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Enhancing effect of Canavalia gladiata DC semen on the hematopoietic expansion and
function of stem cells
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ABSTRACT

Objective : Canavalia gladiata DC semen (CGS) have been used to improve hematopoietic activity. In the
current study, we investigated whether CGS regulate hemato—potentiating function using hematopoietic stem
cells (HSCs) as a testing system,

Methods : HSCs isolated from femur in mice with leukopenia and thrombocytopenia induced induced by CTX,
Then, Real-time PCR was performed to measure the mRNA expression and hematopoietic related gene (EPO,
IL-3, SCF, c—kit, GM—CSF), the phoaphorylation of GATA—1 and STAT—5a/b were observed by ELISA method,
and the number of granulocyte erythrocyte monocyte macrophage colony—forming units (CFU-GEMM) and
erythroid burst forming units (BFU-E), semisolid clonogenic assay was performed,

Result : When HSCs were treated with CGS, the expression of hematopoietic related genes (EPO, IL—3, SCF,
c—kit, and GM-CSF) were significantly increased at the levels of mRNA as well as production in HSCs.
Additionally, CGS enhanced phosphorylation of STAT-1 and signal transducer and activator of
transcription—5a/b (STAT-5a/b) in HSCs. Furthermore, CGS significantly enhanced the growth rate of
granulocyte erythrocyte monocyte macrophage colony—forming units (CFU-GEMM) and erythroid burst forming
units (BFU-E) in vitro,

Conclusion : These result suggest that CGS has hematopoietic enhancement via hematopoietic cytokine
—mediated GATA—1/STAT—5a/b pathway.,
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2RE fHE ooFst &
Zgo AUAAL G fAshed Fasr ™, 1
A AYE X717 A SRR @ YA EE ARSS)
I oy, ol 28 EVIAIEY £E TAAF7] "l o
2] AHE 23|y © JPA7|= FEFEo] Ut me
A, olggt FA-8S dstAY RS 5= Sl 285 A
A AOEAA L Aol NFE Aol HSCO BE #
T3l RBAO|EFRIS  stem  cell factor (SCF),
thrombopoietin (TPO), erythropoietin (EPO), granulocyte
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—macrophage—colony stimulating factor (GM—CSF),
and interleukins (IL)—1, -3, —6, —7, 181 -11& &H]
e TFPoR Z|AMNZE(stromal cells)7t gEA 9n?,
ZIAMES] Azuy 2X¢t 28 E7|MEY FHEAR}
Auargoz F7yyo] zPdcn Rustgtt Y. T o
FoA 28 E7|AES] E3lo] GATA Tujzo] gof A
o] 3402 ZYA|ETIRIS fAR E4do] A=
ZAE =, GATA-13 GATA-22H= & 7HA] Alsdgchy
Aol oA} w3F Janus Kinase (JAK)/Signal
Transducer and Activator of Transcription (STAT)ZE
AARIZAZE ASHLFRE SA4stst=tl, ol AlelEFRI
2 gA4 -7 H|Z7 AZAG(cytokine receptor—mediated
intracellular signaling) @ 28 Z7|A|E9] A& 2 E3lof
F0% 9% sYdn RagHc T,
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1. A=

1) Al2t W E55EE £l

A ARggE Aok 2 77]E xR IL-3 (IL-3),
SCF (rSCF), EPO (rEPO) @¥&x} ELISA kits 2 R&D
Systems(Minneaplois, MN)o|A 43}t  Anti—-GATA
—19} anti—-STAT-5a/b2 Santa Cruz Biotechnology
(Santa Cruz, CA)OA Y3t Anti—phosphotyrosine
(PY20) antibody= EMD Chemicals (Gibbstown, MJ)o]|
A, anti—-Sca—1 MicroBead Kit+= Miltenyi
(Bergish Gladbach, Germany)o|A], trichloroacetic acid,
PBSE=Sigmal( USA)olA, 96 well plate (SPL, KOREA),
BSA (ameresco, USA), FBS (GIBCO, USA), USA),
ELISA reader (Mediators PhlL, Diagnostics systems,
USA), CO; incubator (SANYO, Japan)5< ARE3HTH

