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Note: Red dots represent the collection points for ice and snow samples, while green dots represent the collection points for melt water samples.
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Fig. 1 Sampling sites of Dongkemadi Glacier
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Table 1 The physic-chemical properties of the samples in the Dongkemadi Glacier
FEdh pH EC/(pS+em™) < NOs S0/ Nt K M Ca™/(pg-L™)
(pg'L™)  (pg-L™) (pg'L™")  (pe-'l™)  (pgL")  (pg-L™
DF1 5.86+0.02Ca  3.45+0. 15Cb 20+2Cb 593+69Bb 159+33Ba 74+3Ca 22+3Ca 48+2Ca 725+25Ca
DF2  5.71+0.06Cb  5.51+0.34Ca 78+11Ca 1377+155Ba  186x12Ba 54+7Cb 21+4Ca 34+2Cb 627+21Cb
DF3  5.77+0.06Cab  3.50+0.57Cb 28+12Cb  555x171Bb  126+38Ba 24+6Cc 16+4Ca 19+£2Cc 439+60Cc
DIl 6.56+0.07Ba  48.30+1.25Ba  330+5Bb 175+1Cb 78+15Bc 324+13Bb  399+8Ba 406+4Ba 9690+199Ba
DI2 6.57+0.29Ba  10. 93+0. 42Bc 247+4Bc  240+37Cac 107+£7Bb 151+£3Bc 122+3Bc 183+4Bb 2310+89Bc
DI3 6.55+0.06Ba  15.03+0. 56Bb  352+3Ba  307+36Ca 246+7Ba 353+5Ba 235+5Bb  192x14Bb 2771+97Bb
DWI1  6.93+0.27Aa 106.57+15. 74Ab 367+4Ac  7551+43Ac 1471+98Ac 1960+19Ab 1704+17Aa 3572+26Aa 15222+3651Aab
DW2  7.24+0.04Aa 73.30+12.46Ac 399+2Ab 8785+79 Ab 2186+158Ab 1803+16Ac 478+11Ac 2821+47Ac 11464+2641ADb
DW3  7.30+0. 16Aa 134.77+14.97Aa 497+3Aa 11693+99Aa 3681+201Aa 2377+26Aa 5476 Ab 3289+44Ab 21777+3503Aa

{¥: DF1, DF2, DF3, DIl DI2, DI3, DWI, DW2, DW3 X =ZAH 535 i34 5 430 m. 5550 mF15 670 m F9EHE, 4K 5 430 m,
5550 mFlI 5 670 m fUKEE, #5430 m, 5550 m A5 670 m BYRKEE . ARIKE FRFORARERE2ZFBE (P<0.05); AR/NEGTHR
AR 227 B3 (P<0.05). #Hh+aERRIRIELE,

Note: DF1, DF2, and DF3; DIl, DI2, and DI3; DWI1, DW2, and DW3 represent snow samples at altitudes of 5 430 m, 5 550 m,
and 5 670 m, respectively; Ice samples at altitudes of 5 430 m, 5 550 m, and 5 670 m; Melt water samples at altitudes of 5 430 m, 5 550 m,

and 5 670 m. Different capital letters indicate significant differences in different habitats (P<0.05); Different lowercase letters indicate significant

differences in altitude (P<0.05) . The value after + in the table represents the standard deviation.
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Note: Figures A, B, C, and D respectively represent the total bacterial count of the three types of glacier samples, the bacterial count of snow

samples, the bacterial count of ice samples,

HIFTE e BUAN TR i SR, 5 57 4+ 280 1) 200 1 4
AR 7510 CHFRAM T IS ORFIRKAER:

and the bacterial count of melt water samples. The same color with different capital letters

indicates significant differences in sample types (P<0.05); Different lowercase letters indicate significant differences

in culture temperatures (P<0.05) . DFIW represents the total of the samples.
P2 2 s B oK) AT 8 55 40 T Al

