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SR EEEAN T R ms2 FIRBE € SER A E M

PILE, XEFT, BARF, B K

(ZHAE RN LB ILR, AL 230001)

TWE: 22K PFBRMAKRBEZL S PR RN EIERHABE, 2HAREARNRRG F200H &2, BETF L2 5
MREFGEASFARAEAET R, RARKFTLES 5 EMS F LK TARE P HE 2 — M TRE R EK ms2 (male sterile 2)o %R
THREAAKPEFARN PGS SAHRARNE R, m2 REEHILFEF, BHEENE, FHAms2 RNFEE. REPH
A, ms2 R F KRB EANTE AR AE, KT ms2 febn #1453 THEN F 24K, & ms2 A F 6 FH EARNITIT
M5 fe M8 Z 1, LK KA 66.7kb, &4 6 NEBER, FRSHM AR, REK ms2 7 HDEABIKE AL

(Vradi06g05640) % 24e% 3 NATFTHANBERAHE S, #—F oW ANZARE ms2 POEALZELFRKTPES 5,
Mz A A A ms2 R BEELR . KR HIRT L LM F AL Ao AT 4 F) IR A

XEIE: S8 MEEETRF: ms2; REMT AR

Phenotype Identification and Fine Mapping of A Male Sterile Mutant

ms2 in Mung Bean

YE Weijun, WU Zejiang, TIAN Dongfeng, ZHOU Bin
(Crop Institute, Anhui Academy of Agricultural Sciences, Hefei, 230001)

Abstract: Low yield per unit is a disadvantage character of mung bean industry in China. The identification of male sterility lines
is crucial for harnessing heterosis, which can substantially increase yield. In this study, we identified a male sterile mutant, ms2 (male
sterile 2) from the EMS mutant library of Zhonglii5 (ZL5). During the vegetative growth stage, ms2 exhibited no significant
phenotypic differences compared to the wild-type ZLS. Although the floral organs of ms2 developed normally, the stamen abortion
resulted in a stay-green phenotype of ms2. Genetic analysis revealed that the sterility of ms2 is controlled by a single recessive nuclear
gene. The F> population derived from the cross between ms2 and Wankelii3 (WK3) was used as the mapping population. MS2 was
mapped within a 66.7 kb interval flanked by markers M5 and M8 on chromosome 6, containing six annotated genes. Sequence
analysis of these genes revealed two base transitions in the second and third introns of the glutamine synthetase gene (Vradi06g05640)
in ms2. Expression analysis indicated that the expression level of this gene in ms2 was significantly lower than in ZL5, suggesting that

Vradi06g05640 is likely the candidate gene for ms2. In summary, our study provides valuable insights into the mechanism of male
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sterility and the utilization of heterosis in mung bean.

Key words: mung bean; male sterile; ms2; genetic analysis; gene mapping

43 5 [Vigna radiata (L.) Wilczek]J& T 5 FBH(Leguminosae). /% 1€ IV £} (Papilionoideae) HLGJ&(Vigna),
PR TR, RREEENAEMERY — NS SMRBEEAR. %45, FRmng
My, OG22 FEBNEMEYIR, B EFRETIR, REZMAEREEEDIS, Tk, ZMEAEES.
27 DX 5 R T B K B SO R BUR A5 R R B SR, 3R 2% AT AR SE G Je ek, S B0k 1R RRE g .,
P, @I R gk T R DI TR R B

TP F TR IS FIAE — MR Z PR B TXCRMILR, FERIAEEWE 7). AR b,
FEE AR R AR RS AT RIS e, ORBEIR 2 050, TR AL RAC B ED), H
T, B A LI PR R EYIU, B0)E, fEKAEEL NP iS00, Rl A2y 5012
AP P ST T RS E MR R AR E KRR, KE T, R R B AR T BN T
LMETAE, FESEIAASFRBAL ALl . SARMEY T, KM & N OIS TR R,
%8 20 30 MNHAAZHETEAR B AR, SR G AP 345 R IUAE So B ORI R = S OSGR, HLAR 34
AT T A 5iR 55 5 26 AR R 35 5%

