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WE A RAREDENN-SVE 5] RshRNAZ & N, 3%t w A de,5 5 7], 1B K5 FIDNAE 28
# AR 5pRNAI-U6.1/Neo s HBAR & 4, 4:1F| B2 KE.colif . ¥ ¥ H 4k, 342, #4787, DNA
M5, E 46 B R R BAREE A SUAR & MCF-7 41 i, 5t 1% F) RT-PCR % Western blot#& i) 3
74| DENN-SV mRNA KA 69205, AMTTi R4 A KM &, NE 2R 5805314 R, SR
5L NAFURAZEMCF-748 e, T JUGFP(%k & % & & ) R34, EAREA #74)4E 1 (P<0.01), DS-148
a3 B BOR R, MTTR 4| A R &2 R AV, RRAZZ BN L G MR it XL%JU
(P<0.05). #ZAF5 & FRNAIE AR AMIZET N FHRRNAE LR, AR —F AR IR AR ETE
T A,

F4#iE  DENN-SV; Ji & J¢RNA; RNAT-#i; MCF-741 il &

Construction of shRNA Eukaryotic Expression Vector Targeting DENN-SV Gene

Luo Zhenhua', Li Jincheng'*, Zhang Xiumei®, Feng Zhuo'

(‘Department of Breast Surgery, First Affiliated Hospital of Liaoning Medical University, Jinzhou 121000, China,
*Department of Cardiology, First Affiliated Hospital of Liaoning Medical University, Jinzhou 121000, China)

Abstract This research designed four target sequences (DS-1, DS-2, DS-3, DS-4) based on DENN-SV
sequence and shRNA design principles, and connected them to pRNAi-U6.1/Neo empty vector using recombinant
DNA technology after annealing, and transformed them into competent E.coli. Amplify strains, extract plasmids
and conduct digestion and DNA sequencing were obtained. After transfecting recombinant eukaryotic expression
vector into human breast cancer MCF-7 cells, we used RT-PCR and Western blot inhibition to restrain the efficiency
of DENN-SV mRNA expression, and got the growth curves of MCF-7 by MTT assay. Sequencing results conformed
that the designed sequence had been successfully transfected into human breast cancer MCF-7 cells. The expression
of GFP (green fluorescent protein) was visible but inhibited (P<0.01). The inhibitory effect of DS-1 group was the
greatest. Results of growth curves by MTT assay showed that after transfection, the cell prolife ratio of experimen-
tal group reduced significantly (P<0.05). The study successfully, with the application of RNAi technology, built up small
interfering RNA recombinant, which laid the foundation for the further study of the breast cancer gene therapy.

Key words DENN-SV; short hairpin RNA(shRNA); RNA interference; MCF-7 cell line
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JEIG205E R [ — N8 S B AR . 19964, Chow 45!
SR T —ANFER R LR R LA IR AL SRR = T
2 WL R, BL 4 I DENN-SV, HAr i fg b 45 %
ik, RT-PCRZ 7 JLAE I8 40 i (1) 208 7K P A 1
20 11 [1125~601% . DENN-SVA{E 175 5 18 42 I8 48 fa
PR (P T i % 52 D, T A R 7 1 A A

A 52 06 A0 K 8 &1 W DENN-SVE ] () shRNA L
W ARIR AR, e Gt NN SR MCE-741 i b UK
IR e e, I R DA B Ml 2k e, R0 A6 )
XoF 2 B 5 () s, A 3k — W SUDENN-SVIE R
40 R T PR B 25 A, O LA ST FLIR
Jaes (1) DRIVR YT 7 V2 AL S U0 JE Al R B8 AHH

