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Figure 1- Restriction enzyme analysis of recombinant pET-OsMTI-1b plasmid with
EcoRIl and EcoRI enzymes. Lane 1: 100 bp plus DNA Ladder, Lane 2: the 231 bp
fragment corresponding to OsMTI-1b, isolated from digested pET-OsMT]I-1b plasmid.
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pPET4l-a T7 promoter GST-Tag H His-Tag H S-Tag H His-Tag

GST(35:5 KDa)

PET-OsMTI-1b [udelellelcr: GST-Tag | His-Tag || S-Tag |{ OsMTI-1b |

GST-OsMTI-1b (39.9 KDa)
PET-5 (aals deudy) PETALA deudy (595 » odisd Ol Al SGld gl -2 IS

(GST ls,l 5 b L) 35/5 D55 b ol pisp w4 e ol 5 4 45 OSMTI-1b
sl p el L POk ale Sy n Fe 4 eGP 4
338 o (GST-OSMTI-1b gsls,1 3 oG L) & 5315 4kS 39/9

Figure 2- Schematic illustration of expression regions on pET41-a (control) and pET-
OsMTI-1b plasmids, which encode for 35.5 (designated as GST) and 39.9 KDa
(designated as GST-OsMT I-1b) proteins, respectively.

GST-OsMTI-1b GST
KDa pMm 1 2 3 4 5 6 7 8 9 10 PM 11 12
116
66
45 -
35 — O — e — —-— - —
25
-
18.4
14.4 -

GST-OSMTI- s GST S5 s b s ol Ll 5 Ol SDS-PAGE 3J61 -3 K
G s gt Sy » KL PM . Rosetta (DE3) 4w E. COli (5 ;Sb 5 sid AJ 55 1b
& dghw SIPTG Wl 51 colw 4 53 2 1 i gls Oboj 3 ks gl Al Jghons
5555 ((6-10 sl O gw) PET4lA 5 (15 o O 5w)PET-OSMTI-1b  doasMy ol (5,5,

(12 511 o O 5w) ok L@l GST 5 GST-OSMTI-1b sla

Figure 3- SDS-PAGE analysis for verification of expression and purification of GST and
GST-OsMT fusion proteins overexpressed in E. coli Rosetta (DE3) cells. PM, protein
marker; Total soluble proteins extracted at 0, 1, 2, 3 and 4 hours after in induction with
IPTG, from E. coli cells harboring pET-OsMTI-1b (lanes 1-5) and pET41a (lanes 6-10);
Purified GST-OsMTI-1b and GST (lanes 11 and 12).
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Figure 4- A) Effect of different concentrations of NiClz on growth curve of E. coli cells
harboring pET41a plasmid (control cells); B) Effect of GST-OsMTI-1b overexpression
on E. coli cells tolerance to 2.5 mM of Ni*2,
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Lh

TO Tl

Sampling Time
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Figure 5- Accumulation of Ni*? in the strains expressing GST and GST-OsMTI-1b A,
Contents of metals in the cells at 0 (T0) and 6 h (T1) after addition of metals and IPTG
to the medium. B, Contents of metals in the medium at TO and T1. Each data represents

the mean £ SD obtained from two independent experiments.
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176

R ——



R

(1393 J\.@. Jd oyleus 6 o)‘g.:) 6})‘3% ‘53‘9.\‘9,&."”;41:;“

0.38

0.33 A1

0.28 A1

Absorbance (412 nm)

0.23 A1

—— GST-OsMTI-1b
—O— Ni/GST-OsMTI-1b

0.18
0O 4 8

sl 05 0l LU sl 5 -l & ELcoli g SU
w Eocoli g St Jass Jiuldl 55 alS MT
Bilecen et al. .ol ois 3,158 50 i
oS AMT ¢ 55l Oy xdls Ol 55 (2005)
<4dlis L sl s (Triticum durum) £33
H6 4 Eocoli 6,80 Less bkl GST
ottt IR Rl Ol Ol ) p geslS
= 4o Salicornia brachiata <. Jls oLS
E. 5L sladshe Joms ar gy LB 153l
A (sj.:,a:ts 3 O (S C)‘jb “ coli
Ol (s ,S63100 L .(Chaturvedi et al. 2012)

12 16 20 24 28 32 36 40 44 48 52 56 60

Time (Min)
}.U Lol ng"‘Jﬁ,i rje 9> 4,5 DTNB \eGST-OSMTl-lb ReEy ui;Sb dos 2o -7 JS..Q
J’LJSU CJ)&:{ M‘a < DTNB J_,.o _93\3 75 S sS9p & g5 3 dyy\a 1/5 JALB uiJS‘j Jﬁ:.‘

S gy oG 412 9o Job 53 Ddor Ol (68 0511 L
Figure 7- Comparing the reactivity of apo and Ni-incubated forms of GST-OsMTI-1b

proteins with DTNB. 1.5 nmol of each protein sample was reacted with 75 nmol of
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Abstract

Plants process several potential cellular mechanisms for detoxification of heavy metals.
One of the most important mechanisms is synthesis of metal binding peptides and proteins
such as metallothioneins (MTs). MTs are low molecular weight and cystein-rich proteins that
can bind metal ions through their thiol groups. In this study the coding sequence of gene
encoding OsMTI-1b isoforms from rice (), was cloned in pET4la and transferred into
expression host, Escherichia coli strain Rosetta (DE3). After induction with IPTG,
considerable amount of recombinant proteins was produced in the soluble fraction of the
E.coli transforman. Recombinant proteins were purified using affinity chromatography. The
tolerance of cells expressing recombinant proteins toward Ni, were compared to control by
plotting their growth curve in addition to determination of the amount of accumulated Ni ions
in bacterial cells and culture medium using inductively coupled plasma atomic emission
spectroscopy (ICP-AES). According to the results, over-expression of OsMTI-1b isoform
increased the tolerance of E. coli cells to Ni through accumulation of more metal ions inside
cells. Furthermore, the UV absorption spectra and competitive reactions of in vitro Ni-
incubated proteins with 5-5' dithiobis (2-nitrobenzoic) acid (DTNB) revealed that GST-
OsMTI-1b protein is able to form Ni-thiolate clusters. Taken together, these data indicate that
OsMTI-1b isoform may be involved in protection of rice cells against heavy metal toxicity.
Keywords: Cloning, Heavy metals, Heterologous protein expression, Metallothionein.
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