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ABSTRACT : (+)-Catechin inhibited the growth and induced the differentiation of HL-60 human leukemia
cells. The degree of a differentiation by (+}-catechin was proved by NBT reduction assay. To understand
the molecular mechanism of (+)-catechin during the differentiation, the expression level of oncogenes was
detected by Northern blot analysis. c-Myc mRNA level was reduced after treatment with (+)-catechin (10* M),
however, the expression of c-jun was increased with a concentration dependent manner in HL-60 cells.
These results showed that the differentiation and antiproliferation of HL-60 cells against (+)-catechin

was related to the redution of c-myc and the induction of c-jun expression.
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(+)-Catechin 2] 23} =xlo] HE o2 xjed Ao 3
W 9)3}A] Za05= flavonoidso] ] 53] 2] EE2] -
24w ol Rejel] PHIsA Zashe phenoli
compound 24| F.Fo}, 2}, 2}el 18]z Az Als 7F
& vkl SR 4o glev] F2a Rt FAL
%l t}H(Perrissoud, 1986; Pierpoint et al., 1986). Z]F7}A]
d=izl FHake] FE2EL AT B F2E JAIEE =
£o] olx, 3, 384, 3tE, tEAE VIR
9l flavonoids®] &3} 2= 3Jetavlel ol
A A 3= A7} 9lrth(Toda et al., 1991; Green et al.,
1994; Lee et al., 1996).

Wang (19892 =x}2] polyphenolse]| 6-thioguanine
(6-TG) *3}H o]} aflatoxin B ¥+ benzo[o]pyrene]]
2)&) =% sister-chromatin-exchanges®} chromosome
abberation-g E9tix ¥ wstuglch. 53] (+)-cate-

chin& DNAEA| 9} 35S x5ty o] F413 2l
3, A vk Aste AdAle} AAA =4 2}
£-3lc}(De Flora et al., 1988). (+)-Catechin-&-acetyla-
minofluorene, N-hydroxy-4-aminobiphenyl, benzo[a]
pyrene 5 FE WHol|UAEAL IAske EHE 71X
2 vt Basta glen, =3 (+)-catechine Hull
ulolx) B.o]  4-metylnitrosamino 3-pyridyl-1-butan(NNK)
o] 3k A4 B4 DNAVE &4 S E
2] 3415 o}A|3le] DNA single-strand breaks(SSBs)2}
DNA methylationg Z4A1A 7kt fdsk= NNK
£ aA o2 wojsle EAlelety B wslx glch
Polyphenol5-¢]  epigallocatechin  gallate(EGCG)=
mouse?] skinellA] 9] Z3l (promotion)e] A A| EF}=F
7R A 9).2.7 (Oguni et al., 1989) &5 5 EGCGL rat
glanular stomach, mouse duodenum, rat colon, hamster
pancreas 12|31 moused] Zlol|A] HIelE oJAgkc}
(Yoshizawa et al., 1987). 8 % EGCG-+ B16 mela-
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noma celle] 2] H& Holg: 78 "ol EGCGE
ore] dmpEA R de] <A loh(Yoshizawa et al.,
1987). 123}t 714 2.2 carcinogenesis®] <A &7} 2 4]
A2 Weole] JAl= AR} WolE A5}k
AZAXH O & carcinogenesis®] ¥lo]E gty oA
AUt

HL-60= FAAF4Aw 8y (acute promyelocytic
leukemia) -2l 2] tA| £ FEA o8] E3} K= U}
2J3l granulocytet} macrophage2 312 4 )& bi-
potentdt A Eo|th(HAE{EEr, 1987, Raymond and
Ruddon, 1987). ®3+= ojg] AAQIzle} A EE Alo]
o) 435 AEAE, ALt GoFRe] o 22w T
7 Sl &S wheth HL-60M| X0l izl #3531
5 54L& granulocyte 2 £-3}3}= retinol(vitamin A),
retinoic acid(RA), vitamin D, dimethyl sulfoxide(DMSO)
¢} monocyte 2 E-3-2 -§-E35H= cAMP, TPA o] B
IH I Qlet. o]’ £3 & EAo] A Ee]| Fe]
Ao 2 283l= A Ao} 7| FE I Qe
ololct. AlE2] ARAAR] cfos} c-mycS- growth
factort} ©}2 phorbol esters®} 7+ FrAFEA B2l of] 2
3 Als AL 27] FR(targety’} Hof frAREE A
5}, cell cycle 24 7|A Q93 <3S v|3T}
(Langgut and Kerster, 1990). c-Myc-2 A 2] 32135}
o] dojuts I ol T3t 1A A 2] WAF}
A7 3 Zheke] A A el A AR vl LAl H
ouf A Abete X kel FE-5 ¥ 9irh(Thompson
et al, 1984; Hayashi et al, 1984). HL-604] Zol|A]
cmyce A|Ee] E3lel FAe] FHA | o}
HL-604] E ol 4] c-myc®] &2 AHA} A Eof u]3}e]
200 o4 Z7}5lo] 9l&o] alsjoen] cmyce]
Qe o] Axe] YATE] W] 23 20|
= 7102 FAFcH(Nobuyki ef al., 1994). c-fos2} c-jun
< Z7)o B3 FAAE FAMREEEH, growth
factor = 3}3LEA 3} -2 o3 x}Fof| o) w251
7M1 AAL A4S gvke B s o) 3 oH(Greenberg
and Ziff, 1984).

