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D-
100084
RNA PCR D- D-Amino Acid Oxidase DAAO
DAAO 99 % DAAO Neo I BamH 1
pET-28a TOP-10F" pET-DAAO
BI21 DE3 BI21 DE3 /pET-DAAO D-
IPTG 28°C
ODgy, 1.0 IPTG Immol/L DAAO 23.3U/mL
IPTG 2mmol/L. DAAO 22.7U/mL DAAO
175U/mL
D-
Q786 A 0001-6209 2004 03-0336-04
7- 7-Aminocephalosporanic acid 7-
ACA DAAO
C Cephalosporin C  CPC
12
7-ACA C D- 1
D-Amino Acid Oxidase DAAO 1.1
H,0, pET-28a + Novagen BL21
H,0, DE3 TOP-10F’ Promega Invitrogen
-7- Glutaryl-7-aminocepha- Trignoposis variabilis
losporanic Acid GL-7-ACA GL-7-ACA
7-ACA 1.2
D- Promega
DAAO TaKaRa Yeast extract Peptone
D- 0XOID
D- C
DAAO 1.3 PCR
—FAD®  DAAO D- cDNA
Trigonopsis variabilis ** 5'-CATGCCATG-
Porcine kidney Fusarium solani GCTAAAATCGTTG-3' 5'-CGG-
Rhodotorula gracilis Fusarium GATCCCTAAAGGTTT GGACG-3’
oxysporum Aspergillus Neol  BamH I
DAAO  7-ACA
DAAO 1.4 RNA
DAAO YPD 20h 2ml.

Tel 86-10-62785514 Fax 86-10-62770304 E-mail SZY-DCE @ mail. tsinghua. edu. cn

1975 -

2003-08-29 2003-12-19

E-mail  luohui99 @ mails. tsinghua. edu. cn

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



3 D- 337
SV Total RNA Pro- 5% 5L
mega RNA 2L
1.5 2 ~4 L/min 10% ~20%
4ul, RNA  70C 10min 37°C  4mol/L NaOH pH7.0 3h
100pmol/L 250pmol/L dNTPs 15ml/h 3h
1 x 20uL 42°C 28C 2mmol/L
45min
1.6
50pL DAAO PCR 2
Spl. 25U 2.1 DAAO
pfu DNA 50pmol/L RNA
200pmol/L. ANTPs 1 x PCR PCR 94C PCR 0.7%
S5min 94°C 1min 58°C 1.5min 72°C 2.5min 30 DNA
72°C 10min DAAO 1071bp
1.7 DAAO
PCR DAAO pET-28a 2.2 DAAO DNA
Neol  BamH 1 T4 DNA DAAO Neol  BamH |
DNA
TOP-10F’ PCR pET-28a
pET-DAAO BL21 DE3 TOP-10F" PCR pET-
BL21 DE3 /pET-DAAO DAAO DNA
1.8 DAAO DAAO 4
BL21 DE3 /pET-DAAO 37C DAAO 99%
LB
50pg/ml. 37°C 2h BL21 DE3
IPTG 20 ~ BL21 DE3 /pET-DAAO 28C
24h SDS-PAGE 0.5mmol/L PTG
1.9 DAAO SDS-PAGE 1 39kD
ImL ImL 0. 1mol/L DAAO
pH8.0 0.1mL DAAO
100mmol/L. 0.1mL KD By 3
400U 37°C 15min 0.48mlL 2mg/ml 94—
2mol/L, HCI 67— :
10min 1.7mL 3mol/L. NaOH P —
550nm DAAO &
1pmol 3=
1.10 =
Sg 10g 14— —
10g pH 7.0
1 SDS-PAGE
5S¢ 10g 5¢ Na,HPO,- 12H,0 6¢g

KH, PO, 1.5g CaCl, 0.02g MgSO, 7H,0 0.5g
50mg pH 7.0 CaCl, MgSO,
300g/L

Fig.1 SDS-PAGE chromatography of whole cell protein of pre-and post-
induction
1. Standard protein marker 2 3. Whole cell protein of pre-and post-in-

duction respectively.
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HPLC C IPTG DAAO 23.3U/mL
GL-7-ACA DAAO IPTG
D-
DAAO
CPC GL-7-ACA 1
DAAO 2.3.5 DAAO DAAO
2.3
2.3.1
200mL  50mL IPTG
28°C 50mL
IPTG 0.5mmol/L ODy, 0.8~
1.0 DAAO FAD
DAAO
PTG 1 DAAO
Table 1 Influence of dissolved oxygen D.0O. on DAAO activity
DAAO
DAAO activity ~ Cell density  Specific activity
/ UL, ODgo | Ul ODgy ml
1pmol/L High D.O. condition 21.8 5.7 3.82
FAD DAAO Low D.O. condition 20.9 3.8 5.50
80% DAAO DAAO
FAD 2.4 DAAO
FAD DAAO LB
2.3.2 IPTG
IPTG
28C OD g OD g 27 DAAO
1 IPTG 175 U/mL DAAO
DAAO IPTG 23 U/ml, DAAO
I mmol/L IPTG
0.05mmol/L DAAO
IPTG DAAO 6.5 U/ ODgy ml, FAD
208 U/mL 2
BI21 DE3 / pET-DAAO
—— DAAO activity(-FAD)
ODy, 1 IPTG —A— DAAO activity(+FAD)
30T _a Cell density ODgyo . 1240
0.5mmol/L 25°C 28°C 30°C 34C 5|
DAAO 28C 1%
Lactose —_~
20F . i)
; {160 E
s g
DAAO g 15¢ {120 £
2.3.4 PTG ol g
180 O
<
<QE
PTG 5 40
L L . L 10
28°C 05115235 L) 5 10 1s 20 25 0
10 15 20mmol/L h
2mmol/L 2
22 7U/ml. PTG 97% Fig.2  Curves of cell density and DAAO activity in fed-batch culture
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Cloning and Expression of Trignoposis variabilis D-amino Acid Oxidase in Escherichia coli

LUO Hui TONG Yi-Zhou LI Qiang YU Hui-Min SHEN Zhong-Yao"
Department of Chemical Engineering Tsinghua University — Beijing 100084  China

Abstract A gene of DAAO was obtained by isolating total RNA from Trignoposis variabilis and then amplified by reverse
transcription RT -PCR. Comparing its nucleotide sequence with other DAAO genes from Trignoposis variabilis reported
in literature  considerable homology more than 99% was observed. The DAAO gene digested with Nco | and
BamH 1 was inserted into a prokaryotic expression vector pET-28a. By colony-PCR method screening a recombinant
plasmid pET-DAAO was obtained and then transformed into the expression host BL21 DE3 . The influences of induc-
tion conditions such as IPTG concentration the time of induction the induction temperature and dissolved oxygen condi-
tion on expression of the recombinant protein were investigated. Under optimal condition the enzyme activity could reach
23.3U/mL. The possibility of using lactose as an alternative inducer of IPTG was also studied. After induction of
2mmol/L lactose the DAAO enzyme activity amounts to 22.7U/mL. A high DAAO activity of 175 U/mL was obtained by
fed-batch culture and lactose induction.

Key words D-amino acid oxidase Trignoposis variabilis  Escherichia coli Lactose
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