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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 .

281/YAN


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

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ 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

Lo Gas ol 5 g5 dn 5T e ) Jg
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.
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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

284/YAY


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

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1401.9.4.4.6 ]

Nova Biologica Reperta 9(4): 279-288 (2023)

OF V) TYATYAA F o )lods @ alo i psle o g5 sloasily

oy 41 1amy J5 ool 00D )55 43 1§l coalins L
(Valderrama et al., 1991) o5 Jaue Halomonas
Fucus  Slosgd Sale Camyon Slyin 4355 ol Cwizpan
(vanova et al., 2002) <ol oo (s;lulo> evanescens
@osie oo )5 (§35l9SSam Slalllas )5 03wl slasl
Bacillus 45 (Ye & Chen, 2021) ailes,S law
Ventosa ol oss g3lwlox j58 slalase 5| aquimaris
(et al., 1998; Waino et al., 1999; Yoon et al., 2001)
35 by xRl Glagee; ool Gl 4l rizes
5.deong et al., 2013) el ooy 55kl (Yellow sea)
oxd (1S lnl poms e sl a5 Wi 55U 03
s5h ol 0 @Sl ol sezs 5l K (GBS (ul g el
Gl dpog )l axly o

a)ls oYL L3 sles s Bacillus sonorensis 455
Hypertherophilic >Maol a5 (o5 ls az )0 Ve --A+)
Omed 4 g 3o I gl (Sed sladaize 0 9w o
aloz Izl ol gilulazr Sbly bl I i o
ol pb aS 1S 0] Jles ,o (Sonoran) (ygism Ses yblo
55 b sl 8l od ool ot 4355 by 31 50
455 pl Ly Hyperthermoalkalophilic lipase o3
S 51 6,550 ol (Palmisano et al., 2001) a0 5 i l58
- (Bhosale et al., 2016) aw» ,» Rajasthan LLs
B a a8 ol jelb sole e calls ool gilulos
Cals ool LS 50 5 col ool 355 sowie LS subtilis
B. 455 3l Ll o,ls B. licheaiformis 4585 « o2 0k
Sankaralingam et al., ) ¢l Socw 58 licheaiformis
Ol 9emg 3550 40 olpl 5l o 5,15 S B (2017
S L g (Saffari et al, 2017) LS cdl ;0 5,50
69,55, ol g Cuwl o0l yiiie (Rabani et al., 2020) o
3z sl b asag )l azlye O o (6550 cnl sg2g 5l o
ool (G 59

Sl Jsexe b & Salinivibrio costicola 45
S e (B bawgi (b sl gl el glalae
Garcia et al., 1987; Marquez et al., 1987; ) <l ool
o)l (Ventosa et al., 1982; Ashengroph, 2017
4 ax 81l (oo Vo-10) Sl glaal slac! jo ke
Quesada ) coul ouls gilulaz oo ,0i Sl 5 oS lade
Jbe G et al., 1983; Rodriguez-Valera et al., 1985
oad G5 (o) s 5 slacs Sl S slaeisS
Sladie lp Joo 455 plpe @ 68 Gl alply el

G5 Azl g Sy

S )5 s SL (59, ok Az g Sl Jlo paiz )0
aalllan (poiz Conl 00 Lasgie iy 55 Logass (idslla)
bl 5l o 5Ll uis 035 5 $59355T sslula 55,
S Sl 5 adg 5 s35siSsm o o] 05 5 il
Ventosa et al., 1998; ) coul a3 5 & 50 S g 5] aos
Vreeland, 1992; Dutta & Bandopadhyay, 2022;
5l ae e s 5SL 5l eg S (! (Yadav et al., 2021
aalllas 5 lolid Wit o Luld 4 Coslis slapsis
Gl Lo ptne Sliniod Slawge Lol slaasliy 552 Ll
5 Se 4wesyl azb,s  (Orhan & Gulluce, 2015)
oS el Lo 5o sy ;50 sl S ol s slaazl o
@ 5 S ol glagbul bo ol o Jled o
o pole Guiss o (Heidari et al., 2010) col oas a3l
b by el » ERIC SiLe boadl Juye s
M58 s 45e8 iy ey 99 Jlexsl L 16STDNA
claaiss ol a5 wo S bl 5 gjlelas LSk
Halomonas  salina  Microbulbifer  halophilus
4 Bacillus  sonorensis Bacillus  aquimaris
o2 516,31 5 Jol g o5 sizes Salinivibrio costicola
s gilelaz azlye OF 51,500 g aw azl o