H TSt & 6 YR MO TE AL TR B, O JUAN B AR R S 58, InEEMEAS B SR A mst16),
msm2015-107, yrnp U8R vpnpll9), K S AM R SEARAK selROVF se221),  BIRAN Jo 5 ek 25 S AR 4K em22231, AR
ek GHEMEA T IR EL =, X ™ HFRE] 1 4 SR SR IR A A AL BERR o [RIE,  $290 58 22 A VR AS
BAEL, §Rs R, PRI TS, MRS S DA R REREE . AP FNG T MR R4t s
5 (ZLS) AR RAR AP T 4 58 B — M MEVEAS B RANR ms2, XF ms2 EATRALGHT o F= PR 20 5 A7 A i
PEBER ST, B R TR AR NT SR S PEAS 7 00 437 IR B LB R 2 il £ 4R i 4 (R 210 Bl
1 MR5 5%

1.1 5 st

LR REVEARN G A ms2 NPLR S SERILBEIR L1 (EMS) R, M Mo AR5 B EFA R ik 3515
HT R R EARE , RIS A R AT AR R . 2020 4E 5 2 DA ms2 REAS, IEH & MRS 3 5 (WK3)
A, MR A . 2021 4FH ZR1 2022 FHZZ= 5 K Fi AR o ARBHAFIELZE 2808 G LT, L H
[IR=SE
1.2 £ EHARN

FERIE S E R L-KI Gettik: fESRG A, WERITTIERT—RIhak 5 5 ms2 RALRIEEE, B
WAETHIT B, W0 1~2 3 1% L-KI 34008, SRR 2R UeRm b, o350 3 J5 78065 B
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B MEE. &S5 SH ms2 I3 ANFEA, FREAME 3 ANME, SikADT 200 Kideky, 16k &3
BRERIR,
1.3 B 5

FEFEAE Mo AR, BRI S A B bR A — R RO E R, S RMPE A M3 ARRAT, ZHA Mas B R, JF
PHA B AR B Ve . RV B PERORIE J53: TFIE 15 d oA A B R PR EE e 0, F5hibk E A R B IR M E.3%,
NRZAEM AT B, SR E R RAAE K Mos bk RAH Fitfe 00T, H4 H R RS B IR R 24 Bk
TR . G iZ o S EHAT T BRI B H , SRR 7RI T B R R AR B B L, B E
PEAEAE . BhAh, ms2 R WK3 223 Fo R Fo 40 B BEVR T T8UE 0 M. BT B8 B0 Ge it o 24 4
Fil Excel f1 SPSS #{F5E l»
L4 SR F R EARS T

Lh ms2 A1 WK3 ZASHI G Fa o3 B BHRAE A AR s Cr BFR, 05 2250 AN sabk. BRI @Ak 2T
“ARIMF (Next generation sequencing) {1V & 7 27 73 #7172 (BSA-Seq, bulked segregate analysis
sequencing) o A Fo BRI EUAE FIAT & Hbk % 30 Bk, HTHEARE R (ms2-pool) AT EH Y (wild-pool)
P TAX DNA VR . FIA DNA 2BGAFI&E CRIRAEA R (en) AIRARD 5EEE R 4 DNA $2H1,
DNA iR &8 )5, &k DNA 8RS QA TAORM . I SO B3E A T BOR/NA 400 bp, T
Ilumina Nova Seq V- & X ms2. WK3 FI-FAGRM AT XK 5 (Paired-end) W7o JELAG I Fr 250408 2 Bk 3453k
JRERBARAI BE I AT I 7 50, Kok D 1 e S PP Bl 5 4 S B R A AT LR 24, Gt o BT % SO
B P . MIFFRIE . GC & EAEEE, PGP EUEE . ¥ ms2-pool. wild-pool FIXUR HIM Fr 45 F
— A IS AL, FEAXFERIZHKF R SNP Al InDel £ 5. SNP o7 5 (5 debrvi: [RBPIASEA# 4l
& HANFE) SNP A7 55, RIS 25 BRTAS AR I Al 5 J0 22 5 A IR BEAIR T 5 ) SNP Az ki BL WK3 751
N S, VR () B DR A AN #E 22 7 CASNP-index ) , F TSRk 43 #1252, ASNP-index=SNP index (ms2-pool)
- SNP index (wild-pool). it I, ASNP-index fE#T T 1, SNP A7l S5HIRSCHREBE, 7EAHERAH oK
S L E ms JE R (058 DX ) - HEAT VR SR I, B 1R/ B 500 kb, 25K 100 kb, LASEE S HERI4
HIIERAL B ONREAAAR, B /REEAS SNP 437 25 ) SNP-index FIASNP-index, 3EH 95%A1 99% & {5 /K F-1E M ik
BB -
1.5 ms2 HHEM SIREERE 57

