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Table 1 Actinomycetes Numbers isolated in samples collected at different altitudes
Alitude/m YIM7 YIM17 YIM37 YIM212 Total
Streptomycete Other Streptomycete Other Streptomycete Other Streptomycete Other
1950 ~ 3000 164 187 172 69 178 105 228 358 1461
3000 ~ 4000 94 90 67 55 98 58 105 126 693
4000 ~ 5250 41 59 54 16 29 30 22 28 279
Total 299 336 293 140 305 193 355 512 2433
% 47 53 68 32 61 39 41 59
2.1.3 2433 25 4
16S rRNA 700 ~ 900 bp
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BLAST CLUSTAL X
25 o 16S tDNA
2 25 12 15 99 % 50% 98 %
11 48 90% 25 5
6 12 98 %
2 25
Table 2 Phylogenetic nearest neighbors of 25 actinomycete strains as determined by analysis of the first 700 nucleotides of the 16S rRNA gene sequence
. - Strain  GenBank/ EMBL/DDBJ Nearest phylogenetic neighbor in the S
Suborder Family Accession No. 16S r RNA gene sequence database Similariy/ %
Micrococcineae Micrococcaceae YIM 48797 EU877946 Kocuria palustris 100
YIM 48832 EU860980 Arthrobacter agilis 99.7
YIM 48833 EU860981 Arthrobacter albus 99.5
Microbacteriaceae YIM 48810 EU860979 Agromyces subbeticus 97.6
YIM 48843 FJ042780 Mycetocola tolaasinivorans 96.7
Cellulomonadaceae YIM 48801 EU860995 Oerskovia paurometabola 99.9
Promicromonosporaceae YIM 48826 EU860975 Promicromonospora cymbopogonis 99.0
YIM 48831 EU860976 Promicromonospora sukumoe 98.4
YIM 48839 EU860978 Promicromonospora sukumoe 99.3
YIM 48840 EU860977 Promicromonospora citrea 98.4
Corynebacterineae Nocardiaceae YIM 48803 EU860990 Nocardia jiangxiensis 98.7
YIM 48808 EU860991 Nocardia alba 98.8
YIM 48813 EU860988 Nocardia lijiangensis 98.7
YIM 48818 EU860989 Nocardia soil 98.7
YIM 48817 EU860993 Rhodococcus rhodochrous 100
Tsukamurellaceae YIM 48834 EU860994 Tsukamurella strandjordae 99.4
Pseudonocardineae Pseudonocardiaceae YIM 48807 EU860992 Pseudonocardia hydrocarbonoxydans 97.5
Actinosynnemataceae YIM 48827 EU860982 Lentzea albida 97.7
YIM 48828 EU860983 Lentzea albidocapillata 97.8
Streptosporangineae Thermomonosporaceae YIM 48842 FJ042781 Actinomadura vinacea 99.4
Streptosporangiacea YIM 48822 FJ042782 Streptosporangium amethystogenes 99.4
Propionibacterineae Nocardioidaceae YIM 48812  FJ042783 Nocardioides fulvus 100
YIM 48824 FJ042784 Nocardioides albus 99.9
Streptomycineae Streptomycetaceae YIM 48821 FJ042785 Streptomyces mauvecolor 99.6
YIM 48829 [FJ042786 Streptomyces glomeroaurantiacus 99.3
2.1.4 30 3700 m 81 78 47
YIM 17 4°C 30 17
43 38 3
2 8°C 68
52 6 2.2 4
5 3 2 6 25
3 3 2
111 0°C 17 37C Fusarium  graminearum  Gonmatopyricularia  amomi
28°C 81 37°C Staphylococcus  aureus  Bacillus  megaterium  Bacillus
14°C ~ 28C 97 13 subtill 1 7
12 1 10°C 25 1 Phytophthora
~14°C 28C 0°C nicotianae  Protomyces macrosporus Escherichia coli
psychrophilic actinomycetes
100 94 ’
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1/6 CYP PKST  PKSII
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9
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Table 3 Antimicrobial activities and distribution
of biosynthetic genes in 25 isolates
Test 1 2 3 4 5 6  Total
Amount of tested strains 10 6 3 2 2 2 25
Amount of positive strains
PKS- [ 1 0 2 0 0 0 3
PKS-II 1 0 1 0 0 0 2
NRPS 3 5 2 0 2 2 14
CYP 6 1 2 2 0 0 11
Phytophthora nicotianae 0 0 0 0 0 0 0
Alternaria alternata 0 0 0 0 1 0 1
Fusarium graminearum 0 0 1 0 1 0 2
Colletotrichum sp. 0 1 1 0 1 0 3
Gonmatopyricularia amomi 1 0 0 0 1 0 2
Protomyces macrosporus 0 0 0 0 0 0 0
Aspergillus niger 1 0 0 0 0 0 1
Staphylococcus aureus 0 0 0 0 2 0 2
Bacillus megaterium 0 0 0 0 2 0 2
Bacillus subtilus 0 0 0 0 2 0 2
Escherichia coli 0 0 0 0 0 0 0

1 Micrococcucineae 2

Corynebacterineae 3 Pseudonocardineae 4

Propionibacterineae 5  Streptomycineae 6  Streptosporangineae .
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Diversity and bioactivity analysis of actinomycetes isolated from Grand Shangri-La soil

Yanru Cao' Yi Jiang' Lihua Xu'*

" Yunnan Institute of Microbiology National Engineering Center for Research of Microbial Pharmaceuticals Yunnan University
Kunming 650091 China
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Abstract Objective To obtain new pharmaceuticals and enzymes with high activity we studied the composition as well as
antimicrobial and enzyme activities of actinomycetes in Grand Shangri-La. Methods Using 4 media we isolated mesophilic and
psychrophilic actinomycetes from 220 soil samples collected from areas with different altitudes in Grand Shangri-La. Twenty-five
representative isolates were phylogenetically analyzed based on their 16S rRNA gene sequences. Antimicrobial activities against
four bacteria and seven fungi were tested using agar well diffusion method. Genes encoding type I and [[ polyketide synthases

PKST PKSII  nonribosomal peptide synthase NRPS and polyene cytochrome P450 hydroxylase CYP were screened by
PCR. Furthermore several enzyme activities of psychrophilic actinomycetes were examined. Results The 25 representative
strains belonged to 6 suborders 12 families and 15 genera of the order Actinomycetals. For NRPS and CYP genes screening
positive strains were 14 and 11 respectively. Among the 111 actinomycetes isolated under low-temperature conditions 88 % were
psychrotroph strains 12% were psychrophilic actinomycetes and most of them utilized gelatin cellulose and chitin.
Conclusion Actinomycetes diversity is rich in Grand Shangri-la and has the potential for conservation and utilization of
actinomycetes resources.

Keywords Grand Shangri-La soil actinomycetes composition bioactivities
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