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=Abstract=
Analysis of X Irradiation Related Genes in HL.60 Cells Using cDNA Microarray

Keon Uk Park, Mi-Sun Hwang, Seong-1I Suh, Min-Ho Suh, Taeg Kyu Kwon',
Jong-Wook Park’, Jae-We Cho?, Eun-Ju Choi® and Won-Ki Baek

Department of Microbiology, Keimyung University School of Medicine, Department of Immunology,
Keimyung University School of Medicine', Department of Microbiology, Seonam University College of
Mediciné’, Department of Obstetrics and Gynecology, Taegu Catholic University School of Medicine’

Recently developed cDNA microarray or DNA chip technology allows expression monitoring of
expression of hundreds and thousands of genes simultaneously and provides a format for identifying
genes as well as changes in their activity. In order to search for changes in gene expression after X
irradiation in HL60 cells, cDNA microarray technique was done. In this study, expression of 588
human genes (including oncogenes, tumor suppressor genes, cell cycle regulator genes, intracellular
signal transduction modulator genes, apoptosis related genes, transcription factor genes, growth factors
and receptor genes, cytokine genes, etc) were analyzed. For cDNA microarray analysis mRNAs were
extracted from control and 8 Gy-irradiated HL60 cells. As a result the changes in expression of several
genes were observed. This alteration of gene expression was confirmed by reverse transcription-
polymerase chain reaction. The expression of heat shock 60 KD protein, c-jun, erythroid differentiation
factor, CPP32, myeloid cell nuclear differentiation antigen, MAP kinase-activated protein kinase,
interleukin-8, monocyte chemotactic peptide 1 and RANTES genes was increased, but the expression
of pSS5CDC gene was decreased after X irradiation.

Key Words: Irradiation, HL60, cDNA microarray, Apoptosis

W YA S RARERE 711 Fol 2

N E B4 AR TS 48 ey
WA AEY ERE Y F UdE BYEA 2

o ABolE FEAW, AW, WA B HER A2 5o gaaye) Ausn e
Sol AHgEIT Qon o]F WAk NEWE HT by 1 Ao olulg ARtk Wbl Aw
EAAE S BYE PAR ZAb) g AES 8o} A HEaye] A5Hel Al WA

H4 2000L1 10& 104, AAZA: 20006 129 14Y
ii°‘211} 471,700-712 A 5T BA4E 1949A], AYRSn ogo)s o2ty
a3} 053-250-7443, Fax: 053-255-1398, E-mail: wonki@dsmc.or.kr

-299-



=152

% B HL60S) WA AL B fUR

ZAl wE fAate] AEW st thit Wi A
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human genome project 59 #H O &8 e FAAt
S0 W £53 w1 gloy a5 e
A oule] A& &7t = o] Apdojt}, o]
e dddA HZ e EAAEs A7y F
o] T8 FHE AFNA 2 FAANEY 435
2y zolg wHE AIZF o] Al A7 £ Q)
i+ cDNA microarray (DNA chip) 7142} 7jdto]t},
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RS 3 AHlA FAl Be FHRE A
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of FH - £ TFH Fraztey] LAE Tl B4
& 4 ArieE Aolth ¢DNA microamay 7]=2 3}
st 2 AFE e FEH 0% wAsa A
k€l Fele] DNA chipo] /i ol QITpaism),

WAL zAlell o3k M E fAA W ZAg
& 2 AP FX apoptosis 5ol BldhE FH3t
of A} wEwsl £ of RS 02 4F
oM WAL A 5o EABEEH 71 2 W
AR el gk B olsj9} x| 4e) 3 Q o)
I Yozt o] & o] && MZ e HAb Xg Wie
Bozre Z+E FEH F42 AgYol ALHE
Higo] & £ glg Aol

AAFES AR ZAb i3 MEY fAxap
d FEoAAM e B3E AN 98l 5809 &

2o oFfAzA, gdaAazt TR BE S-S,

apopotosis & FHZL, AEW ANz HGA B
22 2} HARRIAL, cell adhesion molecule, cytokine,
HAAA So) 424 SREHE A 5 Ui
cDNA microarray 7]%& ©o]-&3to] ALY FA}o
A FEHAY AAHE FHA d@dsE =
AtFeiTt.

