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Abstract: Review History:

Human life is intricately intertwined with microorganisms, many of which offer ~Received: 8/3/2025
significant benefits to humanity. Halophilic bacteria are capable of producing Revised: 8/29/2025
enzymes that remain active under extreme conditions such as high salinity, —Accepted: 9/29/ 2025
elevated temperatures, and abnormal pH levels. These enzymes have valuable Available Online: 10/1/2025
applications in the food, pharmaceutical, textile, detergent, and biotechnology

industries. Therefore, identifying microorganisms that thrive in hypersaline

environments like Lake Urmia—one of the saltiest lakes in the world—can
facilitate the design of bioreactors operating under similar conditions. In this
study, the diversity of halophilic bacteria in Lake Urmia was investigated using —C .
the PCR-DGGE technique. Water and salt samples were collected from six  Halophilic bacteria
distinct regions of the lake. Bacteria present in the lake water were directly ~Deefgea rivuli
subjected to high-speed centrifugation for DNA extraction. The extracted DNA PCR-DGGE

was then specifically amplified using a pair of universal primers in the PCR

process. The resulting fragments were analyzed via DGGE electrophoresis.

Bands obtained from the gel were extracted using a Roche Kit, re-amplified by

PCR, and subsequently sequenced. Nucleotide diversity was assessed using

bioinformatics software, and comparison with gene bank databases enabled

identification of bacterial genera and species. This study not only demonstrated

the effectiveness of DGGE in assessing microbial diversity in extreme

environments but also led to the identification of several novel halophilic

bacterial taxa in Lake Urmia that had previously eluded conventional culturing

methods. Notably, a new halophilic species, Deefgea rivuli, was identified in

the lake—marking its first report in such a hypersaline ecosystem.

Keywords:
Urmia Lake

How To Cite This Article:
Manaffar, R., & Geravandi, F. (2025) Investigation of Halophilic Bacterial Diversity in Lake
Urmia Using PCR-DGGE Technique, Int. J. Biotech. Adv. Res., 1(1) 27-34

*Corresponding author’s email: r.manaffar@urmia.ac.ir

Copyrights for this article are retained by the author(s) with publishing rights granted to Green Wave Pub. The content
of this article is subject to the terms and conditions of the Creative Commons Attribution 4.0 International (CC BY 4.0)

License. For more information, please visit https://creativecommons.org/licenses/by/4.0/



mailto:%20r.manaffar@urmia.ac.ir
https://creativecommons.org/licenses/by/4.0/
http://injbr.com/article-1-22-en.html

[ Downloaded from injbr.com on 2026-02-04 ]

& puiy (S RT3 9 (8599 g (Mol o gyl é?

FEYY Slio AF+F Jlo ) o)loss o) 690

INJBR

INTERNATIONAL JOURNAL
OF BIOTECHNOLOGY
AND ADVANCED RESEARCH

. s "
byl by ineh g (659 eSgn (ol 4 il

PCR-DGGE «Swisd 1 00l b anog o 421 40 Cawgd S0d sl 5 5L g0 (o y 9

¥ giglyS anbld M 8l (sl
Olpl ol cdag )l olBisls g@*.Jo eL.A 0uSily (M 09,5
Ol cdng | cdngyl alg oDl 83T olKtils (pgle 0aSizils ¢ pwlidscins ) 09,5 Y

162910 Ay )b

VE-F ols e VY il o
V¥ s Vi S5k
VEF oo Vipdy
VEF o0 Qi opdT 1)

(gouls wlols

aegyl azl )