1 5
1.1 ##t

J5UBL %% A pRNAI-U6.1/Neo. TOP104k, % &% 5%
A KT R ) T 5 B0 R A AR AT R 2 w5
T4E M Hind AN VIEE. BamH 18R H17E A DI
J:DNA Markerl¥ [ & EINEB /A 7] b 5043 22 7] ; DNA
HER PSR A G IOk A BOAA EE B 25
Omega’s 7]; 1 Kb plus DNA ladderlly [H KA AE 4L R}
B BR 2wl ANTPIA T B AE TR TRE I A B
AF] B4 5 BB DU ZE T A ) TR R R
/A ] RPMI-16408537 5201 [ Gibeo A 1l; TRIzol, Lip-
fectamine-2000. Enzyme MIX3JIl4 [ 2 [E Invitrogen
A7) RT-PCR— ARG B RE =AW A A R
PU ADENN-SVHL A, 2 5T Pt /R $1)) - Santa
Cruz/A 7); NFUIRE A B RAMCF-7 A S5 % 747
1.2 7%
1.2.1 ¥@DENN-SVAF 4siRNA#% it i)
i GenBank 7% ) DENN-SV(AF44103) % %1), 2% Am-
bionZk b ¥ i1 # f: LA Mz siRNA [ ¥ 1 Ji U, 144
EF XTDENN-SV (1 5 107 51 CFF 3L 43 ] i 44 A DS-1
DS-2, DS-3. DS-4). JF#4liilin i: DS-1: 5'-CTG
GAC ACC AGA AGT TTA A-3', DS-2: 5’-CCC ACT
ACT ATA GTA AAG A-3', DS-3: 5'-GAA GGG ATC
AAC CTC AAA T-3', DS-4: 5-CCC AGT CTG AAA
GGAAAC A-3',
122 DENN-SV-siRNA % 28 /57 43 49 #) 3 wit
I i HshRNA[FIDNA oligo, 341 K 5'-CCG
GTT CTC CGA ACG TGT CAC GTT TCA AGA
GAA CGT GAC ACG TTC GGA GAA TTT TTG-3',

RSN 5'-AAT TCA AAA ATT CTC CGA ACG
TGT CAC GTT CTC TTG AAA CGT GAC ACG TTC
GGA GAA-3', iE ‘K JE [ WU BEDNA, [F] 4 Hind 1115
BamH TR il 14 1 V) i XU 1) ()pRNAI-U6.1/Neoik
Ho RG24 T4 DNAEHLNG 116 °CRE# ), 4%
Ja A TR AR Z & K 3w, 252 NER
Pk FILBIE MR RE IR 300 L J5, fh e ok i ik DNA
P AT %55

123 KRR HERLHTRE 2 1020 f 42 Fh - T-64L
B, 455 40 0 i 5 TR 80%, MEAGHE YL . F4 i Invitro-
gen’ ] Lipfectamine-2000%% 4432 5771 15 B 15 5 1 DA
FEYEMCF-741 s 5. 12 hJi 4 4 255 10% i 24 1375 1)
RPMI-164055 77 . S48 53 b DU/ 5 S 56 41 (DS-
1. DS-2. DS-3. DS-4). 75 (1% B2 K B M xS A
Fie iy tH4Y BIAE G Y24, 48, 72 hJ5 T35 ¢ ' i ks
UL ER I g R S (5 9 B 1 )RR D

1.2.4 RT-PCRME 4 % /5 ye L A 49 & ik LA
GenBankH' DENN-SVE A [ 41| (AF440103) 4 #5242,
WA, 538 K R 193 bp, i)
5'-ATG CAG GGA CAG ATA CAA ACG-3', FiiE5l
¥): 5-AAC TTG TTG AGC TGG GTC TCA-3'. 4%
RT-PCR— 2 v 3 571 46 1 B 15 5 4, 2%300 T W st fie
HLVK 5 A8 B R R G W 47 RIVFR T N
(1)50 °C, 30 min; (2)94 °C, 20 min; (3)94 °C, 30 s;
60 °C, 30 s; 72 °C, 1 min; 30MEH . HUS WIS ul
HEATHIK . R BB BT A 93 B 2%t

1.2.5 Western blotd | F %,/ DENN-SV& & # &
X 1 i 2R i o 24 A 40 W, FH Bradford 2l i 4
PR PSE TE AR o A SO0\ 8 27 TR 10% 38 TR 445 Bt e
HEeh, Uk &, M B BIPVDFE |, B2
Jeis IIANSRPTASAR(1:500), 4 °CHEIR L5 5 1L 4,
HIAFZ1:1 0007 IR BAT WL AL 1K) — i &
2 h, PERRBEE3 K, BFXS min, ffSECLY (A, 737l
DENN-SV{EDS-141. DS-241. DS-341. DS-441.
BT R o VA I B 1 P 45t s AR BE A DA K
WZ LBl E KB, ¥ H 5 U3 & B e E 1R
Sh H AR LA RIE A, THA S AL %
12.6  MTTik A M 4% 5 1 $2.15) 49 4| DENN-SVT A
FUAE S MCF-7 4 feiE 71 648576 B4R K
W N FLIREEMCE-740 i, LA L1040 i d 196
UM b, RERR274L, FERSH. RER N34, BELA9L,
S —d R gL O I P A RIDS-1, 5 — 4 %
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YRR A, 28 =N T b AN S 124,
48, 72, 96, 120 K AMTT# (5 mg/mL) 20 pL, 37 °C
AR E 4 h, IIA150 uL DMSO, 7234 10 miniHfif 45
g, A7 FH P IBE 4 22 A0 013490 nmil <& & FLWL G 1Y,
S AL = RGP IAE, DA R A R4, TR o P2
il ik .

