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o DNA
( Bacillus subtilis) 0 ( CdCl,)
1.2
1.2. 1
10-11 .
FDA TRIzol
RNA TaKaRa Prime — Script TM RT Reagent
o Kit with gDNA Eraser ( TaKaRa Japan)
o GeneBank
e, Op - MT ( KP875559)
( 1 FI/RI) PCR Op - MT
MT . PCR .
v MT  ,MD-19 E. coli DH - 5q
MT o BamHI/Smal
° mT pMD - 19 - Op - MT  pHT43 — SUMO
( Ostrea pli— T4 DNA
catula) Op - MT E. coli DH -5« 100 pg/mL
pHT43 — SUMO (Amp) LB
WBS0ON i
MT 1.2.2
° A B. subtilis WB80ON
MT pHT43 - SU-
MO 10 pg/mL 50 pg/mL
° LB o
1 B. subtilis WB8OON/pHT43 - SUMO - Op -
MT (1),
1.1
1.1. 1 .
B. subtilis WB8OON
E. coli DH -5«
( ) ; pMD19 - Tvector AmpR
( )
pHT43 o E. coli DH -5« pHT43-SUMO-Op-MT
LB o
1.1.2
TagDNA . PCR \ BamHI
Sacll/BamHI/Smal. T4 DNA N
( )
\ ( 0X- 1 EAFH pHT43-SUMO-Op-MT HyiE
01D ) Fig.1 The construction map of recombinant plasmid
pHT43-SUMO-Op-MT
N N Solarbo . PCR
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B. subtilis WB80ON/pHT43 — SUMO - Op - DNA F2/R2 (1)
MT LB (10 pg/mL PCR o
50 pg/mL ) 37°C
1 cDNA PCR
Tab. 1 Primers used to amplify the MT cDNA full length and PCR
Primer Sequence( 5’ -3") /°C Tempertature
F1 TGG ACC GGA TGT AAT GTG GT 58
R1 TTG GGT CCT TTG TTA CAC GC 58
F2 ATG TCT GAT CCA TGT AAC 52
R2 TC ATT TCT TAC AGA CAC ATC 52
1.2.3 o
100 mL. WB80OON/pHT43 — SUMO - Op - MT 1.2.5 HPLC
37C 4 h 7 000 r/min 10min
1 mmol/L IPTG 220 r/min ODgy 80°C 5 min 12 000 rpm/min 10
0.8~1.0. 2. 4 h min o
SDS - PAGE 12% MT : MT 20 pL
5% - B. subtilis WB80OON o 20% (W/V) TCEP 3 pwby 5 mg/mL
4~6h SBD - F 10 pL (1 mol/L
Bio — Rad o v 30 mmol/L EDTA. 0.8 mol/L. KOH pH
His - tag . 10.5) 75 pL 50°C 30
3 TBS (pH 8.0) min HCl (4 mol/L) 10 uL
o 1 mL/ 20 mmol /L (pH 7.5)
min. 3 TBS ( 1 mL 0.22 um
50 mmol/L pH 8.0) : HPLC MT o HPLC
(300 mmol/L pH 8.0) -SH MT 2,
12%  SDS : (25
- PAGE o Bradford meth— mmol /L. pH =7.5) =18:80:2
od o ODS - BP ( Sinochrom 4.6 mm x 250
1.2.4 Western blotting mm 5 pm) Cy © 40 pL;
48 h 20 min; : 0.5 mL/min; 1 25%C;
( B. subtilis WB80OON) 380 nm 510 nm. 6 (A)
SDS - PAGE MT MT
( : 300 mA 1h) 5% 4°C 7.3 ~7.7 mino
TBST ( Tris - 1.2.6
10 mmol/L pH 7.6 Tris — HCI. 150 mmol/L 50. 100. 200. 500, 700 pmol/L
NaCl. 0.05% -20) 1:10 000 His CdCl, 100 pl LB
37C 1 h TBST 3 15 100 pL
min ; TBST 1:20 000 His 0Dy, 4.0 Op - MT
37°C 1 h TBST 3 15 min;
HRP - DAB Bio — Rad WB8S0ON 37°C 12 ~16 h
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o ( 324 bp) 2, BamHI/
2 Smal PCR
pHT43 pHT43 -
2.1 PCR Op - MT SUMO - Op - MT. 2,
RNA DNA 660 bp
PCR Op - MT SUMO - Op - MT,
2 M
- 8 kb
8 kb
1 kb
1.5 kb 660 bp
0.5 kb
0.5 kb 324 bp
0.25 kb
E 2 SUMO-Op-MT £EEH# PCR ¥ i () REFRZBENEIIEE (H)
Fig.2 PCR amplification of SUMO-Op-MT (left) and the enzyme digestion of its expression
vector pHT43-SUMO-Op-MT (right)
: PCR SUMO - Op - MT ; M: DNA Marker; 1: SUMO - Op - MT o SUMO - Op -
MT ; M: DNA Marker; 2: B

