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57 24 L S I U8 S E AL AR
Frik s T HP L R 20 SNU-1 5, 43 5 1] DCF-DA %56 125 Fl CCK-8 ¥R U 1 G M4 (ROS) K Fid
FBE 174k 5 P 3 0 R siRNA 975 1 %8 5 HP RS I 51 SNU-1 41 i 4804k 137 384084 55 £14 ¢ G B [
B ) 38 2 miRDB 7E £k 43 BT 1 28O0 R i 15 7= 40 4 5 | kS 15 98 400 1 SNU-1 010 B Y G B | i miRNA
7] B 245 45 D e AR 155 T g i 2k 52 3 30k
G55 SNU-1 MR HP J5 . ROS /K- Thiar, SEGHAE 73850, H [l Ik A T 40 Ak 07 330910 o 590 & 1 ~F ot 2
R 4b B, SNU-1 40 M i DL b A8 Ak B (2 P>0.05) o siRNA i 368 45 58 % B, il A% o 4201k U 2
(PRDX2) I} HP Y% i) SNU-1 413 ROS /K- Jh v, S G AE s 895, 1073 35 PRDX2 J5 MIAH )2 () P<
0.05), [A} Western blot &3iF i/, HP R YL Ji SNU-1 401 i v PRDX2 i 38 R . HPJEEY )5, SNU-1 4
Jitl b PRDX2 WY J8 2h TG PR A 284k (P>0.05), {H PRDX2 (4 mRNA KT (P<0.05) . 43 Hr&s 5 R,
HP YL SNU-1 40 o miR-650 i 235 7K F EF+ (P<0.05), H. miR-650 #1153 PRDX2 mRNA {9 3'% 3 2 it
X o BE4sH B, SNU-1 40 i 3 1k miR-650 5, PRDX2 BRIk T . ROSKF-ThEr . 185 Ak 7 1
i, AR miR-650 J5 W 52 fz ) AR Ak (35 P<0.05) 5 HP B Y% i) SNU-1 21 Jfd [5] B i {15 miR-650 5k [ i 5 3¢ 35
PRDX2, ZIff345E6E J) JE I B 28 L (3 P>0.05) .
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Abstract

Key words

Background and Aims: The colonization of Helicobacter pylori (HP) in the human stomach is a
recognized risk factor for the occurrence of gastric cancer. Study also found that the oxidative stress is
significantly changed in gastric cancer cells after HP infection, while the mechanism is not entirely
elucidated. Therefore, this study was conducted to investigate the potential mechanism and role of HP-
induced oxidative stress in gastric cancer cells.

Methods: In gastric cancer SNU-1 cells after HP infection, the changes in production of reactive oxygen
species (ROS) and proliferation ability were detected by DCF-DA fluorescence and CCK-8 assay. The
key genes inducing oxidative stress in SNU-1 cells after HP infection were identified by high-throughput
sequencing and siRNA screening, and then the key upstream miRNAs causing oxidative stress in SNU-1
cells were identified using miRDB online analysis tools and luciferase reporter assay, in combination
with gain- and loss-of-function experiments for validation.

Results: In SNU-1 cells after HP infection, the ROS level was increased and the proliferation ability
was enhanced, but these changes were abolished by simultancous treatment with the ROS inhibitor
acetylcysteine (all P>0.05). The results of siRNA screening found that the ROS level was increased and
the proliferation ability was enhanced in SNU-1 cells with HP infection after peroxiredoxin 2 (PRDX2)
knock-down and the opposite changes were found after PRDX2 overexpression (all P<0.05). Meanwhile,
Western blot validation showed that PRDX2 was down-regulated in SNU-1 cells after HP infection. The
promoter activity of PRDX2 in SNU-1 cells did not change after HP infection (P>0.05), but the mRNA
level of PRDX2 was decreased (P<0.05). Results of analysis showed that the expression level of miR-
650 in SNU-1 cells with HP infection was increased (P<0.05), and miR-650 targeted at the 3' non-coding
region of the PRDX2 mRNA. Results of validation showed that the PRDX2 expression was down-
regulated, the ROS level was increased and the proliferation ability was enhanced in SNU-1 cells after
overexpression of miR-650, and the opposite changes were seen after miR-650 knockdown (all P<0.05);
the proliferation ability had no significant change in SNU-1 cells with HP infection and simultaneous
miR-650 knockdown or simultaneous PRDX2 overexpression (both P>0.05).

