<

Q9

(FFF-FOTIAG Slms; ¥ o jladd ¥ o555

S0 W (95 CD34" sla g ghw g Sl (sonid! 30 SOl GBI (slo jrod Wignt S 3
CFU-S Jlab 3ol yicmiaw g 5 b 008 4zl Balb/c yigo &

I3 j0 e 553 iloches s gns 1555 g0 pST Ao 555 [ty ST Ao 155 CIYs g
£

o b LS a2

Odunbdy

AJM;;@L

P9 Lgd o e3liial LIl Ky sl a5 ol plnl Sl slad P eols 5 Sl g5l SU Ay O
L Olejes CD34" Lad g aalllas ool 53 1 .ol by (8L sLad b ol gy S 50 o)
Soled O a0 4 @\:3 5 A es) Lgn oy andl Balb/e gla %30 4 (MSC) ariil o (g5l sld
..\.1:; b5, Jixb ch.u): OIS slaas

booyig g lse

Sl dy 05 CD34" glad gl . plowil ol gy 45 S8 90d 290 (278 f 58 5l o plowil aalllas
FIMSC s T Oludl and Ol sl Joo 3IMSC o SiKa ghgon] oy 4 BU A O 5 4 gas H1 Gl
i 2yl e sulu sl L CD34T slad s o g deoys 5 CD105 5 CD166 _ebaw sla S ;L L
AP Jheaas) 5 o/Y0x) " 555 LLMSC L Blojen ssb o) G /Y xV+7 595 L CD34" lad sl
oo 4 s pholed b mhau 53 OIS sl G ) CuddE Gl ey Ad g (VGY)edss andl (glasia
058 53 LI CD34" glad s b)) S S (55l ) (HRE) 25 81 5 cedenS ilon
Jlob L o5 odis andl Jhgad 5 okd 50l (SPIO) ol oIy b ad s opl (Jlodb 53 540 g0
L3l 5 0548 slums mgpe—gmisslel HUT 5o ad 50l K5 s (o s w0 S o)
5 03zl SPSS 15310 5 b iy — IS S

by

3y sladghe lz 150055l 5ae 5 SU g 055 51 e 485 glad sl do)s (s e gulusl 2L
Slrd oS sluasiiass g oy b shu Lo ya Vor g als LIS /A8 3 i |, MSC 574+ 554> CD34"
55 o3 daiyed 4 MISC +/0 5 VxV " glajss s CD34T Y 5¥x\+° Lajss Dlojes Ligm 5> b
Jnb LIS 45 iy ol Gl Ky b ool Glad gl S .(p<e/ V)Cdb il Loy B plu b awylis
A sdalie

S 4l

Sdshe Blajen &g 5l ealial 52 4 8 CD34" g gl L gy 3 pud Ebly ol 3o (3L slad gl
ol = 1y esley sd g R Cad go Ll 55 0 opidl 30 (gl sd ghw of o 4 OBU Uy 095 ool
AR

il ze sad b (O Ay 055 Slejer L (5ol lad s isutls Clals

AV A L bl o At

A/ VIYY ;e A

crote S oSkl (S ke 0 a8 (5 glen LS it IS )

VRO ey sk = Ol 055 JUS el Sl 55 50 5 sobe 3 oKy S 53 sudSC2305 sl = (655055 pog) PHD 15 5ees il 30 =Y
s S r}l:— NESHN Sy el jhsleal - (655 5les PRD -V

sode S Ll Sy oAl Hhsbial - (655 5les PhD ¥

e S S JLisls S 5y oSl skl - S PhD -0

oae a5 olzils Sy 0 a1 e 5UT A1 bl S -#

Yy

«onc™ This PDF was created using the Sonic PDF Creator.
* To remove this watermark, please license this product at www.investintech.com



Obl&w;d\cﬁ)ﬁé\;&fs>

Balb/c %se 55 ssloy sladshe Lsn oL 50

o Al S (HSCO) Lo s (ool sbad s
SIS HSC (gl oS wdis Y« andilye (gl J sk
A gy oS s o303 LS Tt L(VV)AS o slomsl 0 o3l
3 o P sk HSC ol o oy SLIIMSC Olejos
nonobese ) NOD/SCID i 5 ;5 15 o 5 5 2 LS K
el 5! (diabetic/severe combined immunodeficient
5 ol gzl i glalis LY )aas e
e Jal 3 LS b 3 WOl i, (g 80w
Sl oo S Olme 4 d gher )5l eslinad O
YY)l ol V.A\,e Sl ol sbad sha L5

adllae sl 5l G il a4 wd g a4 g L
s Sleslanal L OL ds 05 Mg IS 5l
e Shedd e andilne (ool slad ke Oljan
o> axil Balb/e ép S > e 5 Olldl Ol gl
FSES la S55 oled D go as L gy amd AL
S sl 593 e 6l A oL Jlmb o o
sl o calos slajss 86 MSC 5 CD347 g
A gy b w53 OIS

R gugy §3lee
SIS AT USEREPISC A SUBIRS S allas
By 4w 30) Balb/c 315 ((glazan #—A)ssbe Sl i
VY oy by, colan Y Lyl i ss a5 ad eslanad (0l
Ol 5o ol S Sl a3 YW gles 5 S0 cela
ULJJ.LJ_Z&_ALEJL&UAJJ_AQ_:{J?A{J_;\:
G a0 Ased Vo oliss 559 dolad (5,84 50

