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[ DESCRI PTION] [Invention Title] PROCESS FOR
1, 3- BUTADI ENE SEPARATI ON FROM A CRUDE C4 STREAM WI'TH

WO ACEDSENE CONVERTER [ Techni cal Fi el d] The prBE®iKR2008/005026
invention relates to a nethod of recovering highly
pure 1, 3-butadi ene through selective hydrogenation to
renove acetylenes froma crude C4 stream consi sted of

doMPmsmontMerE bmetmsrs P’lREvENmN eRbFREMMENT OF
but adi enes and acekésenes Eiac roun Art] GCeneral

DISEASE S REIATEBEY KIS FXARE §lhl@ L-BORGRA-ALLHA, cCﬁOXIIPRISING
crude ¢4 stream which |l§%§e®§ ged froma cracker _
and contai ns acetyl enes e but adi ene extraction
unit(BEU) with two extractive distillation
colums(EDC). It is |neV|tabIe to | ose the
1 3- But adi ene becausel EEHNCALHIELD a diluent to

enEF?Ste%t F?ﬁ’\; bhalel 8814854 g%ﬁﬁ%%%ﬁb&}‘.hé&%% IfS{"?ratherrmg a

tadlene extr ron resen

therapeutmacgem@ 'anhtakert penb ool oan gredoetr Hisreof @ @ ceII that expresses
3- but adi ene recovery colum, which is used f

mterlew@ao&xarﬁhgors GROD NS tBdHa8Fe ropiss ohamiigas neare blged-derived

sy o408 s SRR SR I ABBINER S g or e

and/orl fige nBesertihgmal retenv eelfs capabded nfporov edidbyneseackpsahgtem cells

erature of 1, 3-butadi.ene recgv ol um
ea-BEGS, wbBrein dhs G8ne theidpy oitmpbiton inopges BIEMCE,
StHeEE@sBhi invERfiéh blRBNelhtds Y8 Megfing HiRBh3E PEI4IRN® a E:Qﬁfexpressmg
bottom stream of 1, 3-but adi ene recovery col um shoul
IL-8 oyeGRO-at et bpalrreialnmrefmagenagtheraasbuuadgethe tconmmeltlon includes
UCB '\%g& expl osion threshold of vinylacetylene. Thus, it is:
} ficult to increase the tenperature of 1, 3-butadi ene

MaeO BRISEnE Mv&NtioATdISo treRifesl & aCeompPodition d?%lafﬂredlﬁgnosmg brain
recover% in overall process is only 96-

tumorsydareveskag | Braimdemprantieating dreitatuoars OE:cﬁan’fOianbfam tumor
Q?‘ﬂg | ong term operati on of BEU.
treatm?ﬁ?érq%g eq’fs‘?pc{ Q{Brelr\r/sgéa met hod to renove acetyl enes

(particularly vinylacetytlene) beforehand in BEU

f eedst ocks has been pr The crude C4 m xtures

froma naphtha cr ackéf‘%ég’ﬁmgﬁﬁr of 0.5-2.0 wt % of

Vi @GR

BB M B Bl kol i B MARR T Rocanuy it wes
found thatrboheagnarcewydetived nésemehiimiay steoy eelist (BM-MSCsphanes & tropism for

tumorS R6 YiGHES toqardslinarates. SHeh BRLMRER el gmpspiaratgfa sites of
spemﬁb‘@@ﬂ@%oha‘}fprgﬁé f@b@ ‘énﬂié@ul' tBbﬂﬁ Lg:érn‘éQﬁéﬁapﬂbe @'o?‘é’xﬁﬂgﬁe BM-MSCs

ed, Chapter 8 di scl 0ses the process
havmgoa trpptsﬁrufnr rhtgnnrg;mrybe used a:sslebmlmﬁoe transfgriing adherapegtic suicide

gene 8o B e BERSERT AL fo Aly HEORYF 598 ey Ko o

et al., RespiERS 81F0 @00Y)]r e DR%pig thigiintefedting l{!ihfehbn@hﬁ’ﬁﬁotﬁedﬁolecular
to prevent the deactivation of a Cubased catal yst .

mechanigmenegtiating M@%ﬁafélpklagatom@r algaymeledr - unit. In th| s

t
RSRTRF oS SRVELARC B [ BT LR B asge
migrationdsezpesntd be stims|gied bgrmdraamml&@/cmr& g Rendnt@i)fﬁ@ndéyte
cg%t(USi ng two reactors. Recently, to increase the '
chemaggfr@ani Rrptein- 1h(WBg1ér§eCfQ¥%d foH?:PEﬁaSh%”CE%éW"aé@?@ﬁ@a shown to
i {
stimud(§ BRSO HRRRr Boe TN M8 ol S afithr Re8d, 2920-5027
(2007)¢l| skurthertvicze, clidrookine digand2a(CE€h2) &4d shemhnlesllgabdaDrQ@dtL 10)
omt he. bottom and | i ght gas, conponent
can indii i Bien ISR AL RIOGRA ok g PSRQRETASRA Wil the middle
process has defect of requiring increased energy
consunption because of usi nd addi tional refrigerator
to prevent loss of the C4 m xtures when the |ight

gases are renoved at col unm overhead. There are sone
ot her convent| onal techn| ques whi ch integrate
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acetylenes in the C4 m xtures other than the KLP(tm
process and BEU for 1, 3-butadi ene purification. US
WO Reoengs7dNo. 4, 277,3 13 includes a hydrogenat i BATAKR2008/005026
renmove acetyl enes and BEU i n which the overhead stream
of the 2" solvent recovery colum is recycled into the
cerebmydltelsyartmlumr;‘ (Me&o) strake ngpdel géedMNeOAosfu/ Resr8s 2120-2125
However this case, over streamof t
(2007 o1 B suiadispcargnin fasier | AGHaaL@tkety IeraRseekBeirat BM-MSCs
i t
mlgratg{')/o'i‘é%ngb\?mﬁ??]ﬁﬁ Iglaf“’ergeta%'mB‘rlfD u’?t&hé B/B@F\wfy ke&%ﬁvﬁ@@rﬁ 3566'780 784
(2007)r] ec?herefmb inleatifieg thessolellm fa¢toththar affect m@natlcrreewﬂs wf MSCs is

t that, th h
importgt e RistenayS Sons LB miBote e RS o raaged ssues.
@éﬁsﬁntr%ﬁ@é’dﬁd BAN-MSCGhR S\ed- é%?éé%%ﬂﬁt\)nﬁﬁaﬁ&éﬁé\ﬁrbloactlwty

because only phase of it is recycled. The hydrogen
For examﬂe fBM- Mﬁ@rsdgewiuch arhunaiuhAngd geoeyis inteiducad séimuatd

res

generafibn e Eriiatt s Ripisionane 2 ndiiite FyoRy iggarreten model

ammaF[@@é Surbke. éilaffs@/dmm/@aﬂmgphpgwlr%éam Cohfhaniestion 357(2007)
7797%&%' enatlonlnaoveb‘fatent i s performed at6kg/cn? g

WSGs overexpiessinighhie susprisingly dreat inyosadiattinfarction and

oo BSXAER (1 BB 8L, BRI B0 om0 0.

2006], IBﬁIQ@g@teamoahﬂ@ddBMgﬂS@s m@th dpaptésls bagashpeieunstions of heart
an extractive distillation. In order to connect

[see Sfepm Celsex 20&87%2'&7&&8%}]‘ i BM-MS(es Pesrexprassia rrdathelial nitric
onide SR MLE e bt LR B HA SRoB R RAeh 85

hypertensign {sFerSapitika et ah Girdulatisn rrbbﬁsuﬁplct]dtfaﬁwﬂBS] These results
are required, bas Furt her

indicat A VSG SuPHUiIFR 9oFRs 2l BLBSHCShaR ReiBadEaA BAbIA 98 therapy.
‘MédrﬁMﬁ!éCm %é’ﬁ’érél QRfs Egﬂibe‘aﬁﬁﬁél 'n@R/dLéusgéFécrﬁ ﬁ?\/\%ﬂ ré§ulated,

recover ure 1 I ene by y one
whereifAbe @Bnt:ral memoss.- ls;esierrveongrsts@@ertHalmncba @pm corche However,

when 525 Roblasbo ialdb 3 28 3AS oSh RSBV RS PRI At Ames
Tumorgrvanl&S@tbbmg&agaehﬁﬁ&@ﬁm, BEhalighdhtstahorsr e']'he central
[ Techni cal Problem resent invention provides a

nervousesyistam Hag W@W'm@@ﬁhamtwm@ﬂq/pm@ the peurons.
romorB YsAEHA88 ¥ BRELBUEEySih SLEROMLCOP B AR EHLERS a0 o

prlmaryllbcblademwmam ac{:cTLmtblﬂcblC’ﬁB%%ﬂpln"marﬂ]spM@bm tuendrs. t hinsaddition,
I nvent i a net hod of separatin ur

brain tymers,ine dlesRuiraHymaradioed Vessald @Qr%&'i‘ﬂrg'@é@tl{@?rs There is
also a §é€ﬁ%@%r%iﬁ?uﬁb QSU%H P%ﬁﬁérr‘?ﬁm'o% GeWQé&?ﬁP&thQﬂ?snof the

react or ) ectively converting acetyl enes e
body. Ckheisetondarythinaiottgmolr usqthednphta@c&nmpdrtsage nﬁbraum tuior

f%{lﬁ] TR @rtsltqgﬁg ac rs,ﬁrﬁ\ fe%&égeiqrﬁgﬂgr mn tumors

can be"ﬂéeﬂéd?? @%%PQ@%@\%QI"CH tth%F )) nt u?thi hﬁggle%r?g%t when tumor

t1on con Ive
sites ath sompledely semoged, csarppliqatlngs ar@bkelwm stewam 6br chemBb@rapy, a

oy R 5 P 0 A RS LA B, e
thus, ntasrerﬂ:oﬁgwamagésb&hbpmdan@w ReRBARE FEneaharRy Hd%eoee(n t;sed to treat

pre- separator into the sol vent stri ppl ng col um
brain t¢mp. yilngeas thempyea@eseris intrasfuced dossuppsassiag grppihraf cancer

cos o B I KSLA SEL 1N LBEHL Ok bl s misratn

capabiligl tdW@rcﬂbQQ@e\t\fc‘ahcérf‘@tet tHe das Vétﬁ@ﬁis%m@mrﬂédlflé@to obtain such
pre-separator; and (f) suppLying a overhead stream of
the solvent recovery columm, in which the extraction
solvent is renoved, into purification colums to
obtain highly pure 1, 3-butadiene.ln addition,
according to the present invention, equipnents for
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and green oil; a pre-separator to adjust the content
of extraction solvent in the top gas-phase stream
WO 2488760l vent recovery colum; a sol vent stPCPEIR2A¢S/005026
colum to renove the extraction solvent froma bottom
| i qui d- phase stream of the pre-separator; a sol vent
capabilifc ovgwedrythere s a dmitte migratec sufficient amount of virast vextors to
as- phase stream of pre-separator and a overhead

to
the targ@?_@é’_ﬁ?‘?{fs_'tfahe sol vent stripping colum; and a
REdddremtd s O é‘ﬁBn‘fir@%eﬁéét‘, {Whidhois T Eh hERAinSVhRABtem cells
of the solvent recovery colum, In which the
migratexowaut adiseaske\aitet hage bean vistlasiedh irdiegtinguhat stem cells can be
vant ageo ffect . descri bed herei npefore, the..
useful feNER AR LRE enfiid BlaitBungre HiSteVBF. Depiraisingegliating stem
cells trafickiHERetubic?sae Gheiar. CAt il KriRAWA tHatt ABE Ml 3%th Yefi§ Bave a tropism
conversion. According to the present invention, I n an
for a typscofirainetumory thad i maligest gliomae Besed onrthisitbeonyt research into
Vi acetyvl ene is decreased to 1 wt _.ppm or .l ess, :
a metidd "t ARG odnbs 8 H BRIty b RB Teftel st csls that
functiotxag aciehicte Bilsding cahd wite€ ¢saaTWip SRR BEDYHE THFICELUBIBY 189-204,
decreasing the ree of util

- e deg f utility and the | oss of
2003; Kim et Al (i canaet Ren 13¢5 e5350-565612006)be Yinekak faund that
. f f iy
oain (HERS ol e S AARSTATEN L] cd QPR hun regultory gene
an apaphosisyprantoting gene, ageesdrag convérting enzymek ahloncotivafrds, etc.
ernmpre, the loss of 1,3 %fadi_ene in the

Furth [ -b he . .~ .
Brow“a*‘%%l’-ﬁ%ﬂ@'%ﬁ'?@ép@% HIPPISEIsbe §liactyell veateddyinipotinga cytosine
ceanih 55 geSSohRRESYET I ind Bl IR ovagng degpinase gene
changes %fluoroaytesine ¢5r€x) uetot3-fluonoaraslgb+J), hereind-FU is an anticancer

drug aflERb G aiadurtr FULaR EiaMIdeR ot F. Fliap aBas her 14(18),
1777-178622009)) MEmeshafet @l seporsd tﬁaﬁrgrbMHlJlélt Bralr tPnors was

pur poses, those skilled In the art wll appreciate
decreasgdtbyinjacting nevalisterataets sreatathfor idefieeringdinterleukin-12 or a tumor

. [ tutd 0SS Rl.e. ;. Wi [ bN . :
necros3 B0 k03B RERLEG gkl e ERBE 80T 886 ooz
CancepResTGRM704 17422002). [ eswever! Uusing Meukliatemassdlifh Sinidal
s a schematic diagram of 1, 3-butadi ene separation
experipeptseaises q@@am@%@m telater todhoveneial stem celis anectaken, and
. i L on: i fi.c di f .
muRIGHEAT RS A0 B BlodsriS uanSARRERELC, AGAdiA e s
need ts éind otharrtioel ofstemodellsikatidenetdause\thede probldrhésand dad be easily
. a,schematic diagram of 1, 3-butadi ene separation
obtaingd.gcess in accordance to a third enmbodiment of the
RliGatittal | JI¥GHEd Pthvat BMMS &S ndvd & t?osp'?&hefgpﬁlla% HiR9s38e Cancer
of 1, 3-butadi ene separati on process Inh accordance to a
Res 6%(8ura307eddneyi2060). IBM:MEQsr amepe takendnir patiefsG. VBhérs

oSSR P SRR eton s
not ocEUrea/Ath is Vé\ﬁeéﬂ\."aﬂt%ged fReatcitféelisser Bl H8fudg! huRafBMiSEs were

.. description will iven of the present”invention.
injectetttiptogrusiednice; having skaiis feansalanted with hwmarogliama cell lines through a

carot FYC" A% kAR RS DRI By Ui ang ot
normalpdrt 8f thevhrinigdibyémtte glibMa0 an adakiod! efed WhenMunharRBM-MSCs
acet%l ene hydrogenati on _catal yst to selectivel

A . AR

were tiapgplggtachingd 8 skl drungn BM-MShs mig@ted tayardidigmae When
human! BRIGUISYS wLid iH?éHtecﬁ Ritht a%u%)i 5 v%?{]orr%éh{a?rﬂn 'PINA 3 an

and to an equi prment used erefor. e m xtures as
IFN-betd gehe add ttherk tHereshitant vactartwaminigote d it angid niditrangglagted skull

napht ha thermal -cracking process and are conposed of

but ane, isobutane, 2-butenes, 1-butene, butadi enes,

and acetyl enes as shown in Table 1. The content of

1, 3-butadiene is 30-55 wt % and acetyl enes are 0.5-2.5

w%in the C4 m xtures.
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TABLE | Conponent wt % Al | owabl e Range (wt %

Cycl opropane 0. 0000 Propyl ene 0.0062 |sobutane 0.5269
woPopaski7ene 0. 0112 n-Butane 2.8112 Met hyl cycl pOT/&RaNS/005026

0. 0363 trans-2-Butene 4.62571-Butene 13.5304 12- 16

| sobutyl ene 23. 4248 22-26 cis-2-Butene 3.6655

of a n@ye huseathrughCel barotidepteny ahe lifetie bf the2nide aduesavas increased.
0.3169 I\ﬁt hylacetyl ene Q.0000 -0.1 1, 3-Butadi ene
WO07/03 ZefpA hdistloses agiasmpasiipries dreating capeery camprisingg3iy-MSCs
A= 2. » . 2 0. - al:
oorefify Y BRI, 247 chee g b s
taken $huppgh edlurality dfycbropiex processps psidsiscts drons elhiatt theeBM-MSCs are

h ti th tyl ts. The. _
taken ﬁyg{argfggrggp{ag Igp§@g§§lc Ig&?ﬁ%,sggpg negr;Pgm g? time. Accordingly,
there %ﬁjg@ﬁgﬁﬁﬁ@_ﬁg{e@g@aﬁ& Q85 (%Vugceeds in a top-down flow

st use or hydrogenation of the
Gnlikexhaneemaononaiumibilicad cetd/blend {UICS)| havire) maolk MSCE edn be

casity i (40 YRS B B e T niEh 47O Bry SRS Es oo, the
UCB sl?@ra@%lqﬁd@é’cnﬁi@tv@élb/éétaﬁﬁﬁheﬁ%cﬁﬂus,cFtiié’@ainyﬁ?ﬂﬁmdrgn glen when

acetylene i'n the art, it is desirable t'o use o
MSCspakerafem ethenhyganvindeeed YCHuarerused, immuaplagics rejeetion does not

occur SHEP bRl ST BEE LA Bl R B B obtainea.
Therefop@at Rrvesy b srtdet to sddraifyRActheter dis@as $udhas afbrain tumor can be
ngerature and pressure to conpletely dissolve

treate&ga e e trapigara of MG MSCei xrowever, such atieapénfar dderdifying
wvaaGPASLCENSLERNESH LA S 0 Bl bl e
e puchctigna s oty rekreico et St e
informaﬁ%'h Qgscgmga'a &g peasest mﬁqq{ew ig é'l)f/féd iq%iyowd%ﬁ{p spdegtangding of
the bag'ggftoglﬁﬁ Y ¥l prebBft E%Oggﬁ%e%%eﬂ? gﬁ% c%infle?ﬁe ?Pigr art,

enes occur t ramat i eraturée i ncrease of
part of the catalyst so called a hot spot phenomenon
because i tBETAHED OBES@RPTICNMIOF EXEt INVENTION he

olefins in the &4 s m.cause | ymeri zation and

di meri zation (so cafégg‘N"éf’iéDnRgi%lb when t he hot spot

PRSI ooty oBed e bt i bttt o
mesenchygmad bigme celiMGCek rin wihichyihesape uticat gereparsistroducsdip MSCs

e A B8 At AR R3S o bt W e et
To de\ﬁ_léﬁkgﬁ gréﬁﬁ gég{pi’ USingaFisMidf NS A8 Ea hibIGHar InBBRSRISHI gglating the

o m xtUres used in this invention contai
migratighoeftM8Cs towardmupers shyulshes completely undeystacdt yHeweyer, the

I t hyl | ene. Thus reaction,. .
ot GRS L 5AE 8o HeBH QELBE LB e 848t imcenive
concetiis 3@ fike oby theo@e e catar 2Re dHanism \vh €T BB OF igfaing toward a tumor

introduced with 0.7-1.4
cell and uses the molecular mechanism in gene therapy.

Although research into whether brain tumors can be treated with neural stem cells
or bone marrow-derived mesenchymal stem cells (BM-MSCs) are being conducted,
collecting neural stem cells and BM-MSCs may lead to ethical problems, 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.

4



10

15

20

25

30

nolar ratio of hydrogen to acetylene in the C4 stream
I n the hydrogenation reaction of the present

wOReD9MRs87ON, the reaction pressure is preferabPgT/H&R20d8005026
20-40 bar. If the reaction pressure for hydrogenation
is lower than 20 bar, hydrogen may not be dissol ved
conpletely, and this may generate pol yners and green

il. Wiile th i s high th 40 b th
orocess cost may belERENIGALSOLMTIONE acetyl ene
Tﬁln@ﬁvbmotr%’ o)’F/’fhet Dreseht iﬁl/é(ﬁﬁorrﬂﬁé{ve’c?orgcﬁﬁ{]y d?@éearcl? in order to solve

oretlca optimum nolar rati o ro
these peoalilgtmsnand ﬁodhdlthat-bmeachymhm“tehheellsn‘saatddaﬁmm uhbilical cord

blood ghdlist 137 eesenGRumat ey Sells Dlhandcyfiae s %ﬁge adirdtem cels
(UCB- ﬁSGﬁma\kﬁg tr‘b?‘s"ﬁl\ Y ttraﬁ@tﬁﬁid?%eﬂ@%h@@ﬁ& 9EBLA C%Cﬁé\)é' 4 ¥tronger

e catal yst e nolar ratio of hy rogenls
migratiarocapaftility tmaromsisenehytmalssieont a:edls lscﬂlate;dofmngdumna brrowkand/or the

it difficult to opera nor rese
mesendhyBialFish el SBREET Gomalt p1esencRymaCs Bat Sl BM-MSCS),
The invBRtdi€ifiade bﬂﬁb{&é&a%éﬁﬂ%ﬁ@él atpbﬁcéﬂoi‘rbﬂo? treafl dg B%Hsiumor using
operation. The recycle procedure is realized in one
UCB-Mbse ways described bel ow. Firstl y, vvhen

B TR RRT RS PrEREL BrBo8 B hiShon R or e dBes s

affectd £BE iMerlehianNS (-8B of BRE4. T EafbesldrLmig fiRfRg) nlﬂleylnvé?ﬂbﬁs of the
of the effluent fromthe 1st reactor is recycled to

presentiaverdion ravidgra meffrachet delivering leetheeaneutisakgensapi a product

neredt 5ol AV EEASAR £0F 81 oL B v
and a therdpetticahapplicatiohdberesflys, the vinyl acetyl ene content

in the feed of the reactor is considerably decreased.
Mor eover, even aIthough the nolar ratio of hydrogen to

acetylene is 1.2 g ,\gﬁggﬁy £&n easily be

di ssol ved by incr eaS| n ed st ream as a sol vent.

