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Abstract: A new siderophore chelate (1) and 8 known compounds were identified from the liquid co-cultures
of the marine-derived Streptomyces sp. IMB18-531 and Cladosporium sp. IMB19-099 by a combination of chroma-
tography methods, including C18 reversed-phase medium pressure chromatography, gel column chromatography
and HPLC. Their structures were determined by spectroscopic analysis and chemical methods as aluminioxamine E
(1), desferrioxamine E (2), ferrioxamine E (3), terragine E (4), capsimicin (5), cyclo(L-prolinyl-L-tyrosine) (6),
anthranilic acid (7), (£)-14-methylpentadec-9-enoic acid (8), and (Z)-hexadec-8-enoic acid (9). Compound 2 showed
inhibitory activities against the expression of liver fibrosis related genes COL1A41, MMP2, and TIMP2. Compounds

5, 8, and 9 displayed antibacterial activities against methicillin-resistant Staphylococcus aureus, S. epidermidis and
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Bacillus subtilis, with MICs of 16-64 pg-mL"'. Compound 5 showed cytotoxicities against human pancreatic cancer

MIA Paca-2 and human colon cancer HT-29 cell lines with IC,, of 2.9 and 6.3 umol-L", respectively.

Key words: marine microorganism; co-culture; siderophore; anti-hepatic fibrosis; desferrioxamine E
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Figure 1 The structures of compounds 1-9
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Table 1
measured in CD,0D for 1 and DMSO-d, for 2 at 600 MHz for 'H
and 150 MHz for “C. Proton coupling constants (J) in Hz are

NMR spectroscopic data for compounds 1 and 2. J were

given in the parenthesis

1 2
Ne- 5, 5. 5 5.
L1 174.3,C 172.6,C
222" 3.00,m;247,m  250,CH, 2.27,t(6.6) 30.6, CH,
333" 278,m;2.49,m  30.8,CH, 2.57,t(6.6) 28.0, CH,
4,4 4" 164.3,C 172.6,C
55,5"  4.02,m;3.53,m  514,CH, 3.44,t(6.6) 474, CH,
6,6',6"  1.86,m;1.40,m  26.5,CH, 146,m 26.2, CH,
777" 121, m 224,CH, 1.16,m 23.6, CH,
8.8.8"  1.55,m 28.1,CH, 1.34,m 28.9, CH,
9,9'9"  3.53,m;2.90,m  383,CH, 2.98,q(6.0)  389,CH,
OH 9.87, brs
NH 7.76, brt (6.0)
H
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Figure 2 The 'H-'H COSY and key HMBC correlations of com-
pound 1
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Figure 3 (a) Inhibition of COLIAI promoter activity in LX-2 cells of compound 2. Data were analyzed by Bright-Glo luciferase assay sys-

tem; (b) The inhibitory effects of compound 2 on the mRNA expression level of liver fibrosis-related genes at different concentrations
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Table 2 Antimicrobial activities of compounds 5, 8, and 9 (MIC, ug-mL™")

Microgranism Strain No. 5 8 9 Rifampicin
Staphylococcus aureus (MRSA) ATCC 33591 32 64 64 <0.097 6
Staphylococcus aureus ATCC 29213 16 32 32 <0.097 6
Staphylococcus epidermidis ATCC 1228 32 32 64 <0.097 6
Bacillus subtilis ATCC 6633 16 32 64 <0.097 6
Pseudomonas aeruginosa ATCC 27853 >128 >128 >128 8
Morganella morganii ATCC 25830 >128 >128 >128 10
Escherichia coli ATCC 25922 >128 >128 >128 8
Candida albicans ATCC 10231 64 32 64 <0.097 6
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BT 3~101% . X — S5 R A, I I I e
T BB B P 5 A 2 B AR RV AR R S PR IR AR R
R IE, B0 T HAED =PI 2 2 RE . A, AT
BB =) 3 EoRIE T B & W, KRGS 1
SRR BVRFAE AR 7= 0, 7T Re 5 R RE % Hh B I AR
K2 BHMEAE K. RUIKE 2) KP4 iE R
IR, (G155 — BRI

LI I

'H."*C NMR i ] Bruker 600 MHz #% f 3t 3% 43 il
5E ({8 ¥ Bruker 2 7); HR-ESI-MS i il Waters UPLC
XevoG2-XS Tof VRUAH 13— 1 43 3% Jod 1% B FH Al e (36
Waters /A ) ); LC-MS 4347 i LC-MSD 1946D & #H 5
Tl — o T IR A (35 B e 48 A | ); HPLC il £ € 1%
By LC-20AP {UAH i A% (H A B3 A wl); o s ik
F BuchiPure C-850 H &1 J& €43 4% (%ifi & Buchi 2 #);
ik R AT (03 32 R Sephadex LH-20 (36 [E GE Biosciences
x #]) Fl Toyopearl Gel HW-40F ( H A< Tosoh 2 #]); K
FLW Bt ¥4 I Amberlite XAD7HP (3£ [E Rohm &Haas 2
Al); N L dh (R gAY A ).

