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FE g

AhE 2l D34 YAAAEZEEH AT B35 microarrays
o] &3 A TEud 74

A= =279 ZURAEAGA oy dAlE AXH AAAET,
erythropoietin (EP0)& AdF AAAA 714 =23 HAAdxzE 24y A
A, o] 4dT Z3E A% Al HHO‘EO EPOE #7181 Olﬁ
ZHRAEY FAS FXlste= dAl9 EP0S] A& S8 487 w3&
T3t 9AR Y. wEls B A= Xﬂtﬂﬁ el Z2EEAE
FH A2 A7 FA A EPOE H7beke A7 R E ")'?4?'5}
of H7lete= WS S@l RBC &3tel mx|+= EPOS] av& Jﬂﬂo}oﬂot‘%,
AT -ﬂ%‘—ii‘:‘ AE e (D34 YA Ax=ZHFE A 35 F=
shalAl skl

275k AR A g4 Ficoll-Hypaque % MACS systems ©]-8-3}o]
(D34 YJAMEE Fgatom, mdFe oy *3;“?_]?(}«] x5S 2 sk
Al GAR F 219z Jaskth. wYF A 15772 stem cell factor, Flt-
3 ligand, thrombopoieting #7}8F vjx|o| A (D34 UAHANEY FES %
3o | EPOE wieF 8UFE 21744 3 U/mLe %2 H7bseodvh. =sh
EPO2] wwo] wE g3E dolr 7] 3t vjd Z7]HE EPOZ 0, 3, 10
Z12far 20 U/mLe] 5= H7bste] wieke st w71zt st Al
of s Fele wASUL FAEEN/S o] Fekel (D34, (DI, (DS,
glycophorin A (GPA)S] ZAWSIE SAslAvt. g st olA =t
o] H3E dolr 7] ¢34 high density microarray WHS o] &3fo] %
Zhe] Wy HJEgE AT

AEFAL BE vl 24004 g 14l 7 =903 1
7] A&ttt BP0 w=of wE Wi avE Hlassls ‘qL EPOE 20
U/l &%= H7FeE B-9oA AlZ7F 718 Bl Srtste Ales a3d +
MMV} gy 35 wgE Al 78 AT 2 Ao dFAA MEE A
o = H| Fgkom {3 A A9 GPA«] idE ‘5%74] %@Q%D}.
Microarray Ao A4 false discovery rate (FDR)©] 0.74%%1 +dA+=
125700}, o5 wl&F 7ol Bldl] 14l 1 do] 3u)] o] F7FSH # ;
AZ7F 1770 e, Jdd5- ke Aadol w2 fdaxsY. a1y
A Fshel Hddo] L {FHAA FEES pEHer FAS A
glycophorin A, Rhesus blood group CcEe antigens, erythrocyte membrane
protein band 4.2 “18]3l erythropoietin receptor - x}¢] & o] ufjko]
APHHEA F7HS & T AU

AEAHoR 2YRALZHY A5 Aibstax & 45 EP0Y 5%
AL SA el = o Addo] AT T vl =715-H EPOE H7Le)



Aol o B AxSF7 F7Eske] EPOE 7] vl Hulbske V&
et Aoz AZEAT. aHy 35 wjge] A EE Tl A
slo] HHAE FAAE Bde Frtelg oy widAEe] FEH Y

A Ay YT AE AERTE g2 AE Ax=ze 37 ¢
o] AT, wety FEF B g EFEE Fol7] fste A%
2 Z23 Qe% uAM 87 2T ZEEAES} BgHEele] Aozt
AT Eolel A= g4 Ui A7 o 298 oz AZbE,

