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SRR KBRS REIFFEF 1a shRNA
[RFIEE 15 EE AS49/CDDP 408 %7 48
i 2 B S 56 A7 51

wOERT RRET RO AT Tk
(TR AEHIREE B AR RS R, IR R, KT 410008)

E P T SR DR RLAE b 5455 S T 1o shRNA (HIF-1oc SARNA) T4 F0RL A HEAT 44 P9 44 410 35 % (9 1T AT 1tk B
L0t Nl e i 24 400 B bk (A S49/CDDP)REA i 12k IR, HEAID BRI A LA . 7E D)4 8 HIF-1a shRNA T 410k )5
23 ) P 6 Ak T A 20 K SORE B I ST Ak A 5 TR 6 % A549/CDDP 41 & HAS MR AR BBV IR, 58000 B OB A I i S A R,
RT-PCR B 41 il S B Ak 2246 I % G i AS49/CDDP 41l HIF-1aw % 2511 25 /558 4 1 (multidrug resistance 1, MRP1). filifiif 25
A8 2% B [ (lung resistance-related protein, LRP) mRNA & 8t [ iRk, %% 404 M % 4L J5 A549/CDDP # 4 % HIF-1a-
MRP1 % LRP & [1 %35, MTT v K Il % 9% HIF-1a. shRNA 7 5 AS549/CDDP 40 g % Ui 41 (6 i 24 Pk, 4 o) 4 e
HIF-1q ShRNA J& A549/CDDP 41l i # K988 060 b 968 A2 K AR50,  HE e (R I 290 K Fhor 2 e b 1 AT+ B J2 I B0 4 40 2 55 LA
M. @REIR, AR AR TR A 5 JAH R 203 i TR JBUR A 5 (P < 0.01), HIF-la shRNA #5%% A549/CDDP 4 fitd J5
HIF-la MRP1. LRP mRNA J% i [R5 T M, W% A549/CDDP 41 M % AT 1 82%, #4K ki /5 HIF-1 shRNA #
Y& A549/CDDP 41 % HiJo #1 SR B I 5, S HE R0 40P HIF-1aw MRP1 M LRP % [I3RIA N %, #%4% HIF-1a ShRNA 53
WA AR, H5 A O WY, 9K B, Je JE B R B RO AL 20N PE . XS A UL, 4ROk A
HIF-1ce ShRNA R4 A Qe e i T IR U, RNA T3 A S 4] HIF-1oe 22 PR T 308 R 98 A i R A et 4 P )
e R AR R K, HAEH TTHE 5 HIF-1a shRNA P& HIF-1a. MRP1 2 LRP A4 56, HIF-1o J BT AF 33 4 fili o
T 259697 FOAE B s, MEPEA KSR/ 5 HIF-1ac shRNA JFORL 6 Y B — 58 (R4 22 4Pk

KRR AR R, IR, SRR YL, BARE SHT 1a(HIF-1a), RNA T4

ZR9ES R7305

B S N T 1(HIF-1) 02— R R & R T
ZAELE T N TS 958 40 B (9 3 s IR 1, 1l
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SR RN T RS BN, HIF-1o 75 5 50T s fE
fift, {EBAIN AR KIE TG, JF 5 HIF-1g 454
JE A VS P () HIF-1. HIF-1o 5 R TIR 24 22 8] ) 5%
R UG R T O, HHmAnR. B 40 i A
SRR R4 24 h 5, R4 23 HIF-1a &
AR, HERAMN 2R, A7 i koL, i
RNAi H A AR ANl SPCA-1 41 fgh HIF-1a 11
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Ji HIF-1a 835, KA nl el i e A 7 g 24
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(PIE R e 770, AR R AT — e ) 4 M s
HAG LS5 g8, 5IERIEFEERER R
BN, S IE BORCR VR I R ZE L BN X e
s EERE N AN Z TR IE T AR ] BRI
K RO B ORE AR Sy 5 DR e 28 AR 1) mT AT R,
SR, 224 WA A H 9 K0k /5 HIF-1o0 RNAI
F AT B e i 245 0 (P A A AR S MIE AR . BRATTE
X HIF-1ow I 25N FH G A DL B 4 K 80K 3% YL 11 7
1%, K HIF-1oa SARNA T4 JFORL % e NN il e if
JIFEF1 41 2 (AS549/CDDP) S LA AR B AR /N FL o, )
JI BT A 2 e RN G KON 3 R AT LU, LAV oK
WiRL % Y« HIF-1o sShRNA [ 7] 47 M, B L 4%
AS549/CDDP 4l i XoJ i £ i 2 14 280 5[] i 4] 20 45
1) HIF-1oc SARNA 304 i 257 1] BRI AL .

