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WD 20091028870 PCT/ KR2008/ 005026 COWVPOSI TI ON FOR THE

DI AGNCSI S, PREVENTI ON OR TREATMENT OF DI SEASES RELATED
TO CELLS EXPRESSI NG | L-8 OR GRO ALPHA, COWVPRI SI NG
WOBIWKEZE$705 TECHNI CAL FI ELD The present i nvenPCHiER2008/005026
relates to a gene therapy conposition for transferring

a therapeutical gene, a narker gene, or a product

thereof to a cell that expresses - interleukin-8(IL-8)
orICOMBOSIFION iIFQR JTHE DIAGNOSIS PREVENTION OR TREATMENT OF

orSASEs L BRI PRG3R PR HBerusivo.

t he nesenchymal stem cel | HCB«NSHGEd from said
mesenchymal stemcells (UCB-MSCs), wherein the gene
t herapy conposition includes UCB-M5Cs. The present

invention al so rel at es TEgHNEAL gLy sease related to
a cell expressin IL-8 or GRO-a, or brain tunors in

. gendh& ﬁ@ﬁ&ﬁylw@g? 19y relatesctonp dsingi Gisrapyceapesitiars for transferring a

RNy e SRR g B i rpesss

mteplealmerﬁ(li.n@) lor aGRQ-amand, induesd itropidm adfn umbiiivas, covpd  blood-derived

B e L B3Rt 5 ol S ) cord oo
andw trse PheleRtRyrhanatein Sddile Sexgfandal NPbAOYaid R@@@éﬁénymanstem cells
und that bone marrow derived nesenc :

(UCX@M%C%NDWB& therane theranyfrompgsiion 'F@H%?%U\éﬁj“ﬂﬁcgﬁ ate
t Om%rbs'éﬁ}rln\?érki%ﬁ ai@@ht@%&ﬁ@étf@&%e&%é;réﬁt%%% 4N expressing

sites of specific tunors nmay prove a use
IL-8& 961 GRR-gene hrair fpnorsrén genantilesapyBMsiRCshe scompositior mcludes
uc !% gmfor tunors can be used as vehicles for
ranstferring a therapeutic suicide gene to tunor
si fles ;[)reeentﬁmemtloh b.lsoelblaiés to at armﬁﬁlladh o it for dlagnosmg brain

1737-1745. (2 Kahl er, ., | rRes 8

UMPEH oY e"ffﬂbs%r%' RS ealies b ﬁme efofiontagig brain. tumor
treatmém%fbgfessﬁﬁcbﬁﬁgmm ating MsCs trafficking to

tunor are unclear. Grow ng evidence over several years

i ndi cates that induction of BM M5Cs 30 migration

seens to be stinulat eﬁ RUEIND ubl e factors.
Recently, nonocyte ermattract ant protein-1 (MCP-1)
settn%kwvm thahstena gells migrater togsald sitdsasf padkologhoviRedantly, it was

o PR B APRSRSA Gy T v o

tumelisemakinigeatel to@adPtuteClsies anSushBIVRMISTS thabeatthiyrate to sites of
rati on of neural

\ -10 can i nduce the
SPE&“%@W% MERIOVE 1§ o & tf%ulég%@ gancihetaRy.t HeonwRxgamrle, BM-MSCs

having a tropism for tumors can be used as vehicles for transferring a therapeutic suicide

gene to tumor sites [see Ponte A.L. et al., Stem Cells, 25, 1737-1745 (2005); Kahler C.M.

et al., Respir Res 8, 50 (2007)). Despite this interesting phenomenon, the molecular

mechanisms regulating MSCs trafficking to tumor are unclear.
Growing evidence over several years indicates that induction of BM-MSCs

~ migration seems to be stimulated by several soluble factors. Recently, monocyte

chemoattractant protein¥1 (MCP-1) secreted from breast cancer cells has been shown to
stimulate BM-MSCs migration [see Dwyer R.M. et al. Clin Cancer Res 13, 5020-5027

. {(2007)]. Furthermore, chemokine ligand2 (CCL2) and chemokine ligand10 (CCL-10)

can induce the migration of neural progenitor cells to sites damaged within the middle
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1 WD 2009/ 028870 PCT/ KR2008/ 005026 cerebral artery

occl usi on (MCAo) stroke nodel [see J Neurosci Res 85,

2120-2125 (2007)]. An insulin-like gromh factor-1

woGheedl)2ssrar kedl y i ncreased the rat BM MSCs  nPQT/&IRO00$/005026

response [see Li Y. et al. Biochem Bi ophys Res Conmun

356, 780-784 (2007)]. Therefore, identifing the _
cereblallartenf acdiugien (MEAohstrela moilgifate d Weevest KResBOV/BIR0-2125

<2402 > ARGl YRR G kel or b ih sat Biy-miscs
igthtdvipfespanse fsaer ki et ak Bisthom Bfopﬁy?g@\fhs?%ngmun 356, 780 784

For _ ex
@ kﬂ trb%ﬁ*égr ?s'*’ﬁ%‘ﬂ"’&fﬁ'@&?ﬁa@? %ﬂoﬁ g‘atg"gﬁ@f'ﬁtgr%ﬁ'wo’b?"e”ts of MSCs is
mﬁﬂr&‘a‘i’l@fdf%%!@fs?aﬁd?n?ﬂoﬁv%%@Hlﬁﬁtétéu?argfturﬁﬁr%ﬁﬂa%a ed tissues.

nmyocardi al 1 nfarction nodel “aninmal [see S .
al . Gempoiptreduesd toBMIMGEs cie omersedrressadommie @ slw bioactivity.

F_or3 MQ BviAsEEs (idn a ﬁwgﬁqﬁ%rw geer{é% ﬁﬁﬁidgﬁe@%{u;ng\llaée

surprisingly treat myoca ion an
geifaratidn oftsoad vhespld in[areiafavction] sie of.zat aaite meia&iial lifarction model

anifi BB i B8s0eieed BlaRp SRl Ree At G UL ifion 367(2007)
7792841 BM- mﬁﬁféﬁﬁbéﬁn@ﬁkt %bﬁs:ﬁ%@lrda?ﬂﬂ@:hrd id@lM¥arction and

BM MSCs overexpreSS| ng endot hel i a tric

impsgYR fupstonsefdirartsen Nicplamblet s MO&IW’aJeTﬁ?fﬁ%1ﬂf5) 840-850,

2003?,?& % é’éénefhﬁ'top@%ﬁ rEM\{ gsm& \)aruf‘ﬁbé’ﬁgt_oléé %ﬁ??@f%\}%%ﬁ&tlons of heart

[see SdermtGellsi2hd 2&&3-@1 2h nd BMMEGs geerespeeseing endothelial nitric

xR EEr i e B RoRE PobEronsid SRk B} Bl npner

hypeytehsion fsex SatHika epail, e(t:ﬂ:d:latmhelm[mpmeb] Icm1t~daB5perT\rmse results

indig RELMSCRER hidh ahedite dnsEidicd 2hn B2ysga /a2 1ol Ldeng therapy.

di \I\J‘Ié’éﬂﬂvmdmtgéﬁérrél B6IR Jth@Béntral%WWy&éFﬁar@ﬁell regulated,
cat egori zed as beni gn tunors or malignant tunors. The

wheJeift a|cen3al\nﬁm0@§tséeﬁ1 wggsmmf@qtyalrmm gspinakeords However
whdi'@fs l%t%%i’iﬁﬁ cﬁ[@pﬁ%g{:@gaé'&% Qﬁdl\nfig& %ﬂﬁ%l&nors are formed.

gener ate In gll S are nomn
Turears @antts cfaﬁegcﬁlmdca‘s quugm’mn}orb namhguamtrtamrm alheocart sl

nerysfls sy3ief b8 molint, 8%, o5 kPPl anslp et by Peurons.

Tumwﬂ@eﬁermﬂlmlmﬁallélﬂﬂ@kﬁowﬂ' B rgfioa. ZEllahﬁOa@o&ﬁtsdhdaﬂ% of

PIingAry SRait LS STELARPOUNISIOE 1% RIAPTa5Y SPIRAL BB UMGS. g In addition,

bra&@ﬁho?ﬁﬁﬁﬂﬂe%ﬂﬁalQumbfsablbobmﬁel'fﬁr%fré %ﬁd@léﬁd‘tuhmr SThere is
are difficult due to the sites of the tundurs. Brain

alsaq ﬁae@d%ﬁhrmtwgaﬁwéedpymﬁwu temorssdevpiopedin other sites of the

ood TR BEC Ay G SN € e SRS G, bR

ocdi mahn@duramlrtemdwaneacﬂliﬂ,cuﬁ dBe tdn l@"sltesmfélm tum:nure Brain tumors
can B B RPRiFR Rur o ot ohemalerary” s G Bhko supagnucwhen tumor
site® BREECIAPIBRING rerMBRRN) thinpligsivhs e Tkdly thascRe e nFars@énidtherapy, a
high-cc?n%tentratlon anticancer drug needs to be injected due to a brain-blood barrier, and
thus, it seriously damages other organs. Recently, gene therapy has been used to treat
brain tumors. In gene therapy, a gene is introduced for suppressing growth of cancer
cells by using a virus vector. Since the virus vector does not have a selective migration

capability toward a target cancer site, the virus vector is surface-modified to obtain such
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brain tunors. In gene therapy, a gene is introduced
for suppressing gromh of cancer «cells by using a
~virus vector. Since the virus vector does not have a
VO W0¥02680ni gration capability toward a tar g@CTERILUW005026
site, the virus vector is surface-nodified to obtain
such 2 WO 2009/028870 PCT/ KR2008/ 005026 capability.
capghifyer , Hewevey, there ig @ #imit to migiade atseffigient masingaf virus vectors to

%gp te us vectors to the target cancer site.
th arcﬂg?eéési%’lts on a homng effect, which is a

pheReaeamh résultstoncd hsmmg efigdt swhich gy apbehomanan i which stem cells

I d ti
il ¢ Fiarasts. Hok Brotarrosq MdaRig Bt HRaheslspan be
uséfubdelivermedia fopHeNtig b 2RTiAGrs. WBHbﬁévéraFﬂébﬁaﬁFsﬁfQ regulating stem
ceII trafflcklgn%toturmrs are unclear. It is known :

cellstiatficking la tuassPee Hnalepy dt i kpewpithahneusal stiemnyagds bave a tropism
for*&rt?bé‘ of B wrddiihak 5, rﬁ%ﬂgﬁgiﬁ‘lﬁ&o%rrg# HBRedRHGL tﬂ@ory1 tesearch mto

heory, research intod transferrl ng g
a nneihad bf tiamsfewimgrgesies do bybraini tagon site by ushgmemallstemlmﬂs that

B e S 8 PSS ) oy honn,
2003 iKimG2it etal., Re¥in Gﬁl(?d@')R&SSf)ﬂ@Sﬁ%GO 5566520064 pYés e@él found that
nd t hat ralnt be treated with neura
orlPheh e e e S Bl S S o bty gene,
an ap@;ﬂm ﬁroﬁfdmﬁgtglehﬁ l?ﬁ?-dnfg éﬁrﬂeﬁrﬂg@brﬁm&e (ah'd?ﬁ:olytsc virus, etc.

an oncol %t;l CcC virus, etc
qu%?kaiflﬁeeﬁlfteﬁatha raimtumears can barefigstivaly t,reatealebwmjectmg a cytosine

de%néﬁ%%@ geﬁé(@bﬁ‘ﬂaﬁﬁﬁvdeﬁ’%té'r Wc{ @a?é' gm %Q@lﬁg{i t eytosine deaminase gene

nt ai ni brarn
changeeérﬂt@rmwmmmeﬁeF Geindo Miuohangeﬂs(SEF ), wheoein theBW hean anticancer

el 3L 8 ripdy8 ST dbe bRalnhe B0 Bibind 2uéF racre
177?82% agﬂfﬁ P]ﬁht@s:r{altm:mraﬂalGﬁretrpt;rtt“étfl3hathgréﬁrﬂh‘3a>f braihﬁfﬁﬁwbolrg Qs
e am et a reporte 0 raln
q?ﬂ‘ﬁ??"sbvac Qe s "b?elsntfee‘*l&?(i’hﬁ \%?rmg igtesieukiar1%or a tumor
nec?déi@ia%fbrfréfatéiﬁéwtﬂbé@gndmr?g’ Kt (CahéePRe 86 US%?—5663 2002;

necrosis factor-rel at ed apopt oSl s-i nduci ng
Canoesfres62rE37 &7 1746230256 6 Bloweuer? usipg l@miatemmn chilnlcaI

oo e d Bt MG e B ACHE LSBT, ane

;mmumoiugmaheegealomctmdéiyl &Hogemcﬁmheﬂanmttdn | Atordingdy, tedre is a
ook 5B 54858 s B ARl SR RBAEL B ipnancan be ey

obt#ite@dn cel | s that do not cause these probl ems and can be

easi | obtai ned. 25 Akira et al. disclosed that
EvPisst Ak dbolpsed 6|Eﬁ'tSBMfM$C§ have arttarisn Terkraindunmess (see Cancer

Res%‘(sﬁ%@? 3333050@%168&% RDs ol YRR @Shérﬁée”\r\fﬂe%m
BM-M&@ﬁ 5gbluECtactath§:gugnmmiognus tramsplantatiorg anhmmomgmai) rejection does

not 8845, R%Sﬁogrg%v#ﬂﬁg%?cg R@&a?&ésmﬂgaestfuay, Rurkiah BM:Rscs were

use.

- Injected into nude mice having skulls transplanted with human glioma cell lines through a

carotid artery. As a result, the human BM-MSCs were found only in glioma and not in a

- normal part of the brain adjacent to glioma. In addition, even when human BM-MSCs

were transplanted into a skull, human BM-MSCs migrated toward glioma. When
human BM-MSCs were infected with an adencvirus vector containing cDNA of an

tFN-beta gene and then the resultant vector was injected into a glioma-transplanted skull
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injected into nude m ce having skulls transpl anted
with human glioma cell lines through a 30 carotid
artery. As a result, the hunan BM MSCs were found only
wo pbyezssreand not in a normal part of the bra&cwkr2008/005026
adjacent to glioma. In addition, even when hunman
BMMSCs were transplanted into a skull, human BM MSCs
of ainydatmotigectheoulihcd canotid avien thehlifetime Biftidtisdevaiotise was increased.

Wéﬂ%?kﬁﬁ%ﬁ {8gBReS BaATEHon e RS e, BTG MSCs

expu@sem té\ilﬁe de8hirtiFe-dohans H MR &bes kolbver, ¥fRce BM- MSCs are
2009/ O PCTI KR2008/ 005026 of a nude nmouse throu

tal@ﬂdbf%@h@ plpeadify of qaneplex peacessesy subjetsifrare wiiehs @ -MSCs are
taﬁeﬂcsrtﬁf@?ﬁ'gm m%ygggépfé&'l s%%ﬁoﬁéa?n& g@ﬂg@ OF tifnle 02A§:8t5rdmgly,

ati'ng cancer 'S n Xpressi ng
the:gusoalneed iz find oHees typesaf stem cellss case, however, since

E%gﬁ&%@ n%g%frgﬁ]gﬁﬁﬁlgpﬁgmﬁgﬁoq#@ ’Wg&gcg}%@y%%gﬁn be

- easilyfthken fromnmpiticallcortdwhicll Sire alscaidedds dbverp p'rtﬂi&ses Also, the

C%? f ?adqéggéstglf? lsggpéglrﬁsé%usgeg gﬂptﬂﬂg ge;d%éa%h A éonors OIEven when
MSCEiakbs %np&hgr Rliwad- u(dé@li U aRYuSE Y Peﬁectgm does not
easi |y taken fromunbilical cords whi'c are I sca

ocGUy after tre@taq}arpiams sherordingly, highdmmugslogiaal sigbilitcansbe pbtained.
Th%féf%' i 's%%m%en i t@%%&sﬁﬁethérfér %lr%@%ﬁgé& 54 B%rain tumor can be

tredtechivased dndepidoBBohUEBUMEE . | Mowest guch attemipécior identifying

avaBBiol ShiaEnages Brve ol iesn3tads, bingirateienced ched in the
pre$Bat icelieation aureanmwrata@ By retence ih Rkt edtity Whalsb el me
di sease_such as a brain tumor can be treated based

infarmagips disclasediithagiesentsnegiication isisad vshploshalp pnderstanding of
the'H%%Rét‘oﬁJYlH 9t A]eaﬂr%béﬁtqh*éﬁtwe%négﬁ d\@%ﬁaﬁhﬁzﬁe Qbr A

been” nade. he refterences cit resent

specification are incorporated by reference in their
entity. A sd)EBAILEWBESGRIBTIRN QM THESINVGENTIONM t he

resent ecificatio hel

5nd:r st aﬁgl nlg Iof It h@%@i’ﬂ@?ﬁuﬁﬁbﬁlﬁﬂe pfesent

i ane!ngehge&\e;'dr&e;m?y ramuga:mvetopbg (I)JB_?_S epeiﬁfga\ T@Eﬂ'&h thtacteristics of

ﬁ%rwﬁR e ?ﬂ@r<§&f5§)e@éfrﬁ'fc=@' t'?fé%‘?‘&l&églg%ﬂfés,af§d%‘?$4°@d to MSCs
and¥heh e RIBURBRIMASTS drs higatdd to QBESQ@!@%&EMI@S& s treated.

in which therapeutical genes are iIntroduce
To é@@!op aenp theeapyt wsing trepistmeiMECSsa aralectla mecharnism aegulatmg the
e

m|ggéetﬁagnatff%§¢:§ foviid tBH%r@§ﬁ&ﬁ§ 8? ﬁg@seﬁgig%faesgﬁ?cg ; 54 iBver, the

her a using tropismo

_ molaeulbam&chame:mhast ncrtget heemaeimrgmaﬁ i oAccordivigls tme)pmsdnt inventive

corb Ty P AT o BRI Bl s e
cell AndQsds Mg holdddRarhasHRifisnh MVgetid therapy.

Although research into whether brain tumors can be treated with neural stem celis

-or bone marrow-derived mesenchymal stem cells (BM-MSCs) are being conducted,

collecting neural stem cells and BM-MSCs may lead to ethical probiems, immunological
rejection, and mental and physical stress of a subject from which BM-MSCs are taken.

Accordingly, the present inventive concept also provides a stem cell that can be taken

without these problems described above and have better tropism for brain tumors.
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concept is to find out the nol ecul ar nmechani sm of

UCB- MSCs migrating toward a tunor cell and uses the

nol ecul ar mechani smin gene therapy. Although research
wWoto09d2e87her brain tunors can be treated w t hPOBwR2008/005026
stemcells 30 or bone marrow derived nesenchymal stem
cells (BM MSCs) are being conducted, collecting

neural stemcells and BMMSCs nmay. | ead to et hical

- probl ens, inmunol ogi ' [ nd mental and
physi cal stress of aﬁ%ﬁ@@?ﬁﬁéﬂ‘%?’@ﬂ BM MSCs are
t ak€he inveates of gl preséitenrdis have RBAMidEE ré‘é%@tﬁpin order to solve
al so provides a stemcell that can be taken w thout

thesg peeblamsprrdroungdbat mesenghynal sein Aellrdselataddrom usphiligal cord
bIoBQ ranEYcﬁ"tlﬁb H@%Bﬁéh&\l T[\r%'ﬁg%g% 9%;?&2’70%93% KR8 ém| stem cells

present
(UQﬁ\%ﬁGﬁbhﬁmﬁopﬁmbmin tusengealls and tbaﬂéCBtMSQsl haye a stronger

iSO 50 iy B P P oS SRBI i SR 5k s e

mesels@ymgt stem selsnexpended dopa sdﬂdnésmymaﬁsmwlsf(ﬂmMSCs)

The LVPLlad Sy, BFPVdeH A eLaipAHeaLARRT PRI TRAGH & preyh mor using

uceamabisl ity than nesenchymal stem ceI I s isolat ed from
bone marrow and/or the mnesenchymal stem cell

p%!ﬁfa.etaeﬂnwcgap&thﬁe@r@ﬁ@Wymnt@néﬁuwhestrqm ELIB-MSCs is
affe by HesHRfih-8 B s g'%%’hégtg %é{bu & SRR fll&ﬁll'lq_ the inventors of the

appl ication for ‘tréating brain tunor usi

- preSiR-ivBDiion Areide amethod @nﬁdeh\fermg a ﬁherameaﬂeaitgane\mra product

theiedf ' et §Ro B 158 Orkad dnt BT B Bhismaf HpB-wscs,
and_mmdrmnbaraapﬁbaﬁdrethemtﬁsent i nvention provide a

nmet hod of delivering a therapeutical gene or a product
thereof to a cell that expresses IL-8 or GRO-a and

i nduces the tropi SROVANERGERS EFFEQIE @
therapeutl cal bgqol i cation thereof ADVANTACEQUS

- EFtirehificalingerdi biglodc detivesi d@@ﬁ&i@hymu stersenellsy (HCBsMSEs) in the
t t
conflien (HCBARES) 08 HBSoniHUBARY AL 525 GRLAS RobrL I cos ha

-exptdsstiL-20r 8RY-a smdl thus irdduceRbe dropisth ohUCB-M8G=ot bain tumor cells.