Conclusion: The mechanism and action of HP infection in gastric cancer cells is possibly that it up-
relates the expression of miR-650, and the latter suppresses the mRNA and protein expressions of
PRDX2 by binding its 3' non-coding region, and then causes the increase of ROS level, thereby promotes
the proliferation of gastric cancer cells.

Stomach Neoplasms; Helicobacter Pylori; Oxidative Stress; Cell Proliferation; Peroxiredoxins; MicroRNAs

CLC number: R735.2

A TR HEFT B (Helicobacter pylori, HP) J&— L A S 038 FE K P A i, ELL R i R
o 22 TR PR Al i, RS 1A R —F g A o BTG, AHEZOR DL i 40 M SNU-1 4 BiF 58 %t
M, 7ERJEDE R RELH 70%, 78Kk E %K) R, BRIV HP 51 15 9 40 M S A0 0 A v £E AL
AE 15 5] 209%~30%!". HP IR G WA 5 B A A .
ﬁﬁﬁ@i%ﬁ%‘§[2] IR K Z 8 HP IR 1A~
R SRR &, /NS 1 MRS
2R E IR HP!EZ%’%%I@E?EH%%*%@J%I
A5, MIRRMEE RITIR, WTRENEEE R, # 1.1 SEIHs
HHER. Lkt RRNE, RIERER LR B 2 1R (acetyleysteine) W H Selleck 2

B, AR kM, HPREYL)E , H A0 M A Al (5395 S1623) . 1R 40 SNU-1 1 H &3 38 4
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g2 FAKHE, % :miR-650 £ F PRDX2 1 5 wh [ 42 7 AT T At 5 U8 40 i 16 B s By L oF 52 233
A (%5 . CL-0474) . HP. %) K 3L M ¥ & FH K R 530 nm .

( Lactobacillus johnsonii) . [ FL ¥T ( Lactobacillus
murinus) . & ML EKF ( Streptococcus parasanguinis)
W H ATCC 2wl (525 : 43504, 11506, 35020,
15911) . siRNA . i A {6 Z 2 (peroxiredoxin 2,
PRDX2) i 335 UK. . miRNA #1447 Al miRNA 17
il ¥ F S I B IR I H T N R
EYRHECARA A (585 211088) . H il B -3
IR EUEE (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) HU&R Mg [ At 5 SO b BL H2 10 78 BR 2
A (585 . 10094-MM09-200) . PRDX2 B iA g [ 4t
AR EYHEARAGRAF (5745 EM1701-72) .
TRIzol i 7| W [ b 5t & M AW R A IR A | (17
51 BQS116748-100ml) . RealHelixTM qPCR it 7] £
W [ PR ME i S AR AE R A BR A E] (525 LS-
0064 ) . i PE % (reactive oxygen species, ROS) 7if
A BSOS 2, T- R AR R R
fis (2', 7'-dichlorodihydrofluorescein diacetate, DCF-
DA) thdb st R & L. 40 i E0K ] (Cell
Counting Kit-8, CCK-8) W H W77 25 & iR A
BN F (525 . CA1210-500T) . %'t 2 il Jis 4 1
A EwE AR A RAR (185 S10221-
5mg) . Wilkins-Chalgren Il5 FI TR I 17 25 A AR A BR
Al ($85 . LA4400-250g) . Mueller-Hinton 3 i -
Wy B B A AR (185 HB6232) .

1.2 LWHE

1.21 @34 5 4% SNU-1 40 B £ #h £ A
10%v/v FBS F1 100 U/mL % % % 1 100 pg/mL 4 5 %
) DMEM 85 32 3 v 7 37 °C Al 5%CO0, 1 7811 <4
R FR L AU R B R R 2 e 2 R A A B 2
WS wmol/L AR 8 i 3 7 0 Ul B A, A% gL
siRNA . PRDX2 i 3% ik Jii K2 . miRNA # 1l ¥ 1
miRNA 19 . 7 siRNA G ARG 28, 4 siRNA
YL EE N 1 wL, Y SE 24 h EAT S4B
KR . HE b siPRDX2 S 11 4%  (guide strand ) :
5-UCA CUA UUC AGC UUC UAG GUG-3'; it % 4
(passenger strand) : 5'-CCU AGA AGC UGA AUA
GUG ACG-3',

