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Effect of Seed Aging and Regeneration on Genetic Integrity in
Soybean by SSR Markers
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Abstract; In this study soybean cultivar Zhonghuang 18 was used as materials, and the genetic integrity of
population with different germination percentage and their descendant population was investigated by 60 core SSR
primers. The results showed that there was no significant difference in the allelic frequencies and the effective num-
ber of alleles of the aged population and their descendant population compared with the control population. It indica-
ted that the allelic frequencies of the aged population and their descendant population changed slightly. There was
no significant difference in the number of alleles,the index of genetic diversity ,Shannon’s information index and the
number of rare alleles between the control population with the germination percentage of 98% and its first and sec-
ond descendant population,and the value of genetic identity was relatively high. The number of alleles,the index of
genetic diversity ,Shannon’s information index and the number of rare alleles of the aged population(G,-3 and G,-
4) with the germination percentage below 85% and their first and second descendant population were significantly
reduced compared with the control, and the value of genetic identity was relatively high. Therefore,seed aging maybe
had a greater impact on the genetic composition of the soybean population than regeneration times.
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90% LAFP F B9 TE R AR #F 78 1300 % & {18 7 i BE
el REERKPEVFNREREC KD
35.2 ity , K RFHFREEL T HR17,
R, TS R B Qo] 80k, BE & I R I 1
EK BREGHTFHER ISR REHEET
B, 6T i F A 5 o 0 0 B S0 b i o R (S
EHEANEEREE D, S, MEREHEEER
THRENE/HREREESCZEX—-FEHIERMEH, R
FHTEREF HFUEFHHTERAT AR
BERLY, AEHRBREXA, EHRERER
RSP HBfexgt s 2ol EHBEEKX
MNEBEUEFTR EERANEHERKERER
BTk B AR R A R
FEAEEBRC AR TR LERICS, X &k
EHFEXHRIBHEAGE. BE DNA 5 FHicHk
A #9232 ,RFLP . RAPD .SSR . AFLP & RO BT
BIEZ BRI, Russell 5 Powell 5" # Tar-
amino 2" {F B SSR W HM A FIRICEAHEHH
a4, MARXBHRIC, HIL, SSRIFIEHEARR
PR RS R LEIERN T .,
FEHEAENERL REEREYHERKN
EFRETAKEHERE2.S TR . BEERE
oy BB AR, BIMEEFREEK
SREREG TG, XERELREKZBEH

%1 HIAXEHAEIFK
Table 1 Soybean germplasm population used in the study

RAEYERNERAVE REFXERRELE
Ko BIAZHK S Fh R i f% 52 % 4 % L & W R K Bt
RAEEPEEFERFE ™, MEHFELA
ERR T ERITEL, AW RAUKRTHMHHE
18 Jy b4kt M SSR 43 FARic A, 547 PR T Fb
FEURHH A KGR RBIETBENE
W,AFEREN RO ERFRESRBRMGT
EENERSRELIKE

1 #MREFZ

1.1 #EME

KRG aRF P 8 18 (9 JR4G 418 0 F i P E R
Ble#Be et B S B 5 B 2 4%, 2001 48 R H 3k, 7
FEKEH8% ~9% , 2002 £ 2 AWM FHFHE
HIRNEHAEG, % 40 £ 2°CF #H 47 KR F &t 6]
AT 24 FE(112d.154d ,196d) , B B 3 MRFE4E
& HKFE RGBT (Go-2.6-3.6,-4) , X%
AT ZAL 4 B R I6 B F (Go-1) b % B
(CK) . 2003 44 [ 4 1 6L F0 T (G, ) 24T H [B] #
H, 4 5%% 4 T —REEBRERH T (G,),2006
FEHRF—ARF(G,)FHETHEME, KB 4T
“REEBEMHTF(C,) , AR 1. FIRRKKH
FRTEEACRHTER UEXRA. FHR
Y3232 S % - Ao

R Bk AL E (d) RFEE(%) EHER
Generation Population Aging duration Germination percentage Background of regeneration
FHHH G, Go-1 0 98. 00
Go-2 . 112 95,00
Gy-3 154 81.00
Go-4 196 79. 00
%£H—R G, G,-1 0 88. 00 # G- 1 HH
G,-2 0 85.33 B Go-2 %M
G,-3 0 88.00 H Go-3 %M
G,-4 0 81.33 H Go-4 %M
=M R G, G,-1 0 97.00 #G,-1 %M
G,-2 0 94.00 Hi G,-2 ®H
G,-3 0 96. 00 H G,-3 %M
G,-4 0 95. 30 #G -4 XA

