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PCR
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Table 1  Location information of samples
No. of sample Location of sample Soil type Land-use type Latitude Longitude Altitude
DzSI Mohe Country Heilongjiang Provine Br.own coniferous forest Coniferons forest 52058 48" 12200842" 439
( ) soils
DZZ1 ?”he Country He‘)h’“g”a“g Provine  poat mire soils Meadow 52°58°50"  122°28°43" 443
The farm of Gexi  Guolemude
C v Ge'e Ci inghai
XzGEMo2  Country  Getermu City  Qinghai o desrt soils rape 36°25°56"  94°48°13" 2813
Province (
)
Wudaoliz inghai Province
XZWDLO1 Haaotiang )me ai. Province ( Alpine steppe soils Meadow 35°9°58"  93°2°15" 4688
XZWLO1 Wl;h Qinghai Province ( Alpine meadow soils Meadow 34°2228" 92°39759" 4573
Tuotuo  river Tanggula-Mountain
XZTTHO1 Country Qinghai Province ( Meadow swamp soil Meadow 34°5:44" 92°20722" 4775
)
1.1.3 :rTag DNA (5-AGAGTTTGATYMTGGCTCAG-3) U1492R (5-
TaKaRa ;DNA TACCTTGTTACGACTT3) PCR
; PCR Bio Red 0
. 1.1.5 (2/L): (NM)
1.1. 4 : Bac27F 10 ;TSA
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Fig. 1  Location of samples.

11 NaCl 5 g 5 g;R2A Bac27F  U1492R 16S rRNA
12 - 13 1.5 kb, PCR 194°C
0.25 g MgSO,*7H,00.1 g 5 min;94°C 30 s 56°C 30 s 72°C 1 min 50 s 36
o ;72°C 7 min.  AxyPrep DNA
1.2 PCR o
" 1.6
X BigDye Terminator version 3.1 (ABI Foster
(XRF) pH City CA USA) Bac27F
. v 6 144 16S rRNA
1.3 o ABI 3730
o BioEdit o
15 3-5ds DOTUR " 3%
1.4 (  OTU Operational
N N taxonomic unit) o OTU 1
25C GenBank JN112901-
4°C o JN112926. GenBank
1.5 16S rRNA PCR Blast . Blast
50 wl OTU
(95C) v BioEdit Clustal W Multiple Alignment
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& 600 L. ~80C .
MEGA 4.0
o MEGA 4.0 Neighbor- 2
joining JC (Jukes—Cantor)
20-21 2.1
1000
1.7 ( 2): 4.41% -59.19%
16S rRNA 97 % 12.57 - 160.65 g/kg; 578.34 -
2 Simpson (D) " 8019. 65 mg/kg; 332.0 -1339. 8 mg/kg;
Shannon-Wiener (H) Shannon-Wiener 5.25 - 112.55 g/kg; pH 5.12 -
(E) B 9.09 .
1.8 pH ;
450 pL pH .
2
Table 2 Physico—chemical characteristics of the Frozen soil samples
No. of sample Moisture / % Total C/(g/kg) Total N/(mg/kg) Total P/(mg/kg) Organic C/(g/kg) pH
DZS1 22.09 29.11 1683. 61 527.6 22.26 7.26
DZZ1 59.19 160. 65 8019. 65 1339.8 112.55 5.12
XZGEMO02 12. 44 18. 41 578. 34 723.9 5.25 9.09
XZWDLO1 4.41 12.57 1156. 68 332.0 6. 00 8. 60
XZWLOo1 14. 82 21. 94 771.12 455.2 7.88 8.70
XZTTHO1 37.82 71.51 4742. 39 615. 4 45. 64 7.90
2.2 102 o
o (NM) .
6 (TSA) \R2A (R2A)3
144 ° 6
42 3

3

Table 3 Culturable bacterial counting in the frozen soil samples on different media

Colony numbers/(cfu/g soil)

No. of Sample

NM TSA R2A Average
DZS1 7.96 x 10 7. 44 x 10 2.57 x10° 1.37 x 10°
DZZ1 4.41 x 10* 1.47 x10* 1.57 x10° 7.19 x 10°*
XZGEMO02 3.15 x 10" 1.14 x 10°* 6.40 x 10’ 1.64 x10°*
XZWDLO1 5.65 x 10 5.65 x 10 5.02 x10° 5.44 x10°
XZW101 1.88 x 10 4.70 x 10° 7.04 x 10° 1.02 x10*
XZTTHO1 9.97 x 10* 1.09 x10° 1.32 x10° 1.14 x10°
144 29 Shannon-Wiener (H) 3. 18 Shannon-Wiener
o Simpson (D) (E) 0.81;
0. 88 Shannon-Wiener (H) 3.89 Shannon- 102 11
Wiener (E) 0.80. Simpson (D) 0.66 Shannon-Wiener
42 15 (H) 2.16 Shannon-Wiener (E)

Simpson

(D) 0.82 0.62.
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Fig.2  Neighbor§oining tree based on 16S rRNA gene partial sequences of 15 OTUs isolated from the frozen soil samples in High—

latitude area. It shows that the phylogenetic relationships of isolates gene sequences to closely related sequences obtained from the

GenBank database. Data in parentheses are the GenBank accession numbers and the numbers in square bracket represent the number

of isolates in one OTU. Aquifex pyrophilus (M83548) was used as outgroup. Bootstrap values of >50% (for 1000 iterations) are

shown in this figure. The scale bar indicates the Jukes-Cantor distances. Bar 5% sequence divergence.
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Fig.3 Neighbor—joining tree based on 16S rRNA partial sequences of 11 OTUs isolated from the Frozen soil samples in High-altitude area. It shows that

the phylogenetic relationships of isolates gene sequences to closely related sequences obtained from the GenBank database. Data in parentheses are the

GenBank accession numbers and the numbers in square bracket represent the number of isolates in one OTU. Aquifex pyrophilus (M83548) was used as

outgroup. Bootstrap values of >50% (for 1000 iterations) are shown in this figure. The scale bar indicates the Jukes-Cantor distances. Bar 5%

sequence divergence‘
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Abstract: Objective The diversity of culturable bacteria in the six frozen soils from High-atitude area and High-altitude

area were analyzed by using culture-dependent approaches. Methods Three solidified media were used to isolate
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culturable bacteria. Bacterial 16S rRNA genes of the isolates were PCR amplified using bacteria-universal primers and
then were sequenced. The resulting bacterial 165 rRNA gene sequences were subjected to phylogenetic analysis.

Results The abundance of culturable bacteria ranged from 4. 70 x 10° to 2. 57 x 10" colony forming units (CFU) per
gram of soils (dry weight). A total of 144 bacterial strains were obtained. The bacterial isolates from the High-atitude
area were affiliated with three phyla (Firmicutes Gammaproteobacteria and Betaproteobacteria) with Pseudomonas
Bacillus and Paenibacillus strains being dominant. The bacterial isolates from High-altitude area could be grouped into
three different phyla ( Gammaproteobacteria Firmicutes and Bacteroidetes) with Pseudomonas strains be dominant.

Conclusion The culturable bacteria are abundant and diverse in the frozen soils of Highdatitude and High-altitude
areas. The results also showed that the culturable bacterial community structure varied among different research areas. Our
data have implications for a better understanding of culturable bacterial community in the frozen soils in China.

Keywords: frozen soils the Greater Khingan Range Tibetan Plateau diversity of culturable bacteria 16S rRNA gene
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