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(E] HE SRITLAE R S P -1 ( pyruvate dehydrogenase kinase isozyme 1, PDK-1) Jy #1475 ) 4 % & RNA
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Promoting effect of RNA-interfered pyruvate dehydrogenase kinase isozyme-1 on

S5-fluorouracil-induced apoptosis of colon cancer cells

Xie Ganfeng, Liang Houjie, Tong Jingtao, He Jinxia ( Department of Oncology, Southwest Hospital, Third Military Medical Univer-
sity, Chongqing, 400038, China)

[ Abstract | Objective  To study the effect of pyruvate dehydrogenase kinase isozyme 1( PDK-1) on
5-fluorouracil (5-FU)-induced apoptosis of colon cancer cells. Methods Three interference sequences
(interference group) and a negative control sequence of PDK-1 shRNA ( control group) were designed to con-
struct pGenesil-1 recombinant plasmid expression vector and pGenesil. 1 negative control ( pGenesil. 1-NC)
plasmid vector, respectively. The plasmid was transfected into LS174T cells using liposome and drugs were
screened with G418. Effect of RNA interference on 5-FU-induced apoptosis of colon cancer cells was detected
by real-time PCR and Western blotting, respectively. Effect of 5-FU on growth and apoptosis of colon cancer
cells was detected by MTT assay and flow cytometry, respectively. Results  Real-time PCR and Western blot-
ting showed that the 3 interference sequences of PDK-1 shRNA inhibited the expression of PDK-1 in LS174T
cells, with a maximum inhibitory rate of over 70% . MTT assay demonstrated that the growth inhibiting rate of
LS174T cells interfered with PDK-1 was significantly higher in interference group than in control group 48 h
after 5-FU was used (P <0.05). Flow cytometry displayed that the apoptosis rate of colon cancer cells was
significantly higher in interference group than in control group (P <0.05). Conclusion  PDK-1 shRNA can
down-regulate the expression of PDK-1 in LS174T cells and PDK-1 interference in combination with 5-FU can
promote the apoptosis of colon cancer cells.
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SRR MR 1 1 OBUER DD RE , PRt HE N PDK v] e B AT
SR bR AT AR BV Y . AR ST T A Xt
PDK-1 mRNA #9458 % 3¢ RNA (shRNA) Tz 4 , 5% Y
S50 9 LS1TAT 4 i, WL 5% H 2 15 fe JF 5-90 bR ms B
(5-fluorouracil, 5-FU) 7551 LS174T 40 T30 o

1 #MREFE

L1 3tH

L11 SEodiffs AS5E Wi LS174T 4k 28 = % =
RAF T4 B B Bt MR B E R AR o

112 SEBM DMEM i 3 o 26 24 s b 75/
HERRAGTIE A Gibeo 23 F] s IREITEN YT BamH 1 Hind Il |
Lipofectamine™ 2000 /% Trizol $41¥ [ Invitrogen /3 ] ; DNA 3% 4%
TR G AN BORL /) il 52 3500 &5 449 8 B Promega 23 7] ; ReverTra
Ace W SR G H Toyobo 23] ;58 644kl SYBR®  Green |
I TaKaRa 23] ; 524 A PDK1 S g ETIAN H Abcam 23 H] ;
G418 Wy 5 Sigma 24 7] ; BCA & 11 & &1 & \ECL fb 2 &G
F &M B Pierce /) ; 45 [ T Yt Marker . DNA Marker I [ Fer-
mentas 2 1) ; RIPA 45 [ 2L W . BCA 2 (v B I 5 a5 &
Annexin V-FITC i T4 32050 & A0 PL 9SG gkt 40 5 175 38
TR I EEPU R (MTT) Wy /b 18 8 VA 5-FU
W AR TE M AR 2 TR 25 A BRA W . AR R At