1 MR57E

1.1 ##y

111 ik, 59K 5h. pGensile 1.1 Jithi
W B DL AR E A A W] s T R N i g 4 B Ak
A549/CDDP 1 [ Hv B DR 27 W B 2% e 40 i ool
BALB/CA-nu £ /)> b, (HEHE 21 ) W B I A s 27 Bie
SIS, 4~6 K, KE 17~22 g, SPF
k.

112 . FREIVEN VIS Xho T X EcoR T4 H
MBI 2 ®] s {1t 44k 2k 44 >K KL pll-DCIONP
(polyMAGS500)4  Chemicell GmbH /A& ; Jig ik
gL 3 F) & Lipofectamine 2000 14 H Invitrogen 24
Al s Trizol WM & S 5l & A Taq Mg )W T
Fermentas /A 75 JORIHEIUR G4 RAR 2 w7 .

1.2 A%

1.2 EAFRiBOE. R AR E. R NEEEA
J# FR N HIF-1o 3£ K(NM_001530) ) mRNA 751 2
Z: 2 OR8] 1T RNA THUA/E IR fd, AR P14
AAGAGGTGGATATGTCTGG. # it ) HIF-1a
shRNA [¥] DNA 5#)J7 40 k. 1E X455 CACC-
AAGAGGTGGATATGTCTGGTTCAAGACGCCA-
GACATATCCACCTCTTTTTTTTG 3'), Jx X %%

(5 AGCTCAAAAAAAAGAGGTGGATATGTCTG-
GCGTCTTGAACCAGACATATCCACCTCTT 3’ );
BH 1 % 8 DNA (pKB1.1) 514 7 41 = 1E Sk
(5" CACCTTTTTTCAAGACGGATGAACTTCAGG-
GTCAGCTTTTTTG 3'), & X (5' AGCTCAAA-
AAAGCTGACCCTGAAGTTCATCCGTCTTGAAA-
AAA 3. SRHAFIE RIS Ok i sk, B

RIRi ] Xho 1 J& EcoR T B V)% € s 0T U) %02
o A B A TR JEA 700 AR R4 N P 2 I IE A,
Kl 1 o,

122 AUMORE IR, RN il I i 40 P ik AS49/
CDDP ‘& 15 10%/N I3 1) DMEM 1 78 h {E
5% CO, 37C 4 FREg%, 40057+ DDP 1)
YeRFH LR 6 wmol/L LALR¥F A549/CDDP (1)1
PRy B 2~ 3 REEEH AL — K.

1.2.3 SRR GG, K 5%10* ) A549/CDDP
MM LR T 6 FLARP, 24 h J5 [ JC I DMEM B
FEHEVE 2 WP URSES . SEH 4l a. RFEGA
(control); b. HIF-1oat ShARNA gl KMk #5 Yol , %
YLHT 56 % pll-DCIONP 5 HIF-1a ShRNA J5kL Vi 4
Jii BT HEk 35 20 min, pll-DCIONP 5 HIF-1a
shRNA JJURL 1) T 5 WK B34 4 mg/L; c. pKBI.1
JFORL 240 K R 8 Y 41 (pll-DCIONP 5 pKBI1.1 JFiki
() R R 4 4 mg/L); d. HIF-1a shRNA Jig i 14
WL, fe RCERAE UL B REAT A G, IR Bk
LipofectamineTM 2000 ¥ & 3 10 mol/L, Jit# i &
WPl 4 mg/L; e. pKBI.1 UKL B4 s 40 (IR
Jif& LipofectamineTM 2000 & 4 10 mol/L, J5iki
JURWKE N 4 mg/L). # 4L 4~6h Jo kiR,
MO ST 15% /NI () DMEM B 72 68555, T
gL 24 h JE Al 9O WARBE AT M Qe kR, T
55 48 h AR AN I EAT f5 4k RT-PCR SE46.

