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Abstract. Urmia Lake is the largest lake in the Iranian plateau and the second largest Salt Lake in the world. This study
was conducted to identify hypersaline bacteria in the lake through the screening with molecular markers. For the
molecular study of the bacterial microbiome of the lake, samples were collected from water, sludge and soil of the
different parts of the lake during different seasons of 2018 and 2019, and then transferred to the laboratory under
standard conditions. Bacterial isolates were purified from the samples using universal culture media. ERIC molecular
marker was used to study the species diversity. After clustering analysis of the species on the basis of their genetic
markers, one bacterium from each cluster was selected as the representative of each cluster and then identified by DNA
barcoding method using the 16stDNA. Biochemical tests were performed to confirm the molecular results. In total, 102
bacterial isolates were isolated and purified from the samples, of which only 29 isolates were extremely-halophilic. The
molecular diversity of isolates, based on ERIC molecular marker, showed that isolates can be assigned to five different
clusters. Five isolates selected from each cluster were selected and their 16STDNA region were amplified and
sequenced with 16SrDNA-specific primers. The results showed that the five selected isolates with 99% similarity
belonged to the species Microbulbifer halophilus, Halomonas salina, Bacillus sonorensis, Salinivibrio costicola and
Bacillus aquimaris. The results of molecular identification were consistent with the results of biochemical tests.
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Figure 1- Satellite image of Lake Urmia. Different sampling sites were marked with red stars .
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Table 1. Universal primers used for 16stDNA region and ERIC-PCR.

Sup ol Sy ST
16s rDNA AGAGTTTGATCCTGGCTCAG 8F
16s r DNA GGTTACCTTGTTACGACTT 1492R
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Table 2. Thermal cycling conditions used for 16rDNA region ERIC-PCR
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Table 3. The results of biochemical assays on halophilic bacterial strains isolated from Urmia Lake.
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Fig 2. Constructed molecular patterns of halophilic bacterial strains isolated from Urmia Lake using ERIC-PCR.

283/YAY


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.4.6
https://system.khu.ac.ir/nbr/article-1-3523-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24236330.1401.9.4.4.6 ]

Farzandi et al. Bacteria for halophilic microbiome of Urmia Lake duagyl azl 0 jod pamg See las SL o Sen ¢ gu55,8

36-2 MF 20

5.1 MF
'>q-—| 30.5 M
322 e

3.4
6.9 3.9 13
6.4 7 F10
2. 2L w16
aj 52 10.6 19.9 ME

17.5 ME
3.8 14.4 ME g
24.2
MF 28
op P 51 = S MF 29
e L 119 wryy
— 1.7 F4
74 126 F6
21.8 MF12
10,5 S MF 17
: F21
8 24.6 MF 14
4.2 MF 22

-] 15.3

d : MF 24
4.6 6.7 | I 237

; 110 =ik . Fﬁg_ﬂ\)
oy 32.7 e '
=] 211 MF 27 <HF 26
25.9 out group
10
Sladgs 550 w68 ell y (ERIC-PCR) ) sla ,Kilias slmosls 3l oliial b dagl 4zl ,0 dtaws y98 2 xS sloaslan saieg 5~V S

Olen Gl
Figure 3. Constructed phylogenetic tree of halophilic bacterial strains isolated from Urmia Lake using ERIC-PCR

marker based on Neighbor-joining method.
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Fig 4. 1400bp PCR products of selected bacterial isolates using F8&1492R primers.
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Table 4: Accession numbers of five submitted 16rDNA sequences of bacterial strains of the present study in NCBI

wlaz o5 o (o lwlih aylax ol NCBI Accession number
MF8 Bacillus sonorensis MNS826058.1
MF20 Salinivibrio costicola MH160186.1
MF26 Bacillus aquimaris MN826060.1
MF28 Halomonas salina MH159225.1
MF29 Microbulbifer halophilus MH159167.1
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