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1.2.3 28C 7d
ISp2° 28C 74d
1.3
DNA 16S rRNA PCR
1 PCR 11
1.1 PA 8 ~27f 5'-A-
1.1.1 GAGTTTGATCCTGGCTCAG-3’ PB 1523
Ailuropoda melanoleuca Equus ~1504r 5'-AAGGAGGTGATCCAGCCGCA-3" "
burchelli Rhizomys sinensis Blast GenBank EMBL NCBI
Xylocopa dissimilis 10
4C CLUSTALX
1.1.2 dNTPs Kimura .
Taq MEGA 3.1 " Neighbor-joining
Sangon Marker 1000 bootstrap value
Bio-RAD
PCR Biometra 16S rRNA PA
Beckman coulter THZ-82A 96 % 1500 bp
SK3300H
1.4
1.2 APl ZYM
1.2.1 1 - biomerieux 121 19
YIM 171 10 g 1 ¢ K,HPO;, H,O1 g
MgSO; 7H,0 0.5 g CaCO; 0.3 ¢ 3.7 mg® Shirling and Gottlieb 7
1 mL’ K,Cr,0, 50 mg 15gpH7.7 2 )
- YIM 212 " K,Cr, 0,
50 mg 15¢ pH7.2 3 2.1
YIM 56 10 ¢ MgS0, 0.5 ¢ K,HPO, 0.5 ¢ KNO, 3 4
1 g NaCl0.5¢g 3.7mg agar 15g pH7.2 4 146
200 g 1h 121
1000 mL 15¢ pH7.0 !
1.2.2 YIM 212 > YIM 171 > YIM 56 >
2 18 ml. YIM 212 66
0% 1 min YIM 171 29
2¢g 18 mL
120 r/min 1h 1000 0.1 mL 95220 40
1
Table 1  Actinobacteria strain number isolated by the four types of media
Media Ailuropoda melanoleuca  Rhizomys sinensis Equus burchelli Xylocopa dissimilis Total
YIM 171 2 4 14 9 29
YIM 212 4 7 32 23 66
Cellulose agar 1 6 5 14
Bamboo extract agar 2 3 3 12
Total 9 20 52 40 121




1154 Yi Jiang et al. /Acta Microbiologica Sinica 2009 49 9

100 | Williamsia muralis MA140-96" (Y17384)
4|~ Williamsia marianensis MT8" (AY894336)
33 —— YIM 100123 (FM986333)
97| "———————— Williamsia maris SJS0289-JS1" (AB010909)

99

'ﬂ' 97 IT Gordonia araii IFM 102117 (AB162800)
- Gordonia polyisoprenivorans Y2K' (AF416719)
YIM 100117 (FM986327)
100 Rhodococcus equi (Corynebacterium equi) DSM 7777 (AY771327)
Rhodococcus rhodochrous DSM 432417 (X79288)
Rhodococcus pyridinivorans PDB9T (AF173005)
Rhodococcus zopfii ATCC 513497 (X81934)
YIM 100121 (FM986331)
YIM 100120 (FM986330)
Rhodococcus coprophilus DSM43347" (X80626)
Arthrobacter albus CF-43T (AJ243421)
100)  ————— Arthrobacter oxydans CF-46" (AJ243423)
183] 86 Arthrobacter gandavensis R 58157 (AJ491108)
100 YIM 100118 (FM986328)
og[ Arthrobacter koreensis CA15-9' (AY116497)
Arthrobacter luteolus CF-257 AJ243422
85 Cellulomonas aerilata 54205-23" (EU560979)
Cellulomonas aerilata 54208-23" (EU560979)

100

100 [ Cellulosimicrobium funkei W6122"' (AY501364)
Cellulosimicrobium cellulans ATCC 128307 (AY501363)

on| Cellulosimicrobium cellulans ATCC 12830" (AY501363)
92|l Oerskovia jenensis DSM 460977 (AJ314850)

Qerskovia turbata DSM 205777 (X83806)

Oerskovia enterophila DSM 43852" (X83807)
YIM100122 (FM986332)

Sanguibacter soli DCY 227 (EF547937)
Sanguibacter marinus 1-197 (AJ783958)
Sanguibacter antarcticus KOPRI 21702' (EF211071)
Sanguibacter keddieii STTAT (X79450)

94 r YIM 100119 (FM986329)
100 Sanguibacter suarezii ST26T (X79452)
5 i‘:Subtercola frigoramans DSM 130577 (AM410673)
Clavibacter michiganensis ATCC492" (D84128)
L E Leifsonia poae DSM 152027 (AM410682)
Agreia bicolorata DSM 145757 (AM410672)
Klugiella xanthotipulae 44C3T (AY372075)

9% YIM100124 (FM986334)
_‘— Labedella kawkjii KSW2-17" (DQ533552)
Microcella putealis CV2T (AJ717388)
{Parkm alkaliphila KSL-1337 (DQ256088)
19| 70 Rathayibacter rathayi DSM 7485" (X77439)

Mycetocola reblochoni LMG 23020 (DQ062100)
Mycetocola tolaasinivorans CM-05T (AB012646)