Cowgd Sead slogs 5L
Deefgea rivuli
PCR-DGGE

oS
Slr sl ly S cnl 5l ()l 5 Sl 03,9505 08 & bapusl)lg S 5 Ll (S5
5048 aiiwd slaes 3l adg a4 ol (delle) Cuwga i (slas xSL ol oo diedgus L]
(29,0 21ie mlio o lags 3l cplosle o (b b gole e PH L YL (glos j9p Loyl s
Gl 1045 ol eunslE )1y S olulids 1 a5 lo 0 1,157 (6 ) glduns 5 5 boodiy gl >lus
b olo)siST0m (b el wilego 0053 Yo Jlaw (5595 b duog)l 4zl yo aiile (5900
gl Azl 0 Cungs Sai las yiSL g9 gy axdllae (pl ;0055 oo @2l 31 alie Lyl
i 5l axl e Sas g O diged jehite yued 4.0 pll PCR-DGGE SisS 51 ooliwl b
oal5s 5l g Lositins a2l ,0 0T 15 35290 (sla s 1L ol Ceils y dreg )| 4zl jo Calides 4l
O J.ol> Sladad ol )...\_ix ‘SAALALZD‘ u)}.od.x JLM:)?;? ),o..’:“).: Mﬂ} u_ia )‘ oolaiwl L: PCR
b s Jols PCR Jgame § wind 1555 PCR Lawgs Toasme winds zly5etl J5 59,9 5l
4555 Conlyt (5 S0l 5o bl anglie 5 0l plowl Jl38le 55 asgh a3 silSTs 93 ooy NiAS
DGGE S5 LUy 5 coilB Sldl fais sy ol iled Sl 1y g 25 ol i
Cags Sod (655 a5 48 iz Sl b So las S g9 (o p sl
ClS pywpe LSS lawgs )L.s S wles gluliss awg)l azbje B o wos
Deefgea loic b cusgs Sas glas mSU 5l (gauan 4368 Gaios )l )0 o olwls bl .8
oad yi,l58 elanl 368 oo iz j0 Cpliloi a5 0l Slulid aeg,l 4zl o rivuli

S92

S oldiwl 35 @yl 5l e opla gl )l (6l
Manaffar, R., & Geravandi, F. (2025) Investigation of Halophilic Bacterial Diversity in Lake Urmia
Using PCR-DGGE Technique, Int. J. Biotech. Adv. Res., 1(1) 27-34 (In Persian)

Dlogrge (soled Sl g wiwd g Koo () £95
ool )l 5o 015 LapoancslS g ;S0 Cdled ey (S
@l s 1 ey Slaszge Sl (rry Jleas oS
ailes bl )ls,Se 5l i 60554 5 oalina
5 Sy O b oakaly o Sledlbl rals das iU
aalez 50 (D) Al kg wilgs o L:aQT sl p,ls
sheme Ll Blie 50 ooy See 5l (S (295
ol @lolid 5 gy o Wpslos b gllacl s

oLl Jlage saias s * r.manaffar@urmia.ac.ir

doddo
o glp adS Sl cw; gs
bl g o8l Dl yss Jasgh WilgS s g Consl ianiansS]
Olyear (ot €95 905 S8 b S (G Laone
AisS pehas A ;0 AS Bgud o Ry, 0d3) Dlogge £45
e by (10) 398 o0 rlae S35 5 piegsS]
ol ST 43g8 izl eS| p2 g st ladigS
o5y a5 Cal b o gesle (SIS £e ol
S aalil pize (S5 (1) 9o ik (S

Dreative COMMONS ) s o oFuiis 31 ol s alie i3] el 00 el yoas g Ll & 50 33k 5 o aysi & iy o @ ®
Asled a0 hittps://creativecommons.org/licenses/by/4.0/ o ,o1 51« milacd ol @ldzo (sly ool 428 5 )15 Loty o ims jo(LiCENSE



mailto:Rezanahavandi91@gmail.com*
mailto:%20r.manaffar@urmia.ac.ir
mailto:%20r.manaffar@urmia.ac.ir
https://creativecommons.org/licenses/by/4.0/
http://injbr.com/article-1-22-en.html

[ Downloaded from injbr.com on 2026-02-04 ]

Yo YF-YY Gl VY F Jlo o) ojlasd ) 09 cid piig sl st 5 (5596 am (Mol & i

sazeVbI 55 Sed azlyo a Ll ol 5l aS Wl e
ool o oo axb o opl Ol e w05ls g0l calss
@l S 5 5t Sl ol lapendlSls e (nl b
cslie wiilgs oo (Sl a5 sln g W)ls (il e
S SL (P g g5 L8 Ol () wil
OIS azbye Gl ) Cgs Sl g 5590 4 polie
(q N ov\) AJ.‘O»))S

Sy E95 sl azlye opl Sinl 4 g L
-oolawl 6‘)% M‘j:\“sﬂ Lﬁus)im U"‘ a5 Cod ‘5’5)1».0
adlas (pl 5,5 )18 oolaiuls g sxio 5 b sl
aog)l 5azl ;o s Sead sl S 95 B ool
° VLY o PCR'DGGE U’“"}) )| oolaiul la ‘)
O3l 0T el ezl )s 0 a8 5 000 Dlalllae
oddodlaiuwl (}"5) U"‘ )‘ Lbc\.a?f 83...' ‘SYLA.AJLH.AJ 6‘4,.’ LJ""?)
€55 eon 4Lk sl slp addllas (nl Calply ool
SSS 5l oolaiwl b dueg )l azb o Cangd S sl s S
33l o PCR-DGGE

