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Secondary metabolites of co-culture of Alternaria alternate YX-25 and
Streptomyces exfoliatus YX-32

HE Xiao-ping, SU Deng-quan, DING Li-jian, HE Shan
Li Dak Sum Yip Yio Chin Kenneth Li Marine Biopharmaceutical Research Center, Ningbo University, Ningbo 315800, China

Abstract: Objective To study the secondary metabolites of the co-culture of fungus Alternaria alternata YX-25 and Streptomyces
exfoliatus YX-32 isolated from mangrove mud in Yunxiao Country of Fujian Province. Methods The compounds were purified by
silica gel and Sephadex LH-20, followed by semi-preparative chromatography. The structures of the compounds were determined by
MS and NMR. Results Nine compounds were isolated from the crude extract, which were identified as gliotoxin (1),
12,13-dihydroxy-fumitremorgin C (2), fumitremorgin (3), bisdethiobis(methylthio)gliotoxin (4), demethoxyfumitremorgin C (5),
vermistatin (6), cyclo-(L-Trp-L-Pro) (7), 6-methoxyspirotryprostatin B (8), and citrinolactone D (9). Conclusion Nine compounds
were isolated for the first time from co-culture of the fungus Alternaria alternata YX-25 and Streptomyces exfoliates YX-32,
including indole diketopiperazines, polyketides, and cyclopeptides. The co-cultivation method can be as a new method for
enrichment of secondary metabolites.
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10615 2 I UAE D B E AN BT, — S kR
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R3] 5 MEALRE TR A RS B B L AT AEA), Wang
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AT INH AR 2~ B LR AR T 43 B A5 )
30 PRIKZGEA « 3 FRECE o« X EAT TR T BN = R I,
FWg R B AT I AT I B & HPLC 208, KILE
PEARZE, [FIBIRBAC b . TR 3
FETTES FIEEAW Y. AW FUILESE 1 PRILH
Alternaria alternate YX-25 5351 73 4h 30 BRALE B

TR, WUNERIE G R MOE TR, R
o — Mk B 5L B Streptomyces exfoliatus Y X-32
LR FACE YIS TR, RV MR e 4RI
B B /M IR (MIC) A 8~32 pg/mL, HIX
R EE . TRIEHKEILR AR, Xk
W =i B AT IRGARM P o 15, 135 9 MEE
Yy, 4% g N gliotoxin (1), 12,13-dihydroxy-
fumitremorgin C(2). fumitremorgin(3). bisdethiobis-
(methylthio)gliotoxin (4). demethoxyfumitremorgin C
(5). vermistatin (6). cyclo-(L-Trp-L-Pro) (7).
6-methoxyspirotryprostatin B (8) F1 citrinolactone D
(9), Z5F DL 1o ARSLES IR MNIEFE R Alternaria
sp. YX-25 FZ 4 Streptomyces sp. YX-32 Jut53%
ORI T 9 MG, Ik T ERIRESE . RS
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R CEEE AN D: W2695 3B AL (3 |
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ODS-A il & #£(250 mm X 10 mm, 5 pm); YMC-Pack

1 &YW 1~9 et

Fig. 1 Structures of compounds 1—9
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ODS-A 70 #rFE (150 mm X 4.6 mm, 5 pm); = %0K
FEGE TS RA (R R A TR A F]D;
WM IEARPAEAN (PEE AT E e A ] o H At i
Jig (200~300 H). #HZE R (TLC) GFass FERR,
H 9L T, Sephadex LH-20 (Jb5i{dE3E e Rt
FOR AR AT o 32U Bl N A4l WA
EREAF Ny Rkl (R EZER A D,
2
2.1 BEHRRIREREE

WS B EEE LM, L 1 g,
N 9 mL BITEEIK, ARG #EY 5 min
JEfF BB . 72 55 CHEE/KE S min, f# 5
IR BEIRATEIRAT T 5 Moy s 3G 9528, 28 "CIHEIRES
78 3~5d. PHIUEASZERERIHREE, PR EX
3, WETEERREFRFEST, S35 —wEER
BT 4 CUKFETARIRAT . B HEIEA. Bt
TERF AL, HHTYIDHEE, RAMFER TSR] 3 A
B 30 MR . H iR T—80 ‘CUkAH .
2.2 EFETGIE
2.2.1 PDB HRZERHEH 10 g. HEH 20 g
th175g. 4K 1L,
2.2.2 ISP4 H[VAEVEVER) 10 g. CaCO; 2 g K,HPO,
1 g« MgS04*7H,0 1 g. NaCl 1 g FeO,*7H,0 0.001
g+ MnCl0.001 g. (NH4),S0,2 g. ik 17.5 g, 4l
/K 1L,
23 KEABHERE

