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Abstract
AIM: To study the specific inhibitory effect of

short hairpin RNA (shRNA) on the mutant K-ras
gene expression in PANC-1 cells.

METHODS: Plasmid pGensil-1 recombinant
plasmids targeting mutant K-ras gene was es-
tablished. After transfection into PANC-1 cells,
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the expression of K-ras gene was detected using
RT-PCR, Western blot techniques, and the effect
of cell proliferation was determined by CCK-8
test. And a tumor model of nude mouse was
constructed through rejecting the recombination
plasmids to observe the volume of tumor.

RESULTS: The recombinant plasmid encoding
mutant-specific SARNA for K-ras inhibited the
expression of mutant K-ras significantly (P =
0.01). Rates of K-ras protein expression in non-
treatment group, negative control group and
treatment group were 100%, 99.0% + 0.73%,
39.9% * 2.1%, respectively. No significant differ-
ence in K-ras protein expression was observed
between non-treatment group and negative con-
trol group. A 60.1% reduction in K-ras protein
expression from the treatment group to non-
treatment group indicated that cell growth was
significantly inhibited (P = 0.02); and after four-
teen day’s recombinant plasmid treatment, the
volume of tumor grew slowly in nude mice and
was significantly decreased compared with the
control group (P = 0.03).

CONCLUSION: The specific ShRNA inhibits the
K-ras expression efficiently, and the growth of
cells and nude mice is inhibited.

Key Words: Pancreatic cancer; K-ras; RNA interfer-
ence; Short hairpin RNA
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WAL A 0%

K-ras i B & Wi
BFHEEEE
T3 E80% A A,
R P RKTo8%
REHXAHI2
15 F T o 5 R
T, WHEEH
K-ras& B 49 & ik
AR A MR R A
BT HGE. AT
RNAF#HFZ K
KB EIT 7 ikhk
T 37 ) MR % fm
Jo b & Ko R
AW E &

Tk AR SR . SR i R RSt
B (RT-PCR)F=%& & %.J% ¥F i (Western blot)
#alK-ras kA I mRNAFe & & 89 &5, CCK-8
ik Eam e K&, S A MR IR dn
JAPANC-1#R ROR T AL AEA, 5 7] =4t
Pgenesil-1-P1. Pgenesil-1-HK /R #2, 3 &SULEE
F4L AR R B R AR,

HER: MPE % kR BARME R, A
X RNA(shRNA)E AL 20 ILPANC-1 R &
MK-rask B @ImRNAK KEHTLH. MR
LAARLER R V(P = 0.01); RBHFA. MiE
KRB R G T A K-ras®E & & ik FE 45 R A
100%, 99.0%+0.73%, 39.9%+2.1%, # #20
K-ras® @ &k £ F Rt F &, 697 A%
ARG I7 K-ras® @G Rk TR T £960.1%; 20 g,
A K2 B BMHP =0.02); 2EHFFEE
14 5, AKX THHEBEEKER, LT
xR TG AR A 45 N (P = 0.03).

Z518: ShRNA X 45 571k £ Je 28 69 B AR % 28 AL 64
R E K-rasHk B & ik A 8 1E R, 1880 R
RRAAIB A K 2B 4.

FEET: JEIRIE; K-ras; RNATIE; 58 4% FRNA

SR, KGN, SR, S, XBE, EMR, SR FEARK
RNATFERIREEZBIBPANC - 1R UK -ras 2 HFABIFI0. R
N EIEYE 2008; 16(35): 3941-3945
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JiE JIJ (pancreatic carcinoma) /& ™ 5 i # A E
i it R (10 2 P MR 2 —, LSRR R AN v iy HL
KRR, ML RIS W RS TY, TR AR 2. fE
a2 5 PERE . RERIERG, 5HiE
BN JEK-ras3E . K-rask FI7E e 4 )
RAGZPITE80% A, Horh LL12 A B i1 58 AR
I A L. 1200 E IR R AE LLG AT (46%),
GTT(32%)MCGT(13%) =B\ 2 WM.
Ras3E e AL T 11q13, HIER K E M FEH-ras.
K-rasFIN-ras. 418 &7 T 40 f i b1
SRS EA, FOOTK AN S T 20
M. AR I A H AL K -ras Rk, 1
SR A B e A PR K AR KPP RNATF (RN A
interference, RNA1) A & — T &2k A& I A )
R R AR P FT R R, BT H R AA R e ko
20 v AR STk 78 IR I 9 I A L AR
S50 ) R S BRI 40 I PAN C-1 58 YK -ras
FEDRI ) OB, AR B T R R AR, A1

PRAE A KT RN AT F T K-ras 5 K]
FEAR T IR IR T R, Ol IR e 1) 2 LR
J7 BT I8 12.

