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A SSR fRICHITEM FRAXAKEE

T, BT, ILE @2 WOEA O, x4, WA, x| E

+ ﬁla ?%ﬁ% ) EFJZ\ 7 Béﬂ;%ﬂ b

BRI R SRR BRI R LRSI 5, RORTES T B A S B e =, AL, AR S5
KB, Jbnt 100083; % [ db4s iy ELIE R AGK AR, Wk 0610005 ° 1LpG & AL RHE BERI) A 5B,
KJE 030031 b AR s E AT by, bR E 071001)

8 FE: FIH SSRARICEIAXS A& QARBR SRR 1728 MRl R RA FARFM SE A1 530
RIEAT A 58, R AT REMISCAMRL N 376 XF 51 Hph ik th 8 X4 2 kim H A s X
SR . RIAHE MI13 BN K EOAR, HIX 8 05785 AR R AR I 2 45 A 2 5507 464,
RSB 2 84758 5.625, PIC {HARIR A 0.58 ~0.86, P44 0.71, FIF Cervus3.0 FIEx B
8 WG IR FAREAT AT, Mgt AR < ORA SAHT 399 R, KA < ONEEAT AR
[ 390 k. ‘&AL x ‘HJUJJ?I’ SR 357 BR. CORFRA x R (CEAT) SR 204 Bk, R

FRE x HPAE sZAE 126 B
KERIF: A, SSR; RAKE: BN HIK
FESES: S665.1 XHEkFRRRD: A WEHS: 0513-353X (2012) 11-2133-09

Application of SSR Markers for the Identification of Paternal Parent for
the Seedlings of Chinese Jujube

WANG Si-gi', TANG Shi-zhe', KONG De-cang”, HE Run-ping’, LIU Hua-bo', MA Li-ying', LIU Jun',
WANG Zhe', LI Ying-yue', SHEN Lian-ying*, and PANG Xiao-ming""

('National Engineering Laboratory for Tree Breeding, Key Laboratory of Genetics and Breeding in Forest Trees and
Ornamental Plants, Ministry of Education, Center for Computational Biology, College of Biological Sciences and
Biotechnology, Beijing Forestry University, Beijing 100083, China; *National Key Forestry Station for Improved Jujube
Cultivars, Cangzhou, Hebei 061001, China; ‘Institute of Plant Protection; Shanxi Academy of Agricultural Sciences,
Taiyuan 030031, China; “Research center of Chinese Jujube, Agricultural University of Hebei, Baoding, Hebei 071001, China)

Abstract: The paternal parents of 1 728 open-pollinated seedlings of ‘Dongzao’ (Ziziphus jujuba
Mill.) and 530 open-pollinated seedlings of ‘Lingbao Dazao’ were identified with SSR technique. Eight
primer pairs were selected from 376 primer pairs, which amplified distinct, polymorphic segments and
showed high differential rate. Twelve candidate parents were analyzed by capillary electrophoresis using
fluorescent M13 multi-state detection method. Totally, 45 polymorphic alleles were revealed, with an
average of 5.625 for each primer pairs. Polymorphism information content values for the primer pairs

ranged from 0.58 to 0.86, with an average of 0.71. Using software Cervus3.0, 399 hybrids from ‘Dongzao’ x

WREE: 2012-07-12; {EEIHHR: 2012-09-23
EEWMB: M ARHATEIINE (201004017); @3t ANE 4 %500 H (BLYX200924, JD-03)
* {51 Author for correspondence (E-mail: xmpang@bjfu.edu.cn)
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‘Muzao’ were identified, and 390 from ‘Dongzao’ x ‘Xiaoyazao’, 357 from ‘Dongzao’ X
‘Yingshanhong’, 204 from ‘Lingbao Dazao’ x ‘Ziyuanzao (Zizao)’, 126 from ‘Lingbao Dazao’ x
‘Shibingzao’ were also identified.

