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=MEHFEREBEEIEEZHMR ISSR 401

ok 2, fom T Y, BAEAL IR ButE fogt!
A R RN R LS AT, ST 674100; 2 248 AR BB i A 5 5 B w5, B
1 650223)

B ZE: FIH ISSR 7 Fhric i = mdi A Y — &2+ (Rubus delavayi Fanch.) 1] 12 4™ @ #f 3 248
AT T B Z R 0T . S5 R 16 /4N ISSR 51 8 5] 199 M s, T 185 AN 2 &AL
Mol 92.96%. =M TR R A IS RSE 2 REVEACE, EYIRIKCE BRI RN RN 2 AL
432 (PPB) 4 97.99%, HRGHMFERNEL (AD 4 1.427, Nei’s BfEZAEME (H) 24 0.267, Shannon’s £
AE BIEE (D 2 0.417; fEJEHEKT L PPB h 62.10%, A,k 1.289, H K 0.177, | 0275, JE#EIE
K234 R HL Gy = 0.3351, 5 AMOVA Z3#7 1) fa e lB) st A% A8 e i oy BB 119 33.03% AHAE, B =M B T
BEIRAEAE— T REFE I AL Al o TR BEILIEEA 2040 o L SR AR 1) 33.51%,  Ja BE N I 8% A8 52 0 66.49%,
BRI (N 8 0.9923. 3d5d Mantel £, Ja 38 8] (1) 6 4% B 29 55 b B EE B AN AEAEAH G ME . UMPGA 5R2K
SRR L R o BT (PCA) S5 3. PR A it A% A8 3 /KT s R B AT R HE R AL, i e
()R 180 4% 22 FEPEZK P AT RE S AR SRR R A NAZ A K

KEEIR: MR ISSR; B2 REME: Bk b

PESHES: S663.2 XEIRERD: A XEHS: 0513-353X (2012) 11-2142-09

Genetic Diversity in the Natural Populations of Rubus delavayi
Demonstrated by Inter-simple Sequence Repeats

HE Zhi-jiao'?, HE Jia-wei”", CHENG Zai-quan’, YANG Zheng-song', YANG Hong-tao', and
HE Wen-jia'
('Institute of Alpine Economic Plant, Yunnan Academy of Agricultural Sciences, Lijiang, Yunnan 674100, China;

“Research Institute of Biotechnology & Genetic Germplasm, Yunnan Academy of Agricultural Sciences, Kunming 650223,
China)

Abstract: Genetic diversity of 248 individuals from 12 natural populations of Rubus delavayi Fanch.,
which are specific but endangered species in Yunnan, was assessed using ISSR markers. The results
showed that 199 amplified bands were got in PCR when sixteen primers were used. Among those bands,
185 (92.96% of the total bands) were polymorphic. A high level of genetic diversity was showed in these
populations. At species level, percentage of polymorphic loci (PPB) was 97.99%, effective number of
alleles (A.) was 1.427, Nei’s gene diversity (H) was 0.267, and Shannon’s information index (1) was
0.417. At population level, PPB was 62.10%, A, was 1.289, H was 0.177, | was 0.275. The level of genetic

differentiation between populations was lower than that within populations. The coefficient of gene

WA EH: 2012-06-01; fEEIHHE: 2012-08- 13
B&WE: HXARFEESIHE (30860035)
* JHAFE{E# Author for correspondence (E-mail: hejw4522@163.com)
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differentiation (Gg) between the populations was 0.3351. And the gene differentiation contributed to
33.51% of the total genetic variations between the populations and to 66.49% within the populations. The
total gene flow (N,) was 0.9923. There was no significant correlation between genetic and geographic
distances among population (r=0.0286, P =0.5240) in the Mantel test. The result of UPGMA clustering
analysis was basically similar to that of the principle coordinate analysis(PCA ). The high genetic variation
level within populations could be caused mainly by the significant genetic variation inside a population
together with the limited gene flow (N, = 0.9923) between populations. While the lower genetic diversity
among the populations could be caused by severely destroyed and biological invasion of Eupatorium
adenophorum Spreng.
Key word: Rubus delavayi; ISSR; genetic diversity; genetic differentiation

