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fitf B1( MsrB1L) X F SR 37 il bR 4 200 i K 370 55010 o7 38 HL A ZE VR T, SR T, MsrBI 3 PR L8R H, O, 35 5 19 A fl otk
b e i (LECs) By T 52w By BLE oA il . B& 3R MsrBI R PUEYT H, 0,75 5 89 A LECs
T L H MM g, A& A LECs 418 & SRA01/04 £ DMEM k4735 3% , AN AR BE Y H, 0,
(200,400,600 ,800 F1 1 000 pmol/L) M A X5 3% 5k 43 i Ab BEAN AL 12 .24 1 36 h LAk 45 fie 38 e B2 A0 A st (] . 40
M43 TE i X BEZH  MsrB1 siRNA %444 (4% MsrB1 siRNA Lipofectamine 2000 J§i k%% Yt A LECs) \H, 0,15 541
(200 pmol/L ff F LECs 24 h) Fl MsrB1 siRNA ¥ L B¢ 4 H, 0,15 541 (% Y2 MsrB1 siRNA J§ 5% % ki J5 B H, 0,
AEPRANAE) o SR A MTT 3L 4G AS R ¥ BE H, 0,35 % J5 AN LECs 12 .24 1 36 h 40 i (9 77 1% %, - i it H, 0, 4b 7
A FH f 38 B e B R0 B 8], B F 0 — 25 B 20 98 T35 5 5238 s Real-time PCR 3550 MsrB1 siRNA %44 )5 24 h 4%
ZH A0 M MsrBl mRNA [ AR 3R 35 7K 5 R F Hoechst 33528 4 {8, 1 WL 22 25 2H 40 Jfd 1) 41 i 4% 98 38 72 4k 5 % i
AP IE (PL) P fe, 3, R O =2 200 L SCRS I00 200 M 0% T R RS [ 4 i S BA i A B L. 45 R IE# X IR 41 H, 0,
5 340 \MsrB1 siRNA #% YL 20 2 g 7 MsrB1 mRNA ff A X 2 35 fH ly 1. 063 £0. 058 (1. 013 £0. 049 Fil 0.235+
0.024 ,MsrB1 siRNA %% J4 21 21 ffd v MsrB1 mRNA [ #H %5 22 35 (8 B @ AIC T 16 % XF B4 A1 H, 0,15 541, 2 =1
B G X (1=31. 744 35.807 , 3 P<0.001) , N[F ¥k & H,0, kb ¥ J5 24 h 40 ML 3E J1 3 K, A 200 pmol/L
H,0,4b 3 )5 24 h Rifs 5 A\ LECs 8 T2 (%) ¥ B2 BT (7] 25, Hoechst 33528 J 8 I 7, H, O, % 3 41 W] WL 43 41 Jfd
W4, MsrB1 siRNA % YL 2 w] UL B0 48 A8 /N B 4 i A% , MseB1 siRNA #% Lt & H, O, 5 5 4 I 46 4% /N i 40
Mtk F H,0,i% T 4. X 40 i AR R I 45 2R B 7R, IE 5 X AL M T 40 5 (1.36+0.35) %, 1fii MsrB1
siRNA B L2l 5 (3. 26+0. 31) % ,H,0,if5 7 41l MsrB1 siRNA % YLl & H, 0,75 5 240 20 M i 98 T B &8 b 74,
43504 (5. 1320.59) % F1(8. 73£0.48) % o 4 Jfd J& 946 W0 45 K 32 W1 , H, O, 175 5 41 40 it J&1 49 LW 72 G,/M ],
MsrB1 siRNA % Yelt4 H,0,35 S 2H A LECs G, 1 5 Ho 0] 2 (52.78+1.68)% , Bl B & T H, 0, S HM
(44.99+1.37)% ,1fi G,/M HH4N M0 L) K (34.97+2.31) % W BAKT H,0, 5 5 4HA0(42.39+1.41) % , 2 71
HEAT%¥E L (1=6.224 -6.213 35 P<0.01) . £5i€  MsrBI JE PR 3@ 32 18 45 40 e J 390 0 400 M 43 A s 2> H, 0,
%R N LECs T
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[ Abstract] Background Oxidative stress is one of the major risk factors for age-related cataract, methionine
sulfoxide reductase B1( MsrB1) has been shown to play an important role for lens cell function, resistance to oxidative
stress. However, the mechanism of MsrBI gene silencing on H, O,-induced human lens epithelial cells ( LECs)
apoptosis remains virtually unknown.  Objective  This study attempted to investigate the role of MsrBl gene in
protecting human LECs against H, O,-induced damage. = Methods Human LECs cell line SRA01/04 cells were
cultured in DMEM medium. Different concentrations (200,400,600,800 and 1 000 wmol/L) of H,0, were added to
medium treat the cells for 12,24 and 36 hours respectively to select the optimum inducing dose and time. The cells
were divided into 4 groups. Lipofectamine 2000 containing MsrB1 siRNA was transfected into the cells in the MsrB1
siRNA transfected group,200 wmol/L H, O, treated the cells for 24 hours as the H, O,-induced group, and MsrBl
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siRNA was transfected into the cells before H, O, treatment as the MsrB1 siRNA transfected combined H, O, -induced
group. The routinely cultured cells were as normal control group. Cell viability was detected by MTT assay. The relative
expression of MsrBl mRNA in the cells was analyzed by real-time PCR. Morphological changes of nuclei in the cells of
different groups were observed using Hoechst 33528 staining under the fluorescence microscope. Cell apoptosis and
cell cycle were quantified using flow cytometry.  Results
1.063+0.058,1.013+0. 049 and 0.235+0. 024, and the expressing values of MsrBl mRNA in the MsrBl siRNA
transfected group were significantly lower than those of the normal control group and H, O,-induced group (¢ =
31.744,35. 807 ,both at P<0.001). The cell viability was lowest 24 hours after 200 pmol/L H, O, induced. Hoechst