1 $RRT5E

1.1 A NJBEE 41 AR PANC-1(K-ras 55 1247
T RARE A N GAT) A R G 640 i .
Pgenesi-IFCRiI B sGB B8 w), JToRE b lde
Al b IR 7 & 1 Promerga /s ). /N IILE G H
BUMIDY 35 A0 R~ 7], DMEME; FREEI B
2% [EGibco/s 7. TRIzol & Lipofectamine™ 2000%%
PR G4 HInvitrogen s ). cDNAS—5E %
NARF & H Fermentas/A 7], PCRE |34 H I
HETAY AR A . Koras/ BlmAbIE H Abcam
A, Actin/) B2 SEREPUR. BRI AL BEbR i
FEPUR =5l B AL P2 S D HOR A R
T, A SRR B AT s W BESEAA:
HAOLympus i & Wi, S L di i 77
%, HARSanyo A, #E TAES, IINLR AT,
HITACHI HIMAC{IGIR 25 Lol FRIKAS, XU
FLUKAE, 7P RUKRE, dER0N—XEs) 5 GISEER
KGR RS, ElERBERILA R, AN
JERETE, AR T XA ) PCRYHIAX, SR IH
Thermo Hybaid 22 ).

1.2 ik

1.2.1 RAEHRKGHE, F3 bt 1R
GenBank##s FE42 M CLAK -rasHE K [GL:
2014772611751, ££29-48 bpfhi ki, HEFHF—EL19
AN AL IR Fr B, AR 12460 % 1 T IIGGT
e GATHE W LT 41, ZBlast[AlJ5T 5153 Bk
PRUESE 5 NRFCAB L P e, N L&
XHEFXTPANC-141 i K -ras5E 5] (¥1FF 5 shRN A
FIDN A A v Br. w6 7 20 3 41 5RL 35044
pGensil-1-P1LL K& B %F B 4L i kip Gensil-1-
HK. pGensil-1-P1Ji ki /741): 5'-gat ccG AGC TGA
TGG CGT AGG CAA ttc aag acg TTG CCT ACG
CCA TCA GCT Ctt ttt tgt cga ca-3', 3'-gCT CGA
CTA CCG CAT CCG TTa agt tct gcA ACG GAT
GCG GTA GTC GAG aaa aaa cag ctg ttc ga-5. [
X2 Pgenesil-1-hkFORLAE AT mRN A
J¥%1, pGensil-1-hk it ki /7 41): 5'-gat ccG ACT
TCA TAA GGC GCA TGC ttc aag acg GCA TGC
GCC TTA TGA AGT Ctt ttt tgt cga ca-3', 3'-gCT
GAA GTA TTC CGC GTA CGa agt tct gcC GTA
CGC GGA ATA CTT CAG aaa aaa cag ctg ttc
ga-5"K L IORE DL AT 1R 3 A0 2 28 K AT
WDHS5oJm, 725 A R % 2= FILB A 745 J7 M
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HREIR, 12 hJa, SRR s i, A FoRi 4
DU R 52 g o o A JBOREL (V4 1 S alidh, 2 R
PromegaJifir A & il 18 26 A0 3R 7 65 H (1) i B 15
AT,

1.2.2 20 o8y 35 I Am 4 420 N JBE 9 40 0 A
PANC-1(K-ras#f 1247 %65 7 5848 T LN GAT)
FiMiapaca-241 /g, & 100 mL/L/N- I3 1)
DMEM;7#3E, % F50 mL/L CO,, 37°C4MF
e, 2440 M K A 80%El A LAY, B gL w1
R, K di s T IopiA = RS, 40 il
£1590%-95%H f#Lipofectamine™ 200054 4Lix,
UGS AT 4 .

