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Validation of the silencing site of rhesus monkey P21 gene in COS-7 cells
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[ Abstract] Objective To screen the effective silencing targets of P21 gene at the cellular level in rhesus monkey.
Methods To detect the expression of P21 gene in COS-7 cells ( derived from the kidney of African green monkey, Cerco-
pithecus aethiops) . Four small hairpin RNA (shRNA) sequences targeting rhesus monkey P21 gene were designed and in-
serted into lentivirus-based gene silencing constructs FUGW-TDT. The vectors were transfected into COS-7 cells respective-
ly. The suppression of P21 mRNA was detected by real-time PCR, and the expression of P21 protein was detected by West-
ern blot assay. Results Four gene-silencing sequences were screened that lied in 541-561 bp, 542-562 bp, 215-239 bp,
and 624-648 bp of the rhesus monkey P21 mRNA. Their silencing rate was (91.823.21)% , (82.47£2.48)% , (81.31

£.69)% and (87.35 +4.59)% , and the protein expression was (11.97 20.70)% , (20.22 20.65)% , (23.21 =
0.63)% and (14.4240.86) % , respectively. Conclusions Four effective silencing target sequences are screened at cel-
lular level, which can be used in gene silencing research of rhesus monkeys.
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AR I 525 S 0 ., X G B o pT R B AR
Z% , B )RS TR 25 S5 5 i F 55 45 R 1) 43 B
e o DRI R P e AR O 2 81 R 5 R T AR R
AR AR N RAS S 15 18 50 49 Sy g e AL ] ) A
SERNBUIR 25 W A LA S PR S5 9 ik 95 HoAA S
PN

P21Wafl/Cipl/Sdil ( 3CH fEFR P21 ) 2 4 Jid
R EED H N 7, 8T CIP KiE, P21 A
AT Z W CDK il 44, PR 240 B ) s/
Z 4 DNA W IR, RN, KW Lk
PN EA G I R DI RE, ST LEAEXT P21 W BE
FERIAE Trp53 ™~ Fl Atm ™~ /N E R PRI L h
P21 I3 T b8 04 Az DR 8 S R R Y
AMER B 4 F R P21 A AT RE S B R R
P21 TEIAAE A TR S i D g Ak 2 I HAR
FIEAE ARG . NRIT LUG g7 AR R TR 3
YIBR TRABEGE P21 FE MR & A IOk g v iV
TR, A< BIF 5% D\ 40 M 7K F- 0 358 5 i e 17 18 0 e
P21 B PR B0 A5, S itk — DR P21 RS REAE
FHZEE LK (9 HE R AT ST

1 #RFTTE

1.1 ##

COS-7 My [ v [l B2 Bk e FE Al A9F 5 e 440 g o
iL», Vero, Vero-E6 I H ATCC 4% . &4 ubiquit-
in promoter ( Ubi promoter ) P& AYZL (4,56 .25 H tan-
dem dimer tomato ( tdt) ¥R 45 FE:H i) FUGW-TDT 1 5
BEUAR AL I K= S0 g 3 R A7, IR 4R L (FBS) |
JIREE 4 Invitrogen-Gibeo 23 &) 7= i, 41 g 15 3%
%k DMEM 4 H Hyclone ; 5uRL £ B0 & W H - Pro-
mega; WS &I A Invitrogen; PCR 3457 &1
F TaKaRa A ;E. coli DHS5o J8% 57 25 20 il W [ 4>
KN H]; By P21 B Ebiik, I Santa Cruz
/N T]HRP ARIC A £ 5T BL-HRP 18 [ Sigma; PCR 5
W55 8 B 73 B Invitrogen 23 F] 4 41t ; B-actin
LRI [ LA 95 Xho 11 Xba 11 NEB,
1.2 shRNA HJigit

Life technology 7E£% shRNA i1 T H #R¥E NC-
BI % 4 ) o 48 3T P21 3 XY F B (NM_
00194722.2) , H<HE shRNA BEFFIFI , 164 1490 A5
Wit shRNA JF30 (JP A WL 1) . $E 83 5aE &
e P21 FERIER, BETF ALK (Chitp ://maidesigner.

lifetechnologies. ~ com/rnaiexpress/setOption.  do?

designOption = shrna&pid =261946071111563135) ,,
1.3 P21-RNA THEFESHENHEMEE

BARM S % R . H Xho 1 Al Xba 1 Xf
FUGW-TDT # AR AT RE VI AL, 28 1% B AR M 5E I
HLUK A B e Aifb 5 & H . Bk S F/FE AL
shRNA % HL IR A 16°C i R iE R AL 2 E. coli
DH5a H',37C H5 3% Ja PR O R P 45 7% I i T B TR
ue g R F (B F.5° -AGGAAGATGGCTGT-
GAGG-3"; R: 5’ -GCCTTGTATCGTATAAGC-3 ", 42
HCBH M 5e B B OB KL, Ay 4 & FUGW-TDT-
P21shRNA , ASZH A BAPEXT BE M A 5 A shRNA 1
233, FUGW-TDT 23 J5oki
1.4 HREFEERERMESE

