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Abstract: To construct a recombinant adenovirus vector expressing small RNA against mouse cnksr2 gene,the interferce
primer were designed according to cnksr2 gene sequence,which was cloned into pshuttle—H1 vector with Bgl Il and Hind
IM restriction site. E. coli BJ5183 sensitive bacterias were cotransfected with lined vector cutted by Pme I enzyme and ad-
enovirus vector pAdEasy—1. The obtained recombinant adenovirus vector was cutted with Pac | enzyme,then adenovirus
was obtained in 293 A cells transfected with lined recombinant adenovirus plasmids. The titer of virus was measured based
on the appearing of CPE and was determined by TCID50 assay. The interference efficiency was caculated. The
recombinant adenovirus vector targeting to cnksr2 gene was constructed as evidenced by DNA sequencing and
identification of enzyme digestion, which titer of concentrated virus was 3. 98 x 10" PFU/mL. The expression of
endogenous cnksr2 mRNA in PC12 cells was specificially shutdown by the recombinant adenovirus vector with an
efficiency above 50% . The interference of cnksr2 gene was successfully constructed.

Key words ; cnksr2 , interference , adenovirus

CNKSR2 ( Connector enhancer of kinase suppressor of ras 2) & — A F Z MM ELEH, A
cnksr2 ﬁlﬁﬁ% Therrien 5 N Se 76 R Mg f & I, enksr i — #1025 Ras 5538 %iﬂ%lﬁﬁfﬁlﬂ
CNK"''. BiiJi5 , Nagase 25 N\GiES2I FLNY enksr [0 U5 FF 91 2 — enksr2 76 AR 4140 b e S vk s 2351
cnksr2 Skt FE0 1 B 1 Ay 44 o CNK2U L DIFERTF 5T R W, CNK2 HAT AN S5 388, Ay 423k 2 Elfﬂ?
MAPK {55 1 3 45170 T MAPK (% 5388 4 X F i 22 20 M 14 0 Ak A 36 T B4 0, e R B K IA T
(Neuronal growth factor, NGF ) Ji 34 T, MAPK {553 1% 2 i 35 i 28 200 M 43 Ak B9 A% 00 1 5 0. 253 4h,
CNK2 i£ 7] LA i35 Densin—180 ,S-SCAM & PSD-95 444, ¥ 4 25 200 0 5 i 5 2K 1 5 A W g SR 47

7S B B :2012—10-12.

EEUR : EHEK A ARG (31171306) (L754 B AR £ 4 (BK2011568 ).
BIRBL R A« pit, T, B2, 598 1) - A A= 02 . E-mail : xuebin@ nju. edu. cn

— 103 —



B U4 (A ARBE2 ) 55 36 445 3 11(2013 4)

T 41 28 40 M5 ik I 8 11 A D/ S 3 R SR R 20 AR G i TR B AR A — ) BB IR g A R
cnksr2 fRBRIAR TT FE S5 A o B R E IR N R SRS R e B I T BN e 3 S SR e
i 1 SHLTEANTERE , FE T enksr2 383k MAPK {5558 %855 Bh 2 240 M 1) 43 A LA K2 2 5 0 28 4 L 28 fo f
AP U HE AR M 22 R 48 B RURS BTG 3 0y RS b R P AR L. R, S T — B SR
cnksr2 TEVR 151 2 AL 531k S 5 il I 2 11 BOOR JCR BILTRD , 8 17 B 3 — 2D B 5T enkesr2 7R K 0 R IR T SN
i3 B SRS R A i R P VR M enksr2 JE D] IR B0 B T B0 . PC12 4 2 —Fh
FRZEPN 23 D AR, SR8 BRUVE 4% 20 JHLJRE , S I 5 ERK A8 1) ot 2 200 L 2 1) SRRV Y, 5 5 T T 05
MAPK {55388 5 % b 22 40 M o0 A3k A b A Ak BB S AV FR T . T enksr2 78K BB /N B BLAT 15T
PE, 0 T2 T iz LR e, AL i b 3A TR 2 T/ enksr2 T3NS 35 BUR 84K, JF HAE PC12 21
WO T PR,

1 PR 5k

L1 ##

KB BIS183 KA B TOP10 ,pAdEasy~1 I ¢ H 28 BURL L K pshuttle~H1 242 BTk, AR S50
ZEORAE. QBI-293 A 254 A B I 4n Bt r. PC12 4 f2 %) HE Ad-scramble S AR SCBG 2 (A7 FR il N 1)
fit} ‘T4 DNA JEHERG /N JMERERR I (CIP) (SEI2EE 5t PCR kit Il [ Bioneer 23 H). ¢ 5E 7 PCR
ABI-7300. Ji54= 1fiLi& 1 H WISENT A 5], ShIfil i 4 A Hyclone 23 w]. 4140 1 15 7246 2 4 Thermo /3 w] 7
Bt KB enksr2 3ER T3 %)) cnksr2 SIRNA : CAACAATTGTGCAACAGGA.