1.2.4 RT-PCR 7y #r. #&HUE RNA, 3 % 5
cDNA, VL 4 BB AT PCR 7 84 LLKS Wl HIF-1a.
MRP1. LRP [f] mRNA [J3£iA: HIF-la mRNA |
W51 (5° CAGAAGATACAAGTAGCCTC 3'), F
W 51 ¥ (5 CTGCTGGAATACTGTAACTG 3’ );
MRP1 I35 51 ) (5 CAGTGACCTCTGGTCCCT-
TAAACAA 3"), FI#451% (5" TTGGCGCATTCC-
TTCTTCC 3"); LRP L35 14(5" TTCTGGATTTG-
GTGGACG 3"), FiFsl#)(5" ACTTCTCTCCCTT-
GACCA 3'); B-actin mRNA L3iF5(4): (5 CTGG-
CACCACACCTTCTACAATGAGC 3'), FiF5|¥
(5" GGGATAGCACAGCCTGGATAGCAACG 3').
¥ PCR =15 2.0% T8 la bl e b ek, FH I 3L
TR R G AR Wi B 4

1.2.5 gL 2=k HIF-1aw MRP1. LRP £
F2RIA. BURE Y2 (control). X B 5Tk 4 (pKB1.1)
MR JRAREE YL 2l . % I TR ZH (pKB 1. 1) 44 K L s
41, HIF-la shRNA fIF 5t 14 # 4% 41 U % HIF-1a
shRNA G KRR 5 Y L A IC i J5 , ¥4 PBS
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E3 K, 4%% B L E 30 min. PBS 5L 3 UK,
3% H,0, EimEE 10 min, LU K Tk 240 )
B (5 PE . 280K vk, PBS ¥R 5 minx 3 K,
WINEH WA S P, =W A 10 min, B2
I35 . ¥ b0 5 78 % P4k HIF-law LRP . MRRI,
WPE K 10100, 4C k7. PBS #¥%% 5 minx3 %,
WA FE bl il E PR TR, 37CIEE
30 min. PBS P 5 minx3 ¥, 0B A AL
bR C e OF % TAEW, 37C W E 30 min. PBS
MYE S minx3 YK, HU 1 ml Z&MK, Wikt
A. B, CAAIE—0, JRAIEIN 20 wl 240 M08
b, FAERSEANZ, FiREE, BN H SN
). FRKZ e, BARREEER, 1%HR
WikG > (0, HPEME . 24T HIF-1law MRP 1,
LRP S FRIEFGy, FIWhRiE: DAR bR e (A mliks
Mt R BHEAN M, FEiE S UG b KRG LR
P 2 (0L X A1) SR RO 3 B S AR 3 Dl 8 BB (TR 4
FIE 10 NRLEFAFHT), B4 6 FE(IOD) 2 FH 1 4H
P34 s B R T AR () e, T L W 1R
FIL = (IOD i, HEA S EE).

1.2.6 MTT ¥%. ¥ A549/CDDP 4i i fE Ay o HE 4
X FETURE pKB1.1 Jlig BT A G A K A oK ks i G 41
A B % B . HIF-1o shRNA Jlig i 74 8% YL 41 %
HIF-1o ShRNA GPREEQLLAE R L8021, LA 5x10°/ 4L
B T 96 LA, Zrml BB IF A 0. 10,
20. 40. 80. 160 320 wmol/L 7 /¥ JE 445 1 i
1, BRYIBE4 R FL. MTT Eb (k4% Sk ikt
178, WAAVER 72 h 5, BEALINA MTT M
(S gL)10 pl, ZkLEREFE 4h. I 200 pl/ L DMSO,
B IR 10 min, I ORE S 4 A
BEREAR AL LA 570 nm 3% KA I ARE ALK BEAEL(A),
I A A [ B AN = (1-SE50 41 A s, / AR
U1 A 50)x100% ] 3K H -2 40 B 1 2B Kb %, R
FH B AL U= 77 R 53 ) SR A8 2RI PR v 25k
JE(IC)?. SERRTES 4 k. AHX R = Ohf 4L
IC,—AEEEA 1C5, ) / X HRA IC.