33528 staining showed less contractive decrescent nuclei in the MsrBl siRNA transfected group, and those in the

The relative expressing values of MsrBl mRNA were

H,0,-induced group and MsrB1 siRNA transfected combined H, O, -induced group were more. Flow cytometry revealed
that the apoptotic rates in the normal control group,MsrB1 siRNA transfected group,H,O,-induced group and MsrB1
siRNA transfected combined H,0,-induced group were (1.36+0.35)% ,(3.26+0.31)% ,(5.13+0.59)% and
(8.73+0.48) % . The cells distributed mainly in the G,/M phase in the H,O,-induced group. The percentage of the
cells in the G, phase of the MsrB1 siRNA transfected combined H, O,-induced group was (52.78+1.68) % , which
was significantly higher than (44.99+1.37)% in the H, O,-induced group (¢ =6.224, P<0.01) , while the
percentage of cells in the G,/M phase also was significantly lower than that in the H, 0,-induced group ([34.97%

2.311% versus [42.39+1.411% ) (1=-6.213,P<0.01).

Conclusions MsrBI gene plays a protecting role on

human LECs against oxidative damage by decreasing cell apoptosis through regulating the cell cycle.

[ Key words]
cells/drug effets; Cell apoptosis; Cell cycle
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( methionine sulfoxide reductases, Msrs) X n] DL 8 5
R IR . MseBI J&— Bl 8 (1, % A7 T 40 M % Al
QUM FLS 2 4046 L 3h R [ 4 e
AWFER BT, MstBL X T PR 70 di R AR B B2 40 (lens
epithelial cells, LECs) DL4IK $T % A6 7 3 B A = 2 4%
JAT S EAR H,0, % S A LECs P T i L C A i
B H MsrBI JEFUTER X H, 0,5 5 i A LECs 40 i
JE IR 2 e S AL 1 AN BB . A AE ST AR H, O, %)
A LECs #5033 72, JF WL %€ MsrBI JE PRI TLER XS H, 0,
5 S9N LECs 8 TR 40 1 J 03 ) 52 0
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L1 2000 A4