127 %itE7i% K H Quantity one® {43 Ht
1%, Origin 815 SPSS15.04% 4 k47 $ 4k 48 11 4 #T,
03 HA 4 T 3 Baebr it 22 o, SRR R 5 22 9%
1, LAP<0.054 2 57 HAT e i 2475 s

2 %R
2.1 HIEHEER

pRNAI-U6.1/NeoZ: P 2 il ) b 21 )5 347 1.0%
DRIERE I F vk %, RO DI T, 4331

@)

KZ110 KbfIDNAF Bto 5 N 1K AT B BT AR
BRI VR P A . BIRRE FR R TR I
Wk —3.
2.2 BEARIE AT EMCF-740

M Sk (0 9¢ 6 B 11 1 FORL % G 1E AMCF-741 i,
g4, 48, 72 h BT E YO BB N, o L%
Ll A 4% (598 G IRk, AR By JORL IR 41 i ) A&
PO, T48 hil s Rk i wm, 72 hakis Tt
GRS, WL,
2.3 RT-PCR#&Z LB HI 30K

RT-PCR &5 B(E2) 2 7, 7 e gL 7 I s 4 il
MCF-7)5, & A S 4UR AT B2 2 5%, DS-1.
DS-2. DS-3. DS-441 % gL 41 i ¥ 4 A [7] 72 B (1)
DNAFE 35 ] 250 F, 405 26 53 51 4964.7%+1.71%.
52.9%+5.35%. 37.0%+9.13%F159.5%+4.37%.

Az 24 WG 0 B 48 WL G it C: 72 hE YL a: DS-1-shRNA; b: DS-2-shRNA; ¢: DS-3-shRNA; d: DS-4-shRNA .
A: 24 h after transfection; B: 48 h after transfection; C: 72 h after transfection; a: DS-1-shRNA; b: DS-2-shRNA; ¢: DS-3-shRNA; d: DS-4-shRNA.
Bl FHNESFERAEANRIE

Fig.1 Green fluorescent protein expression at different time

NC CON DS-1 DS-2 DS-3 DS-4

ﬁ-actin L p—

*P<0.05, SNC LL4L; °P<0.05, 5 CONZ L4

*P<0.05 compared with the NC group; *P<0.05 compared with the CON group.

1.6+

DENN-SV mRNA

B2 RT-PCRI&NZLHDENN-SV mRNARI KX
Fig.2 DENN-SV mRNA expression in different groups analyzed by RT-PCR
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2.4 RNATHEERRFTEHNT L

sERE3) B R, 2 AR AR IE S B X
WA LA B G 4 22 52, eV s 4
4 v, DENN-SVEE [ R IA ¥ 2 8] T A A F2 1
(R, FH 293 5010 M 68.7%+1.71%, 49.4%+5.35%,
32.6%+9.13%, 51.2%+4.37%, H:H LADS-14 4014534
IR o

NC CON DS-1 DS-2 DS-3 DS-4
DENN-SV = ammmm—

B-aclin o o= cwe oo cTEmoe ommme

DENN-SV

NC CON DS-1 DS-2 DS-3 DS-4

1P<0.05, H5NC4LLL#; °P<0.05, 5 CONZ LLES
2P<0.05 compared with the NC group; *P<0.05 compared with the CON
group.
B3  Western blot & JRDENN-SVE FE &K%
Fig.3 DENN-SV protein expression in different groups
analyzed by Western blot

—a—NC
1.0

CON .
084 —e— DENN-SVRNAi /
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Absorbance at 490 nm

0.2 4

0.0 T T T T T T
0 24 48 72 96 120
Time(h)
E4  AFLBRFEMCF-740 B8 5E i 2%
Fig.4 Growth curves of human breast cancer MCF-7 cells
by MTT assay

