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Abstract A shuttle promoter-probe vector pPNW33N-mpd was constructed with the E. coli-B. subtilis shuttle vector pNW33N
and the mature mpd gene without it’ s signal peptide-encoding sequence. The promoter fragments of B. subtilis ytkA and ywoF
gene were cloned from plasmid pMPDP3 and pMPDP29 then generated the shuttle expression vector pNYTM and pNYWM.
Expression vectors pNYTM and pNYWM were transformed into B. subtilis 1A751 to construct the expression strain 1A751
pNYTM and 1A751 pNYTM in these strains under the control of the promoters and signal peptides of ytkA and ywoF
gene mpd gene was expressed and secreted with it' s hiological activity the result showed that the promoter of ytkA gene is

much stronger than that of ywoF gene. Then a new shuttle expression-secretion vector pYNMK was constructed using the ytkA
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gene promoter and the signal peptide-encoding sequence of B. subtilis nprB gene the expression of mpd gene achieved a higher

level using the B. subtilis WB800 as the host the methyl parathion hydrolase activity accumulated to a maximum level of 10.40

u/mlL after 84 h of cultivation at the late stationary phase which was 10.8-fold higher than the expression level of the original

Plesiomonas strain M6 about 91.4% of the recombinant expression production was secreted into the culture medium.
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1
Table 1 Strains and plasmids used in this study
Strains and plasmids Genotype phenotype or description® Source
E. coli DH5a supE44 hsdR17 recAl endA1 gyrA96 thi-1 relAl Stored in this lab
B. subtilis 1A1 trpC2 From BGSC
B. subtilis 1A751 apr bglT/ bgISAEV eglSA102 his npr From BGSC

B. subtilis WB800

nprE aprE epr bpr mpr  ble nprB bsr Avpr wprA - hyg

From Sui-Lam Wong

pMT1 Amp"  pUC19 vector with mpd fragment and it' s own promoter Stored in this lab
pNW33N Cm" From BGSC
pNW33N-mpd Cm" pNW33N vector with promoterless mpd fragment This work
pMPDP3 Amp"  pUCI9 vector with mpd fragment and ytkA promoter Stored in this lab
pMPDP29 Amp"  pUCI9 vector with mpd fragment and ywoF promoter Stored in this lab
pNYTM Cm" pNW33N vector with mpd fragment and yikA promoter This work
pNYWM Cm" pNW33N vector with mpd fragment and ywoF promoter This work
pUCI9 Amp" Stored in this lab
pUB110 Km" From BGSC
pUBC19 Amp" Km' E. coli-B. subtilis shuttle vector This work
pYNMK Amp" Km' pUBC19 vector with mpd fragment ytkA promoter and nprB signal peptide encoding sequence  This work

*Amp"  Ampicillin resistance Cm' Chloramphenicol resistance Km"

Kanamycin resistance.

pMPDP3 P6 5'-GCGCTGCAGCTGAGGCATG-3'
pMPDP29 ¥ Sau3A | 1A1 DNA
BamH | nprB P4
pNW33N-mpd 3 Pst 1 P75
DH5a 100pg/mL GCGCTGCAGCACCGCAGGTG-3 P2
25pg/mL LB mpd 5
mpd Pst 1 SOE "*
pNYTM  pNYWM ytkA nprB
1.2.5 1A751 Pst 1 mpd
pNYTM  pNYWM BamH 1  Hindlll
1A751"7 5pg/ml. LB pUBCI19
B . subtilis 1A751 pYNMK pYNMK
pNYTM B. subtilis 1A751 pNYWM 1
1.2.6 pUBC19 BamH 1 1.2.8 WBS00
EcoR | pYNMK WB800 *
pUBL10 * 0.75% 20pg/mL LB
rep B. subtilis WBS00
pUCI9 pYNMK
DHSa 1.2.9 MPH
100pg/mL. - LB 250pg/ml. 1B
pUBC19 37 °C
1.2.7 ytkA nprB MPH 12
P35 42,10
GCGGGATCCTTTTTTGTGACG-3' P4 5- A, Superrich
GAAAGGGTGATGGCATGCGCAACTTGACCAAG-3' B. subtilis 1A751 pNYWM B. subtilis 1A751
ykA p3 S NYIM Spg/ml B. subtilis
BamH | P5 " wBs0oo pYNMK 20pg/ml. 37°C

