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Cloning and Expression of Maltooligosyltrehalose
Trehalohydrolase Gene from Corynebacterium glutamicum

CHANG Min, QIAO Yu, DING Hong-biao
(Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: A DNA fragment ecoding maltooligosy! trehalose trehalohydrolase (treZ) was cloned from Corynebacterium
glutamicum. It was inserted into prokaryotic expression vector pRSET-B and then was introduced into the host
Escherichia coli BL121 ( DE3) pLysS. A recombinant enzyme was obtained by IPTG induction. In cell disruption
supernatant, the soluble recombinant enzyme accounted for about 40% of the total cell proteins, but some of the
recombinant protein expressed as inclusion bodies. The activity of the recombinant enzyme was analyzed by thin layer
chromatography and ion chromatography. It was proved that the soluble enzyme together with maltooligosyl trehalose
synthase was capable of decreasing dextrin to produce trehalose. The result showed applied prospect in industry.
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R YE RN s QF FI R IR T 40 B 1 35 2 a3
VG BEES BB (MTSase ) F1 22 2 ZEME AL MG BB K
f#BE (MTHase ) BRA1E I T HEEVE M A BUS 3R
Ja & XK TreY-TreZ 3& 12, B W1 S BLMG B Tk
A =R H AR AR DL R IRE M E T i A H
MR EZRRETY .

TreY-TreZ 3875 {5 3€ 45 P A A= B B 9 IR
BT 5 55, MTSase 18 FI T 32 B 0I0S B0 E 4%
TEM IR R, K R B R o-1,4 B R D
Hoo-1,1 WEEGR, R R A e AL B
% MTHase £ SR B o1, 1 W EKN o-1,4
VEH R, P U, Bl— 4 F g sk, Fat
A DTN E B T B IR SRR v B SRR A LA
T kM. FERBHEPHFERER,IH
HEEBE B EE Al AR As A
ARV I B R B Y B AR AR, B
PIA G 55 6 8 47 S R BB AT R R IR 1 MTSase
MTHase #4TRF R IF#HT R IRR B, A ERe#H—
R T TreY-TreZ B2 W LR R, 7K LB
&M B 2 RIS T MTSase 76 KB FF B o 9
EMFIA, 1B MTHase E K L EMF LA AT
X, BB A RN ENE WL A
WRIERAFTE. APPSO T 5 F 5 2 A
W SR, BB IER K B R R, R E SO
W, [ B #3584k pRSET-B™™® | 523 T MTHase
TR G RE . A ERRREIE RN
B AR = 4, {8 0 BN B I FE BB A BT SR
JEBVEB IR, AT S BB AERE N KT
IR o

1 #B5FZE

1.1 EeRFA BT

2R BRI ( Corynebacterium glutamicum )
ATCC13032( ACCC10202) Ity B o E & Mk A i
FpOREE B b0 KB FFE TOP10, BL21 (DE3)
pLysS AL I IR 775 15 FURL pRSET-B 1 78
ISl 2% 488 2% 1% Je R BT 55 T B9 Herbert (42 1518 5
pMD-18T ity B TaKaRa AH],

1.2 TREMXH
FR&IM: N U] ES . T4 DNA E#:E B TaKaRa
/N#] spfu DNA 4B, 5 1 marker Protein Ruler

T B2 eEYBARFRA R, 41w 2 F A 3%

BudA &l B RARAEAH A RAE; 2R
R AR S 0 merck 60 Foo s BT ARG N
Dionex 2500, ¥t F % CarboPac™ -2 ; KIGITFH 3L
#5 LBSOB 337 £ 4k 22150 o E = St 0 2
eSS

