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CHORO D PLEXUS PREPARATI ON AND USES THERECF FI ELD OF

THE | NVENTI ON The present invention relates to the
woieled1zf34cel | culture nedia and to nethods f oPCT/NZ2006/000075

culturing cells in vitro or ex-vivo. The present

i nvention has applications in the areas of cel

cul t ur ERORAIDsBUEXIISSPBREPAR ATION . ATSDAFSIEOUHE KEOFHE

I NVENTION I n order to successfully culture cells in

vitro or ex-vivo, the cell culture nedia nust conprise

all of the nutrients required for sustainable cel
FIEITS\WHTARANREN TN at | on i ncl udi ng sugars, am no

acids, vitamns, salts, and in some cases trace netal

i ons, purines, and pyrlnldlnes These nedia are al so

t t.ed m _Ser S us I .
The bl ehu R Eatroto i, Be e 28 ¢ iEie Risgiaradap poeghodh dprturing
celﬁfiﬂ vafetext Ave.eiThe prebdi iB/eHBEN Bagd a{ﬂ)pﬁé’eﬁﬁ)ﬁﬁ‘ td @k 'a%§ of EQMulture
to 20 %v/v. In addition to supplying grow

m“@#ﬁ&ﬁéﬁﬁ@km@ﬁﬁ@nents serum al so functions as a
carrier/buffer/chelator for labile or water insoluble
nol ecul es, as well as a toxin neutraliser, protease

BAIGKGROUND CFETHEINVENTEON enhancer and as a
protective agent in agitated suspension cultures. The
use of serumin cell culture nedia, however, has

In %fdé?rtélsugééﬁgﬁgl o S cellst in $i tt%o&pgﬁgwovethé/ c?ff %?[ﬁfevﬁiedla must

it 1s not a conponen ITferen
corgipmisgmaliragf War ywirientsh eequim«t efiot r akiadablef celbrgrowtidsind proliferation
. resent and t hus. esul t, npr ictable culture . .
ek Hreaitd a‘BF’&ﬂ%{Sr W Wnsaﬁ Sré’@ SQIRE G558 tragmstsd iqns, purines,

andOpyrERIALRET TIRES hedldGhe ASo BHEP p?fe%ntéa%ﬁl?amﬁﬁh S

viruses and toxins. Additional the protein in serum
rmy conplicate the purlflcatlon of cell products from

o G o SRR BT EAP G et s

cultied neediaite chivemtraye faped.3 Ml%hv/ﬁ emUfditfon to supplying growth
substituted with better defined or nobre characteri sed

enh@pcg empanents, serp alsnfipshensasia sariigr/byéfer/ehelatar fosdabile or water
mSGih{)feeﬁqgf&h:ulgg Ot 1 SRAUL rt%ﬁnﬁe%trgflseg E)Eo%asg Rgr Bi attachment

, this’has resulte n a var erént
enhaechr and esp psitddtiva agent n agmledsnucﬂsensmhwmtmrege medi a the
serumis substituted by "cocktails" oftrace el enents,
i pids, hornones, growmh factors as well as purified

TheP "8 &fMSerum in cell culture media, however, has several disadvantages. It is
comparatively expensive, it is not a defined component, and different lots of serum may
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 products from cell culture media.

In efforts to overcome the disadvantages of serum containing medium, serum-free media
have been developed in which serum is substituted 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
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Unfortunately, such purified proteins, such as human
serum al bum n, possess nmany of the di sadvant ages of
wa@eooam27Bor exanpl e, human serum al bum n i s exPENSZU®6/000075
and periodically scarce, and different sources may
vary in the concentration of conpounds present and
tradehedl@hexts, rgsdd,t hoindtegr edowthabiactof! dsurwelpr ssm purified proteins.
roductivity. Serum al bumin may al so be the source of
ngmuwawhva soeh B iRdnTe et c U5l A3 glumap peBEn by O8RTT ARGy of the

G L e e e T

scaggeo\ahth differedi fdeceanhhptvagnimthesgaceidtiationedfl canymemds present and

culture. The use aof "feeder cells" in sone cell .
the@f?ﬁeaﬁ%ﬂfslyslf@rﬁéhqﬁgbée pEHC gesvih gpd é’f‘i‘ﬂlce}ﬁ’ﬁé B flbumin may also
be fHdl oHfc8 I bYorfihBasks Mtiddhe 3RIREDBRIM s¢@ARAABEE albumin

Into (or from 1t. Such "feeder cells" usually consist
areclsca e meajensougecoof tndefined difréniiation diwitersamidclvpoeyvent the controlled

sxci e itBresPifint BFSosBhs 2ol IEH ALY "Conci 1 onea

nmedia (or cell-free culture supernatant) may al so be
used to supplenent normal cell culture nedia as

t
The vsr ef Heednn eel¥uia somedetliculine sysigmathes bsemdevelnned to enhance the

' ' C | r. e “
cuf g SUAAE 055, BB ARSI SKIPR® Suc et
celBUlususlad coddzést @if ndhéetitugroattd asestetdrbad Wieble renkirideactivk teulle that are

media are mainly avai] able for specific cell types, .
use et BHSGREM eI qtesddels e §eVarig oS RHEF OBt T ogditioned
el 022G PCARLE Sy R 5 ) B b B P cl e
medsasy ilobetatne pmevoweuadalet) mebiatnresubstdinees Whicbidingscytokines and

gro&iﬁ{f%:l or%)gﬁﬁj]atzéef%%gélteg&sga |1r§t{)] gtplgr;c% 5 E‘Wﬂc d\ﬁgrge’ ?ﬂrcc%\}d&g?}lf gzl}l%reoc{ therein.

including cells and tissues grown ex-vivo and in vitro
for both short periods and for extended periods of,
Semunnand serumsalwmiskiresceuligfe mediamre seavnlyiavedahle &t specifie cell types,

0 0 Vi ng:. [ 2

s TR YR SR BRI 28R 1 AR RfpPrscions
cellcHndIcBVENE, hthldreenibresanttenietint i on is directed to the

use of choroid plexus (CP) cells and/or CP conditioned

nmedi a for enhancing the growth, survival and/or
It \Q@ﬁlatlfen@élﬁrgblgfto féﬁ‘@ﬁ&é Qeeffc - {ied28lvhith 9§ Q¥Tul Tor! BPForting the

termor short termculture. conditioned nedia is
grokvibvand tfondtippalityeoft dhevidgr vateky phtel gfpeSigsown in culture including cells

eur obl astoma) cell.s in . .
anc{ fSstes grown ex—v%vo and in vitro for both short periods and for extended periods of

time. It is an object of the present invention to go some way towards achieving this

desideratum and/or to provide the public with a useful choice.

SUMMARY OF THE INVENTION

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 function of

non-CP cells grown in long term or short term culture.
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vitro and to increase the rate of dopam ne uptake in
nmesencephalon cells in vitro (WO 00/ 66188). However,
WO 20064127188 known if such CP conditioned nedi a PET/NE&f06/000075
as a "general" cell culture nmedia for enhancing the
grow h, survival and/or maintenance of function of a
Chramigtopedediaris Kibwetd improvd the grdveth rateof SKe I(ﬁettr@lﬂﬁ@ltoma) cells in -
.culture. In addition, as CP cells do not necessarily .
Vit o o intit heorats &) PRHe SRIAkE 18 e oaRB celh dhyitro (WO
oomdsesfiemtdver i i8 n6 O Avile s&@r Gk AHiRSheW thdlid %qjsq;ﬁl as a “general”
cells to act 'as a "feeder"” cell population to enhance
celi weltuge ovadin fos enbincilg the grovthpsirmtvehamifer mhinfanasts afifuoétion of a
non- cellsq in Jong termor, short termculture. The
vall 0 oE R R B B PR R SR ound ¢ hat & CP
preparation, conprising CP cells or CP conditioned
media, is useful for enhancing the growth, survival
In gddition. areihcellade aobrecespatlyi gvwon fheats Op layers in culture iy was not
e I 1as, al ” »
fndyh MR TR, Sl oMU bothBrurtd Syl cBRER, et pa g “feeder cel
popwaicn foenhaedeuthe fomwiprsutdedliandon aaidtthamed bBfuinbticubl abreCP cells
. fromserum deprivation-induced cell death. According
in oge tHm rsBQE AT ¢WKRi on there is provided a use of CP
cells and/or CP conditioned nedia in the manufacture
of a CP preparation for enhancing the growh, survival
Thampdysemt inwéntore have surpfisibghydbimahthat ar@ih pfePactibh,sconmpristniggCP cells

or L8 eBpiGoBei e esGh PSR sGAclg B Ko Bl B/ mdittenance
of RMAMEHNEbOOP cBlls NRbE: fehtfloPEort f3gth cBHmROrt the

survival and growth ot non-CP cells; and/or b) a CP

cell culture capable of producing one or nore factors

S oLt t ' owt hpof _non- cells;

It %%%l%or B%;fl %&%%ﬁ%}?%%‘l}]&é glaﬁe i %e‘ﬁsr%‘mﬁg)cogg&&ééo niedla 2 useful for
protenting nohGP eulie i tultiRé Eofrseigh deprivatios upfiRed célheeath.

survival and growh of non-CP cells. The non-CP cells

may be neuronal or non-neuronal cells selected from
Achhigr e . . e h I

oL Rt R oBE) TR SOGRA BV A"EE S8l fyr
corfdaingngd kdib, incihk | mamHpaieeofod QR gdeparatgnf foc temhaddihg the growth,

and. Von W|1.I ebrand f.actor, .
surdival andfor mainfenance of f&nctlon of non-CP cells in long term or short term culture,

wherein the CP preparation comprises:
a) a CP cell population capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
b) a CP cell culture capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
¢) CP conditioned media from a) or b) containing one or more factors that support

the sur\?ival and growth of non-CP cells.

The non-CP cells may be neuronal or non-neuronal cells selected from the group
comprising primary corticoid neuronal cells, islet B-cells, cells capable of producing or
secreting factor VIII, cells capable of producing factor VIII and Von Willebrand factor,

cardiac myocytes, cells of the conducting system of the heart such as the sinus node,
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cardi ac nyocytes, cells of the conducting system of

the heart such as the sinus node,atrioventricular
woowalizad | s and the bundle of H's, and cel | s PCWEEZAUB6000075

in the repair of malformations in the newborn.