5'-CTTGGTCAAGTTGCGCATGCCATCACCCTTTC-3'
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Fig. 1 The construction of the shuttle expression-secretion vector pYNMK
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Fig. 2 Agarose gel electrophoresis of PCR product
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1: A-Hind l marker; 2: pNW33N-mpd digested with BamH I /Hind
[I; 3: mpd PCR product, 4: DL2000 marker.
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Fig. 3 Genetic map of pNW33N-mpd
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Fig. 4 Detection of MPH activity of the engineered strain
1: B. subtilis 1A751(pNW33N-mpd); 2: E. coli{pNW33N-mpd); 3:
E. coli (pNYTM); 4: E. coli (pNYWM); 5: B. subtilis 1A751
(pNYTM); 6: B. subtilis 1A751(pNYWM).

2.4 FiXW % B. subtilis 1A751 (pNYTM ) # B.
subtilis 1A751{ pNYWM ) B £ 3 & B 08

R EFFEE 1A751 (pNYTM) 1 1A751( pNYWM ) 7
Superrich S FEPBEEHRPOERBLE MR BERD
MPH B35 A fb i 25 HE 5,

ME S BT LAFE W, 7 ykd H ywoF ER A
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FHEMRK, 1A751(pNYWM) F X 8 Bk 10 R 5 K F
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AU IR 258 18 h 6P EEIE A BI R & {H 0.500/mL &
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Fig. 7 Growth and MPH activity curve of
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HHATHE WB00 BT s ELMIEHEIIH
pUB110 R WA FHM B4 pUBCIO BB E AT N %K
MBREN, TR EERM® mpd EEBATER
KEH W TS, WBS00 REAB BN RBK LFE
B8 40 MPH £9 SDS-PAGE (2 ~ 4 3kiE ) fE§iE (5~
T¥E) ST RE 8, MNE 8 E 4 FEMIFHER
BEKREABBEETEA - REHERIEMPHHE
BB & (BF Sk 4b) s M3 FRUG B 8k M6 Fik &
MPH BHARZM MPH EHEFELABBE LHEPE
ek, XS EMSEAE TEEEREMN. K
BT aT LUE L, A MPH B K REW B
HA/MESE SRR MPH — 3, X %8 5 MPH
RAK NpB B S KH BRE LB EFRYH.
2.7 NG

HEFRTHOERES 168 NEFAMFET
F 1997 FRB, HEAHERAFH T H AT
DR AMBRFEREFHERMFLES , AHEF
BHERZRGEP. HNERLELEANBH TR
sacBEHRBE T, ERBMERSZ TP [3

8 E#l %3k MPH i) SDS-PAGE IS % 5HF
Fig. 8 SDS-PACE and zymogram analysis of recombinant
expressed MPH
1: molecular mass markers; 2, 5: supemnatant of the M6 cell fraction; 3,
6: culture supernatant of WB80O{pUBC19); 4, 7: culture supernatant of
WBS00{ pYNMK) .

T RSB TFTREMMES AHEFATAEEAS
FREHAREH TR BRUMBRRRRER—
MBAELNIN. AARHUBTHOFREF
BE pNW33N-mpd H E R F| AR EFERITFH yhd
HlywoF EEMBH FUNBABRHET mpd BEK
FREBEARE,ZHT mpd BEEAEREFRFES
1A751 PR L, HTAARERY vid BEES T
THREH BR AN nprB BB M7 WA (S 5 KRBT 5 #
BT mpd AN BRAEE, LAT mpd HHE
BRET 8 MNEBMHHEFMRITE WBS00 A& X
R HSWBEREh, SRENA, RINFAXLER
W ykd RENEHFR-TEREFRIBNN
FHREEKPREEREREEANEEH T,
HERENWEFRFATRAER IEERN—1
R ywoF EEK R FEAES, HR2HA

HRHEEARSRARI - TMHEFAFELAER

RFERFHT R R, & TG RITER
MARKEFRAE T ERREERA R NEIRE
HREGTRNFEUEVEERARNRBET 4L
MPHEATRABBENRBEENNETEET
.
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