ’cﬂ4 Expeli®énti2. P x 104 9 0%

+ 5 04 preferably 10% (V/iVy), is

prpgl\éléqlﬁmhﬂ not quftﬂ4 ent [t o nr1(131v nt_growt h arrest

and Mdm,mshhe pri médy3 gr anul osa4cel | 1 [ ne.

Fol L CUl AEld WL O TS N saryl but sufticient to
rp\/gﬁ,%]-g}':ﬁ/\lrgé rrest %E%(S‘l death of e _primry

granul osa cell line. Follicular fluid contains
fﬂﬁé&ét(&&ell%bﬁmhA%&d '&%E@rﬁlﬂétr oh éfcﬂfycﬁd'ii% celd é(r‘ncﬁ %mtaﬁ&%s onset of
primary granulosa cell Ii1ine and are

FONA freigprentation @har@ﬁt@rléwf apppiotie @@Jl ¢Qﬂth peayrsain granyilesagell lines,

5 t@%l@ﬁ@‘ﬁﬁteﬁgguméﬁn@mcge% Qarn?d"v%” i%%%é‘eﬁlslhéwﬁtﬂ@ ?celerate the
granul osa cell line is maintained in granulosa ce
nmntﬁﬂegumm@&@ﬁﬁmtwcm" Aegthyyhigheeacyrs in plmarf @Htures of granulosa
PEISIES-L Bt 4. %001 FRbIlFepRE sl k& H24) om passage 7 and
cultdred in ni granul osa cell nedi um suppl enent ed
either with 4% follicular fluid, or with 4% char coal

f ebhtastashibitdn: 'L‘ﬂ%é' lfﬁ)rvlvf:)I %Qulo% céll@ fr%pn ik egfa%péﬂeggéll GRed divide in vitro

medi um depri ved i cul ar in cmin anet er
10 cyithay éorda@mb'tl%a ﬁemm el llaxeraM@th@@me@ocr&ﬁ@ross pattern.
sub- passagedi nt o new di shes, keeping the sane culture

condl ti ons. The currul ative nurrber of cells are shown
Rgaue ] sa 6all fine with follicularfluid after cryo-

/ t,aﬁ DayS| n Cunul ative nunber of cells

su cu ure) culture 4%follicular 4% charcoal
flltered no follicular fluid
15  Primary granulosa cell lines can be passaged for a finite number of times, then they enter

a state of irreversibly arrested growth and death. Arrested growth is accelerated by cryo-
preservation of granulosa cell lines. The following experiment shows that follicular fluid
rescues granulosa cells after cryo-preservation and thawing.

20 A primary culture of pig granulosa cells is grown to confluency in a 15 cm in diameter
culture dish. Cells are detached by trypsin/EDTA treatment, counted, and suspended at
the concentration of 2.2 x 10° cells/m| of medium for cryo-preservation (see “B Culture of
porcine granulosa cells”).

Granulosa cells are then thawed and two aliquots of 0.6 x 10° cells are distributed into two
10 cm in diameter culture dishes containing 10 ml of regular medium for granulosa cells.
One dish is supplemented with 10% (v/v) of follicular fluid. Both dishes are incubated at
37°C in a CO, incubator. After 7 days in cultures cells are counted and sub-passaged into
new dishes, keeping the same culture conditions. Cells are counted after an additional
period of 8 days in culture (Table 5).



fluid follicular fluid 8 0 0.4 6 0.4 6 0.46 988.36
2.1 x 106 06 10 14 193 06 24.2 6 0 11 22 '378x 6 0 12

wWQ@e00302030 06 The charcoal filtered follicul arPE¢T/aHAV0H00520

not capable to sustain the grow fSof granul osa cel
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cu-ure—of porcine nranul osa cells are cry oreserved
Th e?abﬁ @ u >edpamageomna@umglatm'enmﬁhﬁaaif celfs | @umutativamumber of cells
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I filt
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deitiegsyEaeitldidh iegeiel Wit 5 €1 M%ﬂ@ﬁ%’OVrﬁfburgtgLﬂgéoﬁnﬁﬁt@recﬁleblﬁm one

£ 8B Beslinbhirenlon i ub gt ol gl ftel 4ok ncubation at 37°C in a

c0a; hoabatdi, élRy £6 tiypéihizedhad cdlriwd s superior to
follicular fluid alone in rescuing granulosa cells in

cul ture, which otherw se die
No follicular fluid supplement in the culture medium: total of 7.4 x 10° cells corresponding

to 0.2 population doublings/day. These cells are referred to as “senescent”.
4% (vIv) follicular fluid supplement in the culture medium: total of 14.5 x 10° cells

corresponding to 0.5 population doublings/day. These cells are referred to as “rescued’.

Both types of cell populations (“senescent” and ‘rescued”) are suspended in serum-free
granulosa cell medium at a concentration of 0.04 x 10° cells/ml and distributed into wells
of a 24-well plate (0.75 m| per well, 30’000 cells per well) or into wells of a 12-well plate

(2 ml per well, 80'000 cells per well). After 90 min of attachment, the serum-free medium

is removed, and replaced with 0.75 ml, and 2 m, respectively, of medium composed as
shown in Table 6.