Notes: Amplification of SUMO — Op — MT gene by PCR (left) ; M: DNA Marker; 1: Gene of SUMO — Op — MT. Restric—
tive enzyme digestion of SUMO — Op — MT (right); M: DNA Marker; 2: Restrictive enzyme digestion of SUMO — Op — MT.

2.2 Op - MT Op - MT
pHT43 — SUMO - Op - MT B. subtilis WB80OON/pHT43 - SUMO - Op -
B. subtilis MT 3,

WB80ON . PCR

B3 HUFIRE

Fig.3 Transformation plate
A . B: WB800ON . C WBSOON — MT . D:
WB80ON B
Notes: A: Negative control; B: Control of WB8OON bacteria; C: Recombinant bacteria of WB8OON — MT; D: Control
of WB80OON bacteria.
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2.3 . Western MT MT (0.1
blotting mg/ml.)
100 mL. WB8OON/ pHT43 — SUMO - Op — MT HPLC 6. MT
37C 4 h 1 7.3 ~7.7 min,
mmol /L IPTG. 2. 4 h (12 000 r/min 7.7 min
4°C 30 min) SDS -
PAGE o Op -
o . mg/ml.o
4 4 MT 0. 13 mg/mL
23 kD ( Op - MT 10.5
kD) kD M 2pg  +
o 130
His — tag SUMO - Op - 100
MT 500 mmol /L . pH 0 -
—
8.0 TBS o _—
12% SDS - PAGE . 0
23 kD ( -
4) . Bradford method 5 - -
95% ( 4) ( 0.436 mg/ 15 L
mL) . Western
blotting His — Tag
( 5) 3PS - 5 pHT43-SUMO-Op-MT #J SDS-PAGE H ik #ill
PAGE SUMO — Op — MT Fig.5 SDS-PAGE analysis of pHT43-SUMO-Op-MT
e expression
b alifl, LM Marker; +.
Purified Unpg{ified Notes: M: Protein Marker; +: Positive control.
kb M @ 2h4h @ 2h4h M 2pg 25
130 = — ’
70 (- = B == == SUMO - Op - MT
40 = . SUMO - Op — MT
p—— <
25 —— = — CdCl,
s 37C 12 ~16 h (
‘ " . 7) 50 pmol/L  CdCl,
B MT L cdal,

E 4 pHT43-SUMO-Op-MT i) SDS-PAGE ik #:il
Fig.4 SDS-PAGE analysis of pHT43-SUMO-Op-MT
expression

M Marker; @: (
)

Notes:

M: Protein Marker; @: Non - transfector

( negative control) ; Red arrowhead: Target protein.

2.4 Op - MT
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100 pmol/L MT

SUMO - Op - MT
o CdCl,
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Fig.7 Tolerance of recombination strain to heavy metal cadmium on the LB medium
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Preparation of marine sources metallothionein based on construction
of recombinant strain of Bacillus subtilis
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Abstract: In order to facilitate marine sources metallothionein safe and high — level expression system as an
efficient tool in Bacillus subtilis was reconstructed in this study. The metallothionein ( MT) gene was ob-
tained by PCR amplification using Ostrea plicatula genome DNA as a template and sub — cloned into the ex—
pression plasmid pHT43 via pMD19 — Tvector. Then the plasmid was electro — transformed into B. subtilis
WB80ON. The molecular weight of expressed fusion protein SUMO — Op — MT was about 23 kD  which was
confirmed by Western blotting. This showed that the soluble fusion protein SUMO — Op — MT was expressed in
the host bacteria. At the same time the fermentation broth of recombinant Bacillus subtilis was detected by
HPLC and the results also showed that the soluble protein Op — MT was expressed in recombinant Bacillus
subtilis successfully. Furthermore through the detection of MT activity in recombinant bacteria it was found
that recombinant bacteria’s tolerance to heavy metal cadmium was increased indicating that active MT was
successfully expressed in recombinant bacteria. It provides a theoretical basis for the future development of
heavy metal antidote of natural and efficient marine sources.

Key words: Bacillus subtilis; marine sources metallothionein; soluble fusion protein