45 BSA-seq M5E 45 0L, TEANE MR SCIR %1% IX 1) 25 4R ms2 R WK3 [f) DNA J7 9 2 5, Hiidl 2 5
AL R S 7 B0 TF R oy FAmic . FIRIERAG I 2 45100 T AR 1G5 UE BSA-seq MIWIE 1455, H B0 v b 1
J7 v SEGE RS AN e A7, e 51 1 s, PCR N AR R LT 10 ul: DNA R GREEA 50 ng/ul)

1 uL, 2xT5 Super PCR Mix DNA R A B TR (TSINGKE) 5 uL, 1EFAIE G4 GREEN 10 pmol/L)
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% 0.5uL, K ddH20 3 uL, PCR S MNA& £ F A i 4 5%
30s, 57CiEBK30s, 72CHEM 30s, fEH 35 72CHRHLEM S min; § 3 K 5ERUS 4CHRAE. InDel
TV M e v EAT BB K, LUK TE S IR R
BB vk B, i, Ak H IR BUE, fEA
SAERAE R

Fricy 8= F I 2 uL 6xLoading Buffer,
Gett % 58 ARG ZE R AL, SNP ARic 34 7= 418
— AP VA R R R o JEDRURE AN e A S i AR e A X [a] () P B A B AR S

. PCR MFEFF:

T 8%IRAR}

(https://legacy.legumeinfo.org/genomes/jbrowse/?data=Vr1.0) ), IR LI RV
&1 RBEMEN MS2 TR S FHRig

Table 1 Molecular markers used for the fine mapping of MS2

AN

Marker name

A5

Forward primer (5’-3")

K5

Reverse primer (5'-3")

94°C FiZAF 4 4 min; 94°C A5t

Ml CCTTAGGTAGAATGGTTTCAGGACT ACTCCTAACTGCTTTCTCGTACTAT
M2 AAGATGCACCTCCATGAAACCAA CAAGTTTGAGGTACAGCGTGGTC
M3 ACGGGACTTCATTGATAGTTTTCCT ACACGTTTCATGATAACATTTGGG
M4 GTTGAGAACCATGATTTAGTAGGCA GTTCCAATGTTCACTCCAATAAATG
M5 ACCTCTGCCACCTTCTTCAACGA ACAGATCAACACGAGGCTTTCCA
M6 ATTAAGCAATGCGTTTGGCTATCAC GTGTAACAGAGATGGGGTTTGATGG
M7 CAATGTTGCTTCCAATGTGCCTTTC AGCCTTTGATAACGGAGGGAGAA
M8 GGAATCGCGGCCTAAAGTCTCAG TTGAGGGAGAAACCAAGGAATGA
M9 TTTTACCATTGGGATAGATGCTTCG TTGGTGAGTTCAGTTCCAGAATGTC
M10 ACCAGCCACGGGATAACAAG CGATTGGGCCTCAGACCTTT
M1l GCCAAAGCCGGGAATATCCT TCCCTTCGGATTCTGTCCCT
Mi12 TTCCCACAAACAGGTGCTACCGACA GGGACAAAGAAGATATCAGAAAAGT

FrP AR M1, M2, M10. M11 1 MI12 4 InDel kxic, HAFrC A SNP #7i0

M1, M2, M10, M11 and M12 are InDel markers, and the others are SNP markers in this table
1.6 SERTZEEE PCR

B4R 5 58 ms2 JFAERT 1 d I4E7E H T qQRT-PCR (Quantitative real time -PCR) SZ46, /0 #r3E K %14
B MR A ES, BAEEAE 10 25467, WEIRIEEERS, BE T-80 CUkAE th IRfr & H .
RNA $EHUH AR & OmniPlant RNA Kit( BNt LR B G IR AR D, K58 H 7 & EasyScript
One-Step gDNA Removal and cDNA Synthesis SuperMix (dbH &R EEMBE AR AR AT , BAREEET
S AF B H . %O6E R PCR RN TransStart Green gPCR SuperMix (1t 5t & &AM A KAy
HIRAF]D , FM{ A LightCycler96. [k % (20 pL) fH5: it cDNA 2 uL, 2xTop Green EX-Taq Mix
10 uL, IERARFEGIY (10 pmol/L) % 0.5 uL, K ddH0 7 uL. qRT-PCR RBFEST: 94°C AR 30 s;
94 CAME S s, 61CIRAK 35s, 40 RKIEF. PCR RMTEMGE 7 BTz, FIA 200 CORTH R ARG R IA