Plates are incubated at 37°C in a CO, incubator for 7 days. The 12-well plate is used for
counting cells, and the results are given in the table. The 24-well plate is used for staining
with crystal violet, and the resuilts for the “rescued” cells are shown in Table 6 below.
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prevent growth arrest and death of the primary granulosa cell line. Follicular fluid contains

factor(s) which are necessary for the survival of the primary granulosa cell line and which

are absent in FCS.

F Effect of charcoal filtered follicular fluid on the growth and maintenance of

granulosa cells

The granulosa cell line is maintained in granulosa cell medium supplemented with 4%

follicular fluid for 7 passages. 0.4 x 10° cells are taken from passage 7 and cultured in

10 mi granulosa cell medium supplemented either with 4% follicular fluid, or with 4%

charcoal filtered follicular fluid, or in 10 ml granulosa cell medium deprived of follicular

fluid, in 10 cm in diameter culture dishes. Each week cells are counted and sub-passaged
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bog\aiﬂaé%oﬁ thafodicalet fluid 41, migtune desanibed ab@\@c oaineld ml granulosa cell

SR SAFER I BL201 T 1 T BBty gon s ot

t pesatosiditediand seeged mtainew distieh keepiiQ 8% saolaucultors casiddions. The

i f 5 mnutes the cells
aPLérﬁ@gts 'HI % ?gggq%/gwr?mg@ggw 7.2. Cells are
stained in a solution containing 1 ng/m X-gal (from
4% DVBO st ock sol ution, Fernmentas No. R04019), 0.12 nM
K Fe(CN) 3H0.12 MK Fe(CN) , 1 nM MgCl n PBSpH 6.0
(PBS adjusted to pH 6.0 by addition of acetic acid).
The cells are incubated at room
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I r :
a@lfsféjfegsg)?pgﬁggd tnﬁq&Pé?espan of NHDF The

nunber of popul ation doublings achieved by the culture

A prﬁf}glt}?/ gﬁ&gg@%ﬁrﬁe& @"a‘ﬁti{o@é Eﬁlsflfaglmytdk? aﬁé}éﬂ%klﬂ%n all cylture

=cqnsifions tesded. dihedle] mixtyre o \CgkarﬁwdIaadvb@ppaigultamedtfolhmuarﬂund is
&gﬁé’ﬁg{ @Ofglll{:jﬁgﬁrbq“fﬁr?%@ﬁ § r#gsg?\nﬁﬁwgéep?%dss%& S?Ifﬁrg %&l&h&herwlse die

nmeben ey @re deprivied ol Blliculer tiurd dRescue frod semeseancaionturg earlier.

10% serum and 4% follicular fluid have been conpared.

The results are shown in Figure 4. _The proI [ feratlve

| Amfy@gﬁamm:f@ﬂ/gyéanﬂwd | adeyinrend

F CRR 13

99 ¢

O:““OQOmﬁQﬂO

t heg graeul@ﬁ@ é@lbléﬂet i8 memtﬁme@rn grestuosascedirreedjm aumeiammueu with 4%

L T A RS

f ﬂ@mﬂg@nu@sa celbgreplidpFsunplamengacoeithet with #iffolisular fluid, NiFDith 4% of the
ggg'sng@u@éiﬁf?l'égilgﬁluﬁ/ %aricf)%ﬂna'rﬁiét@ erdd H:;IIQUIQF Ruil aégq,r'l 18t )l granulosa cell

|ns nd cul

1@6%%%@@7 @HWWth f1@rmiia dlametéﬂ quitdregtishes. \Mbemeultures are
dj

'W/ ’Tl uBRe bc%l@ai%l%ﬁg]nﬁ @cﬁ?uét}"bnéesg %«% ilgtocﬁ’%vg?rlg&%% gge&ﬁﬁhe same culture

cmdﬁ@as The thté@hvsmumb@ubfanell$ Beg siwom%xlraplea n 10 cm

in dianeter culture dishes. The effect of follicular

fluid is reversible as shown in Table 10.



Tabl e 10: NHDF cells cultured in NHDF nmediumw th or
Wi thout follicular fluid Days in Passage no.

w@umsloat’Bve nunber of cells culture (subcul t urBQT/AE2004/000520

10

15

20

25

follicular fluid 4% follicular f19i d 4% char coal
filtered follicular fluid 0 21 0.65 6 0 6 06 0.65 x 6
7 22 3.04 6 2 806 4.12 x 6 14 23 3.46 6 7 06 9.