3= 7]EY] Al ZSAS Jele FERO A F
EollA AEe] BEEARo] Qle ASe] dHAL
el A F ARgel ubet AlZHRE EebA|e] HARg-E
Y F stk AHAAE AFs] nFA ez
olZof 2} ufepr] B Aol A= FApe] FARe|
A EEA o] AL (+)-catechinol] &J7F FA|E2] A3}
A ek BIHE 142 GobuyA Hoiv wa
o5 W43t d9He] Aol B protwoncogene]
cmycd cjunfAxLe] e WsE FHEste] (+)-

catechin®] A|Zv| 71+ o] s skr} st
IL 2 %
1. X2

1) Mz 3 ufkol

2 A3 o= human promyelocytic leukemiaA] <]
HL-608 Al83}9l1, &= KCLB(Korea Cell Line
Bank)ol| 4] #<9F wlol heat inactivationA]Z] 10%2] fetal
bovine serum(FBS, Gibco BRL, Life Technologies, Inc.
USA) 2 100 1.U./ml/®] penicillin®} 100 pg/mil2] strep-
tomycin(Sigma Chemical Co., USA)2- ¥3§3+ RPMI
medium 1640(Gibco Life technologies. Inc. USA) ul] %]
N4 5% CO7} EFH=E 37°Ce] w7 (Vision Scien-
tific Co.)oll 4] mL% 3 X 10°9] M| EE o wjjofF3lsith.

2) Alef o =X

E T4 AR2EF (+)-catechin(CysH,, 0, MW=290.3)
2 Sigmarfellx] Frjste] ARgsich. Fo SH2
10'M =52 50% ethanolel] o] A 345} L.
w LA ZA5} gt} Trypan blue(0.4%(w/v) trypan blue,
0.8% sodium chloride, 0.06%(w/v) potassium phosphate,
0.05%(w/v) Methyl-p-hydroxybenzoate, pH 7.2), nitro
blue tetrazolium, guanidin thiocytrate, sodium citrate,
MOPS(3-[N-Morpholino]
propane-sulfonic acid), EDTA, Triton-X, isoamyl al-
cohol 52 Sigmar}e]| 4], A& &A4-2} RNaset= Prome-
ga Aol A T4]3}4d a7, Hyper-film-MP£} Hybond N*=
AmershamA}oll 4] Fla}e] ALg-aloict. = ghe] Ao}
& B30k AHeaisct.

formamide, formaldehyde,

2. e

1) Mz o| WEHE HAl

HL-604] =2 107)/mIZ 24 wellel] AoJ4] 37°C, 5%
2] CO, vijef7]oll A 24X17F A wijoFalsict A wloF
(+)-catechin(C;sH,,0,, FW=290.3, Sigma)ys E{HTZ
A5te] 10 M2 FHE 3 wix|o) 3)413ked 10° Mo
Al 10° M= A Eo) 2EJsle] 24417 48A|17F 724]7%
Foll Az RS AR 7 FEHE A
g A ZE 300 ppm o2 1527 941Ee]§ ¥ Trypan
blue(0.4%(w/v) trypan blue, 0.8% sodium chloride, 0.06%
(w/v) potassium phosphate, 0.05%(w/v) Methyl-p-hy-
droxybenzoate, pH 7.2)5 A}-8-3}°] hematocytometerol]
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2498 AHgate] At

2) NBT assay

HL-60 AEE 712 wiekal ozl ALrjole
#3& th& 1% NBT(sigma)?} TPA 1 pug/mlg 713k 3
308 E<k 37°ColA) wjeFstel vl AR Ax
E- counting¥FcH(Yen et al., 1987).