e el o

A H= e AE, ZEEAMYE, (D34 YAAE, erythropoietin, A E



ANE 3 D34 FAMZZHEE JIF 3559 microarray=
:1
S

A+ =79 2YRAMEZERY AdEHY, stF Fo 2 x

T7F 2 Xﬂlﬂoﬂ/ﬂ AdEg.! A3 83 Byste] g wol AMgE
A BAAAZA FAEL, € & 2ol Av AT g g9
AAge] ol&Ha vt 2yt AFdE Ao gl H i
F87F F7keta Qlan, FEE Qg HHESS odWstr] fs dEx #3
det2 A8t FAastAA A AAA SR doH l‘f*%—/’\}‘iﬂﬂ s DS
Atk.?? ey HAH3 S FEEHE Yo Bysla HE 88
3 B 7+, €Y 14, HIV 7“’3 AHZE ALE] R o2 2 3-S5 vl 9l
t}. 4% w3 West Nile virus, variant Creutzfeldt-Jakob disease %9 A}
2& WAAZ 9% £33 Agyd 7ol B H1 k.0 weba 7]
o] glom tgHor MG FFoly] §%F w=Ho] EAEo] 9o
1 F StHE ZEEAEZE st "Hi—" o] FHYoR o] &stH =
A7 A= QA

ZYRAM o gt do] FFekd HA = Al 4 dxd A
A EEe G E upE el o] &) T} 2 TA|E
Al AL (D34el digh G=&4 A7 AE F ol o]&ste] &F
FERAZ Fe)7h JhestA Sl P md xduAEgdon Y
o] 2ol AL TFoIANE HE AP o]&o] Ea Ut} FSol
Hsi A Ade vwd Falr] ga 2ERAE] Fort Fod 7 %
ARAEZ7E Bo o vAdsstal 54 sHo] $ste] wjgAIZke] A2 A
Aol 9lo] o] & o] &3k M EuljeFe] s X]ﬁﬂﬂ A}, 12028

AT F3tE A% =ERAEY A S F GARE o] X
o= Z7] ujol a3t A Axfet A 5}2 reste A% A7t
tt27] wjiEolr}.® Flt3-ligand (F1t3-L), stem cell factor (SCF) 18]x
thrombopoietin (TPO) &9 AANA}= st B8 S 7H g =7]
Aol Ay FA4S FX3L! o8 F S(Fe ZERAEY 7] Aw

==

roh FH

==

w



olUzl 54 Az EI A&H5S fAGEd =g FuLP
erythropoietin (EP0)& A&7 RAZo] thaliA mitogen ¢ &3} A
Az A Agete] AT RAZY FAY AR 13E HXg
3] Y- Aldo] ofd & FEY E3E A7 HElA = EP09
o] M T2% Aoz d#A Juh.bY Sato T ZIEAMEH Y Fol
t}&Fo] anti-EPO monoclonal antibodyS 7 7}sle] EPOE F3hA| 71 A&+
2o B3y} Adcta ®Bausn.

ZERAEE kst AAdAxe}t EPOol|l oJs] A= E3lelA FHa xE
gl Wyt st A dck. A2 sl 7tHA (D34 gl (D45

~ ol (T
2L o (B

==

<

o] #3398 7HAEeE UAS Boly glycophorin A (GPA)S 9] 3¢S 1
Fdol SUIEHA "h.® PAE HET o] HA AR RE 27 FF4
3 S7FelA FkA] Al fAEHE webd FAE 7JHE 0] 8351
o] BEXRIAE St ZURAXERY AT ALY Ax=E 315
= A4S 24T 5 .

7] 9] oﬂ?"ﬂ/ﬂb Ay S Festr] 98l dds s ES o &
stth.  tiEEe] A5 mdHE S EPOOJ] SHAR x7]9 EPOE F3l
< A9 v‘i"ﬁ}f‘é Lok 7)o 7 SAR FEste Aol o
gy A8 235 A% A% BP0 =k wfjd 271e EPO7F MA= 4
of thafix= ob4 o AFEHojoF & Hol wWrt. webA i AFoA = Al