6 Tablef Gragulesacey lips i Gltorewigh oyl thaxka of @fhcwer flyigt an%pharcoal
f|f|Hér€dff6|ﬁHnleﬂ% continuously grown in its presence
onders the cells _senescent. Charcoal filtered
bPhssagiearo. f | uiDdys 41 superi or Comuiativeeadraberfaickliscul ar
Ysubcliturpy evertuitag sepescence of NHDF cells. The
sjuvenating ef fect of [T Qi i cuiam T
re-senescent NHDF cel sf”/l‘f:1 "'ﬂ"@[ﬂ 45/ fﬂﬁqw Eﬁggv'sr
ter addition to aged! NHD Jdpll ruln}'xr'l"';?§ rdachii
resengscent statte, of | rés4pridhg |t heidx gr'ow h 0.4 x 10°

WW cel s pgs eqgdor 26, PDs i1 6
hsenc® of follifular f1LrE*APe ur%él,'jooaqsa@@)ﬂ‘p

HDF n151d| um cont &4 ni ng| 4%7 #od 1060L| aaoskuo?i as

Ippte Crkeyw se, NHRE Telis € 28 PDs
il th(31 bspn(:(3 of " foll %;%CXF@ 53%1 rther
hssagesd i n|nedi am cont aimbm)gm% clm.&gabgfl ltered
Hicgtar ftourd_ - NADFcgj F[C ed, at [each
ssag1e Resul t s%hre s ﬁﬁf)ﬁqél u%gagx ggn bscence is
2l ayeid by additaon of | falixceifar fhmxdo'Charcoal
Flehitird O bACHAALid L CheroaPHIGrEd ok Fr et e
follicular flurdin eliciting this effect. H

Fol I'i cul ar f1l ui d protects brain neurons in primry

Ceihb YE&E 'sABN Bt lgr SRAIsE- ceﬂnﬁé%%r@ﬁfér%‘fb féfs.tep H tﬂE{iMm supplemented with
rg From

neurons frome onic rat brain cort tices
ettt . mhigturel & fqlé\wlarrflmd mota@har@eéﬂltﬁrge&,@ﬂwler Huid thanelarrmhum
Q,
. (%Hta @B@bﬂ]a@ﬁlﬁl‘%ﬂoﬁ%”ﬁ &Tls @xﬁeﬁ’ﬁrﬁégt g@?rté?scéaﬂl Qver%é fAbrease of 25% in
aithainygloryicicelts ai_\,eagbnaasS@gen turation with a pipette.
The primary neurons are then counted and pl ated on
standard tissue culture plates coated with poly-D
lysine. Culturing of primary neurons After 2 hours of

p'@tﬁoﬁﬂ; r il rérﬁiféhd@.qgé%?’ of gy .r[n" nﬂﬁl@blllafg&% culture
garurn const s g Of 5%
FCS/ DMVEM (hi gh gl ucose 4500 ng/m ) w t h or without 4%

f |
SR RPN S8 g e groty nc v
afiencinm aftereaifinitei munher pf grsions.ciissiopess ivtarmed yeplisativerpenescence.
¢ LI"I rUI5l§§ts Qfélgkgraqgnderﬂi ib Do HRARTEAGNION isf Rtdrhfit oy the Hufber of

go ext
populatlon doublings (PDs) rather than by the chronologic time. After explantation the

_"Q_'O T TV Z00TOT T TS

cells undergo an initial period of rapid division which is followed by the slowing down of
the proliferative activity (pre-senescent state). Subsequently the cells reach a state of
senescence characterized by morphologic alterations such as increase in size and
irregular shape, and they remain in a viable, though non-proliferative state for many
months (Cristofalo VJ and Pignolo RJ, 1993. Physiol. Reviews 73:617-638).

Culture medium supplemented with follicular fluid delays the onset of senescence and
allows cells to keep dividing over 15-20 PDs, which represents a 50% increase above
normal.
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death with little or no neurite extension. Primary
neuron cultures maintained in the presence of

wo edosiozrBar fl ui d show survival of neurons w t PICT/CH2004/000520

extensive neurite outgrom 39 already after 24 hrs of

i ncubation. Follicular fluid provides protective
action agai nst neural cell death; rescues primary
neuron cells fron1degenerat|on inin vitro conditions,

nal fibroblast

f(NHDéF) cceﬂsmfkmﬂmthpubéc&ﬂﬁonrwﬁﬂlioumﬂe]d in prl mary

PSS DAL Fstoc BBy ERREH B 6?5& h ﬁﬁ%ﬁ%ﬁﬁgﬂentmes

Gayescanwtmmarsfem’blﬂdstandcmme (Dirpeiebaly 11095 .afrec.dlatsAcada Sed

Q523580 Nala B e B e 2o i (s,

;Elrtame@ell GhnbHy H@wblberga darmapyroerisédiron f&eskCSrDlBivhun PromoCell

B SRS SEN ) EERERS, B0 Aol oo

Mix/Fioraddast grdwtb ulegiunt (CatdNo .QTH308i115) nthefcomarutrahqn of growth factors
ey Lt T

rimphotedoipdd 5SWhg/mi tdemtaminio| 58y eymi. $he Endrha@eit Flbrtmblasregdowth

. S td0
Gl i SBtte SR A% s NIRRT B R oo
\ﬁbed@“flggdr,ememmsubstrdt@s oredtheraanibstancescard nbetacassaty Ubalturing and

