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Fig 3 In situ hybridization of (DC2 mRNA in untreated HL- 60 cells, showing moderate positivity

4 HIL-60

Fig 4 Insim hybridization of CDC2 mRNA in HL-60 cells treated with ATRA for 4 d,

showing weak positivity



5 , 391
3 clins CDKs CDK (CKlIs) p53 pRb
RA )
; . 80 "L RA
Breitman 10°° mol /L RA HL-60
. 510 *mol /L. ATRA  HL-60
. RA HL-60
C-myc [5], I Hirama T, Koeffler H P. Role of the cyclindependent
, . kinase inhibitors in the development of cancer. Blood, 1995,
Jansen-durr ' BALB/c-3T3 C- 86(3): 841
myc ,cyclin E mRN A : Kim [71 2 Resnitzky D, Reed S I. Different roles for cyclin D1 and E in
C-myc mRN A C-myc . CDC2 CDK2 ze7g)ul§:i6o3n of the Gi—to—S transition. Mol Cell Biol, 1995, 15
’ G /Go - RA 3 Dulic V. Lees E, Reed S I. Association of human cyclin E
with a periodic Gi—S phase protein kinase. Science, 1992, 257
. 5¢ 10°° mol /L (25): 1958
ATRA 3d ,HL-60 cyclin E  c¢yclin D1 4 ,
,CDC2 mRN A ) CDK?2 . : , 1994. 415~ 418
CDK4 m RN A 3 5 Yen A, Forbes M E. C-myc down regulation and precom—
CDK mitment in HL-60 cells due to bromodeoxyuridine. Cancer
. . CDK Res, 1990, 50(5): 1411
6 Jansendurr P, Meichle A, Steiner P. Differential modula—
. ’ tion of cyclin gene expression by MYC. Proc Natl Acad Sd
cyclin . »cyclin E/CDK?2 U'SA, 1993, 90(8): 3685
cyclin Dzl/CDK4 G> S 7 Kim Y H, Bucholz M A, Chrest F J, et al. Up-regulation
[ i ATRA HL-60 CDK2 CDK4 of cmyc induces of the gene expression of the murine homo-
m RN A , cyclin E cy— logues of p34cdc2 and cyclindependent kinase2 in T lym-
clin D1 . ATRA  HL-60 Cy- phocytes. J Immunology, 1994, 152(9): 4328
clin E/CDK2 cyclin D1/CDK4 , 8 Wernberg R A. The retinoblastoma protein and cell cycle
CDK2 CDhkK4 , G> S control. Cell, 1995,81(3): 323
( : 1997-08-05; : 1998-05-30)
’ ) , oy (%h%F AT )

Effects of retinoic acid on gene expression of cyclin-dependent kinases
Zhang Qianyong, Mi Mantian, lang Haibin, Yang Zhixiang, Wei Na, Huang Guorong (Department of Nutrition
and Food Hygiene, Third Military Medical University, Chongqing, 400038)

Abstract Objective: To investigate the relationship betw een the expression of cyclin-dependent kinases
(CDKs) and the effects of all-trans retinoic acid (ATRA) on the proliferation of HL-60 cells. Methods: After
HL-60 cells treated with ATRA for I 4 d, the DN A synthesis capacity were examined with *H-TdR incor—
poration and the expression of cyclin E, cyclin D1, CDK2 and CDK4 protein were determined with immuno—

cytochemical staining. Meanwhile, the expression of CDC2, CDK2 and CDK4 were determined with in situ
hybridization. Results: ATRA inhibited the cellular proliferation and decreased the cellular capacity to syn—
thesize DNA in HL-60 cells, which resulted in a down-regulation of the expression of cyclin E, cyclin D1 and
CDC2 rather than that of CDK2 and CDK4. Conclusion: The down-egulation of cyclin E, cyclin D1 and
CDC2 may be related to the effects of ATRA on proliferation of HL-60 cells, and related to the decrease of

the activity of cyclin /CDK complex.
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