ME Y
1. MEBY & BARM ZA

ATCC (American Type Culture Collection)oll4] HL
60 ME2FE ol Agol ARt Al Eul
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G2 10% fetal bovine serum®] ¥ RPMI1640 Hj
A& AHE3HA 5% CO,, 37°CellA g3 4
ik Adge] P Fo HEE 5-10%10°
cellsml®] F=& F2|5HA vjokaiict wARA
ZAMA o 3.5%10° celVml =2 217 100 mm Al
FujergAlel MES BF3ln AE71E7) (ML-15-
MDX, 6MV X-41, Mitsubishi Co., Japan)& ©]-&3}]
HjEg7]e] AL 1.5 em, Tl 6 em A9
acrylS 7ol X-419] build-up@ A B4 s}
I AE] 200 cGy/ming] A4 (Dose rate) 0.2 M
AP S ARSI

2. DNA fragmentation assay

WARAE AR 0.5X10° AIEE eppendorf-tubeE
#30 F 2,000 pmol A 283 DAsA AEE A
< 20 ul9] lysis buffer (20 mM EDTA, 100 mM Tris,
pH 8.0, 0.8% (W/V) sodium lauryl sarcosine)$} 2 pl€]
RNase A (5 mg/ml)E 412 37Coll4] 1417} incuba-
tion3F ¥ 20 €] proteinase K& 21 50°CollA] 14]
Zk 304 incubationA} T 7]l gel loading buffer
SWE ¥ 42 ¥ 1.2% agarose gel = dry gel elec-
trophoresis& A A5} c},

3. Propidium iodide S 0|8t FAMZ 24

HL60 A3-E PBS (Phosphate buffered saline) & Al
H3ka 2x10° AE F 1 ml) ethanolS H7}éh1
4Tl 15417 o] AEE 1433t 1,000 pme
E A8 T AESAS AAHSE 1 mle PI solution
(propidium iodide 50 pg/ml, RNase A 0.1 mg/ml, NP40
0.1%, Trisodium citrate 0.1%)2.2 AFFA|Z h&
47Tof 1A]3F & & FACScaliver (Becton Dickinson
Co., USA)Z w4313ttt

4. cDNA microarray &4

¢DNA microarmay -2 Atlas Human ¢cDNA Ex-
pression Array [ (Clontech Laboratories Inc., USA)S A}
B3t AlzAlel A AFshRs APl whet ddst
it

1) mRNA 22|

AL S ZAVE MEE PBSE A& 5x10°
A|E 2 RNAzol B (Biotecx Laboratories Inc., USA) 1

€ ARS8 total RNAE E2]3}1 500 pg total
RNA®] DNase 1 (Boehringer Manheim Co., Germany)
50 unitZ A ejste] o] 9= DNAS AAsn
Oligotex mRNA kit (QUIAGEN Co., Germany)E AR
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Table 1. Primer sequences used for RT-PCR