IUmbiiealecdrd tbieod:yd:ere/eldenngeslermhymlaé stamalcgls (WCB-M@Cs) in the
ed wt he stabi l.it he cat

compc%éttq Eg,ordmd q; '?ﬁzﬁﬂr?sgﬁ“tv!ﬂ t{%‘e as a sel%cy\t/e %ropism for cells that
expresiUf 9 @r @R@Qﬁahéﬁﬁu@ ﬁ‘fd%cé %‘u‘ops?ﬁ W'LREI?WéCQ Br WeginElfnor cells.

overhead are recycl he fraction
The trapigmpcanedilin ef tfmU@&M@GwStUeéteww that eéntha‘r sterg cells and thus,

therapmﬁﬁgﬂog{ep%r ra{a fpgﬂal?%tﬁgﬁeoqh%eg % %r{el & ecfflgg@f’ @ellveged than when

other ¢@sientional stemt ¢BIR srasssedt he\oe@hm@y 4 phaepdcéatidab cBmposition or
the 1st EDC nmay be greatly reduced. Generally,the

a kit ceprigipg ilrB-d6b §r@lCCPE§j'@Jk9p‘Ihied?Je§@mdnY\%@@nr%ﬁﬁ ke wsed to diagnose,
b
preverf S fodh BsSadch, HIBLEGA Sl SUORRTIL B AR Yy RO o

brain tumordie feed C4 streamwith 30-38 wt % 1, 3- but adi ene.
For exanple, when about 2/3 of the BBR-1 is recycled
to the 1st reactor, the concentration of 1, 3-butadiene
of the 1st reactor M@?fﬁ ses froml 2to
0.9 mt% for vinylacetyl e?tgrla g’?ﬂ?rr'?%S to 34 wt% for
1, fterlbuemarse«nfethelpeasbntgn\twt@n haverstadied sternyoelle hbeingtan effective
the catal yst. .The final, ,conversi gn of .
tropisr{ fop SUEHcEE i ShrpiS OBl TS AT U Eeadord plagg-derived
mesemgm iRt cels (lj!@BIMS@s) ﬁa@e%a%trb%%odmﬁ fGPISH‘éﬁ’f &in98rsOf
| acetyl ene is 60.0-95.5% and the |oss
spemfl@@'!yael ﬁ@ﬁegerstromsmfmr brain ¢gmors thead éxontednaenwmrlved mesenchymal

stom BV R oy 5P oo Al PR ouna

that intéeleORINT(H)8 6F GRTE-aeitteg enthd tedpisRasTiloC B-MBeEseby
unreact ed hydrogen is wthdrawn and is then supplied

into a stripping distillation colum. The gas stream
whi ch contains vinylacetyl ene having a concentration
decreased to 150 wt ppmor |ess through the plurality
of hydrogenat| on reactors and from \Nhl ch hydrogen and
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solvent are introduced into the pre-separator in the
state of being dissolved in the solvent. Thereafter,

WO Ri®/0g#s30 st ream in which the content of the BRTKR20(8005026
solvent is adjusted through the control of the
tenperature of the pre-separator, is introduced into

thﬁe fhlentdts coesutuesd UOB-MBTs hAd trékﬁe%éhtéﬁ@é turﬂ@%@ll Knes to
| umm using a typical distillation nmethod

identifyhasgterstieeahsbe dopisomot HEB;MSGs aad sytoking !ieéaied tothose tumor
ol . RSHER oSS, ARAKFOSPIS58Y P B o ot ines

such 49P-87 MGNLN £8,30138, apUR5Ar celles Bumandtetiag chhderdeliding stich as
the sol vent recovery colum is passed_through one

or
LS-17¢hlp hpmans B dumphaeyie usthas NGE: apussts iprobiast INEHITR); a gastnc
cancef ik S0B8PSl t0ad Mg avor cancer
cell Imeaﬂmheas:ELCﬁDRﬁé waere mrxamt}a're@imh transgell chibmbpr twa®asare mobility

of UChMERisnc 1 85 &Rsubiel e fornd 4l TICB S e chptrang tropism for
U-87 IVI@ IrLN1t?“LiS'I‘éiSC’ﬁﬁg UZb 4t Is%ﬁbﬁ‘érc?ﬁréiﬁ?ur#ﬂ"ﬁé‘ﬂé G@e HE'S. 3 and 4).
elirmt of the present

to bé construed as t
uCB- Mﬁ@@rﬂlsomladAmpwnrﬁon a cendiondd medig that dididet iGélusend8mMMG cells

1 d introd d int
and wis Bf@0d B ltarS 1A Bl iedd BB rinct or R ol ong i th
hagde Owlér’tré\blém fahg bPé/iHrttSi’tﬁSF‘céMhé‘bf oeeREEMNas comparﬁd with that

respective reactors in different anounts. That 1s
of BM@ASEsithatis curreptly vaed mlrosaiiice 1o stam sells.eahs arreslt iiswas found

nat BRI 350380 6P 3Lt 288 Wi pppsc

5). Aldts tiseehoshotaietinde) e | USBLmsmdué@thrgr@éthm Fdypeet to the brain
reactor 'R3 along with hydrogen he nolar ratio of

tmor eglfigg @mans vasiausicanee( Lk BRE (G0 B) 1 cSagh p g ohamatactio ndex
i B 63 GRS 55008 P Bl o
to the éao:teﬂmi WeB- MBﬂlsmanttbmbbtamedmocb easilyvart havé hfbre ﬂmdﬁmologlcal

stabily e BTSN m%ﬁhg%ewpar&ﬁé‘“é%&é‘@;s°%ﬁ e for gene
therap?%ta%}talrpfun?&edé@aﬁgé aCtHBFaiienuﬁéaBé‘ér{eh@aﬁ ffL({?erﬁSl transferred to

Supplied into th Irst reactor)”1s prefera
the m%& asneighboring podions of the btaid tdEmon t he second react or,
t002 thethrdre The . ene X
i ool auSchdt shalrhgevsT Ehape iy be idamd noytokines
that arbsdéifvéﬁ% del secredllin @k EOlcONGR o thd &IBNaFRus, two cells were
hydrogenation, using a plurality of hydrogenation
co-culiused i franswell @iaambeé to plepare afroediumeand tren, the medium was

ena BN on Bt 265 B AR R o
cytokirtex) suohi@gdL Boer @RI, wpmw@éwwnﬁta AR irdivhioh. U(T,BeMSCs and
oo TR AT I R e v s
cytoklﬁ&n@gg/@‘e‘ﬂgecauségﬁ JfRE UTB @Y 60 C and preferably

the tenperature of the stream passed
tThedngéntbreof theqiresentinventioaasdtd ret & OBMSE hlione, b@laired U-87

MG aidhe e e SRS aa T ME: eo0ahe apabded drre mRNA
levels bﬁﬂ%@é%’eﬂé %smgSRr = 1 npk 'aQes&L t, UBBLIS S8 Nt 8%Bress IL-8 in

here is nor atlon to the acety | ene
either tlmeorpregenm poabserwet afrJ-87i MGi mbllbouHoyveypa,dé-S\?eMGcemressed IL-8

constitpfy&i iy bSupdhg aubencerdiibabinc o SR NRCsJrerElG. 8 Treatment

of UCB-M3SOslwita 1B-sigaRigaREy @ihdrRetiUHhryratith Whén %bﬁﬁ)%'ﬂé@fo untreated
t he hydrogenation process or the top stream of

extraction process, the LHSV in the reactor is
increased in proportion to the recirculating stream
(e.g., when the flowrate ratio of the recirculating
stream andthe crude C4 feed |s 1 1 LHSV iIs 10-40 h 1)

o " . . e
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phase fromthe top of the stripping distillation

colum DI, and is then supplied into the mddle
wOpe9togs1o of an extractive distillation col uMmPORKR2008/005026

Si mul t aneousl y, an extraction solvent is introduced

into the upper portion of the extractive distillation

cells (seé (ANofRIG. B)er elowevertvattereUEB- Nk&@ymr@pr@nﬁ;ubatémhith
h affinity for the

T
econHH1ES {A88,61% bAOLINSCH NETROUBIEH AR b

were leduced |n ashnlsetdﬂpendénblmiaener b)labtlm(féRmraiatmnb((B@béF iG. 9).

f h I
Anti- ng#\% gﬁ%@wlég t eﬂ&ﬁgﬁg q(t:gdgmf a(glyt @BO-Q treatment also
RSk i :
enhan?éBVLZ%? M§%§ rﬁ@étidﬂ\?ﬁlé‘? ‘rf-,gllg Btb %faé%@s, @4&%? ((C) of FIG. 9).
In conﬁzatntlh@e werermslgnlimauﬂdlﬁgrmceenmylGB}Mﬁ@s dugaiivR)in cultures

B e ek s

in ucmhst:s\fﬁugvaioﬁﬂobuafrd LﬂB?‘l\A’Gc@HQrOp“ ate boiling point,
and are thus suitable for use in the present

i nJ@ﬁtQQ)felatmﬁSth bmﬁenﬁbemcgematwnm&tﬂ séereted by each cancer

oo JESEHSEY FE50 RTeelB AR (Lt o

the highdsh coacéntidlidntdraySBNECEhshdwey m§ﬁughé§tt|L®§ro@hetuon (FIG. 10A).
connected in series resultl ng in thé extractive

The inyeaiar @ise MeaskedUkS seretien jayel o ariops@liomayeelisThAll tested

i T A pe—
level dﬁdI—BC((B)&tfrIﬁ@rm 0).dthis dataestiggestedthatiUCB-MSTd lad a@ltrieRy migration
attractGyigarad -8 Sereting Gale: YRR Lo enity i, Sob mek artaeialy

overeﬁir@éﬁﬂﬁ'ﬂé@fh%&%% fow le¥ IglsﬁoftlEIB &ﬁﬁe§§lﬁ§ﬂ% Ihhg cancer cells and

re-separator F2 inclu the extracti ven
then, A9 ewtreapressitg Nue8and UCRMS6s aldry chlculidired. Yo As\baasult, it was

found 1 AiRBUSR e UGERSES haS bl stbs Tigratdacsiasiprtoitars Ao,
UCB-M8E8 hies §trbﬁ§ nﬁ%ﬁftu@ﬁtat@éctw%W@MQ%érékgﬁ?fsghg‘ﬁ[‘%

recovery col umm IS increased cannot be c

Therefoienlbriseoyld berratrong insweeeat UCBeMSEIs (seedrl@at!8C)t han

el hienol o Pt ER R R Farloh orerkl T SRR AL Bl of

BM-M$0stamiat UCGUMS C Wit respeet td UBDPMES 86IRR6AILE. FAs aSesult, it was
i ntroduced into the mddle portion of the sol vent

found thatiU{B-MSesnigratesnorersdrongiv tomard {U-8 p PG gelds lon Hr8ban
B8R URTEMSOUIBRBN L DRn ARt Al b satBbb o 1t

treatmlsnt ot BM-MEOs lgrmitiof lsMNeaerm ogsgoese.to ﬂQsttfeatg@nd (seRIG. 11).
erated at

; Beplgesi lyBBrot XS cigmoking thoaplsr T (GOKGRA} 864 CHE chemokine
receptépt\(émﬂf)'lﬁ 'FJGE- 9'a'n8%MWSC"sW?er%’@Jn3%r?H%I¥ measuring mRNA

di stillati'on col um e top stream
and pretdiv ¢ésae EIG. |1(ﬂc)| nRTeBCRrandbgsis nsingdotal BRINA ismiatet drom UCB-MSCs

and BRSSOV BB Ao QLGRS RSREHE 08 a iter

mtensngxihf@GBLMSG%QJVN@@EomBB?ecPfd BROMBCOsS SUPRdHE df ﬂ@eﬁ\ expression

and vapor stream 11 fromthe drumi1s I nt

of CXGR{ @ng Q)@ﬁﬁrzegg@Rtland EMCR2 que highly espriesged both inHdCB-MSCs

and BIgHEES”  sBtod fafts Spdf By G Ok AR ER BigeSBeea

through the compressor C is introduced into the | ower
portion of the extractive di,stillation colum D2, so
that the bottomtenperature of the extractive
distillation colum D2 is decreased, thereby

i nhi biting the polynerization of diene and acetyl ene.
The stream 13-1 and the stream 13-2 are mainly
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The stream 14 containing rich 1, 3-butadiene is
obtai ned fromthe top of the solvent recovery colum
WO Rd9/0288d0t he stream 14 contains 98.1 wt % or nBCEKR2008/005026
1, 3-butadiene, with less than 1.9 wt % ci s-2-butene and
1, 2- but adi ene, and propadi ene. The bottom stream 19 of
UCB- M&Gmhu@natlon émwamirly -87oMGmalpbe W@Wegijlafedae)tmewon of

t h t t | t th |
CXCRBURCRERET 3 but adi ene and vi nyl acetyl ene. B ene and
arRé ventord'df the HRéé‘aeﬂt frfv%ﬁl@ﬁﬁehﬁ%@%ﬁtéxﬁgmﬁe%t of mttﬂb‘aucmg a

sol vent recovery col um
gene codingigreer fuorescenteprotein (GFR) indo URB-MBCE2 Ak msuutt ibwas found

ot g S S S o SR 34 BB, RO e e
that UTB- I\AEE§bK/€@SEEﬂé§sﬁ1‘ g thegyerd c\,’cﬁf‘ﬁg &Fp Qﬁb%vﬁoé 9piskBror £187 MG

supplied to the sol vent purification distillation
(see KGL. UAh, S@@Jvteseuts\shpw thateUGBqMSf&torwhnhmgene oha product thereof

L

vi nyl acetyl ene contained in 1, 3-butadi ene as a final
product. In the case where the content of acetylene in
tBasechpn e easwits deseriverbabove; dhe presenit érvention tetatesdtoi amethod

o war 8836 end Rk EMer b o L DARE M K% b i
uCB- Mse:sbommmtseeamémon 8lsb NelatastedJ CBIM SCsntihin Bigya
but adi ene fromthe top stream 14 is

f 1.3
theraneﬁ@P@'a%OZar?oe}li%fqr.tmsf%na@@rtea@@@uic@ gsumakeEgene o a product
theredf 6 8\l hat"@)ggﬁgsléggl?a? tr?ﬁl? o ﬁ?d’&ﬁvé/s 8.!»&9%# BCB-MSCs. The

operate specifrcation o

preseiiitineéntipnoalsc relatebite a:tblerm'&utmél piwmdoeuacalrcdrﬂimﬁm a kit, a use
stream 14 | ef.er abl mor |e

for preyiepEiot freging &S siats 2 g@ovggv%mﬁﬁﬁo@wf beain thmors, using

UCB-MBRR! | thel pﬂb@erﬂ |fﬂ/ér§ﬂonpé1§b Feiais 8% EGh %t&? a ﬁi‘? r diagnosing
met hyl acet'yl ene and propadiene are re veo‘ rom t

brain tugiors or e2onitosing fthe peogression ofibrain turobutreaient Bnel a dlagnosmg

methoB 830 SHEEER Mg b b o Ry tmont

using UeB-MSdw/| acetyl ene, cis-2-butene, 1,2-butadiene, and
a C5 or |arger heavy stream having Iow volatility, as
t3rReqgifivallpnthetnresentinverdive cospeptaglatastp:hi ghl y pure

iﬂi dgH%@Hé?&glcéF %lﬂ?ﬁ fc?r O@r&t 61218 Tl %aq@\? k?lrélmﬁlj%é\i&rggwherem

the pharmaeeutloagcmpemtlah ,cohimlségla pcBdusC;of the second

ﬁgar active dISt Ilatiaq lum in.a conventional
i ?%{H?%%'Cé ¢IrRRPS ‘hn rereenting erdreating ta’amwquﬁnwherem
the phﬁﬁﬁéé’%‘dtlsc\gﬁsgﬁr?? 5%@(6:@&3?{5”%%? umm Bj\mlgr?t ’ g\ﬁ' ftr %H bu%; |ene

funCtlo@ﬁta’sa&camer;ﬁmrogmmsthemmgfoobealaxmmam ive distillation
dro on rocess usi plurality

| u aft er n
151 2 8B el CarnBasTien o Bty ardraatBo b Blsclymors, wherein
the phégﬁgévl\;!d_lt_%gt &éﬂ’\éﬁﬁ%élg?n I%gﬁ%%g% bgg‘éngg\:/]gg“ vs)Hér%1 iRflrfarfti-tumor gene is
introduseahteribe SIGB-MS€r active distillation process, the

591% BbrglostaPa  AiEb S 1S b BB S IR A RS, wherein
the phdmawﬁedl Earapositidn vbiptised a UGBIMSEY wheesin dnhénti-tumor gene is
ncentration of nethylacetylene in the C4 stream was

introdugeghte dae DGB-BIS®, Whewsimthaank-tumargene sselented Fom a tumor
suppreEEbﬁ% ac%ﬁc °|§§ 9*?@%’8@%%%599%%%"%3@"gggl?ﬁrg gene, and an

angbgbneshenhmuosgenﬁ: acetyl ene conversion according to the
present invention. Accordingly, of the two
purification colums D5, D6 shown in FIGS. 1 to 4, the
first purification columm D5 may be onitted in the
case where the content of propadiene is small or zero.
GEneraIIy because 1, 3 butadlene and CIS 2- butene have

I:LL_.._._ - o, . o R 1
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The processes of FIGS. 2 and 3 are al nbost the sane as
the process of FIG 1, with the exception that a
wo9miess7d n whi ch part 21-1 of the stream fronPar/kire(ls/005026
hydr ogenati on reactor and part 21-2 of the top stream
of an extractive distillation colum D2 are
r [9¢ arpharsiaeduticad gontposition foopteventiegot treatusug bram rtwtadrs wherein
For exa in the case.wher he
the pHafinalliea) For b sHPl Gutasech UGBTI, wdiPint ab ratidimor gene i
introd aéeo?td)fhet EBLMB CS WM he ta'ﬁﬁ-t@?ﬁorr g%hb‘f@ s8iedidd l*rd%' anEJ mor
colum D2 are recirculated in the Sane anount as

suppressarigene; ad @p@ptds&mducmg factot gene,af cell cwdlarm;water;egeﬂe and an
i nt roduced into

angiogelfesi i GERFLWHRHF 41 rporsRinbressos deBR M be selected from
the gr&b@)&b%@tu %Qﬂﬁ geheldiphesphftasd aﬁ@QQnsﬂ*h%n‘r’d]@ XgﬁEﬂz f gene of

drogen that are introduced are al nost thesa
Maspmhagentemf RUUNYBi aigepesst Gaveobnrdn aigenerefmea2d . gene biiRb proteln

o gond F L1155 b St AR ol AVERARR 4 A B8 sumv, g

of X chlrdmwom@hnleed bnhﬁﬁltot ApopBi protdin (XIKP)Easkhe &médﬁéiltapoptoms
removal of inpurities fromthe catalyst becones

mh'bltefvf wr@’t%lﬂt(NAbD)s and geags & proteinsaegiating thésengenes; case

R PN ST N ——
the phaheatéeutidal cempositioRl coatprizes s UCBLMSC(,?@VH@@ﬁItéd aRffurhor gene is
st ream

introayghe & e TBAS e Berein e ABtfumer gehe fselacted e a tumor
suppré’s’é‘é)rbaﬁéem ﬁpb?ﬁsgqﬁﬁﬁélng%& éé\fé 108 YeeFéb\lljm&ty dehe, and an

sed"w th t tréam extract
anglogﬁrasm inhtbitongené umeneuytheearg:péaslsynoﬂmgam gdne may be

iy i e R e
a tumdrthethogis MtﬁﬁWNF)eé@%Yqumb%Fbr@NG 9, NEJ, YIQPI\Q ageneofa

stripping colum ‘D3,” as seen in 4. Thé

| colonysstmldﬁtm@faq’con €Sk a@nneroé@éaeageomqipﬁpafdomgmeobfoTRAlL a

oone 8 BSeCTRERS of o4 GRBS B3 RYBAE AFAE 4 6BFBL e, g

of psslwamunacgemm praémstr’@gumhgenésesgénwl ng col um D8,
t hereby decreasing the anpunt of the streamthat is
40 Phaunacawicaheonspesition fasreyeniing @rireatingrisraivigmors, wherein

t
e OB ESHBASEASohgtneHIERSRSC By A7 o g
introduxedetarthe U CB-M$@©, whersimthe astbuenyr genesrsdi¥cted from a tumor

i ntroduced into the ol.vent stripping colum D3,
Suppr %Sﬁer gene it a%‘?ﬁ@%‘éﬂﬂ@”%@ frRtorsenes a&ﬁ@r&xpl@deaulaé@fy gene and an
angiogees BT e e b esREhE rbQuATry BBhe fndiié SREted from
the graupl eensisting ofra gené of cde @egerienofoCydiia(@ydlinakt Cyalin D, Cyclin E), a

oene d153bL5t o Uhe SEAT AP, SORESEH B ine SPLHIGEB 1 oo

CDK4 hgDKegengéne bf Rﬁé}:ﬁbfér 7, RGERS Bf EQFthbHﬁséHs%S&*’ElRNA thereof, and
i nvention remark decfeases the content of

Qeneséééfﬁﬁ@ﬁéeﬁélﬁﬁn@theﬁ@ @sfigsacti on process, so that the

1 GRS El) eclfediitarh i B B e ng B difiRe, wherein

the phamﬁamlbammnpﬁﬁﬁ@n d@ﬂnﬁﬁs@s 8-WOBMBCewhedsih iantanti-tumor gene is
us i ncreasing proceSS|n

istillation system t
'“trodu&ﬁsée ithe U &%ng@r%@r@ﬂwth@r@tl -BRONgENE is-selraien &g  tumor
supproRts i, AR ndlcl BRSIYRG, WAk HEHERY S, an

angioganesisunkibitor gere, whereinsthe @ngivdenesirinhibitor gehe ardyitse selected
consi derably reduced. As megtioned above, when the
acetyl ene conversion process for selectively
converting only acetylene in the crude C4 stream
produced from the naphtha cracker and contai ni ng
30 55vvt%butad| ene and O 5 2 5 vvt%acetyl ene |s

T | "
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foll owi ng exanpl es. EXAMPLE | Acetyl ene Conversion
Using a crude C4 stream having the conposition of
WO 2a9l0e8s30 bel ow, a pil ot test was conducted. TRET/KR26(8/005026
reactor had a diameter of 6 cmand a | ength of 120 cm
and the amount of catalyst in each reactor was 900 cc,
from thengroupecdnisisting aif @ gere 6f thidmbospumdiri ca geaedf endostatia, a gene
conti nuously connected WltftJOUt a reci rcul ation

of tumsjalin.c3i@eas © aﬁ?ﬁaﬁﬁeﬁ grBRef NptrtReh aPNe 9F Eestiay pgenepf a

vascul%ﬁ%‘ﬁ?étﬁ%ﬁél fgpan bltG’r mggn% gfe’ Fé‘ia%ﬁu , thén%"?) eqﬁﬁé}gcfléﬁs, a gene

of 16- I«:iqndlamarfﬁagmr& and)wgdmé dfesndoegpellire reactors, so that
Mete er at re of the stFeamto be introduced. into .
a5euligalcammpaztion for ALCENSRG qrireplhgbrain turs, wherein
the phéﬁrﬁ‘é’%u%aﬁédrﬁﬁ&lﬂor?EGh?kugééjan@BIMéé meﬁ\ilr(% prodru converting

ut adi ene and wt % acet yl ene e tenrper ure
enzymefgenieds finfratiuseddadhe UERB-MSCias about 40-50 C, and t he

Pl i smasebita STbotiotptPisyentingt Tealith bRip fymors, wheren
the phé@ﬁéé@iﬁt‘l@ﬁﬁcdmb@&tiéﬂ 86mbf3Es QUCBIMSCV Whéréiﬁ a’»’ﬁ‘o@rug converting
L/ hr, corresponding to the nol ar

enzymezgan@s;s mtrchedg@ ithe & GR-MSC awherein theepr@du«tgecwwaﬂlm@anzyme

gene ig:sdotiditom syl fSatistate ArECTBRBY Behie: Chot eact i on

5 driHaevisal osibrifor prsentng of ﬂeangBIain &fmors, wherein
5~25 C, 15~20 C, ~15 Cin respective reactors

the ph%ram’ﬂﬁg Qﬂﬁnl@fPfét'%[}rﬁQmPQS%‘-f a MB-MIGewhateiman @@Q%“SG or SiRNA

of a ge‘ﬁ%erél @été?%‘%‘in tGmBﬁ'iE Rtrd B@ d’i’& h%*@c{‘ﬁom@@“ ration of
vinylacetylene in 't pro uc e acetyl ene
{:mi\aeprsarmceaucai@omﬁfbsvt/tonp‘prrpravbetuhg)estreétlng bram tumors, wherein

b d | h 0 - but
the phaEaNEa GyTROSoN FonPiTama LS IISEvhaST AR catiseregr SIRNA
ofa geﬁxér%?‘f%c?/ 0 é'?)‘?'alﬁ'tﬁm%r @%%?ué@itdﬂ%&@@@ems@’ \A?]e‘f'g‘wtt?{% gene

t ream No onent
relatedapca bl;aimpm’ner Dag ke :{Bléntemﬂloemme()gl@@emwtlng%%gene of Ras

] 00913 018268 | sobut ane O, . 5333 ..524249
family, & GeTiead P Ean OERE O 3Bk PR 35087 A0 RLCh R gate of Bax,
2 ge”erbfa‘h@ﬁ?@?%rﬁ?‘l‘ﬁfﬁ%@eﬁé@?%%owoﬁoégﬁ%d Secreted protein 1

(WISP11) sy gene pfiVéitea gepe o Raf4, ageneofSroongare of Akl aene of Erk-1,2
andagjerf’eg 53 53041 13.89438 14.4261 14.83006
uty ehe 23.42484 23.44700 23.41881 23.60476

£13] adtRueice uicdl @oAfpdsiondargrevanting 6r BedtiriPBiRin tumors, wherein
cycl obut ane 0. 045455 0. 058964 0.045773 0.0Q44154

the pharsasentisalcampastiiaycempries 3 UCBE4BErWhetsis ggpncolytic virus is

316942 0. 302932 0. 254914 0. 211092
'“"°d“%£?*§|*“ae2§ E"r?cebo 0 0 0 1,3-Butadiene 49. 23618

EL’QI] mnmedﬁdeﬂ todthostddfoprevenfing oOtréStEg8PBraih ABB&4Owherein

036484 0.033657 Vi nyl t 4057 .. .
the phaj TGRASBROR AP acss § NSNS whatei atgnealytic virus is

mtrodu@e@@@ﬁ?é SEINES Iy B the orféoRBé&s & 9&!@9@3 flbrAMHerfés simplex
Total 100. 0000 200. 0000 100. 0000 100. 000

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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1, 3- But adi ene Extraction Process sinulation was
conducted using a comercially avail abl e si nul at or,

WO Asp9@n8sPh us. For accuracy, the simulati on wasPCOIKRINESH05026
to the actual process, and the error range of material
resin of the entire process was confirmed to be |ess

t han Wt % rrmdy n c, parameter, for th
Neuroji A e CAVS LY TIRGOHE: G RBOREA AT dHeTREs PRIaRiama,
Med“%%?ﬁ%t'%;f@'?@éﬁmea@m‘ﬂ@ PROBLY TER s, PRIARE,
Neuroektodevaial Abmers,i Rhatztaid Tuenods, S¢hveanrdmea,fCysts) Netyro:ﬂbromatosis,

t t R2, R3, - t Fl,
Pseudpligy e Brt SRBERE SHBIS o ng breen o and 5
a6} arc@ CPdéﬁtoefﬂoahlag%Qm@rbram UATArs R niSriefiRg breINSumor

sinmul ate ke a conventional extraction I‘OCGSS
treatmesit peogregsion) wheredx theacempesitior indludas ak)

i S R hé%iaﬁftu%?

treatmdmpeo@ressubﬁamem tencorapositivn inghndes ayJCB-MIC ewherein the
Iting fromthe acetyl ene conversion process was

UCB- M|$lCr isdabelgd voth 8 dgtetahle markelit adi ene, containing 14
off B8 Bolpst ATl SR os MBI AR S Sy hy AR BIEn tBinor

treatnmesd pragresSion dwhefdin tHeicornpositiom mdluadesa;s H@BW&Cﬂwhereln the
st ream cont ai ni ng 200 w rrggm Vi n&/%ace ne resul tin

UCB-iS6nistiakelgd vt @ Aeteciakie maarkar prisresstngaeteciablodnaeer is
selecif (HF LIRS bONaPYRE SR oBsol L OMoR o BBl iy
peptidwdeﬂ\(atlledmazgrtdaélcatarmpattfcletswe | oss of reactor, 97.9

9 i th t h t] f .th L .
a8 mal bpe G g, ESRBRLERS B fratisind Bieh BiERs ormapiesing brain
tumorttﬁéa%@hfegﬁ)@rééﬁoﬁ QST el &Blrptfurﬁﬁrrié’ lsél%@iéd 68 the grb&

final product to 30 wt {)m or |ess, eration _
consigingftAsiresytema, r%lwtlveﬁ roesé@maei.ywmad strooytanea, Anaplastic

strodhp oI HPBARNE budBiie A ST GehBipapa.

