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Phylogenetic Relationship Analysis of Common Apricot( Prunus
armeniaca L. ) Revealed by Chloroplast SSR Haplotypes

WEI Xiao,ZHANG Qiu-ping,LIU Wei-sheng, LIU Ning,ZHANG Yu-ping,
XU Ming, LIU Shuo,ZHANG Yu-jun,MA Xiao-xue
(Liaoning Institute of Pomology ,Yingkou 115009)

Abstract:In order to investigate the origin of apricot and genetic variation among local populations ( Prunus
armeniaca L. ) here we analyzed the haplotype diversity of 58 wild and common apricot accessions by using 9 pairs
of polymorphic chloroplast SSR markers. Twenty-two alleles were detected consisting of 15 haplotypes. HO1 ( haplo-
type 01) ,HO2 and HO3 were 3 dominant haplotypes,which had the highest frequency in common apricot. The other
haplotypes had lower frequency and 8 of them occurred only once which could be considered as rare haplotypes.
HO5 was detected only in Prunus mume (Sieb. )Sieb. & Zucc. Although most of the cultivars groups had dominant
haplotypes ( except for Southern China cultivars group ) , the type and number of haplotypes in different cultivars
groups were significantly different. The common apricot in Northwest China had only 3 dominant haplotypes, while
the wild common apricot in the 1li River valley in Xinjiang had only 2 dominant haplotypes but no other haplotypes.
At the same time ,the number of haplotypes detected in the Northeast China cultivars group ,the Southern China cul-
tivars group and the Southwest local cultivars were more than those of the major producing regions. The phylogenetic
tree of 15 haplotypes showed that all common apricot haplotypes were clustered into 2 major branches. The first

branch is based on HO1 and HO3 , while the second branch is based on HO2. The dominant haplotypes HO1 and HO2
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were in the center of the median-joining network and the other haplotypes were distributed around the dominant

haplotypes. It was suggested that most haplotypes in common apricot were evolved from the dominant haplotypes.

The rare haplotypes were 1 or 2 mutation steps from HO1 and HO2, which indicating that they were variation types

based on HO1 and HO2. The semi-wild germplasm resource in Southwest China,Southern China and Northeast Chi-

na had more rare haplotypes than common apricot in the major producing regions. Only few of mutations in chloro-

plast genome of common apricot vs. wild apricot were detected. Thus, this work speculated that along with the sprea-

ding process of the common apricot,the germplasm resource in cultivars groups differed to the center of origin such

as Southwest China,Southern China and Northeast China cultivars groups that maintained higher frequency of intro-

gressions and mutations in their chloroplast genome.
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¥ (Prunus armeniaca L. ) H %8B & ( Prunus
L) AEY), MR A () DX 8 38 A 19 2 S 4 i B A 2
PR B A R 23 Sy v S AR S RE (A4 3R BT 8
i) B R ALEASHE  BRUNAE S RE AR E AR 2SR
(ELAEFE P b A b S5 Ay 32207 DA 7Y B 3t DXCRb
BT) Aem A SR AR IS 6 AR AR
FELY L AR R T Y 3 R A R DT sk A
A HATES000 ~ 6000 AFEHTH E AT R R &
FIRAR . 525 0E B A 3000 Z4ET 8

F R A T B ORI, s X v e
DAL X, fHZ R TR E 3 b IX A 7RI
VU RS HLIX. A p X DA S AR G XA AV 240 T2
HPADIRZS R A DR ARLER A B O 2 A FR
B A (S A R AR (R IAE Bk AN A
S35 SSR Fl AFLP 434 ic 43 B3 45 14 i 4k
KERJG AT E A A X, W5 A
AN AR B I s AR, BF IR S i
F A i DO % 58 A R LR R R T B
& A TR T P b X A R i X D R ZR AL X B
B L G B B 5T b AR LT 5 | Zhang
SRR R BB T 4 i XA A AL A I R A
FERYIE AT IR A I3 HT