Name PCR primer sequence Product size (bp)
GAPDH Sense 5'CGTCT TCACC ACCAT GGAGA 3' 300
Antisense 5'CGGCC ATCAC GCCAC AGTTT 3
Interleukin-8 Sense 5' CGGAA GGAAC CATCT CACTG 3 822
Antisense 5'CTTGT GGATC CTGGC TAGCA 3'
Heat shock protein 60 Sense 5' AGAGC TGCTG TTGAA GAAGG 3' 334
Antisense 5'TTAAC AGAGA GGCCA CACCA 3'
c-Jun Sense 5'CCGAA CTGCA CAGCC AGAAC 3! 419
Antisense 5'CTTCC TCTCC GCCTT GATCC 3'
Eryth;oid differentiation Sense 5'GTGAG CAGTG CCACC AGAGT ¥ 377
antigen Antisense 5' GTGGA AGGAC AGTGA GGACC 3'
CPP32 Sense 5'CTGCG TGGTG GTCAT TCTCT 3' 408
Antisense $'TCAAC GTACC AGGAG CCACT 3'
Myc;loid cqll puclear. Sense 5'CAGTG GCCAG TAAGA CTCAA 3' 449
differentiation antigen - icense 5' GTGAC TTCCA CACAC CAGTT 3
MAP kinase-activated Sense 5' AGTCA TGTGA CATGT GGTCC 3' 418
protein kinase Antisense 5' CGGTT GTTAG AGGTC TTCAG 3'
Cell division control Sense 5' GGCCA GTGGT GGTAA TGATA 3' 385
protein 20 Antisense 5' GCTCA TGGTC AGACT CAGGA 3'
MCP1 Sense 5' AACTG AAGCT CGCAC TCTCG 3' 207
Antisense 5'GGACA CTTGC TGCTG GTGAT 3'
RANTES Sense 5' ACGCC TCGCT GTCAT CCTCA 3' 208
Antisense 5'GTTGG CACAC ACTTG GCGGT 3
SDF1-B Sense 5' CAGAG CCAAC GTCAA GCATC 3' 393
Antisense 5' TAAGC TGCTA CGTGT CGCCA 3'

3t9] mRNAES &4 283k

2) cDNA probe ZH|

4) Hybridization

23 1 ug9 mRNA® o-?P-dATP, oligo dT (16
mer) primer, MMLYV reverse transcriptase (50 unit/ul)E
mix33 70°C 2%, 50C 224 WH3-A1F first strand
cDNAE @431tk

3) Column Chromatography& O|&3%t cDNA
probe 22|

CHROMA SPIN-200 DEPC-H,0 column (Clontech
Laboratories inc., USA)& AH&3te] pz Zx 9
cDNAE WHSE x| k& oJ#9 o-PP-dATPS} 0.1
Kb ©]3}9] small cDNA fragmentol| 4] #-8]3}9ic}.
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4% ¢DNA probe® c¢DNA microarray membrane
o hybridizationg& A] 25} t}. Hybridization2 hy-
bridization chamber& AHg-3}] 68°CollA] A5}t
Salmon sperm DNAE ¥ %3} hybridization solution
(ExpressHyb hybridization solution, Clontech Laborato-
ries Inc.,, USA)2. 2 68°Coll A 3057} prehybridization
%, denaturation*] ] cDNA probe (2F 200 pl, 2~5%10°
cpm)E X33} hybridization §H OS2 68 ol A
hybridizationS 15417t A1 83131tk Sodium dodecyl
sulfate®} SSC (Sodium Sodium Citrate)2] wash solu-
tion® 2 A4 3}3L autoradiograms | &SI Th
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5. Reverse Transcription—Polymerase Chain
Reaction (RT—PCR)

ke A XA RNAY #2]= RNAzol B (Bio-
tecx Laboratories Inc., USA)S A}&313ict Helel
RNA 4 pugs oligo dT (16 men)E AHE310] MuLV
reverse transcriptase (Perkin-Elmer Co., USA)Z & A}
(reverse transcription)S A] 35131t} PCRS 10X reac-
tion buffer (15 mM MgCl,, 100 mM Tris-HCI] pH 8.3,
500 mM KC1) 5 19} 10 mM dATP, dTTP, dCTP, dGTP
Zb 1w, 2213 30 uM sense X antisense primer
(Table DE 72t 1 WE ¥ ] 1 W ¥-&
A7) ¢DNA reaction mixture$} 2.5 unit®] Taq poly-
merase (Perkin Elmer Co., USA)E ¥& ¥ SH/HTE
50 pl= S-S W3 30 pll mineral ol S 5
3. DNA thermal cycler (Perkin Elmer Co., USA)E A}
83te] PCRE A3t GAPDH a4
M= 22 cycle, 2L 9]9] THE FAAES
A& M= 25~28 cycles AlA3F T FF ¥ PCR
AHE-L agarose geloll H7]9E 3 F band2] density
£ Z743l] GAPDH +F 41}01] &t RT-PCR A&
Z} band®] densityS B AT ¥ AnE EAE9)

