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( Mo Bio Laboratories Carlsbad CA) :94°C 5 min 94C I min 52C
DNA Wizard® DNA Clean-Up System 1 min 72°C I mn 30 72°C
DNA. 5 7 min. CYA-b371F CYA783R
o DNA 4°C PCR: 27F.1492R
o 55%C;
1.4 16S rRNA PCR CYA-b371F.CYA783R
3 :10 x Tag PCR Master mix 12. 5 pL 0.5 pL
DNA 3 16S (20 wmol/mL ) DNA PCR
rRNA o CYA359F 0.5 L ddH,0 25 plL. :94°C
CYA781R( 1) : 10 x Tag PCR Master 5 min;94°C 1 min 60°C 1 min 72°C 1 min 35
mix 12.5 pL 0.5 pL(20 wmoL/mL) DNA ;72°C 10 min. PCR 1.5%
0.3 uL ddH,0 25 plL. o
1. 16S rRNA
Tablel. The special primers used to amplify Cyanobacteria 165 rRNA gene
Primer Sequence ( 5°— 37) References
CYA359F GGGGAATYTTCCGCAATGGG Niibel et al *°
CYA781R GACTACAGGGGTATCTAATCCCTTT Niibel et al
CYA-b371F CCTACGGGAGGCAGCAGTGGGGAATTTTCCG Gabriel Zwart et al *!
CYA783R GACTACWGGGGTATCTAATCCCW Gabriel Zwart et al
1.5 PCR 16S rRNA o CLUSTALX]1. 83
PCR PHYLIP-3. 68 DOTUR-
QIAquick PCR purification kit ( Qiagen Hilden 1.53 97 % cutoff
Germany) o furthest-neighbor method OTU (
pGEM-T Vector ( Promega) 2 Phylotypes) Shannon Simpson
PCR o Nonparametric richness estimates( chaol
T, SP, PCR ACE ) o EstimateS Win 8. 00
o ( C=(1-n-
PCR 450 bp PCR N~')+100 (N n
400 bp) o OTu ) Coverage o
1.6 1.7
110 OTU NCBI
ABI377DNA ABI PRISM BigDye BLAST RDP’ s Naive Bayesian Classifier
terminator v3. 1 sequencing Ready Reaction kit ( PE ( confidence threshold 80%)
Applied Biosystems) o 16S rRNA GenBank .
BioEdit 7.0.5 ( http: //www. OTU GenBank . RDP 11
mbio. ncsu. edu/BioEdit/bioedit. ht) 16S rRNA
FASTA CLUSTAL x 1. 83
Ribosomal Database Project ( RDP) II neighbor—joining method MEGA v. 5.1
CHIMERA_CHECK program ( http: //rdp. cme. msu. p-distances Kimura-2 parameter

edu/seqmatch /seqmatch_intro. jsp)

bootstrap
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1.
Figure 1. Photographs of the sampling sites on the surface of the Glacier No. 1 in the Tianshan Mountains. Marked A B and C

represented the different sample sites A B and C respectively.

2.
Table 2. Physicochemical properties of supraglacial cryoconite from the Glacier No. 1 in the Tianshan Mountains
¢( total
Size of Available Available Nitrate c( organic  ¢( total
¢ ( water ) / pH( water: phosph—
Parameter granule/ phosphorus/  potassium/  nitrogen/  matte) / nitrogen) /
(% dw) soil =2.5:1) orus) /
mm ( mg/kg) (mg/kg) (mg/kg) (% dw) (% dw)
(% dw)
cryoconite Mean 0.34 ~3.35 45.56 7.02 11.94 195. 60 88. 11 8.40 0. 380 0. 105
SD - 12.45 0.45 3.46 56. 68 32.48 4.34 0.070 0.035
50 m” Mean - 32.46 7.40 2.27 128. 89 4.38 1.04 0.030 0. 086
SD - 10. 31 0.71 0.53 5.51 2.54 0.16 0.001 0. 004
500 m Mean - 27.15 8.19 2.74 53.19 6.05 0.94 0.170 0.104
SD - 8.38 0.42 0.16 7.51 0.95 0.36 0. 069 0.012
1000 m Mean - 21.78 7.98 4.11 123. 89 11.78 2.06 0. 101 2.900
SD - 6.15 0.38 2.61 57.54 6.39 0.98 0. 050 0. 009
SD: standard deviation. analysised by SPSS 18. 0 date editor; * represent the distance from the glacier forefield.
2.2 0. 346, 2 100
c
16S rRNA 96. 04% 101
55
101
DOTURAH. 53 °
97% OTU 12 BLAST
OTU 4 OTU 1 o
shannon . simpson 1.522. ° 165 rRNA
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Figure 2. Rarefaction curve constructed for Cyanobacterial clone
library from supraglacial cryoconite of the Glacier No. 1 in the

Tianshan Mountains.
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Figure 3. Distribution of cyanobacterial phylogenetic groups from supraglacial cryoconite of the Glacier No. 1 in the Tianshan
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Table 3. Taxonomic affiliations of representative clones from OTUs for the clone libraries of supraglacial cryoconite of the

