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Abstract

AIM: To observe the c-Myc gene expression and
apoptosis of HepG2 cells after SET and MYND-
domain containing 3 (SMYD3) silence induced
by short hairpin RNA.

METHODS: Three short hairpin RNA interfer-
ence plasmids targeting SMYD3 were prepared
as 3 groups: Pgenesil-1-s1 (with interfering ef-
fect), Pgenesil-1-s2 (with interfering effect), and
Pgenesil-1-hk (negative control plasmid, without
interfering effect). Meanwhile, an empty control
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group was also designed. Transfection was per- *®

formed using the Lipofectmine2000 liposome. SMYD3
Reverse transcription-polymerase chain reaction i
(RT-PCR) was employed to detect the expression H3K4 2

of SMYD3 and c-Myc gene 24, 48 and 72 h after (di-) 3 (tri-)
transfection. Flow cytometry (FCM) was used to ’
detect cell apoptosis in each group. o-Mye
RESULTS: SMYD3 and c-Myc gene were
strongly expressed in HepG2 cells. The expres-

sion of SMYD3 gene was significantly inhibited

after 24-, 48- and 72-h transfection (F = 67.46, P

<0.01; F=176.79, P < 0.01; F = 175.28, P < 0.01).

At the same time, c-Myc gene mRNA expression

was down-regulated in the Pgenesil-1 transfect-

ed group as compared with that in the Pgenesil-

1-hk group (F = 11.58, P = 0.009; F = 126.41, P <

0.01; F = 261.25, P < 0.01). Moreover, the early
apoptosis rate was significantly higher in the
Pgenesil-1-s1 or Pgenesil-1-s2 group than that in

the Pgenesil-1-hk group (LSD-t = -13.58, -12.62;

both P < 0.01) and the empty control group

(LSD-t =-18.62, -17.67; P < 0.01).

CONCLUSION: Short hairpin RNA interference
targeting SMYD3 may inhibit the expression of
c-Myc gene in HepG2 cells, thus promoting the
apoptosis of HepG2 cells.

Key Words: SET and MYND-domain containing 3;
c-Myc; Short hairpin RNA; Apoptosis; Hepatoma
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#ZR: SMYD3. c-Myc HepG2

. RT-PCR Pgenesil-1-s1. Pgenesil-
1-s2 Pgenesil-
1-hk 24, 48, 72 h , SMYD3

(F = 67.46, P<0.01;
F =176.79, P<0.01; F = 175.28, P<0.01),
c-Myc ( :F=11.58,P =
0.009; F=126.41, P<0.01; F = 261.25, P<0.01).
Pgenesil-1-s1. Pgenesil-1-s2

Pgenesil-1-hk (LSD-t = -13.58,

-12.62, P<0.01). (LSD-f = -18.62,

-17.67, P<0.01)
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Y H B M Tk 0 4 A 1 R s i S A T R
JE A, WAL . BRI IR L S,
P AR [0 25 R R T s DT PR e S U0 AR
A0SR R IR AL B — A
J5 2, R DR R s i R B AR . lin 4l
T H3 M 28 Ol 2 R Tk 55 (H3K ) 1 H 64k LA
01 5 TR 3 S () A T, 0 20 8 T H3 R 2R 4 8 2
TR % (H3K4) I A A0 5 A 00T DR 4 s 1) 2
REMY. SMYD3 &Rl LA 418 (1 FF LAk 2 Bk
M, BERSATH3KA K A 24% (di-) I3 £ (tri-) 1)
FHREAL, 0T USRS DR () 5, e B8 0o e
Nl N 18 s 211 b = R e ) R (RSB
BT ATRERNA TP, LR IA
SMY D3 Flc-MycHE K [{JHep G241 g W HF 5T %1 4,
Wit K. ks s SMYD3EE A IshRNA,
FEARAMIT ST T 40 i SMY D35 e-My e [ 1
FH UL B %ot B3 4 M 00 T (0 5 m, 5 shRN AT
BRSMYD3Zik Va7 e (1 AT k.