Sube Yiedma COARGIIdé uFemb hMiXe BSGhorhad Dligedé oy kenia 0Dptic Nerve
wt % t hr ough a conventional extraction process,

Gllomaceéwﬁtwg\lewm Ghasdoman &N hyepdpata, &aa@gbaaaﬁ\slqm@

romafRISHARK0 T8, Mo Foasoetd BB ARERa LHER Mo’ PRRLG Tumors.

Pnmntwast\lemroeetwednhymtgarsﬂﬂhauam:]d mampratSdmwtnohﬁﬁg)Gms

Neuro%B?c&%%@“s%?g‘é‘éE il STeBeT 8nf SHBRI RS RS al resin,
GPErkﬂtfHF ﬁeatgﬂggbﬁ; r?{ﬁﬁigér% gfcldcﬁﬁ%eé‘r{ é%;?re§§|66%'éto<'f‘fhta9fng a

reactors 1, 3- but adi ene 'extracti on
prodrqg oarmmg ABZ)Ene@eBESEWMSQ angdabytradiugnef amdisancer drug;

S rated at hi urity in the same manner as jn .
2236 Pt Brd birbiis, Miting e eiPtessin Vacldr daviag a
prodriRpéénvetidg 8hzyhie g%héeémLﬂC§-M$Ct Bfd tah';frgdﬁ@aéﬂé?ftlcaﬁcer drug,
was introduced in the sane anount as the crud
wheredn theapriodrughconveiting engyme geneds salestey fpmma cﬂ@smemmmase
is is advantageous in that the
gene %@%% fﬁgP}gﬁFgf vi nyl acetyl ene of the stream
| [@R] adkitfedtreatiny bran fumerts, ehating: 48 expredsione@srd hiaving a

half that of the case without a recircul ation )

prodrttg %@@JFP%Q ef‘ﬁl(@eigl@@ﬁéagi%ﬂ\ﬁ@caéw @PtWOg'EUQo‘PfI%tVaH% drug,
c C
where?ﬁa H?e %ﬂoﬂkﬁé{gQﬁ\férﬁlﬁ%%g?ﬂté ne nl? EFHén%é fﬂm\?ﬁgto&ﬁ'@ déiminase
gene ammw@mezan genel wheldie thd UQB-MEBC ixrhysfeotedonitty tresexpression
rocess, and, thro t he subsequent extraction

vectonfiaying a Pr@@f“@ %Weﬁﬂ‘gle%zyﬁnﬁ g8Mene containing 11 w

ppm vi nyl acetyl ene was recovéred to 98.9 w % or nore

(in consideration of the loss of reactor, 97.9 wt%.

Wt hout the manipul ation of the process paraneter of

the extraction process, 1 3 but adi ene was recover ed

a P Y. Y A I o a1 o Y
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exception that, as seen in FIG 3, part 21-2 of the
top streamof the extractive distillation colum D2
wowam/egodrcul ated in a predetern ned anount t BCT/KR2008/005026
first reactor along with the crude C4 stream The case
in which the top stream 21-2 of the extractive
reC|rc at.e ant age

1531 st S0, 87 i ¥ e neR AN P! BHoG the SreL ka3 vtea from

the grbiib EOASISESY bf‘A@tréé}@oMar Pllo¢yeirEstrocilondd) d_dvhgrade Astrocytoma,
concentration of 1,3-butadiene are decrease

Anaplastisdstcocyitora, G@oblnagtonnwwlﬁnfnfme,al%taugSttemééltqma,t@pendymoma

suberr i GABOEREEE M, bl gl c Pl Blarndfind ot Nerve

Gllom534A§6msmrNéumm$ Clegdemac CNS Lphphomia/Craniagharyagiom,
wt % Vi n Iacetyl ene, based on the tqotal anpunt of

Hemaﬂa@béasﬁ@am egulioklastona. deningioma, rﬁlm%leﬁﬁorﬁnPtsu'ttw Tumors,

i35 ol B, FATBY S BE hLB A aRraaT A
NeuroflbﬁbmatosrscE’EGUdutgn&Irm&bﬂhnﬂ Tlfbﬁrolthplerbms LHSV in

unt

he. react g 3 hr 1 en the (o7}
LBALA GenR theray COnRAS A ioT BRNSREING (P @PEHfGaldge or product
theredt @ 4L h%n 'tﬁ@b?@?%rab?%om %@ﬁ%ﬁ'lﬁ‘&u&%?@%@B -M8E€, wherein

I ncreased but the ative concentration
the cell e&pt&ﬁs&dnbf&eowﬁRQiecar@hsddceStupplam degHJCtBBéVIS% of
ﬁg extra 6| on So t recr ased t r EFC tion of roduct
¢l ]%%Pﬁ ?%’Vcﬁ%?'?%' cl 85 aop ﬁW‘EbE ?pﬁ %,gggﬁfgrp
theredm@am whBReilSS gEAé tierBpy tBmpositioAGhElndes 8l VEBIMEE, wherein
10 streami ntroduced intfo the extractive colum
the ce[tb,_%xwws@ss;L -8TreGRQ-aandcioduegsiregisspofithe AfgB-MSC, wherein the

uca-WERLLBET0N o8 odriEtic Pk BRI Suane oxtraction
F{Q@FQ%}%neQﬂe@ Pl&%ﬁﬁos’lﬂo’h ﬁ@ut@dsmmyanh@apeugca%e\nb or product

pm vinyl acetyl ene was recovered to 98.8 wt % or
thereqf t<n amliswbér%m th gene thrrapy sempositieadeeidess. ch@c wherein

the cet?l%né?é’és%s ILtBeJ) Rﬁ‘ﬂ%o‘ﬂﬁu?@ fbf |§ SERE'UCB-MSC , Wherein an
enper atur e, ressure of re Ve stfeans
anti- tufnlmr ge?m:ﬂsomsodutfédmthllamaB{rAgOtbadl Sne extraction o
ess BLE 7Exa e adi e arate
o7 A aRnB ISPy oS OO HARRIE3G &ithepaNpeal dsne or product
thered‘f"t& B ééﬁemﬁléFé%ﬁtthé’BeﬁQ%eragg cORRPRsitdNfihéludés ar[!!’éB I\%C wherein

bottom streantof the t recovery colum
the caﬂas(preﬁsesdhdbclr GRMatams lﬂdLloema teopisnp of te UGIBjMSCDSNherem an

e PSSRk BRI EHE RO s
from tﬁé’ b%ﬂb bénﬁﬁﬁfg%ﬁ%‘ﬁm%?%dpbré&%? géné: arbébé}ﬁb@i%q?lb@@hg if&ctor gene,

sol vent recover col umm can be maxi mal
a cell cwewegtdatorwgemp% anla@gmetn@mssnhlbamg@%f t he

ent r i nt. t
by & o4 T sl g LDl e or procc
theredf€ acsat thréiﬁ tNé Geheeedrapg eenpositiod irgllides ki WOB-MSC, wherein
solvent to be 10 Introduced into the extractlv

the cefliexpressesilbrd %Gﬁﬁqrcmpobmdmcw adiopissp of thesU GEAMISC, wherein an

t:
a5 e, BB o  ERANES RRREIHYSE oMy BEAS Wiseleced
from the gmn?p Eondisfirighefretuimorkup pbegsioo geaérmapdﬂo_eis-indecing factor gene,

o ek R e
suppr@?‘édréb%tdeorﬂa?] ﬁ‘:enécteé‘lfr%ﬂ'gt nﬁﬁr‘%ug;?:%tnﬁles%%%f§tg{e$@%f]rﬁ1osphatase

ter passi top strea I'ven
and tegisin pgmpg)g:(cﬁTLEM) Ba;emer«zﬁmasplhea geoemof RIINKE, agepeawf Caveolin-1,

cont aiy ng 42 pm.Vvi nyl acet resulted fr

a gen§ BB i abeiin 4 REBROEID AFE o HURpHF SUer pLinRBHP S tumor
subsequent extraction procedsd, 99.6 wt % of
1, 3-but adi ene containing 24 w ppm vinyl acetyl ene was
recovered to 99.0 wt% or nore (in consideration of the
Ioss of the reactor 98 0 vvt% Tabl e 8 beI ow shows

o e o Y



10

15

20

25

30

D4 can be meximally recovered, and the ratio of
hydr ogen and acetylene is easily adjustable. The
wonewhess7of recycling the stream passed thr ougRCTER208805026
reactor to the first reactor has an advantage in that
contact tine is increased, and |inear speed of inside
|S|nceased whil e has a 5 tcom. i n .
arowty (RE-&,2.967¢ & S 9 ge@%ﬂtméwn%omﬂs%séﬂﬂ% Pler ghoptosis
teiR (RAHL ne%T%éu'PélSa#b%'f@dﬂrﬂﬁbltﬂ P8I (MAIPY, drfd genes of
prote! gngﬁgl’ I&called to "G een ol " |rggcontlmu2 g
protelmmregtdatrrmtheee genespf the bottom stream 19 of the

32pY & aenEIreaRy st by Simshg AUHE ARSI ddhG, o product
theredfhe acsaiit @hkereiih tivé gehe tedrapp aenplosition irdiudes tilv@®B-MSC, wherein
solvent to be introduced into the extractive

the ce@j,eg;prepqsgglb@ eiobRara@ndindyuces a yewissn of thesUCBMS(e wherein an
e 50 SUHARLE0 69T EH18E0WRORFAAT iy K oot

from thé groub Gowm%ﬁg*tﬁrmfnorﬁu@pmvsbogeae rareapdftosis-indigcing factor gene,
sol vent recovery colum D4 was transferred into th
a cell §Y>¢|@é%U|BWY ﬂfeﬁﬁt@r@ﬁwaﬁﬁnﬂmeﬂsﬁ'sﬁﬁ?f’ftw oeNe: eremt €
f
spoptSHRBLARE A e Al SRSt WYLV o g o
cytokiséra gphe@f cdédenkim3a geneofh tuimer decrosisifactindTAF), emgene of

eGSR B IRE e A S5 6 b GRS gene o

p53, ég@?@@ﬂﬁﬁéfﬁ% péké bP‘FRWIIQ‘%?@éne %90@3%8/& & gene of Bax, a gene of
but adi ene €ontai ning 23 Wt ppm vi nyl acet yl ene was

Bad, a gemef EADDh sogere of HKr agene of |p68dm@ed@ndtgemsaff proteins

lL.osg, of the reactor, 97.8 wt% . Al so, an anount of

reg“'a\'.i@gg%e%? gﬁg}%§ ogen is nore 11% | essened than the nethod
q30fa @@'n@&ﬁdraply dﬁnﬁpé‘sltlcﬁﬂfo?@’@hgfefﬂrnh@meelfalp@\aﬂcélfyene or product

mat eri al resin, nperature and pressure
thereqf de gecall; veeqin Shigons thardpy compastionandHdes A URB-MSC, whersin

the ool ipl =R AR RO BRI &R s e O RPclhErein an

anti-turidbrAgérie i$GhicbducedSRRESK BIMSC; Whereiniie ahttlnor gene is selected
COVPRI SI NG, UCB- MSCS TECHNI CAL FI ELD The esent
from the GeoHR epnSiEing ¢ UMQL SYPRESISRE B8RS %ﬁa&tpﬁisandwng factor gene,
h r
a cell %{{tglg @I?LJPQ g@]né %ﬁé‘éafée 'tl8§% e?;%‘ﬁ]hl d;@;éﬁ%, wBEFin t% céll cycle
regulatotyegd neukiag -b@( ddle@ed drontie groalpobansckhugwftargmiesoﬁ afc2, a gene of

vl R Ao LE By AR LY br S TR Bk bER S aFene of
p16IN|N409C§eﬁ‘iédéfCEDK(®DKES€m¢D’ rmbmt@nm&é §ef BﬁRﬁqﬁofé’@'ﬁ gene of

sai d mesenchymal stemcells wherein the
E2F, ajeaatisenseapSiBdpthareofoand m@|naa@§ pmgmws@ulamng these genes;

LS M P b byl g Sl or procuc

theredfllﬂ‘éf&alll Whaesif thé gene herdpy kBnipuRitioATREIEHES arUCBAV8de wherein
MSCs. The present invention also relates to

the ce&lcﬁﬁp@@,saeisdh &er QROﬂcﬁnohmdg%%art@mm thmH\é}BsMS% wherein an
anti- td%@rv e QQnES@u&({ tlé'mésl{ I\? £l Wﬂepélﬁ'tﬁ'e 'éHH‘i’ur?]or géne is selected
or|ng Fai N tunor t7eat meht progression,

from th@@f&ﬁﬁsonwmﬁdk%ﬁpbteswr bene{nan hpd)plSBBPmdad:lhg factor gene,
rate towa [

rd sites of patholq cent | S
a coll ek SoauaioTR GRES AT B0, AU G SN A aRe! Whergib ane o
angiog KPR 608 haCIBh B IrulThine oo PRty beddiee of
thrombpsparfdin-1t argens ofmyldpstam a gebe ofi tunssthtin, a gehe ofcapstatin, a gene

fqr.
of vasel i AN O SHEIEEe Gb eCuaT Bhagaler @B bitor, a gene of
t herapeutic suicide gene tolBunor sites [see Ponte _

A L. et al., StemCells, 25, 1737-1745 (2005); Kahl er
M
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et al., RespirRes 8, 50 (2007)]. Despite this
i nteresti ng phenonenon, the nol ecul ar nmechani sns
woreuwes7d ng MSCs trafficking to tunor are uncPEBIKR2008/005026
G ow ng evidence over several years indicates that
i nduction of BMMSCs migration seens to be stinulated
ver soluble factors nt | . npnocyt
maspRh arHRNE SLATIIRORITS: & GETE OEKY prabeyEBaEND anst 2 gepe o
endorépBfig! cells has been shown to stinmulate BM MSCs
ration [see Dwer R M et al. Cin Cancer Res 13,
5[@%a)a5gmm t%efmi/)qommmtmquntmsferhegrakthasapleugam@ne or product

theredftgtaIbAMSTS Hal 9F R BRRY ConRastion ibgli@Ps 2l0GEMEEG wherein

the ceM é)@ir@s%elLfB gAGRO-eedmbinduces bedé)IQﬁ ‘“df'tﬁé DCE-MS®)wherein a
stroke nodel [see J Neurosci Res -2125

prodryg gorygrtinggnzyraglgene| is w&r@t@@dﬁoﬁfa\%b&B M~°¢¢GF 1)

SZS‘ﬂéﬁg e aepisceoq%r} Jrﬁ a Opgﬁ?ﬁgﬁ@g%&né@g&ﬂ@& product

there&&6a7&4l (Aiﬂé@g hlthe geae eﬂf\@rlapy cofiggtsitfonnigcludes 2dJ0BLMSC, wherein
factors that affect mgration events of MSCs is

the CQ"rﬁiW?‘%ﬁﬁs #—o& OUQ‘M'&%W#&C%WW" f gP%P@Ei MR .qvherein a
oy B54 s UATRRB oS R0 C20RG 1OLCRINASE, o i Brocs
conveebnagrphwmé%lglewsﬁs stlectdd fcomahéa gneup b@ms;stn;geufecytssme deaminase

eﬂsgg stinmul ate generation of blood vessels in an
gene Pﬂﬁaé‘r 198M€ of an acute myocardial infarction
EB i Rkrdpyeconiddsition Rir t@nsferﬁ'h%‘éhﬁ&i utical gene or product
i ophysi cal 4],

Resear ch Conmuni cati on 357(20
therecmwwe@l mh@r@nﬁhegeneghwapymnmosﬁlqmgnyludeeatUCB -MSC, wherein

e coPESGPRFAel 1 RBRGR o BlEBE 8 oK M dnerein
antisehé@ &@RW@@ geﬁé'relataﬂ%% fipadf is Wrcﬁ]‘&o@@% thé ©CBIMSC;
tosis and rnprove functions of heart [see Stem
c&ﬁﬁg gene thenapy- mpoqlmfp;]trangfﬁjnmﬂawgwpeutlcal gene or product
there@é@éi&?ﬁéﬁﬁ%’r&g tﬁggghg EK edc{%#t%lj g@gg%@g% MSC, wherein
the ceffludxppessas |hydeor Gﬂmaoahd melacéaahrdmsratof the UCB- MSC wherein an

antisase ol SUBNAT3a GERS relBt qﬂ#ﬂ&ﬁ@%{@% ingF 4%5?33@% @33593«5/?50 wherein
the gdife ﬂé?eﬂ?d qf’éﬁg péW%&@Q%c&éﬁr@tﬂ%hegﬁ ﬁﬁstlﬁggo(/\% gene of Ras

gener a centr ner vous sys em ar
famllyc aq;elnetcrfat -mybea gene bhabic amgenalof eebB-dy s genetafa Gl issgene of Bax,

a brain and a However n
a geng g andntr] BhTpaideroteiniRETR) & mqfwwﬂimétmﬁ sgseted protein
t I r el t
1 (WIBEM), RS S, B ol R o 0 B SF0 L Ae PFAKEE sope of
Erk- 1,Q>@cbmgleas af8Boledis, and glia cells that support and

B 8 B o MR BERBADE % gt orprocuc
theredfitb @B¢all, Wharéintthegehe arshting Compdsition indhitesfa PCBIMSC, wherein
spi nal cord tunors. In addition, brain tunors include

the calleaxpaessesbra; or GREGE andsinduces,adrapisn o the HEB-MGfprwherein an
t d by oth
oncolf{iifis § HFRBBIRBIRAASELD ool caused by ot her

s[eaqnacyyme therdpy dompdsition foeramefdrricg antherapeneicallgemesdproduct
umor Treating brain tunors are diffi cult due to the

therecfilp gccelk WIYESIN D JEBe 1BFTEPK CPTRISUIAPARCIHEEE PAACBMB, wherein
the ce‘i’l rE&des @SF BRY- AR RH08ES BYro s% o‘PttWeSU@fﬂ MSC, wherein a

ery, tunor sites are conpl et el y renove
oncolyimmrusuanmtmm@ddolthkMQBN)SG(:wberenFme ohmiynmwrwqorga sedected

i gh-concentrati anti cancer .dru eds. t

from i Bla G A8 GRI AT oL R SDPev s S RESTRIS WRES: |
seriously damages ot her orgdAs. Recently, gene therapy
has been used to treat brain tunors. In gene therapy,
a gene is introduced for suppressing growth of cancer
ceI I s by u3| ng a VI rus. vector Si nce the VI rus vector

o o o o o g, o, . e
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Research results on a homng effect, which is a

phenonmenon in which stemcells mgrate toward a
wOodim®asssosi t e, have been di scl osed, indicati nBCT/KR2008/005026

stemcells can be useful delivery nedia for treating

brain tunors. However, nechanisns regulating stem

Cﬁléhs traffi_cki&g fo tupors are unclear.. It i s.known

t afOmRAstiqnuier diagnosKig 2 disepss GCsHinGin  sttg jnclygding a cell or

monlttgllr%nz% ?ebﬂﬂ@ﬁt prbgr?sisio?r o%b'%@b?)hb%ﬁt?@%ﬁl oSffiohthdudes a

y, resear nto a ne transferring genes
UCB-M$SG wherein themsll eXpressss L agGROHANndindnces alteopismtof the
UCB- tion as a vehicle is being conducted (see Yip S et

.5' The Cancer J 9(3), 189-204, 2003; Kim SK et al.,
(390 aGangsdsitRasfot dlaghosirebe diseadé océl®iy-in ¥ siteShciiding a cell or
found that brain tunors can be treated with neural

monitgiirgrireatmentaapgiassipreef thediseasecytieeriothe gempositian includes a

uco- IR HPERTEIN BB E 1 B SREHATRLER Bopiem or e
UCB-NthI%éI’@ﬁ] theal CBrMSIC rsuaméled Qdth P derictatné nverker; and
treated by injecting a cytosi ne deam nase

gk 2 COMRASHINyfor SIAROSING: d diskase OSFWTINGHR Aesite inglding a cell or

on545 S ARSI, 5586 Ko 55b0fe nces
UCB—M&0,0MXlé’eg\t m:;@lleﬁ)qbrésnﬁ Ilﬁéﬁ mhgﬁm-u?jfbmdai%?gt?;ﬁ%m of the
UCB-HSA TR LR BIMIC IsTahged diihia detesianle fraskem rein the
detecféb'f@ﬁ%rk%ngﬁ %b%@?@&e@%.ohpﬂ%c%ﬁgg? rﬁf_@)ﬁgfsﬂhg of ?thtgféré%-containing

treated r delivering interl or-a
enzynme basad fudrescent datbatioe dnd @b peptide-deduaiizeyl magaetic nanoparticles.

R 62, 5657-5663 02;, Ca , p2,
gﬁg%q%fﬁe ﬁ?na&\ﬂ%@/@r’i Wﬁ'@?%ﬂe%rlg’r%g{'“g%‘fcm [ in
;:lgi tﬂbcmés@m%bmaﬁén,qpém aifibficdl N6&P! s hs bﬁio%dtlaken from

D _how neural stemcells are taken, and inmunol ogica
an umhdljcet veibrcanaesting pyplagenia & pdetusdn afiinaammals including humans.

O Aokt spkBAGRT Re 858 bbah B4 Bted A8 epencnyma
stem €gIb(UCBMEE) MefersAl iarMSEl that is igblatddies drnbilicaiNd&def mammals,
ave a tropismfor brain tunors (see Cancer Res 65(8),

h
preferghlyhumaes, az@bcgalt_urg;{/; MSCs can be taken from patients.
. LNl 1 it . . .
(R4S RERohib Rt RS reyeping diease o
disordec deweloptvierth in an amiradly prafagbly amamanial ranchinoves preferably humans

. ,Study, human BM re injected into nude mce ,
whichizgs gy YL RO AR AR ELCTRHDIE A HISeaEFoPRIRRFING disease
progréé;s'ftﬁwgatn@réllégibtﬁ\g%é’ééied artery. As a result, the human

BM

Cs were tound only in glioma and not in a nornal
plarthe gpiresdrd speaificatial}, dbe term dbrgin tamer” refeesddia matignant or benign

amor IO e PR 58 Ao 38 56k & Vo ceveloping n
glial cBHERA PAGAGRS celr € IMtheCfeRdrdvithE bREinadSiae YhdySe ¥95tinPary brain
contai ning cDNA of an | FN-beta gene and then the

tumorras asecondapebradi tumer.i nj ected into a

| R . .