. a
ggﬂe@gﬁh@%ﬁ{% %ﬁe\&ﬁs’{z@‘ﬂngtcﬁatgg\ﬁgk |a'{/e| ri%%heéﬁ%éc% dnﬁge Loythe indications of
dwdmnbingactuferFCS (2% final concentration). Cells are
centrifuged for 5 mnutes at roomtenperature at 180 x
. Thecell pellet is resuspended in an appropriate
3100 HIF cajllstaﬂeeﬁ\lmmﬁsamesm_i@ they d?mmqb(_éelt FEikeblasbgrowth medium
c

%Pé@t% g\% in %-IJF wglf g’reé: Eéi_ ,l é%lté fgm@@hyﬁégﬁmhgﬁ I pltl)g cells after
isix ppabdgesaisingtthe ﬁ’rdh’tdCeﬂ Edbnwb@sbgrowm mbmummpbleth@mzith 4%

r :
g\?}}%tféﬁcgd ng e %e&&# {n a%§> h eé %l“ @\e?4 Fr;neat%J @%lvn%edlum
supiemented edth Ifslhct%rcﬁiﬂldaAﬂterl‘s daystoj irectibdiiénch ar@Oaincubator at 37°C,

3t e 8% e il it oy Seisfod® 256485 pradfloSoBS acguiy
17 9 03 20 al | pells are dead 33 8 03 <1 03 *1.1
bR 0L LN LFH ot tilo ANy &' 11t ered

The medium is aspirated and the cells washed once with PBS, then treated with 0.5%

glutaraldehyde (25% solution, Sigma) in PBS at room temperature. After 5 minutes the
cells are washed with 1 mM MgCl,in PBS, pH 7.2. Cells are stained in a solution
containing 1 mg/mi X-gal (from 4% DMSO stock solution, Fermentas No. R04019),
0.12 mM K;Fe(CN)g 3H ,0, 0.12 mM K4Fe(CN)s, 1 mM MgCl, in PBS pH 6.0 (PBS
adjusted to pH 6.0 by addition of acetic acid). The cells are incubated at room
temperature or 37°C, washed once with H,O, and stored in H,O at 4°C.

All fibroblasts maintained in the absence of follicular fluid are in a pre-senescent or
senescent state. Less than 10% of fibroblasts maintained in medium supplement with
follicular fiuid are in a pre-senescent or senescent state.
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Primary enbryonic hepatocyte cultures cultured in the
absence of follicular fluid conponents do not survive

wo e0os@2198Dl onged period of tine. The 1:1 m xt uP€r/afi2004/000520

follicular fluid and charcoal f21tered follicular
fluid provides protective action agai nst hepatocyte
cell death and rescues primry hepatocytes from
degeneration in in vitro conditions. J Fractionation
j ' - r) Centrlfugal Filter
uithifhd bEAHrRG S Pl R bR veighe 1l g
YWarmel Humerideroadjiroasts (NI Gat.-NoOC-1@G , WMr&QCe(IImeH

800 4L 2, 00 LA Ty 8 v
IMEMS 10% (e} TBS b inthé NEAG awﬁlmwllﬂ@ntmﬁiﬂﬁr@lﬂlﬁw dighes are
hEERALL WY ]gtl%h%l Iﬂ% 5 ooﬁqgmkgr%turg Nehd ddiik ':aré % g?ed using an

process | t sel , avo I Ng pO entl a
Sneymatic seliition e:onn@ﬁsmg: Bél5f’/ow/v6trv@s'@(ﬂmél&ﬂzf/aw/\oﬂthwenedmltrllo

k?é{]"afa%é cséélcﬁ fe‘tra§§%gﬁn <3t dﬁl'l){alra‘té Fnquflé QlfﬂeLEé“ c?étaéﬂrﬁ’érﬁ tﬁé €nzymatic

centrl gi ng-
na@tb\nhytlssﬁtp@p%d oy eddlt&mféi&& @A fmal awemraﬂlqmu @ellﬁn etfﬁ cwﬂa‘uged for 5
ligCis P& e EQF‘« t

hafte F o (et e 38 1R B, T COILRUBE st PhdeR h 3R appropriate

CENTR PPREINE)MedinB A aduekis takes fertaunting.ar f 1 ui d |s

sequentially fractionated and concentrated. Bi oactivitv

of fractions fromfollicular fluid 0.03 x 6 senescent

drelinareosaintasl ans qryensesaieed ag desorilesi fer gienulgsapellsdSaCulture of
é"@% tasseeded per well of a 24-well plate. A

:‘P%H"}re CQPH% atgg to restore the original 4%v/v

follicular fluid is added to individual wells. One

VR HculaP Gl R GardR the'Rras tNFf[ﬂfgat'Ve control). One

. licular fluid (positive
ddwetnugiber offpaputation Idps;bl@gs m:laem%h@ celtapiaheagropPRsaAgRls

