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A Herbicidal Nucleoside Compound isolated from Streptomyces tubercidicus ME-9189. Won-Gon Kim,
Jong-Pyung Kim, Chang-Jin Kim and Ick-Dong Yoo*. Korea Research Institute of Bioscience and Biotechnology.
KIST, Tagjon 305-600, Korea — Three thousand microbial strains collected from different sources were screened
for herbicidal activity. A strain of ME-9189 showed herbicidal activity against Digitaria sanguinalis and Portulaca
oleracea was isolated from a mountainy soil. Based on taxonomic studies, the strain was identified as Streptomyces
tubercidicus. The active compound of ME-9189 was purified from the culture broth by charcoal, silica gel, sephadex
LH-20 column chromatography and crystalization, consecutively. The ME-9189 compound was identified as tuber-
cidin by spectroscopic methods of UV, 'H and *C-NMR, and EIMS. In the bioassay, growth of radish shoot
and root was inhibited by 50% with tubercidin treatment of 10 ppm, showing 2 times higher activity than that

of herbicidin A and similar to that of toyocamycin.
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Silica gel column chromatography
| eluted with CHCI5:MeOH, 10:1
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| eluted with 50% aqueous methanol

Crystalization
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Prism crystals

Fig. 1. Isolation procedure of a herbicidal active compound
from Streptomyces tubercidicus ME-9189.
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Table 2. Taxonomical characteristics of strain ME-9189.

o]m}, DMSO¢l& & 21} hexane, CHCLol& 7| DAP type LL
dotem B3 ded g, ofA Eell= b7t FHotr) v k-go Spore chain spirale
=o] UV Faas A3 A o Fade] 4 Spore surface smooth
1 atzla] 274 269 nmeolg ot A 2 A= Aerial mass color gray
226, 270 nm& °}7} o] E3s}dr}. o2 3 UV &4 slel= Soluble pigments none
nucleoside 7] FALRZE Mo BB Ao Melanoid plgmgnts none
oredd 9Jck(15). EIMS ¥445 m/z 266¢]4 [M]* Starch hydrolysis positive
he Nitrate reduction positive
Gelatin liquefaction negative
Milk peptonization negative
Hydrolysis of skim milk negative
Carbon utilization?
D-Glucose +
L-Arabinose -
Sucrose -
D-Xylose +
meso-Inositol +
Mannitol —
D-Fructose +
L-Rhamnose -
Raffinose +
D-Melibiose +
_ D-Galatose +
Fig. 2. Scanning electron micrograph of spore chains of strain Cellobiose -
ME-9189 grown on ISP-2 agar incubated at 27°C for 2 weeks
(X 18000). A bar represents 1 um. a: +, Positive utilization; —, no utilization.
Table 1. Cultural characteristics of strain ME-9189.
Medium Growth Aerial mycelium Reverse side Soluble
color pigment
Yeast extract-malt extract agar (ISP medium 2) Good Gray Yellow None
Oatmeal agar (ISP medium 3) Moderate Gray Yellow None
Inorganic salts-starch agar (ISP medium 4) Good Gray Yellow None
Glycerol-asparagine agar (ISP medium 5) Moderate Grayish white Ivory None
Tyrosine agar (ISP medium 7) Moderate Grayish white Brown None

Observation after incubation at 27C for 2 weeks.
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Table 3. Physico-chemical properties of the ME-9189 com-
pound.

Table 4. Herbicidal activity of the ME-9189 compound and
related compounds.

Appearance White prisms

UV A ax 269 (MeOH)
269 (MeOH+0.1IN NaOH)
226, 270 (MeOH +0.1N HCD

EIMS (m/2) 266

Molecular formula CiuH1N,O,

Rf*

CHCl;:MeOH (2:1) 0.46

BuOH:MeOH:H;0 (4:1:1) 0.61
RP-18 (MeOH:H,0=3:7) 0.24
Color reaction
positive I
negative 20% H,S0,,
Anisaldehyde-H,SO,,
ninhydrin, Dragendorff’s
molybdophosphoric acid

Solubility
soluble DMSO

slightly soluble H,0, MeOH, Acetone
insoluble CHCl;, n-hexane

*TLC: Silica; Merck Art No. 5735, RP-18; Merck Art No.
15389
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Fig. 3. The structure and 'H NMR spectrum (500 MHz in
DMSO-di) of the ME-9189 compound.
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HE #d

Concen. Barnyard

Compounds (ppm) Radish grass Clover
Compound 100 10 10 10
ME-9189 50 10 10 10

25 9 8 8
12.5 6 6 6
Herbicidin A 100 10 9 9
50 10 9 8
25 7 6 6
12.5 4 6 5
Toyocamycin 100 10 10 10
50 10 10 10
25 8 8 8
12.5 6 6 6
Adenosine 100 0 0 0

Inhibition ratio was scored as 10 grades from 1 (0~10%
growth inhibition) to 10 (90~100% growth inhibition).

OO ppm

2% 50

Fig. 4. Herbicidal activity of the ME-9189 compound.
Seeds of radish, clover and barnyard grass 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 indicated amounts
of the ME-9189 compound.

A; Radish, B; Clover, C; Barnyard grass.
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