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A2 T2 BELT,

ARG CIE, LLAT, IR D BS Lzt oY 7
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bARBICINOERER EMEE R T HIEEH BN
LEEARICOWTHE T2, £2, RMAEMIE NaCl
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ISR A T CORBETR O3 G, 335 UL THY,
REW RV T =2 @AY CTd D Phanerochaete
chrysosporium HPEAET DB FRIEPEIC TR T
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1. AREBN

MR SR BE O B IR DA F W BN L 75 YR A e
METHY, ZNOHEWE CIHRSN TV D ERELZ R
BAIEEITDIVNERDD, ZDFIED— DI ED O
REAFI A UEE T D80T, Wb NAF L AT f=—
2L NBHD, ZVETAFMNIL, S \EhLECS
A X TIHYREN T TEOBEEISHINTERRN
BAETGGOEACITIT IR 72 BT RS T0D, §
b, BEDOEEWEITH L TUIE R B HRENDN,
B DOHEWENREL TWDR TIZZ DR RN
NIRWBINZEAE ThHD, BHE . Fox BPMEATHDE
BRI AT RSN TR THD MDA ZE TIE A5
YWVENH = b e DI S S H EWME T
BEBRINTGEEEEL, BERRMENIAL m0
BB T BN A A T DI TR~ DB EWE &5y iR+
LAREMENSH DV T = 3 BRI AE B LTe, £7o, WE
BREE T M OV H P 2E BRI P CIE i IR E O3 53 DFAE
T o720 MHEMEE R T22MAEDE AN AL AT
A= a HIRRORE N RDOLNTND, ZDXH727Y
D, MEMEE A T2V 7 = R E & A T-
FEERBE | Rr iR BRIk oD 15 Guidr b & X4 RA T A= 4 D TR B
WA MR 222 BELT,

2. RAE
2.1 #HEORE

LR (SN-3 B EMERR) 13, LARTICHEE K S Ol
LD BELTZ) 7 = Oy RIS A W A 2D BUE D
NTWaYU 7 =>4 £ B 21X . Phanerochaete
chrysosporium Z# £ LT LHHFHIZIE T HH D,
Phlebia J&72& DRIRE D RE IV TWD, AEE2BEEN
DVT = 53R LRl —Th DM, FHOLOTHLNE
R T D72, Wk, AlaE (1) FOREFH
FREICIDBOREL, DID2 fHIE &L O ITS fEik O H 1
BLANZ IO FEM FiEE W, fERLIE T F4
/X DID2 #H 3 & S v T X NL-1
(  GCATATCAAGCGGAGGAAAG ) K& Y NL-4
(GGTCGGTGTTTCAAGACGG) . ITS FEIIZ L Tl
ITS5 (GGAAGTAAAAGTCGTAACAAGG) M (O} ITS4
(TCCTCCGCTTATTGTATGC) 1 F L 7=, JERE )4

- —

R RO R PR AR R A BN A TR

WD E SN B ERBOE . 4 FRASM RS J B
TEAREEEOEF 5 KRIZOWT, RN RO
5 - RO BN Z PR E L, DDB) 7 — XX —R|ZX
DAHRIVEZHERR T HEEHIZ, VT =0 fifliER DY BH D
T H—BIGVE R OGS IR B T COREFEEAE D ik %
17277
2.2 #HHEDEE

SN-3 H##% PDA medium (ZAEEL, 27°C, KFHTIZT 4
HMEELZ%G, V= A EL TabnD
Kirk medium? % 28 L7 5 #lic T, 27°C. BFATIZ Tl
A BRI 2% (160 rpm) L7-, BFHuMLEZ LL T (Table
DIZRLTZ,

Table 1 Composition of medium in this study

KH,PO, 2g
MgSO,*7H,0 710mg
CaCl,*2H,0 100mg
Thiamin Img
Glucose 10mg
2.2-dimethyl succinate 1.5¢g
Ammonium tartrate 200mg
MnSO,*5H,0 35mg
NaCl 70mg
FeSO,+7H,0 Tmg
CoCl,*6H,0 7mg
ZnS0O,4+7H,0 7mg
CuS0O,+5H20 7mg
AIK(SO,),*12H,0 0.7mg
H;BO; 0.7mg
Na,MoO,*2H,0 0.7mg
Nitrilotriacetate 105mg
Tween80 500mg
Deionized water 1L

