CHORO D PLEXUS PREPARATI ON AND USES THEREOF FI ELD OF THE | NVENTI ON 5 The
present invention relates to the field of cell culture nedia and to nethods
for culturing cells in vitro or ex-vivo. The present invention has
applications in the areas of cell culture and tissue transplantation. 10
BACKGROUND OF THE I NVENTION In order to successfully culture cells in vitro
or ex-vivo, the cell culture nedia nust conprise all of the nutrients

required for susta I |0 i Lnel udi ng sugars,
amqno aci ds, i tﬁﬁ@ﬁb@ﬁ’@x‘%ﬁ%ﬁ%@ﬁﬁ?@gmgﬁ i ons%J pu?i nes,
15 and pyrim dines. These nedia are also often supplenented wi th ani nal
serum Serumis usually derived fromeither foetal calf, newborn calf or
horse and aﬂqg %q‘ ﬁ ure media in concentrations from0.5 to 20 %
viv. In addfpRF 5?@#’@ growt h enhanci ng conponents, serum al so
functiogs as a carier/buffer/chelator for labile or water 20 insoluble

nol ecul es, Las well, as .a toxin neutraliser rot.ease i nhi hitor, cell

att achnent Tﬁ%ﬂ'ﬁ%?ﬁf:’é‘?’en&%m esé"?j‘f’%f’@(?f Félepugﬁgﬁ’f"slf‘ ﬁncgfﬁi’?‘%&fogﬁ}% GLWERE on

cul tures. B inlGi@oof exsaiel MHhepréedtlinvettidnheCappBehtions ih ChsYeas of daf sultev er al

di sadvantages, It is onparatively expensive, it is not a defined
corrponent,%%fﬁﬂssm?q"él?lg‘?ﬁugﬁots of serummay 25 vary in the concentration of
conmpounds present and thus result in unpredictable culture growh and
product.i vi ty. source of contam nants such as
nycopldgnagﬁﬁggﬁggggﬁﬁéaﬁégﬁ&?ﬁﬂiﬂﬁqand toxins. Additionally, the protein in
serum may conplicate the purification of cell products fromcell culture
media. 30 Ln efforts to, gvercone the di sadvant ages of serum containing

el i serth T b ST RUGEC SEliy Bl o R n U B R Sl 1 ut ed
.W th bett etmplisei 4L df Qlie MOHients cBQiRE tfor iststthablengtin grvixdh ab¥l @rdliferhtiva

conplexity.of serumand.the different. gromth requirenents.of different
s of - & atemeie s Ao PR i, o5 o cg® GRS B IOt atHngs
conposilsi orasd pyrimidines Tisse medie pierisd bien supplementddavithanimal seumubst i t ut ed by
"cocktails" of trace elenents, lipids, hornones, growh factors as well as
purified proteins.

Serum is usually derived from either foetal calf, newborn calf or horse and added to cell

culture media in concentrations from 0.5 to 20 % v/v. In addition to supplying growth
enhancing components, serum also functions as a carrier/buffer/chelator for labile or water

20  insoluble molecules, as well as a toxin neutraliser, protease inhibitor, cell attachment
enhancer and as a protective agent in agitated suspension cultures.

The use of serum in cell culture media, however, has several disadvantages. It is
( comparatively expensive, it is not a defined component, and different lots of serum may
25 vary in the concentration of compounds present and thus result in unpredictable culture
growth and productivity. Serum may also be the source of contaminants such as
mycoplasma, bacteriophages, viruses and toxins. Additionally, the protein in serum may

complicate the purification of cell producfs from cell culture media.

30 In efforts to overcome the disadvantages of serum containing medium, serum-free media
have been developed in which serum is substitufed with better defined or more
characterised components. Due to the complexity of serum and the different growth
requirements of different types of cells, this has resulted in a variety of different media
compositions. In most such serum-free media the serum is substituted by "cocktails" of



Unfortunately, such purified proteins, such as human serum al bum n, possess
smany of the disadvantages of Serum For exanple, human serum al bumn is
expensive and periodically scarce, and different sources nay vary in the
concentration of conpounds preset and 5 therefore result in unpredictable
culture growth and productivity. Serum al bumn may also be the source of
unknown cont®a% nelemeents, nBpidei hefmppesyserewhBAcers esuielings spwified aproginin  are

al so a naj OrUﬁ@Hﬁ:ﬁ%IyOEucﬁfiﬂﬂﬁédflﬁ&elﬂé KLl 8 Rhuha defiih a&%arp%s%@ mthyrggent the
controlled cgrowth and differentiation of specific ce types ln culture. 10

The use of "$edrrsreestf|serum; Rorexapple dpman jerm alhurgi) dy @ﬁ%rwwagﬂ%wﬁd!e@kya oped to
enhance the schod, (4if QifidRet Wolrl il QRS i e (BhiceARRioh PE BehpRRPABRRE sl Nto (or

from it._ Such “feeder. cells" us aII consj st of adherent growth arrested
but Vi abi® SHECBIERN i anRiesifiable GEpre gFvih ARLRTodHEO s 5T ALK BY i ch ot her
te: |'s are griie iodred OCQnKﬁUTrﬁ von@unfissismludRpnatiuids OBeE serﬁﬁdhidlscﬁ‘ﬂilif}ﬁﬁlhi:n free

cul ture supernat ant S to,.su nmen or ma e ture 15
nedia as it aé‘ba]f%liaﬁ%ajﬂlfﬁ’é‘?%ﬁg %ﬁ?ﬁfg%ﬁﬂ%‘ﬁ*}‘“‘ﬁ’g&ﬁ“ﬁ?‘&ﬁ%ﬁ@ﬁ%ﬁé c‘{"i“ﬂ'g dudi ng
cyt ol dnes angtowirandwiffefeag4tion sf) spedifid celleypes inebmased into it by cells which
were previously cultured therein. Serum and serum al bum n-free culture

nmedia are mainly available for specific cell types, such as stemcells.
Feeder c¥? | sThenue obifelidet elgdinsent sellaqudiug|sysientsaliag becadlevadopad thserhawe ithdi ous 20

cell's and Ce&lynlel AEHum %ycéicaéﬁg %my&mg) c%&%ﬁﬂcﬁé'xﬁé (or! tonfiG!| Gudaesdgsi rable to

provi de aceII cul ture media which is usef for sup ortln the growth and

functi onal i tSPUST usHally epasistnljadhegent gropth F"‘?Wﬂé‘é‘t EF‘SWP Fogtirg Eﬁ“éﬂi%eqeudl ng
ce(ls and Lils86S bOB s @Eteitdin OX witich Qthafehil Bre \GrdwrDinfa@b-cliltir sysheed. tChafoads and for

ext ended perio of ct of the esent ention to go
coms way | VBRI CRer By ki pre Gl Pl Akt et PR BN G S publ .
with a usef ubedihed xteontsuwm}bﬂuﬁﬂbﬁleﬂmbmbwciﬂmcpmmOmaa/Mt ion is
directed to %Ek@m%&m?}fmaq %&Q&l%s&i lﬁésliksby(cgﬁ’s)w ?‘l‘lvée BRACRy CRured Qﬂgbn“ oned

medi a for enhancing t’he growt survi val mai nt erffance. o unction of
non- CP, nou-neuronal cells grown in |ong termor short tern culture. 2 CP
Colnfll tioned guRgh and Senkch @WBminOirde RRIQY Enellifl Qreh AN viiRbIe fof spsolitsc deNQyegbl ast oma)
cells. in

such as stem cells. Feeder celis and conditioned media are also targeted towards fastidious

- 20 cells and cell lines, such as embryonic stem cells.

It would be desirable to provide a cell culture media which is useful for supporting the
‘growth and functioné]ity of a wide vaﬁe'ty of cell types grown in culture including cells
and tissues grown ex-vivo and in vitro for both short periods and for extended periods of
25 time. It is an object of the present invention to go some way towards achieving this

1 E desideratum and/or to provide the public with a useful choice.
SUMMARY OF THE INVENTION
30 The present invention is directed to the use of choroid plexus (CP) cells and/or CP

conditioned media for enhancing the growth, survival and/or maintenance of funcrion of

non-CP, non-newronal cells grown in long term or short term culture.



vitro and to increase the rate of dopam ne uptake in nesencephalon cells in
vitro (WO 00/66188). However, it is not known if such CP conditioned nedia
is useful as a "general" cell culture nmedia for enhancing the grow kt,
survival and/or maintenance of function of a 5 variety of non-CP,
non-neuronal cells in long termor short termculture. In addition, as CP
cel I.s do not Cheedisioard ingdigns sppvnrto dhprevesthogrowtyete of Siks (periroblastoma) téllmas not
known whet hey; = ' Dot - r | cells
to act as a%ygag(ggdr ﬁ%%%g%ﬁ?gﬁp%%%gbgﬁ%g&n%%%e grnocvf:/tﬁﬁ,ﬂl g}‘ﬁ}r"&?’\% and/ or
mai nt enance Y¥oG1§Rk Hoyrevess it 1sngt kmgwn dpuch{ghconditipred atediads wssful 25 ol “gengral’er mi or
short term cyt e medfa B §RERIng! theY GHMA! Surfl oY Sndbl Riihesh M o udblodhat a CP
preparation, conprising CP cells or CP conditioned nedia, is useful for
enhanci ng” t h‘éaf’@FYd%KPPH‘CgLWT'\?‘é‘Pn%ﬁﬂl%‘Fl°ﬁ%ﬁeﬁ‘ﬁ%’rﬁ%@mﬂl%ncti on of non-CP,
non-neuronal cells in long termor short termculture. 15 It has al so been
surprisingly found that CP cells or conditjonped nedia is useful for
Drobecti ng. MBEEOny 15 Pl SR APREBTHEY ORI CHPR oF JOR 4 IS T wad nof

depri vat i on- icrshnceicbtiee CP celtbamtiid. be 20-célasal witingout €P, nhengirembeells taacestd on t here

is provided use, of CP.cells and/qr C ., condifiqned nmedia ipn.the

nmanuf act ur e ngedE.r (fl-'%Il B?%uﬁag\pg{ol %nﬁaﬂc%&cgﬁ%%éwa{ ar?gigﬁf’%%feﬂ?me gﬂﬁ”ﬁ%?ﬁf’f and/ or
mai nt enanée odn-CRmobinemomed calle im IGk temoor-shatteomalltuzel | s in long termor short
termculture, wherein the CP preparation conprises: a) a CP cell population
capabl e of producing one or nore factors that support the 25 survival and
growt h of noRbeOmeseRbVENQS? baya swedsingly foapdithat 2 6F prep@ptione Fompiging §Pecclsapabl e of

produci ng ong, @F csMRItRndEMERL $s LbRt fob BRRYdg thi Browitl kit iVAl an@BOmatheNh ke Of
nedia froma) or b)

non- CP, non-neuronal cells; and/or, c) CP conditioned
cont ai ni ng oﬂ%%“r“ﬁﬁ?é‘mf cPB?'Ecuf%ceéﬂﬂﬁ%ﬁgt‘mlt%§h°§ﬂF‘m “and growth of
non- CP, n&n-neuronal cells. 30 The non CP, non-neuronal cells may be
selected fro EOUD, i S &l a1 G§ :
pr oduci ng orﬂ]sh%%(rglé ib‘gf)légﬂl ?%F%?y%ﬁlg ce‘ﬁtg éapa |°é’“‘8ﬁ&%?o%ugﬁgg%%‘é‘§§%r VI
protecting non-CP, non-neuronal cells in culture from serum deprivation-induced cell
" death.

20 According to the present invention there is provided a use of CP cells and/or CP
conditioned media in the manufacture of a CP preparation for enhancing the growth,
survival and/or ‘maintenance of function of non-CP, non-neuronal cells in long texm or
short term culture, wherein the CP preparation comprises: '

2) a CP cell population capable of producing one or rhore factors that support the

25 survival and growth of non-CP, non-neuronal cells; and/or '

( ‘ b) a CP cell culture capable of producing one or more factors that supbo’rt the
survival and growth of non-CP, non-neuronal cells; and/or
cj CP conditioned media from a) or b) contajning oﬁe or more factors that support
the survival and growth of non-CP, non-neuronal cells.

30 .

