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Genetic diversity analysis of Polygonati Rhizoma based on ISSR and SRAP
molecular markers
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Abstract: Objective To analysis the genetic diversity of Huangjing (Polygonati Rhizoma), and to provide the evidences for
resource protection and new variety breeding of Polygonati Rhizoma. Methods Taking 47 germplasm resources from 22
provenances of four community as materials, 14 ISSR and 11 SRAP markers were used for polymorphism detection, genetic
diversity comparison and cluster analysis, to reveal the genetic diversity and geographical distribution characteristics of germplasm.
Results A total of 186 and 142 clear bands were amplified by ISSR and SRAP primers, and the number of polymorphic bands was
185 and 140, respectively; The percentage of polymorphic bands (PPB) was 99.46% and 98.59%, respectively. The genetic diversity
analysis showed that the coefficient of gene differentiation (Gst) of ISSR and SRAP markers were 0.279 9 and 0.231 6, respectively,
indicating that the genetic variation was mainly within the population, and the interpopulation gene flow (Nm) value was 1.286 4 and
1.659 3, respectively. The genetic similarity coefficients ranged from 0.053 3 to 0.948 1 and 0.032 8 to 0.967 7. The clustering results
showed that the populations were divided into five and three groups by ISSR and SRAP markers, respectively, and the clustering
results of ISSR markers were more consistent with the actual regional distribution. Conclusion The germplasm of Polygonati
Rhizoma is rich in genetic diversity, ISSR and SRAP markers can be used to identify the phylogeny of Polygonati Rhizoma. The
results can provide some reference for the conservation and breeding of Polygonati Rhizoma.
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SRALPEDIRE . PAIMLAE . BRILKE. ELEZHEZ
EAERBL 4 (REZI) 4 2020 fRifE, 24
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Redoute. JEEE K5 P kingianum Coll. et Hemsl 8,2 {£
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FEvm Mg Pod R S04, STz N T
MARKE P LR, 2 SRS 2 FEVET 50 1) B 2
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RFLP) X HkG )& 13 MR AT R E 2T
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repeat, SSROXT4EE 32 MNP AE BORE AT SR 48 R
Wk A S5 OV B T B s A T R 85 58 2 Ae R
Ranfp SSR Fric; XIBKIS SRR H H bRt 46 % 65
T 2 &M 5 ¥ F5id Cstart codon targeted
polymorphism, SCoT) X} 19 {3 A A AP sAG 1 4}

HAT AL Z PR s X SRR A M R E E
%] (inter simple sequence repeat, ISSR) X 20 NF
VR Z AT RE AT T 1A% 2 FE 1 0 10 4% 28 S KR AT
Fo PR, MARINAHRTINY LM (sequence
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WA LA, X RIS 2 AN FhRid AT
R TR B A% 22 P 20 T LS R DL AR IE o ARHIT 7k
T ISSR #1 SRAP 73-FARicHAR, XRH 10 4 224
R 47 Gy SORE A BT IR A% 2 FEVEEAT LUBORN 25593
B, SRS EA PRI R A RIS A T 34T
BB, 0B R A ARG 4E R B Fh AR
AR o WSS B N RORS 26 1) TR R
JE BEECRP AT MO KR B iR —E S %
1 MRI5UEE
1.1 MR

2016 4F 4 HZ 2019 4 10 H, WEEHL. 1&
.. 2. = s R, )i, PR
PO A 3 PR 29 A B A AR 2R, W
VL8 AT AE DI F0 i 40 P 1E B 90 51 55 78 R B kS
N EEKGE Polygonatum sibircum Delar. ex Redoute. JE
WK P kingianum Coll. et Hemsl B2 ALK P
cyrtonema Hua, HARMEEIE 1. FEMARYEREM
KI5 4 NERE: HER (HD) 294 B (HZ)
44 TR (XND 114 Jb77 (BF) 34
1.2 1488

ETC821 B4ZR i PCR 1 (TR M AR DSR2
IUBHBR AT 5 Gel Doc XR BB G R4 (3£
BIO-RAD A 7)) ; NanoDrop One Y%l & 1% 1 &
FREN E{C (32E Thermo Scientific A ) ;
JY300 B ALBKAC CIERiE SR T Rk & A IR A
F]) 5 JY-SPCT ZU7K-FHLykAE (Jb B &R 5 Hik
BHAAMRAT); Milli-Q Academic A10 BHE4AIK R
4t (3£ Millipore A®]) ; H3-18KR B & 3 mid 4
RESOHL G ] AR RS R A FD
1.3 X5