ES A AMSE CGSE tiddigtn F&3hlg oA

Biotec

AAste] TP £ St Ex3tud o|gH m4rt
AF AAsET. AAE OGS (100g)E EEF52710A 34
7+ FETt 4 FENE Kimtex wipers (F3Hdde],
Korea)2 ozgt F  olg ZAUSFEA  (Rotary
evaporator, BUCHI B—480, Switzerland)2 %3}, o]
£ ] 52 AZX7] (Freeze dryer, EYELA FDU-540,
Japen)E ©]§3te ¢ AxT CGSFEE (17.1g)2 WA
qetw FonE FYFsTd 2ALYEEL (-84C)
B3 (BEAR: CG)SHA A3t 5= 3]st ALgsH
At

o o
oX
N
)

2) Leucopenia, thrombocytopenia S8 2 ZEHE7|
M= 22

C57BL/6 AF (ZAAEFE, 39 cyclophosphamide
(CTX, 100 mg/kg)E B4 FAF 44 & digEZA 2+
(bone marrow, BM)E AFste] 2000 rpmof|A 587F 94
225t Z,AIE (bone marrow cells)E 3|3ttt 22
" FHAEZE ARAY AAe  weh Anti-Sca-1"
isolation MicroBead kit (Miltenyi Biotec, Bergish
Gladbach, Germany)2& REEZ7|NZE B34}

2. 9y

1) MEZ=d

N ZEAQuHLe EZ-Cytox assayHe o7l wdEsio Ag
of ARgsITE, AFY] Ao EZ (human fibroblast
cells, hFCs)= 37T, 5% COs ¥ig7|ollAl 1 AIZF wjjoet &
CGS F&& (% = 500, 250, 100, 50, 25, 10, 1 ug/
)< 48 Al Bt ASth. wigFER 6 Ao
EZ—Cytox €9 10 w& ZF wello] 7}t A £33 A7t
| wjeksltt o] plateE plate shaker (Lab—Line, U.S.A)
oA 3.5 speed® 5 ¥7F shaking?ti ELISA LEADER
(molecular devices, U.S.A)olA] 450 molA EF=E &H

.

A

—

o

2) ZEEJIME (Sca—1")0lIM ZEXH QTX

(1) RNA 32

C57bl/6 2F el cyclophosphamide (CTX)E FARIL 4
d & YEZ(femur)olA Sca—1+ isolation kitE o]-&3}o]
HSCsE ¢5Easte] A4 dz2Fo 24 rIL-3 (100 U/ml)
¢} rSCF (100 ng/ml)E AFAZ]AY = CGS (100ug/ml,
10ug/ml ¥ lug/ml ¥&) FEEL 3AFSE wiY¥7] 37T,
COz, Napco, USA)e| wfeFstart, wiekst & 2000 rpmofAl
5E7F YAEste] AAENS AT T RNAzol"S o|g3}o]
MxEzeE HEZH & RNAE F&dtk= S "Hoiat. =
3+ RNALX diethyl pyrocarbonate (DEPC)E =3t 20 x|
o] FH5oll =9 real-time—PCRO| AMS-3}TE,

HI

(2) cDNA &4

AZHA} (reverse transcription) H¥FES ZFH|EH total
RNA 3 wugg 75CoA 5& F< ¥4 (denaturation)Al7]
a1, olo) 2.5 w 10 mM dNTPs mix, 1 ul¢ random sequence




hexanucleotides (25 pmole/ 25 uf), RNA inhibitor24]
1 w0 RNase inhibitor (20 U/wl), 1 w¢ 100 mM DTT,
4.5 wd 5xRT buffer (250 mM Tris—HCl, pH 8.3, 375
mM KCl, 15 mM MgCI2)E 7}t &, 1 w9 M—MLV RT
(200 U/ut)E thA 71l DEPC H® FH4$EA JZE
F7t 20 w7t H=E stETh o] 20 w9 ¥R ERAS
Z A2 H 2000 rpmoA 5x7F ARt 37C 2
Fzo)A 608 FoF HHEAJA first—strand cDNAS 33
th2, 95ColA 5% B¢ WAsted M-MLV RTE £2443}
Al & Aol &4=m"  cDNAE chain
reaction (PCR)o] A&}t

polymerase

(3) Real-time RT-PCRE& Tagman probe PCR master
mix (Applied Biosystems, Carlsbad, CA)E o|&3t &
RNAZH|2} Real—time RT-PCRo| A=A} R|AJo wha} A]
Pt AFE probe: Table 19 7]&Hoiglch z+zHo)
SAA] BAE mRNA HHE  negative
glyceraldehyde—3—phosphate dehydrogenase (GAPDH)
mRNAY] o 7|&& 453t Ad2 37 128 747