1.2 3ok

1.2.1 Zufissse NG5 LSI74T B8 10% Ka 40 M
100 U/ml FHHER KA S DMEM 40 i s 52 %01, F 37 C 5%
CO, TRFNNE L (A Th 85 3% 54X, St BOM B K A .
1.2.2  JFekiAy 7 M4 GenBank PDK-1 mRNA J¥ %1 (NM
002610) F1 shRNA )% i1 J5L I, F FH7E & 50 ok - H 807
G, FEAETRI IR 51048 Z2HEBR FHA 2 525 77 1 58 EST [6) P11 )7 41
WMTF., & 1 % 1F X4% 5'-UGCUUGUGAAAAGACCUCATT-3", Jz.
X4 5'-UGAGGUCUUUUCACAAGCATT-3" ; 5 2 %o« 1F X 5 5'-
AAGACCUCAUUUAUGUUUCTT-3', J% X 4 5'-GAAACAUAAA-
UGAGGUCUUTT-3'; 45 3 Xf: 1IE X $f 5'-GACCUCAUUUAU-
GUUUCUGTT-3', Jz X 4% 5'-CAGAAACAUAAAUGAGGUCTT-3';
ToHRJFH 1 L 5% 5'-AGAAAUAAGUCUCCAGAUATT-3", Jz 5%
5'-UAUCUGGAGACUUAUUUCUTT-3", I A FE44 TR AR
AIRA R G BUTH . ¥4G M 3 A By B 1 ASTEC )
Xof BE R B i 23R K AR T, AT AR 5] 4 %) siRNA JP371, pGenesil-
1 FHFHRL BamH T Il Hind TTAUEFY) 414, S8 J5 i@ 38 DNA
B GO 5 4 X siRNA J32 4 i 52, 1 8 T 40 BORL, 43531
fir 24 N pGenesil-1-PDK-1/1 ( f& # pvl) . pGenesil-1-PDK-1,/2
(pv2) . pGenesil-1-PDK-1/3 ( pv3 ) Fll pGenesil-1-NC ( pNC) , 2
BB DNA, JF 3% R4 L4740 404

1.2.3  #iuiE e SR FH BN B fA Lipofectamine™ 2000 4
SEEYL FEYLEREEXPEUE K LS174T 41 AL 5 x 10°/ml
BT 24 FLtR . 7E 10% 54 ML A9 DMEM K5 37 5, T
37 °C 5% CO, WAL A 3G R4 th 5 5, TR A Rl & 383K 70%
J5 UL AT R Y R e 8 h 5 AR IR SRR, HE 2
KIRW . MHBFEGLS 24 h4 1: ORLL LA 48 h 5 HF- 1R T &
500 pg/ml G418 FYZEFEMERE TR TR L .2 ~ 3 A LUS sekeIe

