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Spearman
16S rRNA 50cm ~ 80cm
GenBank EF103199-EF103245 0 ~20cm
2 3%
Na* R =
2.1 1.00 P<0.01 NO;~ R=1.00 P<0.01
1
1 2.2
Table 1 The change of bacterial abundance and the environment
index in the snow samples from east Tianshan Montains
Gram
Item DTS-1 DTS-2 DTS-3
Sample depth cm 0-~20  20~50 50 ~ 80 21
Bacterial abundance 1L.03 1% 174
10* cells/mL ’ ’ ’
16S rDNA PCR RFLP 7
Cultured bacteria
1.18 2.31 4.96
amounts 10> CFU/mlL 7 16S rDNA
380 %o -8.764  -9.213 - 8.069 16S rDNA
2+
Ca 360.80 267.29 569.11 Comamonadaceae
Mg+ 100.79 48.01 165.18
K* 20.65 18.11 46.09 Arthrobacter
Na* 42.30 61.53 101.06 Microbacterium - Bacillus -~ Paracoccus  Sphingomonas 5
Cl- 187.8642  96.1515 154.622 3
NO; ~ 117.2279  130.9333 160.5696
S0,* 88.7926  205.2896 147.2692
G+ C HGC G+ C
Origin
Arthrobacter sp. Fa2l (AY131225) Leaf surfaces ]
0.02 Arthrobacter sp. Enf13 (DQ339601) Alpine subnival plants
' MSCBI3 (EF103210)
100 Arthrobacter agilis (AJ577725) Antarctica soil
MSCB17 (EF103214)
Arthrobacter sp. (AY618581) Groundwater
100 ¢ Arthrobacter sp. K410C (DQ507202) HGC
93 uncultured bacterium (DQ404723) Contaminated sediment
Bacterium TSBY-84 (DQ166174) Permafrost in the Tianshan Mountains
| 100 Microbacterium sp. cryopeg 8 (AY660691) Siberian permafrost
100l MSCB11 (EF103208)
56 unidentified actinobacterium (AJ292036) —
|—Barillales bacterium CCUG (AY837750) Mosquito midgut ]
ool DTS-MSCBI6 (EF103213) LGC
78{8{101’/[115 silvestris (AJO06086)
46 Caryophanon sp. oral clone (AF385535) -
5qMSCB15 (EF103212)
7%uncultured Comamonadaceae bacterium (DQ628936)  John Evans Glacier .
8 -proteobacteria
100 yncultured bacterium (AF468326) Arctic sea ice
uncultured bacterium (DQ521485) Lake Vida ice cover, Antarctica —
Paracoccus marcusii (AY881236) Coast o]
0 100| Paracoccus sp. JL1105 (DQ985064) Marine environment
MSCB2 (EF103199)
Paracoccus sp. NPO-JL-65 (AY745834) Marine environment a -proteobacteria
100 100 MSCBI18 (EF103215)
’Q_Q[ Sphingomonas sp. Ellin169 (AF409011) Soil
100) Sphingomonas mucosissima (AM229669) Biological soil crust
50— Sphingomonas sp. MG49 (A]746106) —
1 16S rDNA
Fig.1 Phylogenetic analysis of isolated bacterial 16S rDNA from east Tianshan Mountains snow samples. Numbers

in parentheses represent the sequencesaccession number in GenBank. The number at each branch points

is the percentage supported by bootstrap. Bar 2% sequence divergence.
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LGC Proteobacteria 3 HGC a [ 7-Proteobacteria HGC
Proteobacteria Cytophaga- Flavobacterium- Bacteroides ~ CFB
GenBank Blast CFB
50% B- Proteobacteria 29%
a- Proteobacteria Y- Proteobacteria HGC 7%
7 4°C DTS-1 DTS2 DTS-
16°C ~23°C pH 6.5~7.5
5
2.3 DGGE
DGGE
DGGE
Operational
taxonomic unit OTU 2 DGGE
2
2 PCR-DGGE
2
14 3 Fig.2  Bacterial profiles of different deep snow sample from east Tianshan
3 Mountains by PCR-DGGE.
DGGE
2 DGGE
Table 2 The diversity index from DGGE analysis of east Tianshan Mountains snow sample
No. Taxa Individuals Dominance D Evenness E Shannon H Simpson S Fisher's alpha
DTS-1 24 89 0.1468 0.6977 2.818 0.8532 10.79
DTS-2 17 91 0.1454 0.7183 2.502 0.8546 6.165
DTS-3 21 94 0.1121 0.6939 2.679 0.8879 8.397
3 DGGE
Table 3 The blast result of band sequence extracted from DGGE gel
Band Band No. GenBank Lane” Closest related species in the Similarity
site” accession No. DTS-1 DTS-2 DTS-3 16S rDNA sequence database 1%
1 MSUB96 EF103245 + Aquasalina asiatica 100
2 MSUB95 EF103244 + Paracoccus sp. ZY-2006h 100
3 MSUB9%4 EF103243 + + Cytophagales bacterium 98
4 MSUBS3 EF103238 + + Cytophagales bacterium 99
5 MSUB78 EF103234 + + + Beta proteobacterium 97
6 MSUB77 EF103233 + + Beta proteobacterium BP-5 98
7 MSUB76 EF103232 + + Hymenobacter sp. PB17 96
8 MSUB68-YT EF103225 + + Beta proteobacterium 98
9 MSUB85 EF103240 + + + Actinobacterium 93
10 MSUB84 EF103239 + + + Cytophagales bacterium 98
11 MSUBS2 EF103237 + + + Flavobacteriaceae bacterium 96
12 MSUB81 EF103236 + + + Flavobacterium sp. 100%
13 MSUBS0-YT EF103235 + + Beta proteobacterium KITTS8 97 %
14 MSUB70-YT EF103227 + + + Cytophagales bacterium 99%

