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Abstract

This work focused on characterization of the starch degradation activity from extremophile strain Deinococcus geothermalis. Glucoamylase gene
from D. geothermalis was cloned and overexpressed by pET-21a vector using E. coli BL21 (DE3). In order to characterize starch degrading
activity of recombinant glucoamylase, enzyme was purified using HisPur Ni-NTA column. The recombinant glucoamylase from D. geothermalis
exhibited the optimum temperature as 45°C for starch degradation activity. And highly acido-stable starch degrading activity was shown at
pH 2. For further optimization of starch degrading activity with metal ion, various metal ions (AgCl,, HgCl,, MnSO; - 4H,0, CoCl, - 6H,0,
MgS0s, ZnSO;. TH,0, KySOy, FeCl, . 4H,0, NaCl, or CuSO,) were added for enzyme reaction. As results, it was found that FeCl,.4H,0 or
MnSO; - 4H,0 addition resulted in 17% and 9% improved starch degrading activity, respectively. The recombinant glucoamylase from D.
geothermalis might be used for simultaneous saccharification and fermentation (SSF) process at high acidic conditions.
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Fig. 1 SDS-PAGE of purified recombinant glucoamylase (87.5
kDa) from FMEL-J1 using HisPur Ni-NTA column. (lane 1: cell
extract, lane 2: passing through, lane 3: washing buffer, lane 4:
elutionl, lane 5: elution2, lane 6: elution3).
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Fig. 2 Enzymatic activity of recombinant glucoamylase from D.

geothermalis for optimum temperature and pH.
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Fig. 3 Thermal stability of recombinant glucoamylase from D.
geothermalis. Symbols: Enzymatic activity 30°C(H), 40°C(9),
45°C(@).
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Table 1 Metal ion (AgCl,, HgCl,, MnSOjy . 4H,0, CoCl; - 6H,0,
MgSQ;, ZnS0;,- 7TH;0, K;SOy4, FeCl;.4H,0, NaCl, or CuSOy)

effects on enzymatic activity of glucoamylase from D.

geotermalis.
. Relative . Relative
Metal ion L Metal ion .
activity (%) activity (%)
Fe2+ 117.40+0.10 Na+ 98.46+0.22
Mn2+ 109.17£3.00 Mg2+ 97.53+0.29
Cu2+ 105.05+0.28 7n2+ 97.12+0.14
K+ 102.99+0.05 Hg2+ 96.70+0.06
Co2+ 100.31+0.14 Ago+ 90.83+0.10
10 mM metal ion
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