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(4 T 8 & Fg i ) A5 40 M s B 45 B human telomerase reverse transcriptase , A\TERT )FE A 1) RNAi ik,
BT HE A K W 9 SWAS0 A1 M B i S i, & ¢k 3t 3 AR M1 ATERT 1Y) shRNA J¥ 51 A1 54 Xt B 51, 4301 7 [ A
pGPU6/GFP/NeoZk A , # 7 RNAi /& pGPU6-hTERT-1.2 .3 F1BH M X B 4% M4 pGPU6-hTERT-NC, 54 4t SW480 40 i, RT-PCR
K& 2H 2 A ATERT mRNA FE3K Y540 , MTT BA6 I T 8 ATERT mRNA Fik%T SW480 AN MIasm sym . 48 & : jish il i
3 A5 hTERT mRNA 5 R EEZH 484K ,3 F RNAD 2RI BEW] A0 6 SW480 4 Ml ATERT mRNA K31k, pGPU6-hTERT-3 4
SW480 ZH il ATERT mRNA FiK7KF-3%5 X RRAL T I8 B Ry .35 0. 347 £0.028 05 0.513 £0.032,P <0.01 ). §%% 3 Fl RNAi
FARIBIHE R AN H] SW480 L8 , pGPU6-hTERT-3 ZH 21 M 5l 0 il 3845 25 (0 IR A g 44 ) B2 Al pGPUG-hTERT-NC 41
T 525 (50.08 £0.43 )% vs (4.11 £0.39 )% (3.88 £0.35)% (3.38 +0.35)% ,P <0.05 ], % & : %% RNAi Ziik
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Effect of RNAi-mediated silencing of the human telomerase reverse transcriptase
gene on colorectal cancer cell proliferation in vitro

Sun Yan, Meng Yongliang ( Teaching-research Office of Internal Medicine, Faculty of Medicine, Shandong Wanjie Medi-
cal College, Zibo 255213, Shangdong, China )

[ Abstract ] Objective: To construct an optimized human telomerase reverse transcriptase ( ATERT ) gene-specific RNAi
and to evaluate its effect on human colon cancer cell proliferation in vitro. Method: Three hTERT-specific RNAi
sequences and a negative control ( NC ) or scrambled sequence were cloned, respectively, into a pPGPU6/GFP/Neo vector
to generate pGPU6-GFP-hTERT-1, pGPU6-GFP-hTERT-2, pGPU6-GFP-hTERt-3 and pGPU6-GFP-NC. Human colon
cancer SW480 cells were transfected with these vectors respectively. At 24, 48 and 72 h after transfection, hTERT mRNA
abundance was assessed by RT-PCR and cell viability by MTT assay. Results: The 3 hTERT-specific RNAi vectors con-
structed were all effective to silence the ATERT gene; hTERT mRNA abundance in SW480 cells transfected with pGPU6-
GFP-hTERT-3 was significantly lower than that in SW480 cells transfected with pGPU6-GFP-NC ( 0. 347 + 0. 028 wvs
0.513 = 0.032,P <0.01 ). All the three hTERT sequence-specific RNAi vectors were effective to inhibit the prolifera-
tion of SW480 cells; cellular proliferation inhibition rate in SW480 cells of pGPU6-GFP-hTERT-3 group was significantly
increased than that of blank contro, liposomal and NC group ([ 50.08 +0.43 ]% vs [ 4.11 £0.39 |%, [ 3.88 =
0.35]% and [ 3.38 +0.35 |% ; P <0.05). Conclusion: RNAi-mediated hTERT gene silencing results in colon cancer
cell growth inhibition and may offer a novel therapy for colon cancer.
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Ui -5 200 L ) A A A B s 7 B DA G B Y
TS X R 0 A RN R A R A
I #% S B ( human  telomerase reverse tran-
scriptase , hTERT ) J2: 3t 407 Jilf (4 4% O 4 16 0 L4327
hTERT J£PH T LA F] B RNA SHASAR A Bk DNA Jf:
PIEIRSERY N R (A i s Bu M v ] O RS
A KTERT 7 LA # vy R i 04 15 1 7 448 i 1 s Ao
FEAR MBS LR EE , 20 i AT LLBR e e AILIBI I & 2R 7K
AR K g A R T AR R D B R 2 —
RNA T4 RNA interference, RNAi ) & A A pyed (4
SR IERE TR R AR S A Al A
RTERT F& R RS & JE AR/ RNAC short hairpin
RNA, shRNA )i 5 2 43 A, I 5 e 3 AR M
20 SWAB0 v, Tifi 126 41 ) AR F 1) B 2H 3k
A, R DU LT SWAB0 4 At 35 4 1Y 52 1l , LA A i 5
K BE IR Y T B8 L6 LA

