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ABSTRACT
033335

Metarhizium sp., an entomopathogenic fungus, is one of the most effective natural
enemies. According to insect cuticle consists of protein more than 70% and mycelium penetrates
to insect cuticle directly by enzymatic degradation process during the infection steps, therefore
enzyme protease (Prl) of Metarhizium spp. do play an important role during invasion through
insect cuticle. The Prl expressed as first enzyme with high concentration and speed to degrade
insect cuticle than other.degrading enzymes. The semi-quantitative protease activity of 100
isolates of Metarhizium spp. were investigated on diameters of clear zone. There were total 97
isolates, which had activities between 8.25 - 29.88 mm. Isolate Npp2/2 (29.88 mm) was detected
as the highest proteolytic activity while isolates IPKKU165, 234 and 235 were not detectable.
Quantitative protease activity was also evaluated among Metarhizium isolates. Enzyme activities
were ranked 2.39 to 379.21 tyrosine (pmol)/mg protein/hr, the top 3 high proteolytic isolates were
IPKKU218, Lop2/2 and IPKKU196, which expressed enzyme activities of 379.21, 100.07 and
92.41 tyrosine (umol)/mg protein/hr, respectively. The destruxin was another factor in affecting
the severity of infection by Metarhizium spp. Random selection of 8 isolates could generate
destruxin valuable substances in the range of Rf 0.65 - 0.85, in which contained Rf values
of destruxins. The 15 random isolates of destruxin based on quantitative protease activity were
tested on their pathogenicity against mealworm (Tenebrio molitor) under laboratory condition.
The bioassay showed that percentage mortality in the range of 39.88 — 90.48%. Of these the
highly effective isolates were not significantly different (P>0.05) in descending order, IPKKU218
(90.48%), IPKKU169 (86.63%) and IPKKU178 (86.60%). Furthermore, the pathogenicity test on

adult of dengue mosquito, Aedes aegypti revealed percentage mortalitres of 28.67-81.33%. The
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most 3 effectiveness isolates in descending order were Lop2/2 (81.33%), IPKKU218 (78.00%)
and IPKKU216 (71.33%), which werc not significantly different (P>0.05).

DNA fragment coding protease gene (prl) from the most effective isolate of
Metarhizium sp. (Lop 2/2) against adult of dengue mosquito was amplified by polymerize chain
reaction (PCR) using primers, Pr1F1 and PriR1. The obtained PCR product was ligated to
plasmid, pDrive cloning vector and transformed to QIAGEN EZ competent cell. The selected
clone was isolated and PCR product was confirmed by PCR technique using primer Pr1F1 and
PriR1. The PCR product was compared by subjection nucleotide sequences to GenBank database
and found that it was similar to elastase-like serine protease from M. anisopliae (AB073327) with
96% similarity. This research indicates the more effectiveness of green muscardine fungus,
M. anisopliae in controlling adult dengue mosquito directly. It can also be exploited in integrated
management including the application of protease encoding gene (prI) for increasing effective

control on adult dengue mosquito and other pests using genetic engineering technology.
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