CHAPTER 1V
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Screening and isolation of bacteria produvcing chitinase
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Identification of TUOS

TUOS5 was form It was gram

positive bacteria, non=ul morphology of cell

was changed during gromth like
rods typical duri Ej(n a coccoid forms in stationary
phase. The mji tﬁsmmﬁcﬁijsﬁcs as same as
Microbacteri ;1) 47 ﬂfﬁﬁm uence of*TUOS showed
highest sﬁllﬁy tﬁl\)i obdét e ﬁoﬁm%/m &lom all of

identification results, TUO5 was classified as Microbacterium sp. TUOS.

icrobacterium sp. @ich showed the regular

Chitinase production of Microbacterium sp. TU0S

In different medium, 0.2% CCMM and 1% FCMM, showed the
different chitinolytic production profile. The chitinase activity was found in
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the second day in CCMM and the tenth day in FCMM suggested that both of

colloidal chitin and flake chitin can induce chitinase production of
Microbacterium sp. TUOS as in Aeromonas hydrophila H-230 [54]. However,
FCMM takes longer time suggested that TUOS might be able to used colloidal
chitin easier than flake chitin and grow faster. Then we observed highest

chitinolytic activity in less incubation time.

bacterium sp. TUO5 in
was observed in broad
hig chitinase activity was
) | .16 mU/ml). The crude
pHs, this characteristic
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is like crude chitinase from som as extracellular chitinase from

imum pHs at pH 7.0 and

“ rude enzyme from
0 chit@)lytic enzyme, one had
optimum pH at 5.0 and thdﬁher had optimum pH at 7.0.
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Effect of temperature on chitinase activity
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Cruge enzyme from Microbacterium sp. TUOS was incubated in 0.1M
citrate buffer, pH 5.0, and the incubation temperature was varied from 10 to
60 °C. The chitinase activity was observed in range 30 to 50 °C with the
optimum temperature at 40 °C (52.451 mU/ml), similar to chitinase from
Aeromonas hydrophila H-2330 [54].
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Substrate specificity

The crude enzyme from Microbacterium sp. TUOS had the chitinolytic
activity on amorphous chitin, colloidal chitin and regenerated chitin, higher
than crystalline chitin, powder chitin and flake chitin. The relative activity of
powder chitin and flake chitin compared with colloidal chitin were 35.87% and
11.86%, respectively. In the group of amorphous chitin, the activity on
colloidal chitin was higher than regeneratad chitin. These results suggested that

source. This characteristic GF Alicrobactetium sp. TUOS as same as
Enterobacter sp. G-1 555] thif‘S'é"@étetf ~both chitinolytic and chitosanolytic
enzyme in the presence ----::-:--::::—:;:.:::r ------------- ‘» oligosaccharide as a
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enzyme was showed at least two bands with molecular weight 65 and 30 kDa
on 10% separating gel. These results suggested that the crude enzyme had at
least two species of chitinolytic enzyme. One of chitinolytic enzyme had the
molecular weight (65 kDa) close to the molecular weight of chitinase from
Bacillus licheniformis TP-1 (68 kDa) [56] and chitinase from Vibrio sp. (63
kDa) [57]. The another one had the molecular weight (30 kDa) close to the
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molecular weight of chitinase from various organisms, such as chitinase from

Hevamine (29 kDa) [58] and extracellular chitinase FI (30 kDa) and FII (32
kDa) from Pseudomonas aeruginosa K-187 [50].

Hydrolysis products of crude enzyme
When the hydrolytic products of crude enzyme, using colloidal chitin as

substrate, were analyzed by HPLC. e of products, monomer (N-
acetylglucosamine) and dim %ucosamme) was obtained,
suggesting that crude enzy@

ed,ghltx chitobiase activity.

Partial purification of ¢

When proteins 1
column with 0-1 M N
chitinolytic activity were 1 SD
partially purified chitinase eal('-lﬁ"wa:s observed one activity band at 65 kDa,
while two activity bar:g at 55 kﬁi—aﬁd‘ 30 l?j a'were found in partially purified
chitinase peak2. From-their-moiccuiars weight-suggesied that all of them were

chitinase.  The molep1 lar
microorganisms were distgibuted within range of 29 kDa to 115 kDa [55]. The
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chitinase from V?grzo sp. (63 kDa)/[57]. On nt..he other han& the partially

purified S k] fd G b/ baidy) B PG motecuar

weight 55 lzDa was not found in crude enzyme, but after partial purification, it

: esﬁecreted by most of

was obtained in partially purified chitinase peak2. This suggested that in crude
enzyme the 55 kDa was a minor protein that was not detected chitinolytic
activity on gel, but after purification and concentration, the activity was
observed. And the molecular weight of 55 and 30 kDa suggested that both of

them were chitinases.
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Characterization of partially purified chitinase peakl

The partiall: purified chitinase peakl showed the highest activity at pH
5.0 as same as chitinase from Arthrobacter protophormiae [I], but remain
active in the pH range of 4 to 7 (more than 50% relative activity). These results
suggested that the partially purified chitinase peakl was separated from another
chitinase in crude enzyme that had the highest activity at pH 7.0. For optimum

temperature, the chitinase activity wa
the optimum temperature at 4§ - ;‘ the ) from Enterobacter sp. G-1

thejaﬁ%ed chitinase peakl was

est activity at higher

ed in range of 30 to 40 °C with
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temperature. ; |
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crystalline chitin, powder” chifi Alakguchi The relative activity of
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12.63%, respectively: ,3 The “activity 611 was higher than
regenerated chitin and 1 hiad no chitosa ecause the activity was
dropped when percent (Eacety ation of chitosz increased. These results

suggested that the partially purified chitinase peakl contained mainly
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From shot gun cloning, 30,000 transformants were screened. However,
we did not find any positive clones on selective media, suggesting that in
chitinase gene of Microbacterium sp. TUOS might contained many site of Psil
inside them. When DNA was partially digested with Psf, it was cut inside

chitinase gene or chitinase gene was not transcribed, translated and processed



to active chitinase or chitinase was produced inside the host cell, but can not be

exported into the medium.

Chromosomal DNA of Microbacterium sp. TUO5 was used for partial
chitinase gene amplification. When amplified with primers, designed from
conserved amino acid sequence of Bacillus sp. family 18 chitinase, the product
of 636 bp was obtained. These results suggested that chitinase from
Microbacterium sp. TUOS was family 18 chitinase. The partially chitinase gene
from PCR might be the partially hurifield schitinase peakl gene because the
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partially purified chitinase pea “‘ exoghatiaase with molecular weight (65
kDa).© The PCR product from=p ime ﬁBP-VI was selected for

analvzed by DNA seq Ad  ,comp \ . with the other proteins in

GenBank. The results was_g g Dé1 : \\\\- tinase gene was highest

similarity to chitinase frof 4 ba a %), which differ from
Microbacterium sp. TUG # ? \\\ obacter sp. was classified

in family Micrococcace ) zc bacte \\ as classified in family

Microbacteriaceae. ..s*.qér’_‘ %
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