Acta Microbiologica Sinica
49 10 1323 -1331 4 October 2009
ISSN 0001 - 6209 CN 11 -1995/Q

http //journals.im. ac . cn/actamicrocn

S12

la1b 2 3 1b 2 * 1b 2 1b 2
t 510301
"’ 510070
’ 510070
’ 100049
S12  Shewanella decolorationis S12 acpD EF198254
DNAMAN PCR
pGM-T TOP10 Escherichia coli TOP10
198
ANA-3 Shewanella sp. ANA-3 NAD P H- CP000469
MR-1 Shewanella oneidensis MR-1 acpD AE014299
97%  96% E. coli JM109  FMN NADH- NP _ 415930
61% FMN L7 LI1
acpD E . coli TOP10
NADH FMN
E . coli TOP10
S12 acpD FMN NADH-
NADH FMN
FMN NADH- S12
0814 A 0001-6209 2009 10-1323-09
20 70
1
30500009 30670020 “ 863 " 2006AA067322 06020226
Tel/Fax  + 86-20-87684471 E-mail xumy @ gdim.cn

1981 -
2009-04-01

2009-05-14

E-mail xingjuan_ chen @ yahoo. com. cn

L3



1324 Xingjuan Chen et al./Acta Microbiologica Sinica 2009 49 10
azoreductase AzoR FMN NADH-
2-10
1
1.1
! 1.1.1 S12
1
16
CCTCC M203093"
IAM 15094"  pGM-T
Escherichia coli  TOP10
NADH
1.1.2 LB
10 ¢/L 5 g/ NaCl 5 ¢/LL
Na, HPO,- 12H,0 5.7 mmol/L
KH, PO, 3.3 mmol/L. NH,CI 18.0 mmol/L
10 mmol/L 0.02 ¢g/L
10 mI/L "7 10 mmol/L 1 mmol/L. NADH
o 0.1 mmol/L
S12  Shewanella decolorationis 1.1.3 Amaranth  C.T.
S12 16185 520 nm Methyl Red
C.1.13020 430 nm 1
: Rotenone Sigma PCR
/ NADH- Bradford
(A) HQ  NaSoO,
S12
-yl
& @
NaSO,
DNA DNA Amaranth (C.I. 16185)
! (B) COOH
ACP CH
phosphodiesterase ACP N=N i: :: N CH>
acpD Methyl Red (C.L 13020)
S12 acpD l A B
FMN Fig.1 Molecule structure of amaranth A and methyl red B .
NADH- JM109
1.1.4 DU640 Beck
Escherichia coli M109  NADH- AzoR comman
61% 5 Bughox Ruskinn One Shot
o

Constant


Absent Image
File: 0


S12 i 2009 49 10 1325
1.2 100000 x g 4°C 2 h
S12
acpD GenBank EF198254 Bradford
EF647586 1.5
DNAMAN 1 mmol/L. NADH
P1 5'-TCCGCTTT-
TTTTCTTTTTTATGGGC-3’ P2 5'- 100 pg/ml FMN 0.05 mmol/L
TACTATTAAACAGCTAACTTATCGA-3’ 5 min 37°C
S12 DNA PCR 12000 x g
PCR 1 min 520 nm
94°C 5 min 94°C 40 s 50°C 40 s 72°C 1 min 30 430 nm
72°C 10 min A pGM-T
E . coli TOP10 = /h/mg
1.6 S12
1.3
LB 0.07 mol/L NAD P H-
pH 7.4 2
0D, ODgy, = 0.4 1%
Viv 0D, 1.3 1.5
FMN
0.05 mmol/L 5 min
37°C
2
12000 x g 1 min
520 nm 430 nm 2.1
LB 0.1 mmol/L
= A-B /A 1% VIV
A B 0D ¢y
S12
= /h/ 0D g, LB
1.4
LB 50 mmol/L C1757 Escherichia coli C1757
Tris-HCl pH 7.5 2 S12 1.66 E.
80 MPa 100000 x g coli TOP10 S12
4C 30 min E . coli TOP10
W xg 4C 30 min S12 1
1 LB
Table 1 Azoreduction of different strain of E. coli in LB and defined medium
Medium E. coli E. coli E. coli E. E. coli E. col E. coli E. coli E. coli S. decolorationis
Azoreduction BL21 C1757 C834 DH5a G1698 G1724 S17-1 TOP10 W620 S12
LB medium pmol/h/OD 64.6 125.3 44.7 63.8 52.9 52.4 64.3 65.2 52.1 75.6
Defined medium  pmol/h/OD 15.6 15.3 14.2 15.5 15.1 15.5 15.7 3.2 15.4 25.2
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Fig.2 Amino acid sequence homology and the secondary structure of the protein by Shewanella sp. genes of which accession numbers are EF198254

ABK46559 and AANS57363 and AzoR of E. coli JM109. Elements of secondary structure are color coded strands overstriking loops incline a-helices

generic .
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Fig.4  Anaerobic azoreduction of amaranth by cell extracts of E. coli

TOP10 pGMT-N .
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Fig.5 Effect of NADH FMN and O, on anaerobic azoreduction by intact
cells of E. coli TOP10 pGMT-N . O, + N+ F NADH and FMN were
added in the defined medium without removal of O, N+ F NADH and
FMN were added in the defined medium with purging nitrogen gas to
remove the O, without F There was no FMN added in the defined
medium  without N There was no NADH added in the defined medium

no cells There was no cells in the defined medium.

2.6 NADH S12
S12 acpD E. coli
TOP10 NDAH
Shewanella sp. ANA-3 NAD P H-
97 %
NAD P H-
acpD S12
NADH S12
NAD
P H-
S12 NADH
NADH
4 2 NADH
NADH
2 NADH
NAD P H-
S12

P .

Table 2 Effect of rotenone on azoreduction by membrane fractions

S12

of S. decolorationis S12 using different electron donors

¢ rotenone / Azoreduction activity pmol/h/mg protein

pmol/L formate as electron donor NADH as electron donor
0 100.5 409.8
10 99.7 388.6
50 100.2 301.3
100 99.9 198.3
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Abstract Objective In order to identify the function of acpD in azoreduction the gene was obtained from Shewanella
decolorationis S12 and expressed in Escherichia coli TOP10 which showed little azoreduction activity. Methods Gene cloning
and expression of acpD were performed by pGM-T vector. Sequences were analyzed by DNAMAN software and azoreduction
activity was assayed spectrophotometrically. Results The deduced amino acid sequences from acpD of S. decolorationis S12
showed 61% identity to FMN-dependent NADH-azoreductase from E. coli JM109 with extremely conservative amino acid
sequences at FMN binding sites. Moreover the resulting recombinant E. coli TOP10 pGMT-N exhibited high azoreduction
activity for azo dyes of different polarity by intact cells and their extracts. On the other hand NADH was used as electron donor
to drive azoreduction and FMN could enhance the reduction activity. Conclusion The product of acpD from S. decolorationis
S12 is a nonspecific FMN-dependent NADH-azoreductase which transfers electrons from NADH via FMN to azo bond and
exhibits high azoreduction activity under in vivo or in wvitro conditions.

Keywords nonspecific azoreductase FMN-dependent NADH-azoreductase  Shewanella decolorationis S12  azoreduction
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