A LECs % SRA01/04 ( 3£ [ Sciencell /A #]) 5 = 4
DMEM 355258 JBiAE /N4 i O N-2-78 £ FE R Be-N -2
Z, 1t B8 ( N-2-hydroxyethyl piperazine-N ’ -2-ethanesulfonic
acid, HEPES) MTT (3¢ [H Gibco 23] ; B FI i .75 %
ZC. MM HEZ= (£ Amresco 7\ ] ) ; Lipofectamine
2000 . TRIzol i 7 ( 3¢ [H Invitrogen 2\ #) ) ; MsrB1 & [H
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PEXF IR siRNA 5 W) 77 51 b 55 B 4 25 SR A R
T4 B2 K R — £ TR ( diethylpyrocarbonate , DEPC) |
RNA [0 #1577 (ANTP M-MLV 3 % 5 fiff .real-time PCR
TR (& 2¢ 6 Y« #l SYBR Green 1) ,Oligo(dT) (( H
A% Toyobo 4y ] )5 4k 9 B¢ ( prodium iodide, PT) |
Hochest33258 ( Z£ [# Sigma /A 7] ) o Opticon-2 B 52 B 5¢
Y€ = PCR X (3£ E MJ Research /A F]) ; ModFit LT i
A ML (S BD A w]) ; IX-70 48] & 55 Wi E (H
A Olympus A H] ) o

1.2 Jrk

1.2.1  Zufls5 Jomz5 43 SRAO1/04 2 jd Fil 55 4
TR B0 109 I OIS 18T 2B /N IS .75 %% & 100 U/ml
(b BRAL) FIEE %5 3R 100 peg/ml(pH 7.4) ) DMEM
Bigrdk, F 37 C R 85% CO, K 37 5 N A7 15
I, 5 55 SR I 20 L 4 Ry I H G IR AL  MsrB1 siRNA % e
21 \H,0, 1 S 41R MstB1 siRNA #5 B 4 H, 0,15 541,
1.2.2 siRNA Ji R 5 YL Ut Bk MsrBI L MsrBl
siRNA B4 F 517 .5’ -GCGUCCGGAGCACAAUAGATT-
3 (IE X #%),5 -UCUAUUGUGCUCCGGACGCTT-3’
(2 SUEE) o BHYEXEBR siRNA 5| ¥ F %1 .5 -UUCUCCG
AACGUGUCACGUTT-3" (1F X #%),5’ -ACGUGACACG
UUCGGAGAATT-3" ( Jz SCHE ) o He 1 B 4 40 0 %% 2 7Y
B AR T 24 FLBL(2x10°/ml) Fil 6 FLA (1x10°/ml)
oL RR AN S 3R 24 b JE AR R AR TN R AT SR TR .
(1) Fi 250 pl DMEM JG ifil ¥ Jo R4t B 75 B B 5 pul
lipofectamine 2000, J: fE E 1 T & 5 min, (2) A
250 wl DMEM TG IfiL 35 5% 7% 3£ 5 B 5 pl siRNA 5] 4,
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(3) ¥ #5 Bt 11 lipofectamine 2000 F11 siRNA 5| ¥R &
Yoy, T E 20 min, DUAE ff siRNA 5] )/
lipofectamine 2000 B 5 %) (9 IE . (4) T 6 fLAk % AL
A siRNA 59 500 wl, #bJG 1ML 15 o BT 3% 5% A&
1.5 ml, Jf 52 0 40 52 15 7 IR 0 TR 57 524 ALARER e 7
5 ERBEAHME, B 1 wl lipofectamine 2000 F1 siRNA
Wi BE A 25 wl, K5 95 A B AL EAR R 500 pl, %9 )E
24 h, ¥ R SEHG 73 2H Ak A A 2 45 7€ I IE), 9K i AN
M, T 5 2240, I DA real-time PCR 3 % 58 MsrBl
HE TR LR AR