Gammaproteobacteria os, ;| Microbulbifer os,w
Joa b ad A el (Sp b L ol Gl
( Sod Sl (2b)s Shgw; 5l 00 (ol 5l (lacn
Sl co (Sai gl g 508 S aule
et al., 1997; Tanaka et al., 2003; Yoon et al., ) sloos

2003; Yoon et al, 2004; Yoon et al, 2007
M. dez 3l e ol 5l sleass 13 (Gonzalez
b oLy (lS o S sl variabilis, M. epialgicus
448 (Nishijjima et al., 2009) sos glolas o
Microbulbifer halophilus) jiags pl ;o oo oluls
Yoon et al., ) cusl oads (5,155 uiize Jawgi )b udsl sl
Oybizes S0 Jawgs aigS ol crizen 4 (2003, 2004, 2007
oz o6 Jeis ,o Xinjiang a>U 5 (Tang et al., 2008)
(NaCl) s oy Vo (gsl> ISP et bame ,3 45 S
Zygophyllum gatarence b, oL3 3| 5 il 00 (g3lulos
= Bibi et al,, 2017) cool ool (5)155 55 Glws,s 0
wolaidl L 5l g ails Sio oo )5 00w ol laaisS
(Park et al., 2022) xgs co Cgmme (o5, b Hlons
Deleya salina o\, | ol Halomonas salina «e5

285/YAO


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

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1401.9.4.4.6 ]

Farzandi et al. Bacteria for halophilic microbiome of Urmia Lake

dngyl 4zl ol pong Soe Sl SL LS 5 (50358

azl,s 3 (Mahmodnia et al, 2013) 8 lals 54>
Ebrahiminezhad et al., 2011; Ghasemi ) ;| .o 5ol ks
(Mirzajani et al., 2013) z5,; oL5 coduil 4 (et al., 2011
gyl azbyo 50 ol vszg 5l LB oS 0g ead (31
33 6 SL onl 292 sz B1F (nl g 0095 (s
Sl azlyo oyl

o Al Jdo w4 ead T sbalis ol dsdlas o
Vil lame a5 ulpd oo 5 S glodl slociilé
5o oslinl feily 5 092 5 98 oS Jod lags 2SL s3>
o glag T oy alex 5l (53d5iS0gn calises (gladis;
213 15 59 slasSs 2l sl (Sajlom slaosS

PSICIRI

655k slealSalel Ll 5 s ) allie Sty

°KA:JJ‘\> (SQL'? ‘SMJLJ-AAJ Lg)Lo..J 9 ‘SAAJLAAAJ C)LS s‘SQLj ‘s\o)LhM)
adyle 1, ‘5‘1.)).3.55 i oS s

REFERENCES

Amini Hajiabadi, A., Mosleh Arani, A., Ghasemi,
S., Hadi Rad, M., Shabazi Manshadi, Sh. &
Etesami, H. 2020. The effect of plant growth
promoting potentials of rhizosphere bacteria
isolated from several halophytic species on
vegetative growth and ionic content of wheat.
Nova Biologica Reperta 8: 104-117. (In Persian).

Amoozegar, M.A., Schumann, P., Hajighasemi, M.,
Fatemi, A.Z. & Karbalaei-Heidari, H.R. 2008.
Salinivibrio proteolyticus sp. nov., a moderately
halophilic and proteolytic species from a
hypersaline lake in Iran. International Journal of
Systematic and Evolutionary Microbiology 58:
1159-1163.

Ashengroph, M. 2017. Salinivibrio costicola GL6, a
novel isolated strain for biotransformation of
caffeine to theobromine under hypersaline
conditions. Current Microbiology 74: 34-41.

Bibi, F., Ullah, 1., Alvi, S.A., Bakhsh, S.A., Yasir,
M., Al-Ghamdi, A.A.K. & Azhar, E.I. 2017.
Isolation, diversity, and biotechnological potential
of rhizo-and endophytic bacteria associated with
mangrove plants from Saudi Arabia. Genetics and
Molecular Research 16: 1-12.

