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Table 1  Physicochemical properties of supraglacial cryoconite and subglacial sediments
. ol . . . .
1% ( =2.5:1)/(mg * kg ') /(mg * kg ™!) /(mg * kg ') 1% 1% 1% 1%
45.56 7.02 11.94 195. 60 88.11 8.400 0.380 0.110 2.770
12.45 0.45 3.46 56.68 32.48 4.340  0.070  0.035 0.540
32.45 7.75 2.57 144.50 8.90 1.370 0.030 0.072  3.550
10. 80 0.23 0.32 32.65 3.54 0.360 0.012 0.014  0.080
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Table 2 The diversity and richness estimates of the fungal ITS gene clone libraries from supraglacial cryoconite

and subglacial sediments

OTU Chao 1 Shannon Simpson 1%
( Fz) 93 21 42.20 2.873 0.133 86.27
( Dz) 110 22 36.65 2.108 0.152 78.35
OTU o
( 2 100 2.2.2 ( phylum)
( coverage) Fz. Dz 203
86.27% « 78.35% DOTURAH. 53 99% OTU
26  OTU.
1 BLAST. RDP Classifier
@ — Fz99% ot
20 —)(—DZZ99°;: Ko Dz
16} ( 3). Fz
%{ I ( Basidiomycota
S ol 21.74%) . ( Ascomycota 27.17%) .
ni ( Chytridiomycota 2. 17%) 3(a)
0 ( unclassified

25 50 75 100

SRS fungi) 48.92% ., Dz
5 : ( Basidiomycota
Fig.2  Rarefaction curves constructed for fungal clone libraries 17.86%) . (Ascomycota 57.14%) .
from supraglacial cryoconite and subglacial sediments ( Chytridiomycota 7. 14%) 3(b)
Unclassified fungus Ascomycota
Unclassified fungus Ascomycota 17.86% 1\ /T 57.14%
4891%\ S 2717%

Chyrtidiomycota

AN

7.14%
Basidiomycota
17.86%
~Basidiomycota
. 21.74%
Chyrtidiomycota _—
2.17%
(a) k)1 e vk A (b) AU E

3 ITS
Fig.3 Relative abundance of the fungal phyla of ITS clone libraries from supraglacial cryoconite (a) and subglacial sediments ( b)



4 : 1 785
18% o ( Chytridiomycota)
( unclassified fungus) o Rhizophydium 7.14%
2.17%
Fz. Dz 2.3 OTU
Fz. Dz 1 ( Fz)
27% + 57% . (Dz) TS 99%
2.2.3 ( genus) 26  OTU OTU 17 Fz. Dz
Fz. Dz OoTU 4.5 OoTU
ITS ( 3. 5).
4, ( Rhodotorula) OTU BLAST. RDP
12%
( Leucosporidium) ( 3),
8.69%  12.50% » 2.3.1 ( Ascomycota)
9 26  OTU 14

( Cladosporium) (6.25%) 9 . OTU4., OTU5. OTUI11. OTU14

( Aureobasidium) Aspergillus oryzae Asper—
(8.93%) . ( Pseudeurotium) . gillus versicolor Aspergillus flavus« Aspergillus pseu—
( Fusarium) . ( Penicillium) doglaucus 99 ~100% OTU 14
( Stmplicillium) ( Aspergillus) . Tetracladium . OTU3

Ascomycota

( Aspergillus) . ( Simplicilli-

um) ( 17.86%
12.50%) ( 6.25% .
1.09%) o

OTU1 oTU7

45%
OTU1 oTu7
3.64% OTUI19
1.09%

Basidiomycota sp.
l’emu;’hum 109%
17%

Fi
haunphydz um L]/sgg{)zm

Smrp/lcllhum
1.09%

Tetracladivum—
4.35%

Psedeurotium—,
3.26%

Leucospiridium
8.69%

C Iad()spnrmm
6.52%

Unclassified
fungus clone

A\perglfius/ 43.91%

Ascomycota sp

Rhodotorula
11.96%

(a) k1) g vk 4

4 ITS
Fig. 4

97% . OTU10. OTU26
Tetracladium( KC180672)
Tetracladium psychrophilum
9%  96% 0TU26
o OTUS Dz Fz
Pseudeurotium baker:
9% . OTU25

Cladosporium sp. ~ Cladosporium cla—

99% ~100%

dosporioides

o OTU13 10

Penicillium
1. 79% Bdsldlomycota sp.