m g & it T2 (cpSSR, chloroplast simple
sequence repeat ) J2 T 4F e 2 JREL R 1) — i A% 1Y) 43
FARCEAR , BTG A ) Z 55005, R i
PRFET I 2R AR J K 4H ( cpDNA, chloroplast DNA ) 4%
FE BT B RRXHORST | SR AL A R O RS R b
IO FH T AR A0 BE A A s A Rl AR
PR AT . Grivet S5 ARHEAH L cpD-
NA P8I T — R 5058 MY cpSSR 514, X LE5]
W2 Ja AT AN AR BT (H X 85 | i TE =
SEARAAE Y rh i PG, B 28BS | 1 H]
WA R, B AR 5 M 35 38 Bk ( Prunus persica

L. ) Mragid 4 P 5 o cpSSR 1 43 A 5 s AL, IF
JH SSR 514 A AUA X LE cpSSR 5IHTRA
S3 AT 3R EAS [) b X 58 A5 (P. armeniaca L. ), ¢ 5
JeAlF R D Ty R R IR A AL R R B AR A
ol B¢ P ) A7 RAOR AR AP 4 BB R 5

1 RS

1.1 X%

AGRIG IR ] 61 1y LAY %) HLA e
fnh A A, B 52 5 AR 355 3 8 7Y ( P. armeniaca
L) AP R 9 307 4 SRAN I 52 I B I ] K 2 A8
JBT R ] 5 6 43 B A - A SR [ TR SO AL XY
B ELAE IR B, doBrsE Al R A ER AL DL 3 1 i
( Prunus mume (Sieb. )Sieb. & Zucc. ) Xt 1 32
T B i AR K 2 [ 0 SR A A A A T 0 U IR
HR A5 H K Y K ALK AL AT R 43 10 ANEHRE,
HIKfEESWE 1,

1.2 FHi&
FEHZH DNA $2HBCR R CTAB 35, FIH 1% 3%
FRHHEE S YK A1 Nanodrop 2000 ( Thermo Scientific )
D7 DNA A9 B FIVR B2 K DNA #i B 2 20 ng/pl
5 AR Bk S AR I R 4] 42 3 31 (HQ336405) H
Pl TR Y 43 A BT A R T 20 X gk ik
SSR 5| (F2) . FIFHXLE SSR 5 Hxf ik} ik
17 PCR 9734, PCR KW R 20 pL R NARFR RN
1A% % M Schuelke %67 |5 pL. DNA #4710 pL
2 x Taq Master Mix (Jb 50 22 A= 8 | |
0.2 pmol/L JZ [ 5|4 .0. 04 pwmol/L i M13 3k iy
ERGIH0. 16 wmol/L 18 M13 256514, PCR
KW FRF 95 °C 5 min;94 °C 45 5,55 °C 45 5,72 C
45 5,15 MEWH;SRJG 94 C 45 5,52 °C 45 5,72 C
45 5,25 MEA ;55 72 °C 5 min,
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Table 1 The origins of apricot accessions used in this study
AR %5 Tl 4 ik JrE ORI || SRR i i o 4 ik JE b Ok R
