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Cloning and Expression of TreS Gene from Mycobacterium smegmatis
in Escherichia coli
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Abstract; Trehalose synthase catalyzes the reversible interconversion of maltose and trehalose (1-
O-a-D-glucopyranosyl-a-D-glucopyranoside ).  An trehalose synthase gene, Tres from
Mycobacterium smegmatis, has been cloned by PCR. The sequence encoding TreS was inserted
into vector pET30a and introduced into the host Escherichia coli BL21(DE3)pLysS. A high yield
of the active recombinant TreS,48% of total protein, was obtained by IPTG induction. A novel
protein band of 68kDa was detected by SDS-PAGE analysis. It was found that the optimum
reaction time for recombinant TreS about 20h. Higher conversion yield was observed between 4
C~30 C,and, more than 61% conversion yield was obtained at 20 ‘C. The addition of 1ImM
divalent metal ions such as Ba** ,Ca’*,Co’* ,Mg®* ,Mn?* , did not further increase the enzyme
activity, However Cu*" strongly inhibited the enzyme activity.
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¥ B (Trehalose) 5 F 2 th P 1 ik Wi 35 5 45
FELLL 1T RERTR, 2 TR RS S
HEE,R-MRENEEREZE. BEELE
A, RARBMARESE REEHEMALERE
T, BB R A R A RR R
EERLEEMRZBENREN (TR GBS . BE
EH ) RARPERC, BREEYH &K RE.
HREMEYERIEACTESAEE ZHNEA
RIRE. RPAMEGLEEEEER NG AR
R, WEMBA AR, R THEREENZM
M. BEEREFEHEYPRATEBERN G R
MR BEAREEREZS AN ERE T LA
FREFRRT T AAEER IR ERENREE
A 0 B R AL R B FE BT AR

BEBEENENRAEZHEEERE, HEY
MBRBEALR. Kb TreS —HHELBEUE
FHEARY ERSTFHEEEFEAE 1,4 5
HREENEFWEELRN aal,l EHRERNE
WRELT, A REERHAR YR, A K
BB, T ELUR Y& 0 E AT B R R,
R, SR EEEHALAFREROMBEE. BH
Bt F R R A A LA K SR R ROR A T e B
R—&BA LR RAEE.

1 HES5F*

1.1 ##

L11 E##KE L5 HEFFE CGMCC L.
262l WATEEEMEYEMRREERES L KB
¥ E BL21 (DE3) pLysS f1% 5 # & pET30a &
Merk 22 8] 7= 5% ; pPGEM-T Vector i Promega 2\ 7]
=& KA E Toplo 2 Invitrogen 24 R =& .
1.1.2 £ M Pyrobest DNA B 45 K. T4
DNA E# . R A8, X-gal & IPTG %
TaKaRa /A 7 7= & ;DNA SR EKR A EWE L5
BIBEIE % 7 DNA A% 4> F i & 45 ¥ DL2 000
#11 kb DNA Ladder W H RIRAEAB AR LA ;
EFBREEERERBELFEAERAARH
BEaE(TLO RN E Merk A 8] HARXA N
Hi=s 0 aiat.

1.2 Hik

1.2.1 BEHHFHEDNAWRR HELN
HHERZERANTBAEERZES(EAHK 10
g/L. 4 RERY 3 g/L, FIL#H 5 ¢/L,pH 7.0),30
CHK 210 r/min 353 24 h, ] 1.5 mL EHBEE O
BEE K, 3 Bk 12142 58 DNA,

1.2.2 S F4%¥F%4E RENHBR.HELSE
SFrrELRtEm, YR b, % B R .DNA K
BRI EREHSEEGRES.

1.2.3 AR i Eariihbhr RE
GeneBank 275 9 FF 51 (gi: 118168627)i% 1314, F
KR ER 5343 B R AB I AL A Nde I 1 EcoR I,

L8] MsF.; 5-CATATGGAGGAGCA-
CACGCAGGGCAG-3 :

TF#5 % MsR: 5-GAATTCTCATTGCT-
GCGCTCCCGGTTC-3

PCR &M H:94 CHZEH 4 min, RF 94 C
30 5,57 C 305,72 C 2 min, £ 30 M EHRE
72 ‘CEE{# 3 min,

PCR ¥ $#7™=¥n A 5, DNA % B [ i i 77
ZEREMRW. 5 THEER. BLRBHE
Topl0, H 7% PCR ik FH ¥ i b, AR I ¥ .