PlantDNAzol fE#JEKZH DNA FEHGRF CHiH
SEMAERAIRATD 5 5IYHA RAEMRHA R
Aw] 4 DL2000 DNA marker (Takara Bio 227D 5
2XPCR Solution Premix PrimerSTAR HS EfREE S
(RO10A, Takara Bio A7) ; IfiEkE (111806,
PUHE Biowest Agrose) ; Gelred FZER 4k} (41003,
M Biotium) ; ZFE (AR) . HHEE (AR) . =&
Hke (AR) 28I H g b AR R A A .
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Table 1 Collected informations of Polygonati Rhizoma germplasm

CIE] KAE R ARIGE:S B “@E (B) i (N #Ek/m JERE
ZJTS1 HHLZRNI 1 AL 119.79° 27.70° 229 IR
ZICA2~3 IRIRE RS 2 LA TRE 118.95° 29.50° 169 R
ZJYJ4 WLk 1 LA 120.79° 28.44° 919 IR
Z1ID5 WL s 1 LA TRE 119.15° 29.43° 300 IR
ZJOH6 WL LRV 1 LA TRE 120.64° 28.00° 10 R
7ZJYQ7 WL AR T 1 A 121.06° 28.39° 123 R
ZJQY8~14 HWHLIK TG 7 LR 119.24° 27.59° 943 AR
ZJSY15 HWHTRARA 1 A 119.15° 28.23° 606 R
ZISY16~17 WILAARH 2 AL 119.15° 28.24° 145 IR
ZJLQ18~20 WL e R 3 LR 119.08° 28.30° 671 AR
ZJIN21~22 WHLE T 2 LA TRE 119.69° 27.89° 1190 AR
HBBD23~24 AR E 2 RS 115.36° 39.16° 103 677
FJZH25~26 A ER AN 2 LI TR 118.53° 27.21° 519 R
FIFZ27 AR 1 LI TN 119.40° 26.06° 789 R
SXLT28 ok 74 I vk 1 LA 109.19° 34.36° 454 1675
HNAH29~32 I 72 4 LA 111.43° 28.35° 149 Herp
SCBZ33~34 V)1 2 P2 106.45° 31.25° 441 i
GZTR35~36 S A 2 LR 108.49° 27.74° 1394 ]
YNDG37~40 PP NS 4 LA TR 103.53° 27.64° 2611 PEF
AHQM41~42 ZRART] 2 EX Ny 117.57° 29.68° 487 R
IXWY43~44 TLVEZ5R 2 LA 117.51° 29.19° 183 R
YNPE45~47 R 3 T 101.30° 24.00° 1280 ik

2 7k ISSR #il SRAP-PCR K MARRBEE: 12.5 uL (¥

2.1 #HmAIIE

MR 10 M Hpkbl L, RIZERE 5 m LA
by AR R ARG — P T R E w AR DA
WL A8 AR VR RIE 78 Pl SRS P ot BE R [ . 45518
BLORZE, MR EIEEASEER, REAKRIFNH
st T A AR S B S TR, HTE
4 DNA #2880, — AN E—REEHL 5 AANF
FEAR I A LRI BE SREHT A5
2.2 E[FH DNA 12E

WIS 2 3 K 24 DNA R plant DNAzol it
FFEATHEE . B 100~500 mg M A 0y BB R
H#E47 DNA L€ DNAEYE. DNA ¥ i 25 7%,
3 EERERE %2 —$2 L DNA, #iFEZE 20 ng/ul J&
H 1.2%38 Jlg v e R ik R il i 2 /5 8 T-20 C
RA7#H
2.3 S5|¥ffiE X PCR 7 1&

FEINEE R EHE LE R % UBC 4 | A AT 100 2%
ISSR BHALGI P ) 50 26 51 P i 4ok kR
WP ECE ) 88 Xt SRAP 51, 435l i i 15
By g2, HRiEm. 258, Rty
ff) 14 45 ISSR 51 ¥ F1 11 %t SRAP 5|¥1, 51¥F %)
W 2.

takara A 7] 2 X Ty A Taq ¥, 1 pL KA 10 mmol/L
(151490, #H DNA &8 40~60 ng, #hKZE 25 L.
SV AR KRIE R 52 C. PCR ¥ L7 .
94 C. 5min; 94 C. 30s, 52 C. 30s, 72 C.
2 min, it 35 MEER. 72 CLEMH 7 min, 4 CR
Fo BURRFH) 5 pL, 1.2%IR I8k E K, 5X
TBE Z5/Hi, 150 V #fik 40 min, 4K5MNEEI A% R4t
I ORAF -
24 HBURGITS S