L3 S 13 s 390 Olmial jre g0l Y0 ol pan

Ol soiieal o o peecil aigad 5 S s O35 (5 St
Ly b SlS Lol 5 53 GBL A 09 4 gas
b SlS 0Ll o5 lails 5l slile ulis)ls
L Ol he O gl o] Jos A 4 S azils
OB LS lal 51 6553551 5 5 Slar o s Gpd
Ao lad gad AS m;&d&\cx.ﬂ
Aml ol aS0ml O, glad s el s

oL 5l db S

53y A éﬂic_& s (00 TU) o los slias! A

Y¥Y

g
S Olse a oS3 Slo s ol Ik g
E R R P W P W | T-F | S WS Ry JU ] P
2l 355 ga oalizd Ol gl s ) (slap i
pes bl S5 SLu0 s ool J sk L5y
o HLA) LSS Slesst o sS0 05 51 4 s j20
S5 Sl b ke 315 s g oS 5 etSTual
L seSTaal 57l il ksl = L oS ausiual
ode b ol Ohlas 51 ol sl L 5L HLA
¢ g S (GVHD)OL s ade Lsy Solo 0] 2
Al e et gy Clate e 5 S
O 3l as sl olis ERLY aay 3 6JL> LELQL;‘”)):’
S R e S Ol o Ol e SL
L s sl (V)5S el 3Ll (ool slad s
4S (Umbilical Cord Blood)UCB sl Ol ay o
ol e Ol Sl S (5 5 plndl i L
Ol ae (Nes § oo VM Jlw s 5SS
UCB s sl 0lgr o S w55 UCB slacCly
O3S (ISl sy 4 Lisliy g d 5 sl 5
3 UCB dgn Jas oo Jlagy Yoo 5l s
e Uy 05 Sl eslial sl (F O)Lila S
sl gl et 2 316 0T 055 s S s g
e o3 e g Slae L de Al s
o 3 e Bl 4 5L pds 5 edd 5 b glad sl
(F=A) A s 655, 5 oS Il bl g HLA
el dow coale 2l S Cgm S (adrie Dlalllas
33 UCB aS sl i b 5 &y 50 UCB jLug s>
S G A Ol e L ae e
Celaasiia pl g3l 1) plawl sled s slasle
22 GAYL S slaral bdsle pl &5 sl ol
s Ody 3 (St S b b s o KiilesT e
s Ol aalsdl ol Oladllas 31 5 0 55 Q)L
ol i a3l apiile o5l slad s )
a0l 2V 2SS ey el ool slad s
Ole 51OV 0)as a2 L oSsle pder 515 55k
Rl 5 5SS 5 LT Sl sl s pl8 sl ol

™ This PDF was created using the Sonic PDF Creator.

e

To remove this watermark, please license this product at www.investintech.com



AD qu.Aj ¥ c)l.o..i AN 09

<

QI

i e A3 1+ (5 s (S DMEM Lms s
YV elas 570 €O, L 550 53 (S )FBS (o5
23K SOl o Ve b 5 ol S sl o
Y oadS Sl s endilie solis slad she Ll 5yl
ot 5 Kb e 2SS 5 el SO S @ )

i3S o 3l 5 Al

ke Sl
S oY ahs e L (sl S5 slad b

A hled

:(Viability test) s slo 05 g 0l oy puend

oS 5k Ol 5 el b5 slad sl o
‘ﬁﬂj ugﬂjujjb_,_éj 03 0 slad sl 13 K, A
S 5 L8 ad Ko 03 g shos Ll 1S o )
Ui 51 ool U Lo 033 0y dom 3 2l
AT o s w5

ok s sk sluws

)(\.h

ud_’xwd.}yc.b) M).)Z
ob;ﬁ)oJ&j LSLQJ}LNJSJ‘M

18 A0 s b
il et Ll sla sl CD3A oy S ylo e
WSl Ay O

A o Hsely L Sl SO ol e
53 i3 0 Sdie e 5 A J 10 ml Gog )
033 s Joee A S5k L Yo pm 5o
5 oLl Y s npn Ly S8 L FCR sy
PS5V S PBS Jpdone iy oo Ve L el L
53 AE bl Y g 5 048 (1) CD34 FTIC (3L s
5 A SIS 4k FO e w5l S Sl ax 3 ¥ gles
(Il o BLL g5l PBS o 2l Sea V00 L
CD34 (o3 ol Gl w0 J 58 €500 g A WS
A eslial (b ye IgG1) e J 28 Jskes 51 FTIC
e sl (i 4 bad sha g e gl sl plnil sl
L o3l s Ol 0y sl olasles