Preferably, the non-CP cells are cultured for a short
atrioeentrlpmlian hodad detlarmmg! thattamidlenofl Hig adr @ilspineoived Borthe repair of

affxa Sh cells may be cultured according to
m HEg%FE§é%YGIWV’H?Hon prior to inplantation into a

recipient in the treatnment of diabetes. The non-CP

cells may conprise cells obtained froma different
Prefpebliye thet wort-GB acB lage gﬂturftrbfcmFa phqpanrm: pmor, toTansplantagion into a

e i nven useful . for, enh nC| t he . .
e 1 ArB A e P b R o Rl RGN 7 Hgrent imvention
pn@ﬁ@Qmmﬁmﬁ%Bﬁmﬁa%&&h@ﬁhﬁwﬂ%%e&ﬁ@nﬂﬂﬂhﬂ%&%e||S may be

in a quiescent state before being cultured with the CP
preparatlon of the present invention, such as freeze

ThgJ S%fpgelfsr %g@cim T1hs% c% %u{gﬁrf? r&%céﬂ%x%ng R,g e(‘? ﬂ{e cells of the

sup portin V|va non ce
CPCsreparhise. rfEhusptHeQﬁbselns 1nv§ﬁtﬁmi hnay detugefd] fdrredphncing the growth and
faciors toki nes, mtogens, matrix cell support
SUIV LY@ @ﬁ%on-ﬁaf 6elisthaicre iy Hplised ot xenoratRlati®ki ¢ prot ei n
preci pitates (such as anyloid and huntingtin), and
protei ns capabl e of conplexing toxic nmetal ions (such
Thegon-Cinetle mraybeand quésscdnd pateseifory beifigeultiredavilistho CRreparation

nd/ or y CO e a purified population of CP
Sty g h A PRIy FG7ebl For nat | vel y
conprise CP-deri ved cells selected fromthe group

conprising glial or glial-derived cells, Cglthel i al
The ene o1 meretiagotserapalrie wf shpporting the svivebpnd growth of non-CP cells

mag c%gn%rll sé %k ur%frf)f)hsms %}gwﬁj(e {‘actS ? (%§Opil Vﬁ 095 .F%Follyagg aJnﬂtP%ens matrix

recursor ce SUC

cellm@ypiaet Cdetors n@dtedSerse@aphMefcrfodegaacﬁnlg ettt eroRifiTpldciitates (such as
donor or may be obtained froma frlnar or second

amgioi¢ angl h@mmgm #id prodeing caableert compleXingcloyls Iﬁ@taﬁhons (such as
trahéfé%‘htaﬁh'c ?Qg)%nﬁﬁj | line, or froma conbinati on of
a

any of the ove sources. The CP cells in culture may
have been genetically nodified. The CP cells obtained

di ec ly froma donor . conpr.i.se cer.epro i.na
The (Pl kb A0 B EERGY sombises aprey papuigtiy ebLE afispr they may
addlﬁé‘ne@? dr@ltbDafiPely @&ﬂﬁf éeS@PJdéﬁ{/éH &5 GBlebted Bont the Sr&iScomprising
of cells and may naked" or encapsul ated, for

gll@)@rgbllaledermd&b@$, wattbehaV\hdISemuﬂtaamt anerondrprerursas|celds, progenitor

cellas, 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
obtained from a primary or secondary CP cell 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 obtained directly from a

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

The CP and/or non-CP cells may comprise isolated cells or clusters of cells and may be
“naked” or encapsulated, for example, in alginate. Where the CP and non-CP cells are

“naked”, they may be “free” to make direct contact with one another or they may be
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"naked", they may be "free" to nmake direct contact
W th one another or they may beseparated by a
whe@eomiat i bl e separati on neans which al | ows tPE&I/NZ2006/000075
di ffusion of secreted factors fromthe CP cells to the
non-CP cells. The encapsul ati on of the CP and/or
sepaffedCBy G blosomBatite RefarationamesniC hachbh IR TRRt diffusion of secreted
separation _means. The non-CP cells are prefer ablig
facipshiraeuibe d] cells|tp theaipa-¢h selisny B sneapsatioa of s, CP and/or non-CP

celﬁ&ﬁ%@’hﬂﬁ&i& s%lcﬁ)tcl bggf)ﬁ‘lglit@e pﬁ%&ﬁfon@ﬁeﬁg ndi tioned nmedia

€ nmanufacture o eparation for enhancing
the grow h, survival and/or naintenance of function of

non- neur gnal cell in long termor short termcul ture, .
Th%%?‘QPrEeﬁﬁ ére@rfe%r bam—viﬂ%%@g G kthe g}veatl@?op@gﬁfrﬁﬁy provides a
use?ﬂp@i) Fei19ImFaPaP! @ndiioREL H4a{aNE RO RLHIREE of 8P bfeparation for

at support the survival and growth of non-neurona
enlmeting; thargdseth, birvivalend/et mainiéttance of dadbios affnon-neuronal cells in

pr.oduci n ne or, nore factors,that support .the

tonf 5 Gt OE e PR "Urer oK G PR B EPEPHS) or o)
CP gpadipt éNsshulRdh 2apdeofbradiuci) dhedrahée THctOREh& support the
nore factors that support the survival and growth of

nonswiEiveband grewth ef nonkreuprnat eqlls; al/@int i on furt her
| d t hanci ng. . :
P AR ReTEMRAM SloaBRIANSlN8cih2 ool e Bitlofs Yt support the

t er pu@tvabfQl grotvell of nlricufshal calkpandidng t he step of
i ncubating non-CP cells with a CP preparation
conp} £ Bicqaditignedymedia feam ahenb) cantRing HHg I @qye factors that support

Pr oglicd RIvAREd I Anb9bsait-aat support the

surg%éva \én% gggowt OOPBnon@%PaceF%s; and/or b) a CP

cell culture capable of producing one or nore factors
ort t survi of n

Th% E?F}sgﬁtl{B?enépn rtplr%\ﬁé%l q@gﬁgggﬁgﬁﬂg%cn& ’%g;g?gm%,e ls,lllr%ival and/or
maf AN bMEIneHch 8f ndiOCR cERCnAbSe teh@torSHOR Mrin dulire, comprising the
- survival and grow h of non-CP cells. Preferably the

step ofiincpbag iz non¢ R cellsrwithe CB ¢ pagationconpisingt esent
i nventi So._pr.ovi de . of prot i -
VB Pel SpN P o P R b A0 o

U eprivation-1nduce
deakilrvbBamd goieh dthensCe pelty; ahdyetibat i ng non-CP cel |'s
in aserumfree nedia with a CP preparation
conpt as¢Rgell culture capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
¢) CP conditioned media from a) or b) containing one or more factors that support

the survival and growth of non-CP cells.
Preferably the non-CP cells are non-neuronal cells.

The present invention also provides a method of protecting non-CP cells in culture from
serum deprivation-induced cell death comprising the step of incubating non-CP cells in a
serum free media with a CP preparation comprising: |

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

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

b) a CP cell culture capable of producing one or more factors that support the

survival and growth of non-CP cells; and/or
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a) a CP cell population capable of producing one or

nore factors that support the survival and growth of
woeweTR278£l | s; and/ or b) a CP cell cul ture capeti/NZ2M06/000075

produci ng one or nore factors that support the

survival and growh of non-CP cells; and/orc) CP

cond) CPanaditivhel mefliadiorm)) or bpdomtainingi dhervy nisre fadtomBlie® support

factors that support the survival and growh of non-CP

cel the suprigaland grqvitod nagtslisel | s are non- neur ona

cells. The present invention is also directed to the

non-CP cells cultured using the CP preparation of the
Preferablyrthe hon-ERtdetimare Hoe-rteeromal' @edlspr i si ng” as used in

this specification and clains nmeans "consisting at

| east in part of, that is to say when interpreting

The PERBRRARMLIR [Pd1SB dikdteddud itiOndep kRS Mtk dPudi@aihe (F8preparation
prefaced by that termin each claimall need to be

of thegsesant ibuentionher features can al so be present. BRI EF
DESCRI PTI ON OF THE FI GURES The invention wll now be
described in nore detail with respect to the figures

Thefrerihecoag R pay usel Y ed pasificatiorarehélaimsguessFcoRdhg at least
in a series of photonicrographs, the inmunoperoxi dase

in perhiofi. Hgato tp sk twhea) interpypidigh ndspensenhplaing ichiding that term, the
e8! IS b o CRALGAR] it o P B By Bl can

alssthaippssentf or i nsulin are presented on the top row,
while cells stained for glucagon are presented on the
bott omrow. These phot om crographs show that CP cell

BRIEE IS KIRIPIIORNDANESE FieauikEG and gl ucagon production
inthe islet; Figure 2 shows conditioned nedia (CM

from CP preparations enhances neuronal viability. The

of iR ol RO S0 i Do RERLmERAFTER 7 1 Reures of e

accompanying drawings in which:

Figure 1 shows in a series of photomicrographs, the immunoperoxidase
staining of islet cells grown in the absence of choroid plexus
cells (Control), or in co-culture with choroid plexus cells at a
ratio of 1:3(1:3). Cells stained for insulin are presented on the
top row, while cells stained for glucagon are presented on the
boﬂom row. These photomicrographs show that CP cell
preparations enhance insulin and glucagon production in the

islet;

Figure 2 shows congiitioned media (CM) from CP preparations enhances
neuronal viability. The effect of serum-free CM at different
concentrations from cultured choroids plexus on neuronal cell
viability, wherein ¥ = P< 0.0001 for 10% and 30% versus 0%;

** =P<(.0001 versus 0%, 1% and 3% is shown;

Figure 3 shows the effect of conditioned media from cultured choroid

- plexus on the number of neurite processes in neuronal cell
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viability, wherein * = P< 0.0001 for 10% and 30%

versus 0% ** P< 0.0001 versus 0% 1% and 3% is shown;
woe@ane’34 shows the effect of conditi oned nedi BCT/N&M06/000075

cul tured choroid plexus on the nunber of neurite

processes in neuronal cellcultured in nedia

suppl enent ed W tdalthetaln beediae segiletedted nivitb| fetal bovme serum
unsuppl emrent ed nedia (No Sup Ierrent) and in med

suppl ement ed wi t(oBE}-0ESYID o g dﬁ@dsﬁéﬂlie@em) and in
.( CP- CM Suppl erregltln%dla gﬁl@%m@ﬁ’ GRA dé}{o'r&ﬁeglngﬁsd gg?cfltsu;)ned media

i ncreases the nunbers neuriti s on neur
Fi gure 4 shows t(B®P-€M Sgiplahent)) mdictdbgr@Rl comitiianetirmedia increases
cul tured choroidglexso the length o ut growt h of
neuri te processdl® PHRESPHR rlt’ééﬂnlnel‘:‘{ﬂnﬁ e | n nedi a
uppl emented with fetal bovine serum (Control),
Flgu ppl ement ed rPBEVA ﬂ(lfN@f setpgf éMt19nedaW@dianﬁ%d¢laﬁﬂed choroid

suppl ement ed W hﬁ?ﬁﬂv\ger fle Sof‘:gxﬂ?%ruvﬁp%? Igg%lgllt@ processes in

( CP- CM Suppl ene con oned ne
i ncreases the | eregtdmabéelhaumréd & ordiaheppleureoted| witle ffdtal bovine
and Figure 5 shows t28 effect of a cog{iultur

of
encapsul at ed CP SCBIT $CRHTQlhIsPRippent P, N, SHaplement), and
unbi | i cal vasculy ﬁrm&ﬁéj%l%}ﬁéﬁléﬂte& %Jﬂ}lscﬂJfWE@x@%neﬁoned media

the secretion of VEG- into the culture ne wher eby
co-cul ture of er€¥pSM &mmadiemt); athessbar(@P et redsuédia increases

in an increase i roliferat. f HUVEC DETA| LED
DESCRI PTI ON OF fEEP ﬁf\‘?éﬁ%eﬁ# PESORE ?eﬁvEélﬁ i on is
directed to the se of cel.ls /or CP con

it
Figh&i® a for enhan H‘@StﬂP?ee B\Rfﬁco W?ev%qenﬁﬁw}l A8B cells on the

mai nt enance of fﬁi‘@f%ﬁeta%nof)f NAnde flilisal | Pask@BY dn@bihelial cells
or short termculture. The CP are | obul ated structures

conmprising a si r(@ILéVE@handemﬂE Seargtipn of VESH intel thej apdigre media,

fromthe epend a cerehr.al ricl
One function of W bc}y & gliﬁﬁn X%cgpis atﬁ% e(ﬁ’e cetlls aid FRUVEC result

in an increase in proliferation of HUVEC.
DETAILED DESCRIPTION OF THE INVENTION

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 cells in long

term or short term culture.

