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FD-TAP
200433
FD-TAP N 26
FD-TAP N 24 25 26 27
N 24 25 26 27 pTAPND24 pTAPND25 pTAPND26  pTAPND27
4 4 pTAPND24C pTAP-
ND25C pTAPND26C  pTAPND27C pTAPND24 pTAPND25  pTAPND27 pTAPND26
pTAPND24C pTAPND25C pTAPND26C  pTAPND27C pTAPND25C
pTAPND26C  pTAPND27C TAPND25 TAPND26  TAPND27
TAPND27 TAPND25  TAPND26 FD-TAP
mRNA
Q784 A 1000-3061- 2000 06-0690-05

Alkaline phosphatase AP FD-TAP

b2 AP FD-TAP
AP 95T 30 min 50% FD-
AP X TAP 95C 60 min 75% 8
FD-TAP FD-
TAP 26 27
359 AP
Southern ~ Northern
DNA 10
FD-TAP FD-TAP FD-
TAP
AP 1
1.1
PCR 1.1.1 E.coli TGl super E hsd &
5 thi & lac-proAB F traD36 proAB" lacl%lacZ
FD-TAP Thermus sp.3041 ! A MIS mphdd 1’ araD139D  ara-leu
FD-TAP 7697Dlac-T4galUgal Krps D phoA-phoC  phoR
12 tsx - . TnS pJLAS03
pTAP503 pJLAS03 FD-TAP
1999-12-27 2000-06-07
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1.1.2 T4 DNA

New England Biolabs Promega

GENE SDS  bisacry-
lamide  acrylamide Sigma
PCR
1.2
1.2.1 DNA
DNA DNA
13

1.2.2 DNA DNA

PE Applied Biosystems ABI
PRISM™ BigDye Terminator Cycle Sequencing
Ready Reaction Kit DNA
1.2.3 PC
GENE
Switzerland 1993
1.2.4 FD-TAP

A. bairoch University Geneva

10 mL  2YT 30C 2%
100 mL.  2YT 30C
2 h 55C 2YT 42T
10 h 5 r min 5 min
1.2.5 FD-TAP 10
mlL g 50 mmol L Tris-HCI
pH7.0 12 000 r min 10
min
0.03% 10 min 12 000 r min 10 min
0T NH,; ,S0, 50%
10 min 12 000 r min 10 min
110 BufferA 10

mmol L PBS pH6. 5
BufferA

1 mmol L MgCl,

CM-sepharose Fast Flow
CM-sepharose Fast Flow BufferA
BufferA
BufferA ~ BufferA + 400

mmol L NaCl
200 mmol L NaCl 0C
NH; ,SO, 80% 10 min
12 000 r min 10 min 10
mmol L Tris-HCl pH7.0 100 mmol L

Tris-HCl pH7.0

1.2.6 FD-TAP FD-TAP
1 mol L 1 mmol L MgCl
pHI12.4 65T 10 min 1
pmol 1
FD-TAP 10 nLL 1 mL
1 mol L 1 mmol L MgCl, pHI12. 4
65C 10 min 1mL 0.2 mol L NaOH
405 nm OD
u pl = ODys>x2.01  18.8X10X 10
1.2.7 SDS-PAGE SDS PAGE
Laemmli pH 14
12%
2
2.1
PCGENE
FD-TAP N 26
FD-TAP N 24 25 26 27
2.2
FD-TAP
N 4 Pr24 Pr25 Pr26  Pr27
3
ATG mRNA
5
mRNA 4
Pr24C Pr25C Pr26C  Pr27C
FD-TAP 3 Prl
TAP
5 ATG
Ndel 3
BamHI
PCR 5 3
Prl pTAP503 PCR
PCR Ndel  BamHI
DNA pJLAS03 Ndel  BamHI
TG1
Ndel  BamHI 1.4 kb
DNA DNA
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26 27 pTAP-

ND24 pTAPND24C pTAPND25 pTAPND25C

pTAPND26 pTAPND26C pTAPND27 pTAP- mph44
ND27C TG

TAP 5" -CAGGGGGCTCTGCAGAACCAGCCTTCCTTGGGAAGGCGGTACCGCAACCTC-3'
Pr24 5" -CTCATATGCAGGGGGCTCTGCAGAAC-3’

Pr24C 5 -CTCATATGCAAGGTGCTTTACAAAATCAACCTTCCTTGGGAAGGCGGTAC-3'
Pr25 5" -CTCATATGGGGGCTCTGCAGAACCAG-3'

Pr25C 5 -CTCATATGGGAGCTTTACAAAATCAACCATCCTTGGGAAGGCGGTACCGC-3'
Pr26 5" -CTCATATGGCTCTGCAGAACCAGCCTTCC-3'

Pr26C 5’ -CTCATATGGCACTTCAAAATCAACCTTCCTTGGGAAGGCGGTACC-3'

Pr27 5" -TGCATATGCTGCAGAACCAGCCTTCCT-3'

Pr27C 5’ -CTCATATGTTACAAAATCAACCTTCCTTGGGAAGGCGGTAC-3’

