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Degradation of sulfur compounds by heterotrophic microorganisms and associated
formation of corrosive gas emission
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The microbial emission and degradation of carbonyl sulfide (COS) was studied

in fungi and bacteria. Although fungi isolated from soil generally show high COS-degrading
activity, strains THIF09 and THIF13 and their relatives released COS, clearly indicating that
information on COS-emitting fungi is important for understanding COS dynamics in the environments. A
high frequency of COS-degrading bacteria was found in heterotrophic bacteria isolated from detached
fragments collected from normally closed decorative tombs, indicating that COS-degrading bacteria
are widespread in tombs. The genome of Thiobacillus thioparus strain THI115, in which SCNase and
COSase were first discovered, was determined and genes involved in sulfur metabolism and
chemolithoautotrophic growth were identified.
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%k T g2 500 pptv A& OWRE CTH EN DAL LR =1 (COS)NIE, [EEFHICH
HEAGZDZENTHEINDRKIMEMBKK OO ES>THD, £/ COS IFHEEZITT
DEFTLHERBBICRWEREZA L., KERRSECRE., EANEHE~OZE LB
S, BEICZ OMANEEIN TWD ANBMFAERIET T, BREICBITS COS &)
RBOFHRP B KON TNDIED TH D, MAEWIZL D COS OfEIZE LTI,
ppmv A — X —DOERE COS (2K LT @mW A fifiE 2~ M ek OB ES HHEN L
ZL oSN THRY, COS HAEMELZ A T HMAEMIT HEREICKS AL T 5 2 & 23
EMERHSTND 1Y, — 5 AWM IS COSORAICEL Tk, 54+ 7 %x— F(SCN)
EHBE LT LHF AT 2 — MK fiREESR (SCNase, EC 3.5.5.8) DB 5IC L5 b D2, Kk
OVERRRIKIIRTEAHTH 52 SCN #5EE & LA, Mortierellal Umbelopsis J& D H.1#
DIWZEDBLDICROND, Mortierella | Umbelopsis & OB 5 1% HHEBRE Tl3A < FBH &
NHETHY, KREA~D COSHHIZBWTZDERLREWZI LN THEENS,
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AW TIE, TAEMICE D COSDHAE] ICEB L, UTo 2IHHE, (1) SCN % iH
L L., T TICHEMIE LT SCNase 1285 COS BAENMS LD Thiobacillus thioparus
THI115 8D 7 7 LfENT. (2) Mortierella/ Umbelopsis J& D EEIZ L5 COS ¥4 %, +
B2y BERE Cd 5 THIF09 k. THIF13 #£. K OBEMN O Mortierella | Umbelopsis J& . # 12
DWTHERR T %, HiZ, THI115 £k 6 R S a7z COS MK 53 fig % 58 o Bk 4 R D O
EOThLHHMEAFEMHS) b ISHERE L\ BOR E~OEENBREINDLZ LB, (3)
BB DD T LIoHER L0 B SN e BB HME S @ COS fif, 1220 Th
MEZAIT > T2,

3. Mo Fik
(1) T thioparus THI115 ¥k®D 47 7 LfigAT : THILLE ¥k D 7 ) AEEH| &2 B & M2 T 5
7%, ISOPLANT ¥ v FZHWTH / A% R L7z, Tllumina GAIIx (2 X% 76 bp
AT REMT B O Pacbio RSITIC K 2T 21T~ 72, MEDT — 2 Mo 7
Vv K727 % SPAdes 12 X V17V, 21 {H @ contig El4] (200 bp LA E) Zf5H7=,

