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Effect of UbcH10 gene silencing on cell proliferation and cell cycle of lung cancer cell line NCI-H226
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[Abstract] Objective To use liposomal siRNA for silencing UbcH10 gene in human lung squamous carcinoma cell line
NCI-H226 and to observe the changes of cell proliferation and cell cycle after silencing. Methods Three siRNA sequences
targeting different sites of UbcH10 CDS were designed, and the shRNA recombinant plasmids were constructed. The
recombinant plasmids were transfected into NCI-H226 cells via lipofectamine2000. UbcH10 mRNA and protein expression was
examined by RT-PCR and Western blotting analysis 48 h after transfection, respectively. The viability of NCI-H226 cells was
measured using CCK-8 at 24 and 48 h after transfection with the effective siRNA vector, and the cell cycle was detected by flow
cytometry 48 h after transfection. Results The recombinant shRNA plasmids were successfully constructed and transfected into
NCI-H226 cells. UbcH10 gene mRNA and protein were noticeably decreased in the three groups 48 h after transfection., with
the inhibitory effect of No. 2 siRNA sequence ( pshRNA2) being the strongest one (86%). The proliferative activity of
NCI-H226 cells was significantly decreased 24 and 48 h after the transfection with the pshRNA2 compared with the control
group (P<C0.05). Compared with the control group, NCI-H226 cells were blocked in G, phase 48 h after the transfection with
pshRNA2 (P<C0. 05). Conclusion UbcHI10 gene silencing can significantly inhibit the proliferative activity of NCI-H226 cells
and block the cells in G, phase.
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UbcH10 J& i 78 2 1 it 45 & B E2C (ubiquitin-
conjugating enzyme, E2C, UBE2C) & R R % i i ,
SR 3 7 AR 0T/ AR AR -2 TR AR (UPP) iR AR 1Y
KA A Z— . IR i 7E 8 TS AL (ED
HOAEBIERAEE AT, MEERAEEARE R
TR LSS A b E2 4548 1E 8 R E (g
it (E3) -3 78 2 1 T 2 78 2 IS 2 11 b foff JFG ol 7
HEE B, B 7R E R 2 E3 IR ) i TE
AR, NS 26S & 1B U] | BE fg IS Y, UPP
W2 S5 MG FE A3k T R0 A A R 0 9 4
FE L YR AR LA RNA T3 7
AR NCI-H226 40 Ml h T ¥R UbcH10 B, I W0
LUK JE NCI-H226 40 it 38 5 16 4 A8 1k, DA J 3
PRI IT0 R 6T T 448 i ) 300 1) 52

1 MEFGE

11 A A8 4 Ml NCI-H226 Wy T o [= R
B b A i B A ST BE AR AR S AR W 5T
JFs F12K K5 3% W, fa 4R i W, B T 1A Lipo-
fectamine2000.0. 25 % i & H i & TRIzol I T In-
vitrogen & ] ; pshRNA vector W F & [E System Bi-
osciences 2~ Al ; Rl NV BamH T A1 EcoR T
SE T PCR UK I 50 & ERZ S 40 MLV R e 5%
R & Koot sE iR & 55 T TaKaRa 23 7
CCK-8 4 ji 1 11 A6 ] 3 5] &5 o H A [6) 4= Ak 2= 0 52 i
72 Bk 2 BOR R) & W T Qiagen 4 Bl UbcH10

