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Abstract: Thermostable a-amylase is a group of important industrial enzymes famous for their earliest
industrial usage tracing back to thousands of years ago. Thanks to their advantages such as thermal
stability, high efficiency on starch liquefaction and the easy-to-stock nature, the thermostable a-amylase is
widely used in starch-based sugar industries, food fermentation industries, beer and other brewing
industries, and textile printing and dyeing associated industries, respectively. This review covered the
advances in the studies on the thermostable a-amylase regarding the producer strains selection and
construction, structure-function relationship of the enzyme, the ways for improving o-amylase enzyme
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activity and the approaches of heterologous expression of the enzyme, respectively. In addition, the status
quo of thermostable o-amylase exploration worldwide was depicted in general, and the comparison
between domestic achievements with the global leading establishments was made in the specific.
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Table 1 Different sources of thermostable a-amylase

s IR SN 75 3k
Strains Optimum reaction References
temperature (°C)
Alicyclobacillus sp. 75 [10]
Bacillus amyloliquefaciens 70 [11]
Bacillus flavothermus 60 [12]
Bacillus lentus 70 [13]
Bacillus licheniformis 100 [14]
Bacillus stearothermophilus 70-80 [15-16]
Bacillus subtilis 70 [17]
Chloroflexus aurantiacus 71 [18]
Desulfurococcus mucosus 100 [17]
Dictyoglomus thermophilum 90 [19]
Geobacillus bacterium 80 [20]
Geobacillus stearotermophilus 70 [21]
Halothermothrix orenii 60 [22]
Lactobacillus amylovorus 60-65 [23]
Lactobacillus plantarum 65 [24]
Lipomyces kononenkoae 70 [25]
Myceliophthora thermophila 100 [26]
Pyrococcus furiosus 100 [27]
Rhizopus oryzae 60 [28]
Pyrococcus woesei 100 [29]
Pyrodyctium abyssi 100 [30]
Rhizomucor pusillus 70 [31]
Rhodothermus marinus 61 [32]
Seytalidium thermophilum 60 [33]
Staphylothermus marinus 65 [17]
Thermococcus aggregans 100 [17]
Thermococcus celer 90 [17]
Thermococcus guaymagensis 100 [17]
Thermotoga petrophila 85 [34]
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Figure 1 Structure of a-amylase

TE: A: o-TERIIOZE AL By 45H930 A /B AI(TIM #if)
M REEEPS. S5 A LIS R, SHEE B LALT G R, 4
F8E C LATE (6 R

Note: A: The domain organization of a-amylase®”’; B: Schematic
representation of the a/p barrel (TIM barrel) of domain AP

Domain A is shown in green, domain B is shown in magenta, and
domain C is shown in cyan.
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W EE IR, Ca® HAEAEXH T i oY R Y
AR A BRSO VE R . Li 25 2601 24 s
Fiil a-JERHIE AMY 121 LA 5 mmol/L Ca™ i, 7E
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Mg A PR E AR B TR IR B R

A TR] R 54 25 FLA TR D8 B B TE 45 4 B R AR
L, (A7 FARBU AR R 22, Li %1
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/

|
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Figure 2 Topology of a-amylases

TE: 4 MORSFIY T SR A7 1 P R L HE 2R ).

Note: The positions of four conserved sequence patterns are
indicated with dashed boxes®".
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AmyAB (AAU84698.1)
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50 FYRARKRGHGDLEGLTOKLDY LK D'FET KNDLOVNGIWMMPVNESPSYHEYDVTRY YW 108
50 FYDANKDGEGDLESL TOX LD Y LNDGHSHT KND LOVNG IWMMPVHEPSPSYHEYDVTDY YN 108
50 F¥DANKDGHGDLEGLTQXLDY LNDGNEH TENDLOVNG IWMMP VNPS PEYHKYDVTDY YN 108

AmyF (AAX84031.1) 56 FYDANKDGHGDLEGLTOELDY LNDGH SHTEND LOVNG ITWMMPVN ESPEYHEYDVTDY YN 114
AmyA (AAN52525) 42 FYDEDEDEIGDLEGITERLD ':'I_}'D-:L!I‘I ADLGVHNGIWLMPIFESPEYHGYDVTOYYE 100
Ca, Ca,

3 GenBank #0 Swiss-Prot #{#7 £ f BMW-E I EEFI4E X B B9 N Kif & 41880 % = te !

Figure 3 Multiple alignments of N-terminal domain of BMW-amylase and related proteins in GenBank and Swiss-Prot

databases™!!

. BIRS 5L A 00N . A M EILIR S M A KGR EBAERD, BMW-SERER B B R ZEMAF B WHO (ABU54057.1),

AmyA 3k H H. orenii (AAN52525).

Note: The amino acids participate in the calciumbinding sites and the ones selected for mutagenesis are marked by gray and black boxes,
respectively. BMW-amylase is from B. megaterium WHO (ABU54057.1) and AmyA is from H. orenii (AAN52525).
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EmR

CmR

pTA1060 ORI

Hind 111-Sda 1
ligation of pst promoter

l

Hind 111 (186)

Nde 1 (2268)

pSNamy37

Nde 1, T4 DNA Polymerase,
EcoR | amylase fragment

Hi 186
pUC ORI ind 111 (186)

amy

amy

Nde 1 (4116)

pTA1060 ORI

Pst 1, T4 DNA Pol
ligation

Hind 111 (186)
Pst 1 (345)

pSTamy641 amy

7027 bp

CmR Sal 1, T4 DNA Polymerase,
EcoR 1 ligation of amylase
fragment to pHPst

Rep =
pTA1060 ORI

pTA1060 ORI CmR

4  B. licheniformis MSG T 5} iR 1X 151 491 PELi8 A9 3% 3% Bk RO 432

Figure 4 Construction of expression plasmids for catabolite repression free expression of B. licheniformis MSG'™!
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E 5 PrsA® #0 PrsA® gy A&

Figure 5 Modelled structures of PrsA® and PrsA®™™

W A RAMEFAFFEE PrsA™; B: A B. NSPO.1 Y
PrsA®N; C. FEZH PrsAPI BN,

Note: A: PrsA from B. licheniformis; B: PrsA from B. NSP9.1; C:
Recombinant PrsAB BN,

a4l PrsA® PN AR a-BEMEESL R, 5RR
PrsA®' il Prs AN Y B A L , 2T E B PrsA® PN
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ZEFOAT IR B 53 WA S o
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