[ Downloaded from gebgj.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.2.6 ]

o ) SIS jolio 4 MeErB ol yigh joi g clw g D1 5b

ST o>

Construction of merB recombinant vector in order to
bioremediation of organic mercury

V&}\.}‘ Loseo ‘\rl.'e. ] - ~r g‘&;'ﬁ\g PR VON "m.:'ji 3 Lpﬂ.lﬁ

Alireza Tarinejad”, Baghi Hamideh?, Farshbaf Benam Maryam, and Pazhang
Mohammad 3

0dSils « 5850 5 (I ol S 098 Y (65,LES 0aSLEs (65 P 5 g 09 5 -
Q‘ﬁ‘ s}t’fs sdl{qb)ai ‘;1.1.4 J‘:‘@”;‘ am‘: sf}l—‘
1. Department of Agricultural Biotechnology,

2. Cellular and molecular biology Dept., Basic science Faculty,
Azarbaijan Shahid Madani University, Tabriz, Iran.

atarinejad@yah00.com : s sS31 cy « W31 J stas o 55 3

SEAMARRET T CELIRLANARE S TSN G PLY

D092 g0 (A& 0 i) 3519 Wilgh 0 &7 Sl T 0gu sl S p 8 51 O ogu> ko
2397 35290 (b iuigS| (Sly 1) G pMBOlpa Jasme Caw) Slas 9 30 F oui)
dluly (ol 98 Wi Slodius” OIS elgs uYl pow 0 Sladgy 3k 4u3d 9 ogn> Silwb
Ol T Sm 3T b b G557l p i G5 rgw 31 ooliiul Wik K 5elgm SS9,
- AL S ) Lo 10 Cwgd 9 Wy o olwl (ool (Vb 99 K Sledys 3 (S
o> 4 034/T able Serratia marcescens s usb 3 merB oF _iagsh cpl 5o .o
ol 03ld b ¢ Ndel /Ncol (slgos 5T b« Gly 195579 30 cKuwigh”™ Cg L § 0l (Silloa
S Y 399 .Cd 5 Doge Sl PET28a(+) Sl 599 4 (Sl A S e 9
B9y L M W5 0T 30 9 Jae TOP10 wgw E.COli (s 5L 4 pET28(a*)-merB
D90 lgds™ (59 3 pous (ST 0 p2m) 19 Lot BT (s 7 Taumoyd 4L Al y Sy b7
Wb 31 9 pLBl 0F (oolais! S ST b tuawdly (595 Sl pouky (ST 083 JT19 b 5
05 Gilwdiluod oo ool Cawdd b b Jlosl JNg5 oot (ST duowidly (09 3T it b
4 S 3390 gy Ol sgtied T g 5T (nl B18 OU Sl gy 53 15 merB
SDS-PAGE (59 35 6" b % 3390 coiigp Obe 9 Jéxo BL21(DEs) 4w E. cOli (5 357
ol P Sl s 9 wyy o> Sl L 0 MerB (g o Klos Culg 1o .0d vl
3T M b 9 il (2l K0S 4 092 ool Cuwddy uF F9 SBSATL 1O 0> 4 unglie
03937 3l 3l 09a> (3L 4 PIMBI Vb Caw ) ilike SS9 3 b 3 3lgF 0 MerB

03

() (o § BT (qwtige
> ISSN 2588-5073
9 7SI ISSN 2588-5081
AT Ol 9 b F oslod L oy90
FeA-r1A doio

Genetic Engineering and Biosafety
Journal
Volume 6, Number 2

RV

SIS slacil

sO,.:e
s‘sﬁ ogus oS 43
S F 9 Sy


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.2.6
https://gebsj.ir/article-1-158-fa.html

[ Downloaded from gebgj.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.2.6 ]

Qb&a;:\}?dﬂ

oS S s8Sy el b

23 I s JT S o5 (Gaudet et al. 1995) ol ol
5 e 3Ll 4 0T T g5 sl sy Sy lame
By S R S
Dietz et al. 2000, Houserova et al. 2006, Porcella et ) <.
sobe op 5 eSOl 5 Szt cpl s ool 4 (al 1994
Sl Gl St Sl F el ol Gl s) S
osm e 53 3L5 Ol 4 oSl s eyl glawles g
3 SOaK e ) oger a0 Caeglis s0F sl LS e Sl 3
polie o pow LA ln s 55 pk s S
Ay 53 cwslie (Wagner Dobler et al. 2000) L3 .
S0 Y guame danly 4 b U 5o s e gl lals
=05 i mer Ol da SU St s 5,8 e oy g MeE O
LS s MerB el sd [ SsmerRTPABD s
0 Sl o Dlew oS 1 HO? MerA sl i JT o
b 5l ey Sl S5 s HY® S o Ll HEP
Deckwer et al. 2006, Kiyono et ) » 5 s == (5 SL SIbl