I usarmm 79%,

Unclassified fungus

thzr)phydmm 17.86%
7.14%
Rhodotorula
- 3.57%
Simphuilmm -
12.50% Ascomycotasp_
1.79%

Aureobasidium .
8.93% Aspergillus.

17.86%

Tetracladium
7.14%

Ps‘edeuro/iunl_/ Leucosporidium.
3.57% 12.50%

(LYK IR

Relative abundance of the fungal genus of ITS clone library from supraglacial cryoconite (a) and subglacial sediments ( b)



39

786
3 OTU
Table 3 The phylogenetic analysis and best BLAST match of OTUs of the fungal ITS clone libraries of supraglacial cryoconite
and subglacial sediments
oTu oTy BLAST BLAST
%
OTUl  FZ_99 F2(37) /D2(4)  Uncultured fungus clone( KF297274) 93 N North American Arctic soil
OTU2  FZ_80 Fz(6) /Dz(2) Rhodotorula ferulica( NR 073330) 86 B North American Arctic soil
0TU3 FZ_79 Fz2/Dz( 2) Uncultured fungus clone( KC965709) 97 A North American Arctic soil
OTU4 FZ_96 Fz(3) /Dz(4) Aspergillus oryzae( KR871216) 99 A Endophytic fungi from Tibetan
OTUS  DZ_141 Fz(2) /Dz(6) Aspergillus versicolor( KP269023) 100 A marine macroslgae
0TU6 FZ_76 Fz( 4) Leucosporidium sp. BSS2( AB774462) 99 B Lake sediment of Bosatsu-ike Skarvsnes
0TU7  FZ_92 F2(5) /Dz(4) Uncultured fungus clone 99 N Unknow
0OTUS  DZ_72 Fz(3) /Dz(4) Pseudeurotium bakeri( DQO68995) 99 A crop field soil
OTU9  FZ_58 F(5) /D2(2) Rhodotorula ferulica( KJ706967) 86 B mangrove sediments from east and west coast
0TU10 FZ_82 Fz(3) /Dz(8) Tetracladium sp. GPO( KC180672) 99 A Qinghai-Tibet plateau
OTUll  FZ_75 Fa( 1) /Da(4) Aspergillus flavus ( KR296914) 99 A soil
OTUI2 DZ_9 Dz( 10) Leucosporidium sp. BSS-( AB774461) 99 B Lake sediment of Bosatsu-ike Skarvsnes
OTU13  DZ_140 Dz( 10) Aureobasidium pullulans( KU141396) 96 A sunflower
OTUI4  DZ_16 D2( 6) Aspergillus pseudoglaucus( KT222020) 100 A sputum Homo sapiens
OTUI5S  DZ_62 Da( 14) Simplicillium sp. H198( KP184324) 99 A South of Thailand Hevea brasiliensis
OTUI6  DZ_51 F2(1) /D2(2)  Rhizophydium sp. ARGO52( EF585621) 99 c Aquatic habitats
OTUIT  FZ_144 Fa(4) /Da(4) Leucosporidium sp. ( DQ402535) 99 B Unknow
OTUIS  DZ_42 Fz(1) /D2(4)  Rhizophydium sp. ARGO35( EFS85613) 99 c Aquatic habitats
OTU19  FZ_128 F2(3) /Dz( 12) Uncultured fungus( EU517055) 99 N soil
0OTU20  DZ.8 Fa(1) /D2(4)  Fusarium sp. BAB-3397( KM066564) 99 A India: soil
OTU21  DZ_41 Dz(2) Rhizophydium sp. ARGOS1( EF585620) 99 c Aquatic habitats
0TU22  DZ_170 F2(2) /Dz(2) Penicillium sp. P4( KT192314) 99 A stem
0TU23  FZ_116 F2(1) /Dz(1) Basidiomycota sp. ( JN400812) 99 B snowpacks from the Tibetan
Plateau
0TU24  FZ_63 F2( 1) Simplicillium sp. H174( KP184323) 99 A stored fruit
OTU25  FZ_136 Fa( 6) Cladosporium sp. ( KT264321) 99 A USA: Sevilleta LTER control plot
OTU26  FZ_l114 Fz( 1) Tetracladium psychrophilum( J1X029114) 96 A Argentina
A B C N o
Dz Aureo— 6 OTU.
basidium pullulans 96% OTU6. OTUI12. OTU17 22
OTU20. OTU22 5.4 3 Leucosporidium sp.
Penicillium ITS 9% ( 3)
sp. P4 Fusarium sp. BAB-3397 OTU6 0OTU12
99% . ITS 99% cutoff OTU17 o
Simplicillium OTU OTU2 OTU9 Rhodotorula
(OTUI1S5 0TU24) OTU1s 7 ferulica 86%
0 OoTU
2.3.2 ( Basidiomycota) 2 o
BLAST ouT23
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Composition and phylogeny of fungal community in supraglacial
cryoconite and subglacial sediments of the Glacier No. 1
at headwaters of the Uriimqi River in
Tianshan Mountains