PDB: LA EIZ N 10 g H&HE 20 g 2k
17.5 g+ 4i/K 1L,
24 BEHRERE

Iy BRI B . T AR R 2H DNA, B A
%14 ITS1 (5°-TCCGTAGGTGAACCTGCGG-3)
F1 ITS4 (5’-TCCTCCGCTTATTGATATGC-3"), JiX
LR A S S-C-Act-235-2-8-20(5°-CGCGGCC-
TATCAGCTTGTTG-3’) Al S-C-Act-878-a-A-19 (5°-
CCGTACTCCCCAGGCGGGG-3"), # H i # bk #
Bl 7 471 DA K TR R AL PP 413647 PCR IR ST, #4
PR R FEE R 51715 GenBank H CATERIFRAH
P HI AT
25 BEHMEIEZHFARELE

P ORTE ) R RIS, 3 il BcH| 3 ) PDB.
ISP4 JRAREE FRILAE M1 ids 72k, [FIRECH] 100
i PDB K1 % H o A 2li4b fa BB o ik 1 20 ) el
F| PDB. ISP4 15373 25 C. 150 t/min [I&1F T 5

72 3 dE NP SHEMERE .. HZE 10 mL
TR EIFC L PDB i35 (400 mL/fD, 100 i
PDB 3557 5 [F] 45 SRR IR 35 57 15 ds
26 RERESSE

15d KIgsemi)e, LR K41 40 L. H
AR AT B, AR BIRK BB 224K . R T%
T AR S IR S BRASHN 3 IR B 22/ in A/
B, SR (REE-—EHF 1D R 8h, &
23, HEERBRIRREHA0KEW, R
SRR 3 Ik, B Ja ¥ B VRN B AR (B TR, £ TR 2 X
VIR 2T A RN E 45.6 go K TRIE AR
FIRBACE =P SHER AR A 355 « ULA T BE-BETR
2.5 (100 10 100 : 104 100 : 3. 100 : 50 100 :
100~ 10 : 50, 0 : 100) APEHEFIBHE VLM, AR
CFE-FEE (40 1 1. 30 0 1. 0: 1) BEEEWL, TLC
EREF, HPLC Al &Jf, L4539 M%) Fr. 1~9.

M9 AN BkIE 2 ANH S Fr. 4. Fr. S d#E—30
resdifb. R4y Fr. 4 (2.8 @) #H4T Sephadex
LH-20 7355, {E5-HTfa &I 3 M4 5 Fr. 4A~
4C. FH A5y Fr. 4B 34T H A A 3] 40 S0
Y7y Fr.4B-1~4B-40, Fr. 4B-15 ZH it 2 i) 46 7
HPLC 4 (ZJ§-7K 45 55, AR 2 mL/min)
BREMAY 1 (25mg). 2 (10 mg). Fr. 4B-19 44y
ISP 22 HPLC #il#% (ZME-7K 42 058, 1A
& 2mL/min) 32MEEY 3 (6 mg). 4 (7.5 mg).
Fr. 4B-23 H7pid@id )£ % HPLC 4% (ZJig-K
35 1 65, AR E 2 mL/min) 1534 54 5(4.5 mg)
6 (5.5 mg). Fr4B-33 4t i &% HPLC i
% (OHE-7K 33067, MARGE 2 mL/min) 1321k
A7 (12 mg). Fr. 5 5640t Sephadex LH-20 43 &,
GONTIEEIEN 3 NMEYLS Fr.SA~5C. KA H
Fr. 5B AT M A, 53] 50 NN Fr
5B-1~5B-50, Fr. 5B-19 ZH4rilid 4% HPLC
Hil#% (LHE-/K 58 42, FRFIE 2 mL/min) 3%
&8 (15mg). 9 (11.8 mg),
3 #RESH
3.1 BEFEFESHER

AN [R5 IR B YX-25. R YX-32
ANEEER TR DA SO H LR 7R, R ILAE PDB 1 ISP4
REFRFL AR T B IR, 2 RRE ARG =4
WAEE, WK 2~4. (HRILE IR BRI IREAR
W= ECR, (RS RE D IR AR = )& 4%
PRIk, WHRRGAREs+E, WK S,
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32 EMEE PERR RN 99%. 45a COE B RERHE, 8N

