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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

sales oS Aas e Ol lidss ((Essa et al. 2002) tzes
o dauly w01 s e 5 MerA L MerB 5l
05 oMo s Sl e e S sde 6B
Dlgps 4 mds s el 3 4 35,5 Sda L merB
(Nicotiana tabacum) 055 OllS ad wdgs Jslo
53 3530 META 5 ol 5T 4l 55 MerB 3T L Jol
MerB slls ollS 5l ziw olp Ve bVe (g
(Bizily et al. 2003) Lsls olis 35 51 Cawglin oDl g2
dbe ol 4 YLelS Gua L merB 5, merA 03 s a

5 Oly 5 A3 el Jlasl (‘thaliana (Arabidopsis e sl
(Bizily et al. 2000) =3 8 55 s 3550 a5l > Shes
Streptococcus (5 SL 5l eds wdige MEIB 05 ioeen
Osaoloysindl 5 55 sl 2038 SHbe Olse 4 aureus
Sy IS e 55 .(Choi et al. 2005) ol ol oslin olals
Sl sla bl 5wl s merB s merA o5 L O g s olS
OF e 5 il a4y 4y Sl o g il JSKEI JUH cods
OlalS (Hussein et al. 2007) <ol a3 8 513 o)y 5,4
me3,8 Zdlys Ly merB O p s Sl S a5 05 8
Ol s 5l ol (6558 50 Jod 4 Y/0 pmol/L e slie 5 )
.(Jilin et al. 2002) Gsls

I s 4 by 05 lellr Gus L tass ol
O5S adlee ;3 54 5. Serratia marcescens s sle SU
osm SISy o s PET28a(H) by 5555 J=bs s o
B S55 5555 ol sleSL wiS b s
A fl?;,l PET28a(+)-mer

L o9y g dlge

u.q._a.]ai PAAJJ‘M: ‘5| ej_?u.'j JJSU w\:m—vﬁkg' C‘,ﬁr&J
Serratia marcescens s s ,;SU Sl sl (G ol s
by ol slely Shs 4 ey £l Al mer B O3 (sl
Sl e sy JiSly s S s (Y4V4) Birnboim and Doly
o ) Jsds Gb merB O olastl iSOl e

- \yYas ul*w.o)j)avb“ IY o louis [# 0490 /w) W‘gs&ua) (S0


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

[ Downloaded from gebgj.ir on 2025-07-15 ]

[ DOR: 20.1001.1.25885073.1396.6.2.2.6 ]

S 55 5555 Sy

O 5515 g,b

prath

pET28a(+)-merB

Y Lo

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).
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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).
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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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