2. 3 BRFEMOA

2. 2ICTRHLIEH BTN E LB RBIK A E D
(15,000 g, 2 min) %, £5# {5 &L . 2,2-azino-bis(3-
ethybenz - thiazoline - 6 - sulfolic acid)diammonium salt
(ABTS) ZAEEH &L BESE SO IC RV ERIbS LD ABTS %
IEFEEFIZED Abs. 410 nm THRIEL. 7y b —EiE
AL,
2.4 BEFEVHEDOEE

AWFFE T, REAFWEEL CGRED A K ZI
ET LIRS LOMRES R, AR ORGAIEL T
FEHIFIC O ST CTETA A LE M Th
HR) T F VAR (TBT) RN 7 ==LV AKX (TPT) €T /L
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{EEMELTH W, YT A2 7 OMkiE . bS5
TSI T DEDEL T Reactive Black 5(SIGMA),
Reactive Red 120 (ICN), Reactive Green 5 (ICN),
Reactive Orange 14 (SIGMA), Reactive Blue 5 (SIGMA),
Poly-R 478 (SIGMA), Aniline Blue (Wako), Coomassie
Brilliant Blue (CBB, G250, ICN), Crystal Violet (Wako),
Remazol brilliant blue R (RBBR, SIGMA) @ 10 &% >
Too o, BRI ChHHF— N3 LT, Food Red
No.2 (Amaranth), Food Red No.3 (Erythrosine), Food
Red No.102 ( New Coccine ) , Food Red No.104
(Phloxine), Food Red No.105 (Rose Bengale), Food Red
No.106 (Acid Red), Food Red No.40, Food Yellow No.4
(Tartrazine), Food Yellow No.5(Sunset Yellow), Food
Green No.3 (Fast Green), Food Blue No.l (Brilliant
Blue) D 11 iz -, ZIVH YRR 70 ppm (272
B INT S B b (A7 AR 13 Table 1 (CR0ER) (2HSIN
% YRt e RIS &% 4y e BE R 2 OV CHIlE
L7z, ERITETHE L2V ba— L2 HEL, I8
B pH, IR ENYENC 5 2 D B % Z B LT, 7y
fi# =% % Sanroman 5 J7 % (Sanroman et al., 1998) ¥ %%
ZIZLLFORICER LI,

WIS RIRIR B S DYOEIE - AR PIRBLR OB

SRR (%) =
HRE ) DI R DU

100

TBT BL TPT D E & 1F Mizuishi 5D EY ITHEW,
1To7=, 3EMIIT TR Fig. 1 [I7 v —F ¥ —FTaRLTz,

Culture
Internal standard (TPen TC1 0.4 ppm, 250 pl)
5 ml of 0.5 M HCI added
5 ml of Ethyl acetate, Methanol (1 : 1) added
50 ml of Hexane, Ethanol (3 : 1) added
Mixing (10 min)
Centrifugation (2700 rpm for 10 min)

Aqueous phase Organic phase

Nonanoic acid
Evaporation

Gas chromatography

GC column: DB-1 (15 mx0.32 mm LD., df=0.1 um)

Column temperature: 80°C (1 min), 10°C/min, 230°C (1 min)

Injection temperature: 250°C

Injection mode: splitless (1 min)

Detector : FPD

Sample: 1 pl
Fig. 1 Method for extraction and determination of TBT and
TPT

TBT & O TPT OWIFERE LI F 1% 0.1 ppm &L, 1
ppm, 0.1 ppm, 50 ppb, 10 ppb, 2 ppb, 1 ppb, 500 ppt,
100 ppt KO8 50 ppt (ZDUNTH [RIBRIZ /i FEBR A1 T >
7=

