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5 FE: (B8] K S A (Oryza rufipogon) 5 B A58 N AMKHE , st LBATIVE LT
i, oM HRAFTEAK S123 69RBRB M. [FE] KA S BHRAN RS FABRNAK
KEHATH B sedl, FAHIE 16S IRNA K E 59 2 58 F SR AT AR . AIRIEY B0k
Fot ¢ & Kk Rk HATIRA B Mk, F) AR 8 5| 4 @4k 1 A R EA&-BE(PKS-T)AH . &f
AR E E R S123 #ATH K TAEE, B A A Gl R x T LB S itAT o B L L,
FI ] MS F= NMR AT g bodhag sy, [4R]1 WA S AR T ES B 11 KN ARLHA,
55 B THER BB FBRIEFTREG ). L FA SHEA LA FHE, SHRZIL 1A PKS Fa,
NG ITE F B S123 ¥ 4B F|1L-E4 Nigericin = 17-0O-demethylgeldanamycin, L% Nigericin
SeFEHFHRA . HETIOHABRKGEAERA DA IFEE. [£48] R 9 FARBAAER
KABATT ol S RAFWHL, AT AME 1 2 PKS KBEMXERGEYS
Nigericin ## 17-O-demethylgeldanamycin, A A7 & & 2F A6 A A KK H 69 $ AR AR BRB =
895 B RAHRIE
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Isolation of endophytic actinomycetes from Dongxiang wild rice
(Oryza rufipogon) and analysis of secondary metabolite of
active strain S123

ZHANG Zhi-Bin' DENG Ying-Ming'? XIONG Yao-Yao' WANG Ya’
YAN Ri-Ming' ZHU Du'*’

(1. Key Laboratory of Protection and Utilization of Subtropical Plant Resources of Jiangxi Province, College of Life Sciences,

Jiangxi Normal University, Nanchang, Jiangxi 330022, China)

(2. Key Laboratory of Bioprocess Engineering of Jiangxi Province, College of Life Sciences, Jiangxi Science and Technology

Normal University, Nanchang, Jiangxi 330013, China)
(3. Meizhou Institute for Food and Drug Control, Meizhou, Guangdong 514071, China)

Abstract: [Objective] To isolate endophytic actinomycetes from Dongxiang wild rice (Oryza
rufipogon), and to study the classification, antimicrobial activity and analysis the secondary metabolites
from the high active strain S123. [Methods] S medium was used to isolate endophytic actinomycetes
from Dongxiang wild rice. The isolates were classified by 16S rRNA gene sequence analysis.
Antimicrobial activity of the isolates was tested using agar diffusion and growth rate method.
Meanwile, to screen the potential activity compounds, The degenerated primer targeted on type-I
polyketide synthase (PKS-I) was designed. Bioactivity strain S123 was subjected to large scale
fermentation for isolating secondary metabolites. The compounds were separated and purified by
various chromatographic methods, and the structure was determined by mass spectrum and nuclear
magnetic resonance analyses. [Results] We obtained 11 actinomycete isolates from Dongxiang wild
rice. The isolates belonged to 2 genera, Streptomyces (8) and Pseudonocardia (3). Among of these
isolates 8 strains show their anti-microbial activities and 8 strains were positive for type-I PKS genes.
Two compounds were isolated from strain S123 and determined as Nigericin and
17-O-demethylgeldanamycin separately. The compound Nigericin showed inhibition against
Staphylococcus aureus, Bacillus subtilis and Rhizoctonia solani. [Conclusion] This is the first report of
endophytic actinomycetes from Dongxiang wild rice and identified two activity compounds Nigericin
and 17-O-demethylgeldanamycin associated with type-I PKS genes. It provides a reliable basis for
studying Dongxiang wild rice endophytic actinomycetes diversity and seeking activity secondary
metabolites.

