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LSSE8-1 3
1.0 1.2kb A B
erythropolis 1GTS8

9% "

R-8

65% ?

R-8 Bacillus brevis R-6

dszABC 1.3

Rhodococcus

100% C

G-
261mg/L
R-8

Pseudomonas delafiedii

LSSEJ-1  R-9
1
1.1
1.1.1
1 pGEM-T Promega
1
Table 1 Specific desulfurization bacteria
Bacteria Source Strain No.
Bacillus brevis CGMCC 0571 R-6
Pseudomonas delafleldii CGMCC 0570 R-8
Nocardia globerula CGMCC 0781 R-9
Rhodococcus erythropolis CGMCC 0643 LSSES8-1
Gordonia nitida CGMCC 0700 LSSEJ-1
1.1.2 DBT
DBT 9% 4 6- 4 6-
DMDBT 95 % Acros
Organics 2-HBP
TCI Taqg DNA
TaKaRa PCR TaKaRa
TECHNE PCR Techne
1.2
1.2.1 BSM "
0. ITmmol/L DBT
1.5%
30C 200r/min
1.2.2
DBT  HBP !

DBT
pmol/ g h
1.3 DNA
BSM

Wilson . DNA
1.4 R6 R-8 PCR

GenBank

Bacillus subtilis GenBank

accession No. AB076745 IGTS8  Rhodococcus sp.
GenBank accession No. 137363

primerl  primer2
primerl 5'-GAGTTCGTCGACCAGGTG-3’
primer2 5'-GCTGAGGTGG TATCCGAAC-3’
PCR R-6 R-8 DNA
primerl primer2 TECHNE PCR
131pl 10 x
20pL 25mmol/L MgCl, 12121 25pmol/L
4pL 10mmol/L dNTP 2ul. 40%
25uL 1pL Tag  1pL 200p.L
4 94°C 8min 94°C Imin
55°C 1min 72°C 2min 30 72°C 10min
DNA
PCR 0.75%
PCR TaKaRa

primer3 primer4 dszA primer3 primer4

5'-ATGACTCAACAACGACAA-3" 5’

TCATGAAGGTTGTCCTTGC-3’ primer5
primer6  dszC primer5 primerd
5'-ATGACACTGTCACCTGAA-3' 5'-TCAGGA

GGTGAAGCCGGG-3'

1.5 R9 LSSEJ-1
IGTS8
5'-GACAAGCTTCAACGAACTCACCCAAA
CCAC-3' 5'-CTCAAGCTTCGCCTGAAA
CACCCTCATCCAC-3' 5’
Hindlll
PCR 94°C 1min 94°C
Imin 54°C 1min 72°C 4min 30 72°C 10min
4°C 10pL PCR
DNA
Ipl 2ul

2 x rapid ligation
buffer SpL.. T4 DNA ligase 1pL. pGEM-T Vector 1pL
15°C

R 3ul, 100,
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5 DBT
ODg, = 0.4 DBT 0.2mmol/L
5 1
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R-6  R-8 RO  R-16 LSSES-]
The name of strain
1 DBT
Fig.1 The growth of desulfurization bacteria in a DBT medium
1 DBT
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DBT
pmol DBT /g
R-8
4.72 1SSES8-1 3.75 R-6
1.20
2.2 R-6 R-8
R-6 R-8 PCR
2 3 PCR
3 DNA DNA
1.3 1.4 1.2kb PCR
R-6 R-8 DNA PCR
3 DNA dszA
1362bp ATG TGA
453 49561 dszB
1098bp 365
38983  dszC 1254bp
44880 417 R-6 R-8
3 IGTSS8
IGTS8 99 %

2 PCR R-6
Fig.2  Amplification of desulfurization genes from R-6 by PCR
M. Lamada DNA/Hind lll + EcoR I markers 1.dszA 2.Conserved

sequence 3. dszC.

3 PCR R-8 LSSEJ-1 R-9
Fig.3  Amplification of desulfurization genes from R-8 by PCR and
analysis of dsz cloned plasmid

M. Lamada DNA/ Hind[ll + EcoR | markers 1.Clone of the dsz operon
2.dszA 3.Conserved sequence 4. dszC.
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Comparison of the desulfurization activity among several bacteria and
analysis of the conservation of their desulfurization genes

XIONG Xiao-chao' > LI Wang-liang' > LI Xin' XING Jian-min'~  LIU Hui-zhou'
UInstitute of Process Engineering ~ Chinese Academy of Sciences Beijing 100080 China
2 Chinese Academy of Sciences  Beijing 100049 China

Abstract Several bacteria Bacillus brevis R-6 Pseudomonas delafleldii R-8 Nocardia globerula R-9  Bacillus
sphaericus R-16 Rhodococcus erythropolis 1SSE8-1 and Gordonia nitida 1.SSEJ-1 which can convert dibenzothiophene
into 2-hydroxybiphenyl and sulfate were investigated. Desulfurization products were quantitively determined by HPLC.
Result revealed that each of these bacteria desulfurize DBT at a different rate. In order to obtain more information the
fragments encoding desulfurizing enzymes were studied. Desulfurization genes of R-6 and R-8 were separately amplified
via PCR with specific primers based on the related sequences of Rhodococcus sp.IGTS8.Both sequences areminimally
99% related to IGTS8 sequence. Afterwards dsz operon of LSSEJ-1 and R-9 were amplified and cloned. Sequences are
also highly conservative. Data shows that identity of dszA between R-9 and IGTS8 is 99.6% and identity of dszA
between LSSEJ-1 and IGTS8 is 99.9% dszB sequence of R-9 and LSSEJ-1 is 99.6% similarity to their counterpart
sequence from IGTS8 Identity of dszC between R-9 and IGTSS is 99.9% and identity of dszC between LSSEJ-1 and
IGTS8 is 99.1% . It may be deduced that the origins of desulfurization genes from mesophilic bacteria are the same.

Key words Dibenzothiophene Biodesulfurization Selective desulfurization Pseudomonas Gene conservation
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