3) Plasmid DNA&2|

ColonyZ ampicillin(50 ug/mlye] 3l LB(Luria-Bertani
media)el | EEHA Wkl LA F ARE
2 712 GTE(S0 mM glucose, 25 mM tris, 10 mM
EDTA) §-d 22 7 o} 22 27102 A
th(4°C). AAE-L A7k~ GTER A& & 250 ml &2}
270 &7 EEHA lysozyme §-4(20 mg/m! in
cold GTE)E 7hatch. 523 4131 ALl 24w
g+ & lysis §-94(2.2 m/ 10 N sodium hydroxide, 5.5 m/
20% sodium dodecylsulfate, 102.3 m{ H,0)& 7}3l2 &
53] 4] dSEo) vbx]gc}. 3 M potassium acetate
buffer(pH 4.8)5 7}38l2 A& E504 D3-Sl WA
%o}, F8k4- 50 ml polycarbonate tubeo] }re] Eaw
HAAZGHEC). AZE AZA S A2 F39 5 &
Ak F 250 ml AAEE] 87]e]l &7 isopropanolg-
7hgke). Aol 2] wpx st AR (@0 F
AZqe ey FAES AxAZ ohg TE(1I0 mM
Tris, 1 mM EDTA) £¢]| =o]32 50 m/ conical tube
B2 &0}, cesium chlorideE 7}3}e] =<l ¥ HyuE
&2} a1 ethidium bromideS- 718} t}-& 50 K rpmed| 4]
A 2231} (20°C). g2 dlo|gl o2 supercoil
DNAE ZohJzm E=F2] isoamylalcoholE 4~59 A
o} ethidium bromide-S ZZ&3}o] A} A%k}, S0 m/ ¥4
2] &7)d 7|2 3M sodium acetate®} 95%
ethanolg 7}ste] & 4=t} JARe st ASds
ZA| 2~ A Holle] 70% ethanolE X 7 A E-S A
ZA)7] % TE buffere] ¢ t}g& UV spectropho-
tometerZ. 260 nmeol| 4] ODE =3 3}o] plasmid DNA
FTEE AAKg

4) Northern hybridization analysis

RNA®] AA|= Chomezynskin & Sacchi®] acid
guanidium thiocytrate-phenol-chloroform &8
(Chomczynski, 1987) o]-8-3}91 3. 4817k el (+)-ca-
techine 2 Aejq AZE S5k WALAUM
guanidine thiocyanate, 0.75 M sodium-citrate(pH 7.0),
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10% sarcosyl, 0.1 M 2-mercapto ethanol) 5 ml& ¥

& 2 M sodium acetate(pH 4.0) 0.5 m/, saturate phenol
5 ml, chloroform-isoamyl alcohol mixture(49:1) 1 ml-&-
7h5har 3087 Q8o whARF & 4°Ce] 13,000 rpm
ol 3087t e AEdE 2ALFHA
DEPC(Diethyl pyrocarbonate}s- *]2]&} t}2 tubeol| &
712 2909) ethanol®}t 412 t}2 -20°Ceol| 4] 14|17} o)A
Hkxgk 3 4°Col|A] 13,000 rpm o8 YAl &2l etgd).
Abl-2 wE] 1 pelletel] HAJ-§-8 400 pl go] 52l
Z 1.5ml vlAA R fe g 7] F 800 we] ethanol
& go] 20°CellA] 1A17E o] W] ste] RNAE AA
A7tk RNAS A7 T 4°CollA] 13,000 pm.o2
3087k AR g ofg 4398 ¥El 3 DEPC Az
% 70% ethanol2 A H3F F 7AFA)7] v}3 DEPC A
28 SHTE Fo] -70°CellA] BA3stgict.

