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Abstract

Methyl mercaptan oxidase was isolated and purified from Thiobacillus thioparus
TK-m for the detection of mercaptans. The procedure of purification involved
DEAE-Sephacel and Superose 12 column chromatographies with recovery yields
of 475 and 485 %, and specific activity of 374 and 1240.8 units/mg-protein,
respectively. The molecular weight of purified methyl mercaptan oxidase was
determined to be 66.1 kDa by SDS-PAGE. Optimum temperature for activity
was observed at 55 C. This enzyme was activated by (NH4)2SOs and NaCl and
inhibited by NH4Cl.
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ax9 AzRE &) AE® FF  Thiobacillus thioparus TK-m< Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH(DSMZ)o|A] #<xto}
Hjgstg o wjxe AEL F/FF 1 LT NaS:0s3 - 5H:0 25 g, KeHPOs 20 g,
KHyPO4 2.0 g, NH4Cl 04 g, Na;CO3 04 g, trace metals sol. 1.0 m¢, vitamin
sol, 3.0 mE H7H& WA A LEZ I B0 C, pH 6.7 AA AT
TAH e AFEARE &7 At 500 o Fe2Au Y-S TSI &4
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A71e 2G93 T F7)9 FHFS T 4800 ppm MM 7FAE 404 7HE<E 20
m/minS.2 FHIIAT TAE 2 - BASH] fste] Fol2 wgrA|Ql DEAE-Sephacel
ZAY 3} gel filtration ZZFE 123l Superose 12 ZHS o]&39 HF AA A
AA8HL MMY EA2WSAAES EELH S| EE purpaldE ©] €3l LA A
A AFsqo. dwde ExFe SDS-PAGEE AHAlste Qs em NHiC,
(NH4):S04, KCI, K2SOs 28] 3 NaCl& Z}2F 20014 200 mMe] F=HA=2 H7bst
o 484 WIE AHEYY. £ SYA L, WS, dES 28 o EFH
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Thiobacillus thioparus TK-m2] #lG5A4 & sty A MMOS FEA]7]
£ AR5 Astd Fe2awEs AAEAT. T2 F Al oF 210413 o] F
u] A &o] AALS optical density, 2.7°1A4 A=A 7)o o]25low o] @ pHE 6.7°14
5622 o 113E #4384tk wWetA thiosulfate?} B4to] 2o 2 Atg =AUty A
Ztelw 1 HAJ0F pH/ 2SS ¢ F AAT MM FAA7IE A ¢ 24
o] A9 nzd AHQA BAZIZ AAL MME 40A12HEQt 20 md/mine & F
At

F71z2AAA fr=€ MMO9 238 - B4 Z3+= Table 13 2t DEAE-Sephacel
Agow Bgd iAo uHBAE 374 units/mg-protein® ZA] crude extractoll
H)3] 296 ¥ FEHALH F&& 475 %ot Gel filtrations 3 HF Ao
H 242 12408, £&2 485 %=A HF &8 F =2 HEAAF ¢HHE 782 &
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S & AU Gel filtration F 2F7te] AAEA 9] F7}= DEAE-Sephaceldl X ¥
23 FAado E3HE 295 mM o]l KClo ojs] U &Ado] s RAolgtn Az}
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Figure 1 gel filtration ¥ 66.1 kDa°l4 MMOZ FAH+= ME=EE BoF1 glo
W 549 HF 25E 5 CHY. £ MMOE MM ZAEA A" A48 A$ &
29 A B4 #AHE 99 4FE A 2 NHCIS 200 mM7H#] €
HELBAH 27 %E FAANRLH (NHo):SOsE 20 mMolA HugA#oe] EA s
A KCIF KzS049 ZA-f-ele 200 mM7A] &840 A9 d&& Fx gko
M NaCl 200 mM7+=] 10 % F7HAZ S 47 2F#2%EH 5229 AT 24
< ¥°]7] 91814 20 mM (NH4)2SOs & 200 mM NaCle] =zo] HE3H 2
g T AN
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T T3 94 10 %9 2AY, &L, ofAEd dsiX e 4z 427, 784,
763 % B4A37F dojwkon} e % At #AHA &g A
oz 9o 2 WA /718 MdHeA AN} A AR wEEo]
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T2 7t2F F A nmol2 EAsE MMeo] &4ukgoR 100% AFE T 714
Fod Hod ¢ 4 nmold] EELHSO|E7F AAHA ok & AT 548
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datol= sxol waste] FRE Warl #RHYOH Figure 29 Zo| AL
AZMo 2 30 nmololAte] WelolA Falst Mol Wsyt BRHEE purpald LA
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ZEE AAD vtz AzE,
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Thiobacillus thioparus TK-mel|4] Ao e(MM) 728 7122 o Aviztg 4t
R AMMO)E FEF & Ao DEAE-Sephacel?} Superose 12 #¥ A zw}
EJYRAE ol &std AHASIHT. old AW Z+ Ao wEAHLE 7 314y
1240.8 units/mg-protein°] R om &4 HH 2xE 55 CAY. 47 HAE &L
o2 SDS-PAGEZIA 66.1 kDa®l £A%FE 7™ 20 mM (NHy:S04 52 200
mM NaCle] #H7te] dis] Hd 4L Bid YA, de2, ofAES] H7ll
el EA842 FEAoE BgAsEon dagd diside Asiwa &
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o Purpald S-S o 88 FHES] Wt P EASE MM 722 E A
48 & 3t & A nmoldl WelS EFLdstl=el da) For AXAse @
AN 2 AHET F 982 St

, 0 nmol formaldehyde added;

Figure 2. Photograph of purpald solution
to the addition of formaldehyde.

1, formaldehyde(nmol)=0; 2, 10; 3, 20; 4,
30; 5, 40; 6, 50.

Figure 1. SDS-PAGE of extracts of 7.
thioparus TK-m. M, low range protein
marker; lane 1, crude extract; lane 2,
DEAE-Sephacel; lane 3, gel filtration.

Table 1. Purification of methyl mercaptan oxidase.

Total Specific

Vol. Total units Protein activity Purification  Yield
(ml) (nmol min ") [nmol min" ratio (%)

(mg) o x=1

(mg-protein) ']
Crude extract 75 27.65 2.18 12.64 1 100
DEAE-Sephacel 5.0 13.09 0.035 374 29.6 4715
Gel filtration 6.7 16.13 0.013 1240.8 98 485
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