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Methyl mercaptan oxidase was isolated and purified from Thiobacillus thiooxidans KCTC2505 for the detection of mercaptans.
The procedure of purification involved DEAE-Sephacel and Superose 12 column chromatographies with recovery yields of 40
and 6.3%, and specific activity of 19.7 and 80.1 units/mg-protein, respectively. The molecular weight of purified methyl
mercaptan oxidase was determined to be 68.1 kDa by SDS-PAGE. The extract from DEAE-Sephacel column chromatography
had a high activity in oxidizing methyl mercaptan to produce formaldehyde which can be easily detected by purpald-coloring
method. Optimum temperature for activity was observed at 43°C. This enzyme was activated by NH4Cl and (NH4).SO4, and

inhibited by KCI and NaCl.
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MM 7}2&(n Np)= (F)YS7kolA FYstdnt. oy 821
% EFEL Biorad(Hercules, CA, USA)] low range protein
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K:HPO; 2.0 g, KH,PO; 2.0 g, NH,Cl 04 g, MgCl, - 6H,O 0.2
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AAEZE Qi TL Faiqdo]l #HdHd wEk FEy
(HCOy)o] AT sHHCONEEE 74Ee pH/F A%
e g Azdr

FEHE Bl

Na;S;03 + 20, + H;O — Na,SO, + H,SO4 (qu)
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Figure 1. Time course on cultivation of Thiobacillus thiooxidans
KCTC2505. @, Cell growth; [, pH; A, Thiosulfate.
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Figure 2. Time course on cultivation of Thiobacillus thiooxidans
KCTC2505 with addition of nitrate. @, Cell growth; [, pH.
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Table 1] VERNITh DEAE-Sephacel 24 A ZvlE 1wy
223 faa%e] ulEA42 19.7 units/ mg-proteinZA] crude
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FEL 63%2AM HBAEL A SVIEIEAT &L AEE
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Figure 3. Silver-stained SDS-PAGE of MMO. Lane 1, Crude extract;
Lane 2, After DEAE-Sephacel chromatography.
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WUTE o3 UEALW ATl oHE LAY &
29 2 EAggAe nY S 98] &3] fU1Ewe 4 4
$g Sei5i) Tl ExelD FRIE WAl QuA
di(16) o] AL 'Ae FARAE AT AHHES R/7]Eud
duo] i Fasich ¥uu 10%8) 2eAd5 sekgol

r

Table 1. Summary of purification of methyl mercaptan oxidase from T. thiooxidans KCTC2505

Total units Total protein Specific Activity . . Recovery Yield
. -1 . . Purification Ratio
(mnol min™) (mg) (units/mg-protein) (%6)
Crude extract 728 150.5 0.48 1 100
DEAE-Sephacel 299 1.52 19.7 40.7 40
Gel filtration 457 0.057 80.1 167 6.3
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Figure 4. Effect of salt concentrations on enzyme activity. @, NH,
Cl; OO, (NH):SO4; I, KCI; [], K,SO4; A, NaCl.
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Fugure 5. Change of absorbance at 550 nm (a) and photograph (b)
from the reaction of purpald with formaldehyde. No. I: 0, No. 2: 10,
No. 3: 20, No. 4: 30, No. 5: 40 and No. 6: 50 nmol of formaldehyde.
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