3. MIRABREBLUER
3.1 HHEORTE (KEFXMRE)

SN-3 HATRE AN R DB U AE R, k13 %E
KFEH EHUITERNITIE S, B0 H [REEHE %
DR RBD DAV, BRIFRIEHIS ZERICHEE 572,
JEEEH 5% (chlamydospore) D FITMERR IR -T2,
MEDE (X -] 26.9 pum, BEIX ) 6.2 pm THo7z
(n=10) , /A1 Ri135 4 78 (acervular) BT, 2@ T
B C o0 L TR S, By A T
RT3 BIV,

A TRITEEA T, BIRICES L TERSNAEET
WD BT, 7 E 7T RO i 1 1 < [ f& #
(cylindrical) . 1 fEND1 DDA T H LT D803
BOLIVIZ, 43 BT #ER (fusiform) T, EARKH LS
(TRVE RN L, 5 MR T, H oD 3 i A3 e A C i i
D 2 ML AZTR LT, S AT O TEmMISHIE 2~
3 ROfFE A (appendage) 23R S AL, FeiMi a2 50X
1 ROIES G DORPR O L B SR DT SO T 235588
LIz, A TITRERay RO E T ERD RS
NORFDRROBNTZ, REIEERENOIZT VATV
7 (teleomorph) DTEFITHER TE LM 272, TNHDTE
Re A A £ 2 . Arx (1981) %, Kiffer and Morelet
(2000)?, Sutton (1980) ZFEH S AL TWD E O MR
FKEANT, KEDOBL L TOIR B EELHEEL
Too TORER AMEAIGRE 2R LIRNT FELT
(anamorph) D #H | /N 554 14 4 (anamorphic fungi) ©
o CTh o A RN 5842 B (Coelomycetes) Td 5
Pestalotiopsis J& @ & #E HY Fr M & 121X — & L 7=,
Pestalotiopsis J&(ZFERERIICFEIL 72 &L T Pestalotia
J&. Truncatella J&. Monochaetia J& &3 E15L TV 5, Z
NHDJEE Pestalotiopsis J&I% 73T Ol LY
H RO, TEAE R D LT TR RER R
DIBISI TS, Pestalotia J&iX 6 Flfa (F @imia 4)
T3 - 9 AROfFHEA. Truncatella J&1% 4 Al CA (40
2) T 1 ALLEDOfTE % . Monochaetia J&13 5 #llla (4 ¢
HAE 3) T 1 ROfHESR LWV KA FFD | Pestalotiopsis
JBEXBITHZENTED, Pestalotiopsis & IXHF4EH 1
Lo T Pestalotia J&IZE ENLLELHHDY, 4 [ElIE
Sutton (1980) ” 50 RLARIZHEL Y, SN-3 [#% Pestalotiopsis
J& &R E L7z, Pestalotiopsis J& % bR~ 72 G W

- 180 -



AW IEE DD EESN TWBE L THBN TV, %
7o FEREMJIZHEIL T % Pestalotia J&23EK EHKD
WREEITHEKIRTHL~ T a—T Y EENHD
W& B 235 54TV 5D (Kohlmeyer and Kohlmeyer .
1979)®, Pestalotiopsis J&<° Pestalotia J& | — kA2
R ORI EL T RN DAILTODE THDHD,
W85y DR IEA ST DU AR E O BREEDH OHAEH11Z
AL S BIOWAED DI BES T A% 2 HEAREH)
(ZHLRDN R oD, [RERE RELL FIZEED D,

T-FEH M (Ascomycota)
Lp 7348 (Ascomycetes)
Ly Sordariomy cetidae A
Ly a0 2% B (Xylariles)
L Amphisphaeriaceae
Ly Pestaloshaeria J& D7 JE /L7 (anamorph)
Ly Pestalotipsis &