SHEBRAIE B354 SR U T 3 RS SEHH)B may nave
meanings vitiisiedre Y6V MidriaMmBAéfitkdinl theest.a conposition for

treating cancer, conprising BM MCs expressing a

c{}‘i’ a*g HBLRPAUEdNudiag a MSGhiremaan HCh anveownsmgthod such as

- Ini ' .

e mEHCNSFE056 SR Righ PR M 9248 LSy gpolcant o
the preséritapplicatiomend atgistede bgrs bealsedt r €95 ekample, Itioe gsolating method

period, of tine. Accordinhgl there . is need to find -
may BB ESl yedd i deadfaraniedt Histhod SsimaSiFaihersto.  specificaly,

unbilical cord blood (UCB) Havi ng many MSCs can be

easily taken fromunbilical cords which are discarded

in delivery processes. Also, the UCB storage industry

is well established and thus, it is easy to find

o o s p— R AN~ M I 1
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treated based on tropi somof UCB MsSCs. However, such
attenpts for identifying availability of UCB-MSCs have
wonaw/0get70 been nade. Al the references cited POT/KR2008/005026
present specification are incorporated by reference in
their entity. Also, all the information disclosed in

r esent ci.fication,i.s used 0 hel . .
UCB (k& Rorn AR urab il v e baica Bftole bfe.aBrBnta is separated is
centrlﬂDEéGWhtH/& fléélﬂﬁ?géqE@é‘ reREHtad oBaiRal rAbndéyte, ael therftRe monocyte
PTI ON OF" TH ENTI ON TECHNI CAL PRCBLEM T Tar get
is was@@nlesetvnealames tecremave impuettiep dierefrem. s plds fesyltant monocyte can

e Bl B4y SR iy P S s b prio o

time. M5Cs and then the resultant MSCs are mgrated to a
di sease site and the disease is treated. To devel op

g‘ér%S@Wé‘ind%/iSQ!ﬁt% frompCéhanrd cnieed usingbdry khewn method (see
- a g
PGB0 S SLEANALRACIILT, T8 LA o e oo
Transplaingcig: 25157F@t: N353 ns Uthsas@ metiedd Uﬁsetoséeltmwmeml Publicated Patent

th t t t to find
No. 20FEB06RTERY scul'ar "rechani sm of | UCB- VECs. i g'th. ng
tﬁY‘ﬁrf#\e"’\sﬁl‘éf@H U@)@ s c%'ﬁ?hf §&S wither x% Iélr g?é@]e gradient

i n gene therapy reseaf I'n
to sepamtermonmyt@seurtdmh:hgd hnmatopevetlalcebaema:MISI& amd thengthe

rr.ow derived enc stem ce
monofae i WeSad SENera) EOIRE LT EMG VR JUPAtes WSS - Jhan. monocytes
are s%mn%rbﬁﬁﬁet&nﬁéﬁlr%n Wé’@blﬁ!?& d|éHTfBJ@|‘é'\APSéIFéﬂh a form of a
rej ecti on, ment al and p ySI cal stress of a sub
singleflayan wiihelse mlwese igantified avith a\pbasetcagirgst mweoqnoaee mln the

e RS BB B 53R B P b Bhai o

shapel@¢aMBEist eThehoRhemdells abs ailfuret EMdsgrowCobliiCate sub-cultured and
SOLUTI ON The i nventors of the present invention have

then radltiplied vatiltbe aymberiof ﬂtﬁ a@lrs rteacw adlesiied aupkail ens,

f r.
ORI bEBheTR S LB R I e BdaiAnton can be
cryopl@sawﬁdﬁﬁisuﬁg anowmndetnade(séwoainps‘s@mcecmquu&@; 3599)1 924 1995).
have a tropismfor brain tunor cells i’:\nd t hat

A mediygfop the ¢lyageiesengRa Preseseapaninciude 10; %fé%@h@ﬂ‘{lﬁﬁlserum

I I
(FBS ST P et kot (ISDA ST e e recur
until thee emmﬁttaloomﬂcnms) abattd ><|1ﬂvemﬁaﬂ@ Mlsepqmrladeﬁdnedlum

(B, SR R diideq RBc SArbreat s 1570 8N G or plastic
amplé foY %de‘.?ésérvm td?\% théﬁpﬂhé@ahﬁpw@séﬁ@a angl Iéécﬁétﬂrﬂ@' aby

I nt er’l euki n- GRO-a. Based on this finding,
tempara@remetrouﬂdspmgramedrfr@ent Caummaiyd:e fpezan deing a freezing

of d ver a d
progrffsr @il FrhiiehiHl chabdf R EEbiTlie $5TFeliarlal i 48ls can be
reducedihedsirédem ¢dliRfire thave§/CBVREStheasrhpardthry eittetsab@ile reaches

application thereof. ADVANTAGEQUS EFIEECTS Unbi | i cal
-90°C opiaway), thrisanapleisdnenaskioon jamid nitregan-slorage 180k -hasing a
tempénrgtutrg ‘Lf’ﬂ??sdrtlb\&@r according to the present invention

ive tropismfor cells that express IL-8 or

GRBen thedrazBnellsdre thawed, the pasiplels qmlwsmedrfrm alnesl liquid
tunpor cells. The tropism capabl it

nitrogga SrAge Rk torawader kat hé\avmgearp%qr%?datﬁmn%ﬁa@re ors7c.® The
t
awelISEARR A58 RO B e dalig e 7S] Al AR rTRg 2 culure

medius éna staliizear @ongiteoh. Accor di ngly, a pharnmaceuti cal
conmposition or a kit conprising UCB-MSCs according to
the present invention can be used to diagnose,
prevent, and treat diseases lfelated to cells
expressing interleukin(lL)-8 or GRO-a or
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brain tunors. MODE OF | NVENTI ONS The inventors of the

present invention have studied stemcells having an
woebdmess7ve tropi smfor tunors, and surprisi ngPgTMAKRI003/005026

that unbilical cord bl ood-derived nmesenchymal stem

cells (UCB-MSCs) have a strong tropismfor brain

t f I Al {
AR g B e phesantnRntin: 7 Sak uBBHER Iehisdelnd ang eyturing 2
MSC (riRByHoEeell cultiehmBarin eyRtaineg N0 VS0 RIFFBS. Alidcell culture
thé inventors found that interleukin (IL)-8 or GRO-a
mediung mayeke apy CcRb cultyiei eadivm thatisemyentienaky esrdbinsthe art.
I t -
ExamfSE he'oBf obfire) LA MCLERLT PRI Qyrhiiuht BMER) bpedium. a

a-MEMGRelfuhs, :aNiiCoyt GA mediuph %méagle sthusae niadionn, 8 @MRL medium, a
l'ines. SpeC| fically, UCB- NS and_one sel ected from

GlasQﬁm’mm"@“m ResSATY n‘@gpqm; @ I(I'égm SQLECFIZ ﬂ@@@?amc‘%’ﬁﬁmc’dmed
Dulbe%g’ﬁ mé’élﬂwml hleé% [el‘g r?l d 5?4%&5]@30 medium.

nphocy e su
For exarogle, thef cadi aufuss mgdiim3nay bedhg&MEMcmedivomrDering cultunng, cells
| i ne such as T ; | un cer suc
may bRLSPeRIAY S0thauneCaReB NIRRT of 6 1s abRube~ 1 Gp ia* SSls per 1
mL ofW§é erddigmul tured in a transwell chanber to neasure
nmobility of UCB-MSCs. As a result, it was found that
Lmsomceikmétuae sadium mabmmrﬁmnlude 8fe pcMarsEgiditives, if

requinef 2’ TS griyys Fpahplide & i€6s% ol TrriggPLinipfcor 156 group
cons@tﬁngddft h%@ﬂﬂn@‘i’ét@l éélﬁtho%é’of‘ﬁ&m'aﬂcb k%ﬁldlh@é M?p‘l?&}érﬁmg

was obtai ned by culturing (see
microgygasisn kentanypation; fantibiptiss aunh aar&tﬁeptcanycm |sul£a@for gentamycin;

antitul Adefis G 5 ARotertint B &rtlseadln: BlEAUE 08 ol &ast two

materidls $@lecfedufrsmith@forgoidgMSCs have a stronger tropl sm for
a brain tunor cell line than BMM5Cs (FIG 5)

NS BEUPA0E PESSIRIENEDIODCHCRBIS GRea hegarctiallohgineered so
as to fggﬁ%gfé éﬁ labPtht?Hﬂlg;foggﬂ%taﬁgél cyh'hhmﬁ"@r‘:&aheno P%iﬁ tumor cells.

Also, amtﬂrdmgl tblthe psgemttt inventibe, UCE-MICsmayde genetically englneered SO

itional advantage o |t|onto
as to *rr%'&’tfef adherappuizaty ESrPf@éUC@MNE'PW@&f Fﬂ)?“g%e%%qr? °r GRO-a.
t N
In th |sr\%§\§”rdggﬁ§ t%WU@BbRﬂ& ?éa{‘re§ tgh\f} féi'rbftbhgucﬁ?l;kgg g{?ﬂu r c% growth, in
additigre necrolsisr anpl apbptasisr arrhetthampebhcaiweanah@eafmmamsnle an
ene can be effjcient transferred to th n
anti-nERCORT. A gp Pt b RBLe CRBVERAP A RIanEHd i@ H-Gprd Antisense or
SIRNRbf Bgnkhefatéd td AquibRSTWRIchIyEBAFRE (sé@YidS éi%\'l | vRe duhcer J.
toki nes that are derived to be secreted in the
9(3), télﬂ 204.t2003) of Tha@ndidumor genadmay he aclimas swppeessor gene, an

apopt RTINS TastSh i, SR DRI or BR BB RS onivitor

gene. ar$pacificily atheettiidr suppres@sr géﬁa@ma‘y lﬁéisélb@tedffr@’ﬁ the yedisp

yt oki nes, such as |L-8 or were secreted in

consistingeaia e ohpheSphatEsaVERE tenin DEmolag (EALEN K érgene of Maspin, a
gene ﬁPRElW)@t” aé’erﬁ&lngv linf1, a @éﬁé’Bfi RBYRY a dene! F FEB %M&%ln, a gene of

Kel h ese cytoki'ne erlve a trop
Brushthea gm bS@IsubltoTbétummegmwtls (ING%DLea gees eﬁUrvu\nn,ezmgene of X

ltu Cs al 87 MG al
chromEgoRTh (koSN TIBRORRReO IS RIDIS MEAPY,A eRE ot Rud) Abgptosis
mhlbltPtysulw&ﬁggdgeﬁ&e&%ﬁ@lHssre'ﬂjﬁldiﬂg"_tﬂe é:§ené’§ aThe tumor

not "express in e th
suppresses gene isnohlimiad o tose- @hmmlbed aboweyv eWhe lapeptduis

induci3FaiREGhe peay. fRestepltbind e gfolitpahgiing o7 898 of Btokine, o
UCB- MSCs with IL-8 si gnlflcdﬁtly enhanced its
m grati on when conpared to untreatedcells (see (A) of
FIG 9). However, when UCB- MSCs were pre-incubated
with anti-CXCRl antibodies that are antibodies with
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were reduced in a dose-dependent manner by anti-CXCRLl
treatnment ((B) of FIG 9). Anti-CXCR2 treatnent also
WO 2mwess70 he same effect. Simlarly, GRO a treBRCIER2008/005026
al so enhanced UCB- MSCs nigration when conpared to
untreated UCB-MSCs ((C) of FIG 9). In contrast, there
were no significant differences in ation
gene phintarleiiie @ 99N PLR UTPHIaRRS'S fagtey %‘ﬁ&Fhacse'!% of injgrisron(INF-a,
I [
INF-B U RO, 86 ey ST AT FEIQRCETs) 4 4R 81 53, a gene of
Apaf-ta geheof 6N§hnqdatbétapeptom$m®omgdmmdﬂl&hlL()f agene of Caspase, a

gene GEEaKene o EAl. & P58 o FALD & Srps chlNEn arfieinatéh Hinase, and
gene%f@d}@@m§ PSR AAPthiess gehe/CBT ﬁ@@bopﬁj&w\maublﬁg fﬁbtﬁhgéhe is not

8 production (FIG "10A)._The inventor al so neasured
hmlted Lo mwemsdespeb@d abﬂve/arThmgeI@cy@eme@dat%y gene may be

selecieiqiest bAPGsbola it s a BnBdh G A, cycin .

CycI|n| E),& N%érﬁé oP¢dd25@, ald§8ne dhpZ1WAFa ageheasfiAGINKAL a gene of

astron mgratlon attraction towar

CDK(@@MeQ%Z pRa; COKE, agine st Rboproteip, 2 gege of £26. wde cell cycle
reguidlohddrfl Rlof IBLSS GRS EEh AR MaES Tk HidiGikitesis

pressin ung cancer ce S an

|nhlbltABQQniemyeb@selesterdqrdmltﬁe grmijdwts{:iﬁﬁgdd&a;] gene cl)f trr]\romﬁospondm-1 ,
co-cul tur As result., it was found that althou )
a gene of epgast ggae f B%\?'tah'i‘g'i‘ gene Rt 5@@§tgg@,,%ge@%ggy%statm agene

|
of resﬁ,@ggh%gzg%cﬁ‘@g eﬁdéﬂw"eﬁé‘l‘-’qrw Ahititdrad Péﬁéto‘f Pﬁhsgln a gene of

er expr essi ng Therefo
angiopeietingta genge oﬁ&ﬁ«drprofacmﬁmt(&mﬁ@e@e af¢@dorapadlin.  The

angiobiFaie PLiiE 88 4F MERiKed ' P sB &8s Sk o0 PHG Lot The gene of
an enhﬁ‘g &ﬁvé@m@? bl%d?%% Idto & drb§ ray Bé ytosird déﬁﬁlrfa%é%nvertmg

e nore stro t oward
5-FC u:\é¢ P4 thatlis antamlnamrl\mcg 0@%1 geoe aartmfpatmg in

bio- acj nceﬁ%géﬁﬁap&aﬁ pg%ndgfq%ﬁajﬁ%@sﬁp é@&% gﬁtl%%ﬁ%_'agués wherein

5-FC is'£ptdtrig of 56U F| The §dhe dPsRredyhcdriéeetirg @fpréaftg into a drug is
ch erpmkl ngé recept or 1§(CXCR1) and_CXC che rﬁL g J

not Ilml&demtbesq matsagis)desarigshabere ahe BMisanse JSIBNA of a gene

et 95BNy o B8 0 R L4174 B4RERel o SIEN of hone o Ras

famllyaacgeBMdf/fB@ayc ea/gehe bﬁalbl tlgene@RepnBdy atgenke dfEGF-BX@Rjene of Bax,
» enf B M%h:zégﬂé' e Tl gLbseted prtei
1 (WIQf-’ ﬁxé:?ég gt V2 fa‘\“da §&4E%s %Sc? é;%;&ﬂé ¥f Akt agene of

and”BM M5 nce Il 8
Erk1,2 andgagaﬁélomBoJLZO CXCRl and CXCR2, increasedUCB- I\/ISCs

ration.towar 87 MG ma e up-regqul ated .
o1 Bhudine B0 thatedd it it B LB MO CATEREBE e ftbes simplex
virus W&R%%Knrhé“t’ﬁié% WBUtRE hHORAREY fHereppper i ment  of
I nt roduci ng a gene codi ng green fluorescent protein

(GEByMiStistouuBcivedesires @eneewntroquedmsarf @Xpigssipaable state can

be ap oar%fejx ﬁ#éjﬁé&ﬁ#%d L)(SI %ﬁf&% tﬁgﬁ%@ﬂqhésﬁp For example,

a vect@V ﬁfoﬁltﬁmga&b% h%dl@é&gémlmeﬁ%dadsée Deheei [ et ahpCanter Gene

results show t hat
Ther. .18 Toets 409 uNVOR/D33BAA) and ey Deecanertes taasduced in ex vivo

b I
nto plefPLURRS MSOSP | (RARIS heBE b g i dbnovius
vectop retsavitusi veotort adano-eélatezbvitus veotet, hedoes S|mpdmsvlmsr vergor SV40

a e or uct thereof to a,cell expressin

vectoreRBf gy inuE VRO e IBEEY nsd oG ds B ONYDR VeGP e Agpintavirus
relates to UCB- MSCs contai nildg a therapeuti cal
conposition for transferring a therapeutical or marker
gene or a product thereof to a cell that expresses
IL-8 or GRO-a and drives tropi smof UCB-MSCs. The
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for preventing or treating brain tunors, and a
treatnment nmethod of brain tunors, using UCB-MSCs. The
WOR®HRSR70 i nvention al so relates to a conposi t POWKRR0(8I005026
for diagnosing brain tunors or nonitoring the
progression of brain tunor treatnent and a di agnosi ng
vector Bgditaing Gioter af o SRR, ALREIHER: SoNRoHRg DBSERL et al. can
be us@@%ﬁ/ﬁof 'Tﬁé/f 2003 the5aLIeENt ShakFEBAlY %n@%@?%éfofeebﬁhgfmfected with
[1 phar maceut | cal conposi t'i on

reventi n(?
an aden@utus@enﬁ A1BCs hstE ce\Hh)elm@Vrbetln@cwamgvemcuttune ish. Then

e SRS RTROL 58 ) RPN Pl o ROARECH Bl gene

mtrodwb@d arm|nbbbatehaatrw0©uﬁ aG% CONPeabito forCORMI, §6$hdt the MSCs are
wherein the UCB-MSC functions as a carrier

mfectqeq, iwn‘@ethg adgBpPYipys gene. brghepn thenipfested MSGs are washed with a
oo RS LaIRIPR! AP S BIETHRis AR et
Alternativgly ] witlsowt Lls@Baﬂ\éSﬁruy\m&ter A desiat gerfeucant bgéteoduted into

UCB-MBREY £5t58 4 Bk DI e gnsmathal SEIegias HP 4 Galsium-phosphate
methc@&%’ %@nﬁﬁﬁeﬁgﬁggﬁﬁgﬁ G &P@Bﬁﬁbbh&%u&ﬁ%’étgéés ﬂlternatwely a

i-tunor gene is I ntroduced
fusiont preteicigehBQf mnterreiransdwtlantdomajméPT@ee aadlamtlstahmtpedem can be

o TP LIS Y BRhS B 5T Byl AP BR T R wu s o

al. Blmwawmmbmmm 3@, 1138, 2poehar maceutl cal
conposli tion reventi ng or treatl ng brain tunors,

whiee aentorshmqwfart ciagtuidea generpiaskel fon ap@dgitionas historical

ovam oSSk 20 s L5 IBPEx R, P BB lromogenic

or ﬂucfré@d&érﬂ protei, st RISEa62 br 88jt€en AlloRReBhDSoteih TQGFP) NBut is not
factor gene, a cell _cycle regul atoréle gene and

limitech faretpcisesi Wp iSatiabi 767 Caicer Juie) 189204, 200

SR STl B B LR ek AT g e
pharn{deetitial cmrmmmtlmf addsging, toahgpraemft iReNHan naa)gleelpnnfary brain

Caveol i ene of noP3, of Rb protein,
tumorg éee@n@rmam%umrgeneE%ﬁmPlﬁﬁ.OZP(%n twmf&?@.t cgh mmagnosed
f
preveflel el reRutP NG LbMieion b AERfg lo i PR EREATERtion include
Astrocytoimal Pdmmcmtcytdmnml Ltoav-grauteosirocytdihb PAnapladtic dstrecytoma,

. f [ | at | t
oo B e et S e Bt S e
GangﬁHrféd?oh@”M"ﬁed @HSH\%‘ mEBGeHMbﬁ&ﬁ ubptidIN&To8sIRId, Atoustic
conpri ses a erein an anti-tunor gene is

Neurdma,rGhirdema, &Nééymﬂbonm Cranigpbapy ngiemaniiemanginblagiema,

Medugcgn %?tjgﬁft ‘T\ﬂi%rﬁh@ gh‘% ﬂ@?% ﬁglicﬁéeﬁga &(9 e[rb@%rsgPrimitive

Neurdeetiterinal Tugne, RIS cid TaRWre 98 EReandma) @yét@fNQGMbromato&s
wherein the aprt(ﬁt osi s-induci ng factor gene may

Pseudatu@er £&@rebibAnchitbeypys SRSt HngeMer rg@rf@ws that can be
dmgn&%d’?&éﬁe ,?mﬁr%drﬁs‘?ﬁ%ene ) p gQ%rrq?ﬁ\féW% present
inventiddFale n¢tNlﬁangad to thege hemofs @emlbedyab@t/enul ating factor

1F% Phauhadhiiaf ColiBgsh 450qshno (Phautesertiamton may be
admln%%greoatogéﬂ%r%th':&%n@vﬂ SRfccet Wfug.2 gene of p38

ki nase, "and genes ‘of proteins regulatlng t hese genes;
[ Finhce l#hafl\r‘rsﬁeldq [ expoequLArlblﬁ (Majoqdﬂlsmmnpa@bdlty Complex
atin braln tu n,the pharnmaceutica
class {0 i % nopiot Gl B I tiBloty e i rBE RS 7 st or prgan s
gene is introduced to t he UQB- MSC, wherein the
anti-tunor gene is selected froma tunor suppressor
gene, an apoptosis-inducing factor gene, a cell cycle
regul atory gene, and an angi ogenesi s inhibitor gene,
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the group consisting of a gene of cdc2, a gene of

Cyclin(Cyclin A Cyclin D, Cyclin E), a gene of
woeaupA2€870 a gene of p21WAF, a gene of p 161 NKAPCHKR2008/005026

of CDK(CDKI , CDK2, CDK4, CDK6), a gene of Rb protein,

a gene of E2F, an antisense or Si RNA thereof, and

transiiendees LeEiEh E G ok Planmetal 3TA00%54K ?&0%81693 Jse W etal.