B IBUH TR H K Ak, FEA DR
Falifid “17, g “0” . 4lgeit ISSR.
SRAP 1 35 R4 HdE (ISSR+SRAPD¥ 0/1 HiF%.
X H PopGen 32.0 it 8B 2 &AL 8 A 5%
(PPB) . ZE{7FE[K% (number of alleles, N,) « H
EENL LR (effective number of alleles, Ne)
Nei's &K 2 #E 5 50 (gene diversity, H)
Shannon's £ #1415 E#8%L (Shannon’s information
index, 1) . Nei's 2K 73t 224 (coefficient of gene
differentiation, Gg)~ JEHEL LK ZFEVE (total gene
diversity, Ho)  JERENEERZ M (gene diversity
with provenances, Hs) « &t (estimate of gene
flow from Gg, Nm) F1 Mantel A58 Ho B BR B9 F5t %
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PR MM, K Ntsys 2.1 B F#ET UPGMA %3
3T
3 ZR55H
3.1 ISSR. SRAP %&MSHh

ISSR Z&MEM e RNk 2 Fow, L9
186 2k 2k, HAZA/MELKM 185 4, 14 %5 |1U¥H"
W 9~20 KB E AR, PG
13.29 %%, %5140kl E 1) PPB 24 92.86%~100%,

P87 99.46%. 13 5512 S TEHHIE 100%, H
UBC835 ¥ 3 Z &MLl &Mk, N 92.86%. fE
SRAP Z MW A (£ 2) , 11 X514 e
TR, & SIWK I 2] PPB 4 87.50%~100%, 3t
RS2 142 KRR, HPp 2% 140
A, P PPB A 98.59%, HLL ME6+EM9 44
2L S, L6

FT 14 25 ISSR 5191 11 X%} SRAP 5| P4 57

% 2 ISSR 5|41%0 SRAP 3|44 & R 1845
Table 2 Amplification results of ISSR primers and combinated SRAP primers

ISSR 514 4 (539 i sne LM PPB/%
UBCS807 (AG)sT 19 19 100.00
UBCS808 (AG)sC 15 15 100.00
UBCS812 (GA)A 20 20 100.00
UBC815 (CT)sG 11 11 100.00
UBC817 (CA)A 10 10 100.00
UBCS818 (CA)G 14 14 100.00
UBCS822 (TC)sA 13 13 100.00
UBC830 (TG)sG 11 11 100.00
UBCS835 (AG)YC 14 13 92.86
UBC840 (GA)SYT 12 12 100.00
UBC844 (CT)sRC 13 13 100.00
UBC856 (AC)sYA 11 11 100.00
UBCS868 (GAA)s 9 9 100.00
UBC873 (GACA)4 14 14 100.00
P 13.29 13.21
Mt 186 185 99.46
SRAP 5|9 3 (5-3) e LM PPB/%
ME2+EM3 BAGC 16 16 100.00
ME2+EM6 BAGC 13 13 100.00
ME2+EMS BAGC 10 10 100.00
ME2+EM9 BAGC 13 13 100.00
ME4+EM3 BACC 16 16 100.00
ME4+EM11 BACC 10 10 100.00
MES5+EM9 BAAG 16 14 87.50
ME6+EM4 BTAG 12 12 100.00
ME6+EM9 BTGT 6 6 100.00
MES+EM4 BTGC 14 14 100.00
MES+EM9 BTDC 16 16 100.00
EHE 12.91 12.73
Bt 142 140 98.59

R=(A, G); Y=(C, T); B=TGAGTCCAAACCGG; D=GACTGCGTACGAATT

T AR EERS 256 DNA $82 %, LLISSR H#5]
¥) UBC840 1 SRAP 5|4 ME2+EM3 R, ¥
2%, DNA R BUEX 2 F K 2 8 100~
2000 bp, ZAMELEFE (KD .
3.2 ISSR. SRAP iZEfESHMENH

BT Fheic) “on” AEFEREGTT S0 Rt
2R, SRR 3. 4R, (EISSRAFFLHT, wfhk
YR N, N 1,994 6, NN 13431, H 02242,