1.2.7 BB, g DR IR I A K
ff) A549/CDDP 41 i 5785 52 i N 35 752k, H PBS
MUEEE TR 2 I, IONJBRER O TE AL, KAk
U A B0 N, 600 t/min 2540 5 min,
biE, IS /NI ) DMEM 157523 3 ml,
WIS (USRI ), a0, 5k
o R BN R R0 S 5 <107 I A TG I
i DMEM 3} FR LR AR 2. & LF 1Y) AS49/CDDP

I MR A & W B G (00 A A 95% LA |, 4%
5 H 0.2 ml 40 I B S T 8 S AR B (3
45 K, W MR A kD %

1.2.8 sy, KR s 1) 35 UM R
TEMRE B K AR IR F 10 mm I, FEKLAY 7 21 (540
5 H). a. XJHE 4 (control): i 0.5 ml )25 FE 5K
TLURHIKES: b, EIZ1(CDDP 41): % 1 mg/kg
PR AT LLRE KRS s . GUKRBRA T
pKBI.1 25 ki 6 e 41 (KB 4H); d. JIg o4k i 4
4, MRJFRAKEE Y HIF-1o sShRNA ZH(LH 4H): B iig
SRS S8 HIF- 1o shRNA E S 0.5 ml 1)
ABIEK, BEHGES: e JERIAH Y HIF-1a
shRNA+CDDP 21 (LH+CDDP, LD #1): [ i &
A4S 1) HIF-1ae sShRNA H &), LUK 1 mg/kg 14
L RBATINNF) 0.5 ml {1 A B 85 K P DU §# ki
U f. 4K BURLA S HIF-1a SARNA %% 4] (NH
A): BRI A HIF-1o SARNA & 54000
ANE05ml ABEER K, RIS g AKRTk:
/5 HIF-1a shRNA 3% + Jlii4f1 4b 3 41 (NH+CDDP,
ND 41): BCHIZ KRR A 5 ¢ HIF-1a shRNA &4
Y, BAR 1 mg/kg A AT NN F 0.5ml 1) AE 3
K, BB ORI S R R 25 mg/kg
PRTELS T, K B0k pll-DCIONP 5 5k (14 Jit &+
Ee 10 1 WRE, Lipo 1 S B AR G o444 Je i ]
PEFREE 2wl 1 pg MENEST, BEE
4CTHCE 1 h, B 5 REH—&, FE£3 %, F 18K
AR FERR IR . 5 A 49K A0RL pll-DCIONP (1) SE 56 41
98 AR T F8 A7 Tt Jon i 7 (s AR Bl RS A Il 5 1 i )
i AN Y R i R e N TR (VA PR S O AT
ZoWhYy . WU MR DN R d KA o R EAR B
FRomi e, %A V=ab¥2 THERARL, %L A
KA MR ERIEE: (V eV )V i

1.29 A, BRI AR 4% Pk R T
[ AWM. A28 (5 um). AU N %
AL G K I HIF-1aw MRP1. LRP [,
K gz 2040 SP LRI, A 20 IR ™4 e AR
BUI AT (B 1 50 PR TAEW), W
PBS 2 AV —PUERIVERT . e baite: miff
B T VR 100 AN40 . bR 4n i o R 4 A% A L
SRRSO 1 B A < 10% K FHPE, =10%4
FHE. ik Motic P& 27 UG 2t Rge b 3 4K
HhER B0 DX IR R SR RO B AR R 43 0l AL (BF
YA 10 ANRLEFAIHT).  AEFEGNACTIRE % G2 () 4 B
Jes WU B RI41Z34T HE 4, DUWLERYN KA



RBE: SURHEEARTRNTSREFSETF 1o shRNA FhL

2010; 37 (10)

Lt A549/CDDP 4 REXT IR $AM 25 A ST 5

* 1093 -

PR O = N IR ERAAte 25 SR (ST

1.2.10 St ab . N SPSS 13.0 K fF R gc ik
TTERDHT, SR v £ s Bk, AR EH
P92 [A] AT L ] SNK-q R 56 s 1 DR 38 R 7K1 4
P AT I B8 (0 07 220 #rs PRZH SR DG E 43
MK F B AH 5% (Spearmen K5 56). BT 48 1134 2 X
M, 5 A 56 KT X 0=0.05.