Northern blot-2- RNA 30 pg2 ARE-3}e] formamide
¢} formaldehyde 8o 2 WHAIAA AlZd| 3 ule]
loading buffer(50% glycerol, 0.4% bromphenol blue, 0.1%
xylene cyanole)yg ¥ 6.2% formaldehyde-agarose gel
off 1XMOP buffer(0.02 M MOPS, 0.0005 M sodium
acetate, 0.001 M EDTA)l| 4] 80 eV, 3|7} 2 7] &35}
At 37195 ¥ gelS 50 mM sodium hydroxyde 1%
SSCo|A] 3087, 10X SSC &N & capillary transfer
-8 0]-8-3}o] nylon membrane(Hybond N*)el| 27t}
RNA7} &7% membrane2 UVE crosslinkA]# 374
3} hybridizationS- 4 A 3}¢i ).

probet= random primer labelingtlH o2 3}gic}.
PlasmidZ A& 42 Ad3t 3 low melting agarose
gelolA] DNAZZHS #2]38le] [o-p”]-dCTP} Klenow
fragmentZ- A}-8-3}¢9 labeling&}e] hybridization-g& A A]
shedch.

UV-crosslink@dr membrane&- 0.25 M disodium
phosphate(pH 7.2)2 & A] I hybridization buffer(1 mM
EDTA, 7% SDS, 0.25 M disodium phosphate pH 7.2)<]]
65°Col| 4] 6087} prehybridization A]Z] ©}-& ®hgelk
hybridizationA] Zlt}. hybridizationA]7] =& 2XSSC,
1% SDS &4} A a1, 0.1 XSSC, 1% SDS 8- ojj 4]
15370 240 A F 1xSSC Sode|A] kAl AH s}
A}, AlA g & chemiluminescent substrate solution-g-
7V} plastic bagell o] Al el A X-ray BEof 753
A7 ST

|

Imn. & o}

1. (+)-Catechin0f| 2|5t AllZZ MZEAX| S0}
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Table 1. Dose-dependent growth inhibition effects of (+)-catechin
on HL-60 cells

Table 2. Differentiation of HL-60 with (+)-catechin and retinoic
acid

Time of post-incubation (hr)

(+)-catechin

Concentration of normal retinoié:
(+)-catechin 0 hr 24 hr 48 hr 10* M 10°M acid 10" M

normal 1x10* 2.7x10° 5.36x10° 3% 36%* 15%** 72%**
10°M 1x10° 1.8X10%  3.44x10%+ -
10°M 1x10* 1.5%x 10** 2.48 % 10*** *p<0.05; significantly different from normal.
102 M 1x 10: 1.05x 10" 1.84x 10+ **p<().01; significantly different from normal.
10°M 1x10 ND ND
10°M 1x10* ND ND

*p<0.05; significantly different from normal.
**p<0.01; significantly different from normal.
ND; non detectable.

(+)-Catechino] BjfA|Eo] H|X]& d8-& ol 7]
)8l (+)-catechin®] EEE 10°M, 10° M, 10* M, 10°
M, 10° MZ A Zo Helte] AE e & A=
th-g-3} Zc}(Table 1).

i oFA ol BAS Mg vhs 247 wjeF Fof
(+)-catechin®] E%=7} 10° M ol A E] A o]
33%7) 2349, 10° MY ol 44%, 10° M o 61%
9 745 wor). =3 4847 mlFFoll= (+)-ca-
techin®] %7} 10° MY w+= A Ee] AAle] 36%7}
ZAAaEg T, 10° MY o 54%, 10° M o 66%2] 7t
425 B (+)-catechin®] FE7}t F7HEFE A 22| A
#lo] H-ol%k 7442 9 ch(p<0.05)(Table 1, Fig. 1).

2. (4)-Catechin0f| 2|3} 25}&% &1}

(+)-Catechinol] J3| ¥3}= Wy7A £} supero-k

xide anion& AAE 4 &S o] 83l E3o] o %

£ uvR sgch Aol AAEIAE AU (+)-ca-

60

Q 40

0

2=

ES

2%

® 20r

0 /
0t < —0-

0 24 48

Incubation time (hr)

m normal © 10°M 4 10°M % 10°*M *10°M o 10°M

Fig. 1. Time course of growth behavior in HL-60 with various con-
centrations of (+)-catechin.

techin®] 10 M=} 10° M x| 2]3}32, HL-60 4| Eol] =
L B3lExA g o33 retinoic acidE A 7]l E3A
=5 vwstzzl gl NBTS| #Hilss wal
positive cello] control®] Z-$- 3%<ld] 8]} (+)-ca-
teching 10° M2 X2|3 Al Zx= 15%, 10° ME Az
L w= 36%= VFelF o H, retinoic acidE 10° MZ
Helato] 72%9] $5E nodeh. whebd] (+)-catechine
10* M3} 10°M EEoj4] HL- 6094 nsls STake
oF 4 919107 10° Mol o & FSHEAE R}
(Table 2).