B bR IMB18-531 43 &5 H )7 75 b ifg 8 I & (109°
6'38"E, 21°1'35"N) & % 5& P J&@ ¥ 47, H 16S tRNA
7 5\ 5 JB ) 8% 55 1 Streptomyces xiamenensis 318 (Gen-
bank No. CP009922) FHBLFE A 100%, HR 4 ik % 8 J¢
16S rRNA J7° 51| 73 4, 4 12 1 Wk 1 2 O B 25 1 8 B A
B R IMB 19-099 73 85 H LA 287 JL P W2 35 (152°
25'5157"E, 5°51'9733"N) g 8 1) B ¥ (Gammarus sp.,
R AL R R B A PR A R L), TS X35
DNA J7 %I 5 ¥ #1 J& 3 % Cladosporium endophyticum

MFLUCC 17-0599 (Genbank No. NR_158360) #H {21 /&
N 98.35%, AR B R AU K 1TS J7 1 40 AT, K 1% B R 1
SENE B TR . BRI DR AR T b [ R R B 5 24 2E
VIHCARTIE 0 P 6 K0T 24 (AR D) Tiide Sieg =8
1 kB

B Pk IMB18-531 #2 FhF- M1 5 32 5 (JEH) 10 g
BHERY 4 ¢ B A2 g BB 18 g N TilEEE 30 g &
BFK L) BIR PR B, 28 cClHIERT 97 8 K, L H
VP 2RI 2 om® 72 A5 1R 25 B B IR B, 4520 T 100 mL
TCG 5773k (H & M4 ¢ IR E A S g JHE A3 g A
T 30 g £ 8 /K 1 L) 19500 mL = 1 i,
28 °C.200 r'min ¥ 77 3 K15 BN ML W M 7. 1# bk
IMB19-099 % il T PDA k% 5% # 4 I, 28 °C N k% 5%
6 K. FTCHE AT 2 om® K /N1 75 B8 35 AR B e f 1
100 mL PDB 5 72 5 (SR E R MK 3 g H 4 b
20 g N L2630 g 2B 77K 1 L) #9500 mL = ff1 )il
1, 28 °C.200 r'min E % 95 3 R P HEF 7.
VIR B 5 LB PR AR FA L 4: 1 IR 20, B 10 mL 4%
Bl T2 100 mL TCG #% 77 £ 1#] 500 mL = ff i b, 3%
320, 28 °C~200 r-min” FEH LR R RS K.
2 RESNE

W R IR AL 32 L, B9 003 B 2R R B TR
22 AR HI IR (3 Lx3) A R H . EIHFBIMA Amberlite
XAD7HP K FL# i (200 mL-L™"), 120 rmin” §Z#% 6 h,
PRI 7K S 50% B | H I 0 T ) 2 00 e 5 12 Lo %
AU i A WL 7358 Tt P 8% N U0 23« B 2 445 AT ) i B
AT TN B VR, AR R UR B 35 ¢
WY E M C18 b Sk 1 (C18 [ A ALK 1 kg,
49 mm x 920 mm) 7 &, KK 10%+30%+50%-70%
90%- 100% H I F1 100% P4 Fi 1247 B i, 43 31 7 A9 55
(F,~F.)s

W5 F, (23 g) 4 Sephadex LH-20 ¥t i 53, 30%
FH I e e 759 2 10 AN 45> (F,~F,,)- F, (481 mg)
2 HPLC 4 i% (Capcell PAK C18 AQ, 5 pum, 10 mm x
250 mm, 6% H L% 0.1% H 8, 3 mL-min™) 4l {75 5|
&1 6 (79 mg) A7 (3.2 mg).
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W5 F, (2.6 g) 4 Sephadex LH-20 #it i .1, 50%
FEE e, 192 11 N4 (F,,~F, ). F,, (880 mg) &
C18 Jo M HE fie v H A B3 (20 g) 33— 43 55, 5%~
35% KR B e, 15 80 11 M4 (F,, ~F,,,). H
HF,, %4 HPLC i (Capcell PAK C18 MG II 5 um,
10 mm x 250 mm, 14% Z i, 4 mL-min™") Zi4L15 21k
W13 (60 mg) A1 (6 mg).

