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Isolation and phylogenetic analysis of haloalkalophilic bacteria
in the black lake of Yuli County in Xinjiang
Henipigul Memetimin  Dilbar Tohty” Ayan Bughdash Goher Kerem
(College of Life Science, Xinjiang Normal University, Urumgi, Xinjiang 830054, China)

Abstract: [Objective] Screen and isolate Haloalkalophilic microorganisms from the black lake of Yuli
County in Xinjiang and take the species identification analysis. [Methods] Traditional isolation and
identification techniques were used to study the morphological, physiological and biochemical
characteristics and sequence analysis based on 16S rRNA gene were proceeded. [Results] 25 strains of
culturable Haloalkalophilic bacteria were separated and identified from the sample. The physiological
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and biochemical characteristics, 16S rRNA gene sequence analysis and phylogenetic analysis showed
that these microorganisms distributed in five genera which were Halorubrum, Haloarcula, Natrialba,
Halohasta and Halopiger etc. Among them, the most dominant bacteria group is Halorubrum, next is
Natrialba. Sequence homology of 16S rRNA gene were 95.75% respectively, herald some potential
new species (Identification of new species not shown here), the Growth condition experiment of 25 strains
of culturable Haloalkalophilic bacteria show that concentration range of NaCl was 15%—30%, with
optimum concentration was 20%—25%, the pH range for growth was 7.0—13.0, optimum at 9.0—10.0.
The results of physical and biochemical characteristics show that among 25 strains of culturable
Haloalkalophilic bacteria, 5 strains belong to amylase producing bacteria, accounted for 20%, 4 strains
belong to protease producing bacteria, accounted for 16%, 15 strains belong to esterase Twain
hydrolysis 20 producing bacteria, accounted for 60%, 7 strains belong to Twain hydrolysis
40 producing bacteria, accounted for 28%, 4 straise belong to Twain hydrolysis 80 producing bacteria,
accounted for 16%. 14 strains belong to hydrogen peroxide producing bacteria, accounted for 56%.
9 strains of these bacteria can produce 4 kinds of enzymes, 2 strains can produce 3 kinds of enzymes at
the same time, showed the diversity of enzyme production of the alkaline bacteria. 19 strains of the
bacteria were positive for nitrate reduction. [Conclusion] The study shows the physiological and
biochemical characters diversity and phylogenetic diversity of Haloalkalophilic bacteria in the black
lake of Yuli County in Xinjiang, and there are much more abundant new microbial groups in the lake.
The study has the regional characteristics and potential application value, recommend that the microbia
urgent need systematic research and further develope and utilize.

Keywords: Haloalkalophilic bacteria, Archaea, The black lake of Yuli County in Xinjiang,
Phylogenetic analysis, Sequence of 16S rRNA gene, Enzyme diversity
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Table 1 Part physiological and chemical properties of 25 strains of haloalkalophilic bacteria
NaCl range Optimum NaCl pH range