w27, gRT-PCR 5|¥115 2

-
# 2 qRT-PCR 3|52
Table 2 Primer information used for gRT-PCR in this study

%2, Vrtubulin (LOCI106761971) NHNZ K.
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Gene name Forward primer (5'-3") Reverse primer (5'-3")
Vradi06g05610 GGTGCAGATTGAGGATGGAA TCTCTCAGCAACATGCCAAAC
Vradi06g05620 CCATACCAGTCGAACCTGGA CCCACCACCGTGAAGTTGTT
Vradi06g05630 CAATTGGAGTTCTGGCCTGA GACCAAGTTTCCGAGCCATT
Vradi06g05640 CTGTTGGATGGCCTCTTGGT CCCGAAAGCCTTGTTAGCAC
Vradi06g05650 ATGGGGGAAGCAGACATTGA GCGCATTGTCCTGAGATTTC
Vradi06g05660 TCGGACGGGACATTGTGAAC ACCGGGCATCACTTCTCCAT
Vrtubulin AGTTCACTGCTATGTACAGGCGCA CTGCAGTTGCATCTTGGTACTGCT

2 BRSTH

2.1 ms2 "B M

IR ms2 IHREL, MRSEMIR S 4t 5 SRR EZR . BAEH] ms2 HE&EINIES K E IEH (&
1A-C) o fEHINIEETTIIAE 2RI, har 5 SHEk EHPEA RES E O, TR ms2 ik EJLF&
HEKIE (B 1D) , REFRARIIEA NG IEF B . E321, ik s SRtk LSRR B IER, MR
IR . T ms2 R EAUCE D BRMSE (BB , HAEEM ARG, U5 d E R
TR . FERGIY, BFAERL Gt S Sty IEW LB, Rk LA KR R SR . T ms2
WARAERHERE . W ARSI, RO AN E REHE. BT ms2 TEAEAREIE R TR B, RE
RRFEEIFAE, M EHE L, WHRKERFAERK (B 1P o L-KIROEM, Ha s SRR, «
POEH G, 96.6% M BRI H o ms2 JER YRR, Nk, EHIEE R ML 96.4%. K ms2 itk L
AT B/ B B A S P S R R 2 SO R R T B, HAZE e, MR TPAEIISE MR 5 me2 A —3, 29 ms2
FEPR_EUSCR I E y R ) AR A8 25
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ZL5 53 .. .« SN , . S

A: fBH; B: WWEMNE, WEBAKUOVBOR. FOR. gl BESAMEL; C: BIFMEZS; D: BIFEAhRRER RS, AagkEntk
HAL; E: M3 F: EAERIBRAAIEIE: G: WG 5 SRUIEH LKI B¢t H: ms2 BAIER 1-KI Jef. A-F EFs 08 0.5 cm; G Al H EIH bR
JRN 100 pm
A: flower buds; B: anatomy of the flower buds, from left to right in order: standard petal, wing pental, keel petal, stamen and pistil; C: opening flowers; D:
stamen and pistil in opening flowers, white arrows indicate stigma; E: immature pods; F: flower stalks and mature pods; G: L-KI stanining of ZL5 mature pollen;
H: I-KI stanining of ms2 mature pollen. In figure A-F, bars=0.5 cm; in figure G and H, bars=100 um

| REHEETEREME ns2 REDH
Fig. 1 Phenotypic analysis of the mung bean male sterile mutant ms2

2.2 ms2 ROIRAE 4R

TEFAE Mo AR, ms2 FITERIIE Y BHRAT IR S RIIANE, 17 BRI E o BT B M B R PR ik
17, RTAERT 17 A Mos BRARTA 11 MR RERBLE MR &, Horp 180 MRFRFTIER 453, 51 MHMRRIAH .
RIS IR R BB S A TR S 3:1 & (GR 3D, RUIRAAE ms2 AE VIR i — X Bk
PFEN 2] o ms2 A WK3 Z-3RG ) Fi B YERIUIEFR, £ B AR 1 152 MERERE, Hhels
PR 118 ¥k, AEIK 34tk & RT700T, WEKRS ABEREGIBATE 3:1 FER DA (=0.56<)?3.=3.84)



140

141
142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

=3 REFBERTHE ms2 MIEE D

Table 3 Genetic analysis of mung bean male sterile mutant ms2

S EY/S CIREEiER7S ¢ RS JHEEL X fH P{H

Population Total number Number of fertile Number of sterile plants Expected ratio ¥+, value P value
plants