The CP are lobulated structures comprising a single continuous layer of cells derived from
the ependymal layer of the cerebral ventricles. One function of the choroid plexus is the
secretion of cerebrospinal fluid (CSF). Cerebrospinal fluid fills the four ventricles of the
brain ana circulates around the spinal cord and over the convexity of the brain. The CSF is
continuous with the brain interstitial (extracellular) fluid, and solutes, including
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
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secretion of cerebrospinal fluid (CSF). Cerebrospinal
fluid fills the four ventricles of the brain and
we@reoeiases around the spinal cord and over theCT/NZ2006/000075
convexity of the brain. The CSF is continuous with the
brain interstitial (extracellular) fluid, and sol utes,

inté naiebﬂ)bpngalnﬂmﬂﬁmoNafrumg 63593- eXranNg etbwaveelity boeidep@mction is
agdition to

N AT M AR (-
the(a[%?lggdil% ; gﬁ%{&%@ 1Btf>§rtfb91rs@@1teh % Q’fldé P CoF g{o%ﬂ FRAGK! '11?[5 the CSF.

Chor ol exus ~as barri er
Studnasulmyg | ebertéd tlaepnemylaft mlmmmsb potept maphit| factdrs' withm choroid

PIeRGH BRI JCH e COUF L1 S ONFeACT 2 G W SnSGE BPNF. VEGE, and
chse}u REVibRV&leSTdhhinddAe CEX bf apel“bﬁbl%ﬁd Pldxu8 Ureb Sedy %'F@Httranswnt
the brain and spinal cord, in part by secreting a w de

forebrnige isshergicowple PR oV fastarstdnd ObEr repaidinesshamisms.” Cell Mol

eport nce of nunerous potent trophic
Ne}no@f% @d{/éf? 605@‘2@01 d pl exus including TGFb, GDF-1 5,
| GF2, NGF, NT-3, NT-4, BDNF VEGF, and FGFZ (for

reV| ew see Johanson CE et al " Choroi d pl ex
The geesor pvertionr reeqenises dhat oheroith pigs (SBh é@HSaare w@p@l@pf secretmg

S 5P, DR EOR S5 SRR P, ot

factoeg, @ytukies, mhagenshnamd:enlsepptﬁt fa@%}s (Bﬂt)hﬁesaﬂueh aapﬁwbéaees alpha-

of, secreting factors, h as neurotrophins, gro
1 aptifryRsin amy Rt dRGtae o eAtkese F&E?@Ff pl@F%mv@ch may be

usefftﬂqwgnﬁan&ﬂé el A6 th, TP R8d niBhkhance QJf |fu1§éﬂfBBfo{non-CP cells in
factors, enzymss suéh as proteases, alp

longrigrint ‘Dmbsrtrterrramltua@e | i pase, sucrase, I act ase or
mal t ase and ot her proteins which nmay be useful in
enhanci ng the growth, survival and mai ntenance of

Spédﬂﬁkﬁ‘aﬂlbfoﬂlegirewﬁﬂ ifvenG& bfovides|00@ dfes MPOprepdtfidn F&' dhhancing the
culture pecifically, the present invention provides

grogvthysairialandrmpintepancet fonetinn efnpemeP riglls e lapgdermn or short term

function of non-CP cells
Culﬁﬂé?%lynegél{lgl%gﬁ)gﬁ Qt?mr% %ierm ‘cul ture, wherein the
pr epps &P @il popuiatios eapabdg oﬁpﬁﬁumﬁglonpmuhc&rbifwom&hﬁtdu@port the

g o no cto s that support the
sur\;f“’ fﬁ":ﬁ]lcgr@\”g\/ﬁfrﬁloafé%ﬁﬂse@l @1s; and/or b) a CP
cel by gutp UER LRBROLDaBE HF HdHGLAY 0919 eor%of@fa@tofrﬁ@ﬁa@ ﬁpport the
that support the survival and growth of non-CP

andgwvival and growth of non-CP cells; and/or
c¢) CP conditioned media from a) or b) containing one or more factors that support

the survival and growth of non-CP cells.

The non-CP cells may be neuronal or non-neuronal cells selected from the group
comprising primary cortical neuronal cells; islet P-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 endothelial cells, hepatfc
vessel epithelial cells, hepatic vessel 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 endothelial cells; cardiac myocytes; cells of-the conducting system of the heart such
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c) CP conditioned nedia froma) or b) containing one
or nore factors that support the survival and growth
w@boonom7@P cells. The non-CP cells may be neurBCENZ2006/000075
on-neuronal cells selected fromthe group conprising
primary cortical neuronal cells; islet b-cells;
as fhetnimtslmﬁe,satrmﬁdtﬁcmﬁpmﬁhlecediﬁ apd akubiide of Heeafid téllkdnvolved in

factor VI I such as at ocytes, ~gall bl adder
thea15ppit i Wplferpations gn t ﬁ gé@r apd, dehase | sriors O6 meabakismesuch as
amﬂib%&d@ﬁéth@?l ' %fgaﬁﬁ:l | %mdﬁl‘lése dlﬂﬁtt:rltﬁ@do§ eilcal pfflihS: deficiencies,

hepatic vessel "epithelral epati c vesgel
en@mwaﬁmSu iatludisilsea QICiﬂJ@leﬂ)rdelﬁeﬂllsel;dersmf gi)gnerrtqhgmlnjlism, disorders
i v.er . and ili,c el i cel : ]

of gitint Hephelit Gt o PieiEs g PbESERGIdS aadaniimpolisaccharide and
glywlbfo%lg{ﬁl@gibgﬁﬁﬁor such as endot helial cells, hepati C

endot hel i al cells and unbilical cord endothelial

cells; cardiac nyocytes cells of -the conductlng

S|nus nod

The %{3‘15 gf\?ec%il§ HI:SS hha?g{o dca#ﬁ L eefdl }rﬁgn % ip A élubea%edll‘t ata%ef SL}_(‘“hSaS freeze dried

or ﬁﬂderf; &lefge lbeml c\(ﬁtﬁirddnwtth ehd €PaprephtiorR léadehdreiAS Siidh quiescent
& ewbor n gnd i nborn errors of metabolismsuch as
cel b cHbped B éssult@bla &Rl cubipreqmediym, speihes Hemg F-12, Dulbecco’s

modFRA Haofes Rk RPE/HCHQ@ alﬁf]%xmpsa&g{iﬁﬁd tﬁ@tuﬂ{cﬁ:g suitable

urea cycle sor di sordefs
condlitimsdiependifig pu rthmeelhﬁrpa,msl weuhl é:echpﬂreemm?ebﬁ agkilled worker. The

PSRt o KRS e Ao HHL S Bt Elin 0 o dvilbenhance

theDBowil, siivBehl af®Y¥r BRIrtEhaRcIHT BREEHE of HiRt I%n—@P' Q:Qllsaswhen compared
freeze dried or frozen, before being cultured w’'th the

witlugly esbls teivhinh the CPrreeparasionibas neiisen addass cent ceIIs
Wi ll be cultured in a suitable cell culture nedium
such as Hans F-12, Dul becco's nodified Eagl es nmedi um

The¢ DVEprepitiibn b4 0comafithe! 6 paNRed poPdatidredf DVEecell r@l@for CP-derived
sui tabl e conditions depending on the cell type,

cellgotplertesk fioppredial or e&haé))ﬁie&w?,‘ﬂ(lqeﬂéd epigiekial cetit emgj;upotent neuronal
preBlh &ad'eﬂg 20 én?tof BaR Agde ?s I%MO% t %o &er(%)atl ﬁ%ch&oml markers (such

ture il &n anpunt tha ance
asumwN)vaI and/ or nmai nt enance of function of the non- CP
cells, when conpared with such cells to which the CP
preparation has not been added. The CP preparation may

Thé @PPhAE €PRIRHEH T deBE FARY!
CP-derived cells esel ect ed@f‘ ?%?ﬁa&fmgpm%?lbgﬁb@%% eﬁor\?eény donor

mammal,smcle\émgrmgs, gheape chnss gcvaisx rqbgttenmcn eud priatates, including rhesus
cells

cells | pas iti
mof % 408 s Pand PR R i s U B % dedctRea in wo
00/66188. The CP and CP-derived cells may be obtained directly from the brain of the

donor or from the cerebrospinal fluid.

Alternatively, CP and CP-derived cells of the CP preparation may be obtained from a CP
or CP-derived cell line, 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 epithelial cell
line derived from the tsA58 SV40 large T-antigen gene transgenic rat. Adv Drug Deliv
Rev. 56(12):1875-85); or Z310 cells (Zheng W, Zhao Q, (2002), Establishment and
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as neu-N). The CP and CP-derived cells of the CP
preparati on nay be obtained fromany donor manmal
WO p@bat78gy pi gs, sheep, cows, goats, rabbits, PECTAZ2006/000075
pri mates, including rhesus nonkeys and humans, using
met hods known in the art for exanple as described in
chafdt80a664 8. ad Nienrkdrtatined CF310ethoreidal ebltbeliihycell€line from murine
obtained directly fromthe brain of the donor or from
chqrpidl plerspPrdpReni958(243d1-88) -t er nati vel y, CP and
CP-derived cells of the CP preparatron may be obtai ned
froma CP or CP-derived cell line, including an
The GPomtl LTR-dailedeklls bf the CPspreprratsoniRayhe-Berptichlyy fablddiey #o produce

K, Hori. S tsuki . S, Terasaki . T, (2004).. A newjn A
ong,px WBTW%?dOf;ﬁPT%WBQBeﬂgﬁ@Bﬁ%B iﬂ?%w(ryqva]i %‘%&?W%e? a non-CP cell in

Jore" RARRAT $hosil HftheQItudd) TP ES YL 2860iERAIR RcRlig¥diSwhich are well
epithelial cell line derived fromthe tsA58 SV40 | arge

kndwmit thgert. gene transgenic rat. Adv Drug Deliv Rev.
56(12):1875-85); or Z310 cells (Zheng W Zhao Q
(2002), Establishnment andcharacterization of an

Thé OPpiephrafet AT I H60E Qiridal oreiiAhEbi Stbragelpriok kd)@sd [OMhe present
murine choroid plexus. Brain_Res. 958(&): 71-80). The
pag

inveptiemes woulichs vewregiatell dyot skifled arrfsere pHpaR iush thefrogen or freeze
PR CF SR Re] 1 SRk A BORHERL T Vot "ana o owt h of

a non-CP cell in long termor short termculture,

usjng genetic nodification technjqu whi ¢ e wel
The #&mewatf%may S it I@ﬁiaﬁfiéﬁ’af ?roﬁgﬁﬁwﬁgceﬁ‘fwéf@ah clusters of
sudl deB6 whtch a7 88 «“haREd’Sti QF BABeiP hhiRfal Rtdiser 'hﬁrv‘ég‘tﬁl%(from a donor or
present 1 nvention as would be appreciated by a skilled

cellvoulkee,. orljpenmayehe dneepsiutabexkein obiokompatible matetiaCBuch as alginate by

ti b i npl ' d .
eflodRhabh Shiokal G PR S BRlpeckd BpSies i, Asmatively,
sudhetdlls, Sithe HBkdd 6} bfdaBhifated, SHE BeGRhded MW Edhfl@MeRemeans, which

"naked", i.e. in their natural state after harvestin

actp fospparatioihe Craprepaptioncipm fhenonyCPragHy imeutup such as a tube or other

snSPARRLoLyB BRI LBLE B £ B8 gy

etcYW\EoMAhECP BéhaatibnwG tie3in8OR bellsAtcattm&t | vel y, such
cells, either naked or encapsul ated, nay be placed in
a confinenment neans, which acts to separate the CP

A“Eff?ﬁgi}?% tith (')@tﬁ'%rr@ﬁ@xéﬁtﬁl QprisEs E&ldiPorlel ndid HbR CI8 HEd)oPEP-derived
cells. Conditioned media is prepared from a CP and/or CP-derived cell culture in which
the cells have been cultured for a period of time and under conditions that allow secretion
of the growth factors etc, from 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 preparation defined herein is useful for culturing non-CP cells for a short term or a
long term. As mentioned abox‘}e, non-CP cells may be cultured in the short term prior to
transplantation into a recipient. When non-CP 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-CP cell culture and added thereto by way of an

infusion device or the like, either manually or automatically, as and when required.