Keywords: Dongxiang wild rice (Oryza rufipogon), Endophytic actinomycetes, Type-I PKS genes,
Antimicrobial activity, Secondary metabolite
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FEL ) N A T (Endophytes) y&— 2K &2 B T A
YL, EFEN AT RE DA
SR A R S A BRGe i, NZE
FH R AEYE A E YA S1% &8 EY, T
M EEHAY D B EEAE Y HA
38% LA, RILIEY A EAR B 2 %
FEPS M N A R TR A A TR B T A AR
Wy, YR s . BA RS
Vs BT, b 2 AT R RS R B
TR AT ES eAh, AN A R AR S A

[FFEAE RS, Al A SRR Y SUE BT
H R ER Y, s A RTER . MR
BRI 5 S s Y e s EA YR K R
B, FEEHY ISR DTN Sz 88 1, UhBhE 34
WA U AR, B R AR B ST
I, MNAE ) N A2 15 b 40 B TR0 T T e IR Y TR
i, FIFH IR SE TR 53 BT AL G W T & = SR )

Je 2RI P A AR BRI B
e B A R (Oryza rufipogon) SR S RE IAELAG
VER—FhE R EE AR AR SR, KITE AR
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P & A AR AR, B R S
FEMR L ZHE, EEER . U, PuRR.
M B A L e B, R KR B R AE ) HOR IR 1Y
YRS 7R £ B9 R RS(Oryza rufipogon Griff)
JEICS R A R R . A A B
FE, BRESKEFARZ —, CHINER R
PRl TR HEADORECE | PUgE . i
LTRSS RAREY . HAT, A KRN
A RIS B A P A AR ET | R
L SN (5717757 U Ll 11 .7 2 Sy 1 (174,21
WAE R AR RIEAZ , Tian 6 AKAE 15355
N A R TR R R s, Horh 50% A4
PUAREG E 9s I EL A M T ), kR O B R
I A = I HI R I G Sl . 1245k, BF
7R & WP AR R P9 A TR0 AR 2 B 0 S AR 2= T RE A 4
TPV (B 2 AR O P AR O TR G B A
VB RGETE . 48 TR P9 A2 04 TR R 1) i
b AR R S5 APPSR A E ST
KFZR, AT IRAL AR XN AR £ BRI A
R EHAT T B s, IR EE AT T
e e . AEEIER -, R IEARRER . AR
TEFNEENE OS5 s, X A BRPTAE AR
TR TR S123 T LMt A7 00 B, IR HI MS FIINMR
SRS ERE AL S TS, BTENAR
S WP A i N AR TR R R — 20 B R 2
7E SR

1 RS HE
1.1 ##l

111 #EEE: REWAERRATEE RS AKX
AR 2 BRI AR AP IX, SREERTTELSN 2009
F£8H.

112 R (1) B, Skl
BrFRBLIN A% 1 (Nystatin) 50 mg/L . ZEBERRR
(Nalidixic acid) 25 mg/L. (2) LB ¥53%3(g/L): &
I 10, 2% 5, NaCl 5, BB FRIEMA 1.5%
(s AR ENE, K ERZ 1L, pH 7.2,

http://journals.im.ac.cn/wswxtbcn

(3) PDA FiFidk(g/L): =i+ 200, #iZiHE 20,
MKEZZ 1L, BilE 15, pH HR. (4) FhriEsR
F(g/L): TKHKY 15.0, FKIEH 5.0, BEREE 0.5,
KH,PO, 0.5, KNO; 0.5, NaCl 0.5, CaCOs 3.0, %h
KZE 1L, pH 8.0, (5) KERiFI(gL): EXKK
44.00, FRJIEM 17.00, BERFE 0.50, K,HPO, 0.25,
KNO; 0.35, NaCl0.50, CaCO;6.00, #PKZE 1L,
pH 8.0,
1.1.3 $87R"E: KWGFFE (Escherichia coli, CCTCC
AB93154) | 415 (0] 2 BR # (Staphylococcus aureus ,
CCTCC AB91093) . i & ZE0FF B (Bacillus subtilis
CCTCC AB90008), M [ Hf [ ST A= oy v o £
Huly, ARSI E AT IKRESORT B (Rhizoctonia
solani), /N INFEIR W (Fusarium graminearum) {1
PER KA AR 2 E B R T = $ 4t
12 ReHFERBAEREES S

KPS 24 h PSE N A IR A
HIRIAL BT AR o B IR AT BT 2R 2 BT A=A 1Y
MR 25 M EEZ LRI T K AT, T5% LR
5 min, 7E 5% AR B AL F 5 min, HITCHE 2.5%
FACER AR BAALBE 10 min, JCE/KIRPE 5 WK, fJa
10%JCH# NaHCO; = 10 min, JCIR US4
LKy BRI KE RN . 25, EER 2 ¢
T EBEEF, A 2 mL JCE /KA K 1)
YIS, RO, A% 10 mL JC
BK BRAS TR AT S 10 IR BSR4 1Kk,
B 0.1 mL JRAssSR, BABREE | AP 3 N E
5, 28-30 °C H53% 5-30 d Jm, ZriskBUES . B
O HE W REAS R R VR AR e alifb, ke, &)
TR AE o
1.3 B E R A REFN 16S rRNA EE F589
Tig5%%E