Yto

S o&alosl s 3,8 Sl a3 Vel zaS gles
S i Jshe

5 SU o O isad l (Shttans ST slad sl (s Lokt
Ol il jxo o] 4 gos

O 4g0d 4 latan S sbad sl il 5
J=sl St ¥ A ) e a4 Glu
A bl el Jasl s (LT oSS (g 3) sl
Sy s Jsdome e b GladslS s 5l e
Il o o 5 iy gl (555 555 J sl
G s A d WA (Ol S 5)PBS sl 3L
L ai3s o &de 4 563 (inno-TRAIN (LN sSS L
Sl sl dd 55 5w VY erpm)¥ Gy 0
DR e Ol i e sl Sl lates SO slad sl
e o aS Cols ol L ld e ol esls S
Sladgle ails e ds Bl bl Jl oS5k
e Sl B U D5 4 ges el T Glatea S
3= PBS L 5 (sl (—alsl o Ol
A esls pines (OWITZ S ,0)EDTA

it S slad sl GICD34" sla sl (5 ilki
(UL O 4 e okl

A O s 3l ek s gl SO glad ke 4
Lok Slaolis CD34 as ook sl 2y S Vev (L
les 55 aids $0 B YO Sde 4 503 S bl al oil3
FroG s L aids 0 e g 023503 425551 G|
s S B 03,5 WSSl oy 5035 554 Sl
slad v (OLITZ G 40)EDTA (g5l PBS J goms
(Ol = S5 5 oS s 055 3l o3zl L CD34”
5LS 050 EDTA (g5l PBS Jyloes Ly 5 Ll |
(L)Y il C2S Jamme 3 5 L o3ls yhand
2 SFEN TPO ) e 5o 0 S5L Ve (sl
YF el 3 5 ) F ode e (WKw)SCF ) e
L esls S gl

AN CiS 5 el zo (ool (sl sl (g lal =

Ol il 53 4 gad 3l ol lhs lazas O slad sl

™ This PDF was created using the Sonic PDF Creator.

e

To remove this watermark, please license this product at www.investintech.com



Obl&w;d\cﬁ)ﬁé\;&fs>

Balb/c %se 55 ssloy sladshe Lsn oL 50

elie ko 593 s
Cegm MSC 5 UCB CD34" Jalow lio o3 fpei
L 1+° 51CD34" (e S5l 555 olssl sl
50 1 il g3l sladsbe 5 )
G5 e 4 CD347 el sen 4 Jsb 1)
332 5 b 53 048 slass 5 04S slml ulil 5 Al

il iy 4 MSCy CD34" g3l slad ghw 235
[V
ok ) g 4l

35S e 4 axdl Sl s g Balb/e sl esle la 5 se
Lal8 aml 2l oy 0T 5o 5ol Jime cp s (Sip
JU 5 Oygo 4 LS axil VGy Jige a0l S 5108
Sl aS oo QU4 La Sg o b o3ls
g ot a8 03 en )5 andl gla g OIS
LS e

J=3 slmes 8w laige candl Sl cslu® U Y
S gt o5 (Sloss axdl Slage (CUXAS s
STV L as ola tea(O) ol 35 Lol «
235 () ds 5 il s UCB €D34” Jsho Y1+
Gy Laol s MSC Jlamwiox) 7 5 Vx) o7 L oS
ol an & UGB CD34 1 ke Y120 &S a5 S (5) s
AS ay S (a)dld 685 U4y Laol 4 MSC Vx)
Jslw 0%V % ol an «, UCB CD34" J, Lo¥x)e°
O sldws 4 ladshu 05,8 o 3. a3,y ol « MSC
o ol il 5 s Gy el a3l iy il
on b o3 edd LS Gla SIS ot &) 50
A2 S

33 el W40 CD34" slad e g A0l Cgr
L 1, CD34" slad b (Jlsb 3 odd sbol o slS
033 A gm o gs dm e 5 03,5 Jls OLiS el Sl
=l s d s, S cpl s el o sladldb us
A S5l SO s

G5 So 05w Al 4 o3 S5 G b 5l d sk

Y¥s

sladsle 555 »CDI05 5 CDI66 b Sylo pon
Olgpriad oo jlodd Iz oii o (g5l

@l slad sl b gl SHle s () -
CD105 PE 3CD166 FITC g3l 51 3l Lenisls
ylﬁ)beuwxj)dﬁ)SJ}\f@}Mebm‘
A el

andl u:’}—‘ “— .U_,g' [WPES l.&d‘,l..» (53L‘°°LJ d‘:’JJ
[V
SUCB CD34" (sla sloe (s iluosls]

HCD34 lind sl sl o 5l esli ol L
)‘ obLﬂ.:_.n‘L_:L;}L_w UL)LNJ)J..“,)«:.;\:); LQ&AL}:
095 53 4dS 0 Dl 4 0 “SJJTC"'? el lss e
MJ_Je,bLM)J;:Jw&W@PBS )‘ obLﬂ.I..u‘l;
CD34" U5k Tx)+% (5l ds Sn Vor o oS 5,5k

F(MSC) oo (o3l (sla sl (g jlwosls]

sl parilye o3l sladshn S -0
30T giluldr (g5t o KuDlb LS @ 5 Aizes
J= osb s ) cis e ol Il (S s
I, OTEDTA (5L~ PBS Jyloes 5l eslizal U 5 axils
Sl Gre el e S g 030 in
A3 0 Sde 4 g o3 5e0 adlsl Kb 4 7.4/Y0 EDTA
Sl esls 13 5 gL STl s

Ol 4 FBS (3l> DMEM .iS Lo Ol 5l dns
S 03 b Ol s 03503 5l g 51 g 5 005580
Sisled 5l day 533,5 o (sl mear Orml (SI6 W
233 2 akds 0 Sl s sl ol Y L il
Sy g ails s &})C_u 9 5525l OVFYerpm)Y 0 G
e o e o PBS L ol Sl o
01 (ol s Sen Ve a8 ()b 4 A skl
O 3l S o Lo a3 e 53y sk
A azdls YV o ke

™ This PDF was created using the Sonic PDF Creator.

e

To remove this watermark, please license this product at www.investintech.com



AD dl;.‘....AJ ¥ e‘)l.a.:: AR 0,93

Q= .