Fig. 2 Abundance of the culturable bacteria from the Dongkemadi Glacier
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Fig. 3 Phylogenetic tree of Actinobacteria culturable bacteria based on 16S rRNA gene sequence
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Fig. 4 Phylogenetic tree of Proteobacteria culturable bacteria based on 16S rRNA gene sequence
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Note: The phylogenetic tree is constructed using the nearest neighbor method. The branch node value represents the Bootstrap value
(percentage of 1 000 repetitions) ; The ruler represents the coefficient of genetic variation. (Detailed information
can be found in Appendix 1: https: //kdocs.cn/l/coqgvtXRpvGGp.)
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Fig. 5 Phylogenetic tree of Bacteroidetes culturable bacteria based on 16S rRNA gene sequence
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Fig. 6 Phylogenetic tree of Firmicutes culturable bacteria based on 16S rRNA gene sequence
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Fig. 7 Number of species (a) and colony forming units (b) of the culturable bacteria from the Dongkemadi Glacier
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Table 2 Correlation between culturable bacterial diversity and environmental factor

EiER EL pH EC cr Mg™ Ca™ NO, S0,” Na* K*
TN EL 0.550%%  0.634%% 0.339%% 0, 712%%  0.267%% 0.367%F  0.241%F  0.320%* 0.334%% 0. 166%*
AR FRANE R —0.421%%  0.104%*  0.001 0.222%  —=0.198*% (. 103%% —0.311%% —0.279%% —0.199%% 0.026*

W *FRREEMIE (P<0.05), **FRMEEMIE (P<0.01); ELFE/RIFK.

Note: * represents significant correlation (P<0.05), * * represents extremely significant correlation (P<0.01); EL represents elevation.
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Characteristics of culturable bacterial communities in the Dongkemadi
Glacier on the Qinghai-Xizang (Tibet) Plateau

JIA Puchao'’*, ZHANG Wei'?, LIU Yang™*, TIAN Mao***, ZHANG Binglin*”,
ZHANG Gaosen'’, LIU Guangxiu'®, CHEN Tuo>’

(1. Key Laboratory of Desert and Desertification, Northwest Institute of Eco-Environment and Resources, Chinese Academy of
Sciences, Lanzhou 730000, China; 2. State Key Laboratory of Cryospheric Science , Northwest Institute of Eco-Environment
and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3. Key Laboratory of Extreme Environmental
Microbial Resources and Engineering , Gansu Province , Lanzhou 730000, China;

4. University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: As one of the important origins of the Yangtze River, the Dongkemadi Glacier has been mainly ex-
plored for glacier climate, geological changes, and other natural geographical directions. However, there are
still few reports about the diversity and community composition of culturable bacteria in the different ambient me-
dium of Dongkemadi Glacier. In order to clarify the cultivable bacterial diversity and the relationship between
the cultivable bacterial diversity and environmental factors in Dongkemadi Glacier, and explore microbial re-
sources , investigated the three habitats of snow, ice, and melt water of Dongkemadi Glacier. The strains were
isolated by the traditional culturable method, identified by 16S rRNA Gene Sequence analysis, and the diversity
of culturable bacteria and its influencing factors were analyzed by statistical method. The results showed that the
culturable bacteria in this study belonged to Actinobacteria, Proteobacteria, Bacteroidetes, and Firmicutes.
Among them, Actinobacteria is the dominant phylum, and Kocuria, Microbacterium, and Massilia are the dom-
inant genus. The highest number of culturable bacteria, complex community structure, and diversity was higher
in ice samples compared with snow and meltwater. In addition, 8 of the 36 genera isolated from the Dongkmadi
Glacier were not reported from other glaciers; therefore, 32. 21% of the culturable bacteria were potential new
species. The community structure of culturable bacteria was distinct across the samples; pH, Cl” and Ca™ are the
main environmental factors affecting the number and diversity of culturable bacteria. Dongkemadi Glacier con-
tains rich microbial resources, 46 new species were isolated in this study, which could provide data support and
strain resources for the developing and utilizing microbial resources in the cryosphere.

Key words: Qinghai-Xizang (Tibet) Plateau; Dongkemadi Glacier; cultivable bacteria; characteristics of

communities
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