(2) Mortierella |Umbelopsis JBEFHIZ L 5 COS F/4E : BRI RS /riE S =B
HD Mortierella 2 ¥ Umbelopsis 8 H#k % F\ T COS fktH & fesd L7-, ERIENS D COS
DO ppb 5V T ppt LV DOIKIRETH D Z ENFPRINT-O T, P BIchE L
TR E S L W AERICANL, 7V — o R_RUOFHNDERH DHUNE T 4V F— %38 LT fli%
RTH7Z Ly 2 ORAH O B A b7 V= o F TRt . GC-FPD IZMBVEA L, COS IRED
EREET- T2, REBICHWZEREERRD COS FAELSNG D COS DB E/NET D20
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(3) HEBREmNOHE T LB L B SN EE REMEME O COS /iR - PASHER
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(1) T thioparus THI115 £kD 7 7 Lfi#HT
DDBJ ® DFAST 2 557 /57— a2k b, GC 4 & 66.8%. N50 246,458 bp.
cds %1 3143 . rRNA 3 fl, tRNA 48 3 &7~ & 722 o 72, ANI (X Thiobacillus
denitrificans DSM12475T £ & 1% 82.8%., 7. thioparus DSM505T £k & 1% 82.0% TH
D, 2 HEEDTABMEE L THOLND 95% &2 K& T, REEBE»L T
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(2) Mortierellal Umbelopsis JEEFIZ L5 COS BAE : ZTNETITHAE LR Tk, -
WGBS NTICHEDIZE A L1 COS IT8 L TRWaMHENEZ R L, I RRE O
FERRIE & 4D 2000~3000 ppmv %135 2MIH X DIED COS &3 ffd 2 Hikk b S
W5, —7, COS ZHIfEs~HH T 2 EE/E E U CiEAihk 80 5 08 S vz THIF09 #% &
THIF13 ¥k D 2 RN BN TCWD DR TH S, 1513 Mortierella/Umbelopsis J&|ZJ& L
TWb, = Z T D Mortierella 7 ¥k} Y Umbelopsis 1 RRIZDOWTEEEIZRE D COS 3£ %
PRI ZAH, BREOENTSH D2 BOOTXTOREKIZE T COS Dl AR Iz
(Table 1), ##Z THIF09 #k & THIF13 #RIZABRBHAAE % 2> b U 2 RN O COS 7S ppbv
A=F =LY TBEBEBEICE 001 Emission of COS by fung

ppmv F—H—IZE LTZ, [FFEDMHE Species COS evolved

% Umbelopsis nana NBRC 8190 (nmol/bag)*
CBNTE B DR (Fig. 1. Mortierella alpina NBRC105990 0.57
Mortierella &% Umbelopsis | /\/lort/:ere//a elongata NBRC 8570 0.23
DAEILIBEL LT B 4 b 5 Mortierella elongata NBRC 104547 0.18
- Mortierella humillis NBRC 102320 0.10
AL COS & EC B L T worerella oedorhiza NBRC 112369 011
Mortierella J& &Vt Umbelopsis Mortierella sugadairana NBRC 104553 0.14
BOBEEOIGTN LY oGt % Mortierella umbellate NBRC 32831 0.29
AT AHAEEMEN RSN, — . Umbelopsis nana NBRC 8190 117.53
COS 4RI SN T 2L 722 BT 3 Mortierella/Umbelopsis sp. strain THIF09 168.30
P N N Trichoderma Mortierella/Umbelopsis sp. strain THIF13 122.45
Trichoderma harzianum strain THIF08 0

?arZJanumgTHIFOS *;H: BN J:EEOD * The amounts of COS produced during the experiments
ﬁﬁgﬁjﬁﬂi'@ﬁ}ﬁ/\“f: fRY TiL COS @ is compared to the value atday 7.
BRI N o T2,
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(2345 EC. Umbelopsis J&DE 0

HWIZA DI & o 7572 COS
BEDA N =X L EMHT S Z
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(3) fy HEEME O KR D B4y i
BE S a2 9 IR o R TR A O Fig. 1. Production of COS by strains THIF09, THIF13 and NBRC 8190.
COS 43fi# : COS DAY I AL
AT D HeS 1%, Thiobacillus 73 £ OREBLME TIE S IR 22 KM TIEB Y
ENRNZ ERTHINDN, ERFEEEMAEY TIE A~ S5 FTREME b
bo, RETHOMEA O oSN EEREME O T T, 16SrRNA Bz T2 5% —7
v NETDHRMMTORER, WMENRBPICHESTL2ABERELAFT IR MOND
Starkya J& D 22 RO 53 BERE 2 5t 512, COS O RRE L T HICHE D HeS ORAENR SR
LME I MdEFRAT, ZOREE, 16 RO BRI COS OGN R S, D% <
DEKIZ HoS DA A BTz, KKIRE D COS Mok 2 556 O HeS O I
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