Ma:3 241 180 51 3:1 1.05 0.31

ms2/WK3 152 118 34 3:1 0.56 0.45

2.3 MFREITFHE
Wild-pool. ms2-pool 53R A FEAT BRI B 77, I3 Edle G vk 45 SR ANk 4 From o J5Lah I H0ais Ak 22
JG B 2443 5] 78.34 Gb % i & [ clean base. ZL5 Fl WK3 ] clean reads 43 7 A 161048864 F1 106731472;
wild-pool Fl ms2-pool ] clean reads 4374 158572486 1 104017872, F-4¥F i L Xt 2227 JL K 4 1) reads bt
B 99%, GC && N 34.93~35.77. FFEfh Q20>96.93%, Q30>91.57%. 2B 7 s i &K m, &
HE— BT
&4 NFEERG ST

Table 4 Statistical analysis of the sequence data

FEf EREFAE mREF A (Gb) Xt 7 55 TFHMFFERE  GC & (%) Q20(%)  Q30(%)
Sample Clean reads Clean base Mapped-sequence Ave-depth GC content

number
ms2-pool 161,048,364 23.79 160,007,426 41.2 34.94 97.25 92.24
WK3 106,731,472 15.78 105,789,275 28.02 35.77 97.41 92.67
Wild-pool 158,572,486 23.40 157,301,357 41.2 34.93 96.93 91.57
ms2 104,017,872 15.37 103,441,258 29.05 35.22 97.7 92.10

Wild-pool: HFAE7FARIRML; ms2-pool: HEMEAE RAFRIENL

Wild-pool: mixing pool consisted of the wild-type offspring; ms2-pool: mixing pool consisted of male sterile offspring
2.4 EFEEMEEN

4 Wild-pool. ms2-pool S XS il 7 %t FH 1248 e A A, 328 5€ th 212513 4 InDel 1 939972

AN SNP i fi. &0k, 33 546136 /> SNP £/ x5 T BSA-seq 73T ASNP-index 73 #r 45 iR, 2 6 4
Bk 5.0 Mb % 17.5 Mb X [H] 5 HEMEA B R B M &5 (B 2) o RYE BSA-seq MIEM &5 R, FIH WK3
H ms2 1 ALIX ] N ) DNA [P 32 R K T 15 M 280 Fhnid. R & 67X 8 B M §) InDel #7ic M1
FTMI2 5 Fa BEAR T 21 MANE XA RREATES . 450 EoR, ML (B13) I MI12 5 ms2 BRI AE
BIRR, IMRIEb LG AR B A B B AR R ARG O, 4 ms2 SEALAE M1 AT MI2 Z 8. SR )5 T
R I InDel A SNP #ric (R 1) XF 489 NAE BRI Fa ARIEAT R AL o007 o AR 2 AL bR 10 10 7 B AN 28 e
SRR AL AE I, B2 ms2 FEALAEARIT M5 A M8 Z 18] 66.7kb (X ] (F 4) o @it i 4 5 5L R 4
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B WG Chttps://legacy.legumeinfo.org/genomes/jbrowse/?data=Vrl.0) , KILE N XN ILAH 6 Pyahid i

(H4 .

0 51015202530 0 51015200 5 0 510150 51015202530 0 5 1015202530 0 5 101520253035404550 0 5 10152025303540 0 5 1015 0 5 1015 0 5 10
Y #4 ¥/ Physical position (Mb)

SNP-index (A) Fl SNP-index (B) 435|375 SNP 11 £ 7 ms2-pool 1 Wild-pool (] SNP-index i ; MALFR YL A ERL B, HAFR )Y SNP-index B
ASNP-index fH; BEAMEEL K 95%M 99%E(F /KT BIEL
SNP-index (A) and SNP-index (B) represent SNP-index value of SNP site in ms2-pool and Wild-pool, respectively; abscissa is the chromosome physical position,

and ordinate is the SNP-index or ASNP-index value; blue and orange lines represent thresholds of 95% and 99% confidence levels, respectively

2 SNP-index FIASNP-index 53 tiZE R

Fig. 2 Analysis result of SNP-index and ASNP-index

1 23 4 5 6 7 8 910 11 12 13 14 1516 17 18 19 20 21 22 23 24

.-:-..-.---doiud.d-ddiii

L WERER3 55 2: ms2; 3: Fis 4~24: PR ANE REN SR 15 ARk
1: WK3; 2: ms2; 3: Fi; 4-24: F» individuals with male sterile phenotype; 15 was the single exchange plant
3 #7iE M1 Xt BSA-seq BIE (45 RIIE
Fig. 3 Verification for the BSA-seq mapping result with marker M1

rid
Marker M1 Mi2
] | 7,
Chr.6 -/ 1 /s
R ’ )
M2 M3 M4 MS M6 M7 M8 M9 MI10 MI11
Marker
I | L N1 1{ 7 L1
= A R [ 11111 [
Recombinants 24 20 9 6001 2 2 4
B LA L Rt
(HENRE i g g »— »—

