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R Nef2 J TrexR A X 18 AR w1 A I s
20 JH 358 B 1 2 M B B )

Y WEE ZEM KRR XE FHEZ HRAE G

(WE] Bf FFSEE T NF-E2 HCH T 2(Nef2 ) K G 500 25 13 it it ( TexR ) 36 PR 3% 8 0] 1
PEBENE I (CML) 2B 58 2 i 0 P O AR L . a3k ARG siRNA JE 813t E I, %
TG BH 25 BT XF Nef2 197833 F T4 RNA (siRNA) Fo— 2B BR siRNA 4 118 05 mE a4 , 4%
CML 4l i1 22 K562 2l , LhAHE Yo (A A0 B A 28 o B A 80O e 3R A8 B I A 3 g R, i X4
T ARAG I 5 YU 5 SEIFE 6 2 B PCR A0 siRNA [ 0461 265 107 5 CCK-8 2 G 0 29T I 44 5 4100 i) 5% 5 J B
FE 1 A5 (Annexin V-PE) /BIUEPIEE (PL) 31 V0 2 20 A A A 00 41 A 0 1223, B0 3 3R 48 10 S WL ¢
GIPAT RS, BRI ACRE 65% , i i PCR AN 7w B S8 i Nef2 2255 1) 40
i 5 R A K562-C3 , H: Nef2 A% 234 7K - (1. 003 +0. 093 ) 755 T%F BEZH (0. 344 +0.032) ; TrxR AH XT3
BRI (1.090 +0.549) &5 F- X B 41 (0. 395 +0.029) , 2 H A G il 5 X (P {54 < 0.001) ; CCK-8
VARSI B R Y Nef2 4553 siRNA 24 48 .72 h 41 iy i K562-C3 41l ity 38 5 41 i 2R 43 51 Ay (4. 74 =
0.39)% (6.13 +1.78) % F1(25.36 +3.77) % ; ¥ 4% 72 h ) K562-C3 4 T-2%(29.9% ) 5% B4
(7.9% ) FLAHH 4R 0 i L B0 W 140 W R Anmexin V -PE 47530 PH 40 i H 900 [ 45 A e 24 e o
T/MATE AT ARE . 2518 7EANM/KT b, Nef2 SRR Y siRNA A% 5% K562 4 il rT i) Nef2 3K Jf
5 N UERE R PUA LRI TexR 255 F R, 0] K562 20 Mak 78 , A2 4 i ga 1=

[X#iA] K562 4ffl; NF-E2 MHCH T 2; BiSGAHE AN ; RNA TH; 4

Effect of Nrf2 and TrxR on proliferation of chronic myeloid leukemia cell and its mechanism PAN
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[ Abstract] Objective To explore the effect of nuclear factor erythroid-2 related factor 2 (Nrf2) and
thioredoxin reductase (TrxR) gene on proliferation of chronic myeloid leukemia ( CML) line cells and its
mechanism. Methods Four interfering sequences of Nrf2 and one negative control sequence were designed
and synthesised based on the principle of target sequence of siRNA, then constructed lentivirus vectors, which
were transfected into K562 cell lines. The transfection effect was observed by laser scanning confocal micro-
scope (LSCM) and flow cytometer (FCM) ; The depressing effect of siRNA was analyzed by real-time PCR.
The cell proliferation inhibiting rate was measured with CCK-8 assay, the apoptotic rate by Annexin V -PE/PI
with FCM and the apoptotic morphology of cells by LSCM. Results The transfection efficiency of lentivirus
was 65% . One cell line K562-C3 which significantly inhibited Nrf2 mRNA was obtained by real-time PCR,
Nif2 relative quantitation (RQ) expressions were 1.003 £0.093 and 0. 344 +0. 032 in the control group and
K562-C3 respectively; TrxR expression also decreased with RQ as 1.090 +£0. 549 and 0.395 +0. 029 respec-
tively. The cellular proliferation inhibition rates of K562-C3 were(4.74 £0.39)% , (6.13 +£1.78)% and
(25.36 £3.77) % , respectively at 24, 48 and 72 h. The apoptotic rate induced by K562-C3 (29.9% ) at
72 hours was obviously higher than in the control group (7.9% ). The Annexin V -PE positive K562-C3 cells
presented the following apoptotic characteristics, such as karyopyknosis, nuclear fragmentation and apoptotic
bodies observed by LSCM. Conclusion Nrf2 specific siRNA could repress its expression at the cellular level
and down-regulate the expression of its downstream antioxidant enzyme, such as TrxR, which lead to in-

creased apoptotic rate and decreased cell proliferation.

