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EXPRESSION OF G1 CELL CYCLE RELATED GENES IN
TRIAMCINOLONE ACETONIDE TREATED KELOID FIBROBLASTS

Sang-Hyun Woo, M.D | Jung-Hyun Seul, M D ,*Seong-Il Suh, M D ,*Won-Kij Baek , M D., *Min-Ho Suh, M D.

Department of Plastic Surgery, School of Medicine, Yeungnam University,
*Department of Microbiology, School of Medicine, Keimyung University, Taegu, Korea

The effect of tnamcinolone acetonide(TA) on the expression of G1 related genes was investigated in
the cultured keloid fibroblast. The addition of TA to the culture medium resulted in growth inhibition
of keloid fibroblast. TA reduced the expression of cyclin A, B, E and cyclin dependent kinase(CDK) 2
mRNA, but unexpectedly, the expression of cyclin C, D1 and CDK4 mRNA was not affected significantly
as compared with those of normal fibroblast. Expressions of ploNK p2]WAFL and p275# the well-
estabilished CDK-inhibitors, were also investigated. The level of pl6™ was not detected in both normal
and keloid fibroblasts and the expression of p27¥" was significantly decreased in keloid fibroblast. The
expression of p21WAf was dramatically increased in keloid fibroblast but not significantly changed in normal
fibroblast. Also the expressions of ph3 and pRb, the well known tumor suppressor genes, were increased
by the addition of TA. These data suggested that the observed growth inhibitory effect of TA may
be related to transcriptional inactivation of cyclin A, B, E and CDK2 and to the transcriptional activation
of p21, but the mechanisms of unchanged expression of cyclin C, D1 and CDK4 mRNA remain to be
elucidated.
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Parmer Inc)ol 907t 7o} RNAE FHe| 3144
# 045 M NaCl/45 mM sodium acetate(pH 6.8),
50% formamide, 0.196 SDS, 5% Denhardt’'s solution
(0.196 polyvinylpyrrolidone, 0.1% bovine serum
albumin, % 0.1% ficoll), 2 5% salmon sperm DNA
2 535 oo T 42°TolA 12A17F o MA4
gHprehybridization) A . t+. RNA-cDNA ##A 2} )
A3rg& cDNAE P-dCTP (DuPont Inc.)& nick
translationdtd Eo] %7} 1X108 cpm/g © %
H= Aol o] 8999 cDNA7F 10 ng/ml 5%
2 Hretd ke 2% 2X SSClsodium-sodium citrate)
(03 M NaCl % 003 M sodium citrate, pH 6.8) %
0.1% SDS(sodium dedocyl sulfate) £#do 2 AL
oA 208-7F A AEsla, £ 02X SSC % 0.1% SDS
b Hojglis &l o g 65T 108, 2191 0.1X
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MO10E Mg gg -70Tol A 70-76A13F X

Primer* " Sequence(® 3"

GAPDH-S CGTCTTCACCACCATGGAGA
GAPDH-AS CGGCCATCACGCCACAGTTT

Cyclin A-S CAGAATGAGACCCTGCATTTGGCTG
A-AS CAGATTTAGTGTCTCTGGTGGGTTG
Cyclin B-S CCATTATTGATCGGTTCATGCAGA

Cyclin B-AS

Cyclin C-S
Cyclin C-AS

CTAGTGGAGAATTCAGCTGTGGTA
CCTGTATTAATGGCTCCTACATGTGTG
GGTTGCCATCTCTTTTCTCTCATCGA

Cyclin D1-5 ACCTGGATGCTGGAGGTCTG

Cyclin D1 AS GAACTTCACATCTGTGGCACA

Cyclin E-S GGAAGGCAAACGTGACCGTT

Cyclin E- AS GGGACTTAAACGCCACTTAA

CDK2-5 CATGGAGAACTTCCAAAAG

CDKZ-AS CTATCAGAGTCGAAGATGGGG

CDK4-A ATGGCTGCCACTCGATATGA

CDK4-AS CTCTGGGTTGCCTTCGTCCTT

plotka-5 ATGGAGCCTTCGGCTGACT

plENEL-AS GAGCCTCTCTGGTTCTTTCA

p21WAFL-5 CGGGATCCGGCGCCATGTCAGAACCGGC
p21WaFL AS CGGGAATTCGTGGGCGGATTAGGGCTTCC
p27EIi-5 GCGGGATCCATGTCAAACGTGCGAGTGTC
p27TEPI-AS GTGAAGCTTTTACGTTTGACGTCTTCTGA