controlized

St 23] AlF@stglen, HojEHe B + EEAE Y

B it

Table 1. The Probes Used in Real-Time PCR
Mouse gene Tagman probe sequence Dye
GAPDH 5'-=TGCATCCTGCACCACCAACTGCTTAG—3' VIC
EPO 5'-AGAAAATGTCACGATGGGTTGTGCA-3' FAM
IL-3 5'-=CCCTCTCTGAGGAATAAGAGCTTTC—3' FAM
SCF 5'-CATTACAAAACTGGTGGCAAATCTT-3' FAM
c—kit 5'-TAGGGGCACTGCACCAGATCATCAC-3' FAM
GM—-CSF 5'-GCCCCCCAACTCCGGAAACGGACTG—3' FAM
3) ZEZJ|MZE (Sca-1 ) I ZEXA Ciuizlo] A Z

StHASZ HAL (enzyme—linked immunosorbent assay)

C57b1/6 2Fol cyclophosphamide (CTX)S FA}st 4
o & fEZ(femur)ollA] Sca—1+ isolation kitE ©]-&3}o]
HSCsE 48ty A g2Fe 24 rIL-3 (100 U/ml)
9} rSCF (100 ng/mDE AZA7|AY EE= CGS (100ug
/ml, 10ug/ml ¥ 1 ug/ml %) FE25 Al 6A7F &
RPMI-1640 Bjlioz 7+ welle AHEH & Y2 ujoFy
o2 66 A7t 5 COx AuF7]odlA viFstct, Wk &
BES AA #iFHS 2000 rpmoA 587 ARSI AMS
Mg 34 IL-3, SCF, 122 GM-CSFo MAEES R&D
Systemso| A 7¢I8F ELISA kitsS ARSI A=A ZA9
w2t 45

4) CGSFE=0i| 2Igt A QIMS} (protein phosphorylation)

(1) A=ZejeF 9@ CGSF2E A

C57b1/6 Al cyclophosphamide (CTX)E FA}SIL 4
d ¥ tiEZ(femur)ollAl Sca—1+ isolation kitE ©]§3}t¢]
HSCsE erwdste] ¢4 d=de=2A rIL-3 (100 U/ml)
€} rSCF (100 ng/mDZE AFA7|AUY E= OGS (10ug/ml,
100ug/mlsE) 2252 208 59 FA] viksigict,

Z1-go Bt A+ 11

(2) immunoblotting ¥ H¥2A7} (immunoprecipitation)

CGSFEEES AT A=Z cell lysates (=20 wug)ol Z
Z}  anti—phosphotyrosine, anti—-GATA—1, anti—STAT
—5a/b (10 ug/ml)Q} proteinA—sepharoseE A7}5}e] 4T
oA 4AZF ¥REAIZl & 33] D-PBSE A|Fsty, WIEg
AlE SDS-PAGEZ E&3% & PVDF membraneo] Fo]A|
#  anti—phosphotyrosine—HRP (1: 4000)¢} HFZA|A
immunoblotting &4 8} T},

NP clonogenic

5) o EX(semisolid
assay)22 TYEEIIME 25t st £

057b1/6 AF o] cyclophosphamide (CTX)E FARIL 4
5 g Z(femur)olA] Sca—1+ isolation kitE ©]-&3}o]
Sca—1+HSCsE «E@gte 35mm ZHo|EF rEPO ¥
rll-30] =ZFE EH=Z A wEZgA wjg HiA
(Methocult H4100, StemCell Technologies)e]l AA|&}IT},
CGS (100 wg/ml, 10 wg/mlE A3t 2| 14Y Fof F2Y
+E inverted #U]7 (NIKON)oZ Hsla 1x10" HSCs
F =Y & A 8719 AFE+ 2 erythrocytes E
= 370 oA erythroid cluster® EsH= FEYES
CFU-GEMM %%+ BFU-E (Erythroid—committed Stem
Cells) 2 F2UY F44NAHY CGSY A5 a1 S7Fstatt,

6) SAHEA

ZE fojEHe B9 + FEAE Yrpfth SAE| T
X p<0.059 unpaired two—tailed Student's t—testE ©|
ot e AST BE AL 4 23 ol
A=t

4 A

1. AIZZA 2= 9F

NEZE=AL AA AFE AgotM|Z£ (human fibroblast
cellsol|A] EZ—Cytox assay &3t A3}, CGS AHIY#EL =
£ FZolA AlEZEZFAo] YA ol

120 1

2 100
= e %
Z 80
3
E 60 1
k=
5 oap
)
]
20 -

control 1 10 25 50 oo 250 500

CGS extract concentration (pg/'ml)

Fig.1. Cytotoxicity effects of CGS extract on human fibroblast
cells(hFCs).