1790363 4. 4 ANJEHER) N, B AUIREFE 1.397 8~1.908 6,

P14 1.592 75 NARMLIEE 1.246 6~1.310 1, “Fi3
1.280 8; HAFLIESE 0.145 5~0.2002, “F450.1727;

TALIRIE 0217 9~0.326 6, 134 0.267 4; PPB A%
TBIEE 39.78%~90.86%, LLIEZRJEREL AL AL
T, 22 MET PPB N 59.27%, /NFIfh%
AYELEE 99.46%. 4 NEREZIAIN H 9 0.239 8, H,
01727, G N 0.2799, BRI JE ] 35t 4% 45 7
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A 123456 78910111213141516171819202122 23 242526272829 303132 33343536373839 40414243 44454647

B 123456 78 910111213141516171819202122 23 24 25262728 29 303132 33343536373839 40414243 44 454647

1 ISSR 5|4 UBC840 (A) F1 SRAP 5|¥) ME2+EM3 (B) Xt 47 3% #5 DNA Hy¥ 1845 R
Fig. 1 Amplification results of total DNA based on ISSR Primer (A) and SRAP Primer (B) from 47 types of Polygonati

Rhizoma

Table 3 Genetic diversity of Polygonati Rhizoma

*3 REBEEHEGRZHM

JETE Na Ne H I PPB/%
ISSR
#£% (HD) 1.908 6+0.289 0 1.3029+0.282 4 0.2002+0.152 0 0.326 6+0.208 3 90.86
b7 (BF) 1.397 8+£0.490 8 1.2634+0.364 5 0.1526+0.197 4 0.2259+0.286 0 39.78
fedr (HZ) 1.4032+0.491 9 1.246 6+0.348 2 0.1455+0.190 8 0.217940.277 3 40.32
PiE (XN) 1.6613+0.474 5 1.310 103292 0.1924-+0.179 8 0.299 0+0.257 6 66.13
JEEEKP 1.5927 1.280 8 0.1727 0.267 4 59.27
YK 1.994 6+0.073 3 1.3431+0.287 4 0.224240.148 9 0.3634+0.1950 99.46
SRAP
#£% (HD) 1.8873+0.3173 1.2662+0.287 3 0.176 4+0.152 8 0.292 4+0.209 8 88.73
Jt75 (BF) 1.408 5+0.493 3 1.2895+0.3879 0.1635+0.206 5 0.2393+0.296 4 40.85
fedr (HZ) 1.507 0£0.501 7 1.286 8+0.348 3 0.1729-+0.189 2 0.262 54+0.275 3 50.70
P (XND 1.676 1+0.469 6 1.3169+£0.3322 0.196 1+0.180 3 0.304 7+£0.257 3 67.61
JEEEKP 1.6197 1.289 9 0.177 2 0.274 7 61.97
PFp K 1.9859+0.118 3 1.311 04+0.287 4 0.2054+0.148 5 0.3375+0.196 7 98.59
ISSR+SRAP
#£% (HD) 1.8994+0.301 3 1.287 0+0.284 7 0.1899+0.152 6 0.311 840.209 3 89.94
Jt75 (BF) 1.402 4+0.491 1 1.2747+£0.374 5 0.1574+0.201 1 0.2317£0.290 2 40.24
fedr (HZ) 1.448 2+0.498 1 1.2640+0.348 3 0.157 440.190 3 0.2372+0.276 9 44.82
P (XND 1.667 7£0.471 8 1.313 003300 0.1940+0.179 8 0.3015+0.257 1 66.77
JEEEKP 1.604 4 1.2847 0.174 7 0.270 6
YK 1.990 9+0.095 3 1.329240.287 4 0.216 1£0.148 8 0.3522+0.195 8 99.09

R4 EREEHEEZEM
Table 4 Gene diversity of Polygonati Rhizoma

sy hrid H, Hi Gt N
ISSR 02398 0.1727 02799 1.2864
SRAP 02306 0.1772 02316 1.6593
ISSR+SRAP 02358 0.1746 02594 1.4273

5 E BB AE AR ) 27.99%, 72.01%H) 5L 38 {4
PP HEAT ;s FREEIEIM) N N 1.286 4, RIAFR; B R
[AA71E— 58 IR 30 -

7t SRAP #5iH, 4 NMERZ &AM AHE PPB
AR 40.85%~88.73%, P34 61.97%, /NTH)

M2 ST AR 98.59%. 5 ISSR 45 % —3,
PPB & BN T AR > P p > b >0 07 &
(LRI Z REE H N 0.230 6, Fi YRR 22 RERE H
70.177 2, FEFMMERE G N 0.231 6, BI76.84%
(I AL AL S R AR AE R