1.2.2 Aok ey m i ROS fiT A B9 2¢ 6
A= R £ DCF-DA Wi T Jg& 4% HP (%) SNU-1 48 ifg
ROS 1y 1 2 o HI PBS it ¥k &b 21 3k (% 46 g JF Jn 4%
10 pmol/L ) DCF-DA . 7E 37 °C F §4k 30 min J5, 7F
P UBE T R A A, PR UK 488 nm, K
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1.2.3 H B 3g sk -F et K SNU-1 40 i 33
Ff ¥ 06 fLAk ., AEFLAR L ¥RA 10 wl CCK-8, Jfik
PR ER AL P, 75 IS AY CO, 85 354 37 CEF 4 he
SRIG , 7E 590 nm KOG R

1.2.4 Western blot  HPJEYL )5, JH 1 x 246 52 PR
[100 mM Tris-HCI ( pH 7.5) , 150 mmol/L NaCl ,
5 mmol/L. EDTA (pH 8.0), 1% Triton X-100, 10% I
T, R R R, F 1% PMSF] 24 i 4
Jifl . f# FH Bio-Rad 2A W) (9 2 1 BT & 4 kb, M
Bradford J5 &l 2R (UMK B . 7E — 2L S0gR b, AR
Py o R P A MR A R . RS R
Jo R AT A ot S5 B TR A — 2R TN A T M O I LUK . I
Jo A B ER TR R B R e R SR
FH GAPDH $0 4l PRDX2 470 442 43+ 531 Xef 52 A7 44600
1.2.5 RNA R S5 % af & k2 & PCR - H TRIzol ik
S ] b B Y SNU-1 40 A o 43 85 4 A9 A RNA H
T H4MDNA (eDNA) Y& . ¥ 5% 5% PCR & fE A7
WE L JEAT 9 .l ] RealHelixTM qPCR iz 5 & Al
Applied Biosystem 7500 e 3 52 B PCR &R 48 oF 17
qPCR . M4 o {6 J4 91 5 v, DL GAPDH 2y A &6
X HE O RE A X RNA 36 ik 7KF .

1.2.6 %A THIRE T TOE KRB BB 5
PRDX2 ft) B 4= % &% 5€ 28 %1 3'UTR . i JH 9% ' & B i
HIH RGO FE BTG HERT, K miRN-650 £
P14 B8 B 1 X R O R A Sk R R R e &
SNU-1 41 i (1x10*) 48 h. ¥t & PRDX2 J7 31 11
JoFRE A X R L YL 28 SNU-1 40 M0 (1% 10%) 48 h, fiff
JH ¢ S 28 Tt JE 400 6 00 7€ ' 3R Tl 0 1 o

1.2.7 ZHid 03 HPEYL S SNU-1 4 j, fliH
TRIzol M\ 4 ffg H $2 BB RNA, 38 i Qiagen RNeasy
R s I S G I R S I s TS 71| B B U
NanoDrop 419656 BE AR Agilent 2100 Bioanalyzer AL
P2 BB RNA (9 %5 5 F0 58 8% P . AR 48 B 7 lumina
TruSeq RNA JE il #5307 & MR, 2 we &L RNA
PE MR LR R, AR B T 007 (1) RNA E . H s R
B DNA IR0 50 1 i ) A e ) SO, 18
SYBR Green qPCR J5 % Fll 5 15 £ F ¥ 5 B4 A9 4 57
PG, 8 I S BT T A i AT . T qPCR
i, B SUFERRMEL A 1 nmol/L, Ffd ] 0.1 N NaOH 728
PR o AR PR AR B R TR R AR AR 3 R R AT
i . 7E Genome Analyzer IIx [ DL XoF A i A 2 R AT
W, A ST bp EATI0)F . X F Mumina - 34

http://www.zpwz.net



234 HE AR R

%324

B BEASREAS, ERAT T 5T o 4 1 0 T AL 3D R
PLPEAS e 51 R8s i) o1 o 0T 25 A0 o o 19 132
1.2.8 W@ o3 5 B 3 HP 43504 t% £ K 1F
Wilkins-Chalgren 3yt i °F # b 5 5%, #f UL 1
(10%v/iv) FipiAEZRE (10 wg/mL A THEH R . 2 wg/mL
Bk RS, 5 pe/mL (9 = B AR BE AT T pg/mL (1)
CREEB), HFHET5%0,. 10% CO,H 85% N, 1
AAPAEK RN, ARFLRFFE . IR, &
1. %% 3K 7 48 Mueller-Hinton B2 I8 “F#k | 55 3%, %5 LA
LA M FNLL ARSI, T T 5% 0,. 10% CO,
1 85% N, 1)< A K 48 W B AE&AH 10%
FBS (9 11 & [K R 7 3K 0 HP . 29 [RFLER AT 14
SUFLAT B . I I 5% BR A LA 100 A9 SR f5 40 (MOIT)
T A SNU-1 4t ffi v D4 J 2 241 Jfa 1
1.3 SritELE