The non-CP, non-neuronal cells may be selected from the group comprising islet ﬁtcell's,
cells capable of producing or secreting factor VIII, cells capable of producing factor vil
and Von Willebrand factor, cardiac myocytes, cells of the conducting system of the heart

such



and Von Wl Il ebrand factor, cardiac nyocytes, cells of the conducting system
of the heart such 3 as the sinus node, atrioventricular nodal cells and the
bundl e of ' H's, and cells involved in the repair of malformations in the
newborn. 5 Preferably, the non-CP, non-neuronal cells are cultured for a
short termprior to transplantation into a recipient. For exanple; islet
a-cells may be cultured according to the present invention prior to
inplantation into a recipient in the treatnent of diabetes. 10 The non-CP,
non-neuronal cells may conprise cells obtained froma different species to
the cells of ashke SR spoéparayengirdalin] cellhadghebwte dfifligand ctis invglvibinusef ul

f or enhancin e[_eﬁgrgfr% iﬁlﬂﬁevde%%m‘)f non- CP, non neuronal cells that
are to be used | enot ranspl antation. 15 The non-CP, non-neuronal cells

may be in @ quiescent state before being cultured with the CP preparation

of the presenpffpRNithdRon-BHC hoRfekdnar 281sdk e&lt@fedffonae@hortﬂP&n for0 More
factors capabl e of "supporting. the survival and growth of non-CP, non-

neuronal cel | ‘RUFRIGRIFGHPH? §E¢°W§BP JCF B3rPlsist ebﬁ”fﬁ)\ks Fray be sulured apqogding te teact or s,

cytokines,  2@edthtiRe8fisn pdtRid implabetidn ifd RRRIpient RGhdidmddt Glapases capabl e of
degrading toxic protein precipitates (such as anyloid and huntingtin), and
proteins capable of conplexing toxic netal ions (such as transferrin and

ccrul opl asen rr)'he thmmoﬁaédrm@éeua)naamdnhmse le¥lsnatiaisdnfrom S@f&rdﬁtl&ﬁefzibfd

popul ation of t he L onal | ternativel

conpri se CP-dérf vlfé;’ I"I%éprse%ﬁr tiop, g-h'fsr %?'%e& mwgmm){n %pbffbélfﬁlgp GiE
glial-deri vedthcegrbwﬂl epd tSHHiwahIOfcmnl-@’ ml-rtcmpmlemlbnﬂ)m @rralto pheewﬂsmr cells,
pr @geni t or ColnbSamsAllatfo! | S positive for neuronal precursor cell markers
(such as neu-N). The CP cells nmay be obtai ned directly froma suitable
manmal i an donor or may be 30 obtained froma primry or secondary CP cell
cul ture onsfromand?, aal- heulrdnme:enmkmﬁiﬁgqa@scemmueedr& bagh @iluee kit lidene, or

froma conbingtion of a Ve ces cells in culture may
have been gen@% P‘{fgﬂ‘g?%%‘ﬁﬁ%‘ﬁ‘“%ﬂgm@“ceaf 3? 5‘3”(5' irectly froma
The one or more factors capable of supﬁorﬁng the survival and growth of non-CP, non-
neuronal cells may coinprise peurotrophins, growth factors, trophic factors, cytokines,
20  mitogens, matrix cell support factors, proteases capable of degrading toxic protein
precipitates (such as amyloid and huntingtin), and proteins capable of complexing toxic
metal ions (such as transfercin and ceruloplasmin). |
The CP cells of a) and/or b) may comprise a puriﬁed-popd]aﬁon of CP cells or they may
25  additionally or alternatively comprise CP-derived cells selected from the group comprising
( glial or glial-derived cells, epithelial cells, multipotent neuronal precursor cells, progenitor

‘cells, and cells positive for neuronal precursor cell markers (such as neu-N).

The CP cells may be obtained directly from a suitable mammalian donor or may be
30 obtained from & primary or secondary CP ceil culture or from a CP cell line including an
immortalised CP cell line, or from a combination of any of the above sources. The CP
cells in culture may have been genetically modified. The CP cells obtaiced directly from a

donor, may comprise cerebro spinal fluid containing one or more CP celils.



donor, may conprise cerebro spinal fluid containing one or nore CP cells. 4
The CP and/or non-CP, non-neuronal cells nmay conprise isolated cells or
clusters of cells and nay be "naked" or encapsul ated, for exanple, in
al gi nate. Were the CP and non-CP, non-neuronal cells are "caked", they may
be "free" to_make direct contact with one another or they may be separated

by a bi oconpabd bF andks sep-5F; wam-neuend colisimay camprsgdsolates ool ?fLFéliS@FF o cglls secreted
factors fromuddiRayGR “asleliSort sacatpiaﬁa:@a) %rQEamﬂié)'ﬂi DGHAO rwter@ al: |c$’ and B&‘n CP,

encapsul ation of the CP and/or non-CP, non-neuronal may function as
such a bi ocoRfftsuprd Cel§eaﬁ3a?’a’f‘?do'rfh?¥é%3r¥§’e El‘??emp‘?’%éiHFCtF%W‘Bﬁﬂe@?@ﬁer
provi des a rTthtthmﬁgf becsdpased Hida bxbamgfaﬁm& SeparSiith\theand wiidel aiiws tlediff@ioat enance

of functign o n- ne ells in long termot,short term
Ul ture. | SCoRPR FetoRdr: S5 L e BT Hepeten e TaS FOMHOERI | s wi ¢
a CP prepar abf or Che.mﬁon aom@P ac)maufﬁﬁ’alceui mep [fuldciibn @8 sectpatieompatipleoduci ng
one or nore fagr%L taﬂsat support the survival and growth of non-CP,

non- neur onal 'S eRa/ or 15 b) a CP cell culture capable of producing one
or nore factors that support the survival and growth of non- CP,

non- neur onal : (o ' nt ai ni ng
one or mor e Facyera RS, sl o Rp Bl RELG bd B st hndly
non- neur dfal D@@F"P@“m opfuriion o sereRt, 4°maelmnabwllarnslengatem|oaé@naewm§e of
protecting nefa NRA 5186 Wt QRbatGR| Aoh-GF) noh-HéukdHaP cdifsOWRUS &I t¥Npreparation -
deprivation-induce 5 cell death conprising the step of incubating non- CP,
non- neur onal QUi n 4 serumfree media with a CP preparation conpri sing.
a){a CP cell poptﬂ)atﬂMllq:@pﬂhice capablerad grodiditg onene nte fibtoes thea Gippobs tHehat
support the sur vi val qu,onal cells; and/or 25 b)
a CP cell culture ca a%:a%‘%gpro lCJtEZPI g%hggm%?a%‘b%e factors that support the
survival 1and grovidi® OF ceibaulere capeble 9 Brogrrine ens| drgmorg feptess 18t eyppapthe

condi tioned nedi aufivaland)grd¥th B non a&,megg,nglaglsogndmpre factors that support

¢) CP conditioned media from a) or b) contammg one or more factors that support

the survival and growth of non-CP, non-neuronal cells.

20  The present invention also provides a method of protecting non-CP; non-neurcnal cells in
culture from serum deprivation-induced cell death comprising the step of incubating non-
CP, non-neuronal cells in a setum free media with a CP preparation comprising:
a) a CP cell population capable of producing one or more factors that support the
‘ _survival _artd growth of non-CP, non-neuronal cells; and/o_r
25 b) a CP cell culture capable of producing one or more factors that support the

( _ survival and growth of non-CP, non-neuronal cells; and/or



‘the survival and growth of non-CP, non-neuronal cells. The present invention
is also directed to the non-CP, non-neuronal cells cultured using the 5 CP
preparation of the present i nventi on. The term "conprising” as used in this
specification and cl ains neans "consisting at least in part of', that is to
say ‘when interpreting independent clains including that term the features
prefaced by that ckfhrenditsaedimedinfroma) pr Heerfainye jsee prmae fictopthatouprrt
features can 10 %gm&awﬂfﬁaﬁn%%hﬁzglm OF THE FI GURES The
invention will now be described in nore detail with respect to the figures
of the 15 acconpanying drawings in which: Figure 1 shows in a series of

phot omi crogr amﬁmt:&ienucmmnpaw &i&b\@@&ﬁhc SSACH inB S n@frorableft cOfkdaSus@b@wn i n the
absence of_ choroid %J‘i cells (Control), or in co-culture with. choroid
5P

pl exus celds %?Pf&p"fﬁwf‘& Tfenyingeniion) ol |s stained for insulin are
presented on the top row, while cells stained for glucagon are present ed on
the bottomrgw. These phot,om cr.0 tions
enhance i nsul ¥ Sy cﬁ%@%@%ﬁs ﬁfcgdﬂgﬁos@ﬁm ?‘la%?rhﬁp tlﬂé'ﬁn%fneme ge Thows
condi ti oned nincbaa dfCat fis mmaCWhen apap@atingoindepemteandass mwmgrthdt tmmaluiel i ty,

The effect of ff rati

choroi ds pl exus on rﬁ%ﬁ%‘ﬁ?’% tat&i"ij{n e\?%ﬁ% ?@‘?Q&\;ﬁ’ﬁcﬁ%}§°§%§‘ Eﬁég{)@ %%5% or 10%
and 30% VEr sussaOsgpresert = P< 0. 0001 versus 0/g 1% and 3% is shown; 30 Figure
3 shows the effect of conditioned nmedia fromcultured choroid plexus on the
nunber of neurite processes in neuronal cell 6 cultured in nedia

suppl enment ed TRIER W% R-'(W:ont rol), unsuppl enented nedia (No
Suppl enent), and in .

The invention will now be described in more detail with respect to the figures of the

15  actompanying drawings in which; -

| Figure 1 shows in a series of photomicrographs, the immunoperoxidase
staining of islet cells grown in the sbsence of choroid plexus
cells (Control), or in co-culture with choroid plexus cclls at a

20 ' ' ratio of 1:3(1:3). Cells stained for insulin are presented on the
fop row, while cells stained for glucagon are pi-escnted oo the
bottom row. These photomicrographs show that CP cell
preparafions cn.hﬁnce iosulin and glucagon §roduction in the
islet;

25 F igure 2 shows conditoned media (CM) from CP preparations enhances
neuronal viability, - The effect of serum-free CM at different
concentrations from cultured choroids plexus on necuronal cell
viability, wherein * = P< 0.0001 for 10% and 30% versus 0%;
*x =Pp< (.0001 versus 0%, 1% and 3% is shown;

30 Figwe3 " shows the effect of conditioned media from cultured choroid

plexus on the number of neurite processes in neuronal cell



medi a suppl enented with choroid plexus conditioned nedia (CP-CM
Suppl.enent), whereby CP conditioned nedia increases 5 the nunbers of
neuritis on neuronal cells; Figure 4 shows the effect of conditioned nedia
fromcultured choroid plexus on the Iength of outgrowth of neurite
processes in neuronal cell cujtured in_ nedi emented with fetal bovine
serum (Control), unsuppl-enment di aedip sgﬂlgﬁ?‘@%@nt‘?‘ th feid beyime, sgRmi a

suppl enented wi th choroid pl qgogroppnglivpblemestedrsidan (NERuphltizp| L08Rt )
whereby CP conditioned nedia i cr eas th,of neuri n the
neuronal cell; and Figure 5 SH @m&t‘?@@t‘%ﬁ%ém‘éo"‘%ﬂt Gy "°8fd0€??8’§psul at ed
CP cells on the proliferati cIﬁ,P@Zﬁ\/I Bupplementbiherdby| CPvamdiibited reddahdiakdsal cel | s
15 (HUVEC) and on the secret f?@n r\s/%gz i.nt 0 the aclultlure medi a, whereby-

co- culture of encapsulated Seand HL Uoes in an increase in
proliferatio UVEC. DETA A ;\I}ég%jl e
present i nve?t%nhl s-direct ecfhtﬁg; ?Ee%gt%e-ﬁo@hl%—mxuﬁed and/ or 5 c%g(hrlgtl oned
medi a for enhancing the grovitesus gr be anstn 98/ wiererthnefe pemitee potestaanist i on of

non-CP, non-neuronal cells iRubRQel &Hﬁﬂc@rm%llgfatsuﬁﬁ&ﬂén@édhh{s!{f%mt g@mghe CP
are |l ob" lated structures conprising a single continuous |ayer of cells

derived from the ependynal I%’S}‘E"r(q?lﬂmtlhém%‘él’lé‘ﬂ?‘afd et (Ne Seeplentie, #dnct i on
of the choroid plexus is the mSt&ﬁi’a%b]ﬂéhldﬂfed&ﬁﬂﬁhfoﬁﬁ@bnﬂllts dohditiéheq @Rk

Cerebrospinal fluid fills the I VEIiletmI;eln re%fy(%EhCOn ran nd circul ates
around the spinal cord and ov( g onve of the braf FE"EEES s

continuous with the brain i nt@lsnsthofateur(@mm@o@tntouﬂaﬂ) ahd Ui d, and sol utes,

i nél udi ng 30 nacronol ecul es, are exchanged freely between CSF and
interstitial WOEFA. | n additiBAveBe eliwst Ofn epieimres epgapeytated GReqlingr 8d pl exus

has been associated with the griféridn06f AfumbdQuriBHival bla@Atr baddthesitl cAlseshire
SLoet al. s "choroid plexts asefhRl Lhfi hosdUbl OPL BB oS lbe ok,
whereby co-culture of encapsulated CP cells and HUVEC result

in an increase in proliferation of HUVEC.

DETAILED DESCRIPTION OF THE INVENTION
20

The present invention is directed to the use of CP cells and/or CP conditioned media for
enhancing the growth, survival and/or maintenance of function of non-CP, non-neuronal

cells in long term or short term culture.

