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# E:BH EADTHR RNAGRNAE R = m &2 XWAAH(ETEOLT A W# Ak, FiE 4 LT A B &+
siRNAs 7], &£ ETEC 3 i 22 F ¥4+ aF LT 09 siIRNA 3 45 5 i 27 B8 siRNA | Bl x4 B8 siRNA A LB 3% 55 & 5 %) /v A siRNA
21 (siRNA-LT1 28 .siRNA-LT2 28) ,siRNA-coa3 21 .siRNA-NC A fe = G s+ B 4,4 3 AR & mA, %k 1 nmol, £ 4 KA
siRNA J& 45 min(A B 18] ,%) .90 min(B 8 [ ,%) ,135 min(C 88 £) B R E &, 2 A L% k2% PCR &R Lk 3 Aahid & 54
LT mRNA ¢ £k K-F, 58K G %I iE % (Western blot) £ siRNA-LT1 28, siRNA-LT2 28 4= & 3+ B 2042 3 ANBF 1) 5 49
LT &G AEKE, R Zork2% PCRERZF,siIRNA-LTI £ A.B.C 3 Antid st LT mRNA & ik 69374 & 5 5 %
70.9%.70.1%.72.5% ,siRNA-LT2 £ A.B.C 3 A6t % aF LT mRNA F ik 09 #p4) % 5 %) 5 70.1%.69. 2% .70. 5% , siRNA-
LTIl 41 siRNA-LT2 285 LT mRNA & & 69 37 4] & 5 48 5 4 22 8 7] 49 siRNA-NC 28, siRNA-coa3 41,75 & st AL £ F ¥ A
%t ¥ & L (P<C0.05), Western Blot 2 2 2 7 ,siRNA-LT1 f= siRNA-LT2 £ A B.C 3 Auti) % 28 LT & & & ik 64 39 %) & 5 7
FA43.1%,18.4%.5. 0% #= 38. 2% .15.4%.30. 1%, £5i  4raF LT A B3 & R 69 siRNA E kb st A alosb 4 LT A H &Y
ik,
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The study of using siRNA technology to silence expression of LT gene of Enterotoxigenic Escherichia coli”
Fu Rui ,Liu Hua , Duan Yong ,Wang Yuming ,Shan Bin
(Department of Clinical Laboratory,The First Af filiated Hospital of Kunming Medical
University , Kunming ,Yunnan 650032 ,China)

Abstract : Objective To inhibit the expression of LT gene of Enterotoxigenic Escherichia coli by siRNA technology. Methods
The distinctive LT siRNAs were designed according to the LT sequence. During the process of cultivation,siRNA targeting the LT
gene, non-specific control siRNA, negative control siRNA and culture medium were added into siRNA group(siRNA-LT1 group,
siRNA-LT2 group) ,siRNA-coa3 group, siRNA-NC group and blank control group, respectively, and three times in each group(1
nmol each time). After siRNA added at the first time, bacteria was collected in 45 min (A),90 min (B) and 135 min (C) time
points. The expression of mRNA in three time points (A,B and C) were detected by real-time fluorescence quantitative PCR. The
protein level of LT in siRNA-LT1 group,siRNA-LT2 group and blank control group were detected by Western blot in three time
points. Results The results of real-time fluorescence quantitative PCR showed that inhibition of siRNA-LT1 on the expression of
LT mRNA at the three time points(A,B and C)were 70. 9% ,70. 1% ,72. 5% respectively, and inhibition of siRNA-LT2 on the ex-
pression of LT mRNA at the three time points(A,B and C)were 70.1%, 69.2% and 70.5% respectively. In the three time points
(A, B and C)the inhibition rate of the expression of LT mRNA in siRNA-LT1 group and siRNA-LL'T2 group were statistically lower
than that in the siRNA-NC group,siRNA-coa3 group and blank control group (P<C0. 05). The results of Western blot showed that
in siRNA-LT1 group the inhibitory rate of expression of LT protein in the three time points were 43. 1% ,18. 4% and 5. 0% , re-
spectively; in the siRNA-LT2 group were 38.2%,15. 4% and 30. 1% , respectively. Conclusion The specific siRNA could inhibit
the expression of LT gene in vitro.
small interfering RNA technology; RNA interfer-
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1 #R5FE
1.1 R
K.