W g; 9 dlgo
4l G5 5l aregl azl o S g ©f 5l gl aiged
JS8) 28,5 ol VYAY Jlo sl 5 )l yo o] alisee
515 ol dnmsyl a3 oS ol ony s 4.0
Jlod 4>l g aeg)l axbys ;3 0ke b Sk 9o
2l ol Goy0m &5 (Gih oK) aneg)l a4zl
2 ezl O (s D pA Bl Cus 1S deg)]
513tz slo Jone soled ;3 VAT Gl o Jod
Sy gl 0 e S YE Sl G

o paiged laders 5 slojlsale GuSe -) IS
e WYAY Lo [l @ by e oSe RPN Ag-li)o
oolizl L3 Sladllas g, 5l lags 5 adss (ol
~alg) (Ggiome (3,5 S5, 5l o 4N g (V) 08
O Veer o bl aisy, lbogs SIB 5 4 b

5 855 Bl comls e Yl ey (slos
ol s 0T 51 i ol 6,80 a5 58 sladame
“so dgame Seed 50l slaclale cle 4 (99,0 £95
Ly ody (R e Cawgd Sod SlapmnslS)lg oo (F) 090
Wls YVea B+ b +/¥ e o il b slalases 4o
4 508 65,58 4 pglie &5 olapunilS g S 45 >0
sl ,Eg5ln .(VF) vitis S ol sladale o o,
@lewdy slad sla Shg 5l (g oI Lo i
2 ol e gl @ wgypd @ pglie slaSL
59 (1Y) 05 oo SaS brazly s wilon S glodasmes
CLE L Jolss ol Bl 5 Se 55 oas 5T
SaTis ool i Juls &5 a0 &, Sai 0k
Sl b Gandie b g o p)gte wiiles oulidiion,
ezl s g5, Slallas a5 wlools olis wldlas () +)
S5 > reasilElg e iS4 Wiy o (Sl
(YY) 0ged oolaiul LaaQT L;Lmo)ﬂ)_é 3 olen a5 WS
o 4 beedllySee g Ll (S gezme)s
Syt apmlSfy,Sen ol 31 il 5 Sl 03,950,
RN T -1V V7 S | E. i Vel Pt GO T ORI
el Jozmo Sead gloazly ;s ;3 Logasis

@bl 5 gilolar lp Gilie slahy,
slaghy; (Jlie Sln 035 0 ©)90 LapaslElg S
S8 S LB d loaisT lolis ay et 5| Jites
Sl ly Gt Sz 005l pald Bl 5 ol 035
950 slag, ol 00,51 ool 1) LaeunrilS g e
@boled el g arien 5335 (Sw o) 4 Somnd
slaghy; 5l (S S oo palp 1) s laaiss
Oezen g At glaane; 3 a5 g (JoSse
PCR-DGGE sy 5 & olidios Seo
Denaturing gradient gel electrophoresis )
Vgame a5 cwl (Polymerase chain reaction
a8lg,0 (A) a5 oo S5 1, PCR o suisalJss DNA
g slans, g0 slo DNA cglae Sy 5l oSS
oalaswl el o, ST s yis j0 oal 0,930 Si> jebas
OF) &S o

IS Olyea gl saz ke @allhs ol s
BB einise (29550 55 b ed slaazl)s
9 Olnl (0319 a2l )3 (0 5558 5 (0 FS )5 Aoyl 4zl s
Clemay Lis 5o Sl glal 398 gloazlys 5l (S


http://injbr.com/article-1-22-en.html

[ Downloaded from injbr.com on 2026-02-04 ]

A

95w 2 Oj 9 4y 6 9 Ve s 550
& by J5 0 S al e ab pFelal ogs
FUEARY uﬁ.u 9)S...n J.‘>|~b 9 & ool u,u).' J) )| QSL‘)"'“J‘
350 o 515 saosls iy Jj Al (35l
sl 5l DNA zl sl gly as g,80slwl g
soliwl ROChe w5 1o oS vy 5 5 sodosls oy
oolaiwl gs‘él'w‘ ).o.s‘JJ )lDGGE UB r‘:l.’?u‘ 6‘;: W
J.clS Cyo 0)931.30 )‘ dj*fﬁl’ 6‘)" l.a:)N‘).s U"‘ JEEtw
lod (9 YL ggl> axl <o.DNA Sl g0 Slalad
- el 5 0,10 3929 GC-Clampel &y esiae gd
dge 31 50 JolS ygumlyg5ls 5l DNAGIedS a5 wiS
W Cdadloe (MLAJB 9 0)5‘) IRVELY 0)9}'[30