Candidate region

4 ms2 BITEHHE L

Fig. 4 Fine mapping for ms2
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2.5 (REEE D
SE AL X (] P 2 DR Th e vEBE QIR 5 Bz o SR DR 7 45 AR T, AT g 1 4 I i 5 i Tl 1 i TR
Vradi06g05640 15 ms2 FIHF 4% 5 STAAAE NGRS, lhr T35 2 FEE 3 W& 1 1, 32 G~A R4
(E 5) o DR RZ & B A6k 10 IE % K 8 2 % B E P89, qRT-PCR 1 KL, Vradi06g05640 F
Vradi06g05650 WKL EAE ms2 H W, HE594 5 5SHERBIEZEKT, HRIEFRPREEE ms2 Ff
s SRERALE (K 6) o MIRIELFR IR 5512 7 FIRILEIHTEE R, ¥ Vradi06g05640 {EH ms2

PR i 2 A
* 5 EfXENEEIREER

Table 5 Function description of genes in the mapping interval

EERE] RS H T redtig
No. Gene symbol Gene function description

15.7 kDa #KTEER A, WAL B IK

1 Vradi06g05610
15.7 kDa heat shock protein, peroxisomal
FE A EIRE LW EN 60
2 Vradi06g05620
Cysteine-rich repeat secretory protein 60-like
LERLARE Nudix KAFRE 18
3 Vradi06g05630
Nudix hydrolase 18, mitochondrial-like
WRMLNE &
4 Vradi06g05640
Glutamine synthetase
ADP -IZHE AL T GTP BRAE B 1 AGD12
5 Vradi06g05650
ADP-ribosylation factor GTPase-activating protein AGD12
PRI & R ML R T 2
6 Vradi06g05660
Glutamine synthetase cytosolic isozyme 2
5
ATG 2 G G TAA
ms2 A A

Vradi06g05640
BOTTHERRINE T, BOLFNAERNE T, KOTHENZK 5 UTR fl 3' UTR
Black boxes represent exons, black lines represent introns, grey boxes represent 3 UTR and 3’ UTR
5 EEER Vradi06g05640 MLEHIEIFIZE BT &
Fig. 5 Gene structure and muntation site of the candidate gene Vradi06g05640
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*RR ms2 M ZL5 EERBEEFESR (P<0.01)
** means significant difference (P<<0.01) between ms2 and ZL5
B 6 X EREREXFERBHH
Fig. 6 Relative expression level analysis for genes in the candidate region

3 1ig

YL FIER IR B R LR EERE, 232 A E AR 1= . F R R
R TR, F TR E MR AR 2 EEY. S5 ms R REART, R IR A
BT, REMFE, & ERH RN FIH 2 H 2 BERE R ms A E R BHZAE AR CyCAl #
w06, HEPEAN B IR msm2015-1 FELATFRERN, AL LTI /1, JFAER Rk BRI M, BEEITER
L Fp AR 0 B AN o DY RIS ], msm2015-1 6K BRGNS B 4y S R ML o, SEUEMILE
I BARZ TOVE IR TR RHOR 0 vinpl I vinp #)& T HACKH BUMEVEAR T, B vinp € ALTE LGO6 SEBIHE L,
W A7 X 0] Y B DR Vimyb80 7 B AN 1K /KPR 2 7 B (I Thiae, A=A ek A E R AL0s10,
0, SREMEMERE W RA IR, AN T REEMAKRE. TR, NEMRGEKRNE™E, 2HLD
LI AR ARBIAFIH EMS (1.0%, 10h) FAEH4E s 5, HarHiH EMS B AL 3 SOI4E RS
L, PAFZ DAL, EEW. BUENES BRI RAR MR,y B S AL R 20 27 5F T SR (R AT A4
£l

THEN], ms2 KIAEZGANREIE WO, L-KI R ORI REME, RLERYE msm2015-1 0L, &Y
ms2 AT R85 msm2015-1 NIF— B RAL R . J5 LA 50 R R 3 L LS AE M R I RS 450, JEXT R
B A AR BEAHAR L DU S R A PR AT N T AR AT G S, B ms2 AR ICE TR . ms2
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