d frol 2IRAE (D34 FEAEE st Altshe wFEzclA

Fotol AdT E3E fFr=star EI wiYF 27IFH B4 w29 EPOE

A7 sl AES Hﬂb’ﬁf{ S FAIE A3 high-density microarrays ©]-§
=74

shof wgel whe WskE SAs

i&l-

I. A R WH

M Budela A4 B duenE Agds AQaid.
BE ¥ AYE oFon ARstn 25 ¥ AYE Ausigov], de)
A C

wrzE 7] A A Aol A B A (PA-10] 25 nLo] Eehd Aeul (4]
A, Ag, S Agstel AEe AR

Adwo] = AHELS 50 mL tubeo] %! &, Ficoll-Hypaque (H]5
1.077, Pharmacia Biotech, Uppsala, Sweden)E ©|83}¢] density gradient



centrifugation (2500 rpm, 20+)= &3 G35 s, FEld
@al Gt = phosphate buffered saline (PBS)S.& A ¥ A%+ & PBE (50
mM EDTAS} 1% FBSE 33} pH 7.42] phosphate-buffered saline)ol| -
SFth. (D34 FAHAEE FaEld T2 5E high-grade magnetic field
9} mini-MACS column (Miltenyi Biotech, Auburn, CA, USA)& o]&3h
superparamagnetic microbead W o g t}S3} o] B stY. ¢l =
PBE 300 pL B 10702 ZHddo] FHA7 oS, AE 10°701% 100 pLo
Fo 84 2wt AleF At 2=2E5d)7 100 ple A4 ixr7t F2be
ACD34FA S H7bste] 303 W 2% A RESAIZ & AMH kAT
AEZE wFsts ol MACS 955 tha3 o] FHlsiqltt. a3l =
Al JAE F&2S o 455 FFslal, o] & PRBSE 13| Al A o AL
btk 500 plLe] @dF= & B AIAA, 30 um oA (Pre-
Separation Filter, Miltenyi Biotech, Auburn, CA, USA)7} H-&5 =4
FHAA & Axe} Evas AASSY. ofF dF=25H wE% (D34
=4 H82 MY 95 v Rk (D34 S w+8E et H
ol wekA = AMEE T2 AE F8E Y. 5 Alxe FE e
A5l 500 pL ¢ PBEE F7kF 5 A A =FH 55 BA7L &
AAZ dojA BEA7]= S 23] dhEsle] WUEy e BE MX 288
s|gstgity. E8]¥® AlEXE Neubauer chamber  (Neubauer Improved,
Marienfeld, Germany)& ©]&3sto] A v%& A3,

3. W

a3k (D34 FAPAEE w37 el 50 pg/ml iron-saturated human
transferrin, 90 pg/mL ferric nitrate, 100 pg/mL insulin, 30 pg/mL
soybean lecithin, 7.5 pg/mL cholesterol 183 10° M hydrocortisone
S X-Vivo 10 (BioWhittaker, Walkersville, MD, USA)ell H7}o] 7] wjjx]
5 e

M2 35 (21Y) &9t Mt A dAZ FAsSE. A 1575 =29
BAEY] TS FEdE SARA (D34 FAAEE 10/l T2 7] 5w
Ao HHF-A]7]1aL, 50 ng/mL FI1t3-L (PeptroTech Inc., Rocky Hill, NJ,
USA), 100 ng/mL TPO (PeptroTech Inc., Rocky Hill, NJ, USA) —r2]a 100
ng/mL SCF (Endogen, Woburn, MA, USA)9] sX== wjx]o] H7}3}A . 274
o= AT mAREe F24& 98] 50 ng/mL SCF, 3 U/mL EPO 2] 50
ng/mL Insulin like growth factor (IGF-1, PeptroTech Inc., Rocky Hill,
NJ, USA)o] H7te wix|ol A AEZE wjsisitt. vpA|9 350 4+ &
A2 HEE3IE FEst7] Y38 3 U/mL EPOSF 50 ng/mL IGF-1¢] #H7}%
Hj x| A vl FS Al ST,



37C9o %9 5% (0, 7] A vjES Alsisiglon, Adsk M2
SAS fElA 3~4dwit wiAE WA ST, vl AEXY T HAEe
hemocytometerE o]-&3sle] AP o, M2 EF5= AXFE 1 x 100

7Hi A5k, =g Alxze] JE WEE A5 fste &efolE &
FTES "l=o] Wright-Giemsa G 3 An|Ad o=z #A&str). =71 H=E
WA F 12709 WS Al dskelt).