Human fibroblast cells (hFCs) were pretreated with various
concentration CGS extract. The results are expressed the
mean+S.E (N=6). Statistically significant value compared with

control group data by T test (**p<0.001, **p<0.01).
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ZEZ7|HZ (HSCs)ollA real-time PCRS
olg 2¥FA ¥ B4
HSCsolA zE3F3XFA {§4X0 EPO, IL-3, SCF,
c—kit, GM—CSF mRNAE EA3 A3} SAg=Fo| v|s}
o FAT R rIL-3+rSCFe] IL-3, SCF, GM-CSF,
EPO 9 c—kite] §32 &do| A f24 A =ZA
F7¥stact. 18al SAHRE Hste CGSe & 9&F
oz EPO (Fig. 2A), IL-3 (Fig. 2B), SCF (Fig. 20),
GM-CSF (Fig. 2E), @ c—kit (Fig. 2D),9] mRNA ¥3d<&
FAEA 194 A ST AE ¢ 5 AU

'.ZB

" DmlyHSCH f13eSCF COS 5 10
CGS extract g i)

it mENA RO of only

T QulyHICy LY

SCF COS 100 COB10 €O
TGS extract (ug ml)
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Fig.2. Effects of CGS extract on hematopoietic—related gene mRNA
expression in hematopoietic stem cells.

Isolated hematopoietic stem cells (HSCs) from negative control
C57bl/6 mouse bone marrow in negative control C57bl/6 mice
femur were either stimulated with rlL—3(100 U/md) plus rSCF (100
ng/md) or treated with CGS extract (100, 10, 1 pg/ml). HSCs were
not treated (negative control; only cells), co—cultured with
rL—3(100 U/md) plus rSCF (100 ng/md)(positive control), and with
CGS extract for 4hrs. EPO (A), IL-3 (B), SCF (C), c—kit (D), and
GM-CSF (E) mRNA express were measured real—time PCR. The
amount of tagman probe was measured at the end of each
cycle. The cycle number at which the emission intensity of the
sample rises above the baseline is referred as to the RQ and is
proportional to the target concentration. Real time PCR was
performed in duplicate and analyzed by a Applied Biosystems
7500 Real-Time PCR system.

Data represent means+S.E (N=2).
compared with only HSCs group data by T test
**5¢0.01, ***p0.001).

Statistically  significant value
(*p{0.05,

. REBA|EHSCs)o|A] ELISA B4& o]l&

gt é?‘-g-.%xl 55 84
HSCsolA 2EFHATA FAAQI 1IL-3, SCF, GM—CSF
o QAES 243 AT, SAYRZ vlste] R
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rIL—3+rSCFo] IL-3 (Fig. 3A), SCF (Fig. 3B), 181
GM-CSF (Fig. 30)9] AAkge] BASE 94 A dA
8] S7FsHETE (p€0.001). Ea A= Hlst CGS
£ 100 ug/mli} 10 ug/mls=oA IL-3 (Fig. 3A), SCF
(Fig. 3B), 18] GM—CSF (Fig. 30)°lA SAEH f4
OA LRSSVl AL €+ ok olgE A
CGS7} HSCsollA }—Q‘é*}oliﬂ"ﬂ-—] AARE 2@%tE A

[e] s
2@+ g

S

Ouly H3Cs olL-F+8CF OGS 100 CGS 10 OGS 1 by HECH 113+

CGS extract (ugmal)

fSCF COS 100 OO 10 CORS
CGS extract (ug end)

Only HECs L.2+8CF COR- 1
T -

Fig. 3. Effects of CGS extract on hematopoietic—related gene
expression production in  hematopoietic stem cells.