81

3.2 WHEORE (S FEYEHRTE)

3. TIZREL72891T, 3% SN-3 [ 1 Pestalotiopsis J& &
FESND, KVFEMRRIEZITIT20 . B OKEL
T LA &2 23 pp R IR oo i A K0 Ay L 72
Pestalotiopsis disseminate AN-7. & i L0y BEsn
7= Pestalotiopsis funereal (NARC 5427) , Pestalotiopsis
maculans ( NARC 6316 ) , Pestalotiopsis neglecta
(NARC 100098) &5 ¥ 7=7F 5 #RIZDWTC, DID2 ik
B ONITS FEIR O EERL S 2 E L DDB] 7 — 2~ — 2
\ZEOFREMEZ R 5 & L8 1Z, Clustalx, NJPLPT % H
WCRFB A ERL L7285 2% Fig. 2, 3 1ZR”L7-, DID2
IR IR D RFEAR DFE R BIE, 5RO ZERNEIX N
PRI 7223 ITS FEBUCEE S SCRFMHZ IV TUE 5 Bk
PR 72 KB 23 38 8 HAu . SN-3 1 1% Pestalotiopsis
vismiae (AF40997) & 91.2%D eS8 C— K L1-, HAED
&2 % Pestalotiopsis J& (% 50 FELL L& Tlb
(PubMed) ., SN-3 & —ZE( L7 Pestalotiopsis vismiae
(AF40997) X Aucuba chinensis ™3, Cycas micholitzii
DIERE TV BEN RS TN D,

0.005

201 Pestalotiopsis disseminata AN-7

275
627 |Pestalotiopsis maculans
988

Pestalotiopsis SN-3

%05 Pestalotiopsis neglecta
Pestalotiopsis funerea
Pestalotia sp 1 AF382364
estalotiopsis bicilia AF382356

estalotiopsis maculans AF382354

905
905

220 estalotiopsis funerea AF382358

Pestalotia sp 2 AF382365
Pestalotiopsis sp EN10 AF382360

89

[N
Lo
=N

Pestalotiopsis sp AF382355

631

Pestalotiopsis photiniae AF382363

W Pestalotiopsis versicolor AF382357
Pestalotiopsis sp EN8 AF382359

Pestalotia palmarum AF382361

Pestalotia vacinii AF382362

908

445
531

|-Seiridium cardinale 2 AF382377

940 L_{iSeiridium cupressi AF382378

866 Lseiridium cardinale 1 AF382376

Seimatosporium vaccinii AF382374

1000

Seimatosporium sp AF382375
;E_‘ieimatosporium leptospermi AF382373
817

Seimatosporiumb grevilleae AF382372

Fig. 2

Xylaria hypoxylon XHU47841

Phylogenetic tree of isolate SN-3 and related fungi based on D1D2 DNA sequences
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Knue 0.02
Plezstalotiopsis vismiae AF409977

Pestalotiopsis SN-3
994
Pestalotiopsis microspora 1 DQ000997

Pestalotiopsis microspora 2 DQ001003

Pestalotiopsis funerea

o
4

!

Pestalotiopsis disseminata AF409976
7 - - - -
3 'Pestalotiopsis disseminata AN-7

Pestalotiopsis uvicola AY687297

Pestalotiopsis olivacea AY681486

Pestalotiopsis heterocornis
AY681490

Pestalotiopsis maculans AF405296
14

Pestalotiopsis maculans

Pestalotiopsis funerea AF405299
879

Pestalotiopsis neglecta

Xylaria hypoxylon AF201711

Fig. 3 Phylogenetic tree of isolate SN-3 and related fungi based on ITS1 DNA sequences

Table 2 Comparative study of laccase activities produced by various Pestalotiopsis spp. in the

presence of salt

NaCl concentration (%)

laccase activity (U/L)

SN-3  P.disseminata AN-7 P. funerea P. neglecta P.maculans

0 335.2
1.5 280.6
3.0 37.9
7.0 0.5

225 88.4 50.6 65.9
10.5 39.6 9.6 224
0.0 3.1 0.0 1.8
0.0 0.0 0.0 0.0

3.3 #HEHBEDSYh—EELEREDLLE

BRI FICBI5 Ty I — Y REAREE AR LIFE T
HOHMD 4 FEDE LD Ll TEED -5 % Table 2 (27
LTz, Ty —BIEMHIT A E O g KIGPETRLEZA, fth
D AFREELELL , SN-3 EH DT v 1 —BEARRITKEICE
WZERBAGNET 572, NaCl I E N <Dz o CH
SHEMEIFRL< 22553, NaCl 2 £ 0%, 1.5%, 3% TOHR
FEIZHUNT SN-3 B OTEVER bR IR FEREE T T
INAF VAT A= a BV THZ THIHIENRIE
STz,
3.4 HHARDELETHTVvH—EDOMHEHKEET