(2)

2 & R

2.1 HIF-1a shRNA EHFRRAIEE

pGenesil.1 shRNA H 21 FORL 220 /3> 45 A (K 1)
H5&mpe —8, L. LRE, £
HIF-1o shRNA 41Tk #4  1E .

340 350 360 370 380 390 400
CGAMCACCAAGAGGTGGATATGTCTGGTTCAAGACGCCAGACATATCCACCTCTTTTTTT] GA

()
340 350

360 370 380

CACCTTTTTTCAAGACGGATGAACTTCAGGGTCAGCTTTTTTG

=5

L S

Fig. 1 The results of sequencing of the HIF-1oe shRNA inserted into the recombinant plasmid
(a) HIF-1ae shRNA. (b) pKB1.1. The inserted sequence has been marked with the red box.

2.2 BERIREE RS KBRS R LA

POt OB R AT L 2R 2 AN 98 Ok R
(K 2a, b).  HUIR TS G 41 S 4 K 0k G 4 AN ]
HRALUEE 6 MR, REASLEF TR 7 B RO
SEALEF IR, B0 LA IR0 e i Gt A
P ALATO e e (] 2¢). T TR A 2 e LM K sk
(7845 = 1.67) %, AKFTRL L YL AR X Ye %0
HAN(86.36 + 2.03)%, HIKMUR L 4 W W 2 T IR
FUALL(P<0.05). $-7 P AalRI38 nks H R B
B NN, RO e YL 21 e G o TR
AR YA

LS 48 h, AFJALFE] HIF-1a mRNA ik

AR A R I 3 Fror: 3 41345 mRNA ik,
{ELTE Jo A4 B G 55 90 oK R % 4 HIF-1ae ShRNA
Re 47 21 A549/CDDP o' HIF-1ae mRNA [ % ik
(P<0.01), HZRKBURL A G4 HIF-1la mRNA 1A
TR AN FA(P<0.01). )5 48 h, Alkd
PEZ] HIF-1a mRNA FRIAFHXT SR, WK 2d.
g oR: 3 A mRNA £ik, (HE T4 YL
55 4 K kL % Y HIF-1a shRNA #5684 2 40 1
A549/CDDP 1 HIF-1a mRNA {1 %i5(P<0.01), H
KR L Y2 HIF-1a mRNA £ 5% T 18 Fig A
S4(P<0.01).
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Fig. 2 The HIF-1ao shRNA was transfected into A549/CDDP in vitro by pll-DCIONP and by lipo2000
to compare the transfection efficiency and the expression level of HIF-1a« mRNA after transfection
(a) The fluorescence image after liposome transfection. (b) The fluorescence image after pll-DCIONP transfection. (c) Bar chart depicting the
transfection efficiency of liposome transfection and pll-DCIONP transfection, each bar represents the x + s of 3 samples. (d) mRNA expression of
HIF-1a was assayed by reverse transcription ploymerase chain reaction (RT-PCR) method after transfected by pll-DCIONP and by lipo2000, M: 100 bp
DNA marker, /: Control; 2: pll-DCIONP transfection; 3: Liposome transfection. (¢) Bar chart depicting the mRNA expression level of HIF-1a after

liposome transfection and pll-DCIONP transfection, each bar represents the x + s of 3 samples.

2.3 %53 HIF-1la shRNA X A549/CDDP IS8T 41 245 P 0 A0 X0 5 23200 73% . 4 K R i 4
Ed-0EA HIF-1a shRNA %] A549/CDDP 40 i, X4 1Cs,
2 MTT VLRI, AT %) AS49/CDDP 41 i F£F] T (74.4242.31) pmol/L(P < 0.01), ZK Mk
H 72 h 1) ICs, 49(412.87+14.81) pmol/L. & 4% T %} Y& HIF-1a shRNA X} A549/CDDP 48 o i 4 i 25 14
WESURL pKB1.1 1] AS49/CDDP 4 fa(lg ik s 4uik AR 260 82%,  H. 4K R0k 241 3% GL LU JIg o i
Je G KRR 5 GeyR) (1) ICs 57 ) M (413.75+8.63) Je AL YL AIXS AT 1Cs, B, Z=RA BEM (P<0.01)
(407.91+10.89) wmol/L, ZEF¥ L= . IR (K 1). BLHIHE Y HIF-1a shRNA W14 A549/CDDP
A B Yt HIF-1a shRNA 3| A549/CDDP 41 g )5 S RS 29N R BRI, H AR A G 5
XA 1Cs, P 21 T (108.86+3.36) wmol/L(P < 0.01), JI A 2 A T B P T A R
fig AR % 4% HIF-1a shRNA X} A549/CDDP 4 Jitg JIii