1.2 HBEXREt
EH—-R(G,) EEH_R(G,)MHEMEEMA
BHRABNMK AR TR, B BRE41 M E

B/ NEEBMNOHFREY 2008, B MNEEFE
F800 RFhF HERLYMMAHEHEERRE
HTEHER, RRBAFEREHTF. EHAE
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B A AL A R T L R BB R T fE Y B
TR,
1.3 MFRFEME

SHR(EGEFFREAB) PR FREH#T
EHERR', REKRFAEK, BEN25C,EX
2R, ZHBAERFH,. B3 RETRFH(Gp),
F4XEHREFR(G),
1.4 EXE4E DNA #£1

M8 ib B B Ok 01 R) o BE AR ) 200 BLRP T
FFEAFPHAEZFAANBTERESR, XK
B 14h, B 30°C ; REL 10h, iR 20C , A5HE
HHR80% ., HilKZE 3 e}, 84 4b FAEHLER 60
B, BRI DNA, REUF &SR A SDS &,/ 1 x TE
T B AR 7] 9 VR BE (20ng/pl) 4 CRFFE A
1.5 SSR 3|#5% 8

PR 44 1 i 89 60 3T SSR #0314, M
%15 B 3 B http://soybase. org/resources/ ssr. php,
WK 2, 60 4~ SSR Al & ¥ 8 & i & K &8 1% K il
L, EeWERE 20 MEYE, S M E8BH LS/
2~4 MR, FEBHIAS
£2 607 SSRELSIWMERZLOEN FE

X EHBNLaEaR

Table 2 Name,core sequence,fragment size,linkage
group and position in LG of 60 core primers

EIE ) 20 21

Primer

KB/ (bp)  EHE RetkiR

Core sequence Fragment size Linkage group Position in LG

Sat236  (ATT),, 210 ~234 Al 93.23
Sat300  (ATT),, 231 ~264 Al 30.93
San187  (ATT),, 229 ~293 A2 54.92
Sau387  (ATT),, 214 ~238 A2 53.25
Sattd29  (ATT),s 221 ~278 A2 162. 03
Satt197  (ATT)y 135 ~190 Bl 46.39
Sad53  (ATT) 235 ~278 B1 123. 96
Sait168  (ATT) 200 ~235 B2 55.2
Saus56  (ATT),, 155 ~222 B2 73.21
Saus77  (ATT),, 108 ~122 B2 6.05
Satt180  (ATT) 215 ~266 c1 127.77
Satl94  (ATT), 214 ~246 C1 26.35
Satt565 (ATT) 159 ~193 Cl 0
Sa281  (ATT),, 184 ~237 c2 40.3
Sa286  (ATT),, 195 ~221 c2 101.75
Sa307  (ATT),, 162 ~185 2 121.27
Satti84  (ATT), 138 ~ 186 Dia 17.52
Sa267  (ATT) 4 222 ~246 Dla 57.34
San1s7  (ATT),, 178 ~310 Dib 37.07