1.2 #5387  RNAiso Plus,PrimeScript RT reagent Kit
with gDNA Eraser #1 SYBR® Premix DimerEraser™ (Hit =
DRROIAYIRX 7| & Wy B H A& TaKaRa 2 w), — v ok HT iR
(BCA) 2 [ 7 1 50) 5 B S 4 28 UL U T (RIPAD 24 i 1 34 1
H#E = RAEYEARTIT, BBt LT 550k bi ik AR i A 1k
Y (HRP) F3ic 19 24 5t B 1gG Bk HRP #5319 £ 91 %R 1eG
PRI A 26 [E Santa /A F), %P Bractin £ 58 FEHLIR N B 5
Abcam 2 7], Ji 5 8 6 4k 2 %2 56 CECL) % 3 37 £ W A 34 [
Millipore 23l . 54 W% [ W (PCRO 4 34 (7300 A1) Wy 4 55
[ ABI 23 &, Tanon 3500 %8 A} I AR 7 56 K Bl & 140l A
i REERHH A B R X BRI A B X-omAT1000 B fr
ML B 3 Kodak 247 .

1.3 ik

1.3.1 siRNA it 58 M MR LT & H 7 5] (JX5040
11. 1), % I BLOCK-iT RNAi Designer ¥ 3% £ 51 2 %t 4%
SPEI SIRNA ¥ 3, S BSR4 16 B 1 X 3R 45 55 M %) Bf siR-
NA B BT 51 O b 1 585 35 0 2 5 R A R4 /) i, I3k
Lo A RCLAERS iy b i 30 ) 25 B AR A RS w) 52 A

1.3.2 siRNA § A ETEC :4324 5 41, 5236 4 . siRNA-
LT1,siRNA-LT2; 45 52 ¥ X B4 : siRNA-coa3 s [ P4 % B 41 .
SIRNA-NC; 28 [0 B2 LB ¥y 3 k. 1P AR B AE K R4
A MR 10 mL LB Wik IR 3, 8 T 37 CHAE. 180
r/min JR4EHEFE 30 min, HKEIRH AR 5 L H 1 mL
R SR A B b AR R BERE SR 15 min J5 L 5B 1 I B
A sIRNA,KE S5 45 min J5 . BT mL B4 565 2 0m
A siRNAL B 5% 45 min J5, BHC 1 mL B & 56 3 A
siRNA, K538 45 min J5, B 1 mL W& A, BPILmA 3 &
sIRNA, & Y [A] f@ 45min, F 15 KA siRNA J5 (1 45 min, 90
min f 135 min(A.B.C) 3 >B} 8] & 8 B K. 4 256 18
ETEC 3% 504 4 301 4 5] W7 Jim A siRNA 37 % 58 /9 40 B 117
T [ B 2 7S [ B ] B BT R AT SE B AR T RUR 2R
i LIPS

1.3.3 RNA [ $& 3 F ¢ i 92 o6 2 & PCR 4 4k 40 1 40 i
BEPREUE RNA, LBRE 4 DNA:EL RNA 1 g(fR BN F 8k

ETEC @tk CVCC196 g 1 H [F &4 = 25 5

ZEF 7 L),5X gDNA Eraser Buffer 2 L, gDNA Eraser 1 L, Jill
RNase-free Water £ 10 L, & T 42 C,M# 2 min, & cD-
NA % 1 8. FiRBEW 10 L. RNase-free Water 4 pL, 5 X Prime-
Script Z& % 4 pL,RT Prime Mix 1 pL, PrimeScript RT En-
zyme Mix [ 1 pL, 8K BN 20 pL, FH 3L 50 C 15 min,
85 °C 5 s FEATIH s /55 cDNA, FELDI YR Web
Primer (3048 K 2% SGD) 3 31 55 I 3¢ )6 & 4 PCR Ay 4™ 3 7]
Wi 2 B A A A B B 5 -TGA TCA CGC
GAG AGG AAC AC-3', Tl ¥:5-ACG CAG AAA CCT
CCT GTT CA-3' .4 14 - BE K 221 bp, SZW 2% 6 & PCR ¥
J 1R & : SYBR® Premix DimerEraser™ i #](2X) 10 pL.1E [
519y (10 pmol/L) 0.6 pL [ 154 (10 pmol/L) 0. 6 L ROX
Reference Dye 7] (50 X) 0.4 pl..cDNA #i#z 2 pL.%E RNA
fiffK 6.4 pL, BRFIN 20 L, H- 85 R )5 95 C WA 30 s,
95 CASPE 5 5,59 Ci & 30 5,72 CHEM 34 s, 3L 40 DEH,
PR S 1 P 9 13- R B LI (GAPDID 3 Y, 5 4 ¥t . B
a4 5'-TCG GCA TCA TCG AAG GTC TG-3'. Fi#5l
#)H 5'-TGC CAT TCA GTT CTG GCA GT-3'.§# K B K
177 bp, 44 S F B 78~ WH & 0.5 pe/mL 1 & 5
(EB) I 2 %0 By N8 58 IS 76 1 X TAE o 3k 22 o i v vl bk HL T
80 V. HLik 40 min, K 2— AACt 35 LT mRNA £k
M F,ACt=Ct HWEEHE —Ct W25, AACt= ACtsiRNA
2H— ACt 25 X BRI % = (1—2— AACD X 100% ,