— &%+ (Rubus delavayi Fanch.) 24 #% £} (Rosaceae ) %44 7 J& (Rubus L.) 7.0 %41 (Section
Idaeobatus Focke) B JE/NHEAN, fbiifh, R, HAEH. AHFRENE (R 5,
1985) o —MEW A = rEEAR, W EEEAR, S mEmL. R, &L, B, K%
S, TR 1600 ~ 3000 m £k R AR Sk VR ACHCON CRopn . 2%, 2008) . H AT T
T B IRESHIA RN RAEINAR, BB (1) B A2 03 U508 BN [FRE FE AR, AR 58 v BUL Bk
PEEE, Nz SR R T Rk (W) B, KE RGN, A X A ) R T
TV ) PSR K 4

W AR 22 A I A2 A e L BT R ) RO S A B AR A R A, A2 e — 1) 2 R (1) At
$5 a1 OB 1 T iy = B U e A = 6/ o 1 R 5 i 1 WS W B2 = B VA = PN (T I 1 Bt o
JEBE R s, AN B AL 2 R A RE A L) B s AL o R 3R AL BRIR 452 (Spiess, 1989;
AR EENT, 1998)

ISSR (inter-simple sequence repeats) 7> FAnic HAPGE. R, etk 285 EE0s,
PLEZ 2 N T Rsi A 2 BEPERORFSY (Jin et al., 2010; Patcharin etal., 2011; RFH ¥ 2,
2011; R 45, 2011) , Y H T840 1 @ A A 1)L 2 AR RIS AR 04 9T (Hong et al., 2003;
Samir, 2007; Anneetal., 2011) .

H B OO0 =88 7 54 b, AL BV EIE A 07 I AiE (BRI 45, 2007) , 1A
K= B (s Z FE VBT U R WARIE . ABFZT R ISSR 73 FhRicx) =t &8+ 1) 12 M H
SRR IR AL ZREEREAT T 200, H AR T3 s Hobt AL 2 AP Jost Al gk, =) 1 B s
(A SR R BRI FH A SRR A

QY VL SRS DARE

11 ##l

T 2007 4 6 HXF o BV WNVE BiR BRI EAT — i B 1 B U5 A JRE R AE (GGR 1D
TEHC12 AR, BAERE 3 ~ 5 NMHE AL 2 5AHEE 30 km DL E. HAERGEN RS (GPS) idsk
S A2 R S

FEAN A BENLIE I 3 ~ 5 ANERE, BERR 3 0 R AE el S0 — AF AR A R gt o TR ERFE i
FHREE B0 T4, IF S DNA, fRfFT - 20 T M.
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F1 =HERUTF 12 MNEHERERER
Table 1 The 12 populations of Rubus delavayi Fanch. sampled
ST ZL 14/ m A bR
Population Locality Altitude Habitat
ZT. Bijiang 98°92'E, 26°55'N 2 400 i, A, ZFEAKT
Roadside, corn field boundry, under Pinus yunnanensis forest
Bt Guifeng 100°17'E, 26°46'N 2427 BRI
Under Pinus yunnanensis forest
S VPYLI4S Jinshajiang Hegu 99°58'E, 27°26'N 1980 ST, BTFEREEAR M
Under Pinus yunnanensis forest and the Quercus pannosa and in
shrubs
[97% Baihanchang 100°22'E, 26°96'N 1990 LHIARE, WEARM
Under Pinus yunnanensis forest, in shrubs
B A 99°98'E, 26°82'N 2256 MK, BEARM R
Xinzhu Botanical Garden Under Pinus yunnanensis forest, in shrubs
%5 P 1l Meixizhongshan 100°04'E, 25°7I'N 2600 R, #EARAH
Under Pinus yunnanensis forest, in shrubs
VLA P Bijiang Zhiziluo 98°93E, 26°41'N 2400 BHRAMR, HEARAH
Under Pinus yunnanensis forest, in shrubs
DT 4R Fugong Guquan 98°84'E, 26°86'N 1700 TR, HBEARM T
Under Pinus yunnanensis forest, in shrubs
ELHAPE 1l Kunming Xishang 102°63'E, 24°96'N 2150 ZEARARRR, bR R bk
Under Pinus yunnanensis forest, coniferous and broad leaf forests
VLA 45 4 Jiangchuan Baishiyan ~ 102°71'E, 24°25'N 2050 ST, ARG
Under Pinus yunnanensis forest, in shrubs
EW'H K Kunming Yiliang 103°18'E, 24°87'N 1 860 BT, HER A
Under Pinus yunnanensis forest, in shrubs
KH 5 B Dali Huangping 100°45'E, 26°07'N 2 500 Z BFAMK R Under Pinus yunnanensis forest
1.2 A&
1.2.1 ¥ DNA #5423

X1 CTAB ¥ (Doyle & Doyle, 1990) $2H 1 DNA. JH SmartSpec™3000 ¥4 ({3l 52 DNA
(IR S I RE 2 25 ng - uL'l T4 V.