—HW T RE&D 28wl 5 40 M 8 (1 32 UL ) & & ECL
KGR T & W T Pierce 2\ M5 R4 0 H AR
SN E R B A B D FL N Eppendorf 24 ) 7R
il B I T UL 95 O i 5 AT RS W) E B PCR
10 TaKaRa 23 w7 s i 20 4l LA F 35 [ BD A
A 5 HL VKA B T LUK B A B T Bio-Rad A7,
1.2 UbcH10 # B % shRNA ¥ 20 fi 5 69 # & &
NCI-H226 #Zm a4t 3 R4S UbcH10 (NM_007019. 2)
FEHME B AR siRNA B A0, %3 3 &
EFXEHL CDS X ) siRNA F 31 IF & B shRNA ¥ 51
(F 1), 0 A TE 7 5 P o 8 A Wl V107 85 BamH T K&
EcoR | .5 FG SRR AEYHEARGRAF G K., ¥
AR SERZ AT TRAR JOB OBUEE | 7% 2 B 2R b Bk Ak B
A LB F4k ., 37°C i 5 5%, i 8 Amp $TPE I
PCR 5 1 5 15 BH 1 S5k, xof 0 4 5 ki 328 47 000 0 43 A
X F I IE A Y shRNA H 20 ek 20k, 3386 H % 1y
MY AL TR bR  HEAT I N B 3R R DNA $230, 48 07
1 T AL BB 7 4% % TR Qiagen /A ® TG N 7 £ TR Hh R
WA G AT, PREA KRO R 471 P3 48 NCI-H226
290 6 IR 50 A K B A0 L fofE P I O Ak 1 3k D A%
YR L 58 2 1 IR R (F12+ 10 % FBS) 1/ 48 4
JHL%% B R 1< 1074 /ml K 200 i #22 F 3 6 LA L B AL
AP 2 ml,37°C 5% CO. 4 F il RO BE 3%, 40 15
I 24 b Ja L IEAT TURL G G L A D BRI 5 1 A 4 TR
Lipofectamine2000 ¥ B 45 #E47, # 4L J548 h, 3%t
BRI 5% YL R

# 1 siRNA B E#RF 5 & shRNA F 5l

Tab 1

siRNA target sequence and shRNA sequence

siRNA Target sequence (5'-3") pshRNA

pshRNA sequence (5'-3")

siRNAL1 GGGATTTCTGCCTTCCCTG pshRNA 1

siRNA2 GACCTGAGGTATAAGCTCT pshRNA 2

siRNA3 GTTCCTCACGCCCTGCTAT pshRNA 3

Negative GAAGCCAGATCCAGCTTCC pshRNA-Neg

Forward: GATCCGGGATTTCTGCCTTCCCTGCTTCCTGTC

AGACAGGGAAGGCAGAAATCCCTTTTTG

Reverse: AATTCAAAAAGGGATTTCTGCCTTCCCTGTCTG

ACAGGAAGCAGGGAAGGCAGAAATCCCG

Forward: GATCCGACCTGAGGTATAAGCTCTCTTCCTGTC

AGAAGAGCTTATACCTCAGGTCTTTTTG

Reverse: AATTCAAAAAGACCTGAGGTATAAGCTCTTCTG

ACAGGAAGAGAGCTTATACCTCAGGTCG

Forward: GATCCGTTCCTCACGCCCTGCTATCTTCCTGTC

AGAATAGCAGGGCGTGAGGAACTTTTTG

Reverse: AATTCAAAAAGTTCCTCACGCCCTGCTATTCTG

ACAGGAAGATAGCAGGGCGTGAGGAACG

Forward: GATCCGAAGCCAGATCCAGCTTCCCTTCCT

GTCAGAGGAAGCTGGATCTGGCTTCTTTTTG

Reverse: AATTCAAAAAGAAGCCAGATCCAGCTTCCTCTG

ACAGGAAGGGAAGCTGGATCTGGCTTCG

1.3 UbcHIO A A A& & 4 &% n i Real
Time-PCR J7 ¥ & W % 44 J5 NCI-H226 48 Hfi
UbcH10 mRNA & &, Jr ik a0k . e 8 5% gy ki s
48 h By NCI-H226 40 s, TRIzol 3% #2 BUE RNA, B
1 pg RNA ¥ 54 cDNAL SR #47 PCR #,

PCR #;: I 51 # I %1 : UbcH10-forward primer 5'-
ACC CTC ATG ATG TCT GGC GAT AAA-3',
UbcH10- reverse primer 5'-GTG ATA GCA GGG
CGT GAG GAA CTT-3'; B-actin-forward primer