loails dadiges 1,5 g «J5 oo oobel 5l o
sl Sal> ol ools 18 ouls U B &5 O g0
ooly ghslund (o Bl g Sy aliwgds onlolx
S 5550 YF L Lot i) 5500 # Jlais s i
@ .ob G, 5 bSal> 3 je g byl Loading dye
03ls 513 ol 55 (59, » oBws ladiged 35 b
soled b ladiges 50, RUN ol aSyl 4y az g b o
pLoading dye L J& slSal> wiil p» lbSal>
VPSae 4 VY -5y LRUNNING Jee ol anildS YL
wielo V8 5,589 iUl plasl 5l am (V) ai plil el
g5 o aliwgds g aldlo p lasnnd Sl o 5l 5
aip b ay TAE Ly e Ve 5o wlogy procsl 22
d)bﬁu‘& olKiwo ISR WY L;)’,,AT&S) &byl
sdslcawsds slaaib UV axsl 55,0 ¢ Jawe J5 5
MWoDGGE 5,589 2501 J5 55 Jol> slasil ol (o
re-PCR Jos .wad zl,5ciul lovome oy oS bawgs
Orizer g YL CeaS L PCR Joame ab oo
2gh ol (el 6L S by e polaisl O o,
p3Y Slasein o e o byl oad Jol> PCR Jgame
2555 530 &850 cnl Gyl sl g Jla)l elS L &8558 &
A ol Jlg odSl

rePCR XS5 gl o)1 wdlaio s PCR lae ploul

Siye 055 Saetn yile Slaw (03, Joloe a5 0l IS5
el Ul olse plo 5l lag 21 05 laz sl 09
s oaliial (g Sae <YYo 55T il
ol F il gaz,0 A0 leo o adds mu glojous
S8 A 50 aide il Goe Sl e g 0l ool Ol >
kS 5 a5 ) S sla sk b b ool
W) R )...ag.'aﬂjj..s...w‘ olKws )‘ oolaw! l.v DNA
u.)‘ )O PCR r:l?u‘ 6‘;» oolaw! ‘5)9& 6Lb)4.:‘))
byl Gler g L8 Olllas g, 5 (\#S) il
aslllas opl 0 colaswl 5,50 dLa)f)’LéT (YY) ol colarul

Forward: 338f (5'- ol
9 (ACTCCTACGGGAGGCAGCAG-3")
Reverse: 518r (5'-

Lyl,s sles 0306 ATTACCGCGGCTGCTGG-3)
&l (F) ol plnl L3 Slalllae gollas o SS9y 9 ooloo
Jae JISGloge s oliws 4 g w85 1,8 oolatuwl 5,90
olBiws a5 ul ools ojll ol el py SO pllae wiol
or Sz il )0 (o5 S 9590 Sl SPCR
Orizped iged 2 0PCR Joame wlgi pas b oy
58T U5 95 2 5598950 5l onds iS5 axked Jsbo (s
339 oobwl e DNAG 08 2SIl Lo solazul
J5 538 sl sl 5 05,5 <5 o 5 51 JsSlye
Qo yd [0 3L (gale 4S84 ;iSdl oKtws SOL s 0
Veolade liows lawg L b odls 1,8 0e TBE
Szp33) rls Son ¥ olyanty PCR Jyama | s S
Salz 0 09)9 53 J5 0anS ST esle yidg SV 5 50
Vo Sals 5l (S0 0l alby, (s, VD 5,5
Y Loy ol byl 5L DNA 1500 bp iy So
CVgame Jsb U ol asy, S, ool g,
Iss5e 35 or 9 dmlie b ail o) JEPCR
Sygleas a1y ok e
Sl 3l ool b5 (S0 50 s UV 58 05 5 (3
(S slaail slass & 5 Gy 5l 8 ol ploul Ladlore


http://injbr.com/article-1-22-en.html

[ Downloaded from injbr.com on 2026-02-04 ]

% YE-YY Ol AF+F Jlo o) ojlodd ) 090 cdid iy slaT (idg5 5 (659l6STgm (MallT oy 4 i

-6 5SL 5! Deefgea rivuli a8
ol &S Wl oluls |, Betaprobacterium sla
P gyl azl o wiles (5550 L slolae
ICEATTRR W

alols a5 ols olas jale 5 lawg oadplosl o)
eorige Sbdiged o yo Slelis weys g (S
Bges 90 S abold 51 18 L Deefgea rivuli
RLIW-IPV YR VI