SN-3 HFEAT DTy —BOMEM,EEZTHIROT >
T —BRE M ED i TRFT L7/ 5% Fig. 4 ITRLT,
NaCl % 1.5% I, SN-3 i } OYRhus vernificera (i 3k
® Lac EPEIFHEITH 45%F% 77 L Tz, NaCl 2 3%
IZBWTIE SN-3 E Tl 33%F5 7L TWOADIZXL ., Rhus
vernificera M 3 @ Lac 1X 22% 7% 77 L . Trametes
versicolor 3D Lac 12\ o> TRRIEERIFEL TV,
NaCl 5%l SN-3 FE A 23%FE1EL TWADDIZXL, ]
FHEBIFITEEITRIELTZ, NaCl 10%I23\ T SN-3
BT RIET 5287 UHIDTEMED 22%Z A7 LT, =
DOFERD D SN-3 M HEMEIC KRB, SRR
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—&— Pestalotiopsis SN-3
100 P
=& Rhus vernificera
— 80 [
é —&— Trametes versicolor
%‘) 60
=
=
g 40
2
2 [
— 20
N

0 1 2 3 4 5 6 7 8
NaCl concentration (%)

Fig. 4 Comparison of halotolerance between crude enzyme
from isolate SN-3 and commercial enzymes

BIZBWTHROBER OB EMICEZEN R I
Too ZNETIX VT =0 3B FEOF THY 7 =0~ )L
FXHE =BT~V H —F (MnP)
TeNAF VAT == a ORENER Tho7Toh, K
BV =2 3 il R O CHRRTIRW T v — BIE
ZHT D, MnP Z W GE IR~ T D3, ~L
T H =B AW EITmEBLKFZRLETHD
N, T —BEHNEAALF L AT == a3 205
DAL FE 2R LR CO RIS DI T3 5728 KR

BICELW LSO D, THEMEZ A 32 MnP (X LibIC
FOIHREDONE ALY 3 BEXIU7= Phlebia sp. MG-60 234
THEOMENDHD (Li et al., 2002) Y 23, Mt MEZ2HF>
T 7 —EBOWEILH D72 RAFFEDRHID TOHE T
$5, Lac 13RIV T7 =/ —)IVOE R, 53fif. BREAEWE
DI REEIICD | B x R b RS Z il 2% 58 THY
KREANAAT 7 /oy —FEETOFHABFES TV,
INETLREMD R MOME N E/ 2> T =D (5
7, 2005) 19 WHEIEDO Ty H—BICkY, EERE F T
DOFIHNAIREE IR o Te NN 2D,

3.5 #HEREFRAVEH S ERER

METLTz 21 FOYEIO I CTHENRGRO LI 11 f
DYLEHZ DUV T NaCl 1.5% B LU 3% IRMOBL AL ED
745 fR =R % Table 3 (Z/RL7=,

Yebl a2 5 R4 D AEMIT N ETERE SN TEE
723 . SN-3 D EHIIZE M T Azo, Xanthene,
Triphenylmethane, Anthraquinone “B4% &4k % 7ef &2 A
T DYk R CEDHAA I L Flx OYLEHCH
BIHYESNT BB FICB W TA THHI LN RIS
7o F720 11 FErf 7 FRI23UV TR NaCl 1.5%38 1518 3%
FAE FIZHB W TH YR 3 R DS HERR S AL T &1 s
FETIZRBIT DGR K, KOS IR IC BT 285 5L
WZBWTH IR RL FTRE ThHDHEEZ 2 DILD,