A el

- IS lasl oS Sl ey g
A eslaal SPSS )‘I‘)‘r;’ b u’“‘.‘.jb

R wil
VW0r LY e lage b 4 GL s O L0l a5
B gia b Ol gt he o Wsad a 515 0 s
3 oy A i glaters S5 e O5ee YO I Y
ssb (S O Sl el b lad he (g5lula
a6l 4 CD347 Jsla J5a 00 b l5a YOr Law st
31 et o3l slad i a3 i e
ol b IS (S sladshe s 435505
sdalin LB (655 Sy S 55 5o iy ey g

O psad)s s

oV oS, 5 L D3 sl ta ) g
xNere SliS 55 L MSC slad g b

ladsbw 110 SOl Lok 5 g5l S
Pl 51 oy 5 OD34T 5 005 arile (53l
e Ol gl sae el e slad sl (6 e sula 5l
Sols o y3 YO 5l i 5 CD166 Sl ds s 45
Szl slb Ais s 03 S Oy 555 el 55 1, CDI0S
S pe 3 e 1 slad sl 781/4 oS sls olis CD34”
0313 S5, 555 w53 |5 CD34 S5l (DL 055
L3 g

P R UL PP B U W i I
50xV % Sl 55 5 UCB CD34" glad b 51 ¥x) 2
mlin K gy S ol ol slad sl 51Vx)
(Y 5V dslaz)s s

YTy

SUI e oyl QLS Lol 5 55 (dipm sla b e
jsijjdtjl_wo.-)s\‘&lj\" Om s Lol Jsieds
caU}%ﬁ‘uﬁjuﬁcﬁjl{jbgicwbgﬂS

RPNV

o8l )3 LUCB CD34" slad sl 03,5 ol
Super I CD34" cladslu 05,5 Jbsolis ¢l
ssleewl el y 5 5 Para magnetic Iron Oxide(SPIO)

Al
3 s Sn 7 5SPIO Jgdoms Sl 25 e Vol
oY ol S e s /0 L 1 el Jsle
| s 5 03,5 b 15a CD347 J L ¥x) T ool
e a5l a5 andls p Lo ) Gls S 08
anilyi e & Gy 8l EDTA (55> PBS | pix

LA GJLAT oy

b 3 iS5 et
oo am La e (g 55,0 ) oS 5l ey
oS3 o 03551 O 51 e 5 KA 422S 2l
s 503,08 WS Jplse LS s L0l (b
T 25mse SLalIS slal (03 oS S

JJMUZ)MJBLEU.;J.;)}&))

s Sy s g Sk L g leslo] b
Cele YA e )0 b L ekt ol Sl
Sl Gla o g 5l 5035 S0 BUI gles s
S sl s kS e b la 2 FUm sl L
5 ol e (el S ol s S (g5l S,

e sdalie LB 0 3 S5 4 0Dl g

ol O3l L (sl s ol (5ol i
sAb e n Gy AT Al e B el alils slapY
5 Gl e YOV/O sl il (s 8 s e L
52 kE S5 sl 5 (Rl e YOO G IS 55
5o ol SO an ol slad sl S (55l )
e oo b a5 S0, ates 5 ey st

@ This PDF was created using the Sonic PDF Creator.

To remove this watermark, please license this product at www.investintech.com



[)\)K@)‘d\cﬁ)ﬁ' SSlle S

Balb/c %se 55 ssloy sladshe Lsn oL 50

CD34" slad g Blojen (o, F) N g 51 ol gl 1Y dsir
b."‘"“"‘ J"Lﬂ J"’é yl:'c.J C.?MSC b',&.& L]

Al Pl s S dske slas | ke slas
R MCS CcD34”
RGNt + SD oS GyF | ok Gaup
VY 2 Qv Yx\ o V) o8
\n% Y Y& 1 Y/ Y\ o Yx)
of YA F¥ & AT oxy+° ¥y o
A \T FY £ 1) ox)+° oxy+°
YY ) YA+ ¢ ox)+° Y\ o

Gl =

¢ @ \ d
Jl=b :a Balb/e 3155 el 5 s 31 ol d Jlxb WY sgeas
= odhe &S g Jlxb e« VG 63 95 andhidlxb b el
(Celes gad Sl 53 Dlojen |, MSC glad shariCD34” slad

sl 03 03 L 55 CD34T J gl ha a5 L5 g0 Jlonb 2
sl e dlxb s el LS gla S lS slaas acslie ¥

MSC of jon «gCD34+ sdghe G55 5l Jol sdis andl

At Pl S ke sl | ke sl
S R . T T Mcs cp34”
o4 osls SD oAD GoF | ekd Gy
A YE O YAY £ ANV YV Yx\©
Vo N VY +1/4 - Yx\o©
vy LAY /) L ¥y o
\$ Ve VE/Y £ /¥ - i) o©
- - . ox) e -