Tncultured bacterium 000 304
Uncultured actinobacterim (), (2577

Deoea il 0.28673

o gl S ilie gloayges ol Sobks -7 S
Nei’saslllas Co sladiges ;3 oo b anlllas

z -

Sl Sh ged b sl Gl cadlys G Gl

i b iSL ciS Sl e Jhgy by anesl azl o
axl 0 5,50 oe Vb g JloSis o s 4 aules
OS5 00l Lo i Ol 3l eS eadodaline 45
b 6k Wz 455 5 g golan Codly @S ol
Sy 23S plolid Lo cnl 5L ool sl
ozl 5 08l slopldl 55, » osel Joss
S sl St gl ol v anlys bl iy (S
oS Glasdlas ;5 .(F @ e AT wles ololis 1) Congs
Sl el )lg S giluloz (g9, » YoV Lo o
3 2lrpesllgSee 5 el sadplnil deg )| a4zl
oo,l55 Firmicutes 4 j~Proteobacteria aslige
slogwz @ 1) cold gl Giidn &5 sad
Pseudomonas.Salicola Halomonas
s Bacillus  Marinobacter  .Idiomarina
anlllas oyl o B! (YY) wisls Lz Halobacillus
lolied sl oolasulsyge (hs;y a4 bogyye (LS Slalllas
i Kindgls 5 S sl 3 ey 8L Lo 25T,
eyl 4zl ;o oy Sh (s 95 o Sl sl
g, ol 5l plas e sl oaslcwssd bl aias 00 5,54
Sl @zl sboges 5 Ghs, SIS sbo Shy a azgi
CS ybgy 5o Ll 2B g Sz 5 Cadgaze
S oga Ll A awpwd) ol Cusgame poogdle
slaby) 9 lae (39250 (lopanils)ls S 5l oo

306k ez V0. vga slaail ogd ol> axlllass jge
el oalasl )1 Y S

1000 bp 1000 bp
500 bp 500 bp
250 bp

200 bp

150 bp

O 3l eyl 4zl )3 slas S 5989 2SI J5 - S8
S5 slaaiges g DNA Sl L aigas andllass jg0 oKl
il oo anlllae Cox (sloolSim] 4 by pe i I

S Sl plulid 5 il jshaieds (o) 2 4l

23 sl PCR-DGGE ;584 xSl Lawgs aslllas s
cdbale o BT cpl sl sasadl )| ¥ S 0 sy ol
ool ST U5 g 0aiS opgilis J5 a0y0 B0-) -
BURS VRRV- NP S KO - RPN IV IPNE 5 BRWSRY
L Camer S Jilas adlle s slaolSiy
azl,ys Jlob sroliwsl jo Lol ols 92y Ll & jg0a;

L dpog)l axlyo )35 Gl 4l 5l Sglase 935

4oyl azlyo slas xS DGGE ;580 2SI 5 -1 IS
SDNA 5L L o i anllland g0 oKl (i 5]
arogyl azlyo Jlod axb @ by miy JI SO sloaiges

DBl oo eyl az by AT Glee (>lg 4 by e a5

el 00 08,517 B ¥ (sla S 50 JIgi (e gl

bug (G5 Sbye GBS amlie 5 pun )
Basic Local Alignment Search 4. cox 3300 5
Jols 1, 658L wax 43S ¥ el Tool (Blast)
J Sy oSl ) aisls eSS 4SS
S 5 Actinobacterium asl cuaS & slas xSL


http://injbr.com/article-1-22-en.html

YA PE-YY Glrao VFF Jlo ) ojlod o) 095 i pivy

Uncultured bacterium clone ncd1651d05c
AGCAANCANNCACCANATANGCAGTGNGTGAAGAAGGCCTTTTGGTTGTAAAGCACTTTT
AGCGAGGAGGAGGCTCCTTTGATTAATACTCTATGGTAGTGGACGTTACTCGCAAMATAAGCCC
CGGCTAACTCTGTGCCAGCAGCCGCGGTA

Uncultured actinobacterinm, clone K-285-12-47
CACCANATANGCAGTGNGTGAAGAAGCCGTTTTGGTTGTAAAGCACTTTTAGCGAGGAGG
AGGCTCCTTTGATTAATACTCTACGTAGTGGACGTTACTCGCAAAATAAGCCCCGGCTAACTCTG
TGCCAGCAGC

