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Fig. 1 The CD spectra of Sr-Rex.

2.3 ROP RFEMZESNF
HRF 3K 15 1) Sr—rex JE KPP 510, e vk 3 X4 = 1)
Sl kAT 57 0 & # § H, Kk ] TaRaKa Genome
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Rex-DNA—> RIS W W4

2 RO SrRex EEH SR DNAWES
Fig.2  In witro binding of Sr-Rex with the specific DNA. Lanel:
5 wmol/L specific DNA, 10 wmol/L Sr-Rex; Lane2: 10 wmol/L
specific DNA, 10 pmol/L Sr-Rex; Lane3: 15 pumol/L specific DNA,
10 pmol/L Sr-Rex; Lane4, 5, 6, 7: four pieces of unspecific DNA,
10 pmol/L Sr-Rex; Lane8: 15 wmol/L specific DNA.

1 2 3

Rex-Rop—

Rop—>

P DNA 5 Sr-Rex NRAVEMH - ¥IP Ui SrRex &
FI e 4% Srex BEK, 5 T 5011 Rex 8 A H A A [
(R AE W) 2 D g

2.4.2 SrRex tEH Y5 ROP A4 &Gtk ML 2.3
16 bp A% 0 7 41 Ok Bl G T — BLK22 bp iy
LR ROPL JP 41 (7 545 B WAL BHRT 7 25) 5 LEEEA
[F) < BE (1) SrRex £ [ 4 ) 5 AH [F) ¥k B2 (1) ROP JF %)
Mg G ol . B3 ol s — e WM ROPL &4 T
(100 wmol /L) , B &5 Sr-Rex & [ W L ¥ 1% I (A
0 pmol /L 7 #4 in 320 ;,unol/L) A IR
ROPL & >k ik />, Y 5 [ % B2 ik 3] 20 pmol /L i,
ROPI JeAH 5 2 456 JLF B A7 Ui & B ak 21 o1 A

B3 FRERELH SrRex RS ROP FHMKING S
Fig.3  In vitro binding activity of Sr-Rex and ROP using different molar ratios. Lanel: 100 pmol/L ROP1; Lane2: 100 wmol/L ROP1, 2 pmol/L

SrRex; Lane3: 100 pmol/L ROP1, 4 wmol/L Sr-Rex; Lane4: 100 wmol/L ROP1, 6 pmol/L SrRex; Lane5: 100 pmol/L ROP1, 8 wmol/L Sr—
Rex; Lane6: 100 wmol/L ROPI, 10 wmol/L Sr-Rex; Lane7: 100 pmol/L ROP1, 12 pmol/L Sr-Rex; Lane8: 100 pmol/L ROP 1, 15 pwmol/L Sr—
Rex; Lane9: 100 wmol/L ROP 1, 18 pmol/L Sr-Rex; LanelO: 100 pmol/L ROP1, 20 pwmol/L Sr-Rex.
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M HAE SE 4 v U0 2T Rex 28 0 OR 57 X 88l
H O AT BLH) I, AT 3R A5 R B DR S.
MA4018 ") rexo [m] I, T3 G (0 4k D #8, £ Srrex
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(A)

1 2 3 4

Rex-Rop—>E U B

NaDs (B

El4 NADH 71 NAD ' 3¢ Sr-Rex &ZH 5 ROP1 F3|H &S E R E
Fig. 4 The effect of NADH and NAD * on ROP-binding activity of Sr-Rex. Figure a: Lanel -5 (the concentration of NADH) : 0.1, 1.0, 5.0, 10.0,

100. 0 pmol/L. Figure b: Lanel -5 (the concentration of NAD*) : 0.1, 1.0, 5.0, 10.0, 100.0 wmol/L.
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Cloning and expression of the redox-sensing transcriptional
repressor Rex and in vitro DNA-binding assay of the Rex
and rex operator in Streptomyces rimosus M4018

Jing Shen, Zhenyu Tang, Ciying Xiao, Meijin Guo
State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237, China

Abstract: [Objective] The aim is to explore the selfregulation mechanism of the rex in Streptomyces rimosus M4018.
[Methods] We cloned the rex of S. rimosus M4018 (Sr—rex) based on its homologoussequence in Streptomyces coelicolor
A3(2) and its upstream rex operator (ROP) fragment using PCR and genome walking. An electrophoretic mobility shift
assay (EMSA) was applied to analyze the regulation of rex to ROP in vitro. [Results] Sr—rex is 846 bp in length and has
a 84% identity with the one in S. coelicolor A3 (2) in amino acid sequence. It was deposited in Genbank under the
accession number GQ849479. The expressed Sr-Rex by E. coli was mainly composed of alpha-helixes and beta-sheets,
which was in compliance with the prediction. An Electrophoretic Mobility Shift Assay (EMSA) confirmed the specific
binding activity of Sr-Rex with ROP. Meanwhile, we synthesized a 22 bp DNA fragment (ROP1) based on the minimal
binding site of ROP. The maximal binding ratio of this fragment to Sr-Rex was 5:1 (molar) . NADH negatively affected
the binding activity, however, NAD * had no impact on it. [Conclusion] In S. rimosus M4018, the Rex regulated the
gene expression of ROP via sensing the intracellular level of NAD (H) .

Keywords: Streptomyces rimosus, redox-sensing, transcriptional repressor Rex, gene cloning and expression,

electrophoretic mobility shift assay

(AR SC T3 9 SRR

Supported by Open Funding Project of the State Key Laboratory of Bioreactor Engineering (2060204) and by the National Programs for High
Technology Research and Development of China (2007 BAI26B02)

" Corresponding author. Tel: +8621-64251131; Fax: +8621-64253702; E-mail: guo_mj@ ecust. edu. cn

Received: 10 October 2011 /Revised: 22 November 2011





