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o DN322 30°C 180 1/min 12 h
0.5% VIV 72 h
NADH/NADPH 1500 x ¢ 5 min
1.4 TpmD
Amicon Ulira-15
10 kDa pH8.0
N TpmD Puribest-NTA  ImL
20 mmol/L. 250 mmol/L
TpmD
tpmD 1.5
100 pL 10
TpmD TpmD 90 pL 0.8 U/ml 5 ul
DTT ~ TpmD 250 pmol/L 25 mmol/L NADH 5 L
NADH UltroSPec 10 s
617 nm A
NADH
1 A, Ap-A /Ay x 100%
1.6 TpmD
1.1 100 pL
1.1.1 10 TpmD 65 pL. 25mmol/LL NADH 5 plL
Tpmb 10 L 20 pL 30 pL
100 pL 30 pL. ddH,0
1.1.2
Puribest-NTA
1 ml Amicon Ultra-15
10 kDa  Millipore 1.7 TpmD
UltroSPec 100 pL.
GE-034-TY9802 CE 10 TpmD 65 L. 25 mmol/L. NADH 5 pLL
0xi330i WTW ddH, O
1.1.3 YPD BMGY  BMMY 100 p.1.
14 1.8 DTT
1.2 TpmD 100 plL 75 pl 100
617 nm 0.08 U/mL. 5 mmol/L 5 pL
100 pL 10 TpmD 100 mmol/L. DTT
90 L 25mmol/L NADH 5 pL Smmol/L 0.1 mmol/L 0.2 mmol/LL 0.5 mmol/L 1 mmol/L
5 pl 1 min 1 pmol 2.5 mmol/L 5 mmol/L 10 mmol/L 20 mmol/L
1 U ddH, 0 100 pLL UltroSPec
1.3 617 nm
1.6
5 mL YPD 30°C 180 r/min 1.9
1% 25 mL. BMGY 50 ml TpmD
250 mL 30°C 180 r/min 8 U/mL 500 pL. DTT NADH
0D ¢y, 2.0~6.0 1500 x g 5 min 1.25 mmol/L. 5 mmol/L 2.5 mL
100 mI. BMMY ODg, 1.0 ddH, 0 Oxi330i
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mg/L EDTA
1.10 SDS
DTT
UltroSPec DTT
230 nm ~ 700 nm
2 1 TpmD
Table 1  Effects of organic solvents on TpmD enzyme activity
2.1 Tme Organic solutions Concentration/ % Remain activity/ %
72 h Control — 100
. 10 99.59 £0.2
100 mL Amicon Ultra-15
Methanol 20 92.97+0.8
10 kDa Puribest-NTA 1 mL Ni + 30 88.55+1.5
TpmD 10 70.26+ 1.3
99 .99, Acetone 20 37.38x1.5
30 0.85+0.035
10 94.62+£2.0
2.2 TpmD *
Dimethylsulfoxide 20 71.24 £ 1.8
TpmD NADH 30 40.17£2.1
1 10 77.31£1.4
10 0.8 U/mL 10 s Ethanol 20 48.74+2.0
98.8%  1min 99.4% il 3 32+0.2
2 TpmD
100 - 4 \g *> *> * - Table 2 Effects of inhibitor on TpmD enzyme activity
90 r Inhibitor Concentration/ mmol/L Remain activity/ %
L 8or Control — 100
3
T 0r EDTA 10 95.15£2.0
=
; 60 | 25 54.84+2.8
2 50t
g L-Cysteine 0.1 97.64+ 1.1
5 40r 1 95.35+ 1.8
8 301
= 20 | NaN; 0.1 97.50+0.7
1 92.38+2.7
10
0 . . . . . . SDS 3.5 0
0 10 20 30 40 50 60 35 0
s
' DTT 0.1 90.14%1.7
TpmD 1 92.30+ 1.5
Fig.1 Decolorization of Malachite Green by the purified TpmD.
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—0o— NADH as coenzyme
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TpmD DTT 2 4.98 mg/L 4 DTT
100 - NADH
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Fig.2 Effects of DTT and NADH on malachite green decolorization .

2.5.2 DIT TpmD
DTT TpmD
0.08 U/mL 3
DTT TpmD
DTT 0.5 mmol/L
85 % DTT
2.5 mmol/L 250 pmol/L 30 s
90 %
100,
90

—e— 0.1 mmol/L—=— 0.5 mmol/L
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Fig.3  Effects of different concentration of DTT on malachite green

decolorization .

2.5.3
TpmD NADH
" DIT  NADH
5 min
DTT
6.28 ~ 6.49 mg/L
NADH 6.45 mg/L

0 05 1 15 2 25 3 35 4 45 5 55 6
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Fig.4 The change of dissolved oxygen in malachite green decolorization.
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Fig.5 Full wave-scan of decolorization products and malachite green
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various water-miscible solvents on enzymatic activity of

Effects of organic solvents and inhibitors on the decolorization activity of TpmD
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Abstract Objective

triphenylmethane dyes decolorization enzyme

We studied the effects of different organic solvents and inhibitors on the decolorization of recombinant
TpmD Methods The

recombinant TpmD was purified by ultrafiltration and Ni** affinity chromatography. The decolorization activity for malachite green

expressed extracellularly from Pichia pastoris .

was determined by UV-visible spectrophotometer. We studied the effects of some organic solvents and inhibitors on TpmD activity
through the rate of decolorization decreased using malachite green as the substance. We also compared the difference between
dithicthreitol DTT and NADH as the cofactor in assisting the decolorization by monitoring the dissolved oxygen consumption and
the end products. Results The effect of methanol on the enzymatic activity was weak since TpmD still retained its high activity
in the reaction environment containing 10% ~ 20% methanols. The ethanol and acetone made the enzymatic activity fade away
quickly. Dimethylsulfoxide in low concentration was propitious to keep the TpmD activity although 30% dimethylsulfoxide
inhibited the enzymatic activity lost in a half. Ethylenediaminetetraacetic acid EDTA of low concentration L-cysteine and
NaNj; all exhibited only weakly inhibitory effects higher concentrated 25 mmol/L.  EDTA could strongly inhibit enzymatic activity
SDS

expectation. It could substitute of coenzyme NADH to assist and accelerate the enzyme in decolorizing reaction. We found that

and sodium dodecylsulfonate inhibited the activity completely. The effect of DTT on TpmD activity was beyond the
the dissolved oxygen consumption behaviors and reaction end products measuring by UV-Visible full wave-scan were completely
different between the reactions assisted with DTT or NADH. This is the first report about DTT which can act as a cofactor for a
decolorization enzyme. Conclusion The effects of different organic solvents and inhibitors on the enzymatic activity of TpmD
are very different. By the dissolved oxygen assay and the end products analysis we concluded that the decolorizing reaction
assisted with DTT was a novel reaction process. The mechanism of reaction with DTT as cofactor is completely different from that
with NADH as coenzyme.
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