4. FAIE 24

AhE @] Gto A Mini-MACS columns &3] Fald AMEE v
o CD459F (D340l Whak THE2A FAE ol&sto] e w=F=s 54
o}, vk 7Y, 14, 21 wiFAES e ZHzZF (D45, (D34, CD38, GPAZL]
EdS SH4sAY. FAE B4 EPICS XL (Beckman—Coulter Inc., Miami
FL, USA)& A}&33t).

e

o]

0,

ol
ol
~N

1
2

5. vk Alxe] FHAF Microarray +2

A Goll A el e AN D34 FAAZe 7, 149 Tl 2197 g
AEZE 1 x 10°A%E FHslo] TRIzol LS Reagent (Invitrogen Corp.,
Carlsbad, CA, USA)®} RNeasy mini kit (Qiagen, Valencia, CA, USA)S o]

§3F4 total RNAE #2], AASATE. Total RNAS] ¥ A& 33 =A,
Xj7]0ﬂE 2 BioAnalyzer 2100 (Agilent Technologies, Palo Alto, CA,
USA)E o] &3t A7gsl3ltt.

L. RNA S
(1) A HA cDNA strand 4

4 nge & RNAE AR&ste] A WA 3o AFE3tIth. RNA template$} 2
nge oligo—dT./T7 primer (5'-GGCCAGTGAA
TTGTAATACGACTCACTATAGGGAGGCGG-3")E 9 p L2 RNase-free Wateroﬂ weltt,
RNA/primer €TES 65CoA 10837t denaturation A1 & L SoA 58
7+ BZEAFHTE, RNA §Nof 5X first strand buffer (250 mM Tris-HCl, pH
8.3, 375 mM KCl, 15 mM MgCl2, Invitrogen, Carlsbad, CA, USA) 4 ulL,



0.1M DIT (Invitrogen, Carlsbad, CA, USA) 2 wuL, SuperScript II RT
(Invitrogen, Carlsbad, CA, USA) 2 pL, 10 mM dNTP mix 2 pL, 18]
RNAsin 1 pLZ 7}ebar, E38S 42Tl A 147 H<F w3 A Z o).

(2) 5 WHA cDNA strand A

A WA wr&o] Ed E3Eo| RNase-free water 91 plL, 5X second
strand buffer 30 pL, 10 mM dNTP mix 3 upnL, DNA ligase 10U, DNA
polymerase I 4U, RNase H 2U& 7}s}lar 16TCol A 2A17F F<F WA FH T},
°]% T4 DNA polymeraseE 7}8Fal 16CollA 5&7F Wkg-A]7]1aL, 1M NaOH 10
puLet 0.5M EDTA 10 pLE 7}ste] Wb FHAIFTE 65ColA 1083 &
% Tris-HC1 (pH 7.5) 25 pL& 7}ste] &3FAIFTh. Phenol : chloroform :
isoamyl alcohol (25:24:1)& o]&3lo] o= cDNAZS F=3sla 1 ulLY
Linear acrylamide (0.1 pg/ul)e] &4 3ho ol&b& 2 HAAIZIL, AX
H HAELS 9 ule RNase-free waterol] H--FA]Ztt.