3. (+)-catechin0f| 2§} c-junD} c-myc2| BISA|E

vl oFA ol (+)-cateching 10° M2 j&]sle] 244
7F ¥ 94kfAAke) c-myc cjun®] &8 -& northern
blotting-& Al A]sle] T} c-myc FAHA= (+4)-
catechin-g 10* M2 x}2]8}o] (+)-cateching- *}2]5}A|
o3 Aol w3 W] e AF & At
(Fig 2).

g A Zol| (+)-cateching 10* M3} 10° MZ 2]
sto] 24417 F ARl cjund] -2 (+)-ca-
techine 10° M3} 10* M 2lejste] 2elsln] oL A)

A B A B

c-myc - <+—28SrRNA

<+—18SrRNA

1 2

Fig. 2. Northern hybridization analysis of c-myc expressmn in HL-60
cells with (+)-catechin. A; untreated, B; treated with 10* M (+)-ca-
techin.



- <—28SrRNA

c-Jun—
<—18SrRNA

Fig. 3. Northern hybridization analysis of c-jun expression in HL-60

cells with (+)-catechin. A; untreated, B; treated with 10° M (+)-ca-
techin, C; treated with 10” M (+)-catechin.

Eoll vla] Wale] 2718 AL 2 5 Qlow] Bt 3
71l meh R Z7Hge] B drkFig 3)

SNzEel $2t s Pt F2 14
$7140] DNAS] BAE lalsiAtt AZH datet
AL 7348k AV free radicalS- A A7 5 Al
FEAE FE e AEEA S #E A Z
A4 AEE Folt AL BACE stu glrk 17
2 ek weepel Hekgere] Bash 8=
2 28 52 oje] Alztal Fahg-of o aekA| e F
o7h @& Ak W k. weba] A ZHAH 0l
4] AL AzE 714 bl o] aTH el
Az gl HTe Ax5Ae] vdehvtes v= Hro
WA A B AZLHE FEFO M FIHEE
513 9}

Ex}e] FAJ Q! (+)-catechind 34 FIE Zh= A
EA Y50y Fo0g whak HA-& R aER] odop A
d FA2A e ATl FHEZ i ek
B dFE (+)-catechino] Q17+ WA E]l HL-60¢]]
Hgsto] 15 428 Lohrwal se

(+)-catechin-g HL-60 A Z¢|| 10° MellA 10°M 5=
2 347t wijekste] $Ad A FE oA ow AR
S AAAFLH 10° MellA 50%2] 7HAE el
o). Jang S(1994)2 (+)-catechine] human chronic
myelogenous leukemiaAl]| £5-¢] K-5367} mouse lym-
phocytic leukemiadl Z5¢1 L12100)14] FAd8 zt=v}
3 Bmstz gle] £ AP dAse I BY
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(+)-catechin-®- leukemiaA] £ Z4]& JAs= &5
roirch

odubA el $-2] AAe AAzA Y BE ALE A=
AL ZAL o|F Hole wteA] E3lele S 7

ol 71%5E Ze AEE EXEHA FHy o™

A3} E3he o)m) A Z WellA program= e} Sl&
A7} leveloll K9] 2ol g Zlez od=iA Qo 1
2} okxA L o|2dt AlA] AAFEA A R 7]
L slol o) ArbAEo e 2] Akl B5hE 3]
235k A FARA L AT ASshs rd5T AE
52 o617l Aolch. Webd, S EE T thAht &
29| patterns, 312 5] 24, xRS 725
o] A4A E} th2A| vehde},

tN|E o} e mEEE Az S| A
= ob 45 Aeldl vl glovt 1 A AL ¥
371 ¢aEdd A5E AlFE7) dedifferentiation’d 7
9lA] == undifferentiaition Ayl el A EEo] #
3ol 8L deoimz A s Hel Qo
(Raymond and Ruddon, 1987). 2| F7FA] H. 2% wule
o)ty AN E 2] WY (transformation)S $A5H S
WA 3L Qe A EA AR doidrla by o AR E
9] 179 Swlo] AAEoixl A xe| B3z v|7lYH
Q] ¥bH terminal differentiation 3} ¥h- 7}H 4] 7 0.
2 e glok(Yaffe, 1969). Pierce=(1970) renewal
capacityZ 7FA|3 ¢l normal tissue stem cello]
malignant tumor®] orgine|zte 4L 3 o=
224 Q) 4158 71l w3} A2 A== el
Ae o3t A v HTel A ENA B
A% abnormality7} $H13] ®]7FgA Q) 72 ohet=
7ol waigel. 2 dFEAo] A7}t EIfeAE AR
alo] FAZE ANANER = 29} FABHA B3
T2 A7)= v o 24 leukemiar} hepatocyte, fibro-
blast Sef|A o] AlxFe] X|glth(Krystosek and
Sachs, 1976; Maruo et al., 1983).