P A B G5 B ¥ 48 SPSS 8 (ilRAs 22.0)

RG]
[ HP

P<0.0
P<0.05

PEAT, BT A AR 1 b i B DL B« A e 22
(¥ =), BAEATS LSBT 5ORE, P
KT ek g, AW 2 5 HECR ] g K%, P<0.05 4
ERAGIHEE L.

2 & R

2.1 HPiBIt ROS{Eit B =ML

AR FLMRAT . BFLAF R . m sk R
IE AR U, B AT A RE B L 1 - SNU-1 21
9 ROS 7K (¥ P>0.05) 5 HPJEHL)S, SNU-1 41
ML) ROS KB A (P<0.05) (& 1A) . HPJ&
YeJF . SNU-1 40 ffg i) 38 58 6e 7 W3 3 5 (P<0.05) ,
AFLJ2 R e iy [] B ol FH 420 fh 07 9850 o 5 2 1 T R
fii kb ¥R, SNU-1 20 it i) 384 58 7K OF- 55 ROS 7K -3 I B
ARk (# P>0.05) (4 1B-C) .

P<0.0
P<0.05

P<0.05  P<0.05
1

W LR P<0.05 P<0.05

W HP+ LRI R P<0.05

P<0.05
—

P<0.05
—

E1 HPETROSIEFHBEMPEIETE A HPSHAME P IEH A B RGY R SNU-1 485K 3 B-C: HPJEYL ol AN gk

e, LUK HPIEGLIRIN a2 w2 Dt 22 i A B Y SNU-1 240 0 9 594 58 175 00 -5 AH VL ) ROS 7K

Figure 1 HP promotes proliferation of gastric cancer cells via ROS

A Proliferation of the SNU-1 cells after infection with HP

and other normal bacteria colonized in the stomach; B—C: Proliferation abilities and ROS levels in SNU-1 cells with and

without AP infection, or with AP infection and simultaneous or without acetylcysteine treatment

2.2 HPi&d PRDX2iF#= ROS =4

HP YL 5, 38 2 i 1 0 7 & B SNU-1 48 Jfd
IR A S I PR N =W S v & 1
acetylcysteine 40 HL 5, SNU-1 4 s h A5 2 A 3E K 9
FARACOE R B AR YR (E24) 5 f# ] siRNA
MOk bR B S, & B RIR PRDX2 B HP I Y 5
ROS /K F I F+ (P<0.05) (5 2B); it 3 ik PRDX2

© WA )3 of [ FF I F A EPTA

J& . SNU-1 4/ ROS K- T B (P<0.05) (&12C) .
A% PRDX2 J5, SNU-1 4f g i 384 58 g J1 85 o (P<
0.05); 15231k PRDX2 J5, SNU-1 4 Jifd i 4 5 7K S
FEAk (P<0.05) (& 2D). [EIR}, Western blot % iiF ,
HP J& 4 J5 SNU-1 4il ig 7 PRDX2 4 3 35 /K - F B¢
(E2E) .
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ATXN1 A

HPi&EiT PRDX2AEROS =4 A

2

siGFP siPRDX2 Z5#fKk PRDX2

— — CAPDH
D E

v U A HP IR BRI, LA K HP IR () I i 2 1~ Jbe 22 1R b 2R 1Y

SNU-14IJE LR 955 K5 B: HPIEYLS , siRNA RKHHEESZ 0 SNU-1 41 ROS /K EAYFEH ;. C: HPJEYL ) SNU-
1 40 03k 23K PRDX2 J5 iU ROS /K33 D: HPJE YL SNU-1 2 it i< 26 35 5 (I PRDX2 J5 OIS FE B L s E: HP YL 1K)