Dutta, B. & Bandopadhyay, R.  2022.
Biotechnological  potentials  of  halophilic
microorganisms and their impact on mankind.
Beni-Suef University Journal of Basic and Applied
Sciences 11: 1-16.

Ebrahiminezhad, A., Rasoul-Amini, S. & Ghasemi,
Y. 2011. L-Asparaginase production by moderate
halophilic bacteria isolated from Maharloo Salt
Lake. Indian Journal of Microbiology 51: 307-311.

Kushner, ) o)ls 2,5 wig)58 slog Sl (Sl sed
(1978; Kushner & Kamekura, 1988

s Salinivibrio Halomonas os,. aw 3 oy il
SIS Ol il ca g e slalume o Idiomarina
5 4zl Sed 2oy O sgl> Macconkey Agar 5 Slaws
ol 51 27F J1492R slayeslyy L 16STDNA a>b b Jlss
H  sbass Jols a5 cwl oads gilulos aeg)l azlyo
H. H. hydrothermalis H. gomoseomensis «andesensis
S. S. costicola subsp. Alcoliplilus  boliviensis
o (Irannejad et al., 2015) oq, 1. loihiensis 4 sharmensis
ool 5 S. costicola subsp. alcoliplilus asgm Gz (]
ol 4 sl colis sy A0 L 16SIDNA asb b Jls
e ol iz o o Jo s el ond glolid aisS
azlo Ol IV A o 10 665 1) Cped 09 do 0 19 Callls
(Amoozegar et al., 2008) sl 0035 5 Carogs § 5,155

CuiS b il )0 dseg)l azlye o ladiges caS L
s MGM Marin Agar Halomonas MH ale> 3| calize
axb b Jlg 9 Sad ooy Ve 5 VIO sl Luria Bertani
Pseudomona  Salicola  +5,. i 16SrDNA
Gammaproteobacteria os, ;| Halomonas 4 Marinobacter
H. H. sacchareritans slassS Halomonas os,. ;) g
aSls 5l es,w g0 o H. taemensis 4 fontilapidosi
o 8 o,158 Halobacillus ¢ Bacillus .l Firmicutes
B, sbas Juls Bacillus 45 (Vahed et al.,, 2011)
S B. safensis 4 B.pumilus «altitudinis

45 5 (Erzurum) pg)q5,l ;o lals jawgs, joi S
oS el oo S silulas  Halomonas 51 agpl o
MH cuiS b ;0 5 00y glols o> 0 gjlule
3den! VY ioes g Cawl 00g S doye Ve gl
oads olulls sloaiss Jolis aS 000,85 (s5lulas Bacillus
x> -(Orhan & Gulluce, 2015) st pol> gubms jo
Y+ s> oS Tunisia dilaie | calises gloJlw jo yudise |
Essghaier et al., ) wo S g5kl Halomonas 3y yl
2014; Kadyan et al, 2013; Qurashi & Sabri, 2013;
ol> Baizs a2 4565 ol Ll (Shrivastava & Kumar, 2013
b olse 5l (ommmy b @ lagpyid pl g5 bl o o
) olS ) (izmen g aimd oo i Saeglie 003 el (gl pm i
5w oo Gl JAA) Sowl ael b aw giluled @,k
apd oo il o |y (g Sl

sod azbys 5l oIl o U8 Bacillus aquimaris 445

286/YAF


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

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1401.9.4.4.6 ]

Nova Biologica Reperta 9(4): 279-288 (2023)

Essghaier, B., Dhieb, C., Rebib, H., Ayari, S.,
Boudabous, A., Rezgui, A. & Sadfi-Zouaoui, N.
2014. Antimicrobial behavior of intracellular
proteins from two moderately halophilic bacteria:
strain J31 of Terribacillus halophilus and strain M3-
23 of Virgibacillus marismortui. Journal of Plant
Pathology & Microbiology 5: 1-7

Fallahi, A., Khakvar, R. & Bandehagh, A. 2022.
Isolation and identification of halophilic bacteria
from saline soils and their effect on salinity tolerance
at wheat seedling stage. Journal of Agricultural
Science and Sustainable Production 32:175-185. (In
Persian).