1 #RRITSA
1.1 JFHe A0 PR Hep G2l B R e _E i

AN, 41MAE 5100 mL/L NS5 (35 H Gibeo
A H)FIDMEME; 7756, 20 mL/L CO,. 37C%
I REFE. 43 APgenesil-1-sIF 44 . Pgenesil-
1-s2F1Pgenesil-1-hk, 2% (41, ARSI L%
Py FF 20 WD) 55 € [ EL 4 Tk Pgenesil-1-s1
Pgenesil-1-s2. Pgenesil-1-hk. T2k & 15 S
ZECHR[12]. Pgenesil-1-s1. Pgenesil-1-s24) 7+
PLSMYD3 mRNA 302-323. 267-2882 [ K111
Pgenesil-1-s1 i X 5'-GATCCATACTGTAGTGCTA
AGTGTTTCAAGACGACACACTTAGCACTAC
AGTATTTTTTTGTCGACA-3', [ X5-AGCTTG
TCGACAAAAAAATACTGTAGTGCTAAGTGT
CGTCTTGAAACACTTAGCACTACAGTATG-3';
Pgenesil-1-s2 i X 5'-GATCCGCTGATGCGATGC
TCTCAGTTCAAGACGCTGAGAGCATCGCAT
CAGCTTTTTTGTCGACA-3'. % X5'-AGCTTGT
CGACAAAAAAGCTGATGCGATGCTCTCAGC
GTCTTGAACTGAGAGCATCGCATCAGCG-3;
Pgenesil-1-hk AN AHTATSMYD3 mRNAJF41, 1E
X: 5-GATCCGACTTCATAAGGCGCATGCTT
CAAGACGGCATGCGCCTTATGAAGTCTTT
TTTGTCGACA-3', [ 3: 5~AGCTTGTCGACA
AAAAAGACTTCATAAGGCGCATGCCGTCT
TGAAGCATGCGCCTTATGAAGTCG-3". *%H]
Lipofectamine2000/J JF 18 (3& E Invitrogen /A 7 )ik
TTHEG, YL ui i B Hep G241 il 5 & h2 X 10"/L,
PABEAL2 mLAEFN T 6L, fir 4t M3t 22 50% 0, s
FokL. IR S YRR T, B ARES
HEE ] .
1.2

1.2.1 HepG2 SMYD3 c¢Myc  mRNA
: FHITRIZo13EE Hep G244 i [ 1
mRNA, W5 [ V: DEPC/K5.5 uL, mRNA
2 pg, Oligo(dt)2 pg, ANTP(10 mmol/L)2.0 pL,
MMLV(200 MU/L)1.0 pL, Rnasin(40 MU/L)0.5
uL, 5XBuffer 4.0 pL, £:42°C 1 h, 95C 5 min/x
N i, WAECDNA -20°C{#47. SMYD3. c-Myc.
B-actin | ¥ H Primer5.0% v, HH BI04 A
ARG F A%, SMYD3_E{if: 5-TATCCTCCA
GACTCCGTTCG-3', Fiif: 5-TCCATACTTGCT
CATCACCAG-3', PCR}*#) 4562 bp; c-Myc_L-Jj:
5-GGGGCTTTATCTAACTCGCG-3', Fij: 5'-C
TATGGGCAAAGTTTCGTG-3', PCR;™“ 4 4222
bp; B-actin_[Jif: 5-GTGGACATCCGCAAAGAC
-3'. N 5-~AAAGGGTGTAACGCAACTAA-3,
PCR™ ) 4192 bp. PCRIX MW AK R A: DEPC/K

www.wjgnet.com



, . ShRNA SMYD3 c-Myc 1375
A A 1234567 89M101112131415161718 L]
RNA
bp HepG2
2000 SMYD3
1000 eMye c-Myc
750 222 bp >
SMYD3 500 s
B RNA
c-Myc 250 "é 8
100 &0 ,
0 c-Myc
24 48 72
t/h M Pgensil-1-s1
W Pgensil-1-s2
b [ Pgensil-1-hk
m
48 ‘ 72 ‘

1

HepG24AIEBCISMYD3., c-MycHI&RIX. A: 1
SMYD3 c¢c-Myc; 2: B-actin; M: marker 2000 bp; B:
24 h ; C:

16.4 uL. 10XBuffer 2.5 pL, 25 mmol/L MgCl,
2.0 pL, dNTP(10 mmol/L)1.0 pL, cDNA 2.0 uL,
TaqM$(83.35 mkat/L)0.5 uL, 35514, Fifsl
#)(50 umol/L)4%-0.3 uL. PCRAHEAT N, S5 15
BN 94°C 5 min, ZF1E94°C 30 s, iIE-KSMYD3.
c-Myc¥J453°C 30 s. B-actin456°C 30 s, LA
72°C 30 s, fEFR35¢K, HeJa72°CIEAHT min. 735
S uL PCRAZMIINFER12 o/LEANIRRHEERL I
UK, HER BB RGN b 45
1.2.2 HepG2 s BRI k24 h
Jei, WA 4L 40, JNAnnexin V -PEFI7-AAD%¢
JEHRL (R T A TREAT BRA A, FLR SR s
AN G VBT, 1 h i X4 i (L (FACSsort,
Becton Dinkinson) £ Il 41 i 7 722,

i mean+ SDE R, FH
SPSS13.05 4134775 2253 T (ANOVA)LSD-#15: 46
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t/h

[FRRIEE FeHepG2 AR ESMYD3 R c—MycHIRT-PCREE

; B: SMYD3 mRNA ; C: c—Myc mRNA

. 1, 10: Pgenesil-1-s1 24 h; 2, 11: Pgenesil-1-s2

24 h; 3, 12: Pgenesil-1-hk 24 h; 4, 13: Pgenesil-1-s1

48 h; 5, 14: Pgenesil-1-s2 48 h; 6, 15: Pgenesil-1-hk

48 h; 7, 16: Pgenesil-1-s1 72 h; 8, 17: Pgenesil-1-s2

72 h; 9, 18: Pgenesil-1-hk 72 h; M: marker 2000 bp;
°P<0.01.

2 BR
2.1 HepG2 SMYD3. c¢c-Myc RT-
PCRZ R E/RSMYD3. c-Myc3k R 7EHep G241
JiorhsE A (B 1A Hep G241 f #4424 h)5 9%t
(E1B-C).
22 shRNA  SMYD3 c¢-Myc

i JeHep G241 1124, 48. 72 hJ&, 4> 74k
INRNA, it i RT-PC RS I - 41 r 7 /> 55 DR 1
KL, 45578 sShARNAB LG, SMYD3%
DRI IR ) B 2 5240, R I e-My e IA M. 24,
48, 72 h%Z41SMYD3 mRNA }.c-Myc mRNA]
65 At /B-actin mRNAEEE FE(E, £ [H) 141
Pgenesil-1-s141. Pgenesil-1-s241SMY D3 [A]
FKikBPgenesil-1-hkZH B HE iR, =5 H
AR (24 h: =200, BF = 67.46, s15
hkZ1LSD-¢ = -0.300, s25hk41LSD-# = -0.300, P
¥J<0.01; 48 h: =412 [A], BF = 176.79, s15hk
ZHLSD-f = -0.378, s25hkZHLSD-¢ = -0.370, P¥J
<0.01; 72 h: =), BF = 175.28, s15hk4
LSD-t = -0.376, s25hk#HLSD- = -0.380, P
<0.01); £ [0] fiPgenesil-1-s14]. Pgenesil-1-s2
2H c-MycE K 3R A 5P genesil-1-hkZH W #5 B 2 B
%, HE 25024 h: =42 00, MF = 11.58,
P =0.009, s1 5hk#4{LSD-f = -0.068, P = 0.029, s2
L hkZLSD-£ =-0.113, P = 0.003; 48 h: =4[ I,
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AnnexinV PE AnnexinV PE

3 shRNATHSMYD3/GiESHepG24RIEAT. A:

MF =126.41, s1 5hk41LSD-r = -0.175, s25hk4l
LSD-¢ =-0.178, P$4J<0.01; 72 h: =42 [0], BMF =
261.25, s1 5hk4HLSD-# = -0.117, s2 5 hk4LSD-¢
=-0.125, P#4<0.01, [&2).