Zx
E1E | BORF RBK/A(bp)  EYH REHNE

Primer  Core sequence Fragment size Linkage group Position in LG

San005  (ATT),, 141 ~ 191 Dib 75.29
Sa216  (ATT), 140 ~218 D1b 19.4
Satt002  (ATT) 102 ~ 151 D2 47.73
Sati226  (ATT)y 306 ~ 340 173 85.15
Sau3g6  (ATT),, 162 ~ 199 D2 125
Sat_112  (AT), 337 ~ 357 E 8.67
Sa230  (ATT) ¢ 219 ~227 E 71.31
Sat268  (ATT)y, 208 ~252 E 44,27
Satt146  (ATT),, 290 ~310 F 1.92
Sau334  (ATT) 6 202 ~210 F 78.06
Satt586  (ATT), 174 ~219 F 3.63
Sct_188  (CT)y3 269 ~294 F 85.33
Sa012  (ATT), 143 G 66.55
Sa130  (ATT),, 231 ~243 G 23.1
Sat309  (ATT),, 125 ~ 146 G 4.53
Sa352  (ATT) 4 183 ~ 195 G 50.53
Satt279 (ATT) 3 172 ~ 198 H 68.5
Saw434  (ATT)y 309 ~352 H 105.74
Satt4d2  (ATT)y 231 ~265 H 46.95
Sat239  (ATT)p 183 ~ 195 i 36.94
Sau571  (ATT),, 126 ~ 153 1 18.5
Sct_189  (CT)y 156 ~ 191 I 113.77
Satt431  (ATT), 233 ~250 J 78.57
Sa596  (ATT)y, 233 ~291 I 39.64
Sat242  (ATT)y 177 ~200 K 14.35
Satt414  (ATT)p 250 ~ 306 K 37.04
Satt588  (ATT) 4 122 ~173 K 117.02
Sat_099  (AT)ys 260 L 78.23
Sat1373 (AT) 211 ~290 L 107.24
Sad62  (ATT)y 216 ~288 L 41
Sat308  (ATT)y 147 ~173 M 130.76
Sat3d6  (ATT),, 185 ~217 M 112.79
Satt590  (ATT)y 262 ~340 M 7.84
Satt022  (ATT),, 140 ~ 340 N 102. 96
Satt339  (ATT)y 210 ~ 240 N 75.91
Sa390  (ATT),, 192 ~220 N 9.14
Sau530  (ATT),, 212 ~246 N 32.85
Sat173  (ATT) 230 0 58.4
Sa243  (ATT),, 200 ~236 -0 119.5
Sat345  (ATT), 187 ~217 o 59.43
Satd87  (ATT) 199 ~209 o 9.53

1.6 PCRyMERAEEBRMRBXLN
PCR R ;4% Z 27 20pul, £135 10 x PCR buffer
(& Mg" )2pl,2. Smmol/L dNTPI. 8ul,2. 5U/pl Tag
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§§ 0. 4ul, Spumol/L Primer-pairs (1 + 1) pl, 20ng/pl
DNA 5ul,ddH,0 9pl, PCR #"3#8EF X :94C 4min;
94°C 30s, 47C 30s, 72°C 30s, 35 4 1§ 3F; 72C
10min, BEMEZE ISCH B G ,4CTEMH. 7~
YITE 6% EYE R4 B AL B e s 3k, Th R 70W, i
6] 45min, WY %R W, PCR KA 8 Taq B,
dNTP #1 PCR buffer M Bt R RBAEABI B H R
AF,
1.7 HBSWH

Gty A, BIPAR 1 MR, BEF
BHIANENER, EHE—TBELAEHITHIL,
EHICH 0,858 H 9,32 B DNA marker I f5if

G2

HEBK/N, #F Powermarker V3. 25 .POPGENE ver-
sion 1. 31 \NTSYS pc2. 1 & 8% 4 %} A& [6) o 18] % 1k &b
KRR TR R B RS AT RS ST,
FRBM LR B SAS V8 TR B EH T,

2 ZR55H

2.1 BHEKBEEAIN

FI/ 60 Xf SSR LI MM RKEHHE 18 12 4
FrRBGHT S TR, AR 60 MR
B8 MM ER, B M AR FMENEEL1~4Z
8, ¥39% 2.3 4, 514 Sau307 ¥ 3[R # # B
(Go)4 Btk SSR ey Ik A 143 %I LI 1 (1 2,

1 5|4 Satt307 i &4k G,-1 %0 G,-2 #) SSR RSk E#
Fig. 1 Electrophoretic patterns of SSR with primer Satt307 in population G,-1 and G,-2

B2 319 Satt307 § M BHA G,-3 7 G,-4 i SSR kMl
Fig.2 Electrophoretic patterns of SSR with primer Satt307 in population G,-3 and G,-4

- F| ] Powermarker V3.25 it E &I BEA KNS
BEGE FSAS VB I H#FTt B, ER K 3,
M3 P LB ERES X B BB
BERME P HIAT 0.9990, 7 B 4 B B (k55 0f FRBE 4K
HESNERARILFREEZR. HHTR, #F
EUMEREMRX KT #E 18 FRBE RIS E
HEEFTHERMAK,

{# F§ POPGENE version 1. 31 X} &8k 17
— N HEERENSMERK 25N,
EEMNEAALR BUAFNERNB AREFMER
BOBESHERENEREREREZRESHE,
GRALEFL, NB4PAUEL, SHEANEBUR
AFRENERESHBEEAKERARE . XS
SMUERMEERHTHE—, BUARREEEZL
AbPE(112d,154d.196d) By BEHK G,-2,