2

WAk ZALe w2 HL60 M F2) apoptosisE &
213}7] $18te] DNA fragmentation assayS ] 3§3hod

8 Gy WA ZALE apoptosis?t =82 st

Table 2. Induced and repressed

A

WA A B 2

2}

ST} (Fig. 1). 8 Gy WAMA & 81
iodide B4 T AT BA7]

fraction®) Z7}8}4 apoptosis”} F5=E S
g = 9e™, G2/M fraction M ESF7t
7Ve B AR ALl o]k Gam7|
= gRlEAT (Fig. 2).
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Figure 1. Photograph of electrophoresed gel showing
apoptosis-like DNA ladders in HL60 cells after X irra-
diation (8 Gy). C: control HL60 cells, M: 100 bp DNA

ladder size marker.

genes in HL60 cells after X irradiation

Atlas code” Genbank accession Gene
Induced
All J04111 Transcription factor AP-1 (c-Jun proto-oncogene)
F5f YO00787 Interleukin-8
Cal U56390 CPP32 (Caspase 3)
A2} MS81750 Myeloid cell nuclear differentiation antigen (MCN -DA)
B6m U09578 MAP kinase-activated protein kinase (3PK)
F7b J03634 Erythroid differentiation antigen (Inhibin-beta)
B7j M34664 Heat shock protein 60 KD (Chaperonin)
Repressed
ASn U05340 Cell division control protein 20 (pS5CDC)

*Code of Atlas Human ¢cDNA Expression Array I (Clontech Laboratories Inc., USA)
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Figure 2. Flow cytometry analysis of HL60 cells after X irradiation (8 Gy). HL60 cells after irradiation (30 min, 1 hour,
3 hours, 6 hours and 24 hours) were stained with propidium iodide and analyzed as described in Materials and Methods.

%S HL60 M E2] ¢cDNA microarray autoradiogram
(Fig. 3)& M= ¥]u3}le] o-tubulin, B-actin 5]
Az} &S internal control® B ASHHA W 2} o)
7b e FHAE 24 Ao dARJIAIQD AP-1
(c-jun proto-oncogene), interleukin-8 (IL-8), CPP32
(caspase 3), myeloid cell nuclear differentiation antigen
(MCN-DA), MAP kinase-activated protein kinase (3PK),
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erythroid differentiation antigen (EDF, Inhibin-), Heat
shock protein 60 KD (HSP60) 59 1=} dde] &
7¥=lo] A0, cell division control protein 20 (p55CDC)
frazxte] Bdo] 7hAE o= Vel (Table 2).

cDNA expression amay A3 o2 &g} e
AOR UYEd ol FHxE tdoz i &
AV (0.5,1,3,5,24 Gy FAF 6417 3y3) whAbA
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Figure 3. cDNA microarray analysis of changes in gene expression of HL60 cells after X irradiation (8 Gy).

Dose-Dependent (6hr)

Time-Dependent (8Gy)

C 2 4 8 16 2006

Figure 4. RT-PCR analysis of relative changes in IL-8, HSP, c-Jun, EDF, CPP32, MCN-DA, 3PK and p5S5CDC mRNA

expression levels after X irradiation. Total RNAs from control and irradiated HL60 cells were subjected to reverse
transcription. C: control cells.