Goop sk D347 YxV® 555 65 S U Sls me CDtl 3pm s
</t gl 53 MCS
Gy sk D34 WXV 55 e S U s e OVl 3 g b
</t gl 53 MCS
}&L—F‘ﬂ—!ﬁ;&‘f aw@h‘)zéua)ﬁﬁua)ﬁﬁbjé*
a.l_‘a'bdb:]ochwﬁ@jsgbeuh)bdij}g@lhds@jﬁ

S

YA

sld g iz glajgs GayF 5l ol ml ) Jgdr
CFU-S 514w 5 cilises 3l 3 olgs 4 OSU Ay 045 CD34"
S Jlxb s 0dd sbul

Sas Sl sla a1 R - m’i

o 4ls o 4ls Mean {4lS G1,7 CD34
+SD ok
5 ¥ O£V Yxo°
Ve 0 vt v/$ Yx) o8
\$ Ve WY Ty 8
Y YA Yf+§ Ox) 8
Y4 Yy Y& Y Fx)+°
¥ VY YY £ 4/ Ax) 8
VY ¥ Ax¥ Yx)o”
% v O+ Y Yx) o
¥ Y Yo oxVe
- - - Vex)o

Lo gio 4 313 0L Jnb sla 58 slaas jisleds
Jaea ™)+ 5V Y Lt aS as S s LaolS sluw
OF/Y VY (o35 4 L 03,5 b, UCB CD34°
ol on 4 UCB CD34" J ol ¥x) 20 as a8 s
YUY Lwgie ysb 4y Ad 635 Ly O] 4 MSC V)
ol an o UCB CD34" J Lo ¥V % aS a5 8 s
bwge ssboan i 3,5 Ol 4 MSC Jshu OxV 47
Ai s LOT 4 MSC Lis &5 a5 53 Ll s 00/8
GF a0l Joho mon oS (glodys andl glatsa b
Jol s (7 pai)iys S5 oalie J4IS mn S
RCOU IV S0 P PR TS [P S N R 3 P35

b oad 4 Je Carer (5K S andllas
SIS S S e (S5 4 Sl 3L 3 0T
ool oz 4 L cblie o ols LI 1) Ly o0l
D30l CD347 clad sl ot L5 i ge S |
3ps s ol b ladl (650K, 5 SPIO L o
55,5 Al 1y el Ly 5Ll CD34T sl slad ke
o ol Sy sy oy S el cbad gl S
(Y sl jasie

m@ This PDF was created using the Sonic PDF Creator.

To remove this watermark, please license this product at www.investintech.com




AD QL‘;....AJ ¥ G)l.&.:-' AN 09

S L Olejpr & 50 4 (lazia A U #)Balb/e
)sdjlfc;)ymxﬁ)yb-cb}vuu),bﬁ
)CD34T s sLasss Olajes Ay 3 b
¢ ovanil 30 63k J gk o=V 6\.&;;:;(\‘—\"x\~o
Sl s glmey S L anslis 55 s pme ysb @
oele g3l glad sl sl sm (p<r/e)) 3L
CD34" W4y s 4l L3 CD34 L 55 Sl
W 03 G A el lamd e el 4
JB&JJL;)E@AL;L@G@M\y(;:L:;{dLAJJLN
ol Slad s 1S ol il ol ey S el
.,\._.:}:.“3 JH)@fﬁjbd‘emqwﬂM‘f
5 sl 5,15 CD347 Sd s sles sLad s
sl lad sk a5 sl OLES Yoo ¥ Jlu 5 201
S5l Cope a5 SIS s 4w el
sladso i 5l coles an 538 0L Ol &
(YE) 55 s NOD/SCID 5 sy iles| CD34"
S5 AT il e 3l slad sk 510U o Sl
@t_:;,,dudji.ﬂg&ngw,u:)\yﬁxﬁq},
bl 5y b S0l e 4 SEas b 5 4 endil e
25
CD34" 555 0 55 LI s aial 53l ol <2l
s e alal, CD34T J ol Y- sl
Ceer CD347 clad lusliess [hlsl L oS o, b
b s Jsb s sdlal 545 4 a0 IS sl NP
s Slas sl )l Wy a4 SIS s sse
2 53 a0 5 IS slies Ll el osline K5 4 50
CD34" slad gl b Lostilse g3k s sho Oleospon
4._5CD34+ slad o s a0 Cd badi gol 4an 3
DS 4 slages Ol sgdee b og il 2l5sl ¢ Sles
ol il s e S s w0 WD IS slaes s S
Yo Jle s blSaas 54 ) el e alis
203 S ol YooY Jle s ELLSes 5 Jg bl
&)L«_@ 4_>)IAS ol rL>u| QL&?E;J BE] 4:J| (Y\c LYO)
WSS (L g am Olpe 4 b s el 1S5S SIS

Y¥a

@S b dl i db il ta g Sy Koo slad ¥ goa
3y sladslu 5CD347 lad s 45 Jinb c3L tb x¥»
i S Ll es e 3o Olijer g0 4 (oontil o
@3l sladslw 5CD34" slad g &5 Jlxb 3L te xFe
Bl S bl o 635 Wigm Obojen g0 4 el o
ol HILE CD34" slad ghu b ok Lgw Jlob Bbzd xFee
s AT 52y sl GGV e s liS 5 LSPIO L
i sl o e 3 05 o
i