Cultivars group Code Germplasm Origin Cultivars group Code Germplasm Origin
V5 AR NOI X01 PN SHEPN L N X32 W1 .36 2 7.
Southwest China X02 WA Hh [ 5 R S L X33 T2 W3 R
cultivars group X03 B PRI | oM R NoG X34 Morpark HifF]
X04 Wty T HEp)IysE || European X35 Bergero T
X05 TERH S | ol eroup X36 Kecpear Hi
X06 SRR o Y )1 38 X37 Pisana FRH
Pk &P No2 X07 JE RN KL rh E R R X38 Tyrinthos Ei
Northwest China X08 ) H E H 2 X39 Harcot JIEPN
cultivars group X09 BN v E B P )5 X40 SEO %
X10 FIb Ay TEBRPERTM || AR A NO7 X41 AT R E AR
Xi1 o TR Southern China X42 WA T
X2 R | e e X43 il o R
X13 R | P L X44 AR SRIESRiN
At A NO3 X14 Wy LHIEE|#78 137N X45 X145 T
North China X15 GRS [ K M ] B X46 Bh A [ YT
cultivars group X16 Tif LR | AR Nos X47 R S T A
X17 i £ 3 hE il A e || Northeast China X48 KF2 5 P VTR T
XI8 s || e X49 e o ST
X19 FAR 738 e LR X50 KA o PR VT AT
B AL No4 X20 g i [l i e X51 LN IR VLA
Xinjiang cultivars X21 B o S A X52 2T H L AL B
group X22 45 MR G  || PEEETEIES N9 X56 XYl [T
X23 R4 5 s 4 || Xinjiang wild X57 XY2 7 3
x24 Pl g || e X58 XY3 oo 3 5 0
X25  FTRERER o BT SR AT X59 QSH-1 r LB A IR
X26 FELIR o B R 9 v X60 QSH-2 [T SR AR
X27 SEACEPERPE TSR R X61 QSH-3 ) B I
P 5 F NOS X28 Hacihaliloglu +HH # N10 X70 gint35 Hh R AR R
West Asian X29 Kabaasi +H P. mume X71 N T i E g sl K
cultivars group X30 Soganci HA X72 AT i R e
X31 Dilbay +HHE
Fz2 EMRHPHEZE SSR BASIYERER
Table 2 Information of cpSSR primers used in this study
Frid ST X ECR SIMIFES(5'-3") IR FBERN
Marker Location Repeat motif Primer sequences(5'-3") (°C)Ta (bp) Size
ChlpSSR49 LSC (T)12 F: AGGGCTCTACCCATTTATTC 55
ChlpSSR49 R: CCACATCATCGGTAGAGTTT
ChlpSSR53 LSC (T)10- (ATTTAA)2 F:TTGCAATGGCTTCTTTATCT 55
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pric A3 X35, EEFH S1YFHI(57-37) IR KGR B BRI