Key words: jujube; SSR; paternal parent analysis; capillary electrophoresis

[ H AT HIE R (Ziziphus jujuba Mill.) FTTEREIT 900 fy (A RITELS, 2009), &6
FERARR W N TR HEM, T HAEAN, AL TER R AR WA AL B3GR A
Dy AFHF A OBER 45, 2005), DA A GBS AR i e o AR 1 AR 2 e AR
RESEAE P REAT 2 M 5, T DUIRAG S AR A BEAAT BN, Ay 2 F MR PR 8 AL AF ORI T
PEBE B, HIETE (2005) RHA] “JRiBRRETE” #AL T ‘AR < CIRRIRAET 58 F AR, sk
ORI 7 FARIC R AR BT SR AR T, AR (2005) FIH] AFLP 7; Fhrid % &4
HARBR LA ARl A % (Gl /N ARSI 34 Bk, (AR x CRAY SRR 15
Fk. BWB (breeding without breeding) HFIHilg (E1-Kassaby et al., 2007) [, FRAMIER
MBALFRICHARBR R, IRAREFRME T ATk, ALY TR, SRR 7 &M
EELRA . Wang 55 (20100 FIH BWB G R SERE HES7 T BRI AR A ERE B PR, B T BRI
Moriya % (2011) R 15 /> SSR ARIC %58 T 69 A FEHARET M 2 AR, Rt T2 AR
RGN R B TR ER AT SEA S EAEA (Gerald et al., 2009). ik (L&A 5%,
2009) A& HR AR T N .

SSR (simple sequence repeat) tricd JivEEAZ&M M SN, EEMER. EFE S,
AR MEARS, O N Tt 2R T FRaUEIE . B e ERE R GREMR S, 2011),
FTRAMYEZL X SSR #rid (Adamgetal., 2010). Ma %5 (2011) FIFRNTHIZE (2012) TR T
KIEAE SSR 514, Ky AR A 1) 5 E St 1B HoR LR . ARIFFT ik th 8 X 2 &M &
SSR 514, X 2 258 Bk CANEEA BB TACRT AT TR MEE, @A T g KA SSR prid it
ITRRSE TR RS R.

QY ZE SRS DARF

11w
&R QLTEEIARD R R AT GRIIEHRYE) Rbk RO, 2011 45 3 HHRART-IE5t
MRV 27 A T RP R B SE B M. GBI D, JESRAT &40 SRR 1728 #k, CRERA 5
P 530 R SREAEPIASREARIBR A 71 km) JrAT (¥4 RO vl BRI SCAORYE,  JLE 45 12 4
Al (R 1o 2011 55 7 JRARZNRTH L )1 T - 70 "COKFE RS AT
® 1 ks

Table 1 List of materials used in the study

KAEHE Origin BlA Mother T HEMYAZ A Candidate father KA Origin BEA Mother  FIfigf¥ 524 Candidate father
i EE &7 Dongzao Ak RERHE #1774 Huluzao
Shanxi Dongzao BLLZT Yingshanhong Hebei Lingbao BHUA Lajiaozao

/NZEA Xiaoyazao Dazao EHE Xuezao

KA Muzao FUA Lizao

RTF KA Lingbao Dazao
FliF % Shibingzao
A Ziyuanzao

A Zizao
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1.2 SSR-PCR # 1% % E 4 & & 5k & )

WO F, B ) CTAB MEHEATIE N 4] DNA (3R, ZEFTRENLET B F il B Ah N3 B
(1) PVP (L2 TAEY) TR A BRA D), SR 3%[1 CTAB $2HGREINA 2%[K15i 3k 48, 65 C/K
# 60 min, FHEFARAEY : @05 (1: 1) 33 7 ARG e, AR5 R SRR UK R 1) S PR I
DNA, 70%ZBESEEM Y, T TE SR DNA. FT#3 DNA 28 2%35 IR E I B vk A i A7 T
=20 CUKHFEH .

WA 206 = A REER & SRR TT R ) &40 SSR 514, FIFH 12 AN S AR RIEAT 51 % 25 PE 0
%o SSR HIWhmER (dbnD) AWREA R ARG, FH =517 PCR (RIFE 59m 0 M13
P LA B S 1B 10 51 S B n) 5 1) Sty A7 e brad il HI 2 M3 514, R B40E Ik EOR
[ ENFASE U AS [/ 5 S AUBHR I 1) 24 SSR A7) 74 SSR A7 s CBREN A 55, 2012). SSR-PCR W
A Z M 10 uL, 1135 10 ~ 15 ng FEPIZH DNA, 5 pL 2 x Taq PCR mix (HIGEAMEHARA D, Kk
1514 3.2 pmol, 1E 1] 5147 0.8 pmol, 415 % AR 1) M13 514 3.2 pmol. PCR F£/3: 94 ‘C FiiAZ £ 5 min,
94 °C A1 30s. 55°C Bk 40s. 72 ‘CHEf 40s, 230 MiEFR; 94 CAE 305, 53 ‘CiE K 40 s,
72 ‘CIEMF 40s, 8 MIEIR; f)o 72 CAEAH 10 min (Schuelke, 2000). #HEF=4i% 4R (b5
PR PR 2 A BT B 40 H v .