25  The CP are lobulated structures comprising a single continuous layer of cells derived from
the ependymal layer of the cerebral-vcnuic}cs.- One function of the choroid plexus is the
secretion of cerebrospinal ﬂuid.(CSF). Cerebrospinal fluid fills the four ventricles of the -
brain and circulstes around the spinal cord and over the convexity of the brain. The CSF is
continuous with the brain interstitial (extracellular) fluid, and solutés, including

30 macromolecules, are exchanged freely between CSF and interstitial fluid. In addition to the

. production of CSF, the choroid plexus has been associated with the formation of the CSF-

blood barrier (Aleshire SL et al., “Choroid plexus as a barrier to immunoglobulin delivery



7 into cerebrospinal fluid." 7 Neurosurg. 63.593-7, 1985). However, its
broader function is the establishnent and nai ntenance of baseline | evel s of
the extracellular mlieu throughout the brain and spinal cord,, in part by
secreting a wide range of growmh factors into the CSF. Studi es have

reported the presence of numerous potent trophic factors within choroid 5
pl exus i ncl uditegergi@rpmalGhid.] § Neappies- 6[3@27 N@) Hemeger, NTbrdadeBRNRionEGE, and

FG-2 (for reﬂeeeeeaﬁl%ﬁmémﬂwégam% sf Rbetine PR To) e Mo MEAIN-Y NN dﬂaﬁ&g Qfter

transient forebrain ischem a: gr owmt fact ors epair
mechani sns. " tedirgin gast spingiesord in nﬁn byzsecrqmam@ mm)gm“m@famé :maélse@&F

i nvention recags 3@ Eéaaﬁedcmerp%sshc@Io%uae:e@%t&ﬁld@m@rﬁa&@mﬁhﬁc&h@ ecreting
factors, such as aeurotro tors,_vascul ar_endot hel i al gowth

factor, tpPopkiLs paudig d' G%Ey@g%lg’egDNﬁﬂ 'pcf&eHQF e N6 AINS U104 act or s,
enzynes such ra¥2pst ﬁa;sessee alopddon TEadttdll MERsoMd, pl&fﬁé' r8&very| AMRAIRNsiGUCT ase,

| act ase or | tase and ot her ote| n usef ul i I ng the
growt h, sur\r?l% étFra‘&n‘a" % "R 9T c & ﬁtﬁﬁtﬂq r%%/ FRBHE EpSChagsms- 1‘§>eqﬂg{]?fonal
cel l's in | onglembist. a0:18hotd, 2008).m cuI ture. Specifically, the present

I nvention provides a use of a CP preparation for enhancing the growh,

survival and mai ntenance of function of non-CP, non-neuronal cells in |ong
term or 9horThe pesent cuyventiongscogiiess dhat chdveid pleapa(CG) icolls aworgmrbls @f secling) a CP
cel | “popul at igaf,¢ @Q&bels%e%u@ggugbm 180G, QhscliRf @ndmsﬁa@ F%Wﬂ%hoﬁ Yppart the

survival and growth of non- non- neur onal ; CP cel |
culture capabitorsicyigkineruitpgsnh metrareehspgaost Q‘EPE?r Mﬁ&%suﬂﬁﬁ&twshﬁphasur vi val
and growt h' ofi AanyeR, aﬂi@&eﬂﬁiﬁé)ﬂﬁl’as&ﬁc{a&. ordikia e and GtheiGiRoeian thhich @ de Medi @

froma) or b) nta one or nore factors that ort e SUI‘VI val
and growth o igﬁ eﬁfPB'f?alsurl?@fllaé'E %"“ﬁﬂﬁ °ﬁ§ﬁ?éﬁ tell's may
be sel ectld fmeumnai h@lsgﬂoug)teumnmhomengclﬂmkeet p-cel | s, f| brobl asts; cells
capabl e of producing or secreting factor VIII such as hepatocytes, gall

bl adder epithelial cells, gall bladder endothelial cells, bile duct
epi thelial cdppeifically. the pryesmt Byensip FToNRs B Psecefia SP pRepatarcioy edandinghe t hel i al
cel I's, hepat iggowSeRivaPdOhdiRbhadbe Fehdclon 6 ddMSIH, on-neuronal cells in long rerm

or short term culture, wherein the preparation cotnprises:
20 a) a CP cell population capable of producing one or more factors that support the
survival and growth of non-CP, nqn;neufonal cells; and/or
b) a CP cell culture capable of producing ope or more factors that support the
survival and growth of non-CP, non-neuronal cells; and/or
¢) CP conditioned media from a) or b) containing one or more factors that support

25 the survival and growth of non-CP, non-neuronal cells.

The non-CP, non-neuronal cells may be selected from the group comprising islet B-cells;
fibroblasts; cells capable of producing or secreting factor VIII such as hepatocytes, gall
bladder epithelial cells, gall bladder endothelial cells, bile duct epithelial cells, bile duct

"30  endothelial cells, hepatic vessel epithelial cells, hepatic vesse] endothelial cells, sinusoid
cells, non-parenchymal liver cells and umbilical cord endothelial cells; cells capable of
producing Factor VIII and Von Willebrand factor such as endothelial cells, hepatic
endothelial cells and umbilical cord eundothelial cells; cardiac myocytes; cells- of the
conducting system of the heart such



cells, non-parenchynmal |iver cells and unbilical cord endothelial cells;
cells capabl e of producing Factor Vm and Von WI | ebrand factor such as
endot helial cells, hepatic endothelial cells and unbilical cord endothelial
cells; cardiac nyocytcs; cells of the conducting systemof the heart such 8
as the sinus node, atrioventricular nodal cells and the bundle of H's; and
cel | s i nvol veslthersinug hader amaventrigilarmmifl celisand tndundie ohBisnadisdisinaidd imbor n
errors of netgb 0 S A ons ' i

i nherited specﬂ(‘l})écl proteln g |@§?%%9p§%$ni§%§rgp§{° ?fegwt?ﬁ(ggﬂdheé urea
cycl e di sor d@minoagifiapethisar SOY«E#DIW gwémas,rretnamdy S mcclﬁcsomrd@ms QeﬁGaner ne

met abol i sm ang,di g&nﬁsfnﬁm&g eguyw&am&e&sdeasm E@ms&&u@nd

gl ycoprotein neta non- CP, non- neuron s mhlc are to be

cul tured, Smayf buripe, metagolises gad disgrdem «of polistrchagde fqnéez@omoiw!vm eeden,

bef ore be| ng g?yéjjlgry{eﬁqn&gbgm he CP preparation defined herein. 10 Such

qui escent cel W ll be cultured in a suitable cell culture nmedium such as
Hans F-12, Dul becco's nodified Eagles nedium (DVE), RPML 1640, and |scove's
nmodi fi ed DVE, The ub€l€P, ot int@bhd clRMbichiaftte bdamaﬁdirﬂ@wmhhac&aitkmﬁy@al as

woul d be appre r...The i s. then
added to the aﬁ%‘ﬁ ZéFgg‘ %85%%387 %‘ffe‘F c'@F}é@“‘\mﬁ Wi Ehurcgp?rgp mﬁﬁﬁ}ﬁ‘?ﬁ hewine i | |
enhance tHe dudwgiigsesticalls will bandvued imeduivibdrel ogwod médimot sudnasdfantsiFel2, 15

non- CP, non- red t he CP
preparation scgér%’gét %%@gﬁﬁ@&%%ﬂ@%@) 5}2&&&?&5?‘%%&&&& ’ﬁ'%g?’ﬁ@eﬁgm ur| fied
popul at i on ofundsp seitdblessopdiiyns depdiag i %GGHWPH pswad éegmemtqdrhyglsioa

fikial derivegnee! irfe c@Richbiiftidnab teehddsd 1o HdnPEH, GBH nARSHaORAL in c%i}mesﬁcur sor
cells, progenitor cel | s and cells positive for neuronal precursor cell

mar ker s ( sucH apeupdhat \ilt eghagcq-ibe gy imsury el RpdQT BRpcDaRse OFI’?EC@“ HrBar at i on
may be obtsai nea-dpy mlangonﬂo;em, whm baiiared iwith |stidhi del)s fi Ghich thb €PprepaftiSn goat s,
rabbits, m ce[\lasalgloq |ag&des including rhesus 25 nonkeys and humans, using
met hods known i h the art for exanpl e as described in WO 00/ 66188. The CP and
CP-derived cells may be obtained directly fromthe brain of the

The CP preparation may comprise a purified population of CP cells and/or CP-derived

cells selected from glial or glial derived cells, cplthcha.l cells, multipotent ncuronal
20 prccursor cells, progenitor cells and cells positive for neuronal precursor cell markers (such

. asneu-N).

The CP and CP-derived cells of the CP preparation may be obtained from any denmor |
mammal, including pigs, sheep, cows, goats, rabbits, mice and primates, including rhesus

. 25 moukeys and humans, using methods known in the art for example as described in WO

( © 00/66188. The CP and CP-derived ceils may be obtained directly from the brain of the
donor or from the cerebrospinal fluid.

Alternatively, CP and CP-derived cells of the CP prepa.ration may be obtained from a CP
30 or CP-derived ccll live, including an immortalized cell line, such as TR-CSFB cells
(Hosoya K, Hori S, Ohtsuki S, Terasaki T, (2004). A new in vitro model for blood-
cerebrospinal fluid barrier transport studies: an immortalized choroid plexus cpifh‘eliﬂ cell
line derived from the tsAS58 SV40 large T-antigen gene transgenic rat. Adv Drug Déliv
Rev. 56(12):1875-85); or Z310 cells (Zheng W, Zhao -Q, (2002), Establishment and



donor or fromthe cerebrospinal fluid. Aternatively, CP and CP-derived
cells of the CP preparation nay be obtained froma CP 30 or CP-derived cell
line, including an inmmortalized cell line, such as TR-CSFB cells (1-1osoya
K, Hori 5, Chtsuki S, Terasaki T, (2004). A newin vitro nodel for bl ood-
cerebrospinal fluid barrier trsnsport studies: an imortalized choroid

pl exus epi t hehdrgdterizalon ofl imdmulentalized] Z8 i ® chdrbidalt pRbBiaS\Wé0 linarfaen Tawwne i gen
gene transge - - ¥y oftev. 56(12):1875-85); or Z310 cells
(Zheng W Zhgi(l)&ad%i%gggiéf%?ga .’?err% t and 9 characterization of an
imortalized 2310 choroidal epithelial cell line frommnurine choroid

pl exus. Brai gyRe: m@éﬁfdaave?rz&rs%@éhe cme?%my@ ggmaysqn&%éd%o é}t)duhpe cP

pr epar at ion my genet I cal roduce one or esired

factors whHi clenepd qnoreﬁwam:@ctpﬁevwrvvuman%bp Yrowt wdcﬁovghnﬁﬁn@ﬁﬂteqlumu n 1ong

termor shor fodeekf GHkdd Rrm WSInAE E8BEdehGic Mshifidaft lebthidues HRiEURS wifti ch are
well known inthe art. The CP preparation may be freeze dried or &ozen for
storage pri okmewn adke arhy ¢ he present 10 invention as would be appreciated by
a skilled worker. Upon use, the frozen.or freeze dried CP preparation may

be sinply regonstituted. The reparatjon y. conpr.i se isolated CP and/ or
O der L vad COR CPGrHRerRaPR TEY U8 FFe DR Ok A G R e oy ThOe iR | e.
in their wwat tiehtict @tveouhf beapphatated dyi ngkilfed omrier.d dipon usy, thelﬁommlof freubt ure, or
t hey may be material such as al gi nate by

met hods knom%“?‘?\le E‘B%arr?" ("Q"‘éeegi”?’ exam%‘ftm”%\o 00166188 and US 6322804).
Al'ternatively, such cells, either naked or encapsul ated, may be placed in a

confi nenent rEaREs, preya}aﬁlsh maFdotopkiSe SQRRE ab @n&mmnpémﬁg &t duil cfusRmehe
non- CP, non-neuronal cells in culture, such be or qther_ structure

made of bi ocSHPHEELVEhEEEPS é@‘%l‘ﬁhmﬁqur‘a‘éﬁa? E}WF ﬁi“"FSF’B% 8R 3PFE gr owt h
factor etis, fceloBuituRe ofBep nﬁpaé afidapelated ih hebmmmaeag nRefiaNaih endgingeby s i n

culture. Al ter t veI Qggﬁe%:grg%%%%r? I"%éfér}?eq’gﬁr‘?i%?% d| aged medi a

from CP and/ &r° e ve I'one par ed Ved’m a CpP
and/ or. CP- dersumlls@ﬁthermakthmemmswﬁ:ds hnay the eplaged insa mﬁeem@emewl whiced for a

period of ti gesadpatiele (FOREHaEHOR Fo M nodl APONGLSIREIBEL IO in cuiture, such as
a tube or other structure made of biocomparible material which will allow the diffusion of

20  growth factor etc, from the CP preparation to the non-CP; non-neuronal cells in culture.

_ Alternatively, the CP preparation comprises conditioned medig from CP and/or CP-derived
cells. Conditioned media is prépared from a CP and/or CP-derived cell culture in which
the cells have becu cultured for a period of time and under conditions that allow secretion

25 | of the growth factors etc, fiom the CP and/or CP-derived cells into the media. The
( . conditioned media is then separated from the cells to provide a factor rich, cell-free CP

preparation for use in the invention.