Marker Location Repeat motif Primer sequences(5'-3") (C)Ta (bp) Size

ChlpSSR53 R: CTTTCACATGATTTCCGAAT

ChIpSSR71 LSC (A)11 F: GAGACAAAGGCATAAAAACAA 55 263/274/276

ChIpSSR71 R: AGCTCTAATAAAGGGGAAGC

ChlpSSR13 LSC (A)13 F: TCTCTTAAGACTGAGAGCGG 55 157/158

ChlpSSR13 R: ACCTTTTCAATTGTAGCCAA

ChlpSSRIS LSC (AT)S F: ATGTCGGAGATATACCCCTT 55 256/268

ChlpSSRI8 R: GAGATGCATTTTGGCTATTC

ChpSSRI2 LSC (A)12- (ATAAAT)2 F. TGCTATTATAACCTTCCCGA 55 220/221

ChlpSSRI2 R: AAATGAAAGAAAGAAGGGCT

TPSep9 LSC (TCAAA)3 F. CTCAAGGGCAAGAATCTAAGGT 55 232/235/236/241

TPScp9 R: CCGTTTTTTGTGATTTCTTTCT

ChlpSSR38 ssc (T)10 F: GCATAGGGGATTGTTGTTAG 55 173/174

ChlpSSR38 R: TAATAGGTTCTTCGGTTGGA

ChlpSSR15 ssc (A)13 F: TCCGAAAATTCTGTGTTTTT 55 208,209

ChlpSSR15 R: CGAGACATAATCAAAGGCTC

ChIpSSR05 LSC (T)9 F.TTGAAAACGAATCCTAATG 55 210

ChlpSSRO5 R: ATTTTCTTTTTCCTTTGTATTATC

ChlpSSRO8 LSC (A)11 F:GTGGTTTTTAGCCTGTTTTG 55 318

ChlpSSRO8 R:TGCGGTGAATATTTGTTGTA

ChlpSSR11 LSC (A)12 F:ATAAAGTGCATTACAAGGGC 55 291

ChlpSSR11 R: AGATTCATCGGTCAACTCTG

ChlpSSR14 LSC (A)13 F:AACAATTTGAAAGAAGCGAG 55 202

ChIpSSR14 R:AAGGAATCCGTTGGAATAGT

ChlpSSR17 LSC (AT)S F: AAGAATACCATGCTGCATCT 55 264

ChlpSSR17 R:GAGTGTGTGCGAGTTGTTTA

ChlpSSR41 LSC (T)10 F:GCCAAACAAAAACTTTAGGA 55 301

ChlpSSR41 R:AAGCGGTATTCAAGCTCTTA

ChlpSSR45 LSC (T)11 F.TCTTTACGTTTTCCCTTTCA 55 136

ChlpSSR45 R:AAGCTTTGACGAACGATCTA

ChlpSSR51 LSC (T)12-(A)11 F:ATGACCAAAATGAACTCCTG 55 288

ChlpSSR51 R:TCATCCTTTTACGGTCATTT

ChlpSSR54 LSC (T)14 F.GAGGGCTTGTTATTCAACAG 55 183

ChlpSSR54 R:TAGCATATGGAAATCGTGTG

ChpSSR56 LSC (T)16 F:GCCAAGTATCACAACCTCTC 55 299

ChlpSSR56 R:CCCATTAAACAACATCGAAT

ChlpSSR69 ssc (A)10 F:TCAAAACAAGTACATGCTCG 55 317

ChlpSSR69 R:ATAGAATTGGCAACAGCAAT

LSC . K#5 DLIX ;SSC . /M DLIX.
LSC: large single copy,SSC: small single copy
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PCR W alifb 5 4% Lo 9 F6 B8 30 A%, BC 1 ol
A7 pL BELEAT 0. 05 wL Liz-500 Size-Standard (
7f/]?) 495 C AR Pk 5 min, VK E ¥ H1 10 min Ja, 1E
DNA 3£ 43874 (ABI 3730 XL) A&, FIH ABI
Gene Mapper V3. 0 P3RBT BER/D
1.3 HESH

FIFH GenAlEx 6. 41 AR S FEH A (Na ) |
BN LU Ne) ,Shannon’s ¥8 50 (1) . ZFEMETR
B (h) UK TR Z A8 8 (uh) o FIF MEGA 6.0
BAHFN Juukes- Cantor A5 701580 B A5 FF 5 K B 1A ]
MRS, F AR #E 3L NJ EFF 800, T
JIPA SSR A p Y A% A, R F MEGA 6. 0 8
4B 4% ( Neighbor-joining ) #4 EE ik R, T B
BT LA TR 1Y) b 3 43 AT A% 1 R A DG SR
A Network 4.2 H |9 fe K 29 36 %) BT A B35 74l

£3 9 XMEME SSR SIMH S IELE
Table 3 The polymorphisms of 9 pairs cpSSR primers

PEATIE 28 1A B4R Y 1 45 3 A, b R A 0 B A7 2
] B AL K 2R

2 H#ERESH

2.1 MEESSRIIYMHMESTERBERS

HRYERE(P. persica L. ) M E4RAK 2 K 4 5 51,
WATT 20 XFnt2giAk SSR 514, 0FH 9 %15 | ¥ heis /e
AWM AR 2 A BB, MOk A 10 4~ B ARRE
PRI 61 £33 bE Hp A I 3] 22 AN S5 L (% 2,
23), 9 MG A B ME 3 iR, K
TPS09 #5 iC 4 3§ 2 (1 55 7 B I 2 Ry 4 1,
ChlpSSR49 #RiC #1 ChlpSSR71 #Ric K 3 4, Hidhr
IO 2 A4S, T ChlpSSR18 #5ic F1 ChlpSSRS3 Hiic
FEESE A AR T TE 2 M, A X BB R fg 77 A 22
5, e B LRRBE PR A5t A% B i HLA PR sE g

