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Screening of New Antibiotics Inhibiting Bacterial
Methionyl-tRNA Synthetase
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Abstract — Aminoacyl tRNA synthetases of bacteria are known as potential targets for new anti-microbial
agents. To isolate new inhibitors of bacterial methionyl-tRNA synthetases from natural sources, a new tar-
get-oriented screening system using whole cells which are over-expressing a target enzyme was devel-
oped. Approximately 8,000 culture broths of microorganisms from soils were tested by this screening
system. Among them, ten culture broths was found to contain inhibitory activity against methionyl -tRNA
synthetases of Escherichia coli. For the validation of the screening system, this new method was compared
with in vitro enzymatic method. Seven out of 10 culture broths showed inhibitory activity against methio-
nyl-tRNA synthetases of E. coli. This result showed that the new screening system was comparable to the
enzyme assay. Thus we believe that our screening system as a new method can be applied for the screen-
ing of new antibiotics inhibiting bacterial methionyl-tRNA synthetases from natural products.
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Fig. 1 — Patterns of Clear Zone by Disk Method. (1) E. coli
JM109 on M9 agar medium; Both (A) and (B) have
strong antibacterial activity, (2) E. coli JM109 on M9-
Met agar medium; Both (A) and (B) have decreased
antibacterial activity, (3) E. coli J]M109 (pJB104) on
M9 agar medium containing 50 pug/m/ of ampicillin;
Only broth (A) has decreased antibacterial activity.
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Table I- Antibacterial activity of the culture broths
against E. coli JM109 and E. coli JM 1C9 (pJB104)

Diameter of Clear Zone (mm)

E. coli JM109
Culture E. coli E. coli (pJB104)
Broth of  jM109 JM109 (M9 agar
Soil Bacteria (M9 agar (M9-Met agar medium with
medium) medium) 50 pg/ml of
ampicillin)
G000791 23 18 O]
G000261 25 O] O]
(91425 27 11 O]
G91399 26 ) O
G91381 12 @) 9
G91192 12 ) O}
G91172 14 - )
G90997 24 -) 12
(90834 12 -) )
(82593 29 O] -
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Fig. 2 — Purification of methionyl-tRNA synthetase by DEAE-Sephadex chromatography. (A) Methionyl-tRNA synthetase
was eluted at the concentration of 0.27 M NaCl. (B) Fractions of No. 54-66 (lane 2~13) were collected and
concentrated by Centricon-30, and then each fraction was run on 8% SDS-PAGE.
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Table II — Inhibitory activities of 10 culture broths selected
from the screening system against aminoacy-
lation of methionyl-tRNA synthetase

Culture Broth of
Soil Bacteria

Inhibition rate (%)

G000791 O]

(000261 O]

G91425 84
G91399 “)

(G91381 90
(G91192 70
G91172 59
(G90997 91
(90834 74
G82593 100
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