W Fy (2.1 g) 4 C18 & MRk i o JE A 8
(40 g), 10%~70% H BERA BN, 152118 M5 (F,,~
F, o). F,, (220 mg) £ HPLC &% (Capcell PAK C18
MG II 5 um, 10 mm x 250 mm, 20% Z Ji5 5 0.1% H 2,
3 mL-min") 2L 73 2|54 2 (73 mg); F,, (112 mg)
2 HPLC ta it (Capcell PAK C18 MG II 5 um, 10 mm x
250 mm, 15% ZJE 0.1% H R, 3 mL-min™") 44k 15 3
&Y 4 (11 mg).

W F, (1.86 g) 4 Toyopearl Gel HW-40F #E & #
ik, 75% W BB, 153 16 NH 57 (F,,~F, o). F.q
(501 mg) £ Sephadex LH-20 % g £ 0 %%, 75% W %
PSR S MWH S (F, ~F,es)e Foos (227 mg) &
HPLC & (Capcell PAK C18 MG II 5 pm, 10 mm x
250 mm, 45% F %, 3 mL-min") £ R 4ifh 15 B4k &
Y18 (10 mg) F19 (7 mg). F,, (14 mg).F,, (10 mg).F,,
(13 mg) 4 HPLC i} (Capcell PAK C18 MG II 5 um,
10 mm x 250 mm, 47% £, 3 mL-min") £ X 464k 15
FMLEYI5 (3 mg).

AP 1: R Bk K UV (MeOH, HPLC-DAD)
e 218 nm; 'H NMR (CD,0D, 600 MHz) #1”°C NMR
(CD,OD, 150 MHz) # # W. % 1, HR-ESI-MS: m/z
625.315 6 [M+H]" (C,,H, AIN, O, FL i {H ] 625.314 2).

AW 2: A @K A ; UV (MeOH, HPLC-DAD)
e 200 nm; 'H NMR (DMSO-d,, 600 MHz) F1°C NMR
(DMSO-d,, 150 MHz) #{ #% . % 1; HR-ESI-MS: m/z
601.355 5 [M+H]" (C,,H,,N,O, ¥ it {5 & 601.356 1).
DA b H 0 5 SC R 4R OE 1) 25 2k X E (desferrioxamine
E, X 4 nocardamine™ ") ¥4 — &, R LKL &2 K
SERTHE N E B IZE.

&Y 3: TRk K ; UV (MeOH, HPLC-DAD)
A 240,445 nm; HR-ESI-MS: m/z 654.265 7 [M+H]"
(C,,H,FeN O, EL i {5 N 654.267 6). &%) 34 NMR
BAg M, B R HMPCES, RS
AP BT, B &34 8- ih i ab B, [k 8
HMF BT, A HPLC AL 5 R 2k & 2. DL 3
A Jot B 5T 1 A 5 SCERPIRGGE IR R R R E
(ferrioxamine E) 4 — 2, NItk &) 3 (1) 45 ¥ 1 i€
NURERAHRE.

tE4: AEkAR; '"HNMR (DMSO-d,, 600 MHz)
52.28 (8H, t, J = 6.6 Hz, H-2/3/2'/2"), 3.00 (8H, t, J =
6.6 Hz, H-5/9/9'/9"), 1.35 (8H, m, H-6/8/8'/8"), 1.20
(6H, m, H-7/7'/7"), 2.58 (4H, t, J = 7.2 Hz, H-3'/3"), 3.46
(4H, t, J = 6.6 Hz, H-5'/5"), 1.48 (4H, m, H-6'/6"), 7.73
(4H, brt, NH), 9.61 (1H, brs, OH); *C NMR (DMSO-d,,
150 MHz) 6 171.5 (C-1), 31.1 (C-2/3), 172.0 (C-4), 38.3
(C-5/9/9'/9"), 28.7 (C-6/8/8'/8"), 23.5 (C-7), 171.3 (C-1"/
1"), 30.0 (C-2/2"), 27.5 (C-3'/3"), 171.3 (C-4/4"), 46.9
(C-5'/5"), 25.8 (C-6'/6"), 23.2 (C-7'/7"); HR-ESI-MS:
m/z 585.361 7 [M+H]" (C,.H,,N O, {E 4 585.361 2).
DL b 208 5 SRR i 38 1) terragine E 2085 — 2, Kt
bW 4 1 45 /B 78 N terragine Eo