1.2.3  MTT LS A RAE TG R %R 2x10°/ml
FR) 200 JH S R b T 24 AL R AR B 3R S 12 h
B 1 G IV B SR AR AR 2L G 5% 24 b AR EE H, 0,
(200,400,600 .800 1 1 000 pmol/L) &b H8 4 Jf3 A [7] i
] (12 .24 136 h) 5 0 2 240 H A7 05 32 o 00 4 A7 3%
A 4 b, BN L TR ) 0. 5 mg/ml {5 MTT %
W, AR SERE TR 4 b, IR 5 8 B IR AL N BB /N
FLInA 1000 wl DMSO, 7543 f# 10 min, F 570 nm
AR 5E A L IR OE R (A) . A7 16 % (%) =
(Aggpm =Aspin )/ (A=A 10 ) X100% o

1.2.4 Real-time PCR 45 MsrB1 mRNA (1% 45 % 3=
ik A LECs # 3t MsrB1 siRNA J5 24 h W £E 40 i, #1
JH TRIzol 371 4 40 M A2 1Y RNA SR I R AT 108 5% 5 I
DE, BB A ) e ) R AT S I 9O oE B PCR, 2 BROCHR
(10 /) 7 ¥, k8 MsrB1 E 5%y 57 -ATGTCGTT
CTGCAGCTTCTTC-3" , FiiE5| ¥~ 5° -CACACTTGCCA
CAGGACAC-3’ , PCR JZ i <14 :95 °C i Z5 #4: 10 min;
95 °C A5 15 5,60 C iR & 1 min 40 fEFF 165 ~ 95 °C
B 0.5 FRICEE MR 1 O, OREF 1 sy ZRSCER[ 11 ] 1y T5
L, E NS GAPDH g5 ¥k 5° -TTCACCACCATG
GAGAAGGC-3’ , NiiEsI¥h 5° -GGCATGGACTGTGGT
CATGA-3" ,PCR JZ W &% :95 C HiZr t4 5 min;94 °C 4%
P 30 5,60 CiB & 1 min,72 CIEAf 1 min, 25 PEF;
72 C F-LE{# 10 min;65 ~95 C, 5 0.5 B k1
U RFE 1 se ZIOCHR [ 12 ] 19 7 35, SR A X JE i 12
Kl A LECs H MstB1 mRNA [ 4f %f 235, LI GAPDH
AW S, a8 AR 27 5 H bR 3R G A X 2 ik
KF

1.2.5  Hoechst 33258 4t (A 35 WL 4 40 i A% 8 2528 4k
W RWE R IR BT 6 fLAR SR 5 45 Fh 41 il 2% 3
1x10°/ml {598, 15 95 24 h, i HR 52 56 43 21 b 340 400 it
FARERT ] BRI, A 0.5 ml [ 8 WK (Vi /
Vi =3 1) B AL 10 min L E (7T 4 CtB0) . %
[ ZE W, B PBS ¥k 2 38 , B YK 5 min; il A 0.5 ml Hoechst

33258 YLtk , e (6 30 min; F PBS ¥k 2 # , & VK 5 min,
B PP R B W T b B
e ) i B R, R R e AU o A M A 3 R PR
TR B R R E R JE 2¢O BB N SR Al i A% R A
AL
1.2.6 i 40 i AR 0 N LECs 19 40 it J&] 35 0 40 g
TR i RS2G4 41 b PR AN M 2 48 2 i | J5 , %
PBS k% 40 i 2 Wk, Wi S A0 B, U UE S A AR B B
70% £ FEAE-20 C 4 F T [EE 4 h, SR )5 F PBS ¥t 2
WLETET 0.9 ml 7o il b (K FR 40 %8 1% PBS Fi
0.5 mg/ml RNase A 100 pl) ,37 CHFH 30 min, JH 3 41
Ji 5 By 1x10°/ml, B5.02F4%2 9.8 ¢m, 1 500 r/min %
> 5 min, £ U0 B HOMA S0 pe/ml PT Y 5 2% g
100 wl, 25 & T 3#O% % 30 min, 2R J5 /il A 300 pl PBS,
7 B k20 LSRG 00 44t e S 30 R 4 L O T S R
fE 1 h Pl 5 e
1.3 Hiteirik