%%@laﬁdﬁ%ﬂ% Nai M @ Oincubator at 37 C are given

e 12: Activity of follicular fluid
mol ecul ar wepyaion daublingsrs (19gVir-deNo)fieg §Panul osa cel | s

v@% 7\@” {!g@btbagé%EH? reé&eﬁ%tﬁh&‘éﬁ\r sﬁQg ?ﬂu’h@ﬁ and 1‘@ =Xk number of

el erigimally plted.< 3 kDa fraction and the > 50 kDa
fractions contain active factors which partially mmc
the activity of the follicular fluid. Test for synerg

FbeveeHafiondeubings Cs) REMHENFels Satushin rasdium continig 10% serum
Yr irf MGl ntaimAg 468 serum and 4% follicular fluid have been compared. The

results are shown in Figure 4. The proliferative lifespan of these cells is extended by about
15-20 population doublings (50% increase in population doublings over the normal) as
compared with that of their counterparts. Similar results are obtained with 5% serum
concentration in the culture medium instead of 10%.

Reversibility of the effect of follicular fluid

0.45 x 10° NHDF cells grown continuously in NHDF medium containing 4% follicular fluid
are taken at passage 21 (35 population doublings) and cultured in 10 ml NHDF medium
without follicular fluid or in 10 ml NHDF medium supplemented with follicular fluid (4%
v/v), or in 10 ml culture medium supplemented with charcoal filtered follicular fluid (4%
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after coating 0.03 x 6 senescent granul osa cells
(passage 16, deprived of follicular fluid during

w@awsage3l5) in 0.75 m of granul osa cell nedi POT/CH2004/000520

containing are seeded per well 82 a 24- well plate. A

vol ume (calculated to restore the original 4%v/v of
follicular fluid of each fraction) is added t

iigi i 1@ ingiamster exiirdishes. dbeielfed qﬂfp"wb}ﬁlﬂélﬁléﬁtevemble as shown
(jhegBkiipe control). One well receives 30 m of plain
follicular fluid (positive control). Coating is done

inthe followng way: 350 m of a 1% (v/v) solution of

CRABEEA: rl\ﬁ‘-i[ﬂﬂ célfs%ttbl‘éﬂ it NP® AR ditin RR& dr%vltﬁggﬁgllléﬂaﬁmld

empty wel | oated,. and incubated at 37C f one_

fdlays inAf PGSSagerrmpl d wash with Watreative hamoet bf deﬁs
drouitdre THsubcebure} $ of m croscopi c exam nation after 8

days of [incubatiol Euba Al 37 Ca :
iin the Table 13 al d"%i?@kﬁm #11”' gu%’(grfil oy, @15’] alﬂflltgred
f follicular fluid nmolecular weight fractiaons ofl r ut
éuppbrti ng dgranul sa @66 ix 197 owt h \\DIB5N010%Fr act i on 0.65 x 10°

Cer o growtn L > 50 Tt AdUbU % 3 10- 30 KX
-+ 47 q()k + 5 U?)& 1F &L‘%ga Wmd ++++*£ 10°

No addit{ion238 > 50 waxﬂo% 3 kDa B78H-40°9 W | 9.52 x 10°

q‘—%—a""ﬁnoa I th fraction 10 i ated
flraffion > kDa fb)& +4+4 Uﬁtzﬁigtion of ?‘I§9X106

hi gh nol ecul ar V\Elght factor of follicular fluid Size

ORRUFRN AT ?d?lh‘)(llaq flﬁldmonQNHUF%ﬁwtl%uglty%Qodﬂpﬁx ifef &@éencce) renders the

follicular roteln concentration r ox

rﬁgﬂw)nqsger@h@b@fﬁ@@iéhﬁgrﬁﬁé@lhwr@@d ig PYRSTRl twtﬁataﬁfglhcular fluid in
;ﬁ&%ﬂ&gg{._ A% SUREsE AR ih a colum 1 in length and

mmin di ameter using PBS buffer at 120 drops /
fraction (corresponding to 6-7 m). Figure 2 shows a

?Féﬂl@ylaaﬂ@d @Watee aftenadéltlpﬂé@am?@HBF eeofl eyliuses faachmg the pre-
@eﬂé@c@n?élbtea{%f fe¥idhig 3t PoRiEaBadifyoperties as fol | ows:

Bi oassay

NHDF cells passaged for 26 PD'’s in the absence of follicular fluid are further passaged in
NHDF medium containing 4% follicular fluid as supplement. Likewise, NHDF cells
passaged for 28 PD's in the absence of follicular fluid are further passaged in medium
containing 4% charcoal filtered follicular fluid. NHDF cells are counted at each passage.
Results are shown in Figure 5.

Senescence is delayed by addition of follicular fluid. Charcoal filtered follicular fluid is
superior to untreated follicular fluid in eliciting this effect.

