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Fig. 1 SDS-PAGE of purified PL. 1. Culture supernatant; 2. Pro-
1.6.2 (ESI-), tein marker; 3. Purified recombinant PL.
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Table 1 Purification of recombinant pectate lyase produced by E.coli IM109 (pHsh PL)
Procedure Tota}é)lrgotein Total pe/c[tjate lyase Spec;i(g(;r?l(;t)ivity Purification (fold) Y/i;old
Culture supernatant 41.7 7,381 177 1 100
Dialysis 9.7 4,229 436 2.46 57.3
ENVI-18 1.4 1,512 1,079 6.21 27.7
22 PLHIEE pH FEER pH FURERE M
pH 9.0~10.0,
pH9.4 , 60 ~66 50 30min R
300min , 60min 70% , PL
pH9.4~10.5 50min (8]
, 50min pH 23 EYHPL 5HAEE PLEBAYMERZER
, pH s
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Table 2 Comparison of recombinant PL and PL from Bacillus 1S
(L/mg)
sp. WSHB04-02 N
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Items Recombinant PL WSHB04-02
SP- Fig. 2 The chart of Lineweaver-Burk.
Optimal pH 9~10 9.2~9.4
Optimal temperature 60~66 60~65 kcat=Aexp(-Ea/RT)
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Table 3 Effect of metal ions and chemical reagents on PL activity

Relative activity/

Ton(+) 15 min 24h
0.5 mmol/L 1 mmol/L 0.5 mmol/L 1 mmol/L

Control 100 100 100 100
Zn** 82.6 71.5 60.7 40.3
Mg** 103.2 122.2 102.25 107.01
Mn?* 84.5 53.2 72.1 443
Na® 83.5 86.3 84.2 62.1
Ba** 71.7 54.6 64.2 46.1
cu? 45.4 27.4 20.3 18.2
Co*" 83.3 81.1 74.8 66.6
Fe? 50.4 / 2.9 /

PL activity was determined spectrophotometrically by mea-
suring the change in absorbance at 235 nm in 50 mmol/L gly-
cine-NaOH (pH 9.4) containing 0.1% (w/v) PGA and 0.6 mM cal-
cium chloride.
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Ea : R (8.3144 J/(mol.K))

Ea 21.74 kJ/mol, 5.18 kcal/mol
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Fig. 3 The chart of Arrhenius.
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Fig. 6 HPLC-ESI-MS analysis of PGA degradation products.
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Properties of alkaline pectate lyase from recombinant strain
E.coli IM109 (pHsh PL)

Bin Zhuge, Guocheng Du, Jian Zhuge, Jian Chen"

(Lab Environ. Biotechnol., School of Biotechnology, Jiangnan University; The Key Laboratory of Industrial Biotechnology of Ministry of
Education, Wuxi 214122, China)

Abstract: Alkaline pectate lyase (PL) from recombinant strain E.coli JM109 (pHsh PL)was purified by a three-step
process including (NH4),SO,4 precipitation followed by dialysis and chromatography. The purified enzyme ap-
peared homologous on SDS-PAGE. The specific activity of the purified enzyme reached 1079 U/mg. The optimal
pH and temperature were in the ranges of pH 9.0 to 10.0 and 50°C to 66°C. The enzyme was preferable in optimal
pH range in enzymatic retting of flax. Enzyme activity slightly increased in the presence of Mg*" ion, whereas
decreased in the presence of other ions, especially Fe?*. The K,, of the purified enzyme for polygalacturonic acid
was 20.93 mg/L, the V.« for polygalacturonic acid hydrolysis was 105.3 pmol of unsaturated products per min
and E, was 21.74 kJ/mol. The results of the decay constant (kg ) analysis on condition of PL bonding polygalactu-
ronic acid (Kg=0.02 min™") and PL without polygalacturonic acid (kq=0.0342 min™') showed the substrate was
helpful to decrease thermal inactivation of PL. The products (unsaturated oligomers) from polygalacturonic acid
degraded by PL were analyzed by electrospray ionization mass spectrometry(ESI-MS). The following data were
obtained: ESI-MS m/z, 350.82 (unsaturated bigalacturonic acid, uG2), 527.04 (unsaturated trigalacturonic acid,
uG3). However, m/z 175 (unsaturated galacturonic acid, uG1) was not found. These results indicate that the final
PGA degradation products was a mixture of unsaturated oligo-galacturonides including uG3 and uG2 except for
uGl. It suggests that the recombinant PL cannot degrade uG3 and uG2.
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