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Expression of a pectin lyase A gene from Aspergillus niger in
Pichia pastoris GS115
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Abstract: In this study, the mature peptide sequence of a pectin lyase gene A was amplified from Aspergillus niger strain EIM-6 by
using RT-PCR reverse transcription technique. The cloned gene was then inserted into a Pichia pastoris expression vector pPIC9k to
produce the recombinant expression plasmid pPIC9K-pelA. By using electric shocks, we successfully transformed the recombinant
pPIC9K-pelA into Pichia pastoris GS115. The activity of the engineered strain reached to 2.3 U/mL after induction with the final
concentration of 1.5% methanol. SDS-PAGE analysis r evealed that the pPIC9K-pelA transformant had an additional protein band of
approximately 38 kD, which was not present in the control. There were no significant differences between the recombinant and native
pectin lyase with regard to their hydrolysis activities.
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Table 1  Whole genome amplification primers

Primer name Primer sequence (5'-3")
Forward CCC GAA TTC GCA GTC GGC GTG TCC GGC TC (EcoR )
Reverse CGC GCG GCC GCT TAC AGG TTG CCC TAG CCG G (Not )
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Table 2 Methods of measurement for pectinases activity

No. Sample Control

Add substrate 2.9 mL
2 Preheat 30°C, 3 min

Add substrate 2.9 mL
Preheat 30°C, 3 min

3 Add fermentation supernatant Hydrolyze 30°C, 30 min
0.1 mL
4 Mix Add hydrochloric acid 1 mL
5 Hydrolyze 30°C,30 min Mix
6 Add hydrochloric acid 1 mL Add fermentation supernatant
0.1 mL
7 Mix Mix
8 Tespng at 235 nm after zero 235 nm zero setting
setting
129
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Fig. 1 PCR amplification of the cDNA encoding the PLA from
A. niger EIM-6. M: DNA marker; 1,2: PLA gene without introns
abtained from Aspergillus niger EIM-6.
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Fig. 2 Electrophoresis after digestion by Not I and EcoR I of
the pPIC9K+pelAcDNA. M1: A-Hind III digest DNA marker;
M2: 200 bp DNA marker; 1: the plasmid of pPIC9K+ pelA
digested with Not I and EcoR I; 2: the plasmid of pPIC9K+
pelA digested with EcoR 1.
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Fig. 3 Identification of Pichia pastoris GS115 positive clone
by PCR. M: 200 bp DNA ladder marker; 1-3: positive
recombinant of GS115; 4: negative recombinant of GS115.
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Fig. 4 SDS-PAGE analysis of the expression recombinant
pectin lyase in P. pastoris GS115 transformant. M: protein marker;

2: negative recombinant of GS115 (pPIC9K); 1: positive
recombinant of GS115 (pPIC9K+pelAcDNA).
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Fig. 5 Activity analysis of PLA by transparent zone.
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Fig. 6 Pectin lyase activity of the P. pastoris recombinant with
1.5% methanol induction every 24 hours.
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Fig. 7 Optimum temperature for reaction of the recombinant
pectin lyase A.
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Fig. 8 Optimum pH for reaction of the recombinant pectin
lyase A.
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