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Abstract: After constructed a 3D-Model and make the multiple sequence alignment of amino acid se-
quences of trehalose synthase from Meiothermus ruber CBS-01, we performed site-directed mutagenesis of
D200G/H165R, R227C, R392A. And the ablity of convertion was detected. D200G/H165R and R392A lost
their activities basically, while the ability of convertion of R227C declined at 50°C. When reacted at 37°C,
D200G/H165R lost its activity, while R392A and R227C dropped their ability. At last, we found that R392
and D200 had important role on activity of enzyme, while R227 had little affection.
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Table 1 Strains and plasmids used in this work

Strains/Plasmids Genotypes Conserverd in this lab

E. coli DH5a SupE44 hsdR17 recAl endA1gyrA96 thi-1 recAl Conserverd in this lab

Aara-leu7697 AlacX74 A phoAPvull phoR
araD139 ahpC galE galK rpsL
F'[lac+(laclq)pro] gor522 ::Tnl0 (TcR) trxB::kan
(DE3) pRARES6 (CmR)

Rosetta-gami(DE3) Provided by Professor Shen Ping

pET-21a Conserverd in E. coli. Amp" Conserverd in this lab
pET-21a Ts2.9 Conserverd in E. coli. Amp', contains treS gene
pET-21a D200G Conserverd in E. coli. Amp’, contains treS gene with mutation at D200 o
. Construction in this work
pET-21a R227C Conserverd in E. coli. Amp', contains treS gene with mutation at R227
pET-21a R392A Conserverd in E. coli. Amp', contains treS gene with mutation at R392

®2 ASBFANSY

Table 2 The primers used in this work

Name Primer sequence(5'-3") Usage
pET-21a Ts2.9F CTTGAATTCATGGGTGTGGATCCTCTTTGG TACAAGG
Amplify treS gene
pET-21a Ts2.9R GTTTAGTCGACCTAGCGGGCCCGTTCCTTC
D200G 1 GTGCCCTCCCGCTCGTACAGGTAAGGGATGGCGCCCA
D200G 2 GGGCTGACCTGGGGGTGGACGGCTTCCGGCTGGGCGC
R392A 1 TTGCGGTCGGCGTACCACTGCATGGGGGTIGCCACC
Primers for site-directed mutation
R392A 2 GACAACCCCTTCCTAGGGGACCGCAACGGGGTGGCAAC
R227C 1 TTTCCCGGGCCGTAGCGCTTCTCCAGGGCGGCGCACAG
R227C 2 TCCCGGAGACCATCGCCGCGGTAAAGCGCCTGIGCGC
P1 AGCCCCTTTACCCCATGACCCTGGGC
Primers for test
E4 ATCGAGTTTGGTGTTCCAGCTGGAGG

Note: The digestion site is bold; The mutation bases are bold and underlined.
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Note: a: Four conserved amino acid sequences of trehalose synthase and some a-amylase family enzymes and their putative catalytic site

TreS T. aquaticus
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M. tuberculosis
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P. stutzeri
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Fig. 2 Comparison of the deduced amino sequence of TreS

4

¥l b: M. ruber

191

The catalytic residues are in box; b: Comparison of the deduced amino acid sequence of treS gene from M. ruber with other closely related
TreS. The conserved active sites deduced are denoted by asterisks. The alignment includes amino acid sequences from Rhizobium legumino-
sarum(Accession No. YP 765212), Salinibacter ruber(Accession No. YP444982), Thermus thermophilus(Accession No. AAQ16097).
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( 3) D200G , 60°C 1 h
600 bp 2289 bp, 2889 bp( 12000 r/min 4°C 15 min,
3a); R227C 681 bp 2208 bp, SDS-PAGE R
2889 bp( 3b); R392A , 110 kD( 4),
1076 bp 1813 bp, 2889 bp( 3c) ,
SalI EcoR 1 s
pET-21a s ) TII:} kl[;()
PCR 300 bp 100
( 3d),
: D200G , 63
H165R R PCR 50
23 BERBEAMRIEGFEEEDN
R 50 mmol/L
30
20

B4 RTARFEBEHEFHM SDS-PAGE 1l
Fig. 4 SDS-PAGE analysis of wild-type and mutant of TreS

: 1: R392A ; 2: R227C
; 3: D200G 3 4: pET-21a
3 5: pET-21a Ts2.9

; 6: ProteinRulerIII.

Note: 1: Cell-free extracts from Rosetta-gami(DE3) transformed
with pET-21a R392A; 2: Cell-free extracts from Rosetta-gami(DE3)
transformed with pET-21a R227C; 3: Cell-free extracts from
Rosetta-gami(DE3) transformed with pET-21a D200G; 4: Cell-free
extracts from Rosetta-gami(DE3) transformed with pET-2la; 5:
Cell-free extracts from Rosetta-gami(DE3) transformed with
pET-21a Ts2.9; 6: ProteinRulerlll; The line shows the trehalose
synthase expressed.

, HPLC

3 EBLEMPCRUEBESARERREMER ( 5a ) pET-21a
Fig. 3 Construction of site-directed mutagenesis by Over-
lap PCR and the result of test

. a: 1:Markerlll, 2: D200G , 3: D200G , ( 5b)( ), pET-21a
4: D200G ; br 1: R227C , 2: R227C s Ts2.9 ( 5¢),
3. R227C , 4: MarkerIII; c: 1: R392A ,2: R392A

,3:R392A , 4: MarkerIII; d: PCR 1 2

35 : pET-21a R227C pET-21a R392A pET-21a D200G ’ ’
pET-21a Ts2.9, 4: pET-21a , 6: MarkerlII. 5
Note: a: 1: Markerlll, 2: D200G 5’-end segment, 3: D200G 3'-end
segment, 4: D200G integrate segment; b: 1: R227C 5’-end segment,
2: R227C 3'-end segment, 3: R227C integrate segment, 4: MarkerlIII; , D200G/H165R
c: 1: R392A 5’-end segment, 2: R392A3"-end segment, 3: R392A R392A 50°C
integrate segment, 4: MarkerIIl; d: Nested PCR test 1 2 3 5:
pET-21a R227C pET-21a R392A pET-21a D200G and pET-21a 12'h ) 12 h

Ts2.9, 4: pET-21a, 6: MarkerIII. ; R227C 50°C R
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Fig. 5 Analysis of the products of the TreS-catalyzed reaction by HPLC
s a: 5%(W/V); b: pET-21a 5% ;e pET-21aTs2.9 5% .
Note: a: 5%(W/V)of each standard glucose, maltose and trehalose; b: Reaction of 5% maltose and cell-free extracts of transformants with
pET-21a as the expression plasmid; c: Reaction of 5% maltose and cell-free extracts of transformants with pET-21a Ts2.9 as the expression
plasmid.
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Table 3 The percentage of the components of the mutants at the different temperature(%)

50°C 37°C
pET-21a PET-21a pET-21a pET-21a pET-21a PET-21a pET-21a pET-21a
TS2.9 D200G/H165R R227C R392A TS2.9 D200G/H165R R227C R392A
Glucose 18.1 0 7.0 0 8.6 0 2.0 0.4
Maltose 26.0 100 54.3 100 28.8 100 43.9 90.7
Trehalose 55.9 0 38.7 0 62.6 0 54.1 8.9
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. R392A D200
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) C 400
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