10
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structure nade of bioconpatible material which wll

allow the diffusion of growth factor etc, fromthe CP
w@e@patzasi on to the non-CP cells in culture. PCT/NZ2006/000075

Alternatively, the CP preparation conprises

conditioned nmedia from CP and/ or CP-derived cells.

Conditioned nedia is prepared froma CP and/ or

CP-derived cell culture in which the cells have been )
The &P preperation may piermatvely be srabeddad im @arolapeidet ¢thersbiocompatible

t et .achar.s. ets,
maf G v A2 HE IO oot G S RTRER ol Meultre, 10
relenea thd CBreells. nadiematisely hthe ppbpaerahsdbé nomrdedredabdd, |tait iistead may
provide a factor rich, cell-free CP preparatjon for,
be herenhle e srowth fagir etptiectessd oF exlensad | b e CiPrggparation.
herein is useful for culturing non-CP cells for a
short termor a long term As nentioned above, non-CP
The glviestioragisdeonterhplates the wsetdfeeshmspinakeflmd ¢CBBY ag the CP preparation
transplantation into a,ecipient. Wen_non-CP cells i
for i< T up e, B Rl By o Ao p Bl Nl Br el B, ik, et rowth
factdR§ eRAAIRhE CSFN Thus,EF REIP USntaAl CRIEQ &Y S FRMrs EAPRALIERT enhancing
preparation may be nmaintai ned separately fromthe
groveh agbsewival efmanitB cgHelaediohen beveelat i thy prespntonvention. The CSF
L.nf usi. | r.the.li;ke, either manually or
mag&P%%??gg%§@§g§'%%1§8%gﬁ’ requi red. The CP preparation
may alternatively be enbedded in a polyner or other
bi oconpati bl e, matri x, which nay be degradable when in
The prepa iGN s dFrctd te @imathpdobenhapeiag theperpwite garival and/or
. . | , . e
e O R euf SR Ch YL My ch R KHEH LY e comprising the
steg pbimchbdtamginon-@GR celsexitles €} preparaimawaprisingm t he CP
preparatjon. The invention_.al so contenpl ates. the use
ot “BE L8 SURIPtoP PR S ProrGo R hes Pl IeHiad pport the
us egirfivandr8 VENSL AdAVEP LI andXsr di scussed above, CP
cells in vivo secrete Igrowth factors etc into the CSF.
Thub) adSk ogll |qultgrsneariahleCGr prodieing dbnkayt wore Ggpraditlat gapport the
enh ' ro d supvival of non-CP cells and may
be g‘%&*"ﬁ? | ngr% pr Oélégf C‘lesvé‘% /5N, The CSF may
conpy CBeohiitianddll ®edielrde h) ved) egltdifing Uhe op heseMictors that support
invention is also directed tg a nethod of enhanci ng
t hethgrsytitival ad, geawith of aepr(Erceltai nt enance of function of
non-CP cells in long termor short termculture,

conprising the step of incubating non-CP cells with a
Th&Preperd aveation is incthiar disdciegl: to a)methGP fargirbtepinpm@i-CBreells in culture

fro%?%%ml %e&fivi%%ﬁ-q}i%c@ ch %ee?tfx cgg'lrp%s{ng% eo gtgp toP %}cuggtp gonrotn-CP cells

in a serum free media with a CP preparation comprising:

a) a CP cell population capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
b) a CP cell culture capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
c¢) CP conditioned media from a) or b) containing one or more factors that support

the survival and growth of non-CP cells.

Preferably the non-CP cells are non-neuronal cells.

11
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survival and growh of non-CP cells; and/or b) a CP
cell culture capable of producing one or nore factors
WO b@b/1821pport the survival and grow h of non- QRCT/ARZL@®E/000075
and/or c) CP conditioned nedia froma) or b)
contai ning one or nore factors that support the

Thérdrayéd mah Bélﬁﬁ% Shé &Eeﬂ’ﬂ@r&eﬁﬁo&ﬁiehﬁim The present
|nvent|on is further directed to a rrethod f or

protectingy ﬂi‘)%ilgr?a%:ﬁhit%ahﬁg@%ﬂ hoH-epf RS from events such as
deprivation-induce death conprising the step of

i ncubat i nginjuwm; @Reass|ttagmanseugelegrivitiose nedia with a

CP preparation conprising: a) a CP cell population

capabl e of pevatdion agmimsmisationorfeagfoptitior it fizth sfimoarEP cells in
t he survival and growh of non-CP cells; and/or b) a

CP cell cufli¥® capabl e of produci ng one or nore

factors that support t he survival and owt h of non- CP

cel s; andregenegtiqoidsndeed esllsof pariC ‘ferUérW UltEE; p)

contai ning one or nore factors that support the

survi val am@rmmtmlmﬂhﬁaﬂmndéor qaﬁei%@th@bsqad@msultmg from

poner t o of pReusp SR HROR Hise fadP Rrgh- Qe ion of non-CP
pr ot ect i onc@Bah Belturdamage to non-CP cell's |n cul ture

fromevents such as injury, disease, traung,

ser um depr paht&iént BY BIERint@Sh O ndi-OP BkIAhicARuf
apoptotic cell death of non-CP cells in cul ture:

regener at i aﬁlagéeﬂmgséh Selival & O?Q?l% &G ehBurkD

culture; inpeding or stopping ce ath and/or’ cell

death cascades; esy td g, rn%@%s@%rggtrflgl\r/ aﬁqf; n&§¥1§}§1‘ ! glagvth and/or

injury, disSease, trauma, serum non
cell's in cuairterance ofefinhativdesfenh-CH celllih cliker i on of
non-CP cells in culture; enhancenent of cell survival
of non-CP cells in culture; provision of factors
necessary for cell survival, growh and/or

This invention may also be said broadly to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively,
and any or all combinations of any two or more said parts, elements or features, and where
specific integers are mentioned herein which have known equivalents in the art to which
this invention relates, such known equivalents are deemed to be incorporated herein as if

individually set forth.

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

following gives examples only.
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mai nt enance of function of non-CP cells in culture.
This invention may al so be said broadly to consist in
wo b@opaa78s, el ements and features referred to PET/NZ2006/000075
indicated in the specification of the application,
individually or collectively, and any or all
EXoviel et ons of any two or nore said parts, elenents
or features, and where specific integers are nentioned
herei n whi ch have known equivalents in the art to
C t a
Usg%g ag%geﬂta[ﬂ@gﬁ tﬁ ggﬁ)glélﬁafl%avtﬁeaﬁl? gu%\f\@ul Oq'ul!l(}{l Laﬂlolcial cells in
cultwn@i vi dual |y set forth. The invention conS| sts in the
foregoi ng and al so envi sages constructi ons of which
the follow ng gives exanpl es only. EXAMPLE 1: Use of a
Freeranl’ &R&p ﬁﬁd[t&{] gf ishH RRAL 'Weger 9&%51‘@@@ vgtﬁf ipVadils q{r CP conditioned
non- neur ona s In culture Free and encapsul at ed
mepiagndsheviabidity, snateragiog end finctior df thietisletGRlls eters assayadRinder short
rers Lti otned nﬁ%i a a(g? the viability, maturation and
erif) AEL9ME{eBR CPiiEeCeNEHoR, | s were assayed under short

termand long termculture conditions. MATERI ALS AND
METHODS | sol ation and Purification of Islet Cells

M,%?E ﬂgslﬁﬁﬁtmﬁgpgere i sol ated by coll agenase
LI

erase) digestion of the m nced pancreas via the

di [ . h
Isog%ﬁo%e%tﬂdlﬁfnlqcaﬁ%s. &eﬁécor i et a (1990), wt

|ng aseptic techni que, the
Pogirerisist cille wiirs iseltkeibywedllagdriabe(ldbearade) Hidestiay off the minced pancreas

.trinmmed of excess f ves els a onnective tissue, )
viapthe PEFedig cg@@%l@éqm gt gl zﬁgﬂ kP S0 mogicRtions. Using

ase%ﬁé teblniihBUhe $1AHs hrldisRAted Rt @%é?%ect'o%gen‘ﬂﬂ trﬁﬁ}ﬁed of excess

I's were passed through a steril Into a
fat stesseld andozakectiveAisses; ondcedi apd stigested(a1 076 i) a Mmg‘ﬁfaiter bath for

for an di ested fissue, Futh details. gn .
10 gy 20avth eltvion fistiondhecalass Arrsab forel a sterile 280um
meﬁ ﬁ‘lttcg Qgt%rlfe harstal REondt BRARLA ((PREAN RN R a8Y ﬁﬁ&lgested tissue.
and al so in previous patents, such as
exarrpl e, WO 01/52871 and WO 02/ 32437. Islet Yi eI d and

Fu%e%%el[alﬂts Yon the collagenase digestion procedure are available in Diatranz’s Manual
of Standard Operating Procedures, SOP P101 and also in previous patents, such as for
example, 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
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
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
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The islet yield was determ ned via dithizone (DTZ)
staining of the cells. Dithizone is a zinc-chelating
wa@g@ntl127Bat sel ectively stains zinc in the islBCBENAL006/000075
Langher hans, producing a distinctive red appearance.
The viability of the islet cells was determ ned using
meatdhrani Itaanutsae?lbﬁglﬁrrdd ;ﬂnom'smﬁnuemihﬁﬁi ieﬂpos(e?@lﬂ Py lightsc enditheepresence
orange |Is uorescent .stain that readily
of PPt ioffifle e gel 5 HEHSHSS SSVSiF AemAge e &8 and
nucl eus. Bright green fluorescence in both the nucleus
and cytoplasm on exposure to ultraviolet (UV) Ii ght
T ERAEROTARS Ruldt: T8 Vi LINBEREP Ry ERORIE. T ough
Staain dlndoae stimatatian g SGS) veritssed @0 bsseghtheriadvifrb don@ionesfcile porcine

i n expased to | and the pr nce of i
islqgs 395. FPOTHE 6@%&%@% qonggRtiaEeas Pﬁ@ﬁ@gfee& § gppll) and high
cofRARL RN rofagl‘a@@éé g@'zi mithSVES Hﬁt ﬂiéﬁgﬂg‘ﬁﬂlea IO he insulin

In vitro InSulin ecretory paC|t tat | ucosg
stimtiation andesrw{sSBeh calwslatsieas the ratie @f ndulie neh:asadt from the islets (in

or.cine i Ietsb osi.ng themto
WU ERo @), feenihe P BSusRvE theeteions g MiMsPI 31 g S test. An
mstilng BriaRRG6MHaL 97 n§cc9fsu@féd°a9§a%ce%§%ilél 1ﬂm|tdrl& vRIbWScells.

t heophyl 't ne (10 nmo In stinmulation

i ndex was then cal cul ated as the ratio of insulin

rel eased fromthe islets (in mJ100 | EQ hour) for the
thbl;gmlgyversus | ow concentrati ons of gl ucose in the SGS

sull st i nul on | S consld red an
AflsE S5 b puls Ve gt Top Typapineclo CErOSO Pt BE PRI PlaiRomied with

san%%nbﬁﬁ of qlhk&nﬁﬁrl@OUUﬁﬁEdThé"cl@t @v'ﬁﬁ QB WastHh xR0 115 @9‘% formalin
porci ne plasma m xed w th sanme anmount of Thronb
anclem(oeﬁdﬂd)m phredtio|vex. whitih seetiidns wers préremed foresdandnrdm%matoxyhn
r mali nd enbedded in ections
ond P AR G SET PR TR efkath B el oo B et
(H&E), insulin and glucagon (IPX) inmunoperoxi dase
staining. Co-Culture Conditions Islet preparations

ColCauR: Goittitisndat ch (BRS0) were co-cultured with
preparations of CP cells or nedia fromCP cell

G AR o) S bt BRSE) B Sl b orcr
celtsadrimadyepfremvel eclbaparastaadolbiywsa 40nm mesh nmenbrane with
free islets in a basket insert and choroid

1. Porcine Free Islets in co-culture with Encapsulated CP (ratio 1:1). The two cell types
were separated by a 40um mesh membrane with free islets in a basket insert and choroid
plexus microcapsules free floating in the well below the insert. All experiments were
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 Schwarm.:cells around the islets .

