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Figure 1. Agarose gel electrophoresis of BisC gene as a PCR

product reaction. (the numbers show different concentration (1, 2
and 3 microliter) of template DNA)

=
—
20 e ‘ - -
2000
1500
1000 —

1Kb Sl:L s BisC 05 s plet 5L PCR s ¥ JKs
sladyiw 50 BY (glag sz <DNA ladder- Thermo fischer scientific
A O B3y se 05 6ol A Y Slad i o ol a0 S ALY
(i 05729 O A 0 ¢ (St J29) Aol
Figure 2. Colony PCR of BisC gene in pJet vector. L: 1Kb DNA
ladder- Thermo fischer scientific, from 1 to 5 and 7 to 9: selected

colons, 2, 4, 8: contained gene of interest. 9: Plasmid (positive
control), 6: H20 (negative control).
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Figure 5. Western blotting of BisC protein in Rossetta

expression vector. L: Spectr Multicolor Broad Range protein
ladder- Thermo fischer scientific. ‘: empty pETDuet vector
before IPTG induction, Y: empty pETDuet vector after IPTG

induction,Y: pETDuet vector with BisC before IPTG induction,
pETDuet vector with BisC after IPTG induction :£.
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Figure 3. Electrophoresis of the enzyme digestion fragments of
the transformed pETDuet expression vector. L: 1Kb DNA
ladder- Thermo fischer scientific, from 1 to 5: enzyme digestion
of plasmids.
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Figure 4. SDS-PAGE gel electrophoresis of BisC protein in
Rossetta expression vector. L: Spectr Multicolor Broad Range
protein ladder- Thermo fischer scientific. ): empty pETDuet
vector before IPTG induction, Y: empty pETDuet vector after

IPTG induction,Y: pETDuet vector with BisC before IPTG
induction, ¢: pETDuet vector with BisC fter IPTG induction.
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related to out of this study.

Sl s o 1 lSt O el Jsen 55 LLST O el
5, Sl 55 G cpl s (Pollock and Barber 1995)
by 55 s OUl LSt o) dwl ey 5 558> 3 BisC
| s eslizal Ecoli NS Lo il 6 5SU 31 (s Ol
FB 5L ol o g O 1 ol a3ty ol o
Loy xTHis b ool Sllis 8555 Ol 5l e el L)

S W VUM UG P SO

OL |y Jol i o 8 BISC 05 Ol b 053 5 5
3303 3y Bcoli ;S 53 (b 5k 43 05 cpl &S ool
A Al il s Jle gl S e OF s ol 2l
{’?M S b w Ecoli 5 SU 53 55 opl Sl 3 dw) e
S5 PP oA Sl B O o 2 5 05 e

Sl S e S d e s G e B St s

B e S =YY S QR VS
252 (BisMGD) ¢ gidd o (ol 5SL 5586 S 035 b (o)
3 ekd sl BisC baS pdl g (15 g 31 45 ool )
DSBS Ll 03y b sl 6 IS L3 Sl
Gois ol 03wyl Sl s e 4 A8l psad e
BisC 5 . (Rajagopalan and Johnson 1992) ui eslawd
SUlF S b e S, LSl 550 Sl Gl
Pierson and ) coulyls 1) osm 4 LS sd g 05 50 Lo
LS s g 0 g r—l}j S w2 > (Campbell )49+
SSSL s ol Ol Rhodobacter sphaeroids (s ;S\ LS\
s3lizal 05 Sl ains Olge 4 O3 ls Lo 5l (DS Ly 2
ok Ll gl ja js WLSsd g s Jse g e 0/ 4S ol

555 bl Ul BTl oS esls 0L s opl oo

VAR Ll g 5l /) 0 )losls /ot 059 [ (Sanns § (oos| 9 Sl § (owidien



https://dor.isc.ac/dor/20.1001.1.25885073.1399.9.1.5.8
http://gebsj.ir/article-1-342-en.html

[ Downloaded from gebgj.ir on 2025-07-16 ]

[ DOR: 20.1001.1.25885073.1399.9.1.5.8 ]

)5S B85S 399 (bl pitamuns 1]

Do g S

s 2bSh ossUs oLl ke 4 bl e
05 Olge a0 BISC 05 0wl 5| 5 A 3wl Cudb 5 L (BissMGD)

55SBS ol il sl Sldlas s OIS e KS,1S

.5 gad eolia]

CL‘ 9 6))_5[.;’5 r)l& eli:,.'s‘.: 6&;).1(»)- )‘ 6)‘J§JAL¢M
Sas ol plel o b 0yl el gl 088 ad
..»jfdafi.i.?

&lw

Alcock LJ, Perkins MV, Chalker JM. 2018. Chemical methods
for mapping cysteine oxidation. Chemical Society Reviews
47: 231-268.

Bittner F, Mendel RR. 2010. Cell biology of molybdenum.
Plant Cell Monogr 17:119-146.

Bryksin A, Matsumura 1. 2018. Overlap extension PCR
cloning: a simple and reliable way to create recombinant
plasmids. Bio techniques 48(6).