Freezer, V. & Vostaff, D. 2004. Food microbiology.
Trans: Ghasemia Safaei H. Isfahan, Iran: Isfahan
University of Medical Sciences 505-506. (In
Persian).

Ghasemi, Y., Rasoul-Amini, S., Kazemi, A., Zarrini,
G., Morowvat, M.H. & Kargar, M. 2011. Isolation
and characterization of some moderately halophilic
bacteria with lipase activity. Microbiology 80: 483-
487.

Garcia, M.T., Ventosa, A., Ruiz-Berraquero, F. &
Kocur, M. 1987. Taxonomic study and amended
description of Vibrio costicola. International Journal
of Systematic and Evolutionary Microbiology 37:
251-256.

Gonzalez, J. M., Mayer, F., Moran, M. A., Hodson, R.
E. & Whitman, W. B. 1997. Microbulbifer
hydrolyticus ~ gen.  nov., sp. nov.,, and
Marinobacterium georgiense gen. nov., sp. nov., two
marine bacteria from a lignin-rich pulp mill waste
enrichment community. International Journal of
Systematic Bacteriology 47: 369-376.

Heidari, N., Roudgar, M. & Ebrahimpour, N. 2010.
Thermodynamic quantities and Urmia Sea water
evaporation. Saline Systems 6: 1-6

Imani, A., Valizadeh, S., & Atashbar Kangarloei, B.
2020. Investigating the effect of environmental
factors on the biodiversity of crustaceans in spring
ponds in Rashkan region of Urmia. Journal of
Fisheries 73: 241-254.

Irannejad, S., Akhavan Sepahi, A., Amoozegar, M.,
Tukmechi, A. & Motallebi Moghanjoghi, A. 2015.
Isolation and identification of halophilic bacteria
from Urmia Lake in Iran. Iranian Journal of Fisheries
Sciences, 14: 45-59.

Ivanova, E.P., Bakunina, 1.Y. & Sawabe, T. 2002.
Two species of culture-able bacteria associated with
degradation of brown algae; Fucus evanescens.
Microbiol Ecology 43: 242-249.

Jeong, S.H., Yang, S.H., Jin, H.M., Kim, J.M., Kwon,
KK., & Jeon, C.O. 2013. Microbulbifer
gwangyangensis sp. nov. and Microbulbifer pacificus
sp. nov., isolated from marine environments.
International Journal of Systematic and Evolutionary
Microbiology 63: 1335-1341.

Kadyan, S., Panghal, M., Kumar, S., Singh, Kh.,
Yadav, J. P. 2013. Assessment of functional and
genetic diversity of aerobic endospore forming
Bacilli from rhizospheric soil of Phyllanthus amarus
L. World Journal of Microbiology and

OF V) TYATYAA F o )lods @ alo i psle o g5 sloasily

Biotechnology 29: 1597-1610.

Khosravi, A.D., Hoveizavi, H., Mohammadian, A.,
Farahani, A. & Jenabi, A. 2016. Genotyping of
multidrug-resistant ~ strains  of  Pseudomonas
aeruginosa isolated from burn and wound infections
by ERIC-PCR. Acta Cirurgica Brasileira 31: 206-
211.

Kushner, D.J. 1978. Life in high salt and solute
concentrations: halophilic bacteria. Microbial life in
extreme environments. 317-368.

Kushner, D.J. & Kamekura, M. 1988. Physiology of
halophilic eubacteria, in "Halophilic bacteria" (F.
Rodriguez-Valera, ed) 109-140.

Larsen, H. 1986. Halophilic and halotolerant
microorganisms -an overview and historical
perspective. FEMS Microbiology Reviews 39: 3-7.

Mahmodnia, F., Bahador, N., & Basarisaleh, M. 2013.
Isolation, characterization and identification of
amylase producing halothermophilic isolates from
Howz Soltan Lake, Iran. African Journal of
Microbiology Research 7: 4483-4490.

Marquez, M.C., Ventosa, A & Ruiz-Berraquero F.
1987. A taxonomic study of heterotrophic halophilic
and non-halophilic bacteria from a solar saltern.
Microbiology 133: 45-56.