Deefea rivuli strain 5 T TSA 63
CCTAGATCCANCACTGCCGCGTGCGTGAAGAAGGCCTTCGGGTTCCCAAGCTCTTTTITGCG
GGGAGGAAATCTTATTGGTTAATAANCGCTGGGAAGGACAGTCCCCGGCCAATAACGACCGGCT
TACTACGTGCCAGCAGCCGCGGTAATAA

alllas Co (sladiges 5o oad il slas 1S 5l oadplulis saaiges JIg-F IS5

1 Uncultured bacterium AGCARNCANNCACCANATANGCAGTENG TEARGARGECCTTTTGE TTG TARAGCACTTTT &0

Z  Uncultured actinobacterium —————————— CACCANATANGCRGTGNGTGARGARGCCGTTTTGETTETARAGCACTTTT 50
3 Deefgea rivuli - CCTAGATCCANCACTGCCEC-GTECETEARGARAGGCOTTCEGG TTCCCARGCTCTTTT 57
: * X * % * & * & * EE R o o * * & EE E o *xk k& Kk

1 Uncultured bacterium AGCOAGGAGGRGECTCCTTTGATTARTACTCTATGGTAGTGEACE TTACTCGCARRATAR 120
Uncultured actinobacterium AGCUGAGGAGGAGECTCCTTTGATTARTACTCTACG - TAGTEGACGTTACTCGCARRATAR 109
3 Deefeea rivuli TGECGGEEAGEAAATCTTATTEETTARTARNCECTGREAA-GEACAGTCCCCRECCARTAR 116

)

[ Downloaded from injbr.com on 2026-02-04 ]

Eh A kA EE A FEE AhE A * * * ok ko E *EE AL
me . acteri
1 Uncultured b‘“‘te' um BCCCCEECTARCTCTGTGCCAGCAGCCGCEETA- -~ 153
2z Uncultured actinobacterinm  ;cccceeorancToreTecoREoREC-—— o 115

3 Deefeea rivuli

EEEEEE EEE

CGACCEECTTACTACGTGCCAGCAGCCGCEETAATARA 153

EEE A AR A AR AL

s iSL sloas glolis sladises ;o l58le 5 Jawgs oaiics o Jlss -0 S

S) EFS 3 O GHCwyd W Gl
=l (V) oo o cawd 4 ddhie slapenilS )1y S
a5 ol azlys s » (3 loasy )0 olie
alax 5 hie p)5 slaalaz (¥ F) Cusl sdalcwsds 5
S 7eS (Slsl 2 5l w595 (295w See S8 Shils sla
G0 Gladdllas jo aisg o b wlas o
f’)f Sl 00iSS oo Odddy ‘5‘4.1.».4 Ji...; 14 ‘yuBis
557 ol Slgw, 9 S 1) Sl Wge 5 Cue
50D, 4 o8 as win S o Lolewl alizes blis o dly
ool g Woe ey YO L Y S slacdale
sbaiss 3 GHC ggme 5 (wbidosm, s Shs
s D, (V) s 5 18 Bacillus s il
02 5 aiws Jlgl 3 ol o i Glilo b gl s
A oo plaisl sgr a4l b alas ws o
o b g Lol Lise as ol lid cw)p ol @l
Bacteroidetes 05,5 4 slo g5 o g xSL 55 aslsuls
S L e slals wpS al o oy slais
culs 1y Sleld o xaws  Salinibacter  ruber
Ob9y 5 edalcawsds sla Jlg 5l ao s FF 4S5, gbas
40 odalin ol Wy iz cpl glacl S 5l i
50 00Y A0 cewl sass o138 10 Sl sloazl o o

I ool 0g,F wd, Sl L oadoslinul cois

5 oasliassas mli 5 wiS o wolyd |y bpeslSls Koo
D9y S e dnalz JlS Codly Sl By 00l
G ewres g eadaldly CuS s (JoSse
2 legl ad; @5l ey b GlapelSls See
wezy ol bl e sBtalejl esran Ll
2 S5 0F 555 2l 5 (Sesh eole Ay pw s
ol S e wbosgaze g, oo
DNA zlzaal Gog) sl 5o dihie slagedlS )l Soe
et ol e el SLSs Al ol 0oy IS
@l o g0 Slhger SFme (J9¥e lajiagy
CiS a4y dlunly ol g CAS @ atnly globs, 5l Jeol>
wS lews Slawd a4 Glgi o 1) yel ol a5 aid camline
9 SoislS (g Sl ool boads g (sl sloaslax
ORI (58 el (o 0 oIS Cond (JIg (s
5 2L aslo> 10 diges dlaws (iul38l oslaslay diged slaws
Ol b Lol s Coaly 4 e BB 5 S50 (555l
ool o lin Css 4 (65 58 BB s badigad olass
Jolis G5B L slo g,y (605,54 codalcansds ulis
5SS @ dhaly (i laghy) Sl plojen ealinl
o) E95 (Syre )d Azl e JNse slagls,
sl ll 5l eolaiwl 1 0 ogdle Lo oo &I ddlais


http://injbr.com/article-1-22-en.html

[ Downloaded from injbr.com on 2026-02-04 ]

10.