The dorh CePobitly S Ko BBV R OafET g prlef oty St ool and thus,

therabb@ticaﬂs genes e laspddct ihefeof daRCh@ PRIE | STRICHIESY @fElidéred than when
uct .thereof can be nore effectively delivered than
oth Ts@ahggliﬁ aenugeds+ Apcerdingly. ;4 phareageutical composition or

a krﬁfcﬁ]%ri&@UEB lﬁS@%aédEBFtﬁHg? gﬂ% ﬁ%@ﬁ%@nﬂﬁn @5n bd Ul H fo diagnose,

npri sing acco ng 't resent 1 nven
pre\@@h @ﬂ.d ¢f§ébl dissageageletes tselly em@les$lngndtetrleubln(lL)-8 or GRO-u or

[ es related to cells expressing interleukin(lL)-8
b

“a or

MODE OF INVENTIONS
The inventors of the present invention have studied stem cells having an effective
tropism for tumors, and surprisingly found that umbilical cord blood-derived
mesenchymal stem cells (UCB-MSCs) have a strong tropism for brain tumors,
specifically a stronger tropism for brain tumors than bone marrow-derived mesenchymal
stem cells (BM-MSCs), which has never been known before. Also, the inventors found

that interleukin (IL)-8 or GRO-a relates to the tropism of UCB-MSCs.
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brain tunors. MODE OF | NVENTI ONS The inventors of the
present invention have studied stemcells having an
effective 30 tropismfor tunors, and surprisingly
fwouzndosodssdo unbi lical cord bl ood-derived nesemrcrRebs/005026
stemcells (UCB-MSCs) have a strong tropismfor brain
tunors, specifically a stronger tropismfor brain

t unolffe ihbmﬂotxnwcmme@wammsmmmmﬁmmlve tatr@frbell lines to

idém%@“&%ﬁ%%&%ﬁéﬁg'ﬂr%gm% o Dkehsksan iq%vmn? Felgted tg those tumor

r S
cegﬁgg)s/gozgg% 5 %%%8%8%’862%%8 F%‘ﬁ? grﬁg%éﬁ brain tumor cell lines,

sueB as/-8aMG, LISBB NSRS, £ d)254 meégdmraam testalwapcercesll line such as
LG e SAOSaG] 8N BAR E810: 2o
cahcersell Bpecich as HATKO llU@BuMSCBnmndll bmeseet axABdO faraha liver cancer
ool 148 Sugl] 84 B BIBRFS Herr shightpise i A el <oBmibar o Measure mobily
of UICHMSBCSH L Isly ﬂeEéulthwﬁ?g f%dwmahuc%ﬂ_mm\@sa gftropism for
as '@ gastrjc cancer c

U-B7 HES i 14k pon U281 Gel iich Acrpindumor e (s88HIGSs 3 and 4).

U@@%C@Eﬁo%éd' !srﬁ Wéoncﬁﬁdried' mﬁ&astHéttHléﬁoP ingu'ag'ﬁsa'r MG cells

wer e co-cul ure transwe {0 neasur

andrwas ¢ht9lﬂedﬂ>Yl9©BUWMSU'8W(ia(&e@sﬁlﬁt 4).it was found t hat

oA 56 51§ P O 8t TS b e it

of BMSCE thatlisurrently USR] h@%o&k&oeﬂmintdeual SA}; taesatt, it was found

e R S Pl S o8 i 19 b Ko b ks (.

5).Al Alge, thB@hbmeBiciBindbx of UTRIMSEY mars lﬁabbt dvitrm Eesikct to the brain
UCB- MBCs was conpared with that hat is
tureeyr sedline arngengavarious @awcréelldmegt(%iﬁ & | §ucmg5ngre§m@motactuc index

e g 0 55 g 86 B LCPUE, i it
to thedact thaldUCBMECacande stdained masceastycandvhave arage mmunological
e A AT LRSS S by R cium o gene
thecamnafteabrairctumtdecausd b therapestical getdeapbaieffidiantlrtransferred to

ddi ti | t f UCB- M5Cs
thedﬁﬂp?|°Eﬁe'gpg°?'?ﬁép$%gf’sf)ﬂ§'l% A eH%'@é can be oblt g.l ned

MO Ehe2REpibin GFUCBMSCEW el trAReWI @B hAbkr nidya dérivéd by cytokines
than BM M5Cs, proving that UCB-MsCs are a very
that are dativedrie bewsecrated fethe cooculties efivootells. biThus, tworsils were

co- Q@Iﬁﬁfé i Qtl‘gh?ﬁé@@ﬁéhﬁ@ to Eﬁarﬁad‘mgﬁbor bhé 'tlgéghltr, Ltﬁeowedggn was

trans erre e or nei n
analyredusinghthewsybokineragray.r ofss a resilt, iﬂ@&sl\iﬁ@stlfad thekehigh levels of

be d b Kk
or 06 U5 o8 R 0Bl St Sk i W A PG mcs anc
UST MG had bewea cotomituc (see WGET). Accordingly, it is highly likely that these -

cytokines may derive a tropism of the UCB-MSCs..
The inventors of the present invention cultured UCB-MSCs alone, cultured U-87

‘MG alone, and co-cuitured UCB-MSCs and U-87 MG, and then analyzed IL-8 mRNA

levels of these cells using RT-PCR. As a resulf, UCB-MSCs did not express IL-8 in

-either the presence or absence of U-87 MG cells. However, U-87 MG expressed [L-8

constitutively in both the presence and absence of UCB-MSCs (see FiG. 8). Treatment

of UCB-MSCs with IL-8 significantly enhanced its migration when compared to untreated
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co-cultured in a transwel|l chanber to prepare a nedi um
and then, the nediumwas 25 anal yzed using the
cytokine array. As a result, it was identified that
wiogeodresszhs of cytoki nes, such as IL-8 or GRECWKR2EISD05026
secreted in a nmediumin which UCB-MSCs and U87 MG had
been co-cultured (see FIG 7). Accordingly, it is

celha GeeyA) Df(ElCi/ Qhatiowsese whentWEBASCewerel pre—mubated with

Th ento e ent
anficAReRT sRtodEs Paral aiaald Syl EReR B ALl fedpbiosna
reddmishantdl -8awnsls applid touyes- MSBS NB@madritdd i ?Mﬁnn aﬂdca MSCs

t hen ang zed 1L-8 mMRNA |evels of these ce
welg T4HuRE0 it 3 doseSispeaeRnaRIEY b AN KGR draasment () BRFIG. 9)

8
AR RRIRG AR O ied By edt. SSHtRIGE R reatment o
enlmqt?.dt%Bﬂd%@e nuigrating veteneraapared WOBthadsd w&msccs ((C) of FIG. 9).

f
in et ST ) sihBeerotbdchsira fo R0 PR i gres
tre2ted@iEPO1 RON/JKRIO0S). 00h@Ldata dmditates et I(-8)aref GRIOZ participate

bated with
in lit)ﬁ?lWW'Q%PPEBW%U%@ﬁGa?@gam ?bloglcgsavmet hWIr espect
t o arrhbtco&eleﬂmeh@rbewéen frRCaRERRaton 6f’|§ a/@écré@e' %é%ch cancer

nmedi ated m gration of

Ce"rm&e'@@ Mﬁt‘é m@@%@ﬁ%ﬂ@ﬁﬁumnn&s aagesuhxu &Z)Mﬁlwhlch migrated

el el D s, 0 B E 0. 10m

Thaxinyentos alsareasuraBlivBE@ecretign ehverbm vdrious ghiopar ealist oAll tested

oL 5 B e b B i seceton

levatiofila8i((B) of FIG 1 B)UTES datd e@g@éteu thit NCE MSUstP)acDé strbitgy migration

attraltion ohgud 18 sRoiGte0 el M Piests Henib i Lo svasasticial
ovefétprésselln ABA9GRat |§b%W%hbﬂL@é)‘(lﬁ8§%ﬁéc‘ﬁuman lung pancer cells and

concentration of |1L-8 secreted b ancer

, -the@rﬁﬁﬂmemewgg a;-ﬁamd\M@Brmaga wetle cocuiurask ulAs, a thsBilt, it was

oS 8650 i B A GORFEN AR Bper oo

UCB{M&CS hatde stmr@mlgramirsattmemmoward A589 meream'ressidl@w_es.
C i nes
Thelholdh it B tutl b BBl orb Bt S sTee PR C 06 oo
hi ghesmmﬁrbnsmﬁ th@pie%éﬁt moéntldrr &rﬁ[ﬁa?bd @fﬁugﬁti@n characteiyties of
3@#3 sted t hat UCB- a strongi gration
sép $ M@EP%M*EI@S%% #%Pr%"/@ep?@ orlk- 8@r digra fepult, it was

-fourldjﬁﬁf ueE-Mds m, ra ll‘/i@@ ﬁﬂ%ﬂgiy &g%'rdl Y-8 PN Séﬁsr &slﬁ tHaﬂ

that 1s expressin
BM-tMﬁﬁ%r WEeBrMSEsdnigration, is Aﬁhﬁna:amdramatlealm :ng'es;her&;eatndL-B

oo R BB OB R E oo epbBhAb 1L iBipe 4B i, 1,

at t Egoression loxsts of @Kggaheﬂfbkiﬂ@a'e%r hE(¢XEI:$1)ra31¢QCXC chemokine

..recergtgrrf‘ Ié)?@RE} fnrl?ébl-l\% \A%rlgMpl‘\ﬁégs %)’e% %)c(a p%?éf’ci E)g measurlng mRNA

and protein (see FIG. 12). RT-PCR analysis using total RNA isolated from UCB-MSCs
and BM-MSCs reveal that the PCR product of both CXCR1 and CXCR2 has a higher

-intensity in UCB-MSCs when compared to BM-MSCs.  In regard of protein expression

of CXCR1 and CXCR2, CXCR1 and CXCR2 are highly expressed both in UCB-MSCs

- and BM-MSCs.  Since IL-8 has a high affinity to CXCR1 and CXCR2, increased
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Therefore, 1L-8 could be a strong inducer of UCB-M5Cs
(see FIG | OC). The inventors of the present
i nvention conpared mgration characteristics of
R MBsemwd UCB- MSCs with respect to U- 87 MG eerikR2a08/005026
IL-8. As a result, it was found that UCB-MSCs mgrate
nore strongly toward U-87 M cells or 1L-8 than 25
UGMBCs migiatioviasami gi8tMGmays be dbahe ep-rdgalated expréssion of
(AT o IL-8 treatnment, but BM MSCs migration
ngR %O(E%&Bgsponse to IL-8 treatnent (see FIG 11).
Exprigeshvsntore\uttise pleserfGnodistivaldeiformed %b%(geﬁn{e%@%}mducmg a
andqggxc che k| ne receptor 2 in
geBf @gsl(é?'é H%fﬁﬁﬁ?l@&fﬁ&e'w dr!nﬁ@dJﬁ)%ﬁMSC'andAﬁraoﬁeéu% it was found
thét?@lepﬁ}a@ ukéass il iRteBd @b ARi Sxp
I sol at ed 3 rorr?sul?:gl 30 and ﬁé%&@%g‘\{/%gﬁﬂ\ altsot’ﬁwas found

fhﬂ(k#@%ﬂ%@@@ pvglrexptﬁsmgxmeaa ¢odNGISF M atsozhavieghtropism for US7 MG

4ERITAY S ENEGRoIER SO 00N 583 o prochct oror

is ﬁK@EﬂJcemcerXéZBanﬂ’eﬂeb itgloels secpetrREled HOGRO-4. UCB- MSCs
and BM MSCs. Since IL-8 has a high affinity to CXCRL

and CXCR2, increased 7 WD 2009/ 028870
PCTBKERDORARORR NS H@&:rfﬂ%@%ﬂ&zgrtﬂb'p?@sérﬁWéﬁtlbh ?glah{*g‘ to a method

may be, due to up-regul ated expression of
of @@}@mnw?egelmf@rrﬂr@ﬂgctdhemétqﬁ é@ibﬁxprawamh-amr GRO-a by using

umMsnmekr@brsmr.h&@%n%frs&i@gt@emegc@s%&%ggﬂg%9

green fluorescent protein
therapautical gampesiticroion trangfetringta Berapeaticalaraaakengéne or a product

oAU RIS G0 Ch e G dincBhesn.

preakatinbentivnaalss ratestd arthél&ﬁelbﬁ&al bﬁmdﬂeﬁtlcél%mp‘ésﬁbn a kit, a use

_ I how MSCs
fOfb?%%@ﬁgt%ﬁ@Pamg brln [T Rricha HEaIerE M tiag o6 bralaiturors, using

UCBEMISE sS e Thatdresk rt invdn@bn %@@iatéﬁo@é&ﬂp@fltr&ﬁ % l'ilf"‘f%'r‘ Idfa'cgnasung

descri bed above, the present Invention ates -
brajfotumnrs opmanitarieg merprﬁgreaﬁsg:@rcé bsain fusgu treatmant anﬁ atdjagnosmg

ol 135 53 B o £ I Bl ot T ratmen,

present
us:@g UQRMgsut i cal conposition for transferrl ng a

C or na ker gene or r.odu thereof to
eée?aq%ﬁ%ﬁk %‘?’(BF@g Qvept @ﬂ% tER dr| ves tropism
of [%phﬁ&ace’ﬁh@ailﬁanﬁfcﬁﬁbﬁﬁoﬂ meéﬁﬂf@brﬁ?@lm@@@hﬁlﬁmﬁ)@s wherein
a,thera ? cal c;)harmaceutl cal gsition, a kit, a
thelﬁ’gérm??ﬁ&' QQ%W? SPTOFOrRTESSEia dCBrME& t unors, and a
trg ﬂﬂFﬁémﬁ%ﬂﬁQal%nﬁo%itﬂnthb%ntH@ mreéélﬁg H}@ﬁstumgl%e wherein

present invention also relates to a I on,

the paarraa%agwggh gegnpasitign-caraprises aoWCBMBCo wmgem fthee UCB-MSC

r .and a di agnosi ng
fundlcR o35 peite o Splb e For b R Siat hod of e
pr §eiraeplsdraraceitital @ompbsition fémEeventing, or treating brain tumors, wherein
the pharmaceutical composition comprises a UCB-MSC, wherein an anti-tumor gene is

- introduced to the UCB-MSC;

[4] a pharmaceutical composition for preventing or treating brain tumors, wherein
the pharmaceutical composition comprises a UCB-MSC, wherein an anti-tumor gene is
introduced to the UCB-MSC, wherein the anti-tumor gene is selected from a tumor

- suppressor gene, an apoptosis-inducing factor gene, a cell cycle regulatory gene, and an

angiogenesis inhibitor gene;
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20 using UCB- MsCs. Specifically, the present inventive
concept relates to: [1l] a pharmaceutical conposition

for preventing or treating brain tunors, wherein the
poaoeaceTt i cal conposition conprises a UCB- VSECT/KRR008/005026
phar maceuti cal conposition for preventing or treating

brain tunors, wherein 25 the pharnmaceuti cal

conisd &i phasimasewinal sempesitimBfavpGventing or treating bizin MBrs, wherein

' . i . [.brain,. .
tne] HkraRERRA cBrbRbbR olPlisfe AR IISE Nh sy AR ai-tumor gene is
intmﬁemm the LdEIlstMSGt whgrdin wdaﬁtumw,gemascgélscé%eﬂﬁﬁ)m a tumor

armaceuti cal _conposi tion copprises a - VBC, .
S“'\E/)R{E?W P8R! %%?PQE@E@ﬁ“é&?f@ ffag{é? ORPeRiERIbEYd@ragwatory gene, and an
angi6Gedeis inﬁfbitb(’r%;elfﬂe,Iﬁliii"r’ér&ii‘aqﬁia‘ttu.'zrﬁénl s@ﬁiﬁ‘@%h%ép'eﬁﬁ nfrﬂ]%e selected from

- preventing or treating brain tunors, wherel
theJiorpaeRsIBtingof & gapp of phasphatasgranddensin bomal@(PTEN), a gene of

i ' i S i t.h .
M BB Wil 1 A2 o 1 ro
a gene ofiBrushslppgarssefirinkjbiter, of dumapgrowdis (IIG-4)] wogerg dfatavivin, a gene
R LA RIS R ———
inhiBEGYKIB M8 (NAF) 24nd §énes wmommguml&% AegeAsdridson for

pr nting or treating brain tunors, erein the
phjéﬁﬁeba'?%%ﬂu_t'e@rﬁ?qua*m feopisiveating er tatingbain tumors, wherein
the\ghé%frﬁ/%%@i&a%ﬂmpéétiﬁﬁg{ cotfiPfsdsSa VORI Gty ig titumor gene is

wher ei n antT-tunor gene I's selecte

intradyqgside the GIH-MSG wheseis, tha antigepoogene isrsbledted froaca mor

Tt IR T ——

angingspeeissohibijengenen wheesis éeapaposis-inducinyfagior yuene may be
and tensin haonol og

eI (9 gBuT el o1 Geiiea o oinerengese of iyeieniin, = gene of
a tuior eekrosisliacor JENE), of géne’ek, inRriefotRINK-a INFRBOINE-D), a gﬁéne of a
a_gene of inhibitor of tunmpr grow

. ene, of Brush-1, ‘
GO'%N@%'?W fgeiee (GPFralagapernf p3gagene of Arathr agere b TRAIL, a

genbiof Cadphdd)ididry ofeﬂ@@%%?:n% dPB2HCh ggfuéloﬁﬁhw %%hgncgﬁ NK, a gene

neural  apoptosis 10 | bitory p ern (
of pg8 kinasef ang gergsef pretpinsnegoipting dwsegganes; [6] a

h ' . L1 vent i .or treati ;
b IR eGSR BBAROS R i R BrEER R kAR RE pAIE Rimei. wherein
the phz:fmaiceeﬁcai cbﬁ?oh/ﬁﬁn Cohwléiﬁeéﬁvzﬁaﬁc;am*?ﬁt WHE{e_irthﬁ @ntitumor gene is
. introduce - VS, rein the antj-tunor gene
intradBoR g FEUC BrOSE Mgtk thes e dengdnaciogied from B tumor
SUpREEBrEne; bR ﬂHSptﬁgisfiﬂB&&q%%:geﬂe% kb EY“%?%‘{‘{I%PW gene, and an

regul atory gene, and an angi-ogenesi s
angiggpresigindiiiongene viripindbe sell ayiie regyidtagt genegoay bamelected from

e un g4 91 OF MU IRl . 50 B Cycin .

gene of cdc25C, a gene of p2 TWAF, a gene of p16INK4, a gene of CDK(CDK1, CDK2,
CDK4, CDK®), a gene of Rb protein, a gene of E2F, an antisense or SiRNA thereof, and
genes of proteins regulating these genes;

[8] @ pharmaceutical composition for preventing or treating brain tumors, wherein
the pharmaceutical composition comprises a UCB-MSC, wherein an anti-tumor gene is
introduced to the UCB-MSC, wherein the anti-tumor gene is selected from a tumor
suppressor gene, an apoptosis-inducing factor gene, a cell cycle regulatory gene, and an

angiogenesis inhibitor gene, wherein the angiogenesis inhibitor gene may be selected
9
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a tunor necrosis factor (TNF), a gene of

interferon(INF-a, INF-(3, INF-y), a gene of a colony
stimulating factor (CSFs), a gene of p53, a gene of
woadoedlg2sgrogene of TRAIL, a gene of Caspase, BCT/ER2008DH05026
Bax, a gene of Bad, a gene of FADD, a gene of JNK, a

gene 20 of p38 kinase, and genes of proteins

.fromdlgubaidprtg:ristsﬁag ofjargene df Yﬂrombphmmm-el umgeab of endostatin, a gene
iti reventl

Sl t t 1
of tiaRana 98Ae o RAPHANE d oth SHaniall! 2 2Bn b rhtins B gege of a
vas%r yﬁ@@th&’f@@b\mrﬁﬁhiﬂﬂbﬂ atgé'ﬂi@rof RPN, B gand éf‘%iﬁmblétms a gene

C, wherein the anti-tunor gene is selected

of ﬁm@laqiinﬁfagmmpar&gapng@ﬁend%[ﬁp%lb@pt osi s-i nduci ng
3@]8% gﬂgﬂﬁaceﬂtlﬁﬁl&on'gib‘éiti%nrf&gb’rle@érﬂfn\rg m%tlngrbqa:ﬁq?l%grs wherein

nesi s 1 nhi bi ene, wherelnm the ce
the mgnhmelﬂrycab@nmpmlyprt@mwimtaeuwrw&c wherejn @mrodrug converting

t f [ [
or SR el lcpdige, o e 0, O/l p(Ovel i
IOZIW!Fa plaargeiceutital p&ﬁ?)blggon forgeaventihg Wéﬂﬁ#@t{)zrzaﬁﬁ}@mrs wherein
the FRETTarRU oBt comAAN fraRises aHiC BgeScawberh aiikp i onverting
enz?ﬁﬁlﬁéﬁé iBShttdHeeed 48 fRSUCBUVES] wﬂeféﬁﬁfﬂ@ﬁ@wug@énvemng enzyme

conmposition for preventing or treating brain tunors,
gengtie seleated: fram ghitosingcdaanmioase athpdE2B1geneonpri ses a