Table 3 Effect of NaCl concentration of degradation of dyes

Degradation degree (%)
NaCl concentration

Dyes Classification 0% 1.5% 3%
Reactive Black 5 Azo dye 70 38 47
Reactive Red 120 Azo dye 57 0* 0*
Food Red No.2 (Amaranth) Azo dye 41 16 21
Reactive Green 5 Azo dye 37 29 40
Food Red No.3 (Erythrosine) Xanthene 93 88 93
Food Red No.104 (Phloxine) Xanthene 76 67* 48*
Food Red No.105 (Rose Bengal) Xanthene 76 87 90
Crystal Violet Triphenylmethane 69 0 0

Aniline Blue Triphenylmethane 54 50 56
CBB (Coomassie Brilliant Blue) Triphenylmethane 63 81 82
Reactive Blue 5 Anthraquinone 82 0 0

* Control (No dye added) was degraded by NaCl

Table 4 Effect of initial concentrations on TBT and TPT degradation using SN-3

Il ppm 0.1 ppm 50ppb 10ppb 2 ppb Ippb 500ppt 100 ppt
TBT 58.9 22 335 39.4 18.5 18.9 36.6 78.5
TPT 8.9 25.1 473 474 40.2 0.0 0.0 0.0

Mix(TBT) 1.8 278 262
MIx(TPT) 5.7 417 369

38.0 20.8 17.3 35.7 45.2
62.7 31.7 0.0 43.5 41.1

Data were expressed as relative residue (%) of each component
Mix: TBT and TPT were added to medium at the same
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3. 6 H#HEREZAL= TBT B TPT HEHER

TBT Z HAESHN, TPT Z HUAREHN, TBT, TPT [fi# %
RAELTHRMULIZGEIS, ENENOHFEIRES 1 ppm,
0.1 ppm, 50 ppb, 10 ppb, 2 ppb, 1 ppb, 500 ppt, 100 ppt
SOV 50 ppt @ 9 FEFEADPREIZOW TR EERE T -7
# SR Table 4 ([CEEDT- (K513 3 HR), TBT 134T
DI E T fRDHERESIIZAY, 50 ppt Tl TBT OB —7Z
L IARE X BT AN KT HE T/ T,

100 ppt (Z2WTIE 80% T <FRAFL TWDH3, H HIFR
ST D IEME7R I E 25 H R vl e b a7z, TPT
[ZDOWTH R TORR S THMEDIHERRIIL, K712 1 ppb M
T TR EPMEGRIIL, TBT &[FUL 50 ppt T
WEHIERATRE T o7, TPT I TBT L0b i HHENITLL,
=76 59<R2 572 FEICHORR & ClXih R Ic s
FAHERITEBENLETH-T2, HIZIEE 0.1 ppm D
TBT & O TPT Wi & ZRASHIRINL 25 A O S ROk
IF (bt % Fig. 5 (R ULTZ (n=3) , 3R sRIZEM TR
ML R EIZITHELL, MEB L B2 DT HDOITHEL
7ZHEIX 6 HREIThHHoT-, MIEZIRALIEGAICH. &
TOWRE THIRDHERI N, 7 RITHEME % R
AR ED BB THE —EIE R o722 b,
FHElRALIZZEIZLD SN-3 HOEB H DI Rl R
A FEIRNC 2 I E DI TR WD EDRIR S LT,
A A OB EINR G EN ST LD
ATEE R OB ORAECE B IRFORE | Z DM OB S+
(X0 fisRIIEASNDEE Z LD,

TBT,TPT remaining (%)

3.7 HABEZRAVWVEAFEETILRICBITE01#E
ER

3.5KUV3. 6 CTHMEPERBLOAEAXLEY
(TBT, TPT) (Zxf9 % SN-3 [ D43 fR MR T 72720,
IRV HER CEIALEVEEEIRES TS E0ET
NVREAERL | Yot E AR LA S RIREICAFTEL 72
B ORE O REEERFTUI-FE R, BEL- 5 ¥
(£7/v A, B,C, D, E)OZRDOHF T, 3ODET/ILHRT
MRFTUT Bt e B AR LA M E A BRI 528N
BHDODNTR o7, Fig. 6 [ZERb DRV BIEESIIZET VE
DOEFRSEEROGTEEZ R LT, ZORFD TBT KO
TPT D K43 f#=R1% TBT 78 90%. TPT IX58 24 fif T
-7,

