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Studies on diversity of culturable bacteria in karst cave soil of
Xingyi, Guizhou and their protease and amylase activities

ZHANG Wan-Qin'® ZHANG Yong-Guang® FANG Bao-Zhu’® WEI Da-Qiao*
HAN Ming-Xian*® LI Shuai®® XIAO Min® LI Wen-Jun™*"

(1. College of Biology and Chemistry, Xingyi Normal University for Nationalities, Xingyi, Guizhou 562400, China)
(2. Key Laboratory of Biogeography and Bioresource in Arid Land, Xinjiang Institute of Ecology and Geography Chinese
Academy of Sciencses, Urumgi, Xinjiang 830011, China)
(3. School of Life Sciences, Sun Yat-Sen University, Guangzhou, Guangdong 510275, China)
(4. Medical Faculty of Kunming University of Science and Technology, Kunming, Yunnan 650500, China)
(5. Yunnan Institute of Microbiology, Yunnan University, Kunming, Yunnan 650091, China)

Abstract: [Objective] The main focus for the current study is to investigate the diversity of
culturable bacteria in soils of karst caves located in Xingyi county of Guizhou province and to
analyze their potential for production of protease and amylase. [Methods] Isolation of the culturable
bacteria was done by spread plate technique using 11 synthetic media. Phylogenetic relationship of
the isolates based on their 16S rRNA gene sequences was analyzed. The isolates were then screened
for production of protease and amylase using plate method. [Results] Based on the 16S rRNA gene
sequences, a total of 217 isolates affiliated to 63 species of 24 genera were determined, of which the
genera Rhodococcus and Streptomyces were the dominant bacteria (comprising 24.42% and 21.66%
respectively). Majority of these strains had 16S rRNA gene sequence similarities ranging between
97.90% and 99.99% with related type strains, except the strains D3T01, D911, D961 and D502 which
are potential new taxa. Of these culturable bacteria isolated, 99 strains belonging to 38 species of 18
genera were positive for protease and/or amylase activities. Among these, 36 strains had both
amylase and protease activities, thus constituting about 36.36% of the bioactive strains and 16.59%
of the total isolates. [Conclusion] The results indicated that soil of karst caves in southwest of
Guizhou are promising sources for isolation of many bioactive strains, with potential for further
exploration and research.

Keywords: Karst cave, Biodiversity, Protease, Amylase
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1.1 ###l
1.1.1 iR 2014 11

3 4°C
112 EZRLFFLEE:
DNA
PCR
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Imaging System
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pH7.5
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28 °C 7-14d
123 WEISFEMFLEE: (1) DNA
BU(2) PCR 16S rRNA
(PA  5-CAGAGTTTGATC
CTGGCT-3' Escherichiacoli  7-24 PB
5'-AGGAGGTGATCCAGCCGCA-3’ E.
coli  1540-1522) 16S rRNA 50 uL
ddH,O 37.7 uL.  10xPCR buffer 5 uL
dNTPs (10.0 mmol/L) 4 pL.  PA (10 umol/L) 1 pL
PB (10 umol/L) 1 u.  Tag DNA Polymerase (5 U/uL)
0.3 pL DNA 1.0 uL PCR

95°C3min 95°C30s 55°C30s 72°C

1.5 min 32 72 °C 10 min PCR
EB 0.8%
(3) 16S rRNA
16S rRNA
650 bp EzBioCloud
(http://eztaxon-e.ezbiocloud.net/)
(
97.90% ) 16SrRNA
ClustalW 2.08%  MEGA 5.1
(Neighbor-Joining)™*!
1 000
124  MEEFE TR IE:
28 °C 7 d
0.1% 5 min
R- r

0 cm<R-r<0.5 cm 0.5 cm<

R-r<1.0 cm 1.5 cm<R-r<1.5 cm 1.5 cm<R-r<
3.0cm 3

2 R4

2.1 HRIZETEEFENSBEUR

11 28 °C

14d

(8) AV (11) RA

22 HXBRXREALIEAERAE D FE

217
16S rRNA 217
(Agrococcus) (Agromyces)
(Arthrobacter) (Bacillus)
(Brevundimonas) (Devosia)

(Glycomyces)
(Massilia)
(Micrococcus)

(Isoptericola)
(Microbacterium)
(Nocardia)
(Nocardiopsis)
(Oerskovia) (Paenibacillus)
(Promicromonospora)
(Pseudoxanthomonas) (Rhodococcus)

(Sphingobacterium)

F1 TRBEFESBEUR

Table 1 The separation effect of different culture
media

() ()

Medium Clones Groups Growth
1) 53 5 +
@) 57 5 +
3) 107 9 A=
4) 103 7 A=
) 71 7 HE
6) 69 7 HE
@) 74 8 HE
®) 123 16 AHEHEF
©) 111 10 AHEEF

(10) 109 5 +H
(11) 127 18 AR
-+ ++ ++
+

Note: ++++: Very good growth; +++: Good growth; ++: Moderate
growth; +: Weak growth.
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(Sphingomonas) (Sphingopyxis) 23 AEFHERERZF ST
(Staphylococcus) 16S rRNA
(Stenotrophomonas) (Streptomyces) BLAST
2 16S rRNA
ClustalW 2.0 MEGA 5.1
217 24 (D
63 (Microbacterium) 1 24
(Nocardia) (Rhodococcus) (Agromyces) (Agrococcus)
(Streptomyces) (Microbacterium)
7.94% 7.94% (Isoptericola) (Oerskovia)
14.29% 14.29% (Promicromonospora)
(Rhodococcus) (Micrococcus) (Arthrobacter)
(Streptomyces) (Rhodococcus) (Nocardia)
24.42%  21.66% (Stenotrophomonas) (Bacillus)