SYESRMRZT CTAB ERHUE DNA J5, RH
YN E 514 27F (5'-AGAGTTTGATCCTGGCT
CAG-3")Fl 1492R (5'-GGTTACCTTGTTACGACTT-
3N HEH 16S rRNA JEH . RNARFR A 25 ul: Tag
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buffer mix {54 12.5 pL, 10 pmol/L 1F 5|94
2 uL, DNA ##% 1 uL, ddH,O 7.5 pL., PCR ¥ 15k
£9: 95°C 5min; 95°C30s, 55°C30s, 72°C
90 s, 334 AMEFR; 72 °C 10 min, PCR §"317=4)
% A TR A BRA FINT . BRI 16S
rRNA JEHFFFIHEAC 2 GenBank, AR1G L& R
R R E MM ESE T MEGA 5.0 #4312 551
HeX}, Neighbour-Joining kAN RG K FH .

I 7 PKS HEK R Beryy 4 . SR KS FE YAy
J£51# KSF (5'-CCSCAGSAGCGCSTSCTSCTSGA-
3")F1 KSR (5'-GTSCCSGTSCCGTGSGCCTCSA-3");
PCR JZ WA 2 [A] 16S rRNA KA ; [y 4644 95 °C
10 min; 95°C30s, 65°C 30s, 72°C45s, 1£30
AMEHA, 72 °C 10 min,

1.4 HEREIEEMETGE

TR R EER P45 FE I 1 S FREE Ba R
4 d R MRAHE, H S mL JCRI7K ke i,
FERRAEE 50 mL &G 1SRN 250 mL —£f
P, 28 °C 140 r/min JR%HEFE 7 d, K5 7R T 4 °C.
8 000 r/min Z5.0> 10 min, I EA 0.22 pm Y
AP IEARL U, IO R R

SR FHERG B i POV 5 2 e e 40 A D B A4
LA WX 3 B 7 40 B A 1 o B A LA
LA THARNEEARRIREE R, flE T
37 °C. 150 r/min fERFRRIESE 1-2 d WGk, # Lk
BEIER 78 0 0 B 2 R RO SRR B R
FIREE SR b RSB 100 uL (1 g/L)Z5 iK%
IEERHN 6 mm BRHEIEACH b, FrsfiE ks
A R b i Re R A, B 28 °C B gRAE
B 12 d, MEEEEMREE, IR
SO A R R ) B AR, HAE 3, RIR AR
VR TR 1) B X B, 55 3R 35k R 1 ot R

2 HRSCHR[27] 7 9 A 22 A K 3 0 D 5 0 85
LR R RO A B0 FL R DU RNE PR o K R R
Wedn, BRI 3 mL YRZES 12 mL PDA B5373
FRERE T, TR EATREEFRI, K

T AR 1 AE Y B0 FLE SR T AL AR AT R AR R
Smm PEEE, BT LRI, OMEES 3K,
Bt 3-7 d i, RA 738 O s Ui 1T 5 B
o HAN T ARG R =[O R RTA B
AP T HAR)/ O BB 7% B AR -5 mm)]x100%.
1.5 E#k S123 A B IS

TG LI B bR S123 FEARD TR FR I, 28 °C,
150 r/min ¥55% 72 h 1580 Fh 73, FREFPFIRLL 5%
PR R AR K EEE IR, 28 °CL 150 t/min
PR%EF: 168 h, RIFLEERGFRY . KT KRB
F 4 800 r/min B.0> 20 min, 45 20 L LA .
1.6 RIS B R EMRT

RIEFTAS 20 L KA A e | 1R L g
BEBEFEIRL, AR BOR 2 R 4 K R A5 1 Tl B A B
WM TR TRAEY) o 2B LHZENT . R
FEJEAT S BEAT E TS R vk e . glifk, 1595
4 PR S . BTSN E S A S ) 53 ¥
H# , Bruker AVANCE-400 MHz G HARAURHE 1Y)
i "H-NMR 1 C-NMR B 74047, 45 A4
JE XS BT AR 40 i A T A5 AR AT