DOI:10. 3760/ cma. j. issn. 0253-2727.2013. 06. 015
SEATH - LA DATRHEZOCHT R (20100202)

FEF BT :030000  KJE, PG ZER %58 — I e im Rt
WAEVEH S, Email ; xulianrong@ sohu. corn



.+ 528 - FrAE M 45 2013 4F 6 J %6 34 355 6 ] Chin J Hematol, June 2013, Vol. 34 No.6

[ Key words] K562 cells; NF-E2 related factor 2;

Apoptosis

H AR B, 40 AL SR A 5 2 Rl
A5 Mz B S AR A R 5 DR R R
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T AL A 1, BN B &R R e . AR
HIOT ST A B N2 2 i 40 2 1 D g ( TexR ) 7E48
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it — 25T 6 CML 40 it 34 B 119 5% i B A
P, FRATTE T T 6% Nef2 BRI 4 2% siRNA |, 44
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1. FZR R KS62 Atk B H E Bl 2= B
AR E IS BE A2 o S RNA SIS
5% PrimeScript RT Master Mix {&jf] & & SYBR Premix
Ex TaqTM I1 057 & 6 H H 7 TaKaRa 23 W], 5] ¥
TG B AR TAEY) TR IS A R\ 58
J%, RPMI 16405537 35 H 25 E Hyclone 2\ &), i 4
MG B U255 A TR R BR A A] L siRNA Hy
b BB R A 2 B R A BRA W) 45 i, CCK-8 VT
W 8 R DU LAY TR BR A A, IR 1 AS
(Annexin V-PE) /#iA6 N 4E (PT) 20 A 8 T 0 12X 55
& A R E YRR AT IR A ]

2. siRNA PRI S5 il : 84k GenBank i A
Nrf2 LK i mRNA JF51] (NM_006164. 3) , 3 4% 1§
siRNA 741 AL mRNA ) AUG 2 8G % 65 T
i 75 ~ 100 GRALAL BT, 40 AA” &P, Jf
10 H: 3w 19 AL 51, Jr B AR 1Y P A,
F GC HAE 0. 40 ~0. 55 2 [a] 1 4 35 IR 31 4 Ay 5
TERY siRNA $EA7 5, I TERY 7 9 7 GenBank ]
BLAST #5C{4- FUAF N 1 5 DR 20 £50 40 e A 7 LA, HEBR
FH A AL 751/ EST [FIE R4, 5 fim ik B 4 %
sIRNA JP41 J2 1 S5 BEALAY BAPE XS B8 Y 1 04T T4k
Bo BHCT USRS P AT G 2585 4 4%
H i siRNA 20 A0°F

Fe 3l 1 0E X4 : 5'-GCAGCAAACAAGAGATG-

Thioredoxin reductase ;

RNA interference

GCAA-3", Jz X 4% :5'-TTGCCATCTCTTGTTTGCTGC-
37,55 2 1F X4k .5 -GCACCTTATATCTCGAAGTTT-
3", Jz S . 5 -AAACTTCGAGATATAAGGTGC-3' ; J§
5 3 1F X 4% 5'-CCGGCATTTCACTAAACACAA-3',
X% 5" -TTGTGTTTAGTGAAATGCCGG-3"; J$%1] 4
i X 4% 5'-CCCTGTTGATTTAGACGGTAT-3" | Jz
55 .5'-ATACCGTCTAAATCAACAGGG-3', JEHR X}
¥ #0551 .5’ -TTCTCCGAACGTGTCACGT-3',