20 FRAF)E /MR RBUTR, i Nde I 1 EcoR
TSRS UI R B &b 84k pET30a, 43 51 B e H 9
W7, E S H AL KB FF 8 Topl0, BB BH 5 ke 48
FhL, 5% k%578 £ 8 BL21(DE3)pLysS.

1.2.4 TAWNNAFAL IREHAELAEED
IBREEFE(EFBER 50 pg/mL, AE X
34 pg/mL),37 CHRGIH. HR INKEREHE
BEZIBREEFE(EFHEE 50 pg/mL, AE
% 34 pg/mL),37 CHRF I Z ODs0o A4 0. 6 B,
i IPTG B4 E 1 mmol/L, %R 5 h FELUE
Bk,

1.2.5 #ik 4 SDSPAGE 4 ¥ BEEHK
L5 mLBEOIBERE, A 300 L XBFKER
Bk, BABEE,12 000 r/min B.LFREH.MA
%k 2X L #¥ Buffer, Bk 5 min, B 25 pL &
B WERES g/dL 4 BN E S B #k13],
1.2.6 FuHHEQEHIMNE BEBEHKL5mLE
LW EE R, IMA 100 mmol/L pH 7. 0 BB B ZE vh
W300 L EREE BEER. 4 CELER LR
W 5ERBFNFEES R0 NEFHEBRREM,
37 CHRBH R M 20 h, #/KE 5 min &KL KR,
1.2.7 BEG#H(TLO %4 BOoKWERMNEK
HEBBR.BRIOGEESAHE AHR 2 L ERF
FVETED s VORBE) : V(K)=5:5: 1)h B
F BRERT AMESY IR ERE AR (RES
98 B VHRR) + VIFE)=1:4),8F105 C
B IOminfFHBMA,

1.2.8 BFEEAC)E#ARN BOWERNMNRMY
LEWR. R 1000 fFiH. B F iR DIONEX
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2 500, F: CarboPac PA-100, i sh f: A B K&
70 ¢ 30 Y 100 nmol NaOH #1 500 nmol NaAC, &
WA 1. 0 mL/min, ##H & 10 L.

BT RS E R (AT E B/
BERPEERNER, HEARWT .

s =45 X X EH BRI
VI s L1 L ENG T4
Mgy g% 55
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2.1 TreS RizHkai

DUHE35 43 86 4F 3 5 DNA R #4R , MsF fl MsR
JE1 4T PCR ¥ 1,758 8125 1 800 bp # DNA K
WMo SEHWERKX/NHEMF, B8B83 HK DNA K
WEWES T REEE HILKXBHFE Toplo, £
Wi IERG S /N B RIUTRL, § Nde 1 #1 EcoR T XK
VEREREXLEE pET30a, X EHIL X B
Topl0,H 7% PCR R iF FHYE: 7L &, fy & B MS-T31-
30A32,

2000bn

I i\]'.

1. PCR products of TreS genes 2, DNA marker DL2000;
3. Negative control

B1 ARESHMER TreS IR
Fig. 1 Cloning of trehalose synthase gene TreS

2.2 FRE*¥H) SDS-PAGE 47
ES =Y 8 SDS-PAGE 2t Nl 2 fim, %
68 000 &b L IR AW MM S FHRERPISHER
fHARRE,
23 EAMEHIESHRTR '
HAMYSKMEFBRNEHT TLC 447,
SRNE IR ARERNEAMSEEHERMN
EMEYyh AR FE MELABSE FHRNE
WO RANEEFR CHEEE, LA EAN
BABEFHEANEEENEN HAR SRS

BRBHEE.