2.3 24h Pgenesil-1-s1.
Pgenesil-1-s2%% YL 21 40 i 530 08 12 28 43 33l b
27.16%+0.57%. 26.20%=%0.71% P 4118 T W
R (LSD-t = -0.957, P>0.05), SPgenesil-1-
hk#5 420 13.58% 1+ 0.50%(LSD-#43 7 J3-13.58.
-12.62, PHJ<0.01)F17% (1 418.53% £ 0.14%(LSD-¢
39 h-18.62. -17.67, P¥J<0.0)AH L, 2714
B#E . Pgenesil-1-s1. Pgenesil-1-s24% G 21 L1
JHT-W]R N (13).

3 11e
& I B R RE S EDN AL & M &
FEMR iR L R AR W Ak, AN g 1) 45 40
A ARk, T LR A TR () A BE A IR WS AR 2
TP 3 U S DR (1) e g BTG B S il o
IR ILIISMY D33 [K] it 4 A (1) 45 11 & — P
WAL H3KA R A2 65 F3 5 1 361k, 3 F
e DAL I B S TS, (R MR g L L M R AT
JE AR R RIE, SR M REREXRE
P SMY DL AT A I S5 S E T
HMzf-MYND, SETAA P EAL R R RE ),
SMY D3 SE T4 i s seks e ME A AL H3K 4 % AE
AL, zf-M Y NDREBS R 5 5 #E R )5 2
X d [y F K P 515'-CCCTCC-3"F15'-GGAGGG-3'
FIZh £y, 2EEMYNDEE G HEIER 5, SETE Mk
$EILH3K 4 F AL 7% g Dy e Al ¥E L X S 3 1
H3K4R 4245 (di-) FI3 4% (tri-) I A 34k, G
%%%[7,17-18].

c-My e RUE—AN 13 S ZE ) s R I, 7
VF 22 S5 IR vh Bl o, R 24 e-My e
DR 1) 2208 B 3 1 ™™ w9 R BB shRN AT

; B: Pgenesil-1-hk

AnnexinV PE AnnexinV PE

; C: Pgenesil-1-s1 ; D: Pgenesil-1-s2

PO 40 i Hep G241 i e-My e JE PR [ 3k, ]
LA S A0 40 i ) 38 5, (e H e p G241 i 1 1
TR0 B o-My e 36 PRI 7 ity I LA &2 2,
HETHFICIN A, fhgWnt/B-cateninfP#EEE K 2
—, B-cateninty T i %% 5% ] 5~4/ik L1 5ig K] -1
(TCF-4/LEF)Z5 455 WU G e K e-My ek A
BOEEY BRI E AW e-My ek R Rk 11 H
RIS AE 2.

A N HE A JERNA Pgenesil-1-s1+
Pgenesil-1-s2F1 114X} 1 FUkiPgenesil-1-hk, J&
W YHep G241 024, 48. 72 hJa, 45 B 7R
Pgenesil-1-s141. Pgenesil-1-s2241SMYD3 %1k
52, 1hiPgenesil-1-hk 41 SMYD3[1 Kk KT
A BN, B4 B-actin AT I AR 1k, 1
W7 SARNAT-HR AT Ry 5. 28 Pgenesil-
1-s1. Pgenesil-1-s2#5 44 [f]Hep G241l fl, Annexin
V-PEM7-AADZ G RPRbR e, Ui 24 f 4%
For W A B T ] RN, R ISRT-PCRMUAS
c-My ek KRB W] 8 T B, IX 7R SMY D3
ERL PRI TR P DA JH- s 40 R T2 3% m, SMY D3]
Rl o B R a0 - My e B [N, (2l s A
I F B SRR R A . TR RS iR SM Y D3
L HA SR A WA D e Al c-My e HE PR 1) JH 3))
T IX B H3K AR A T 245 503 4% ¥ F A, A
M A c-My cHE PRI, B fEc-My ek R 1 5 3))
X A7 4E5'-CCCTCC-3'M5'-GGAGGG-3'F
FPL (0] B FESM Y D3 % e-My e 5L PR )3
FERHEAT R, sme-Myc kR Rk, H A4
BLHIHE 2 AT A JE W B AL &5 AR ik
THAIR F B X SMY D3 IR S PEshRN AR YT TH
BIRTAT Ve, A BRI S AR 0 7 ).
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