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1 100094
2 210014
3 210095
PxylR primers
PxyF/R  primers gfpF/R PxylR  gfp
primer PxyF/ primer gfpR PCR PxylR-gfp Sph 1 Kpnl
PxylR- gfp - pHT315 -
pRP22 pGFP315  pGFP22 168
168 B916
BI16 175 94 %
3.5x107%/
PCR
Q78 A 1000-3061 2003 05-0551-06
gfp B916
1
Green fluorescent 1.1
protein GFP 1kb 1
! 1.2
2 3 MD
5 6 o MDCH 10
LB " TaKaRa T4DNA
BO16 Promega DNA
Taq plus DNA PCR
7
cry Bo16 100pg/mL
57 B916 5p1g/mL
1.3 PCR
PxylR
2003-04-07 2003-07-01
“ 863" 2001AA212301 “ 973" 2001CB109005
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Table 1 Strains and plasmids

Strains and plasmids Genotype Source
Strains
Escherichia coli
dam dem sup¥A4 hsdR17 thi lew rpsL. lacy galK galT ara tonA thr tsXA lac-
JM110 This lab
proAB F' iraD36 proAB lacl? lacZAM15
Bacillus subtilis
168 trpC This lab
B916 Wild type This lab
B168-gfp315 B168 carrying pGFP315 This research
B168-gfp22 B168 carrying pGFP22 This research
B916-gfp B168 carrying of pGFP22 This research
Plasmids
pHT315 E . coli-B . thuringiensis shuttle vector Amp" Er® This lab
pRP22 E . coli-B . subtilis shuttle plasmid Amp® Cm" This lab
pGFP315 pHT315 carrying 2.3 kb Kpn I /Sph I PxylR-gfp cassette This research
pGFP22 pRP22 carrying 2.3 kb Kpn 1 /Sph I PxylR-gfp cassette This research
pGFPuv Amp'  gfp NAU™
pHT315-xyIR pHT315 carrying promoter PrylR Institute Pasteur

“NAU Nanjing Agriculture University

primers PxyF/R

primers gfp F/R gfp

PxylR Kpn I~ Sph 1 1.4
2fp PxylR 365 nm UV
PxylR 1.5
primer  PxyF 5'-CAC A 0.1% LB
TG CAT GC C ATG TCA CTG TTG CTT CAG-3’ 30C 5h
Sph 1 0.1% LB 50 h
primer PxyR PxylR 5'-TTC TTC TCC TIT 0.1%
ACT CAT GTG ATT TCC CCC TTA-3' LB 30C 50 h
primer gfpF  gfp 5'-TAA GGG GGA AAT LB
CAC ATG AGT AAA GGA GAA GAA-3' 300 LB
primer gpR  gfp 5'-GG G GTA CC A TTA '
TIT TTG ACA CCA GA-3' Kpn 1 1.6
primers PyyF/R  primers gfpF/R B916  BI16-gfp PDA
PwiR gy 26°C 2d
primer PxyF/ primer g/pR PCR PCR
94°C 30 s 56°C 30 s 72°C 2 min 30
2
1.4
2.1 PCR Pxyl-gfp
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PoyF/R g FIR PCR ofp22 pGFP315  pGFP22
1.5 kb PxylR 0.8kb g 2 Plate | -A B
PxyF  gpR 2.3 B916
PCR 2.3kb  PwiR-ghp pGFP22  pGFP315 B916
1 pGFP22 pGFP315
1 2 3 4 b
— 193
pGFP22  B9l6
— 7.7
o2 B16-gfp BOI6-gfpy LB
el — 3.5
- 37°C B9I6
— 18 Plate | -C a
1 BO16- gfp Plate [ -C b
" BI16-gfp Plate
I-Ce
1 PCR PCR
Fig. 1 Electrophoresis of overlapping PCR products
1. PCR production of promoter PxylR 2.4 BI16
2. PCR production of gfp Bo16 B9l 6-gfp 10
3. PCR production of PxylR-gfp PDA
4. Marker ADNA/ Eco1301 B916-g]% B916
2.2
PxylR-gfp  Kpn I Sph 1 B916 Plate ] -D a b
- Plae[-D a b
pHT315 JM110 Plate | -D a
168 168 Plate | -D b
B168-g/p315 pGFP315
Kpn | Sph 1 pGFP315 PxylR-gfp
- pRP22 2.5 BII6
IM110 pGFP22 pGFP22 B916-gfp 5 ml LB
168 GFP B168- 37°C 0.1% 5 mL LB
lacZ PxylR-gfp
Kpnl /\
Smal pHT315 Sphl+Kpnl 300D,
g?;? H] R ) Overlapping PCR
Sphl Hzndl ny  orofbs
bstl i *
ErmR -
; S%OObp ) Ligation transform screen
ol \ Aori
- cm’ — e Apm’”
Sphl+Kpnl
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58.5h
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58.5h
83%
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3 BII6-gfp
Fig.3  Stability of engineered strains B916- gfp
—— Incubation with continual dilution

—M- Successively incubation

DNA
PCR
PCR

/g
PCR

plus DNA DNA

DNA

168
B916
10° cfu/pg DNA

3

Taq

58.5h

94 %

B916-gfp

20 min  B916-gfp

99.9646 % /

175

3.5x107%/

50 ~ 100 h 150 ~ 300
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Genetically Marking of Natural Biocontrol Bacterium Bacillus subtilis Strains
with Green Fluorescent Protein Gene
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Chinese Academy of Agricultural Science Beifing 100094 China
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Abstract The full length sequence of the promoter and gfp gene were obtained respectively by PCR with two pairs unique prim-
ers PxyF/R and primers gfpF/R  which were designed according to the gfp gene and promoter sequence of xylase operon from
Bacillus subtilis 168 and the DNA template plasmids pHT315-xyIR and pGFPuv. Furthermore the fused translational expres-
sion cassette PrylR-gfp was constructed using overlapping PCR technique with the primers pair PryF/ gfpR and the mixture of
above PCR production. After being digested by Kpn I and Sph I ~ PxylR-gfp expression cassette was inserted into E . coli-B..
thuringiensis shuttle vecter pHT315 and E. coli-B . subtilis shuttle vecter pRP22  and the resulted recombinant plasmids were
named as pGFP315 and pGFP22 respectively. Both recombinant plasmids were transferred into B. subtilis lab strain 168 and the
resulted transformants are bright green performance under 365 nm UV light. However only pGFP22 can be introduced into the
natural strain B916. The transformants containing pGFP22 have bright green performance under 365 nm UV light and was named
BI916-gfp . Antifungal activities testing results proved that there is no obvious difference between B916 and the engineered strains
B916- gfp . Research results also showed that the stability of BI16-gfp was 94% after growth about 175 generations at 37°C and

the losing rate of plasmid was less than 3.5 x 10™* per generation.

Key words green fluorescent protein overlapping PCR  Bacillus subtilis biological control —genetically engineering
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