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Abstract To obtain thermostable aspartate aminotransferase the gene aspC from an extremely thermophilic bacterium
Thermus thermophilus HB8 was cloned and its product was overexpressed in Escherichia coli BI121 DE3 and Rosetta DE3 .
The expression in Rosetta DE3  was more efficient. The optimum reactive pH was 7 and the recombinant enzyme activity
changed little when incubated in the buffer of pH8 ~ 10 on 37°C for 1 h. The optimum reactive temprature was 75°C  and the
recombinant enzyme was more stable on the temperature of 25 ~ 55°C.. The half life of recombinant enzyme on 65°C was 3.5 h
on 75°C was 2.5h. K,*¢ was 7.559mmol/L V. *® was 0.086 mmol/ L min K, was 2.031mmol/L V" was

0.024mmol/ . min . Ca** Fe'* Mn®* inhibited enzyme activity softly.

Key words aspartate aminotransferase  Thermus thermophilus HB8 expression purification characterization

aspartate aminotransferase E.C.
2.6.1.1 AspAT pyridoxal phosphate PLP
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AspAT
AspAT
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Thermus thermophilus HB8 T.
thermophilus HB8 50 ~
82C 75C°  T.
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YM-2°"  Sulfolobus solfataricus *"' Rhizobium
meliloti AspAT
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70°C
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6
AspAT
-
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Okamoto
srB T. thermophilus HB8 aspC

AspAT T . thermophilus HB8
aspC T7 pET
Rosetta DE3

1
1.1
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DSMZ579
Rosetta DE3  BL21 DE3 DH5a
T-vector Promega pET22b  +
Novagen
1.1.2 Neo I Not 1
Nde 1 NEB Xho | PCR
BD Biosciences Clontech T4

DNA Promega DNA marker

DNA TaKaRa
Protein Marker
1.1.3 LB 1% NaCl 1%
0.5%
100mmol/L
1.2
1.2.1 DNA
T.

thermophilus HBS

1.2.2 aspC GenBank

PCR

5'-CCCGCGTATACTTAGGCCATGCGCGGC C-3'

5'-CCAGGAAAACCCCGGCTAGGCGCGCC-3'
DNA

PCR aspC  PCR

94°C 3min 94°C 30s 70°C 2.5min

30cycle  68°C 7min 4°C oo PCR
T-easy vector T-easy- aspC
DHS5«a Neo |
1.2.3
T-easy-aspC~ PCR aspC
Nde I ~ Not 1  PCR
pET22b +
pET22b- aspC
DH5«a Xho 1
1.2.4
T. thermophilus HB8
BL21
DE3 tRNA
Rosetta DE3
2% LB
37°C 200r/min ODgy, 0.6

IPTG 1.0mmol/L 30°C 200
r/min 6 h
1.2.5
50mmol/L. Tris pH8.0
50mmol/L Tris 50mmol/L
10mmol/L. EDTA pHS8.0

3s/5s /

Tris-HCI
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Iml/min 75min 0% 30%
-20C

1.2.7

200mmol/L L-
20mmol/L,  a- a-KG
Immol/L. EDTA 50mmol/L Tris HCI
pH

L-Asp
0.1mmol/L. PLP

1 pH pH
37°C pH
pH pH
6 pH3 ~ 12
pH 37°C
1h pH

pH5 ~ 10

2 pH7.0

1h

37°C
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NADH 1
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8:1:1
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2
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Fig.1 PCR product
1 aspC gene 2 DL 2000.
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600bp
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Fig.2  Physical map of recombinant plasmid pET22b- aspC
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Fig.4 SDS-PAGE analysis of tAspAT purification
1 protein marker 2 crude extract 3 after heated treatment 4 after

source 15Q.
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=i .
: (o \ 810.6u/mg
KD — e 450 112. lu/mg Rosetta DE3 tAspAT
- —350
- —250 2.4
BaassSa™ = —18.
e 2.4.1 pH pH pH7
3 E.coli BI21 DE3 Rosetta DE3 5 pH
tAspAT SDS-PAGE
P pH3 ~ 12 50%
Fig.3 SDS-PAGE analysis of tAspAT expressed in HO Ih
E . coli BI21 DE3 and Rosetta DE3 P
1 ~ 4 supernatant of BL21 DE3  aspC-BL21 Rosetta DE3  aspC- 96%
Rosetta respectively 5 ~ 8 precipitation of BL21 DE3  aspC-BL21 6
Rosetta DE3  aspC-Rosetta respectively 9 protein marker.
1 tAspAT
Table 1 Purification of recombinant tAspAT
Step Total protein/mg Total activity/u Specific activity/ u/mg Yield/ % Purification fold
Crude extract 57.1 1819.0 31.8 100 1
Heat treatment 6.6 1535.1 231.2 84 7
Source 15Q 1.7 1399.1 810.6 77 25
2.4.2 85°C 8
75 C 65C 3.5h 75C
7 25 ~ 55°C 2.5h 80°C 40min 80%
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2.4.3 37°C 5
a_KG L_ Asp Km Vmax Km K 2 . 4 . 4
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Fig.6  Stability of tAspAT on different pH
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Fig.8 Stability of tAspAT on different temprature

2
Table 2 Effect of metal ion on the activity of tAspAT
Ton Ca’* Fe** Ni?* Cu** Mg+ Mn?* Fe?* It Lt (o' Co** raw
Relative activity/ % 74.3 82.9 97.1 100.0 91.4 80.0 88.6 9.3 97.1 100.0 97.1 100.0

T. thermophilus HB8 AspAT

AspAT
T . thermophilus HBS8 112. lu/mg’
aspC Rosetta DE3 200.0u/mg
BL21 DE3
2.6

AspAT 810.6u/mg © hERZEMEDTRFATEEGRAE ntto:// journals. im. ac. en
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