Transta%'téhdﬂJ 78r339- Wrﬂ%)tlhﬁnmbgﬁﬁﬁ%bﬁ&ﬁs SRR @S rbjefion, which

onpri ses a UCB- C, wherein an anti - turmr gene 1S
are mamr pocklers qfdraﬂsplmm nohegasiroricas henminimizesk  dwcordingly,

' el ect froma tunor suppressqor. gene
UCB-Ua5eat SfidBinti RiaR R as iaf RORgRG to the present
inventiGtiedmbe tak&ERem, ANdddiflo i h RQBFRFIVEdIVDB bbﬁ&he@@tﬁlﬂect—denved
wherein the anglogene3|s i nhi bitor gene nay

UCB. saserding tothe presgnbinyentioni UEBAISEs @ng@msed after being
spondin-1 , a gene of endostatin, a gene of
chOp'IelgEﬁsR{gw a gene of canstatin, a gene of vastatin, a

gEine UETB-MS%-@on@nﬁﬁg ehefmacmﬁmaubMpeeudoh H@i gaie therapy or for
growth inhibitor, a gene of maspin,

preveawg;g @bt;ee@ng@lseaseeaec%dIngetov\tae ﬂf%‘}%mwnﬁ'%gﬁﬂﬂhfu“@ﬁ énclude

pham?ac%%ﬂ@al&.f ﬂ?étﬁé’%'dhltﬁes [lﬁ]ao‘i’iltﬁﬁ%'{ﬁé %ﬁ’%bﬁ@é component. The
conmposit 't on reven eati ng raln rs,

UCB-MiSeIsetmntehmg)baannmxmmmaladommmnm tiayrbecfommedset® asuitable

- MSC, wherein.a prodrug, converting.e me gene i s
formulaop Jea b EMUTERESUS S BoUl; - AnBItRRE B ighon ray be 2
non-ofd] BaRfihistrafloh BriUIKEN SUBH a8fari |h}'é%§é6|@ foHRUIAtSHEPA Socally

wherein the pharmaceut'ical conposSition conprises a
administaisrmwiatian. n Formxatple, & stevibzed sglution preuspersionsthat

includgB y(eet S phiolrgeuical BBl adiant caR s i prally administered

in an ARRMABIAFSMRNAS S ETRENYORAGT drlhébhérrﬁBéédfﬁ:‘éﬁVbbéé’étable solvent is
conposi tion for prevent| ng or treati ngl brain tunors,

appropriatedy mmh@egwwtma@@afmaeeutmﬂwegcepte ecearpel gemedium, thereby

forming, ispteliE o dafith il eoF e tioRpL e Ehietl diaopg Examples

of the [ph%}maceuhafwweeuépteale CANBP6H inediurh @rﬁawihemetstemewvater saline,
treating brain tunors, wherein the pharmaceuti cal

vegetalfgilsi emulsTiesnpHSRARSIoN. SeraRient SHIAE SXPIght, Vebipe an

| ated to a brain tunor is
antlsepﬁ?ro%@e]gé‘tob?ﬁ%?’égl MBC, wherein the gene related to
al he ajectabledormalatibe destritcedbdvencar he n@nemrplly admlnlstered
specif&gﬂi Id?e'c@ggpa rfngﬁ@tgﬁeéﬂ; ; gﬁ%sgf fg%rgagggk@hgg 83 qu’?g_ﬂVﬂnt nal method
Alternggjgﬁs)oﬁwEf’r;‘ﬁ’éctaﬁ‘bIe?J u@itlﬁp@e cf?ﬂ ta%'b@étc'aﬁ c%ﬁﬁé’fered through a

a gene o secrete ro el
cerebfospir flyid, a \mmeorca‘n a/mery saxpgb/mg bliooR46 the slteogdlseasé preferably

dlrectlg(ﬂgnynls?erfg]to é1e Hgggfﬁrnlf oﬁbﬁﬁitglcﬁ gﬁealsgruq?ﬁee blgafin or the
splnaIF&oﬁ?& R theBpPdsife’ &ﬁilbﬂﬁtf@réton Wﬁmd@&héhrﬁ]eétb@le formulation

’%ﬁar rmceutl cal rg)OSI t1on conprises a UCB- M5
descr drceunrbemdr@rmsiegﬁ ¢sing auglinical methed developed theDouglas

Kondzg&ﬁ i/rﬁﬁtﬁéb]u Og%h fhr gé"%{ Haﬁﬁé{ écaa% Lﬂ@ §lmé&]orp%[%dmlmstered is cut

toa diehaeteao’eammal crapthecsizé oba peanand $I@n a M&SB- sJWﬁIlon mixed with a
wher ei n an oncolytlc virus is introduced to

Hank'sieglapsed Saaodftion Qk@%’%kléwfep@d\ﬁh?@m S nsbitetar the iecting
the MS’@ré%ﬁl?t o?L e‘i‘fbr?ﬁeﬁ%?s: pﬁ@@&fo? HeIdofR @a%né néadiehd a
one n

maceut ositions for” preventing

stereod)acttcrfemherfgr acairatly inpantingdbs <M$®e«bltmmo\mto thiecorainn t he

brain tunor is selected fromthe group consisting of

Astrocytoma, Pilocytic astrocytoma, Low grade

Astrocytoma, Anapl astic Astrécytoma, diobl astona

Mil tiforme, Brain Stem dioma, Ependynona,

Subependynoma, Gangl i oneurona, M xed G ioma,

ai godendrogl | oma, QOtl c Nerve GI | oma,

A g =
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Neur oect oder mal Tunors, Rhabdoid Tunors, Schwannoma
Cysts, Neurofibromatosis, Pseudotunor Cerebri and

WO Zulv®regsae Scl erosis; [16] conposition for di apOD&KR2008/005026
brain tunors or nonitoring brain tunor treatnent
progressi on, wherein the conp03|t|on i ncl udes a

¢ e Fas 1o D NG ina b 166 dad dioMko body weight,
prefe%cg%W'tQ'Smt’)h@él Akb Eﬂ}%f ﬁ%@?ﬁs' th @Iailﬁabgé*ﬁ‘?ag%e administered at

wherein t eled wt
once adive dividsdforraekenal tr{aamenisc oprslver @ccowlingltcatiyeqeesent invention,

the atﬁp@&? @i@f\m 2 \%{{Q@g rll\}lg{.} @f%%rlglnqqtcgfgj ng]f:q ﬁ’@elgngs of diseases to be
treateH’Cﬁre'\@\}en‘t'Wéf @ib8add'® bHebld, a8nlimbehtsh viutss, 6hnd the weight, age,

det ect abl € mar ker, wherein the detectable marker is
and geadercafaipatienh | derewingly-the adminiskgtien doae deserihed above does

S B A, P

cvlﬁ@psesten@ ifvehdion diskoprevides Deittibd oNPEtNY a ARREEEe rrelaﬂed to a
rain tunor treatnent progression, wherein the bra

cell th@bﬁfﬂdlﬁC@S 18t GRO-p aimdt iRdueasoR Fropisns PEUGRyMSICs, or a brain tumor,
wherébﬂl{eoﬁ\)é'ti%mc degﬁgﬁlﬁg?%r{gf’%xﬁﬁgﬁauﬁ%‘ﬂ? %b"f@gﬁYe amount of the

pharm‘ddeunéa)lrcmfnp&mmaéitcedln@ tbdh@pr@wﬂldwmtmn to a patient. In this

fegaﬂgﬁégg@%sdgﬁvegan@'@iﬁoﬁ) urh?l?rn%é' '%A@'.X%WOSM@@M&% taken from UCB
of the léﬁfTﬁsqb % tﬂ@ﬁu%%lokémgltggcse@rfﬁgh%w ﬁaﬁﬂo%@@ fn this

mangl o tonma ningl o
regard,@BsVISBistroay beyustdraftes cyFpresenvatioe urdecht a desthad using

UeB- TR s DD UM, anE g acamalisd o e mapupals

Sﬂhé*b@sle‘hl |r{v%ﬂlloﬁa|§otpr59|6e§ raefﬂbtﬂbﬁl &rcﬁédhdsm@é Yisease related to a
i ncl udi ng )e}a&r essi on vector having a prodrug
N

cell th@bnmupieagus Qpemad inducsssa iepisnantiU&B- MSQ& @G adsrain tumor,

and a?ﬂ L’S%@r}ﬁg)re %%S(ﬁéboghwbérﬁl hené*%ﬁﬁ]dgdqgs% ggﬁu@@'ﬁ% S'In this

methazh UGB M$Qs endyhe laers] wih alddtedttble raatkern PhOWCR-MECs labeled
ant i cancer drug, wherein the Brodrug converting enz

with the detectable markeiican bervisualizesibyna Hetenefribgeary nm@y and can be
tracke(aYﬁg'gél tﬂﬁ@?n a[h%]an"i’mgl t 'Ifh%rd%tégt%%wlgiah{@ rﬂa% g%r S

ression vec avin ug
Iucnferaeemmtamlgg&amym losseet flmes@rtltzfé@ectamdr Fat mmﬂeu@rwatized

maon 355555 LA o oI A A AN Pt co

expre&%Yﬁ’g Ricifepasy iswiaette 5cﬂglrﬁ§gréﬁfeh§célf ﬁ\ib?&ﬁ‘ﬁé Rﬁjth‘@ dite of disease

he expressi on vect or Vi n rodrug conve
can beihzy:hed oy identifpng ehrglummeso{ence]m ical smmw trtmsddabasw can be

dingn L Fod e St OBt Ban b idFnfiepiPes LTsyETORFT .. Nat Med o,
123- 128“2M$deTé§bﬁﬁﬁd/é Géﬁvat&%%ééﬁétib i REtIdI&8Bre connected to

| ast oma forme, Brain Stem 3'i onma,

UCB-Ms&isdysinena, metitssidauelansdeby Lawin etole(sesriat Biofest 18, 410-414,

2000) i @%ﬂggﬁggﬁ@gypgme%ﬁﬁﬁ%ﬁ%' 1138 can be tracked by

magn&lia@rdsopbacy ipaging, (Mt ndcedrtinglyo WC BSOS Ilabd| e Wittiea marker
Meni ngi oma, . Pi neal Tunors, Pituitar Tum)rs Primitive

can b%@@%@ﬁ%@@ﬂfﬂb’o AhAdhen, mhideatitvingra S\‘J]%MMSCS gather,
f nor
e 167 2P NB I BTG bERRHHRR TN IR, LRSS labelc
with tHeomarkercaineve adiirdstehed dprng thaalbrageh&nm‘rtrepntmhnﬂ:br after the brain
mor 355580t B 2GR e S Re UBRHERI e saministrer
expresses IL-8 or GRO-a and2induces tropismof the
UCB- MSC;, [25] a gene therapy conposition for
transferring a therapeutical gene or product
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thereof to a cell, wherein the gene therapy

conposition includes a UCB- MSC, wherein the cell
woespressses | L-8 or GRO-a and induces tropi sm BETKR2008/005026

UCB- MSC, wherein the UCB-MSC function as a carrier for

gene therapy; [26] a gene therapy conposition for

UCB- Sf Qfﬁétq%{gebip%rgggug l @?{gﬂgﬁgﬂrt&%&%@%@é%ﬁfé’é monitored.
AccorngHgIW‘iﬁé %é&?lﬂ‘@ﬁtb%ﬁﬁﬂ&g@éﬁéﬁg@%@f F1d mﬁﬁénﬁ%p%ﬁ%ssion of

|nduces troprs erei
the braimt iumartreatomentand ai kit usetliogueriant the roeBois@hefein theamethod

uses BREFMSIE ot GeRESens preskdit antas kEfsed Y Pedorm the method can
also B&U‘%pﬁmieg tb*éedlgéé’@e Fé]@t@ﬁ% ac&‘mﬁﬁt En‘o@!%cé@ﬂ_ BCB?SGRO-G ang induces a

wherein the cell expresses IL-8 or
tropistmefudeB-MSGsopi sm of the UCB- MSC, wherein an
tl-tu S.in rein
Rl anEEhatal hfiorl SIPEES 1 A e hrern s tator s
mcorpféﬁ@t%dsﬁy referehcé in HEehtiPPr essor gene, an
apopt osi s-i nducing factor gene, a cell cycle
regul atory gene, and an angi ogenesis inhibitor gene;
[‘ﬁﬁ P LR Savenfiah Wi bg‘i’f@% %dl ﬁ'ﬂfuﬁ‘tﬂ@F B%%ri\%ﬁ{ Hf@r%n@e to the
t her peutlcal gene or pro ereor 1o a cell);
followdgeemnépkaﬁ g€hesd Emmp%els@WaSﬂmstm“tlIvEl‘pnrpd@@(g?%nly anddare not
erein the cell expresses or a an
intendedgoeat the Sopesoh tae PreRentéRYeDEre CRACSRY n an
anti-tunor gene is introduced to the UCB- MSC, wherein
the anti-tunor gene is selected fromthe group
cbxamptesng of a tunor suppressor gene, an

B30 B AR M 5 Sl v LBl a A B cgu s were

purch%@d flof AR ricHATIY ét@@fﬁé%&ﬂe@%}?(mo?ana fﬂseenﬁ@hé pR¥¥ent
e group conS|st|ng of ene of phosphat ase and

expermemSn ASA8) K@TQﬂTany PlaC/dj’ cellsl\mer@ cmltuaeqﬁjenBPMI containing
10-200; W) RSB0 ISt SBHER 0 TaPsu s CoTafinl %7 TP cO-

incubgtor.t U OMBVCIEL(ISNGNAB, UBISBQﬂfd U255 eeNd WeFe giovreiea®Eagle’s
X chronosone | inked inhibitor opt osi s Igéot ein (XIAP)

minimgng eggerifal magium (M&d\ﬁi wtglmrmﬂ 210@9/10( ©i nBoral p) |
marro@sf‘&ler%ﬁgzeﬁe%n@ﬁ w MSC )ﬂﬁé? RQFJP\%%Bd [fl%% LONZA.
erapy o |on or rans erri

BM- MGW@M@EIM#h@U@EMSGQ%C’é ctiingredanh oct-MEWI ffddia containing
wherein the gene therapy conposition includes a

10-20cBBfsC, wherein the cell expresses IL-8 or GRO-a and
i nduces a tropismof the UCB-MSC, wherein an
anti-tunor gene is introduced to the UCB-MSC, wherein
t kExanple 1t PRsparation bbuswilieal eskdfyiond-deeved masenchymal stem
consistin? of a tunor suppressor gene, an
cells ( #2)i nduci ng factor gene, a cell cycle
C\E@@ @érﬁ{)ll\qésgﬁé@ coﬂ@gteﬁrfrcgﬂ%é’ﬂﬁﬂ)‘ﬁﬁ?aﬁvélﬁmfk&‘eh%n%e With informed
erein the apoptosrs-inducing factor gene e
materpal eutsent.f rSmmh@IIgraUﬁ gaugs needig obh LéC@emd:lectfon bag containing

44 mir e GG BB SReCTedh e Bt PofERrisindhine. Rarea) was
mserté(a&'ﬁrt@ thé Urtlical veit SIRNECH was %Qilélﬂé(d BSI FFN it i g afl%‘é’s@é UCB

Fs), a gene of pb53, a gene of a gene o
harvegiravere progessedowititin Afalseyrs f geHmt@m mth vuatnkyymé 96% or more.

Bad, a gene of FADD, a gene of JNK, a gene of p38
k|nase and genes of proteins regulating these genes;
[ CkardpReRE |SaNtictPand expitisidn enUCE-MIGsf erri ng a
t herapeutical gene or product thereof to a cel
wherei n the gene therapy conposition includes a
UCB- MSC, wherein the cell expresses IL-8 or GRO-a and
i nduces tropi smof the UCB-MSC, wherein an anti-tunor
gene is introduced to the UCB-MSC, wherein the
antl-tunDr gene 'S selected fron1the group conS|st|ng

o o o e s
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Cyclin(Cyclin A, Cyclin D, Cyclin E), a gene of

cdc25C, a gene of p21WAF, a gene of pl6lNK4, a gene of
wWOQDI(0eEK0 , CDK2, CDK4, CDK6), a gene of Rb pPOT/&R2008805026

gene of E2F, an antisense or SiRNA thereof, and genes

of proteins regulating these genes; [31] a gene

t a osition faor transferring a ther euti.al
RS CS Bhrered Abcarging 5 Exaraple. T Vigfs: Goir R dyu
F|coanwaa9é Fagmas( ﬁrb@@céd“@;b a T Ferdiy: 1\ PM) LARd then

Fresses I L- a and i ndutes a tT opl sm of _
washecheems tises tq\m@vmlrwuram t1Qrth20Q’eﬁBSi EyiGlone Bodecpntaining a

basic 55@‘?%@'?1 W%@C lﬁﬁ!] %Eﬁ/ggqu'ﬁél{g?ﬁ%geeﬂ%wproduct to suspend

UCB- Msmr esHi meswmr@pbni@nedlan@tmmle‘ @cﬁﬁdefntrgﬁﬁﬁ inta each of
cle regul atory gene, and an anti ogenesi

10to 29% BBéoﬁC’@@HEng athasi medin anddher eHityated airﬁ7bﬁ3tla.a 5% CO;
mcub%@ﬂévhﬁ?fp%r X urﬁ%géja rger%@twﬂ:% gré)%eﬁgﬁlg% ' ”Wr?én fhe cultured

ospondi a gene 0 tati n,
cells foaned af sihgledaydri MSCs emd)ﬁg {rraspimdienshapaaeee tlfentlfled with a
vastatin, a gene of restin, ene of a vascul ar

p aseeﬁ%faf&m'srosgPBWh heR $Ha-eylt tiv igfewas seraaipdiv pesfogagd until the
MSCLEX Hosle] 'é"“ff}' a gene of 16 kd prolactin fragnent,

and a gene o dorepellin; [32] a gene therapy

corrp03|t| on for transferring a therapeutical gene or

d f | [ .
PEES e A% R oL ARt BRI B,
eweleem tlitidatel deB6tdinG RFEXSRBEES weeré H9BH SMhOPKHDES (Sigma
wherein a prodrug converti n%é\enzyrre gene is

Co.) usmg a@uéﬂaqd idisclosedUaR rsIents SBanede A etalr, dpgvelopmental and

ComeP AR Rlo g 44385 40k 2800E, it HEE AR s G arated from

the ceflcsuMasé HisBby sihg degpsin BREMEE, 20 ET &illg Wér@ v@@éHed W|th an
expresses IL-8 or a and i nduces a t ropi sm of

FBS- (mmee@mméhe.wa%eﬂr@aﬁecger@&werﬁtedm@lr&eyﬁetr@&%an@ then
suspén%ﬁ‘?rq“icrﬁg of ?)llhgﬁt iR\ pro MB%V ede)ﬁa %ﬁgféfg Then the resultant
erting enzyme gene 1s sel ect rom the group

cell suspms&inl stgutdlfn(Exﬁ Was neixetk avith nasieofdee ® Khh uareS¥@Biye solution(2x)
[34] a gene thera f%pof@[l os|t| on for transferring

and then e BiiTevaS Tegsted ah WS of & tgranzde fe labeling
reactlﬁﬂgé_ %lﬁlﬂzcggglﬁmp i @‘@?‘?'@W@E@Q‘. %@%FBS) was added

to theiredctnmspta)dur:bamd; thert lefthe siji(ﬁﬁauL VBUnuteheGelis lalvelad withePKE26 were

collech,ge %lw gg?egrel at o Iggttﬂgomf lgEg]rOOI ?rﬁggtrr?edlum

threehfr@é%frﬁfuéélﬂlnae)@déﬁhf&ﬁsl“ca| gene or product thereof
to a cell, wherein the gene therapy conposition

i ncl udes a UCB-MSC, wherein the cell expresses |IL-8 or

o Rt POiag of MBS S it VT pafisef Ghaber
| ALARAUCES-IS O @ USIRMGSs) WhRy @ye Wi memeer(?lr@nﬁ;@dtw Sigma).

may be sel ected fromthe group consistin

The dggagrog}B Cs anpgfherdumaicediines weare cg- (g.@t,uéeq)ﬂnm a cglture
cond:@cﬁf@ % raﬁg\gﬁépaq\ﬁegﬁgr ac{)hﬁﬁ)r G2 n%Sng[)@gé%a% 59? For a control

groupoﬁaMtHr -ckll-lineddeedVISEs weredcyltuné e imthe s{éMéEoﬁd“Ilon a3 descrlbed
abovegfnlilaotfragswvg%h&ag}%%%eg mih%ﬁ’a ciltggr?é %lll@ﬁétggiﬁ&? 2, included
a Iowéﬁ&ﬁnﬁé’tﬁhéﬁb’?ﬁ@ﬂﬁ% et 86m Eﬁﬁn{eﬁﬁr\ﬁﬁéﬂe‘id e I%welr compartment is

t her apeuti cal gene r product thereof to a ce
separatesl feom thé &ipgeneompatdmendy bymmuxopmrouswmhbmm 8 Vgg! S|ze) In

the Uk GEEPETS o R e R O R RS C U el I D A  doger

virus is introduced to the WEB- MSC, [37] a gene

t herapy conposition for transferring a therapeutica
gene or product thereof to a cell, wherein the gene
therapy conpOS|t|on |ncludes a UCB NSC whereln the

o N~ - o . Y
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oncolytic virus is introduced to the UCB-MSC, wherein

the oncolytic virus is selected fromthe group
woeomee7d ng of Herpes sinplex virus and Reovi POS/KR2M8/005026

3;[38] a conposition for diagnosing a di sease occuring

in a site including a cell or nonitoring treatnent

oo L i G BT B et
LS1 743?Ohﬁrr?d?fj8'l S%IIté‘ NC-8pi §H&i ﬁfoﬂ-s'@% W@blﬁ@?NHH??% w%s cultured.

OSItIOﬂ for a n03|n di sease occurring i1 n
After sm-tcalttumng tumqm@ day; ewo days, raml thoee dgys eaal rthatmlgratnon of

PrHZSBBERICE B Rs MaTRET s Bhise ERnFeaterdscie gx100) and
PKHZ@Ei@o@d&lDQBLMS@%Qﬂlgﬁ‘aIeHQDé§ Bogteli RIS Mihe sHnes ék;ﬁbrlment was

UCB-MSC is | abeled with a detectabl e nmarker;

pel’for[m&q uging dbtiailtli ApA9.dILGIPRfro NS, éJ1<$i8seadéJ2’fﬂcwh|Chrege tumor
cell Ilﬁ& é%cgfsﬁse rg?#?ﬁbb@hpﬁgﬁlzggééel% LT@@' I\'?Igpﬁrbga§ [ ﬂilﬂ?(lﬁ'.gnThe same
experimenhtunlas perfolaiiedviCa cmhemen n WM&:m@hiedhmrmsl&bnbu 0487 MG
GRO- a and i nduces a tropismof _the UCB-MSC, wherein
cells wag plgcedisthe owercomparinent (Kl@etkct abl e nar ker,
WRRLEL nPkaGqSB&%H%Q I\Wg %%er@% &ﬂ W&l Wﬁwe\pa fougthtn%? cell lines
group consisting of a er ase- con alr ni ng

in a troaswdll thawmbes aﬂdtheiﬂtmdﬁdnaibaedi niléﬁenpbymaﬂgtedecellsathaz Rave
migratqggnetl C nanopart| cles. Hereinafter, the present

ivfa thenower copwanEntivisea Gonntest aiAs af Lt"héJCpﬁ‘ -M@Gs had a
stron%ﬁ i'gfﬂ fRiUFMd rLQ\l‘F@f%ﬁ?ﬁP%’%'U?ﬂ tHakt %Péjbrdlﬁftl%ér EQl lines, and a
ood taken from an u I'cal veln connectlng
weak priogisem fer theratuhunwlls (FE3. Irandrd).s nrid o6 HIG.GS, Hhmiaﬂsnmage shows

e ol o R ArmERIR Y SES HePirt o5 L sl §90Sh nsteac

of tun’(d? c@llé/%d fh@tright nmégé @hs\sttﬁ@Hawm Wh@ﬁlu@Bmchgfwere co-cultured
preferably humans, and cul tured.

with LWeMéirﬁells peReferdngito Gt dethednigrationeef: many PNFé?fﬁelabeleﬁ

s BB B8 i hRT1HRE, S5 B OREB Tl s ueed oo

of tunturroells antliotitupsds th@tmg@ttlodloﬁmmlaveléd UGJB MSCs was negligible
susceptible to a disease; suppressing dise

(see the 3t Baaga ! BAEIG B)ev.rmwwrdme@elabemtmesﬂwg%mad a tropism
for a &ﬁ%ﬁ\tiof ﬁ?ﬁ%@lﬂ@eﬁﬁ?d ﬁj&?cokﬂ aégb/ é.{ 37'% ceﬂ?})ﬁfe ﬁbéﬁgl\/l% cell c? had been
cultureumaplm(a;leedbbd Flﬁd4)al ISuchrdsults shcuwrma tHe‘cehdlluongd medium

lial | I hi th
contafiefliseTyhlfiactad BERIcHR Al MG MH toparg U's7 MG Coll.
secondary brai n tunor. Meanwhile, ternms which are not
defined in the present specification may have nmeani ngs
wiExdamalesd edbomapaiisorabf tyopiem ofddMiMSCisdfonlUB7-MEG and tropism of

' at e cyte including a MsC from an UCB, any
UCB_%FMUCh as the nethod di sclosed in Korean
Rediopisth o BRIUMSE s K- UFRIME §vdd dfipineditbe aopishtafICBIMSCs for

t he present application and reqgi stered can be used. _
U87-Mgy ugmg@trgnswﬁbchqy@bgm | ngJ&YEM%i)gam aedls r medium were placed in

o ol 5 REESP FNBSE OBy il Bt o oo

compéitivient.c alh alledasesf tkﬁcd@nhg avas péWor’mﬁdeo@ tWwo Qlal?b acpstaxesult,
is separated is centrlfuged with a ficol

UCB-MiS4eh whte faynggediayea th@P'%néoﬁuéﬁMﬁéK%%M—M%Cs (FIG. 5).
IS washed several tinmes to renove inpurities
therefrom The resultant nonocyte can be directly used
f dExaraplea* GongrarisohtafmeigcdtionB@s M®C cryo preserved
for a long period of time. A MSC can be isolated from
UCB and cul tured using any known nethod (see Pittinger
MF et al. Science, 284: 143-2%, 1999; and Lazarus HM et
al . Bone Marrow Transplant, 16: 557-64, 1995), such as
a method di scl osed in Korean Publicated Patent No.
2003- 00691 15.
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First, the isolated UCB is centrifuged with, for

exanple, a ficoll-Hypaque gradient to separate
wonoymessres i ncl udi ng a hemat opoi eti c cell andrar/Bp08/005026

and then, the nonocyte is washed several tines to

renove inmpurities therefrom Then, nonocytes are

e rrate concentration in a cul ture
Pg;% %CS% g%%gﬁ M feW dasors BY the upnggicemparisent-grgleach of
A549 &Rt iS uyrgj @addé‘?%LfH@rga WMdths BeMItasBaf it deliShnd US7-MG that is brain
m Crosc ase-contrast m croscopic | nage
cancerglioma mll indhé d;oWavmorgpartﬂmenbvyer&amuHmerddha &mmeelhcrtamber

Cs. .Th wh | | d and
Then (g CiS ndi e bt ) SR 3AS RS BHER EasSiuels Soimpdfed TG 6).
OA5HYEHEER | snd BBTIMGS clld Svere §lirénHERRI frork/Bn &S type culture

i ncluded in_the conposition according to the present

collectiay AT &) cakapk Orfﬁ%srae‘@eue'éa/l@swaﬂg wassmifurad ots20%elovine
seruntBORERITA KT IAPRY 00 it edthad b po) 1n Sbfetd e

chembgictit intaxi vigs sicurdd-Briivididg IHYnambet byl cB- M@Gﬁ@ngrated toward
The cells are suspended . in the medi umuntil

us7 l\ﬁﬁebyc ﬁd&mb%rtqfdhCBfM\S@rsrralgr%teab@me gentrol @xpgriment.oeA tropism of

cel | S

UCB- @l@vésagog?lgo# nﬁ?qpap?q{agr%ng%g'on gsé;r%&%ﬂ ft%s fdund that
UCB-NISGH had #psteoriggest trppjsne forryat Mﬁrtha&nsiaﬂdnarn tutrlme cell line.