&P 5: K& B A ; UV (MeOH, HPLC-DAD)
A 325 nm; [a]5 +80 (c 0.1, MeOH); 'H NMR (DMSO-
d,, 600 MHz) ¢ 3.83 (brs, H-2), 1.98 (m, H-3a), 1.73 (m,
H-3b), 1.38 (m, H-4a), 1.14 (m, H-4b), 3.63 (m, H-5a),
2.45 (m, H-5b), 7.87 (t, J = 5.4 Hz, 6-NH), 5.80 (d, J =
11.4 Hz, H-8), 6.04 (ddd, J = 11.4, 11.4, 3.6 Hz, H-9),
3.69 (m, H-10a), 2.34 (m, H-10b), 1.67 (m, H-11), 2.33
(m, H-12), 2.90 (d, J = 3.6 Hz, H-13), 3.25 (m, H-14),
0.90 (td, J = 12.0, 1.8 Hz, H-15), 1.87 (m, H-16), 2.25
(m, H-17), 1.87 (m, H-18a), 0.59 (m, H-18b), 1.10 (m,
H-19), 1.67 (m, H-20), 2.00 (m, H-21a), 1.10 (m, H-
21b), 2.24 (m, H-22), 6.63 (dd, J = 15.6, 10.2 Hz, H-23),
7.00 (d, J = 15.6 Hz, H-24), 8.68 (brs, 28-NH), 0.95 (d,
J = 6.6 Hz, H-29), 3.33 (m, H-30), 1.20 (d, J = 6.0 Hz,
H-31), 3.20 (s, H-32); "C NMR (DMSO-d,, 150 MHz) &
195.8 (C-1), 61.1 (C-2), 26.8 (C-3), 20.5 (C-4), 38.2 (C-
5), 165.5 (C-7), 124.4 (C-8), 139.0 (C-9), 25.2 (C-10),
45.4 (C-11), 40.5 (C-12), 53.0 (C-13), 57.4 (C-14), 46.9
(C-15), 49.4 (C-16), 33.3 (C-17), 38.8 (C-18), 46.9 (C-
19), 40.1 (C-20), 36.3 (C-21), 48.9 (C-22), 149.8 (C-23),
122.2 (C-24), 171.3 (C-25), 100.8 (C-26), 175.1 (C-27),
17.8 (C-29), 76.8 (C-30), 17.2 (C-31), 54.7 (C-32); HR-
ESI-MS: m/z 525.298 0 [M+H]" (C,H,,N,O, B it {5
525.296 5). LA b HHE 5 SCHERP R GE 1 < BV & R
(capsimycin) #Z i HE — 2, R &4 5 1 S5/ e
NEETEER.

& e: Atk R, 5T HEE.DMSO; UV
(MeOH, HPLC-DAD) 2 215 nm; '"H NMR (CD,OD,
600 MHz) 6 4.36 (td, J = 5.4, 1.8 Hz, H-3), 4.03 (ddd,
J=11.4,6.6,1.8 Hz,H-6),2.10 (m, H-7a), 1.79 (m, H-7b),
1.80 (m,H-8a), 1.24 (m,H-8b), 3.54 (m,H-9a), 3.35 (m,
H-9b), 3.08 (dd, J = 14.4, 5.4 Hz, H-10a), 3.03 (dd, J =
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14.4, 4.8 Hz, H-10b), 7.04 (d, J = 8.4 Hz, H-12/16), 6.71
(d, J = 8.4 Hz, H-13/15); *C NMR (CD,0D, 150 MHz)
5 170.8 (C-2), 60.0 (C-3), 166.9 (C-5), 57.9 (C-6), 29.4
(C-7), 22.7 (C-8), 45.9 (C-9), 37.7 (C-10), 127.6 (C-11),
132.1 (C-12/16), 116.2 (C-13/15), 157.6 (C-14); HR-
ESI-MS: m/z 261.124 2 [M+H]" (C_H,N,O, # it {i N
261.123 9). LA EHHR 5 SCHRPHRIE IO FE (L S - L-
% 2 R ) HdE — 8. P A & 9 Marfey V51— B i g
a6 i a LR 40t M B3 R LAY . R, 4k
H Y6 S KT E NI (L-T R -L- TR A TR) -