.(al. 2006, Tothova et al. 2006

oy 4 ogr 4 g SL Caslie ) 5o Sladed sl
I3 ol el VAT Jl s (s oL 5 Moore
b el 3l ol | Staphylococcus aureus s :SU coslis
Slidios OF 31 e L3S 5518 1 e g SLS 5 a0 ( SKlS
Gl LU 5 esr a4 polie Slag S w53 (sles 28
53 0L, Kea 5 Bae .(Barkay et al 2003) < S & po 0 50
53 Ol Ols s Ecoli s merR 03 (sslwailen L Yoo ¥ JLo
Clr g edle Jols s s oS A S edalis Jike Al
3 @) s e s S Dl de 4 36 e
Sl Vb b8 L it (sle g LOT A3l o 35 (CA?)peslS
L35 gl (ol )8 Sl 51 il S ol Gl
SASL s MerB sl OYAT OLes 5 wls i)
Col a3 S I3 ey 35350 K62 4 5. Pseudomonas

s Pseudomonas putida .(Tezuka and Tonomura 1978)

ogor 4 pslde slag SU s 5l Klebsiella pneumoniae

doddo

S Sy Jaes 45 (53558 5 b 5o b Hoser 5555
Al Sl 4 538 53 ases ey OOISCES (p Ss
5 ole gl S 5N S b SL ke VL s
5348 338 o i Jaee 51 L ot VT (LSL Gl e
Lot VT 2alS b Gl g 3 0y Sla g g el 51 0T
T R Wl P PYONR L 3 PSR P R
S S b eser S e S ST LD 5 S sk
Sl polanl Gl s b SL (K55 ol s
Bae et ) ol ol plnil il s Lo 5 o34l sla]
ogr & Cuaslds (s .(al. 2000; Majare and Bulow 2001
m-ﬂ ol ol 3L (RB31) S5 e SO 655 2 o]
J53-1 44 E. cOli (5 :SU 51 dandy ol 53 35 50 MerB
SV seds g Eocoli o T7 S5m0 ol jar 4 5 ] 5l
5 Al el sl polantl s 6 ke s e
(SN s JT gle S5 s 1, C-HY ks S5
Begley et al. ) das oo ol 3L e L (ool 5 W bews

.(1986

SLasl o el by a5 e cilitee slge Ol o
osb 4 oS dies SIS el Ol 4 S DI L
Els Graw 3550 e S s Gla iy SS1 3 pslde 5 s
53 Vb el K ol (Amiard et al. 1995) Lled
2 b Sl sl b5 ol 1 ol sl S
Sl s Sl S e Dl S e ey L Glasd
oS Sl Gl 5l S8 Sl sl e Ca b o)l
S opr Ole cpl 53 pdie sl anb sladuT b Al
Sl a4 bl i G DB e 4 o
5 olee Sl by Taes Uos w255 b ols ey e
Goldblum ) 3. 4o o s Slgay 4 Sl 53 J s JT 5150

.(et al. 2006

e Bl 5 Bl K S 5 e 5 (S eer
@ aS dss g Dl g 0Ll s ese 5 (6 adS Ol ST sl
s bsiS 5l (ol 53 Cudsl b e eole G Ol

\Y"\?QM} 5)*0‘.; 1Y oylouis [# 0490 /w) ‘s*o.ﬂ 9 S (S0 -


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.2.6
https://gebsj.ir/article-1-158-fa.html

[ Downloaded from gebgj.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.2.6 ]

S 55 5555 Sy

O 5515 g,b

S by Vsl paa 4 gl S bl 5 ple
Vector 1l o5 L el 1 b merB olantl gla Skl
SymerB 05 ileldr 5l o (Fdsd= ) S8 5 &y 50 NTI
ol o~ b Ndel 5 Neol i, slacolu bs S5T slesl s
Ea e sl Loss s PET 28 a(+) LS5 25 5 (o
Gl sl bawg i Sly . Las esls 5, Ndel / Neol
YVOC (gles j3 25 s 00 r},&)w@\&o)y@w:ﬁ
ol s b b 8T U5 sy ebd an Jsame 5 plnll

AE g liE,L LMP 1%

Bl Jpmams 35,05 5 Blodl (g3le Lals

-eli;lz é}l}- mer B 05 é)l.w u.ajl} MJ@}.) u:"f' Bl ey

Gen =S5 g5l el oS sleslinal b 585 5 5 gla
Sl 5l ol laks (gl jalls 51 Al ol! All

Wl Sy Bl STy 585 (g5leeslel 5 merB o

Sy 8l ez LSy bss =V gt
Table 1- PCR reaction mix

Material Stock Volume (pl)

