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Fig 1 FCM analysis of cell cycle distribution in
sythronized HL-60 cells at the indicated times
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Fig 3 Immunoblot analysis the cyclin E, cyclin D, and

cdk2 protein in total cell lysates of HL-60 cells af-
ter exposure to RA or AREE

3
CDKs ,
CDKs .
Cyclins
Bl Cydlin E/edk2 Gi
S , Cyclin B/edce2 G
M , Cyclin A/edk2  Cyclin A/cdc2
S G , Cyclin D/edk4 G
S [6.7]
HL-60 , G /G,
HIL-60 Cyclin E Cyclin i cdk2
, Cyclin E
, S , G ,cdk?2
, HL-60 ,edk?2
230 Cyclin E/cdk2
Cyclin E
. Cyclin Di HL-60
, G S )
Burger NIH3T3
W1-38 ",
HL-60
TPA HL-60 Cyclin E mRN A
,  RA DM SO HL-60
Cyclin Di mRN A
" 'RA  HL-60
canye > RA. A-



p34+2 17

1 .. HIL-60
REE HL-60 , Cyclin E  Cyclin D
,  cdk2 . Cyclin
E/cdk2, Cyclin Di /edk4d — Gr—> S
“l RA
Gi : RA
cmyc ) Cyclin K Cyclin Dt

» Cyclin E/edk2 Cyclin Di /ledk4

, P34(dk2 P34(dk4 ,
G .
, Cyclin E  Cyclin D HL-60
. RA
AREE HL-60 Cyclin E  Cyclin Di
, P34 . RA AREE
HL-60 P34 , Cy-
clin E p34 e
. G~ S . .
,RA  AREE
P34 \ ’ ,

1 Hunter T. Braking the cycle. Cell, 1993; 75(5): 839

Koff A, Giordano A, Desai D et al . Formation and activa—
tion of a cyclin E-edk2 complex during G, phase of the hu—
man cell cycle. Science, 1992 257(18): 1689

Dulic V, Lees E, Reed S 1. Association of human cyclin E
with a periodic G;-S phase protein kinase. Science, 1992;
257(25): 1958

Shimizu T O, Connor P M, Kohn K W. Unscheduled acti-
vation of cyclin Bi /cdk2 kinase in human promyelocytic
leukemia cell line HL-60 cells undergoing apoptosis induced
by DNA damage. Cancer Res, 1995; 55(2): 228

5 Sherr C J Mammalian Gi cyclins. Cell, 1993; 73(6): 1059

Tsai L H, Lees E, Faha Bet al - The cdk2 Kinase is re-
quired for G to S transition in mammalian cells. Oncogene,
1993 8( 6): 1593
Atadja P, Wong H, Veiete Cet al . Overexpression of cy—
clin D; blocks proliferation of normal diploid fibroblaste.
Experimental Cell Res, 1995; 217(2): 205
Burger C, Wick M, Muller R. Lineage—specific regulation of
cell cycle gene expression in differentiating myeloid cells.
Journal of Cell Science, 1994; 107(7): 2047
Jhnsen D P, Meichle A, Steiner Pet al . Defferential modu—
lation of cyclin gene expression by M YC. Proc Natl Acad
Sci USA, 1993; 90( 8): 3685

( 1 1996-07-15; : 1997-01-11)

(BE 1 m)

Effects of retionic acid and arotinoidethylester on the expression of
cyclins and cyclin-dependent kinase c¢dk2 protein in HL-60 cells

Zhang Qianyong, Mi Mantian, Zhu Jundong (Department of Nutrition and Food Hygiene, Third Military M edical

University, Chongqing, 630038)

Abstract Objective: Retinoids can exert the antiproliferation effect on HL-60 cells, but its m echanism

remains unclear. In this study, the effect of retinoic acid ( RA) and arotinoid-ethylester ( AREE) on the

expression of cell cycle regulatory proteins were studied to explore the mechanism. Methods: Cyclin E, Cy-

clin Di and P34** protein expression was determined with immunoblotting and cell cycle distribution with

FCM in synchronized HL-60 cells released from the double thymidine block and non-synchronized HL-60 cells
exposed to RA or AREE for I~ 4 d. Results: The amounts of both Cyclin E and Cyclin D, protein fluctuated

periodically through the cell cycle and reached their peak values in early S phase whereas P34 protein

showed no periodic expression. RA or AREE treatment resulted in a down-regulation of Cyclin E and Cyclin

Di protein expression whereas no change was found in P34

‘%2, Conclusion: These findings suggest that the

amounts of Cyclin E/cdk2 complex depend on the level of Cyclin E protein and the down-regulation of Cyclin
E protein in HL-60 cells maybe due to the antiproliferation of RA or AREE.
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