sanple is sealed and | oaded into a

tenperature controll ed prograned freezer. Cells may be

f LpZSpsSTH Kih & _H rgg program providing a

terrpergtur hange ofa C/'m nute so that damage to

cISGs arah ebeh oétlueedirndseof hHumereceltse incuding USTaM&itumor cell, were

co-cultiED, SR g TRLB S baE cRPSRES o RS AT RKRpron from the
cultur&d %élﬂ@mt\ﬁé‘i‘eﬁé%irf&j 5y hﬁﬁg@@twuﬁe %t.bo&ﬁargy or | over .
When the frozen cells are thawed, the sanple

ifibkity whisfeantibesties pEvariaps eytokine sse attached) wasaakem from a kit

o S B D S R o s

solutidrofar ol iaure Sephratol] amdung 6f thelmedia pﬁép&hﬂéﬁl By'c@culturing
stabilized conditi ?‘?ﬂ According to the prese

UCB-M3fehand gach, of three kendgefi hrmarbpelrssmfaw'ng LkﬁYdMG tumor cell were

sius A A9 B 56, BRYHEy g AL, RS s o

cyokimssycdrdaiapyl it éid k|Cahd lanearrtlgénwntrbbdy reactionrwasindasad ffor one hour.
used i.n the art. of the gell culture nedjum
The T WhIGh 0 SRR BR CYIRKIVERTFRRAGH el GoRBImeraeth Aecreted
cytokrﬁe&'%r%aé%drwm tHa frlﬁﬁth%@Wa% ﬁrb@#@& td'ﬁ%’ H%krﬁ? %C for 12
dium a dasgow m ni num nessafrily nedium a S)
hoursF- Aftenti rm;ctran thedimevas pladedl iired washirg solutiomadd washed, and

o SRR S Bt TR B P e Borare
After fepRatiMrihRabHify dAd diythgtprobss fo oPﬁHréé trﬁ;féé B film was reacted

suspended so that the concentration of | s is about
ina sc&Juu@n gontaing streptavigin-sIRFefor BOrminuggs. t h'Eh&Fe’f@EJHﬁnM%Q)W%hed with

s washf 8 )40 AT SRS RLAR, % i s

an X-@aly fli@aatthe@darkwiost.i al sel ected fromthe group
consisting of: a serumof fetal calf, horse or huna

a YRmMG indycing siseng frepism PhECR-MSSe seatetad growth- related
t t
oncodff CROSAR, 128, (94, G305 By 168, 148! & mgrtr
mhrbrtarmfwtcm(l\/th andoBenmpyrs Edt Specificallyrthe tam@mts of @RO-edstia and IL-8

were fiBerTebuhBss oL Eic dn C-GER. Doy LE 1Esb A, pd Sérpin E1.

engi neered so as to transfer25a t herapeutic drug for
substantially inhibiting growh of brain tunor cells.
Al so, according to the present invention, UCB-MSCs may
be genet i caIIy engr neered S0 as to transfer a

Ty o R o L, T Y a



In this regard, the term"inhibiting" refers to
inhibiting cell proliferation and growth, in addition
wonewress7e and apopt osis. The therapeutical geRETKRR2I3$05026
for exanple, an anti-tunor gene, a gene of an enzyne

converting a prodrug into a drug, an antisense or

FIG. Teaemy e s dbtained Biaratzind reblSates)and g offurs shpafatants
throudﬂ‘& c?fbtk'iné HiFRY. 9RABY FESLIRSR ihfoTRIatidoH %b@?él‘i’éné&ﬁ@pot@%ompared

osl s-1 nduci ng ¥actor gene, a cell cycle
to thercz@gtmhgw Qj’élﬁélomlnatﬁ%ﬁgl digéfablﬁ t qytoKines tmrpa}j@n&leses are

oo BBE S e bR SRR BT 7554, oy oyt

these R SKHEY R3¢ IMé@%R&nh@ﬂUU&mﬁN), a gene of
Maspi n, a gene of RUNX3, a gene of Caveolin-1 , a gene

of nm23, a gene of Rb protein, a gene of Brush-1 , a
g hnhibitor of tumor growh (ING4), a gene of
eCﬁyﬁ%?ﬁa gene of X chronosone |inked inhibitor
apoptosis protein (Xl AP), a gene of neural apoptosis
inhibitory protein (NAIP), and genes of proteins
regul ati ng t hese genes. The|tunor suppressor| gene is
not linitdeetlysatense genes (BREMRBRAE ahave [The
apopt osi s {i nduci ng f act or gene nmay be sel ectfed from
the group .tchlnn of agene of
interleukl ene of a tu ro pr ( TNF
Alﬁﬂg a e{FM?:E‘ﬁ ( )
a gene o

a gene of Lc..“'““"“t A gene of
L ESEs) . @

CT UI]\ LA\
a col ony lLating factor [ p53, a
gene of NETeratea

d.I'J. y a YycIlic Uf
apopt osi s-jnguci ng i gand( TRAb.1b}+ @ gene of
a gene of [Bax, a gene of Badl, a gene of FAl
of JNK, a|gene of p38 kinasq..eand genes of p
regul ati ng these genes. The[apoptosis 1 nduc
gene is ngdt limted to thosdgL-genes descri bed
LS174The cel |l g

ycl e regul atory géne may be sel ect

NC37

sis fact

II\II: AVA)
NI Ly A}

Caspase,
a gene
I ot ei ns
hg factor
above.
ed from

t he group

Mibmst sti ng of a qdWeE+ef cdc2,

a _ge

he of

Cyclin(Cyq
cdc25C, a

lin A Cyclin D
lgdret+of p21WAF, a

¢

yclin E), a gene
el It + p161 NK4

of
a gene of

CDK( CDK
gene of EZ

CDK2, CDK4 CDK6
@Roahp cell cycle

a gene of Rb p

I~

Ithedtc

t hose genes descH j

hitaor Aaono

| ed above. The

rotein, a
| S not

ug7

ﬂhﬂi o-o.ono
Tyt Uubllbs..

group cong

nhi
HS—+ARH-PH0+

siishing,pf a gene ¢

3\4II\4

\l hao or\l r\r\f r\rJ
oc

Ty

ERbnggbospondln

romthe
-1, a

gene—of—et
canstatin,

uvstattlll, a ycilic {

IL@+0ene of vastati

1 culistattiill, a y

ig+A gene of res

ne of
tin, a

gene of a

gene of g a gene of ai

vascutar endothet

at _growr it T ol
glgape) etins, a g

or, a
ene of

16- kd prol
The angi od

actin fragment,
SangslE +iknhi bi t or

a

d a gene of Endo
Esr+pot limt

F epel |in.
ed to

t hose gene
converti ng

s descri bed above.
ILdrgarrodrug into a

The gene of an
(GrGRF+may be cyto

enzymne
Si ne

deam nase
anti cancer

converting 5-FC it
ILdttg, _or a CYP?R]

hito 5-FU that is
lhthe participat

an

bi o-acti va
are anticd
5-FU. The
a drug is

ne of an enzyne
Ig§a+|irﬁfor~| t o th

1t|ng cyclophospham1de1and i f osf anmi

convertlng
t

a pro
ca mtari alcec AdAac
TTLAUT T T AT I e J

ng in

de which
f ug of
drug into
ri bed

above. The

TTOT

LI B B BN N A R SEL e e I B~ |

T

lqu;Ls?nse or SiRr

+

ted to a

NA of a gene rel a

DOt SOt 1

4o
all arlitl

ense or

4 » H s & P~ -
U Uitol may <, 1 TTu 14U,

Si RNA of a gene of Ras famly, a gene of c-nyc, a gene

of abl, a gene of erbB-1 , a gene of EG-R, a gene of
Bax, a gene of an Apaf-1 interacting protein (APIP), a
gene of Wit-1 -induced secreted protein 1 (WSP-1), a

gene of Wht, a gene of Raf-26, a gene of Src, a gene
of Akt, a gene of Erk-1 ,2 and a gene of BcL-2. The
oncolytic virus that can be carried by UCB-M5Cs may be
a Fbrpes sinmplex virus or a ReOV|rus type 3 but 'S

L, L T T 1 17 R A7~ a N 1 o



10

15

20

25

30

Then, 10, 75-85, 2003; WO07/037653) and then the

vector can be transduced in ex vivo into primary
woceulotoessgo MSCs. I n this regard, exanples of theCYER2008/005026

i ncl ude adenovirus vector, retrovirus vector,

adeno- related virus vector, herpes sinplex virus

\Fl)g aqtlenﬁ qgﬁg\%tgﬁqq;gg?l e Vecl&qrgﬁ only, U-87 MG cell
cultur¥8.6hl bﬁM'tﬁé’%M%ﬁt@fe o%&h'c@ﬂ& Weré Prepftedor EaEﬁ rc:ondltloned
exanpl e, a met devel oped by Tsuda H et al. be

mediug qumwbatadronzmarrav me3Blrapespnd ngrsuabzedyby an&CL reagent.

hen Rl SEhR AR e REBE BB O B S B o o). Fio
8A shdivsltytokies ahh@od{ﬁé‘ﬁaﬁadalgsiscrbﬁﬂlts)fﬁomﬁhbuﬂedmnﬁp\repared by
adenovi rus vector to which the adenovirus gene

culturing: Y §dMS§ sordy and doeardeel medigme FiGa8Bghows qyﬁ@umaatlbody

ey SN 4, BT LA A omy, and o
mediuth e garpt bypdwoculturng LdCBu\‘/ISGSdaizthts?M@/r&ldt then a
e eret o

oF g0 sGous srus,erntlioddbt ipiatind dUSNAJEPT LSS kB litured with
M
o LS 140 TR0 MG S T S FRALBRASCS (ano
RT- P@Btwamperfbnrmrkmth Il:rf& syetificaprimers mhcéGrArRi'pIvaaﬂ tusnrd as a control.

f
Whendhg gyt of ReRRNA Bad mshstid BYAT-BLR drRe i that U-67 Mo
expreBs&y RO irf BBthb@aéeBtWrﬂQH essisy N@%tmwﬁﬁ 'a'ﬁa Wlﬂﬁ)uft YRIBIMSCs.

protei n gene-including vector (see Wi
Bi ochem Bi ophys Res Commun. 346(1), 1- 6 2006) The

CSERATBIE FERh e s Wik B8N o T Shnt® mibfationay

bEhe kffectofalrg, GRO-@MEPL IRND Gy eeras, ANO USFHRiith Rispect to
fluorescent protein, such as |acZ or a green

migrafion, of D&EEMS wesimeasyrey uskg traswelbmigration agsather et o
PHK BI85k e S AU, o B3 otfBrcthe sfT s vers

placedi iretiecldwes compahtengmiar UﬂB%MSGmWefJ@wIQHeUHm andLofrels ngedium or
rimary brain tunpr

o.the present _invention may be
ina ”lﬂd“{srﬁé@ Ffé’r“yg hiffgrant mtra&aﬁﬁfﬁomblmr&.wrvmw for 24
hourst hﬂs eﬂaeréuﬁelt dhAgRAsRG, dthaf Bry! -[\/ES‘b ﬁ'ﬂ@r tPRAPE WihFeated with
conposi tion accor e prese I nventi on
IL-8 thameele eyt wens/nohlneaté’d Ivnthylil_r&(laﬁ r%*c)yt oma, Low grade

Ql?ﬂ'é e éfbﬁﬁ@é Aﬁé{gﬁf%hﬁg”‘ M%:qa%yaasrtlt Haman CXC

chem&Hhé@@éébtapmx@m;ldrfﬁaaare@namt% prlifubafi®n of UCB-MSCs with
odendrogl'i oma, Optic Nerve dioma, Acoustic

anth bﬁatlbmﬂ,or@nambma@tL@ﬁmmgalmmllegh@%m@,s IL-8

mediafEBgth B LR e s RuBR R R R P Fhuns T r. by
anti-CRORT freatthad@id. IB)IOrAnti-EXORD refnerdai$S showed the same effect.
Neur of i bromat osi s, Pseudotunor Cerebri, and uberous

s’snn@mly; SRioviseatment asorenhansed UGBtMSEES migration when compared

to untifAT B8R 118, B TaROpo 20 heRRbS o the R aitferily and capiinteract
with tHé OXCRD Fdpiéia8et YIRS AdRs @l iMAd BReHEm 8% 67-73 (1998)].

pharmaceuti cal ‘conposition according to the present

i Imvcontiash signjficantsiifféranceswere netfeune in WGHBMEGs rrigration in

cutorf SRRl B F16°8 0f 2158 0 BBl iR AL anc
GRO-EBfHicipatesia rhigratidMdNICBAVISTs toRiafds UoB7 MG ReRs.t i ssue
or organ istransplanted (see Le Blanc, KC, Exp

Hemat ol , 3 1:890-896, 2003; and Tse WI et al.

Tr anspl ant ation, 75:389-397,272003), i nmrunol ogi cal
reactions, such as rejection, which are najor problens
of transplantation do not occur or can be mnim zed.
Accordl ngl Y, UCB I\/SCs I ncl uded in the phar maceutl cal

e . N a e
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The UCB- MSCs- cont ai ni ng pharmaceuti cal conposition for

gene therapy or for preventing or treating di seases
woaemergk7ag to the present invention may furthe€T/KR20080085026

pharmaceutically acceptable additives, in addition to

the effective conponent. The UCB- M5Cs- cont ai ni ng

pharmaceutical conposition may be fornmed into a

suitable fornulation that can be adm nistered to a

bQQXamyéeQ§ WaBmSCS ?ﬁl?’l‘ﬁté’é td%hrﬂ%@céll Me%r@%smg IL-8

adm ni stration fornula such as an 1 nject

f dhenelationship betweerttiel @oru:entratlem ohll-8 seoreted ﬁprrbaeveral cancer

F 1] i t t
cels L EEEERRGS nor2liSh uaR el e ooh wasIRsHR 18 10a
shows$ ELISAreHiaR |h@|cﬁﬁlgg @6#&érﬁra&i@ﬁ‘s@f$l.-8@é‘érétédWmedla in which U87
injectable form Specifically, water or th

MG (mnmwmht%mlly(mﬁmmeé) ASHIng @arwsdr 8peiRLEPRFS (liver

cance Pl Foteald P ot S Bt e Yo REFERER & G S melgured per

1x10°@RNs eAvnong ahé Eaﬁ@@l&fﬁllﬂbﬂe@ aseayedwaw@mwéoemeqmgh@a IL-8
pharmaceutically acceptable carrier or medi um

productien. dEhisaa pudested hal i RS G siEorg rigration attraction
towar§ T 8;6 ﬁﬁlng‘;t%élﬁgelﬂsdd?ﬂlorﬁ ld'iﬁ&‘?[tﬁ\%n bgélﬁ*?u%blzgéllsblthnaé is, LN18,

excl cle an anti se I C substance
U138eard UZBé dellg ealsashewtditie bmllanrmodesmrathxrdleaelmfdusams theat of U-87

MG (sg%ﬁﬁlgqf 21{0@83?%%;&‘565 S:%be 49 fﬁ@?ll.lg;/B &éﬁa%gg a tropism for IL-8

secre%ﬁ?&inrﬁ’ﬂﬂhoﬂ@élﬁ"d Al ter nat ively, the injectable

[ ati on descri bed above can be adm ni stered
t hr endgh taaknew athetieri additidn of B8 to oellsrexpsessing arloweylevel of IL-8

nduoy P o BE PeebMalss AL h b -G GoeB BuE Qs o numan

lung c%lnbér edll dimeased éhdvbbewwgranan @ésalt@%fmeahseeraite@nLJsfg%ne was
posite 80I‘tl ons thereto. For exanple, the injectab

mtrodﬂ@edrm Ab#9 gelie thatiseetete arlowde el raf M-Stk €sing & Inv@fectamme reagent

and | -6 g Pl E3e i fetetihd B oy R DB S misrated n

A549 beneﬁavmg&iver@@reeswm 8 thah il AGEY eénsof N@@dtdlrflglyﬁt can be seen
size of a pea, and then a MSC solution m xed with

that lla8 m#ld e Ba‘ﬂt&ﬁ’@e'ﬂdﬁ%ﬁrtOfébq;ﬁtM%ﬁSmBE%)oﬁ s Filsj dBPeghows the
concetnli'r%'hSB o 118 stelakfted %gréjmeﬁnﬁn i %%H{Elgntd?% ﬁ@gsured by ELISA.
solution is perforned using an Injector 1ncluding a
! ong needl e and a stereotactic frame for accuratly

ect i h I\/ISCsqutlonlnt ain. T dai | .
BES P ataron it raatiop ot EMMECE Ao EEr IS Ghonih respect
to IL- g\El ght, preferably 5x1 05 to 5x1 06 cells/kg body

wei ght. The daily dose may be adm nistered at once or
b8indevi id ko ovortha eBEMIS Gs migratertowardHon@7 MG calis ir diragnd in vivo,

vioalBp hEEIGER o BUEBIS el AR PR RR i cot

were E6mpErdd Rahese withgesp¥étrtbly-8qFIdi $1?)a36’\ bPFIE 11 stadv@sltropism

admnistration routes, and the weig and gender

chara@uerlétlg@mf BM-MSKescandy M%BMS% mlgar@med]tcmargtthe towRIseompartment B,
that is ‘?&ﬁér‘db@§'7 ‘T\‘P@"esdo?ﬁﬁ”% ShoWsttrddiém Sct?n%Péfch{lstc'% of BM-MSCs and
esent 1 nvention esent |nve on a

UCB- MSGH hn‘giam‘d tonead Itlﬁ@lo‘rwel‘l copFsRtrmentod wlheihdhay eeé treblmt with IL-8
produces } - a and induces a tropism of

for 14 RGN ECReTa5HING b F o i 1 e, URRMSGs missateeh haa BM-MSCs,
Therefdle! KSR b%d'{]g p %?Ud@mégﬁfréﬁﬁgtcbﬁ%bdn@éd ﬁ)clg_ Ly %nd migrated

anolnt arnmaceuti ca ositiron accor

more,thut BNI{MS@S relatiesly iveeakiyocaerregspdnelet.tollib-8t hi s regar d
UCB- MSCs i ncluded in the pharmaceutical conposition
may be taken from UCB of the patient itself or other
humans or animals used for 8dical purposes. In this
regard, UCB-MSCs may be used after cyropreservation.
Such a nmethod using UCB-MSCs is not |imted to humans,
and can be appl | ed to ot her rrarrmal S. The pr esent

o o o o L,
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nmet hod, UCB-MSCs nmay be | abeled wth a detectable

mar ker. The UCB-MSCs | abel ed with the detectable
wonemkess7ean be visualized by a state-of -t he- aPCT/KR2008/005026

techni que, and can be tracked in real tinme in a live

animal. The detectable marker may be a

uci f erase- caont ai ni ng, enzy bgsed fl uoresc .
JBERRTBIE b1 FAPIGSIAN U B Tl aecaRighoNGR] and CXCR2 in
UCB-NMgeparticles (Yip S et al., The Cancer J. 9(3),

189- 204, 2003). If a stemcell expressing |uciferase
i Expresdiont laeeladiiOXGR ¢ aad CGXER20ehith rirg llaBirageptors indJCB-MSCs

and BYI-MSGE whed Sitbarad by dnédstnbSiniN 450 bigtéil sech.gf GRCR1 and

CXCRi . agnes e A@ﬂom6e§u|tseomw®mﬁﬁcwmSgﬁrfo%@wvtntrﬁéxcm and
see Wi ssl eder R et al

CXCé%prnps@p% afler MBNA waisiselatesineach of snepRi tngl %80&2@ GAPDH was

|ncluo‘|:e(aqﬂﬁcéfcq1 %aﬂn%ﬂ%ﬁg%@s% ﬁ@%%“tngpﬁglg&%ﬁéfﬁ%g%lgn 32 B shows

results MExmmnﬂé%lg &f IOXORY @and ICRCRABLAIREE @dﬂ@é@aﬁ@éach mRNA
can be tracked by magnetic resonance imagi ng Z 0.001:
**’ p<

band mi@roﬁlw e S obtanm;eqk/sem Fléi)e12é>duswg R @empmterc@ra

n=4).} | oca |r%ethl'ﬁmﬁdR ga? %e;tr,]ghwr\lé&j rsﬁré)%a;@& g (B-4§Gs and

BM-MSC4, liee banddensity bfethwléﬁRl proddct dfrfCXORI1tarnCXOE> WEQﬁligher in
t he

uos REL B ISR KT, PER, Sonadh ol Sk et ed g
immub§taHir WCB-WS(?@ Eh NS %@689{%%5 .bﬁqh atcﬁg%nttlﬁgdles to

dIStr ution mnlstere
ldentliyre)anesmomevtelaeofo@)ﬂ)ﬁ{ﬂ amdaC)&Ol%Za(x@ﬁl) cRefatisg td € of FIG. 12,

t { t [ I
ues-ffs ab8 B MSES Sharetiion Britegsinderels of bR f eRd oxcre.
s|nceths naé Hiﬁﬁga}f’gt:i|§a{d”%XEER?n%a&SZQgRZJSﬁ&eb@e@ﬂd@mtg?mgrahon

towarmshsmherrgayrbem taritp-tegylated expessian PeEXERH attkCXCR2. FIG.

120 FERHR SR oSSR B iR BelTT R B S b Byfagscs win
a secoidaiEnlibedy ohly withduerbAt-CXER1alnd CRER2 arftibodids to identify antigen
referred to in the present specification is

specifigiy af e éf‘BT@Eﬁ}Rﬂ@‘f@@K@@Z antibogliemt i rety. The present
invention will be described in further detail with
reference to the foll ow ng exanpl es. These exanpl es

arExdraple 12:uiitraaluiction pfigens @tto anmbilic dorl Blobdtmesenchymal stem
intended to limt the scope of the present inventive

cell concept. Exanples U-87 MG A549, KATO |11, PLC/ PRF5,
L
NS e e St P01 Flegied oo 4500, o

greentfhoresaend proteinpE i Mewas overexpressadising a:meldeltr@/p@mbn method

i oS LRl B S B e
electrépé%tl%étﬁéébahﬂ 0° dé&1I8 of M@)W{l}és V\}é‘r{%%ulthpe%&oﬁﬂﬁo Wayd and then

s were grown in an agl e's mninum essenti al
placedrﬁda meIX(LmEIO? SaoawharGing ensoding.genevynd-13) nBofia human MSC

nucel BRIt IR el aREARe i rates MhRahted i SRR oRR atees, The

resulta\mf l&CBLMSUIs&ﬂeﬂe’Yn@vMEM Fptate dHNdfearrBodrs; 8deE&dn levels of
|l e 1> Preparation of unbilical cord

GFP wr@ddea@fﬁwah Refiriessandmisiasepee! | She GEd redd)be dantified in a
romthe unbilical vein of
cytoplé@uﬁ'})&\)’ﬁe}}dg@%cﬁ @Eq:q% rri'd mat er nal consent.
Spe tedtiactadpigm af ll@BgMS@e toeddtle thef G PUSR odinld gene @snintroduced,

b nmL of CPDA- 1 anti coagul ant

each g G PaRiRg o e ghg an SRPDHARIS WS RBTEMw) Ssees in UCB-MSCs
inserted into the unbilical 20ei n and UCB was coll ect ed
by gravity. In all cases, UCB harvests were processed
within 48 hours of collection, with viability of 90%
or nore.