B S b s 3 BT, whrer
the pharmacettioalconpasitionscompriges a, UGIR-M$BCpwbsriein amdotisenge or SiRNA
f act L | cl. d
of o e piete e Braif b st & BelUBRIRSCE G ganes <
Pa/ﬂ%%’gé}ﬂlggg%ﬁ%}’ c%ﬁmpeﬁtu‘ﬂﬁw préreling Gﬂﬁfﬂﬁlﬂﬁﬂ?in tumors, wherein
rom e r 1 1 0 ene .
the gharmacsybiea) SORMasition compiisgs gf‘%ﬁﬂ@@& F'ﬁre' ag éﬂgse%lﬂ? or SiRNA
of a g%grﬁg ogdtéu tcPa BPal?ﬁ tlﬁﬁoﬁel‘}ﬁ?&hb@d t@tr&ngBQ\‘?ISEa%éFéiﬁ‘th@gene

restin, a gene o vascul ar endot hel
re!a@ad;tmaqbranhtumqro'ﬂay be gghz@tegffrqmm Aroug Qg@ﬁ@tt@g of a gene of Ras

B GO B, 350501 646 8 5 b SOER, g oo,

a gelmn:fd!mafnante‘raxrtmgrmamm (ARJPyra gerenof Wgt-bfladuceﬁmraed protein 1

VgD yagens AN A GPr ol ala! ST AT Sk = 9 REAG e aBpe of Erk-1.2
andla’gérmbfcﬁﬂ_ 20 the UCB-MSC; [10] a pharnaceuti cal
conposi tion for preventing or treating brain tupo
wh & Aph hagtacesiseherraresitian for prRYSSING Shtr%mbre@stuawrs wherein

the idebutiidl %gﬁ"ltp%sﬁ‘loﬁ rc%%{gk‘ % q W\,ﬁ% MSE, wh@re?rpéﬁ{ BRcSIFC virus is

I nt roduce rein the prod rug

-lntruduneémthegUGBzMSéJ gene is selected fromcytosine

T S TR AR ) F T —

the pinarnreicauti¢ai eopipasition eohriptiabs adJEBAMSCowherirpan sasolgtic virus is
intro%é%%he%&éﬁ\hgca&hg%ﬁ %ng’n%oﬂ{tlc VIrE{sI}I'iAé selected from Herpes simplex

virus and Reovirus type 3;
[15] any one of the pharmaceutical compositions for preventing or treating brain

~.tumors described above, wherein the brain tumor is selected from the group consisting

of Astrocytoma, Pilocytic astrocytoma, Low-grade Astrocytoma, Anaplastic Astrocytoma,

- Glioblastoma Multiforme, Brain Stem Glioma, Ependymoma, Subependymoma,

Ganglioneuroma, Mixed -Glioma, Oligodendroglioma, Optic Nerve Glioma, Acoustic
' 10
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of a gene related to a brain tunor is introduced to

the UCB-MSC, 15 [12] a pharmaceutical conposition for
preventing or treating brain tunors, wherein the
Ploeaoosie’Te i cal conposition conprises a UCB- MSBCT/KR2008/005026
wherein an antisense or SIRNA of a gene related to a
brain tunor is introduced to the UCB- MSC, wherein the

e, B RS b R A b B
Meadulleblaytoman MpritgioiaaPineabhTa®o s, PlitukalyBrumors, Beamitivef

ene_o af-1 nter ctin
Neﬂf?ﬂ%%f@%ﬁf@ﬂ%%@?@ 6 Tiors: Sohwabeara s Gt Reuronbromatosis,

PsBiiddt@ior Cerddl S Thbedud GefergisWIt . a gene of Raf-1, a
gene of Src, a gene of Akt, a gene of Erk-1,2 and a

genk 6pa compositionfoy diaopesipgrheain tyreers Qfmutqrmg @haipdumor
treg{ﬁa@@?&égl}gs%?%ﬁé\’ew‘&ek}!oﬂk stféﬁ%&udé@%&@b%@e

osition'co
vvhei‘lé’ﬂ a camp@sdbhyol diaghosisg bEalmﬁJmmBmdmmehbrmg brdia tumor

el oo RSB RSR ORI L PR neri e

UQ@MSﬁasseabeleawmmmctabwwmm:ri ses a UCB- MsC,
whe n an on . Vi rus i ntroduced .to the

1B compes PH ‘Pr a%’i’%"g/bfat“," Hmers or snorilogpg drin tyRer
treéiﬁfé?ﬂ??r r@ﬁh@% wWéréHﬁhé%nﬁ%@lﬂbh Sl bdea BCEEMIA, ShatBin the

one 0 har maceut i cal conpositions for preventing

UC&—MtSlC‘elétiab@ie@ withra detgaieble mesker. wkeretlitibesleteniableimarkeis

selgst?#i g@w g}rer:g?r'a%elsc?c ?I;uﬁa ae§S1 }{g‘%ﬁg 'i‘lﬂﬁ&ﬁ%% %eééétggané) tI'at

pemsielcdmvmumd nﬂgapt:aaam@pamcﬂemcyt oma, @ioblastom

L{QBLN ?,Qﬁ,g{ %é%pggf%lﬁggﬁg%dlagﬁ%@ g)qlrbﬁ.gnors or monitoring brain

tunﬁrlt@@dﬂéﬁ&rm@bt&mn Whkldain by MeirfJuntiras sé@@téatfrcﬁn tHDgdbp
20 9/ 0 870 PCT/ KR2008/ 005026 Neur onma, ,Chor dona
CONSISHAE PA\S reﬁsétﬁrr@pﬁ’dsa%@.%ﬁracvm BW&fﬁﬁgt‘\ﬁFﬂcﬂoma Anaplastic

Astiipibrha, RSBmO R Brai rpiff SRR G Eperbyhidhiz2 " Y

Primtrive Neuroecto
Suh&pqmdymommﬁangbmeuma Mlxeéﬁhmmabﬂhgmmreghoma Optic Nerve

Sl ACHETE R Cofme, S imPlingt S ioiefs.

Heﬂnaagunblastumna Medialomarstoma dgeriagionra, Pided JiumndrePituitary Tumors,

Skt 5ot A e, SRR o

: Nemmﬁmés@rmﬁmmr Céﬁ%hehﬁﬂ trhser‘é@ms&érbs.@n

ncl udes a wherein the I'S | abel ed

i [ROL s dreabing braip morsmcgupmg @n&ﬁmﬁlqn weeterdhaving a
prodh R ARG Mhe JHRY: Sn UCEMSE LA En Brétrlg b IRficancer drug;

[21] a kit for treating brain tumors, including: an expression vector having a
prodrug converting enzyme gene; an UCB-MSC; and an prodrug of anticancer drug,
wherein the prodrug converting enzyme gene is selected from a cytosine deaminase

gene and a CYP2B1 gene;

[22] a kit for treating brain tumors, including: an expression vector having a
prodrug converting enzyme gene; an UCB-MSC; and an prodrug of anticancer drug,
wherein the prodrug converting enzyme gene is selected from a cytosine deaminase
gene and a CYP2B1 gene, wherein the UCB-MSC is transfected with the expressmn

vector having a prodrug converting enzyme gene;
11
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treatment progression, wherein the conposition

i ncl udes a UCB- MSC, wherein the UCB-MSC is |abeled

with a detectable marker, wherein the detectable

war Joexo2ssro sel ected from | uci f erase- cont ai ni NBCT/KR2008/005026
enzyme- based fl uorescent detector and Tat

pepti de- deri vati zed nmagnetic nanoparticles; 15 [19]

anxg%is H% L&? heokqﬁodséogﬁhg&s al{)&fe Wh@%]ﬂ ?lllé]g a?rli ﬂln%r is selected from

U Ereat ment
thepgroQp edasieting mh&stemoytdma, Filoaitic astrnmytoma si.ejvegtmié Astooytoma,

e e e e TS B B, Epenaymars,
Suﬁébérﬂﬁr)‘ﬁ&ﬁﬁ Gﬁ@l@hbaﬁﬁml%ﬁ Glléﬁh”@liggﬁ@hd?o@cﬁm Optic Nerve

G'ioma, Ependy Subepen é}& | i oneur oma,

Gllmae&cgr$tmeur@nag§d@mw% ymabprr@ aRiepharyngioma,
He dn??l op s?\%‘alsfxd'eﬁu O%a, (A2 NBityita r%Tumors

R e
ar yngi onma, mangi obl st ona, I\/ledu | obl ast o
inbwtarfgema;;toaemleummer Bhabﬂctld; Tuenoys, Refsrasnoma, Cysts,

mti Ne u mor s,
Nl sl B EUEBRE Rk R Rondbae SBleloste o
Cer g2f &, gege dhdrapp conposition lfarsdtrasfe{rﬂl@g adhériapelitival gene or product
treatin rain. tynors ncl udi n n expres
theiad 1h oIl wBepin e kpTiehoGRY e Hasaprdngusies & IEREE wherein
thellef-d¥pfesseB JL-BorBROLY End indiBes fr@pi@ﬁ{ ofthBUCBIMSC] a
kit for treating brain tunors, includin

ex p[lzékg igeRe Jrerapy Gﬁmpﬁgo%quﬁmﬁt?@"%ﬁ\igﬁ?fﬁpﬁgﬂf@% aonRgor product
th 0 a8l epéﬁﬂhegﬂ%eqﬂeFHP?%H'gm%ftsoﬁqﬁélﬁaé?&rU -WEBC >, Jvherein

erel n the prodrug’ converting enzyne gene IS se
thef gediraxaresses $l-Beor@ROmand lndgeesetranldrraofah@m&gﬁﬁ,, wmﬂem the

for treati.ng br 'nt nors, including: an
ucE s uision, 88 A e PR R o onver £ ng enayie
\?\EYIQB] Q@eﬁ@&hé@gy c@nﬁlﬁoﬁﬂoﬂi’ fordraingfedii ngiﬁttln@'apéeﬁcad gege or product
erein e prodrug converting enz is
thergaiito 3 t\b'gg‘ﬁ’@" H@gﬁﬁ%@“’pﬁ@%@% log i %ﬁ’\*’;@l &@E’%g wherein
theV&é‘ﬁre%Ff%aES |M@%Twﬁ€oL&aﬁd HABEES irBFishi difthée 'EK:B‘-WGS\ﬁhé}@m an

vecto VI ng ro rug converti ng enzyne gene,
antgnmmrmm@mwunea@mﬁd@fsamspzs] any one of the k| ts

5571 Rind o AREBH o R P BB o procuc

theeexifrt@a)&ﬂ,rmherlewmhgr@me thentapgacc;atrm;t:omﬁmrﬂmdima UCB-MSC, wherein

the(gel(r?%ﬁ ets%ﬁng”dgﬁﬁgﬂﬁssosﬁﬁwgﬁl L] f n?sgéﬂgﬁeqﬁéh%gﬁﬁ wherein an

antMur®st deneqghtrdduced ﬂ?ﬂ\@meLMS@; wﬁbﬁd:ﬁ tH@éMﬁtLﬁncﬁl dePi@ts selected
Acoustl ¢ Neuroma, Chordoma, CNS Ly

frormt%gmamﬁ@ﬂaaﬁf a (YR RRSHPPERASRS 96‘&% an\mﬂnt@%wwwactor gene,

.- a c%ﬁﬁ‘ﬂ Mﬁ ecto g%ﬁ; %%b&%wbhﬁggﬁumr S,

Sc Ha8)a geme-tréating composition for transferrmg a therapeutical gene or product
thereof to a cell, wherein the gene therapy composition includes a UCB-MSC, wherein
the cell expresses IL-8 or GRO-a and induces a tropism of the UCB-MSC, wherein an
anti-tumor gene is introduced to the UCB-MSC, wherein the anti-tumor gene is selected
from the group consisting of a tumor suppressor gene, an apoptosis-inducing factor gene,
a cell cycle regulatory gene, and an angiogenesis inhibitor gene, wherein the tumor

suppressor gene may be selected from the group consisting of a gene of phosphatase
~ and tensin homolog (PTEN), a gene of Maspin, a gene of RUNX3, a gene of Caveolin-1,

a gene of nm23, a gene of Rb protein, a gene of Brush-1, a gene of inhibitor of tumor
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Neur of i bromat osi s, Pseudotunor Cerebri and Tuberous
Sclerosis; [24] a gene therapy conposition for
transferring a therapeutical gene or product 1o
WOx0805G28876 a cel |, wherein the gene therapy PCT/KR2008/005026
conposition includes a UCB-MSC, wherein the cell
expresses IL-8 or GRO-a and i nduces tropismof the

grw Ah@gﬁ)[;gén@o &%lv i I%Qfé cﬁmh{dsgﬁ Iﬁ'{kedtlnhtbltor apoptosis

er apeu gene or
prateingd XeAR), a gdmercmneum apgpiosistihkeibiqry protepD(NA\hP() nand genes of

i,ncl ude I\/ISC wherein the cell expresses |IL-8
9’06?'“@1‘&9@3@% eﬁﬁ@(‘fggs'tropl sm of the UCB- MSC, wherein
t he[29}5 déﬁB‘th@@pf{ lmmc;sﬁtl’tbna'er ﬁamérrring:a ﬂ\@f&;\cmﬁﬁeal gene or product
er.a a gene conposition fo
therFoh 1SRl HELit i Goris eI GRAPSHOTRGHISE @ UGBMSE, wherein

the ébllae)@?ééses‘@[‘-%r&* GRbh@ aﬁ&ﬁﬁidc@@%et%blé%ﬁ'ﬁ?% UCHIMSC, wherein an
i ncl udes a UCB- MSC, wherein the expresses |L- '8

aniturapgeneais dntrotused o theodCEMSC. mr@wwsms-tum@r gene is selected
o B SAERIBENS ek B AEUES Lche, SAEOHTBO NI factor e,

a celleycipeegulatary gems zovwd g anbicgenesiseinkibitot gerse, omerem the

ap Qs R i, SRR denE sl b SERRRIILRE the SiclhrconBisting ghg gene of
cytbKiflec2 e e bf PRk, aldehel iR tihfor n%mrsw ﬂactw (TNF) a gene of
anti-tunor gene is introduced to the

mf%fF?éO%&WF-q 18, fhy).i 3 0erg atq gglony ﬁBWP{qﬁ@gg‘afaeb(CSFS) a gene of
p5%, Q;F%trfé o patl1, 3 g%éﬂ@éf TRIR! 5?%% o@@?a%p%é’ef‘l %enﬁ of Bax, a gene of

osi s-1 nducihg factor gerie
Bafﬂ@gem of FAGPne gemecdf dN!%nggmeof@aBd«maﬁa Iand @enge péproteins

eat| ng conposition for transferring a
regglﬁa gg’é%ﬁ%nie'fergene or product thereof to a cell,
whe38] agehe trwapy t:bmpasmom mmmsisfdrnmg anéragestical gene or product

K the}%&%gsceg \@l ﬁfrgmet he?leﬁt er@@g res%&% Irlégﬁd%a% ﬁdg}? dWherein
- theadlliexpt§¥BEs HEBRrIGROM afd iaded fopBm ${ERe RSB-MEE! Whérein an

the anti-tunor gene is selected 30 fromthe ?rou

antiigraengds sitrogucedids theudeBdMEE: wherrin theanti-fumor gene is selected
frorﬁﬁﬁé’bfb?fg%cjnggﬂﬁé B8a gtﬁﬁ&oéu ressor @né eld &s-mducmg factor gene,
regufatory gene; and an a

1 0Q en SIS 1n
a celheyale reguiedoryugene, asd mmraﬁtmgenw mhlmy)rlgene,e\}vberemthe cell cycle

real e8Py e Ml FERCIRHR %0 fuH e g 575 BB H ez m gene of

- CydRual{lind, @yeéin O, Gyrie )] aigéne oficdi25€, af ggnelet, p2a V@R ea gene of

o135 BB s o e s olgRpRidiein, a gene of

E2K,|dNGarftisende BEBMRRIVA tifdHedt, ¥ha geRed %nsr&ém%r@gm@ﬂmﬁse genes;

I'i nked i nhi bitor apoptosis protein (Xl AP), a gene o
neddtla apapthesary compositian for fiaostering NNIQT?PEUIMI gener product

et A U8 R oS Ao SRRy, whrer

the gelhexprespeu® br GRO-a and induces a tropism of the UCB MSC, wherein an
anti-tumor gene is introduced to the UCB-MSC, wherein the anti-tumor gene is selected
from the group consisting of a tumor suppressor gene, an apoptosis-inducing factor gene,

- a cell cycle regulatory gene, and an antiogenesis inhibitor gene, wherein the

angiogenesis inhibitor gene may be selected from the group consisting of a gene of
thrombospondin-1, a gene of endostatin, a gene of tumstatin, a gene of canstatin, a gene

of vastatin, a gene of restin, a gene of a vascular endothelial growth inhibitor, a gene of
13
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5 thereof to a cell, wherein the gene therapy

conposition includes a UCB- MSC, wherein the cell
expresses | L-8 or GRO-a and induces a tropismof the
WoRoMBGssTaher ein an anti-tunor gene i s i ntr OHOT/ER2G08/005026
the UCB- MSC, wherein the anti-tunor gene is sel ected
fromthe group consisting of a tunor suppressor gene,

i PR BLIG S  BEhe ot ARG mroBeliFmolEft Bnde gene of

endbmspellin; t he 1o apopt osi s-i nduci ng factor gene may be

sel ected fromthe oup.consi sti ene qof

oyt B2 Reens Warapy SomBLON ok s anSIEige dnirarsufiahgene or product
thél86f t%sal éelic Qﬁl‘é?érn(tﬂ_é\ﬁéne ﬁre@@ﬁﬁ&ﬁpoérl"ﬂrﬁhﬁ%ﬂ@@ alEBaMSC, wherein

I NF- (3 ene of colony stimul ati ng factor

thg gg':ggpregsqselﬁes of GRgxg ang rrg@f@satrqmgp -of they UGS MSE}, wherein a
f
Pregidy onflrdid noirERRE R inrBadRiftche BB SO 0
ki ni&3 a gemne therapy mmdverfmstrmferegjladher@euh@ g@ene or product
th i tion f .
88D b B B B PR IS s 2 UG MSE, wherei
thé @el?e ééses\/ludég %ﬂs U%Rﬂﬁmﬁ agd mdo?ﬁ raétmpl |fmrmmse UCBJMISC wherein a
clu erein e C ses
p"Q:FEUQER@?“ée RYIENAATE g8ne FSO'BF’Q?W tPHEe U@(R&é WiRRIs tﬁe prodrug
coﬁ‘ﬁbrtrﬁd‘éhz}n%@én@ Nselbdted %W@l@%ﬁguﬁ %ﬁQﬁlf@C@'rd%om ne deaminase

wherein tthe anti-tunor gene I s ‘selected
gepe ang acoXB2Bl igegenf a tunor suppressor gene, an

apoﬁﬁﬁi? &%nbriﬁéﬁ%' VQ:ohﬁgsfPiBn 96 Vansférif§ d tn&%‘ﬁbﬁtrcal gene or product

reg ene n antiogenesi s¥in
therrbm‘rterametlihwheeérm theygere theeapyl cnapositipeneciodgs béJCB MSC, wherein

th Seeld %e%ssfeggg] { he %g) gﬂg ubi u'@%tg:a q?sfma&/&enﬁcgl\ﬂgg wherein an
anti&eedr FIRNAXE CD%rﬁﬁl@%t@tﬂ twam‘r&r |sanmeafto trrzal@&w,SC

a gene of CDK( gene of Rb
pr ot38i A geﬁeQBW@PMﬁOQE’OE@P" f%’ﬁr aawferraeswéh%rapspm&gene or product

th sartsgfceuawﬁe neorhera%ty%nrmmo%t.haadé@s&m@-m : wherein

gene t osi'tion for transferrin

thet r@q@&ﬂsﬁédL-swg%@I‘U phdinsduces attenism of theaUGBrMSC wherein an
et B R L SRR Rroerie it TR ird gl B Rl oy, wherein

the g&hﬂa:reiated to ahuraor oy besclédledMBbin thh ereumcansisting of a gene of Ras
is int '

farfe 2 9810 O GIC. Gl & 2Bh AENEco! SEP1F11oEHE SHEISR. @ Jene of Bax

a geRB ¥ Bk Wb@f—qut@rédﬂlﬂg rg(r:ct?tgw:ﬂ:})b %‘hgg)f W@t}-/l: Im(;:luced secreted protein

t osi s-i nduci n
1 (V\Eﬁgrﬁx 29Ny Qﬁwma@r gene OfaRaf boeaere of Brmaigansrofdksea gene of
ErR’-“F? aﬁ ?ﬁe of" LQgenesr s i nhibitor gene may be
selec rom e group consisting of a gene of
t hr[Gﬁbmgpoa dherapy camgesition fordraastarang a therageuticabgene or product

t tin, 0 [ [ .
tnelF30 Bioeflufo BT ok et DunfelBhng frat AUGE M unerein
theg:redl\uxbressbs Hii-8ar GROgeanrd idutds W opide b0 R@8JOB-MSC, wherein an

] KR20Q8/ 005026 ene of angi opoietins, a

& "(H’Psi"ﬁ'“%&’dfdf‘%qi Q:%ﬂﬁ?é@ﬁ@ and a gene of

[37] a gene therapy composition for transferring a therapeutical gene or product
thereof to a cell, wherein the gene therapy composition includes a UCB-MSC, wherein
the cell expresses IL-8 or GRO-a and induces a tropism of the UCB-MSC, wherein a
oncolytic virus is introduced to the UCB-MSC, wherein the oncolytic virus is selected -

from the group consisting of Herpes simplex virus and Reovirus type 3;
14
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endorepellin; [32] a gene therapy conposition for
transferring a therapeutical gene or product thereof

to a cell, wherein the gene therapy conposition
w&:zowd@ss*/a UCB- MSC, wherein 5 the cell expre®seskHzbosRiosozs
or GRO-a and induces a tropismof the UCB-MSC, wherein

a prodrug converting enzyne gene is introduced to the

o rosieed |
Ur ol siribeifo PR Siasipr B JRFE0cfBaiRp sitengugips a cell or
mdratosing élelatmiahigsregression dfehedisbass mwhereimhg icohpdsition includes a