31 000

1. Protein marker; 2. Total protein of BL21(DE3)pLysS with
plasmid MS-T31-30A32 not induced by IPTG; 3,4,5. Total
protein of BLZ1(DE3) pLysS with plasmid MS-T31-30A32 in-
duced by IPTG
H2 Ri&7”9 SDS-PAGE 4 #f
Fig. 2 Analysis of recombinant TreS by SDS-PAGE
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1. maltose with recombinant TreS; 2. maltose with recombi-
nant TreS steameds 3. maltose standard; 4. trehalose stand-
ard
3 EABMBEL~WH TLC 347
Fig.3 TLC analysis of the reaction products of recombi-
nant TreS

EAMERYEFBEREIEES IC 47, %
BmE 1R, HPR IQERFRERS F 2R
Rk

%1 EARELFONBRTEBSH

Tab.1 IC analysis of the reaction products of recombinant
TreS
#E
w% WA/ &% &K MER o B UAR

min

1.93 MMM 182.083 45.382  54.94 na  BMb

3,03 1 28,517  4.193 5.08 n.a  bMb

3.50 2 2.510 0,348 0.42 n.a  bMB

410 3 2.174 0,470 0.57 na BMb»
5 7.97 XHM 67.880 32.203  38.99 na  bMB

Total: 283.165 82,596  100.00 0.000

(a)

N
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#RE
0y B BAK
RS HA/ &K AR RER Lo W %E

min

157 n.a 0.871 0.103 0.16 n.a.  BMb
1.93 na 117,069  27.729 43.24 n.a bMb
2.53 na 1. 066 0.116 0.18 na bMB .
3.00 n.a 1.975 0. 265 0.41 na  BMB
4.03 na 6.270 1.136 1.77 na BMB
7.77 REM 62,554  32.046 49.98 44.761 BMB
13.80 n.a 0.182 0.106 0.16 na  BMB
8 18.63 na 2.956 2.621 409 na BMB

L I Y R N S

Total, 192.941  64.122 100.00 44.761

(b
M 1) F] LUR i, 1 v B & o ¥ 3R B O L
B E R 1. 93 min, ¥ BN 45. 382; AE 1(b)
A LA £ WU R O ORE B9 W e )R 1. 93
min, ¥ E K 27, 729; E MR B K BE, IR\ IRHE K
00 B 0 0 0 TR BT LA B R R B R
HER.

_27.729
Wea = 15 382

zﬁ;m$=gié;%x1oo%é61%

Rl o 90018 Fo o o (R, X B4 ARV R HEE AT

TUSEHERE 4~7,
100

X0.015% X1 000=9.16%
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Fig. 4 Optimum reaction time for recombinant TreS
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Fig.5 Optimum temperature of recombinant TreS
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6 pHMRAEAMESHBENER
Fig. 6 Optimum pH for recombinant TreS
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ocontrol Ba®* Ca* Co* Cu” Mg” Mn"
SEBT
B7 2REFHIRABMAEBENER

Fig.7 Effect of metal ions on recombinant TreS
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ERFRAPCR M, BHRESEHFEER
#1 DNA N#R, wEHA 1.8 kb MW A B8
FE TreS, M H i ATRBHE &K pET30a #, H %k
KB+ % BL21(DE3)pLysS KB EHEB T RHE,

. Z2IPTGERKRLBALA 68000 WHMERR, §

AREEAFRY 8%, KP4 ABANTHEEES
. BHMENE, ESRENEAERE S REL
EEMEAAEE, L 5% ESH(RREAEON
KA R, BB LR E 61%.,

Bl 25 h B AosEfb 3 100 %5 2 vk, i 5K
FH T8 M X H (LR . B R B IR B9 T K Ak
EEMEE EO~5 h R B R RENK, K
ERFEBE 20 hEEUERMATEE.

B S 34T 0 M M R S I 18 1, IR L B8 B A

4 CHEE 20 CRALEGHEZ I, 0SB EEL

20 CRI L EBEREN T B MK, A EAME
R L R ,20 CRFELERE, EXMF
PG BR . EEEERBERNTZE « RNEH
EMRFFHC, TREAORNBESH «
TE K3 BEIE N T, R AR AR K 8 O ) 5 6, AT
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BTERENELR, ETEERAUB=YPEHER
ZHERNEROELT X— R EHERFH .
EpH7~10, B4 EMERBHNHELE,
X% pH>10 B, B I5E IR HE TR, WA R EAME S
HERFRERGFTRARREE.
1 mmol/L #) Ba®* [Ca’* ,Co** \Mg’* .Mn** 5t

BIERWAK, P Mg 3 BIE A 21, Cu™*
XNEEAAEHWHER. 10 mmol/L & Ba',
Ca’" . Co®", Cu®*, Mn™* %t B§ % 3& ZU 40 1, 10
mmol/L f) Mg®™" X BE A M FH M & . Bk, E#AE
RPMZELYHGHMBTR T RBEESH —E
MR HER
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