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Abstract: The alkaline pectate lyase gene pel from Paenibacillus campinasensis BL-11 was synthesized by total gene synthesis, cloned on
a pHKA carrier, and actively expressed in Pichia pastoris’GS115. The signal peptide and promoter were optimized, so that the pectate lyase
activity reached 432.36 U/mL after induction was carried out by 168-h shake flask fermentation. The basic enzymatic properties of the
recombinant pectate lyase were preliminarily measured, and.the optimal pH and temperature were 10.0 and 60 °C, respectively. The residual
enzyme activity was still higher than.90% when it was incubatedat 50 °C for 300 min, while the residual enzyme activity was only about 50%
after the treatment was carried out at 60 °C for 210 min. The enzyme activity remained more than 90% after the recombinant pectate lyase was
treated with different buffer solutions ranging from-pH 9~12 for 16 h. This enzyme had strong alkali resistance, but the enzyme activity was
slightly decreased after being treated in slightly acidic buffers. Meanwhile, the effects of divalent metal ions on pel expression were also
determined. The'results.showed that Ca®t was essential for the trans-elimination reaction, and Fe?*, Mg and Ni?* had activating effects on pel
activity, while the enzyme was completely inactivated with metal ion-ethylenediaminetetraacetic acid complexes. In summary, pectate lyase
exhibits potential industrial application owing to its good stability under alkali conditions.
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Fig.2 Identification of recombinant plasmids after double
digestion
J£: M-DL15000 DNA marker, 1-pHKA-sp-pel, 2-pHKA-o0-
pel, 3-pHKA-AOXm-a-pel.
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Fig.3 Growth curve of recombinant P. pastoris

ME 4 FTLAE H, o-factor [RI4MARE 13 =i T sp,
%5 168 h i, MEEGAE] 307.25 U/mL, & sp ENMS
“SRRINTEIS I 14.65 fi%: TMNAE a-factor ZEfili b, *f
AOX1 JEZh T #EAT S, KEE B PREE Jik s T
43236 U/mL, LRSI REGER R I 40.72%, tt
1 5 A PHRE (ORI T BIERG 74 T 20 2.00 1%, 33
PR A A A R 3R 120 h S,

PR AR DR ALERFAE, FFEL5 T4 168 h, FIREE
R e E S il s N IR s 2R g S e b Vi
PERGE, Akl 2B SR 1) K
5001 -+ G/pHKA-sp-pel

4501 -= G/pHKA-a-pel

400 - G/PHKA-AOXm-a-pel

350
300
250
200
150
100

50
0!

24 48 72 9'6 120 144 168
Time / h
4 BLAREEFRgRhLk

Fig.4 Pectate lyase activity curves for recombinant P. pastoris
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Fig.5 SDS-PAGE analysis of recombinant pel
7Z: M-Prestained Protein Ladder, C-Control (G/pHKA),
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Table 1 Effects of divalent metal ions and chemicals on the

activity of pectate lyase pel

Metal ions or chemicals ~ Concentration Relative activity/%
No addition - 100
Ba** 0.5mM 64.0947.71
Ca?" 0.5mM 613.13420.27
Co* 0.5mM 71.4349.71
cu® 0.5mM 82.6349.98
Fe?" 0.5mM 189.9649.57
Mg?* 0.5mM 168.7346.58
NiZ* 0.5mM 156.37419.13
zn% 0.5mM 73.3644.38
EDTA 0.5mM 0
SDS 0.1% 166.80425.61
3 &g
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