3. Porcine Free Islets cultured with CP conditioned medium. The free islets were placed in
a 40pum 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).

14
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pl exus m crocapsules free floating in the well bel ow
the insert. Al experinents were carried out in

woeiophiizvat e. 2. Porcine Free Islets in AggregaPE@ENE&RI0K000075
Free CP (ratio 1:1). Islets and choroid plexus cells
aggregates were put together on day 3 after isolation.

4. Tecqnsufwse Pofcibd dslerygniiyedce ithaBrdeoCPesdothkisBesh\vamio 1:3). The

cells und the islets . Porc e ee Isle
en P i I HETER OB GH I g A0 Tt UineshefanF b Liec. cells were
aﬁmggtcp{h@cge\gelcg afe. 40mMm nesh basket insert, in 6 well

pl at es condi ti oned nedi a was t he super nat ant
2. tHinoensaBited Pordine duets wubupdpeith et BrsdigbnéPrmedid. The encapsulated

B G0y BB PRGBS e S s e

Weﬁflﬁﬁ@SU' ated islets were contali ned in a 40mm mesh
basket insert and the CP cells were attached to the 6
wel |l plate. 5. Encapsulated Porcine Islets cultured
with CP conditioned nedia. The encapsul ated islets

REM/ETSont ai ned in a 40mm nesh basket insert and the CP
cells were attached to the 6 well plate. RESULTS 1.

1. PanctnentéeEiges sttt @hirawib-Kiehpsai gedCPlreEngaps il Bt ed CP
cells (ratio 1:1) Porcine Islets co-cultured with

Pofsea [sddts @baditGRdceith S‘enéa}ﬁﬁllaﬂﬁdCH delle ramgine® 2poedad rteonded to
static glucagse stimulation for up to 2. 1 days

stafig glicpse Tisapeinnd SGR faaysie %@m%la@ulwys@nie @@W@é@de‘d? 8% at day
| ow. Hi stol ogy showed
21%§sg%¥dzog%,§F§%géfr}n§%§|leﬁ \J?glog\gl I's (I PX) at day 21.
Histalole sHovidalin@dindinii ghucaBens absifiecalls §fi0f) e dBa2hl d7 Free
Islets control 7.8 30.0 3.6 Free Islets co-cultured
Wablke 07 30.8 193.1 17.1 encapsulated CP ratio 1:1 d21
Free Islets control 23.3 121.1 24.7

Day Condition Basal Max response Basal

d7 Free Islets control 7.8 30.0 3.6

Free Islets co-cultured with
d7 encapsulated CP ratio 1:1 30.8 193.1 17.1

d21 Free Islets control 23.3 121.1 24.7

d21 Free Islets co-cultured with 61.3 308.6 41.9
encapsulated CP ratio 1:1

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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d21 Free Islets co-cultured with 61.3 308.6 41.9

encapsul ated CP ratio 1:1 2. Porcine Free Islets in
woo@eayases with Free CP cells (ratio 1:1) ThePCENEL®6/000075

rel eased good anmounts of insulin up to day 60. Insulin

producti on was i ncreased by a maxi mum of 83% on day 2

11-le£‘9 response at day 60 was simlar to day 7 as

hoWh in Table 2, bel ow. Table 2 Day Condition Basal

Day Fr&ondifiea s i n aggregat es wi t Bawl 28, gViaxrespopse 9 Basal
D21 Fiee skhedontlepnt rol 23.3 121.4g24. 7 Dhly Free 3.6

| slets, i regates Wt 46. 3. 388.5 44. 7 D60 Free
Qél et i:r%eglﬁfé? a%@“\%ﬁ@%i""étﬂi@t’et S lﬁ)egagFr ee 4dt%ts in 15.9
Dadgr eFateckslerd ddntrGP 31. 5 204. 3 28.1B.3. Fregllisl ets 24.7

| tun 1t Lt medi The i S

ﬂg?odugg% ];Mae?%g%gﬁ%gn éwcl)t?IWsul i nAJﬁ:B’h.t he 3ics)érggblsence of 7
DEP codiea isistrcapnirelii a. For exanpl elNoxiabdaiplets i nsul i n
| Eéemredygdzate oot od oyt be conimol, 15l els a5

nore insulin conpa}ed to the control cells as shown in
Table 3, below Table 3 Free Islets cultured with CP

3. Eadilbds enkalcaedinC NesndBynddasaliumesponse Basal d7
control 0.8 49.2 2.3 d7 CP nedia 12.2 213.0 5.8 d21

Thé t$ PlodfAdedAadd Ambuhld & isléfin GRHERHERN& T B ddhdltict®d Inedia. For

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 12.2 213.0 5.8
d21 control 44.2 317.1 10.6
d21 CP media 85.0 677.7 333
d60 control 135.3 79.2 5.9
d60 CP media 113.6 563.7 36.8

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 135.3 79.2 5.9 d60 CP nedia 113.6 563.7

36.8 4. Encapsul ated Porcine Islets cultured with Free
w@Roeal173cl usters (ratio 1:3) Conpared w th thBCT/NZ2006/000075

control, the response to SGS, after 2 1 days in

cul ture, was superior followi ng co-culture with CP

’E%!f,llﬁ clusters as shown below in Table 4. Table 4

6sul ated Porcine Islets cultured with CP cell

clusters (ratio 1:3) Day Basal Max response Basal D7

darhpsullatéd FordiheUsléts@uitiireCRvith CB teli slubterd (fafiod:8) 3 d21

control 11.9 94.7 4.6 d21 CP clusters 6.4 115.7 4.0

pdye histology of theagll sl allagedsponyeas Basal
inhvestigated after 60 days of culture. The co-cultured

D%fﬁb&"kolcel | s at day ®@® showedg o ormati on gfgnew clusters
of "insulin positive cells and nore mature Islets

dTOMRalegdsto the conggol Ishgies, (top row3 Figure 1),
as well as a greater nunber of glucagon positive
dZleddnsrol (1 ncl udi ng stirdngl y 9ggsi tive cel 14§ when
conpared to the control cells (bottomrow, Figure 1).
dZ. Ceglugiesul at ed Poreod ne |sl1é6§ cultured4dth CP nedia
The response of the Islets to SGS was 368% hi gher than
the control cells on day 7; 350% hi gher than the
cont r ol | s;at, d 21.. and at da 0 e._anou of
e fSlidhy bt bR vl i sl R R RO BRI o
shown in Table 5, below Table 5 Encapsul ated Porcine

Islets cultured with Choroid Pl exus nedia Da%;3 Basal . .
Thoveeccrlburpdhdet aslis at dayro@ shwesl fopmationy olyney glugtersopt ingiglin positive

celR 284 heRe thatird 1443 cgﬁﬁéﬂé&) ko th-cBn2ér IZlegs; @op row, Figure 1), as well as a

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

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 0 27.0 1.0
d7 CP media 5.0 126.4 3.5
d21 control 11.9 94.7 4.6
d21 CP media 65.1 426.4 16.5
d60 CP media 222.5 1167.4 80.8
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d21 CP nedia 65.1 426.4 16.5 d60 CP nedia 222.5 1167.4

80. BSUMVARY These data indicate that CP preparation
wepwancs34 he survival and function of insuli nppOUNZ2A06/000075

islet cells. EXAMPLE 2: CP preparation protects

neuronal cells from serum deprivation-induced cel
SUMEMIARYN cul ture Choroid plexus (CP) cells secrete a

cocktai,l .of neurotrophic factors. In the foll ow n ) .
Thesedrja dicats ibatt ¢ raepaiainna cBRb s steval @nd i iyhpitog gt insulin-
pﬂ%ﬁaﬁ%%&gcgﬁ&fetal_rat neuronal cells in culture, _

provrdi ng protection from neurotrophic deprivation in

vitro. MATERI ALS AND METHODS I n vitro biol ogica

tiVi In vitro biological activity of choroid

EX@ﬁ@iﬁég%bs determ ned by placing CP-conditioned nedia

onto primary day 15 enbryonic cortical neurons and

nmeasuring its effects on neuronal survival under serum
CPdpyepavationoprotentsinemoms] calsdromcienim deprivatidnfinduced cell death in
reparing and maintaining primary cortical neurona
YWi% ures were sinilar to those described previ ously

Chbfoik pRRuF(CPPREI@ate SBocktlil dfiaroGophicsttiass. b the following study,
"Astrocytes are nore_vul nerabl e than neurons_to

CPeeandifiogied cueztia pirseotethdbq meriveli ang fencipn GEHSHFtapeuronal cells in
cul 3% Boviltos BRI AReGroBOp o doDTBRTRFIEE o)

rats on enbryonic day 15 and i ncubated in HBSS chill ed
on ice. The cortical tissues were dissected free,
M‘%ﬂ@&ég&sigwgmlﬁsﬁseces and i ncubated with Ca2+-free
Hanks' solution containing trypsin (0.05 ng/m) and
In ¥ire higkogiead acvity) ny/nl) at 37C for 30 minutes,

followed by the addition of soybean trypsin inhibitor
In (var.01b1n’ga/gma¥ agtivdtyDMagwr¢id. plexng/ was) detammeingd by paciiess CPHonditioned

entrifuged for .yt es. ( r i.n I 'S,
meifiblocli By, S Yot e PRl vt RS e cffeos on
neldoNAl A el wikder TSeeurp elepeiativasconditions pEhe ethalgdesused for preparing

homogenqus cel |l suspensi on was nade by gent] e

and PYIRiaHERS PrIRATA gCAtie] r Beysonal seidiurgsy giegq) similar to those described
previously (Fukuda A, Deshpande SB, Shimano Y, Nishino H. “Astrocytes are more

cul

vulnerable than neurons to cellular Ca2+ overload induced by a mitochondrial toxin, 3-
nitropropionic acid.” Neuroscience. 87:497-507, 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,
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 cell suspension was made by gentle trituration using a fire-polished Pasteur
pipette. Cells were plated on 35 mm tissue culture dishes (5%10* cells/m]). The culture
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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pi pette. Cells were plated on 35 nmtissue culture
di shes (5x1 04 cells/m). The culture dishes were kept
w0 pooa/1imred di fi ed i ncubat or under 5% CO2 and 95PE€ENZ2@5/000075
37C for 4 days. On day 4, cells were re-plated in
24-wel | plates, and over the next two days, a subset
at -90°Ceirios tovasee Ol beckliviabititt wae anatyadcusivig Trypam ahgexclusion.
of concentrations of condi ti oned nmedia (0-309%.
Allshidiesvere icopdigisddaitarigats- pr epared as described in
Exanpl e 3 herein, and storedat -20 OC prior to use. On
day 6, cell viability was anal yzed using Trypan bl ue
excl usi on. AUstudi es were conducted in triplicate.
Nellearadeell fupsitionf unction Primary cultures of day 15
fetal rat brain were prepared according to the nethod
Pridegceultvest afhydS fatﬁﬁra}t) beede dfe'renplﬁﬁam& bécopdiag ésthe thethod described