UGS inel Aeul PS4 GO, AUEBIHgeS e of the

ueBIMBEy odrug converting enzyne gene is introduced to
the UCB- MSC, wherein the prodrug converting enzymne
genB91 @ campasition for dirgnpeing asiseassrracyringyings sitg inelyding a cell or

m%grl%ﬁh %%Stm&?gﬁo@%@ %Yﬁ?@&lsgﬁﬁ wHetéih the %ﬁﬁ\?g%@ﬁ@ ?rpé(udes a

|t|on P A erapéut’ ca
U%mﬁ.twhemm @efcetil@xarassbs JL -BtoeIGRO-a hﬂad geivees betmmm of the

UGRIRE i B8 HCEA3C & IrRniLE B \hratp aate B

UCB[AI@@ coMpiJsﬂIdm fandiaghosing acdisdassi ddvring iA agﬁfeeinc!udmg acell or
? a tunor |S|ntrgucedtotheUCBI\/SC [ 35]
mcgntag% f?ﬂ@?%(ﬂ;”regﬁﬁﬁ@l’tq e qigpass, yhereip the gomposition includes a
UCH#MISDSitidrem thG%ﬁ e%re%%@g HECE or GFED@Pand f?lggcé§l3 kropism of the

wherei'n the gene thera y conposition inc
UCHMSEBOheiRiBrER HCBMS G ds labeleshuitse setactable make, wharsn the

r - . .
deloBidbfe hatker e BlR8leptedftrotie boupXMsto B ﬁﬁé’:*ﬁeg;z-contammg
enzyine bdsekfludrestérd dé@tdmRNd Tingrepitide-dengaiitemaghet rticles.

o aer %{: nr%;éggssrgl ectn d frgﬁﬂ;hg rng oigdpganéigsti ng nopartieies
FARtegt UK 05“61 R dgpC €Rlgene of
: abl In the et bpecinatibn, thedenf “Ohbhicht tlood rafiE t®¥bloBaXaken from
ene of, an Apaf - 1 interactin protein (APIP), a gene

an gmbiigal yein ﬁene@@'@e% P@pe@taﬁp@tfgm in 9llmr3mais) mchﬂdmmmans
Zf Wthé pr@se@l@?ﬁe&ﬂcﬁ@ﬁlm% teﬁra 9GRBiICA! c%]r;& Béo% ngg mesenchymal

a gene o gene O
stegeerl (UKeB-MBCY seleostaa MSC that is lanlsted imngrablilca! blood of mammals,

pre%q}%@@ﬁl% %alangz:uﬁw%gt product the_reof_ to a cell,

e gen i ng conposition includes a
- UCBnMeEpredeat specifitdtionciblel tesx firextaent’| rbfe%s m prévering tikease or

f C, wh
disfiEt ASteiomeRto ATl Guclembit § mHBTBLGEBoresprefesaply humans

whieh @88 fiof Ve (didh oL HRGAMH Bdt%ﬂsééﬁtlblé %B%&ééé‘%@pressmg disease
t her apeuti cal gene or product thereof to a cell,

Pfoﬂkﬁ?ﬁ@"naﬂﬁé"@‘éﬂ@"g diseags conposition includes a
| .
ndn e preteRt ShdLincafBp e e Nchh i refed o Gl Rfor benign

tumpir deselopingrin thelbedén and tl‘lehsplhﬂB:OMB@nd \afl direisofttinmors deVeIoping ina

PELTII SN Y O (TR .

tumor or a secondary brain tumor.

Meanwhile, terms which are not defined in the present specification may have
meanings which are conventionally defined in the art.

To isolate a monocyte including a MSC from an UCB, any known method such as

- the method disclosed in Korean Registered Patent No. 489248 filed by the applicant of

the present appilication and registered can be used. For example, the isolating method

may be a ficoll-Hypaque density gradient method, but is not limited thereto. Specifically,
: 15
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14 WO 2009/ 028870 PCT/ KR2008/ 005026 [38] a

conposition for diagnosing a disease occuring in a

site including a cell or nonitoring treatnent

pvegueess®n of the di sease, wherein the conpo®CtiKRZ008/005026
includes a UCB-MSC, wherein the cell expresses |IL-8

or GRO-a and induces a tropismof the UCB-MSC, 5 [39]

U@?&@{g’% Eclfrtnlﬂon f §| %%:vﬁﬁ’lnﬁér%H%rg iraﬁﬁabse??rgctﬁ% %c@ﬂtdl 4 s@parated is
centrifggeaswition f@bll#ﬂypaqﬂ@g@ﬂmnt Whebtalrm tﬂwocsmp and thamthe monocyte
i nc

5 WP e avSIAHITRRI By rpics eram. ERS FRsaant monocyte can
bevmﬁarcﬁy Biskd ?or%aﬂ@?o:‘ Suliupd 81 MS0N bPcFotRESSVEPTR a long period of

mar ker; and [4 a conposi tion for diagnosing a
tingR.sease occurrl ng in asite including a cell or

t
oS 6B PO o B s o
PlltlhgercMFlet@kp?cwws 284 BT, 1599 andrhazammgtal tBQ!qul Mawrow

b, B 95 i o) B Pl Pt

Nd€0s8l069¢d5f r om t he group consisting of a

| uci f erase- cont in ne b s d fluoresc

ot b ieisaiated UREe oaBl aigee il Jate Falghle: § ool Hypague gradient
to @éﬁ%ﬁ@i hgﬁbsﬁe%irgldfmgea ﬂ@ma%poaétrtecénrmmwvmttheﬁ the

W e e

) escCri detall. 'In present
maesytef isovashed severl timemto (areve wurweéé@refr@mer Jhep, monocytes

ard thyg&ﬁjec{ ﬁﬁﬁ'ﬂaéﬁrﬁ@at@%“ tl’dtfbﬁlln \éeduﬂufé)ﬁﬂgfg ¢ gﬂﬁv @ells inaformofa

acen tus manmal s 1 nc
snrigde lalver. pridesetcellp aerd tdeatlflexhwlth e hasemontrabl mlowﬂcoper din the

o8 B e BB R I oo BB BBl Mo ebi donat
shMﬁé MSC0 Teaf aheh bﬁliéﬂamlﬁtureﬂ@hdigidm cells atensubheultured and
resent. specification, refers to:

th%@vmwgn@.@%ag@bﬁof @\esﬁslgén;w%ga e NYmpesn
ani IRip- Nﬁ“ CﬁnEﬁt%M lﬁtﬂ@ém08|tﬁﬂ1dadagﬁﬁn§rt§fh%rﬁr%¥nt inventon can be

humans are not yet 'di aghos
cryopsesepréclising snewn maibeds (sgeﬁmm efql.d Ceyapielogy 35:921-924, 1995).

A BPABEPE Ul RSB Freofh oD 559, -3 WBLboyne serm
(FB®) mdrﬁﬁ)%gdlmethydxuifomdeg(lMSGmo ITheteoatls @pé a?spemdetien the medium
untidfe Rofryratin 2 ogft siabolt Fido 2 BESHrear BRI megium.

t hi $hé eamsdspddforbs @I'i\)’t!édiﬂlﬂi cd&y pm 1sﬂloﬁﬂedfahw abgl%b@ or plastic
tunor or a secondary brain tunor. while, te

ampig ton caroprerarvation, Abd then, ﬁmswebéﬁtseglséar\dl le%de%ﬂt%y

- terﬁ;zéérﬁgirré _%ofg}ga{asdgﬁ%?%é@ frabzerC OBEHs ﬁa%?ﬁég#rgzﬁ%élﬁ g fiddzing

ate a nonocyfte inclu om an
prdgtBn pravidingentengeratite shargeasf -1 'C/minute so that damage to cells can be

reduced when frozen cells are thawed. When the temperature of the sample reaches
-90°C or lower, the sample is moved to a liquid nitrogen storage tank having a

temperature of -150°C or lower.
When the frozen cells are thawed, the sample is quickly moved from the liquid

nitrogen storage tank to a water bath having a controlled temperature of 37°C. The

~thawed content in the ample is immediately moved to a culture dish containing a cuiture

rmedium in a stabilized condition.
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the nethod disclosed in Korean Regi stered Patent No.
489248 filed by the applicant of the present

application and regi stered can be used. For exanple,
wioeoigassti ng nethod may be a ficol | - Hypaguepdem®ezeog005026
gradi ent nethod, but is not Iimted thereto.

SpeC|f|caIIy 15 WO 2009/028870 PCT/ K112008/ 005026

0 5 R PR SRl oo

M&C mayddd a Inplbaqlharegnediumﬁorﬂtmnmgtm%l tca3®%mfd"33$ Hhedeell culture
sever al

th
el 4 e B SPL Bl Mt dosiY ShEvertionaly Leed e,
Exdnfpmtémhel@@mcumrelnsédu@hl ifElud@é aDNMEM e8iumMVBRSMEM medium, a
preserved for a long period of s time. A MSC can

a-MEN @gﬂ%@ MEGRVE6 ety A @aele S ASR MaRiR b MMRL medium, a
GI&%&\P& ngééahl EIUM: ae(ﬁ-lg% e) ISQQ‘?H@ﬁuqJZ%ﬂ |S<1Hi§.s modified

azar us Mar r ow f ans
Dulﬁ’ccesm@ﬁum](!MBM) 3 ﬁahbm&tza Lati mediwn sands &PMInT 640 medium.

rof s HBLAEABE bR b PR BBt i g, ol
malyi beoduspeiiad) se tigitane eoncentratisn phealissis mboaryt HE to 2x10° cells per 1

icﬂ‘ghu i ng a hemat opoietic cell and a MSC, and then,
Lt te is washed several tines to renove

| MpAlb! thecelllteliele MBtiufh Ry FIFBNAGNEIBSe oRE Or ARAEQddities, if
approprlate concentration in a culture dish to grow

re%lg'eﬂs i heaadditiyasomay inclydeyatdeasiyone matesiabselested fmm the group
coﬁpﬁ@@ de! §gemn% Bt Rt a5 ER &8 b ﬁﬁFnaW & @%ﬁ%ﬂm’?s #oPgH%Sn&ﬁg

-contrast mcroscopi C i nage,
midragigagism hmtagma&msamblmtcdsesuch mspsére@tmrnmsuiféltb @n gentamycin,;
are cul tured.an row, .ce

| |
antl{iidh GBe R il SRR & AlteEerd iirentatieast wo
matérhls:ﬁléaed ¢ e forgbisg.r ed nunmber. UCB- MSCs i ncl uded
U YT TG L
as Ritréﬂsfer éjfﬁé%}béllt%%fu&%r%ﬁsﬁ%ﬁallyﬁﬂﬁ@tmg %rgwﬁw BBtk tumor cells.

for the cryoporeserving process i ncl’'ude 10-20%
Alsc)eacgqorq!mg tmﬁ'les@reaamt(mm)tloanu()ﬁa el pegenetisaltyesngineered so

e [ . il
o (b0 THo e e ASREE it R i Wor oo
In thislregandethelterrh “mhltmlr@ meafersﬂmanhubiting&zﬂnﬂulﬁemﬁoh @nd growth, in
ach art i aded nt 0 a

ded d
* aodfiafLiodt aplanonions y decBiepaicH JeliRdnanas Jor mamole, an

antS@fidrgens, 8gahedf anénkpReeBdniétinga podrug into a drug, an antisense or
t enperature-control |l ed progranmed freezer.

be
SiRN/bokh oere FRjatedrip adumeg; ormrwgwamvtsu%mﬂ ¥ig %et al., The CancerJ.
9(3%2:@92 QOES)Ch e‘ar‘ﬁif tu\r/1\}1? gfegb% b%%l Pgﬁg?g Q§ort ne, an
apdm:ans tddecingrfpe!nageme a)éeltdyelesmgplaﬁow@mbeer an Qngl‘ogénesis inhibitor

gen& \3%’88{“{35% ﬁ%{thc'ﬂ’SngB\r/eesgoF Ser?e Ha%%edseqéct:t{a B the group
consisting of a gene of phosphatase and tensin homolog (PTEN), a gene of Maspin, a
gene of RUNX3, a gene of Caveolin-1, a gene of nm23, a gene of Rb protein, a gene of

Brush-1, a gene of inhibitor of tumor growth (ING-4), a gene of urvivin, a gene of X

chromosome linked inhibitor apoptosis protein (XIAP), a gene of neural apoptosis
inhibitory protein (NAIP), and genes of proteins regulating these genes. The tumor

‘suppressor gene is not limited to those genes described above. The apoptosis

inducing factor gene may be selected from the group consisting of a gene of cytokine, a
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tenperature of -150 C or | ower. 30 Wen the frozen

cells are thawed, the sanple is quickly noved fromthe

liquid nitrogen storage tank to a water bath having a

sonidoehdsed tenperature of 371C. The thawed cootram20i8m05026

the anple is imediately noved to a culture dish

containing a culture nediumin a stabilized

condi tion. 16 WO 2009/ 028870 PCT/ KR20 0502 )
geRe S iRiPHIBLIY 3 ARNGPER BHROT RN Histor ﬁﬁ'f ft%Q%"‘?T@UPEﬁﬁem"('NF a,
INFC% INFQ)) a4 gBfe aPd c@ldn?ls'tlhmhtﬁ\ I‘f’§é¥ol‘fE(Ytbﬁs)aa ¢hb of 6B Ué gene of

[

um cont ai ni n 0% to 30% of FBS. he cell cultu

Anﬁd|. argengyofddNFx af@d@O@tﬂStSdﬂ@umilwq(ﬁﬁﬁlh)sa gene of Caspase a

oeH8RY A St 30 ok BECAD, o (IBTBAT 8 g o, an

: geﬂeaoﬁ/EthBdlrwaamg\ﬂh@sqseﬁﬁ meldieuagopdesie iglueing fbctonpene is not

o 4o S BB s, O BB o v

ko Pl Attt O
CYRURF I ARJE BEoSGBCoaans Ay P Serie.a # CHINKE: = GEne ot
CORICHIe!, SHISRE r@BIMSQD‘IdG?‘ta Qé‘ﬁe QPNB ?Pdtbﬁ‘lt bf@jén@fof E2IF. S Ting cell cycle
about 5X103to0 2x1b4 ce he medi um

regylatery gere isenat limifed de @qaémemsmcmmﬁd aRgve. ndhg@ngingenesis
f
riiidFRjeRe il b Yeieoeirom B trob opitBnrthd Lol Blombospondin-1,
a gxmesofmldngtad:h a gese oltunuftatine agjenealffcanstatis.ca gengafreastatin, a gene
enj ci G for pre in QOL gani sm
of Bl ahrap A vesruipL PO Reial Qe MBI R GRfR of mespin, a gene of
angkbbfh)MMS Od gG@@BbﬁW-Rd Iibrolé&tuﬁfﬂégrf\damg ahd agmtiesof Bitlorésellin.  The
anphotericin B or nystatin;, and m xture at ] east

angipgenegis @?ﬁ]'%% gene i veidimited o these FS ‘fﬁfc"%‘iél"a‘{%g The gene of

anléhzyme dynﬁéﬁﬁhb d proanid A a ﬁ@?%a odife Séﬂﬁﬁiaﬁébb)ivertmg

engi neered so~ as to transfer erapeutic drug

5-FG e &rit i dhatyis an mnticanaeg derd wr B (éYP%Bélgnne @ﬂﬁlclnaémgsn
itk 594 %A R PRS2 anliAE GG e

5-RO & aprdrug af 5ddhe The genedofcin ¢émsymeDEontveriired & prodrug into a drug is
ecret] I L-8 . or a, .ln this_regard, the {.
nof bt PGS MAPEAIS GeaoTog oy Png TREPT USRS ST BNAR @ gene
relafed t8a0Wdr mdy badrlit id ﬁﬁt liRfIRHQAS, &n aﬁ@lseaa@@mrwm oT'&GQene of Ras
t herapeutical gene may be, for exa an antiji-tuno

fargilyn @ geneqf gany. agenaphahb Wf@r B 1a a;ﬂeé'&rq; EGFWB@E'@S“E of Bax,
tai

a g‘éﬁrlém%rf afi’A ol éﬁ‘%’ﬁﬁmﬂ \ﬂrcr)tgis Gl @?% Wﬁ* @ﬁrﬁfll,hcge sBcreted protein

1 (GUBPet), a gens bV B, a yeoe 2ORaf-209gene DﬁSrcara genewfokktge gene of

el difs §oh¥ SBLRP" oS00 Jeney on apopt s s+t i ng
- angTieg eneditic vinls thiat &in be carried by UCB-MSCs may be a Herpes simplex
virus or a Reovirus type 3, but is not limited thereto. '

UCB-MSCs to which a desired gene is introduced in an expressionable state can
be appropriately manufactured using techniques that are known in the art. For example,
a vector including a to-be-introduced gene is prepared (see Dehari H et al., Cancer Gene
Ther., 10, 75-85, 2003; WOO7/037653) and then the vector can be transduced in ex vivo
into primary culture MSCs.  In this regard, examples of the vector include adenovirus
vector, retrovirus vector, adeno-related virus vector, herpes simplex virus vector, SV40

vector, poliomavirus vector, papillomavirus vector, picarnovirus vector, vacciniavirus
18 '
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gene. Specifically, the tunor suppressor gene may be

sel ected fromthe group consisting of a gene of

phosphat ase and tensin honol og (PTEN), a gene of
Wis29091028%70 gene of RUNX3, a gene of Caveol i n- PCTARISBH05026
of nm23, a gene of Rb protein, a gene of 30 Brush-1, a
gene of inhibitor of tumor growth (ING4), a gene of

veH{oY' é’dd‘lenﬁvnﬁ%r\?ec%r XF&E,?JEQHB%OH%&PH&ﬁgvélﬁgél% lg %@gg% H et al. can

tosIs prote éne 0Of nedra
be| uslelduMat thnepE@@ku?n 3(54!/8!6!) &mbnfmﬂp.sorte‘ day befei*enbeing infected with

ol T4 e 981500 AR BB  2R0% dh.  Then

theMatDanda sofidishiimgudi hﬁ fadéﬁﬁﬁrd%bd@@r t&@'llfﬁ@ﬂ ﬂfé édé?ﬁﬁ\nrus gene is
copsj st

th n ene of cytokine
IntioSsP0 Sth UeIPR kB SUIR UG Oz DA T Bei 5 AT the MSCs are
infOSR8 vith tﬁetdd!éﬁbwﬂﬁcq&fé S Tfh%ﬁttﬁé ir{fgﬁgb M@CQ?H‘?WQE?ed with a

Interferon(lNF-a, gene o
phesphasicadish guﬁq&mtuqﬂc@d@ena menhﬁnqjmdwng%applm‘d thereto.

Al@ﬁg{%‘ﬁ%‘?ﬁ%&ﬁ@,q‘sngfLNFrJSQJe%éﬁ da EBQ Péc? Séﬁe Eé]rg Pg 'ggga,d uged into

gene O
UCGR:MSQS bBadinga e IDlﬂAl%mBEanyangt!md seﬂedéa(from meailelunf-phosphate

mdfion. & SdBicseRetionad end st elrtophadien el Aferatvely, a
fusidrTbctsin lgenk kP peoteiRNRMsEasHIN RRfaiRIPTE) ahBantiglinof BFt&in can be
ene may be selected fromthe group

ul at or
intogherd iq HﬁBgMS&sgm the fugien prtategb@@weamcbﬁmg vqc@rdrseﬁ Wu SP et

c25C, a gene of
2l Do) BRochlys FECommih 3t L8 208 o ond- ook,

CDK"tIhe mateya may durtreer afcliRte aigeneimarker fpeae adﬁutEBE! higtoeical

oxfBUEH P e By 5 e B RS Sramogenc

or fhemescay posteinc bach asl ldcZand dvecn ﬁmums@en 6Fms;temm (GBP) dut is not

i it (R Vi PRt Al Hsroanser SoaCcl $h20% R of

vasggiin fumd@sdeftecante ﬁlﬁ%ﬁéﬁéd préRftePiand et lifhg the
endot hel i al growth inhibitor gene of maspin, a gene

Ph@ymacghiizal semposiion agceging f@fthwrwrwrmeatwn mayrhegprimary brain
tunff’dr:r iogs ! g‘}ey]ba?ﬁjﬂf ' ' 'E{@rﬁﬁ@olqﬁﬁ?ﬁﬂ'tt?rﬂg&etﬁé?can be diagnosed,

e I's Nno 0ose genes escCri
prexenied, affd fregtedeausirig thammmsﬂmnmoﬁmg twthe pesshtugvention include

Astidthfora R 4 oy Dol ARG RA AeamBgic Axtrsytoma,
Gliglsisétomapatitifgnie) Brath StéRlGittha %mhmﬁ@%’.fb%ﬁbﬁﬁyrﬁaﬂa
[ fosf am de which are anti cancer gs, wher ei n -

Gangliopeprasaa.JYixefl Gjioma, Grlwedgeqlregb@manoehtz M@/ﬂ:@h@l@at Aﬁ@dstlc
Ne@oﬁ{aO@H&dérﬂé OCﬁSq_aM%Ho?nazcbrﬁﬁfo hafn gﬁﬁné q{érﬂ&ﬁ&bla?wma

materi al s descri bed above.” The ntls nse or
Meguliablasternat Meningiamna, Ripealifwnare, Pltwitary Jumers,| Rrimitivel

Nedfieaoihl 15455, BladRyflort STHRMor Tald NdsHmari,
Pseanidok@refCembgeard ubenBas SclerogieneHoflveaer, bpaih {tJmors that can be
dia @"g{?,%rg? é%f' Eﬁ@?’;ghg treatemzsmgg the co%pos:tlon accorc} ing to H‘le present
invention are not limited to these tumors described above.

