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ABSTRACT

A total of 692 actinomycetes were collected from medicinal plant rhizosphere
soils in Nongbualamphu province and cave soils in Phraec and Nan province. The 420
isolates belonging to Streptomyces based on long chain spore formation and cell wall
amino acid contained LL-DAP. The 272 isolates belong to rare actinomycete group.
The soil pH that ranging from 5.24-8.29 was not affected to the number of
Streptomyces and rare actinomycetes in each sites.
A total of 377 actinomycetes were isolated from 8 soil samples collected from
Phatup Cave Forest Park and Phanangkhoi cave in northern Thailand. The 168 rare
actinomycete strains (44.56%) were distinguished from streptomycete by spore

formation and isomer of DAP. Fifty isolates of all rare actinomycetes belong to genus
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Micromonospoara due to its single spore formation. Eleven randomly selected isolates
of all rare actinomycetes were identified by using phenotypic data combined with 16S
rDNA sequence-based phylogenetic analysis. Phylogenetic tree revealed that 3 of 11
randomly selected isolates might represent a new species. Less explored genera,
Spirillospora, Catellatospora and Nonomuraea that less report even in large study
areas were also found. This is the first record on isolation of Spirillospora and
Nonomuraea from cave soil. Furthermore, they showed both anti Gram-positive
bacteria and anti-cancer activity. These results indicated that cave is a great place to
look for new actinomycete species that might be a source of novel bioactive
compounds.

All rare actinomycetes obtained were screened for antimicrobial activities.
They did not show antimicrobial activities on every test in primary screening step.
However, 15 rare actinomycetes were showed anti-Gram-positive and 6 isolates were
showed anti-cancer activities when culture in 6 fermentation broth. Because of their
interesting phenotypic character and showing strong anti-Gram-positive bacteria and
anti-cancer activity, PNK470 and PT708 were selected for identification of their
substances. They were identified to species level. On the basis of 16S rRNA gene
sequence similarity studies, PNK470 and PT708 were shown to belong to genus
Spirillospora and Nonomuraea, respectively. Furthermore they might be new species
of these genera.

Five media components were examined for their significance on antibiotics
production using Plackett-Burman design. Glucose and soybean meal was found to
promote the antibiotic production of PNK470 and PT708. The optimum concentration

or these two media components and culture condition were examined using one-
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variable-at-one-a-time design. The result shows that the optimum glucose
concentration for PNK470 and PT708 was 40 g/l. The optimum soybean meal for
PNK470 and PT708 was 3 g/l. The optimum conditions for PNK470 and PT708 in
submerge fermentation were initial pH 7 and incubated at 30 °C. Optimum incubation
period for PNK470 and PT708 was 21 and 15 days respectively.

The minimum inhibitory concentration MIC values of crude extract from
PNK470 against Bacillus subtilis and Methicillin resistant Staphylococcus aereus was
23.1 pg/ml and Paenibacillus larvae was 185 pg/ml. The MIC value of crude extract
from isolate PT708 against Bacillus subtilis and Paenibacillus larvae was 5.79 pg/ml
and Methicillin-resistant ~ Staphylococcus aureus was 11.5 pg/ml.  Column
chromatographic technique (Sephadex LH-20) was used for partial antimicrobial
substance purification. However, the crude extract was not enough to separate to get

pure compound.
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