1.2.2 ISSR 3|44 75 it F= PCR ¥ 3%

5 IAR P IS K EHE L K 2% (UBC) A5 9 £ ISSR 51#)/741 (http: //www. michaelsmith.
ubc. ca/services/NAPS/Primer-Sets/Primers. pdf) , B LA T A w6 o TSR IR 2 MR,
7610 pL [ AR R AT 51 Y0 e nT R PR . 20 LR AR AL A e B3 1) ISSR s W 45 10 «
PCR N AAR 10 uL, P 3R DNA % (25 ng - pL™) 6.95 uL, 10 x Buffer (Mg™) 1.05 pL,
dNTP (2.5 umol - L™ 0.8 uL, 514 (12.5 umol - L™ 0.1 pL, Taq 284 (5U - ul™ 0.1 pL,
ddH,O, —iATMMAE R . ROVHIEHFET N 158 94 CHIEYE 4 min, RGN, BAER
94 ‘CAEME 308, 48 ~52 ‘CiRK 1 min, 72 ‘CZEAH 90's, 40 ANMEH, f5)5 72 ‘CLEAH 10 min, 4 C
BB . 5852 1.5%3E IR RHEURAE 1 x TAE 22009 (pH 8.0) k524, LA Marker DL2000
Ny TRERAE, WAL Z4E (EB, 0.5 ug-mL™) Y05 7ERERIEIE RS GDS-7501 (UVP A7)
58T, A YRV ES 1R,

123 #FELIT 524

7 ISSR-PCR ™ 14 25 W el ik R i 1, 7388t R0 i AR - R MR 1546 DNA W71 5514
(R —ANGE G, AR TARE (Clark, 1998), M Hiik &l DNA 441 (04 5, ¥ ISSR
P LA ool CRA RN 1, R 0, Mg B . Bk 2 S
. ZXMAT (PPB), AN ARSI FE AL (A, ARCGEMIIEREL (A, Nei’s (1)
WAEZFEE (H), Shannon’s {5 B85 (D, BB MMERE (G SEMI (Ny). Nei’s
L 25 H POPGENE 1.31 (Yeh et al., 1999) #2470 #1. H NTSYSpe 2.1 (Rohlf, 2002) ik
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1T UPGMA 53T F E 15343 #T (principal coordinates analysis, PCA). H] ARLEQUIN 2.000

(Schneider et al., 2000) JEATfEHEEL 4514 15> 1 )7 2 AMOVA (Excoffier etal., 1992) 43#. W
Fl TFPGA (Miller, 1997) #AH43F [H &R e Ff ) M PE 26 55 10 A% BE 25 22 8] FRAH 5SS PEREAT Mantel 656
(Mantel, 1976),

2 R

21 PCRHE4R

M 100 2% ISSR G- th 16 NP 384G e NVAsE . RIS, X 12 ANl 248
MAFER A AT T PCR §734, Ly 38 3] 199 M AT, ~PIREA51H) 12.44 D5y, b 2 8VENL
RA 1854, 11792.96% (3% 2), Horb Sl R AR BE S bF SR 4 FH 514 846 ¥ MG S an & 1 s

2 BNMFT. FEERESE SR

Table 2 Primer sequences, number of loci and number of polymorphic loci

Elk7] JFP3 (5'—>3" Bk C GovtAr A EZ A=Y
Primer Sequence (5'—3") Annealing temperature Number of loci Number of polymorphic loci
807 (AG) §T 52 14 14

811 (GA) §C 50 13 12

814 (CD) A 52 13 13

825 (AC) §T 52 12 12

826 (AC) 5C 52 13 12

827 (AC) G 52 12 11

834 (AG) s YT 52 12 12

835 (AG) gYC 52 15 14

844 (CT) sRC 52 9 8

846 (CA) sRT 52 15 14

848 (CA) sRG 52 13 12

856 (AC) sYA 52 9 6

864 (ATG) ¢ 52 10 8

873 (GACA) 4 48 14 14

880 (GGAGA) ; 50 14 13

890 VHV (GD) 4 52 11 10

R=A/G, Y=C/T, H=A/C/T, V=A/C/G.