HE N ITS tDNA JFHICLRER 16 S Alternaria alternate. Wtk YX-32 5 Streptomyces sp.

rDNA 5 GenBank (i i DA FFAI#EAT BLAST  MIFIRTER 9 100%. 45 LSRR B V&R AE
Loxt. 25 FAERA B bk YX-25 5 Alternaria sp. [IFE %52 N Streptomyces exfoliatus, YLK 6. 7.
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Fig. 4 HPLC of extracts from strain YX-32 cultured on
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Fig. 2 HPLC of extracts from strain YX-25 cultured on

PDB medium
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Fig. 5 HPLC of extracts from co-culture strains (YX-25
and YX-32) cultured on PDB medium

Fig. 3 HPLC of extracts from strain YX-32 cultured on
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Fig. 6 Phylogenetic tree based on sequence construction of strain YX-25 ITS gene fragment
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Fig. 7 Phylogenetic tree of strain YX-32 based on 16 S rRNA gene sequence

33 HW%E

th&EW1: LKA, ESI-MS m/z: 325.3 [M—
H], 44 'H- f1 BC-NMR H4EH# 4 F XA
C13H14N,048;. "H-NMR (600 MHz, CDCl3) d: 6.00
(1H, m, H-9), 5.95 (1H, m, H-8), 5.79 (1H, dd, J =
9.9, 1.5 Hz, H-7), 4.84 (1H, m, H-6), 4.41 (1H, d, J =
12.7 Hz, H-5a), 4.27 (1H, dd, J = 12.9, 7.7 Hz, H-3a),
3.74 (1H, d, J = 17.9 Hz, H-10), 3.42 (1H, dd, J =
12.4, 5.6 Hz, H-3a), 3.19 (3H, s, H-11), 2.96 (1H, d,
J=17.9 Hz, H-10); "*C-NMR (150 MHz, CDCl) ¢:
166.1 (C-1), 165.5 (C-4), 130.8 (C-9a), 130.2 (C-7),
123.4 (C-8), 120.4 (C-9), 77.4 (C-3), 75.7 (C-6), 73.3
(C-10a), 69.9 (C-5a), 60.9 (C-3a), 36.7 (C-10), 27.6
(C-11)o LA -3l Bt 5 Sempafa s A — 57, e
TEWAW 1N gliotoxin.

& 2. #EHAK, ESI-MS m/z: 410.2 [M—
H], 44 'H- M1 BC-NMR FHEHEN 4 F R KA
C»,H,5N305. "H-NMR (600 MHz, CDCls) 6: 7.80 (1H,
d, J = 8.6 Hz, H-16), 7.69 (1H, s, NH), 6.84 (1H, d,
J = 2.2 Hz, H-19), 6.80 (1H, dd, J = 8.7, 2.3 Hz,
H-17), 5.87 (1H, dd, J = 9.5, 1.3 Hz, H-3), 5.74 (1H,
dd, J =2.7, 1.3 Hz, H-13), 4.80 (1H, dt, J = 9.6, 1.5
Hz, H-21), 4.67 (1H, d, J = 2.8 Hz, 13-OH), 4.43 (1H,
dd, J = 9.8, 6.7 Hz, H-6), 4.15 (1H, s, 12-OH), 3.83
(3H, s, 18-OCHj3), 3.64 (2H, m, H-9), 2.47 (1H, m,
H-7), 2.12 (1H, m, H-7"), 2.11 (1H, m, H-8), 2.07 (1H,
H-8'), 2.00 (2H, d, J = 1.3 Hz, H-23), 1.67 3H, d, J =