*S and AS represent sense and antisense primers, respectively.
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Fig. 1. The effect of triamcinolone acetonide(TA) on human normal and keloid fibroblasts. Cells were seeded at a

concentration of 5 x 10° cells/ml on day 0 and viability was determined by trypan blue dye exclusion(p < 0.05)
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Fig 2. Comparision of cyclin, cyclin-dependent kinase(CDK) and CDK-inhibitor RNAs levels in human normal(N) and
kelowd(K) fibroblasts Total RNA(148) was reverse transcribed into cDNA by using oligo-dT(16 mer). PCR was carried out
24 cycles for GAPDH, 25 cycles for cyclin genes and 26 cycles for CDK and CDK-inhibitor genes. PCR products were
clectrophoresed on 6% polyacrylamide gel and then the gel was subjected to drying and autoradiographed. N and K

represent normal and keloid fibroblasts, respectively.
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Fig. 3. Expressions of cyclin A, B, ¢, D and E genes in triamcinolone(TA)-treated normal and keloid fibroblasts. Cells
were treated with TA for indicated duys. Total RNA(1#8) was reverse transcribed into cDNA by using oligo-dT(16 mer).
PCR was carried out 24 cycles for GAPDH and 25 cycles for cyclin genes. PCR products were electrophoresed on 6%
polyacrylamide gel and then the gel was subjected to drying and autoradiographed.
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antibody(Ab), cyclin DI monoclonal Ab, CDK4 Ab (Oncogene Science Co.)¢t 2A1%F &b whg-A]

monoclonal Ab, 2 p275 monoclonal Ab(Pharmingen, 71 B g2 Altiol A ®AlE 23 A (peroxidase
Co.)9F p53 monoclonal Ab " p21%AF1 polyclonal linked sccondary Ab)9} 1A1zF WES-Al7]31 ECL
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Fig 4 Expressions of cyclin-dependent kinase(CDK) and C'DK-nhibitor genes in triameinolone( 1 A)-treated normal
and keloid fibroblasts. Cells were treated with TA for indicated days. Total RNA(148) was reverse transcribed into cDNA
by using oligo-dT(16 mer), PCR was carried out 24 cycles for GAPDH and 26 cycles for CDK and CDK-inhibitor genes
PCR products were electrophoresed on 6% polyacrylamide gel and then the gel was subjected to drying and

autoradiographed.
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Fig. 5. Western blotting analysis of p53, pRb, CDK4, cyclin D, p21 %" and p27%"*! proteins in triamcinolone(TA )-treated
normal and keloid fibroblasts. Cells were treated with TA for indicated days. Cell lysates prepared at the different time
points were fractionated by SDS-polyacrylamide gel electrophoresis and  immunoblotted with monoclonal or polyclonal
antibodies. Immuno-complexes were detected by enhanced chemilu-minescence.
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D % CDK49] #Ax gopd Ha 4ol a3, TA
of g WAdzidexs 2Aes & avta A€

p21WAFL Wl pp7KIPio) MY Frh EE A TA
of o8 A FHUA, ofYH p2lvang F
RNz D @elR] ps3d Ze fxAe] wd F
7He FEAA AR AL ARdAe & 7 A
k. DNAEA 2 G2-M @AY A EF7] 0|8, 1