1.3 ASBENREFERESERKEHRE
E B SEE A BT B RIZ AR HRE
1.3.1 BREBBAEEF FEEEEMRKHE
KB reZ ¥y 5% 7EERAEIEE UniproiKB H1,
BRI K C. glutamicum ATCC 13032 BEfRZFZ
Bl g B IE K A% B (MTHase) I E HIF 5 A W
AHEHT 51 QEM3U9 (£ 566 4~ E M) I
Q8NNR1 (£ 595 MEHER) . XPNMEBFT
Sz i Rl — A ZEE 45, H 2 Q8NNR1 415 fr 5]
FIREL 6 7 75 T B BT E 1 T 87 bp, 4 BLAST [
%F,3X 87 MREEXS T MTHase Sk BiIEAIRST, #E
DA BE S , B LA e s 3] QoM3U9 B
Q8NNRI1 {£—%4i#5 /¥ 51| 1E Jy MTHase #4152
treZ, {BLL Q6M3U9 F1 Q8NNR1 45 £ B g Z Al
BBy 5 | ML E NS E R i 2
4 FIEER B P, R SEE R 2 PCR 5y
BWER B O7E Q8NNR1 EBIFE BT LFY
300 bp ALFIZ IEBERS T T iF4Y 100 bp 4L, IAE
PR R 2 B A7 51 O ZE RO — X 51 Y
PFL: 5'-GCCACGCAACGCCTCTAGCA-3' }; PRL:
5'-CCGGG-CACCCCTGAGTACGA-3', Fj X1 5| 4
DI SRR AT B R O AR, PCR 33— B
& Q8NNR1 4ASEEFE MK F B ; @K e i
100 5 ¥E M M, A 5] ¥ PF: 5'-GAAGATCT-
AGCTCGCCAACCGGCAGCAT-3'(Kpn 1 ) ,PR:5’-
GGGGTACCATTAGTTTCGGGTCAGGATCG-3' ( Bgl
II) #4758 —# B FF3 Q8NNR1L PCR 3ifE, PF
AEIE T Q8NNR1 ZghgAEH 155 25 A, PR &I T
Q8NNRI1 ZifB#E R & &, B & L TS F B R
AT BRI & L RS F TAA R H G &
E—A TR TAAT WERBZH IR, #E— IR T
FRIENT 48 E R AT B A Y 4 A R U Bk
KRN RS R A R BUSH & B #R4E, PCR
R KZE H:ddH, 0 32. 5 pL,5 X pfu buffer 10
wL,dNTPs 4 uL, 3|94 1 pL, 8 1 uL,pfu DNA
BAW 0.5 pL, 3L 50 pL, RN H:94C 4
min;94°C 30 5,53°C 30 s,72°C 2 min,30 MEH;
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72°C 7 min, PCR 5K )5, M N BZIMA 0.2
wL Tag DNA B A ,0.5 wL 10 mmol/L dATP,
72°C 20 min, BEATHN A JOBE, PAP=HE RGP A SR,
BT 5T #ikEE,

PCR =412 [E I A4, 55 72 e B bk pMD-
18T & #, r= 4 pMDI8T-treZ, ¥tk KT &
TOP10, £ H #% PCR % % J5 Pk PR e e Fe 25 52
treZ BIIERPE
1.3.2 kBHEREBMG Mg  # pMDIST-
treZ #MR%: Kpn [ #1 Bl 1 BN IG , I treZ |
B, SRR R AR IE pRSET-B #47 %
#, 7= A B ok pRSET-B-treZ , FlIZE HRIA R
REEAL KA FFEE TOP10, 2574 PCR FIEg U] Bk
J&, i pRSET-B-treZ # 4k 15 = B E. coli BL21
(DE3)pLysS 4R EAH,

1.3.3 AR HTRE KHEAFEAWER
F 3 mL SOB #4 5 % (Amp 50 pg/mL, Cm 35
pg/mL) ,37°CHELK 200 r/min IS, BEHR
FHi# SOB $EFHEFE ODgy, =0. 1,37CHEZE
ODgy =0.4 ~0.6, 11 IPTG (& ¥k BF 0.5 mmol/L) ,
24°C ,$#2FK 200 r/min #5355 4 h,

1.3.4 BHRGHERNAZE WHELS mL ik
FREE MK, =R T 300 pl Z ¥ (20
mmol/L,KH,PO,-K, HPO, ,pH 7. 0) , #3 7 B #¢ 40
Fl(ZhZ 300 W, TAERYIAE] 3 s, [A] 8K 8 s, ELATE] 3
min) , 53 1| W 52 40 RO A A U Y B TR RN DLE,
SDS-PAGE 1l B #98& H R BIHE N

BAHBABEONERS R RRAH
Bradford H HEBHMN E&HRME. BWERSTEN
imageQyabtTL #7347 o

RBAZBAANUS R LSS YRR RA
T #J BBST NTA Resin i 7 & #47,

1.3.5 #41 MTHase M B R BB 09100 &
MTSase 45 5 2 [N treY W) E 4 B pET30a-treY-
E. coli BL21(DE3) pLysS H A~3280 =R 3R, B
HEARRTHERN S ENE reZ WEAE 1A
JRBJG R KR IS ) L IR M
S-S MTSase FHLERMR 100 wL 5200 L 9% i)
BIRBEWIRS,35C,pH 7.0 AL 12 ho LS
HJG 99C IS % 10 min, B A & MTHase
FRESMR 100 wL,35°C ,pH 7.0 2. 8 h J§ 99°C
TIPSR B 10 min, BS.0 B R EE R R 1,
B 100 wL [ 1 FBRER A 2 pH 4.5,50°C F%E