H Follicular fluid protects brain neurons in primary culture from cell death.

Preparation of primary neurons from embryonic rat brain cortex

Cortices from embryonic (18 day) rat brain are dissected and treated with a papain
solution for a total of 30 min. After addition of trypsin inhibitor, the cortical neurons are
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0.02 x 6 granul osa senescent cells (Passage 30) in 750
m gr anul osa culture nmedi um are seeded per well in a

wQ@4e08@2173pl ate. Six hours after plating, 350 mPCDTH2004/000520

medi um are renoved and repl aced2By 200 m of the
m xture conposed of O m of the fraction to be tested
and 100 m of DMEM contai ning 20% FCS, 0.2 M NEAA and
issegiated hyegerdenjriimatioPedh aipipstte ohite piimary metitomsfare then counted and
r ed by 230
rRFaro o sinarflscUE BUTS Bl RNSHHRA-DIRASTO 1 G
DVEMecont ai ni ng 20% FCS 0.2 M NEAA and 12 ng/m
qﬁnﬁlﬁggg %@% of follicular fluid. After four
%? t n%grd%‘st 37 Cin a COincubator, the
pifier 8 Moyrssafalatied oftimanipsitans, thieglating nreskiurn issreglaged by the growth
| 3, f o
Sfﬁ%hmp ggp%:létgwy & 5% ng, 15M|§M (hl%e "gfi:gbé\semﬁ?ﬁp/n‘xlﬁwﬁh Welvithout 4%
ffelieuiardivig. Primasy ﬂQUFOW\@UIILWQ grefpainteined @t 8¢° annamo@maubator for 24 to
%‘Hr§ah§e§?§%ﬁ%&%§mg%lf L&'&Sp 3, 24 and 25. The
activity corresponds e peak of highest size in
t he chronmat ography. Protein analysis by sodi um dodecyl
4 fthesn
Sliflnﬁ% ﬁe&@ﬁ%lt@%\%\égﬂ% F‘ﬁh a d%gf%é%?%ﬁ%ﬂﬁ@%@?ér o extensive cell
NiSABXWIE] lﬁﬂerpt B0 @wnt@,wsewmd’dmany AgUrPD Culigres maintained in the
dnidg bt GBS e SUNRGE HTrRlrdNE vt S ite out
B o RIS 1 S SRR LS i SaRiyp neurite outgrouth
rﬁlrﬁadsg@flte; ¢ ptinegkatiotat . Nos: EI 0001, El 0020,
El 0002), using pre-cast polyacrylamde gel 4-12%
Bis-Tris CGel, 1.0 mmx 12 well (lnvitrogen Cat No.
Nigigaiay flige @rwm@@teytlwe@tlmalmﬁi meHg! @%Me@th rescues primary neuron
@eﬁé’fr&rﬁ%ﬁ@n&%on o vABUBASons? aﬁ@ Eﬂﬂﬁfﬁéﬁ&g&Waf heurites as well
l'e buff (4X 5 and optional |
Rsdliews ipr Aytansive foRratian e @m@d\etvwr&ss m sanpl es of
fractions to be analysed, resulting in a total volune
of 20 ml and 22 m respectlvely Sanpl es are heat ed
dt Edilicular fluidg nentapretecthepatocyies oprimary exture|fran
ayned with a soI ution of 0.125% (W v) Coommssi e Bl ue
(VUOTB.SSI e(r) Brilliant Blue R250, Fluka Cat. No.
27816), 50% net hanol and 10% acetic acid for m nutes

qi%acré f @frhe R §|fro' eﬂqz&% @%Vémng?ngﬁ: hgpm and
0
fLivess fr@mgat%nlzsosh éﬂ§ aay) aspisseated nd dhe heradogytns ara dissociated by

RAd Hfturgﬁb WeRal %ﬂ@' ﬂga i dughbﬁ&écyt@sngre%at@@%%i%rn%lgr% tissue

under nat u cond
|qulgeneyplates. Hé\ecgcswpﬂss@@phwﬂ cangistaef SBfF GHRMEAD Withher without 4%
%Q%@hﬁﬁt&éﬁ@%ﬂ%’f StA, I fheDr 4 ﬂ%&r})of iRl IR cﬁn'a charcoal

fractions In fractions correspond to

iftipieddgfliamtanfivils and al bunin, respectively. Cation
exchange chromat ography The pool of fractions 23-25
from the si ze chr omat ography is concentrated on