ZAF B AIZFE (8 Gy A F 308, 1A, 3A} 7r ZAVENIT (F 1g 4). o]u) GAPDH £A#}o] Wdak
SARE, 24478 F A @SS RT-PCRY S dAHFOR RAT F o) V|FLR O 31
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Figure 5. RT-PCR analysis of relative changes in chemokine genes expression of HL60 cells after X irradiation or
serum starvation. Total RNAs from irradiated or serum starved HL60 cells were subjected to reverse transcription. C:

control cells.

ZAFSHSTH IL-8, HSP6O, c-jun
A7k ‘3! ZA}eko] Z7to) u)#|sHe]
=8 Gy A & 3Al s

of 1g: 8~16 Gy A}akow 7} Z7bEo] ¢

olch CPP32 A 8 Gy ZAMlA] 2ol 7}%
Wkom Alzke] Azl vl|ste] Belo] F71sls)

i, MCN-DA$} 3PK friabe AR A7he] 4
el Aef vlHEtAl F7FstTh pssCDC FH A=
ZAMEE Al bl wlelste] wEo] dal gadte
=4

IL-8 3t 7F @2l #kste] ThE che-
mokine 8] AU L & Zolzt 73] mo-
nocyte chemotactic peptide 1 (MCP1), RANTES, stromal
cell derived factor 1-B (SDF1-B)e] & FAFsHe]

Rkt (Fig. 5). MCP13} RANTES7} HFApA A}
T Agre] Aol wet FrheEkelon, SDFI-BE
o] BEEA FUTh

Chemokine} & =71 WA AL % apo-
ptosis®] 1H-3 A=A ot HL60 H|XE apop-
tosisol] WFERHE ARFARI RISIQIZ & ol 7] §
3}o] apoptosisE - Z3H= tHE 27191 serum starva-
tion JFEfellA] chemokine2] 238 FAlslsict Star-
vation Al7to] F7hEe] whe} IL-83F MCP-19] 4@
< F715F oLf RANTESS] 8H & ahabA A4
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ok el Z7kshA] @odtt SDFI-pe) Hde 7%

=X UT} (Fig. 5).
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AR FAL) ogh ME At odd 2k
2 WrALA B apoptosis Boll FHolshE A RFY)
A dEdst AL oF WEg vRd 4E 3
ShollA] WA AR BAMBESHY Amv)d f o
AR el gk B ofslist A A9 %A S ol
T Utk A= ol E ffste] Ht ME KA
%fﬁ_%ﬂ- g A HA A FAel Fl - 3 F5
ke FdE 21 F A /PEE cDNA mi-
croarray 7| && AHE3Ee] 5809 el dfradal,
6Lol-0

Ay, MAET7) #- {-H =R}, apopotosis B
TR, AR AsAeA B8 fRxiel dARIAL
cell adhesion molecule, cytokine, A4 &<14} 59 /-4
2 d@HEE 2ARIA

WAt ZAlel] 2%k HL60 A 3E322] apoptosis

o3
i=)

£ DNA fragmentation assay2} propidium iodide
MG o] &3 FAE EAY o xALe A 8 Gy
o] wkAA AR 2] 3 apoptosis7F F-EE AL o) uf
MEF7)9] wdto] Swgle gloigl 4= glgju) b
ARA, #ka Al 52 DNA damaging agentoll 2|3

[ Rt = |



S 5 HL60S] WARY ZAL B fdA

AEF7)e] Hale G17] AA], 87 A, G27] AA
5ol e Aoz dEA gk old G17] AA =
2 ps3 FAAe A3 wWE p21, GADD45
o] Z43lo) W Aoz g glom G27)
A1 cyclin B FAAke] @& A B cde2 kinase
o] ZAR|Eo] 23 Ao BuEol Qo g7
Z]A-E replicon initiation®] AL} DNA chain elon-
gation®] ol ojsl vehdtln Ko} gloud
folats ol tisir e ol HEs] g 9
=3