FIH GeneMarker V1.75 (Soft Genetics LLC, USA) AT 32BN B4 8 ok BdE, SBUG B R iR
B4 FlexiBinv2 (Amos et al., 2007) FE/FHriE. SSR A7 i 2 &M 5 B & (polymorphism
information content, PIC) %Wl Fil & AXIATIIE: PIC =1-X P2, H PyRRE | AR
HILKIAZE (Botstein et al., 1980) .

13 EFXRETE

FF KRBT IT FAREE—A SSR AL LA SN IER, —ANSkARA, —AK A BEARK R
HE, A Cervus3.0 H A4 Al (A4 45 e BB AT L R 70T (Adamg et al., 20100, HK#E
Cervus3.0 AU, UKL (likelihood ratio) {EEK, %7 45 RIMHERMME B o 5528 50w 45 Rk
i BEH] LOD {E IR/ Rt . LOD fH2A IEMEIS, Fr%s e RS ARA & 8 ISR AN & S KT
EESEAL G, B LOD EIHE K, %E B S vl RevE L REE 1K . AR ik s | ) 4cE
(AN RIS 18 AR UG AR R () A 5 | DB DL S AN [R] 5 )00 68 e 25 L 1 s o

2 HiIR5 0

2.1 S|¥iFikER

BEALERE 12 ASRAM B 6 AN SEAREAT W2 S HEMIE TR, I 376 X514k PIC
s PO 32 X519, BRI NS4 6 AN SEAM BT Z M0 IR Ik . EF
o 8 AN PICHTE 0.5 UL L, F 34 24 iR i T FROCR b (GR 2D

8 MFRICAE 12 ANSEARS R I 1 H 45 ANEEALPESHT , BT 5 1R I B 4 50k 3 ~ 8 4,
P 5.625 A0 F AR PIC {EM 0.58 £ 0.86, “F¥Ih 0.71 (R 3). “REAA FI KA £ 8 X}
Sl G R R, R RN R CRAD fE S W 7 A R, HAE
BFU1409 A ¥ 32 . Bk, B s [P aets e X 7 5 AR iy 11 AN Sl

Bl 1 24514 BFUO377 7EIR o3 SEAM B I 2 59 B9 80UR
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* 2 SSRIIMER®
Table 2 SSR primers used in this study

BIL RS EV-E 950 Em5Y (539 REGH (5-39 H #5 J1 Bed/bp
Name Repeat motifs Forward primer Reverse primer Expected length
BFU0277 (GA) 1, GCACTACCCTGTGGAACTCAA AGTGTTGACCTGGCAAGAAGA 236
BFU0574 (CA) 4 GAAGGTTGAAGATGCTCTCTCTC ~ CCTGACATCCATTTGAAGGAA 114
BFU1279 (TTAA) 4 TTTTTCAAGACCTCCACGATG TCCCACCACTTTCCTCTCAT 165
BFU1409 (CA) 6 CAAATGATGGATCGAGCAAA AATGGAGGACAAACCGTCAC 165
BFU0581 (CA) 5 TGAGAAGGTTGAAGATGCTCTC CCTGACATCCATTTGAAGGAA 117
BFU0377 (CT) 10 CCAGCTGGTATCCAATTGCT ACGACGATGCCATGAAAGAT 283
BFU1383 (ATTA); TGTTGCTGGTTCAATTCCAG CTTATGGCTTTTTCATTTTGTGA 151
BFU0308 (TC) 1y TTTCCACCCCAAAATACCAA AGACGCTGGATGAGGATGAT 176

F 3 SSR 3Ry Z ASEMN
Table 3 Polymorphism detected with SSR primers

BEES
Sapg SRR . £
Pol morphic Polymorphis IR Pol morphic loci

ymorp minformation Primer name ymorp

loci number number information
content (PIC) content (PIC)