The CP pfcparaﬁOn defined herein is useful for culturing non-CP, non-neuronal cells for a
30 . short term or a long term. As mentioned above, non-CP, nomn-mteuronal cells may be
cultured in the short terf prior to transplantation into a recipient. When non-CP, non-
'neuronal cells are to be cultured over a long period of time, such as for example, in a

continuous culture system, the CP preparation may be maintained separately from the non-

10



25 of the growth factors etc, fromthe CP and/or CP-derived cells into the
nmedia. The conditioned nedia is then separated fromthe cells to provide a
factor rich, cell-free CP preparation for use in the inventioit The CP
preparation defined herein is useful for culturi ng non- CP, non-ncruonal
cells for a 30 shor er m term ongd aboye, . non: CP,

non- neur onal “(?EPPP{] cﬁ];f/“’l aﬁf’f‘@ﬁ‘* g"ﬁgf“nb’fwgy ’(Tr rﬂe Moint 8?{{?6‘1“” either

t ranspl-ant at imanuilft @ adomedtaily, a5ind wke requiddsk CP, non- neurotial cells are to
be. cultured over a long period of tinme, such as for exanple, in a
continuous culture system the CP preparation may be mai ntai ned separately
from the non-ThHeGChpwpapatiah neayl dteativelyrie anbddded ded polyeretoothy bivwympdtibian
o0 e AR i) WSaen Sl e MR ViR Inc W TR bbb oh B3, #70 VhE"
requi red. "The preparation-nay alternatively be enbed ﬁ mer or
ot her bi ocorrmit\u‘si o relBaspgher CR ccl\l%hl@#ﬂ#ﬁyelhéhqje@wa@aMYebmmemd@tmbuct Wwith
the non-CP, nARRGHLOBAherhRhlIS tb e SHWnUfablor LR LGEEAIP ra@a%edcﬁoﬁ%é T

Al ternatively, the polyier may be non-degradable, but 1nstead nay be

per meabl e tothﬁ@”@P%wth factor etc secreted or released fromthe CP
preparation. 10 The invention also conterrpl ates the use of cerebrospi naI

fde(CSF t he reparation. for in the. venti on.

di scussed! m‘@ﬁ“ﬁ‘eﬂ?ﬁl"s"g’?tﬁu?}f‘\ﬁ)ﬂig 8%?r°éf‘°é SBWF{:&W‘FQCES?SF% fé[El]é pfeﬁ’l‘rﬁml“he CSF.
Thus, CSF wi Ifor agninathe peins aweeiond Asaditapsssd aapyabCR cells mnliangcrs gowtwt h and
survival of I ent
i nvention. The'g‘afglgtc 1,’1}8'337@19; ?@g; ?g‘hig ﬂ%egé?c?csed;fﬁﬁé#@aﬁigﬁ%ﬁﬂcﬁ esent

i ndention is abwt @ﬁr%tw@tl Of aom%ummpﬂewﬁam FrgY tUseusgiubiut khe meﬁcm val
and/or  mai ntigRANGE A dsHnGl iconpek PRRLGREP-AaR-0ekONal cells in long term
or short termculture, conprising the step of incubating non-CP,
non-neurohlal cells with a CP .preparation conprising: 20 a) a CP cell
popul ati on canatplreexminvmtlmdlﬂs(ﬁlsmgiu@aedmra rietifod of&(hhmﬁﬁg thé gowth ppardl abdie

survival and rgégt\éﬁabxceogf tﬂz?c%ox?gf non~CP, ngxyﬁgx?o%al c%ﬁs n bnga@g.(t ot short term culture,

comprising the step of incubating non-CP, non-neuronal -cells with a CP preparation -

comprising: _
20 a) a CP cell populauon capable of producing one or more factors that support the
' survival and growth of non-CP, non-neuronal cells; and/or
b) a CP cell culture capable of producmg one or more factors that support the
survival and growth of non-CP, non;neuronal cells; and/or
c) CP Qoﬁd.iﬁoned media from a) or b) containing one or more factors that support

25 the survival and growth of non-CP, non-neuronal cells.

The present invention is further directed to a method for protecting nan-CP, non-neuronal
cells in culture from serum deprivation-induced cell death comprising the step of
incubating non- neuronal cells in a serum free media with a CP ﬁrépamtioxi comprising:
30 a) a CP cell population capable of producing one or more factors that support the
- survival and growth of non-CP, non-neuronal cells; and/or
b) a CP cell -culttrre capable of producing one or more factors that support the

survival and growth of non-CP, non-neuronal cells; and/or

It



b) a CP cell culture capable of producing one or nore factors that support
the survival and growth of non-CP, non-neuronal cells; and/or c) CP

condi tioned nmedia froma) or b) containing one or nore factors that support
25 the survival and growth of non-CP, non-neuronal cells. The present
invention is further directed to a nmethod for protecting non-CF,

non- neur onal ] celd)spic?n@g&,ﬂewg&dfarﬁ@m@efmgdag,mg?/@tsiolmlmie_rfmedmcﬁbb?aeath §
conprising the step of incubati nQnN- neuron cells in a serumfree nedia
with a CP prepar ﬁ?%‘ﬁ“%ﬁ?ﬁﬁrgﬁﬁ?g%“o&gfmﬁn%ﬁ”&&eps'popul ati on capabl e of
produci ng one or nore factors that support the survival and growh of

non- CP, non- uron%:! C lnleﬁéo?@lg/rgr ]Lve%ﬁgﬁn&q 11 cul ture capabl e of producing
one or nore factors that suppor{r7 The v Surva gnd growt h of non-CP,

non- neuropal cells; an . [ §1.Q edi gy@%ﬂ

cont ai ni ng one or nor edérg{g%tgbsag%%sgtg ang pgéoir’(%n%k?%gﬁrg%a{/%ﬁ an tgeo% of

non- CP, non-neuronal cedvents suchas igjusy, diseash rawresh sfrivpslegrivatioe present i nvention
including: 5 - protection against damge to non-CP, non-neuronal cells in
culture from events sulR'eHSOY A] GHgmisgT@e gl apopiotg 7R, deatl r el i %P8t i on; -
prevention or nini m sathdxongifceByigptiakd;Cc cel |l death of non-CP, non- neuronal

cells-in culture; - regeneration of damaged cells of non-CP, non-neuronal
cells in culture;- LO -reperpadomef damaget ogdBiofigonc@l, Inonteatrdmabeetls mrculnet;l deat h
cascades resulting from events such as cell injury, disease, trauma, ser

un-depri M8tion of- non- Grepeding pr sepging sell desth|and/oy ¢elldgith ggseadeensirdtinedioent  of

cell function of non- CPeveR9BucRY b aiurys BisdaSe, kiturkd! lsdrith Qleprivafbiosrgenept of cel |
sufvi val of non-CP, non- neuronﬂlaﬂigel s in culture; 15 - provision of factors

necessary for cell survi?rgeog A @H&#€r  mai nt enance of function of

non- CP, non- neuronal celhs, A8k L i rSioh BYCOLL B0 TH YRS QuilE; 21 d
broadly to consist in t fie parts, € ensnts. an eatures ,

- enhancement of cell survival of non-CP, non-neuronal cells in culture;

15 - provision of factors necessary for cell survival, growth and/or

maintenance of functien of non-CP, non-neuronal cells in culture.

This invention rnay ajsb be said broadly to comsist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively,

20  and any or all combinations of any two or more said -parts, clchmcnts or features, and where
specific integers are mentioned herein which have known equivalents in.the art to which
this invention relates, such known eqﬁivalent_s are deemed to be incorporated herein as if
individually set forth. '

25 The invention consists in the foregoing and also envisages constructions of which the

following gives examples only.
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referred to or indicated in the specification of the application,
individually or collectively, 20 and any or all conbinations of any two or
nore said parts, elenents or features, and where specific integers are
menti oned herein which have known equivalents in. the art to which this
invention relates, such known equival ents are deened to be incorporated
herein as if EXAMPLEdual |y set forth. 25 The invention consists in the
foregoi ng and al so envi sages constructions of which the follow ng gives
exanpl es only. 12 EXAMPLE 1: Use of a CP preparation to support growh and
survival of rbsn-o€p Chprepgeationrfa|suppest growith and,paryival of mo=EP apph-netitagk ul at ed
~pig islet celdyf Wefiime0-cul tured with CP cell's or CP conditioned nedia and
t he V|ab|I|ty, maturation and function of the islet cells were assayed under
short tePmand long termculture conditions. 10 MATERI ALS AND METHODS

| sol ation an¢rd%wnafm6@§maéu P ibled @fs WelelcB-clared Wih ICP ®lls 6€LCP Toltided SO at ed

by col | agenase [(Li beras I estlon the ne d ancreas
procedur e dod‘ﬁﬁqﬁ'r‘?figg‘cﬂ'f%& 8%81”‘ T"f@@g}‘ s $6rsTB ‘f”?%‘a‘?‘?’bns
Usi ng asept It&ﬂﬁﬂhﬁﬂQ@ﬁﬂﬁcu]hhéc@ﬁﬁlﬁﬁis are di stended with Liberase (1.5

mg/m ), trimmed of excess 15 fat, vessels and connective tissue, mnced and
digested at 37C in a shaking vvater bath for 10 mnutes at 120 rpm -

Fol | owi ng; i Q\Eﬁ’i‘ ﬁfALéQﬁIDCdﬁ% og € passed through a sterile 280m nesh into

a steril e be A secon igestion (10 min) was used for any undi gested

tissue- Furt hgﬂatdﬁtaaulpanﬁeadohe,fmtlc@mﬁnase di gestl on procedure are avail able
SOP P101 and al so

| n D atranz' ¢ %% 11? erah_ cedur "

i n(previous %&fcé’ﬁ‘t‘ et cellpere igolplg y‘é‘% 8 6%5 KA1 69153% 37, .
I sI et Yield a/ﬁndﬂxb’paioedurd Jochinenteds bye Ricyide brchl v@@ommer mnmadodiﬁranohst Hiigpne (DTZ)
staini hg of tape%tig ?elciuﬁque!:{hg Qiaﬁ&’snzﬁe biSteflled with Liberase (1.5 mg/ml), rimmed of excess

15  fat, vesscls and connective tissue, minced and digested at 37°C in a shaking water bath for
. 10 minutes at 120 rpm. Following digestion, the cells were passed through a sterile 280um

mesh into a stérile beaker. A second digestion (10 min) was used for any undigested tissue.

Further details on the collagenase digestion procedure are available in Diatranz’s Manual
20  of Standard Operating Procedures, SOP P10l and also in previous patents, such as for
cxample, WO 01/52871 and WO 02/32437,

Islet Yield and Viability
‘ The'islet yield was determined via dithizone (DTZ) staining of the cells. Dithizone is a
N 25  zinc-chelating agent that selectively stains zinc in the islets of Langherhans, producing a
. distinctive red appearance. ' -

- The viability of the islet cells was determined using acridine orange and propidium iodide
(AO/PI). Acridine orange is a fluorescent stain that readily passes through all cell
30 membranes to stain the cytoplasm and nucleus. Bright green fluorescence in both the
nucleus and cytoplasm on exposure to ultraviolet (UV) light denotes intact live cells.
Conversely, propidium iodide is a fluorescent stain that cannot pass through an intact

13



25 zino-chel ating agent that selectively stains zinc in the islets of
Langher hans, producing a distinctive red appearance. The viability of the
islet cells was determ ned using acridine orange and propidium i odi de
(AQPI). Acridine orange is a fluorescent stain that readily passes through
all cell 30 nenbranes to stain the cytoplasm and nucl eus. Bright green
fluorescence in both the nucleus and cytopl asmon exposure to ultraviolet (I
V) light d H;ﬁg . er sel B{,q'i iodide is a
fl uor escensﬂes bg%ﬁ'l‘[t a %gJﬁ%g?edg%%éW?gﬁg%% osle%fwact ngg ﬂn@%%%ﬁ%.celt emts
a bright r edpfipidimeiodideins oet @nclevspudieatts sevetddamagghdr a deaticellhe presence  of
propidiumiodide in a cell nucleus indicates severe damage or a dead cell.
I slet maturation and function: In vitro Insulin Secretory Capacity 5 Static
gl ucose sti i on. NS : he~] jtro function of the
por ci ne isI e{@‘%‘g’ﬂ‘é’&?éﬁ%ng ?ﬁ?ﬁ%aglgtﬁﬂés%\?ﬂé n((::Jl %ﬂr tions of glucose (2.8
mol / L) SandStaticgdiucogeosticratetion (S GB)s waxf usgd trcamses (HeQinAvitnn fmictidn) ofptheiportineophyl | i ne
(10 mmol / L), i | i Ll at i St hen | the ratio
of insulin 1?%%@25%5038&%%%"%%% %ys&%qg%i% EEE@%@? %k)/g ?rgdeﬁﬁlln gh versus
| ow concentaoatentpaibno bf glwosss@9dnmioEL)SEISs tiesphyllie (100mmoKL) iThe dosulimil at i on
i ndex >3 is,.C | der.ed b khdicator of wviab cells .H st ol ogy
UEHT BHGEpA RS SERUAR & bRt i B8 Bpfitts Jaest

After SOS tsrt1“en ace in c u Ci ne
pl asma m xgdj/da FEQ/imar)omthe hiph vefsud lavwosdntentrifiine of glupose T éhe GR testd Adn cel | s

‘was thep fixed in 10% fo in 15.and enbedded i.n pagaffin wax. 5pm sections
were pr @par’@ﬂ‘ﬂflﬁﬁ’m‘éﬁt‘gﬁd‘ﬁegg hi!fe‘i?ﬁ?l%? 4R qoceR ﬁ@e Etdé?af?e(’i&%l? lSsulin and

gl pcagon (I'PX) inmunoperoxi dase staining. Co-Culture Conditions Islet
preparations froma single batch (BR50) were co-cultured with preparations
of CP 20 cHistodogpr nedia from CP cell cultures as follows: 1. Porcine Free
Islets in cps e wt ca | at ed. i - 1)... The t ell types
wer e separ a‘ltgfé lé:bkq’;-sl L{%e %@gmwgn%ﬁmﬁ@%%ﬁg%ﬁ%ﬁ)ﬁ(@?ééeﬂP%P%r%nsm ltr%&é“\é%g%evfd‘i nsert
and chor oi csame amount of Thrombin 1000U/ml), The clot with cells was then fixed in 10% formalin

15 and embedded in paraffin wax. Spm sections were prepared for standard Haematoxylin

and Eosin (H&E), insulin and glucagon (IPX) immunoperoxidase staining.