1 20 M

21 41 M

1 519846 REERE (1~21) FAEEF (22~ 41) EEHE PCR ¥ 8 /7 BikE
Fig. 1 ISSR amplification products generated by primer ISSR 846 from samples of
population Guifeng (1 -21) and Dali Huangping (22 - 41)
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12 ANERE 248 MAMERI AL ZHEE T (R 3) R WMACTIEHE Z FEMEA G B, 235
P E4r L (PPB) ik 97.99%, Nei’s & ZFE% (H) & 0.267, Shannon’s £ 455 B850 (1D 4
0.417; JEREAKCTHAK, JEREFIZ A0 ST oA 62.10%, P E N E (A h 1.289,
14 Nei's AL ZFEME (H) 24 0.177, Shannon’s 2 &5 B384 (1D 4 0.275,

MZEAL S E A (PPB) F, % HARJEREAA Z LR, thidd s (PPB=281.91%), VI
ik (PPB = 34.17%). MNHAMIRECE, sriiamift 2R fmy, @ybinin ke, mEVE R
FURBEREEAR Y, EVLERAK.

3 ISSR HMM=H BN FHIRME S HHE
Table 3 Genetic variability of Rubus delavayi Fanch. detected by ISSR

o e
Population Individuals number of alleles ZIIEI s genetlc S.hann.on’s Index of polymorphic loci
N (A iversity (H) diversity (1) (PPB)

#T Bijiang 21 1.173 0.104 0.159 34.17

U Guifeng 21 1.383 0.231 0.359 81.91

GV Jinshajiang Hegu 23 1377 0.224 0.339 70.35

F19{3% Baihanchang 20 1.324 0.196 0.301 65.33

B EREY)iE Xinzhu Botanical Garden 25 1.242 0.146 0.226 51.76

F 45+ 111 Meixizhongshan 24 1310 0.190 0.294 64.82

YT 417 % Bijiang Zhiziluo 23 1319 0.197 0.307 70.85

#E 5Tl 5% Fugong Guquan 21 1.294 0.186 0.295 69.85

F& A7 1l Kunming Xishang 24 1.283 0.180 0.287 71.86

YI)1| 445 %+ Jiangchuan Baishiyan 13 1.323 0.200 0.307 65.33

E W H R Kunming Yiliang 12 1.240 0.147 0.227 49.25

K Dali Huangping 21 1.204 0.126 0.198 49.75

Ji BE7KF-~F-¥) Mean at population level 21 1.289 0.177 0.275 62.10

PyFf 7K1 Total at species level 248 1.427 0.267 0.417 97.99

23 =ZHEHTFEASUSERR

R T R E R B A 12 A FAR R BEI L AL B 5L (Gy = 03351, &
4) 5 AMOVA g iR (Fy=0.3303, & 5) SEA—2, HEEmsife A gy b Rl 55
() 33.03%, M Ja e I ALAR S i b AR SRR ) 66.99%, W] = H B 1 (K38t 4% 22 R 32 B0 A 4
JEREP S JERBEE B ik 2] T B K (P <0.001)

FHF THEMAFERB A, N,=0.5 (1-Gsp) /Gst (McDermott & McDonald, 1993; Yeh et al.,
1999) , T vHSE FE B JE DA N 4 0.9923 (32 4) , Ui =By 7 JE BE I AR — 2 IR R IR .

R4 ZHEBUTFEHOHERS M Nei's 2

Table 4 Nei’s genetic diversity in populations of Rubus delavayi Fanch.

S Iy iise-BSEZ 501 JExideP-SSEZ 01 Je TR A% 23 A4 2 JE AT B 2

Item Total gene diversity Gene diversity within The coefficient if gene Estimate if gene flow
(Hp population (H,) differentiation (Gg) from G; (N,,)

“F-#5 Mean 0.2668 0.1774 0.3351 0.9923

Fr#E 2 Standard deviation 0.0230 0.0092
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®5 =HRHUTERELH AMOVA 47
Table5 AMOVA analysis of twelve natural populations of Rubus delavayi Fanch.