Y4

Incorporation and accumulation  of
docosahexaenoic acid from the medium by
Pichia methanolica HA-32. Bioscience
Biotechnology and Biochemistry
66(12):2632-8.

Bagheri. M. 2009. Diversity of aerobic
heterotrophic  moderately  halophilic
bacteria from Aran-Bidgol Lake. A
dissertation in University of Tehran. [In
Persian]

Boon N., Windt W., Verstraete W., Top
E.M. 2002. Evaluation of nested PCR-
DGGE (denaturing gradient  gel
electrophoresis) with groupspecific 16S
rRNA primers for the analysis of bacterial
communities from different waste-water
treatment plants. FEMS Microbiology and
Ecology 39(1):101-112.

Bonnaud E.M., Troupin C., Dacheux L.
2019. Comparison of intra and inter-host
genetic diversity in rabies virus during
experimental cross-species transmission.
PLoS Pathogen. 15(6):1007799.

Davies Z.G., Dallimer M., Fisher J.C.,
Fuller R.A. 2019. Biodiversity and health:
implications for conservation biodiversity
and health in the face of climate change.
Springer pp. 283-94.

Didari M., Bagheri M., Amoozegar M.A.,
Bouzari S., Babavalian H., Tebyanian H.,
Hassanshahian M., Ventosa A. 2020.
Diversity of halophilic and halotolerant
bacteria in the largest seasonal hypersaline
lake  (Aran-Bidgol-lran). Journal of
Environmental Health  Science and
Engineering 11(1): 1-11.

Garabito M.J., Marquez M.C., Ventosa A.
1998. Halotolerant Bacillus diversity in
hypersaline  environments.  Canadian
Journal of Microbiology 44:95-102.

Green S.J., Leigh M.B., Neufeld J.D. 20009.
Denaturing gradient gel electrophoresis
(DGGE) for microbial community analysis,
Germany. Springer, pp. 4137-58.

Jookar Kashi F., Owlia P., Amoozegar
M.A., Yakhchali B. 2014. Culturable
prokaryotic diversity of Urmia salt lake.
Modern Genetics Journal. 9(3):313-28. [In
Persian]

Kazemi E., Tarhriz V., Hejazi M.S,,
Amoozegar M.A. 2020. Isolation and
characterization  of  halophilic  and
halotolerant bacteria from Urmia lake after

Y 5o gl azl o 5l eadans 55 b slas! ole
Y 5l S colus ool Jlgi i slaaslos 5l as
dw 03 odsline caibcld o)luilinl slediss L oss o
s Adhaeribacter Salinibacter ojlie >
oads Jlg s slaaslas> 0 o Cesiribacter
slae Bacteroidetes oo, 4 aw 2 a5 wal sanliv

655 plelid 4 plgoe G (nl @S adlex )l
s SL 5l gl aigS pl o e DL rivuli ob 4y gosas
Sl Sp oS asle ol aiies Proteobacteria
Jelse ) glos i Gl Juls lag)T ol bas 35T,
SSUsSle gy Sligells v SL wiile i lew
Soall g 4z S BB Glogmiz 550 6ol 5 b
(S ) o] (S5 5 ot 5565 Lo byl ol
O30 S Jste Slo St 1 gk Jols
(VA ozl e

5 JPle s bt el folo adsl plobil el 5
g p9d Wged Al 4 4> b g (55 Sb )3 GeioS
Jla=! 13 s slebsActinobacterium s )
los 5L 91351 0900 00lgils (e 5l 1 Jol 419
P8 Aes Sude S slagSh 5l g8
Jels Loyl s ls Vb gt 5 ouilsS 59>DNA
@byt 5 hslem slaeyst 5l ol sl
eanlogis wile Conbs 3 S Ol 5 3539
s 55 ol 51 (5 s Lo IS 9 5 a2
o 2l bz )B4 ook el beanlogssT wile
OB gy SlaS 5 eaaliv g atus 3925 pue
Sz AsS WS e 56 1) gl o ©sSsn
Proteobacteria sla,:SL 5l 1o Deefgea rivuli
Slass a5 Ceul bas 5SL 51 5y 09,5 a5Lo ol i
rye A Ky a4 ol glalse ;o gl i gok;
DS o ol IS

ookl as ols las Lpasas asdllas ol 2ol (g gomme yo
Aodges ;55 SOl 0 b 25l (ololids (g S
Aiilgs oo aS 0,5 Slulis 1) saas sladisS Jg cl
Al dedges bl (goolaul (gl
&L

