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Screening microbes isolated from Melalap, Crocker Range for inhibitors
against both prokaryotic and eukaryotic signal transduction and isocitrate
lyase in Mycobacterium
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ABSTRACT. In this study, 65 soil samples
from underneath identified plants were
collected upsfeam along the Melalap river.
One hundred and thirty-six actinomycetes and
ten microflrngi were isolated using selective
isolation methods. These pure isolates were
cultured aerobically for secondary metabolite
production. They were screened for inhibitors
against three yeast-based molecular targeted
screenings: protein phosphatase 1 (PPl),
glycogen syrthase kinas€ 3p (GSK-39), Ras/
Raf-l protein-protein interaction, aad two
Mycob acterium-based screening systems:
isocitrate lyase (ICL) of the glyoxylate
pathway and PhoP-PhoR two component
signal transduction system. Three extracts
(H11329, Hi i337 andHl1402) were toxic to
yeast in Ras/Raf-l screening, nine extracts
were toxic to yeast in PPl screening (Hl1293,
H11298, Hl1300, H11301, Ht 1302, H11304,
Hll3l7, H11339 and H11402). One
actinomycete strain Hl1299 showed weak
inlfbition to PP I . Two extacts (H 1 1 329 and
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II1 13 64) showed weak inhibitory activify and
tlree extracts (Hl1339, H11337, Hll402)
showed toxicity in the GSK-39 yeast
screening. Five extracts (H11310, H11317,
H11337, H11346 and H11383) showed toxic
effect in the ICL screening system, and one
extract (Hl1392) possibly showed weak
inhibition to the PhoP-PhoR two component
system. It is interesting that Hl 1383 has th€
same inhibition characteristic as H7763, a
presumptive ICL inhibitor with a wide partial
inhibition zone on acetate plate (Dain, 2003).

INIRODUCIION

Actinomycetes are common Gram-positive
bacteria in soil, composts, river mud and lake
bottom. Rich soil tends to have a high yield of
actinomycetes. They are characterizedby their
high G+C content and cell wall compositions.
Actinomycetes together with fungi are avid
producers of secondary metabolites with
classic examples being streptomycin and
penicillin. As chemical novelty associated
with natural product is high, metabolites
produced by bacteria and fungi provide great
stmctual diversity (Hawey, 2000).
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litters were collected aseptically into sterilized
bottles with th€ aid of sterilized tongue
depressors.

Soil pH determination

Ten grams of air-dried soil sample was rnixed
with 25 mL of distilled water. pH reading was

taken using a calibrated WTW inolab
pH meter.

Isolation of actinomycetes

Actinomycetes were isolated by plating out
diluted soil suspension onto humic acid B
vitamins agar (I{V), arginine vitamin agar (AV),

starch casein nitrate agar (SCN) or diagnostic
sensitivity test agar (DSTA). Cycloheximide
was added into the media to a final
concentration of 50 mg/L to prevent fungal
contamination. In some cases, pre-heatment

of soil samples with chloramine-l phenol and
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Figure 1. Topography map of the study site. Contour lines are in feet.
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heat treatment at ISOC for two hours was
done. Distinct colonies were streaked onto
oatmeal agar (OA) for observation.

Selective isolation oI Strcptom!cetes
(Nonomura and Hayakawa, 1988)

Soil (0.05 g) was suspended in 9.95 mL of
distilled water. The soil suspension was mixed
by using a vortex mixer and ten times diluted
thrice. One hundred gL of the final dilution
was plated onto HV agar (humic acid 0.5 g/L,
Na,HPQ 0.5 g/L, KCI 1.7 g/L, MgSOo.THp
0.05 g/L, FeSQ.THrO 0.01 g[-,CaCOr0.02 gl
L, thiamine-HCl, ribofl avin, niacin, pyridoxin-
HCl, inositol, Ca-pantothenate, p-
aminobenzoic acid each at 0.5 mg/L, biotin 0.25
mg/L, cycloheximide 50 mg/L and agar 18 g/L)
and incubated at 28"C for 1-2 weeks. Distinct
colonies were plated on oatmeal agar (OA)
(Quaker oatmeal 20 g/I- andagar 12 glL).
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dd po$'brE inhibiro in cs( 38), Hr 1337
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