ZEMBH FRiC Marker

Parameters

of polymorphism ChlpSSR12  ChlpSSR13  ChlpSSR15  ChlpSSR18  ChlpSSR38  ChlpSSR49  ChlpSSR53  ChlpSSR71  TPS09
S HE L Na 2 2 2 2 2 3 2 3 4
BRI FEHEL Ne 1.038 1.226 1.493 1..000 1. 066 1.038 1. 000 1.483 1.148
Shannon's 1551 1 0.045 0.210 0. 434 0. 000 0. 083 0. 045 0. 000 0. 393 0.176
ZREVERREL I 0.028 0.139 0.290 0. 000 0. 050 0.028 0. 000 0.262 0. 108
Te i ZHEPEFEEL uh 0.033 0.165 0. 344 0. 000 0. 058 0.033 0. 000 0.311 0.129

Na : the number of alleles, Ne: effective number of alleles,/; Shannon’s information index,h; Nei's genetic diversity index,uh : unbiased Nei's genetic di-

versity index

22 NN SERAE 61 3 AR R T 15 A~
FE7Y 2% PAASRIAEAN R 05 78 S an sk 4 s, JF
XoF 5 B U H B AT 3 R 5 R e L AR ) R
BHEM Tgt (% 5), BATR HO1 HO2 F1 HO3 7E
T 3E A o B AR, 4 i R 41.38%
17.24% 1 15. 52% , A P #4 B B 5 HC A B A% 2 1
PRAAR R &I, T HO6 . HO7 . HO8 , H10  H12 H13
H14 HIS AU BT 1, N A A5, Hfs Al
HOS J& % FEARFRE A i 5 8

(A (AR R SRR RERR AL ) A DU B
BAfEAT(HOL HO2 F1 HO3) iy 3, {H & 75 A [ s il
HE ORI 2 ) A B R R AEAE P B 25 5 . TE BT
B A 58 Ay o SO 2 AR A (HOL 1 HO2) |, 1T
B AR AR B R A 4 R AR AL VG b S
FRHEFAA 3 AL E(% 7 (HO1 (HO2 F1 HO3) , H:
S ARERR T A DL A AL A At B A A
HEACFNVG S 5 Fh RS A 3 Pl ERA AT SR B

Pl VU A A RPEE AR L SRR RE A 4 R AR A KK
IR 5 A Al A TEAR g R RO OR
A 0 28] 5 5 A A O A PR Y H 2 AR A A i 3]
AR H 2 (6 Ff) , HA 3 FihidA A B2
Zrm PR A A [RIE, Ab Tl B AR S BV
T s PR AR AR b R ) A R H 3 2 TR
it | SO [ R L
2.2 BEBMEESH

KT B AN [R) BRG] Y s AR O R, A
MEGA 6. 0 %k H Y Neighbor- joining ¥ %} 15 /4~ 5L
fERIE R G R B W, S5 RWE 1w, R 1)
ALY HOS AL T 5 S 17 BT A7 5 388 5 ) it S A
FERIAT LIS 2 K32, Hi 55 1 SZ DUAS AL HOL
A1 HO3 ALy, A HO4 \HO6 \HO7 \HO8 \HO9 |
H10 H15 RAAE—i, (H A5 R HO4  HO7 \H10 LA
K H15 BEH GBS RIS, 5 2 S DL A% A HO2
LA 5 HI1 H12 H13 Fl H14 B0,
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Table 4 Variation of haplotypes in different cpSSR loci
gAY T TLEFREALS SSR locus
Haplotype SSR15 SSR53 SSR49 SSR13 SSR12 SSR71 TPS09 SSR38 SSR18
HO1 208 301 234 158 221 276 236 174 268
HO2 209 301 234 158 221 276 236 174 268
HO3 208 301 234 158 221 263 236 174 268
HO4 208 301 234 157 221 276 236 174 268
HO5 209 303 231 158 220 276 241 174 256
HO6 208 301 233 158 221 276 236 174 268
HO7 208 301 234 157 220 274 236 174 268
HO8 208 301 234 158 221 276 232 174 268
HO09 208 301 234 158 221 276 235 174 268
H10 208 301 234 158 221 276 236 173 268
HI11 209 301 234 157 221 263 236 174 268
HI12 209 301 234 157 221 276 235 174 268
HI13 209 301 234 157 221 276 236 174 268
H14 209 301 234 158 221 263 236 174 268
HI15 209 301 234 158 221 276 236 173 268

x5 15 MEAGRTE 10 N RTEE WS

Table 5 Distribution of 15 haplotypes in 10 natural populations

FnFPEE Cultivars group
A
Haplotype PUm vEdE fede R VEIE BRI fER AR RENAE i3 it A (% )
NO1 NO2 NO3 NO4 NO5 NO6 NO7 NO8 NO9 N10 Total Frequency