Cogr S g gaal (S3laldr o, Sl oz o) 02
SICD347 lad s 5l 6 mim 3lss 03,51 Cos &
sod b g jaboas aS WS eslarul O U O
I U dy 05 500 58 3l & Jsko Y/0-0x)+°
S35 L CD34" sladslw oy bt a5 ds
Syl sdd L5l 5l ey S g pasl (5l
Aoy ansdS Sladlas 5o oS JUs 53 s 74 YL
R JUNPS WV KR (PR R I~ CD34" ol
ool LLE O F=Y s, /8 /00 350> sl
S8y pog) S3leldr 35 L CD34T lad sl SV
Comd 4SS Sl glodd Hls,L slad sl Hlide cle o
ssbOben Lkl o S Ot 55§58 pebliae Ol
e g e O (L A O e dle Ad o Ll WS
Ao 48 il s CD34" lad sl slils a0l i
Lad sl sl 5 Olpse pior ob 5 0 1 CD347
YL sl 5l edd e CD347 slad sk e
Y Il i s

L x) e slies a)CD34 T slad sha Gudms ol o
o3le ise as (/Y0 5 \x) 2 slas a)MSC 5 (+/Y

m@ This PDF was created using the Sonic PDF Creator.

To remove this watermark, please license this product at www.investintech.com



beﬁw;d\é&)ﬁé\;&fs>

Balb/c %se 55 ssloy sladshe Lsn oL 50

S5555 Ao o s e 0L Js Sl ol oy
clads o, ana L UCB CD34" L ad, L.
RGO P rbU| C',.‘.w._m_}n Lv s ‘JA LS‘;L.‘.'”‘

& ool i

1S sls QLS G ol 51 ol CL:.: g yore 3

Glad k) SKe i gasl (3Ll i, 3l eslizal L =)
o st A s (U esls [y 052 51 L K CD34T
3l i 4 Ob Ay 05 5l el 1 CD347 slad s b
A e Sl

SLadsl ol s 4 CD34" sl Olej s L5y —Y
Jsb s 0508 sl il sl el pandslie ool
2 4o CD347 lad sl d g b alis 53 (ige
Dbt

sloml a8 ol a4 edilie (ool slad g 27
D LS 5 e (3l s sdidy S 3 5 0418
|y A s g CD34T slad o 5l Suis ol
0 0s

Yorx) o a cD34" slad iy AEs g e - ¥
At 53 s e Jlab s OelS Slaas Al 58) Csl
Lol e aniilne ool glad sl Lo a5
Jimb 3 0518 slies giulssl el CD34" sladshe
RGPS 59

4 S A& ,esi s Prussian blue L;}_:.JK;) -0
ISis S (JUsbys Sl CD34T slad

Lleals

(sila g § pieid

Lol dlonso (ol 5 Olamj 5l abes oty
S S LI Sllay plele ol )8 (g alb
052 JLasl Oleslws (6 e sl b ron i) bS8
SES s SBy S s pdie o S5 BT 01
S ol oy b ol W i er oS e
RGN PR WLV Vv

Yo

sladslw ladl Oly )l iy 53 5 Cul ol
Olimes 5 00 oL, RT-PCR Uy bl 5Luc s
5 i) (e S (gl ke sLad gl
P O I RSP PICAH I R NP PPN (I
Sl el il ool sadshe T s &S
el el jasie (6350 U s e (5l s
Aty Slay sSL el ool slad sk oS 555k
(oS 3 o iShles H58L VY 55 Sl aile il
«S S o =5 |, Flt3-Ligand 5 (sl Jghe 450
SLadsm ladpbl |5 nlysl ol Lay ySB )
&l gadph o s (YP-YA Ao 6552
Sen a1 (S Glas ki S (il
S Slad b (255 sl Lol 1S (pl & S e
Ulesls OLES ppizee S| 51 b,k 51l 3Y L)
e S e Sl etilne o3l lad e S
(YA X )aas e il sl d g 58 5 el el
Sl oy aadllas ol Sl edal s oy s
3l slad s Slajos L (555 2 oS slos 28
Sl iy s § )50 CD34T cladshe 5 owiil e
Y YY) sl

ot Lg e ek Gla SIS 5 55y S anllae
O3S aS iblis S 3l QL H & B (650155 5l
san S ol S sl K5 Ol 4 sl s
o=l aS was e Ol s 1 s Sl conls
2325) Sl GbLe cnl 5o e (VL 5SS edas oL
SlS bl il 53 codly slad sl 3 5ms imen (Y
L s s (slaes, 83 Gl Ll ol 5 5
Bl ol et 25— e Slas (5501

S 5ls QLS s il S5l S Sl ol il
o ol oo i Jsb S s el slad sl S
o an al Sl gal slad sk 5 ol jasiie
it (Vi pai)s st e edalis o LS 53 5 SIS
Lo sl )3 edd sy Sl gladshe sl o S
Laadlis 5 Sy ol alics a 81 Sl Jb

™ This PDF was created using the Sonic PDF Creator.

SONIG
=~{ To remove this watermark, please license this product at www.investintech.com



AD qu.Aj ¥ c)l.o..i AN 09

<

QI

1-

2.