AL ERIEAK 15 h,99°C Ik B 10 min, B5.0H b
BN 20 [ FAT A3 R X 1
RV 5SRKIER, MR 2 K5 &S RIKKE
HEWREE B EEWAER . AMEREN(TLC) 3%
XHR B 2 HEATE AT, BRI N IE TBE: 2
Bk =5:320%0 0 RIS RN 1 F2 BEATE T
A 2007 A R Vg M B9 4 R DL B MTHase )
FAXHE M o

2 ZRESH

2.1 ASHEFE reZ WRERKREHEH

Mz

VUBSEBEHE ATCC 13032 EHZH DNA
SREAR, Soh G A reZ M A B, B
BOAERY ¥ MTHase B 4RASELH treZ , K/NA R
1.8 kb (& 1) , SEISEMAF. HMEMEEEAT
AW F, 45 R0 1252 fumgsE C REEH A S H
455 GenBank 9 gi:58036263-Cgl2125 %
FIBE—B KMEN R 418 i FEBRH
Leu R7F Hy lle, % R B R R R AR A RAE,
HHRBMEA TR, LR REAZ N
MTHase TS , &9 3 5 B AT LA TIE 825001 o

1 2 bp
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2 000
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B1 ZAREREFE reZ IR
Fig.1 Cloning of treZ from Corynebacterium glutamicum.

1: BH Bt ; 2:Trans DNA marker Il
1 .Target fragment; 2 ;Trans DNA marker III.

IR A Bel ILFN Kpn 1 ¥ 52 3 B9
treZ TEA KM R A B A& pREST-B, B FHA
FIR K pRSET-B-treZ , 54k, E. coli TOP10 J5 &
A Bel T \Kpn 1 BRI RAE, 18 B KX/ 2y
3.0 kb.1.8 kb iR B (B 2) , 5EREXH
B EEES A MBCIER R B B
BIE AR,
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B2 pRSET-B-reZ %W BEE) AAE
Fig.2 pRSET-B-treZ digested with BglIl and Kpn I .
1 XU Eg) = 5k pRSET-B; 2 B 1) 5 4 5k pRSET-B-treZ J5 1)
FBk; 3:Trans DNA marker I, 8FkBF3E50 B B,
1:The empty plasmid pRSET-B digested with BglIl and Kpn I ; 2.
The fragments getting from digesting the recombinant plasmid

pRSET-B-treZ ;3 ; Trans DNA marker [lI. The arrow shows target
fragment.

2.2 EAHEHESRERRE=WSH
HHWHZ IPTC I RBE, REEKI&E

BT HRRAZ B, R ARG, 25k E

b5 T UL¥E 47 SDS-PAGE R U o piy I3 H] I ,

B3 SDS-PAGE(12.5% ) &M EAFth
MTHase B3Rk
Fig.3 Detection of MTHase expression by

SDS-PAGE in recombinant strains.

1,2: 3B R EHHE E. coli BI21 (DE3) plysS-pRSET-B-treZ 7E
IPTG ES 20, R E AN L ERTRPHEER;3 4: 45
HESHARMELRE E. coli BL21 (DE3) plysS-pRSET-B £ IPTG
BER4 05 EEEEAN EERIUET R EES;S,6: 25 8E
#H E. coli BL21(DE3) plysS-pRSET-B-treZ £2 IPTG 554 h j5,
BB EERUIRES K SEE;7: B EARES T & Protein
ruler I

1,2:Total cell proteins of E. coli BL21 (DE3) plysS-pRSET-B-treZ
in supematant, and in deposit respectively when the strains was bro-
ken, before inducing by IPTG; 3,4 Total cell proteins of E. coli
BI21(DE3) plysS-pRSET-B in superatant, and in deposit respec-
tively when the strains was broken, inducing for 4 hours by IPTG; 5,
6: Total cell proteins of E. coli BL21(DE3) plysS-pRSET-B-treZ in
supernatant, and in deposit respectively, when the strains was bro-
ken, after inducing for 4 hours by IPTG; 7. Protein molecular weight

marker Protein ruler III.

SE=REHEEHEEREA G KE) M, §
B B2 B B 4 B 3R ik R/ 2 68 kDa Y%
EH, SHEAREFFE MTHase ZRXBRIERE
BRI R/MEIE , IF HRE 7 B B8 E OV T3 i
FIB(S WiE) , o BRWEAREL RAEE (6
WiE) R BN ERA S EARBA BE
HH) 40% , 353 0.27 mg/mL, 22055 2]
B—mAKHT(E4),

1

kDa
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Fig.4 Pnrification of the target protein.