(3) Ao A

T7 MEGAscript kit (Ambion, Austin, TX, USA)S A}F&3}e] double
stranded cDNAZH-E mRNAES AAtE. 75mM NTP Z+ 2 upl, enzyme mix,
10X reaction bufferZ 8 pL2] cDNAol 7}&kar 37TCell A 5A1F Fot w84
ZAtF. SZ% pRNAE RNeasy mini kitS AF&3te] A3 th. RNAS %o
B3 AR 0D260S o] SAHsIR o, AL agarose gel A7]9%5S 9]
f3lo] AAY. WY 2194 A Eo|ME FEI RNAS TZ3HA] ol
microarrays X33} H3}T).

t}. RNA labeling® n#wh<

SZE mRNA 4 pgo GFAL BES Cyanine 3-dUTP =+ Cyanine 5-dUTP
= 7}38te] labelingS Al @3F3tl. RNAY] 6 pg® random primer (oligo—dT
primer)E 7}8Fil, 65TCelA 1043+ WESAIZTE. RNA 9o 5X first
strand buffer 8 upL, 100mM DIT 4 pL, SuperScript II RT 2 pL, 20X
low=dT/dNTP mix 2 pL, RNAsin 1 pLE 7}sbar 42TCo A 2413 &b wk$-
AATH. e RNAS 71EEE8k7] 918ke] 0.1M NaOH 15 pLE 7}t 65T
ol A 3087 WAl F 5 plLeo HCIS 71kl F3MAIAT. Cyanine3
Cyanineb® ¥ A|¥ FAAF+= QIAquick PCR Purificatio kit (Qiagen,
Valencia, CA, USA)E AR&3Ste] AAsIAow, 20 ngé Absr COT-1 DNA,
20 pge &% tRNA 2 20 pgd poly(A) RNASH E338itt. HE2ow %



A2} Microcon YM-30 column (Millipore, Bedford, MA, USA)E %33l &
AL wEQom  100Co|A 2837t denaturationA|FHTE. 17,0007H2] <17k
[e)

F4AE ¥ oDNA chip (GenomicTree, W&, 3%k=r)el 3.5X SSC, 0.1%
SDS, 10 mg/mL BSAZS 7}sle] 42Col A 1A17F &<t prehybridizatione A%
AL H A E 2ERA XY SEE RNAZRFEH THEoR j*‘z} 4
ngs 25% formaldehyde, 5X SSC, 0.1% SDS¢} $HA| 62TCoA FEE X 5f
A RN Eoh WS AT, A TARQlE Hl g A (D34 A /HHOH
T AEZ, Wl A (D34 YA /‘ﬂJA/HH F27 ME ZFo= 747 Aldsteltt.
wFHkSo]l i e array: 2X SSC2F 0.1% SDS, 1x SSCeF 0.1% SDS,
0.2X SSC % 0.05X SSC= =AMtz ZF 287 A& sk ar, 500go A dA &
25Tk

o

gk oA A7 B AR 24

Array= GenePix 4000B (Axon Instruments, Union City, CA, USA)Z= 270
3 21| GenePix Pro 4.02.% background signalS A A3 & &3 25
= ALy, A3 #2492 within-print tip Lowess functiong ©]-83}¢]
normalizationS A3t T ASEHEALS ¥, SAM (Significant
Analysis of Microarray) 7]Wo.& 93t FdA= 2ok}, w3k 4
Al 3 Fok xR AYE A oy A A #Ho] =
Z}Oﬂ el = 3 Ao HA3ks T3l /Ed ez nluskglct,

fr

_—

=LA 2

1. A 2ERAE B 2 uj%
7F. (D34 YA AES &

_/,:
AR ERE A AES Ht 71 ol (353 A 25 mL E3H) o]t Al
o] TG E HFS o] &3le] EEEAa 23] MACSEE F A
D34+ A= 7 S o). SAHE BAVE =AHE A g
ol EalE AE A CD45+/CD34+81 A|3E-o] 92% o] Ao]ar, F Ao
(D38 90%°] =41 Fd3taL AATHZH 1).
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96.6%

128
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SS

[ 3 i s - .