1.4 Hz, H-24); "“C-NMR (150 MHz, CDCl3) 8: 171.1
(C-11), 166.2 (C-5), 156.8 (C-18), 137.6 (C-20), 134.7
(C-22), 130.2 (C-2), 124.1 (C-21), 121.3 (C-16), 120.8
(C-15), 110.0 (C-17), 105.5 (C-14), 95.1 (C-19), 83.1
(C-12), 68.7 (C-13), 58.8 (C-3), 55.8 (C-25), 50.3
(C-6), 45.4 (C-9), 29.3 (C-7), 25.8 (C-23), 22.6 (C-8),
18.4 (C-24). VA_EJi Mt 5 SCiffag 3 A — 5,
WAL &) 2 4 12,13-dihydroxy-fumitremorgin Co
WEY 3: FOK A, ESI-MS m/z: 378.3 [M—
HI, %4 'H- M BC-NMR Bd i 4> 7 R
CHysN;305. "H-NMR (600 MHz, CDCls) 6: 7.73 (1H,
brs, NH), 7.44 (1H, d, J = 8.5 Hz, H-16), 6.86 (1H, d,
J =22 Hz, H-19), 6.81 (1H, dd, J = 8.6, 2.2 Hz,
H-17), 5.98 (1H, d, J = 9.5 Hz, H-3), 4.90 (1H, dt, J =
9.9, 1.5 Hz, H-21), 4.18 (1H, ddd, J = 11.6, 5.0, 1.3
Hz, H-12), 4.11 (1H, ddd, J = 8.8, 7.1, 1.3 Hz, H-6),
3.84 (3H, s, CH;0-18), 3.64 (2H, m, H-9), 3.51 (1H,
dd, J = 15.9, 5.0 Hz, H-13), 3.11 (1H, ddd, J = 16.0,
11.6, 1.2 Hz, H-13), 2.41 (1H, m, H-7), 2.23 (1H, m,
H-7'), 2.07 (1H, m, H-8), 2.01 (1H, H-8"), 1.99 (2H, d,
J = 1.3 Hz, H-24), 1.65 3H, d, J = 1.4 Hz, H-23);
BC-NMR (150 MHz, CDCly) J: 169.7 (C-5), 165.8
(C-11), 156.7 (C-18), 137.1 (C-20), 134.1 (C-22),
132.2 (C-2), 124.3 (C-21), 121.3 (C-16), 120.8 (C-15),
119.0 (C-16), 109.7 (C-17), 106.5 (C-14), 95.4 (C-19),
59.3 (C-6), 56.9 (C-12), 55.9 (C-25), 45.5 (C-9), 28.7
(C-7), 25.8 (C-23), 23.2 (C-8), 18.2 (C-24). LA L
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s 5 BRIk E R A, MR EY 3N
fumitremorgin C.,

th&W4: AEHA, ESI-MS m/z: 355.4 [M—
H] , %4 'H- f1 BC-NMR H4E#:04r TR A
C1sHx0N>048,. 'H-NMR (600 MHz, CDCl3) &: 5.93
(1H, dq, J= 5.2, 2.4 Hz, H-9), 5.88 (1H, m, H-7), 5.73
(1H, dt, J=9.2, 1.2 Hz, H-8), 4.91 (1H, m, H-6), 4.88
(1H, m, H-5a), 4.37 (1H, d, J = 12.0 Hz, H-15), 3.88
(1H, d, J = 12.0 Hz, H-15), 3.14 (3H, s, 13-NCH3),
3.06 (1H, m, H-10), 2.96 (1H, m, H-10), 2.27 (3H,
s, 145-CH3), 2.24 (3H, s, 125-CH;); "“C-NMR (150
MHz, CDCl3) 6: 166.9 (C-4), 166.0 (C-1), 131.7
(C-9a), 130.2 (C-8), 123.2 (C-7), 120.2 (C-9), 74.5
(C-6), 72.1 (C-3), 71.7 (C-11), 69.7 (C-5a), 63.7
(C-15), 39.1 (C-10), 28.8 (C-13), 15.3 (C-12), 13.8
(C-14). LA b ik i i 5 SC ik 3 0 56 A — 5,
W% E &Y 4 N bisdethiobis (methylthio)
gliotoxin.