a7 % E Ok R, 5T Wi DMSO;
UV (MeOH, HPLC-DAD) 2, 223.274 nm; 'H NMR
(DMSO-d,, 600 MHz) 6 6.71 (dd, J = 7.8, 1.2 Hz, H-3),
7.20 (td, J = 7.8, 1.2 Hz, H-4), 6.49 (td, J = 7.8, 1.2 Hz,
H-5), 7.68 (dd, J = 7.8, 1.2 Hz, H-6); °C NMR (DMSO-
d,, 150 MHz) § 109.8 (C-1), 151.5 (C-2), 114.6 (C-3),
133.7 (C-4), 116.4 (C-5), 131.2 (C-6), 169.7 (C-7); HR-
ESI-MS: m/z 138.056 1 [M+H]" (C,H N,O, # it {5 A
138.055 5). LA ¥ #is 5 SOk HOE (1) 40 2k R R
s — 5, Ak & 7 ISR E AR B 2R TR .

& 8: TGt R A&, 5 % T W EE . DMSO;
UV (MeOH, HPLC-DAD) 4. 190 nm; 'H NMR
(DMSO-d,, 600 MHz) 6 2.16 (t, J = 7.2 Hz, H-2), 1.49
(m, H-3), 1.14~1.30 (12H, m, H-4~6/11~13), 1.97
(4H, q, J = 7.2 Hz, H-7/10), 5.33 (dt, J = 10.2, 7.2 Hz,
H-8), 5.31 (dt, J = 10.2, 7.2 Hz, H-9), 1.50 (m, H-14),
0.84 (d, J = 6.6 Hz, H-15/16); C NMR (DMSO-d,, 150
MHz) 6 174.7 (C-1), 33.8 (C-2), 24.6 (C-3), 27.4 (C-4),
28.6 (C-5), 28.6 (C-6), 26.6 (C-7), 129.7 (C-8), 129.7 (C-
9), 27.0 (C-10), 28.7 (C-11), 26.9 (C-12), 38.1 (C-13),
29.1 (C-14), 22.6 (C-15/16); HR-ESI-MS: m/z 255.230 9
[M+H]" (C,H,,0, F i 15 4 255.232 4). DL F3#E 53¢
BRI IE 1Y) (2)-14- F B Tbe-9- M R Hh 4 — .
U, Ak &1 8 I &5 W B € N (2)-14- H B+ T ke -9-
IS

&Y 9: To IRk, % % T H EE . DMSO;
UV (MeOH, HPLC-DAD) 4. 190 nm; 'H NMR
(DMSO-d,, 600 MHz) 6 2.16 (2H, t, J = 7.2 Hz, H-2),
1.47 (2H, m, H-3), 1.23~1.29 (16H, m, H-4~6/11~15),
1.97 (4H, q,J = 7.2 Hz, H-7/10), 5.32 (dt,J = 10.2, 7.2 Hz,
H-8), 5.31 (dt,J = 10.2, 7.2 Hz, H-9), 0.84 (t, J = 6.6 Hz,
H-16); "C NMR (DMSO-d,, 150 MHz) 6 174.6 (C-1),
33.8 (C-2), 24.6 (C-3), 29.2 (C-4), 28.7 (C-5), 29.2 (C-
6), 26.7 (C-7), 129.8 (C-8), 129.7 (C-9), 26.7 (C-10),
28.6 (C-11), 28.6 (C-12), 28.4 (C-13), 31.2 (C-14), 22.2

(C-15), 14.0 (C-16); HR-ESI-MS: m/z 255.230 9 [M+
H]" (C,H,,0, it 7 255.232 4). LL_ B 5 5 ike
RIE M (2)-+ N ke-8-1 R . Kk, b &40 9 1 45 K T
JE N (Z)-T 7N bE-8-1 TR o
3 HAEMI3S5KEY BT ERE

BUALG91 (5 mg) #13 (11 mg), 2 HIVEME T 3 mL
FE KT, N4 mL 1 mol-L 8-F2 K ms ik, 5 iR 4t
30 min, 2 J5 I\ 6 mL CH,CL %< BT 3 7. U £E K
2, BRI AE1F 2 [ B P= ), 4 HPLC - il % i afifh
(Capcell PAK ADME 5 pm, 10 mm x 250 mm, 21% .
i +0.1% F R, 4 mL-min™) 2 57523 717 mg L&
2, H HR-ESI-MS F1 NMR ¥#5 5 KR =42 — 2.