1.2 Fi&
1.2.1 pShuttle—H1-Sicnksr2 3 Ji #5264 #y 3

FE enksr2 LRI THRIF 9 SERZATIR 7 BOB SR, Wiviali A Bgl 1L Hind T RGYIA 5. 1B R I 55
BAFIR i Boidiid T4 DNA SRR L. e pShutde—H1 ZER UKL, F Bgl 11T Hind LR 14 P DI G AL
WD, P /N TP it ( TP ) 4 Bl U5 Y pShuttle —H1 2842 FORL 25 B R . F F DNA & 2 FpRe A A7
Bgl 1A Hind Mz 531 pShuttle—H1 2R R 5 18 KOG M9 SEAL IR P Bole £, B i 4 7 W) Al 2 e e Jik 2
A TOPIO KIGHF I, IR TR N H &R LB Al BCT 37 CREFRAR I BRUR FRIBUE K R4 19 e R b AT ok /)s
$&, EcoR 1 WYY ¢ . S lUOSAVESE R, AT 1 , K A 1 2N 9 Bz iy 44 24 pShuttle—H1 -Sicnksr2.

1.2.2  F40 cnksr2 T MR8 A2 09 My 3

JEHFR R, B4 pg ~ 10 pg 28 Pme | BEYIFE02MEAL , BRARHEEEIE M 2 AL B VI 5 19 DNA 35T
20 pLEE Kb A AL AL BUR S 1 WL (100 mg/L) B 2 20K (pAdEasy — 1 BkL) 2 [ fk E.
coli BJS183 JFAZ AT . Ik T RABE R Py LB P4, B T 37 CHEFRAHNEEFR 16 h ~20 h. PR KK
U B salE  HEAT ORI Pac 1 FEVISEE , BHPEZS AT 1551 30 kb 2247 K2 4.5 kb 5 3. 0 kb P25 K BHME
SERHEATIN BN, O H R S R A BN Y enksr2 TN BEBTRLAE T , 544 pAd=Sicnksr2.

1.2.3 pAd-Sicnksr2 TG0 LK

HU10 pg fr15 pAd-Sicnksr2 FH B Pac 1 5857 HEY), 48 50% SN BE K 75% L BEGEBDTTE S , 3
T ddH,0 =20 CURAFE . # b — P LML FURL A ] Lipofectamine 2000 fig 5 {4 5% Ys 2% B2 24
60% , R T 100mm 40135 IR LAY QBI-293A,5% CO,,37 “Cf k3537 e Yy Jm AN RN 1] , 76 il T WLg
MRS, T MR E 0 At . 5505 7 d ~ 10 d, 20 i ) 300 34 25 £k ( Cell Pathological Effect, CPE) |
Iy WU B A4 A 5] A 4 B V%, o B S BE. fF A CPE 3K 21 70% , &5 D AR A, T -70 C Al
4 CRIEVRRML 3 K, BRI B3 T-70 CORMTA . RIS 00 B B 44 4 Ad=Sicnksr2.

1.2.4 g3 & 64 & (TCIDS0 %)

Ad-Sicnksr2 7 QBI-293A ZHiarp 438 3 Q5 A 2B 540 419% 37 i e 2 (Tissue Culture Infectious Dose
50, TCIDS0 ) 3 K6 B 25:37% 182 . QBI-293 A 4 FH 2% 19 i 20 15 37 5 ik BE 24 1x10°/mL (4 0BT, LA
100 WL BEALERN T 96 FLAR (Rl 10 AR R Ao 2E M RO R4 . BEHERT 10 FLAIAL00 wLfH]
— VR BRI, 55 11,12 FLANA 100l 1 2% JiG 2R R 250 0 [T R 5T 50% CO, }53744,37 C
3510 d,9R)5 Wik T S HEAN I L CPE (9150, L& A CPE Bk BHIEAE ) e bRt
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RN AR : T=10"""" [U/m. H+fr 1 d = LoglO TR A4 S = SRS — AN 188 J3E 4 19 BV L
HZF.
1.2.5 mpsEs