Co-Culture Conditions

Islet preparations from a single batch (BR50) were co-cultured with preparations of CP
. 20  cells or media from CP cell cultures as follows:

1. Porcine Free Islets in co-culture with Encapsulated CP (ratio 1:1). The two cell types

were separated by a 40pm mesh membrane with free islets in a basket insert and choroid

plexus microcapsules free floating in the well below the insert. All experiments were
25 carried out in triplicate.

2. Porcine Free Islets in Aggregates with Free CP (ratio 1:1). Islets and choroid plexus

cells aggregates were put together on day 3 after isolation. The purpose of the aggregates

‘was to restore Schwann.-_cells around the islets .

3. Porcine Free Islets cultured with CP conditioned medium. The free islets were placed in
30  a40um mesh basket insert, in 6 well plates. The CP conditioned media was the supernatant

from 48 — 72 hr culture supernatants of CP cell cultures (batch BR52).
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pl exus m crocapsules free floating in the well below the insert. Al
experinments were 25 carried out in triplicate. 2. Porcine Free Islets In
Aggregates with Free CP (ratio 1:1). Islets and choroid plexus cells
aggregates were put together on day 3 after isolation. The purpose of the
aggregates was to restore Schwann cells around the islets. 3. Porcine Free
Islets cultured with CP conditioned nedium The free islets were placed in
30 a 40m nesh mlaskabrell Mofdide Ikels BuMRld with #&ScrTRR GBr#P Wilb i PHedndedi a was
the supernatant "from48 - 72 br culture supernatants of CP cell cultures
(bat ch BR5Zpcapgulated isletscwese gpurined oy 4Qnse mesl easket dnfextapd dheyfR kellsreate P cel |
clusters (réﬁﬁﬁdghﬁ%6ugﬁ ate€Ncapsul ated islets were contained in a 40m nesh
basket insert and the cells were attached to the 6 well plate. 5.

Encapsul at et Bradnsulated |Ropeinas Istets) eulivead with §PCondiorprd: mesdie dTheeacapsulatpd

encapsulsat §dets e %emra%gﬁ%%-fl %g.fig{ 'es'e?t ﬁé@[ﬂf%s&llpm%aéhgéﬁrtﬂe @nd the CP

cells were attacﬁ?ﬁtothe t 1. Porcine Free lslets in
co-cul tur e wilkfat&ncapsul ated CP cells (ratio 1:1) 10 Porcine Islets
co-cultured with encapsulated CP cells remained alive and responded to
static glucose stimulation (SGS) for up to 21 days. Insulin response
increased S5@pSyppé day 21 conpared to day 7 as shown in Table it, below.

Hi st ol ogy showed insulin and gl ucagon positive cells (IPX) at day 21. Table
1 Day Condif ippRiBasad Isi@m Jﬁ&ﬂ%&@tk@@?wlaﬂﬂ@c@&- k&ieet:® control 7.8 30.0
3.6 V Free Islets co-cultured with 30.8 193.1 17.1 encapsulated CP ratio

1: 1hd2 1101 efordifid Rleks €aflti@l vith encdpbllafed 1P Cells deiaifrddesliveSdn@ tréspbitieg Wb t Ur ed
wi{h 61.3 3s(t)a%i'c gluég'sé E2timulza,tion (SGS) for up to 21 days. Insulin response increased 59.8% at day
21 compared to day 7 as shown in Table 1, below.

Histology showed insulin and glucagon positive cells (IPX) at day 21.

Table 1
Day Condition Basal Max response Basal
d7 Free Islets control 7.8 30.0 3.6
Free Islets co-cultured with
a7 encapsulated CP ratio 1:1 30.8 193.1 17.1
d21  Free Islets control 23.3 121.1 24.7
a1 Frée Islets co-cultured with 61.3 308.6 419

encapsulated CP ratio 1:1

15
2. Porcine Free Islets in Aggregates with Free CP cells (ratio 1:1)

The islets released good amounts of insulin up to day 60. Insulin production was increased
by a maximum of 83% on day 21. The response at day 60 was similar to day 7 as shown in
Table 2, below. '
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encapsul ated CP ratio 1:1 15 2. Porcine Free Islets in Aggregates with Free
CP cells (ratio 1:1) The islets rel eased good anounts of insulin up to day
60. Insulin production was increased by a maxi mum of 83% on day 21. The
response at day 60 was simlar to day 7 as shown in Table 2, below 15
Tabl e 2 Day Condition Basal Max response Basal D7 Free Islets control 7.8
30.0 3.6 D7 Free Islets in aggregates with CP 28.8 211.5 15.9 D21 Free
Islets control 23.3 121.1 24.7 D21 Free Islets in aggregates with CP 46.3
388.5 44.7 Table¥ree islets control No viable islets D60 Free Islets in
aggregates wmith CP 31.5 204.3 28 0 3 Free |slets cultured with CP

condi ti oned Dwgdi u€piidiion sl et s produced | ar BasahnouMax re$ponsesul Basal n t he

presence of pfzP copggméw&qtr dia. For 5 exgnple, sgh day 7 ingglin was

i ncreased b 32%.co troI ets 114% at y 21. At day
60, the islet¥ pro ﬁsgﬁg&%‘ff%rﬁ@&e I| nc %ar edgFﬂst he cont ?g? cells as
shown in TaB¥2é 3, Figefsdsts comtagll e 3 Fr ee |sle2¥d3cul t d2bl with CP24%nditi oned
media Max p2ay Bemalslétem QS@t@&ﬁ@CP d7 cagsrol 638549.2 2. 34497 CP nedi a

12.2 213.0 %)6% dgflee?s?et}crog 0144 317.1 10. ﬁovga%l]éls(fptsmdl a 85.0 677.7 33.3
D60 Free Islets in aggregates with CP 315 204.3 28.0

3. Free Islets cultured with CP conditioned medium

{ The islets produced large amounts of insulin in the presence of CP conditioned media. For
5  example, at day 7 insulin was increased by 332% compared to the control islets and 114%
at day 21. At day 60,the islets produced 612% more insulin compared to the control cells
as shown in Table 3, below.

Table 3

Free Islets cultured with CP conditioned media

Max

Day Basal response Basal
d7 control 0.8 49.2 2.3
d7 CP media 122 213.0 5.8
d21 control 44,2 317.1 10.6
d21 CP media 85.0 677.7 333
d60 control 1353 79.2 5.9

( d60 CP media 113.6 563.7 36.8

10 4. Encapsulated Porcine Islets cultured with Free CP cell clusters (ratio 1:3)

Compared with the control, the response to SGS, after 21 days in culture, was superior
following co-culture with CP cell clusters as shown below in Table 4.
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d60 control 1353 79.2 5.9 d60 CP nedia 113.6 563.7 36.8 10 4. Encapsul at ed
Porcine Islets cultured with Free CP cell clusters (ratio 1:3) Conpared with
the control, the response to SGS, after 21 days in culture, was superior
followi ng co-culture with CP cell clusters as shown below in Table 4. 16
Tabl e 4 Encapsul ated Porcine Islets cultured with CP cell clusters (ratio
1:3) Day Basal Mx response Basal D7 control 0.7 27.0 1.0 d7 CP clusters
0.4 17.9 0.3 _d21 control 11.9 94.7 4.6 d21 CP clusters 6.4 115.7 4.0 The
hi st ol ogy of T#hkde sl et cells was also investigated after 60 days of
culture. 5 The co-cultured Islet cells at day 60 showed formati on of new

cl usters of i Beapsulutqd@Pordinedelets calturel withdCherllelzrisutatiolid)et s conpared to the
control Islet op _row. Fi |l _as a r eat unber of

gl ucagon poddyi ve cells, (incliBagaling Maorghons@OsiBassle cel | s) when conpared
to the contral-cells (hottomrow Figue 1) 5 FEncapsulated Porcine Islets
cul tured wi thy obRrstedi a 10 The Gkspons@.0of the Islldts to SGS was 368% hi gher
than the control cells on day 7; 350%_ higher than the control cells at day
21, and at dB\FPestre amount i nsuli’® went up %9 173% conpared to day 21
results as in Table 5, | LOW. e 5 Enca | ated Porcine Islets
cultured w fd%?g;hglrogi d Pl exus EIEC?I a D;%WBasal I\/axglr?éésponse Basal d7 control
0.7 27.0 1.GR214P clusteryedi a 5. 0 gy26. 4 3157 d2I contgpl 11.9 94.7 4.6

( The histology of these Islet cells was also investigated after 60 days of culture.

5  The co-cultured Islet cells at day 60 showed formation of new clusters of insulin positive

" cells and more mature Islets compared to the control Islets, (top row, Figure 1),as wellasa
greater number of glucagon positive cells, (including strongly positive cells) when
compared to the control cells (bottom row, Figure 1).

5. Encapsulated Porcine Islets cultured with CP media

10 The response of the Islets to SGS was 368% higher than the control cells on day 7; 350%
higher than the control cells at day 21, and at day 60 the amount of insulin went up to
173% compared to day 21 results as shown in Table 5, below.

Table 5

Encapsulated Porcine Islets cultured with Choroid Plexus media

Day Basal Max response Basal
d7 control 0.7 - 270 1.0
d7 CP media 5.0 126.4 35
d21 control 119 94.7 4.6
d21 CP media 65.1 426.4 16.5
d60 CP media 2225 11674 80.8

15
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d21 CP nedia 65.1 426.4 16.5 d60 CP nedia 222.5 1167.4 80.8 15 17 SUMVARY
These data indicate that CP preparation enhance the survival and function of
i nsulin- producing islet cells. 5 EXAMPLE 2: CP preparation protects
neuronal cells from serum deprivation-induced cell death in culture Choroid
pl exus (CP) cells secrete a cocktail of neurotrophic factors. In the
follow ng study, 10 CP conditioned nedia pronoted the survival and function
of fetal ragyp@yAgeal cells in culture, providing protection from
neurotrophic deprivation in vitro. MATERIALS AND METHODS In vitro

bi ol ogi cal &kss¢ \ﬁlai@yn@@lq fhat, CPr psensrasion gnkasre thet upiiva) apd feneewiofl ipphlicus was
det erm ned Qyq offd-conditioned nedia onto primary day 15 enbryonic
cortical neurons an measuring its effects on neuronal survival under serum
deprivation conditions. The techni ques used for preparing and maintaining
primary ?§g§&Jm§ onal cultures were simlar to those described

previ ously Deshpande SB, Shimano Y, Nishino H "Astrocytes are
more 20 vul nerabl e t han neurons to cellular Ca2+ overload induced by a

m t ochondr i I C 5 e /acam507,

1998, ) . Br aCrdbiriton prolely uREAR| A} Brofdlolom abfaBBGURIE offlacii's )

i ncubat ed i eult¥BSS chilled on ice. The cortical tissues were dissect ed free,

chopped i nt I | lg

cont ai ni ng ??@fggﬂrllx?‘ &(Pggel@?%{éjtgg&gmgf%!él;eo%ggﬁg%%{ogsem?ﬁ%ﬂﬁ}g gﬁ} for 30

m nut es,1025CP slonditiensd mgedtarmom@md theoyrival gud, Hgtiont efyfstal rﬁtummmltceﬂs i00. 1

nmg/ ml) and MP% gmt%%n?ogg&rgﬁw%m?m%&entr| fuged for 5 mnutes
ecc

(1000 rpm) in Dd I um suppl emented with 10%
fetal bovine serum The pellet was re-suspended and a

MATERIALS AND METHODS

In vitro biological activity

15 In vitro biological activity of choroid plexus was determined by placing CP-conditioned
media onto primary day 15 embryonic cortical neurons and measuring its effects on
neuronal survival under serum deprivation conditions. The techniques used for preparing
and maintaining primary cortical neuronal cultures were similar to those described
previously (Fukuda A, Deshpande SB, Shimano Y, Nishino H. “Astrocytes are more

20  vulnerable than neurons to cellular Ca2+ overload induced by a mitochondrial toxin, 3-
nitropropionic acid.” Neuroscience. 8§7:497-507, 1998.). Brains were removed from Wistar
rats on embryonic day 15 and incubated in HBSS chilled on ice. The cortical tissues were

( dissected free, chopped into small pieces and incubated with Ca?*-free Hanks' solution
\ containing trypsin (0.05 mg/ml) and collagenase (0.01 mg/ml) at 37°C for 30 minutes,

25 followed by the addition of soybean trypsin inhibitor (0.1 mg/ml) and DNase (0.1 mg/ml).
The tissue was then centrifuged for 5 minutes (1000 rpm) in Dulbecco's modified Eagle's
medium supplemented with 10% fetal bovine serum. The pellet was re-suspended and a
homogenous ceﬂ suspension was made by gentle trituration using a fire-polished Pasteur
pipette. Cells were plated on 35 mm tissue culture dishes (5%10* cells/ml). The culture

30  dishes were kept in a humidified incubator under 5% CO; and 95% air at 37°C for 4 days.

| On day 4, cells were re-plated in 24-well plates, and over the next two days, a subset of
cells were cultured without serum and with a range of concentrations of conditioned media

(0-30%). CP-conditioned media was prepared as described in Example 3 herein, and stored
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honogenous cell suspension was nade by gentle trituration using a
fire-polished Pasteur pipette. Cells were plated on 35 nmtissue culture
di shes (5)<10 cells/m). The culture 30 dishes were kept in a humdified

i ncubat or under 5% CO2 and 95% air at 37C for 4 days. On day 4, cells were
re-plated in 24-well plates, and over the next two days, a subset of cells
were cultured without serumand with a range of concentrations of

condi ti oned red s .descri bed
in Exanpl e %nﬁer epnog?oa‘i’?a/%f’ %8 0%93'113%{1%;1% BrT %lrus%ng uI &’)}?e %Sl%n,‘ cel |

vi abi lity waH stadiad were dondséterhin Tniphipate. bl ue excl usi on. st udi es were
conducted in triplicate. Neuronal cell function 5 Pri mary cultures of day 15
fetal rat brain were prepared according to the nmethod descri bed above, and
placed in 96-well plates. The cultures were established for 4 days with

Neur obasal Nedbuahcglifipetiorented with B27 nutrients and with fetal bovine
serum (10% . After establishnent, the cultured cells were divided into

t hree grdupBtimayaelivess of diy §%tabmhbfamwvemrm@m?ﬂrmm@elm¢’édﬂ desciibetl] s gr own

i n unsuppl et ezgl nﬁgée ’ m n%le kﬂa&f TR Byitubbs 1R BaB1ishEP geremgf Gigpd th

CP-condi ti oncd” neurite processes an degree of
out gr owt h @em@ﬂwdimesuppleneﬁ@emﬂvﬁy wirisntschad ovith faebibdvine semo(1¢ffbup of

cells, f T
bi ol ogi cal 'ac‘%r VI t%[“% %mg%@&%egiﬁéég%%%@%rgd ?Eﬂs §mtr})ecu é{g%slecr et ed

fromthe e nmapslm-wppldmgm} wedia; peliscgrown axenstpplenpantedrmediee and eallo grovan iof f ect s.