KM SPSS 17.0 &t it % B A (A )y 91 5
4625180487 , £ [E IBM A W] ) #1745 1F . AWF5E
D 48 A5 19 B 98 58 kL 2 Shapiro-Wilk £ 55 2 1E 248 73
i, Lhxes £on, 4 Levene K16 5 £ 55, RARKNE
T Mo 2 4 K- SE 88 i, I B R ER 41 H, 0,15
54 MsrtB1 siRNA % Yt 20 SRA01/04 4f i MseB1
mRNA FHX 35 K7 1 S 22 5 bR B R R 22
S3AT A TE] Y 22 b AR T LSD-r K B . A [ ik
H, 0,175 5 41 [8] 240 M A7 26 DA S IE 6 B4l JH, 0,15 %
24 MsrB1 siRNA %% Yt 20 F1 MsrB1 siRNA % 4L Bt &
H, 0,175 5 25 1] 240 it 04 T 23 R0 AS [w) 48 J &) 00 7 4 e L
B 1) SR 25 S LU B35 R T IR 38 7 22 43 i, L TRl /) 22
HIBCR T LSD-r £ 50 o R FH XU AG: 56, P<0. 05 Dy 22
S G

2 #R

2.1 MsrBI JEHUTER R 350%

1E 8 X R AL 20 M MsrB1 mRNA [ AH X} 22360 R
1.063+0.058, H, 0, % S 20 Jy 1.013 +0. 049, MsrB1
siRNA Tk 55 e 4y 0. 23520. 024 ,MsrB1 mRNA {1y 3
SKAKSEREIH T 76. 5% , MsrB1 siRNA 5 by %% e 41 410
Jid Hr MsrB1 mRNA FAH XT3 35 {8 W 2 A 77 1F 5 6 B2
MH,O0,IFSA, ZERWAHERIIT¥*E X (1=31.744,
35.807,% P<0.001), % B siRNA 7] L) & 2 410 i
MsrBI SEHMFRE(E 1)
2.2 R[EWKE H,0,/E )5 LECs B35 % H 5

N LECs 4716 2B H, 0, v B /) 38 Jin 2 |8 35 T B
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B 1  MsrBl siRNA 3t A
LECs 1 MsrBl mRNA % i%
KERRIEM F=305.954,P=
0.000. 5 IE & % MR 4 1L 4%,
"P<0.001 ( 5B H Jr 22 43 #
LSD-t ¥ 3 ,n=6) LECs:
ARAR b B2 40 M 5 MsrBI : 2K 4 12
HOES FR AR MsBl sRNABR L ARGE Bl B1

LECs ' MsrB1 mRNA AHXf #ik

A G L (F=703.154,P=0.000) (
2A), N LECs B977 % 5 H, 0, (94 J 52 % 8 A i (]
WA HE () VR 3 AR 3 24 b i, 40 A7 05 B IK, 36 h
Ja RIS IR (18] 2B) o DA I 25 1Y S5 3 F 5
HeFk H, 0,40 HAH 11 (4 15 8] 24 he

100 ) 100 h
— a I — h
= 80 4 X 80 h
ot 60 ol 60
‘:1“: 40 b & 40
= b E=
= 20 b = 20
&) )
X 0=" o
0 200 400 600 800 1 000 200 400 600
H,0,(pmol/L) H,0,(pmol/L)

