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Q2 J55) Wi gile @l 5 wae EcoR
1

OsNTRB MEGSAGAPLRTRVCI|IGSGPSAHTAAIYAARAELKPVLFEGWLANDIAAGGQLTTTTDVE 60

HVNTR2 MEGSAAAPLRTRVCIIGSGPAAHTAAIYAARAELKPVLFEGWMANDIAAGGQLTTTTDVE 60
*****.**************:*********************:*****************

OsNTRB NFPGFPEGILGGELMDRCRAQSLRFGTSIISETVTAVDFSARPFRVASDSTTVLADAVVV120

HVNTR2 NFPGFPTGIMGIDLMDNCRAQSVRFGTNILSETVTEVDFSARPFRVTSDSTTVLADTVVV120
*kkkkhk **:* :***. ** e -*:x ** k%% Fkkkokkk * :***

OsNTRB 2 3

ATGAVARRLHFAGSDAYWNRGISACAVCEU,—\ATFRNKPIAVIGGG <. . .EBSNFLTKYG180

HVNTR2 ATGAVARRLYFSGSDTYWNRGISACAVCDGAAPIFRNKPIAVIGGGPSAMEEGNFLTKYG180
*********:*:***:************************************.*******

OsNTRB

SHVYIIHRRNTFRASKIMQARALSNPKIQVFWDSEVVEAYGGEGGGPLAGVKVKNLVTGK?240

HVNTR2

SQVYIIHRRNTFRASKIMQARALSNPKIQVVWDSEVVEAYGGAGGGPLAGVKVKNLVTGE?240
*:****************************.*********** ****************:

OsNTRB

ISDLQVSGLFFAIGHEPATKFLGGQLELDADGYVATKPGSTHTSYKGVFAAGDVQDKKYR300

HVNTR2

VSDLQVSGLFFAIGHEPATKFLNGQLELHADGYVATKPGSTHTSVEGVFAAGDVQDKKYR300
:*********************. *****. ****************: *kkkkhkhkhkkhkkikkikkkk

OsNTRB QAITAAGSGCMAALDAEHYLQEVGAQEGKAD 331

HVNTR2 QAITAAGSGCMAALDAEHYLQEVGAQVGKSD 331

*hkkkhhkhkkhkkhkkhkhkhkhkhkhkhkhhhhhkhkhhhhxdx kk-%

Fr o 5l S g 1dsism g5 NTR 50 gl sl 5 il s pon -1 S0
NADP Jlasl —isge 3 ax> FAD Jlasl isge 4y 1 ax> .( HUNTR2) 4> 5 (OSNTRB)
NTR Jbé oKl 53 i 93 4 b g jo i g0 2 ams

Figure 1- Multiple alignment between cytoplasmic/mitochondrion type NTRs from rice
(OsNTRB) and barley (HYNTR2). FAD-binding motifs (Box1 and Box4), NADP-binding
motif (Box 3), and two Cys residues in the active site motif (Box 2).
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OsNTRB

OsNTRB
e 1008 bp

1000 bp 1602 bp

35 ORF ankd g5lu luwn sl 4 PET-28a Sl J5U 5 OSNTRB aski (g3lw esbel -2 K

Jsb 4 OSNTRB  cuiS 4S 03 asks :1 3w 100 bp DNA Ladde L A . gl 548
M EcoRI s HindllI ‘5\%;? L op 5l e PIET/ OSNTRBAwwd 5 o 14> 1008bp
O DH5@ (55 51 sddgl piel PET-288 dowdy 1 g Il Jo4e LS 5B

:C ECOR 1 & Hind 11 o5 » w51 95 b o ou2n 5379 bp b 4 PET-282 by dramsdly:2
rﬁj L PET-OSNTRB s i an 5l eslitul b PET-288 dradly 53 05 (s3lw dleer dnls
la> 1008 bp Jsb 4 OSNTRB askss 2 o 5w 11 Js040 KLis M EcoRI 5 Hindlll gla

100 bp DNA  EcoRI 5 HindlIl w51 b 5y 5 g PET-OSNTRB oSy 51 ok

Ladder : L
Figure 2- Preparation fragment containing gene encoding OsNTRB and Linear vector
pPET-28a. A: DNA Ladder 100 bp plus (L), Double digestion of pJET- OsNTRB with
restriction enzymes Hind 11 & EcoRI (Lane 1). B: Molecular Marker 111 (M), Extracted
Plasmid pET28a (Lane 1), Digested pET-28a with two restriction enzymes Hind 111 and
I EcoRI (Lane 2). C: Confirmation if cloning of gene in pET28a by cutting of pET-
OsNTRB with EcoRI and Hindlll. Molecular Marker 111 (M), Double digestion of pET-
OsNTRB with restriction enzymes Hind 111 & EcoRI (Lane 1), DNA Ladder 100 bp plus

(L).
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OsNTRB

‘M SDS-PAGE J3 s, » OSNTRB .S ;s SS9 ol QAJL& 90k wyp —3J.§.53
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His-OSNTRB o4l alls oS 5 s 3 Saly IPTG edli Cslu 4 51 g ok ol i

Figure 3- Analysis of expression and purification of recombinant OsSNTRB by SDS-
PAGE. Protein marker (M), Total soluble protein extracted from E. coli before addition
of IPTG (lanel), Soluble extracted protein from E. coli 4 hours after addition of IPTG

(lane 2), Purified His-OsNTRB (lane 3).
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Figure 4- Enzyme assay OsSNTRB with E. coli Trx and Barely Trx . Control shows
the reaction containing NADPH, NTR and DTNB without addition of Trx.
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Interaction of recombinant form of NADPH-dependent thioredoxin reductase from rice
with thioredoxin from two plant and bacterial sources
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Abstract

Maintaining redox homeostasis in the cell is critical for different cellular metabolisms
and signal transduction pathways. In plants different molecular mechanisms are involved in
maintaining cellular redox homeostasis. NADP/thioredoxin system, consisting of NADPH,
NADP-thioredoxin reductase (NTR) and thioredoxin plays important role as electron donor to
disulfide bonds in many cellular proteins. In this study, the gene encoding one of NTR
isoform from rice, namely OsNTRB was cloned in pET28a as fusion with His6-tag and
transferred to Roseta (DE3), a strain of Escherichia coli. Considerable amount of His-
OsNTRB was produced after induction of bacteria culture with IPTG and purified using
affinity chromatography. Heterologous expression and purification of recombinant form of
OsNTRB enabled us to study the interaction of this protein with thioredoxin from barley
(HvTrxhl) and E. coli (Ec Trx). The results showed that recombinant form of OSNTRB is
active and can reduce both HvTrxhl and EcTrx in vitro. However the rates of reaction with
these two Trx were significantly different.
Keywords: Thioredoxin reductase, Thioredoxin, Rice, Recombinant Proteins.
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