Prl 5" -GACGGATCCTTAGGCCCAGACGTCCTCGG-3'

2.3 FD-TAP FD-TAP
8 mphd4 TAP503 4 pTAPND24C
8ml g 50 mmol L
Tris-HCl pH8.0
1 mphd4 pTAP- mRNA

1 mphd44 pTAPND24 mphdd4 pTAPND24 mphd4

pTAPND25 mph44 pTAPND25 mphdd pTAPND26

mph44 pTAPND26C mph44 pTAPND27  mphd4 pTAP-
ND27C

mRNA

pTAPND25C pTAPND26C  pTAPND27C
TAPND25 TAPND26
TAPND27 TAPND26  TAPND27

Table 1 Determination of the enzyme activity of the cell extract
of mphd4d4  pTAPND24 mph44  pTAPND24 mph44
pTAPND25 mph44 pTAPND25 mphd44 pTAPND26 mphd4

PIAPND26C mph44 PTAPND27 and mphd4 pTAPND27C SDS-PAGE 1
1 2 3 4
Enzyme activity u g -

mphd4 TAP503 90.2

mphd4 pTAPND24 <0.01

mphd4 pTAPND24C 5.1

mphd4 pTAPND25 <0.01 et

mphd4 pTAPND25C 150.2

mph44 pTAPND26 0.344

mphd4 pTAPND26C 300

mphd4 pTAPND27 <0.01

mphd4 pTAPND27C 202.4
ND24 mphdd pTAPND25 mphd4 pTAPND27 L

mphd44 pTAPND24C  mph44 pTAP-
ND26 mphd4 pTAPND25C  mphd4 1 TAPND25 TAPND26 — TAPND27
pTAPND26C  mphd44 pTAPND27C SDS-PAGE
ATG RNA Fig.1 SDS-PAGE of purified TAPND25

TAPND26 and TAPND27
pTAP ND25C P TAPND26C Lane 1 is Protein marker Lane2 ~4 are purifed TAPND25 TAP-

pTAPND27C pTAP503 © NDG|and EAPNIRT R EATIBE A 44830 http:// journals. im. ac. on



6 FD-TAP 693
2.4 TAPND27 10 mmol L PBS pH7.0 2 mmol L
TAPND25 TAPND26 TAPND27 MgCl, 0.04 mg mL 95C
0C  30min 10 L
70.3 umg 73.9 umg 91.4 u mg FD-TAP 2 TAPND27
TAP503 81.3 u mg TAP- TAPND25  TAPND26
ND27 TAPND25 TAPND26 TAPND27 TAPND25
FD-TAP TAPND26
3
< TAPND27 TAPNI26
% TAPND25
£ N 1 2
=
o N
0 20 40 60 80 100 FD_TAP
¢hmin TAPND27 TAP
2  FD-TAP TAPND25 TAPND26 FD-TAP
TAPND27
Fig.2 The thermostability of FD-TAP
TAPND25 TAPND26 and TAPND27
X TAPND27 A TAPND26 4 FD-TAP M TAPND25 mRNA
2.5 mRNA
TAPND25 TAPND26
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Subcloning and High Expression of Signal peptide Deleted Thermostable
Alkaline Phosphatase FD-TAP

JI Chao-Neng BAI Xiao-Yang SHENG Xiao-Yu ZHANG Bing MAO Yu-Min
School of Life Science State Key Laboratory of Genetic Engineering Fudan University Shanghai 200433

Abstract Through computer associated analysis a signal peptide sequence of 26 amino acids was found at N-terminal of
thermostable alkaline phosphatase  FD-TAP . For the cleavage site was usually not identical four clones named pTAP-
ND24 pTAPND25 pTAPND26 and pTAPND27 with deletion of 24 25 26 and 27 amino acids at N-terminal of FD-
TAP were obtained by genetic engineering. Considered their high stable secondary structure formed by region about
translational initial codon which thought to hinder the expression of target gene four other clones named pTAPND24C

pTAPND25C pTAPNID26C and pTAPND27C were obtained. Their amino acids were identical to pTAPND24 pTAP-
ND25 pTAPND26 and pTAPND27 and their deoxynucleosides were changed a little by which their energy of the sec-
ondary structure of the region about translational initial codon increased. These eight clones were expressed in E. coli
mph44 which its alkaline phophatase gene was deleted and it was found that pTAPND24 pTAPND25 and pTAPND27
have no expression pTAPND24C and pTAPND26 have little expression and pTAPND25C pTAPND26C and pTAP-
ND27C have high expression. The proteins TAPND25 TAPND26 and TAPND27 expressed by pTAPND25C pTAP-
ND26C and pTAPND27C were purified and their specific activity and thermostability were measured. It was found that
the specific activity and thermostablility of TAPND27 was higher than TAPND25 TAPND26 and native FD-TAP. The
result suggests that TAPND27 was more suitable for application on the condition of hight-temperature than the native FD-
TAP TAPND25 and TAPND26.

Key words Thermostable alkaline phosphatase signal peptide mRNA secondary structure
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