SNU-1 41l g PRDX2 [ £ 165K -
Figure 2 HP regulates ROS production via PRDX2

A: Transcript levels of genes in SNU-1 cells with and without AP infection,

or with HP infection and simultancous or without acetylcysteine treatment detected by high-throughput sequencing; B:
SiRNA knockdown screening for genes affecting the ROS production in SNU-1 cells with HP infection; C: ROS levels in
SNU-1 cells with HP infection after overexpression of PRDX2; D: Proliferation abilities in SNU-1 cells with HP infection
after overexpression or knockdown of PRDX2; E: Protein expression levels of PRDX2 in SNU-1 cells after HP infection

2.3 miR-650 #8[m PRDX2 = ROS =4
HPJ& Y J5, SNU-1 4 ifg # PRDX2 19 )i 8 T 1
ML (P>0.05) ([K3A), {HPRDX2 [ mRNA
KT (P<0.05) (% 3B) . miRDB 7 £k 43 #r il
M PRDX2 () ¥ 7€ miRNA , & P HP J& YL () SNU-1 41l
Jil th miR-650 Y & 35 K F- BT (P<0.05) (1413C) .
i 2 35 miR-650 J5 , SNU-1 4f iy /b PRDX2 ) 3 ik
KT B (P<0.05) 5 @ {1 miR-650 J5 , SNU-1 ZH
Jifi h PRDX2 119 ik /K- - F+ (P<0.05) (15 3D-F) .
M A, miR-650 B [i] PRDX2 mRNA f4 3' ¥ JE 4 i

© WA )3 of [ FF I F A EPTA

X ([ 36) . i 5%k miR-650 J5 , SNU-1 4i g /)
ROS /K F FTJF (P<0.05); i {% miR-650 5, SNU-1
0B ROS K- R % (P<0.05) (I 3H) . i £k
miR-650 &, SNU-1 4 Jitd i) 14 58 € Jy 55 58 (P<0.05)
i AIK miR-650 J5 , SNU-1 41 Jifd (¥ 3 58 fE S B&AIK (P<
0.05) ([&31). HPIE&Y: [ B ik miR-650, SNU-1
20 B 1 15 B R O JE W] AR AL (P>0.05) 5 HP IR 1Y)
] if ik 6 35 PRDX2, SNU-1 £ g 1% 348 5 BE 1 JC W &
Ak (P>0.05) (J83)),
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HE AR R K 30 %

by
L) . .
1 @ iniR6%0

X miR-650 5544

I miR-650 #1114

M miR-650(-)
PRDX2 ¥ miR-650(+)

GAPDH

PRDX2

GAPDH

B3 miR-650 #B[5) PRDX2AIZROS =4 A: HPJEYLY SNU-1 41+ PRDX2 ()3 2h TG #E /K 7 B: HPIEYLR) SNU-141
JfiH PRDX2 ) mRNA /K3 C: miRNA i AT BB R i HPECYL ) SNU-1 41 ROS /KFHY miRNA; D: i kel i ik
miR-650 5, SNU-1Z4i/f1}' PRDX2 ) mRNAJKF; E: #{flt miR-650J5, SNU-14rh PRDX2 (/K5 F: s ik
miR-650 57, SNU-140/fiif PRDX2 [ FH/K 5 G: &G FR MR S5 A miR-650 HI 7] PRDX2 mRNA ) 3%l 4 i
X5 H: i FKeE AR miR-650 J5, SNU-1 41 ROS /K5 1. i kel fi miR-650 7, SNU-1 £ I ) 3 5 15 0L 5
J: HPREGmONERG,, DK HPIEGL R E I miR-650 2id %15 PRDX2J5, SNU-14H 94517 15

Figure 3 MiR-650 targets PRDX2 to regulate ROS production  A: Levels of promoter activity of PRDX2 in SNU-1 cells after

HP infection; B: mRNA levels of PRDX2 in SNU-1 cells after HP infection; C: MiRNA overexpression screening the
miRNAs affecting the ROS production in SNU-1 cells with AP infection; D: PRDX2 mRNA levels in SNU-1 cells after
overexpression or knockdown of miR-650; E: PRDX2 Protein levels in SNU-1 cells after knockdown of miR-650; F:
PRDX2 protein levels in SNU-1 cells after overexpression of miR-650; G: MiR-650 targeting at the 3' non-coding region of
PRDX2 mRNA evidenced by luciferase reporter assay; H: ROS levels in SNU-1 cells after overexpression or knockdown of
miR-650; I: Proliferation abilities in SNU-1 cells after overexpression or knockdown of miR-650; J: Proliferation abilities in