5'-CCT GTA CGC CAA CAC AGT GC-3', B-actin-
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reverse primer 5-ATA CTC CTG CTT GCT
GAT CC-3', PCR W[ M f& &y 20 pl: TaKaRa
SYBR Premix Ex Taq 10 gl,JZCF%’?%I%%O. 4 pl,
cDNA i 2 pl, KB F KA E 2 20 pl, SN SRAF
95°C ,10 min;60°C ,20 min;72°C ,20 min, 3L 40 ~9F
. BdE ST LA B-actin mRNA /E X%t L@ o Ce fE
HEATELAE S B . AH X E B 45 R W aE i ACe R AT i
R H LA TN SR P Rkl 28,
UbcH10 £ FH & 5 & HI 8 5T G0 05 B3l k4G I
TR I FE YR 48 h 19 NCI-H226 410, fin A 20
fits 24 f# W (50 mmol/L pH 8. 0 Tris, 150 mmol/L
NaCl, 5 mmol/L. EDTA, 0. 5% Nonidet P-40, 100
mmol/L.  phenylmethylsulfonyl mg/ml
leupeptin, 1 mg/ml aprotinin, and 1 mol/L
dithiolthretoD) $& BUEL 2 1, BCA ¥ K I &3 2R 1 Wk B
£ 10% SDS-PAGE Hvl 4 11 43 85 )1 ¥ % 2 PVDF I
L5 YW A WA LR 2 b i TBST # B Ja 1Y
— B0 4°C R U S VR, A .9 2 h, i
VRN, #EAT ECL W8, SR AR DG EUR 43 3 4 3R A7 4%
WL B H . UbcHI10 85 1 36 35 f A X 5 B =
H Y4577 1Y K BE A/ B-actin 4571 K BEAEL,
1.4 CCK-8 #m mfe & BOW B4k K NCI-
H226 201, JBE i T 10 75 2 240 B 20, (] o8 4 55
FEVR R A0 B % R B 1< 10° AN /ml, 45 R 41 i 3] 96
FLAN A BE 724, AL 100 . 22505 IE % 4% 1 1 3%
24 h, BRI A 3L siRNA 751 5% 4 NCI-H226 41
M, BUL)5 24,48 h, CCK-8 #6 il 40 Ma 15 ¥k . & L 0
A10 plfy CCK-8 W . 8 F 37°C 5% CO. B I 46
AR5 4 b BRSO 2 450 nm 4b 1Y 6 %5 B2 T
R R,
1.5 @i R A B ECE K NCI-H226 41
L T T 9 T 3 T 8 A4 L 8 U 1 ] e 4 0 % W
2T Z 55X 10" 4 /ml, R 40 2] 6 FL 1% 354,
AL 2 ml 205 IE# &SR 24 ho R A AL
SIRNA JEF#E Y NCI-H226 401, 56 Y5 48 h, W HE 40
Ji L HE AT A B B A, d-PBS VR 4E i 2 Ik
(1 000X g, #§.L> 5 min) WCHE A ML TTVE ; A 500 pl 2%
VR E B ML TCVE ;s A 5 ] BV REVR ), 7E % IR
TFHREER I 5 min J& . 7 BR300 G A TR I
1.6 %itsa® KA SPSS 13,0 Gt 440 #r
R EAR UL £ s R, R AT IR 43 B #E 47 4 1) 22
S MHWNESF IR, K%K (o) 0. 05,

2 & B

uvoride, 1

2.1 shRNA TafuhEA mnitE Wi

shRNA 54 kL, 457 50 50 0, v B 7 51 5 38
g4 — 8, MWHEIEROEB A BN, s
48 h, 41 M P G OR R 2R 90 % (B 1),

1 NCI-H226 48 siRNA % 30 E 40l
Efficiency test of siRNA transfection of NCI-H226 cells
A.B: NCI-H226 + pshRNA-Neg; C,D: NCI-H226 4+ pshRNA2. O-

Fig 1

riginal magnification; X200

2.2 shRNA E4 4% UbcH10 & B 2k %40
2.2.1 Real Time-PCR # UbcHI10 mRNA && 4t
THEEH (B 2) R, 7 Y shRNA 41 50k A9 41 i v
UbcH10 mRNA 7 545 1% J 2 B AR (P<<0. 05, P<<
0. 01) . I % Y B 14 JB0 R A9 48 it UbeH10 mRNA 7% fiE
52 HAM LA AR (P>0. 05) .3 4% siRNA 751 H,
SIRNA2 XF UbcH10 H: K 1 1T BR850CR c dig-, 3 PR 8 A 3
i X RRALY 14 %,