The pharmaceutical composition according to the present invention may be
administered together with any known anticancer drug.

Since UCB-MSCs do not express HLA-DR {Major Histocompatibility Complex

class il} that is a major cause for immunological rejection when a tissue or organ is
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I (WSP-1), a gene of Wit, a gene of Raf-1, a gene of

Src, a gene of Akt, a gene of 25 Erk-1,2 and a gene of
BcL-2. The oncolytic virus that can be carried by
WB:vBssTRy be a Herpes sinplex virus or a REeTHR2008/005026
type 3, but is not limted thereto. UCB-MSCs to which

a desired gene is introduced in an expressi onabl e

PSR BE oo dXkriatie Pl Ghe0 oBE, A Rpr Toe g etal,

Trany;ﬂémt@nom I'RH: 384-897 220033, immiuriclsyicst echaiene, suchsariotidn, which

arg%%orqn?ggkﬂ@?q?@gpma%ea% A SCGUE LA Mpimized. Accordingly,
Uélﬁ%ﬁ@ék’% &Y i the H&m%d&hﬁcﬂrdoWﬁJ’o‘éﬂféH'atchﬁilﬁ@ﬁSthe Ipfesent

IS regar exanpl es e vector 1nclude adenovirus
inveadion canrhe taksen fram, readdition tode Ref-derivadedCR; anetheseukiect-derived

U%%r pﬁﬁ%@ﬂﬁ[@ StS\y;l%é/ He%%n%ﬁ%rﬂ dn %%@Mé’&%%) be used after being

prilomaviTus vec
nmpgeseresd.r us vector, vacciniavirus 18 WO 20091028870

Egﬁﬁgﬁ%é"‘ﬁg?%g"@ﬁﬁé BpamiputEd cohigasTiol 16! Géne fapy or for
pré@iﬁng \dp tredtifg dldedses’ ac&ﬁdmé t5)he Seeent inesition, mﬁmﬂjr’!ﬂl@v include

before being infected with_ an adenoyiru ene,
pharnacaitically agcapigble addifves: inadditioniathe e sorapenent The

udBeiscé Esnﬁﬁé%aﬂ nfacef |Hél'cBthoQFi:'oH%é&gbé‘fbrﬁﬁﬁgﬁﬁg'e%E&table

vector to € adaenovirus gene 1S Intro .
forsmulationcthetican batadmrmstered te sbedior Thecsiitgble fofrulation may be a

noggd‘fél adsrﬂlnfsl?r%oﬂ B l?ch é@gﬁﬁhg%g@fs thrrﬁtﬂﬁtmrhorda locally

enovi rus gene. N o'he
adwilmlbtrableﬁdmaﬂbnm c Fmeﬂamme‘ arsterlizet isotutian dr sbspersion that

mc&ﬁe‘éﬁﬂ%ﬂe%ﬁ%y a%ﬁ%ﬁl{%lﬁ%ﬁ?@ﬁq’h%lﬁénm% nonsorally administered

in Qﬁﬁuéaabmaﬁn c aSpé@flda'il? rQaliee eﬂtheqstmndda&ﬁ@ﬂﬁ abyeptableGolvent is
a naked DNA and sel ected froma

appeapsiataly pwabmdtw;th ? phemmmutlaalblaaqcemable ﬁqmgb%medlum thereby
o 8 B8 BToFh 560 RSl oep et Examvles
of (héTpEb)aramoeatraally taaneptablemamm Qramedmm mhay mwsd@aiemle water, saline,

v B bR, B, AR LE . o

anfigdptit)substabce 20 bimder, Bt i/ectors may furth_er i ncl ude a

- Canne s gRbleFhEn el siesbed Abobe Son BE nansprglhe adginistered,
!Ig?‘ﬁegfgghaﬂnﬁstémdqm@ & dig¥ask! BPUSHE %orﬂbﬁﬁ&id! method

] Z or a%reen fluorescent protern (G-P),
Altematively, therinjectablenforsulation desorihedsihovelcan bﬁn@drmamt@ed through a

ce%ﬁ;ﬁ%s&i)riaﬁu%oé ve%%ﬁé ag'(r?@ Fué&l?ﬂé%l&&ﬁb t@%@nt@Sfdlsease preferably

preven usin
dirpdtlyrathoieistered|to aeighbering purtians of thens;tetcm‘ disezsprire renbrain or the

sp o o Bt e o B B4 F s 3 a0 Yt
desiriv@d@anthe administered using a clinical method developed by Douglas
Kondziolka in Pittsburgh in 1998. That is, a skull of a subject to be administered is cut
to a diameter of about 1 ¢cm, the size of a pea, and then a MSC solution mixed with a
Hank's balanced salt solution (HBSS) is injected thereto. In this regard, the injecting
the MSC solution is performed using an injector including a long needle and a
stereotactic frame for accuratly injecting the MSC solution into the brain.
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prevented, and treated using the conposition according

to the present invention include Astrocytons,

Pilocytic astrocytonma, Low grade Astrocytons,

WioepobeeBs7’e Astrocytoma, G ioblastoma Ml tif oPOEKR2008/005026
Brain Stem dioma, Ependynmoma, Subependynoma,

Gangl i oneuroma, M xed dionma, Aigodendrogliom, Optic

L‘Eﬁg %I'Iy @ 3?1/8\@@#? V%g%dﬂﬁy Hg@%ﬁﬂa 8‘{1 gﬁ{%ﬁﬂ(c%%dy weight,

préierhhiiy M@&b 65(&106 Mlell@gjodv&ve@htnea‘lhew dose Fhatytbé administered at

tive Neuroect od Tunor s abdoi d
onq‘;%%!;g divg hEgYRal egatment Sl\le?'[%‘f‘?"ﬁf (ﬁp&pggn%to the present invention,
th&%ﬁﬁgt%h delE P UCB- ﬁﬁtéﬁﬁy ey a%éo?&lﬁg ‘t@thé‘ﬁﬁ\@é’ @F diseases to be

brain tunors that can be nosed vent ed
treateélatf@jswnhgoftd@eaﬁ@rtpm tfe asmmn@trﬁgom putes q@ﬂéb@ Meeight, age,
an&%ehat‘-!re ¢t Reéotrhfnglyf B écﬂn‘nfé Grafioh 48RS gegﬁ'ﬁ}%rd' %‘:o‘é,e does
ove arnaceu osition according to thne

noblirek et scopeeoftth@prasayt ineentmim ni stered together wth

nown at cancer, drug..,Si nce - . do not
TR BPRY e R BisS iR A BT Pl Fortisin fiBase related to a
celtthas prddukes a8 or SROAPLRS indabesa tibidnBEIICIBORISCR, or a brain tumor,
ue . or .organ is 19 WD 20091028870

wh
Whﬁéﬂ?e &m&gmﬁgégééég migiedng adhgrapauticallpeffaetive@mountof the
phé‘ﬂﬁi@eﬁilcal%nﬁ)%gﬁi%ﬂ%ccg%tﬁﬂg T nWm/éhtl@flI toa garlent In this

Transpl ant ati on i nmunol ogl
regaech d4CBrMSCs intiuded inéhecshamcauwa!rponm@ltmj roay be taken from UCB

o QP 4 AR ¥ & SR oo RS i

regaid (UGB MSECs ahayclnmpsmi aitmymesdiggﬂoﬁ 0 thp eethidd Ssing
i.on ken from addition to a
ucEHES RoE RIS BliBRRe "G e copieclld ptiasdpammas.
AccTidlbr@ehDintéWtiod BSEpiovidesthbtHdd d¥ddMaSgGrdlisEfse related to a
used after being__cryopreserved. The

i
celUbBt modyces He & ioh GRP-prandiaducas %app@ah@wGBrMﬁCsOer a brain tumor,
and@ g Rt uﬁea rt@[ﬂ&f@lrm Y meoRY GBI 1 m'éﬂﬂﬁ Rt @CE% 4o/n this

accor resent I nventi on urther i nc
metmdpum maalbleyalz&iecémthlal detectdblei mmsker i anB&n'dCBl-MBCs labeled

it o 8o SATBEN R  FaSE3 ARSBHA, and an o

trackettimbdat tinfedihraufivet arﬁmat halthecdb”tebl@bmmes heryask 40 a

i OB Hop S AT b e Xl
mai&: tlBHainp@ﬂldIHs &ip S‘él'a'i }’Th@@ﬁnﬁéﬁy rgdy, QB@QZUEJQQG?»PV‘ If a stem cell
or exanple, a sterilized solution or suspension t

exm@ﬁlrm:lugtﬂ@'gsm seds theagministerssl ateexaliynigetingtathe sute of disease
canty H&%Heboftgﬂfi tnf?f?@ b%lﬁ lﬁ’e ‘3 H&é‘lnsfegfﬁﬂe atnﬁ etﬁﬁ‘s, diseases can be

inecta er ofr
diagﬂuﬂedwzmluhe site lof dtseasqstavh) be umﬂumd t(sesWeisgtedgrR at &l, Waf Med 9,

123%?&8@ 'l:'agpr a%gﬁ\(fa Hzte'dcrr?zlaér}/et%cn%%%}og IJC escaarcra rCOSI[le&ed to

-‘UCB-MSCs using a method developed by Lewin et al. (see Nat Biotech 18, 410-414,

2000) and then administered in vivo. The administered UCB-MSCs can be tracked by
magnetic resonance imaging (MRI). Accordingly, UCB-MSCs labeled with a marker -
can be administered in vivo and then, by identifying a location where UCB-MSCs gather,

the tumor and the site of the tumor can be identified.  In addition, UCB-MSCs labeled
- with the marker can be administered during the brain tumor treatment or after the brain

tumor treatment to identify the location and size of the distribution of the administered
21
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formng an injectable formulation in a conventionally
acceptabl e unit dosage. Exanples of the

pharmaceutically acceptable carrier or medi um nmay
wochoassberil e water, saline, 20 veget abl e OP¢HKR2008/005026
enul sifier, suspension, surfactant, stabilizer,

exci pient, vehicle, an antiseptic substance, a

UGB s ol 5 3fe BitaFess St it Sodr Coaeet FRe glepype monitored.
AcEbFdRtdly tha pragaing trﬁéﬁﬁbd Ss8 pPdvidesa nfétﬁcﬁ%ﬁnohl‘lom'@ ;ﬂ'ﬁgﬁassaon of

conventi onal nethod Alternatively, the injectab

thg bmtt&wdrﬁa@@setama kﬁb’é@@ te aﬁrf@fe"l thernat ewéarem the method
5
uskD U oED 108 DR BRb b 08 1By ek can

alsai baeap;bl;edatd ] chseamrewted)tm cghthat pragluces 1li-8ree GRO+dchand induces a
t site gi’@g%seinthe brain or the spinal cord or
r°PI§8“8€H‘& | ﬁorti ons thereto. For exanple, the
I nj #Gs abled thatrathatprienart defeaedhe th thenpresertdpeoifisationed
sin cli |caI met hod. devel oped by Dougl as
'"CRBQRf%e@IWareierfeWefF's'Eﬁﬁ ketyn 1998. That is, a skull of
a subject to be admnistered is cut 30 to a di amater

of about 1 cm the size of a pea, and then a
sol e Bresenk swenliamwil bedererived in fitithen dgfanlw@dptﬁrewe to the

j eG el
ol et e BTG ol M 3oty anc ar
intéemjastctodimit thel sedpe gf thel pregemtdeedndivacdneeptst er eot acti c
frame for accuratly injecting the MSC solution into
the brain. 20 WD 2009/ 028870 PCT/ KR2008/ 005026 The
dai Eya,ﬁ @g of UCB-MSCs may be 1x104 to 1x10 cell s/ kg

et Ut MEh 248, ROTGE0EBHEIPRES i Lisrans Hes P mblrtesrwere

pu.b,-ﬁagéa/frem&ef.cﬁvﬁébu&u@%mt@n (AIPOEY Shd udsd mmbrowesem

e present Invention, adm'ni stration dose

exm&wzwﬁ@s 849 A TOUHcanst BLG@’REﬁ celis wetedityreddn S beontaining

10898 RS Ront o i Uy e SRR B fPo g.5% oo,
mcahatogertd@? MG GEDES, 8, l.NﬁBoaml:l U@Eypellsiwere grown m an Eagle's

ool A i T A o

mafrewedérived rﬁé§éhdh?rﬁa\él sef SelNBMMIS0$) wasplichgsed ROmAaDIRZA.
related to a hat groduces I L-8 or GRO-a and

BM-M&Gseanchestablishesh UFB smese colturgd i erfMEMmedia congaining
10?@@@ 8 the met hod i ncludes adm nistering a

erapeutl cally effective amount of the pharnaceuti cal
- conposition according to the present invention to a

P PXRORRIP e DTASGE B LIPTIca) B8 HOREHSRYeGH M Begnchypal stem

cellsiecmiistg) i tsel f or ot her hunrans or an| rral s used for .

medi cal purposes. In this
us ddCBraagpley Wes eaiectest from th%um'l@am'n @adﬁlﬁﬁeﬁg&l\wth informed

I
maté&%l{\%er eﬂr’rtts'a nﬁ.ﬁegi‘ﬂbm)& 801 6. Saly Rétle BNY U cOIfechiBR ba§ ontaining
44 mL of CPDA-1 anticoagulant (Greencross Co., Yongin, Kyungki-do, Korea) was
inserted into the umbilical vein and UCB was collected by gravity. In all cases, UCB

harvests were processed within 48 hours of collection, with viability of 20% or more.

<Example 2> Isolation and expansion of UCB-MSCs
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The present invention also provides a nethod of

di agnosing a disease related to a cell that produces
IL-8 or GRO-a and induces a tropismof UCB-MSCs, or a
woexoep/28870r, and a kit used to performthe neCIVER2008/005026
wherein the nethod uses UCB-MSCs. In this nethod,

UCB- M5Cs nay be | abeled with a det ect abI e marker. The

oo RS lepiredadlolding 1S EXEIRI T Riefe, ABAEloe S0 S .

Figollstyrdiuergradieht (produded by Sigra @ol, dehsityT h@7ded/ed.) adricethen

waph) SEUEBh imds Faerivedopateantd (O UaF BoaDEIgE Go.)-containing a

babRgR&dilfm (GVEN! Sibeb BRI ¥ob v&seéd@d to thé fededBAHroduct to suspend
QE&_@] 189- 204, 2003’C) If a stemcell _expressing
§Gt-asthe YCBMSCswrrepamionest ata suitabls,eenaentration into each of

10% th% Fss t6n Eﬁwﬁﬁlbﬁs@ é’dﬁeé'}ﬁfth%ﬁ dﬁﬁﬂafé‘a 4 faafgdfugrf#a%\% CO,

i den nescence in real time an
maubatmsvdnledhm rrtmiiurdlwa;rajmead twice ime vmekéFlﬁ i s¥dwm tharcultured

coliSior 8l = e er v Ceseahalh 8 e sl WEfe dentiied with a
phmoomrastmlemsw@ C OTHee bablcltivaliérBwibrepamedig parformed until the

thod deve y Lewin et al. (see Nat Biotech 18,
ﬂ%e"&ﬁd then adninistered in vivo. The

adm ni stered UCB- MSCs can be tracked by 30 nagnetic

resonance i magi ng (MRl). Accordingl )l/ UCB- MSCs | abel ed
wi { REXATBlET Preparaton GiAHiMSEs dibeies Wit BRERaSt hen,

Cunae PO AR E i ] Bk MRS e With picH 28 (Sigma

Codding aamethdeNSGsedi abalrdérenmet[Batreda ey ddeal., Qevelopmental and

o v . 28 B 3], et SRNEE e bt rom

theastll critzfe @ikh b leﬁ'll%l'rgpﬁhtanﬂrth@rﬁ 2)!11307%&'“13 Weté Waehed WithQ@n
009/ 028870 PCT/ K 81005026@HCB . That |is, the
FBaritRs wedium. +Hhe washed ecllsovere %HNSM@ gpnififuge and then

suslﬁéﬂblb@"r?(ﬂ mL GFBFMéHt @hya kit Bl%vﬂi"e?ﬁﬂné mawa&urep a1'l$éh the resultant

gOVI des a neth noni tori ng progression o
cel tmpﬁnﬂgmhﬁ:pe@&xorms raiwed witki tmle‘éhie P&l-bfé,tcfrescmrtt Idee so!utlon(Zx)

and R 06Tl B AT 8, 7 BT S5 gt et

reanmltr’lnﬁiﬁetdimnscahtamurtﬁmemhalwmme of fééamgmers@rahqﬁm was added
e a oguc - or . a.a | C .
to 15 seacinarCieR Ao et BsitTot EiFE, Gl [heftst with PKrH26 were

colldtled i @ntefiging drd thEe, WASHRNLItS BE® tbiZ3t FBS- d:c§1ta|n|ng medium
i ncorporated by reference in its entirety. 10 T

thr%ﬁ@@ﬁﬁ“ﬂr%@ﬁﬂﬂ gxpafimentse described in further det ai |
with reference to the follow ng exanples. These
exanples are for illustrative purposes only and are
not<Example deCa-oulturaiof M3(es and pthesfeeti livepindsarswell chamber

unnt15|¥ %dﬁm‘se(?st (h@@-ﬁé@g’) were dyed with PKH-26 (produced by Sigmé).
The dyed hUCB-MSCs and other tumor cell lines were co-cultured under a cuiture

‘condition in a transweli chamber (FALCON) (MSC: cancer cell lines=1:5). For a control

group, cancer cell lines-free MSCs were cuitured in the same condition as described
above. The transwell chamber used in the co-culturing, as illustrated in FIG. 2, included
a lower compartment and an upper compartment, wherein the lower compartment is

.séparated from the upper compartment by a microporous membrane {8 ym size.) In

the upper compartment, PKH26-labeled hUCB-MSCs were cultured; and in lower
: 23
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15 U-87 MG A549, KATO 111, PLC/PRF5, LN18, U138 and

U251 cell lines were purchased from Anerican Type
Culture Collection (ATCC) and used in the present
wEmoeomsis. A549, KATO Il and PLO PRFS5 cel | s PomK®2008/005026
cultured in RPM containing 10-20% (v/v) FBS

(Hyd one, Logan, UT, US) and Gentamcin at 371Cin a

cogargnaRt S e ByA ez ogt Be Bt MiBel Heotafchhoer ool tine
LS DraurvaeMB Ipaphedyté NC-3D-2{Pmbuse’s flElBBlaslBNﬂQSB was cultured.

mar r ow- deri ved nchymal st em cel
AfieicoradivEng oS ANEERIAWO iysved thise J?yts &sphsthedmgratfon of

el MR WBIEES st
REGATASS %@@&@nﬁﬂgh?féﬁpﬁﬁgr fado cBMHrA4 HiBfbscope (x100) and

Plﬁd?@!ahl%uC@eMﬁ\ﬁ‘@dﬂmedmmun&cb@ﬁch&) | SThesamaBasyiment was
|
Hgﬁn\%@:rglegwal A’éf QeﬁggPﬁff?ér ik Ltl:"[)fﬁis a'n?%Zéﬁ%ﬁ‘icﬂ are tumor

cebfives nd #hd migratidrootyaifilg 26-tesesd UGB-MSL(ISBM&&)Ideehﬁecbn The same
I ant

b t
exBpisRl e Belfmediodiatdinyinidhh i Phitioned by U-87 MG
cell@ﬁﬁétp%bedﬂh%é lmwembnipaﬂmenvmm aywd UCB was col | ected

b ravjt arvests were processed

ihat @8}5%@%5}3'&!3@ &Q%MS%%W eqroyliursd withyvagipus mor cell lines

" %EEE“%%%S', P TR, RSP ST RRREUEM s e

migradech indel theclowed cwgpadmewhwpreecqunm e AraresuitYeB-MS3Cs had a

string oBlsr rRBERCCIRAST N 3p PARFUBET ikt oid Bl fffoer gl tines, and 2
welati tropie éori otherrtutrioe sellslFIGS. 3@HERT. (IyEIodRES. 3, the left image shows
iR B B B i 8 e B ot

of tafor\dafls  anththe Wght ifRige sHWR thelchke ie@hih LCBMS@YWere co-cultured
concentration_into each of 10 to 20% FBS- contai nj ng

with YRMGaalldi aRetaring el G & the migsation ofamaty PRHeS5abelerd

GRS s e 1 VT 8 Dl o GELCU IR s 68 nsteac
of luayancellsBad coltpreddihegnignatiorsqfi R 26-idbetas UﬁBdVISCs was nhegligible

(e BB e S ofEI P cHBRRHSY BlerBaRAR G- NSRe hag a tropism
for@%%ig@?dﬁéeﬁhglgﬂﬁatfdl@ gbt uongaﬁﬁwlmccssfbeuﬁwmemaué had been
CulFBe RATRiR GBS B 1 voidh wpule ahaw tiakihe Bondiianas medium
corﬁgm)edlé%ldlﬂe Faciors st Fdh o Qe Sftradl Lﬁ:lﬁ-ﬂ@(ﬁ@f&@ar& BABYT RAG cells.