A TR BT I 4R - QBI-293 A, L 10% fifi 4 1) DMEM }53% %, ,5% CO,,37 CHIE IR REORIRE
RS AN A0 - PC12 ZHf, DL 10% ST 5 % G4 i 1) DMEM Ki %5 ,5% CO,,37 CfrE st
1.2.6 Momaii

PC12 Zi I 2SR G s 5 U TE 1ML DMEM 85 55358, SR )5 435I Ad=Sicnksr2 FIl Ad—scramble, £ i
TREEIEGE 6 h J5 40 10% T 1ML S % G 2F L 1 DMEM 1 3R SE4k 224 55 48 h.
1.2.7 Real-time PCR #:m|

FiFRny PC12 ANAfERYe 48 h 5K 1 75 B 3545, I 56 W8 19 PBS ¥ 2 3l , Trizol fifi#2 RNA. RNA ]
NanoPhotometer ( Tmplen 23] ) 7 2 J& HX 800 ng #EA7 S % 53¢ [ % 5% R ] TaKaRa 23 w) #1952 e s ialm) &,
37 C I 15 min,85 C 5 s & |k J2Jij. Real-time PCR W& & 4 :2xSYBR green 10 pL,Primers 1 wL,50x
ROX 0.4 pL,cDNA 1 pL,H,0 #MFEARFL 20 wL. #:0 B 1514 : cnksr2 —forward : GGAGGAAGCCAGTCT-
GTCACC, cnksr2-reverse ;: TTACACGTGTGTCTCAAT ;18 s—forward ; GTCTGTGATGCCCTTAGATG, 18s—reverse ;
AGCTTATGACCCGCACTTAC.
1.2.8  %itF ot

SRI Excel 2003 A4S HIEAE Bt POR RSEIIERT ¢ Ko, AT S5 19 Bles 0. 2411 LR 0
R J5 22004, P<0. 05 22w A gt m 2.

2 iR
2.1 Ad-Sicnksr2 B9

PR ER enksr2 BT H W T8 2 pShuttle—H1 ZE4% oz i, 44 2 5 55 4H k7 pShuttle—H1 , 28 EcoR
I A b % , BHPESS R 3 314 bp BRSO (1) Sl i — 20N FPIESC 5, B F 2 BORE 48 Pme | 50T
VI A 5 55 s v B PR o 2 SOk A 40 7 P9 2R 77 ) D5 S A, Pk e P PRI VK, OB/ NS 48 Pac T FVISE
JE , B2 RE B 55T, — 45290 30 kb IR A B, 53— 254 3.0 kb /N BL (&1 2) .

M1 1 2 3 4 M2 M1 1 2 3 4 5 M2

15 Kb
5Kb
2.5 Kb
250 bp
M1 : DL 2000bp DNA marker; 1.2 pShuttle—H1/EcoR 1;3 .4 M1 :DL 15Kb DNA marker;1:pAdEasy—1;2:pAd-Sicnksr2;3 .
pShuttle-H1 -Sicnksr2/EcoR 1;M2 ;DL 15Kb DNA marker pAdEasy—1/Pac 1;4.5: pAd-Sicnksr2/Pac 1; M2 . DL 2000bp
1 FEHR# pShuttle-H1 # EcoR 1 B4 E DNA marker
Fig.1 Identification of recombinant vector pshuttle—H, 2 EARRERL pAd-Sicnksr2 B Pac 1 B3] L E
by EcoR 1 enzyme digestion Fig.2 Identification of recombinant vector pAd—Sicnksr2

by Pac 1 enzyme digestion
2.2 BRIRE RN B R
B EETE QBI-293A 4 fg rp ™14 3 AU, SEATIR BE I € . MR/ TCIDSO ¥, 7L J5 45 10 d Wig¢
CPE(K 3) , i34 B 77 A4 1 CPE RYFLAL, 71815 2 I T2 00T 8
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T= 101+d(s—()‘5)= 101+1(6A8-0A5)= 1073( 100 }LL ﬁﬁ{%ﬁ{&*)
T=10%"TCID50/mL.
i F TCID50 30 2] ()3 B d =1logl0 i HeArifEZs BEVL &5 0.7, Bir LK TCIDS0/ mL 46 p PFU/mL
T=1x10*"""PFU/mL=1x10"°PFU/mL=~3.98x10"PFU/mL.