't t h d d th bas
abigg it BTl BraRvEl WAL 2P FUITLeE: SHADHER ot adays with
Negr% 88 RS \}j'pg ent&f iv?ch o851 ARk aﬁaliwthtﬂéf%l %Hilhy E&Qim (10%).

s were di ed into three groups: control
Afigr establishmsat; the guiupddecadls tvemte disuideal; 1ntmihir® goupn cpntrol cells grown

unsup ment e a; ,and cells nmedj
in P ERER e e D Rreud Bt on SerhEi e RS i colfp erowm in
meﬂﬁ%b%l@nﬁh@@ HELCP-ABAUitibLedIaEdige TRE n@ﬁib@tr @Mehnﬁd‘ pro&&ses and the
neur | rocesses was then determ ned for each grou

degyee @@D'itgrOVﬁb off el meMrids BrogesspewRbHin determired fer pash. grgup of cells,
as Bﬁ%{b %5 I?e“%‘h{aw?lpﬁﬁf&% cal activity In vitro tests
e a

denons ecul es secreted fromthe
Rwéul ated choroid pl exus exerted potent
rophic effects. An overall ANOVA reveal ed
treagi@lglcajffects on neuronal cell viability (ANOVA, F

In yity)bi agtiyithpo1) . Pri mary cortical neurons
deprived of serumfor days exhibited significa

In g]éqq tegta ﬂemopgbaﬁcbghaﬁmo&cyleg@%re@g,ﬁﬁgpéae p@ca@qupfgd chor01d plexus
ex%gnﬁa&%rﬁ ui'cﬁr U@f‘fé&‘?sd %:{]Ei/é}&'ﬁ %%VAC?MM%HQ%%&F effects on

ol'Tect e rom pl g oroi d pl exus significant
neyrondl ellediabidisy GANCS\eA L deplrdOEt, ipor- 0. ﬂ@i@ik)e@rmmlrj/ cortlcal neurons

delgrf\faetgg 9)% 'ggllws&b%f ! ?Ct Waséggigf}%h gsb%e‘@%gtn trfzgm %ﬁ%p}érommately 90%)
coxﬁﬁéﬂe&' k& %Mé bhidkBied o %&rﬁ‘d: ﬁféQiat (F?é\ﬁg JyE At éhditi BdPhedia collected

oroid plexus (p's < 0. . At thesSe
frogo pige phoratdi plasys ﬁlemfmﬁaﬂly spmtwteélagmst B0 8dsiayadontinguced 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).

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
increased in number and in length under the influence of neurotrophic growth factor

present in serum.

19



10

15

20

25

30

not differ significantly from serum nmai ntained cells

(p's>0.05). Neuronal cell function Neurons cultured in
woewsolxasal nmedi um suppl emented with B27 nut ri BCT/SZ2006/000075

with fetal bovine serum (10% becone established and

put out neurite extensions which conprise the

princi ple and essential conponents of neurona

net wor ki ng. These neurite processes increased in i
Replagepent aﬁglei mediamgthrunsprlpmeped imgdia, eqcthatghe neurons were without

r i . i . .
o T HE, SR B . st o s i
nuniiidiafd (@@t bBheurhes. Sepylemsntiver & the thaippldniateaimppdia tbydi0% with
efarimSarLves ey o COPNLE rowh fagtir o} bl e o
restﬁefhglﬂh%@‘%@ﬁfé@ qluﬁ{be%ﬂf@weﬁ/y%féﬁ%ﬁhqqgﬁ% &) 3B e @HoeMehBions (CP-

um conditioned for 48h"Dy the sécretory activity _
CMbSufiiernent] Figuis ¥ teward ¢be lmuedeisnartdhlengthsseen awittoh 0% fetal bovine

neyri t e nunher CP: CM suppl enent, Figure 3) and
senﬁngqu@sggggﬁsigﬁgolecpw Suppl ement, Figure 4) toward

the nunbers and |l ength seen with 10% fetal bovine
EXaViPnE($Fi gures 3 and 4, Control). EXAWPLE 3: CP

preparation contains nultipotent neuronal cells

precursors Choroid plexus (CP) cell clusters prepared
CP prepaxsitiog coptainemyliipnient nppsenalisels RESCEIIPTE ont ai n

cells that have the characteristics of nul teivﬁ;)tent . _
Choreigt plealis (B geld slustersinTarrretl sScarding/iT HopIateeds described herein

ul t ure onat.al ,porci. ' exus
corfb SRR AL BB B e P e R
culture with 5% CO in air and RPM supplenented with

2% neonat al_porci ne_serum nicotinam de and cyproxin
MAEERIAESANE METHARS e 1. | mmunohi st ocheni stry Cel |

clusters (approximtely 2000-2500) were sedi nment ed,
Celreulture enoved down to a vol une of 100 microliters and

the suspension nmxed with 2% | ow nel ti ng agarose in
Nedimtel poBahearieniiuBatit dhosnil plaxun werligolnied as isceibsd hewein, and grown
in g’e?l_ :c)’gltu(%g %iﬁle§%CCO-ghl% Al yar% I@Mf\%&pplemented with 2% neonatal porcine

serum, nicotinamide and cyproxin as described in Example 1.

Immunohistochemistry

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 agarose block containing the cell clusters was fixed in
neutral buffered formalin. The block was processed 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.
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allowed to cool and the solidified agarose bl ock
containing the cell clusters was fixed in neutral
whedobarzes f ormal i n. The bl ock was processed usP@IYNZ2006/000075
standard procedures into paraffin wax and sections of
this block were cut (5 mcrons thick) on a mcrotone
RESUE TN aced on standard gl ass m croscope slides. The
sections were stained for neu-N using an anti-serum

wheRasdtéd artor-NakyNi Shlge 2RpdrSXMRN 31006 RENthe @klls, mostly at the
detection technique according to the anti-serum

periphpyl dfdhe slustess; miget foond tRESPRSTEVafps the eedrenpl arecarsoymgrker neu-

s i,n culture PRI OX] y. 20% of l1s, ‘g
N. S@%ﬁ )C}?tg_t mflwg{epg}a%ﬁg o g)?e S([‘ﬁ% ecoépﬁés‘ ecreic,l? ‘%N\/\lglr? édl Shargetpristics of
muBRoRAS hédrvgal fRécudtes, Y ren aliclp e e dve aad kedintaigltheiNphenotype
These data indicate that choroid plexus conprise cells
when eulturedeunden thecoaditions descgbedhfreinpot ent neur onal

precursors, and that such cells survive and naintain
their phenotype when cul tured under the conditions
SUNBMAR Y ©F EXAMPLESAVAANRY3 OF EXAMPLES 2 AND 3 These

data i.ndicate that CP preparatigqn enhance .the surviyal . .
Thadar NGRSt G Prareies BFBH B SROTYaar RatogaLgfferentistion
rs.
of @%Nr%{ &1 gg& %sgyk&due@ﬁﬁmpow hoBhal &S

obl ast Proliferation with Choroid
Pl exus (CP) Cells Conditioned G owh Media Serumfree

[tipned nmedia from 24 hour cultures of CP cells
Exégﬁgi‘j}ls‘gessed for the capability to enhance the

Pig‘l?ilﬁllﬂbﬁl§§tqiljoﬁferﬁfioﬁ wWatPCh e Pl ERPALIII AN MtibneldS: roR th

cells SFCM Q usters of choroid plexus cells were grown
Medip serum free conditioned nedia (SFCM for 24 hours.

The nedi a were harvested, filtered and frozen to -80C

till use. Pig skin fibroblasts Fibroblasts were
Serdar freedofiditiongd gedia flom @4 heurechlimrs @a€BagHs vame assessed for the

frozen and thawed as required. Pig skin fibroblasts
capapilisy edapcedhe pepl %ﬂ%‘i"ﬂlébfﬁ@ras%l | with FULL GROWIH

MATERIALS AND METHODS

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.

Pig skin 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 Essentmi_al Media (MEM, Gibco, USA) +10% fetal bovine

serum (FBS+ 0.08%Ciprofloxacin) in 1'ml cultures in triplicates in 24 well plates.
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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MEDI A conprising M nimum Essential Media (MEM G bco,
USA) +10% fetal bovine serum (FBS+ 0. 08%C prof | oxaci n)
WO r00&/1nd73cul tures in triplicates in 24 well plBCENZ2006/000075
skin fibroblasts were al so seeded at 20,000 cells per
wel | in SERUM FREE GROMH MEDI A ( MEMt
0. 08%Ci profl oxacin). Cells were seeded in 1n nedia in
p éﬁ@gﬁzlca es in 24 well plates and cell proliferation
r YR 2¥Er 24 hours incubation.Proliferation Assay

Thd Eb?olﬂé]ﬁjubﬁ ef ?itg' Rih ﬁEroBlagtssvlfdsrhsM A QB ?Stﬁes C\@H@o@ﬁﬁﬁ’g’ R&-8 (CCK-
usi ng Counting Kit-8 Doj i ndo

8) (Dfamén)(Japmhﬂe T@@ﬁ@(élaﬂbvvs aaw&ysngl Biongd@b}qtnamilm salt, WST-8 (2-
)]
RS RD S RB PR 5 G a2 tgtrzofip.
mohbbsiing rssﬂlt)), m%lrd:}i ﬁbﬂ@c?e@ |ai widter-4BDUKIS @&mam ai/é l)lpoﬂ/\ﬂﬁbf‘dductlon in the

produces a water-soluble for rraza %
presenrseed et alentroneaies, privdetboresePiES 18e%3lh|1ttﬂiil is #ddeddirectly to the

I
e MRS S Pk AL B
is tsoluble Or aikge f:@]ltllrazmﬂdlpnod]]lmet atdvaht iof ﬁmﬂnuizineprdaluced is directly
ti ssue c Lture ne |um The anmount of formazan produced
prqportignakiorths nyPBeSY tlﬁva}gaffeﬂtso the number of Iiving
cells. To cells seeded on 24 well plates, |OQul CCK

reagent was added to 1 m growth nedia. The pl ate was
Tomtisl Isextded oindl4 @4l ipdatess . 100QCICKalehgpnb veasvadded to 1 ml growth media.

f d t0.96 ywell pl nd Ont
b e WGk S P A e R A SR &5F SnrTEREd 10,56 el plate and
oph@ag%ﬂsu{e i@b@}ﬂvefeeﬂela@)i%éiﬁdtm& édhtiol t&uachMeeﬂléSGz@tﬁ rBdgRh€(without

reader at (3 . The cell nunbers were
celisauging an &dLize HAT 30686 plate l@ﬁ@m@ﬂ 4edrpd®RfadépAted from

CDs for a range of fibroblast cell nunbers determ ned
by haenocytonmeter and the CCK reagent. RESULTS 1. Pig
Ths kel nuivbesbivast @il dubatéd EomGReAT IidnDhed @incksSieestddRitn ODs for a

DIA Pig skin fibrobJasts cultured in CP

AN %gapa %gﬂﬁmaecib {a‘/ BRFreRmTREE dhe frRateagent.

in both fuI | growth nedia (Table 6) and serum free

grow h nedia (Table 7) conpared to fibroblasts grown
RESULTE® absence of CP conditioned nedia (control). Table