SNU-1 cells with and without HP infection, or with HP infection and simultaneous knockdown of miR-650 or

overexpression of PRDX2
3 it Bl LSRG 2~ — B T HP,

B b B R AT R A, HP TR

B ARG DU K R WL AR E A = R AR EE AR S R B RIE Y, SEE RKE,
REAROCHETZ RS HP RO & B R A de . TR JEOF — 2 L R0 8 MR R AR g, Rl
TWER N R Z """ HPIEGL 0 2y 44 12N, Correa IR, 1 Ff 18 14 {2 28 3R 85E 15 ROS 7K F- 1 3

© MR A o [ 8 S F 2 E P H http://www.zpwz.net



2

Tk Fr, % :miR-650 ¥ 1] PRDX2 18 4 Wb | 7 42 52 AT B %t B 7% 20 M 16 52 32 o AL B 237

. A AR PE DNA 8455 DA K B e & A BuE R
BB A P FEARME S, R HPIERYL )R
SNU-1 4 Jifd i) ROS 7K ~F b F,  4f it % 1 % R ) 14
G SN (S5 = 7 < 5 [ S = W A I L M |
acetylcysteine A0 Bl | SNU-1 41 Jfd 1% 1% 5 58 ) G &8 3%
Ak, B, HP 5| 0 E Ak N oK S 5 38 el L
PR TE B R A g 5, i — 20 R e kR

PRDX2 J& — i S AU (i b S AL, J8 T ok A4k
YIib i R, 18T B H,0, 71 ROS 7K - )7 1 & 4%
R (=TI YN TR O Al | B O I G iU
M =21 FEIE R A BN, ROS KT 32 31 ™ 4 452
i, DAAE R 0 2L 0y A W) o D) RE R IE R Y 48 P AR
Ao FALIE JF A 3T b B B ROS 1Y i AR
SR DNA #5145 19 FL 28, PRDX2 SR M FL s
YL Gk R, TR 2 A S TR T R EE K 4
it 75 i T A 2 A OG T A M Y, 1R )R A PRDX
£ F 8 ROS Fl L0, /AL TE 148 1L 19 PRDX, 3 J2& 7]
FH 2 I 201 5% 356 1) Bt I 30 L 9 B ROS 7K SF- 11 ¢ it
AR 5 H A PRDX %% A A, PRDX2 J&
PRDX H e A %% 19 ROS A H,0, i R A =2 —, ¢
74 J B 37 S AR BT, mIR PRDX2 B HP IR J
ROS /K b Ft, i %35 PRDX2 J5, SNU-1 4 Jitd iy
ROS /K F- T W& ; #ifik PRDX2 J5, SNU-1 4 fift i) 38
fE 1 TF e, F 3K PRDX2 J5, SNU-1 40 i i) 54 5 /K
SRR, B, PRDX2 AR A iR & A5 i 9 il 1 o

HP &Y J5 , SNU-1 4fi Jfl / PRDX2 Y J5 3l 1%
PERAH 25 4L, {H, PRDX2 ) mRNA KF TR, K
I, HPEGEXT PRDX2 Y 2 18 4% 02 Ab F mRNA 7K
o miRNA J&2— B/ (19~24 nt) PR P E 2 S
RNA, 8 i T4 98 3 e X5 5 %0 mRNA 19 3 ' JF 2 i
X (3'UTR) 4G, g R ERL . ARV
o, ik %35 miR-650 J5, SNU-1 4 jitd h PRDX2 1) %
KK OF R B, K miR-650 J5 , SNU-1 48 g
PRDX2 ) # i5 K F LIt . L4, miR-650 & [4]
PRDX2 mRNA 1 3" JE i i X . 3 3K miR-650 J& ,
SNU-1 4f fifg 9 ROS /K °F & F, @K miR-650 /7 ,
SNU-1 4t ffl % ROS ~F T B# ; & 3 ik miR-650 Ji5 ,
SNU-1 4 s i 3% %8 68 J7 - F+, @K miR-650 )5 ,
SNU-1 40 e 38 5 e 1 T F%) o kA, HP G 1Y [F]
i g Ik miR-650, SNU-1 41 i3 ) 3% 5 6 1 G b 3 A8
b, HP Yy [F] B o % 35 PRDX2, SNU-1 4f jE i
WrERe LW E A8k . I, miR-650/PRDX2 i £
HPJEGL 5 8 ik R vl g i 2 2 AE .

i LTk, HPIRYL B AN, R A
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