07r
st | 1 T
0.5} I
04F
03F

UbcH 10/B-actin

02F

01F

NCI-H226 NCI-H226+ NCI-H226+ NCI-H226+ NCI-H226+ NCI-H226+
Lipo pshRNA-Neg pshRNAI pshRNA2 pshRNA3
2 B siRNA J§ NCI-H226 48/ UbcH10 mRNA & E#&ill
Fig 2 Detection of UbcH10 mRNA contents
in NCI-H226 cells transfected with siRNA
* P<<0.05, ** P<<0.01 vs NCI-H226 group; n=3, z+s

2.2.2 & B KA A UbcHIO & & B %
A BRI AL M 0 B R L B O A g B R A
A5 L A0 UbeH10 AIXT & &, LB 1505 K
FEAH /B-actin 45717 1 K FEAEAE A UbcH10 2 A £ ik
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AR X i, 459 (A 3) R pshRNA HE 41 i hy %
P4 f5 , UbcH10 28 A 302 F 0 BEZH 1] tod 0l 555
(P<<0.05), MiBAMEXT AW MM S A4l M L,
UbcH10 R X EA W B2 (P>0.05.3F H
siRNA2 # i 4 F R5 ROCR I 4.

2.3 A B %S NCI-H226 % b 3% 7 & B &
m il i A 3% T 51 siRNA2 (pshRNA2) 5 e
NCI-H22640 ], 5 Yt )5 24,48 h i I CCK-8 # il 41
J s L A4 R (B 4) R, UbcH10 UL ERRE % 11
il NCI-H226 4t 34 6 15 P . 55 %5 BE 41 40 A L4
EULIE 24 ho A MOIG BTG PEREAR T 35 % (P<C0. 05),
LR A8 h, A0 MIIG FE G PERREAR T 46 %0 (P<<0.01),

NCI-H226 NCI-H226+ NCI-H226+ NCI-H226+ NCEH226+ NCI-H226+
Lipo pshRNA-Neg pshRNA1 pshRNA2 pshRNA3

UbcH10

. _

B 3 %3 siRNA J§ NCI-H226 8 UbcH10 EH S E/ N
Fig 3 Detection of UbcH10 protein contents
in NCI-H226 cells transfected with siRNA
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4 HF siRNA 5 NCI-H226 40 1 38 58 i& 14 46 )
Fig 4 Cell proliferation assay of
NCI-H226 cells transfected with siRNA
* P<C0.05, ** P<C0.01 vs NCI-H226 group; n=3, x=*s

2.4 ABEWHKE NCI-H226 @0 i & H 40wl i Jf]
BARFY) siRNA2 (pshRNA2) # 4 NCI-H226 41
JL e L F5 4.8 h WSO A ML L 5 P A K 4 L A A 0 4 i
JE, K2 R (E 5) WoR, UbeH10 UL Bk 68 98 i
NCI-H226 4 g W] & BH T G, 1, 528 1 24 A T
ZRA G FE L (P<<0.05),

3 3 i

1985 4F LAk , fili J38 6 4 i 5% 7 1Bl PN 1 9 %
T BE AR o e 04 e R L TR S 1] 5 AR AR A R AU 1506, 1
K E WA T 8. 926, 2007 4 Hh [ R KA

ANBE T K 2 1« i 3 [ Ao R SE TR fw
S — AR E R L R R AR A R B L
BT IRTT 708 RN R AR 14 0 i A2 i A AR
HEMEXL,

100 OG

BG;
80 | us
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20 |

Ratio of the cells (%)
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NCI-H226 NCIFH226+ NCI-H226+ NCI-H226+
Lipo  pshRNA-Neg pshRNA2

B 5 %3 siRNA J§ NCI-H226 4 i FH M
Fig 5 Cell cycle assay of NCI-H226 cells
transfected with siRNA