Glacier No. 1 in the Tianshan Mountains determined by phylogenetic analysis of 16S rRNA gene sequences

01U No. of Representative  Accession Closest relative cyanobacteria in NCBI Identity/  Geographic source of reference
s
clones clone No. ( GenBank accession No. ) % strains in GeneBank
0TU1 55 BF77 KJ143684  Phormidium sp. Ant-Orange( AF263336) 99 Antarctic cyanobacteria
0TU2 2 BF83 KJ143686  Phormidium autumnale JR2( JN230333) 99 Antarctic cyanobacteria
0TU3 9 BFo4 KJ143689  Phormidium priestleyi ANT. L66. 1( AY493581) 99 Antarctic cyanobacteria
0TU4 2 BF60 KJ143691 Phormidium sp. CYN64( JQ687330) 98 Isolated from Antarctica
0TUS 2 BF32 KJ143687  Microcoleus antarcticus UTCC 474( AF218373) 97 Antarctic cyanobacteria
0TU6 4 BF2 KJ143683  Pseudanabaena sp. 1w0831( KF208379) 99 Isolated from Arctic
Pseudanabaenaceae cyanobacterium HTJ2KK1
0TU7 1 BF56 KJ143690 93 Unknown
( EF654068)
0TUS 7 BF17 KJ143688  Oscillatoria sp. KNUAOO9( HQ201392) 96 Isolated from Antarctica
Chroococcales cyanobacterium CYN67
0TU9 1 BF89 KJ143691 98 Isolated from Antarctica
(JQ687333)
0TUI0 16 BF5 KJ143682  uncultured Cyanobacterium( JN857994) 99 Antarctic cyanobacteria
uncultured Antarctic cyanobacterium Salinity meltwater ponds of
oTU11 1 BF7 KJ143685 92
( AY541545) McMurdo Ice Shelf Antarctica
0TU12 1 BF93 KJ143692 uncultured bacterium( FR849448) 93 Northwestern China
Oscillatoriales
3 ( Leptolyngbya )
Oscillatoria ~ Phormidium *>° 3
N . Katia Comte 7 peninsula
o ( South Shetland Islands Ellesmere
. . ) Island Phormidium
o Ph.
16S rRNA autumnale Phormidium sp Ph.
97% merrayio
Ph. merrayi o
Oscillatoriales Chroococcales 2 o ( 97% - 100%
Oscillatoriales )
Svalbard OoTul  OTL2 oTu4
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Figure 4. Neighbour—oining tree showing the phylogenetic relationships among cyanobacteria 16S rRNA gene clones from

the Glacier No. 1 in the Tianshan Mountains and their closely related sequences downloaded from GenBank. Numbers at

the nodes indicate the bootstrap values (50% ) based on neighbour—joining analyses of 1000 resampled datasets. Bar: 5%

sequence divergence.
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Community structure and phylogenetic analysis of
cyanobacteria in cryoconite from surface of the Glacier
No. 1 in the Tianshan Mountains

Xuejiao Ni ' Xinge Qi ' Yanling Gu ' Xiaoji Zheng ' Juan Dong '
Yongging Ni ' >° Guodong Cheng *
'School of Food Sciences Shihezi University Shihezi 832000 Xinjiang Uygur Autonomous Region China

*Cold and Arid Region Environmental and Engineering Research Institution Chinese Academy of Scineces Lanzhou

730000 Gansu Province China

Abstract Objective The purpose of this study is to characterize the community composition and phylogenetic analysis of
cyanobacteria from supraglacial cryoconite of the Glacier No. 1 in the Tianshan Mountains China. Methods We
amplified 16S rRNA genes from the extracted cryoconite DNA by PCR with 2 pairs of cyanobacteria-specific primers.
Amplificon was used to construct 16S rRNA genes clone library. The estimation of species richness diversity indices and
rarefaction curve of the 16S rRNA genes library were determined based on representative phylotypes ( OTUs) .  Results
Analysis of 16S rRNA gene sequences allowed grouping of 101 clones into 12 phylotypes ( OTUs) using a cut-off of 97%
identity. The phylogenetic analysis revealed that most of sequences affiliated to the order Oscillatoriales and Chroococcales
except that three were unclassified. The clone library was dominated by representatives of the order Oscillatoriales ( 81%
of the total clones) and the most abundant organisms within this order were in the genus Phormidium ( 68 clones)
including clones grouping into four phylotypes. The only clone of Chroococcales was closely related to the genus
Chamaesiphon with 97% similarity. In addition comparison of soil chemical properties between different habitats
indicated that supraglacial cryoconite supported significantly higher the content of available phosphorus and potassium
nitrate nitrogen and organic matter compared with the forefield of the Glacier No. 1. Conclusion The diversity index of
cyanobacteria were relatively high in supraglacial cryoconite of the Glacier No. 1 in the Tianshan Mountains. The
community structure was dominated by members of the genus Phormidium. This study may enrich our knowledge on
biogeochemical processes and ecological distribution of cyanobacterial populations in glacial ecosystem.

Keywords: Glacier cryoconite Tianshan Mountains Cyanobacteria phylogenetic analysis
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