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Research Progress on Trehalose Synthase

WU Xiu-Li YUE Ming DING Hong-Biao"

(Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Trehalose is a naturally occurring non-reducing disaccharide. This sugar has been known as a
protector of biomembrane and macromolecules. And it has been widely used in foods, medicines, cosmetics.
Trehalose synthase (TreS) is an intramolecular transglycosylase. It can catalyze the conversion of maltose
into trehalose in one step. As the simple protocol and cheap substrate, it is very prospect in the industrial
production. Here we have discussed the properties, catalytic mechanism and gene-engineering of TreS, and
also proposed some solutions to its present research problems.
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4 Ba?® Mn?*" Co*
[5-7]

[8,9] [10,11] [4] [12]

>

[13] [14-17] [18-20] Picrophilus torridus

[18]

172006  Giannesi
Chaetomium thermophilum

>

var. coprophilum a-

) > , Pimelo-
bacter sp. R48 25°C
2 WFIEEEOEEROEE L2 R (E 1) 76%Y; Picrophius torridus 20°C
70%; Pseudomonas stutzeri CJ38!'%
15°C 75%; Thermobifida
fuscal'®! 25°C 60%:;

B

25°C~35°C, pH 6.5~8.0 ,

Propionibacterium freusenreichiit'?
Kn 10 1996 , Nishimoto

>

Propionibacterium

freusenreichii'? pH 5.2, Thermus aquaticus ATCC 33923
45°C; Thermus aquaticus!'*! ; 60°C
65°C 80°C 60 min 40% 72 h, 70%,
5.5~9.5 pH - Picro- 40°C s 82%[14]
philus torridus!'® 45°C, , Nishi-
pH 6.0, pH 50  60°C moto 14 2.5%~40%
1 mmol/L Cu®’" Hg** Ag" SDS )

[4,14,16,18]
b

, EDTA 1 mmol/L Mg®"  Ca®'

*1 ZIgERiErERESE

Table 1 Identified trehalose synthase

Km
Strain name Optlmum Teactlon Substrate conversion rate or Inhibitors Reference
conditions K value
. . 81.8% (5°C); 80.9% 1 mmol Cu**, Hg”', Ni*", Zn>";
Pimelobacter sp. R48 20°C, pH 7.5 (15°C); 76.7% (25°C) 10 mmol Tris (4]
Thermus aquaticus 65°C, pH 6.5 82% (30°C); 80% (40°C) 1 mmol Cu**, Hg*", Zn™"; Tris [14]
. 1 mmol Cu*", Hg”";
o o 0, ] . 0, ] > >
Pseudomonas stutzeri CJ38 35°C, pH 8.5~9.0  72% (35°C); 75% (15°C) 10 mmol Ba**, Ca®*, Co**, Mn?* [10]
1 mmol Hg**, AI**, SDS, Cd*', Cu**
0, O, . 0, 0, . b b b > E
Picrophilus torridus 45°C, pH 6.0 Z(l)of (égog)’ %S 0n Pb**, Tris; 10 mmol Mn?**, Zn**, Mg*", [18]
o ( ) Sr**, Ca®", Co*", Ba*", Ni*", Fe*"
Mycobacterium smegmatis pH 7.0~7.2 42%~45% (37°C) Glucose [5]
- . L o K (maltose): 6.4 mmol/L 24 o
Propionibacterium freudenreichii 45°C,pH 5.2 K., (trehalose): 64 mmol/L Cu, Tris [12]
Thermobifida fusca 25°C, pH 6.5 60% (30°C) Glucose [16]
Thermus thermophilus HB-8 65°C 61% (70°C) - [17]
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R , TtTS 88% , TtTSDC
20% ; TtTSDN
Picrophilus torridus!'® 20°C (Deinococcus radiodurans) (DrTS)
3.6%, 60°C (DrTS-TtTSDN), 15°C
19.2% 40°C, :
(81 Picrophilus torridus 60°C 30 min , DrTS-TtTSDN
Kea/Km  2238.1(mol's™), Keat/Km 83% , DrTS
892.1(mol's™), (10 mmol/L)

Kea/Km  709.8(mol's™)

(61, Thermobifida fusca 4 BN TR ARG AY B 2B

20% R
30% 60 kD~80 kD :
[10]
110 kD
3 REALHLE MBS ’
1996 , Nishimoto
, Thermobifida
2003, Koh fuscal'” Thermus aquaticus ATCC 33923!""!  Picro-
phius torridus"®  Pseudomonas stutzeri CJ38!'"
, a-1,4- a-1,1- Mycobacterium smegmatis ATCC14468")  Thermus
2 ) caldophilus GK24%
; a-1,1- (254 mg/L)
2006  , Chen
Picrophilus torridus ( )
Asp™® ’
Glu2* Aspm His!%  Hig310018] ’ Cho
e ) ) (131 , Thermus caldophilus
1%(His 11%) , Picrophilus
_ GK24 pH ,
torridus o-1,4-
45°C 65°C, 70°C
o- 5
Asp203 G1u245 Asp3ll HiSIO6 His310 16 d 90% >
. Gl Asp™® 6d 13%
10
2007 , Wang
. 5 WEBEWNAEYMERESNT
(Thermus thermophilus) (TtTS) C
415 (TtTSDN) “Trehalose synthase” NCBI
(20] (TtTSDN) TtTS(TtTSDC) , 196 (
65°C 40°C, ) >
s 80°C 30 min ClustalX , 5
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( 2 196 ,
400 1000 ,
, 100~500 5 ,
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Table 2 Analysis of conserved amino acid sequences in trehalose synthase

Oriein Strains Region 1 Region 2 Region 3 Region 4 Region 5

g NHTSDQH HQPDLN NHDELTLE GIRRRLAPL YYGDEIGMGDN
Picrophilus torridus DSM9790 105 173 309 341 374
(GI: 48429789) NHVSDQH SQPDLN NHDELTLE GIRRRLAPL  YYGDEIGMGDN
Thermus aquaticus ATCC33923 100 164 304 336 369
(GI: 20140415) NHTSIDH HQPDLN NHDELTLE GIRRRLMPL  YYGDEIGMGDN
Pimelobacter sp. R48 112 177 325 357 390
(GI: 1536814) NHTSDAH HQPDLN NHDELTLE GIRRRLAPL  YYGDEIGMGDN
Corynebacterium glutamicum ATCC13032 149 214 356 388 421
(GI: 23308924) NHTSDQH HQPDLN NHDELTLE GIRRRLSPL  YYGDELGMGDN
Pseudomonas putida KE2440 113 179 320 352 385
(GI: 26990760) NHTSDQH HQPDLN NHDELTLE GIRRRLAPL  YYGDELGMGDN
Mycobacterium tuberculosis H37Rv 140 205 348 380 413
(GI: 15607268) NHTSESH HQPDLN NHDELTLE GIRRRLAPL YYGDEIGMGDV

6 H HiELE R 3 ) S g %= 6.2 YIRS B AL 5]
6.1 MHEUNEFEAIFMRRD

[23]
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