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Cloning of Trehalase Gene from Arabidopsis thaliana, Over-
expression in E.coli and Its Functional
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Abstract: The molecular researches of trehalose biosynthesis and metabolization have been attended be-
cause of its important roles in the cyto-physiology process of animal and plant cell. By using RT-PCR (re-
verse transcription PCR) method, the cDNA sequence of trehalase has been cloned through the RNA ex-
tracted from Arabidopsis sprout in this experiment. 1674 bp cDNA identified by sequencing was constructed
to pET30a (+) vector and transformed to BL21 of E. coli. The target protein has overexpressed and has been
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purificated by using Ni-NTA Agarose, and then its activity assay and enzymatic characteristic were studied

in vitro. The results indicated that this plant trehalase gene can overexpress in E. coli and the trehalase pro-

tein which purificated through Ni-NTA Agarose has higher hydrolysis activity and its suitable reaction tem-

perature is 45°C. The quantity change between glucose and trehalose occurred obviously in the enzymatic

reaction as time through GC-MS analysis. This further confirmed that the trehalase gene come from Arabi-

dopsis has expressed functionally in E. coli.

Keywords: Arabidopsis thaliana, Trehalase, Gene cloning, Functional expression
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1 MR5hE
1.1 MR5&&

1.1.1 :
(Arabidopsis Columbia)
1.1.2
pMDI18-T vector ,
pET30a(+) QIAGEN
IM109( ) BL2I(
)
1.1.3 DNA DNA
QIAGEN Ni-NTA
Agarose(30210)
1.14 : UNICO
UV-2102
(Thermo Trace GC-DSQ)
(Glucose, Glu)
1.2 7%
1.2.1 : GenBank
(AC002343),
(EcoR Xho ) ,
PCR

Py;: 5 “GCGATATCATGTTGGACTC-
GGACAC-3 7

P,: 5 “CGCTCGAGTACTAGGCTT-
CAATGCT-3 7

CTAB RNA,
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cDNA cDNA PCR

cDNA 95°C 5 min; 94°C
30 s, 58C 45 s, 72°C 1.5 min, 30 ; 72°C
10 min PCR (1674 bp)  1.0%

pMD18-T
IM109

1.2.2
EcoRV  Xho 1

pET30a (+) BL21
1.2.3 :

1:50 (VIV) 100 mL LB+
Km(50 mg/L) R ODyoo
0.6 1:50 1000 mL LB  Km (50 mg/L)
, ODgy 0.3 ,
IPTG 0.4 mmol/L, 37°C 8h

, (10 min 30 min

lh 2h 3h 4h) 1 mL,
, 100 pL 2x , 5 min
, SDS-PAGE
-207C ,
1.2.4 -207C
( 120 mL ) , 2 mL
(50mmol/L , 300 mmol/L
, 10 mmol/L ) ,
1 mg/mL, 30 min 5SmL
(
3s, 3s, 40 200 W~300 W)

4C 18000 r/min 20 min~30 min,

50%Ni-NTA Agarose 5 mL,

50 r/min~100 r/min

60 min ,
, Ly L ;
(50 mmol/L , 300 mmol/L ,
20 mmol/L ) ( 0.4x s
1 mL), s W, Wy...... ;
0.5uL (  0.2x ) (50 mmol/L
, 300 mmol/L , 250 mmol/L )

4~8 ,
3 SDS-PAGE

E,~Eg

1.2.5 (Bradford ):
(1 mg/mL) 20 uL
(0.15 mol/L)+1000 pL

0D595 s

(BSA)
+80 puL NaCl

bradford , 2 min
2 mmol/L
(pHS5.8, 20 mmol/L)

1.2.6

450 uL, 100 pL

(2 mmol/L), 37°C

3,5- 1000 pL,
ODssy  ( 1)

60 min

5 min,

1.2.7
[14]

>

200 pL, 250 uL
( : : =12:5:3, VIVIV)
5000 r/min

250 pL ,
5 min, 50 uL

) 10 pL

(100 mg/mL), 80°C

10 pL s

5 min,
10 min, 30 uL )
60 pL~80 pL ddH,O 3~4
4°C
1.2.8 :
(13 DB-1MS
0.25 mmx0.25 pm), He(1.2 mL/min)
3007C; s 120°C
3 min, 200°C,
2°C/min 220°C,
50°C/min 300°C,
320C