Strains for growth  concentration for Optimum Shape Gra_m Catalase Nitra.te Amylase Protease Tween Tween Tween
% WN) % WN) growth pH stain reduction 20 40 80
YLD-1 20-30 25 7.0-13.0 9.0 Sphere G + + + - + + =
YLD-3 15-30 20 7.0-13.0 9.0 Rod G™ = + - = + — _
YLD-7 15-30 20 7.0-13.0 9.0 Sphere G~ = + - — + — _
YLD-10 15-30 20 7.0-13.0 9.0 Sphere G 4 + = + + - +
YLD-12  15-30 25 7.0-13.0 9.0 Sphere G - + - - _ _
YLD-15  15-30 25 7.0-13.0 9.0 Sphere G - + = - + = =
YLD-31  15-30 25 7.0-13.0 9.0 Sphere G 4 + = + + - +
YLD-32  15-30 20 7.0-13.0 9.0 Sphere G 4 + = + + - +
YLD-39  15-30 25 7.0-13.0 9.0 Sphere G - + - - _ _ _
YLD-40 15-25 25 7.0-13.0 9.0 Sphere G + + + - + + —
YLD-45  15-25 25 7.0-13.0 9.0 Sphere G = + - = — - _
YLD-49  15-30 25 7.0-13.0 9.0 Sphere G + = - _ _ _ _
YLD-52  15-25 25 7.0-13.0 9.0 Sphere G 4 + — + + = +
YLD-53  15-30 25 7.0-13.0 9.0 Sphere G = + - = - — _
YLD-54  15-30 25 7.0-13.0 9.0 Sphere G + - = = - — _
YLD-60  15-30 25 8.0-13.0 10.0 Sphere G 4 + + - + + =
YLD-64  15-25 20 7.0-13.0 9.0 Sphere G 4 + + - + + =
DH-66 15-30 20 7.0-13.0 9.0 Sphere G 1 = - = + = -
YLD-71  15-25 25 8.0-13.0 9.0 Sphere G = - = = - — _
YLD-73  15-25 25 7.0-13.0 10.0 Sphere G 1 + - = + + -
YLD-76  15-25 25 7.0-13.0 9.0 Sphere G = - = = - — _
YLD-79  15-25 25 7.0-13.0 9.0 Sphere G A + - = + + -
YLD-80  15-30 25 7.0-13.0 100  Sphere G + + + + o _
YLD-82  15-25 25 8.0-13.0 9.0 Sphere G = - = = - — _
YLD-85  15-25 25 8.0-13.0 9.0 Sphere G = + - = — - _

+ —

Note: +: Positive; —: Negative.
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40 7 80 4 eztaxon) 16S rRNA
53 4 TA 98%
2 3 16S rRNA (1 500 bp)
19 16S rRNA
DH-66  NaCl 15%-30%
20% pH 7.0-13.0 pH 25 Halorubrum
9.0 20 Haloarcula Natrialba Halohasta  Halopiger
40 80 5 Halorubrum 44%)
5
2.4 16S rRNA EEFIISRGLE 7R (10 40%)
25 Halohasta (2 1
16S rRNA Haloarcula  Halopiger
700 bp ( 2 1) Halorubrum
EzTaxon-e (http://www.ezbiocloud.net/ lipolyticum Halorubrum californiense Halorubrum
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Table 2 Homology analysis of the tested strains

No. of Strain The most closest match GenBank accession No. Similarity (%)
YLD-1 Halorubrum chaoviator KX833939 99
YLD-3 Natrialba hulunbeirensis KX833940 98
YLD-7 Haloarcula hispanica KX833941 99
YLD-10 Natrialba chahannaoensis KX833942 99
YLD-12 Natrialba aegyptia KX833943 98
YLD-15 Natrialba hulunbeirensis KX833944 98
YLD-31 Natrialba chahannaoensis KX833945 99
YLD-32 Natrialba chahannaoensis KX833946 98
YLD-39 Natrialba aegyptia KX833947 99
YLD-40 Halorubrum chaoviator KX833948 99
YLD-45 Halorubrum californiense KX833949 99
YLD-49 Halohasta litorea KX833950 99
YLD-52 Natrialba chahannaoensis KX833951 99
YLD-53 Natrialba aegyptia KX833952 99
YLD-54 Halohasta litorea KX833953 99
YLD-60 Halorubrum chaoviator KX833954 99
YLD-64 Halorubrum chaoviator KX833955 99
DH-66 Halopiger aswanensis KU663028 95
YLD-71 Halorubrum persicum KX833956 98
YLD-73 Halorubrum chaoviator KX833957 99
YLD-76 Halorubrum lipolyticum KX833958 98
YLD-79 Halorubrum chaoviator KX833959 100
YLD-80 Halorubrum chaoviator KX833960 100
YLD-82 Halorubrum lipolyticum KX833961 99
YLD-85 Natrialba aegyptia KX833962 99
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1 FEHRIE B EAERFERE R 16S rRNA EEFFIN RS A B R/
Figure 1 Phylogenetic tree based on 16S rRNA gene sequences of haloalkalophilic isolates from the black lake of Yuli
County in Xinjiang
16S rRNA GenBank (1000 )

Note: The numbers in parentheses represent the accession numbers in the GenBank for the 16S rRNA gene sequences of those reference strains
and screened strains; The numbers on the branch points of the phylogentic tree represented bootstrap values of the tree (1 000 replicates); Scale
length represented genetic distance.
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