<Exanpl e 2> |sol ati on and expansi on of
UCB- M5CsUCB- MSCs prepared according to Exanple 1 were

wo caentessraged with a Ficol |l - Hypaque gradi ent (pPCOEBR2E13/005026
by Sigma Co., density: 1.077 g/nL), and then washed
several tines to renove inpurities. 10 to 20% FBS

d Co. t ' ' -MVEM...G b
o 55 8T TR o FBA B
gene WaB-iMrSSucethas HE&erdadsabsiies UTE-MI0S dx s§|n§LGFPbW@re placed in

concentration into each of 10 to 20% nt ai ni n
an uppascempesgment aﬁa tramswed whambegr @nddd- S:HVIG was alatsmlm lower

compafiieht of hepansbysiCehabey BhtTRed UFhRIRGH b58rengird EFFana u-e7

MG wee 8b-cultbfedl R¥RATMBURE. | AndngRieNg InfigFtad owErdethe lower
identified with a phase-contrast m croscope. Then,

compaiment| GF P adsiivereds wae ddentifipdpe Asar rasgltuitcan bergeen that

uCB-YSCS BYERMERSS R G PR ok S G, S8 ooy topism

for USTCMIG (H1Gy 14p Exanple 2 were dyed with PKH 26 (Sigma
Co.) using a method disclosed in a reference [Barreda
DA et al., Devel opnental and Conparative | mrunol ogy,
24: 395- 406, 2000]. First, UCB-MSCs were separated from
the cell culture dish by using Trypsin and then, 2x
107 cells were washed with an FBS-free nmedium The
washed cells were collected using a centrifuge and
then suspended in 1 nL of Diluent Cin a kit provided
by a manufacturer. Then the resultant cell suspension
solution(2x) was m xed with 1m of the PKH fl uorescent
dye solution(2x) and then the m xture was reacted at
25 Cfor 5 mnutes. To termnate the | abeling
reacti on, a nedi um containing an equal volune of fetal
bovi ne serum (FBS) was added to the reaction product
and then left to sit for 1 mnute. Cells |abeled with
PKH26 were col |l ected by centrifuging and then, washed
wth a 10 to 20% FBS-cont ai ni ng nedium three tines and
used in experinments. <Exanple 4> Co-culture of MsSCs
and other cell lines in transwell chanmber Human
UCB- MSCs ( hUCB- MSCs) were dyed with PKH 26 (produced
by Signma). The dyed hUCB- MSCs and ot her tunor cel
lines were co-cultured under a culture condition in a
transwel | chanber (FALCON) (MSC. cancer cell lines=1
:5). For a control group, cancer cell |ines-free MSCs
were cultured in the same condition as descri bed
above. The transwel| chanber used in the co-culturing,
as illustrated in FIG 2 , included a | ower
conpartment and an upper conpartnent, wherein the
| ower conpartnent is separated fromthe upper
conmpartnent by a m croporous nenbrane (8 mmsize.) In
t he upper conpartnent, PKH26-1abel ed hUCB- M5Cs wer e
cultured; and in | owerconpartnent, each of human brain
tunor cell line U87-M5 human rectal cancer cell line
LS174-T, human B | ynphocyte NC-37, and nouse's
fibroblast NIH3T3 was cultured. After co-culturing for
one day, two days, and three days each, the mgration
of PKH26-1 abl ed UCB- MSCs was identified using a
phase-contrast m croscope (¢ 100) and PKH26-| abl ed
UCB- MSCs m grated was counted (FIG 3). The sane
experiment was performed using KATO I11, A549,
PLC/ PRF5, LN18, U138, and U251 which are tunor cel
lines and the mgration of PKH26-| abel ed UCB- M5Cs was
identified. The sane experinent was perforned in a
condition in which a nediumconditioned by U 87 MG
cells was placed in the | owdf conpartnent (FIG 4).
That is, PKH26-1 abel ed UCB- MSCs were co-cultured with
various tunor cell lines in a transwell| chanber and
then PKH—IabeIed nesenchynal stentcells that have

._L__l T T e T | A o
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strong tropismfor U87-M5 LN18, U138, and U251 that
are brain tunor cell lines, and a weak tropismfor
woaeodeessraunor cells (FIGS. 3 and 4). In B of FPCGI/KR2008/0€5026
| eft i mage shows the case of the control group in
whi ch a human cell |ine-free nmedi umwas added instead
of tunor cells, and the right inage shows the case in
whi ch UCB- MSCs were co-cultured with U87- Mxel | .
Referring to FIG 3, the m gnagjpgn of many
PKH26- | abel ed UCB- M5Cs was | entlfl ed. Wien the human
cell line-free nmediumwas used instead of tunor cel I S
dcultur the mgration of PKH26-I| abel ed. UCB- M5
ﬁg’ag?%q WéC?@BgSIﬂHB Qreqrpvgmbgeoroye%lr& br,gllrbturgcyrs whereln the
pharnﬁ‘&b@ﬁl\t"@éla %@@hé@@@ﬂnﬁﬁséﬁéﬁﬁéhmgl Stehd é&]lsﬁé'blﬁﬁard ﬁom umbilical
condi ti oned nediumthat did not contain
cord hjoed and/or M@ ssschymah atee salls expanded frcvmrsendwm(egeacrnmal stem
FIG 4). Such results show that the conditioned nmedi um
cont ai ned sol uble factors that function to attract
UCB- M5Cs toward U-87 MG cells. <Exanple 5 > Conparison
of tropismof BMMSCs for U87-MG and tropism of
2. jesuticgicampasitionpf eginafl, whessedhe sieseszhymal stem cells

isolat%@frgé?@f%ﬁl‘;cgl & F%léé}cﬂ%&l& ﬂ{%%mégtgﬁ@ﬁxpanded from

said mesbrichy ezl steph gekisifunttion lagwecartienfmrdemertherapyfoBive Mitgs brain
and UCB- M5Cs each were placed in an upper conpartnent.
tumorg 41| cases, the culturing was performed for two
days. As a result, UCB- M5Cs were found to have a
stronger tropismfor U87-MG than BMMSCs (FIG 5).
3. <theapipairenaeutioaipeomngaesitiar ofitlginatli whereif akBCitidRM@EENe is

introd 8 ¢ e pRgenetiimdl Stetiiet imataied e urTIRH AR bio§d andior the
meseﬁ@mwhﬂaétemlgrex?ahhed #dth y&a nV@sérIbI\gnIa‘-’r sRingicBlis,

cancer-glioma ce in the | ower conpartnent were
co- cultured in a transwell chanber. Then, chenptactic

dIC s _of of. ch g¢as r co r ed .

4. (PiRPREpTHordligat aRouatiofBs i BBelh s BB BRagene s
selecffs:tlCfl‘l‘)n‘Nt'I\i?e,ls Eonisting 6f Rinfe dupprésyor ?ﬁ@céna foskfinducin

A549 and %S@I\/G cel Ihg was cult J‘rygd in % 20% bgelpne g
factorgengnacolitorisi reguitaly mene anchan pagipgrassisunhibiteroens.

DMEM | n each case, the chenptactic i ndex was

cal cul ated by dividing the nunber of UCB-MSCs mni grated

5. t'ﬁmplmbrtiﬁakel\lﬁcb)l}cdmmsmmbefrclalfn WoBhbfelis the @m&dresildpressor gene is

cells.

Hg experinent. A troptlsm of UCB-MSCs fo
selecte sswpc 'ISiStWSSOf@n%‘P%@ phosphatase:d tensin haolog

gy st smyf
TP e 00 T T S

gene Oj/RbI{erEerraggne\ASfBerheﬂ ,eagénebf inhikdter lof hdnomgromnﬂNG-4) a

cells. .includin 7-Ms tu rec cult
gene Fgprivin. &psits 86 ADEerIrm e Toked intinl spebfias BigthE (xiaP), a
ene Bf Réiraf ENYH
T R RN e chﬂﬁﬁﬁ%ﬁ%@a to
regulaiing\s@id gesesyt oki ne were attached was taken froma kit
for a cytokine array purchased from R& System Co. and
was reacted with a bl ocking solution for one hour.
6. Seepied relaceudoBILItinsp sYitidrnef TRk 3, Whersi @tk ANoptosis mducmg factor
co-cul turing UCB-MsCs and each of three kinds of hupan
gene ise3glacted ﬁramjm%@rouemv@%lnm agane Qlegyéoldiag & gere pbinterleukin, a

t

gene 0f 2 tfhoPheqBSR 2Bl (UL ABche B MRSTAIHTNF NELRINE:Y). @ gene
of a calonpstimydatingfactoo (@ SFep & geme vbp53, ralgeres of Apahhea gene of TRAIL,

The nmediumin which the supplied cytokine antibodies

were conbined with secreted cytokines was reacted with

the filmthat was subjected3to the blocking for 4 C

for 12 hours. After the reaction, the filmwas pl aced

in a washing solution and washed, and then washed wth

tert| ary disti I I ed water. Then the filmwas dried at

T
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After repeating the washing and drying process two or
three tines, the filmwas reacted in a solution
woOcanass1y streptavidin-HRP for 30 m nutes. ThBOTKR2008/005026
filmwas washed with a washing solution three tines,
reacted wwth a chromattic reagent, and then exposed to

2 ger@ s dshlse. Bieh Rt Bdbrecd fashr a9 afEABH B BlecdtUNK @
gene 666@fkirld%%)and gerfes dfptofeins felétel, to Ay iHatmg 'shrdegedés 1

b, a mgration inhibitory factor (MF), and Serpin E
1. Specifically the anmobunts of GRO al pha and IL-8 were

7 AR bR Aot s i B okl i one

is selésted fi@ny tHengrot@! donsisting @F aajehecsi ddc Ua lgene of CyclinﬁCycIin A, Cyclin
supernatants through a cytokine array. Array results
D, Cysly E)ra gepacf 69!6%553@ gena sl ed 1\t @ denmal _rPINK4, gegene of
0, r F |
CDK(W&%%@QI (%BE)(Z? g:n[ﬁt@‘é‘g ge'glreedf%t% é[(ot%lgsggf%n% of: E2F, an antisense or
SlRNélethereeﬂ abg gehesandipmibtrvsrrelayedvtd regulationg sedd bene$t is
highly likely that these cytokines nmay induce a
tropi smof UCB-MSCs. [Table 1] Conditioned nedia
8. Chihd sﬁamﬁ*aéé&.%%@@ﬁowf E-IE S, theyemlthézny%geﬁbéis inhibitor
cultures only, and the co-culturé of both ce wer e
gene s sgjacted . frabadie growgh consistigrdci gene/\a&thrmmbbsmmwimn argene of

enso BB RS BETooSlS 5 8 ALy B BBt ot
a gen@&ﬁ'& @é&ﬁlar(e‘h@@tHﬂh@ grdwth ’T_r\r@blt&Aa?dé(h‘é’Sonﬁééﬁ‘ih "€ gene of

anti body array analysSis results fromthe di um
angiopeiefias.cigene oM 6 prglagtis-fragozerding %ganfaoé@ndcarape"m
medium FI G 8B shows cytokine anti body array anal ysis
results fromthe nmedi um prepared by culturing the U 87
9. N[he)phanm@wﬂltlbhlecdmpbsimmbﬁaarned Wherdin aWrbdru vertan? enzyme
UCB- NSCS c;amd U- 87 FIG 8C shows results identif
gene b‘y‘nFrQ V&R thhﬁFENﬂSW‘ﬁ\W@iBI%G@ Ig isolated dromp tmbilieal cord blood

oncot i isht AU Lk ApabOm B Lol oty ik cots
with IL-8 specific primers and GAPDH was used as a
10F T NSCRIATIRCRRCR GaPAHEN of GBS WABIRDS YIRbILeD pelfverting
enzyrﬁé&%@né?@?éle&@d%ﬂﬁ’%g%l ééﬁlnf %&%é%@C¢W§1%0t

<Exa ect 0 ine wthr
to UCB-MSCs mgration The effect of I1L-8, GRO a, MCP-

USA
1R R e SoPip i) SRELRaMr eGPl n@ﬁgé‘&e‘s’a&S'RNA of
gene Rtltedto!rhial thatdr iRtiEGEe dves ﬂ\G%é@éﬁ’CHWél%MRﬁ% isolated from

conpartnent and no cells were placed i'n the | ower
umbiligahgardthieed andiopthsmeseackyroal stamecelisrexpanted grom eaid
[ medi um cont ai ni ng di fferent
mesed Cr}é%}s?értnl%rglg of reconbi nant humane 1L-8 for 24
hours As a result, it can be seen that UCB- I\/SCs
rated nore when treated with |[L-8 than when t
12udite RRAMMACESER) GRMResitionsof ity 16,ayhenein mermt%ateé rto brain
tumor 4y Sellets 3 B8 o0 ChhsiRliy St ABERS P RARTalrl} ARG TR o-myc, o
gene pf abli agebataf@nbB{1, @endasEGFtR, agene CKBAY, agenbad iApaf-1
reconbi na [ 1-8 was jn. applied to - M5Cs. -
interafi3a BRSHNIAGIL Pt OB IabgussE se aiRbRrotam 1ANTSP-1), a gene
of anjoasﬁer'i’@B?Rﬁﬁﬁt a%ﬂ@‘i‘ffﬁr@}’a g@ﬁé of Kkl §ERALIERK1 2 %rﬁ a gene of
treat ment also showed the sanme ‘ef
Bel- 2S| m I arI y, GROa treatment al so enhanced UCB- M5Cs
m gration when conpared to untreated cells (FIG 9C).
GRO-a al so belongs to the CC subfam |y and can
interact with the CXCR2 recéptor [see Wiyts A et al.
Eur J Bi ochem 255, 67-73 ( 1998)]. In contrast,
significant differences were not found in UCB- M5Cs
mgratlon in cultures treated W|th I\/CP 1 (FIG 9 D).

—y o, R -
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GRO-a participate in mgration of UCB-VMSCs towards
U- 87 MG cel |l s. <Exanpl e 9> UCB-MSCs m grates toward

WO AH®28330 | overexpressing | L-8 The rel ati onshPOT/ER2068605026
the concentration of I1L-8 secreted fromseveral cancer
cells and UCB-MSCs mgration toward each cancer cell

tif FIG 1
13 pe SR Ae TRl RO BRIST GFciain 8, Whelelk 80 Theolvdgvirus is
mtrod%%&?b W miEehéyh Al stté'rﬁflfe\ls ischdiel ! ttorh UARifidat cSﬁﬁSl%bH and/or the

(l'ung cancer), and PLC/ PRFS (l1ver cancer

mesenghymalstenrealls expanded fioay adid, mesenahymad steratce of

| L-8 was neasured per 1x1 05 cells. Anong the cancer

cell lines assayed, U 87 M5 showed the highest IL-8

14pEUsHdrBihceliitsl cbmFosHittend|gith ﬂbahhél‘é% eCondugticvirus is

strong mgration attraction toward |L-8 producing
selected| fram Hefpgglginaplex viras aed Reavimisdype 8 t unor cel | s,

that is, LN18, U 138, and U251 cells, also showed the

simlar concentration level of IL-8 as that of U- 87 M5

15( Skfe phdpmaleBlical Goefigdsitich of dnycame bEclapes 11 tRtwherein the brain
UCB- MSCs has a tropismfor |IL-8 secreted by brai n

tumorig gglected fram thg gfparé copgisting @f ApEeFdeMag Rileeidie astrocytogna,

Lo B Bt M 8L Rl QMR i st

Gl|othpendymoma1ﬁuuepagdymnm Gagiglionéliemal, ixet @&loma,

OligoderiH-itEa Gatiahise ot Acpusis Reprad, ShPdelE: QNS
Lymphém8, @YaMébﬂ&yﬁgian@fl%haﬁglﬂﬁla%ﬁﬁﬁWeéﬂﬂ’oﬂlé’ﬁﬂrﬁa‘—hﬁenmgmma

was overexpresséd. Referring to 10C, nore
Pmeaummﬂ:d’ltwtgnairumows] Frgutive éldtsoerztode@naivTetrmrpr Rbabdoid Tumors,

th o4 it c een .
SchwaRagma, Chsteo U BETamalising SeHiBRERSrF tgbl HsrLuSEidls Sclerosis.
m gration. FIG 10D shows the concentration of |L-8
secreted into a mediumin a condition of C neasured by

16E1A epnpesifighiprediagsosingrpaain domop pr meaderiag bedin nmpstrteatment

roor Qi S4B oy 95 Reb 2 5B ST B4R, et

from umbmbmccormbgmt andlor they mesendlsimalsterh daitk Mkpandedifrom said
with respect to U-87 MG cells were conpared
meseﬂ@}mfﬂ%lsséem q8diSr espect to IL-8 (FIG 11). A of FIG 11
shows tropismcharacteristics of BM MSCs and UCB- MSCs
mgrated toward the | ower conpartnent B, that is,
17t dver cbrojpdsitiin oBclaim ABGwhifeis losvaneseaphymal stem cells isolated from

a3 i i Ve R P S it ene
meseiﬁ‘}bcﬁéfhﬁéﬂst&nfé@lls]aqfe seSd whithiLaéteBbiOntaiker. 11, nore

m grated than BM MSCs. Therefore, it can be
seen that UCB-MSCs strongly corresponded to IL-8 and

m-grat ed nor.e r.el.ati,vel akl .
185 ST ORERoT oPHaing ZeRaRic 1 S ReIAIE Biécker is ssfecteg from
IumfertaB@ dontAning iy fie-baéddLfl@tds et té dto s W’Eﬁéeptlde denvat|zed
Expression | evéels of CXCRL and CXCR2 which are -
magnete BprepaticlesUCB- MSCs and BM MSCs wer e conpar ed by
measuri ng MRNA and protein in each of CXCRL and CXCR2.
FIG 12 A shows results of RT-PCR which was perforned
19WiTtHe oY sitiort o CXGREn@ of oiaims dbt 18, widhéinviae brainl tatmed is selected
n each of CXCRL was i ncluded into

from tbﬁ&ﬁo'é%ﬁﬁ'i‘%Stﬂ’!Q é&%%%aqﬁﬁﬂtpﬁsgpcﬂﬁ’@q dawgeade

poroipg AP E/SIBH TR ER bm oM aneie bty et cioma

Ependymemal, SybepemnimarbaGaadlidnevroaGMited\Glismag Cligodendroglioma,

Optic N MG ficbusfo Neyrames Ghaiiama, G7ds LaMromace. vecs

and BM MSCs, the band densit3y of the PCR product of
CXCR1 and CXCR2 was higher in UCB-MsSCs than in

BM MSCs. FIG 12 C shows analysis results obtained by
|rmuosta| n| ng UCB- MSCs and BM MSCs wi th anti-CXCR1 and
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identify expression |levels of CXCR1L and CXCR2 (x400).

Referring to C of FIG 12, UCB-MsSCs and BM MsSCs showed
wOhog2esepr essi on | evel s of CXCRL and CXCR2. SPOT&R2008805026

has high affinity to CXCRL and CXCR2, i ncreased

UCB- M5Cs rrigration tovvard U 87 MG may be due to

Cramgﬁl& aiqgr%zs é&lg o qm:e ﬁﬁq@asﬂ C@f@;}l@%lg@alaln%al Tumors,
Pi r |
ey o aﬁ?ﬁ"@’%ﬁ%ﬁﬁd&é@Zﬁﬁbﬁi‘dﬁ‘%@%@?ﬁﬁn&? Jenwannoma,
CystsaNeugfibrematodis, d?sepdotumoreCerghri and:ﬁubanws@cnmw
anti bodi es. <Exanple 12> Introduction of gene into
unbi lical cord bl ood nmesenchymal stemcell As an
20e¥RR®6r tﬁéatm@ IraREtUNBINEorPrivhg Can éxﬁl%%%ldnsvédﬁérr mlmgea prodrug
into UCB-MSCs, a green fluorescent protein (GFP)
convestirg eRzEYES geMe)an hgnkilical cetd blopdrdeariven mesenshywial ntean cell; and a
of ect or produced by amaxa bi osystem
procjr@%éﬂﬁ@&r&ﬁﬁ@ﬁr oporation nethod. 4x1 05 cells of
UCB- M5Cs vvere cultured for two days and then placed in
ene and 100 nmi of

a GFP encodi ng r
215 ﬁ%& geewbﬁ@im 4 pisdryg canvRiiag epRYMergengds selected
fel¥ia ENVEE A The resul t ant
from %@-OFE%; vver@grsné)@)eegeta?d:&pl ate a% after 24 hours,
expression levels of GFP were identified with a
flyorescent. m croscope., The GFP could be identified in
22, T GhPECRIN 2T eWBRrAIBINY Biesepshymakstemeslisdselated from Umbilical
f
cord Y08 A1 nd RRER 8 A el 8 8Bl sem
cells ayerteansfiected avitdpe expeebsion vgBoMsgng@ prodryg corveoingenzyme
of the resultant UCB-MsSCs for U-87 MG was identified.
After the gene was introduced as described above,

UCB MSCs expressing GFP were placed in an upper
npartnent of a transwell chanber and U- 87 M5 wa

23p|Tat@elat ofrany onswel claigiidl tadatwhereimibethrainstuenar is selected from the

ooun 295 PRy MBS FERSSABREFL S B0 g e

Anaplasti@Adtrogtohmasliobisrana Miutiforiae PBRAIA ISteMEG dthh SE@ﬁcﬂ/moma
identified, As a result, it can be seen that UCB
Subew&y@mes@ang iqtpeurarea, tMixed Glisma tPigpdendeogtiomay Kptic Nerve
a
Gl AoB S1¢ QBEGRERASbfYe, Cs gk Ehn, San bt Mhgomd
Hemdmgmbrhastamr Meduﬂeblastommdvlphmgmmmmeall Turmorzo Fitlitary Tumors,

PR BRI W AIOr S ATORy AR Gists.

Neurcﬁibp@rﬁﬁt%}éléc IPRBL S8 SRS ERBFY T@E&Bh§§c\e°ros@ The
phar maceuti cal conposition of claim1, wherein the

nmesenchymal stemcells isolated from urrbl lical cord

bl,ood_and/ or th ded
240 4 §enE By AT PLR DR a1 FansTaini o resep e BRf B of Broduct

theredf@o@ ddlie vheYeih @he béﬁé‘thé@p?h@mdsﬁf@hré’om&segﬁﬁe mesenchymal
phar maceut i cal conposition of claim1, wherein an

stem eeﬂe iselatast frgnembilicalnord dlrastandior the mesenehynalistemeells

|
exparf o SUFElehtAmATy & et ietoredlBtedd 6 or oro-o
and |r1$iluee$ d:mblssn ofithe mbeenmdﬂﬁmmwwmb isutafedsidn @mbilical cord blood

*ﬂ? wgﬁreln the anti-tunor gene is selected from
and/of he GeseRcOMlisiemss! leexaa@%froguweé@wcam@l stem cells.
apopt osi s-i nduci ng factor gene, a cell cycle
regul atory gene and an angi ogenesi s i nhi bitor gene. 5.
The pharnmaceutical conposition of claim4 , wherein
the tunor suppressor gene is selected fromthe group
consi sting of a gene of phosphatase and tensin honol og
34

gene.
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(PTEN), a gene of Maspin, a gene of RUNX3, a gene of
Caveolin-1 , a gene of nnk3, a gene of Rb protein, a

WO Qgen®28870 Brush-1 , a gene of inhibitor of tunPCTARANESI05026
(ING4), a gene of survivin, a gene of X chronosone
i nked inhibitor apoptosis protein (X AP), a gene of

g ral _a tosis inhihitory, pr i and nes

250 e 8 ABrAGY Eomiosfon A o4, varaingbh aesesthyiiel stem cells
isolated %ﬁﬁﬁﬁi&llc‘éﬁbor@%@é iahtiRI? tRé nfdsehBh ng?n; 118 dxpanded from

apoptosi s i nducing factor gene 1s selecte romthe
said mesenchyoradistam egllefunctigams atarmier fdigene thergpye of

interleukin, a gene of a tunor necrosis factor (TNF),

a gene of interferon(INF-a, INF-b, INF-g ) , a gene of

26a m g@rye ﬂteraw @bm@gsftnaﬁtdvblamﬁ%»vh@em&a’rea@ﬁ turASr géhe is

gene of TRAIL,a gene of Caspase,
'ntfodgéﬂ@ t%fheaabeseacfwn@ demeells I%plgt@ﬁe‘rm umipifizal @ogcbhl@odfand/or the
meseﬁgﬁTghﬁgﬁe?ééfsu 2 ﬁg&g@h@gﬁ rﬂgg h%nraﬁ R R,
phar rraceutl caI conposi tion of cI a| m 4, wherein the
regul atory gene is selected fromthe group

I
272?&@@ N EEsRP R CYBRESIEHPN G 6iaIM 26 ¥hierein thy @ntirfimps gene is

select%d f%flﬁzlthg g&uﬂ&rﬁé& {@ ?\f“g'@‘t i géﬁfgé%%%{ﬁﬁﬁ%%&ﬁgﬁ inducing

factor@{\e aCiBlByclearegatetonyf geRle andariangicyegesis inhibE2iFgerma
anti sense or SiRNA thereof and genes of proteins
related to regulating said genes. 8. The
280 e G Hesaby é@rﬁB@§|h6h 6Fcl§fm‘2'7a{/vﬁbfemt firforsupPessor gene is
angi ogenesi s inhibitor gene 1's selected fromthe group
selectedrignsthegravfp eonpistingodf a generbbphosptiatase anditeg”anehomolog

dost at i ene of t of .canstatin
PTER] 5o Valell Fachs HIINGS. Rasher Ungali o dene of nm23, a
gene YARBProfeigeéMe bf Blushit OVd §ehd bBF Rinisior o@t@ﬁaﬁgn%th (ING-4), a
maspin, a gene of angiopoi étins, a gene of
gene gf SHRAN, R GengABEKchiemosometiaked lrdhlaltmeqmpltws pmtemWP) a
a
gene gf@%ﬁ?&ﬂ%ﬁ@gﬂﬁﬁ%ﬁ&y Zﬁr'o?é?n gﬂé‘ﬁ%) hmi en%ceg’hﬂefﬁts rglated to
regulatingesaidhgenés.st em cel [ s i soI ated from unbi lical cord
bl ood and/or the nmesenchymal stem cells expanded from
sai d mesenchymal stemcells. 10. The pharmaceuti cal
c t rti
29C RS B8y Sibflon BTG, U bR H4 BpbERRIlingfecor
gene Esrﬁcélébt@dengﬁmgronb coﬁscstlpgalf laegmﬁ oftxajtokm@mgene ofiindérleukin, a
ctai m 1Il wher ei fn an&_g'm:} sense 0 8& gi
gene pii H4rBRr PecreisifActor 3 9o hiotasteroalra INFS, INF-y), a gene
R I C
o1 o A S ki e SFo03 DALl ARl 1 (A BEne of TRAIL
a gene &f Caspgsachgane of Ba a gene .of Bad, algensefiiAlRBuaigeak of JNK, a

sone GPRRE R8T RLoShet oS TCBIE G BgHBNGRSE L

gene of Ras fam |y, a gene of c- rTyc a gene of abl a
gene of erbB-1 , a gene of EG-- a gene of Bax,
30gdihe ganedparapy arppesitien ﬁgclpmezl whergin the cell @@I%ragulatory gene

is sele\\%%d frond fﬂg:g%ﬁp %aﬁgl‘%{lr%iopé %géo'?) %g@N asg ri% Rf ég?]ﬁﬁﬁygllr}J‘A Cyclin

