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Isolation of Culturable Microbes in Sediments
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Abstract Adopting improved and optimized the traditional various isolation media, microbes from tail bottom mud in
Fankou lead-zinc mine were preformed the isolation of culturable microbial resources, combined with different molecu-
lar biomarker genes to carry out phylogenetic position analysis. The results showed that a total of 41 bacterial strains
obtained from Fankou lead-zinc tail bottom mud respectively belonged to 11 orders, 18 families and 18 genera of the
phyla of Actinomycetes, Proteobacteria, and Firmicutes; and 8 fungal strains respectively belonged to 2 phyla, 5 or-
ders, 5 families, and 5 genera; 1 alga strain belonged to the genus Galdieria of the phylum of red alga. The improved
ISP 2 and improved No. 9 medium have shown better isolation effect, and the isolated-and-obtained had fine microbial
diversity. This study had laid theoretical basis for studying on the microbial diversity in acid wastewater of mine, and
provided material foundation for restoring acid wastewater and ecological control research.
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Fig. 1  The location of Fankou Lead-Zinc Mine, China
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Table 1  The composition of 13 isolation media
Wi i B R L B 4%

1 K,HPO, 0.8 g,KH,P0, 0.3 g,MgSO, + 7H,0 0.4 g,NH,C1 0.4 g, DMSO 0.78 g,ZnSO, + TH,02.2 g, B ICE W 2.0
ml, 7187k 1 000 mL,pH 3.0
MR ITCERR : 2 &MU Z & 50.0 g,ZnS0, - TH,0 22.0 g,CaCl, 5.54 g,MnCl, + 7H,0 5.06 g, FeSO, - 7H,04.99 g,
(NH, ) Mo, 0,, - 4H,0 1.10 g,CuSO, - 5H,0 1.57 g,CoCl, + 6H,0 1.61 g,7&/%7K 1 000 mL

2 Na,HPO, - 7H,07.9 g,KH,P0, 1.5 g,MgS0, -7 H,00.5 g, (NH,),S0, 0.4 g,DMS0 0.78 g, iz E-4Z I 0.05 g, skt
JCRIK 2.0 mL, BUIEHE 2 ¢, 28187k 100 mL,pH 3.0

3 JEREE M 10.0 g, BEREREIRY) 5.0 ¢, Hi%0E 5.0 g, Z518/K 1 000 mL,pH 3.0

4 TPERRERIRY) 1 g, LB IEER 0.04 g, FEBERRER 0.025 ¢, Behl 1.7 ¢, 78487k 100 mL,pH 3.0

5 B FFPREY) | g, L-2R AR 0. 04 ¢, FEWERREK 0.025 g, JE RS 0.15 ¢, BUHE 1.7 ¢ , 287K 100 mL,pH 3.0

6 FRE 3.0 o, BUKARBKEE 1.75 o, IRAMERER 0.15 o, L2KIHEEER 0.04 o, FEREIREK 0.25 o, BhliEHE 1.7 ¢, Z%18K 100 mL,pH 3.0

7 BERESRIRY) 1.0 g, L-BE R 0.04 ¢, Bilighl 1.7 g, 288K 100 mL,pH 3.0

8 (NH,),S0, 1.3 g,KH, PO, 0.28 g,MgS0, - 7H,00.25 g,CaCl, - 2H,00.07 g,FeCl, - 6H,0 0.02 g,MnCl, - 4H,0 1.8
mg, Na,B,0, + 10H,0 4.5 mg, ZnSO, - 7H,0 0.22 mg, CuCl, - 2H,0 0.05 mg, Na,MoO, - 2H,0 0. 03 mg, VOSO, -
2H,0 0.03 mg, CoSO, 0.01 mg, Na,S,0; 1 g,7&i%/K 100 mL, pH 3.0

9 Ai: FeSO, - TH,0 7 g, 748K 25 mL,pH 2.0;B i : MgSO, - 7H,0 0.7 g, (NH,),S0, 1.8 g, TSB 0.25 g, 7f/K 725
mL,pH 2.5;C ¥ : BEHahl 10 g, Z&187K 250 mL

