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Abstract: K5 polysaccharide of high molecular weight (HLW) can be splitted into low molecular weight (LMW) K5
polysaccharide by K5 lyase which can be used as the substrate of partial synthesis low molecular heparin sulfate (HS). To
prepare recombinant K5 lyase (Elma) and analyze its biological activity, The gene of Elma was cloned by PCR
amplification and was ligated with pET-28a. Then the recombinant expression vector pET-28a-Elma was transformed into
Escherichia coli BL21 (DE3). After induction with 0.2 mmol/L IPTG at 16 C for 5 h, Elma was successfully expressed,
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SDS-PAGE analysis demonstrated that the enzyme constituted more than 30% of the total cell proteins. After Ni**-NTA
affinity and G-75 chromatography, the purity of enzyme was more than 95%. Enzymatic activity was determined according

to the change of absorbance at 232 nm per ml of the sample. The reduction of the polysaccharide molecular weight could be

detected by PAGE electrophoresis. Elma can partially split HA and HS. Its optimal reatcion temperature is 37 ‘C and the

optimal reaction pH is 7.0.
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Table 1 Primers for cloning of target genes
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Fig. 2 Effects of IPTG concentration on the expression of Elma. M: protein marker; 1: uninduced sample;
2: 0.1 mmol/L; 3: 0.2 mmol/L; 4: 0.3 mmol/L; 5: 0.4 mmol/L; 6: 0.5 mmol/L; 7: 0.6 mmol/L; 8: 0.7 mmol/L;
9: 0.8 mmol/L.

cjb@im.ac.cn



ISSN 1000-3061 CN 11-1998/Q Chin J Biotech June 25,2012 Vol.28 No.6

kDa M 1 2
97.2—
- '
66.4— o
443— P -
S -
. 3

E3 ESHEX Elma EEXREEHEN

"eEY
e

B R
:3:‘.’

Fig. 3 Effects of induction time on the expression of Elma. M: protein marker; 1: uninduced sample; 2: 1 h; 3: 2 h; 4:

3h;5:4h;6:5h;7:6h.
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Fig. 5 The change of K5 molecular after digested by

Elma for different time. 1: undigested sample; 2: 10 min;
3: 20 min; 4: 30 min; 5: 40 min; 6: 50 min; 7: 60 min;
8: 70 min.

2.5 Elma B&i& R NG E R pH
K5 258 i Tt 114 o 325 52 07 0 8 S 3 4%

fii7n, Elma BYBEE Z B LETR, B I

AOD,3, (min-L)
~ 2N

[\
T

0

ERUNE 6A

40 45 50
Temperature (°C)

30 35

E 6 Elma k& &R E RIS pH
Fig. 6 Optimal temperature and pH of Elma.
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Fig. 7 The substrate specificity of Elma.
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Fig. 8 Analysis of Elma degradating HS and HA at different concentrations.
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