6 Cell nunber
1. 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
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 (control).
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Medi a Conditions Per Wll % FULL GROMH NMEDI A
(Control) 159x103 100 FULL GROWMH MEDI A + 5% CP cel |
WGEOM1183k| O3 115 FULL GROMH MEDI A + 10% CP crCT/NSEGH000075
178xI 8 112 FULL GROWH MEDI A + 15% CP cell SFCM
190x1 B 120 FULL GROWH MEDI A + 20% CP cell SFCM
Tabk3x 103 109 Table 7 Cell nunber Media Conditions Per

GROMH MEDI A + 5% CP cell SFCM 168x1°C"™M2€TFuLL GRONTH

MMERAnaitkA% CP cel | SFCM 164x108 196, Fidyl GROWH d¢EDI A
+ 15% CP cell SECM 176x1CR 122 FULL GROMH MEDIA + 20%

FUDH. GROWEBHANEDESXCantrall0 SUMMARY Thé®elMat a i ndi ddle

RO RO FR PR P v Ao R E LR bRl “cel s i

Flag, GRUWDHQ&EBIAEKMEP%MS@@& anmmﬁpsul at ed 1GB

FUpre arati on to enhance the rollferatlog of Hunan

ROMITHNERIA at 15 §PH?éU|S§ICM:eI 1180x140VEC) MATERPALS

B M B A E e PR A o 7y o

pigs as described herein. Following a 7-day incubation
gerl od in RWPI containing 2% neonatal porcine serum
Tahled7 ant i bi oti cs (RPM CP), acquired fromthe donor

encapsul at ed at a densi ty of 30K/ rrLeai gl Rate in

Maingmaﬂmqml y or ni t hi ne- aI gi nat e mPeﬂdesul es by%

- opt | rml
FULL GROWTH MEDIA + 5% CP cell SFCM  168x10° 114
FULL GROWTH MEDIA +10% CP cell SFCM  164x10° 116
FULL GROWTH MEDIA +15% CP cell SFCM  176x10° 122
FULL GROWTH MEDIA + 20% CP cell SFCM  158x10° 110
SUMMARY

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

proliferation of non-neuronal cells such as fibroblasts.
EXAMPLE 5

Use of an encapsulated CP preparation to enhance the proliferation of Human

Umbilical Vascular Endothelial Cells HUVEC)

MATERIALS AND METHODS

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

a density of 30K/mL alginate in alginate-polyornithine-alginate microcapsules by known -
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culture conditions for 3 days prior to co-culture wth
HUVEC. At this tinme, sanples were assessed for

waewea1d7en of vascul ar endot helial growt h factpCT/NZEGE)00075
by incubating 6000 encapsul ated cluster equivalents in
1 nm fresh RPM-CP for 24 hours and neasuring VEGF

mettiodk aEmmpshAﬁtecﬂ] dabtosA pheod ue€d) Uyasl%lbvmﬁstoeimubate under optimal

Co-cul ture eCP wi.t h HUWWEC HUVEC res were
culfe SEAEREAOT A S5t T tolcoxatfurecR LAV B S B fFusogpmples were
asse.%eai lrteReyetion drasRbul iEsidoMetianvAh TEctdr WE‘GF)(B%%@Jubatlng 6000
(B a fornmul ati on known to pronote growth of HUVEC.

encapwlatedjucw%sequamm irf domLafreshs RERMIeCSP dad 2f rleosins padiinagasuring

Ve A PR o b P KRR BT The o oups

were as follows: After 72 hours of co-culture, the eCP

and conditioned nedia were collected, separated, and
Corqydtuwe of eCRaeth BEHIVEBE for VEGE over the 72 hour time

course. HUVEC were counted by trypsinizing the cells

and neasuring DNA using the PicoQuant DNA assay kit
HUVEMchines weae ebablished finl24emelh gssme niultate plates do 159%e cartfliency in

I i
PEsE et Rl hedn wQs %n&%dVE&'ﬁ | larﬂferleé agd N Redi¥38Wor eCP was

|ncubatedvv|th in mnimal nmedium a distinct

addedctoghs avellln. Each spmpla ¢antzinédoa tathl HeNEG oleme obdemlvedlhe groups
as jgﬁn in figure 5, which shows the cell nunber and

WeIS 2P HREFE 1 evel s for each co-culture condition. The
VEGF- | evel s, shown on the right y-axis and

carresponding to the trianglemarkers were bel ow the
Sam'pﬂn't of det ecti on Nor al | groups exceptMefhe 1K and

| mll V4

groups—which, preasured,—respectivel SA6—5—1
ik ﬁ%5174 69 pg/ mi/[72 hours. The cell cd aﬁn 2§1+§%§\ﬂg8{n§1ete)

guveore 5 denonstratgs a clear effect -of Bei (Ditohdptete)
proliferation of HWNEC that did not suggest a

eCB&%éKdéﬁé[ﬁUEﬁfce at 3he | evel s assessed |iB#stlhi s

groups—and—tthe groy Htored—n
GCF%KLESW’F& mul at e%l specifically for H

eCPI(OIKYeHUIVRO (conpiete medium were stld@asgtically

equivalent and higher than the cell count in the

[ nc_orrpl ete medium The eCP groups, which | acked the
Af%%g P Ro@sHFRS! 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.
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
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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formul ated for HUVEC growth, elicited the sane | evel
of gromh as the conplete nedium SUMVARY These
w0 e®ehi1z3show t hat encapsul at ed choroi d pl exusPGENZEIN&000075
relatively high | evels of bioactive VEG-. In a
co-culture systemw th HUVEC, eCP was able to
masiteksyubeat ébetdve tisabimmnit eff detectfonHVED groaps kxcapt ithe d0IR| adeSK eCP

e Ay e Or At O e oy | FENER S PEREr F2 B
Thi s does not appear to be a dose dependent effect,

however, due to the short half-life of VEGF in medlu
The hell gankroshovaindiguons deémphrtrates p@lcta:r@fﬁsct e Pt anethe prohferatlon of

R B Y Bt hrindeled X 1l SRR Shporment.

AISECF gfRiph ?&ﬁ& QhS Fidil@tcuﬁﬂfbaﬁﬁﬁhé RedR bRkl sp@alﬁ@ﬁny for HUVEC
non- neur onal | s such as unbilical cord cell

prorbtf@@yssmmmw@s@e@s@garWﬂ@n%t%tlsalé@#bhgﬁwaﬁlénft Aad héghep than the cell
t g /

oo SHEUEL hpoBRTRRLGHRS, B RO, AT RE4 88 oo et

forerudanéd foir U YDECrgeuwm; elgiteidehd mteolBSelaiﬁ drayvthab thef @atpdets medium.
capabl e of enhancing the growmh and survival of non-CP
cells, including neuronal and non-neuronal cells, in

S ARV ture. In addition, the experinments denpbnstrate
that a CP preparation can protect neurons from serum
deprivation i nduced cell death. The CP preparations

are furt capabl e of s | ati and/ or
Thicrestli dhiay FlrreespEt coedt mShBlieaRls MR g evels of
bicAkEvEREERt Ak cbulteREykRin WEE YUIBECSYSL® Wad 66186 Kifglate the same
that underpins all brain activity. Al though the

levek ¢h SHSBECogtondh dp isenvapleieonediumeas thesmisgiaceasriainiggdbrain extract
C n
sofitsel TEGETeD 3P BRFPRE TR tibh ] THIEFBEnds orhBfi o be o dose
defpdndénti dffdct) ehBasvem cﬁmptpl tﬁmhbrt dntflifaus’ VEGEnnextdianelhe 72 hour
pat ent _agent. These expe rrent s denonstrate \ oy s
du@%l%af theicsperimentqand e oligage ?@L%Hﬁg\zl%:%%ﬁﬁéﬁombﬂﬂy
cafot WY AlEd Io @l ’ﬁ[}g f&h@&ﬁh&@a’c@ﬁhﬁeé’@f’ N@lbreBN$hctors that enhance the
non- neur onal s in vitro. | NDUSTRI'AL APPLI CATI ON
pro'ﬁfaamreeﬁnm-nwm&ﬂ celts sush pawmbidighlagorg celbsef ul i n
enhanci ng the growth and survival of non- CP cells in

Iong termor short termculture. Such non-CP cells may

rise cell
prsQTRGBR e8!S o

These experiments demonstrate that a CP preparation, comprising CP cells and/or CP
derived cells and/or CP conditioned media, produce significant quantities of neurotrophic
factors and growth factors capable of enhancing the growth and survival of non-CP cells,
including neuronal and non-neuronal cells, in cell culture. In addition, the experiments
demonstrate that a CP preparation can prbteét neurons from serum deprivation-induced cell
death. The CP preparations ;,re further capable of stimulating and/or maintaining the
neuronal neurite processes in neuronal cells that are essential for central nervous system
networking that underpins all brain activity. Although the response 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

extremely potent agent.. These experiments demonstrate that CP preparations as defined
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ti ssues which have been obtained froma donor and
which are maintained in short-termculture prior to
WO e@adpd7ant ation to a recipient. Alternativel yPCT/NE2006/000075
non-CP cells may conprise primary or secondary cel
cultures or cell lines including inmortalized cel
heteimars ablsr toj enhancer e srpier surgivahand finction iof newrbnalrad non-neuronal
cell r}t%ﬂ%on tolimt the scope of the invention to the
bovenent i oned exanpl es only. As woul d be appreciated
by a skilled person in the art, many variations are
ossi ble without departing fromthe scope of the
INE&W APRLICATIONhi s speci fication where reference
. L i.on h t er nal
T BB Ry AR i PaRPEDY, SBRF AL Ao eVl sFLAR of non-
CPgedilgrial Ibyg term bhehqatikgpes eultike. prSavh toAd R celNinay tcofr@fise cells or

. discyssipg the features of the invention. Unless
USUED A ‘ii’cg?‘ieyb@aﬁ nggt %@W danor, g pbirdeare gnajpigied in short-term
| +,d : S t : c a
O iR - A0 08 hop-CP colls may
comprfiser pricoinyror secorgagy ¢alir ¢ustdiestdr@all lmee inphiding mihortalized cell lines
f f.orrp art .of the common general know edge in the
S CRECERIPM 1S: 1. A use of a choroid plexus
(CP) preparation for enhancing the growh, survival
and/ or mai ntenance of function of non-CP cells in |ong
It ip aptibgrintehben tq Bmih thelseaneent thi érvention trethgrabpeenagritioned examples
0 [ ; el | l.ation capable of . . .
oS TR PRE bsbrReled D ¢ sRARY oSoorkth GFFoRRn{ ariations are possible
withoutwlepadting fidbng thewefpeodf theApeid&etlhisis. and/ or b) a CP
‘cell culture capable of producing one or nore factors
that support the survival and growth of non-CP cells;
In ﬁiﬁd%p%ifﬁaticﬁt) WwhORGLflA0e gag@é@h%{c{?qmp@elf £ e@i)fiCﬁtions, other external
contalning one or nore factors at “support e
dosmenisy at othedsagrapstol ifbrmativnCRicBldeneraly fok this pupsse of providing a

| ai .in claim.l, wherein the non- cel I, e X
corfe B i Belghn G uha o Biineet oo M PEHIERS Yrisdgthernise,
ref§oR &t skl SdterBhll AGH YRR &5l fiftlto MRUERRBLeL 84 b adhiiés®n that such

b- cells, fibroblasts, cells capable of producing or

doaynents; phjchaewises of informetion, gn eap atisdictibn,propiied ary or form part of

f R d ven WI.lIl ebrand factor, cardi ac
the ﬁ?%lt&rg({n e%e,neJCa(le Fﬁoswlgagc% in etile alte
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conducting system of the heart and cells involved in
the repair of nmalformations in the newborn or in the
we@orosacd/Bon of i nborn errors of netabolism 3. PET/NEZ006800075

claimed in claim?2, wherein the cells capabl e of

roducing factor VIl are selected fromthe group

SWCEQ Ik IShepat ocyt es, gal | bl adder epithelial

cells, gall bladder endot hel i al cells, bile duct
epithelial cells, bile duct endothelial cells, hepatic