Isolated hematopoietic stem cells (HSCs) from negative control
C57bl/6 mouse bone marrow in negative control C57bl/6 mice
femur were either stimulated with rIL—3(100 U/ml) plus rSCF (100
ng/ml) or treated with CGS extract (100, 10, 1 pug/ml). HSCs
were not treated (negative control; only cells), co—cultured with
rLl—=3 (100 U/md) plus rSCF (100 ng/ml)(positive control), and
with CGS extract for 72hrs. The production of IL=3 (A), SCF (B),
GM—-CSF (C) was measured at the ELISA kit (R&D system, USA).
Data represent means*S.E (N=4). Statistically significant value
compared with only HSCs group data by T test (*p<0.05,
**0¢0.01, ***p(0.001).

4, ZYZE7|M|ZHSCs)lA] GATA-1/STAT-5
o] <lAks} B4 BA

HSCsolA GATA-1/STATS AZE &4 ists 2%
23k, SAAYRT Hste FAdHHRTQ rIL-3+rSCFo]
GATA-1/STAT5 ZA2& &4 <4} (Fig. 4971 S71=9l
o}, 283 FAdRE] HIgte] CGSeo| 7t Fk= oJEFHo
2 10 ug/ml, 100 ug/ml H%=o|A GATA-1/STAT-5a/b
RS B4 A} (Fig. 4)7F S7H=E 9l
IB : PY20 ,IP : GATA-1 /STAT-Sa'b

1 2 3 4
S < GATA

: Only HSCs
:1IL-3+SCF
: CGS (10 pg/ml)

. CGS (100 pg/mb) - - e I esTATwb

W ——— -] (house keeping)

B R O R

Fig.4. CGS extract promotes the tyrosine phosphorylation and
tyrosine  kinase activity of GATA-1 and STAT-5a/b in
Sca—1*hematopoietic stem cells.



Isolated hematopoietic stem cells (HSCs) from negative control
C57bl/6 mouse bone marrow in negative control C57bl/6 mice
femur were either stimulated with rIL—3(100 U/md) plus rSCF (100
ng/md) or treated with CGS extract (1, 10, 100 ug/mQ).
Sca—1"HSCs were not treated (negative control; only cells),
co—cultured with CGS extract for 20 min, After 20min, then
subjected to immunoprecipitation with @ —GATA—1 (1:5000,), «
—STAT-5a/b (1:5000) and anti—phosphotyrosine—HRP (1:4000).
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Sca—1"HSCsollAl CFU-GEMM$} BFU-EZ9] B3} Ak
523E E43E A3t Fig, 5914 ERo] SAdRT vlsty
2l rIL-3+rEPOA ]9 CFU-GEMM3} BFU-E&=
= g 3 = 128 oA &7} sk¢la, rIL-3+rEPO
9} CGS FEES 100 ug/ml 10 ug/mloA 9
CFU-GEMM#} BFU-EE= & &S 38t & = dizd
?l rIL-3+rEPO9] H|3t 2 1d} o] {4 A F7HE
Hetlet (p<0.001), 182 BFU-ES] & = 2T
o H]3led 100 wg/mlT 10 wg/mlE=<Ql CGS FEE AT
9| = = Z17F 3. 78}t 2,682 o] AT FIA
A= F7HFE YERdEE (p<0.001), I¥EE  CGS FEE
o] £3] BFU-E & 37KA ABFAE xAFAZE
SAAZIE a7t e Ao R AZdHEL

300 B Total colony
= 230 = CFU-GEMM -
3 = BFU-E
= 200
=
5 150
E 100
z
50
0 S
CGs-10

Control CGS- 100

Fig.5. Effects of CGS extract of CFU-GEMM and BFU-E
colony formation during 14—day culture in the presence of two
different cocktails of recombinant cytokine and CGS extract
Isolated hematopoietic stem cells (HSCs) from negative control
C57bl/6 mouse bone marrow in negative control C57bl/6 mice
femur were either stimulated with riL—3(100 U/m@) plus rEPO (3 U/
ml) or treated with CGS extract (100, 10 pg/md). Number and
composition of hematopoietic colonies per 1x10% Sca—1"HSCs after
14 days of culture in semi—solid medium.

aF

FAF A et RAEL eNT T8, T,
AL ANEOR GRtY FE mESold, 53, 349
ZYAZE oAstel WBT FaZW FaW 443, 190
HET gl o Wde| teht, olefdt 24 N7 @
PP G ATE 2PREAAE 2WSHE AYoHASol