HE& A 10% 16 4 1035 1 DMEM 85 37 W 7F
37°C, 5% CO,YEFA i M LR g, 7E75
A B L (6 ~8) x 10° ZHIFP 40,24 h 40
JU%2E B3k 70% ~ 80% R AT HE Y, SLIR 4325 3%
Hi2H (BAYEXT BE) Al FUGW-TDT-shP21 ffikigH, H:
HSURLAL 53 A DU AN EE XS R R ST B Bk,
YL4 iR Polyethylenimine ( PEI) &7 U I #:4E,48 h
Je BN
1.5 RT-PCR #ill & A 2B mRNA BIRiE

WS £E 4% 2H 41 ffd 4% BB Invitrogen Trizol Reagent it
HH 4543 59 4 AR B RNA, 0 Lok B S ik 0 &
VLA T 100 5% S F0 PCR, P21 25 H - F. 57 -
CGAAGTCAGTTCCTTGTGGG3 *, R: 5 ’-CATI-
AGCGCATCACAGTCGC-3" Tiit4 H4 i1 188 bp A4
B H B F B, 2 GAPDH, H: 8| W 5% & % ¢
Mk F.5°- ACATCATCCCTGCCTCTACTG-3’ , R:
5’ AGTGGGTGTCGCTTTGAAGTC-3 ", i i1 4 4%
261 bp ZEAHIH K A B, PCR SV R . 94°C FilAR
P2 min, 95%C 78 M 30 s,52°C i k 30 s,72°C ZEfifi
30 s,35 MG, 72°C ZE{H 10 min,
1.6 Western blot ¥ ZFHMMEF P21 EERR
ix

YL 48 h 5 FEhE AN R SRR A R TR
TIATI 19 1 x PBS #YEPIJE A 1 x SDS 24f#
W, S5 R AT 240 B J WO AR 2Rt ) v 50 i WA
VBN E M IR . SDS-PAGE 5% 7R 445 Ik iz 158 Jie
HLIKH 8% HI B LA I 4% RIRUZ I, B L
R 20 pgo RS MU P21 B re LA (1
1000 ) AWK 4°CHFF L, 1 x PBS F4-BEEE S
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A HRP HRIC 2P0 B 1gG (1: 5000 ) B A HF & 3
h, B85 525 H Image J R AFEAT K EE 3G 50 HT
1.7 Sitsth

AT 25 VR 50 5 R H] Fisher K356, P <0. 05
NN ERA BENE,

2

2.1

R

185 Hx P21 £ FT B #E = F1 shRNA
Life technology 7££& 1% 11 shRNA 5 %1, 7F {8 j1]
M P2ImRNA W B WK 1,

R EEE P21 S UL AT
Tab.1 The sites of P21 gene silencing in the rhesus monkeys
UKL B LiLEsy 2]l oL
Plasmids Sites Sequences Positions
FUGW-TDT-P21shRNA-1 1 GGCTGATCTTCTCCAAGAGGA 541 ~561
FUGW-TDT-P21shRNA-2 2 GCTGATCTTCTCCAAGAGGAA 542 ~562
FUGW-TDT-P21shRNA-3 3 GCGATGGAACTTCGACTTTGTCACC 215 ~239
FUGW-TDT-P21shRNA4 4 CTACATCTTCTGCCTTAGTCTTTAA 624 ~648

2.2

P h P21 F E IR
PEHL Vero Vero-E6 , COS-7 =Fh4i U4 H RNA
JE il cDNA, 58 PCR i B kA P21 F )
( E 1) iR oR =Fhaii P21 09 R E (A
SEEGH COS-7 EE Vero Vero-E6 B 5,554y | R L AW
FEEMSEEE COS-7 T3 RAMHI SRR

1 2 3 1

M

e BR g P21 AE = B 40 P S B, 1L COST;
2. Vero;3. Vero-E6;4. H, 0 AR X HE . M ; marker

1 P21 4000 B ks
Note. This is the abundance of three types of cells,1. COS-
7,2. Vero cells, 3. Vero- E6 cells,4. H,O as the negative

control, M marker.