Table 1 Impact of HIF-1oc shRNA on the sensitivity to cisplatin of A549/CDDP

Groups ICs Relative reverse rate
Control(A549/CDDP) 412.87+14.81 -
Liposome transfection with pKB1.1 413.75+8.63 -
pll-DCIONP transfection with pKB1.1 407.91£10.89 -
Liposome transfection with HIF-1a sShRNA 108.86+3.36" 3%
pll-DCIONP transfection with HIF-1o ShRNA 7442423129 82%

Y Compared with the group of liposome transfection with pKB1.1, P < 0.01; 2 Compared with the group of pll-DCIONP transfection
with PKB1.1, P <0.01; ¥ Compared with the group of liposome transfection with HIF-1oe S\RNA, P<0.01, x + s, n = 4.
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2.4 A549/CDDP #H Bl % 5 HIF-1a shRNA &
MRP1. LRP E& mRNA Ri&KF IR

L5 48 h, AN[FALEEZ] MRP1 & LRP mRNA
TR M ISR WK 3 Fros: 5 413 mRNA
Kk, ¥y pKBL1 (I oA G 21 Je 4 K ROk i
YL 4)J5 MRP1. LRP mRNA ik TG 2% 5, # 9

@ M 1 2 3 4 5
bp

1500

1

500

—~
o
~

Relative expression level
COOoO0o0o0o—
O=NWAUNUAINOD

-Actin
(%64 bp )
(MRP1)

87b

HIF-1a shRNA Ji5 (I 5074 5 3 41 B 40 K Rk 3 %
Y1) #l i A5 %% 40 ) AS49/CDDP 1 MRP1 & LRP
mRNA [k (P <0.01), fi H.4% KBk i 4 41
MRP1 % LRP mRNA (1] £ kK T g ik A 5 41
(P<0.01).

—~
[=N
=

Relative expression level
COCOOOOoOoO—
O—=NWAULNAIOO

LRP

Fig. 3 The expression level of MRP1 and LRP mRNA after transfected with HIF-1a shRNA and pKB1.1
(a, b) mRNA expression of MRP1 and LRP were assayed by RT-PCR method after transfected with HIF-1ao shRNA and pKB1.1. (¢, d) Bar chart

depicting the mRNA expression level of MRP1 and LRP, each bar represents the x + s of 3 samples. M: 100bp DNA marker; /: Control; 2: The group of
pll-DCIONP transfection with HIF-la shRNA; 3: The group of pll-DCIONP transfection with pKB1.1; 4: The group of liposome transfection with

HIF-1a shRNA; 5: The group of liposome transfection with pKB1.1.

2.5 HREGRELFESN AR R4E FHIF-1a.
MRP1. LRP EH %X

A549/CDDP 4 fu e AN A Ab BEJ5,  H HIF-1a.
MRP1 % LRP HARIAM S R ILE 4. Gz gifofk
ML R pHIF-1a shRNA % Yy (Jlig o4 s e 40
S 2K JRE e G A1) BE AT A% 40 ) AS49/CDDP
HIF-1o 2 AR IE(P < 0.01), H40K Bk gL 4
HIF-1o £ R IAAK T 5 i 4 41 (P < 0.01),
MG PN B PKB 1 FORI(T iR se de el . 4
KU 5 YL 41 )6} HIF-1ac 28 1110263 6 W) 8 5% iy
(P>0.05). pHIF-1o shRNA #: %% )5 MRP1. LRP &
[ 26 3k 2 BRI (P < 0.01),  H. 40 K 5UkL %5 Je 41
MRP1. LRP &[RRI TG FUiAR R 4L 41(P < 0.01),
T B0 R PKB.L1 ok (i oA e G 21 2 4l K hr