2 FEWREH,O0,ARALECs HEEFENEM A A
WIE H,y 0, fF FHAI ML )G 12 h X240 M A7 35 R 520 F=703.154,P=
0.000. 5 0 wmol/L H,0, 40 L4 ,*P<0.01,"P<0.001 B A[a] # i
H, 0, fE A 12,24 F1 36 h XF 40 M A7 1% £ A 52 0 2 W] 45 vk &
H, 0, 1 ] 24 h 20 g 3 77 f A%

2.3 MsrBI SR DUBXT H,0,5 % 19 N LECs 21 il #%
N

Hoechst 33258 4t {0, i 7~ , IE % % BE 2 A LECs |
I A% S 3 — 1 R B 5O, Al A% RN 5] (BT 3A)
M 7E H,0, 175 5 20 A ULER 73 40 % 48 A A% Wi 4 22 /) ([
3B) . MsrBl siRNA §& Js 24 n] ULAS /N F1 A2 T8 10 240 Jfd 4%
(18 3C) ,MsrB1 siRNA #% QLI 45 H, 0,17 5 41 7] WL W]
AR A A R (B 3D) .
2.4 MsrBI J:HPLEX H,0,i5 5 5 A LECs i 12 %
) 5 i)

it X 4 AR ASORS: T 55 2R S s, TE R R 2 20 A A O
T-% 5 (1.36+0.35) % ,MsrB1 siRNA % Ut 21| 40 fa ) 1
N (3.26+0.31)% ,H,0,i%EF4 N (5.13+£0.59) % ,
i MstB1 siRNA % Ju It & H, 0, % S 41 0 (8.73 =
0.48) % ,4 41 R 20 M 98 T 3 SR LU 25 R A S it o
Y (F=148.686,P=0.000),H,0,i% S 41 fil MsrBl
SIRNA F i & H, O, A MMM TR 8 & T
EH XA, 2 R WA gt B L (0= 15.060
31.502,% P<0.01) (& 4),
2.5 MsrB1 SEHUTBRX H, 0,355 59 A LECs 4 Jfd )&
1 5%

B3 WHXEMET A LECs 4%/ 24K ( Hoechst 33258 x200)
A IE X A AL S E R B H, 0, 55 248 ] WL 3R 3 20 i % 1
A (L0Hi3k)  C:MsrB1 siRNA %% Y 21 m] UL /> 5000 45 A5 /)N 19 410 0 %
(£L%53k)  D:MstBl siRNA $5 QL& H, 0,155 5 47T WA 4 7L /N i
AN A% 2 (L0HT3k)

B4 HmXARARKLNMEA

LECs BT & &K41A LECs
ab QUMLPA T M HdE F=148. 686,
P=0.000. 5 % B 41 Lb 5 ,° P <
0.01;5 H,0,4 L% ," P<0.01
LOE % %t B4 2. MstBl siRNA
WYL 3:H,0, A 4
MsrBl siRNA 55 U414 H, 0, i 41

H,0,1% 3 )5, 40 4 9 B 72 G,/M ], MsrB1
siRNA 36 UvEC 45 H,0, 40 FIZ0 A LECs G, 1] T (5 HL 631
EET H,0,% S 40, 1 G,/M W FT & ) B 3 R T
H,0, 534, Z R WA G 8 L (1=6.224 ,-6.213,
¥j P<0.01) , MsrBI 55X 08K 5 H, 0, 40 ¥ A A LECs
G,/M I BH A Hk 2% , o8 2 AL BHLAFTE G (R 1) 6

AEIAT (%)
o

%1 &AALECsG, S G,/M 4B H b 6l (x5, %)

UNGE R ]
Gy s Gy/M

IEH X RA
H,0,7% %41

3 68.04£1.68 16.95£0.63 15.01+1.67
3 44.99:1.37  12.62+0.33  42.39+1.41
MsrB1 siRNA % 41 3 69.10£0.39  15.76+0.87 15.140.98
MstBI siRNA £ 0L H6 4 H,0, %40 3 52.78+1.68" 12.25:0.64 34.97:2.31°
F 219. 008 38.612 211.218
P 0.000 0.000 0.000