., Developnental and 15 Conparative
ImTunoI ogy 24: 395- 406, 2000]. First, UCB-MSCs were

Sep@éﬁérﬁﬂl 5 Q'Eompanson of tropism of BM-MSCs for U87-MG and tropism of
UCB-MSCs for U7-MG
A tropism of BM-MSCs for UB7-MG was compared to a tropism of UCB-MSCs for
U87-MG, using a transwell chamber.  U87-MG cancer cells or medium were placed in
a lower compartment, and BM-MSCs and UCB-MSCs each were placed in an upper
compartment. In all cases, the culturing was performed for two days. As a resuit,

- UCB-MSCs were found to have a stronger tropism for U87-MG tha_n BM-MSCs (FIG. 5).

<Example 6> Comparison of migrations of MSC
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the cell culture dish by using Trypsin and then, 2x

107 cells were washed with an FBS-free nedium The
washed cells were collected using a centrifuge and
wioexos/esspended in 1 L of Diluent Cin a kit Prprawr2eesesozs
by a manufacturer. Then the resultant cell suspension
solution(2x) was mxed with 1 m of the PKH

flu Iut| n 20.and t hen the ur.e
wns YRGS B¥arag etn Bl Gihorsa 47 oot chmmatirae T g each o
Aﬂ@hﬁbt i8Qung €fder @eu HelRBHAUR PRt icahber ¢, 84 YI87- MG that is brain
vol ung of fet al bow ne serum (FBS) was added to th

capgarlionA pelbidbe loyrr commarineant wese sprcultgredsingy transwell chamber.
Thes! bﬁem@@%@ﬁdme%f BKU2®. w@cgs chgﬁ%g%{egé( gmpared (FIG. 6)

centrl uglng hen, washe 7
FBSAS4R: Heka, @M&T-Mﬁ celly were pw@bawmmétmempan type culture

o5 TR B ISR G MR AN S ARy b
se(umtlJ@Bnm(Dsg RRdAI14649,cohdntiela RiKstcRBuredrio @MEM. byn Sagnaase the
oS e T B8R0 5 R G R P o LBESW A et tovar

USQ’hﬂGtW thefrintBaN)of mmg@qrafeﬂ ih thé BEAtTA! e'iberuﬁ@ht a A tropism of

control 30 group, cancer c i nes-free M5Cs were
MSfreterithpserransaneelsorrs 2nalvzess déect rassll, it wasfeund that

UC@MSG@H&Y@& eﬁﬂg@g@ﬁr trdl:ﬁﬁﬁ fbuBP ﬁn@ 'i:’héi% L WrdiA @umﬁlscell line.

illustra , Included ['ower conpart nent
and an upper conpartnent; wherein the | ower

conpé{(érﬂﬁfgtbi éﬂt‘)ﬁrﬁ;@%ﬁég}ﬁd fromthe upper conpartnent

opor ous e (8 pmsize.) In the upper
conﬂlﬁcmﬂi eadPdi2hrdectind df Midhdh bENsS mmrcﬁng: usruwedumor cell, were

i I 23 WO 2009/ 028870 P
co 30y, Al e Gilired,men i an elEEte ol 06 Y IPRIG.fBoflle from the
cul#dl?rg.d Méd:&mm ephiAéd Bﬁl@@ﬁl@ é%"tbklhé BRtibédyldday . human

ocyte NC-37, and nouse''s brobl ast NI'H3T3 was
c uI %nﬁeéo whight @wb@dleélﬂfwaﬂwﬁgcyt@kln@ Mere astaclmowaaww from a kit
f
for %@tcﬁ%&fﬁa‘g@ﬂlﬁg@%% frbgﬁagpﬁﬁ érﬂhrbaés’ éemd r%atcfbw ¥ith a blocking
soluiia fos cop doX 1 0B paraielys aRiGHnés bﬁbbeded:@&re;mm by goaduitdring

OB SR 5 30 BERCIERs R4 g oo wer

adjastéd 2315 mii athesy; antl weh medililn was@ixed Vith the Mixes %fnltlﬁedles of
PKH26- | a was identified. The same

oy mérq%ﬁ?eca;&@ﬁﬁéﬂﬁaﬂ REENtigeR-arwiRarY reaclipR wasileghiced for one hour.

TR SS9 56l A3 gt U i i
CnykﬂE?-WB@S rerated with dog fikm that WalSrSmeteﬂJb theddocking flor 4°C for 12
hodré neﬁft mﬁeéﬁ%@ﬁf@% fflréwc\p%gpﬁ e&rﬂja W}:\%ﬂl %}#tlo?lb%cﬁ\gashed and

MEsench REUE' M grare
theh evashed mv'rtbuatettimndistihcbwam.nt Thken fie filmrwasittied BOBolBEsnperature.

Aﬁer}a}"gpgating the washing and drying process two or three times, the film was reacted
in a solution containg streptavidin-HRP for 30 minutes. Then the film was washed with
a washing solution three times, reacted with a chromattic reagent, and then exposed to
an X-ray film in the dark room.

U87-MG inducing strong tropism of UCB-MSCs secreted growth-related
oncogene (GRO-alpha), IL-8, MCP-1, G-CSF, GM-DSF, IL-8, IL-1B, a migration
inhibitory factor (MIF), and Serpin E1. Specifically the amounts of GRO-alpha and IL-8

were higher than those of MCP-1, G-CSF, GM-DSF, IL-6, IL-18, a MIF, and Serpin E1.
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strong tropismfor U87-M5 LN18, U138, and U251 that

are brain tunor cell lines, and a weak tropismfor

other tunor cells (FIGS. 3 and 4). In Bof FIG 3, the
vl fo09/0m8g7@ shows 15 the case of the control grPOIYERRIVS/005026
whi ch a human cell |ine-free nedium was added i nstead

of tunor cells, and the right inage shows the case in

Flgg% éppwggéﬁh@gsﬂbgﬁgd B? ﬁég&%éb%{%'%\ﬁa N U87§,e|YPCu‘?ture supernatants
thr’aiilblﬁfél-ciy&h@hfe?drramd rk@(i%smandfrﬁbnn’ﬁatbd al:idgle&"aériyédlspmélcompared
e i ne-free ium se of tunor
to ecqtial group arﬁﬁowgmﬁ?éoﬂ O Tabie & vioines i e RiBesss are
cyt&&e%qgéﬂ Wera! d‘én@@d 16596 £8% E:G-%uh@f ﬁg Wﬁﬁﬁﬁn&f celils Of It'ﬁ ﬁghﬁ)lrkely that
However, PKH26- had a tropism

thmt@klm@aMWamlsmmu{éﬁ -Mp%-ai n U 87 I\/G cel | s

but U- 87 M5 cells had been cultured therein (see D of

FIG 4). Such results show that the conditioned nmedi um
- cont BTaied 1ol ubl e factors that function.to attract

UCB- M5Cs toward U-87 MG cells. 25 <Exanple 5 >
Corrparlson of troplsm of BM MSCs for U87 MG and

for oS S5Cs for
INCBB 7- I\/G usinng a transwell chgnber. U3/-Ms cancer cells
or nedi um E+vl aced in a |j@ike++ conpart nent|, and

BM MBCs and [UCB- M5Cs each werle placed in an ypper 30
conpart nent BlIGAM-3t4 cases 1t HeerpiE{iiti ng was jperf or med

for two days, Asa result Cs were fourd to have

a stronger t¥ G 5).
<Exanpl e 6> 4 WO
2009/ 028870 ’ ed from
four donorsl|in the upper co gaetnent and eachl of A549
that is lung cancer cell, Hella that is cervidal cancer
cell, and UB7-M> that is braifib-8+cancer-gliomg cell in

LStTHE I ower cm\gpartrrent wer e cq-cultured in a transwel |
chanber E++tchenpt actj c iM@ittes of of UCB- MSCs in

each case re conpared (FI G| 6). 5 A549, Hella, and
Us7- MG cel | ¢k i e culture

col |l ection ) Each of Aﬂ4%+and U7 MG cqlls was
cul tured i nfFI=—26%bovthe—sertmecontarmtng—RPM 11640,
and HeLa wa$ cultured in DVEN .ghn each case, [the
gschenotacti c|index was cafrcurgted by dividingithe
nunber of UEBAMEGs+n gr at ed tiGrRDad+US7 MG by t he

nunber of -M5Cs mgrated iln the control eXperinent.
A tropi sm ofit-8+UCB- MSCs f or fitfibsle_cancer celll s was
anal yzed. aresult, it wag found that UCB-MSCs had .
the strongg F+ ropismfor ug-8rstk hat is a . Brain
turrpr cel | éerme1++ Exanpl e 7’5(—.%’ l(:JJ[ane Array

IL-1ra++ (G-CSF++)

IL-8++ MIF++

G-CSF++ (MCP-1+)

IL-1a+

IL-1b+
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M5Cs and each of three kinds of human cells, including
Ug7-Ms tunor cell, were 1s co-cultured, and the

cul tured nmedi umwas col |l ected. The cytokine profile
woaond/dzes7ecul t ur ed medi um was exanm ned by usi BRgT&R2008/005026
cytokine antibody array. A filmto which antibodies of
vari ous cytoki ne were attached was taken froma kit

uas CPoGREY (i Bl AR TR R Sty bRy M8 cen

cuﬁaﬂsromlye land tmmﬁur@foﬂﬂmﬁw 0@l e epaRd. bEach condltloned

- h of th
VA PUBRIS o e HEAY BT ee, SR theh viealied by an ECL reagent

Th@ﬁJth@mdaﬁzédJoo'ﬁdmen@a rrﬁétﬁéwe?éléor‘ﬁgﬁféd@@a\éﬁbm éQéé‘PFb 8). FIG.
the m xed anti bodi es of i nes cont ai ne

8& w@wa ¢ytekioe antibady ajeay-analysie ﬂ%ﬁuﬁé Hem e mediumprepated by
cufé@fngzﬂésh(ﬂ@bs 0 d\f‘ﬁn@‘é%\'{ﬂbl et D Ffltbﬁ SE%Wse%tokme antibody

I ne anti bodi es were co |ned W secret
arreytaulalysss‘emh freradhe chadiurh préparéd by cuttating e 4487] MGt endy, and the

el Beer b o fld Sireliss Af WBE RIS Sl ut o

andFI@BE dhowas bsulth Rientifled byl issldtingtraRNIAsom WCB-MS$ @l cultured with
TN e e s S T —
RTLPCRAyAS ﬁ&ffomiébewfth 14t} écﬁs@ﬁﬁﬁ\%% ahd GAFT®Y st%ed as a control,

cont ai ng streptavidi n- HRP m nut es. Then
Whan iepiel gl mwfc\rwasanmlred@ysmﬁa%nt was wndu thatsU 87 MG
exiyERESE-Hid floth RLOUR G e Kun AR WR R SHABRE BCEMS Cs.
strong tropi smof UCB-MSCs secreted growt h-rel ated

L-8  NMCOP-1,. G CSF, DSF, ..
L EExgitte > vl kytokife Wil faspeety YRRt Mgationng
Servh@eﬁéct cbmesi GRG Mcme(mntsysserﬁé mOu@AqbﬁthareS ect to
er than those of MCP-1, G CSF Fp

i h
m*sret'%;n OWC%RO' %swas MEABUISE Ysing E«QSW%mwmgawwo
PHR@(?‘» t&%%@@&t@%ims whfe IZcé&‘ eﬁﬁﬁ;@? Eémggﬁﬂeﬂﬁgn@ﬁo cells were

anal yZI ng ysat es an ture supernat ant
placed suige |QW§WQIRPaf§ﬂalﬂtr a)}dCB!cM%@S lwesmcmlﬂﬁa@hm an [L-8 free medium or

in dclgln !@F%&%hﬁ%ﬁg@e@%%ﬁ%&%?@ %?F%%ﬁﬁiapirm g?tf}na%e IL-8 for 24
houwrgt oAk éuegsuln ﬁm b]eaemaaLEB MSG&(mi‘g?ate‘dlhTibreml?It‘n@n treated with
t tur,i cel | s. is
IL- Eﬁ 2 Y@hepq ﬁ?f%glp e?ﬁ@é’@?ﬁbﬁ\fr%ﬂzlbe%‘ay i nduce a
t r qpigsfaceptoreR-UERMSCE Eahlbe éf?ecﬁ@élf bldbfzé& Sy antl-human CXC

Supernatants NC37 M F+++ M F+++ sl CAM
chegmakine receptor 1 (CXCR1) antibodies. After pre—mcubatlon of CB MSCs with

- anti-CXCR1 antibodies, recombinant IL-8 was again applied to UCB-MSCs. IL-8

mediated migration of UCB-MSCs was reduced, in a dose-dependant manner, by
anti-CXCR1 treatment (FIG. 9B). Anti-CXCR2 treatment also showed the same effect.
Similarly, GRO-a. treatment also enhanced UCB-MSCs migration when compared

- to untreated cells (FIG. 8C). GRO-a also belongs to the CC subfamily and can interact
‘with the CXCR2 receptor [see Wuyts A. et al. Eur J Biochem 255, 67-73 (1998)].

In contrast, significant differences were not found in UCB-MSCs migration in
cultures treated with MCP-1 (FIG. 9 D). These data strongly indicate that IL-8 and
GRO-« participate in migration of UCB-MSCs towards U-87 MG cells.
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M P-la++ M P-la++ |L-16++ MP-1 b++ IL-6+ |L-8+

LS174-T M F+++ M F+++ |L-lra++ Ser inEl+++ 3RCa+

I L-6+ 1 L-8+ U87 sl CAM 1+++ GROa+++ |L-6+++ |L-6+++
Md-2069/0488708+++ Se | nEl+++ Serpin El+++ | L- 1P@FAKR2008/005026
(G CSF++) |1L-8++ MF++ G CSF++ MCP-1+ |L-l1la+ L-1 b+

26 WD 2009/ 028870 PCT/ 1 Q 2008/ 005026 Conditi oned

nmedi a col |l ected from UCB-MsSCs cultures only, U 87 MG

cell cultures only, and the co-culture of both cells

wer e<Axafipis 08 .UCRMMSCS migrta'te:smWardmew ﬁem/aeerenpmlaahgdbs

¥ caghe releteRI bRBvRr iR congRmEih o1 Rt crRiad Jopspaversl cancer

ceh8 Eﬁ@ﬂﬁ%ﬂ\%@@ﬁhgrﬁhbﬁ lovﬁéﬁféa%h Gan8er ceﬁ'vﬁas ldénﬁféds hgus. 10A

cyt oki ne anti body array anal ¥SIS results fromthe
shﬁw. ﬂrr@wf%ladwﬂmmmanﬁrg iossoivb e senieteddm gnagia in which U87

MEEHNTGE. KRN GonB SO, RHIOHLAS RO FLTERES e
canber) dey wiete cultwed.anld thiseegandd thencqnce plimtéoh ¢ill-8 was measured per
tyri - MBCs U-87 h '
1382l el e Cabanpel AP e aE TRy SR £ Msh ot e niohest 1.8
prodiidtione d TWistdata soggasted\thalt QOGB-MSTs hid alstbhg nﬂgraftlbn rattraction

U-87 Mz cultured wth apnd w t hout UCB- MSCs
towgrdder® pepdugiBarcsiisdn adettion) pther 515@@(‘1*9*‘%'” ﬁvmé"rfe?%baiﬂft is, LN18,

U@%P B WS 14sAd, .'ﬂ§o §h§\ﬁéﬁ il s:mllmhédhctehﬁaﬁcﬁi’ féluelocff IU&*& that of U-87
NA was neasured by RT-PCR 1t was found that

IVIG (see FIG. 10B). Therefore, it can be seen that UCB—MSCS has a troplsm for IL-8

secreted by brain tumor cells.

In order to know whether addition of {L-8 to cells expressing a fower level of IL-8
induces the migration of UCB-MSCs, IL-8 was overexpressed in A549 that is a human
lung cancer cell. FIG. 10C shows migration results of UCB-MSCs after IL-8 gene was
introduced to A549 cells that secrete a low level of IL-8 by using a lipofectamine reagent
and then IL-B was overexpressed. Referring to FiG. 10C, more UCB-MSCs migrated in
AS549 cells having overexpreesed IL-8 than in A549 cells.  Accordingly, it can be seen
that IL-8 could be a strong inducer of UCB-MSCs migration. FIG. 10D shows the

concentration of IL-8 secreted into a medium in a condition of C measured by ELISA.

<Example 10> Comparison of reaction of BM-MSCs and UCB-MSCs with respect

to IL-8

Since it is known that BM-MSCs migrate toward U-87 MG cells in vitro and in vivo,
migration characteristics of BM-MSCs and UCB-MSCs with respect to U-87 MG cells
were compared to those with respect to I1L-8 (FIG. 11). A of FIG. 11 shows tropism

characteristics of BM-MSCs and UCB-MSCs migrated toward the lower compartment B,

‘that is, toward U87 MG. B of FIG. 11 shows tropism characteristics of BM-MSCs and

UCB-MSCs migrated toward the lower compartment B when they are treated with IL-8
for 14 hours, Referring to FIG. 11, more UCB-MSCs migrated than BM-MSCs.
Therefore, it can be seen that UCB-MSCs strangly corresponded to I1L.-8 and migrated
more, but BM-MSCs relatively weakly corresponded to IL-8. -
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expresses |IL-8 in both cases which US-87 M5 cul tured

Wi th and without UCB-MSCs. 15 <Exanple 8> Effect of
cytokine with respect to UCB-MSCs m gration The effect

o 009/@887BRO- a, MCP- 1( RND Systens, M\, USA) WPCIVKR2008/005026
respect to mgration of UCB-MSCs was neasured using
traswell mgration assay. PHK-26-1abelled UCB- I\/ISCs

o e Ak° FE SRRt REe Titiechfer Cheig! ahaEXErz i

ucelMeced in an IL-8 free nediumor 20 in a nedi um
nt concentrations. of reconbi na

P BrasEias IPUpIS 55 CXT Snd R Weishareiik- SqgRemIarssiad/CB-MSCs
andBi nh@ésl\/ﬁ;ﬁ?éc AP maaguﬂﬁ%ﬁmﬂm%ha% H‘i&éa‘gc}&)%fcxcm and

t han when t hey vvere not treat

CAGRR. rEla p1t2oﬁ\ shaweesults@f RIaRCRewhich avas pasfomedovite@XCR1 and
C%it??g@még%’ gRg: e AINA 1€ EEEJfét & S&&P%%R‘&%&gﬁz , GAPDH was

ter pre-i ncu
incémde'd im@acl'asammiedo assessetherquanwytof the Bolatex BYA. N FIG. 12 B shows

o RO RATR B CXORL A CX i Shilinde Hidnsesuring pach mRNA
baﬁﬂﬁnteﬁ‘é{ﬁ}lﬂf eb{airrst frdrﬁ'F@G 72 usi‘h@ta d&i@ﬁ%éﬁéﬁa%ﬁam, p<0.001;

al so showed the sanme effect. Simlarl

n=g}.c Afid resull @‘&Bﬁ‘ﬁ%&@wyﬁn@me Ry ﬁq’ﬁ‘iﬁd \WﬁB‘hUCB MSCs and
BM- Mﬁ@é A bﬁnﬁ REh&R (%I@ pfd: & op@ﬁ(CR%oaCﬂgg& was higher in-

bel ongs to t y and “can 1 Rt eract
UGBrMSSeR@anrin &M&S% s el%lGle’Zt(é showganalysis EasultsBlhialhechby

b iad BRI apd YRVl aF B FAPL i pribodes

identifyt enpesssisreleveld ofiGXCRICENA CXTCRR (4 0D). Rb%?ﬁngiﬁ:t 8 of FIG. 12,

UGH-RES dne BI-DRISS stad iah saPlassiomiesei ol GXCRT s CXCR2.
Sind@aR/RABHgh EQ-HRXI?@ Qﬁ@if@p ald TXCIR2 ARBleBsde UQ@M% migration

rates toward 49 cel|l overexpressing |L-

towRs AL G MG rrobiet oo i Heeadned ppiasm SICKERE and CXCR2.  FIG.

12 ??Qfﬁcgl%segnél{/ ésﬁ;‘(t%?@haz@%gg fmtg@?#iaﬁwl | ggﬁﬁs{@%@d BMMSCs with
a sec@ma}y ghtibedyriniBwithesh dntisCXER 1cartd CYCRArardibbdiasitoidentify antigen

s T PRGR Gl FoRR atiliodosad (1'ing cancer).

and PLC/PRF5 (liver cancer) cells were cultured. In
thIS re ard the concentration of |IL-8 was neasure

* per<Exapiils 12&1Intodugiion o grpe intpcnbilical poid hiead Hﬁ&?é’éﬂmal stem
celb- 87 MG showed the highest IL-8 production. This data

suggested that UCB-MSCs had a strong m gration
at tAaan iexample efanexperiment i whicki sgerseisiistroduced into UCB-MSCs, a

o 8enhoRin (B Rl bl ot Bbubraton metnoa
witlt e MSGnedadeafectof ptddued by teinsdxadfiosysim Odsansiesh
eleﬁé%ooa{atﬂqrb%qegm(f of fx?{f %e!is of UCB kﬂﬁsé? Sere E&Eurgg?érlﬁ%sdays and then
placed in a mixture of 5§ mg of a GFP encoding gene and 100 ml of a human MSC
nucelofector for 15 minutes and the gene was introduced in an electroporator. The
resultant UCB-MSCs were moved to a plate and after 24 hours, expression levels of
GFP were identified with a fluorescent microscope. The GFP could be identified in a
cytopfasm of each MSC (see FIG. 13).

