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STUDY ON SYNTHESIS OF TREHALOSE BY A NOVEL MICROBIAL ENZYMATIC SYSTEM

WANG Shao-Xiao'! WU Jin®**  GAO Chur-Xiao® CHEN Meng® CAI Tong-Yi' ZHANG Shu-Zheng
{ School of Food Science, China Agricultural University, Beifing  100094)"
( Instisute of Microbiology, Chinese Academy of Science, Beifing  100080)%

Abstract: The genes of mallooligosyl trehalose synthase ( MTSase) and maltooligosyl trehalose trehalohydrol
(MTHase) from Sulfolobus shibatae B12 were expressed in E. coli. Trehalmse was synthesized from starch by purified
MTISase and MTHase at pH 5.5 and 60°C. Based on & detailed analysis of the reaction products, it was venified that the
minimal maltooligosaccharide as subsirates for the enzymes was maltotetraose in the reaction. The yield of trehalose in-
cressed with substrale length. At the same time, low -1, 4 glycosidase activity were found in two enzymes, which
hydrolyzed o1, 4 glycosidic linkage of the reducing end of maltooligosaccharide or starch. Glucoses were produced as
by-products. The minimal maltooligosaccharide as substrates for glycosidases were maltoiriase and maliotetracse in the
hydrolysis teaction, respectively. It was presumed there were two diffetent active centers in the MISase.

Key words: Trehalose, MTSase , MTHase , Synthesis , Starch

WHHE (trchalose), H—FHMA N HERBRELS o1, | BITFRERETHRMNIERFE
T, AERERREE, MEREY RS> TFHMKRES 2EMNEPER, BHigt+a
T IGEEMT L AXSRLRENEETEDHAGBRER, FEYRHREEY
B, RATETHAERE. BEBIASEENHENRERE, F&58H
REFRE (Mallad) KB, FEREBESERESWENRS, BRHTEN TR
MR R RIS, WTRATERMALS, FRFKRN. ERER
W, ESNEHR, B THIZ, NS RmAMEIS T BRI

BRBNHS R B IERAMEYHIZE . REEANME, BRSNS MT-
Sese il MTHase FOTHRIVER, HE# KM A EER. ZEHFEEES SR ER &
Wi EA IR —F ER B A A Tk b4 e T AT SE SRR

ALREC R TS HMRLHE (Sulfolobus shibatae) B12 ] MTSase A1 MTHase £
EHEXBFE BT T &%, dFHEHABATALE, TR, B3 7TEE
. 8T MTSase i MTHase FZEP R IR FRERR VAT BN, P18 RAA TR AT B0 ol P B 44,
ATATERE 0 A TR B AR (K A% pHL T T LR, RERFIEAE P IEMm B4k, RERY
BR, B TRASRPIRE, MR T RMERE, B8 7T AR, EAXKA RN
RETR

1 #REHZE
1.1 EmMiEFRTE

7= MTSase () BL21 1 MTHase B DHS3 2P TR AN AR LR EZWE., WEFER
BB B NIk [4, 5],
1.2 TERM

WER AT =5, EE. EFE. EFE=. W, A, A, LB 5
ER. 8k XE SICMA A8 %, EFEBAITENRT 78, TE2BRiE
BEAF™ & |
1.3 A&
131 EEEHEYIRE . MTSase: 8425 85 WICHRY, MTHase: §UI5E 775 W3CH#R (S].
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WE2EE: 0.5mL 2% B 2LAHE (pH6.0) 7 40°CH M 5min, MAFAEHBITFHOEH
# 0.5mL, 40°CNYE 30min J5 DNS BRHliE FRE . —F NBACAEAHEE 1pmol HEHE
MR R R R .

1.3.2 BEER0sifl. RN THE DI21 # DHS3 I5REHE, EBEANEL, HHER
LW, BRENBERPNIALCBRENBEEBSERE, BREOETRE; LIFRE
T0CHKEH M 30min FFREL, FEERTHEAOTE, WELE, A VIVAFLOWS)
A THE, W L DEAE-Sepharose FAST FLOW B 732 #2kE il Sephacryl S-
200 43 FEER L ISR T B4, 25RE T iR A MTSase 7l MTHase,
1.3.3 MERIAMHTE:: (1) BBUBHNE: Ji Somogyi-Nelson EMES . (2) BHH
FERH AT E: (HPLC) : Waters™ 600Controller, Waters410 RI & {X, TL-9900 ﬁ%ﬁﬁ
THeskdkid, 3%4H . REZEX RNM CARBOHYDRATE, ¥isi#d: /K, #i: 0.6ml/min,
iR : 80°C; #tHER: Sul. (3) BERNIF=R (wiw) = RANGHERTZHES B/
BRPEER S’ < 100%, FRPEEe. SE8SBAME BRI (71, 4)
PR RERAEME (TLO): BN BT KEESM: K=2: 1: 1, Li7R
F2k, BAFK 4g KM dml ZERE T 200 mL FIF A 20 mlL 85% BB RTB 5
HERBREANE, EEMAT 0TH 10~ 15Smin ¥ REFER.