g ]
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. . . e —rrTrEr—TrTrE——r e Tt
18688

] i1 1
s 128 e cD34

a9 1. Mini-MACSE ol&3te] #2l3h Athd el (D34 FEA =
o] HAZHE . Low side scatter®} low forward scatterE Hol:=
homogenousdt M- o] Az, F2]d AM3EE (D34, (D45¢}
(D385 HF 90%°]’d =4 wdsta Q)

. A8 23F el lolA e EPoe| a

FPOS 8ANE 3 U/nlL T=2 H7lsle] Al dA = wjekst 7299} EPO7) i
& x714 1 A = 04?%% gal7] fste] v AlAHE EPOS] sEE &
g 3fo] wjet A9 BFolA 2574 AEZFVF Frtelthrt 1o ol% A
AT 2™ 2). EPO E 7F ol A5E AxEFTF Zﬂﬂ% o]
o™, EPOE 20 U/mL FER Y AFREY HsE oA 7P wol
AT} FAse A 92D & AATHe3, 149, A ). HET o
2 FPOE H7behAl i wieket A9ols BT SAS A 4 glo] AF

= skl



350+

3004
S 250-
2 200+ —— 20 U/mL
© —— 10 U/mL
S 150
2 1004 —= 3 U/mL
8 50+ —e— 3 steps

0 L} L} L}
50 5 10 15 20 25
Day of culture
ag 2. W 2o wE AdE (D34 FAAMEL] FAAL W

W, RE v A 140 M EFT} 7W Bol T2st3ltk. EPO
2 20 U/mLE ¥iF H&HE H7psk 249 G 23302 Z48)
A3 10 U/mLell A= s+ 1994, 3 U/mLoﬂ/ﬂt 1279 23k
Tk EPOE WiYF 8AF-H F= Al @A wigFelA St 630 A
sto] 7H v wd g A s E?it}.

e AlEs 24 A7ER Aste] 2 FEE dESATH (Y 3). Add
AN vtE Felg (D34 FHAEES A717F 2 3] Fejoly Alxd W
of

1
of Fyo] AFHA Fokrh. L vk 7TAAFH P“‘ 1H°ﬂ SAA
25 7

AE 7= A EAEY fﬂEHZ* 545 Hol&= MEHteE AEl

ool EqFE AL AEZA ol FE (vacuwole) 9t ¥Ho] we g7
do] A¥7F i FEEAG.

10



(Wright-Giemsa stain, x 1000)
a9 3. v 7ol wE wiE Aol FE A wsk A wYEt)
t}. 7

e (D34 S A o] %‘_, a9 (= 14¢Y 183 D 21¢
Wl AL Ablolth. EjeFol QWA moko] B HsAw 3}
U5 BEI Fhe e ol 8l

Do
2
12
=1

A3 o)

(E
b

Ad25E e C 3
CD45 —12]ar (D38 o] FAE2 90%old A S=AH.
w WA (D349} (D453 FE 3 o] I
W 2R 1565 94 ¥ A= 355
of nla] HwA E=A FTHHE FAo|AA T viF 219 20.2~33.9% A
T2 T3 gasd. 7120wk 2190 Al
790l D347k EPOE A&HH Yol wgry =/ @ o] EPOE W Fx
7loll H7rst A 2EEAE7F ¢ W] (D34e] Hdo] HAasieE S &
T AT, ey e 274 Algko]l A skl whel (D349 CD457F
OM]ﬂAqﬁﬂmAﬂg?AI%thﬂﬁvp1ywwmﬂnkiﬁﬁ%
3ol st L, wiE7IE Ft x| WstE HolA FATHGEE D).