DR 7~ SRR A ) SRS b T R A 2 RE A, AR
WEFt 4k 5% ) ISSR+SRAP Y “0/17 40 4% A
GG RN R GRER, YRKTR Na A
1.9909, N.~1.3292, HA0.2161, 1:50.3522,
PPB N 99.09%; & JEHEN N IR 1.402 4~
1.899 4, “F1J1.6044; N.AZ{LIREE 1.2640~1.3130,
P35 1.284 7; HARALTRIE 0.157 4~0.194 0, 13
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0.1747; I74LIERE 0231 7~0.3118, *F190.270 6; JEREEI) N N 14273 (Nw>1)

JEREZ AN H 02358, TR G2 HY 33 BEREBRELASH

0.174 6, Gy N 0.259 4, B JEREIRBMEAR 5 b E R Nei's 18 1% FHAL 5 0 S8t A% B 25 Fll UPGMA 5
FEAZ ) 25.94%, 74.08% HIIRAEAS e R kAT, KB LR w2 f13k S fros. ISSR i o &

SIS}
85
g

B
B
=

I
v I 2% N

N <
\ES p— 151

1
RRAE%
2588555 Sww
TESS838ENN
SERERSRRED
Yy Y

: A
P — )

]
] IXWY4d

HNAH31
{ HNAH30
1 INAH32

HBBD24
1

0.64 071 0.79 0.86 0.93
Coefficient

B2 42 B FMEREEA UPGMA 47 (ISSR, A; SRAP, B: ISSR+SRAP, C)
Fig.2 UPGMA dendrogram of 42 types of G jasminoides based on ISSR (A), SRAP (B), and combination of ISSR + SRAP (C)
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=5 ET ISSR 1 SRAP # FHrIC &S 4 1NEEEH Nei's IZEHURS (ALA) MBEES (ETHA)

Table 5 Nei's genetic identity (above diagonal) and genetic distance (below diagonal) of four Polygonati Rhizoma populations

based on ISSR and SRAP molecular markers

o 7R (HD) JtJ5 (BF) e (HZ) PiE (XND
ISSR
R (HD) ok 0.870 8 0.948 1 0.946 4
it (BF) 0.138 3 okkk 0.823 3 0.855 8
ferh (HZ) 0.053 3 0.194 5 ok 0.9115
fir (XND 0.055 1 0.1557 0.092 7 ok
SRAP
7R (HD) Ak 0.894 1 0.945 6 0.967 7
1t (BF) 0.1119 otk 0.8477 0.9100
ferp (HZ) 0.0559 0.1652 ok 0.917 5
Firg (XND 0.032 8 0.094 4 0.086 1 ok ko
ISSR+SRAP
R (HD) ok 0.8809 0.946 9 0.9557
1t (BF) 0.126 8 otk 0.8337 0.879 1
fep (HZD 0.054 6 0.1819 ok 0.9140
fir (XND 0.0453 0.128 8 0.089 9 ok

T 8] 38 4% BE 25 AR ALY R 0.053 3~0.194 5,

WAL AL R %7 0.823 3~0.948 1, A EREATIE
JEREAHL RS R K, RHIX 2 NMEBISES KR
Bk, BEARFRE & e, ALy BRI R
FEAH L R Hde /. A ISSRAE [ 34 15 21 1)
UPGMA KK (K 2-A) &R, 47 yFFg o
RS J. AraE B R R R, R BT
. M. ZRALENERERREERK—
X, KEB=®- ST DY 7RG R R R —
%, kREWALRAL T B — 2, Tk B
TEAABH JE R ZISY 15 Bl oy —2k%,

BT SRAP ¥tk iE 45 B ISSR #4s
FABL, BAEPE ARG 0.032 8~0.165 2, i
FEARLR L 0.847 7~0.967 7, HILLRBKLUIESRE
FERIPU R JE B A, AL R AN AR T B RIS L PR
K. UPGMA HFKE (K 2-B) IR, 47 ki
Wi 3 28, el RIEARFHRE 2 B IR i) 5
XK. REMER. Brh. THm RN 2 HR R —
&, HUWNEd (SCBZ33~34) M= H kK
(YNDG39) [sRgPEE %%, by dbir e
(HBBD23~24) HIHKE R,