WALEY) 2 (10 mg), W fET 2 mL FHEEH, A
1 mL 75 mmol-L" AICL ¥ ¥, = iff i £ 20 min, ¥ 2
M7= 4 82 HPLC 2 il % 638 4l {k (Capcell PAK C18
MG-II 5 pm, 10 mm x 250 mm, 12% Z & & 0.1% H R,
3 mL-min") 1321 (6 mg), 7 HR-ESI-MS I NMR % ##
R —5.
4 IRFAHEEMNE
4.1 IMBFAHELFEMETFE RHET COLIALEB)
T 1) 1 I BB A 4R TR A A 4 B A A AT B
JHF 8 24 A 3 1 O a6 0 SR I I A G 1) U7 % LX-2
I AT L, o A0 M FE 2R 90%~95% K, A REFL
1.5x10% /™ 2 i 22 96 FLAR 1, 24 Jfa s B F I A\ A 4L,
G, SRR B e VS VE . R FH B ARG 8 R
LB KR INE . HEAFNEYIR COLIALZEH A
PR . PR = RS E - AR
fH) / X HRA 5 JEAH % 100%.
4.2 A& B BIEE mRNA Fi& 7k F 52 0 1 50
e B SCHRY BT I 7 9%, S o A O 1 0 A, R AT A
RNA #HU ¥ %% 5% PCR . 9216 5& & PCR, % % (5 S 1H 1
BEMEIRHR R USCEE, 2 e BE 2 A siz it 21 H 0 25 ]
(PR I &, B H AR R Rk ' 1 2 0 A Wi A
T 240 P R G R R ) R K TR AT S
5 MEVEMNE

N7 R Ak A BRIV AN A B R 4 B R R
Y BRTE A5 2 AT B A % M B A B TR BEAR B L K
JV AT TR R P R B S i TR P B T O R R
B MH R 953, 37 °C.200 rrmin J8 3% 75 9% 12 h )5,
P TR TR A% 10% MR LG B2 28 MH 85 97 3%, 75 18 ROt
FE Aoy 9 1.0 I, 45 B8 7 MH £ 9% 36 568 3 000 £, 13
B B I B A= T2 5%10° CFU B T W . BL 198 pL #i
B B BN 96 FLAREE — AT, H AR &AT M H )
100 uLo HX 2 pL 70 F 5 DMSO %% (12.8 mg-mL™)
TN —ATFLHIR A, 28 5 A B — AT IR EL 100 L



ZEVSTPAE: IR RV EE RS B IMB18-531 5B U 7 IMB19-099 L85 320 P24 i 72 © 973

BN AT ML AT R . B EE3IANE
L. H6FLIE T 37 °CHE37 12 h)a, M ik 45
W /MITE K E (MIC).
6 HpEIEMENE

FIFH CCK-8 328771 £ 0 7 44 A %k N 9 it i 240
MIA Paca-2 F1 45 iz i 40l HT-29 (135 £, Btk &4
B B 3 £ 2 20 mmol- L () DMSO ¥ # H, Biti J5 F
PBS 1 1 A B 20 AH B R R BE o 7E AN 96 FLES
FEB AL N K 29 4x10° 4> MIA Paca-2 4 i 5 %
5x10° A~ HT-29 4H i, i 7755 77 24 h J& INFE i, 4k 28
R 9% 48 h J5 B FL 0N 10 uL CCK-8 45, [ 5. 2 h, H
it A ASCAS: 0 4F FL7E 450 nm Ab B WROE B . S26 AR
3R, AR KT HE AL AN S 56 L 500 T B 40 LA T 2R

B TIRR: 29095 S ST ILRE IR R L B PRI S5 M 2 e
AT I I R , 85 SCHIAR 255 R ST R 20 B AL B
Fr e 2 I S0 DT T AT R AL R P 0 2 T £ S ST P
LR AEAE TR SRR BEUE, B o i, R AR IE O MRS SR
3 93 S ST A0 B R I 1 SR AR e S 0 E 5 TR O AR 3L
(36 [ AR 2, ST AR T R B B HIX D A
e, J\m%gﬂllﬁ', SRS, LR LER .

FIZERSE: AR SCAAFAEAR TR ZE 415
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