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1
1.1
1.1.1 Escherichia coli
DH5a Bacillus  thuringiensis
BMB171 YBT1463 cry-
14 BMBI171/pBMBCSA pBMBC-
SA BMB171 9 pHT304 B.t
15
pBMB982-304 cle DNA
pHT304 7 pBl6 a-amylase
DNA pUC13
10 pET-29a-smtA smtA  DNA
pET-29a Dr. Robinson
11 pBMBCSA csaAB
DNA E. coli-G”
9 37°C
28C LB
100p2g/mL 25pg/mL
25pg/mL 50pg/mL
1.1.2 amy
P1 P2 Xba 1
cle
sth smitA P3
P4 Xba 1 cte
sth
P1  5-CACATCTAGA CGTCATCCTGCATGCGTTC -3'
Xbal P2 5'-GTAAAACGACGGCCAGT-
3" P3 5-GAGATCTAGATATGACCTCAACA-3'
Xba 1 P4 5'-GCTAGTTATTGCTCAGC-
GG-3’
1.2 DNA
PCR
16
LB 30C 12h
ImL Imol/L NaCl
3 100 ~ 150p.L
2
3 ~ Smin SDS-PAGE
SDS-PAGE 16
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17
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pH6.0 3 PBS pH6.0
STA S  Starch 1.0% W/V
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1.5% WIV
PBS
37°C 3h
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18 a-
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ODgy 1.5 1.0% ImL
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NTA- 3 Ni- STA
NTA- 9:1 V/V
4pg/mL PBS 37C 3h
OLYMPUS BX51 a-
532nm
M-B 358
2 II-B
2.1 BMBSAC BMBSMC BMBSAC
amy GenBank M32874 BMB171/pBMB-CSA
pB16 PCR Xba 1 amy
1.4kb BMBSAC
Xba 1 Eco 1 a-
pHT304 pBMBSA-304 S-
Xbal Poull Xbal Hinll a-
pBMB982-304 sth
pBMBSM-304 2.3.2 a-
smtA GenBank X64585 BMBSAC o-
pET-29a-smtA PCR Xba | PBS pH6.0
smitA 0.32kb BMBSAC BMB171/pBMB-CSA
Xba 1 Hinc Il OD ¢ 1 BMB-
pBMB982-304 SAC BMB171/BMB-CSA
sthlsmiA pBMBSM-304 pBMBSA-304 42.4%
pBMBSM-304 BMB171/pBMBCSA ’ BMBSAC o
Table 1 a-amylase surface enzyme activity of recombinant strain BMBSAC
BMBSAC  BMBSMC Sample enzyme activity/ U/mL First Second  Third
2.2 SLH/AMY = SLH/SMTA BMBSAC suspension 22.61 19.85  20.96
BMB171/pBMB-CSA suspension 15.74 14.03  14.75
SDS-PAGE II-A BMB- Increased enzyme activity proportion/%  43.6 415 4.1
SAC SLH/AMY
83kD BMBSMC 2.4 Ni-NTA- BMBSMC
SLH/SMTA
41kD SLH/AMY MT  Ni**
SLH/SMTA BMBSAC BMBSMC Ni2*
Ni-NTA-
BMB171/pBMBCSA
2.3 BMBSAC
2.3.1 a- BMBSMC
a- BMBSAC
BMB171/pBMB-CSA BMBSAC I-c S-
BHI BHI + Em/Te 30°C
12h BMB171/pBMB-
CSA BMBSAC BMB171/pBMB-CSA
BMBSAC BMB171/pBMB-CSA BMB- 2.5 BMBSMC
SAC BMBSM(.
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Cell Surface Display of a-amylase and Metallothionein by Using S-layer Protein
of Bacillus thuringiensis Strain CTC

WU Huai-Guang”™ LIU Xin® SUN Ming” YU Zi-Niu
State Key Laboratory of Agricultural Microbiology —Huazhong Agricultural University Wuhan 430070 China

Abstract A bacterial cell surface display system was developed by employing S-layer protein of strain CTC as a display
carrier to diaplay interesting proteins with different characteristics. a-amylase and Metallothionein were selected and fused
with S-layer. The two proteins were translocated on the surface of host strain by means of the signal peptide and anchoring
sequences sth  which were essential to anchor interesting proteins on the cell surface respectively. Recombinant plas-
mids pBMBSA-304 and pBMBSM-304 one containing fusion gene slh/amy and the other slh/smiA  were constructed
and introduced into recombinant strain BMB171/pBMB-CSA  resulting in recombinant strain BMUBSAC and BMBSMC.
SDS-PAGE profiles demonstrated that the fusion protein SLH/AMY and SLH/SMTA were expressed on the surface of
recombinant strain. The result of trypan blue drying indicated that a-amylase was anchored on the surface of cell and
there was enzyme activity on the surface of recombinant strain. The detectable result of iodine method demonstrated that
enzyme activity was increased 42.4% by comparing enzyme activity of intact cells of recombinant strain BMBSAC with
that of strain BMB171. Moreover Ni-NTA-agarose beads adhesion test showed that only recombinant strain BMBSMC
could be attached to agarose beads. The result of the dissociate Cd”* absorption demonstrated that absorption activity of
recombinant strain was as four times as the control.
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