HO1 2 4 2 5 4 1 0 2 4 0 24 41.38
HO2 1 1 0 1 1 2 0 2 2 0 10 17.24
HO3 2 2 3 0 0 2 0 0 0 0 9 15.52
HO4 0 0 0 1 1 0 1 0 0 0 3 5.17
HO5 0 0 0 0 0 0 0 0 0 3 3 —
HO6 1 0 0 0 0 0 0 0 0 0 1 1.72
HO7 0 0 0 0 0 0 1 0 0 0 1 1.72
HO8 0 0 1 0 0 0 0 0 0 0 1 1.72
HO09 0 0 0 0 0 1 1 0 0 0 2 3.45
H10 0 0 0 1 0 0 0 0 0 0 1 1.72
HI11 0 0 0 0 0 0 1 1 0 0 2 3.45
HI12 0 0 0 0 0 0 0 1 0 0 1 1.72
HI13 0 0 0 0 0 0 1 0 0 0 1 1.72
H14 0 0 0 0 0 1 0 0 0 0 1 1.72
HI15 0 0 0 0 0 0 1 0 0 0 1 1.72
Fh2s 5 4 3 3 4 3 5 6 4 2 1 — —
Kinds number

2.3 BERINEESH f570, HOL A HO2 Kb M4 g i & HoAth s

N T 2P M ik e S A LR AL OC R
2 T R AR AT Y X 4% H A €] ( Median- joining net-
work ) , 40E 2 7R, M EAAERY HOS MANERE, 183
AT, AR HOLHO2 Al HO3 Mg, Ry (4o

RARITEA %% HOL A HO2 2 R ECIRAM G . S5
I HI1 H12 HI13 1 H14 B HO2 fiAE TR , Hoft eags
ek HO1 AR, SRR —5, mkaT WL, il
HE A Y B AP35 A OV AT



41 Bl OORSE JET A SSR SRR M A AL E R 711

8o HO8

6 0.07 [HO9

4
0.08 0.30 Ho7
014|205 i
0.13 0.08
HO2
5 HI1
351 013
001 o oM lma
0.08 0.00
T lesonr M2
0.06] ;15
0.00
0.76 HOS
—
0.1

E1 ETOEEEEN1S MRERSFIERN
Fig.1 Phylogenetic tree for 15 cpDNA haplotypes of

common apricots based on Neighbor-joining ( NJ)

Hapl5
Hap09 HaplO e le]
Hap02 Hap05
Hap08 o7 -1 V) ©

Hap06

Hap12

Hapl13
[53] Fl F/ MRFR LR RIS, IR 5,378 2 A A
11 3R 7R T ] b B R A 2

The size of circle represented frequency of the haplotype,

gray circle represented the main haplotype, and white circle

represented the haplotype in local germplasm only in China

B2 LEEHNAGRNEZDITE

Fig. 2 Median- Joining network for cpDNA haplotypes

in P. armeniaca L.