To test a tropism of UCB-MSCs to which the GFP encoding gene is mtroduced

each of a GFP encodmg gene and an empty gene was overexpressed in UCB-MSCS
29



secreted by brain tunor cells. In order to know

whet her addition of IL-8 to cells expressing a | owner

| evel of IL-8 15 induces the mgration of UCB-MSCs,

o Boness@ver expressed in A549 that is a humapcTiRIR28/005026
cancer cell. FIG 10C shows mgration results of

UCB- M5Cs after |IL-8 gene was introduced to A549 cells

arH] %8{"'5‘% rgﬁfsﬁﬂbo bﬁé%?ﬂ tangHg:th *{l@;%l tbé}/g é\/}a@%‘ was identified. After the

geNeanaX Mtreasest asiaésdribied tibiove FUCB-MBCs f&sH@&BF@Qﬁere placed in
mgrated in A549 cells havi ng over e>éé)r eesed | L-
e

an WPhes SomASNITENt af.a SiEaRWgll ghamberand Hebsihwes pfécd in a lower

oot RE LA HARHRRA, B 1R VEBAPSR RpRisSingorP and Uo7

MGrwerexcoraittiuced fon 24 hoonsli tAroongtells migrateddawaid theliGeer

e TR IV T W

UCBMSBYlovBfexprasgingt @FP alvertd intr®iGchin ofh IGFR geiy hhd @ stiuthg tropism

i i , i ation characteristics of BMMCs and
foiﬂl%{/%Fmﬁs'respect to U-87 1dMs cells were

conpared to those with respect to IL-8 (FIG 11). A of
"FIG 11 shows tropism characteristics of BM MSCs and
UCB- M5Cs migrated toward the | ower conpartnent B,

that is, toward U87 Mc B of FIG 11 shows tropism
characteristics of BMMSCs and 30 UCB- MSCs mi gr at ed
toward the | ower conpartnent B when they are treated
wth IL-8 for 14 hours. Referring to FIG 11, nore
UCB- MSCs m grated than BM MSCs. Therefore, it can be
seen that UCB-MSCs strongly corresponded to IL-8 and
mgrated nore, but BMMSCs relatively weakly.
corresponded to IL-8. 28 WO 2009/ 028870

PCT/ KR2008/ 005026 <Exanpl e 11> Expression |evels of
the IL-8 receptor CXCR1L and CXCR2 in UCB- MSCs _
Expression |levels of CXCR1 and CXCR2 which are |IL-8
receptors in UCB-MSCs and BM MSCs were conpared by
nmeasuring MRNA and protein in each of CXCRL and 5
CXCR2. FIG 12 A shows results of RT-PCR which was
performed with CXCRL and CXCR2 prinmers after nRNA was
i solated in each of CXCRI and CXCR2. GAPDH was

i ncluded into each sanple to assess the quantity of
the isolated RNA. FIG 12 B shows results of
expression | evel s of  CXCRL and CXCR2 obt ai ned by
measuri ng each nRNA band intensity of gel obtained
fromFI G 12A using a densitonmeter (* and **, p<0.001;
io n=4). As a result of RT-PCR analysis for all the
RNA i sol ated from UCB- MSCs and BM MsCs, the band
density of the PCR product of CXCRL and CXCR2 was

hi gher in _
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UCB- MSCs than in BMMSCs. FIG 12 C shows anal ysis

results obtained by inmmuostaining UCB-MSCs and

BM MSCs with anti-CXCRI and CXCR2 anti bodies to

wdexnbd/dzgs7expr essi on | evel s of CXCRL and CXCR2pCxA®R)08/005026

Referring to C of FIG 12, 15 UCB- MSCs and BM MSCs

showed hi gh expression | evels of CXCRI and CXCR2.

Since IL-8 has high affinity to CXCRL and CXCR2,

i ncreased UCB-MsCs migration toward U-87 M5 may be

due to up-regul ated expressi ogLAMEXCRL and CXCR2.

FIG 12 D shows analysis results obtained by

i mruost ai ni ng UCB- MSCs and BM MSCs with a secondary

t

5 AFRENmari tich) EanbaRSt o PRShIA0 Sy Rl B REfoG Swherein the

phaﬁﬂaMRal compasiifineeompriBespegenchymahsteoucrllsi iselateld from umbilical

b el |
coﬁ?ﬂl‘aﬁﬂ gs\bglolﬂ lrf‘r?éésl.o Pgﬁ!ﬁméﬁ{)gm %@%%xﬁﬁﬁ@# @%mabci %@Fgghymal stem
cellmtroduced into UCB-MsCs, a 25 green fluorescent
“protein (GFP) was overexpressed usi ng an

el ectroporation nethod w th a human MSC neucl eof ect or

1. OV PHarBYa R cBhpsRiof of G%lma!n 6hh@i‘eln the mesenchyma! stem cells
el ectroporatl on met hod. 4x105 cel UCB- MSCs

isofated fioatumpiicahgerd hipodand/enibe m?ﬁ%@hﬂnﬁ#ﬁfamrﬁauﬁ @mﬁamﬂed from
f
sald Boealch ey SpRDCQE' MRS ARG fordlond bl 1B wrdfiig bran
tumensr oduced in an el ectroporator. The 30 resultant
UCB- M5Cs were noved to a plate and after 24 hours,
expression levels of GFP were identified with a

f3l. utheeplarntaceuticad sompesitidh &f Sl cio wherdie ahdgiittufrictgend is
FI G

inBeufRd PR TR noBRER: 87 £k Terlatoaiorh Hrblichl Serehlood andlor the

mesBhEMIAem cmexgsano%d%?n %am%g@uﬂhgn@ 8faeh adyempt y
gene was overexpressed in UCB- M5 WO 2009 028870

PCT/ | CR2008/ 005026 and then, a tropismof the
[e g@@u e .
' #hzmet enermvvas In ro ES'WBfg&scrrB”’g%E@eﬂL%@me 1S
selestpd drosm ti gBEEPp wensis{rigackeal timor suppuggser gensar apopivsisinducing
ns anber_.and U- was. pl aced.in .a | ower
facfbs g BPr HoR1 ofiHe [SRatPH-aghs and Ao ADGioBeasS inriifor g2he
UCB- MSCs expressing GFP and U-87 s M5 were co-cul tured

E 24 hours. Anpng cell s mglrated toward the | ower
Fhg-RNRemace sl 15‘6§P'P$'U%n eEflpin dewhereitine thmep suprregsor gene is

selé&éé\‘ lf't)em {nle drétp ESnﬁ%ﬂéﬁ?ben%ﬁ@ﬁﬁﬁ%ﬁﬁrﬁ%ﬁéﬁ'H?)gnoiog

I nt'roduc a stron
(PTtEwpagenefqﬁMagpm gerel af RUNX3, a(gene of Caveolln 1, a gene of nm23, a

gene of Rb protein, a gene of Brush-1, a gene of inhibitor of tumor growth (ING-4), a
gene of survivin, a gene of X chromosome linked inhibitor apoptosis protein (XIAP), a
gene of neural apoptosis inhibitory protein (NAIP) and genes of proteins related to

regulating said genes.

6. The pharmaceutical composition of claim 4, wherein the apoptosis inducing factor
gene is selected from the group consisting of a gene of cytokine, a gene of interleukin, a

- gene of a tumor necrosis factor (TNF), a gene of interferon(INF-a, INF-B, INF-y), a gene
of a colony stimulating factor (CSFs), a gene of p53, a gene of Apaf-1, a gene of TRAIL,

31



10

15

20

25

30

WD 2009/ 028870 PCT/ KR2008/ 005026 CLAIMS 1. A

phar maceuti cal conposition for preventing or treating
brain tunors, wherein the 5 pharnaceuti cal

WQMPOBIkETON conpri ses nmesenchymal stem cel | s peoikaze/005026
fromunbilical cord blood and/or nmesenchymal stem

cell s expanded from sai d mesenchyrml stem cells. 2.

T rmaceut i cal osi tion n
= e AUGOTRreS p b o PR T geh€r Bocp B SUFBPE, Bighr s vk 2
geheraf ;ﬁlsmarwidogertdsa)frmstemhyméd ot regulatihg saibgeneded

from said nesenchymal stemcells function as a

carrier for gene therapy for treating brain tunors.

37. The phBAhaRARiehl ComhpsSIREROST ddifiy, ‘Whé?élﬁ'tﬁé éell lﬂ'f‘tﬂé ?édlllatory gene
an anti-tunor gene is 15 introduced to the nesenc

is selepteddran thesgioupcansisting ohapene af cris& d g@ne@(ﬂ Cemwéyclm A, Cyclin

0.+ EYelin EICEUERY PRLacl R Geple> g BPTPALLR hoRTbRB|éINKa, a gene of

C@l&(@iblﬁ‘l g@?&p@?ﬁlgacmm) agene D?Rﬁ Ipeoteint a%ar?gtrnf Effnaniamtisense or
t rom

siRflabs ah eha® oPbiling IR G it S Blnes,,

gene, a cell cycle regulatory gene and an angiogenesis
[ h' it 5. Th t t
ﬁ:‘fz Eﬁr wﬁ%ﬂ%t [:,altq%npi3 gﬁ%ﬁﬁe{ g@perég oglggljoggngas inhibitor

geﬁ@h@%l@gteﬁrf% Héegr%ﬁl&ngi@fiﬁ’g 8t ?gn@f)f ﬁr&ﬁﬂ@s:ﬁfndgn -1, a gene of
phosphat ase and tensin honol og ene o

engnstplin, a gene pbtuststainagene cg‘@aestat!n@gem pfgwasta@ me of restin,

2 el ¥Ts vastuey AABRGHA R Bh B, ot YyRaspih, Fdere
anginpoisting, a gege o 1&kd )ér@ihcbimﬁ:agmenﬂ amk& gena bf éndcmepelhn

apoptosis protein (XIAP), a gene of neural apoptosis

inhibitory protein (NAIP) and genes of proteins

ree| e ghawnadeeget| ohipdsitidnbf @%ﬂﬁsl wal@reﬁn a'B?erug convemng enzyme
phar maceuti cal conposition of c

99866?;%‘8915%0%@&59 mesenehypal %}eweceﬁ§ E%C&#tééﬂ‘@m W‘GH‘PFH?PW‘ blood
andl/d? s fid8eh yn% saafm eegseafpﬁdeexm 588:més it gm%E E} celis.

I nt euki n, tunor necrosis
a gene of |nterferon(INF a, INF-(3, INF-y), a gene

Qo eheg Bl é%wégéi'gﬁrﬂi\ﬁ?ﬁbs\fﬁe%ﬁgﬁﬁgéfsﬁ%y@veﬂmg

enB@ie YBAO iB4£6¢t6a froen getosinefde@armasesgene areh€YPRBBajenea
gene of Bad, a gene of FADD, a gene of JNK, a gene of

p38 ki nase and genes of proteins related to regulating

Sjai. drr@esRFmadeutida® cMPHSBEE Bt LIBMh 1CRABRN &h @an@éns@l @HIIRNA of a
4, wherein the cell cycle regulatory

ge@% relgieddo orajmtumer @ﬁ@[@ﬂ%ﬂég he ﬁ@s@mgyn@ ﬁ@?r@ﬁe&%@’glated from
unfil & Eor8 bidoCAR DS ME hEseirch§hsl $Bm cells expanded from said

. mesenchymal stem cells.

12. The pharmaceutical composition of claim 11, wherein the gene related to brain
tumor is selected from the group consisting of a gene of Ras family, a gene of ¢c-myg, a

.gene of abl, a gene of erbB-1, a gene of EGF-R, a gene of Bax, a gene of Apaf-1
Interacting protein (APIP), a gene of Wnt-1-induced secreted protein 1 (WISP-1), a gene
-of Wnt, a gene of Raf-1, a gene of Src, a gene of Akt, a gene of Erk-1,2 and a gene of
Bel-2. | L
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D, Cyclin E), a gene of cdc25C, a gene of p21 WAF, a

gene of pl6l NK4, a gene of CDK(CDK1, CDK2, CDK4,

CDK6), a gene of Rb protein, a gene of E2F, an
WOot2069%138%500r  Si RNA t hereof and genes of pr ot BCTWE&R2008/005026
related to regulating said genes. 10 8. The

phar maceuti cal conposition of claim4, wherein the

f L
oruE Bl cbRingsHEH Sy B BBRIm A PReo e yipe s
intafduced (ﬂ:mﬁ'teaheaencﬂnyg;!!h etenit c?!lmrsblatecrfrom L?ﬂrim:a?bord blood and/or the
t atin ene o stin
mesnangpaleoR Bl Sroent vin sia Gedarmpia s sele. o
gene of maspin, a gene of angiopoietins, a gene of

16-kd prolactin fragment _and a gene of endorepellin.
1. ol herpharpiagewicad GPW@QS'“@G%@@W ildnwhered tienpncolytic virus is

ene is
S O B o BP0 sl ated from
unmbi l i cal cord blood and/or the nesenchynal stem

T e BRRPRE G PR PotuiT BEREY SIE or Saf Fig. Mpetsia the brain
tu rhdrds pelmdtent;fr@n e gt umgcorsi‘s&twlg\\i:(ni:‘> %g?ecytemaeP%dwd astrotytoma,

Lo ASlsPPRAT S Anpklents ARemiara Glablssingeifame, Brain Stem

Gligftia, EpBRGy M| %ﬁnd@mzﬂ%‘%ér@h@h@&oﬁfa Mlﬁé@dh@ﬁﬁr
is introduced to the nesencd%m&!?‘ﬁ stemcells 1sol ated

Ollg%?ﬁd@@'qmﬁu@nt@dﬂewe (Gliomna tip Meuramea, fehasrdemanaNS

r .
LR eGB! AR RS AT o ingome
PinglabTemars, Riuttayd unadray Bdnﬁtwememrnectbdmmal Teimmoes,cRhadstloid Tumors,

Sclg\&%iﬂ §, %%Fheg%‘ % |%fPs§b|%8 u?%];qégﬁp agFgléPﬁfrOLg, Sclerosis.

gene of EGF- R a.gene of Bax a gene of Apaf-1

teractin te| n (APIP), a gene of Wit-1-induced
1Bc Aotpp %Oﬁd@QPW'BQJJB'" twgeaemoaﬂow brain wigr tegatment

proB?éssi’ong ?ﬁgﬁﬂﬁ e ct§hges@%r9%%§%% {6 ne g%&ﬂﬁﬁal%ﬁetﬁ@éﬂé isolated

fromumixiead ogrdotigod end/ps thetmesenehyimal stam cells expanssdtfrapn said
_ﬂ;m ein an oncolytic virus is introduced
me?en e rret‘sle,'emgg'&rnal stemcells isolated fromunbilical
cord bl ood and/or the nesenchynmal stem cells expanded

e e a{TBEP 25 HAGL: 1Br BAe(n Uie-mBsgach RRRL starm opliisolated from

umbitiesllastd Blovd ralnaldr?che ARISBALIRINAIrSIE RIS 8RpSidBd fPom \dafd!S
and Reovirus t 15. The pharmaceuti cal conposition

e gaTIChGal ey oIl AT Habelod With g dateabiaBakesi n | uror | 5
selected fromthe group consisting of Astrocytons,

Pilocytic astrocytoma,
18. The composition of claim 17, wherein the detectable marker is selected from

luciferase-containing enzyme-based fluorescent detector and Tat peptide-derivatized

magnetic nanoparticles.

19. The composition of any one of claims 16-18, wherein the brain tumor is selected
from the group consisting of Astrocytoma, Pilocytic astrocytoma, Low-grade
Astrocytoma, Anaplastic Astrocytoma, Glioblastoma Multiforme, Brain Stem Glioma,
Ependymoma, Subependymoma, Ganglioneuroma, Mixed Glioma, Oligodendroglioma,

Optic Nerve Glioma, Acoustic Neuroma, Chordoma, CNS Lymphoma,
33
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i 0 Low grade Astrocytoma, Anaplastic Astrocytons,

G ioblastoma Multiforne, Brain Stem Qi omma,

Ependynonma, Subependynoma, Gangli oneurona, M xed

W0 20000288701 | godendrogl i oma, Optic Nerve G i ONBCT/KR2008/005026
Acoustic Neuroma, Chordoma, CNS Lynphons,

Cr ani ophar yngi oma, Hemangi obl ast oma, Medul | obl ast oma,

Meni ngi onn Pl neal .Tunors, Pjtuitary Tu S, . .
CrarioRRe R, Asbiaaieh AR Tin, Mecg ot Meingiora, Pigeal Tumors,
Pi%gbhwl \ rﬁﬁi%a PT@mgi\@,Né{ﬁ‘béﬁtbdbmﬁé_ lﬂﬁ.m’q?dl 6r§,, Rﬁﬁlﬁ&@ﬁp?‘!@i’s, Sf'chwannoma,
repri an uberous Sclerosjs. . conpagsitiaon for
Cysisa dirseeiiyomatasss. ?’@ﬁﬂ otgmorssirelyi arﬂ@TQa%r.OHStﬁﬁlﬁfPSIS-
treatnment progression, wherein the conposition
i ncl udes the nesenchymal stemcells isolated from
wbi A Kt d0r teaating hiraipdumet/comprisingore 8 @xpiegsn veckonhawingsa prodrug
' [ . . '
cofi§ ARG EflzrhEBpnE) dh MpIRAERA ST, iR Sioechohtifal gy ool and a
prodruy ©f aetidemceddfugom unbilical cord bl ood and/or the
mesenchymal stem cells expanded fromsaid nesenchynal
stemcells are | abeled with a detectable marker: 25
18| Tekicon@sir 20, amhartindhaipiedrdg cohesrhg ehBane gene is selected
detectapl e marker is selected from
from,acyiosinecleanipassoonse ang gifelieRtaene.uor escent
detector and Tat peptide-derivatized nagnetic

- nanoparticles. 30 19. The conposition of any one of
A2ai The kitofigaimndit veiateintbe ionesenchymalrstérn cells éanlated from umbilical

oo AP35 MRS % SRBHAT Ao LB chchymalstom

celfsséredtrarisfeated wWith di agressioMubtiof having aBredmigoewerting enzyme
G ioma, Ependynoma, Subependynoma, Gangli oneuromna,

9®Rfvxed A ioma, Oigodendrogliona, Optic Nerve dion,
Acoustic Neuroma, Chordoma, CNS Lynphoma, 33 WO

2009/ 028870 PCT/ KrR2008/ 005026 Cr ani opharyngi ong,
i kAT 28y o of Rlims 2ERe 43« whereinvbribigindwor isiselagted from the

s o AT ISR S AS o,
Anaplasiidt Astranybarns,i GliobtsstasiatMuiliforBer Brain Sterd Gliohea, dipendymoma,

| erpsis. 20... A kit fof.treatin rai,n_tunmor .
SubnibBichan. Sneiofebiame et Klomis, Pl eindisgipmg. Otic Nerve
Gliglfmﬁygbétilsﬂ'_g Newyia, Gﬁ?ﬁionﬁm Gmiwh'lﬁblﬁbnﬁ@ D@laniopha%mgiomaf,

ood- deri ve sen mal stemcell; and_a prodrug o
Hewsw&%@am@?}ﬂg&@ﬁa akMF"'cB‘Sfo@l‘aaiPM%%,TWFg'Pe'?'FP'%%T“mWSr
PrifitRANELIr6 SAYEE fhd) T UPRETY "RhAIRIY TEmSRY, Sch@dnnbmal £98isa

cytosi ne deanm nase gene and a CYP2Bl1 gene. 22. The kit
Negfofipramatrsis, Psgidadiror Gerabsianec Fyhaipus Seleresis.| s

i solated fromunbilical

24. A gene therapy composition for transferring a therapeutical gene or product
thereof to a cell, wherein the gene therapy composition comprises the mesenchymal

stem cells isolated from umbilical cord blood and/or the mesenchymal stem cells

‘expanded from said mesenchymal stem celis, wherein the cell expresses IL-8 or GRO-u
-and induces tropism of the mesenchymal stem cells isolated from umbilical cord blood

and/or the mesenchymal stem cells expanded from said mesenchymal stem cells.
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cord bl ood and/or the nmesenchymal stem cells expanded
fromsaid nmesenchymal stem cells are transfected with

t he expression vector having a prodrug converting
wozgia2d550 gene. 23. The kit of any one of cl aPOWKRA0WBO05026
22, wherein the brain tunor is selected fromthe

group consisting of Astrocytoma, Pilocytic

251 B bR merghY BB ORI 2B e P RRA Higaponymal stem cells
iscthted fm Gpwilidyheord bicid M@W@dﬂﬁ&iﬁhyrﬁél&bhﬂé@léféi@ﬁnded from
ey(p)pu c Nerve diomm,

xed d.iomg, Aigodendrogliom, .
ey R Bl OGP GURTEES B8 therapy.
Cr ani opharyngi oma, Hermangi obl ast oma, Medul | obl ast oma,

Meni ngi oma, Pineal Tunors, Pituitary Tunors, ‘
P9 nThe geneNieranycesarasiian af tajrms24, rihaseibian antirtunaor gene is

_ L , Peoy
mEERBIRI T Yy eh 84 LY OB S L bigg enor e
mesenpbyhal siemfaglls expandest fromgaid neserghymal stém gelhe or
product thereof to a cell, wherein the gene therapy
conmposition conprises the mesenchynal stemcells

1250 Eiteegerfer therapylidmisasitionosfdidinczs] whisdéinthé BAti-tumor gene is

e ch | stemce]ls xpanded from sai d nesenchynal, .

selgPith LAl (R ONB o RIStiRg OF & IMAKGHRRSERSST JEDe, 3 apsRIDBIS-Inducing

fackst qume, h ' i -

R TR Y eFte rEQREGRY Gond B BRSADIREITP S HiTRGIYere.
mesenchymal stem cells expanded from sai d nesenchynal

e . . .
eI oo oSBT KT HRAGRICHR sPppasorcone
seleeted ficiny tredl group roosistig of a gene ofiphosphatasel dnd@hsindianolog :
od and/qr,,t he mesench tem cel | s. expanded from
(PRI % e i grhin. 2 Goes 0t RO B et o4 BaeBRT @ oeng ol nm23, a
geikeOERD PAstaipy a gendfof BHich-9289ehs of MIbItoP BPRMJr REWH (ING-4), a
cl a% m 24, wherein an anti-t um)ragene is introduced to

gene el $HEe A\aeRe of Peshremosemiedipkad inhifitos @paptesis Rrglein (XIAP), a
e LBy PRRASHTUNIFD. 94 Bl roRiRE e o
regulape Spid @anest cl ai m 26, wherein the anti-tunor gene
~is 10 selected fromthe group consisting of a tunor
suppressor gene, an apoptosis-inducing factor gene, a
28] The yehe thergpy sbmibpsition of slaim 27, wherefvihrespdptosis-inducing factor

. . . ] f
geng splesd §Bias AuRacansihg sl AeDess CYERE. Agne of interieukin,

rseofeCluftbrineR st Rct qgé b AtePferch (AL - -

o phaosphat aqse and t gnsriqﬁnﬁgrm orgé ?ﬂggt( PT%(, a%éﬂnﬁeﬁb,fNF V). agene

of avealpmnstinaulgting fastork0RXs), agepmef i3, @gans! ofAnaf-1a ageme of TRAIL,
r [ - a

@ oo Bdunche 1588 3 HUBHE o, AR B PR dondor e

gene of p38 kinase, and genes of proteins related to regulating said genes.