1 MBS

1.1 EZ&Z#H5RHA

pGPU6/GFP/Neo A& {175 B AW, R
il N UIE Bbs T \BamH 1 A1 Pst 1 ¥4 [ MBI 2
Al T4 FEHERG A /INZI &R DNA B Rl 2l

iR & B RS 7l Lipofectamine™ 2 000 14
H# = K /vn] ,DMEM 58 G4 I35 Y918 H Hy-
clone 2] o SERTTTREE H 1 B A 0008 w5 R
K M SW480 g [ ATCC.,

1.2 &34 m¥ed hTERT % shRNA A7)

F] H GenBank #: % ATERT () ¥ %1 ( NM _
001193376.1 ), ¥ M Tuschl 531 5 0] 4% 1138 F 9 1
X BA( negative control, NC )7 %1 Fll siRNA JF# 51, X} 1%
FE TSN HEAT [R50 07, e Ja ek 3 2% 7 B Ry
hTERT N T4 B, Wit IF- & it n] hTERT %5 IA
() shRNA JEHI( & 1 )o &I shRNA Al 1 () 25 26
ZERVE T TTCAAGAGA DL %0 B i 4 1- {5 5,
shRNA [ SR 20792k FH TTTTTT 2544, 1F Ui
B 5 RN T CACC, 5 Bbs 1 BHG T 8 ZE
Uit HAN ; S CBERAR A 575NN T GATC 5 BamH
1 BV 5 T 100 %6t o R 5 Q2R siRNA 19565 — 1> 0
FEARJE G TE CACC JS#MIAS Go 4 DNA oligo J
TE( pH 8. 0 )i , WA 100 wmol /Lo HUFH LY A 1E
SCBERIIR SRS oligo WRIRAS S wl, i PCR (AR
K, A 95 °C .5 min,( 95-n )C 20 s, 3t 70
AR n N SIS B IS v R R &
20 nmol/L, FF RNAi #iiARm .

&1 hTERT EEH shRNA F 5
Tab. 1 shRNA sequences of hTERT gene

Name shRNA sequence
hTERT-1 Sence: 5'-CACCGTGTACGCCGAGACCAATTCTCAAGAGA AATTGGTCTCGGCGTACACCGTTTTTT-3/
Antisence: 5'-GATCAAAAAACGGTGTACGCCGAGACCAATTTCTCTTGAGAATTGGTCTCGGCGTACAC-3'
hTERT-2 Sence: 5'-CACCGCCAGTCTCACCTTCAATTCTCAAGAGAAATTGAAGGTGAGACTGGCTCTTTTTT-3'
Antisence: 5'-GATCAAAAAAGAGCCAGTCTCACCTTCAATTTCTCTTGAGAATTGAAGGTGAGACTGGC-3"
hTERT-3 Sence: 5'-CACCGTGTGCACCAACATCTATTCTCAAGAGA AATAGATGTTGGTGCACACCGTTTTTT-3’
Antisence : 5'-GATCAAAAAACGGTGTGCACCAACATCTATTTCTCTTGAGAATAGATGTTGGTGCACAC-3’
hTERT-NC ~ Sence: 5'-CACCCTCCGAACGTGTCACGTTTCTCAAGAGAAAACGTGACACGTTCGGAGAATTTTTT-3'

