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LSSES-1-vgb 11
2008 ! vgh 1
Table 1 Primer name and sequence
24% ~32% Primer  Sequence 5'—>3’ Size/bp  Restriction site
Pseudomonas delafieldii R-8° 7L Pdsz 1 CAAGGTACCCACCCAAACC 19 Kpn 1
01115921. 9 Pdsz 2 ATTCTGCAGTTCATCGCGTATG 22 Pst |
wh 1 TAACTGCAGCCAGCAAACCA 20 Pst 1
vgh 2 CCAAGCTTATTCAACCGC 18 Hindlll
R-8 1.4
vgh Pdsz  vgb
pMD-Pdsz-vgb pMD-Pdsz-vgh pPRITT
Hind [l Kpn 1 E . coli
DH5a 50 pg/mL Amp LB
1 pPR-Pdsz-vgh 1
1.1 11
1.1.1 pPROTT®  pGEM- 1.5 pPR-Pdsz-vgh R-8
vgb R-8 pPR-Pdsz-vgh
15 kV/em 400 Q
1.1.2 PCR 25 pF 30°C 1h Amp  BSM
dNTP LA-Taq 4d
pPR-p dsz-vgb
TaKaRa DBT R-8-2
Sigma 2-hydroxybiphenyl 2-HBP 1.6
TCI 1.6.1 co
CO 419 nm
1.1.3 BSM 1B VHb ’
10 R-8-2 8000 x g 10 min
1.2 100 mmol/L. pH7.5
Escherichia coli DHS5a LB R-8
37°C 200 x g 6 12
BSM 0.2 mmol/L,  DBT 1.6.2 R-8-2 R-8
30C 200 x g 4% 0.2 mmol/LL DBT  BSM
1.3 R-8-
1.3.1 R-8 2 R-8
GenBank No.DQ062154
GenBank No. 121670 1 0D, HPLC
3
1.3.2 PCR R-8 10
120 kb 723 bp 1.6.3 72 h
Pdsz 441 bp  pGEM-uvgb
vgb vgb 6.0 g dry cell/LL
vgb R-8 1 mmol/L.  DBT 2 h
R-8 vgb Pdsz HPLC 3
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Construction of vgbh expression plasmid pPR-Pdsz-vgh .

R-8

2
2.1
R-8 pGEM-uvgb
dsz promoter PCR
723 bp vgb  PCR 441 bp
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GenBank —e— R-82(a)
84  —a—R-8-2(b) P
—o— R-8(a) 7'/‘
2.2 pPR-Pdsz-vgh - R-3()
1.4 6 //
pPR-Pdsz-vgb R- ] // f/=
8 Amp S 41 /
R-8-2 /
2.3 R-8-2 CO 2
R-8-2 Na,S, 0,
CO CO 0 T T T T T T T 1
400 nm ~ 500 nm 0 10 20 30 4[1/(11 50 60 70 80
2 419 nm '3 R-8-2 R-8
CcoO VHb R-8-2 Fig.3  Growth curve of R-8-2 and R-8 a 200xg b 80x g
72 h
o1 95% DBT  R-8 60% R-8-2
0.10 R-8
0.05F
8 —»— R-8-2 DBT —=— R-8-2 HBP —:~R-8 DBT —— R-§ HBP
g 0.00 0.227
£ 0.20-
< _00st
0.184
0.10 5 0.161
015 é ot
e 400 420 440 460 480 500 E, 0.124
A/nm % 0.104
'z R-8-2 co 5 008
@ 0.06
Fig.2 CO-difference spectrum of R-8-2 containing vgb . a
S 0.044
2.4 R-8-2 R-8 0.02-
000 T T T T T T T 1
R-8-2 R-8 0.2 mmol/L. DBT 0 10 20 30 40 50 60 70 80
t/h
BSM 3 ab 0.22-
B
200x g 80x g 0'20'\
fo D
5 0164 pa
R-8 0D g, é 0.144 *\5 E/
= 0.12] i
. 4 -8-2 A x
6.8 6 R-8 5 o10] .> e
8.1 5 0084 h><L/ i S
8.0 20% A 0.06 v "
2 1 L\
0.04 . / 5
2.5 R-82 R-8 o Eé ST
2.5.1 R-8-2 R-8 0.00 . . . . . - |
b 0 10 20 30 40 50 60 70 80
vg t/h
4 DBT '4 R-8-2 R-8 200x g A
2-HBP 200 x g 4-A 80xg B
R-8-2 54 h DBT Fig.4 Courses of DBT desulfurization by growing cells of R-8-2 and R-8
98 % R-8 72 h DBT at200xg A and 80xg B .
80% 80x g 4-B R-8-2 2.5.2 R-8-2 R-8
R-8 R-8-2 R-
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8 R-8-2 R-8
5 200 x g 5-A R-8-2 3504
8 h DBT 2-
3004
HBP R-8-2 2 h ~
29.2 pmol DBT /g dry cell/h  R-8 2 5s0-
17.5 pmol DBT /g dry cell/h 5
80g 5-B R-82 R-8 5 2007
=3
R-8-2 24.3 pmol T s
DBT /g dry cell/h R-8 10.1 pmol DBT /g dry
cellh R-8-2 R-8 2.4 100
R-8-2 0 > 6 5
t/h
l R-8-2 R-8
—»—R-8-2 DBT —=—R-8-2 HBT —2—R-8 DBT —— R-8 HBT 14
1.04 A Fig.6 Courses of diesel desulfurization by resting cells of R-8-2 and R-8.
a 0.8 R-8
g pPR-Pdsz-vgb R-8-2
E 061
2
5 0.4 R-8
=
a
% 024 3
0.0 R-8
0
t/h 14
1.1+
1.0 B
0.94 X
3 0384 \
2 07 3 : " vgb
g 0.6 e
A 0.5+ 4 \: z vgb
E o] I> _— R-8 R-8-2 R-8
— =
2 031 5 s .
2 4] /4 %
0.1 I
0.0 T T T T T -
0 2 4 6 8 10 R-8 2.4
t/h 69.9 % R-8-2
l R-8-2 R-8 200
xg A 80xg B
Fig.5 Courses of DBT desulfurization by resting cells of R-8-2 and R-8
at200xg A and80xg B .
2.5.3 R-8-2 R-8
R-8-2 R-8 P . delafieldii R-8
320.5 mg/L 6 R-8-
R-8-2 R-8 R-8-2 2
96.6 mg/L 69.9%

