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Table 1  Characteristics and sources of plasmids used in this study

Plasmid Relevant characteristics’ Source or refs
pCold T DNA 4407 bp; Amp'; His. Tag; TEE; cspA Promotor TaKaRa bio
pCold-npeA 1659 bp complete ORF of NPEO-DH ligated with pCold vector [7]
Amp"; His. Tag npeA mutant N9OA (AAT(GCT)
pCold-npeA-N90 A N90A-F1 5" CATCAATCGCTTCGATGATCGCGAT 3’ This study
N90A-RI 5" ATCATCGAAGCGATTGATGACGACC 3’
Amp"; His. Tag npeA mutant H465A ( CAT(GCT)
pCold-npeA-H465 A H465A-F1 5" CGGTATATGCTCCCGTTGGGACCTG 3’ This study
H465A-R1 5" ATCATCGAAGCGATTGATGACGACC 3’
Amp'; His. Tag npeA mutant NSO7A (AAT(GCT)
pCold-npeA-N507 A N507A-F1 5" TAAGCGGCGCTACAAACCTGCCCAT 3’ This study
N507A-R1 5" AGGTTTGTAGCGCCGCTTAGAAGCG 3’
Amp"; His. Tag npeA mutant NSO9A (AAC(GCT)
pCold-npeA-N509 A N509A-F1 5" GCAATACAGCTCTGCCCATTATGGC 3’ This study
N509A-R1 5" ATGGGCAGAGCTGTATTGCCGCTTA 3
pCold-npeA-H465A-N509 A Amp"; His. Tag npeA double mutant H465A ( CAT(GCT) and N507A (AAT(GCT) This study
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Fig. 1  Amino acid residues in the active site of sNPEO-DH.
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Fig. 2 Western blotting analysis of wild and mutant sNPEO-DHs.
Western blotting analysis was carried out as described in Materials and
Methods. Lane 1, cell free extract of E. coli BL21 harboring pCold-
npeA before induction by IPTG (4.8 ug); Lane 2, cell free extract of
E. coli BL21 harboring pCold-npeA after induction by IPTG (6.0 ng) ;
lane 3 to lane7, cell free extracts of E. coli BL21 harboring pCold-npeA
mutants after induction by IPTG (from left to right: N90A (5.0 pg),
H465A (5.4 pg), NSO07A (5.2 pg), NSO9A (5. 1pug) and H465A-
N507A double mutant (5.0 wg) ).
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x2 SUEMEEBMREN SNPEO-DH Bz 14514
Table 2 Kinetic properties of the purified wild type and mutant NPEO-DHs
Mutant Substrates V... Cunits/mg) K, (mmol) k., (s™") k./ K, (s mmol ") Relative activity (% )
PEG 1000 3.9+0.5 3.3+0.3 12 +0.9 3.6+0.3 100 £2.8
wild type X
NPEO,,, 3.6+0.7 2.1+0.4 11 +1.5 5.2+0.4 100 £4.2
NOOA PEG 1000 2.8+0.2 4.5+0.3 8.4+1.0 1.9+0.3 51+1.6
NPEO,,, 1.840.4 4.140.5 5.5+0.8 1.3+0.2 26+1.0
HAGS A PEG 1000 0.2 £0.05 2.5£0.2 0.6 0.1 0.24 +0.1 6.6+0.3
NPEO,,, 0.43 £0.1 2.4+0.6 1.3+£0.3 0.54 0.1 10 £0.4
PEG 1000 n.oa. - - - -
N507A
NPEO.,, - - _ - _
PEG 1000 1.6 £0. 1 2.8 £0. 9 5 3 .1 89 9
N509A
NPEO_, 1.240.3 1.720.4 3.6£0.5 2.10.1 40 £0. 8
PEG 1000 n. a. - - - -
H465A-N507A
NPE()M'U - - - - -

*n. a.
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Fig.3 Transient kinetic traces observed with stopped-flow apparatus in

the reactions of wild type and mutant sNPEO-DHs with substrate or
electron acceptor. A, Reduction of FAD by wild type and mutant sNPEO-
DHs with PEG 1000. The reaction was monitored 300ms by the reduction
of FAD at 450 nm; B, Re-oxidation of FAD by reduced wild type and
mutant sNPEO-DHs with DCIP. The reaction was monitored by the

reproduction of FAD from FADH, at 450 nm.
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: no activity. The results are represented as mean values + SD from three independent measurements.
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Dehydrogenation by short ethoxy chain nonylphenol
dehydrogenase from Ensifer sp. ASOS

Ruiyuan Zhang, Jing Yang, Guangfeng Zhou, Na Zhang, Guanghao Qiao, Xin Liu”

College of Urban and Environmental Science, Liaoning Normal University, Dalian 116029, China

Abstract: [ Objective ] To study dehydrogenation by short ethoxy chain nonylphenols dehydrogenase ( sSNPEO-DH) from
Ensifer sp. AS08. [ Methods] We screened four amino acid residues of sSNPEO-DH that are adjacent to the isoalloxazine
ring of the coenzyme flavin adenine dinucleotide ( FAD) by using multiple sequence alignment and homology modeling.
Mutations were introduced by site-directed mutagenesis. The recombinant proteins were expressed, purified and assayed.
[ Results | The relative activities of mutants N9OA and N509A against the hydrophilic substrate PEG1000 decreased to

51% and 89% , respectively, and against the hydrophobic substrate NPEO  , decreased to 26% and 40% , respectively;

a0
indicating that N90 and N509 might be related to substrate binding. The relative activity of mutant H465A and N507 A lost
90% and 100% , respectively; “stop-flow” experiments revealed that the processes of proton transfer from substrate to
FAD and from FAD to enzyme were blocked in mutant N507A and H465A, respectively. [ Conclusion] Amino acid
residues N507 and H465 located at the activity center of sSNPEO-DH and play roles as catalytic sites for the oxidative

dehydrogenation of the substrates and FADH, , respectively.

29

Keywords: short ethoxy chain nonylphenol dehydrogenase, catalytic site, Ensifer sp. AS08
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