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Table 1. Cultural characteristics of strain ME-13.
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Fig. 1. Scanning electron micrograph of spore chains of strain
ME-13 on ISP-2 agar incubated at 27°C for 2 weeks (x 18
000). A bar represents 1 um.

Medium Growth Aerial mycelium Reverse side color Soluble pigment
Yeast extract-malt extract agar (ISP medium 2) Good Grayish black Brown Brown
Oatmeal agar (ISP medium 3) Moderate Gray Gray None
Inorganic salts-starch agar (ISP medium 4) Good Grayish black Gray None
Glycerol-asparagine agar (ISP medium 5) Moderate Gray Ivory None
Tyrosine agar (ISP medium 7) Good Gray Brown None

Observation after incubation at 27C for 2 weeks.



Streptomyces sp. ME-13 #37} AAFS}E anisomycinAl AB3217 3¢E9 AxTA 155

Table 2. Taxonomical charateristics of strain ME-13.

Table 3. TH-NMR data for compounds 1 and 2.

DAP type LL
Spore chain spirale
Spore surface smooth
Aerial mass color gray
Soluble pigments none
Melanoid pigments none
Starch hydrolysis positive
Nitrate reduction negative
Gelatin liquefaction negative
Milk peptonization negative
Hydrolysis of skim milk negative
Carbon utilization®

D-Glucose +
D-Fructose -
Inositol +
D-Mannitol +
Raffinose -
D-Xylose +
L-Arabinose -
Cellobiose -
D-Galactose +
Inulin -
Melibiose +
L-Rhamnose -
Sucrose +

* 4, Positive utilization; —, no utilization.

). 23 I+ ethylacetate® 323+ ¥ sephadex LH-
20, MCI gel column chromatographys} TLCE # A CH,
Cl,: MeOH=2:12] &v]] ZZI|A Rf 059] &3 vl
224 3EE 28 45mg FY3G

3erE 1, 29| A=EY

1 33HE 1

SIRHE 18 i gdyo g &3 DMSOd+ & &
8151} CHCl;, MeOH 2 Me,COdl= F&AoU) &
= 82 3o UVES ~2HEHS =33 d7 224,
272, 278 nmAA Hu FF593E JeEhN9 3, FAB-
MSell o3t a3 SAHA% M+H)* o] Hojart
m/z 3540\ X HZxo] B F3HE o] BA}EFo] 3539 A
o8 FAHAG. o] Esley 548 FA 2 data
baseE HM& A £ 313E-L anisomycinAl 29 AB
R217-AP9 A & & U WA FY S E
AR ARE F2ld}7] 98t DMSOdeE &2 3}
o 'H-NMRE ZA3tn Zzte] #3249 signalsS AB
3217-A¢] F-%9} vl EAsEY 1 29 684 2 7.20
ppmol| A A3 7tell ortho-coupling (J=8.7 Hz)s}= aro-
matic proton signalo] W& QL 159 ARy} 2tz
2H E2l Aoz Rol FxAd 14-X% benzenedho|
EAgS 4 4+ YArKTable 3). 14-%3 benzenedH-2
372 ppmol A #ZFH methoxy”’|® &7 anisomycinF
3ltE 9 chromophore§l anisoledg TAIE Ao
FA % A} =3 4.89 ppmo) anomeric proton©], 3.8~54

Proton Compound 1 Compound 2
(500 MHz in DMSO-dp) (300 MHz in D:0O)

1-H 489 s 541 s

3-H 409 m 465 m

4-H 394 m 453 m

5-H, 242 dd, J=45, 106 324 d, J=129

5-H, 284 dd, /=57, 107 362 dd, /=39, 129

7-H 342 m 424 dd, /=39, 105

8-H 438 d, /=95 537 d, /=105

10-H, 368 m 384 m

10-H, 370 m 394 dd, J=24, 135

11-H 417 m 465 m

12-H 400 m 445 d, J=69

13-H 400 m 518 s

16-H 720 d, J=87 745 d, J=87

17-H 684 d, /=87 708 d, J=87

19-H 684 d, /=87 7.08 d, j=87

20-H 720 d, J=87 745 d, J=87

OCH;, 372 s 388 s

23-H 245 t, J=72

24-H 161 m

25-H 136 m

26-H 148 m

28-H 118 s

20-H 118 s

ppm F-of AbA-9k A3 protonEo]l BFHIUIL ©]E
ZY2+ 9] chemical shiftx]+= AB3217-A¢] chemical shiftX]
¢ & dAFe AL ¢ F AW £ FAEY [ab
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€ 10, waten]e} FAFSHH HES F 3HES FATL
ZFw o] 'H chemical shiftx]7} ¥t 31FE 1S AB
3217-A  [(1R,35.4S,7R,8R,11R,125,13R)-4,12,13-trihydroxy-
8-(4-methoxyphenyl)-6-aza-2,9,14-trioxatricyclo[ 9.2.1.037]
tetradecane ]9} & YA TR FY 3FEC] YFH
Ak Fig. 2).
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Fig. 2. The structures of AB3217-A and B.
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Fig. 3. Effects of AB3217-A and B against the growth of radish
{A) and barnyard grass (B) after germination. m—m, AB3217-A,
a—n, AB3217-B, 0—0), Anisomycin, Growth-inhibitory activity (%)
= [1<(shoot length of plant treated with sample/shoot length of
untreated plant)]X 100.

25 125 6.25ppbm Control

Fig. 4. Herbicidal activity of AB3217-A against radish. Seeds
of radish were grown in a petri dish (9 cm in diameter, 0.6 cm
deep) at 27C for 5 days under lightening in the presence of indica-
ted amounts of AB3217-A.
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nose®] 9ZH aliphatic chain® Ao P n|x X
2 AR sHHAc

Anisomycing  1954'3  Streptomyces griseolus O 2 F-E}
Trichomonas vaginalis®} Endamoeba histolytica®] tH 3
2E% F98 2 YHELR 2EHAeAR Fd
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AB3217-A and B, herbicidal compounds related to anisomycin from Streptomyces sp. ME-13
Won-Gon Kim, Jong-Pyung Kim, Dong-Jin Park, Chang-Jin Kim, Sang Soo Kwak and Ick-Dong Yoo* (Korea Research
Institute of Bioscience and Biotechnology, KIST, Taejon 305-600, Korea)

Abstract : During the screening of herbicidal substances from microbial secondary metabolites using photoautotrophic
cells, a strain of ME-13 with strong. herbicidal activity was isolated from soil. Based on the taxonomic studies, the
strain was identified as Streptomyces. Two active compounds were purified from the culture broth through the column
chromatographies using active charcoal, silica gel, MCI gel, and ODS HPLC. The compounds were identified as AB3217-
A and B, respectively, related to anisomycin by spectroscopic methods. AB3217-A and B completely suppressed the
germination of radish and barnyard grass at 25 ppm. In comparison to anisomycin, they showed the 6 times higher
inhibitory activities against the growth of shoot and root of radish and barnyard grass with EC50 of around 6 ppm.

*Corresponding author