%3 HRAENAHAEMERNE  ME
Table 3 The t-test for allele frequency of the tested soy-

bean germplasm population

24§37 3 tfE EE
The compared population ¢ value P>t

Gy-1 vs Gy-2 0. 001 0. 9993
Go-1vs Gy-3 0 0.9998
Gy-1 vs8 Gy-4 0 0.9998
Go-1v8 G,-1 0.001 0.9994
Gy-1 vs G;-2 0 0. 9999
Go-1vs G;-3 0 0. 9998
Go-1 v G,-4 0 1. 0000
Go-1 vs G,-1 0 1. 0000
Go-1v8 G,-2 0 0. 9996
Go-1 vs G,-3 ~0.001 0. 9998
G,-1 vs G,-4 0 0. 9999
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Go-3.G,-4 R EHM FREHK G,-2.6,-3.G6,-4 1
G,-2.G,-3.G,-4 KA BRfE SRHESHIE T
BB G-1, 1 B R EIL B R K, 418 S KF
AR, HEMBESHEES B UK. BAASM
BB ARSI R SRR Ok A
BHEBENRRLERER , RERMKT 85% KRtk
G-3.G-4 MBI SREMERK BRELHMER
BHERBRHEITRAEEZHEESHEN BRELK
G-l L ERKBE, F# G,-3 MG-4M 5
fRBEGK BB MK G,-3.G,-3 IR B C,-4.G,-4
MENRSNERR . BESEEERMT R
BINBEEHUAESHEEEREARLERSE
£4 BRATHRBEHBEGEH

EXIBREE BXILAS 4 H LB G-3 A
Go-4 EMH. KRRV MELUANBHEK,
EFEAKFRTR FEBEANNRE SR
T he TR, mxfBBAK G-l BH
MTFRBEG-1 REBREHMBEKG,-1, 1
FHREERES B S X BBEE G,-1 HHILF
BEER, RURGIZALBEBHREE K
FREHEHHEIRRERESE, LBER
BELEHBITREFMRTE. UEERERH,#
T2 A B B R A K S AR B R B R
GHmEmEKX,

Table 4 Genetic composition of the tested soybean germplasm population

BOURERS HEFRERK

2R Ae M FRENR]

Bk SWEF EENR ZELKE B AEN
Population % NA BK HEP(%) EHEHBA
G,-1 132 49 81.67  2.2000 +0.7768
G,-2 131 49 81.67  2.1833 £0.7700
G,y-3 112 48 80.00  1.8667 +0.5357"
Gy-4 m 46 76.67  1,8500 £0.5469 **
G,-1 132 49 81.67  2.2000 +0.7768
G,-2 123 49 81.67  2.0500 +0.6746"
G,-3 123 47 78.33  2,0500 +0. 6993 *
G,-4 112 46 76.67  1,8667 +0. 5665
G,-1 132 49 81.67  2,2000 £0.7768
G,-2 123 48 80.00  1,9167 £0.6187**
G,-3 115 47 78.33  2,0500 £0. 6993 *
G,-4 112 46 76.67  1.8667 +0.5357*

1.1614 +0.2425
1.1517 +0.2532
1. 1362 0. 2527
1. 1347 £0. 2534
1. 1588 £0. 2532
1. 1476 £ 0. 2685
1.1507 0. 2571
1.1438 £0. 2635
1.1521 £0. 2649
1. 1449 0. 2600
1. 1479 £0. 2507
1. 1377 £0. 2571

0. 1068 +0.0127
0.1054 £0.0126
0.0889 +0.0122*
0.0837 £0.0121 "
0. 1061 0. 0127
0.1035 £0.0126
0. 0967 £0.0132
0.0932 £0.0132*
0. 1060 £0.0127
0.1025 £0.0126
0.0944 £0.0139
0.0924 £0.0124"

0. 2061 £0.0197
0.2012 +0.0196
0. 1689 +0.0192**
0.1652 £0.0185*
0. 2060 +0. 0196
0.1978 0. 0194
0. 1828 +0.0203 *
0. 1807 +£0.0187 *
0. 2027 £0. 0196
0. 1856 0. 0194
0.1814 £0.0199*