LU N MRP1. LRP [¥235 JC I 2 52 m(P > 0.05).
2.6 %5 HIF-1a shRNA 31& R B HE A KA
il 1E

45 WA R 3L 36 HOom, B i IR N
80%. UL E, FABRAK. &
T TSSO R, AWEE R A5 A4 5T 5 W Yl v
AR, BRI AR RAF, AP ERTE I 451y
BB /IR S5 TR A . AE ND 21 R A= K FR 2
W3 /N T B4 e LD 41( P <0.01), NH 417 i
AR EOH /AN T X2 K LH 40( P <0.01), 1
KB 41 g A KA S 0 AL b e 2 5, Lk 2.
Ut B %% Y& HIF-1o shRNA 1] 14| A549/CDDP £ i
AR, S P FEONY,  HAKBORLE G i
U BT A A A S B AU RS R A R R R
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AR Vo X FRNAACAINT SR AR e ok
P3N 2 GrEEer w8 /oy vy W AL piws o m % ¢ HIF-1a
P T ] 2 e e ¥ p Je "7y ‘ > N Flave o, A
PN “’J'!" [ Sy .'zﬂ' 3 ¥ wi o _\’&Q}\" oy *"_{\‘q
Ef 2 M odry LR AR AE - Bl CEPA VoL
«d V%l R DY &Y N e DG RS R

1

Control 1 2

P A
Lyt e

Fig. 4 The expression level of HIF-1a, MRP1 and LRP in A549/CDDP after different treatment
(a, b, ¢, d, e) Immunocytochemistry analysis of HIF-la gene expression levels of A549/CDDP in different treatment group. (f, g, h, i, j)

Immunocytochemistry analysis of MRP1 gene expression levels of A549/CDDP in different treatment group. (k, 1, m, n, o) Immunocytochemistry

analysis of LRP gene expression levels of A549/CDDP in different treatment group. (a, f, k) Control; (b, g, 1) Liposome transfection with PKB1.1; (c, h, m)
pll-DCIONP transfection with PKB1.1; (d, i, n) Liposome transfection with HIF-1ae shRNA; (e, j 0) pll-DCIONP transfection with HIF-1a shRNA.
I: Liposome transfection with pKB1.1; 2: pll-DCIONP transfection with pKBI1.1; 3: Liposome transfection with HIF-1ae shRNA; 4: pll-DCIONP

transfection with HIF-1a sShRNA.

Table 2 Impact of HIF-1ao shRNA on the growth
index of A549/CDDP xenograft

Groups Growth index of A549/CDDP xenograft
Control 5.273+2.012
CDDP 2.991+2.310"
KB 5.132+1.812
LH 1.866+1.308"2
LH+CDDP(LD) 1.267+0.250"2Y
NH 1.432+0.864'29
NH+CDDP(ND) 0.958+0.2281.234

Y Compared with control, P < 0.01; » Compared with CDDP group,
P <0.01;  Compared with KD group, P< 0.01; ¥ Compared with LH
group, P<0.01l.x +s, n = 5.
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Fig. 5 The HIF-1oe shRNA was transfected into A549/CDDP xenograft in vivo by pll-DCIONP
and by lipo2000 to compare the expression level of HIF-1a after transfection
(a, b, ¢, d, e, f) Immunohistochemical analysis of HIF-1a gene expression levels of transplanted tumors in different treatment group. (a) Control. (b)
Cisplatin treatment alone. (c) Liposome transfection with HIF-1a shRNA treatment alone. (d) pll-DCIONP transfection with HIF-1a shRNA treatment
alone. (e) Liposome transfection with HIF-1a shRNA and cisplatin treatment. (f) pll-DCIONP transfection with HIF-1a shRNA and cisplatin treatment.

(b)

Control Cisplatin

Fig. 6 The expression level of MRP1 and LRP in A549/CDDP xenograft after different treatment
(a) Immunohistochemical analysis of MRP1 gene expression levels of transplanted tumors in different treatment group. Al: Control; A2: Cisplatin
treatment alone; A3: pll-DCIONP transfection with HIF-1aw shRNA treatment alone; A4: pll-DCIONP transfection with HIF-1ae shRNA and cisplatin
treatment. (b) Immunohistochemical analysis of LRP gene expression levels of transplanted tumors in different treatment group. B1: Control; B2:
Cisplatin treatment alone; B3: pll-DCIONP transfection with HIF-1o shRNA treatment alone; B4: pll-DCIONP transfection with HIF-1ae shRNA and
cisplatin treatment.