cDNA microarray 7|&-& 2| /dd A28
AR 7o 2 FAl 8L fHzly &
AEE Z2AE 7 e 7IHoE g4yA Aok
A4 cDNA microarray 7] 2.2 L@ st} 1}
Ehd A2 4S8 thA] RT-PCRE 34} &
HW3lE 218 A T Ade] ARyt dud 2
Al Y}2}A] cDNA microarray 2] 87448 thAl &<l
g 7 Uk FHIoe A7) ZHE g o]
o8l 2] A}5she Al2Ele] sfe] A= E A gl
FF- o} K& 7o) 2 AR AErP

¢DNA microarray9} RT-PCRE. H& ¥ 3}7} Vel
FAZ F HAARIAR de] &8l AP-1 F cjun
< AL AR o3 BEY T fRRHAE
tl, cjund Z7|HHE FHARAM AR RAF F
Z719) #do) F718H cytokine, A7FNAL 52 ¥
HE Fmstcta delx gt

3PK a2 INK/SAPK (c-Jun N terminal kinase/
stress-activated protein kinase)2} p38ell &jsf <4ts}
£ downstream molecule® & ol Feajgl chilz
ojth, WRARA ZA}, 21e)M ZAL heat shock 5 Al
X stress 43}l A %=l apoptosist INK/SAPK
¢} p38 AT AGAY BA3tet T qUgo] ¢BlA
Atk Stress A&7} F{AH MEKK! (MEK kinase 1)
o] 2437} o] FoJX|% &4435}¥ MEKKIS MKK3
2 6 (MAPK kinase 3 2 6)& Ql4lslslo] thA] p38
< &4 3lslAY, SEKI (SAPK/ERK kinase 1) &
MKK4 (MAPK kinase 4)& &443}5t] SAPK/INKE
#4330 24 apoptosisE L3 SAPK/INK =
c-Jun®| Ser-63% Ser-73& <IAHEFsl AP-19] 24
S U= fARNY] 2EHe FEFo2 UMY
dA AP, o] AFol| A WA A} F 3PKE]
weo] F7tE AL p3s, SAPK/INKS 53 ¢zl
o] A3} But ofye}, fAA HAFIHE SEA
& YA f-E apoptosisol] T EE AlAMgCL

Wdo] Z7HE CPP32 §-AHE apoptosisell o

oxl ofn N

2
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SHE caspase cascadeE T-Ad st A ZA Poly
ADP-ribose polymerase (PARP) 5& H|3&3 Z+3E ¢
M S Akt effector molecule 24 apoptosis
Aol gositia A A glo)* WAL ZAle) 9
8} =8 HL60 ME9] apoptosis T4 Foll 7t
g Aoz Aztert

HSP60 chaperon @A F shutz w4 9l
t}. Chaperone A7k Q&3] 21 7jdo] o} ¥
2 IRl ZAIRE heat shock Fo2 el e
& e o, = A FReME gl 7
29 952 =F5A] ¢+ hydrophobic region®]
ol =&5 ] irreversible multimeric aggregation®]
dojd = A @ ¥ ©ENEAES ARE ol
o] AATZE refolding HEE FE 7152 7P,
Hte] A7 Bao] wEW HSP60 TiAo| upst-
ream activator caspase=°l &% CPP329] 493} &
Eo® 523 d4Fg sttta FHFH. o= 1)
Fol Bol WA ZAtell 2| ¢k HSP60 THE #d
el B Fe WAL ZAll] o3 gla &t
S BRI AfA UEE = Jdon, BE
apoptosis -0l w2 CPP329} A13Etel W F o]
et £ £= Atk