; Ay sed agai nst 25 nmM acetate

t?#frﬁa% tha'io&It& Qmu'i‘éQér%gnQntg%éﬁ at 37°C in a CO, incubator and examined

using a light microscope. When the monolayer is confluent the cells are passaged using

an enzymatic solution comprising 0.05% w/v trypsin (BioConcept, Switzerland) and 0.02%
w/v ethylenedinitrilo tetraacetic acid tetrasodium salt dihydrate (Sigma E-611) in PBS.
After cell detachment the enzymatic activity is stopped by addition of FCS (2% final
concentration). Cells are centrifuged for 5 minutes at room temperature at 180 x g. The
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i on exchanger on a bed volune of 0.5 nm using a start

whoedosee176f 25 M acetate p 5.0 containi ng 0. 02%¢ENH2004/000520

Fractions collected are shown i@4Table 14. Table 14:
Cati on exchange chromat ography fractions Sanple D 280
n (1 cm Fraction no. Activity Start buffer 0.092
eletig reswsipanded dhan approgriaie yolomsaf calture Fiedium. Wasaiquot is taken
Yof BouhtiRg. TH e’ & OIS
wash vvllt% e n‘{ start bb@?e %8821%&?&&5[%%(1 ig%ggﬁ
with 1.05 m start buffer 0.109 4 not tested El ution
Vi 1D5Erﬁ$ry§rqg réf'WeB@l@Ez)gég‘lncbuﬂt&t% wWitH ?5 M@g@gﬂ%ﬁ?cular fluid and

buffer 500 mVl acet at e uffer

Eﬁf@&@@b&ﬁer@# tedieulantuid anpitteshareen Aitered fq)lmﬂamﬂwd( t oxi c

or 1 V.| N C€F|<), the activit eS[e
F0al ¥1Sr1mr? TR e aanponents to v&)g ’T“é' rﬁ? ﬁ‘pl es

From the CM col { m%bfaamtmmm*lﬂunﬁﬁrhalcoaBﬂlm@H %) Ndé llicular fluid
mi xed with 100 ni of PBS and the t gélidulatalulgne ifs

ransre[g)red It A-wet |oue The ptat

s incubbated far ta\/\/l‘VE\Ieo EQH%iecgt 37 C”%{I‘F&“‘Pﬁgn over nlnﬁjh?ounte-d
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Larporptierk Produst nos. 4320, 4321, 4322, and 4323, respectively) are used as
ultrafiltration devices for purifying, concentrating, and desalting biological samples. The
filtration process itself is gentle, avoiding potential problems such as sample denaturation
and concentration of buffer salts. 32 mi of clarified follicular fluid are centrifuged at 1500 x
g in a swinging-bucket rotor at room temperature. Concentration and dialysis with PBS of
molecular size fractions is done according to the indications of the manufacturer. Starting
with the CENTRIPREP® YM-50 device, the follicular fluid is sequentially fractionated and
concentrated.
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Test for synerqy between fractions < 3 kDa and > 50 kDa, and activity of fraction > 50 kDa

after coating

.0.03 x 10° senescent granulosa cells (passage 16, deprived of follicular fluid during

passage 15) in 0.75 ml of granulosa cell medium containing are seeded per well of a 24-
well plate. A volume (calculated to restore the original 4% v/v of follicular fluid of each
fraction) is added to individual wells. One well receives no supplement (negative control).
One well receives 30 pl of plain follicular fluid (positive control).

Coating is done in the following way: 350 pl of a 1% (v/v) solution of concentrated
fraction > 50 kD in PBS is added to an empty well to be coated, and incubated at 37°C
for one hour. After a rapid wash with water, the well is dried.

The results of microscopic examination after 8 days of incubation in a CO, incubator at
37°C are given in the Table 13 and shown in Figure 1:
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Bioassay
0.02 x 10° granulosa senescent cells (Passage 30) in 750 pl granulosa culture medium

are seeded per well in a 24-well plate. Six hours after plating, 350 ul of medium are
removed and replaced by 200 pl of the mixture composed of 100 pl of the fraction to be
tested and 100 ul of DMEM containing 20% FCS, 0.2 mM NEAA and 12 pg/ml
gentamycin. Positive control: in the first well, 350 ul of medium are removed and
replaced by 230 pl of the mixture composed of 100 ul of PBS, 100 pl of DMEM
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5 Ml NuPAGE® LDS Sample buffer (4X) and optionally 2 ul NUPAGE® Reducing Agent
(10X) are added to 15 pl samples of fractions to be analysed, resulting in a total volume of
20 ul and 22 pi, respectively. Samples are heated at 70°C for 10 minutes. After
electrophoresis, the gel is stained with a solution of 0.125% (w/v) Coomassie Blue
(Coomassie® Brilliant Blue R250, Fluka Cat. No. 27816), 50% methanol and 10% acetic
acid for 15 minutes on a shaker. The gel is destained in 5% methanol and 7% acetic acid.

The major protein component of fractions 23-25 has an apparent MW of >> 220 kDa
under denaturing, non-reducing conditions, and of approx.170 kDa under denaturing and
reducing conditions. It is likely to be composed of a dimer of two 160 kDa subunits linked
by disulfide bridge(s). Proteins in fractions 30-32 and in fractions 38-41 correspond to
immunoglobulins and albumin, respectively.