Fig.1 Detection of the P21 abundance

2.3 WNEERMAMT P21 EFE mRNA HIRIE
BEYL 48 h J5H2 B RNA, RT-PCR #5illl P21 mR-
NA 7E COS-7 A )33k, wizol HEHL RNA, i
G HEAT real-time PCR % 2L HATHHE ., 5
25 # FUGW-TDT J5t #i AH Lk, P9 4> #4788 78
P21mRNA KPR TLERBCR B (P <0. 05) , 1
H FUGW-TDT-P21shRNA-1 AYTTERSCE 1 (91. 82 +
3.21)% , FUGW-TDT-P21shRNA-2 1% T Bk %k & Ky

(82.47 +2.48) % ,FUGW-TDT-P21shRNA-3 AL Ek
B H (81.31 £2.69) % , FUGW-TDT-P21shRNA4
HITTER R 2 (87. 35 £4.59) % (B 2)

1.2 4

e =
=] =
1 1

p21 mRNA #ik #
&

p21 mRNA expression

TDT

1 2 3 4
X EEZH FUGW-TDT; 1. FUGW-TDT-P21shRNA-1 ; 2. FUGW-
TDT-P21shRNA-2; 3. FUGW-TDT-P21shRNA-1; 4. FUGW-TDT-
P21shRNA4, n =4, * AR 53 A FUGW-TDT LL# P <
0.05,

2  SYBR-Green ¥ real-time PCR ¥l P21 F&[H
mRNA [H3&ik
Note. Control group FUGW-TDT; 1: FUGW-TDT-P21shRNA-1;
2: FUGW-TDT-P21shRNA-2; 3. FUGW-TDT-P21shRNA-1; 4.
FUGW-TDT-P21shRNA4. n =4, *means P <0.05, compared
with the control group FUGW-TDT.

Fig.2 Detection of P2ImRNA by real-time PCR

2.4 FUGW-TDT shRNA 3 cos-7 44t P21 &
B FRiE R &4 F

Western blot £l COS-7 ZHfiih P21 WKL &,
R WK P21 shRNA S UL 4 il P21 & ARk
SRV HRAT A b 2R GBI AT K B 4 AT
Hrf FUGW-TDT-P21shRNA-1 445 40 P21 ik
M (11.97 £0.70) % ,FUGW-TDT-P21shRNA-2 %
YefE AN P21 Fik i oA (20.22 +0.65)% , FUGW-
TDT-P21shRNA-3 #4 L J5 48 P21 k&M (23. 21
+0.63)% , FUGW-TDT-P21shRNA4 %% Yt J5 41 fifg
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P21 £k M (14.42 +0.86)% (8l 3) ., Western
blot {715 1Y 25 5 Fl real-time PCR 45—, pu/~ 40
RLETE P21 8 FKFRYTTERSCR I .

A 1 2 TDT 3 4
; T T Tg—y
P21 - WD e e
. ¥

100

relative P21 experession/%
P21 EEMN FRER

TDT 1 2 3 4

TE: A Western Blot Z521;B. JREEFAR B HT 4528, 1. FUGW-
TDT-shp53-1; 2. FUGW-TDT-shp53- 2; 3. FUGW-TDT-shp53-3;
4. FUGW-TDT;n =4, * F/~ P <0.05 vs X} 4] FUGW-TDT,

B 3 Western Blot #:Jll COS-7 Zifig+ P21 T H K
ikt
Note. A. The results of Western blot; B. The result of Image J
scan. 1. FUGW-TDT-P21shRNA-1; 2. FUGW-TDT-P21shRNA-2;
3. FUGW-TDT-P21shRNA-1; 4. FUGW-TDT-P21shRNA4. n =4,
* means P <0. 05 vs. control group FUGW-TDT.

Fig.3 Detection of P21 protein by Western blot.

3 itie

f£ CDKNI1A ~~ /NRUEAE B R 2 P21 &
DN FE PR 2 UE B L LA W R, R AR B
i B NG SRR M A K 2 BURE 1Y kR
#5 P21 BFIRAHE, AFF A IES CDKNTA 1948
Sefit P21 BYDIRESE A e 0] LLGERE P21 FEHE
Y v % 4% 25 T B, A H At — 2 g IR 1 S )
TS S e A AR P21 SR Bk
BIHTREE | WaA: MR A G B I T AN

AW K BRAE R € 1T P21 A DR 4%
FRIE W BT, TEAETISI e  FLIE SR an
MUFEAR A P21 3 53R, BOAR A H R4 IR B
P21 i 3RGA SR HHAH G, B I 2R Kk A ]
REJE 32 FMES T AT Y20 B P21 S 20 SE P 1Y)
PSR RN IR T h E s R B

ARHFFEH real time PCR F1 Western blot 43 H7
RNA 4L COS-7 4JigHh P21 mRNA JK-F-FIEE H
FL R O IR P AR, H 4R — 2 A B
THESL P21 DUBRAOE T AR

5 % X #
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