1.2.3 RT-PCR7 & #M K-ras mRNA#) £k %
cDN A — 4 S5 W k770 & 1l W 45K B AL S 19
154y icDNA. HIB-actionff A 4 2 I TPCRY™
BRI S RN AT S R4 TS, 34T
I, JFHBERNAWKEE, 4 McDNAM —H#E K W
RSV, B MR, HHPCR{XELOligo
S 5145 e DNASE —4E. LhB-action N
ZATPCR. K-ras5|¥ EliFh: 5-AGA GTG
CCT TGA CGA TAC AGC-3', }iif: 5'-~ACA AAG
AAA GCC CTC CCC AGT-3', 3" #K:J& 41198 bp.
B-actin5| 4, I-¥if: 5'-~AGC GGG AAA TCG TGC
GTG AC-3', Fiif: 5-TGG AAG GTG GAC AGC
GAG GC-3', ¥ #IKJ& 4445 bp. PCRIZ V. 41F:
94°C 5 minZ%P4; 94°C 1 min, 59°C 1 min, 72°C 30
s, 30MGHR; 72°CIEMS min. [N 7541120 /L
B BB s rh Lk, HUR 100 'V, 45 min, I Gel
1 DEEIE G T R G o i HOL 3 L

1.2.4 Western blot# M K-ras% & & & ik : 4 YL
hiE, FH A0 2 AR A HUN 5t o ,D\H’@Jﬁﬁrﬂ
FH 25 B 178 R e i AR e 1R £ TR
i (RS BRR E, FAREN INFEFL120 pglf) ERERETE
S ALRE AL S B LR, SDS-PAGERE LUK
SYEERAJG, 100 VR 60 min, BB & A
¥ 2 PVDFJE; 50 g/LIENE W B 11 h, 321 0 200
INAK-ras—¥t, 37°CHFF2 h, B FRIEGE3 X, &
RS min. $1 2 250000 N BRAR S A DB AR S 1
TP, 37CHEE 1 h, PBSTZE MR VES IR, BFIKS
min. (L2 RGTE R TR E. Gel 1DEHR KIS
TR G AT HOG R

1.2.5 M ampn Ak ARG, I1X
107/L4R T-96FLAR, BEFL100 uL, HH UM KIF
6, BRI LN MY FH C C K-8 I 45 FLI )
FEAE, 2l 20 i AR K th 22

1.2.6 B 5R T A AHLE 5 3 B4R U T SPREA
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R 1 T

B 1 FRADUREE. A: pGenesil-1-P1; B: pGenesil-1-HK.

2 RT-PCRAGIPANC-14BEEK-ras mRNABYRIL. 1: Kid
FT2H; 2: PR IRAE; 3: /A7 2H; M: Marker.

K-ras

Actin

3 Western blotER. 1: SRiAITH; 2: 1RITH,; 3: BAME
HEZ.

Berp i gE1 wk @ MRS, K PANC-141 ik 2
3%l 4 X 10°/0.2 miL, 35 HURR 52550 15 00 5z Jpk
FeRh 5, AFCEERP0.2 mL. SE I R K AR
AR, T IRAR = 0.5 X K2 XA F
JHIRT AR K 4540-50 mm’ IPEF R BRUBEH L2 434,
RS, Va7 AR 6T A 230l S pGensil -
1-P1. pGensil-1-HKJFRL, B:X50 ng, bEH 1K,
TR, RIGITAART T 14 dJsaboE, FE R
R I F bR RO R A AR

it i Hmean+SDFE R, KA
SPSS13.04t T H 4R AFAT AT

2 B8

2.1 ks A B AR e A 2 f A Ok AT I,
DU FPIE S5 JTORE 23 AR A S D (B 1),

2.2 ¥ % FRT-PCR RT-PCRY" 7 ¥ B i i
B VK S R BoR, 1R T AU K -ra s A
mRN A IER B0 IR AR AR I8 T7 4L K -rasHe

Wi £ E

RNAF #3 K v
RFEABIEE
o dr R B e
&, TR
wmin e EF AR
PIE, R EEA K
1%, et Kz
PR, ik B G
R, AT
RNAF#H A K
EHGHFF L
W5 M. SLAR
. EREE
B fe 3 A R
6 X B P AL E
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WA # B 5

W AN
Sh KPR AR
K AE A R ARG 42
K ERNA# F 3]
e B S 4m e )5 H
R EMK-rask B
mRNAZ £ & &G
o F R Y, 2
T MR Sz 4m e &
¥ A B TR R A
A EKBEA N
A SEGEELEGY N

12— ¢— 44 Gensil—1-P1

4
t/d

5 BRER BB

WmRNARILW] W TR, A # e X E =
0.01<0.05, K2).