o LATERER PRI M SRS 75 2 6 FLARY KIE R B0, &
JE%EA 60 ml K55
1.2.4 Real-time PCR #R$E PDKI mRNA J¥%1 f TaKaRa 2%
AR PDKL B F K NS 9) B-actin K PCR 4734547,
& BIWIEHIAN R ; B-actin IF X 4% 5'-TGACGGGGTCACCCACA-
CTGTGCCCATCTA-3', iz X 4% 5'- CTAGAAGCATTTGCGGTGGA-
CGATGGAGGG-3", F=# /N 553 bp; PDK-1 1F U4 5'-AAGAT-
GAGTGACCGAGGAGGT-3', [z X 4 5'-CCATAACCAAAACCAG-
CCAGAG-3", ™K/ 131 bp, % Trizol 127 &1 Ut B 45 42 B 41
il RNA, 24N IERETHIE RNA &b RISy, Hie IR i 5t
FIE UL s RNA [Uf% 5% ¢DNA, il SYBR®  Green 1 it
GUOGILHAT PCR 48, N EVAF g 20 pl , Ho SYBR®
Premix Ex Tag™ 11 10 wl,ROX Reference Dye 0.4 wl, |- F i3]
P#5 0.8 pl, & RNA FERGEK MR 220 pl, VAR 3 B
BB T M Be: 95 CHUAEME 30 s5 352 BBt 95 CAEMES s J5
60 CiR K 30 s ,ILAT 35 MER; 55 3 BirBe:95 CASPE 15 s
J5 60 °C iRk 605,95 °C 15 s, NZEHS , B HLIG B 2534 I
HH Cfl. B Bractin fE NS IER, KA 2729 B0 b
FRFEETF, AC = Crypy = Cloas AACE= ACE
A Ctyieaied o
1.2.5 Western blot £zil]  RIPA ZRUif i 2 fifk 240 S R At e 1
HH,BCA WE#FAT 8 A BE 1, 1] SDS-PAGE #EATHLTIK 4315, 5%
PVDF J&, 5% Bifg @i = 304 1 h, i PDK-1 —$i (1:400) ,
4 °C JEE LA, TBST YERE 3 W, fin AR 5o 46 9 B A id — it
(1:500) , Z9REH 1 h, TBST ¥ 3 ¥, ] ECL B AR,
1.2.6  MTT A0 4 it i ] 96 FLARII A B K 1 x
10*/ml (Y- 2412400, BFFL 100 wl, 5555 24 ho A B2 vk
) 5-FU £ 100 pl, 4k5e 4535 48 h, FAFLINA 20 wl MTT
(5 mg/ml) ,4 h FREFEHRS 0 150 wl — FH EL AR ( DMSO)
K Model550 i #5 A% A& U 490 nm I K & B 0% % B H
[D(490) 18 ], 259 i Madm ) AR 4 A 23 il = (1 -
4 D(490) 1 oy /P24 D (490 ) {B gy, ] X 100% o S35 H5 5L
5. FHHEI IC .
1.2.7  HA4IMA FITC/PI XA AT 1 x10°
AR T 6 FLARH, 43 3 10 umol/L /) 5-FU Ab 3 24 h,
0.25% [RFHH AR A5 , TS PBS FEE A 1 I, e ik,
S 300 wl 1 x Buffer E7ZAMISS, NS5 pl Annexin V-FITC, 5%
15 min, fii S wl PLARIC, EALKI .
1.3 %it5o5

B LA x =5 F27R R SPSS 13,0 Gt 2 47 ¢ K e AN
HR R 25017

targel

2 #ER
2.1 PDK-1 shRNA FH# G tmin it B2 i
BT

28 bR N M ARG 3 ST I BURL Kk B SR
B —2. H5iX 4 AN JFORLo> 5 55 G LS174T 401,48 h J5 93t
BB SR Rt Ol o SO0 R, B PR K ik 7
80% LA L (1) o ¥&4t)5 72 ~96 h WL 4y, i€ it PCR A il
PDK-1mRNA 3k 7R 3 4] 140 ki 249 nl LLR LS 174 T4f g
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A:pvl;B:pv2;C.pv3;D.pNC
1 FAEREBRIEWNRSARE LSI174T AAER  ( x200)

o1 PDK-1 mRNA (¥ 3Rk, THFRL 2 (pv2) HA B 4 1 iR ak
R 2) , FEuA I BUZ BURAE o TP BRI A AL
TP A SO B JSORE 43 ) 4% e LS174T 4 M, G418 i ik 5
25 PCR 1 Western blot £l i 78 pv2 #5 44 fy LSI174T 41 Jify
' PDK-1 mRNA F A [ 25k 35 0 2505 F 15 5 X I8 K B M 0o 1R
ZH (pNC) 4, S >70% (1€13) o

120

—_

P [o)) [ee] [

(=] [=] (=] S
T T T T

PDK-1 mRNA A% 23k (%)

NS}
[=]
T

LS174T pNC pvl pv2 pv3
LB A2 R X THRMALEEF 20,53 ~ 5. Jem TR M AL
Z pvl .pv2 . pv3 48 a:P<0.05, b:P <0.01,%5 LSI174T #= pNC 41
1253
B2 FHTFHI LS174T A PDK-1 mRNA Fy#lH4E A