An over aj | t $p 3 hm lity
(AI’(\IO\/A q{): é %@Bﬁ%ﬁ%&%ﬁ SPQBIE%% %Lllgﬁ%r?h cor tb:alggflrn%ﬁlgth P gﬁé&se%gp{rﬁ%ved of
serum for 2d<uer>9§f esttﬁromtlt efcthe neywiter preeestes wag thenjdedermined Spir eosh eaurpEoelin oy

conpar ed t 0,G8kibaort B iebRLARE hidcti@r UM nedi a (Figure 2). Conditioned nedia
collected 20 frompig choroid plexus significantly protected agai nst serum
deprivati ongggdrged cell death. This effect was dose-dependent w th maxi mal
ef fects obtai ned when serum deprived neurons were cultured with 10%to 30%
condi t i onedmeHo didldgian Rititg hor oi d

15  In vitro tests demonstrated that molecules secreted from the encapsulated choroid plexus
exerted potent neurotrophic effects. An overall ANOVA revealed treatment effects on
neuropal cell viability (ANOVA, Fs3= 109.01, p < 0.0001). Primary cortical neurons
deprived of serum for 2 days exhibited significant cell death (approximately 90%)
compared to cells maintained in serum media (Figure 2). Conditioned media collected

20 from pig choroid plexus significantly protected against serum deprivation-induced cell
death. This effect was dose-dependent with maximal effects obtained when serum-

( deprived neurons were cultured with 10% to 30% conditioned media from pig choroid
plexus (p’s < 0.0001). At these concentrations, neuronal survival was 60%-85% and did
not differ significantly from serum maintained cells (p’s>0.05).

25

Neuronal cell function

Neurons cultured in Neurobasal medium supplemented with B27 nutrients and with fetal
bovine serum (10%) become established and put out neurite extensions which comprise the
principle and essential components of neuronal networking. These neurite processes
30 increased in number and in length under the influence of neurotrophic growth factor

present in serum.,
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pl exus (p's < 0.0001). At these concentrations, neuronal survival was

60% 85% and did not differ significantly from serum mai ntained cells
(p's>0.05). 25 Nearonal cell function Neurons cultured in Neurobasal nedium
suppl emented with B27 nutrients and with fetal bovine serum (10% becone
est abl i shed and put out neurite extensions which conprise the principle and
essential conponents of neuronal networking. These neurite processes 30

i ncreased in nunber and in | ength under the influence of neurotrophic growth
factor present in serum 19 Replacenment of the nedia with unsuppl enent ed
medi a (sohmplucehieﬁthmff&hs madiaw&memsuprhmgmtgd bdia gsopthatithe mfurane were wighoity ed 4
neur ot r ophi,c gro actqrs resul | LN ecrease Jjn the nunber an

| ength of n eu‘sgpli’o (.’f %ﬂﬁ%ﬁ%‘ﬁ%ﬂ |%r(r)1g%?]%t %Wﬁ?%‘ﬂ?f&’ é??ﬁﬁ?“'e’a aneeﬁfegseblgt@o% with 5
medi um condumberzad lchgth of Béuris. Sipplesetiontodthe umsipplenieyted ned by Sdo withust er s,
resulted in the restorati f .neur] n er, - uppl nt, Figure 3)
and neusi ténegwfneﬁoé’ﬁ%ﬂge%g% %‘ﬁﬁfﬁtéeér)rl&rﬁcqugi °53?’£°%§)°%\§6%ar‘ uﬁﬁgmﬁ%er s and
| engt h seemestdrdtion b0 feurikecivmibels CP+OM supplerment| Figaie 38 and3nemrith eftenGonyt(CP ) . '
EXAMPLE 3; 0 reparation coptains multipotent neuropa | I.s

pr ecur sor s %ﬂ%?’wqgn%ﬁ@ﬁﬁ‘ge(‘l w“é‘gﬁe W@g‘f’ éf"i 5%’5%&5?%8’1%5&@%? %fﬁmf“be t he

net hods desenminl{Biguiees eadv, ComéiRi n cel | s that have the characteristics of

mul ti pot ent neuronal precursors. MATERI ALS AND METHODS 15 Cell culture
Neonat al pgiﬂlﬁﬁ,ﬁ%g adult rat choroid plexus were isolated as descri bed
herein, and grown Tn cell culture with 5% CQ2 in air and RPML suppl enent ed
with 2% neonatal porcine serum nicotinan de and cyproxin as described in
Exanpl e1d0_1. %nemmﬁgw@tt@emmd@gwfwvnaépﬂlspéecyrseaﬁoproxi mat el y 2000- 2500)
vere sed nEC%o%?d plrg?usI (aCPr) er:e chstersop\;\rn;page% E?ccording to the methods described herein

contain cells that have the characteristics of multipotent neuronal precursors.

MATERIALS AND METHODS
15  Cell culture

Neonatal porcine and adult rat choroid plexus were isolated as described herein, and grown
in cell culture with 5% CO; in air and RPMI supplemented with 2% neonatal porcine
serum, nicotinamide and cyproxin as described in Example 1.

20 Ymmunohistochemistry

( Cell clusters (approximately 2000-2500) were sedimented, media removed down to a
volume of 100 microliters and the suspension mixed with 2% low-melting agarose in
Hanks Balanced Salts solution (200 microliters) at 35-37 degrees C. The material was
allowed to cool and the solidified agatose block containing the cell clusters was fixed in
25  neutral buffered formalin. The block was ﬁrocessed using standard procedures into paraffin
wax and sections of this block were cut (5 microns thick) on a mi:;rotome and placed on
standard glass microscope slides. The sections were stained for neu-N using an anti-serum
specific for neu-N using an immunohistochemical detection technique according to the
anti-serum supplier’s instructions.
30
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volume of 100 mcroliters and the suspension mxed with 2% | ow nelting
agarose in Banks Balanced Salts solution (200 mcroliters) at 35-37 degrees
C. The material was allowed to cool and the solidified agarose bl ock
containing the cell clusters was fixed in 25 neutral buffered formalin. The
bl ock was processed using standard procedures into paraffin wax and
sections of this block were cut (5 mcrons thick) on a mcrotone and pl aced
on standarfggtigg§ M croscope slides. The sections were stained for neu-1'T
using an anti-serum specific for neu-N using an i munohi st ochemn cal

detection tG4uBNkGME AeL 9lsdid)e 1£thd?@ apﬁ%&imafe?)r 009, SH#ARS 1c8lls, SnosthB by it i ons. 30
20 RESULTS Wen tested after 7-8 in culture, aZprom mately 20% of the

cel |'s, nost peyipbary phike clysierspwere foupd t(’t W@O@P&@éﬂ@ nevganab RGP KB BY0si ti ve

for the NEeUROMRdse %&Cﬂﬁﬁ% tﬁ?tr #Bfoid) BléxusNeomhies %elgam i bitddofriktt@tofc hor oi d
pl exus conprise cells with the character| stics _of mul ti pot ent neuronal

pr ecur sof s, myliigoten geurepal presutsers, and that ush sells ﬁ‘?ﬁ’l"f?ta&ﬁ airpgEn thegpbaaipse  when

cultured ung,ﬁgn &nﬁe@&m&ﬁﬁ%}ﬁl&%gg@%@h&}gﬁel n. SUMVARY OF EXAMPLES 2 AND 3
These data indicate that CP preparation enhance the survival and functional

differentiation 10 of neuronal cells and can also produce multipotent
neuronal pr - o ANRIE #s 2 Ring) 471 brobl ast Proliferation with Chorold

Pl exus (CP) Condl tioned Gowh Mdia 15 Serumfree conditioned nedia
from 24 houffhmﬂatmmé@afsﬁha@ﬁPmm@ﬂma@s shesywival wd fanpdional difermtistiop ¢ o

enhance 1bhe offollohdl 6o audisd fobti@dtpotent MAEGR eshrdhD VETHODS 20 CP cel I s

(
EXAMPLE 4:

Pig Fibroblast Proliferation with Choroid Plexus (CP) Cells Conditioned Growth
Media o

15
Serum free conditioned media from 24 hour cultures of CP cells were assessed for the

capability to enhance the proliferation of fibroblasts.

MATERIALS AND METHODS
20
. CP cells SFCM
Clusters of choroid plexus cells were grown in serum free conditioned media (SFCM) for
24 hours. The media were harvested, filtered and frozen to -80°C till use.

25  Pigskin fibroblasts
Fibroblasts were derived from pig skin, cultured and passaged and frozen and thawed as
required. Pig skin fibroblasts were seeded at 15,000 cells per well with FULL GROWTH
MEDIA comprising Minimum Bssential Media (MEM, Gibco, USA) +10% fetal bovine
serum (FBS+ 0.08%Ciprofloxacin) in 1.l cultures in triplicates in 24 well plates.

30
Pig skin fibroblasts were also seeded at 20,000 cells per well in SERUM FREE GROWTH
MEDIA (MEM+ 0.08%Ciprofloxacin). Cells were seeded in 1 ml media in triplicates in 24
well plates and cell proliferation checked after 24 hours incubation.
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Clusters of choroid plexus cells were grown in serumfree conditioned nedia
(SFCM for 24 hours. The nedia were harvested, filtered and frozen to -80C
till use. 25 Pig skin fibroblasts Fibroblasts were derived from pig skin,

cul tured and passaged and frozen and thawed as required. Pig skin
fibroblasts were seeded at 15,000 cells per well with FULL GROMH MED A
conprising Mninmum Essential Media (MEM G bco, USA) +10% fetal bovine
serum (FBS+ 0. 08%Ci profloxacin) in 1'.m cultures in triplicates in 24 well
plates. 30 Pig skin fibroblasts were al so seeded at 20,000 cells per well in
SERUM FREE erdfamtionsssap ( VEM- 0. 08%Ci profl oxacin). Cells were seeded in 1

m diai ghecked

af tor 24 nodPShPIEALEBNE oo ey Badiefed Mad Bl G R B OO o1
ski n fi br obBrPofinded$apan)s BhedCKiSi aigws dseaySusihg mism@ramlmnesam 8€3- Doj i ndo
(Japan) . sTNe.{etof -£hit¥ndi) S SitkdBheldh) 3% s iR Bpteifsf SAMUdRE| £+ WET-8 (2-

(2- met hoxy - sonosoriopiseltly WhicB peatiuses arvasireriybly fEmazn4lyel iponl Hapdustign kK- t et r azo
o 10n0s 0y S eGP SRS NSy S8 & (LALTRRRY, s V00

bi oreductio resence an e ron carrier

solution is cdeW(STeﬂ lsbmtddycdd(bytcb]bﬂarde‘rmdwgemtaailgrabgecﬁmnhzetem'omct that | uI ar
dehydr ogenase n or n o I €.l sue
culture ned?u?ﬁ’lg%ee}lqé%‘%n?'ﬁt"‘; or mazz}ﬁ pro &&%ég%§%na%§]r§%€+l£h lio&ﬁ{jd porti onal
to the rdnberopaftiohal td thenwaber of living ewd.| s seeded on 24 wel | pI ates, 100ul CCK
reagent was added to 1 m growmh nedia. The plate was incubated for 24
hopurs. 100ul aliquots were transferred to 96 well plate and Optical
Densities (m@s:)allmc@drosaai wgjbblaiss, 19% GEFntengsnt yaoeddad tedimd gvawth meélagent

(wi t hout r
USA). The cg.lhfﬁ %5@%?@5? g@@%ﬁﬂ%%@é@ﬁsﬁﬁ% as)r(’g&%ﬁﬁves gener at ed
from ODs f ofOptical Demsifées ¢PDE) were tﬂaésgmrzs’emb conirobrow/itmedie with exdgdny (without

haenmocyt@el .l Ak dheLZKAL 8 Blate &SI (ORG, USA).

The cell numbers were calculated from linear standard curves generated from ODs for a
range of fibroblast cell numbers determined by haemocytometer and the CCK reagent.