3. A SR KS62 M & 1% HHEERIR
BN 15% Jit 4 13 i) RPMI 1640 35 7 5L dE 17 3%
7%, T 37 C 5% CO, HiFe N TR, 52 d e
WA 1 R BB A0 M R4 7 52 55

4. siRNA e K562 4ii il : (D550 530 =4 43
T 4 8% Nef2 (1) siRNA B2 A K562 4fi ifd, A6 i
YA 4%k K562-C1,C2 . C3 . C4; @FE 44 H siRNA
XTI (NC) 41 - % AAEFER: siRNA ;@78 4 AN AT
TR Juab 3, SEEGHT 1 d 25 40, 4L LA 4 x
10° A~/ FLEERT 6 LA BE RN & 15% fa4E i
1% FHE R 2R IR A WA RPMI 1640, i in i 7% 2
PRBR 900 s 5 B 7 < FH 75 DL YL et V0K 45 4
IR EEIFIAR RN 1 x 10°TU/ml, il A 100 ] F 41 ffd
IR AT R IR AU A 37 °C 5% CO, G356
38 ~12 h U5 WL L A IR 2, 58 #opr fif 1%
FRIERE SR UL 3 ~ 4 d 5 MERDE IR B L, 18]
WG R SR 1 ~2 WK

5. B QLRI < B AR A S st E A
(GFP) FIIS I A e, Fie i Bk 5% gL 72 h
Ji FIBOGHE SR £ 0 S L5 45 A 40 A i 2 e AR

6. SZHT 386 & PCR A& i) Nif2 \ TrxR . GAPDH
LRI FRIR LG RNA $2 B & 42 s 4 K562 4
it RNA; J 2 pl & RNA, 4% B8 PrimeScript ® RT
Master Mix 871 & #17 F 56 5%, & AR L 1Y cDNA
B 5 5% TR 2 wl, ¥ B8 SYBR ®  Premix Ex
TaqTM 11 G HERAEULIT , T 52 i 258 it PCR X
(ABI 7300) #Ef7H 4, L GAPDH N INZ, W
S5 WiZE TR PCR ¥ HATREY  5F—2F . TR 95 °C |
30 s; 55— . PCR LI 95 °C .5 s 48,60 °C 31 s
IR JAEAR I I 2G5 = 5 B, 40 NG PR 5 A2 s
fif 4% .95 °C .15 5,60 °C .1 min,95 °C |15 5,60 °C |
15 s,1 MEH . BARATREE 3 WK, 58 E
SDS BAFHEAT 38, Co B R 96157 5 18 B 38 3 (B
B TZE Iy WA 38 8, Lo B 45 4 PCR 7241 5
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GAPDH ) Ct {H 2 75, £ FE K AH X 3¢ 1k 12 (relative
quantitation, RQ) #/3 3X; 2 744 HED REFES Y
JPHILE 1,

7. CCK-8 ik ) 24 Jta 338 58 1% 77 - 4% 21 K562 4
ML 1 x 10*/FLE Fl T 96 LIS 3R A, 15 F2 IR L
100 wl,37 C 5% CO, HiFeftigE 1 d, L%
SRy BITE K562 4 v in A B 1 x 10°TU/ml
A Nrf2 F5 5 siRNA J351) 3 (3 P 32 38 7K P46 0 HE
SEZF AN TR e ) AR R 10wl A4S e
24 48 72 h ) K562 i 34576 ), ok 8555 2 ho i
BALINA 10wl CCK-8 ¥, i FH B HR 1Y ( Bio-Rad )
Kl 450 nm b B OEIE (A) 1. &4 E 4
HEFEIIHI R, AR EL 3 K.