MCN-DA ©i22 M &l Ea131HA Nucleo-
in? SFAE At YY1 HARIALS] Zrg shoj
713} 1, human myelomonocytic lineage cell®] -3}
o #ofghE Gl EZA interferon-aoll &3l EHol
Z7hstckn daid Jui?. EDFE human monocy-
tic leukemnia cell lineQ! THP-19l| phorbol esterE *j 2]
BE W g AN XS dHE DA
K562, MEL 5] Al3£52] M7 E3lol Hoai
T3 HL60 A E 2] monocyte differentiationoll =
gt G AL, o] 5 MCN-DAM EDF9 7]
TE 1A o AP 2AL] s vebd MCN-
A L EDF 3Ate] E8F7he AN ZAfol
g M EE/Fo|t apoptosisel] Y3 FEHATH]
e AR AR o8 o7 A EFI|S] E
ol 7118 AR HAZTIIR AzbEvh

Chemokine< chemotaxisE FZ3l Ao EFI]
o824 ofuieAl ME 3ol w2} -CXC- B -CC-
chemokine 2 2 ¥-FHT}). o} Agol & L8, MCPI,
RANTES, SDF1-82] & dis) 3418l o
% IL-8, MCP1, RANTES®] #3z} 2ol watd
ZAt) o3 FEEATE AR 2t o] wAY
3= 2329 JFHh3ol o]% chemokined HHF
7bll & T g7 H S 59 A& 20t

O

kg
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HHETL 7538 5 g Aot WA A}
7t obd thE apoptosis 7% %72 serum starva-
tion2. & chemokine®] L WHIE ZANE A} L3,
MCP19] F42} & o] Z718to] serum starvation
M % chemokine?] LS 5 5 S-S B
t}. Z1ev} RNATESS] 23 F=7} 9] apoptosis
E FET 7 e e et 2 fEHE
chemokine®] F77t & 4= Q18-S AlAlEIITh

p55CDCE MEF7] M7]2] F7] (metaphase)-3-7)
(anaphase) ©] 8ol 2H8-31= Saccharomyces®] Cdc20,
Drosophila®] Fizzy gene®} %2 homologyE 7}*&
FAR| ), L H-F FEAHZNA pssCDCE Al
EF7] F M719 FYA (kinetochore)dl| 5% 5|
2029 APC (anaphase promoting complex)$} Mad2 ¢}
BT A NEF7] F M7 2-d| #ojste
T ojed), o] Aol A AR A} F pssCDC
o] WEztATE Bl E ol WA ZAld] 23
M2 GaM7] BAZY =gl e F A EF7)
oA ps5CDCe] Hdo| e AlH o de 27
GUM71M AEF719] HA7F FEHNUS Aoz
T AR # lon, oz whald zale sk
p55CDCE] A7t G2iM7] AR 2] fgo] #od st
AoRE B £ Qlrh o]Ho teidE gog =
O A7 9ed oz Hztgn

ojdel AFEL T WAL ZAl e f
b dHg ol Ao HENRS 9 HRARY
o] ZAEEH 714 olsfd] Fad Aaz &
g o g Az} E3 cDNA microamay 7% &
o] &3 fHA L BAHL vl % H¥sln &
g ATy oz AzbE

ob R o2

2 £

HL60 Aol U3t 8 Gy WY ZAl7F Al
F7] G2M7] AR 2 apoptosisE Frarate] HARA
ZAbl] &t M E&EA o] apotosisE FFEST ME
F718) EBE o718 F AUeE Bt

WAL ZARY o)l HL60 M EoA 2z} wd
o] Z7}3t A A= interleukin-8 (IL-8), heat shock
protein 60 KD, c-jun, erythroid differentiation factor,
CPP32, myeloid cell nuclear differentiation antigen, MAP
kinase-activated protein kinase 59 f-HAIR.oH, 7
48F - A= cell division control protein 20 &2 2}
At

IL-89] fAAF 2o]| Z7ete], th& chemokine
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9 ANSE ZASE 27 monocyte chemotactic
peptide 1 (MCP1)@} RANTES7} HFAMA %A} 2 A
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