RNA T3 (RNA interference, RNAQ) & —Fh
TR 56 DR BHL BT 4 A T e it s KOS B R R 4 O R
RNAi 5 1% 5t 5 5 BH Wr 4 AR A L, BA R0R & L )
PEGF ATV L DL R R R AR R . BT £
Fpig 72 508 RNAL , Qb % & nl 7R 1 5% 5 Je d 4l
kL S HM SR A R, AL R R A 5 Y
1 Ty e g K Ty AR A SE AL A, T B JBORL b 5 Y %
829 G HE 1 S5 a5 W AR O e e A3 ) S ) 45 4 T
AR, AR SEE0 SR R 40 TR IR A2 AE NCI-H226 48 il
HiX; UbcH10 PR #E 47 DT8R, B siRNA X R 1
DNA B 751 (shRNA) 5 B A AR N 4 F HI 3
B 5 A5 30 5 A IORL 5 41 TR U 40 M) L H
BP2s 5] 3 shRNA 7E 40 Ml P9 &5 25 £ 35, shRNA £
Dicer BV 5 L siRNA , S 455 B X B i) 5 A i 3T
2.

UbcH10 J2& il 76 2 11 5t 25 & g 3k PR 520 1 01 2
— i A A AL A R AR R AR Th By OGBS,
AN T I A ) i b A AS ) Y i A AR 1T 4 A L
AN E2 # H (UBE2C), /MRl (mE2-C)., 5 ik
(UbeX) FIZLFE £ (Ubced) % ZFh E2 & H # &
b/ 78 ORI NI I T - = 5 o o ol o SR L
v AR SCE 1Y 3l 76 81 11 BT 1k & 42 AR APC 1Y i
EEAFRAEE. MHEEESYE G /SWHEERNF
(i Cyclin D, Cyeclin E %) i35 75 2 (4 J5 1k B it 1M 5
HEEZSE G,/M W0 Ik G 6k o B | 95 22 fif
BT AR A 22 R E R A G
55, UPP 122 40 i A1 . DNA #% 5% /& & | 4 i I
T ML AR BRI AR f A A AH O B 1 A i R A 0
2, fF UPP %29, E2 5 E3 & A 4% & i
Xof 2 TR G 3l TR AR Ak R iR 00 IS A 0 R S
P H H AR Y & B p53. MDM2, p2l, p27.
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Rb. Cyclin A. Cyclin Bl. Cyclin E. Bel-2, Bax #l
Caspase-3 %, &4 ik, B A WL E3 &
F 5 i T2 8 3 VTR 56 L 1T E2 25 60 i 88 AR e P 7E
WA B0 LG . Okamoto 255 DL 5 RT-PCR
EITEETRRE 17 B E2 KM 11 mRNA 76 A [6) # 07
TE LS s 20 2 D R s A i R Y R AR L R
B UbcH10 FEMH | B |8 FUBs e 20 2 e vh 3 3k 5
FXFHEIE 440, Wagner % JR & B UbcHI10 1E
22 TR R 11 ik JR At B 2R b SRR B . gk ik 2 R L B
FEH KB UbcH10 76 7L AR LU0 S | HUAR AR
RN S = 0 S RN 778 BRI | N g Rl o1 o 1
g RS B A B B Rk, R RR
UbcH10 Ay %% 3 R 20185 & it oF oT L= 28 A &
PERI I . UbcH10 & —Fh Al DL O A A Fo e DA
T P 9E8 i S 1 D g R PR

ARSI @ 1 UbcH10 JEH 9 shRNA., g Ji 14
W s 24 e N ity 5% 98 £ B bR NCT-H226 , 38 32 mRNA K&
A B AR IIE S, 7T LUAE NCI-H226 41 i A 200t
BR UbcH10 HE [, 40 At 3% 5 1 14 4G 00 245 21 D) 33 B
UbcH10 5 A 308K o] L i) NCI-H226 40 g 3% 58 1%
ML RIS, ATl NCI-H226 20 iS5 8 78 G, 3 & A= B
DL 25 R Sl o TR DTER UbeH10 2 B3Ik, AT
DI NCI-H226 20 B A% i e B 1 58 3 1

AR, TR IR AR G FE AL I DA AR Sk 3
TE ST R R, R 3 PR IC SR R R P 3k Ok
B VAT iR L € B A e e BF 5 I D 2 —
AR S50 3 3 B ST A G il AR DT R UbeH 10 35 Sk A1)
il NCI-H226 41 f i1 3% o4 L 3 AR AL A Jili Ji 119 56 A 3R
AR TR 0 IS AR B Lt R LUJR I A B 3
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