H20 12.5
PCR Buffer 10X 2
MgCl, 50 mM 0.5
dNTP mix 10 mM 0.5
Forward Primer 10 uM 1
Reverse Primer 10 uM 1
Target DNA 50 ng 15
Tag DNA polymerase 5 U/ul 1
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Table 2- PCR Programe

Time Temprature

5 min 94cC°

45 sec 94C°

30 cycles 45 sec 52C°
1 min 72C°

10 min CovY
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Table 3- mer B Primers sequence
Primer Sequence
Forward 5- ATGAAGCTCGCCCCATATA
Reverse 5- TCACGGTGTCCTAGATGAC
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Figure 1- Constructed recombinant plasmid with merB gene.
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Figure 4- Electrophoresis image of
PET-28a(+) vector digest with Ncol
and Ndel restriction enzymes on 1%
agarose gel. 5311bp band had matched
with expected size of vector in linear
form. (M=1KB Ladder marker).
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Figure 3- Electrophoresis image of
PET-28a(+) vector digest with
restriction enzymes on 1% agarose
gel. (a) Vector digest with smal and
Ndel , (b) Vector digest with smal

and Ncol. (M=1KB Ladder
marker).

Yy XA

¥ O ™

639 by

Sl oy 2Sls Jgama 5555580 5 pas Y IS
ol g sy MerB oy olast! gl S5LETL 51l
Serratia marcescens (s b jl sad | sl |
05 slr olasl syse o5l L gilicr T L

S gla)l S0 LY
.(1KBJSJL: M) e

Figure 2- Electrophoresis image of PCR
product with specific primers of merB
gene on extracted DNA of Serratia
marcescens. 639bp band had matched
with expected size of merB gene. 1, 2, 3,
4, and 5 are independent replications.
(M=1KB Ladder marker).
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Figure 7- Electrophoresis image
of PET-28a(+)-merB  vector
digest with Ncol and Ndel
restriction enzymes on agarose
gel. 639bp band had matched

with expected size of gene.
(M=1KB Ladder marker).
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Figure 6- Electrophoresis image of PCR
product with specific primers of merB gene on
extracted plasmid of transformed colony.
639bp band showed existance of gene into
transformed  bacteria. (M=1KB Ladder
marker).

. \yYas QM)S)“Q IY o louis [# 0490 /w) W‘st—‘a&) (S0

O3 ar dgame o580l ppal -0 IS
J5 s, Ndel 5 Neol .z, slan 51 L merB
i 639 o3l L merB o3 4 by e 1L 5,87
cilas MErB o3 sl sl 5550 03101 L &S 5L
(KB s,k M) 1z gslulas 05 g 5 el

Figure 5- Electrophoresis image of
merB gene digest with Ncol and Ndel
restriction enzymes on agarose gel.
639bp band had matched with expected
size of gene. (M=1KB Ladder marker).
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Figure 9- Electrophoresis image of protein merB on 15%
acrylamide gel. Related band to merB protein with size 23kDa
is visible in lanes. Lanes 1-8 belong to pre-induced samples
with IPTG and lane 9 is empty vector. Lanes 1-3, 5-6, and 8
related to pre-induced samples in 22, 28, and 37°C,
respectively. Lane 10 was BSA protein and used as protein
marker.
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Abstract

Organic mercury is a sustainable form of mercury that enters the food chain of organisms and cause
dangerous environmental hazards for natural ecosystem. Mercury stability and high cost conventional
refining methods are disturbing factors. In this field, biological methods such as the use of bacteria or
enzyme based for microbial remediation provided low-cost strategy and environmental lover of
bioremediation. In this research, merB gene isolated from resistance bacteria by PCR technique by
specific primers containing Ncol and Ndel restriction sites, so after amplification, it cut with restriction
enzymes and after purification of gene, ligation was performed into PET28 a+ expression vector.
PET28a+-merB recombinant vector was transferred into E. coli strain TOP10 by heat shock. The
recombinant bacteria were selected in kanamycin selective medium. The presence of gene in transformed
bacteria was confirmed by PCR on plasmid and by enzymatic digestion. Results confirmed the accuracy
of cloning of merB gene into this expression vector. In order to the expresse its protein, the recombinant
vector was transferred into E. coli BL21 (DE3). Expression of the protein was confirmed by SDS-PAGE
method. Finally, the growth of E.coli strain BL21 containing the recombinant vector with E coli BL21
bacteria including empty vector was measured by adding methyl mercury into the environment during 48
hours. Growth ability of E.coli containing the empty vector indicates lack of bacteria resistance to
mercury, on the other hand; merB protein in transformed bacteria increased their resistance to methyl
mercury in the environment. Therefore, bioremediation of organic mercury from pollutant environments
could be possible by using this methodology.
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