LEALER BERER; 2. EORMES T & Protein ruler Il
1 :Recombinant proteins purified on nickel column; 2 ; Protein molec-

ular weight marker Protein ruler III.

2.3 @it MTSase 5§ MTHase BES1ERATIEY
FEA B E TS EEH MTHase BERE

BRI IS %3 MTSase \MTHase [ ¥LEG %
YEFRTF 9% WORIRE V8 W, B 45 3R Ja 1 b 4k LA
EBrr= Y oA R T8, RN =Y Fos B
AR #EAT TLC 2347 (B 5) . WTLAE Y, il 5
WREBBAIERG BN BB YR,
Bl 2.3 BAL BB 5 FHEE N RIS 2B
TR (R, REFR) REBABRRE, N
HeBr =y iR A H A b xE SR PR, HE— 2%
MTSase ,MTHase Y /5 7= 4 ( RN 1) LA Bt
MW 1 B LR = (R v 2, B 5 H 4
H) AT F AR i (i B DL R R 0 $ i I
MHE) o Hep, {0 H & MTSase,MTHase B4 ER
YERIE 7= A M 0% 92. 3 wg/mL, BWEL B —2F
SHEI BB B 2 WG, RN Y e
BEE N1028.4 pg/mL, H I E I, % MTHase
HIVE AN, SR (8] A 3F R MTSase 7= A4 19§
EHELTEN. TE4RER, BEARBER
F Ik E 4 MTHase 2 MTSase (99 £5'" ,{E/K



3 ¥ S AERBETERZ T ERESEEKEEEANR SR 51

BRHOGBEREN R & MTSase 5 % F E AR
BB /7. 43, TN S A REFE
MTHase F#E4L L 2y TreY-TreZ & 42 B PR 3 25
B X—45185 B # Sulfokobus sokfatoricus Gxx B
R JEY) MTSase ,MTHase FIHEILIBHR—3 .

ES5 RE#K?2OEEERNEBIE
Fig.5 TLC analysis of reaction solution 2 products.

T 1 AR 2 R TR AL I3 R IR B & =8
PRI A B R SRR R R L5 B0 SRV 54 R DM
& MTSase MTHase X Bk 73 9 1E FIE ¥ 41 /5 ) 52 BE AR (2 BEWE
2) . kPR BRI E .

Note: 1;Trehalose standards; 2 : Dextrin digested by glucoamylase;
3 : Reaction solution of dextrin and supernatant of broken E. coli BL21
(DE3) plysS-pRSET-B and digested by glucoamylase; 4 : Reaction
of dextrin and crude MTSase & MTHase and digested by glucoamy-

lase( solution 2). The arrow shows position of the product.

VI EBFFEIE, PL E. coli BL21 ( DE3) pLysS
e E40 M, pRSET-B g Rk 84k, RRIE R 5
A AREFFER IR MTHase , 3 H %8RG HH N
B o

3 g

IS TreY-TreZ 374 bk i ELBETE M0 8032 28 W)
G Az R B U T B 32 A MR AL Ve W E 5 LM
(MTSase ) F1 32 25 FEHE 22 Wb 7K A B ( MTHase )
FFRER, —EARRIRE MTSase EZ7E K
FEFLAT REERE", FAROERLE
&, 1B MTHase 7E KT B P RO R 5 — HE
MESTE T AL — R RN B K AT
FIZH A —pRSET-B, BT # A AR E R
JRE) MTHase 72 K B 1 & P 8 i %5, FF R IR
Fik Y B B B RA N R R B 1, BB S MT-
Sase FL[F 1 T WIKE 4 g 260 , (BAA — 7
B E A RETLRLTE R A, B7 LA K

WRIERG K KL MTHase = EHARE R, 3FH
IS EHBMEEE A, BN AT RIS
A, R TAENE S T 2 REEN ™2
g, 3B WSS BT 2B b R
FiB T WA WAL i B R YR B9 MTHase, 2 % 4
S HRART 132 42 BIBALM R IR A9 MTHase
TR, FHELFRESPRIIREHERT
R, UEREBRESEERERAP RIS
[FERIREY MTHase, SE IR 55 8 A BE A iR
MTHase R A&, HEl, BN 2 KB &EH
AR 5 5 B BB B B4k i B 19 MTHase &
RGN T HAE RS S R BB S
MTHase 5 HAH UM 53714 54% F1 59% , 4 M2
BRI S5 Xt R R B, A AR
MTHase H¥E MO S FER R, B A THRR
MIRZA L ff e MTHase FREE TreY-TreZ 842 & B
VGBI )
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