HEWS: HWEMA, ESI-MS m/z: 349.2 [M—
H] , %4 'H- f1 BC-NMR B4 #:04r TR A
C21H33N30,. 'H-NMR (600 MHz, CDCls) 8: 7.87 (1H,
brs, NH), 7.58 (1H, d, J = 7.7 Hz, H-16), 7.34 (1H, d,
J =178 Hz, H-19), 7.2 (1H, ddd, J = 8.1, 7.1, 1.3 Hz,
H-18), 7.15 (1H, td, J = 7.5, 1.1 Hz, H-17), 6.03 (1H,
d, J = 9.5 Hz, H-3), 490 (1H, dt, J = 9.5, 1.4 Hz,
H-21), 420 (1H, dd, J = 11.5, 5.0 Hz, H-12), 4.12
(1H, m, H-6), 3.65 (2H, m, H-9), 3.57 (1H, dd, J =
15.8, 4.9 Hz, H-13), 3.13 (1H, ddd, J = 15.8, 11.5, 1.0
Hz, H-13), 2.41 (1H, m, H-7), 2.24 (1H, m, H-7), 2.06
(1H, m, H-8), 2.01 (3H, s, H-24), 1.94 (1H, m, H-8"),
1.65 3H, d, J = 1.4 Hz, H-23); “C-NMR (150 MHz,
CDCly) 6: 169.7 (C-5), 165.9 (C-11), 136.3 (C-20),
134.4 (C-22), 133.6 (C-2), 126.4 (C-15), 124.1 (C-21),
122.3 (C-18), 120.2 (C-17), 118.5 (C-16), 111.3 (C-19),
106.4 (C-14), 59.4 (C-6), 57.0 (C-12), 51.2 (C-23), 45.4
(C-9), 28.7 (C-7), 25.9 (C-23), 23.2 (C-8), 22.0 (C-13),
18.3 (C-24). VAR 5 iR A — 5",
B EH) 5 24 demethoxyfumitremorgin C-

& 6: WHE KK . ESI-MS miz: 327.3 [M—
H], 454 'H- & PC-NMR #0437 30K CisHi606-
'H-NMR (600 MHz, CD;0OD) d: 8.01 (1H, s, H-9),
6.98 (1H, d, J= 1.8 Hz, H-7), 6.86 (1H, d, J= 1.7 Hz,
H-5), 6.78 (1H, dq, J = 13.9, 6.9 Hz, H-15), 6.31 (1H,

s, H-3), 6.26 (1H, m, H-12), 6.19 (1H, s, H-14), 3.89
(3H, s, CH;0-6), 3.82 (3H, s, CH;0-4), 1.94 (3H, dd,
J=6.9,1.4Hz, H-16); “C-NMR (150 MHz, CD;0D)
5 179.6 (C-11), 172.3 (C-1), 164.8 (C-6), 164.7
(C-13), 157.9 (C-4), 156.5 (C-9), 138.2 (C-15), 130.8
(C-7a), 130.5 (C-3a), 128.9 (C-14), 123.9 (C-10),
114.9 (C-12), 106.0 (C-5), 100.1 (C-7), 76.1 (C-3),
56.5 (6-OCHs), 56.4 (4-OCH3), 18.6 (C-16). LA_EJ¥
WO 5 OB tE A — Y, B e 6
N vermistatin.

&Y 7. AERA, ESI-MS m/z: 282.4 [M—
HI, 454 'H- Al PC-NMR E45 0 4 7 50K
C16H17N30,. "H-NMR (600 MHz, CDCl;) 6: 8.23 (1H,
brs, NH), 7.59 (1H, dt, J = 8.0, 0.8 Hz, H-4"), 7.40
(1H, m, H-7"), 7.24 (1H, m, H-2'), 7.15 (1H, ddd, J =
7.9, 7.0, 0.8 Hz, H-6"), 7.11 (1H, d, J = 2.3 Hz, H-5"),
5.73 (1H, s, NH), 4.38 (1H, ddd, J = 10.8, 4.1, 1.5 Hz,
H-9), 4.08 (1H, t, J = 7.8 Hz, H-6), 3.76 (1H, m,
H-10b), 3.66 (1H, dt, J = 12.0, 8.0 Hz, H-3), 3.60 (1H,
dt, J=12.0, 8.0 Hz, H-3), 2.97 (1H, dd, J = 15.1, 10.8
Hz, H-10a), 2.33 (1H, dt, J = 10.4, 6.9 Hz, H-5), 2.03
(1H, dt, J = 10.4, 6.9 Hz, H-5), 2.02 (1H, m, H-4),
1.91 (1H, m, H-4); “C-NMR (150 MHz, CDCls) §:
169.5 (C-1), 165.6 (C-7), 136.8 (C-9'), 126.8 (C-8),
123.4 (C-2), 122.9 (C-6'), 120.1 (C-5"), 118.6 (C-4"),
111.7 (C-7"), 110.0 (C-3"), 59.3 (C-6), 54.7 (C-9), 45.5
(C-3), 28.4 (C-5), 27.0 (C-10), 22.7 (C-4). LA_LJgi
e 5 SCR IR E R A Y, Mt s T A
cyclo-(L-Trp-L-Pro).