10 A ¥ : FeSO, + 7TH,07 g, 787K 25 mL,pH 2.0;B ji& : MgSO, - 7H,00.7 g,(NH,),80, 1.8 g,K,S,040.76 g,TSB 0.25
g, 28187k 725 mL,pH 2.5;C ¥ . BUAEHE 10 g, Z&1R7K 250 mL

11 A¥: FeSO, - TH,0 1.4 g, 8187k 5 mL,pH 2.0;B {fi: MgSO, - 7H,0 0.7 g, (NH,),S0, 1.8 g,Na,S,0, 1.58 g, TSB
0.25 g, %MK 725 mL,pH 6.5;C ¥ : LilghE 10 g, #I%/K 250 mL

12 A i: (NH,),S0,3 g, KC10.1 g, K,HPO, 0.5 g, MgSO, - 7H,0 0.5 g, Ca(NO;), - H,00.01 g, #/%7K 500 mL, pH
2.5;B ik FeSO, - TH,0 33 ¢, 7&K 300 mL, pH 2.5;C ¥ : Bk 15 ¢, 7&4%/K 200 mL

13 A ¥i: (NH,),S0,3 g, KC10.1 g, K,HPO, 0.05 g, MgSO, - 7H,00.5 g, Ca(NO;), - H,00.015 g, 787K 600 mL, pH

2.5;B #i: FeSO, + TH,0 22 g, Z&if/K 150 mL, pH 2.5;C % . EE)EHE 15 ¢, Z%18/K 250 mL
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Table 2 Primer sequences of 16S rRNA, ITS and 18S rRNA genes

CIL/E FIYFHI(5'3")
27f CAGAGTTTGATCCTGGCT
1492r AGGAGGTGATCCAGCCGCA
18S-up ACCTGGTTGATCCTGCCAGT
18S-down TCACCTACGGAAACCTTGT
ITS 1 TCCGTAGGTGAACCTGCGG
ITS 4 TCCTCCGCTTATTGATATGC
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Table 3 Geochemical characteristics of sediment samples from the Fankou Pb/Zn Mine, China

B pH S0i~/ T-Fe/_] Fe?*/ Pb/ y Zn/ L Cuw/ . Cr/ y ]V[n/_I As/ y
T-8(%) (g-kg”') T-Fe(%) (mg-kg™) (mg-kg™') (mg-kg™ ) (mg-kg™') (mg-kg™) (mg-kg™')
SO 2.3 0.99 7.5 0.07 18 707 748 78 16 29 508
S1 2.2 0.97 9.8 0.03 19 857 1268 109 27 40 2188
2 2.2 0.74 9.1 0.12 16 253 1133 63 23 35 2072
S3 2.5 0.18 6.0 0.82 15 790 1 635 117 36 27 201
4 2.4 0.43 7.1 0.03 16 205 689 33 14 31 537
S5 2.3 0.52 6.8 0.04 24 068 672 82 15 30 498
S6 2.3 0.59 6.6 0.04 19 738 743 78 14 41 829
S7 2.4 0.32 6.9 0.46 16 640 763 31 20 31 1276
S8 2.5 0.63 3.2 0.07 15 796 824 53 28 48 2 034
39 2.4 0.14 5.9 0.75 18 829 772 62 32 26 1169
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Table 4 16S rRNA gene sequence similarities of strains isolated from sediment samples