Antisence: 5'-GATCAAAAAATTCTCCGAACGTGTCACGTTTTCTCTTGAGAAACGTGACACGTTCGGAG-3’

1.3 RNAi 4oy E 5

B2 pg pGPU6/GFP/Neo 24,37 CF Pst 1 Al
BamH 1 XWEFY) 1 h, B BEHEGE R fL vk 43 25, [l 48
TRH B, 1% 2 50 ng/pl, K H 5B kK E K
hTERT-1 .W\TERT-2 \hTERT-3 1 hTERT-NC JE:[H Fr Bk
TRA, T4 FEREEAE 22 °C P TIESE RN 1 h, H
5 wl BRI AL DHS o B2 SN, R0 EE R B
I B T, FH A/ N S AR gk A, A

FAKH Pst T A1 BamH 1 53 0 B D) 55 78 o W00 28 %
FEERA AP 438 55 5%, IR T 2 e . 18
F1Y 5 2 24Kk 5 51 4y 44 pGPU6-hTERT-1.,2.3 Al
pGPU6-hTERT-NC.,
1. 4 F48 RNAi #AR3EF KR SW4A80 4m it
SEE A RS X RRAAC AU SW480 4iiffd ) i
A RRZH (A G5 5 i ) ) . pGPU6-hTERT-1
4. pGPU6-hTERT-2 41. pGPU6-hTERT-3 41 #0I
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pGPU6-hTERT-NC 2H . HCXH A= K 1 i SW480 4l
Ji, BB O AL, TR AN 2 1 x 10°/ml, 2
FhZ 6 fLACT , FFATIE K 2 70% ~80% I4& Ja kit
BEYy [ pGPU6/GFP/Neo KM A GFP R 45 %
38 T 5 i SR SR AN [R5 ] s ( 2448 .72 h)
SO A MRS, TR AP 5 L, 15
GNP
1.5 MTT &4 m 4 4 RNAI & 28 84k 2F SW480 4m
L3876 5% v

SRR B A S MEAL. R
24 48,72 h [a 8 FEALIMA 20 pl 5 mg/ml ) MTT
W, BT P AR SR IR 4 b, W FEFLIN IR IR,
BALIA DMSO 200 pl, & FHEIK FRm RS, #iE
SEAOTVE TV, ARG 2 490 nm I K AL IEEE
FECD A MG FEMEIRC% ) =[ (X4 D i
-FHHADME) -(LRADE-SHHADE) )/
( XHRZE D - 25 4L D {8 ) x 100% , 2 i 41 i A=
N ES LS
1.6 RT-PCR # | % 28 RNAi # 4Kk 45 2 3 SW480
2 i hTERT mRNA &k # % vh

BRI K B B 4% 2H SWA480 4T it , % Y4 J5 43 )
KEF% 24 48 .72 h, AR 4H T, £ HCAE IS RNA, D)
1 wglt RNA WA UEFT RT-PCR. ATERT HYIE 5]
¥ 5"-GCT GCT CAG GTC TTT CTT TTA TG-3' ,J%
514~ 5'-CGA CGT AGT CCA TGT TCA CAA-3';
LL GAPDH N Z:, HiEIm 519k 5'-CTC AGA CAC
CAT GGG GAA GGT GA-3' , K[ 51 ¥ H 5'-ATG
ATC TTG AGG CTG TTG TCA TA-3'. ¥ #4544 H
94 °C FAEM: 2 min, 94 C M 30 s.58 CiR k1 min,
68 °C ZEff 2 min, 3 40 NEIR, 68 C AR UK IE A 7
min. 2% HHEHEEERS UK S E , 3 450 bp K/MH
44 GAPDH , 130 252 bp K/NBY 4545 K9 hTERT
mRNA. Quantity One Ak g BT hTERT 11
AN 5
1.7 %itsae

K HI SPSS Gt , B LA x + s Fon, Al [
BN R T 25001, LL P <0.05 5 P <0.01 %75
A BE.