0.1653 +0.0193*

NA :No, of Alleles; K:No. of polymorphic loci;P:percentage of polymorphic loci;A:No. of alleles per loci;Ae ;Effective No. of alleles per loci;H :Index

of tic di ity; I :Sh

B

’s information index

T " 5% 1% KF EBEXR " and" ;Significant at 5% level and 1% level

2.2 BE—HEHW

{& F§ POPGENE version 1. 31 8 1 & 4 BE K [q]
B —BE LERRES, ARSTLIEH, &5
RESTRRBEE G,-1 M, BREE—BERKHBERK
2 G,-1%50.9999, H ik BBk G,-1 % 0.9998 , it
E—BEB/DHRBEK G-4.G,-3,4 518 0. 9962,
0.9970, R #E4 B ok A i 3t £ — BUE , FI H NTSYS
pe2. 1 LLIEINAU ¥ B 5: (UPGMA) 347 B K 45 #7,
BUYMREXEA ZSRLE3, NEITUEH, B
REE Gy-4 5X B G- 1 BlE—BERMK,
ERHE4EXHEMRBRE, REHIE 0. 9965 4 5%t B
BEG- 1 BAE—E RUFMERAEN REBEAE
BE—BREFTALERBRBEN -, X550
EEFEURBUAARSMEREN > HE—

B, BEG,-1 SXHBEK G,-1 Wit —BER
KOBIEEEGWRE, HREHE G,-1. XRKN
G -1 RARBEMMLEBHIX BB G-1 %K
FERWIR, B G,-1 XRBIKG,-1 KHEHM
¥, R KRB BB AT KK G EH7
HEdMREAGHEE—BERIATRENR
Fro LA BEIBEE G,-3.6,-4 5X RBFK
Go-1 KRG~ EMXBRAK, RAF T EAMNKE
MR RE—BEREWE K, Bk G,-3 M
k G,-3 Bk G,-2 FIBHE G,-2 B4k G,-4 FIBE
G,-4 ZE AR RRMEE—BUE, B N)EHEEHA
FEEHEHMR, X 6 MHESXBEK G,-1 1
BIE— B BK G,-3.G,-4 SR B G,-1 19
ER,UARFEANKERES N RE—-BEN
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ERREHMREX,

RS HRAEHERKEARE—BE

Table 5 Genetic identity among the tested soybean germplasm population

Bk #{k Population
Population ¢ .1 Gy-2 C,-3 Gy-4 G,-1 G,-3 G,-4 G,-1 G,-2 G,-3 G,-4
Gy-1 1. 0000
Go-2 0.9996  1.0000
Gy-3 0.9970  0.9982  1.0000
Go-4 0.9962 0.9966 0.9983  1.0000
G,-1 0.9999  0.9996 0.9982  0.9966  1.0000
G,-2 0.9984 0.9966 0.9963  0.9950 0.9966  1.0000
G,-3 0.9986 0.9986 0.9970 0.9952 0.9985 0.9972  1.0000
G,-4 0.9977 0.9978 0.9971 0.9958 0.9978 0.9986 0.9977  1.0000
G,-1 0.9998 0.9996 0.9982 0.9966 0.9999 0.9965 0.9985 0.9977  1.0000
G,-2 0.9983  0.9961 0.9959 0.9944 0.9960 0.9998 0.9969 0.9984  0.9960  1.0000
G,-3 0.9985  0.9985 0.9971  0.9950 0.9985 0.9971 0.9998  0.9975 0.9984 0.9970  1.0000
G,-4 0.9980 0.9981 0.9974 0.9957 0.9980 0.9981 0.9978 0.9997 0.9980 0.9979 0.9977  1.0000
%6 HEAXTHEBRABESUCERYATL
Pg‘;: Table 6 Change of No. of rare alleles of the tested soybean
G-1 germplasm population
Go2 4385 04 5
S KA WRE EiLm
G-3 223 . %A No. of rare alleles (ZRE/ M)
Gi-2 Population No. between control Chu.nge
—E G2 and treatment (lose or increase)
e I g: Go-1 55 55 0/0
[ Go-3 Go-2 55 53 -2/ 42
. . ‘ ' : - G4 Go-3 29 27 -28/+2
0.9965 0.9973 0.9982 0.9990 0.9999 Go-4 25 25 -30/0
WA —BUE Genetic identity G,-1 53 52 ~3/4+1
3 Bk X EHEEE UPGMA RS 612 “0 % T2/47
Fig.3 UPGMA dendrogram of the tested soybean G,-3 k2 n =28/ 44
germplasm population Ci-4 30 u —307+5
G,-1 53 53 -3/+1
2.3 BEZHEBE(P<0.05)F4s#H G,-2 6 31 24/ 45
RESMENREREALEZHNERET 5% G,-3 35 27 -28/ 48
MENER, BANNBESHEAERBARELE 64 43 33 -22/+10