Mehrshad, M., Amoozegar, M.A., Yakhchali, B. &
Shahzedeh Fazeli, A. 2012. Biodiversity of
moderately halophilic and halotolerant bacteria in the
western coastal line of Urmia Lake. Biological
Journal of Microorganisms, 1: 49-70.

Mirzajani, F., Askari, H., Hamzelou, S., Farzaneh, M.
& Ghassempour, A. 2013. Effect of silver
nanoparticles on Oryza sativa L. and its rhizosphere
bacteria. Ecotoxicology and Environmental Safety
88: 48-54.

Nishijima, M., Takadera, T. & Imamura, N. 2009.
Microbulbifer variabilis sp. nov. and Microbulbifer
epialgicus sp. nov., isolated from Pacific marine
algae, possess a rod—coccus cell cycle in association
with the growth phase. International Journal of
Systematic and Evolutionary Microbiology 59: 1696-
1707.

Orhan, F. & Gulluce, M. 2015. Isolation and
characterization of salt-tolerant bacterial strains in
salt-affected  soils  of  Erzurum,  Turkey.
Geomicrobiology Journal 32: 521-529.

Park, S.L., Cho, J.Y., Kim, S.H., Lee, H.J., Kim, S.H.,
Suh, M.J., Ham, S., Bhatia, S.K., Gurav, R., Park,
S.H., Park, K., Kim, Y.G. & Yang, Y.H. 2022.
Novel Polyhydroxybutyrate-Degrading Activity of
the Microbulbifer Genus as Confirmed by
Microbulbifer sp. SOLO3 from the Marine
Environment, Journal of Microbiology and
Biotechnology 32: 27-36.

Quesada, E., Ventosa, A., Rodriguez-Valera, F.,
Megias, L. & Ramos- Cormenzana, A. 1983.
Numerical taxonomy of moderately halophilic Gram-
negative bacteria from hypersaline soils. Journal of
General Microbiology 129: 2649-2657.

Qurashi, A.W. & Sabri, A.N. 2013. Osmolyte
accumulation in moderately halophilic bacteria
improves salt tolerance of chickpea. Pakistan Journal

287/YAY


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

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1401.9.4.4.6 ]

Farzandi et al. Bacteria for halophilic microbiome of Urmia Lake

of Botany 45: 1011-1016.

Rabani, M.S., Sharma, R., Singh, R. & Gupta, M.K.
2020. Characterization and Identification of
naphthalene degrading bacteria isolated from
petroleum contaminated Sites and their possible use
in bioremediation. Polycyclic Aromatic Compounds
1:1-12.

Palmisano, M.M., Nakamura, L.K., Duncan, K.E.,
Istock, C.A. & Cohan, F. M. 2001. Bacillus
sonorensis sp. nov., a close relative of Bacillus
licheniformis, isolated from soil in the Sonoran
Desert, Arizona. International Journal of Systematic
and Evolutionary Microbiology 51: 1671-1679.

Rodriguez-Valera, F., Ventosa, A., Juez, G. & Imhoff,
J.F. 1985. Variation of environmental features and
microbial populations with salt concentrations.
Journal of General Microbiology 133 45-56.

Sankaralingam, S., Harinathan, B., Palpperumal, S.,
Kathiresan, D., Rajendran, S., Shankar, T. &
Sivakumar, N. 2017. Optimization of culture
conditions for the production of halophilic protease
by newly isolated Bacillus sonorensis. American-
Eurasian Journal of Agricultural & Environmental
Sciences 17: 293-299.

Schaad, N.W., Jones, J.B. & Chun, W. 2001.
Laboratory guide for the identification of plant
pathogenic bacteria (No. Ed. 3). American
Phytopathological Society (APS Press).

Saffari, H., Pourbabaee, A.A., Asgharzadeh, A. &
Besharati, H. 2017. Isolation and identification of
effective cellulolytic bacteria in composting process
from different sources. Archives of Agronomy and
Soil Science 63: 297-307.

Shrivastava, U.P. & Kumar, A. 2013. Characterization
and optimization of l-aminocyclopropane-1-
carboxylate deaminase (ACCD) activity in different
rhizospheric PGPR along with Microbacterium sp.
strain ECI-12A. International journal of applied
Sciences and Biotechnology 1: 11-15.

