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Heterologous expression and characterization of
Klebsiella oxytoca lysine decarboxylase
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Abstract: Cadaverine is a biogenic amine that has the potential to become an important platform chemical for the
production of industrial polymers, such as polyamides and polyurethanes. We reported here a lysine decarboxylase from
Klebsiella oxytoca. The lysine decarboxylase from Klebsiella oxytoca was cloned to Escherichia coli to get the strain LN18.
The specific activity of the crude protein from LN18 reached 30 000 U. The molecular weight was about 80 kDa. The
optimum temperature and pH of the crude protein were 55 ‘C and 5.5 respectively. The specific activity could keep over
30% at pH 8.0 compared the one at pH 5.5, much difference from Escherichia coli lysine decarboxylase CadA. Mg®" was
positive to the specific activity, whereas Fe*, Zn*" and Ca®" were negative.
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Escherichia coli

Bacterium cadaveris Hafnia alvei
Klebsiella oxytoca
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Klebsiella oxytoca
E. coli
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1.1 #7
1.1.1

x1 KHARFASY
Table 1 Primers in this study

Primer Sequence (5'-3")
KOlde-F GGCGAGCTCTTTTACCTGGAGATATGAC
TATGAACGTTATCGCAATCATG
KOlde-R GGCTICTAGATTATTTGTTATTTTCTTCTTT
CAGCAC
11.2
PCR Sac |
Xba I EcoR I
DNA
( ) PCR
1.2 FHiE
121 Idc
DSMZ
(DSMZ6673) GenBank Accession
No. CP003683.1 Idc
KOlde-F  KOldc-R PCR 94 °C

S5min 94°C30s 55C30s 72°C25min 30
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72 C 10 min

pMD18-T E. coli IM109
pMD18-KOldc ( )
1.2.2
Sac | Xba I pMD18-KOldc
pUCI18 KOldc pUCI18

pUCI18-KOldc
pUC18-KOlde
pUC18-KOldc
E. coli MG1655 K12
pUC18-KOlde

LN18
1.2.3
LB

LN18 LB

100 mg/L 37 'C 200 r/min

15h ODsq 5 1%
IPTG 0.5 mmol/L 37 'C 200 r/min
35 Ul/g
124 SDS-PAGE
4 C

100 mmol/L (pH 6.0) LNI18

HM?2412, Honda Electronics Co.
Ltd. Toyohashi, Japan
4 C 15 000 r/min
15 min 40 mL
40%
4 h 17 000 r/min 20 min
100 mmol/L
-20°C
SDS-PAGE
5%
12% R-250
125
500 mL pH 55 5%
100 g 5’-
0.1 mmol/L 1.24

37 °C 170 r/min 10 min

® 010-64807509

lg 1 pmol
1U
1.2.6

Bruker 400 Ultrashield Plus

NMR FID 65536 16
14.49 ps 17 W 27 C
1.2.7 pH pH
pH 4.0-10.0 5%
5-
0.1 mmol/L
pH LDC
pH 37 °C 36 h
pH
1.2.8
pH 5.5 5%
100 g 5-
0.1 mmol/L
20°C 80 C
pH 5.5
36 h
1.2.9
10 mmol/L
37°C LDC
2 BREM
2.1 ldc 2R EXBITEPHIRIE
DNA KOldc-F
KOldc-R PCR
Idc 2 148 bp ( 2.1 kb) 1
pMDI8-T
pMD18-KOldc E. coli IM109
Blast PCR Idc
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Fig. 1

K. oxytoca E718

(GenBank Accession No. CP003683.1)

99% pMD-KOldc
Xba | KOldc
pUCI18
pUC18-KOldc
IM109 PCR
EcoR |
pUC18-KOldc
MG1655 K12
LNI18 LN18
100 pg/mL) LB 37 °C
35°C ODssgy 4-5
35U
CadA
[7]
1.2.4
1xSDS-PAGE LDC
80 kDa 2

M kDa

—200.0

—116.0
0782

LDC
== — 66.4

—44.3

—29.0

—20.1

2 BARBRGREEENEED SDS-PAGE Bk
Fig.2 SDS-PAGE analysis of proteins from strain LN18.
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[z pH #0 pH FaE 14

PCR products of Idc gene. M: marker; 1-2: ldc PCR. 8]

pH pH
pH
pH 4.0-10.0
3
3 pH 55

30000 U pH
pH 7.5 pH

pH 4.0

pH CadA
pH 5.5
Sac I CadA pH 8.0
pH 8.0 pH
30%
pH (pH 4.0-10.0)
LB 37°C 36h
3
E. coli pH 5.0-6.0
PCR 80% pH 7.0
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( R ERR R

IPTG
pH

pH 5.5
20 'C-80 C
4 4
55°C 37000 U
1201 —m—Relative activity 133 000
_100F e A Specific activity 130 000 5
g - 125000 2
= 80 F o £
2 6 / 20000 3
2 0 .
: F ﬁ\. {15000
% 0 / AN T0000 &
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FEEM
Fig. 3 The optimal pH and pH stability for LDC.



FE F/EEARERSBRRRIIRIRRIA R AR

- 40000
100 nf-f-f-\_ ﬁ/*/*\ﬁ 1350005
€ el l 130000 Z.
z * 1250003
£ 60 f /" 120000 §
S K 11 o
2 40F _m—Relative activity 3000 g
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Fig. 4 The optimal temperature and temperature stability
for LDC.
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40 °C
40 C
60 °C LDC 80%
24 TREEREBFHFBRZEHREHIR

B R B R M B9S2 M

5-
100% K" Na" Co*
Mg2+
113 Fe?* Zn®" Ca*
b
LN18
LB 0.5 mmol/L
IPTG 35 Ulg
30 000 U
pH 5.5
55 °C CadA pH 8.0
pH 8.0 pH 30%
pH
K" Na" Co*
Mg2+ Fez+
Zn2+ Ca2+
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