1.3.4 SR 0 SR IR 2R B0 ER GE ¥ (Western blot)  JH 4k
A0 A0 e BE .4 °C L4 000 g B0 5 min, 7 B . A RIPA 3
fife Y % B B AR A 10 min FIURIRIR G ARG 1 IR EAR
3. 4 °C,4 000g B.0> 30 min, B ISR A WIS )S BT
12 %6 068 ik 75 12 - 3 T 4 Tk G 58 R (SDS-PAGE) 17 2 11 4%
LR B AT 4 Z L SY IR Wik B ] 2 he BUIR
LT Mg Bedu i de 1+ 200 04775 B S bt Bractin £ 5 i 14
$2 13000 FEATHRE. EIWFE 0.5 h, BF 4 Tk, ¥4
R 1gG Hrikdi 12 2 000 HEATH B, F iR 1eG Hrik#i1 : 5 000
BEATRE R IR E 1 he LA R 60 B 6 R Y
HEAT A B L K AR B BCA IR W) GIS BE i B 15 AL 21 R
G A2 4 BB AR I KA LA H I 25 5 N 2 Bractin &k
IR FEAE Z WO AR LT 4R 2R 5K AR X R 3K K-

e LT 3E$5 S R R B it R B siRNA 7 51

siRNA 1E /R S A (A=

siRNA-LT1 5'-CAA ACC GGC UUU GUC AGA UAU GAU GTT 199~223
5'-CAU CAU AUC UGA CAA AGC CGG UUU GTT

siIRNA-LT2 5'-AGU GCU CAC UUA GCA GGA CAG UCU ATT 256~ 280
5'-UAG ACU GUC CUG CUA AGU GAG CAC UTT

siRNA-coa3 5'-CGC AUU AGC AGU UGC AUC UAG CUU ATT
5'-UAA GCU AGA UGC AAC UGC UAA UGC GTT

siIRNA-NC 5'-UUC UCC GAA CGU GUC ACG UTT

5'-ACG UGA CAC GUU CGG AGA ATT

L4 Guitegih s R SPSS17. 0 SEit#fF 47 Mo b 22 15
GEAt Ao AT R BORE AR ORI 0 R BE AT IE 25 1 G 56 A
U5 26 A B A A A LEAS 0 A Ly 22 55 IR T J5 28 00 A 5 45
AR IE 520 A5 U5 25N 5% 5 T 224 2k S R AR ) R AR ARG B
J& B2 PIAS 3 SRR AR 1 Bk ARG 56 5 T BOPTRE DL 0 R R OR L 4

] B R ¢ K. DL a=0. 05 A 36k i, P<C0. 05 S 2%
FAGEIFE L

2 % R

2.1 SEmEOtE B PCR 858 BUlE 0l 5E B At ik 45 2R B,
LT B P K N 245 38 7 5 5 U0 9 97 38 7 /b — 3.
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W A4S S 4 W 1~2., siRNA-LT1.siRNA-LT2,siR-
NA-NC } siRNA-coa3 £ A.B.C 3 AN} [i] £ % LT mRNA 2
KM 20 3 2, siRNA-LT1,siRNA-LT2 %f LT mRNA 3
K 1 30 11 2 55 40 7 AL B A ) siRNA-NC, siRNA-coa3 LB #4
FRH A L5 22 R Giil 2 X (P<C0.05) , LKl 1, GAPDH
cDNA 9 1 7™ 1y %8 Jig i vk » WKl 2,