2 5 R

2.1 M MEYew hTERT % B 49 F 28 RNAI £/
pGPU6/GFP/Neo /& I A Bii5 H BamH 1 . Pst

I .Bbs 1 3 P EgYINI S . Pst [ BN EAT BamH 1
M Bbs T Z I8 A FH R BeZ e, Pse T BEDIA 5 4%
B, ANBERE Pst T BTREYI . BrBEWHEE ML fa v AS )

2 E ) R, A RN RER: Pst T VIR, M4
BamH 1 PRV G S 2kME, B2 5 000 bp, #5451
W hTERT KR A B ) B2l 28R KN .

BamH 1

B 1 ZEZH RNAi HENEILEEE
Fig. 1 Recombinant RNAi plasmid
identified by enzyme digestion
M:DNA Marker ( from top to bottom: 10 000,8 000,
7 000,6 000,5 000,4 000 ,3 000,2 000,1 000 bp );
1: hTERT-NC plasmid; 2: hTERT-1 plasmid;
3: hTERT-2 plasmid; 4: hTERT-3 plasmid

2.2 F28 RNAi 84KR 2 35 5 SW480 m fie.

DG B (K 2 ) & BIL, A B AR L Yy
SW480 4Hfifl 24 h J5 I iR PS5 ,48 h B4R
T AN Bk I, 72 h S0 5 S A1 RO BRI
o FULI A8 h Y BUR B , 21 80% o Uk 48 h
J& pGPU6-hTERT-3 41 (1) % Y % @ 3% & F pGPU6-
hTERT-1.2 #1 pGPU6-hTERT-NC #H[( 0. 618 =
0.035)ws (0.432 £0.022).(0.481 =0.017 ),
(0.355+0.016 ),P <0.05 .

2.3 T hTERT & &34 #ph) SW480 2m 3 74

MTT K U 25 R (Kl 3 ) Bon, %% 72 h )5,
pGPU6-hTERT-1.2 i1 3 £ SW480 4 Ji 38 7 1) il %
dgeas (0 B8 2 (P <0.05 ), JL LA pGPUG-
hTERT-3 &% WA B[ (50.08 £0.43 )% vs (4.11 +
0.39)% ,P <0.05 ], %5 AT BR4] fg BiiRxd B2 5
hTERT-NC ZH 20 S35 40 1 32 Z Rl AR A T i 35 25 =
(P>0.05),

2.4 33 RNAi &K A 2 T 4L SW480 2w e 1
hTERT mRNA #) & &

RT-PCR #5345 R( £ 2 K 4 ) @R, JE B AT
B84 | pGPU6-hTERT-NC 21 5 25 (4 X} B8 4 hTERT
mRNA YR IAZ 8] TC i % 22 %( P >0.05 ), pGPU6-
hTERT-1.2 1 3 #H hTERT mRNA % ik #5525 (4 %} 1R
ZH 4 58 /(¥ P <0.05 ), LU pGPU6-hTERT-3
HE N % 0.347 £0.028 vs 0. 513 £0.032,P <
0.01 ). KL EFE hTERT-3 YEFT )G LEF5T .
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B2 EZH RNAQ SR I SW480 HHa( x 100 )
Fig. 2 Recombinant RNAi plasmid was successfully transfected SW480 cells( x 100 )
1: Blank control ; 2: Liposome control; 3: pGPU6-hTERT-NC; 4: pGPU6-hTERT-1; 5: pGPU6-hTERT-2; 6: pGPU6-hTERT-3

100 ¢ + Blank control & pUPUG-HTERT-]
” 80 * Liposome control - pGPUA-WTERT-2
s o PGPUG-HTERT-NC oo pGPUG-hTERT-3
2 60 y
- = e W
S 40 1
= 1
E 2F

N —
24 48 72 96

lime (t'h)