Cation exchange chromatography

The pool of fractions 23-25 from the size chromatography is concentrated on
CENTRIPREP® and dialysed against 25 mM acetate buffer pH 5.0 containing 0.02%
NaN,. chromatography is performed with CM cellulose ion exchanger on a bed volume of
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Table 14: Cation exchange chromatography fractions

Sample OD 280 nm (1 cm) | Fraction no. | Activity
Start buffer 0.092

Sample “flow through” (1.05 ml) 0.577 1 +
First wash with 1.05 ml start buffer 0.142 2 not tested
Second wash with 1.05 ml start buffer 0.127 3 -
Third wash with 1.05 ml start buffer 0.109 4 not tested
Elution with 1.05 mi 500 mM NaCl in 0.113 5 -

25 mM acetate buffer

500 mM NaCl in 25 mM acetate buffer 0.095

Bioassay: Since the samples contain 0.02% NaNj (toxic for living cells), the activity is
tested after coating of the components to wells. 100 pl of samples from the CM column
(fractions number 1, 3 and 5) are mixed with 100 pl of PBS and the total volume is
transferred into a well of a 24-well plate. The plate is incubated for two hours at 37°C, and
then overnight at 4°C. The sample is removed. The well is washed with sterile water and
dried.

0.02 x 10° senescent granulosa cells are seeded to each well in 0.75 ml medium for
granulosa cells. Positive control: no coating, addition of 30 pl of follicular fluid to the
culture medium. Negative control: no coating, no addition. After four days of incubation at
37°C in a CO; incubator, the plate is stained with crystal violet.

The bulk of proteins as well the active factor are in the “flow through” fraction of the cation

exchange chromatography.

Protein identification by peptide mass fingerprinting

Aliquots of the “flow through” fraction are separated by polyacrylamide gel
electrophoresis, one sample denatured in reducing conditions and one sample denatured

in non-reducing conditions.
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homologs of other species (guinea pig and mouse). The pig protein is not in the
SwissProt/Trembl data base. The sample contains a new pig protein which belongs to the
family of the alpha-2-macroglobulin precursor.

Peptides detected are:

1) TEVSSNHVLIYLDK

2) QONAQGGFSSTQDTVVALHALSK
3) MVSGFIPLKPTVK

4) SSGSLLNNAIK

5) QTVSWAVTPK

6) GEAFTLK

7) YGAATFTR

8) DLKPAIVK

The members of this family of proteins are in the form of a homotetramer, which consists
of two pairs of disulfide-linked chains. This property fits with the SDS-PAGE analysis of
the pig protein.

L Karyotyping

Preparation of mitotic spreads
Colcemid® (Fluka Cat. No. 27645, stock solution 5 pg/ml in distilled water, stored at
-20°C) is added to a final concentration of 0.05 pg/ml to a 6 cm plate of growing cells. The
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line B (pig) in medium containing 4% follicular fluid

NHDF cells 50 population doublings in medium containing 46 2N =46
(human) 4% follicular fluid
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| $5INe &Ry Qgc%hing to claims 1 or 2 comprising the steps of

- culturing the cells in a serum-containing medium;

introducing a follicular fluid or components thereof into the culture medium and

allowing indefinite proliferation of cells in repeated subcuitures.

BN

. The method according to claims 1 or 2 wherein the follicular fluid is partially purified.

5. The method according to claim 4 wherein the follicular fluid is charcoal filtered.

6. The method according to claim 4 wherein the follicular fluid is an approximately 1:1
mixture of unfiltered follicular fluid and charcoal filtered follicular fluid.

7. The method according to claims 1 or 2 wherein the components of follicular fluid are the

molecular size fractions > 30 kDa.

8. The method according to claims 1 or 2 wherein the components of follicular fluid are the

combined molecular size fractions > 50 kDa and < 3 kDa.

9. The method according to claims 1 or 2 wherein the components of follicular fluid are

peptides which correspond to amino acid sequences of the human alpha-2-macroglobulin

precursor and to homologs of other species.

10. The method according to claims 1 or 2 wherein the follicular fluid is selected from the
group of porcine, bovine, ovine and equine follicular fluid.
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11. The method according to claim 10 wherein the follicular fluid is porcine follicular fluid.

12. The method according to claims 1 or 2 wherein the cells are granulosa cells, dermal
fibroblast cells, neurons, keratinocytes or hepatocytes.

13. The method according to claim 12 wherein the cells are granulosa cells, dermal
fibroblast cells, neurons or hepatocytes.

14. A method for providing a follicular fluid for use in tissue engineering comprising
purifying follicular fluid and isolating a fraction of high molecular mass with growth
promoting activity and matrix property.

15. A method for providing a follicular fluid for use in tissue engineering comprising
purifying follicular fluid and isolating a fraction of low molecular mass with cell survival
activity.

16. The method according to claims 14 or 15, wherein the follicular fluid is porcine

follicular fluid.

17. Use of a follicular fluid or components thereof for preventing senescence and death
and for de-differentiation of somatic cells in a manner that results in successful
proliferation of the cells and maintenance of their differentiation potential.