2.5 MTT#&MMCF-758 /1
MTTHE I 45 R0, 25 20 -5 %60 FRZH 40 B AE K

IR, P R G k3 22 :(P>0.05), SERG 20 285 e
J 20 PR G 5 R, ST P A LA B v S
(P<0.05), 5 B BCA% 2 A F0 HIDENN-SVER ik 5 m 5|
& AMCF-741 i35 7 FEAG, FHEHLBE M g 1 — 25T
R ' FEEAF 22 o P 395 9 T 28 L 14

3 itie

T IS A L P B LRSI IR 2 —, LR
R EZREREES, BB THRMN. SarhhEinsT
TG VPR K ) B A T 2 0 IR 52 5 4097 24
YRR AR V2 BIE T . IRATBFTR W], TNF
HH O T2 75 & I 4 (TNF related apoptosis inducing
ligand, TRATL) ] DL £ 14 M 375 S g 40 S 99 12, )
AN G 1S TE A B A ZE T2 R0, N 3L s 4 i
FEMCF-TXF TRAIL ) 4% 45 4 F I A UK, 1% 48 i xf
TRAIL EAT— & B 52 ™. PRk, 4R H EERE R AE
FLMR I A0 M SO A AR TE 40 B v6 97 T B LRk
KMATAF AR S V2 TSR, SR 1
A e S FEXT AT R RBUBRE B 2 5 40 PR T WL 35
DIAHICI o

RNA T #I:(RNA interference, RNAi)#; K & i1 4
PRI o ARV EOR, TR SUEERNA T A 4 i,
18 I JOIRRNA B XU EERNA 5 FF 57 EmRNA S 4,
75 A mRNA FF fig T 350058 D Rk fp il I %, X
FPREERIPUBR, A — Pl 5% o BE I DT R (post transcrip-
tional gene silencing, PTGS)Hl % . RNAifi AR H A H
fEARA BA W& BER e mahE s s AL b,
WA A AR AR, AR e X
W R B B L A v AT eyl 12 D5 D e 40 T
RNAiH A IR R DR S i U 4t 7 2t
FFB,

DENN-SVIEIG20% K(BL & K BL7AS A2 5% B 4%
&, HHIG20. MADD. 1G20-SV2 X DENN-SV{E N
PR LI A IR — N8 e By AR, HLAE P 2]
T &k, RT-PCR .7 2L AE I8 40 i v i) 3 ik
TR 2 15 4l L 125~6015 1. B (1 450 2 AT s,
DENN-SV#i i (1) 45 11 11 C-diis A — AN FE T 45 M3, $2
NS TR T R{E S S . DENN-
SVHE M HeLai i 3% 5, Wi/-HeLadl fd it 320k
DENN-SV, 4i {4 GHE, 72 8B e B . B
KIveke, IF HXTNF-a.. TRAIL. £ LT, K
BACHIA -5 265 R M PET BA TN Z N [, H
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TNF-o 1 i 2k 13l 4k PR i % X DENN-SVJHeLa
40 i, caspase-8Fllcaspase-3 1) 3G P I A I &,
7 N 595 40 UPA-1rh, 0 HIIG20/) 2k J5 i 1A
DENN-SV, 0] L34 55 28 1 384 5 A0 B0 40 o) i Jed A
SEIA ¥ TRAIL Foy-H 5 175 5 00 4t B g 700 A7 45T
FUARM], 7 R BRUE M 40 i o UUERDENN-SV, 45T
TRAILAL BE S5, i 4 6P TRATL ST hn#gost™ e
DENN-SV 7L [} 411 B vk e 1 ey 05, IR S| E
YR, BRI AIE 5 A e e 2549 1) 0 16 S b Jga v v
D7 AT B

NS *E?ERNAiR BT T YA £ XA DENN-
SVIHEL P, Ik id T shRNAFAZ R ILHAR,
e N NFLIRIEMCF-741 . SEIe 45 B iR, &
TI R 2 1R DU AN 3 AR 5T DENN-S V1) 38 12k B A] ik 1) i
FFNHIE H, 8 RT-PCR A 25 1 B[V 2B 7 AR i 1% H
T EAERE SRR A, T AR I 2 0 A0 s
(RN, A L I 5 12 56 DRI 90 o1 9 1 PR A Ll 4
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