RNA TP HA T 38 32 (1 i 32 2 AE U a7
DU R AR, E A0 BB 1) RNAGE

transfection on the liver, kidney and brain tissue Egﬁ@}?ﬁ‘” %E}ﬁ‘ﬁ L anNA %ﬁﬁ, F T RNAT
(a) HE staining of liver tissue of nude mice after magnetic iron oxide %ﬁ*f YZ%FQ H‘J%HEE&IS%%Yf’ TEZEIL:HE}E 'ﬁgzlg
nanoparticles transfection. (b) HE staining of kidney tissue of nude mice % aJ %% 1_3 PKC i# E%Uﬁ:ﬁ" , W%U ATP @'EE H(J ‘?ﬁ‘r/_;'_l: , %
after magnetic iron oxide nanoparticles transfection. (c) HE staining of ) N > \ § )
brain tissue of nude mice after magnetic iron oxide nanoparticles ]1‘7: ﬁiéﬁiﬂ@,ﬁ I‘/_:._I:& HFE&E} i E\Z . ﬁﬁiﬂé Hjﬂ_l"‘ H@Eﬁ VEE?V\]

transfection. **j*’l"f/ﬁjﬂ%ﬁgg%%%&ﬁg’ %Eﬁéﬂgg%

Fig. 7 The impact of magnetic iron oxide nanoparticles
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Study on Using Magnetic Iron Oxide Nanoparticles as HIF-1a sShRNA Gene
Carrier to Reverse Cisplatin Resistance of A549/CDDP Cell Lines’

TU Xin™, MIN Ling-Feng”, CHEN Qiong™, XIE Ming-Xuan, HE Ling-Ling
(Department of Geriatric Medicine, Department of Respiratory, Xiangya Hospital of Central South University, Changsha 410008, China)

Abstract To evaluate the feasibility of using magnetic iron oxide nanoparticles (pll-DCIONP) as HIF-1a shRNA
gene carrier for transfection in vitro and in vivo, and the effect of HIF-1a targeted RNA interference for reversing
cisplatin resistance in human lung adenocarcinoma AS549/CDDP. The HIF-la shRNA was constructed and
transfected into A549/CDDP and its xenograft animal model by pll-DCIONP and lipo2000, respectively.
Fluorescent microscopy was employed to compare the transfection efficiency in vitro. The expression levels of
HIF-1a, MRP1 and LRP after transfection were detected by reverse transcription polymerase chain reaction
(RT-PCR) and immunocytochemistry analysis. Immunohistochemical analysis was performed to compare the
levels of HIF-1a, MRP1 and LRP in transplanted tumors among different groups. In order to calculate the cisplatin
resistant, MTT assay was performed to detect the cell half-maximum inhibitory concentration (/Cs). The growth
index of transplanted tumors after transfection were detected among groups. Additionally, HE staining of liver,
kidney and brain tissues was used after magnetic iron oxide nanoparticles transfection. The method of pll-DCIONP
was more efficient on transferring plasmid into cells than the lipids examined in vitro (P < 0.01). The mRNA and
protein levels of HIF-1a, MRP1 and LRP of A549/CDDP were decreased after transfection with HIF-1aw shRNA,
and the resistance to cisplatin of A549/CDDP was reversed by 82%. The protein levels of HIF-1a,, MRP1 and LRP
in A549/CDDP transplanted tumors were decreased after transfection with HIF-1ao shRNA; also, the growth of
A549/CDDP transplanted tumors were inhibited by HIF-1a shRNA, cooperating with the synergistic effect of
cisplatin. No necrosis of liver, kidney and brain tissue were observed after magnetic iron oxide nanoparticles
transfection. The pll-DCIONP could be used as one of the ideal gene carriers for HIF-1a sShRNA gene delivery in
vitro and in vivo. HIF-1a can be an effective target for reversing cisplatin resistance in lung cancer, the mechanism
underlying may be related to the decreased expression levels of HIF-1a, MRP1 and LRP after transfection with
HIF-1a shRNA, and magnetic nanoparticle-mediated HIF-1a shRNA transfection has biological safety to some

extent.
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