0.64 BFU0377 6 0.75
0.78 BFU1383 3 0.66
0.61 BFU0308 8 0.86
0.58 it Total 45 5.66
0.78 V¥4 Mean 5.625 0.71

LHEFRRGE
ElEEA S Polymorphism

Primer name

BFU0277
BFU0574
BFU1279
BFU1409
BFUO0581

AN N L N

EA Ziyvanzao

6000 295.8
297.8

#HE® Huluzao

6 000 297.8
299.9

4000 4000

2000 2000

0 ! I
290 295 300

amplified DNA products
DNA 7 H x4 &
The relative number of
amplified DNA products

DNA#y ) HI X B g
The relative number of

290 300

FE Lajiaozao RFEHRA Lingbao Dazao

297.8

6 000
301.8
4000 303.9

10 000

5000 5000 [~

0 : "w—‘._,_,_

290 300
SSRA Bt/ / bp Size SSRA Bt/ / bp Size

0 !
300 310

DNAJ=#y i FI %152
The relative number of
amplified DNA products
DNAJ=#y B FI % 5 &

The relative number of
amplified DNA products

1 4NERIE BFU0STT S MEMERIXRNE
Fig. 1 Four sample images of capillary electrophoresis detection results for
jujube cultivars with BFU0377 primer

22 ETXRREFE

KB KR IESE R Cervus3.0 BAFHT, LAFTRIRIN 8 XF 51404 20 6 x5 % 5E

« BEARAHUCACIE HAE Cervus3.0 B A4 45 1K) LOD {4 1EAE,  [H] B %8 58 HA P — TR SSAAE Ry bt
Eﬁmu A ONBREA, ORAY NSO 399 i, NIRRT SORI AR 390 BR, Mg
N TAC3ST By BL CRERA JGBREAR . R (AT ) NSOR 740204 B, AliRa
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A TAR 126 o 8 93 A S0 HHERRSCAC ) 1 ACHT 1 ZE N B A0 A s B K B LOD (IR &
2 WoRM2 5% BFUI383 £E “&4 x ‘W2l FRAR P SRA SO PRI I i . <& Ak
WL’ HAPIAEEA LR, R AU, B BNV E 2 R, AR 2. R4 FARS
Pos iy a5 K=k, EHA7AC 3 JAE 170.6 Af— g, Hustfe TREA &40 [R5
PR, ACA Wil 2n s A A A SR R ) e A AR Bk, AT R R AERAR, RASCNIEAE N 170.5
fRieats, AEAQ s Al (0 g .

1o 5 ‘§ A7 Dongzao 1 = ‘§ 11141 Yingshanhong
®gg 40008 170.4 & 58 2000 1725
2 & 172.4 FLi 182.0
£z Ei
E 574 2000 - 254 1000
FRER REs
k- L
= = o~
Z 2 g 0 | \ \ Z 2 & 0 I !
RE=R 170 175 180 AE§ 170 180
1 5 T1 Progeny 1 @ T2 Progeny 2
g ; -§ 6000 |- 1725 65 2 170.6
r2g - 5T 1000 -
=g &2 g 182.0
FE 32 4000 - -
234 S22 s00-
§'§"8 2000 |- &8
% e 0 532 op—

2 E | | 1 "—i | | | |
AE S 170 175 180 A2 E 170 175 180 185
1 = ‘§ T3 Progeny 3 1 = <§ T4 Progeny 4

5= 170.6
BEZ 000 53T o0 172.5
=g & Z 2 & 182.0
= &« = &«

EE2Z g3 400
g (o] Q Ll Z
Nem 00F S22 200
a2 FEE
< 23 T8 E
Z _j:o g" 0= | . 'g = 0 | |
AES& 170 AEE 170 180
SSRA Bt/ / bp Size
1 = ‘§ TS5 Progeny 5
F 58 170.5
172.5
®BE S 2000 L
ES
254
S22 1000
a2
< & =
zeg O ‘
AE R 170
SSRA Bt/ / bp Size

B2 ‘&% x BLL FAERETFAE BFUL3LS SSIMHMEMAE BXRME
Fig.2 Images of capillary electrophoresis detection results for the parents and offspring of
‘Dongzao’ x ‘Yingshanhong’ with BFU1383 primer

2.3 SN FETFEEERTIM

P PIC AR 1K) 3 XA 6 X 514070 3t BEHLBRLE T 12 A AUE BT 2% TR R IF S 8 Xt
IS RMATILAL (R 4. R 5. R 6). WEEHRWUUE, H 3 X515t AU AT 26 1
REKE, REHMEEREAE—DATRERA. o4 6 xhja, L&A REARK 7R
BRI A —ATRESUAR, (HELL CRERA EERN AR BA 2 AT RERA . ARELH
1% 8 A, A AR R E T ME - ACA, JF HBEE SRR N, RS AT R S E A
SUERA LT LOD AT 38 o
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Table 4 The results of parental analysis based on three SSR primer pairs