8. it X 200 L A S 00 200 M O T WS A 4 4
2000 r/min B0 5 min( B.02FE4E 8 em, FA]) , 7 F
o A PBS PEI& 2 W (4K 2000 r/min B L 5
min) , g2 (1 ~5) x 10° 40 fitg; fim A 500 wl 14
Binding 2% A 17 40 A 1 pl Annexin V-PE 5
pl PUIRST s 230 RS RN 5 ~ 15 ming OGRS
BB SR A MR A, T A A A DU A 2%

9. Geit FAb L R SPSS17. 0 Geit Bk i #4753
Br B, & x5 Foom, i IR ROy 2255 1
1) 22 4 3 5 BORHEAT One-Way ANOVA 434, 4 [H]
FLECR A LSD A5 55, Nef2 5 TexR 323K 7K F- 19 A G
P F Pearson fHSE0HT, P <0.05 FZEFA G E
o

=

“A

R

L ReRINGE O IR AR BB S R
P R K562 4 fif 72 h J5 Nrf2 ¢ 5 siRNA Fl
JE45 5 siRNA BL YL K562 4y m] UL 3] GFP 24
oA (B 1) o 30 240 AR 0 A 7 e Qe 30ROy
65% o

®1 HTENIOLER

RO R BB

a: LAl b4l
1 BOeRE R S5Ot BIBTNE 4t siRNA [ K562 41
N Gk AR (% 100)

2. FR5EME siRNA #5441 K562 21l Nrf2 mRNA
FIRIKF-: 28 SDS BAF 3 Hr AL FR 5, Nef2 1 TrxR 5
DRI e it 2 2 R0 2 A 4RR 5 | TR e v R
U 4140 0P Nef2 A TexR O3 DR 386 il 2610
AACH fH J RQ (B L3 2, 26 it PCR A il 45
R LR 5 siRNA JP 51 3 1) K562 41 il (K562-
C3 4fififd ) Nrf2 mRNA &3k BF i 57 4101, AH 0 2R 38 7K
SRR S SIRNA X REAL T FE 2 66% , H I TrxR 3
KK bl Z BEAR, 22 5 A e it 2 (P <
0.001) ;47 5 siRNA Xf BB 41 K562 40 ffd Nef2
TrxR mRNA 35 K525 (% AL IR 25 R o4
P2 X (P =0.053.0.429) 28 Nef2 f1 TrxR ()32
IRIKV-HEAT Pearson AHSGVESM AT, 45 SRR W HA
HH B A DG (r =0. 847 ,P <0.001) (#£2),

3. Nrf2-siRNA %% 4yt K562 4 it 354 78 1 5% 1 «
Nif2 siRNA 551 3 #6342 72 h fit) K562 405725 (141
F A4 S M sIRNA % Yy 21 A L 240 it 384 8 40 1) 2 1

PCR {453 H 51 9 )7 51)

SIS (5'—3")

L4 FR SR 745K/ (bp)
iR 12 1

Nif2 NM_006164.3 ACAATGAGGTTTCTTCGGCTAC CTCTAAATCAACAGGGGCTAC 141

TrxR NM_003330.2 TATCAGGAGGGCAGACTTCAA GACCATCACCTTCTTGCCATA 153

GAPDH BC004109 AGAAGGCTGGGGCTCATTTG AGGGGCCATCCACAGTCTTC 258

TE : Nef2 A% P 5 NF-E2 A5G T 25 TexR < B 4000 2 138 )50 s GAPDH : H i -3 - B B U il
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K2 SEWYGER PCR G R YL K562 4 Nef2 \TrxR mRNA 357K (% £ 5)
Nif2 TrxR
215

AACt HHX R AACt X s
sl 0.842 +0.230 0.767 +0.116 2.185 +0.105 0.860 +0.062
BA % B2 0.448 +0. 137 1.003 =0.093 1.964 +0.740 1.090 0. 549
K562-C1 —0.088 +0.143 1.455 +0. 148 0.928 +0. 157 2.059 +0.230
K562-C2 ~0.561 £0. 174 2.022 £0.235 1.508 0. 164 1.378 0. 161
K562-C3 1.991 0. 136 0.344 £0.032° 3.307 £0.110 0.395 +0.029°
K562-C4 0.643 £0.401 0.896 +0.236 2.588 0. 183 0.652 £0.081

