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ABSTRACT

The isolation of endophytic actinomycetes from surface sterilised tissues of 36
plant species was carried out using Humic acid — Vitamin (HV) agar as a selection
medium. Of the 330 isolates recovered, 212 were from roots, 97 from leaves and 21
 isolates from stems with a revelance of 3.93%, 1.79% and 0.39% respectively.
Identification of the isolates was based on their morphology and the amino acid
composition of the whole-cell extract. Most were classified as Streptomyces sp.
(n=277), with the remainder belonging to Microbispora sp. (n=14), Nocardia sp.
(n=8) and Micromonospora sp. (n=4). Four isolates were unclassified. Zingiber
officinale was the most significant host for the Streptomyces sp. isolates with 6.44%
of the tissue samples giving rise to cultures. Scanning electron microscopic
investigations of this plant revealed that 7.5% of the root and 5% of the leaf samples

contained endophytes. Three of the Strepfomyces sp. isolates strongly inhibited




Colletotrichum musae, five were very active against Fusarium oxysporum and two
strongly inhibited growth of both test fungi.

More than 300 isolates were screened for their potential for chitinase
production. The strain identified as Streptomyces aureofaciens CMUAc130 was the
most effective amongst those investigated. Production of the chitinase from S
aureofaciens CMUAc130 was optimal with 1% colloidal chitin, at 30-40°C, pH 6.5~
7.0 and 100-150 rev min” shaking. N-acetylglucosamine was a good inducer and the
enzyme complex was repressed by several mono- and disaccharides including lactose,
mannose, glucose, cellobiose, arabinose, raffinose, sucrose, xylose and fructose.
Addition of pectin, starch or carboxymethyl cellulose to the colloidal chitin-
containing medium, increased chitinase production. The enzyme tolerated a wide
range of temperature (30-50°C) and pH (5.5-8). Among various divalent cations Hg™*
Cd® and Ni* completely inhibited the purified enzyme while Mg®" stimulated its
activity. Crude and purified enzyme had potential for cell wall lysis of many
phytopathogenic fungi tested.

The gene chi40, which codes for chitinase, was cloned from the endophytic
Streptomyces aureofaciens CMUAc130. Its complete sequence was determined, and
the deduced amino acid sequence of the enzyme designated Chi40_Sau yielded an
open reading frame coding for 413 amino acids of a 40-KDa precursor protein with a
putative leader peptide at its N-terminus. The nucleotide and polypeptide sequences of
Chi40_Sau showed 95 and 87% identity with the corresponding gene and enzyme,
Chia of Streptomyces thermoviolaceus, respectively. Escherichia coli IM109 carrying

the S. aureofaciens CMUAc130 chi40 gene produced a secreted Chi40_Sau. The



antifungal activity of the chitinase was demonstrated in vifro by inhibition of hyphal

extension and spore germination in Fusarium oxysporum.
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