2.2 Western blot #ll£5 5% X} siRNA-LT1 41 .siRNA-LT2
AN LB 553534078 3 IR S LT & [ 9t 47 Western blot
K, WE 3~4, siRNA-LT1 78 A.B.C 3 4~ ja] &S xf LT &
23R A 3640 1 R 43.196.18.4%6.5. 0%, siRNA-LT2 7
AB.C 3 A W] S LT 2 (1335 0990 il 243 510 2 38. 2%,
15.4%.30. 1%,

300bp —
200bp —

M 25 DNA #5291, 1AL 2A3A 43 5]k siRNA-LT1 4. siRNA-
LT2 4 .siRNA-coa 2 7£ A B [A] 55 F iK1 RNA;1B.2B.3B 43 j 4 siR-
NA-LT1 4 .siRNA-LT2 41 .siRNA-coa Z17¢ B i [i] &5 3235 (19 RNA,
B 1 LT cDNA # 1 7= 497 5% i B8 3k

M 1A 24 3A 1B B 3B

200bp

100 bp
M JJy DNA Fric#. 1A 2A3A 43 5 5 siRNA-LT1 4. siRNA-
LT2 4 .siRNA-coa 41 #£ A W [A] 55 35 1) RNA:1B.2B.3B 43 J 24 siR-
NA-LT1 4 .siRNA-LT2 4 .siRNA-coa 207 B I} [A] 5 F£ 519 RNA,
& 2 GAPDH cDNA " 1 7= 497 3% % B ik

®2 FAEMBESASEHLT mRNA RIZRIMHE(X)
B

51 A C

siRNA-LT1 2 70.9 70.1 72.5
siRNA-LT2 41 70.1 69. 2 70.5
siRNA-NC 4 9.9 15.9 0.0
siRNA-coa3 # 0.0 0.0 11.2

SRNA-ZT12H LB IEFHEE
A B C A B C

C ——— LT
" L L . [ 2t 1)
& 3 Western blot #il] siRNA-LT1 85 LBE#&E4AH
EABCINMHEANEBRESTE
sRNA-L7248 LB IEFEA
A B C A B C
e e ——— — B _actin
& 4 Western blot #&il] siRNA-LT2 5 LBExEH
EABCINMHEANERRIESTE

3 it it

RNAi 255145 719 dsRNA - S [/ I8 mRNA A, i 40
0 22 30 0 R B PR Rk R AL AR . H AT A O RNAL 2
A P N LR DT SR a8 % T R AR I — R Bt LR 249 2
FER N T AN FER A i 4 A1 5 35 R E DL R & 2 4 = 40 e
FEDRVZL N L I A 3 A0 0 AT 5 SRR B AR — 2 dsRNA,
40 b iy RNA B 11 5% 4% B2 B8 Dice R 38 = B R IR 17 (ATP) ,
Frax e dsRNA B E] & 20 21 ~ 23 B3 4 i siRNA, siRNA fy
— 455 Argonaute WK EHE 455X RNA HRUIRE &
Y (RISC) . 45 7% M 19 RISC 11 siRNA K X 4% 5 7] mRNA
T BT NG G R AR VE R R D B LR
[, siRNA 8] DU R 5187598 mRNA 454, 976 RNA B4
it (RARP) fVE A T 54 mRNA 545 Sy B4k, B 5 Dice i
FEXTH AT E) %) S 308 mRNA (B ARTT . 3 Bl 5 Bi A I
N7 {8 200 i P 1 sTRINA B0 T I8 38 00 37 7= A 1 siRNA A K
25 LR 0§, N B B s T X IR R A GIER . HEE
RNAG HL ] i B T, 25 A A B 40 L B G 2 25k BN 2 i 1) 1F 9
ARSI AR . I A B R L R A T R A
LB A Y RNAL BI85 HLH . 4 58 b K38 4/ RNA (sR-
NA) 4> 7] i 5 5 8 mRNA 254, 51 mRNA FEAE Wi
5 ST S K OT- 8 1 40 T 3 DR 0 3 3K B R A0 TR A A B BT
WA BRI Z M R R ZHBO W ERAh ZH T —
R . LA ARG [ SC F & ¥ F) (CRISPR), H. 7
CRISPR i G2 E i & —46 5 CRISPR % Y) X R I H ,
B H Ay 4 & CRISPR #H 2% (cas) 3 A, CRISPR/cas % 4t
(CASS) | iy CRISPR ¢ cas 5 (4 W 36 4> 41 ™ .
GV CRISPR B cas 3 [H ik 47 bb 45 26 IR 4L 22 40 A I
CASS [ s B 4 K Jo k0 A 12 19 DL 5 358 A4 90 1 RNAT #L
L, EILAFE . sSIRNA A o 7 30 8 00 T Az Ao, ™
JHE ] 2 0T 0of R ZE AL OKE 5 O AE S ) SIRNA S A B T I8
FFE L % CagA mRNA 2 3k B9 30 il 2K ik 68. 7% , Western
blot £5 b i /R CagA & 1R A K- F FHewi. F4F, %
FELH DX W IR AF T vacA FE AT RNAL X vacA mRNA
FIEMMEIRE 77% . %D LA blakpe-2 S H bR T
H L sIRNA, T # B i 8% siRNA 4331 5 A 2 B 7= i 46 50
17 B B 75 B 07 -2 (KPC-2) 9 filh 46 5 T 1A B P 45 IR R siR-
NA %t blakpe-2 mRNA Bl ik 82% . 22Kz 45 414 4
RPN B mexB 3 & T & BURR R SIRNA 43 7, 44
pGPU6/GFP/Neo-siRNA 41 i KL , K H /L 5% A 4] 2 {1 50 i
B RS2 AT 90 8 i PCR J5 ik K MexB mRNA ik 1
AL S5 R R THE MexB mRNA ik & W | T .