2 HR5ITiE

AR 1% WEM WA, WM, XFHE. EFEE (S, W, H N, L
W), HEERH. XERORMEHCOIRY, 45 pH 5.5 BT IMASHEE 60°CRIR R
— Bt LR, FH HPLC A TLC JF A MBS O K R A= - B A B 5R0

F 1A L,
1 &M R &

K#y [ TLC #7352 Y (RRER)
4N  MTSase + MTHase W ‘
YW  MTSase + MTHase B
#EBE  MISamse + MTHase 1 FHW
FEFZH MTSase 12 M. FEW., EF=%
MTHase 7 HEZHE
MTSase + MTHase 2 WiEgkE, Ei¥. EFF-W
FHPB  MTSase 14 B, EEN, FESR. BEEEETLE
MTHase 8 WA, . FIFME
MISase + MTHase 3 WHRE. FIM. HEE %), EF=H
EHAH MISase 16 WENE. FEN. R, SENEEFIN, SEREEETR
MTSase + MTHase 4 M. EHE. B (%), E¥=H
FEAMW  MTSase + MTHase 5 HEE, Z3W. BWH (0%n). EF=F
FHE LM MTSase + MTHase 6 WER. Z9W. BE% 57%). EF5=8

MISase 0.1U/mL, MTHase 1U/mL, FR¥ 12 h

EAKET, BREVEREAMNERRERNE, —RKEBENE2X M EE

H—EME; W7E HPLC 4, REZEX RNM CARBOHYDRATE &t HEEXT/NT = 4 ik
SFARSENEEH, =R NSRS ; TLC e JLMEFEEHG —EN
BEE, AREeR,; WaASFH A ERNNE, BSHKRENBUTERE S &80
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1 R R IR RN R TLC 458
9~ 11: 0.5% MM, 0.5%FFE. 0.5%FE" R,
13, 15, 17; 0.5%EFE=8 ., 1EHNE, 12 F0MnE, HERSRR1L

R, SRR KR A (OB G —
ML T —
S 4 Masaru K 5 AR, 3 A B 0-0--5-0-0-0-0-0

{tnfﬁ (SulfOlObus SO{!fatancm) KM1 E{] MTSase MTSase Eﬁﬁ%(dpn]
1 MTHase ] FI 32 2F SR8 7= A5 8 OB A AL 40 mT O-0O-e O-0-0-0-0-0
UK 2 BiR: B 5EH MTSase UK A/PT= lMT%ﬁi%w@ﬁﬁ(m

REFEEREY ., B4 FABEEERY
HERBERMA o1, 4 BEEFEEARN o1, 1T @ OT Eﬁiﬁoﬁ}(od.pe—ﬁ?gﬁﬁo
@, BREFEEAEEN, MIMHase B#—% X
K o1, | PRGN o], AMFTRAR mﬁfﬁﬁiﬁﬁg}fgﬁ@“““e
WAL AEESOTERaRER RS O WEHRE, @ HUWARAFAS
T £ WERBHEBMIEN T X -4, e 1,4 AR, - a-1,1
MTSase 1 MTHase H T f —FP B AR A BB BL - - fismte, TpnREH
RAERENE. 55 KM REE, B2 M
NS RS TR A B/NR R E H IO, MAREE=MN, XSHEMZH
B RFRT RN S R s EY Sz A, F1NEREER, BI2K
MTSase 1 MTHase #0E4 500 o-1, 4-HERHEREY, BKBEHEFERRE o1, 4
B, £REEEAN FIOEFEE, XTHRESERSHIET AR
TR, HARLIE TR, MTSase 71 MTHase BEFI B/ NEDI R B R Z F = WAIE
EPUE, BT B12 MTSase B/ E2I HB 48 ARG =M i £ 5, #ED B12 A9 MT-
Sase ] BEFF - T AL BT A [RAERALTE P AL

hig | BERIRT LB H, MTSase F MTHase 51k 3 22005 A pl s BERR 007 R A HEFE
S T AR, R, EEREEFENNEERENER TRRRARE
BrR, XTEEHTFEFEE. DEREERPERT FREGEHRAIERHNZ
FERERS%H

RIS 2R, BTN MG 82%, FENIE ISR RO
3% T LRI A (R EE F 2 A A, W MTSase fil MTHase REEFEAIT o1,
AEEREGAERE, W ol, 6 WTRFEAN, XERAZEESD RAROHE
EAMBRESN, HAWREREFRE., MRNMERPMALE 28BN, HTHE
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2 BHERERNKRRER

I . 4 ¥ (RRR)
FISAIEH  MTSase + MTHase HEH (7). BRME (2%). LEXW
MTSase + MTHase + %8 22K WEE (%), BRE (29). HEXH
HEER  MISase + MTHase it
MTSase + MTHase + B8 28§ WEM (8.19%). HWE (TL.4%), HEES
FIM  MISase + MTHase HWER (14.11%). BER (32.24%). FEMNH
MTSase + MTHase + 38 2B WER (19.35%) . BRE (48.20%). FEAHH

MTSase: 0.10/ml, MTHase: 1U/ml, HFHZEE0.16U/ml, N 12k

B RO e, EXHERTERESAER, ERTARBNTFRARZEZE LK, §
BT RN AN, HERAT 70% L L, TG0 2 2ERRE 5 SR R
MEHEREAKR, XREN—FEMANER#KEE, BRI SaE; HKRE
MFEBTRBEZEFENN, LA «l, s FROETXMERE, 6 XMARER,
M TS MTSase Ft MTHase 7K 8 50 R EE X BIZE 2.

mETIREIERETE, EMREFEREEARAN—TEEIRNA, BT,
ERERKERRTR4BE; BEdFiengEk, hlEas L8, BRAESE
UilE, FIELRERERRENTE, HEERIFRYER> FHRERGERXE, It
§b, @17 MTSase B MTHas KBRS SUNFFTE, YA — RO EM -, WREE
TN, MR NEE, BOWRENER, CRESEE
RN TFECH.
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