30. The gene therapy composition of claim 27, wherein the cell cycle regulatory gene
is selected from the group consisting of a gene of cdc2, a gene of Cyclin(Cyclin A, Cyclin
D, Cyclin E}, a gene of cdc25C, a gene of p21WAF, a gene of p16INK4, a gene of
CDK(CDK1, CDK2, CDK4, CDK®6), a gene of Rb protein, a gene of E2F, an antisense or
SiRNA thereof, and genes of proteins related to regulating said genes.
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gene of survivin, a gene of X chronosone |inked

i nhi bitor apoptosis protein (XIAP), a gene of neural
apoptosis inhibitory protein (NAIP), and genes of
wodoedaessmel ated to regulating said genes. 28CR&R2008805026
gene therapy conposition of claim?27, wherein the

apopt osi s-inducing factor gene is selected fromthe

t f k
A oFng 8k Moo omBofBaolafi 57 MiSric A &Gicteneply mnitor
gemegs I!aek-zctecﬂt frare nrﬁefgmmb;d&ﬁtsstmg OFa Bené Ntheomba?m'g? -10& gene of
ny sti atl.n acC ., a gene_o , a .
erioR 514 gt O} kst & GRrerolansiebs, 4 ogan et YeotBis sugane of restn,
a GeltiSORa PAsdBf, en@oﬁh%'ﬂﬁl g}f)wﬁ'ﬁﬂhlbﬁog NGerf of thékpin2a GERE of

of JNK, a gene of ki nase, and genes of proteins
angigpeietinst » gpag of a&kﬁg)r@,lapw fyagraent ayl a gpee géRBrdorepeliny

conmposition of claim27, wherein the cell cycle

regul atory gene is selected fromthe group consisting

032.aThegena ecwmfzr;omp@péhm affclaiyc24, mheyeih iarprodrugyednvarting enzyme

gegig A eln(t) &ﬁ&%@@e sgei‘nﬁgyrgu]al %%%Z%g&i&l%%ﬂgm%ﬁ%&ora blood

anGiahe m‘esgaﬂa/mdl stmmeDs expandeddrone said rh@denchgmal stem cells.
antisense or SiRNA thereof, and genes of proteins
related to regulating said genes. 35 WO 2009/ 028870
PL3T/ TheRgaRaHRPHA Somsdsitiot \6f JAIREIZ Rt thE TROUG icBfverting
of claim 27, wherein the angiogenesis inhibitor gene
engyEme Qeé‘éﬂ%ﬁeiﬁﬁféﬁwfmt@ @opp consisting elcvigsine deamingse gene and a
CVHPY gepondin-1, a gene of endostatin, a gene of
t unst t| n, a gene of canstatin, a gene of vastati n, a
gene of resti n, a gene of a vascul ar endot hel i al

nhi bi tor ene of MEES a_gene of,.
SO SN Rl ooyl JEREAERrdh O St RN of a
geﬁe gelaredab t@rﬁdﬂfsﬂ?ﬁd}du%&g t3 \?,l\hhe ﬁfeeeﬂ@y@ndlgﬁrﬂmélls |solatted from
npoesi aim erein a prodru onvyertin
g gore, IpRihe Resanshymal flemheals RRsRdpd bopysal
mé‘sghbﬁyyrhﬁ(yté}h%@”é'rom unbilical cord blood and/or the
nmeserichymal stem cells expanded from sai d nesenchynal

stemcells. 10 33. The gene-therapy conposition of
l-ai ' v .
g RN g0 A BN T o
seldetedifrons theggmap @odsiatingyF2 GaéngehRas Iﬁnmf} a gére @'&'ﬂmyc a gene of

t her apy tion m 24 erein an
abl, A SR ST 2 Gefe of i BB idene atex; 2 Seff oban AbaR dnteracting
protéia (smamns @éﬁa'of yiem-peiubsd se@kmdastofai®MONIBPLY) G3ene of Wnt, a
cord bl ood and/or the nmesenchymal stem cells expa

nded
- geng ghialyl. @ gersseheicy Agensal ﬁ\kgeq gene of Erk-1,2 and a gene of BeL-2.

36. The gene therapy composition of claim 24, wherein an oncolytic virus is
infroduced to the mesenchymal stem cells isolated from umbilical cord blood and/or the

. mesenchymal stem cells expanded from said mesenchymal stem cells.

37. The gene therapy composition of claim 36, wherein the oncolytic virus is selected

from the group consisting of Herpes simplex virus and Reovirus type 3.

38. A composition for diagnosing a disease occurring in a site, comprising a cell or

monitoring treatment procession of the disease, wherein the composition comprises the
36
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20 35. The gene therapy conposition of claim 34,

wherein the gene related to tunor is selected from

the group consisting of a gene of Ras family, a gene

wh 2090288702 gene of abl, a gene of erbB-1, apgER&2008/005026
EGF-R, a gene of Bax, a gene of an Apaf-1 interacting
protein (APIP), a gene of Wit-1-induced secreted

m%sr@g\tgﬁi ll§t%m cgllaé%péatsfigene o Hl\é\gﬁ@rapk%zﬂarﬁg tga dn%senchymal

steif %@I[@é)ﬂﬁiﬁea frofP s mé@@mﬂ?ﬁ‘él S8R GaN%, WRERDS tHd Q) é}&fpresses IL-8
clalm wherei n an oncol ytic virus is introduced t

T?e%rtch@ﬁlyﬁ%ﬁ trapismm efdhe ngsgpchitredl sterp @ﬁuﬁtﬁqlat@@from umbilical
o S S B o ) S0
cellher apy conposition of claim36, wherein the oncolytic
-virus is selected fromthe group consisting of Herpes
sinplex virus and Reovirus type 3. 38. A conposition
38 Theacpmoysositipracidilairn3®, winareinrthe gnesengh@nalestem cells isolated from

iRl ot SR e anfsetic Vs st Sollsrreaniies Bow sid
mesenYimAQ M 2884y Qr@ﬁﬁéléﬁaﬁiﬂ'ﬁé Qefifhle MRFREIChymal stem

cells isolated fromunbilical cord bl ood and/or the
mesenchymal stemcells expanded from sai d nesenchynal

%‘oe“i* ? OSW&I({]BI% Giterethe éfé%fadl%-irﬁarké}r is SB8cfed from the
0 stem cel ?s

and s tropl sm 'he mssenc

-grqupdloanssdng pﬁmlumferaseceontammgcenzwmobmd/fmoredment detector and Tat

l[ls e nded from said nesenchynal
pEQEﬁ%§gig%E%q§1%@b?g?ﬂgo%%ﬁﬁggltlon of claim 38,
‘wherein the mesenchymal stemcells isolated from
unbi lical cord blood and/or the nmesenchymal stemcells
expanded fromsaid nesenchynal stemcells are | abel ed
with a detectable marker. 10 40.. The conposition of
- claim 39, wherein the detectable marker is selected
fromthe group consisting of a luciferase-containing
enzyne based fluorescent detector and Tat
pepti de-derivati zed nagneti c nanoparticles. 37 WO
2009/ 028870 PCT/ KR2008/ 005026 DESCRI PTI ON OF THE
DRAWNGS FIG 1 is aviewillustrating a process of
coll ecting nesenchymal stemcells (MSCs); 5 FIG 2 is
a schematic view of a transwell chanber that is used
to co-culture
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unbi lical cord bl ood derived nesenchymal stemcells

(UCB- MsCs) and various cell lines according to the
_present invention; FIG 3 is a graph of the nunber of
Weobdiss i grated toward a | ower conpart ment pot/k®2008/005026
transwel | chanmber when PKH-I| abel ed UCB- MSCs pl aced in

an upper 1o conpartnent of the transwell chanber and
each of U87-M5 LS174-T, NC-37, and NI H3T3 cells

pl aced in the | ower conpartnent of the transwell
chanmber are co- CLDESGBU’TIO\M@FeThIE DRAWINGSa | eft bar
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oo EIGn a8 RehBRafiE vioyk ot ranwsil phamhar dust s skest fpsco-culture

ur@ifilidad corlobddBrdied &é%hyhﬁ@s@m& etBKB A andivarious cell lines
1X105cells and in (B), left fl uorescent m Croscopi c

acearsiing @HB@\&PF@W&VI@&B@F»ed UCB- MSCs migrated toward
the ghgwey |§‘Hr%?ééﬂmd?tth%f LBef RNGREL Mg?% g@gﬂa{%ﬁwgrd a lower

human cel | ree |umony|sue
compartneant gha tfanswel shambenivbeon fidplabeladd€BsMS@s placed in an upper

coloRe R 8 i Rl S Sy tRiza T, NC-37. an

NIHGB3 ¢Blls placed iotheubivar e@!nm'mtmehm thstraabivsil clEdlrﬁ:eAaneSco-cultured

wheghr i (3 49k kahiiAateha EoRABNRI Heavelbrumgner ool lines in the
Ioﬁé?%dn%m{@%tmh%sﬂb%ﬁgm'bér Ish1?)(1f @Fp@élfs ma} _PWE‘BEF indicates a

t ranswel anber and each
caaewg whl(rbLﬂ:/er"s numme of pelbdinesin thep t;rwafecqr%pqﬂrae@tdm the transwell
I r: 5
onbiol FEXIEORSTIHIERLooH, chi, % 4170516 UpBIASERT 20'cats an
in (B)cadsft ﬂp@!@scerﬁHglsraa‘coﬁ?&Hmegb abeWed’KBﬁE m@@ad’TU@BGSMSGS migrated

toudHf e fbupr 5 BRuFRERRF 1% FapalelcbahbeBi@pdé HRihah cen tine-res

meriiurs Ubiilyrigdused Mcondrdly MEI Q:E'rigﬁt fmzbré/!cbht WZrd&Eoplc image shows
cells-free cultured-conditioned nedi a whi

P‘ﬁW@D'QP%'S WGBMECs migsateg topard dhe Jower RaGPartEat of dhe transwell
chérﬁﬁ@ﬁ’\}vﬁ@n WhénMeBaises brdes Eﬂl?urgﬁ Q\h%SU@f)Mﬁ Gl | S a

grag for conparing tropisns and
f or FIG.84 is MG graph sof meen@mheéafoJGB MEGs| ma'@@ toward the lower

cofganifeht oflife Tafishiaf chamol M PR PRBCIed DeHiSelaced in the
upméraceripartmeticof thenkansweipeidmbert and ek dfr GBEMGB) KATO IIl, A549,
PLEHREETLRYE 8.l SBa e SaloS, 2 o by GRS of e

traﬁ@@ﬁé@nwértd?etobecultﬁﬁedég\ aROY)O¥R8rEM (B) is an fluorescent microscopic
PCT/ K112008/ 005026 er of PKH | abel'ed BM MSCs,

imagecpfd?iH26-labrled dEB-M8Cedniseatad dawardithe gwericompartmgnt, and (D) is
a d,viﬁéﬂ Eﬁf EIJ‘-%S G’rb&@?‘bfl C e;ﬂ’lsqur lzﬁ}%te@%héﬂ%@é‘mcg af828-duftured with
U-87 MG cells, or with U87 MG cells-free cultured-conditioned media which is prepared
by culturing U87 MG cells in media and then removing U87 MG cells from the media;

FIG. 5 is a graph for comparing tropisms of BM-MSCs and UCB-MSCs for U-87
MG cells, wherein each of PKH-labeled UCB-MSCs and PKH-labeled BM-MSCs placed
in the upper compartment in the franswell chamber and U-87 MG cells placed in the
fower compariment in the transwell chamber are co-cultured and the number of

PKH-labeled UCB-MSCs migrated toward the lower compartment is compared with the
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nunmber of U-87 MG cells is 5X105, and in both cases,
the nunber of MSCs is 1X105; FIG 6 is a graph of
chenotactic indi ces of UCB-MSCs when UCB-MSCs are 5

wo-0eH/d2e87éd Wi th cancer cell |ines (A549, HelacTamdoosn035026
U 87 Mccells) ; FIG 7 shows results obtained by
analyzing cell lysates and cell culture supernatants
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antlbody array analysis resu he co
supethatants\thrhug)CB-dyRkinenantayrefierueachooft NGB7, l(&)?%ﬁpmd U-87 MG cells

anal ysi n the conditioned 1s nmedia in
is &%’%K“’E@é"?ﬁ‘mbgﬁ}"% °s cultured is used and when the
medFiG] § shows anal sidG%th‘@@bmdby% Gohdating Gbo@r@rt@ﬁb& ll‘rﬁétﬂa in which
MRNA i solation results fro

VY A I;Jreimlemﬁeedum WG ol Weis: cultirpcyeiopel pad both of
UCE-M&Ed: Nﬁ@%-B?WJGf ﬁl@w&e@o @t!l |lﬁclg%tﬁ19rtﬁg dUnHEJOﬂQ@ media on

W t hout ereln RP- P
an| auay gp@nblfaane @ndrrtheg vindaliziepthe mqy@eteobsewltedmuh &CL reagents,

wh%?é?{'n‘ QA% ng»Eé %ﬁm‘e anﬂnb%?{é?raﬁroafr}é (}% nLéSsL}fﬁ ?r%ln@ gge d@éﬁcﬁtﬁ&ned media

wnthdﬂ@Bé\ﬂS@stamdFrh@dm&a cmntrcN’S(B)mfgm&t amalysisvnesudisrwijel) thesconditioned

et ihigh L8 Monell s, S e i ol and Whisa g masgia in which a

- UOB-MBCyamd 8L87 B afd coleulitfed @Ildselaio@n@m Q’fov?s“mw Bolation results

m gration towar

- ffOéb?#ﬁ%M%&%t 5&3&% u%%i \l»vmr avthogt b-87 M @&llm NQM‘LSCS and from
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anti b In cell
IL-8 sgecifi primersand GARDH iS@sathaé cbntrd groupr onot e t he

o sl 18 bl on ForiadtEiRg fie.sfect RER 6 4A0 QRO Afhafithe oytokines
anaieod WEB- lﬁ&ie:a@eg ]?o ggﬂlsleat of Msggﬁii@gﬁu I(V\?gt&glé? 2@}5)5 aajrdph of cell
miration Buans ¢ RURGEOTRREREAbRIER B3 G PrepVeRien Wt a recombinant IL-8
pro&éf'ﬁ:'?orld 1,3®, 5h§31 andgﬂ:l?%!ﬁﬁcﬁjrgf(d)"ﬁ a g¥ B%h of i nﬁ@l‘atlon toward the

(D), wherei n 11 are anount
lower compasmentwhen YGB-MS ts@rr%erartraa@deﬂmomsﬁ a/@ndm@of a CXC

o nd YRt CKER My WA B St 0 n ol and
thentiesated Wit Sgengeoi &-8 id paduate dhe MSG 49gatibh. €epr@ 00Ty *ap<0.001),
l.ow | evel of IL-8 and over ssed, and
©) B 4T okl iR OWRIE HEL B Soriirimewhia LGp-mscs are
tredtoe withnGRO-an(*@<0(0095), ar® (D) is a graph of cell migration when MSCs are
treated with Monocyte chemoattractant protein-1 (MCP-1);
FIG. 10 consists of (A), (B), (C), and (D}, wherein (A) and (B) are graphs of the

“amount of IL-8 secreted in the cultured media with U-87 MG, KATO 1ll, A549, PLC/PRF5,

I.N18, U138, and U251 cells, measured by ELISA, (C) is a graph of cell migration when
IL-8 gene is introduced to A549 cell secreting a low level of IL-8 and overexpressed, and

(D) is a graph of the amount of IL-8 secreted in the media in the condition of (C),
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WD 2 0 09/0 288 70 PCT/ KR2008/ 005026 neasured by
ELI SA; FIG 11 are graphs for conparing tropisnms of
UCB- M5SCs and BMMSCs for U-87 Ms cells, wherein (A
W0 ogoapty for conparing tropi smof UCB-MSCs ae@/KR2008/005026
BM MSCs noved toward the |ower conpartnent, wth
respect to U-87 M5 cells, and (B) is a graph 5 for
corrparl ngr%1 §3p| sm of UCB- MSCs and BM MSCs when
H BMMSCs are treated with I1L-8 for 14

hourFslG il Gre Q%pﬂscmr coraparrigstrapismt os UDB-MSTard BY- MSCs for U-87

ssion | e s of C chenoki ne, recep and
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measuring MRNA an rotein vvherel n to (A shows
foBRAMPAIIES HODIEM &7 M MSBenand NI e UREMSRsotnd BM.MSCs

and RT-PCR was perfornmed with

arg%ﬁméﬁ@xW‘?/Fﬁﬁéﬁss in UCB-MBCs and BM MECs,

wherfdGn12 Isboweqmﬂ;aiser@sﬁtﬂomemaang ekpredsiontlévels of CXC chemokine

refer nce reacte | h s _ (B). s a
reffilfh TR Fcembprafe feeblostd (K ERT i EReRR pijhich ard known s
IL#ﬁsmepionguh th}BlMSC) g aﬁ@BM—MSGG; bVHM‘at sﬁf{mg&ﬁRN@&énd protein, wherein

ai ned fraom W si t onet er

(Agsés‘owelanq{m rg% ef?i %ﬁ% {5 separatad ?fesfbﬁaﬁ'? &f d§GB-MSCs and
BIRARCES S %'n@rRT Pmi wa@perforthed witR CXSRRanCkER2 '\ﬁﬁfergw UCB-MSCs

by performng a | munostaining process an

an&lnBM M@ﬁ@m@ﬁ@n dheseparated ANA wassqntified wittDyefetemns to GAPDH

0 Y U1 i U Rl B oD g oxm by
meaﬁurm@ﬂ@tham thteD@RDdf enRNAofieash gel dbtisined fronagi) ivdtbina densitometer

LT Chide 0, te,,20
* R oD R o S g Rl ol el xPrassigy levels of

CXERU@B\dNE@XORQ Mﬂh UOB-mST8né BMMSCY W&ﬁéﬁﬁﬁ%@cﬂ%unostalnlng

i ntroduced and over expressed

or SR KGR And KBS nshodien (RO ABRLE) Srows analysis results
obSEIREY NB&%H‘EIO@FGD %%@M%@%}’ldmg\ﬁésw&{ g’%%Sﬁéﬁ? drffibody only

are placed in a
in&tﬁfbanf tarélrﬁxcmaand ADXGER| aaiiihbdlﬁss‘lo Nt iy I&ntlgee specificity of the

anf TR L AR RS fBHPEE TR0 hen Uoe. WBCs. i g at e
t owRHGl t:he a mumescem miaobospit image oflgCBHIBEd; to avticth Gene coding
%?btilgﬁ%’\'ssqe%@ Q{'Tcﬁ S(&?—'}g Tsf: ﬁrogagedd elalfi]d g\)r(grg%r%sésggl the
FIG. 14 shows results of an experiment in which each of the gene coding GFP
and an empty gene is overexpressed in UCB-MSCs. Said UCB-MSCs are placed in a

- upper compartment in a transwell and U-87 MG cells are placed in a lower compartment

in the transwell and cocultured for 24 hours, and then UCB-MSCs migrated toward the

lower compartment are identified; and
FIG. 15 shows primer sequences used in Examples of the present invetion.
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