2 GRE54W
2.1 EMHMSBEMEE

IR Z BF AR AR Sl PR A A B A TR, AR
PR ARVRHEAS 2] 11 MR, RERERE 16S IRNA
FHW P JE 4 BLAST ELXF, MEGA 5.0 4%
Neighbor-Joining ZZEHARI(E 1), Z5REIHILS)
9 & T 5% B 1 JE (Streptomyces) FIR 5 = K # &
(Pseudonocaria).
2.2 IEFEMR I8 PKS ER N

SR FHBRG Y 0 RN BR 22 A K R R X 4 1 3k
MR T TYURIE R, R 1 258K, 8
PR R AN R B PTG e, 7 SRR —E
MIPTE BTN, P pERE S123 WX g I TR
PRIA B A . X 11 BRINAE R B T
RIS & BAF(PKS-DAH G R HEAT T i, 4% bk
() 181 PKS HEH i A 45 R LK 2, HAA PKS-I
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123 (JF793509)

641 SLe5 (JQ009381)

123.1 (JF793508)

Streptomyces indonesiensis DSM 417597 (DQ334783)
Streptomyces sp. D13P3T (AJ391831)

Streptomyces angustmyceticus NBRC 3934T (AB18481)
100r Streptomyces silaceus NRRLB-24166T (EU812170)

L S80 (JF793512)

Streptomyces diastaticus NRRLB-1773T (DQ026631)

100

86

22 00| SLel0 (1QV09383)
73 S144 (JF793514)
S142 (JF793513)
100 Streptomyces xiamenensis MCCC 1A01550" (EF012099)
SLs1 (JQ009382)
73| Pseudonocardia carboxydivorans Y8T (EF114314)
SLel3 (JQ009380)
100/ S126 (JF793516)
71 S114 (JF793507)
Escherichia coli ATCC 117757 (X80725)
002

1 ETF 16S rRNA EEFIMZRE S FEBRERNEE R R L B
Figure 1 Neighbor-Joining tree showing the affiliation of 16S rRNA gene sequences from surface sterilized tissues of
Dongxiang wild rice
TE: 55 TR 16S rRNA JEPFFSITE GenBank FHE 55 33 DRYBCT- R - RGEMI 1000 Y5 IHE Mz 19 5 1Y
ForEe s ARIRERZIEE 0.02 183 2% 16S IRNA FEH P AR EfL 22 5.
Note: The numbers in parentheses represent the accession numbers in the GenBank for the 16S rRNA gene sequences of those type strains

and the new isolates. The numbers in the branching points are bootstrap values (expressed as percentages of 1 000 replications; only values
above 50% are shown). The scale bar indicates 0.02 substitutions two percent nucleotide position with their 16S rRNA gene sequences.

F1 AERZEETUEE RN

Table 1 Antimicrobial activities of tested endophytic actinomycetes

R (B0 /S KIATFE s OmaERE AEZORE KRELRE DR
Genera (No.) Strains E. coli S. aureus B. subtilis R. solani (%) G. zeae (%)
Streptomyces sp. (8) SLeS Sand SEEE ot 72.83 -
S123 AHER HHE AR 81.68 56.40
S144 = = = = =
SLsl = A = = =
SLelO = A = = 50.51
S142 = A = = =
S80 = HE = = =
S123.1 A= A Hr = =
Pseudonocaria sp. (3) S126 - Sns = - 17.99
S114 = = = 13.00 35.32
SLel3 = = = 65.35 57.08

e - CWIENE; +: AR ERTE 10-15 mm; ++: I ERTE 15-20 mm; +++: PERE HA>20 mm.
Note: —: No obvious activity; +: Inhibition zones 10—15 mm; ++: Inhibition zones 15-20 mm; +++: Inhibition zones greater than 20 mm.

http://journals.im.ac.cn/wswxtbcn
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bp M1 2 3 4 5 6 7 8

9 10 11 M

2 HEBEREERAD PKS 1 EF 1

Figure 2 PCR amplification of PKS I gene from genomic
DNA of isolates

Note: M: Marker; 1-11: S123, S123.1, S114, S80, SLe5, SLel0,
S144, SLel3 S126, SLsl, S142.