* Band site number as indicated on Fig.2 * +’ means have band.
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uncultured Cytophagales bacterium (AY313913)
uncultured Flexibacteraceae bacterium (DQ418532)
MSUB70 (EF103227)

T MSUBS4 (EF103239)
uncultured Cytophagales bacterium (AY313909)
MSUBY4 (EF103243)
2 3 uncultured Cytophagales bacterium (AY313918)
MSUBS3 (EF103238)
uncultured Cytophagales bacterium (AY313916)
Hymenobacter sp. PB17 (AB251884)
MSUB76 (EF103232)
2 62 = uncultured bacterium (AY198110)
uncultured Flavobacteriaceae bacterium (EF075164)
70 WUBSZ (EF103237)
84 uncultured bacterium (AY780714)
MSUBS1 (EF103236)
‘ uncultured bacterium (DQ675470)
74 uncultured Flavobacterium sp. (DQ628946)
MSUB68 (EF103225)
ﬁ(ridnvm‘ax sp. BWLB (AM286541)
Beta proteobacterium WCIRT (AY217464)
69" uncultured bacterium (DQ521485)
7 Glacier bacterium FII50 (AY315174)

uncultured beta proteobacterium (DQO76442)
uncultured bacterium (EF103229)
MSUB78 (EF103234)
23 uncultured bacterium (DQ675493)
o1[ uncultured bacterium (DQ510500)
uncultured bacterium {DQ787685)
MSUBS0 (EF103235)
Beta proteobacterium KITTS8 (DQ234478)
Herminiimonas fonticola (DQO11678)

uncultured bacterium (DQ675491)
Methylophilus sp. ECd5 (AY436794)
] Beta proteobacterium BP-5 (AY145571)
MSUBT77 (EF103233)
uncultured bacterium (DQ001724)
Aquasalina asiatica (AM404264)
MSUBY6 (EF103245)
Alkalispirillum sp. Z 7008 (DQ217920)
Paracoccus sp. Y13 (EF177678)
uncultured alpha proteobacterium {AM229528)
L 100 |uncultured proteobacterium (EF197018)
MSUBYS (EF103244)
uncultured bacterium (AB252083)
Actinobacterium WCIR1 (AY217497)

100!
78 uncultured Actinobacterium (AJ575516)
79 MSUBSS (EF103240)
3 DGGE 16S rDNA

Origin
Glacier ice
Puruogangri ice core
Glacier ice

Glacier ice

Glacier ice
Soil

Arctic sea ice

Pasture
Subglacial lake

Everest glacier meltwater
John Evans Glacier

Saturated sediment

Lake Vida ice cover
Southern Hemisphere glaciers
Puruogangri Glacier

Snow of Yulong Mountain
Everest glacier meltwater
Holocene lake sediment
Stream water

Mineral water

Freshwater moraine lake

Weser estuary

Asphalt seep
Saline lake

Soda lake

Ancient salt deposits
Oil polluted marine
Holocene sediment

Puruogangri ice core

Freshwater

Fig.3  Phylogenetic analysis of partial 16S rDNA from DGGE clones of east Tianshan

Mountains snow samples. The annotation was the same as in Fig. 1.
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Study on microbial diversity and community in Miaoergou snow of East Tianshan
Mountains and their relation to climatic and environmental changes

LIU Wei' MA Xiao-jun' >* HOU Shu-gui’ CHEN Tuo® QIN Da-he’
' School of Life Science Lanzhou University Lanzhou 730000 China
2 Laboratory of Cryosphere and Environment Cold and Arid Regions Environmental and
Engineering Research Institute Chinese Academy of Sciences Lanzhou 730000 China

Abstract The different depth snow samples were collected from the Miaocergou glacier in East Tianshan Mountains
regions China. Total bacteria counts were established by 4’ 6- diamino-2-phenylindole DAPI . Both culture-dependent
and culture-independent methods denaturing gradient gel electrophoresis DGGE  were used to examine the bacterial
diversity and community structure. The microbial abundance and diversity index have a close relationship with mineral
particle concentration. These mineral particles such as Ca* Mg* and Cl™ etc are good indicators of climate and
environment. The 16S rDNA gene both of cultured bacteria and DGGE band sequenced belong to following groups

proteobacteria o~ B- Y-  Cytophaga- Flavobacterium- Bacteroides CFB ~ High GC and Low GC. Among these

Proteobacteria and CFB are dominant groups. Compare with bacteria revealed from ice and snow in Qinghai-Tibet
Plateau South Pole and North Pole which have been reported Paracoccu sp. and Aquasalina sp. are especially exist in
this study area as far as we know. The microbial abundance and community structure are all changed obviously in
different depth snow samples. It indicates that the snow bacteria community is influenced by many factors. The results
show that because the special geographical position of the East Tianshan Mountains microorganism in ice and snow of this
area has its particularity .

Keywords Miaoergou glacier East Tianshan Mountains microbial community structure DGGE
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