20 RESULTS

1L Pig skin fibroblasts in FULL GROWTH MEDIA and SERUM FREE
GROWTH MEDIA ‘
( Pig skin fibroblasts cultured in CP conditioned media resulted in an enhanced growth rate
25  in both full growth media (Table 6) and serum free growth media (Table 7) compared to
fibroblasts grown in the absence of CP conditioned media (conirol).
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1. Pig skin fibroblasts in FULL GROMH MEDI A and SERUM FREE GROMH MEDI A.
Pig skin fibroblasts cultured in CP conditioned nedia resulted in an
enhanced growth rate 25 in both full growth nedia (Table 6) and serum free
growth nedia (Table 7) conpared to fibroblasts growmn in the absence of CP
conditioned nedia (control). 22 Table 6 Cell nunber Media Conditions Per

vell % FuLLT H MEDI A (Control) 159x1 100 FULL GROMH MEDI A + 5% CP
cell SFCM 183x103 115 FULL GROMH MEDI A + 1@mGRuber I SFCM 178X103 112

FULL GROWIH | A+ 15% CP cel | SFCM 190x] 03 120 FULL GRQMH MEDI A + 20% CP
cel | SFCM 17%&?@7"1’&5"’.“%ab|e 7 Cel|l nunber M,xtlffgve&onditioné Per Wll % FULL
GRONMH MEDI AFUODIGROWTH MIBXAQCaRbl) FULL GROMISOAED A + 5%I0p cell SFCM
168x103 114 | A &, 10% | | 164x103 116 FULL GROATH
MEDI A + 15% @téﬁw&wf“@f ’f@ﬁ MVEDI A + 1!2 % CP cel | SECM
158x103 110 FELEUMMARYH MERia €a0% ChediSEFC! t Hasx10P condi tilaped nedi a

contains fac e [ at.i f non- CR,.non- neur onal
cells such agﬁ;ﬁé@ﬁ%&%g%&ﬂfg& e lgﬁﬂé)ﬁ enca_psungt ed CP

prepar ati on FULBEGIROVEHMIEDIAr 620 FocTRulGHFCHE  HIAel’ 109
‘Table 7
Cell number
_ Media Corniditions ‘ Per Well %

( FULL GROWTH MEDIA (Control) 144%10° 100
FULL GROWTH MEDIA + 5% CP cell SECM  168x10° 114

FULL GROWTH MEDIA +10% CP cell SFECM  164x10° 116

FULL GROWTH MEDIA + 15% CP cell SFCM  176x10° 122

FULL GROWTH MEDIA + 20% CP cell SFCM  158x10° 110

5 SUMMARY

These data indicate that CP conditioned media contains factors that enhbance the

proliferation of non-CF, non-nieuronal cells such as fibrablasts.

EXAMPLE §
10
Use of an encapsulated CP preparation to enbaoce the proliferation of Human

(. " Umbilical Vascular Endothelial Cells (HUVEC)

MATERIALS AND METHODS

15  Isolation and preparation of encapsulated CP cells

Choroid plexus was isolated from 7 day-old pigs as described herein. Following'a 7-day
incubation period in RMPI containing 2% neonatal porcine serum and antibiotics (RPMI-

" CP), acquired from the donor litter of piglets, choroid plexus clusters were encapsulated at
20 a density of 30K/mL alginate in alginate-polyornithine-alginate microcapsules by known
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Unrbi | i cal Vascul ar Endothelial Cells (HUVEC) MATERI ALS AND METHODS 15

| sol ati on and preparation of encapsul ated CP cells Choroid plexus was

i solated from 7 day-old pigs as described herein. Follow nga 7-day

I ncubation period in RVPI containing 2% neonatal porcine serum and
antibiotics (RPM- CP), acquired fromthe donor litter of piglets, choroid
pl exus clusters were encapsul ated at 20 a density of 30KInL alginate in

Encapeul at ol ERaY of i g ByAL PRLBe IohE @RD LB Be s bl BB MR,

cul ture condiltirocomditions for 8l dyys ppmt@rco{columwcthm wht this Hio\E@mples wefei s ti e,

sanpl es were ssed for V. I g{}g gég? factor
(VEGF) by H%"e%%qgloﬁée%ﬁ% Oféﬁ%apsu'?da e Lg?o%&?fﬂor g?gﬂ'n%ba%g fresh
RPM - CP f or eRddpdubatadsclastet dqaezslantsngl 1L ek RBMIFCEa fos ddimiuesh ardl in@auggoduced by
R&D syst ens | tur EC cultures were established in
24-wel | |ssd§t(ea%c ﬁ} ﬁﬁﬂgmf’olép ’g?’t%@tﬁﬁh’uf‘%?ﬁ%% “in 10 basal nmedium
containing brain extract (BE), a fornulation known to pronote growth of
HUVEC. The di a was. remved. f all sanples and fresh nmedia and/ or eCP was
added to th«?‘\?\‘fé‘?tl“ge"sfﬁg? ’Ytb h"&%ontained a total nedia volume of 1 mL. The
groups were as follows: Sanple N Media HUVEC 10 Basal + BE (Conpl ete)
HUVEC 10 Basgl n | et e) CP (.2..9K) . HWWEC 3 Basal K) +. HUVEC 4
Basal eCP ?’%Yéé gﬁ%é@r% e%%b‘j‘ged lfgﬁﬂ%epetfsm?f G a%eﬁfam é@%ﬁ’ﬁﬂ%@y % he ecp
and condiot i (bﬁﬁﬁmﬂhd:h&oﬂﬁtnﬁgcmhlhe&traﬂ (BE)e@&rrﬂmlaﬂqn dvn mhﬁommd'gawﬂasf assayed

f O; VEG OVGAEE {fe Nl S BuSOY £6n oi'SYE SATples and frés URLES ab¥or eCP was

added to the wells. Each sample contained a total media volume of 1 mL. The groups

were as follows:

Sample N Media
HUVEC 10 . Basal + BE (Complete)
HUVEC 10 ' - { Basal (Incomplete)
eCP (2.5K) + HUVEC 3 Basal
¢CP (5K) + HUVEC 4 | Basal
eCP (10K) + HUVEC 3 Basal

15
After 72 hours of co-culture, the eCP and conditioned media were collected, separated, and
the media was assayed for VEGF over the 72 hour time course. HUVEC were counted by

( trypsinizing the cells and measuring DNA using the PicoQuant DNA assay kit from

Molecular Probes following sonication to lyse the cells. '

20

]

RESULTS

Conditioned medium from eCP held for 3 days in vitro showed that 6000 encapsulated
clusters secreted 1.15 + 0.02 ng VEGF / 1 mL / 24 hours. When incubated with HUVEC
25 in minimal medium, a distinct increase in cell proliferation of HUVEC was observed as
seen in figure 5, which shows the cell number and final VEGF levels for each co-culture
condition. The VEGF levels, shown on the right y-axis and corresponding to the triangle
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trypsiniting the cells and nmeasuring DNA using the PicoQuant DNA assay kit
from WMol ecular Probes follew ng sonication to |yse the cells. 20 RESULTS
Condi ti oned nmedium from eCP held for 3 days in vitro showed that 6000

encapsul ated clusters secreted 1.15 0.02 ng VEG-/ 1 nL / 24 hours. Wen

i ncubated with HUVEC 25 in mnimal nedium a distinct increase in cell
prol i f erati omadfersHwerRGalys theblinit ¢ deteption Sareall graugsi eyeape 8 10KkhindSKs KOs t he

cel nunberw%n)on tﬂ@‘lmyg'@%dvl ehivell . g%qrana:pmq_%gt BLspRsi tion. The VEG-

| evel s, sho e right XI's an correspondln to the triangle 24
mar kers, were bel ow t he I|n1t of detection for all groups except the 10K and

5K cCP gr ounﬁe ¥ SlnBRMR Sgurt gaaﬁ&{sm&lavolcaﬁé@cct Slecpnd thifolifer@nRe/ rnLI72
hours. The cell count%ﬁdshown I'n flgg denmonstrates a.clear effect of eCP

on the prdli FPHS Bat gf no5uggevisdes eg°5 % thed fyplierstesssd i s e EEence at
the | evel s aggeaYegrotgs dnbite gupeclitirRgin thc%ddm&ﬁﬁuﬁs&éd@&nﬂﬁﬂy tfd}&ﬂgvmlp
cultured in the rredl a(gformjl at ed .speci

.cal
(conpl et e nedf ORISR Wégﬂ?%ﬁl:lyﬁ?u‘%eﬁt AT H’@ ert %&Fﬁ‘é cel |
count in thecounanphe ireompldicunedithe TePeQP qups, whitle ackal ke dbrith eexiricai n

tract fornul f EC licit | £ .gr owt h
The compl et e BRI HoV Sy e s ot S8R BRPe e Bl ac o0

choroi d plbexus secrete relatively high levels of bioactive VEG-. In a
co-culture s jy h HUVEC, eCP was able to stinulate the sane 15 | evel of
HUVEC growt h 'in 1 nconpl ete nedi um as the nedi a containing brain extract
specifically manufactured for HUVEC proliferation. This does not appear to

o UM Che T o AL o o L he et Tant e and L he tnkhov e abol ¢
Tate of the PO ETH: T55sSPurs pem I VES Fh MRy UeD SR rs
i ndi cat e hatflevelChf BUVEEST grofvtic inomsortiiiei¢ nedinangetht meedia2@npinidg $rein adxiran of
nhon- CP, non- @S&E&Qﬂl mgxﬁlflac%uréd“'ﬁ)b Mfohfe&% Cehd &EJ 1'10% ‘appear 0 be a dose
dependent effect, however, due to the short half-life of VEGF in medivm, the 72 hour
duration of the experiment, and the unknown metabolic rate of the HUVEC, this possibility
cannot be ruled out. These data indicate that ¢CP secrete factors that cnhance the

20 proliferation of nOn-CP, non-neuronal cells such as umbilical cord cells.

DISCUSSION

‘These experiments demonstrate that a CP preparation, comprising CP cells and/or CP

derived cells and/or CP conditioned media, produce significant quamtities of neurotrophic

25  factors and growth factors capable of enhancing the growth and survival of non-CP cells,

including nguroria] and non-CP, non-neuronal cells, in cell culture. In addition, the

eiﬁen’ments ~demonstrate that a CP preparation can protect neurons from serum
deprivatioﬁ—induced cell death. The CP preparations are further capable of stimulating

and/of maintaining the neuronal ﬁemiu:-proccsscs in neuronal cells that are esséntial for

30  central nervous system networking that underpins all brain activity. Although the fesponse

| to the CP conditioned media supplement did not exceed the response to serum in Example

2, the protein concentration in this media is'less than 1% of that in the serum supplement

and thus is an cxtvemely ‘potent agent. ‘These experiments demonstrate that CP



DI SCUSSI ON These experinents denonstrate that a CP preparation, conprising
CP cells and/or CP derived cells and/or CP conditioned nedia, produce
significant quantities of neurotrophie 25 factors and grow h factors capabl e
of enhancing the growth and survival of non-CP cells, including neuronal.

and non-CP, non-neurqna| In additio e the

experi nent s Bmﬁnﬁs(f réfg ?ﬁghéﬁ ﬁ:ﬁgp rcﬁfiijﬁnﬁ Ehfasﬁ SHrays! %‘QLFP%QHg“PFom serum
depri vat i on- newlomebghdaeh{CPdeatdrurond eellshh prepar at i ons are farther capabl e of
stinmulating and/or maintaining the neuronal neurite processes in neuronal
cells that are essential for 30 central nervous system networking that
under pi ns al INBPETRL&L APPLIGATHON hough t he response to the CP condi ti oned
medi a suppl e t he

o1 ot oi - cancant Pt meitiof RIS w3 REARG BELHI BRI Brack | 1
suppl enment  &Bceeilhipslong tem wnehere femeulise e facharparl cilsary @)@WM TS

demonstrate tiBats GRch Adveetid ShrahéddRem Asdof| dnf Qhidhese M&dap lsRork-@menhance
the serum survival and function of neuronal and non-CP, non-neuronal cells

in vitro. | NSUSTRPAP™ SPBRIPATAENS & THECRIFRs eAlcTInyEl FEnnancCh sellsi may ar | y
useful in enl&&ﬁﬁis@@nhﬁ@ i fsevohdhrynctl cultinds of 2k]l Dies iRMdiiglmeRtthiSzed Bell 19idg t er m or
short ter g c |ture Such non-CP cells may conprise cells or tissues which
have beert%obf¥ih&H° FIRSATE" 8 Wor and which are maintained in short-term
culture prior to transplantation to a recipient. Alternatively, the non-CP

cel I's may - coryy btscﬁc dé HB:HG[ it &99&%@#%: fi5brhiofi ¥4 [h‘é%ﬁéve%nu%ﬁéd »Jabup]l%§

|nclud|ng i nmor allze In vitro experiment
not the intenpiyorstyeuld %WPW@%@O@W PerBan ih e F’GWY@HIKHE a@m%@ehﬁhent i oned

exarrpl es  ONlyfihot etz droRPhARBPESH IR HEknbBA ik | | ed person in the art, many
vari ations are possible WIthOUt departing fromthe scope of the appended

claims. 85 In this speci fication where reference has been nade to patent
speci ficati omlsuusmbhﬁca&mt whidiateferaho€ iy B EdnInade ko pHtdhe EpeSifititioRs othkr dxfekdl Mat i on,