R kR 291 R S123 ., S123.1, S114., S80. SLel0,
S144., S126, S142, WFFT4sH /R PKS-T 3K i
MY BHMA R, B RARER Y 72.7%
23 EHSI2ZI YN BEEERE

1 AL, BERE S123 & —REXHE < 40
FLH A BRI TR N A R . R T R
FERE TR, B0 TS 20 L & i FH A it AN 2.8 . g
BEREAEHL, 25 TLC {EPEAIN, 455 W /R fesim A4 T
Witk o AEBOR 2080 T W 4R MU AT B A T Bk 2K B Y i
H A8 MM OERFEIYIZE B (3.5 g)s

BE A SRR VR (R - TR O R,
100:0-0:100)138 5 #5315 P1-P5); W4 P3
ZAE [ RERCAS BRI A0 1 (15 mg); 12 B 4%k
JRE AT B e (o T - R B, 90:10—0:100;5 2
iR ZBE-F B, 100:0-50:50), 153 15 MBI
E1-E15), HAE 0 B9 & & LH-20 &Elett, HfE
VR, SRS AT =101, RBLH 58] sk
5 2 (24 mg)o XS BRI S A T T R
FZ R LIRS 34T

&Y 1: AR E), AERAR, ESI-MS
m/z 747.465 0 [M+Na]", '"H-NMR (CDCl;, 400 MHz)
5431 (1H, m, H-9), 4.13 (1H, m, H-7), 3.90 (1H,
dd, J=3.6, 7.6 Hz, H-24), 3.60 (3H, s, CH;0-40),
1.50 (3H, s, Me-35), 1.08 (3H, s, Me-34), 1.04 (3H,

d, J=6.0 Hz, Me-31), 0.99 (3H, J=6.8 Hz, Me-37),
0.97 3H, J=4.0 Hz, Me-39), 0.93 (6H, J=4.0 Hz,
Me-33, Me-36), 0.87 (6H, d, J=4.0 Hz, Me-32,
Me-38); “C-NMR (CDCl;, 100 MHz) 6177.0 (C-1),
44.0 (C-2), 73.1(C-3), 27.5 (C-4), 26.3 (C-5), 23.1
(C-6),69.2 (C-7),35.3 (C-8),60.2 (C-9),32.2 (C-10),
78.6 (C-11), 35.5 (C-12), 108.0 (C-13), 39.0 (C-14),
41.8 (C-15), 82.1(C-16), 82.2(C-17), 25.9 (C-18),
30.7 (C-19), 83.6 (C-20), 86.1 (C-21), 35.3 (C-22),
32.9 (C-23), 75.1 (C-24), 78.6 (C-25), 31.8 (C-26),
37.0 (C-27), 37.2 (C-28), 96.9 (C-29), 68.8 (C-30),
16.2 (C-31), 17.4(C-32), 15.6 (C-33), 22.9 (C-34),
27.5 (C-35), 13.1(C-36), 12.9 (C-37), 10.9 (C-38),
13.1 (C-39), 58.0 (C-40), VA %E5 ClikHGE S #
— 32 s e H P 7§ % (Nigericin), 544
LI 3,

&y 2. BEEHR(TEE), "HNMR (CDCls,
400 MHz) 6 6.98 (1H, d, J=11.8 Hz, H-3), 6.57 (1H,
t, J=11.8 Hz, H-4), 5.90 (1H, t, J=11.8 Hz, H-5),
433 (1H, d, J=9.0 Hz, H-6), 5.18 (1H, s, H-7),
5.82 (1H, d, J=9.0 Hz, H-9), 2.79 (1H, t, J=7.0 Hz,
H-10), 3.55 (1H, overlap, H-11), 3.53 (1H, overlap,
H-12), 1.77 (2H, s, H-13), 1.63 (1H, overlap,
H-14), 2.47 (2H, m, H-15), 7.42 (1H, s, H-19),
0.96 (3H, d, J=6.5 Hz, H-22), 2.03 3H, s, H-23),
1.01 (3H, d, J=615 Hz, H-24), 1.79 3H, s, H-25),
3.36 (3H, s, 6-OCHj), 3.30 (3H, s, 12-OCHj),
8.95 (1H, s, NH); “C-NMR (CDCl;, 100 MHz) &
168.1 (C-1), 134.6 (C-2), 129.1 (C-3), 126.2 (C-4),
136.9 (C-5), 81.4 (C-6), 56.7 (6-OCHj3), 81.8 (C-7),
156.0 (7-OCONH,), 133.3 (C-8), 133.1(C-9), 322
(C-10), 72.7 (C-11), 81.0(C-12), 57.3 (12-OCHa),
34.4 (C-13), 28.0 (C-14), 32.6 (C-15), 117.4 (C-16),
1533 (C-17), 183.3 (C-18), 108.2 (C-19), 140.5
(C-20), 183.1 (C-21), 12.3 (C-22), 12.5 (C-23), 23.2
(C-24), 12.9 (C-25), VL FHdE 5 3CHk[29] 08 — 2L,
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Wk &W 2 S 17-BH AR R R R
(17-O-demethyl geldanamycin), Z5# UL 3,
24 LEMHINEEMY