2.3 Western blot4 & Western blot4h ' i 7R, Hrp
U ARIGYT HK-rastr ) F1L, 2135 5 47677
A1 K IPE XS AL K -ras B (3R IL. R AKX
IR 100% 39.9%+2.1%, 99.0% +0.73%.
BT A R, 1. 3P K-rasil (10 £k 2%
LGRS 28 FK-rastE FIRIA T T
£160.1%(1413).

2.4 shRNAxf2mfig £ K o936 CCK-8Frill4 i
A K T 288 0 s R S P B e 2 B A A G A R 9
f A G2 2 A EL A i A 52 B, 22 A %
R X (P = 0.02<0.05, K]4).

2.5 ARR K T BALR £ K IpH £ P AR
JEORLVE SR 52 B4, V097 418 RIS K 9202, 1M
BP0 B A 5 R VA 7 2 PR R A A S R A AR,

6 EBIAEAPEIAR. A: A TANE; B: WA, C:
EREREENE

® 1 BARKNRER TSIV

4R 4 Wk (mm?) PE
P RgEl 1.12 +0.04% 0.03
FasE 6.73+0.14 0.64
FRIMENTIRA 6.58+0.17 0.61

°P<0.05 vs FBY54H; °P<0.05 vs [FIEIYIBA.
TBIT AL IR TR 200 82.5% (18] 5-6, #1).

3 Iie

g AL 7 A TN SIS i A R ) S
i, IR R R m AN SEEE MR 2 —, A
KR WFBE FTF. RNAE HAEERNAS T
I3 K7 5 S M e R e HE R UBR I B (poost
transcriptional gene silencing, PTGS)". RNAiff
R A s T, B
AR P AL R, FER AR BT
DR AR AR GE 1) e SURZ IR B3 A M A il Bk B
TR ILRN AL ] 5L B 7 T e X
TERZ TR,

JTAFSRRN AT T 3280 WY FH 1 I8 1) Bk A
HIFHFTL, I TSI RCR. MR T 2
EOEANCER " Sl daseow P )i I EA L
R AR ZRI S5 0. R IR e N R I
PERRRE, F19924ECerny et al % BLAE I e 1)
A K-rasiRAZ S, 0 T AATI e g
FERVAIT BT #G . Brummelkamp ef al”' 5
FE3 2 5395 B 3 IO RN AT AR T 28 1247 %5
f 7 54 XA GTT I J I 5 AR U K -rasHE K],
R BT B A K -ras [ 520, Bifi 5, Chen er a/t'™
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FIFleming et a/''th FIRN A+ AR F b ish] T
K-ras A [ KA.

ZHCFE DN, A A K LS
A 9 T B BE R 4 R . (A DB R
715 B4l BH W7 5 A YK -ras e PR ) 3655 I AN RE A 2%
BT, Kk, RNAE T B e K-ras
HE DR PR A D (R L o v 5 2E — R ) AR FRAT
H i 5 DR 2 g R 24 e R AR OR B, eI
o A5 S5 DR G T RY I 2 P (18 4 T AR ME HE R 4 A,
ST I R S AN, O 4 IE AR
Uitie, FLAAH MR A T BE B IS . RNATGKNY.
53 1R B DAL PR 9 ) 2 AR AR HETA 31100%.
IERNAL AR BARE i, 0% a5 AL, B4R
I R N P ATE AR BAT — s 1 U, i A gk — 2
PREEA Y.

AFAFHRNAHEA, KHpGensil-1)Jik:
oyl T 2H ORI D 2 N N T g 4
JIAKPANC-1, i RT-PCR. Western blotJj 2
BOUF T 1 shRN AP T 20 kL2 R m] A 204 i A
Jig e 4 i P SR AR T K -rasBE R R F2 %, CCK-8
AN S I e D DR B B B TS I e R
pGensil-1-P1JFURLA S 380 far J87 48 B PRDI8 4 P Jis ]
CAYR SR A AT, 52 30 Sl () 4098 2k R A
I FRATT AT LAk BASEAR UK -rasH PR 4 I A, )
FRNAECATEST I a] B oAy — i 24 Ak D]
BIT T,
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