®2 BEAMNHERRERES LB TIER

Table 2 The distribution of the genera and strains

() ()

Genus name Species Ratio of all species (%) Strains Ratio of all strains (%)
Agrococcus 1 1.59 2 0.92
Agromyces 3 4.76 8 3.69
Arthrobacter 3 4.76 4 1.84
Bacillus 5 7.94 11 5.07
Brevundimonas 1 1.59 1 0.46
Devosia 1 1.59 1 0.46
Glycomyces 1 1.59 1 0.46
Isoptericola 3 4.76 7 3.23
Massilia 1 1.59 1 0.46
Microbacterium 5 7.94 26 11.98
Micrococcus 1 1.59 3 1.38
Nocardia 5 7.94 20 9.22
Nocardiopsis 2 3.17 5 2.30
Oerskovia 1 1.59 1 0.46
Paenibacillus 1 1.59 1 0.46
Promicromonospora 4 6.35 16 7.37
Pseudoxanthomonas 1 1.59 1 0.46
Rhodococcus 9 14.29 53 24.42
Sphingobacterium 1 1.59 2 0.92
Sphingomonas 2 3.17 2 0.92
Sphingopyxis 1 1.59 1 0.46
Staphylococcus 1 1.59 2 0.92
Stenotrophomonas 1 1.59 1 0.46
Streptomyces 9 14.29 47 21.66
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2l
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tenotrophomonas sp. ,(D6T_14)
Stenotrophomonas maltophilia MTCC 434" (JALV01000036)

— Sphingobacterium sp. (D201
100— .Sﬁhingobacterium sgayense ?-1539T (FJ816788)

0.02
1 EF 16S rRNA EE 55 LASBALERSEME X IR ETHE A LI IE R AR Z B R KL E R
Figure 1 Phylogenetic tree constructed by using the Neighbor-Joining method based on the 16S rRNA gene sequences of
culturable microbial community in soil of Xingyi karst cave
50% 0.02
Note The bootstrap values>50% are shown at branch points; Bar value 0.02: represents per nucleotide position.
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217
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Table 3 Activities of enzymes for partial strains

Strains Proctierz?: ?ji‘)/ity Amylase (%Zcr:i;/ity circle Closest type strain Similarity (%)
D1006 0.60 = Agromyces cerinus subsp. nitratus ATCC 51763" 99.40
D1108 = 0.20 Agromyces italicus DSM 16388" 99.06
D1016 0.90 = Arthrobacter arilaitensis Re117" 99.08
D929 0.20 0.60 Arthrobacter bergerei CIP 108036" 98.70
D925 0.20 = Arthrobacter mysorens LMG 16219" 98.75
D509 0.50 = Bacillus idriensis SMC 4352-2" 99.66
D927 = 0.40 Bacillus litoralis SW-211" 98.86
D804 0.50 = Bacillus simplex NBRC 15720" 100
D909 = 0.30 Brevundimonas nasdae GTC 1043" 99.69
D6T12 - 0.40 Glycomyces harbinensis IFO 14487 98.20
D937 = 0.30 Isoptericola hypogeus HKI 0342" 99.52
D3T10 = 0.20 Isoptericola variabilis MX5" 99.51
D3Tl11 0.70 0.90 Massilia timonae CCUG 45783 99.62
D1008 = 0.80 Microbacterium esteraromaticum DSM 8609" 99.84
D212 0.50 = Microbacterium oxydans DSM 20578 100
D818 0.60 = Microbacterium testaceum DSM 20166" 99.70
D3T27 = 0.50 Micrococcus endophyticus YIM 56238" 100
D6TO01 0.40 0.90 Nocardiopsis aegyptia DSM 44442" 99.39
D6T05 0.50 0.40 Nocardiopsis umidischolae 66/93" 99.23
D3T21 = 0.50 Oerskovia paurometabola DSM 14281" 99.88
D960 = 1.30 Paenibacillus amylolyticus NRRL NRS-290" 100
D3T09 0.30 0.90 Promicromonospora aerolata V54AT 99.70
D1107 = 0.50 Promicromonospora flava CC 0387" 99.69
D3TO07 0.30 0.60 Promicromonospora sukumoe IFO 14650" 100
D911 0.40 = Pseudoxanthomonas mexicana AMX 26B" 98.01
D508 0.10 0.20 Rhodococcus defluvii Call” 98.71
D6T18 0.40 = Rhodococcus globerulus DSM 4954" 98.92
D1105 0.20 = Rhodococcus gingshengii djl-6" 99.38
D2T02 0.40 0.60 Rhodococcus zopfii DSM 44108" 99.19
D6T14 1.10 - Stenotrophomonas maltophilia MTCC 434" 99.85
D506 0.60 0.90 Streptomyces anulatus NRRL B-2000" 100
D1109 - 0.60 Streptomyces canus NRRL B-1989" 100
D1137 = 0.60 Streptomyces ciscaucasicus NBRC 128727 100
D3T03 - 0.80 Streptomyces cyaneofuscatus JCM 4364" 100
D2T11 0.10 0.70 Streptomyces endophyticus YIM 655947 99.84
D502 0.20 1.30 Streptomyces flavidovirens NBRC 13039" 97.95
D2T25 0.30 = Streptomyces ginglanensis 172205" 99.35
D3T22 0.20 1.10 Streptomyces spiroverticillatus NBRC 128217 98.89

Note: —: No activity.
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Figure 2 The pictures of some active strains
A B

Note: A: The amylase activity circle of partial strains; B: The protease activity circle of partial strains.
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