W
[

11-

12-

_
ks

References :
Confer DL. Unrelated marrow donor registries. Curr
Opin Hematol 1997; 4: 408-12.
Gluckman E, Broxmeyer HA, Auerbach AD.
Hematopoietic reconstitution in a patient with
Fanconi’s anemia by means of umbilical-cord blood
from an HLA-identical sibling. N Engl J Med 1989;
321: 1174-1178.
Ballen K, Broxmeyer HE, McCullough J, Piaciabello
W, Rebulla P, Vefaillie CM. Current status of cord
blood banking and transplantation in the United States
and Europe. Bio Blood Marrow Transplant 2001; 7:
635-45.
Barker JN, Wagner JE. Umbilical cord blood
transplantation: current state of the art. Curr Opin
Oncol 2002; 14: 160-4.
Barker JN, Krepski TP, Defor TE, Davies SM, Wagner
JE, Weisdorf DJ. Searching for unrelated donor
Hematopoietic stem cells: avability and speed of
umbilical cord blood versus bone marrow. Biol Blood
Marrow Transplant 2002; 8: 257-60.
Rocha V, Wagner JE, Sobocinski KA, Klein JP, Zhang
MIJ, Horowitz MM. Graft-versus-host disease in
children who have received a cord-blood or bone
marrow transplant from an HLA-identical sibling. N
Engl J Med 2000; 342: 1846-54.
Gluckman E. Current status of umbilical cord blood
Hematopoietic stem cell transplantation. Exp Hematol
2000; 28: 1197-205.
Barker JN, Wagner JE. Umbilical cord ®blood
transplantation: current practice and future innovations.
Onco Hematol 2003; 48: 35-43.
Tse W, Laughlin M. Umbilical Cord Blood
Transplantation: A  New  Alternative  Option.
Hematology 2005; 377-383.
Gronthos S, Zannettino ACW, Hay SJ, Shi S, Graves
SE, Kortesidi A. Molecular * and  cellular
characterisation of highly purified stromal stem cells
derived from human bone marrow. J Cell Sci 2003;
116: 1827-1835.
Majumdar MK, Thiede MA, Haynesworth SE, Bruder
SP, Gerson SL. Human marrow-derived Mesenchymal
stem cells (MSCs) express hematopoietic cytokines
and support long-term  hematopoiesis  when
differentiated toward stromal and osteogenic lineages. J
Hematother Stem Cell Res 2000; 9: 841-848.
Angelopoulou M, Novelli E, Grove JE, Rinder HM.
Cotransplantation of human mesenchymal stem cells
enhances human myelopoieisis and
megakaryocytopoeisis in  NOD/SCID mice. Exp
Hematol 2003; 31:413-420.
Koc, ON, Lazarus HM. Mesenchymal stem cells:
heading into the clinic. Bone Marrow Transplant 2001;
27: 244-255.
Shpall EJ, Jones RB, Bearman SI. Transplantation of
enriched CD34-positive autologous marrow into breast
cancer patients following high-dose chemotherapy:
influence  of  CD34-positive  peripheral-blood
progenitors and growth factors on engraftment. J Clin
Oncol 1994; 12: 28-36.
Brugger W, Henschler R, Heimfeld S. Positively
selected autologous blood CD34+ cells and
unseparated peripheral blood progenitor cells mediate

16

18-

19-

20

21-

22-

23-

24

25-

26-

27

28-

identical hematopoietic engraftment after high-dose
VP16, ifosfamide, carboplatin, and epirubicin. Blood
1994; 84: 1421-1426.

Gorin N C, Lopez M, Laprote J P. Preparation and
successful engraftment of purified CD34+ bone
marrow progenitor cells in patients with non-
Hodgkin’s lymphoma. Blood 1995; 85: 1657-1654.
Shiller G, Vescio R, Freytes C. Transplantation of
CD34+ peripheral blood progenitor cells after high-
dose chemotherapy for patients with advanced multiple
myeloma. Blood 1995; 86: 390-397.

Aversa F, Tabilio A,  Terenzi A. Successful
engraftment of T cell-depleted haploidentical ‘three-
loci’ incompatible transplants in leukemia patients by
addition of recombinant human granulocyte colony-
stimulating  factor-mobilized  peripheral  blood
progenitor cells to bone marrow inoculum. Blood
1994; 84: 3948-3955.

Bensinger WI, 'Buckner CD, Shannon-Dorcy K.
Transplantation of allogeneic CD34+ peripheral blood
stem cells in patients with advanced hematologic
malignancy. Blood 1996; 88: 4132-4138.

Lemoli RM, Fortuna A, Motta MR. Concomitant
mobilization of plasma cells and hematopoietic
progenitors into peripheral blood of multiple myeloma
patients: positive selection and transplantation of
enriched CD34+cells to remove circulating tumor cells.
Blood 1996; 87: 1625-1634.

Link J, Arseniev L, Bahre O. Transplantation of
allogeneic CD34+ blood cells. Blood 1996; 87: 4903-
4909.

Oudenrijn S, Borne V, Haas M. Differences in
megakaryocyte expansion potential between CD34+
stem cells derived from cord blood, peripheral blood,
and bone marrow from adults and children. Exp
Hematol 2000; 28: 1054-1061.