A RN A R A A DL HOL R HO2
SR 0 PG A SRR L 3 O S A A Oy
(HO1 HO2 1 HO3) , 453 [ = K 32 7= X A5 iy Pl B A
B, 8 1 A5 R 15 100 5 DX Sl i) it AR DU 5 A R 2 1 A
5 ANAEEE SRR S 6 AR B R SRR
A 2 AFA BRI (HI A HI2) JURS AP R & A 1
A FATRL(HO6) , T EEAR A BLA U 4y P 76

HO1 5% HO2 A 1 Al 2 DRA K X R X e
BALERIJE DX 2 AN BT R Ry A e A iR AR R

3 itig

3.1 MERGEFRAEFHESUHARDAERRM
£X{K SSR FRiZHI S M

ISR A R AT, AR BRI p 5
A5 IR A B R AT B BRI LS 2
0.2 x 107 ~ 1.0 x 1077 USRI 173757 ) 18
R A R R 2 BRI T AR S AR
R ASE R0 A B IR VR Y ABifgEad s 9 Xt
2RpA SSR 5 140%F 61 1338538 A7 Ko AR RRIE 743407
FERGINR 22 AR IEH X R SRR R 4 22
PR B ARSI

2R AR SE 41 SSR AU AT LR 41 SSR 5
IC AL P | E AR M SR T A R T LR A AR A
FR)h o 3 R R T O A i ) R A 2R 4y
HHE EHE TR R o2 SR o B IR AR S A
SERESE, SR, GE B 228 (Prunus L. ) 1 H4%14 SSR
IR AR EE T2 BB (P persica
L. ) 4RSI R SSR 43 Al A Ay LRl 1) it
T 74 XfutggiA SSR 514, I REAILGE R T H A 20 Xt
WIS B (P, armeniaca L. ) AR, 25 50 & 3
1A 7 MR Z M (RBFE A 2 X5 UAEM
S 3 — = S IR A I S AR S R A b
R IR, AR AR A AEAR DT T30 I
3.2 EEBXARAESHEMNELXER

AT AT FASIR] SRR (] B R 22 5
RIIER T FEAR UL F A A (HOL  HO2 A1 HO3) 2y
Fo B O AL A ) B AR Sl A A e A
HO1 1 HO2 , H: B A% AU AR H W 0/ T8 i Bk 5% o A
B, H AT oA A [RIRE  PE A6 A P 3 i R
HO1 \HO2 i1 HO3 , 1M A HA A% iy A e
BT AR ERAT R A A A AR R R
M4 -, HO3 S HO1 AR ik, R, & 3
FAAEAY HO1 A HO2 B8 s AL X 0] B8 AR 35 3
A BRI LG TR EIRE H T S PU A b X AT RS2 R AR
Huly, ARSI R 258 5L 411 AFLP
FRic™ Fl SSR ARic > Kl i FE 45 AR

HRAE Sk 2K, A BE IR e RV 2290 2 %, A
Hh LT R e DX AL B0 G B L 2R 2 R
KA HIX, LR = KR A B SRR E R
T 15 AR A4 BT RY (1) 43 A7 R A3 AT, R IR ]
SRFFEX CGH IR PRI ) My R RE Y B
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RUECH 2T Hm G AL 43 (0 37 A i A5 s Ae A b i A
HER R LAY B 1R HO3 075 57 55 5 o o G
ANE, FIAEEE A O 3 DX A U
ST T R, i ELAE DAG AAREE 94k H i TCAH B
Lo THAETE G A RR I S Fh B v | 247 REAG I 315
2 AN AR B TR IR N Ry 5 | ok R R
FIEEN G A T At SRR AR SRR AR A, X 53T
TR PRI 25— Aedb PEdb B
PUSIEA5 SRR i B I S5 B TR 2 A0 /D i LA
AT LAY, LA A AU R AR A A5 HOL ANAFAE
1 ANARA SR Bl T ZE DGR IR e S B 2R 4%
SN L | 5 77 oS e RN ol 1 VA

X — o ok Ui, L AR A AR R S A Y
KA AGHERE I RS oA DXGE BAZAR P e
P NINWNG3- A I E SIS S SRR |5 N I
HE LR LR R U5 o 1) DU ) 9 180, AR B R
Hh I ) 2 B T AR 28 5 7 A 1 2 A AR T
AT R N, T P g SR AR R AR AR
A6 R P RS A A AL DL HOT AT HO2 Sk 3
Bl A 52240 A T, L EARS R0 AL 1l 3 7 DX
RERBAE I & LT 4% SSR FRic s ST, skl
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