&) 8: HEHAR, ESI-MS m/z: 392.1 [M—
H] , 44 'H-f1 PC-NMR %48 #:0 5 F R A
C,H3N304. 'H-NMR (600 MHz, CDCl;) 6: 7.98 (1H,
brs, NH), 6.94 (1H, d, J = 8.3 Hz, H-4), 6.50 (1H, dd,
J=8.3,2.3 Hz, H-5), 6.43 (1H, d, J = 2.2 Hz, H-7),
5.75 (1H, s, H-8), 5.37 (1H, d, J = 8.9 Hz, H-18),
5.18 (1H, dt, J = 8.9, 1.5 Hz, H-19), 4.33 (1H, dd,
J=10.5, 6.1 Hz, H-12), 3.82 (1H, m, H-15), 3.79
(3H, s, 6-OCH3), 3.56 (1H, m, H-15"), 2.47 (1H, m,
H-13), 2.11 (1H, m, H-14), 2.00 (1H, m, H-13), 1.98
(1H, m, H-14), 1.59 (3H, s, H-21), 1.29 (3H, s,
H-22); C-NMR (150 MHz, CDCls) 6: 178.8 (C-2),
162.7 (C-11), 160.8 (C-6), 155.3 (C-17), 141.8
(C-7a), 138.4 (C-20), 137.9 (C-9), 128.6 (C-4),
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120.6 (C-19), 119.1 (C-3a), 117.0 (C-7a), 107.2
(C-5), 97.2 (C-7), 642 (C-18), 61.7 (C-12), 61.5
(C-3), 55.6 (CH;0-6), 44.9 (C-15), 29.3 (C-13),
25.5 (C-21),22.2 (C-14), 18.4 (C-22). LA F kit %k
W5 SR E R A Y, M s Y 8 N
6-methoxyspirotryprostatin B,

WEW9: Ak AR, ESI-MS m/z: 245.0 [M—
H], %4 'H- M BC-NMR Bl #0047
C14H1404. 'H-NMR (600 MHz, CDCl3) 6: 12.56 (1H,
brs, OH-8), 6.70 (1H, s, H-5), 6.62 (1H, s, H-7), 4.93
(1H, d, J = 6.7 Hz, H-9), 3.49 (3H, s, CH;0-9), 3.16
(1H, dt, J = 16.5, 7.9 Hz, H-11a), 2.77 (1H, m, J =
17.9, 9.4 Hz, H-11b), 2.39 (3H, s, 12-CH3), 2.30 (1H,
ddd, J = 14.1, 9.2, 7.1 Hz, H-10b), 2.15 (1H, m,
H-10a); "“C-NMR (150 MHz, CDCLy) §: 181.2 (C-1),
173.9 (C-3), 161.1 (C-8), 157.4 (C-4a), 146.8 (C-6),
120.0 (C-4), 112.7 (C-7), 109.1 (C-8a), 107.7 (C-5),
79.5 (C-9), 57.8 (CH30-9), 302 (C-lla), 27.7
(C-10a), 22.4 (C-12) LA FJIEERE 5 SOk IE R A
— M, W ELL A 9 A citrinolactone D
4 e

A SEZB8 0T 2T PR SRR ) — ok L BT DA Bk e
IT3eRESE, R HIRGAR =i T L, R &
Fop € 8 R e TS H R MR B 7 19 8 9 Mus
Y, S ilJE Tk AR AR PR
J Gy o e r g W R R S A 2 A AR E R A
L praE et pumsl, EEE b K RAEAE,
JeILAE dh A EY . BEEA AR B B
A, TE H AT TR 25 sk AR R E
Fi g 6 KRR e fr, BAT EE k!,
53 AT TR B R R A A B s B K
T B A R, B R R U 145
P, ORI R TR K IAL G a5 7743 25
AP IR RN, R 7R RSB 2
M. BT AL BE IRAE I I AR M R A SR 72 0
UG E AR =W K A T R )RR AN R FH i
o I A AR IIERE FRAE B bR R AR P AR

B, AR RIEEN A Y. st s
Y2 AEE R DL BT F0 AR TR L L SR AR L TR
ER AR 2 ) SR E i — P, andLRE IR Btk
P2 AR IR AR W = e FL R A AR e AR I 2 3t
B IR M) B OSSR AT 4 2 ¥H Rtk — DR
NIV
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