5 H,0,iF F 4 M, * P<0. 01 (B[R & J7 22 43 1, LSD-1 42 56 )
LECs : R 44 | Bz 40 8 ; MsrB1 - 28 & i W R4 5 il B1
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I BRI ST 2R WY, AR IO A A 158 AH DG M 11 N B
REMEBERNZZ ", HA N4 S 19 LECs )4
TR AR WY R 5Pk 1 P B SRR AR L A i 4
Mg TN SR R K. R AL H, 0,4 %
b AARAR 8 B B A A R BRI A AL A DNA Y
U5, BETI B SR AR i . A BFE B R, H,0, %) A
LECs 1715 %8 (1% 5% W) 52 Vi 3 AN (B] 2800, B & H, 0, ¥
FERBG N, N LECs 958 T 3 0 3 W At 5 o A [ ok B2
B H,O, kb BRAN A 24 b J5 , 40 M A7 5 32 5 I8, 36 h J5 4
3% VKA, 5 Long 25 BT IE 45 R —5., H— 41
5 5 s, Hy O, /] DL iR 25 3% in A LECs 9 8 T2 %,
MsrB1 FEHUUBR O 40 i 28 H, 0, 40 3 )5, N LECs 1Y
TR TE, 5 HO0,IESANKR, EF A%
B, KW MsrBI KRR DL 42 5 0] 2 W RIS
AL TEDRTT N LECs 0 il 4801k I 805 5 10 40 i o8 o vp
EHEZAE

A G A S A BEL 5 A0 MR T i WF SRR B L G, /M
WIS SR MM T R AR R
7N, MsrBI BRI PTER G 28 H, 0, 46 3% N LECs () 2 fifg
JA AN A0 L8 T B E R, X A MsrBI ik PRIIT
BRI , 4t B rh Ak A SR KO & A2 AR AL, XF DNA 38 A6
2517 AT 5 0 S0 40 J ) 0 K SF- (9 A8 Ak . MsrBI 3£
UUBRJG , 88 N LECs Xf H, 0, 3% BUAY G,/M 1 BH ¥ 280 1
FEZE M 3X v] BB JE BT MsrBI 3 R DU ER A B
0, - ", ffi X\ LECs 1) G, 1] DNA KA, F3H 21
ML AE G . ARBFSR P R B, MsrBI BE R UUER 5
2 o O T 3 0, 45 G 20 M R A Ak A3 BT, AR
MsrB1 FERVTBR G 248 H, O, 4b B 5 200 4 B 0 12 32 2
RAHEAE G . Nunes 25" BN Ny, 0, « ~ &1l
20 B S5 39 BEL W AE G W R TR T I B P R A R B
H, 0,4 {6 20 J& 30T BELAE 76 G, 3007 AR BT 9 1 485 R
Won H, O, 5 5 2H 40 M J5 3 BH A 72 G,/M
Deshpande %" 75 ifi, 4 - 3 L 20} b 154 BF 5 ) 266 9
v B2 1 |, O, 23 (i 20 s A B B AR G, /S B,

M2 H,0, 1 MsrBI B UL B4 7] DL 5 A LECs
KA, MsrBI BER LA MU 4 H, 0, i — 20 Ab 3
J& AT EERIN LECs f9 8 T2, H H, 0,71 MsrBI JE[H
UUBR S A 40 M 8 T A G, L G,/M 3 BHL i 58 0 A o6
AW FEEE AL, MsrBI B PR AT DL E 2 5[] 42 1 3 BR
T PR S, 38 L R A0 i R K AR AR X HL 0,15 1A
LECs 41 jifg i 7258 2| P47/ H o

2% Uk
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