control Ade-Sicnksr2

3  QBI-293A 7E B Ad-Sicnksr2 J5 CPE W= 4%
Fig.3 CPE occurs in QBI-293A cell after infected with Ad-Sicnksr2

2.3 FEAFH cnksr2 BRIRE R PCI2 30
Ay R BUS Y Ad-Sicnksr2 1 Ad—scramble [ PC12 4ififd 5 1F TR :Z/I((i):-l;cramble
# PC12 41 il % RNA, £ 17 Real-time PCR RV, 45 5 7R, Ad— 257 O Ade-Sicnksr2

Sicnksr2 YLy PC12 4R enksr2 1 mRNA 32k B 5 A% TR e
HE R 7 Ad—scramble F11E % 19 PC12 il (& 4) . % 45 Sk 52 &
HAHL enksr2 BRI EEAE PC12 41 B s T3 enksr2 HYFRI5. 1.5
3 i

fie 22 24 7 1% 4k 5 1 3% B MAPK ( Mitogen-activated protein 0.5
kinase ) S £ il PN F 000155 B, R0 0 R A L oAb VA 22 00

2.0

20 AR T M R R A A A R Y rf | CNK 2 Raf 254 CNKSR2
HH,HHHZS 53] Raf [n) 20 15 552 5 00 0855, 76 S i B % 40 Al B, B4 3R PCR &M cnksr2 7
CNK i@ X} Ras J& Raf [R5, 45 MAPK {553 i 116 P, 520 PC12 R B FRE

LY 38 B L S Al FAT 22 40 B, Al 5 R R I 40 B 7 4R R ] iy g Fige4 Realtime PCR analysis of cnksr2
@[1,13—16] ) Tﬂ—:%ﬂ% ) éﬁiﬁ@ l:FI , CNK ﬁ%ﬂ%% %ﬁ%%% ERK & Raf after infected with Ad-Sicnksr2 in PC12 cell
TR T EE A LA ONK2 AT Raf—1 §9 C 3 Tl
gEA S PH 5o Raf—1 52 7 FATMME |0 i MAPK {3 5 B T 22 40 40k A5 25 7 B4
F,7E NGF SIS , MAPK {7553 % 2 8 15 1 2 20 M 3 AR 1 % 00 5l 00, CNK2 34 2 NGF FT i 11
Ras/ERK {5 53l %1% 7 S PC12 40l 04k i ah i (2 B4k 1 7 Il FL3h % CNK2 45 CNK2A J CNK2B
2 ANEAY,2 R A X BITE T C s F AR [R]. CNK2A 1Y C 5 #islfu & —A> PDZ 5 Mk 45 & ¢ 51, nl
A%t 4y Densin-180 S-SCAM il PSD-95 %5 FA7 PDZ S5 Hg s () 25 11, I Ll i 25 4 3k e 28 11, P45 p 2 4
Ja gl J 2 11 S A MR BR 4R 7F CNK2 sk BB B0 T, 22 A0 5l 3 11 S S W S 7). 7k
SURE BT AFAE G PR 2 A0 28 s 8 0T R R /D, i 2 A D 2 A = B 1 D RN B o SRE FR R
% RGN EERG AL 2 — L s R B, B D B RG FROR (9 5 R AT AE enksr2 SPGB, BER
cnksr2 PIBRIARTT RERT AT & BRI A TE BRI, 45 enksr2 (YL (A2 i S EhBE , enksr2 T RE IR
ZEAAE X B S R B B R L LIAERF SR W, enksr2 T DL 3 MAPK {75 538 4 981 45 b 25 440
Me oAb H 25 2 2 A0 5 M J5 85 VR G 0 T I, 2 52 ) S00RS At & 7 3R T BORS it 4 SR0E S5ORS il
o T WL (0 B B PR oA TR B £ TG onsr2 JRE PR T LEL IO , DR A ROV R TE AN 222 W B HL L %
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PR (NG G BB AL b () 221K ), B P8R i, i R, R & ARE , A 5 BUE SF
Dt s v

PC12 £ 2 K B TR 22 2, 20T ERK ARG A 22 200 M 731 A BB Y 36 45 ] T 5T MAPK
A A 2 A A R P A A BB SRR T T enksr2 £E R BRI BT B ARSI, A
SEY IR /N B enksr2 JEN PR RE FORLEAR , n] USOINAE T 58 1% 26 N 78 PC12 00 rh A9 VR T, A
73— AEBIEST enksr2 3P MAPK 55108 6 O ] 5 S 0] et 28 200 M H 5 701 B 5 s i 3 19 SR B2 B2 W), %o
HEARMT TG MBI ) A AL A LA HR 205 S
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