1. Aoki H., Miyamoto N., Furuya Y.,
Mankura M., Endo Y., Fujimoto K. 2002.


http://fa.wikipedia.org/wiki/%DA%AF%D9%88%D8%A7%D9%86%DB%8C%D9%86
http://fa.wikipedia.org/wiki/%DA%AF%D9%88%D8%A7%D9%86%DB%8C%D9%86
http://fa.wikipedia.org/wiki/%D8%B3%DB%8C%D8%AA%D9%88%D8%B2%DB%8C%D9%86
http://fa.wikipedia.org/wiki/%D8%B3%DB%8C%D8%AA%D9%88%D8%B2%DB%8C%D9%86
http://fa.wikipedia.org/wiki/%D8%A7%DA%A9%D8%AA%DB%8C%D9%86%D9%88%D9%85%D8%A7%DB%8C%D8%B3%D8%AA
http://fa.wikipedia.org/wiki/%D8%A7%DA%A9%D8%AA%DB%8C%D9%86%D9%88%D9%85%D8%A7%DB%8C%D8%B3%D8%AA
http://injbr.com/article-1-22-en.html

[ Downloaded from injbr.com on 2026-02-04 ]

20.

21.

22.

Vahed S.Z., Forouhandeh H., Tarhriz V.
2018. Halomonas tabrizica sp. nov., a novel
moderately halophilic bacterium isolated
from Urmia Lake in Iran. Antonie van
Leeuwenhoek 111 (7): 1139-48.

Van den Burg B. 2013. Extremophiles as a
source for novel enzymes. Ecology Industry
and Microbial 6(1): 213-218.

Zununi Vahed S., Forouhandeh H.,
Hassanzadeh S., Klenk H., Hejazi M.A.,,
Hejazi M. S. 2011. Isolation and
characterization of halophilic bacteria from
Urmia Lake in Iran. Microbiology 80(6):
834-841.

11.

12.

13.

14.

15.

16.

17.

18.

19.

the recent drought disaster in 2015. Current
Biotechnology 9(1): 1-10.

Khan S.A., Zununi Vahed S., Forouhandeh
H. Halomonas urmiana sp. nov., a
moderately halophilic bacterium isolated
from Urmia Lake in Iran. International
Journal of System Evolution Microbiology
70(4): 2254-60.

Maturrano L., Santos F., Rossello-Mora R.,
Anton J. 2006. Microbial diversity in Maras
salterns, a hypersaline environment in the
Peruvian Andes. Applied and
environmental microbiology 72(6): 3887-
3895.

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. Microorganisms Biology 1(1): 49-70.
[In Persian]

Mohammadi P., Tavakoli A., Asgarani E.,
Ghazanfari T., Soroush M.R. 2015.
Identification of dominant bacteria in
sputum of chemical injured patients by
using PCR-DGGE technique and culture-
dependent method. 1IJIDTM 68(1): 7-14. [In
Persian]

Mutlu M.B., Martinez-Garcia M., Santos
F., Pen A., Guven, K., Antén, J. 2008.
Prokaryotic diversity in Tuz Lake, a
hypersaline environment in Inland Turkey.
FEMS Microbiology Ecology 63: 1-10.
Oren A. 2006. Life at high salt
concentrations. In: Stanley Falkow ER,
editor.  Karl-Heinz ~ Schleifer,  Erko
Stackebrandt, Martin Dworkin, editor. The
Prokaryotes: Ecophysiology and
biochemistry. Springer, pp. 263-82.
Rahman S.S., Siddique R. Tabassum N.
2017. Isolation and identification of
halotolerant soil bacteria from coastal
Patenga area. BMC Research Notes 10(1):
531-536.

Stackebrandt E., Lang E., Cousin S., Pauker
O., Brambilla E., Kroppenstedt R.,
Linsdorf H. 2007. Deefgea rivuli gen. nov.,
sp. nov., a member of the class
Betaproteobacteria. International Journal
of Systematic Evolutionary Microbiology
57(3):639-645.

Taylor, G.R., Day, I.N., Taylor, G.R. eds.
2005. Guide to mutation detection. John
Wiley & Sons Incorporated.


http://injbr.com/article-1-22-en.html
http://www.tcpdf.org