120

I =
<SR- IR-TR-)

PDK-1 mRNA X235 (%)
[y}
(=]

(=]

[ S S— 0l -PDK-1(65x10°)

— —eami -actin(43x10°)
®

L B 202 Rk 90 54 1853 TR 551
A:Real-time PCR 4] PDK-1 mRNA %31k a:P <0.01,%5 % 2
BB An T 3% 5 7)) 2F BB b 3% ; B Western blot #3] PDK-1 & & & ik

3 pv2 BaERE LS174T MG RN FH 2=

2.2 MTT %4m ICs 14

PDK-1-shRNA LS174T 4l ff 5-FU 1 ICs {& K (1. 342 =
0. 023) wmol/L, %} BB 2H 4 ity 5-FU fi%) ICy, {H M (3. 561 +0.249)
pwmol/L, 3 1) 25 S A G it 2# & L (P <0.05)
2.3 Annexin V % 5-FU 45 B )& fa e e A —

LE R FE [ 10 pwmol/L 5-FU il 8 48 s 24 h J5, X R4
LS174T M JA T4y (34 = 13) % , 1715 Tt 2H 240 Jfg 9 T % U 125
iK(66 £15)% ,iEZRAGIFEX(P<0.01),

3 it

AT 4 5K 235 i 98 70 T [ 1) K05 R B T 3B AR T
Fo TESSIIENRYT T, AMBE AR AT 55 R 38R IT
F-BoE LA G bR ) 52 2 e 7% . LA 5-FU h—4%k 2y
WIALST , H0 DR N e R v 22, X B B v
TR L B R IR, 4 BB T T E A I K
ES o I R R 245 B T 25 B G K AR AE
eI R _E A 2 AT 258 . R E IR
SR e 45 2 B0 3% SRR A A I () B S R AT, PR T R
BRI L SR RE S

4 Y 8 5 0 P 04 T 00 A A R R L 24
101 SRe i) PO DR TSR < LR 7 e ot e
TE IEH 10 A BRI B 240 I B R, 75 U T S B
TR R, Mol S AR T AL, LR R
PR % A WL A 4 P 2 o PDIKL AR S T i 56 ke
WIS ) S, P 3 e s ol A A S0 A 8 40
A, AP TS . DR, PDKL AR e f 8 5 1
SRR . RG] PDKL 7R 45 7 4141
TN ik 38, B PDKI 95 1% 5 45 Wi 9 404k
S Rtk B e A A 56 3R PDKI 76 45 i 98 1
Sl RS RIS B T T BB AR

B A A SIS e S B A) PDK A 355 74 7] LA 46
bR 20 S B TG PE AN BE RIS L B L T R
95 . FLR IR AN T © 28 RESE 0 L ARE
FER AT ORI 45 W Ji 40 . LS174T 1) PDK-1 5£
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IR T AEAS R EE 5-FU AR 240 20 M A0 BE 4 i
AR 22, L IR 45 R 3R W], PDK-1 T4 LS174T
YUY 1C,, $50 (A 0 25 1% T 0 HE 4 40 Jf . ok B 400 ol
PDK-1 J5%5 95 LS174T X} 5-FU &7 W 85Uk, i 45
FE M AE AR 27 FE T R RN R I T

TEMFLB AR N B AT %58 ) PDK 1 ~4 35X 4 Fifa]
T, HAEARF AR h KB FEA 7. KA
W] PDK F¢ SR A0 — & £ W24k (DCA) AT 3 58
S5-FU iS00 45 i 4 e 8 =1, 9L 5% 3 308 3 o fo] o
) CREAEFH W T 18, A 92 45 R SE PDK-1 410 i) X
5-FU 5345 e A M T i e a4 o

S AR R W L RNA T3040 ) PDK-1 3%
KRG 5-FU n]fe k45 e A Ak v s i T, B
TBIT R 25 KGR T KIS A 0 S ms
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