TARATR Al g REAS AIRECA LOD{H

Offspring name Candidate mother Candidate father LOD score

1 43 Dongzao /NZEA Xiaoyazao 5.46

2 A4 Dongzao A& Muzao 3.90
44 Dongzao WilI4T Yingshanhong 3.90

3 £ Dongzao A Muzao 4.88
RERE Lingbao Dazao BHUA Lajiaozao 4.88
RFAKA Lingbao Dazao A4 Dongzao 4.88
43 Dongzao RTKE LingbaoDazao 4.88

4 43 Dongzao /NZEA Xiaoyazao 4.62

5 43 Dongzao /NZEA Xiaoyazao 3.75

6 A4 Dongzao Hi A Huluzao 4.38
A4 Dongzao A& Muzao 4.38
& Dongzao /NZEH Xiaoyazao 438
4% Dongzao WtilI4T Yingshanhong 438

7 £ Dongzao /NZER Xiaoyazao 4.51

8 4 Dongzao A Muzao 3.97
4 Dongzao W4T Yingshanhong 3.97

9 43 Dongzao /NZEA Xiaoyazao 3.75

10 4% Dongzao /NZEA Xiaoyazao 4.49

11 RFE KA Lingbao Dazao LAA Ziyuanzao 6.70
REKRKE Lingbao Dazao Fiigi % Shibingzao 6.70
RFEKRKAE Lingbao Dazao HLH Zizao 6.70

12 RTEKZE Lingbao Dazao ZKAE Ziyuanzao 6.55
RTEKZE Lingbao Dazao FiH % Shibingzao 6.55
RFEKA Lingbao Dazao SRR Zizao 6.55

5 63 SSRIMXBAEELR
Table 5 The results of parental analysis based on six SSR primer pairs

TAHAFR CINANZN Tl REAA LOD{H

Offspring name Candidate mother Candidate father LOD score

1 A Dongzao /NZEAR Xiaoyazao 8.35

2 44 Dongzao A Muzao 6.70

3 44 Dongzao A Muzao 6.08

4 &K Dongzao /NZEH Xiaoyazao 6.05

5 43 Dongzao /NZER Xiaoyazao 4.22

6 X7 Dongzao /NZERE Xiaoyazao 8.70

7 X7 Dongzao /NZER Xiaoyazao 5.94

8 A4 Dongzao B2l Yingshanhong 5.81

9 A Dongzao /NZEAR Xiaoyazao 6.55

10 44 Dongzao MeILZT Yingshanhong 6.21

11 RFRKAE Lingbao Dazao KA Ziyuanzao 9.11
REKRKE Lingbao Dazao FiH % Shibingzao 9.11
REKRKE Lingbao Dazao HEH Zizao 9.11

12 RTEKRKE Lingbao Dazao ZL[AE Ziyuanzao 9.70
RTEKRKE Lingbao Dazao T & Shibingzao 9.70
RFEKRKE Lingbao Dazao SR Zizao 9.70
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Table 6 The results of parental analysis based on eight SSR primer pairs

ERAEL CIEAEES AREARA LOD fH
Offspring name Candidate mother Candidate father LOD score
1 & Dongzao /NZER Xiaoyazao 9.66
2 A Dongzao A& Muzao 8.02

3 47 Dongzao AA Muzao 6.98
4 43 Dongzao /NZER Xiaoyazao 7.99

5 & Dongzao /INZER Xiaoyazao 4.51

6 & Dongzao /INZER Xiaoyazao 10.00
7 £ Dongzao /NZER Xiaoyazao 7.88

8 4% Dongzao Wil Yingshanhong 7.13

9 X7 Dongzao /NZER Xiaoyazao 7.45
10 A # Dongzao W 1114T Yingshanhong 6.89
11 RFE KA Lingbao Dazao FiF% Shibingzao 13.99
12 RFE KA Lingbao Dazao FiF% Shibingzao 13.60