WANG Xuxian'  GU Yanling' NI Xuejiao' ~ GUAN Bo' NI Yongging '’
( 1. School of Food Sciences Shihezi University Shihezi 832000 Xinjiang China; 2. State Key Laboratory of Frozen Soil Engineering

Northwest Institute of Eco-fnvironmental Resources Chinese Academy of Sciences Lanzhou 730000 China)

Abstract: The diversity composition and phylogeny of fungal community in supraglacial cryoconites and subgla—
cial sediments of the Glacier No. 1 in the headwaters of the Tianshan Mountains China are assessed. Analysis of
amplified rtDNA ITS region sequences allows grouping of 203 clones into 26 operational taxonomic units ( OTUs)
using a cut-off of 99% identity. Twenty4wo and twenty-one OTUs were found in the subglacial and supraglacial
clone libraries respectively. BLAST searches show that the subglacial community of the glacier was dominated
by representatives of phylum Ascomycota ( 57% of clones) followed by phylum Basidiomycota ( 18% of
clones) and Chytridiomycota (7% of clones) with the remainder of the library belonging to unclassified fungal
OTUs (18% of clones) . The supraglacial cryoconite sample had 27% Ascomycota 22% Basidiomycota and
2.2% Chytridiomycota and 49% of remaining library clones could not classified. Of the total 26 OTUs 14 are
related to Ascomycota cluster of sequences including the genera Cladosporium Aureobasidium Tetracladium
Pseudeurotium  Fusarium  Penicillium  Simplicillium Aspergillus. Cladosporium which were absent in the
subglacial sediment were only present in supraglacial cryoconite sample. No clones related to Aureobasidium a
dominant group in the subglacial sediment ( 8.93%) were present in supraglacial cryoconite sample. The gene—
ra Aspergillus (17.86%) and Simplicillium (12.50%) which were rare in the supraglacial cryoconite library
were well represented in the subglacial sediment. In addition Basidiomycota groups included relatives of
Rhodotorula and Leucosporidium of which the former well represented in the subglacial sediment (8.69%) the
latter being the dominant group in the subglacial and supraglacial clone libraries. As a result different glacial
environments would harbor unique assemblages of microbes because they arose from different sources and/or
undergo specific selective pressures in situ.
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