Y- J5 Al

S B sk g o R i ZESy i J7 25 R /% [i] 52 5%
gi ;:(ffj: variation (;J me Is)ir\ﬁifsgsared Variance Percentage of Fixation index P
i fati (Fsp)
(SSD) component variation ST
J& 1¥E1H] Mongpopulations 11 855.2126 10.469 33.03 0.3303 <0.001
JiBEA - Within population 236 1 750.8084 21.250 66.99 - <0.001
AT Total 247 2 606.0210 31.710 100.00 - -

24 BESIR

h TSR R B A ARIE 4 O R, M Nei’s 1844 17 25 1) UPGMA SR Hr 45 (& 2),
SR R LA A 5 AN FEVLRREE. B A bl A R R RO B i T A
BRI, HAb R R SR — AN .

BT J TR D0 (19 52 A B 2 R b P 29 1) Mantel AN W], — I By 1 J AR PR A8 A I 20 R0 e L B8
IR FEALEAE AN (r=0.0286, P =0.5240) , FW] =& 7 Ja sl A KI5 & Wright
(b ER PR 3 AR (Wright, 1943) &

F4& 1] Meixizhongshan
FTHT% Bijiang Zhiziluo
fEF i Fugong Guquan

BB PE 1] Kunming Xishang
LA A4 Jiangchuan Baishiyan
HIE Guifeng

ML Jinshajiang Hegu
4{ Hi%¥% Baihanchang
E#IE R Kunming Yiliang
FEHYE Xinzhu Botanical Garden
] KIH#FEBE Dali Huangping
YT Bijiang

| | | | |
0.08 0.06 0.04 0.02 0

AR IEE Genetic distance

B2 ZHEHTF 12 /NERE UPGMA RBEE
Fig. 2 A dendrogram of 12 Rubus delavayi Fanch. populations based on Nei’s genetic distance
using UPGMA clustering analysis

25 =MEH#FEEN PCA S

Fo i R ERK R (B 3) AL, S m s, BE RS
IR RBESEPP R SV T R AE e e B b e A IR 25 BRI EA 1 Z PSR4 R
B, HAR& RS R R, MAZ B FIRE AR SCRAE, Rl 2 B WIVE (L s Ay L)1 =
AR Rl R EVLA TR R SVPTL A R QDO R R AR S, RS
TIHARSERE . XU, =R RS e R A TR, TR M R 2 A B
ANAELEAH A
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27.88 - I(J
G
G
D G
< D +G g & P
D D ’ o 8 G AB =
- D " - J J
x EP . Gg "= J & B.B
D p = D Y I L B*
p D By G, B 4
2o D.BBD . g ¥ . B'B BB
rar G J i
11.36 K o J T s KA -
D ‘D Y,Y » . x 1 G.G G ax B B RB
b T ax B p
‘Y.Kc kK ¢ X . L. g ~2 B
¥ K.C G SF b b F Iy
Y 'C < € "?(CFY FF 'F“ F-l; b ..J H 7
e kK Kk cx k™ HMp rll i . .
«C K =& & b bbb b
- X I K, 2K FK A .F B .- L _H
& 516+ ST A 5 S VR 1\14\4 5F Hg H
a K K b M F H
& & b . M x Iy H [ H ‘H
Mpb M & ;F% ,H~H £ H "y b BIHTH Bijiang Zhiziluo
R H,M- ).( HH 4 * B: ZT Bijiang
M IYI'..LVI » M C: {LJIIH A& Jiangchuan Baishiyan
M "M MX . D: K3 #B Dali Huangping
M - X F: #5idr s Fugong Guquan
-21.68 |- H , G: #& Guifeng
X & H: Hi{}5 Baihanchang
X 5 J: & ¥ML45 Jinshajiang Hegu
.X‘ K: B IL Kunming Xishang
‘X .X M: E&H 1] Meixizhongshan
X X X: ¥ E4E¥E Xinzhu Botanical Garden
- X :g(;;x Y: EMEH R KunmingYiliang
-38.21 . . X . ‘
-37.63 -18.61 0.41 19.43 38.45
Dim-1
3 Z=HE#F ISSR-PCR # #F=#8 — 4 PCA HHTHE
Fig. 3 Two-dimension principle correspondence analysis of Rubus delavayi Fanch.
based on ISSR-PCR amplified products
N \/\
3 1Wig
— N ol
31 =MEHNTFEHNEAEZHEN

FIFHIEEN 16 X ISSR 5P =it B 4 7 R #EEAT PCR 973, PIrATFE LI RES 1Y i35 0. =
SVELF A RO B AL EON 9 ~ 15 5 ANSE, TSRS 9 1Y ) 12.44 25 DNA 7Bl Al
XFT RAPD #xic (Korpelainen, 1999), A I3 AR ICHITT — B4 1 Ja BEI A% 22 AE PEAIE 15 45

P T AT KIS

ia, 1996; Samir, 2007).