A 1 (Nigericin) HI{LA 4 2 (17-O-demethyl
geldanamycin)Xf 4 FHg/R B A KM HIVEH WL 2,
MR 2 Bi T, e R Dy 100 pg/BEARR I,
A 1 XA B 2 AR TR M6 B (3 A BR T A
VB 5 PEAE T IR RS 22 (50 pg/U84R R )AH Y, i P
HARS AN 19.3441.04 mm Al 17.28+1.42 mm, Xf
IKAB SO AT — 2 s s B 2 X
BOATA BRI . AR . AR AR AR RS S
Filio R IR

3 W
YN A BA SN2, AR
W AR BT QG AR AT | KRR A TR
BHHE YRR R AR Z R, AR £ BF/E A5
BLERAP DX N 9 2R & B Ak K R A R v 0 B 45 3
11 BRI, Wid 16S rRNA JEHFHI RS LT 5
B B 1A 2 A8 B R 8 Ao R IR,
Horp 25 TR R 4 B ey, X5 MR TR AR AR
AR KR S 2l HITRE ) v N AR R BRI SR )
FA—BU ™12 A5 IR 0 P AR R T TR
Az, FiE R —, XATRESICRAT S Higrint
(0]
O}— NH,

OCH,4

H,CO

B3 k&1 2 iR

Figure 3 Chemical structures of compounds 1 and 2

F2 ka1 N2 MIEEE

Table 2 Antimicrobal activities of compounds 1 and 2

R ER LIRS
wEY Inhibition zone diameter of growth (mm) O 7K FE S 1 )
Compound AR SR AUAT TR BB AR IR KIGtFi Inhibition rate
B. subtilis S. aureus E. coli (against R. solani, %)

PN
fem i 19.34+1.04 17.28+1.42 0 18.78+3.28
Compound 1

a2
&Y 0 0 0 0
Compound 2

=
= 20.21+1.54 21.22+1.32 24.55+1.68 -
Chloramphenicol

T RPEHR PR prfEz, - R

Note: Data in the table are X +s, —: No test.
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RS EPAERGHAT /A K, AR Z RS 5)
B, ZAHY N R R T RE R £
ﬁé,lﬁ;[m,%]o

PUARTE PERMZE R R, KA Rtk A PR
PR B35, o ERR S123 ot A il
BRI A SR IR o HE— R 23 B Y B Bk
HEAT 17 PKS FEA ik, 195 8 MRFHPERMR, R
[ % PKS SEH 2 AFTE R AL R AL AR,
JE Ty i e R T A 7 0 1 O VR A R SR P )
SrEs bz )z el AR 17 PKS %
PR 5 356 5 AT R 0 00 TR0 P AR DG P iR AT 240, TR R
S144 K] 1 A PKS LA, HHAA BT AT HT
PRI 5 [ Bt A TR iR FR AR SCA R 1) PKS AH DG
PIAEAE , (BAEDTBE TG A 2R B T R i
BTETE, WIEKE SLeS, LiRiXsbsbifnlaely 1 Al
PKS LR FE =W (5 A K, TEH U 5%
PE TR T ARV Z DU E , Rb IR
EREEAKE, HATEGEMNEFR I T AR
SEEE ShFGE, AIRAIR AL G A — e
R P R 3 o fhag A = A A A (R TR P I
i A A B LA B R AR,

MERRE S123 Hhor B A5 B A Uk AR AR =4 5350
BT PRBUAEREIGY, HYEARLEY)E
P, (B 1 JEHRIEER) R RBIIAER, &%
HpiA R 1R PKS R A R0, Kk 2% ik
FPUE R A AR Y R RRIR & W5 1 MBS+
SRRV, I PUER RRRURE B A AR 7
ATl A=, HAMESY) 1 EHA I HIH A2
FREER G T, ANPRIN AT IR . WERIR ZEFLAT 1T
SEOEEREECT, [ HhHE B AT S i e
AHTEPECS  ZEABE ST P A ) 1 R 2RI
SO R PR R I BRI, X 51%2
A Wit A 22 [Q BRPE A B EAG W S A Al s 4, i
it 5 2% FG BA P AN A AU R A — 2T, kG
WIAE KRG SO 7 B 100 361 336 a8 v ) RICR AN B
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