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Characterization of efficiency-enhancing bacterium for sulfate wastevater
treament and structure analysis of dissmilaory aulfite reductase gene
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(School of M unicipal & Envirormental Engineering, Harbin Institute
of Technology, Harbin 150090, Heilongjiang, China)

Abstract Multiple strains of sulfate-reducing bacteria (SRB) were iolated from sulfate wastevater treament
bioreacior and detemined by polymerase chain reaction (PCR) with SRB-gecific 16S ribosmal RNA gene
primers One of the strains iolated, strain F28-1 was further studied by sequencing the complete 16S ribosomal
RNA gene, testing carbon resurce utilization, and demonstrating the key enzyme gene structure related o sulfate
metabolisn, dissmilatory aulfite reductase (Ds) gene Blast retrieving results indicated that the SRB belonged
D esulfovibrio, its 16S ribosomal RNA gene squence was similar © D esulfovibrio desulfuricans sub9. desulfuricans
strain Essex 6 (AF192153) , with identity 99. 9%, and therefore, the strain was named asD. strain F28-1. Strain
F28-1 was able © use glucose, propionic acid, lactic acid, acetic acid, ethanol and methanol as le carbon
repurce and reduce alfate o wlfide. It renoved 95% lfatewithin 72 h in a lab-scale experimentwith lactic acid
as electron donor. ORF finder progran checked out wo open reading franes (ORFs) in dsr gene sequence, dsiA
and dsB, which had 14% identity. Corresponding® -andB -subunit anino acid sequenceswere obtained according
o the DNA sequence.d -sibunit contained o oconserved motifs, i.e (C-X;-C) -X,-(C-X;-C), which was
required for binding o sithane and CP-X, -C-X, -C-X, -C required for binding © Fe, S clusters In addition, the
B -subunit contained only the Fe, S clusters binding site, but the sioheme binding site was missing. The SRB,

which had multi-substrates utilization and high aulfate reduction powver, supplies the starting bacterium for
enhancing the efficiency of aulfate wastavater treament. The detailed knowledge of the enzyme structure provides
the target for the quantitative PCR gene locus and helps o mprove its biological aulfate-removal potential

Keywords aulfate wastavater treatnent D esulfovibrio desulfuricans strain F28-1; dissmilatory alfite reductase
gene
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Desuifomicrobium orale, AY083030
Desulfomicrobium escambiense, AB061531

N Desulfovibrio termitidis, AB061542

Desulfovibrio cuneatus, AB061537
Desulfomonas pigra, AB061534
——li-Desulfomonas pigra, AF418184
Desulfovibrio piger, AF482462

F28-1, DQ092635
Desulfovibrio desulfuricans, AF273034
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Desulfovibrio simplex, AB061541
Desulfovibrio intestinalis, AF418183
Desulfovibrio africanus, AB061535
Desulfovibrio africanus, AF271772
Desulfovibrio fructosovorans, AB061538
Desulfovibrio aerotolerans, AY749039
Desulfovibrio burkinensis, AF418186
Desulfovibrio burkinensis, AB061536
-Desulfotomaculum thermoacetoxidans, AF271770
Desulfosarcina variabilis, AF191907
Desulfatibacillum alkenivorans, AY504426
Desulfobacterium oleovorans, AF482464

Desulfovibrio longus, AB061540
Desulfovibrio aespoeensis, AF492838
Desulfovibrio halophilus, AF482461

Fig. 2 Phylogenic tree constructed with dsiAB of different SRBs, showing strain F28-1 with close relationship
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(a) aligment of DSA of stain F28-1 and D. desulfuricans (GerBank accession No. AAK30045. 1)

F28-1 DsrB

D.desulfuricans

F28-1 DsrB

D desulfuricans

F28-1 DsrB

D.desulfuricans

10 20 30 40 50 60 70 8 |
P PR IR R R P [ O R P | [y D R R R 1
MAFISSGYNP AKPMEGRISD IGPRKYNEFF PPVIARNFGK WLYHEILEPG VLVHVAESGE TCYTVRIGGT RIMSITHIRE 80
~mamemme-= —==MEGRITD IGPQHYAQFY PPVIARNKGK WLYHEIEPG VLVHVAESGE KVYTVRVGAA RLNSITHIRE 67
90 100 110 120 130 140 150 160
R JRUOY TR R N [ Y PO TR [N DR D S FETEY NPPeey Pre |

LCDIADKYCG GHLRWTTRSN IEFMVEDKAT MVALRDDLNS RKFDGGSFKF PVGGTGDGIS NMVH[TOGWLH CHIPATDASG! 160
ICEIADKHCG ~ GHLRFTTRNN VEFMVETEEA MKALRDDLAS RKFDGGSKKF PVGGTGAGIS N'IVH|TQGWV'H CHTPATDASG! 147

170 180 190 200 210 220 230 240
.!..'.._'..:..I_LL:_‘_’..I_._'_.‘_:_:.!.:..:._‘.:..I._L.'_.'_.'..I...'...'._::..!_...:..:.Z""'"l ) LRl BERER] LEET BEEEr SRR | 222 FRP) |
'PVKAVMDALF EEFKDMRMPA ~ PVRIALACCT NMC|GAVHCSD IGLVGIHRKP PMVDHEWADQ LCEIPLAVSA | CPTAAVRPIK | 240
[PVKAIMDEVF EDFQSMRLPA  PVRISLACCI NMC|GAVHCSD IGVVGIHRKP PMIDHAWTDQ LCEIPLAVAS | CPTAAVRPIK | 227

F28-1 DsrB
D.desulfuricans

Site [[[1 =X,-C=X —CX,—C

250 260
ceveleceel cowelowl ooo-l-
[VEHNGKK VNS IAIKEDRCMY CGNC[YT 266

'VELDGKKVNS TATKNERCNY CGNCIYT 253

Site IV: _CP-X,-C-X ,—C-X,-C

(b) DsB of F28-1 and D. desulfuricans (ZP- 00130682. 2)
Fig 3 Analysisof supposed D sr protein structure
(stes1—  show different metal-binding sites)

Tablel Desription of dsrtAB ORF of stan F28-1

Subunit L ocation Protein length Similar protein sequence( accession No. ) Identity
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ORF finder N , B - C
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