EHTHRAESMERA(P<0.05) G EREEHER
BERY, AKEMAMNELSEMLBAERE
FEHRERAFMENKERTHM, N
BAENECERRNEL, &NHENKER S0
HEABHMERRRK 6, NR6TLIEH, 20 E
WA BEE B G-3.G -4 MM ASNEENKEHN
BETHREEE G,-1, M H5X BEAE G-1 3tF
WA AR N B, B E 2 L i R 9 SE K R A TR
IKFH BT D , & B AR A T2 N KT LR

(ZERBU/EMBHWEHRNBYE, RBEBFEL
LB EREERIHREHEANNEESHNEREK
B, X¥EEBPHEBE. A BEKG-1EHE
FABAEG,-1.6,-1 5HMH, L3 MEREL
B, RUXRETEULBROTEEHKFEXGH
EMRE3RREAENE ABASMNEHRNET
T B R T 20 E Ak Ak B A K A 3E KR
Bk G,-2.G,-3.G,-4 EHEH MBI G,-2.G,-
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3.6,-4 L% G,-2.G,-3.G,-4 55 Bk G,-1
HBESMERKA BRI 53 BBEE G-1 3t
FHBESUERBWELBES—BGTHH FAL
ERTUB(ZRB/EMB)WEEHEM, XNUE
i A Ab BB I IR A2 1% 77K F B 4 R BB A 9 AU
e REARLCHRAE S ENBEABER, U
EAERA HHEEUERRAKEE, B FEd
BREHEEREAEX,

3 it
3.1 MFPEUREAERMATHRBKERES
BHTLHTM

15 SE Bt (genetic integrity ) 2 15 B¥ (K ) ift &
ZHBAELNAR AEENUARSY RSN
ERFARS LGB —# BREAE, §
FHRRETBEREMFEEL R B FRERK
BENBREYE EERAEFIRTPERFTRSE
FREFERBENBEMHMUE, IR ERFL
YEBIB A> o Parzies % 32 FI 6] T B 4% 10 % I K A
FERMAEF GFHOTRER, R EERH AR
KHEMNZEEREQETHAEFEREESR,
Chebotar 2" F| fj SSR £ FARICE AR X A R 5
RNBEGHAORRRASNERANFAEZUTELES
FER FHRWETRESEMEENELSM,
Roos!"' % 8 MARIM FREMERFERE I~
BUANETRHAMARR, B8 15 K FEMALME
FRAVEHETN 6 MR ER, AHHHA SSR
SFRICER, B 5 23R Rt EEL LR E
EittRMKERHABESTRY, ZAEL LB &
MEMENFEE BUASAERSMNERE S B
BHEEESNARAK, XA FEANERABAMNKE
KRETEBHEERAKR, X5XTHEHRESEH
BRAEX BUXSEHTE BEFTFRGH, BTH
BAEE N, EEMGS, KPR MEZ B %A LR
HHARKBEEH, EXAERIRP, R KE
RS REEREE D, E, &4 BBk S B
G BETEUBRATEENGERS, 8d#—
B RB, Bt AL BB KA 15 J1 K F B8R
BBk BEEAL, SUERAR . SEMLAR.
EEMNRESR BURSMERT GBS LSRR
BB REB A TR, T HEAAA B ERK,
EENKYBE ST RIEEHUSHETRNEE
BX, BASTEMAFNMKEREHKFERENR
BIE SR T R EN B4 1S S KT o B

K, X5%BEVHRANER—H, EdHBE
SMRENTHMNARERTREHER. BESM
ERAEHENSER/MOLHR BEHRKEMT
HAANEREZREE. RASUERGZAMTFE
 EHEBERN RTFREFR ERABARENR
EmmREER. BAESMERGELT U/
RERANMERYFAEMEMEERE, HEKX
MU BEOR 005 R B X S BEAK A B 1 45
W EREKSEBEAANBE-—BEURBES
fENEAMARTERE, T2 R AR
SHRREEEENEHER, Bk, EH#TKE
MREEEEFN AERNEFREFREREX
HEM,
3.2 AEHREAEFEFERE

R BT 0R T TR M BT B ARk R R 1K itk
BT BEEE REMRMIERSREMH TR
EMHERBRECEEOER, HRRAETTE
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