3 Wie

AHFFEH I SSR 73 FARC AT IRAT 5 AE 1 FLEFAEE 100 DL 4RI MY Fy R4, 3
AT 3 AL A G REARRFARBCR RO, #R7E 300 B b, AL & R B A A S A (T
PRAE 25, 2009), & VRN REARZRAS AR AR T RERNAL R, 2 R H R R
I, PESEATRAS ™ AL 00 Fy AR HAT R AR A B 2 A4 kL (Billotte et al., 2005),
DR AS TR FP A5 2 (R4 D A B BRI AR 9T 2052 T RS R At

AR T 248w § AR EE 1 SSR Arid, Lt AFLP. RAPD % knic 8 A Fa e v,
FILA I N T i i FRat Bl . e B PR TR (RO 2%, 201000 JFH, AT
FUITIEFE 5 )34y A S0 S M AR v BRI TT ) 440 SSR 514, JEAL SSR Fric A T
EST-SSR #xic, Za&TER &, § MR IESSr . [AIN, ABFFTI SSR 8 VAR 7 B4 1
VKRN T B MR AR E I EM . 5 gt

TR TRAREE, FIWIRIEFES 2 45 RSO, B S 8o T DLER 25 € 45 R I
HERATE . (HAHIETTH AT RPECRROR, BRGN035 190 RIS PR 888 0 S 36 e, DRIk | M i) e %
TR, BOER S TSGR G, RIRGEREA BRI N . AT PTIE R 8
XFGIYIIEI 376 X A& SSR IR IFLE R, XTI 12 A E AR X 4. il 3
Xy 6 X EIEEE SR T LUE Y, AT 8 XI5 CafA R 7k %e AR, B
AHIRET o M FIHERRRIZE AR E,  SIWINES T2 ISR A SR G Wi 2 28540, Al
RESRAIACR B, RT3 52 5 1 B2 1 0, PALIE mT LIGE S AN n 22 25 v 1 5 1 0okt
KA IE S AL B AR BIRENERN S8 I ME— SCRPA I e 5 AL o ANTRI 3R v BEZEAR S P 23
VRS ENNEZFIES” SENRF P

MR S R T LUR Y, ARG BT £ 12 AN SRAEDRLR A 70 LUACR 5 (X 73, X —J7 T2
TR B RIPRGORREEE, 5y — 7 W2 T Prik M 5 e B 2 a5 A i, AP
AURABAEX 7, —28 SRR R0 R, SRR M CRAU AR 8 XS YT
B AR 2 R SRIR AL R A5 AESLE S IR R T s A R A i 4 s Y,
R ZFRGRARATIL . SRR ZN 5 P HRILR, ARG R T 22055 . Aiipf



2140 W 2 % 39 ¥

A FUBATTRSE SO RS, 8 X514t A 514) BFU1409 Bor TR 3808 . st “me
gl f R AR &, 8 X514t A 514 BFU0377 A1 BFU0308 ‘it T AN 14
W ‘mualia BN CORRY i E LR, B R SEGOCRIRIE.

ARG A 4> AR BT 20 B B LOD EERAK, AN BERS A A e FEACASK YR, mlJd ik 7if
DRI IGO0 J7 R 3 e 5 0 4 I UERf I, R AN HERR A AN AR R (075 G . A, ZEAHT
FOTPTSEEI 1728 £k A8 HARFZRY AW 530 £k CRERA HRFMLAN, 450
AMETE 8 X5 IR G A REAR K 1Ak — 45 S A BE R R o (B AFE A AR A7 s 2R B AR,
T AR B R = A T — 4 BEAN K B BEAR AR AR B SE Ay o 222 RAE (2009) AAIX
A]HESE AR B B AR 2 i BE A S B R, R TG T st R e AR AN AN A8 3 = A B v
B, 3P AR E . BRI R IR, nlR A 5 1) A 8P 51 SR AR 81—
[FJREAT I, B 0 A AR SR (15K . Moriya 55 (2011) 78588 3 RARE A e TAROCRR, K
T AT SRR & T SSR HL A L IuE I G N mlis s, F s IR OR 51 41 I B R AR B R AR
o [, AEFFEP R T — L AR X DI N e T R IR, AR
(2000 A K 3X S tH B0 £ T8 sk B b e (A4 (1) A8 S DNA 73 ~F B A8 1 5 | (1) S A8 3t J o7, it dike
%o

gE FRR, AW T —E 5 A SSR ARic#H T A K E TR R, IRk A T
RRSE AT . e ZREE AT SRS I i 2 A PE SSR bRid, A>T E MBEE T
FLILA
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