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Abstract

AIM: To analyze the alteration of gene expres-
sion profile in hepatocellular carcinoma cell line
HepG2 with Sp3 downregulation.

METHODS: RNA interference was performed
to downregulate Sp3 mRNA in HepG2 cells and
NimbleGen Human Gene Expression Microar-
ray was used for gene expression profile analy-
sis. Real-time quantitative PCR was employed to
confirm the expression of several differentially
expressed genes. The cell cycle was analyzed by
flow cytometry.
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RESULTS: A total of 1789 genes was found to be
differentially expressed in HepG2 cells with Sp3
downregulation, including 1007 up-regulated and
782 down-regulated ones. These genes were in-
volved in many cellular biological process such as
proliferation, differentiation, programmed death,
adhesion, and metabolic process. Real-time quan-
titative PCR confirmed the alteration of several
cell cycle related genes (CCND1, CCNE2, TGFBI,
and CDKN2A). Flow cytometry analysis showed
that the percentage of cells in G1 phase increased
significantly after Sp3 downregulation.

CONCLUSION: Gene expression profile alters
in HepG2 with Sp3 downregulation. Sp3 knock-
down induces cell cycle arrest in G,/G; phase
in HepG2 cells. Sp3 may play an essential role
in the pathogenesis of hepatocellular carcinoma
as a transcription factor via regulating cell cycle
progression.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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1.2.1 35 mast 4 NHEHepG241
N5 IR T 10%86 4 1035 (¥ = BEDMEM B R, T
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3265 HRAS  v-Ha-ras§HarveyPEB RS B2 RETEY 2.1287968 0.0021295
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A Enrichment score [-log10(P value)]
2 4 6 8 10
Respiratory electron transport chain | | | | \ |
Oxidative phosphorylation |
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g Negative regulation of growth \
8 Cellular response to zinc ion \
8 Response to DNA damage stimulus |
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Negative regulation of cell cycle | ]
Signal transduction by p53 class mediator
B Enrichment score [-log10(P value)]
2 4 6 8 10
Positive regulation of cellular process ‘ ‘ ‘ ‘ ‘
Cell growth
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Regulation of signal transduction
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[N-2, control]
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HCCNDI. CCNE2. TGFBI mRNAKIE Fiff,
CDKN2A mRNAZRE L, H5IREREH 455 —
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ESREERDEREB. 206 @k, &t (k5R5; 1-1, 1-2, 1-3: SWRAEERA N-1, N-2, N-3: [k

1.00%, P<0.05, 1G4 Mo, }311.06% +
3.35%, P<0.05, 2= ¥ H Gt X, SHAgN %
DG I AR Ak(13.85% +2.81%, P>0.05)(#4, [K6).

317E

i A A VT 4 i o A ] i AL 1 2R PR 2
—, RIR AL B A B DR 1) G €0 5 24 A 1
R(TP53. RBI. AXINI. CDKN2A. IGF2R),
KN RA (p53. CTNNBI. PTEN)KABATET
SRS 5l 5% (HGF/MET. EGFR/RAS/
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N i
O N
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5 ° K 1.0
CCNE2
CTNNB1
INSR
TP53
TGFB1
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CETN2
3 - 100 - )
O BAMEIEH O 2=BaxEA
B 80 | i W AP EA
i B L6
I 2 S el T
:KJ 53
i £
o) =
o = 40 -
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0 i L \- L 0 ﬁ i ﬁ
CCND1 CCNE2 TGFB1 CDKN2A G G,

B 5 qRT-PCREIEMDOEFRREERNTL. LA
mRNAFEGTFHA ECCND1 0.46 +0.07, CCNE2 0.63 £ 0.09,
TGFB1 0.42+0.06, CDKN2A 2.62 +0.19. ‘P<0.05 vs X
HHAH.
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B 6 {MRAEHRNAEDTEE. P<0.05 vs FRMERTIRZ; £<0.05
vs 23 DR R,

SRR 50N 28 S 5 BB 9 B (human immu-
nodeflclency virus, HIV)- 144 5 [ R AR 1) %
R, HIV-1 Tatiliid 5 Spl/Sp3 bufsl i 15
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HEZEAE S INIGFBP-3 J5 21 1805 o 5 F 4
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VEGFR2)Z"™L 5k, Sp3 Fiff )i th 5]
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