1. endah hakiola elrbEl n}éﬁkﬁ&@@?)dp&pilrhﬁon Ao eAhENE rtM@'%lrowth survival
liver cells and unbilical cord endothelial cells A

an@r@éﬂ@@‘%l}ﬁﬁ?%ﬁﬁmﬁh@} o nAnCP el isilang teemcssishert é@i@aﬁﬂlt@e wherein

th Qgﬁf Actor VIl and Von Wllebrand factor are
géfgﬁ e group consisting of endothelia

cel laya (El?rbell oplllammr chpabkéaifhﬁd)dmﬁngC@id o ok faefoad that support the
endot hel i cel | I ainmed in claim?2,

wheSBVY ﬁ%deﬁmvﬁospm%ﬁ€<@ ﬁ@ﬂ an system of the
h | t
eany 20p &M &ﬂfu%j c dﬁé?ﬂ% Tog %f%%ﬁgh%%gﬁﬂngfo Q?G‘?{r' s tiha (Support the

si nus node cells an
A uservigl elhdagmﬂh Df]n«m-@E’me]Zs, anflerei n the cells are

i nvQ f he of .ma tions in the newborn

nd & WEchendisiopSs BB B b RO LG e i BpR B suppor
gr ORCARIRG Sl dnd Gref thasTindaase eRat hl es, organic

acidurias, inherited specific protein deficiencies,

enzynDpathles i ncluding urea cycle dlsorders

2. di sg Esasoéla Q{eg.nﬁlmél gﬁtf‘ \?kérg th%i 8§r llgna& neuronal or non-

et a ISM an I SOr PO ysacc arl

nemmnai-qeﬁi; ydetehfroindke grotip@byda pipadfeirimarp tadiehl 1fdinfon31 cls, islet B-
d inclaiml1, wherein the non-CP ce

se.as cl ai
celly, diteohlaTiseePli grapable ol Profiuring (9F i SSPTetLBg g i IHmCﬁltlﬁ gapable of
prddibRgardcke! RIANLng 8V01€ WaletfiahdC ldetS%dcdr Fgl 1?1(\{5'% e, c(jills of the

wheréin the non-CP cells are 1slet
COl}Iﬂqung spstempifathe diean ran riells anvobeidpinetht répir qﬁmalfm_’rmhe)ns in the

eat nent, of di abetes. 9. A use laimed in claiml1,
ney %rp&r ﬁ“f‘ﬁecoﬂsﬁlfaﬁ’fga‘i’?f% HPE Ogﬁ?%gl??i’émf rom a different
species to the cells of the CP preparation. 10. A use

as claimed in claim9, for enhancing the growth and
3. sur v el asgflaimsd ioplaim |2, shetein thawélls erpsbleud goduging factor VIII are

t I
sel V\Lﬁée]c?grf)nntfiﬁ gﬁﬂlgac E%Qt’n}ﬁlt#f hegat%g g&)?ae & ?ﬂlﬁgﬁ%{tcgm gall bladder
endothelial cells, bile duct epithelial cells, bile duct endothelial cells, hepatic endothelial

cells, sinusoid cells, non-parenchymal liver cells and umbilical cord endothelial cells.

4. A use as claimed in claim 2, wherein the cells capable of producing Factor VIII and
Von Willebrand factor are selected from the group consisting of -endothelial cells,

umbilical cord endothelial cells and hepatic endothelial cells.

5. 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 bundle of
His.

6. A use as claimed in claim 2, wherein the cells are involved in the repair of

malformations in the newborn and inborn errors of metabolism are selected from the group
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before being cultured wwth the CP preparation. 12. A
use as clainmed in claim11l wherein the non-CP cells
wae@ofitmere dried or frozen. 13. A use as cl ai PEINEZRD06/000075
claim1, wherein one or nore factors capabl e of
supporting the survival and gromh of non-CP cells are
CO@éﬁt@spéanﬂmﬂﬁdmthgqs oDigals f&1dipn gnlksriterb spesificoprhteirs deficiencies,
t f
Pl ARL AR NAPEHIELOER! LIl oIy B8k Sitom, disorders
of Spuppe)rmeiﬁhmiim sandedmwales opmpolysashsridapad | @ued-polysaccharide and
radi n %ogl C protein precipitates and protelns
gly&%% mgfa Bt exing toxic metal ions. 14. A use as
claimed in claim13, wherein the enzynes are sel ected
from proteases, alpha-1 antitrypsin, anylase, |ipases,
7. sucrasw, as|daitnad én claid lpmhtmeethe hbn-OF cedls aascudtuaédrfod aishort term
in the.protein capable of conpl exing
pn?'Qt%mﬂgﬁgMﬂWbWQ %F?u§§ﬁected fromtransferrin and
cerul oplasm n. 16. A use as clained in clain11 wherein
the CP cells of a) and/or b) include purified
8. popd} H$d enclefmedPincelping 7amdietsin @F@mCB aglle etd islet B-cells, cultured

i SRR A BT R I B Ut on

neur onal precursor ceIIs progenitor cells, and ceIIs

positive for a_neuronal precursor cell mar ker . A
9. usefadsed® slapad ithclaiy | nvageinfaepen-fPragls ﬁr@lﬂbmﬁd from a different

smﬁ&@%fﬂéQk%gga%%relﬁéﬁ%. eu-N. 18. A use as cl ai med

inclaim cells are obtained directly
froma) a suitable nmammal i an donor, b) a primary or

secqndar D cul ture, a CPcel] line in Iudjn
10, o A a6 sl ha p e enlanclrrlgaﬂ?ﬁ BHORG BRhSHIVDYAL ion-CP cells
thaPdl¥ t@be Bded 1ﬁ)xeﬁ6’t§ian§ﬁlantllgonA use as clainmed in claim

18, wherein the CP cells in culture have been

genetically nDdlfled 20. A use as clained in claim

8, CP bt al di
189, UG SLT058 10557 b8 RBLOLRSE: S BE] W s

befﬁﬂelheﬁlgcﬂllture‘élWBEt}ﬁaSClEb aRoh.n cI aim1, wherein the CP
and/ or non-CP cells include isolated cells or clusters

of ceIIs and are free or encapsulated. 22. A use as

12.¢l a nd ak @la%@(Lm % %h%hﬁn H{é%ogp ﬁ;}ﬁ B1NR0 % zecd'ﬂed%r frozen.
are ree to I'rect’ contac one anot
they are free but separated by a bloconpatlble
13. A use as claimed in claim 1, wherein one or more factors capable of supporting the
survival and growth of non-CP cells are selected from the group consisting of
neurotrophins, growth factors, vascular endothelial growth factor, trophic factors,
cytokines, mitogens, matrix cell support factors, enzymes, proteases capable of degrading

toxic protein precipitates and proteins capable of complexing toxic metal ions.

14. A use as claimed in claim 13, wherein the erizymes are selected from proteases,

alpha-1 antitrypsin, amylase, lipases, sucrase, lactase, and maltase.

15. A use as claimed in claim 13, wherein the protein capable of complexing toxic

metal ions are selected from transferrin and ceruloplasmin.
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separation nmeans which allows the diffusion of

secreted factors fromthe CP cells to the non-CP
w@eika12728. A use of a CP preparation for enhaPCi/Ng2@0ke00075

grow h, survival and/or mai ntenance of function of

non- neuronal_ cells in long termor short termculture,

lowher/e st asrdaigred ja clpimdn Wheieit the P calls of abmddet b) include a purified

: ' . ' n re factors .. .
pof B2 CF <EAP RRVE, Chr BRI e B o et Aiiping of et
or gkdliderivedoéiBy efijhetial @RIl ahtiltipotehticaraRPplRb&s6 cells, progenitor cells,

Er q@uci ng one or nore factors that support the
an¢ elisRPSIVE Aer Redenal BrecseL srelurekear cel |'s; and/or c)
CP conditioned nedia froma) or b) containing one or
nore factors that support the survival and growth of
17non-/eserasrddimed i slaizd 16 Avineetih dlat wdurerdh preciisgr ¢dilemarker is neu-N.
growt h, survival and/or mai ntenance of function of
non-CP cells in long termor short termcul ture,

18CONMN bsd APclhid@edShedaitd 1, WEHEIBLhOEPQMN: GRe 66hinsd WidkbiP from a) a
CP preparation conprising: a) a CP cell population
suitehisamamodliqer denasi by aondmery pprsecdndetyo€£® tulaitre,sGppoCP cell line

. rvival .an owt,h of non-CP cell.s; and/o a
inchifnEf M Bci BT BBl B8 Gomratie o Athh ) dhd ).
factors that support the survival and growth of non-CP
cells; and/aor c¢) CP conditioned nedia froma) or D) .
19.c ontabssi s lasmed o claism d 35 wlareinghe GRtcelyppmlturg have been genetically
modkfeyi val and growth of non-CP cells. 25. A nethod as
claimed in claim?24, wherein the non-CP cells are
non- neuronal cells. 26. A nmethod of protecting non-CP

cells in cul.ture fromserumdeprivation-jnduced cell.
20.GeathUSSGRSIATEAG FREN LBt CRgeNoHS eptamd directly from

a dbRbrahe P bl EI86d FEQkébritiRadIGE Pr eparation
conprising: a) a CP cell popul ati on capabl e of

produci ng one or nore factors that support the

i val d wt h .of -CP : d/ .CP .
21501 AU o s e RGP S b ot bet i dide isolated
cellshatlustepPer dellt BEd are free or encapsulated.

22. A use as claimed in claim 21, wherein the CP and non-CP cells are 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 to the

non-CP cells.

23. A use of a CP preparation for enhancing the growth, survival and/or maintenance
of function of non-neuronal cells in long term or short term culture, wherein the
preparation comprises:
a) a CP cell popu_lation capable of producing one or more factors that support the
survival and growth of non-neuronal cells; and/or
b) a CP cell culture capable of producing one or more factors that support the
survival and growth of non-neuronal cells; and/or
¢) CP conditioned media from a) or b) containing one or more factors that support

the survival and growth of non-neuronal cells.
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survival and growh of non-CP cells; and/or c) CP

conditioned nedia froma) or b) containing one or nore
WO awb012534 hat support the survival and growth BET/NZ2NO@BO0075

cells. 27. A method as clained in claim26, wherein

the non-CP cells are non-neuronal cells. 28. Non-CP

cells cultured using the CP preparation defined in

24 ¢l aigMrkthod of enhancing the growth, survival and/or maintenance of function of
non-CP cells in long term or short term culture, comprising the step of incubating non-CP
cells with a CP preparation comprising:
a) a CP cell population capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
b) a CP cell culture capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
¢) CP conditioned media from a) or b) containing one or more factors that support

the survival and growth of non-CP cells.
25. A method as claimed in claim 24, wherein the non-CP cells are non-neuronal cells.

26. A method of protecting non-CP cells in culture from serum deprivation-induced
cell death comprising the step of incubating non-CP cells in a serum free media with a CP
preparation comprising:
a) a CP cell population capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
b) a CP cell culture capable of producing one or more factors that support the
survival and growth of non-CP cells; and/or
¢) CP conditioned media from a) or b) containing one or more factors that support

the survival and growth of non-CP cells.
27. A method as claimed in claim 26, wherein the non-CP cells are non-neuronal cells.

28.  Non-CP cells cultured using the CP preparation defined in claim 1.
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