Ezraty B, Bos J, Barras F, Aussel L. 2005. Methionine
sulfoxide reduction and assimilation in Eschricia coli: new
role for biotin sulfoxide reductase BisC. Journal of
Bacteriology 187: 231-237.

Gon S, Patte J, Mejean V, lobbi-Nivol CH. 2000. The torYZ
operon encodes a third respiratory Trimethylamine N-oxide
reductase in Eschrichia coli. Journal of Bacteriology 182:
5779- 5786.

lobbi-Nivol C, Leimkihler S. 2013. Molybdenum enzymes,
their maturation and molybdenum cofactor biosynthesis in
Escherichia coli. Biochimica et Biophysica Acta 1827:
1086-1101.

Mendel RR, Schwarz G. 2011. Molybdenum cofactor
biosynthesis in plants and humans. Coordination Chemistry
Reviews 255:1145-1158.

Mortimer RJ. 2011. Electrochromic Materials. Annual Review
of Materials Research 41: 241-268.

Neumann M, Seduk F, lobbi-Nivol C, Leimkihler S. 2011.

23 Gl Ky e By 05l Sl glalid s

el

30 Sy LS sl g s w3l OIS 5 Jol> o
w05l e sl o m‘j ool 48 sls Olis Native J
| g Ol 5 42 ST Ol el e 5 5 055800 oins Ol s
a ately w1 opl Sl adl 5 s b (K KL bl b

2l 5 ek el (BISMGD) 5o o SL 556 8

Molybdopterin dinucleotide biosynthesis in Escherichia coli:
identification of amino acid residues of molybdopterin
dinucleotide transferases that determine specificity for
binding of guanine or cytosine nucleotides. The Journal of
Biological Chemistry 286: 1400-1408.

Pierson D, Campbell A. 1990. Cloning and nucleotide sequence
of bisC, the structural gene for biotin sulfoxide reductase in
Eschrichia coli. Journal of Bacteriology 172: 2194- 2198.

Pollock VV, Barber MJ. 1995. Molecular Cloning and
Expression of Biotin Sulfoxide Reductase from Rhodobacter
sphaeroides Forma  Sp. Denitrificans.  Archives  of
Biochemistry and Biophysics 318: 322-332.

Rajagopalan KV, Johnson JL. 1992. The pterin molybdenum
cofactors. Journal of Biological Chemistry 267:10199—
10202.

Schwarz G, Mendel RR. 2006. Molybdenum cofactor
biosynthesis and molybdenum enzymes. Annual Review of
Plant Biology 57:623-647.

Takagi M, Tsuchiya T, Ishimoto M. 1981. Proton translocation
coupled to trimethylamine N-oxide reduction in
anaerobically grown Escherichia coli. Journal of
Bacteriology 148: 762-768.

Temple CA, Rajagopalan KV. 2000. Mechanism of assembly
of the Bis (Molybdopterin guanine dinucleotide)
molybdenum cofactor in Rhodobacter sphaeroides dimethyl
sulfoxide reductase. The Journal of Biological Chemistry
275: 40202-40210.

VAR Ll g 5l /) 0 los /ot 059 [ (Sanns § (oos| 9 Sl § (oo


https://dor.isc.ac/dor/20.1001.1.25885073.1399.9.1.5.8
http://gebsj.ir/article-1-342-en.html

[ Downloaded from gebs.ir on 2025-07-16 ]

[ DOR: 20.1001.1.25885073.1399.9.1.5.8 ]

OhlSen 5 S

neyFS By 3929 (gLl s S

Genetic Engineering and Biosafety Journal
Volume 9, Number 1

Establishment of molybdeum cofactor detection system in Escherichia coli

Kiana Kabir!, Khalil Zynali Nezhad'", Andreas Weber?, Seyede Sanaz Ramezanpour?, Marion Eisenhut?

1. Department of Plant Breeding and Biotechnology, College of Plant Production, Gorgan University of Agricultural
Science and Natural Resources, Iran
2. Plant Biochemistry Group, Heinrich Heine University, Dusseldorf, Germany

*Corresponding Author, Email: khalil1381@yahoo.com

Abstract

Biotin sulfoxide reductase enzyme is one of the enzymes involved in adaptation to different
environmental conditions. BisC enzyme converts biotin sulfoxide to biotin and Methionine
sulfoxide to Methionine under oxidative stress conditions. Both free Methionine and
protein bound chains Methionine are essential in protein synthesis process and the function
of proteins. The activity of the BisC enzyme is dependent to the Bis-MGD as a co-factor. In
the current study, in order to verify the presence of bacterial Molybdeum cofactor, an
indirect approach was made by showing the activity of BisC enzyme as a reporter gene.
Therefore, in this regard BisC gene was cloned to pJet vector and was transferred to Machl
strain of E. coli by heat shock transformation. The clones were selected on LB medium
complemented with 200 pg/ml of Ampicillin antibiotic and the PCR reaction was done.
After verifying of positive clones by sequencing, the BisC gene was digested and ligated to
the pETDuet expression vector and transferred to Rossetta. Over-expression of BisC
enzyme was analyzed on a SDS-PAGE gel and the activity of the enzyme could be showed
as a colorless band on the Native gel by oxidation of methyl viologen. It proved the
presence of active Bis-MGD as a cofactor.
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