T ISSR-+SRAP %u#f, & ¥ [a] (1 153 4% AH A
FECFN AL PR B 45 ] 5 ISSR Al SRAP )45 | —
., {3 UPGMA ZEEEINIA A AR 71 7 2K
(B 2-C) o 47 i FhJoie o i 3 K2, 28 1 RER
DIEZR, HErh B Z I ER M, s

H (YNPE45~47) [F{EERE MRS H R EGE—
e, WAEE 1 KEP; F U0 KATEEER
(SCBZ33~34. GZTR36. YNDG37~40) £ 1t
R TP I |V BN S e | s == SR | o 7
(HBBD23~24) . BfEFILREAEN 0.696 B,
51 RIEHIF A BB HIRERE, Wk 4
NS DUIE . . WSRO N b &, W
e X % (ZICA2~3) Figkff (ZIID5) R4
—i, BT T HEE LB 530k [ b g R
b 22 B AR 11 C AHQM41 ~ 42 ) AlT P 2% 5
(UXWY43~44) EHREAE K, B THELH
AR BKAT T SR BWLAARE (ZISY17) Al
T (ZIIN22) JE B R AR — S, J@ TS Ll oM e s
JEZ LK B GRMUARTE K S RBI. B
W, WKERTG Bt BRI kR 1)
b (HEEBUND 2B — /MK, Bk
G,
4 g

AHFF R EAER ., PERAILT 440N
B 22 NP 47 Gy SR PSUEEAT Ay AR L AT, ik
FH 14 4 ISSR A1 11 % SRAP 43 41 1 185 Al 140
% ZAMETEL A, PPB 4 A B 99.46% Al
98.59%, KRG MEEAIA FE 1L 2.
NI Z A AT 25 BE, ISSR ARic BEAL T SRAP
PRide HEZR B B SR M BT E A% 2 RV AR SR /KT
s, AL R R A, — 5 THIX AT B SRS
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BAEK, H— WAL R SOR 2 5 AR
FERZTOR, MAERBEFMEAEER, DL A
B, FEJFHEYAZ TR NS, EF IR
REARN 2 B BORE 200 B KA SR, Hrvt e
e B AL LKA Z, FE A E, LEERER
B TR EREF S s 2R, TR X
7= DX BRSSP AT XU BE 54

BAEMREL Gy v TR (] g 45 734k
FEIE, HAE Go>025 B, JEREERIFE N4 5.
JET ISSR+SRAP (i, 4 /NEREG=0.2594, Vi
25.94% B AE I AAFAE T JRAE N, &R HEZ WA
FREEE e FERR Nm=1.427 3, RIAIERRBE
1B 7 B AR S R R R 2 (R A etk — T T
HOERRG S, 5 — 7 TH AT RE AN TR A 7 A O,
BB M LR Z AR, R T B ek, {4t
AR, TR B KA AR A 22, Rk, B
SRS AN A IR A HRR ARG

MR LERE, ISSR Aric i % K45 B FF
A BRI/ A, SRAR FRic i JE 3545 B b
J7 JEBE RS A EE M X . BT bR
TR A BE (ISSR+SRAP) 5 2K 45 BN e if
(DX o AN [F) 2 A A, i L 2 30— s b 3 1 40 A
M. ARSI B 20 R R
B2, TR RE AN AL 5 RS R I 4 R R —
K. TR R T RERERE AL T JE R RS
I, X RGBT AER 2 A2 XK TR R
MR %, BRSO ERAT P B,
J1 2 BRI E B AR, BRI XA
WMBAEY], REAEERZ MRS MR 5
— 7T, IR X RS b SRS 4 R R AR AE
BT ) IR AR AE , R A T B i ol Rk
Z Gfrvadb)  BokkR grEdl o RE
Wik & IR « BHWLKR GRARE) « K
FILPkR CHvErg + Ak o oAt s 1 R
PR EAFE ML 2, M. R K
JGs T EFEBWA X, HBEFlkxZ 6
PR E R R, SR RS

B NIRE A G HZM, SRIE 3 PR
W, PR ARz, Rk A R N K TR AR
T, MR ERS RS AR K, M E S
HRWAE, PRI BORE (0 T DR s A 2 ARV .
AT IREET 2 Moy hRic 7 iEaE 5T 3 BBk
X & ERFEL Z e, B 1 SO E e X AR AR

JERE R IR > AL, IR 1 PG R 0 X SRS
it SR PR R ) AL SRR SR ok R, Hastf%
ZRPEES, AWETUAE BT i R B ORd A
W B IR IR A BB LA .
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