BIkg S IRARATE B AR % i
SYSU C17001 Cohnella phaseoli 99. 58 SO
SYSU C17002 Microbacterium jejuense 98. 98 S0
SYSU C17003 Nocardiopsis alba 100. 00 S0
SYSU C17004 Tsukamurella carboxydivorans 100. 00 S0
SYSU C17005 Microbacterium testaceum 99. 84 S1
SYSU C17006 Acidithiobacillus thiooxidans 99. 83 S1
SYSU C17007 Bacillus amyloliquefaciens subsp. plantarum 99. 83 S1
SYSU C17008 Delftiaacidovorans 99.71 S1
SYSU C17009 Gordonia terrae 100. 00 S1
SYSU C170010 Microbacterium kyungheense 99.21 S1
SYSU C170011 Microbacterium jejuense 99.17 S1
SYSU €170012 Micrococcus aloeverae 99.17 S1
SYSU C170013 Bacillus cereus 100. 00 S1
SYSU C170014 Isoptericola variabilis 99. 01 S2
SYSU C170015 Microbacterium jejuense 99. 05 S2
SYSU C170016 Microbacterium kyungheense 99.33 S2
SYSU C170017 Microbacterium resistens 100. 00 S2
SYSU C170018 Microbacterium trichothecenolyticum 99. 14 S2
SYSU C170019 Micrococcus aloeverae 99.73 S2
SYSU €170020 Moraxella osloensis 99. 67 S2
SYSU C170021 Nocardiopsis alba 100. 00 S2
SYSU C170022 Sulfobacillus thermotolerans 99.51 S2
SYSU C170023 Alcaligenes faecalis subsp. faecalis 100. 00 S2
SYSU C170024 Bacillus cereus 100. 00 S2
SYSU C170025 Brevundimonas diminuta 99. 86 S2
SYSU C170026 Acidithiobacillus ferrooxidans 99.33 S2
SYSU C170027 Staphylococcus hominis subsp. hominis 99.72 S3
SYSU C170028 Micrococcus aloeverae 99. 66 S3
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SYSU €170029 Bacillus cereus 100. 00 4
SYSU €170030 Microbacterium flavum 98. 67 S5
SYSU C170031 Acidithiobacillus ferrooxidans 99.33 S5
SYSU C170032 Pseudochrobactrum asaccharolyticum 100. 00 S6
SYSU C170033 Microbacterium jejuense 99. 00 S6
SYSU C170034 Psychrobacillus psychrodurans 98. 80 S7
SYSU C170035 Microbacterium jejuense 99.17 S8
SYSU C170036 Microbacterium kyungheense 99. 09 S8
SYSU C170037 Gordonia terrae 99. 83 S8
SYSU C170038 Microbacterium assamensis 98. 94 S8
SYSU €170039 Micrococcus aloeverae 99. 67 S8
SYSU C170040 Alcaligenes faecalis subsp. faecalis 100. 00 S8
SYSU C170041 Sphingobacterium cladoniae 99.19 S9
R5 EAEITS EEMAMIEL LR
Table 5 ITS gene sequence similarities of strains isolated from sediment samples
b AL U
SYSU C17042 Penicillium citrinum 100. 00 S0
SYSU C17043 Cryptococcus laurentii 100. 00 S0
SYSU C17044 Teratosphaeria flexuosa 94.12 S1
SYSU C17045 Teratosphaeria flexuosa 94. 08 S2
SYSU C17046 Exophiala alcalophila 100. 00 S2
SYSU C17047 Rhodotorula minuta 99.78 S5
SYSU C17048 Cryptococcus podzolicus 100. 00 S6
SYSU C17049 Exophiala alcalophila 100. 00 S8
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Fig.2  Phylogenetic tree of culturable microbial community in Fankou Pb/Zn Mine, constructed by using the Neighbor-Joining

method based on the 16S rRNA gene sequences
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Fig.3  Phylogenetic tree of culturable Actinobacteria community in Fankou Pb/Zn Mine, constructed by using the Neighbor-Joining

method based on the 16S rRNA gene sequences
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Fig.4 Phylogenetic tree of culturable Proteobacteria community in Fankou Pb/Zn Mine, constructed by using the Neighbor-Joining

method based on the 16S rRNA gene sequences
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Fig.5 Phylogenetic tree of culturable fungi community in Fankou Pb/Zn Mine, constructed by using the Neighbor-Joining

method based on the ITS gene sequences
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