B3 HF RNAi HEHIE SW480 A HaiLTE
Fig. 3 Transfection of RNAi plasmid inhibited
the proliferation of SW480 cells
* P <0.05 vs pGPU6-hTERT2 or pGPU-hTERT3

x2 ERTHBEFZERERER
SW480 #liffl hTERT KR i%
Tab. 2 The hTERT expression of each group at
different time points after transfection of SW480

cells with interference vector

Group 24 h 48 h 72 h

Blank  0.493 £0.026 0.513 +0.032 0.504 +0. 025
Liposomes 0.478 +0.012  0.483 £0.035 0.471 £0.023
hTERT-NC 0.480 +0.027 0.479 £0.021 0.487 +0. 052
hTERT-1  0.473 £0.025 0.450 +0.0522* 0.469 0. 054
hTERT-2  0.468 £0.021  0.423 +0.024 * 0.457 +0.012
hTERT-3  0.436 £0.017 0.347 +0.028 * * 2% 0.435 +0.034*%

*P<0.05,"* P<0.01 vs blank control;* P <0.05,%% P <0.01
vs hTERT-1 and hTERT-2 group

B4 3 RNAI ik 48 h /5 SW480 48
) hTERT mRNA HIRiE

Fig. 4 Expression of h”TERT mRNA in SW480 cells

after transfected with RNAi plasmid 48 h
M: DNA Marker ( DI.2000, down from the 2 000,1 000,
750,500,250, 100 bp ); 1: Blank control; 2: Liposome
control; 3: pGPU6-hTERT-NC ; 4: pGPU6-hTERT-1;

5: pGPU6-hTERT-2; 6: pGPU6-hTERT-3
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i L T EL A AR v 1) PR R S L TR AR R 2
SR T B S 10T A 5 ) i A R 9 2 LA
A, FCAZE 2P AN 380) g or J 040 355 e, T e
Jed A rb T LA 2 A 0 1) vt KL TG 14 A ATERT K&
IR o SRR S i R AR R 2 — R —
PRz bERZ & H( ribonucleoprotein ) , FH 34 il RNA(
human telomerase RNA,hTR ) Sk BEAH < FH( te-
lomerase related protein, TPI ) M hTERT =84y 2
A 1 1 o ¢ 2y AL 3 I N R VAl
mRNA A Ui .57 ATERT mRNA £iK-5
S L ik 1 A N 2 R O, TN g s i ik ) A I
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FELoRL B I K ATERT mRNA 223k, 7] 52 B3
B, 5 LS e 1) O R B il S B 5k
)[Rl RTERT 35 K 75 i s 40 it o 3k,
Arf HAE IR YT A, REAS O OR AR S5 1 910 o) B e e
Jed UL A0 A AR R b At v TR B RLIA YT R BT Xk o

RNAi R —Finse A TR TR, e &k
Ji& B Ay v A R R BEL T B SR R SR A A R T
HI6) Ebxk RTERT 19 RNA 9088 24 3 febd iF
FERIRRIT 7 1], {H RNAQ 76 0 2L 20 W 40 B o3 s e %
I AR BR ] Tz R ik — 2 R . &%
TSR — e SE N IR 1Y siRNA WUBE{A, /022
X9t mRNA 1 20 %R b BoA K 1 i
RANGEA PR mRNA 8 F 08 B8 724, T RNAI
— M E TR AR T O S T mRNA
A B I R B B AR MR A A Y
SIRNA 431t 5 v o H0 J5 PR A T R A o 02t

ABFFE K IR, FE Y80 5] hTERT Y siRNA 48 h J&
YRR EIE, FrisiT iy 3 4~ siRNA F B4} hTERT
mRNA [ FRIBLEA [ B (8] £ 35 7= AR VR F L
Pl pGPU6-hTERT- 3 Y4 il RCR e 4f . 5544 72 h
J5 .3 /N SE G 2H A0 A A 1 A7 B TR AR BE A, A
kY pGPU6-hTERT- 3 4 AW .

g5 Lk, AR A T ¥ ) hTERT 1) RNAi
B % I8 #i A& pGPU6/GFP/Neo-hTERT shRNA, %%
YU L AR R e SWAS0 4 At i 1 g , LML
Al BE S SW480 ZHfIN hTERT mRNA ik i
it r TR P A O, H E X R s 400 L O T 4 R )
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