11



E 1 i ANE e 0034 FAAES] Bl EAel W

EPO Culture day  CD34 (D38 (D45  GPAx
day7 3.6 63.8  99.0 1.0

3 steps'
() day14 0.3 4.9 NT* 0.5
day21 1.0 0.6 33.9 1.3
day7 6.0 433 81.8 1.9
B(Ii/én)L day14 0.8 2.8 32.3 2.0
day21 0.4 0.5 925.4 1.8
day7 5.9 347 77.2 1.9

1
EPO conc. (()HEQ;” dayl4 0.2 2.2 922.7 2.1
day21 0.3 0.3 921.2 2.3
day7 5.9 340 819 1.7

20 U/nl

(nﬂgl day14 0.1 1.8 92.0 1.5
day21 0.2 0.2 20.2 2.2

* glycophorin A
TEPOZ WS 29A| 5B #7beh 7119 wjkx719) .
¥ Not tested

A
ax

M)

i

3. MlFAES] FdA L2k

A2 HE Fele 24 (D34 FHMNEE 2o = st v 7¢, 14
o g 219 AXEeA FHA 2o ®stE SASGT. ey wd
2144 My A= FES RNAE A %3519 microarraye X egskA] X3}
Ak, 17,00070¢] @A =0l A normalization® filteringS A 3&}o]
10,9867 FAAE HAEATE, 10,986709] FAA=o A vk 7] B] 5|
HjeF 4ol Fost fHx HHY Ae]E Hol: FHAAE SAM
(Significant Analysis of Microarray)< o]-&3ste] #HAM&H. 71 Ax
False discovery rate (FDR)7} 0.74%%1 23t 125709 FHAE A5
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Abstract

Ex vivo generation of RBCs from CD34+ cells in human umbilical
cord blood and expression profile analysis using microarray.

Chang Ki Kim

Department of Medicine
The Graduate school, Yonser University

(Directed by Professor Hyun Ok Kim)

RBCs are produced by erythropoiesis in the bone marrow with a help of
erythropoietin (EPO), which is a key factor for RBCs production. For
Ex vivo generation of RBCs, a lot of studies used sequential culture
protocols, which were consisted of the expansion period without EPO
and the differentiation period with EPO. In this study, we have tried
to generate RBCs from CD34+ cells in cord blood using 3 steps culture
protocol and also evaluated the <changes in immunophenotypic
characteristics and genetic profiles according to EPO concentration
and culture duration.

Using mini—-MACS columns, CD34+ cells were isolated from cord blood.
The culture procedure comprised three steps. For each step, cells were
cultured sequentially for 7 days in a serum free liquid medium with
specific combinations of growth factors for 21 days. [1°%" step: Flt3-
ligand (F1t3-L), thormbopoietin (TPO) and stem cell factor (SCF); 2™
step: IGF-1, SCF, EPO; 3™ step: IGF-1, EPO] To evaluate the EPO
effect on proliferation and differentiation, cells were cultured with
three different EPO concentrations (0, 3, 10 & 20 U/mL). Cell count
and morphology were monitored during this period. For phenotyping,
antibodies to CD34, (D38, (D45 and glycophorin A (GPA) were used and
phenotype analyses were performed on an EPICS XL. The genetic profile
of cultured cells was analyzed by 17,000-gene microarray analysis.

As erythropoietin concentration increased, cell expansion was also
increased, showing a maximum expansion at 20 U/ml (233-fold
amplification). The cell population showed a gradual decrease in
expression of (D34 and (D45 whereas the expression of GPA was not
prominent in any conditions (less than 3%). Through the SAM
(significant analysis of microarray), 125 genes that showed
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significant results were selected. When we analyzed genes associated
with erythropoiesis, we observed increased expression in glycophorin A,
rhesus blood group, CcEe antigens, erythrocyte membrane protein band
4.2 and erythropoietin receptor gene as cultures progressed.

Qur study shows that erythropoietin enhance a proliferation of
hematopoietic progenitor cells as well as a differentiation to
erythroid lineage. Our culture system did not achieve pure production
of RBCs, but induced genetic changes that indicated erythroid
differentiation.

Key words: cord blood, CD34+ cells, erythropoietin, RBCs
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