VA 1L blakpe-2 g H BRHE B4 S S AE SIRNA
FARFE M sIRNA L 25 5 R k457 R4 siIRNA X B (36 H b
IR, Ot A S8 2R B — Xl FR B M siRNA
(siRNA-coa3) , 32 5 45 J @ /R 78 A B i [8] £ siRNA-coa3 X
LT EFE MK 2Ry 0. 0% . 78 C B [H] 45 09 0 il 24 11. 2%,
B B T B sIRNA-NC 78 AL B B[] 5 4 410 i 28 43 31 4
9.9%.15.9% ¥ C i) &L A 4064 0. 0% . W] UL B ¢ Kl
Pt sSIRNA ST H SR A — 0 FHAER. B 55 mAE
%o Hui siRNA T A E % A FBEZAY, EFE& LY B
B938 T3 AR 0% s, B A4S Rl BB 5 siIRNA 1334 56
ARFEE X LT BT 2 X740 siRNA, ST 25 R
/R sIRNA-LTL i F AR siRNA-LT2 4. X 1] i 5 415
IS 5 I mEnE (GO W& A %, 8L 58 CF#5 1014 5D
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Ko T B 285 A% o0 BAT Bt L 22 i D o ol I 200 i 19 %
3 0 FL R S S AT AT R P A . 1R
SR RO T A U AR (09 1 2 400 55 0 4 1 9 T K
— R LY E T EEAZ S BORT B i 6 A5 RO I R A R
Ji& K TS H BAT B L AT S R R TR YT TS
93 S8 1K Mono 5 Mono % ¥ W] i & Tk K e 3 3697 1 4>
H BB FEAR - (AR 2.3 A H I Mono 53857 1 A~ A I Lb
BTG AL 378 78 £ 10 391 B A% A0 MO T SR A% 240 i A kR
H-1(MCP-1) fF J T PR 3 B 35 & 4E X 3. 4§ Mono B 1. 1%
T o AR W SR RS I T LA S B O TR T B 4
Ao AT B LD AR A7 B FR I 400 AR A AR N R — 2P A K
FBEGE A AN AR VR T ) AR . B IR T Y
BT TEVIEE Y WA T T U % B 45 i Mono A #
o0 T 235 4% 23 AT 81 X LA 240 MM 08 T A 40 ol 49 3 445 Mono £
FEAE — A A6 R E 1Y 2K

UEA AER R R AW RS EOR R ETERIT LA
2 AWE, B3R 7 WUR AR LA 22 S TG R L (P>0.05)
FWEERR B A RIT L~2 A A I 8 b i WBC ik 12 4H
JHD . H A 240 Y R B A A i 3 R R TR AR E K o AR E W
PR JR R LR CHOR A5 5 254200 B 1 B 85 R 9T O A R
b5 2 AL I7 0D A fr ik — B T
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