2 GRE58H

21 BRIERRESFIINE
RT-PCR(reverse transcription PCR)
, 1
pMDI18-T vector
( 2 ,

(30 mx

40°C/min
1 min
5°C/min

5.5 min

DNA
IM109,
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Fig.3 Enzyme digestion of recombinant plasmid
M;: DNA Marker DL 15kb M,: DNA Marker DL 2kb

1: pET30a-Tre
1: pET30a-Tre recombinant plasmid
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1.2.4
L, L, W, Wy W, E, Es Eg

B

B
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B

R IPTG
10 min 30 min

1 mL,

, 1

10 min 30 min

B
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Fig. 4  Electrophoretic map of trehalase expression Fig. 5 Electrophoretic map of trehalase purificated
E , Ni-NTA R
Agarose > )
« 93 , ,
b b 1
E, Es E¢ E; ,
[ Hg 24 MREHMRERYE
/mg (min),
ng  I( Y ) 550 pL,
1 E, ( 2)
) ; , Eg 1600 uL, l1h 80C s 1000uL

R1 FRIEBREDRIEEED

Enzyme activity in various elution buffer

Elution buffer
E,4 Es Es E;
ODsos 0.068 0.053 0.036 0.007
protein content(mg) 0.00475 0.00371 0.00252 0.00049
OD:ss 0.002 0.67 1.482 0.265
producing glucose(pumol) 0.02 0.756 1.672 0.289
enzyme activity 0.007 3.396 11.058 9.829

x2 TRBERHAENEBREER

Table 2 Result of trehalase reaction with various amount trehalose

Buffer (uL) Enzyme (uL) Trehalose (UL) H,0 (uL) Salicylic acid (uL)  Total volume (pL) ks
450 100 0 1050 1000 2600 0.027
450 100 10 950 1000 2600 0.001
450 100 200 850 1000 2600 0.068
450 100 300 750 1000 2600 0.166
450 100 400 650 1000 2600 0.198
450 100 500 550 1000 2600 0.261
450 100 600 450 1000 2600 0.391
450 100 700 350 1000 2600 0.508
450 100 800 250 1000 2600 0.467
450 100 900 150 1000 2600 0.415
450 100 1000 50 1000 2600 0.438

pHS5.8, 37°C, 0.6 pg/uL, 2 mmol/L

Note condition of trehalase reaction pH5.8, 37°C, trehalase concentration 0.6 pg /uL, trehalose concentration 2 mmol/L
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, 5 min, 0.5 1
OD:ss, 0.4 1
OD:ss R
700 uL OD:ssg > 8 0.2 4
, , 100 pL (0.6 pg/pl) 0.1
700 pL 001
2.5 REXNEEMEANZIE 01 , , . . ,
27 mL 4.2 mL 0 20 40 60 80 100
Temperature (C)
R 1150 pL,
5C 25°C 37°C 45C 60°C 100C , 6 ERIRE T R ETE
Fig.6 Trehalase activity under different temperature
100 pL , 1h , , 1 min 2min 4 min
5 min, ODssy 6 8min 20 min 40 min 80 min 1 mL
6 45°C ,100°C 5 min 1.2.7
45°C, 60°C s 20
, 7 5
2.6 EEBAEEESETHRILHEN 2min 8 min 20 min 40 min 80 min
RT: 0.00-23.00
100 92 min Tre 20.47 NL:
4 4.44E5
] Glu 9.05 TICF: MS
507 060528-
] 12 (20)
01—
100 7 8 min Tre 20,47 NL:
] 1.12E5
] Glu 9.05 TICF: MS
507 & 060528-
] t8 (20)r
e L
100 7 20 min Tre 20.47 NL:
g ] Glu 9.05 7.67E4
é’ N TICF: MS
P 50 1 060528-
z ] 20 20)r
2 o1
100 5 40 min Glu9.05 Tre 20.47 NL:
N 5.79E4
] TICF: MS
50: 060528-
] 140 (20)r
0 Glu9.05 k
100 <80 min u INL:
1 Tre 20.47 §4.50E4
] ‘TICF: MS
50 1 1060528~
. it80 20)r
0-1|||x|||||||[|||| THi T T T T T T [ T T T[T T T T T T 1T 177
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Fig.7 Chromatogram of change between trehalose and glucose as time
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Fig.8 Curve of quantity change between trehalose and glucose
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One of Sulfate-reducing Bacteria in the Corrosion
Biofilm on Metal Pipeline
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