B AlgolA (+)-catechino] F3HF-EA| 2412 A&
2 obolr 7] ¢35, HL-60 Aol whgh 743t #3153
Q] retinoic acidE A HZEAHZ ALE-3le] vlwsly
t}. (+)-cateching- 10* M3} 10° M2 2|8k ¥ 244|7F
ul|e}sted NBT reduction testZ 4 A3} positive cell
o] controldl|A] 3%<2ld] B3] (+)-cateching 10° MZ
A2)g AEL 15%, 10° M2 AL & 36%2
el ond, 10° M2 retinoic acidZ =] &8l 72%2]
2342 meirh mebd] (-cateching W AE
HL-609l] #}5-& F°] superoxide anionS- AJAd3}ed
NBT9] #9458 v o224 leukemiat| EE v}& 3
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AR E3E FE=E o 5 ek

Az} fsh 249 BN oA £F pro-
tooncogenee| Fsh=d] c-myc A= U] B3AE
o} FAo] Al&Es AZANA cmyc Bdo] Fr}= 1,
AE7} E-3E 5 FA o] A ulel dae] A"
ol B w3} glch(Nobuyki et al., 1994). &3} c-myc
o &7 W= YA AN (immediate
early response gene)o|B 2 H Al ol x] uloFA|F
(+)-cateching- 10* M2 A ]3}e] 2447k ¥ Qk-4-A
A}l c-myce] &g northern blottingS A A]8ke] 1
W] ZFAagE A 5 T cjun FAAE (+)-
catechinS 10° M3} 10* ME xg|ste] Az|slx] -2
Ao v)3)] o] F7IE AL B 4 9loy Fxd
EH 2 Zrlele AL AL 4 ik Obeid 5
(1993)2 M E53}A N-acetyl sphingosineo] HL-60 A
Fo} U-937 AlEof|A] A EE3}e} A EZA] oA=&
€ v}e}lu o]= c-myc protooncogene?] & 3} A
7} lvkxz B3 N-acetyl sphingosineS  x]2]3}od
c-myco] ZFA3}g . A ZE3he} A EFA)) A2k
< B3t gie}. weba (+)-catechind HL-60 Al 3.6
A wste] fEsh AEEY oAAsE ekt
cmyc fAAFe] LS A= AHE 2] c-myc
protooncogene®] & 3} WA FA 7} Qi A=
o)z}

c-myc A} Whalo] 315k el 3ol o8| f
w3 ]'°“°1]/H W73 =l¢] o v (Huber and Thor-
geirsson., 1987), & c-myc $H-AAke] Wy 2717} 35t
24 5o x-rayoﬂ Qs A 3= C3H/10T1/2(c18)
o2 g} Afrobrl EellA] #EH w} glch(Billings
et al., 1987). A A3t A x5} HAA 29} T} E Ao
c-myce) WHle] Z7}eer} dercgulations]o] S o]
o}, wi2ba] B Al ol 4] HL-60 A Eof| 4] (+)-catechino]]
2%t c-myc3} c-june] L3 2] W3}= carcinogen®] ¥
3tol| Q&S v|Fvhe= A7 E o] A/ (+)-catechin -
58 fEsle] HL60 AZolx) $etasirt slcka 4
ZH= et

c-Fost} c-jund A5G 27 DA A 2= = F
AALEo| AE W Alsxdr 2o} D3 AA7] Q)
t}. c-Fos2} c-jun wH294.8- heterodimer3] ] 2 DNAo]|

Agtsl] MEF7]E A%}l 1822 protoonco-
gene«] W she HL-60 Al 22 AAAAe 315
A& EAEEAA olsfgh=d] 73t gl gke
2 A3AGatA el Hodd}= protein kinase2] A E
g HWEE A Ax o 7|2s dFsiaat
g},

¢
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