g3l G1-S @A olgdx gt ¢elZ cyclin
AR} p3gedczo} A F}s}ed G2~M HEF7] o8
of Addlttin H A cyclin B A9 wE»e
TAX A A Z o] vidlste] QA4 D ARol= o}
AE BFA] fFostA gastes ZEES EATh
o]z TA®)] 2] keloidfrotMl o] gt A
HAH7F G2-MAEF7] o8 dAletxe BdE USS
Hpdle 5 A2 AZ2Eh ol 7R 7)F o
2 AR 2] e cyclin Co) #8-& TAAAA] A
A FrotA Eol M e Fodt AAE BIov A=
ol Mot LM A Wy wiE AAY
T ATE HOZ cyclin CoF ARo|=9e] A &
Tx "a3 Zeg AZREg. TAE Gl cyclintr
M2 2 CDKF AR H&d A3 18]3 p53, pRb
Y p21warie] ¥l F7LE FEete MY 4R3-S
AAsle EHE YehleE Aoz gy AR
ol MfotA XM TAE F2 G1-S ¥ G2-M
MEF7] o8& At A EZHRE R
oha AMREHY AN ARotAlxe de Gl-SHE
F7] o8] Zv]e] A48 cyclin D-CDK49 %
gol iz fAFLL o7 1 7)Fe] & &
# A A @2 cyclin Co] 8% W3y}t gles A2
olulle TA®9] A &HA wFo UJrf’f} A7 el «
Pog ALY Fr S ASE HZHAT 1 F
B35 1AL & & Uuk Yoy TAXE A LE 9
WEE Bolx & cyclin D ¥ CDK4E ¥ 3o
2 ¥ gAE TAY W&y /‘}%3}"‘ 72 o]
= Ame) Bt F& T g ez
Ats gt

AE oL
‘L}_E’ RS

V.2 &

MArobAla el o) FAat wdAe] HpAA o]
54 ARolrme) X7 o] 4511 Q1= triamcinolone
acetonide(TA)9] AFAA 71 A& Lotr 7] #3149
A H ARel= MRolHNEE wigstd TAX X
A Gl DAY AESF7 B3R FREAe dde v
Ay L ZAIY &% ARolm X Fo| Yo}
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e AAStA B AGFE AASA

= 57 AT A GIAIEF7] 2dol| 7}
% 2 pRbfr A xte] o} Friste] TA
ol g MFolMl el AAAAFHIE G1 SHEF
JaelAet #AUSS ¢ Ut Y A
Frol EF2] H$-= Gl -SAEFY] oo 3t}
= cyclin A, D 2 E 28] 3 cyclin- dependent kinase
2 2 49 By HAA| o) uH st 7HAsk vt
CDK-inhibitor®] 2&-8 Ay pd p2lwarid cph
Z7Vek A o, p27PLe F A Ekg] 0L, pleiKee] kb
o Py o TR G2 MAEFEY] o]
it cyclin Be] &L X 2] A gholl v) &l
A&Hor Frasgon, 1 7lge] i de Al
%2 cyclin Cx 22 GAe B A=zoli A
EFo QoA cyclin A, E ¥ CDK22] gtsle A
A} upbzbRl 2 M Al gbell uldlste] w9

i ook

[*3

et A Fastd ot cyelin DE A A+
opAl o} de] Aol Wabrh gIUal, CDK4xr a4
izl oAl 2T HE g 2L piEew
F7tehe FAE Bvh p27eme] LH2 7HAst
T FAE Blon, pllwane A folAl e v
&) SFHREA SrFeAh Jrefy] pleNked g

fotE e} vpAXE WwHS BTG £ g
Cyclin Be] &2 Az A[gtell nleste] A& o

2 4Bl o, cyclin Cof W& e D} o]

o

ol ¥ists #EY 5 UUrh o "‘9] A= TA
¥ GL S 2 G2-M w@Ale] M) oldef o
8k cyclinfr Az 8 CDK 3 =ke] uhd x 3) o}
p21WAFL p53 @ pRbe WHF7HE kst MXE
o] 4AL gtz adE yrhde dox 4

ot
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