Tanaka, T., Yan, L. & Burgess, J. G. 2003.
Microbulbifer —arenaceous sp. mnov., a novel
endolithic bacterium isolated from the inside of red
sand stone. Current Microbiology 47: 412-416

Tang, S. K., Wang, Y., Cai, M., Lou, K., Mao, P. H.,
Jin, X. & Li, W. J. 2008. Microbulbifer halophilus
sp. nov., a moderately halophilic bacterium from
north-west China. International Journal of Systematic
and Evolutionary Microbiology 58: 2036-2040.

Vahed, S.Z., Forouhandeh, H., Hassanzadeh, S.,

dngyl 4zl ol pong Soe Sl SL LS 5 (50358

Klenk, H.P., Hejazi, M.A. & Hejazi, M.S. 2011.
Isolation and characterization of halophilic bacteria
from Urmia Lake in Iran. Microbiology 80: 834-841.

Valderrama, M.J., Quesada, E., Bejar, V., Ventosa,
A., Gutierrez, M.C., Ruiz-berraquero, F.Y. &
Ramos-Cormenzana, A. 1991. Deleya salina sp.
nov., a moderately halophilic gramnegative
bacterium. International journal of systematic
bacteriology 41: 377-384.

Ventosa, A., Quesada, E., Rodriguez-Valera, F., Ruiz-
Berraquero, F. & Ramos-Cormenzana, A. 1982.
Numerical taxonomy of moderately halophilic Gram-
negative rods. Microbiology 128: 1959-1968

Ventosa, A., Nieto, J.J. & Oren, A. 1998. Biology of
moderately halophilic acrobic bacteria. Microbiology
and Molecular Biology Reviews 62: 504-544.

Vreeland, R.H. 1992. The family Halomonadaceae. The
prokaryotes, A Handbook on the Biology of
Bacteria; New York. Springer, 3181-3188.

Yadav, A.N., Kaur, T., Devi, R., Kour, D. & Yadav, N.
2021. Biodiversity and biotechnological applications
of extremophilic microbiomes: current research and
future challenges. Microbiomes of Extreme
Environments 11: 278-290.

Ye, J.W. & Chen, G.Q. 2021. Halomonas as a chassis.
Essays in Biochemistry 65: 393-403.

Yoon, J.H., Jung, S.Y., Kang, S.J. & Oh, T.K. 2007.
Microbulbifer celer sp. nov., isolated from a marine
solar saltern of the Yellow Sea in Korea.
International Journal of Systematic and Evolutionary
Microbiology 57: 2365-2369.

Yoon, J.H., Kim, I.G., Kang, K.H., Oh, T.K. & Park,
Y.H. 2003. Bacillus marisflavi sp. nov. and Bacillus
aquimaris sp. nov., isolated from sea water of a tidal
flat of the Yellow Sea in Korea. International Journal
of Systematic and Evolutionary Microbiology 53:
1297-1303.

Yoon, J.H., Kang, S.S., Lee, K.C., Kho, Y.H., Choi,
S.H., Kang, K.H. & Park, Y.H. 2001. Bacillus
jeotgali sp. nov., isolated from jeotgal, Korean
traditional fermented seafood. International Journal
of Systematic and Evolutionary Microbiology 51:
1087-1092.

Yoon, J.H., Kim, I.G., Oh, T.K. & Park, Y.H. 2004.
Microbulbifer maritimus sp. nov., isolated from an
intertidal sediment from the Yellow Sea, Korea.
International Journal of Systematic and Evolutionary
Microbiology 54: 1111-1116.

skskokoksk

How to cite this article:

Farzandi, M., Khakvar, R., Muhammadi, S.A. & Rattai, T. 2023. Isolation of some bacteria for halophilic
microbiome of Urmia Lake. Nova Biologica Reperta 9: 279-288. (In Persian).

pole ;5 (g sloalil eyl axlyo 1ol poas Ko o iSL 5l By (silelaz NFeN L (GUTy g L w greo ) g SIS p g8

TVA-YAA @ s

288/YAA


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.4.6
https://nbr.khu.ac.ir/article-1-3523-fa.html
http://www.tcpdf.org