12 A= B T R R 8 A% 2 FEME AP AR R R I ZE 5, LASR W IR 8t 4% 22 FFEPEAE G I
(PPB =81.91%), VL Ja#tHfk (34.17%). ISSR 5|4 Shanonn’s £ FEMEFR B AR AL TG R 0.159 ~

0.359, Shannon’s {2 848044 0.275,

Vi=PAN

2=

IrMTEHRARA SR, R AR S AR | B A2 AL

HaT 3, P RS R AR S R TSSR A 5 Lk, AERS B0 92 S WL RE AR AL 2 b .
IR T R BT IS AL 2 FEPE (H = 0.177) B 24K T Nybom (Nybom, 2004) %£F RAPD. AFLP,

ISSR %5 W PEARIC T 4e it

(V) 22 PR A JE BE KT AL Z AR P80 (H = 0.22 3.0.23), {XmF—4F

A (H=0.13) SHZWF (H=0.12) RAPD il i) i Bt A% Z FEPE P2 (Nybom & Bartish,
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20000, 7R H =R TR N R Z AR AR o AT, SR PR IR
IR AL Z FEME (PPB = 97.99%, H = 0.267). X4 Bl W B M TAEE S MY K=
ek B 1 DR R R R AR 2 A

i T IS AR TR IR . AN GBI BRFVENAR , Al =8 7 A AR B 52 21 7 ™ H
R, AEAERIERTZ BIR Y, REOLE RS 2RI IERE R . R TS R R s AL 2 A
PEACEARAEIR KA 225 (HAEARALTE R 0.104 ~ 0.231). St fE BER AL Z RS (H=0.231),
TS5V E B R R K B B J 0 (1) 35 4 2 P I BB AR LU R A, R Rl & 45 253 2% (Eupatorium
adenophorum Spreng.) Af%, JUIHE EHIE R AV ERACE A R RS, b A srE
BN, CEEEWE. BRAEVNR NI R SR & Ei s b, ILBE LA frdE— DR
NS

32 =MEHFREEENEESL

R TR Ger BIMEA 0.3351, RHJ 1/3 ML AL TSRt 0], X — 4 mKF
WA A5 R R E R M Ko g T4 RS AMOVA 451830, AMOVA 73 74257300 B
R, R SRR LR EL Fsr 200000 03303, B MR 1 IR B AL 2 AR el A AR
SR AT TR Wright (1965) 4 H rI AR i AE R GE AR AL (N IR/ SR B Jo A ) i
PIFUIRDL S M EREE s 2 N < 1, WUt A% A R RE S SR IB) (0 7040, 38 W RE DRI IR0 18 A J A i) 3t
IR IR o AR R DR 3 SOt Ja e 18] ) AR K e =Pty 7 IR R DR 3 N 0.9923, i3t
WIFEITR K LD BRI, AN SR o) (AU, AT AP AE B RE LR AU, (HAL
DA Jo A PN a4 S AR i 5 RS 4 A 4K

Cozzolino%% (2003) WFFTR M, oy Ll SR K990 B K 12 00 A0 Jm A TR] () 80 4% 7340 AT — SE OS2
SR, T e B B AN 35 A S A Mante U IR B, I g 1 A A 0 AU AN AT A Wright
(1943) FyH PR B /AR Ud W BRBEATLIOE (L5838 By M BERR B A, LA Z A FT RE IS % X
NNBIAFEREF R A R MAMER =G T AN, R F R TR s A\ s sh k)
N FFHARZREZNAEYANR, AT ST I S BRSNS TR, R
MR R T EACa M. Soh, =aty Pl Bl (R %50H, KA, BITES
R HFPRM (PR 5, 2007) , A5 AL AR AR AZ G L D, X888 AR
B WABHRISIRKE, St e e i 2 REPE R R, 2 ORRIR T A, (H =i E
TR — 8 AL L, FEARAR, PR 2 I E SRR OR AR o 0D sttt b T
ARG, SRR SIAHD ORI, ORGERIAEE, DUk B (1 R BB A AT
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