T Nuf2 AN NF-E2 MISE DN 25 ToxR « B 4l 8 St 5 * 2L Z [ LA, P <0. 05

BIGE (P <0.05) , 10 10 BE2H 5 25 1 2HAH b 22
SR (P=0.676) (£ 3),

F 3  CCK-8 Pl & 5% Yo el N [ i) ] B % K562 21 Jif 3 5
MHIZ(% ,x £s,n=3)

2057 24 h 48 h 72 h
SCHeH 4.74+0.39  6.13+1.78  25.36+3.77
iR ERORiEE 1.82+0.18 3.08 £1.75 6.99 £2.39
=g 0 0 0

4. Nrf2 siRNA X} K562 4 7 7= (1) 52 0 < 3 X4
ARG I 45 5 5 7, KS62-C3 4 1= 72 h 2k
29.9% , 575 L (5. 4% ) FFIPEXT AR (7. 9% ) LL
BRI AR v T P T R 2 5 7S T AT B TG 25
o WOLHE R A BB & B KS62-C3 H 40 fis B A
ACE RN A TSNS N VAN LS |2 e 11

o

Nrf2 J&—Fh & 1 RSP 5 S R P 45 44
AIEEH , J& T CNC (cap’ n’ collar ) % 55 PN 5~ 5 i i
IR} e E=RI A, & AN SIS b d T
il Nef2 WA A5 W R AT A 3% B A, 94 LT e 3
PRIk, B4R 8 1 (Trx) (TrxR 538 J7 S g 1T
(NADPH) , ¥4 J&, T 4 Jifg o — 21 7 22 119 4801k 3 D 1
Z7 ) TexR A Trx A3 450308 J5UIR 2%, 38 J5U D (9 Trx
SEAFHANHI A T A5 5 R T I 1 (ASKL) K B s 1)
INK/p38 {64k, kI AMAE T AR LM, N2 5
i SR IR 1 2R % A e {HAE CML A
FOVE R A DL AR T8 . AR R4 Wiy A 5% % B AE CML
N2 R, 2D BERIRIT R L ELT
B AP LR JE 3R YT AT ber-abl B 69 200 L A
{BAFIEIRIE Nif2 ) 35 A 2352 0 ber-abl S
PE L3RR CML K2R % 8 A] 8 55 A A0 IS M 56 14
Y B A O, B FRATT AL Nef2 X CML 41 g 2 75

ARG A A T S — B ST, A BT AR
TE 423 B2 A b 2 B TexR J& Nef2 JHE 09 F
DT AL B Y 3 2 B A3, T A L A T, {20
JHL TG RSG5, S I 0 Je g 1 & A=k Jé . {HAE CMIL
FR G &R i AR L, A 5E 45 R R 7E K562
YA PR BRI

FEPNAIT B CML BF5E (0 8 57 1), 18 5 4
BN N EFEAT 6 R RNAL i fe 304, H B A RETE
AN T K B e R s . K h
B sIRNA 2812 55 5 28 14 5% 44 K562 41 j, ¥R 3+
CML B S IRYT et

FATHE 4 55 siRNA i 16t Nref2 5 R0 i) 35
Tl M THRT A, 5% AL L, T K562 41
L5 Nif2 mRNA 35 FFE2 66% , HAERE TrxR £&
235 T R, O BLM & 2 E A G, T I8 Nef2 JE [
ik, B AT R MU 6 B TexR BRI, 04T
SR CCK-8 ¥ % Annexin V -PE/PL X% 3 #6141
il Nef2 J P55 %t K562 201 fid 384 514 14 5% i, 485 51 B 7R
THeasc et = 0T 51 i e 1) K562 41 fifg (K562-C3)
FEREYL 72 h AR T3 R 29. 9% , 241 MBS FE A1 ]
3 25.36% , H oI 3 48 I S0 A% 21 41 4
Jt BRI A R TR A . RIR B Nef2 JE R 258
B LR U R T S A N S S R I xR 3836 F
I, AT 5 R AN LS4 5 A8 ) T B, 36 AR JE AR LR 1
IR
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