this is gener al entfs Oorr ther sol?u‘oej3 O%%%OI%IBUQII;, %“ i gen%ra?ly for the purpose of providing a
 context for discussing the features of the invention. Unless specifically stated otherwise,

reference to such external documents is not to be construed as an admission that such
20  documents, or such sources of information, in any jurisdiction, are prior art, or form part of

the common general lmowledge in the art.
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context for discussing the features of the invention. Unless specifically
stated otherwi se, reference to such external docunents is not to be
construed as an adm ssion that such 20 docunents, or such sources of
information, in any jurisdiction, are prior art, or formpart of the common
gener al knowl edge in the art. 26 WHAT WE CLAIMIS: 1. A use of a choroid

pl exus ( CP) EFHB%E FlegHM B enhanci ng the growth, survival 5 and/or

mai nt enance of functl on of .non-CP, non-neuronal cells in long termor short
term culture, wherein the preparation conprises: a) a CP cell population
capabl e of producing one or nore factors that .support the survival and

growt h of nom- CP, Aneéiofewhasi pleak (CP) @médtabon B aAhiRingahd g, lsﬁ@welapabl e of
produci ng_one or nmore fact

s th rvival rowt h of
P o " e gt & it o oy R el B AR o B S or by
cont ai ni ng oBgmey, wﬁﬁéﬁtﬁeﬂﬁip@faﬁod&‘bﬁtpnﬁaﬂpport the SUI’VI val and growth of
non- CP, non- neuronal wherein the

non- CP, non- neur ohaITc :l Ips?p'%{%téon &y %Etoggmﬁi%n% ?n&ﬁrtn?%e %Ptmff 3 SRR g of
islet (3-cells, fmﬂamcabindsgrcswﬂlo’éﬂdniﬂtaqaa@henﬂfcelmwm ng or .secr etl ng factor
VII1, cells capa VI | n ctor,

cardi ac nmyocyt gsbu)ea ﬁg ?kaﬁé @%a&g ?&’ducm srt%e%%{%nt tér%}?%&?@ %F]on CP,
non- neur dal  cel wuvivehand|spedh pfropHe®, F@p‘&mﬂ@ﬁdiﬁamd&rnatl ons in the newbor n

or in the correctdep cgﬁalhamma%m)%rsbfcom%a}g%bgmnm%qa&m AabisBpie. cl ai med
in claim2, wherein the ceJ(ﬁmwgﬁgabl produci ng factor VIII are selected

fromthe group cdhefUERYah g PIE é%“‘“"@‘éﬂ“?l BHSdder epithelial cells,
gal'| bl adder endot hel i al cells, blle duct eplthellal cells, bile duct

endot heli al cell s hepsa cf:nd t ﬁ | NUS Qi d

non- par enchyfal | V&t ce?"lns an 'frg‘gll%cc“cc)’? ROt HEN a‘felu?,%'ie sglectedls 4 A
use as cllai médmi t."he Cgrfalpm:oggxsmeqsfe]sht ﬂ}{@g{lg:@]bj-oblmp@ﬂb @aprblenphH grodiaing bmCt Or

Vi1 and secreting factor VIIL cells capable of producing factor VIII and Von Willebrand factor,
cardiac myocytes, cells of the conducting sysiem of the heart and non-CP, non-neuronal
cells involved in the repair of malformations in the newborn or in the correction of inbom
errors of metabolism. |

20
3. A use as claimed in claim 2, wherein tiu: cells capable of producing factor VIII are
selcctcd from the group consisting of hepatocytes, gall bladder cpithelial cells, gall bladder
endothehal cells, bile duct epithelial cells, bile duct endothelial cells, hepatic endothelial
cells, sinusoid cells, non-parenchymal liver cells and umbilical cord endothelial cells.

25 _ '

( 4. A use s claimed in claim 2, wherein the celis capable of producing Factor VIII and

Von Willebrand factor are selected from the group consisting of endothelial cells,
urnbilical cord endothelial eeils and hepatic endothelial cells.

30 s A use as claimed in claim 2, wherein the cells of the conducting system of the heart

are selected from the group consisting of the sinus node cells and cells from the bundie of
His. '
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Von Wl lebrand factor are selected fromthe group consisting of endotheli al
cells, unbilical cord endothelial cells and hepatic endothelial cells. 30
5. A use as clainmed in claim2, wherein the cells of the conducting system
of the heart are selected fromthe group consisting of the sinus node cells
and cells fromthe bundle of H's. 27 6. A use as clainmed in claim 2,
wherein the cells are involved in the repair of malformations in the
newborn and inborn errors of netabolisn1are selected fromthe group 5

consi sting of am noaci dopat hies, anj c acidurias, inherited specific
protei n defi®ienct && 2 éﬁ’ﬂf aﬁl*HﬁDe VK1, dhenepllS e Ioplreds iny fhe Frep of

di sorders of mplf@mRivns ﬂﬁhamlbbﬁarmd mbsardﬁefss)fnﬁfabamlamsemhshl supd

di sorders,_ of pal charld nuco:- pol.ysacchari roteln
ot abol | oin cebiatiE A G ot el T R S e e B ERBLRLS "

non- neur on] aﬂhhépa&iiee isddingrueeh cyf:lerdJsardsﬂs,aﬁio:defsrdﬂptgiﬂcﬁrmie@adhsxﬂnﬁwr@ﬁt ation
into a recipi Iarredlncl th n

non- neur onal ° fe 53?%)%0%5'?@{' O(i:soré Pf pogfﬁc%?eedh%rl 61F°P‘5(;iy‘°ian%f’%‘%tarf| on into
a recipient Qmpmmuabdhsntreat ment of diabetes. 15 9. A use as clained in
claim1l1, wherein the non-CP, non-neuronal cells are obtained froma
different species to the cells of the CP preparation. 10. A use as cl ai ned
in claim®, T.or ehhsavichgnedia clpovis wherrig e pogiGPanorofeurppat aelbs are pgitured

non- neur onal ¢ gkdot rhAfrioflotrah )Rl 8 4 BeiigRot ranspl antation. it. A use as
clained in claiml1l, wherein the non-CP, non-neuronal cells are in a

qui escent state before being cultured with the CP preparation. 25 12. A use

as¢clained ig cI ah. el clamafﬁldmhﬁ“ﬂx@ﬁm@?enmnﬁwh&&adaleﬂish& Bleepf reeze
dried or froz m 1 whereln nor e

3 A
factors capabt % uft‘f"ﬁg t?ﬁ‘m‘ngsaﬁ?cvp lmé%’rﬁ’?fdh WD 09518%8@

non- neur dhal cells are sel ected fromthe group consisting 30 of

neur orr ophi ng, 0T Qs GRS clafS Shdibin UG P! dlncbelcBd A blined' T OPHI ©
" from a different species to the cells of the CP preparation.

10. A use as claimed in claim 9, for enhancing the grawth and survival of non-CP,

20 Dpon-neuronal cells that are to be used in xenotransplantation.

1. A use as claimed in claim 1, wherein the non-CP, non-neuronal cells are in 2

quiescent state before being cultured with the CP preparation.

25  12. A use as claimed in claim 11, wherein the non-CP, non-neuronal cells are freeze

( dried or frozen. .

13 A use as claimed in claim 1, wherein one or more factors capable of supporting the.
survival and growth of non-CP, non-neiironal cells are selected from the group consisting
30 of neurotrophins, growth factors, vascular endothelial growth factor, trophic factors,
cytokines, mitogens, matrix cell support factors, enzjanes, proteases capable of degrading

toxic protein precipitates and proteins capable of complexing toxic metal ions.
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cyt oki nes, mtogens, matrix cell support factors, enzynes, proteases capable
of degrading . toxic protein precipitates and protei ns capabl e of conpl exing
toxic netal ions. 28 14. A use as clained in claim 13, wherein the enzynes
are selected fromproteases, alpha-1 antitrypsin, anylase, |ipases,

sucrase, lactase, and nmaltase. 5 15. A use as clained in claim13, wherein
‘the protein capable of conplexing toxic netal ions are selected from
transferrin and ceruloplasmn. M A use as clainmed in claim1, wherein the
CP cells of a) and/or b) include a purified 10 population of CP cells

and/ or CP- dedt.vedAcust [as clainteddn eldint 1 rwvherain the gopmes awsi wicrtad) frof frotedsed,  or

glial-deri VegﬂPﬁ’%E‘ Iaﬁ%nagméteapfﬁdsglhg&gg Lxﬁmfsg‘rlgc{akeogﬁﬁﬂél uronal precursor cells,

progenitor c S positive a neuronal precursor cell narker.
17. A usedas clained in claim 16, wherein the neuronal precursor cell marker

is neu-N.  13518. sAAiUSE B BI A gisﬂwﬁ&ah@émow%eéa%% b &gl osicar e

obtained directly froma) a suitable nmammalian donor, b) aprimary or
secondary CPmeHl fogp are selgcted fram paosferrnjapd cerflaplpsyiiong an i mortal i sed CP cel |
line, or. froma conbination of any of a), b) and c). 20 19. A use as clained
i-n claim18, wherein the CP cells in-culture have been geneticall

mod fed. 2010A uSeREE SHERHEETR 1oV 1 RS el S PRRSCEPRits ar e
obt ai ned 10 r @6pdlatich O TP callCad@e CPidegyed el selrabdifiad thegrogr @hsigmpionghal f | ui d.
25 21. A use as.claiLnmed.jn clai erein the CP and/ non- CP

non- neur onal °'_ééfaﬁ§emig§5?dﬁ'deé’ “!heg‘o %ﬁ%&l ucﬂ}ff%s“ oSOt ReFrE colis’ PRETEO are free
or encapsul atedcell ositie figrer rearoudl gicpwsbr ic¢ll wirki¢rm 21, wherein the CP and

nop- CP, non-neuronal cells are 30 free to make direct contact with one
another, or they are free but separated by a bioconpatible separation -neans

whi ch al | ows 1¥he &t gagiamedin claip | @ digremdbs preonplpgeppereeiktmarksgis pgt-No ¢ he
non- CP, n@n-neuronal cells.

18. A use as claimed in claim 1, wherein the CP cells are obtained directly from a) a
suitable mammalian donor, b) a primary or secondary CP culture, ¢) a CP cell line

including an immortalised CP cell line, or from a combination of any of &), b) and c).

20 19; A use as claimed in claim 18, wherein the CP cells in culture have been genetically
modified,

20. A use as claimed in claim 18, wherein when the CP cells are obtained directly from
a donor, they are included in cerebro spinal fluid.
25 | '
{ : 21. A use as claimed in claim 1, wherein the CP and/or non-CP, non-'neuronal cells

include isolated cells or clusters of cells and are free or encapsulated.

22.  Ause as claimed in claim 21, wherein the CP and non-CP, non-neuronal cells are
30 free to make direct contact with one another, or they are free but separated by a
.biocompatible separation means which allows the diffusion of secreted factors from the CP

cells vo the non-CP, non-neuronal cells.
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29 23. A nethod of enhancing the growth, survival and/or naintenance of
function of non-CP, non-neuronal cells in long termor short termculture,
conprising the step of 5 incubating non-CP, non-neuronal cells with a CP
preparation conprising: a) a CP cell popul ation capable of producing one or
nore factors than support the survival and growh of non-CP, non-neuronal
cells; and/or- b) a CP cell culture capable of producing one or nore factors
t hat support the survival and growth of non-CP, non-neuronal cells; and/or
10 ¢c) CP congjtign i ) L Bing one or re.factors that
suppor t thgﬁs'ur\%l\gngfhgg%g@%}{a%%ﬁ%f&%%@-S&%?%\%ﬁé}%reﬁ’iﬂé o &8 sfmoﬂ&lA net hod
of protect i neparfdh-tePnreyrondl nelsrivrialg tweh los shart teurh teultee,f qoonprisieg tim step of
deprivatien-j 0 { s [+S : - J-ncubating non- CP,
non- neur osr)lal fna%g&%grloﬁ ?P: %&g&?&n %}%‘Jg@ a%aérg&:wﬁ IE)'EQ%%lHE"r eparati on
conprising: a) aapPCPer]l pppation cenghle of prdncingafne pr opercfaptgrsahas sepporitlice f actors
that support the g.SHhMN Glowd\6k ih @t RonewdRii <G, andfih - neur onal cel I's; and/ or
b) a CP cell .culture_capabl e of producing one or' nore factors that support

the survival and® gr'fnesl ertuysorapele ofBrdyring BT eEF [fectors et swppom the) CP

condi tioned nedi @udviv@nd prowih $DnoS- WPt intet@nMBAIsOnd/Fer € factors that support
t he surviyval and grgwt h,.of non-:,CP, non-neuronal cells. 25. n- CP,
non-_neur(')?]al cel I° CE aPidioae! WEFihFomR TP PrEPRRCBROTEYT RSP WISHBROF | . 30

the survival and growth of non-CP, non-neuronal cells.

( ‘ 24. A method of protecting non-CP, non-neuronal cells in culnrre from serum
deprivation-induced cell death comprising the step of incubating non-CP, non-neuronal
15 cells in a serum free media with & CP preparation comprising:

' a) a CP cell population capable of producing one or more factors that support the

survival and growth of non-CP, non-neuronal cells; and/or
b) a CP cell culture capablc of producing one or 'more factors that support the

survival and growth of non-CP, non-neuronal cells; and/or
20 ¢) CP conditioned media from a) or b) containing one or more factors that support

the survival and growth of non-CP, non-neuronal cells.

25.  Non-CP, non-neuronal cells cultured using the CP preparation defined in claim 1.

30