D, CyganE), m‘gﬁlekeﬂcd@&mda gemofepZﬁW%La%el% of BBINK4, a gene of

cor ERRITRENS ke REREI 4 53 o4 ol @Sgﬁé%%?”ga%tnsense or
SIRNA Hdréof, %ﬂhfﬁéﬁ@sfdf???t]@m felt8d t&&ﬁh hgs. the

mesenchynmal® stem S expanded senchywm
stemcells. 14. The pharmaceuti cal conp05|t|on of
claim13, wherein the oncolytic virus is selected from
Her pes sinplex virus and Reovirus type 3 15. The

phar maceuti cal conposition 86 any one of clains 1-14,
wherein the brain tunor is selected fromthe group
consi sting of Astrocytoma, Pilocytic astrocytons,
Lom#grade Astrocytona Amaplastlc Astrocytona

~

e
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A i godendroglioma, Optic Nerve Giomm, Acoustic
Neur oma, Chordona, CNS Lynphoma, Crani opharyngi ong,

WO keoyrngp7obl ast oma, Medul | obl ast oma, Meni ngi oMRCT/RIR26/005026
Tunors, Pituitary Tunors, Primtive Neuroectodermal
Tunors, Rhabdoid Tunors, Schwannoma, Cysts,

oM LRL HERARY g BRI R 27 R P PRl it

gene isisalected framithie@§ioip M@lﬂlﬂbwf@géﬁ@@imbﬁéﬁtﬁcﬁﬁ-ﬂ' @yene of
wherein the conposition includes the mesenchymal stem

endostalin.sa geps af kumstating a1aene of aansiating Hoere ohvagtatin tagene of restin,

S €
= genfiet S VIR SHSMETE! bvRRAMIOESY idend ety GPUERY
angiopbietinesegehy mﬁl‘l6€l¢dqn‘m(aﬂtlh&fragmér&taﬂdi 4 yene ofiehdoepellin.
cord bl ood and/or the nesenchymal stem cells expanded
fromsaid nmesenchymal stemcells are |abeled with a
d S ' ;
SRy aR o Eimog tor oF RS WhbRn 2 prppRld Bdnterting enzyme
gene Iajlotrbdue@céto:ﬂmtmemn@ymalysm lcafie soldtad frest entbilical cord blood
ector and Tat pepti de-deriyatized magnetic
andlof fieciesen ianar stefh Sals prpues Foph S TRegE s stem cells.
clainms 16-18, wherein the brain tunor is selected from
the group consisting of Astrocytoma, Pilocytic
33ashhecggnesrtherapy eompaditionsf clauylt&ﬂmhemlapthawmdrug converting
ohl.astoma Ml t.ifor Br.ai
enzyri§ BERG S SRR, PEaBuR ARG yigH R AeariTase gene and a
CYP2IB1>@5§116G ioma, A igodendroglioma, Optic Nerve Gdionma,
Acoustic Neuroma, Chordona, CNS
Lynphoma, Cr ani ophar yngi oma, Hemangi obl ast ona,

o) 4 AR BA B B 2 T o B 57 St o

gene felatedso tfﬁmmetmducéE/Bi the mleslér&fhyhiallﬁérﬁ%eﬂs |solated from

and Tuberous Sclerosis. 20. Ak
Umb"'PBfCQfaég?‘?iacgipé *FP MessPchy BRI GRjls expanded &og §ﬁ'd
N a prodrug converting enzyne gene; an
mese ﬁ@hﬁ%%gﬁmégga bl ood- deri ven nmesenchynal stem cell
and a prodrug of anticancer drug 2 1. The kit of

35; Jhegene L amEbaSiSa ShEltn o Wheteindng S&HA ralbted to tumor is
selected Frd?d trge?Qﬁ)up?c?onsTJlﬁllgs fla @énébﬁRHé farhily, VJ‘§I ﬁ;%Bf EJi‘ﬁy a gene of

mesenchymal stem cel i sol ated from umbi
abl, aigesedf B dr, atg@amfs%GEk&mgeee ofrBax| ageegpmaae%paffbmteracting

ot P R P RGA SoPee ARRIAT S L g A orwn,

gene GEREf-123 genbof ISré, ®HeRdvf ARE alderd & Bik-£0 drel 2dene of BelL-2.
wherein the brain tunor is selected fromthe group

consi sting of Astrocytonm, Pilocytic astrocytoms,
36 LWe%f%ﬁS@?ﬁé%?%ﬁ ?@tloﬁeggléﬁﬁtz ;: Gﬁ? Gh cgm,%’lytlc virus is

mtrodE@ahtiyihBrmeséwwmm @wm roells {satgted ﬂe@uun‘fgﬂlca%ei@blood and/or the
ptic Nerve dijo

A i godendr o
mesem@wlﬁéraﬂ.see 3 6@593633%9 ?{eﬁhsal@m@wwﬁum%stem cells.
Cr ani opharyngi oma, Hemangi obl ast oma, Medul | obl ast oma,
Meni ngi oma, Pineal Tunors, Pituitary Tunors, Primtive
37 Ndhheganedtieram/ coTumsiti;on chelbitio 34, Whemrsthe@nmmnytmnms is selected

sts, Neur.ofibr t 0Si S seudot Cerebri
from t% géq%gor§§tg}gog eTPER. S'fﬂpg.é(n‘{émﬂ?é@%?%@aﬁp%? -on for
transferring a therapeutl cal gene or product thereof

to a cell, wherein the gene therapy conposition
38 dngpmpesitiom forrdiagnesingraldisaase agsuring ina aite:dcampising a cell or

o e 3 el A FBTARSHY BB B es o

cel | expresses |L-8 or GRO d%and i nduces tropi sm of
t he nesenchymal stemcells isolated fromunbilical
cord bl ood
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and/ or the nesenchymal stemcells expanded fromsaid
mesenchymal stem cells.25. The gene therapy

woemypess7oi on of claim 24, wherein the nmesenchpaBKR068/005026
cells isolated fromunbilical cord blood and/or the
mesenchymal stem cells expanded from sai d nesenchynal

meseRHIREERe P AR50 e B o AP d sy

: I ¢
tem 9914 INATRCATRIR 83 BB AEAA B e RASAR] ke e .-
or GR:searnshipdices tropisoebf thegnpsentiynial sters sietls inodatad fisomaumbilical

cord 5458354 e FksoT Ry P8 e GLREH SNBSSl sery

cells.group consi sting of a tunor suppressor gene, an
apopt osi s-i nduci ng factor gene, a cell cycle
regul atory gene and an angi ogenesi s inhi bitor gene.
39f25h5FheT&?m?8§]ﬁoﬁ BEERMY 380 WASTLih 'tﬁ’&? nﬁse@kﬁ*%?{tﬁrﬁ"@&k‘%glated from
e tunor suppressor géne 1S selecte om the group
umbilicahsorstblogd ahdr desnmesknphyraahsteaseelBrekpaaded firdne saidog
EQIEB%, a geqe of Nhsginh a 8ene of RUNX3, a gene of
mesepghidppl siem cellg aje jabeled witha dategtable Brark®r. protein, a
gene of Brush-1 , a gene of inhibitor of tunor growth
(ING4), a gene of survivin, a gene of X chronpbsone
40l iTheecbmposition of clapo@9owihergin dive detectdbM@markegisrseledted from the

arounNSRINBIANG ifsiasacoptaiBgH ey G sed thsiescom oLioR and Tat

peptio&ea@ri\idii_%aw%@%ﬂ@qﬁﬁdp%&i&és.cI aim 27, wherein the

apopt osi s-i nduci ng factor gene is selected fromthe
group consisting of a gene of cytokine, a gene of
interleukin, a gene of a tunor necrosis factor (TNF),
a gene of interferon(INF- a, INF-b, INF-g) , a gene of
a colony stinulating factor (CSFs), a gene of p53, a
gene of Apaf-1 , a gene of TRAIL, a gene of Caspase, a
gene of Bax, a gene of Bad, a gene of FADD, a gene of
JNK, a gene of p38 kinase, and genes of proteins
related to regul ating said genes. 30. The gene therapy
conposition of claim27, wherein the cell cycle

regul atory gene is selected fromthe 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 pl6lNK4, a gene of CDK(CDKI , CDK2, CDK4,
CDK6), a gene of Rb protein, a gene of E2F, an

anti sense or Si RNA thereof, and genes of proteins
related to regul ating said genes.3 1. The gene therapy
conposition of claim 27, wherein the angi ogenesis
inhibitor gene is selected fromthe group consisting
of a gene of thronbospondin-1 , a gene of endostatin,
a gene of tunstatin, a gene of canstatin, a gene of
vastatin, a gene of restin, a gene of a vascul ar

endot helial growth inhibitor, a gene of maspin, a gene
of angi opoi etins, a gene of 16-kd prolactin fragnment
and a gene of endorepellin. 32. The gene therapy
conposition of claim 24, wherein a prodrug converting
enzynme gene is introduced to the nmesenchymal stem
cells isolated fromunbilical cord bl ood and/or the
nmesenchymal stem cells expanded from sai d nesenchynal
stemcells. 33. The gene-therapy conposition of claim
32, wherein the prodrug converting enzyne gene is

sel ected fromthe group consisting of cytosine

deam nase gene and a CYP2B1 gene. 34. The gene therapy
conmposition of claim24, wherein an anti sense or Si RNA
of a gene related to tunor is introduced to the
mesenchymal stemcells isol &ed fromunbilical cord

bl ood and/or the nmesenchymal stem cells expanded from
said mesenchymal stemcells. 35. The gene therapy
conposition of claim 34, wherein the gene related to

s o o o s R
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abl, a gene of erbB-1 , a gene of EGF-R a gene of
Bax, a gene of an Apaf-1 interacting protein (APIP), a
WO gen®28870 Wit - 1 - i nduced secreted protein 1 ( WSPKR2008405026
gene of Wht, a gene of RaM, a gene of Src, a gene of
Akt, a gene of Erk-1 ,2 and a gene of BcL-2. 36. The
gene therapy conposition of claim24, wherein an
oncolytic virus is introduced to the nmesenchymal stem
cells isol at ed DESERIRDION QI Tetlr DRAWBNIGSNd/ or t he

E R fov 8. vigh Mys ety & BRES5, S EMlsEng: RSERIDNER stem colls

(MSC3$, wherein the oncolytic virus is selected fromthe
group consisting of Herpes sinplex virus and Reovirus

tfie 2.is3®.schemwtipodewi oinaftsansvellgobamher shati iseasss to co-culture
oo RRESETSo Pt e SRR PO 08 TULRRIST s el nes

accor@mgneshé ippsser ifVention; t henesenchynal stemcel |'s
i sol ated fromunbilical cord blood and/or the

nEznénjard gakrin efethes naspkerdell WeBrMS&isd migated Hipward a lower
compﬁhﬁ@n? g'f Estrar}w%rlledhrérﬁtib‘?tvﬁ%A PRWfaﬁ%i%ﬁsUb?eﬁlﬁgﬁ ﬁ@?e& in an upper

uces tropismo mesenc
compaet:ﬂeat&ﬁ theonnamsmell chambeprathdbkactd cﬁrtd8bM(Bhes174 T, NC 37, and

stem cel |l s expanded from said sen
NIH3 TS gslis scearsg iRHe T SOMRRETROTSP dhe HPHFW?%gEaW%F b1 co-cultured,
e I
wherr—.tutl1 |8"®f°) ﬁ[ (ﬁ&lt@ ﬁéeééﬁ% E@%‘iéﬁd i'l;eer%ﬂel'lP@Jble'r of f cell lines in the
lowerfoompamnelntrmstthacﬁgnmvellsd:rmmbeﬂ iss1)é1‘r0§5 tellsedredl awught kar indicates a

case WG e S B BEES N oIl T ek it AP RPD B the transwell

chamBépiéF!S)QWSdeﬁé' avy of béth'd#‘s'e%eﬂl%srﬂ]rﬁﬁ&t 8f DCBIMSTS/ 1881 X10%cells and
based fl uorescent detector and Tat Kﬁﬁgtl de-derivati zed

in (B)nadeftflierasaanipriiarostapic MERTREPIWEIR Ki26-aberhAQRSBISCs migrated

towarﬁllatﬁg Iéw’&ﬁgﬁnﬁa&%%@tl &%%M%&k?@&%%f g\ﬂ‘];gncg Lﬁﬁ% i line-free

medlurh e&\nlyf isa ube@N&@Rtrbl) C b ar righetfuofedsent rhféré‘él:o@id ‘iMer shows
I1cal cord blood derived nesenchynal stem cel

PKHZ@d@BelﬁsQUPBaN@%mg@e@etpward o |@\U@b|CQlTTP@W\@J9ﬂth@f the transwell
chamﬁ@ﬁ@&v&ﬂ%‘ﬁglpgpolglsd:sl e Oc%a&ﬁtuﬁegmmgf MEGeflber of

towar OWer "conmpartnent of a
t FEBs4eis acheapbeof whe murkbet @b dl €B-MSBsVbfigratddteward the lower

comp3RmBRY o el Chenber when RREBIRbeRs L BMses Fiaced in the
upperg E&E‘B?tur ggmmﬁ%tt%Weﬂf tﬁélﬁbérr aﬁeft &P@%‘?%Gaf}éﬂo I, A549,

rein ar indicates a
PLC/RIaE®, iLNN8hi ldh38 handeUR5 husdilsr plattedeinl tha haser Imohmartment of the

transwe FhaBRaP afe Famitufhd (ahd 20cuhsreis T i AReisstrat microscopic
|magc=PSii pPKAYBhSHeIRh U@BJMSCQ(ﬁlgPaﬁe& Wéﬂ‘"@é Ié‘\ﬁgpléérhgﬁﬂltnehf‘ and (D) is

he transwel | nber iIs ,
a grapha@ééhe tnienbermfdd CBEMBCE- migratadswhen WEBdVISEsamré ¢arcultured with

7 {8 ety ] ZARRERS A ORTER o R TR which s prepar

by culenimpUBTENG cells immddiaanithdn moneg USTEMEcdlisrfeomaRe media;
line-free mediumonly is used(control and a ri

tFlGoriicamraph roeappraiing tragismmelBMeMIas aa@éifé%%/lSCs for U-87
MG ool B P RS U SRR RPRH By LIS s pacec

in the\/\upbﬂierL&ﬁnbﬁtmeht i thd Gandwel chagibaphamf Utz MG ndeis piéced in the
grated toward the | ower corrpartment of the

'°W6"t?%m8ﬁ5me”&rfﬁnﬁ]§r tARswepBKEPamBeY e uescitidred plaﬁéeéhq fumber  of
f
PKH- @gg:eup@ee M@@ﬁﬁﬁ BiHd ﬁ/\{érggfﬁ% |@\W Re&ﬁﬁ%ﬁﬁfsg@&ﬁﬁared with the
and U251 cel I s placed in thé8l ower conpartnment of the
transwel | chanber are co-cultured (A and C), wherein
(B) is an fluorescent m croscopic
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I mge of PKH26-1abel ed UCB-MSCs m grated toward the

| ower conpartnent, and (D) is a graph of the nunber of
WO RIEBAREBTs m gr at ed when UCB- MSCs are co- cul t UPET/KR20(8/005026

U 87 Mccells, or wwth U7 MG cells-free

cul tured-conditi oned nedia which is prepared by

numbgpof BIHIBpEld BRLIBICS wibefiad BT ridsash 3 ree 1 which U-87 MG
cells a@”ﬂ?&fé)ﬂﬁ AMPRI At @ér Rfiddrss aapsbd frBuwMrREs utag;] NE8deIN exist (the

wherei n each % PKH- | abel ed UCB- M5Cs 5.
numbrar(plf UaWeIVLQl cells iwss1 4l anddn bath ¢asespiher nwohpaet MRS i X10°;

B! B Hn AT OB A EEEARCE S s e
co- cuﬁcnre(m}vitm cenceratliitiimes (A6 Hoka Ridtd UsdeMesl céNsy- IVSCS

ated toward the | ower conpartnent is conpare
¢ Fitharfbeshows pReYlIsa Rbtaipednby/seRalyzingr eeth Iisatest anar cell culture
super‘g%%nﬁ@?rﬁé gh%g(?ﬁclﬂ{r{ﬁ ‘ggr;ag]affé'r%égﬁf%% JFCWi]' %@i 287 MG cells
is co-caltured evithst)CB- MSOs,lrrber of U-87 MG cells is 5X1 05,
[ 05; FI G
Pl & sHOSHAEHY RN s REINeH B8l eSO e in which
UCB-MEEIRhereatgRdcalohyr Q{’sw 15 CR1E ShreeCcliittieBCBIohE> Hhd both of
a, KRty I's ows resul
UCB- Mﬁ@n aed W\B7aM& gelisngeoe cb-duts et sneutsiatingl the cadniditioned media on

an afghFnebRe At Bt viHAERG cthes b BY s RS ity L reagents,
wheréiﬁliSA)V@ﬁ?éws Flyfokirfe §H%\6dya§ﬁby %'n%ly"s%s#éshﬁs ‘fr*bﬁﬁ'tﬁbe doRditioned media

ectlng conditi oned diain wer e
with %QBtMﬁ@@ Qaanﬁtedlumsmnltxgl d8) IS§lOW§raﬁaﬂﬁl$ uﬁa%dtsawba@ theygdnditioned

e PR S0 L B M W v

UCB-MS8C4 ed UJB}S'MBG iafé 8O- duﬁtaréwlgtd}%éﬂeénd @@}JéﬁcﬁNWTHN,E@olatlon results
cyt oki ne ant | body a

e ents OWsS
from UGH VSGS |@§h9@|§1fﬁéd\fﬂh AEWRBAL Ur &M gells &1 GB-MSCs, and from

- ( h
U-87 W eRCEy Rl WY 4D GRRbEOUGBIRSCE ERIANRP B G i performed with
IL-8 spatific ipsime:istande@lAPm-u;s&medmh a\lcentrblfg?ronpdl a in which a

e Lol AR S e
analy£ed the%fﬁe‘g@e% id.hgubn 8¢ m@ﬁgﬁ,awgé\rm AN graph of cell

and from 1s culture
migratioBtivizisl, theteweri corﬁiﬁamﬁ@nt whee M3Csack treatedivittBa recombinant IL-8

protei8F b 1A B IoPRF Tl 53¢ o B el ShioF i BiPlowera the
lower @B%éﬁ?@méht iRe g CELM SIS akd Bpeatréa@mmﬁi 0v8Z, In. 2 4Ry Erugeof a CXC

on MSC m gration, wherein (A) IS a gra
chemeking rﬁCQﬁth 1d6XtQR\7e)rm1ttu¢dy|tbwss knowipeas am,sacerwmenf E@m cells and

nen il 85rl1910,3 GFRIETE G TBGR, . 520 B . peooon

(C) |sna cyraph Qﬂ de(lllv\m atldm‘:‘ tbww t@lm%rtmﬁpaWﬁ@ﬁt WH&n'\@@B MSCs are
reate 02, 0.2, and rgl of a CXC
<

treate@ulbIGRE-G 46 959&051 qr@k@h)s arﬁra@bcgf amigratiomiieraMSCs are

treatefl v{}lﬂfﬁil‘&h%yt%fcﬂem%)t cht‘{aﬁ br@é%ﬂdI g SF’ @r eat S d \g' toh Ogg
*FIG pﬂ@c6@§1$t5 chCE)A)J €B )a (Q),aid (D), edidreind (@l’)«’ando(rB)taJ‘wgrdphs of the

amoutles I SecreBThLhe cultwesaesie wirhashMe, KATD M, K48, pLcrprrs,

LN18 UGSt 4R U%@%éﬂ@%eﬁé@retdrﬁﬁEEI_jsﬁ(‘”; (Ggluéég"qspsﬁ ®f cell migration when

chenoattractant protein 0 consists
IL-8 geng is inBpduces) to ARAO Bl seatedingianlopAivelraf |(18) arxdt evepeaptessed, and

._Of tofl rete in_ the culture
(0) ispp GraBn e aRieriat of 1 a5 et dh thE Rt ngthd padition of ()
and U251 cells, neasured by 3ELI SA (O is a graph of
cell migration when IL-8 gene is introduced to A549
cell secreting a low |l evel of IL-8 and overexpressed,
and (D) is a graph of the anobunt of IL-8 secreted in

1 1 M~ A
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M5 cells, wherein (A) is a graph for conparing tropism
of UCB- MSCs and BM MSCs noved toward the | ower
wocampassyaent, with respect to U-87 MG cells, ROWKRB)0SI085026
a graph for conparing tropi smof UCB-MSCs and BM MSCs
when UCB- MSCs and BM MSCs are treated with I1L-8 for 14

hours: &Gy, 12 show anal ysis results for conparing
meas&%(iégglz_&%i evel s of CXC chenokine receptor 1 and CXC

cREBDK] Bk g@gmstf@f ccanb%ﬂrogcgq&ﬂﬁeis -MBUsEhPBRI- MSCs for U-87

known as | receptors, In and BM MSCs
MG cellaswhergin (fls arwaphdpépﬂmmﬂeg drapigm)ofSHERMBKis g@qi B8M-MSCs

oS IS BB R R HBE 4D i o oo

for cdﬁbmgatrbmsm of WCERSCEananBVEMSGsCahénvWEBENB Oshgénd BM-MSCs
arated RNA was quantified with reference to GAPDH

are tr%@é*t%&%ﬁrﬁore%hogﬁlm e, (B) is a graph of expression

I I .

P15 S0 AR LaACT: SIBIRLGIDAS4 U8 ol g gramonre
receptiemt landrféX@rcr(émcamde técegis02(CXCRhadyd, CXCR23mhkeh are known as
1L-8 r&fptéikoi USHMSC R el M S8 1A sy FURNA g roten, wherein
(A) shONHNAHIAIIr8SyIY MHRASHRNA 38td \Ael‘spa%@alfr&ﬂde%f UCB-MSCs and

anti bodi'es (x400), and (D) sho anal ysis resul
BM- Mﬁﬁ%ﬂahédRTbij’GRrwassleﬁmmng WItBCHMER1 and (XERBEsinvérslin & CB-MSCs

and EARSCE HrBBsih dBetsshirten! RAas uhbied il rdtgence to GAPDH
reactéd'@ith dch@4aTple A(B) @é@?%pﬁrafle&afés%ﬁm |6b@s o’lfftxeRa :and CXCR2 by

fl uorescent m croscopiC I nmge

measyeng thebamng) injersty crﬂmBNéw‘mch;g&bpbtmnqd}wm GAé wnth a denSItometer

* I [t f

 ankC SRR, 30 6 BRGS0 ATl o

CXCRh aadpt&X@fRﬂmn $)CBHU SR P rris BM- MSGKJByl\&iﬁomﬁ@g @ immunostaining
& aced in a upper conparfment in

process FASEI- NGR0 AT RESRoRNLbadies DGOt (D) Phaks analysis results

obtai our S%Hﬁﬁ)&{c%ﬂmb[}%@B@&@%ﬁéﬁ 1 B M\A’i\{?lig{ %efcpﬁdgly antibody only

insteaclo wp antirk@XC Rdr endd EXCR2 @chtlbadlésFtﬁlde’lrﬂlf)smenrsp@’ﬁonty of the
anti-C%&?Fg 2%8%%8&3 ainqibEé%rgpl es of the present invetion.

FIG. 13 is a fluorescent microscopic image of UCB-MSCs to which a gene coding
green fluorescent protein (GFP) is introduced and overexpressed:;

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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