R-8 57.2% R-8-2


Absent Image
File: 0

Absent Image
File: 0


R-8

./ 2009 49 8 1031

10

11

12

Ohshiro T Izumi Y. Microbial desulfurization of organic

sulfur compounds in petroleum. Bioscience Biotechnology
and Biochemistry 1999 63 1 1-9.

Gallardo M E. Designing recombinant Pseudomonas strains
to enhance biodesulfurization. Journal of Bacteriology
1997 179 22 7156 - 7160

Wakabayashi S Matsubara H  Webster D A. Primary
bacterial  hemoglobin  from

sequence of a dimeric

Vitreoscilla . Nature 1986 322 481 - 483.
Khosla C Bailey J E. The Vitreoscilla hemoglobin gene
Molecular nucleotide and  genetic

cloning sequence

expresion in Escherichia coli. Molecular Genetics and

Genomics 1988 214 1 158 - 161.
PHB

Journal of Tsinghua University ~ 2000 40 2 32 -
35.

Xiong XC Xing JM Li X e al. Enhancement of
biodesulfurization in two-liquid systems by heterogeneous
hemoglobin.  Applied  and

expression of  Vitreoscilla

Environmental Microbiology 2007 73 11 2394 —2397.

Hebei Journal of Industrial Science and Technology .2008
251 1-4.

01115921.9.
Pedro M S llaria D B Svein V. et al. New broad-host-
range promoter probe vectors based on the plasmid RK2
replicon. FEMS Microbiology Letters 2001 195 91 -96.
Chinese Journal
Biotechnology 2008 24 12 2034 - 2040.

Sambrook J Fritsch EF  Maniatis T.

1999 6 -69.
. CO

Beijing  Science Press

13

14

16

17

19

20

21

Journal of Tsinghua University 2002 42 5 615 -618.
Rhodococcus . sp .

LY822
The Chinese Journal of Process Engeering 2008 8

1 125-129.
R-8

The
Chinese Journal of Process Engineering . 2002 2 3 252

—-256.

Acta Microbiologica

Sinica . 2005 45 5 733 -737.

B Sciencei China B . 2002 5

32 397 -405.

The Chinese

Journal of Process Engineering . 2002 2 2 122 -126.

Kazuaki H Yoshitaka I.  Morio K et al. Improvement of

desulfurization activity in Rhodococcus erythropolis KA2-5-1

by genetic engineering. Bioscience Biotechnology and

Biochemistry 2001 65 2 239 -246.

Matsui T Hirasawa K Koizumi K et al. Optimization of

the copy number of dibenzothiophene desulfurizing genes to
desulfurization recombinant

increase the activity  of

Rhodococcus sp . Biotechnology Letters 2001 23 1715 -
1718.

Folsom B R Schieche D R Digrazia PM et al . Microbial
of alkylated dibenzothiophenes from a

middle

desulfurization

hydrodesulfurized distillate by  Rhodococcus

erythropolis 1-19 . Applied and Environmental Microbiology

1999 65 11 4967 - 4972.

Ohshiro T et al. A novel

Nakayama N Matsubara T

2-hydroxybiphenyl sulfinate desulfinase DszB

enzyme

from a  dibenzothiophene  desulfurizing  bacterium

Rhodococcus erythropolis KA2-5-1 gene over expression and

enzyme characterization  Bioscience Biotechnology and

Biochemistry 2002 1598 122 -130.



1032 Huanjie Li et al./Acta Microbiologica Sinica 2009 49 8

Expression of Vitreoscilla hemoglobin gene in Pseudomonas delafieldii R-8 and its
application to diesel desulfurization

Huanjie Li' Zhijian Yu' *  Xiaochao Xiong® Yuguang 1i* Haisheng Wang' Xin Li'"

! Laboratory of Biochemical and Molecular Biology ~Graduate School of Chinese Academy of Agricultural Sciences Beijing
100081 China

% Laboratory of Separation Science and Engineering State Key Laboratory of Biochemical Engineering Institute of Process
Engineering Chinese Academy of Sciences Beijing 100080 China

* Department of Biology East China Institute of Technology ~Fuzhou 344000 China

Abstract Objective To construct an engineering strain of higher desulfurization activity with Vitreoscilla hemoglobin gene

vgh for desulfurization of diesel. Methods We constructed the vgb expressing plasmid pPR-Pdsz-vgb and transformed by
electroporation to Pseudomonas delafieldii R-8 then obtained a genetic engineering strain R-8-2. Results The results of CO-
difference spectrum analysis indicated that R-8-2 expressed Vitreoscilla hemoglobin VHb having biological activity expressed in
strain R-8-2. Compared with the wild-type R-8 the density of strain R-8-2 increased by 20% and its desulfurization activity is
also higher in the lower deliquescence oxygen environment. In the end about 69.9% of total sulfur in diesel oil was removed by
strain R-8-2  whereas only 57.2% of sulfur was removed by strain R-8. Conclusion The activity of strain R-8-2 was
enhanced and furthermore the work is helpful for further development in biodesulfurization .
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