Weekx SFA, Van Bockstacle DR, Plum J.
CD3411CD382 and CD341CD381 human
hematopoietic progenitors from fetal liver, cord blood,
and adult bone marrow respond differently to
hematopoietic cytokines depending on the ontogenic
source. Exp Hematol 1998; 26:1034.

Angelopoulou M, Novelli E, Joanna E, Henry M, Civin
C, Cheng L, et al. Cotransplantation of human
mesenchymal stem cells enhances human myelopoiesis
and megakaryocytopoiesis in NOD/SCID mice. Exp
Hematol 2003; 31: 413-420.

Fibbe WE, Noort WA, Schipper F, Willemze R. Ex
vivo expansion and engraftment potential of cord
blood-derived CD34+ cells in NOD/SCID mice. Ann
NY Acad Sci 2001; 938: 9-17.

Majumdar MK, Thiede MA, Mosca JD, Moorman M,
Gerson SL. Phenotypic and functional comparison of
cultures of marrow-derived mesenchymal stem cells
(MSCs) and stromal cells. J Cell Physiol. 1998; 176:
57-66.

McNiece IK, Almeida-Porada G, Shpall EJ, Zanjani E.
Ex vivo expanded cord blood cells provide rapid
engraftment in fetal sheep but lack long-term
engrafting potential. Exp Hematol 2002; 30: 612—616.
Mbalaviele G, Jaiswal N, Meng A, Cheng L, Van Den
Bos C, Thiede M. Human mesenchymal stem cells

<o This PDF was created using the Sonic PDF Creator.
To remove this watermark, please license this product at www.investintech.com



Obl&w;dlc@)ﬁﬁ\yﬁz

Balb/c %se 55 ssloy sladshe Lsn oL 50

promote human osteoclast differentiation from CD34+
bone marrow hematopoietic progenitors.
Endocrinology 1999; 140: 3736-3743.

29- Bonnet D, Bhatia M,Wang JC, Kapp U, Dick JE.

Cytokine treatment or accessory cells are required to
initiate engraftment of purified primitive human
hematopoietic cells transplanted at limiting doses into
NOD/SCID mice. Bone Marrow Transplant 1999; 23:
203-209.

30- Bittencourt MC, Perruche S, Contassot E. Intravenous

Yov

injection of apoptotic leukocytes enhances bone
marrow engraftment across major histocompatibility
barriers. Blood 2001; 98: 224-230.

31- Devine SM, Hoffman R. Role of mesenchymal stem

cells in hematopoietic stem cell transplantation. Curr
Opin Hematol 2000; 7: 358-363.

32- Noort W, Kruisselbrink A. Mesenchymal stem cells

promote engraftment of human umbilical cord blood-
derived CD34 cells in NOD/SCID mice. Exp Hematol
2002; 30: 870.

.-,ON.__(—@ This PDF was created using the Sonic PDF Creator.

To remove this watermark, please license this product at www.investintech.com



<

<*
AO qu.Aj ¥ c)l.o..i AN 09 u?__ P o)

Evaluation of cotransplantation of human mesenchymal stem cells
and umbilical cord blood CD34" cells with CFU-S assay
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Faculty of Medicine , Tabriz University of Medical Sciences
3Iranian Blood Transfusion Organization - Research Center

Abstract

Background and Objectives

Umbilical cord blood (UCB) contains a high number| of primitive progenitor cells for
transplantation. However, the rate of UCB CD34" stem cell engraftment is low. In this study
we examined the effect of human MSCs (mesenchymal stem cell) on engraftment of human
UCB-derived CD34" cells in irradiated Balb/c mice.

Materials and Methods

Human UCB CD34" cells were obtained from full-term normal deliveries by immunomagnetic
techniques and MSCs were isolated by a standard methodology from bone marrow aspirates.
Isolated MSCs were evaluated for cell-surface antigens of CD166 and CDI105 by
flowcytometry. The absolute count of CD34'<UCB stem cells was also determined by
flowcytometry. Irradiated (7 Gy) Balb/c mice were transplanted intravenously with 0.2 to 1.0
x 10° human UCB CD34" cells in the presence or absence of 0.25 to 1 x 10° human bone
marrow-derived MSCs. The mice in every group on day 11 after transplantation were killed
and their spleen dissected. In every group, colony assay and H and E staining were performed.
To make sure of the presence of human stem cells in spleen colonies, UCB CD34" cells were
labeled with super paramagnetic iron oxide (SPIO) before transplantation. The colonies in
spleen then underwent Prussian blue staining. In the statistical analyis, Kruskal-Wallis test
using SPSS software was employed to determine the number of colonies.

Results

Flowcytometry assay showed that after purification, 90% of the cells were CD34" and 96%
marker positive for MSCs. Viablity of cells was 100%. Cotransplantation of low doses of UCB
CD34" cells (02 and 0.3 x 10%) and MSC (0.5 and 1 x 10°) resulted in a significant increase of
the number of colony forming units spleen, in comparison with the engraftment of UCB CD34"
stem cells without MSC after 11 days (p<0.01). Prussian blue staining showed the Fe'
granules in UCB stem cells. This indicated that cells in the colonies were engrafted UCB
CD34" stem cells.

Conclusions
The results showed that cotransplantation of MSC with UCB CD34" cells promotes
engraftment of UCB CD34 " cells.
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