Z1-go Bt A+ 13

BB el 40 287)%S AR
UE Fol T A7 5 Y N2 Ako] A H
I, AN X7} Wopyo| wal ZHzke] o Ao 7]
L= Aol o2 Qg RzRgo] uhs 4 ok A
275 EX5t YA o FFFHE AE L 9
517] 9%t A8 Y5t JEY 2FAVAE AFSH
=tk FEEY @ L IoA dojual e 8
A (hematopoiesis) %= &35 (pluripotent)o] Y=
ZEHEAE (hematopoietic stem cell) I 7]ZAZRZ oA &
AR ZoA] 7|A2A e 2FA|EY] 4], B} & o]
5o 2Ese a3 d8e T 28RAC] JFL
2= Sp2AE 2EAZ, 71EAIZ 9 AlZ9r|dR oF
ox glen, ANzZLr|FEE ZEANEIF ofd J|AA=Z
(stroma cell)7} BH]3H}P0 H|Z2)7)-L glycoproteins,
proteoglycans ¥ IYPd Fog2 FAEo] Qa1 XFEV|A|
ZE (hematopoietic progenitor cells)®] A|FEHZ}(cell
adhesion)¥t A& EAZFE 2Fsted QP2 #HA
gol glrka s, BrEe BrPHIYolN 22
o ES I uAEFA 28 Ale]EFIRI (IL-3, EPO,
TPO, SCF, GM-CSF%) #3A &ao 72 drgAol
Z23HL Aoz dyA YO FrgyngE 4
=9 &3 2EL g gAA Eolde Ues 284
Aol EFFIET O] BAQl ZgEo] oste] o]l
Kalechman% (1995)2 ZHAIEo] AS101E H=E2 A
3lod SCF, GM—CSF, IL-3, IL-69] §Zx} dwdo] =714
< ST fajo] AFolH CTXE BHEAL ST
T oA Sca-1+ REEVIMEZE RSt JE F
223 ZAujekste] EPO, I1L-3, SCF. c—kit, GM—CSF
mRNA 442} 833} 11,-3, SCF, GM—CSF AAHFS 79
A A S7HHEE olgd A= 17 REETIA|ZAA
Z284 Alo|EFIRIS ik W 2F Al BRI AZHEY
AL 2EdeE A € 5 8tk 2E8A J|EAME
(Commitment hematopoietic progenitor cell)= ZEZE7]
Mz2Ey 23EY, dAEE oy AQY AEZE &3t
7Fs3%t AI(Z(CFU-GEMM, CFU-GM %), ©9YdAE AZ=
% Espt 7% HIE(CFU-G, CFU-E, BFU-E,
CFU-MK $)2 U&= 4 At zgexzy 27 s
B3 UIMEAME Bolgt AARIARS] Az
(GATA-1, PU.DEH o]t Q1A Hd 9 759 &%
2 Eolgt At &A1 wdo| FUHEH o olite] &
= AARIA] 9 z2EEE ©E B3 fAAY
up-regulation &-& down—regulationg ZIHHAF? =g
A APIEFRIER Alsdg 93] Azt fEEE
), EHORZ JAK-STAT A2E AXA 9o, AzAs
A F JAK-STAT ZHZ2E ligandet 84S dg¢o=R &
A3lEl protein tyrosine kinase?l JAK (Janus kinase)
family kinase®} §AA} HALzA whlzRe]l STAT (signal
transducer and activator of transcription)o] 2J3] o]Fo]
Ae=d, STAT family= 6712 FAE+Ed STATI
(p91/p84), STAT2 (p113), STAT3 (p92), STAT4 (p89),
STAT5 (p91), 28]li STAT6 (p94)= grZoH”,
JAK-STATO] tjx#Z<¢l #H=ZL interferon—a (IFN—q )2}t
interferon—y (IFN—y )ol9Ja] &AJs}H JAK kinase] &
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3] STAT®] thr] EAslElo] MUY ZE translocation®] dojut
7}7] th2 DNA AHARERI M At

T dFolA HE7A el oA GATA-10
2o} (PU.1& 9AE) erythropoietin $8A=
B $AAE ATgo 2N BFU-EQ S &3 A
o= oA Yo,

£g dFellMe IEZE 2EEVIMIZAA GATA-13%
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