Mycetocola saprophilus CM-01T (AB012647)

Mycetocola lacteus CM-10" (AB012648)
! 16S rRNA
1

Phylogenetic tree of the strains from Rhizomys sinensis and related valid published type species based on similarity of 16S rRNA gene sequences. Bar
1% sequence divergence. The numbers at the nodes indicate the bootstrap values >50% based on neighbour-joining analyses of 1000 resampled data sets.
Numbers in parentheses represent the sequences accession number in GenBank .
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2.2 Microbacterium ~ YIM 100138 YIM 100142 16S
121 rRNA
47 97.0% 2
16S rRNA 47
9 2.3
2 Streptomyces Rhodococcus API ZYM system 121
6 19 2 40
Arthrobacter ~ Rhodococcus — Williamsia  Oerskovia Alkaline phosphatase C4
Sangubacter  Labedella YIM 100124 16S Esterase C4 C8 [Esterase lipase C8
rRNA Valine arylamidase acid
96 % 16S rRNA phosphatase -AS-BI- naphthol-AS-
YIM 100117  16S rRNA BI-phosphohydrolase
Rhodococcus 96.7 % 9
1 20
3 Leucine arylamidase - a-glucosidase
Streptomyces  Microbacterium Mycobacterium YIM 50%
212 176 x 10’ cfu/g -AS-BI- a- a-
Microbacterium oxydans galactosidase B- B-glucosidase
B- B-glucuronidase
1
2 ZYM system
Table 2 No. of Positive Isolates for Enzyme Activity by using API ZYM system
Anzyme Atluropoda melanoleuca Rhizomys sinensts Equus burchelli Xylocopa dissimilis Total
Control 0 0 0 0 0
Alkaline phosphatase 0 18 20 40 78
Esterase C4 9 14 14 40 77
Esterase lipase C8 2 19 19 40 80
Lipase C14 3 4 4 29 40
Leucine arylamidase 0 20 23 38 81
Valine arylamidase 6 7 7 40 60
Cystine arylamidase 1 5 5 29 40
Trypsin 0 5 5 11 21
a-chymotrypsin 0 11 11 1 23
acid phosphatase 0 18 18 40 76
naphthol- AS-BI-phosphohydrolase 9 18 18 40 85
a-galactosidase 8 7 7 1 23
B-galactosidase 0 9 9 4 22
B-glucuronidase 0 0 0 0
a-glucosidase 0 20 23 31 74
B-glucosidase 5 19 21 31 76
N-acetyl-3-glucosaminidase 4 13 13 0 30
a-mannosidase 1 1 1 0
a-fucosidase 0 1 1 0
2.4 6 2
3 YIM 100135 Streptomyces gougerotit
9 7 6 2 52 4
3 5 6
20 6 5 1 1 YIM

100118 Arthrobacter sp.
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3 40 16 - 18
7 19
3 4 4
Table 3 No. of Positive Isolates for Hydrolyzation Activity
. Ailuropoda Rhizomys — Equus  Xylocopa
Hydrolyzation . ; P
melanoleuca  sinensis  burchelli  dissimilis
Gelatin liquification 7 6 4 7 47 16S rRNA
Cellulose degradation 0 0 1 0 1400 bp 3
Milk coagulation 4 4 5 3 1
Milk peptonization 2 3 5 1
Starch Hydrolyzation 3 6 6 2
Chicken feather degradation 5 2 1 0
20
121
Alkaline phosphatase Esterase C4  Esterase
lipase C8  Leucine arylamidase acid phosphatase
naphthol-AS-BI-phosphohydrolase a-glucosidase 7
50%
YIM 100135
i . . 5000
Fig.2  Hydrolyzation of chicken feather by YIM 100135 and control
CK .
1 Berdy J. Bioactive microbial metabolites. Journal of

YIM 100118
Fig.3 Degradation of cellulose by YIM 100118 and control CK .
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Diversity and bioactivities of cultured actinomycete isolated from animal feces and
Xylocopa dissimilis

Yi Jiang Yanru Cao Xiangfeng Cai Lihua Xu™ Chenglin Jiang”
Yunnan Institute of Microbiology The National Engineering Center for Research of Microbial Pharmaceuticals Yunnan

University Kunming 650091 China

Abstract Objective To study the diversity and bioactivities of cultured actinomycete from feces of Ailuropoda melanoleuca
Equus burchelli and Rhizomys sinensis and Xylocopa dissimilis body. Methods Fresh feces samples of animals’ and Xylocopa
dissimilis were collected. We used four media to isolate the actinomycete. Strains were identified by phylogenetic analysis of 163
rRNA gene sequences. Hydrolization and enzyme activities of isolates were examined. Results Actinomycetes 121 from the
samples were isolated on four media. Among them 47 strains belonged to 9 actinomycetes genera. Six known rare genera and one
possible new genus of actinomyctes from Rhizomys sinensis were identified. Three possible new species from other three samples
were identified. Some strains could hydrolyze chicken feather and cellulose. Conclusion It is considered that the coprophilous
microorganisms not only have important function on the digestion and absorption of animal feed but also are important resource for
development of industrial products including enzyme and bioactive metabolites .
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