Fig. 6 DEENPLHLDINNC, FiRE D NaCl 777E
TIZHBWTH B CHEFR AT REZ2 I (A 23 fERE S 41, SN-3
YO R AN B b D REE YT L T\ D Al REME
DIRESIT, Ykt RA SEGA . BRI B2
BEHB T8 BOVIAEEHIC/RDZ B2 DL,
EMer2 oy iR =R 2 B 951213 HPLC-PDA (7 4 M A7
—RT7VNIZED G NV ETHDLEEZTEY, 5%
DOIETHD, YR A IET-RICBITHMEDE H
WA SEERIT, 4 RO YR AR G S S5 A123 |
ffll C B L 7= & 28 % 5 (Harazono and
Nakamura, 2005) V723, Ykt AR AW DS RIS
TAETDRICB W CHH 20 R T DY OWAE 1T
\CTHY, KR ERPDTTHD,

= TBT
== TPT

Incubation time (D)

Fig. 5 Time course of degradation of TBT and TPT by isolate SN-3
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Fig. 6 The photo of degradation of various dyes (Food Red
No.2, Food Red No.3, Food Red No.104 and Food Red
No.105) including E gruop, TBT and TPT by isolate SN-3.

The concentration of each dyes was 70 ppm and 0.1 ppm TBT
and 0.1 ppm TPT were included in Model E system. Lane 1:
SN-3 strain was added in medium containing 0% NaCl; Lane 2:
Control (SN-3 was not added in medium containing 0% NaCl);
Lane 3: SN-3 strain was added in medium containing 1.5%
NaCl; Lane 4: Control (SN-3 was not added in medium
containing 1.5% NaCl); Lane 5: SN-3 strain was added in
medium containing 3% NaCl; Lane 6: Control (SN-3 was not
added in medium containing 3% NaCl).
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and clarification of mechanism for halotolerant
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Summary

The pollution of marine environment and marine resources caused by toxic substances poses a
grave problem, and there is a pressing need to remediate the heavily polluted environment as soon as
possible. One of the methods to this end is bioremediation, which utilizes the activity of microorganisms
as a remediation technique. Although this method has been applied to the treatment of oil spills and the
remediation of dioxin-contaminated soil, technical issues remain regarding its use in treating combined
pollution, that is, although its effect on specific toxic substances has been observed, no such effect has
been observed on most systems containing multiple toxic substances. Because our environment is
exposed to combined pollution, in this study, rather than focusing on individual pollutants as targets, we
assume the case of combined pollution caused by various toxic substances and focus on lignin-degrading
enzymes that have wide substrate specificity and high redox potential, and can degrade various toxic
substances. The development of bioremediation technology that utilizes halotolerant microorganisms is
desired because of the high concentration of salt in industrial wastewater and the marine environment.
With these as the background, our objectives are to use halotolerant lignin-degrading microorganisms to
treat the marine environment, specifically coastal waters, and to clarify the mechanism underlying the
halotolerance of such microorganisms.

We report herein that SN-3 (Patent application 2005-068945), a halotolerant lignin-degrading
fungus isolated from the sea coast, can significantly degrade toxic substances causing combined
pollution in the marine environment, including tributyltin (TBT) and triphenyltin (TPT), which are
endocrine-disrupting chemicals, and various dyes that inhibit algal photosynthesis. Moreover, SN-3 was
identified as a filamentous fungus of genus Pestalotiopsis that grew well under such conditions as 0-12%
NaCl (W/V), pH 2-11, and 4-37°C. Of the known lignin-degrading enzymes, SN-3 produces only laccase
(EC 1.10.3.2), which has activity of 335 U/L under optimal conditions. Compared with the activity of the
enzyme produced by the representative lignin-degrading fungus Phanerochaete chrysosporium, SN-3
laccase showed high activity within a short period; thus, SN-3 has high potential for use in coastal
bioremediation. In addition, when laccase produced by SN-3 was compared with two commercially
available preparations (originating from Rhus vernificera and Trametes versicolor, respectively), it was
found that laccase showed much higher halotolerance and enzymatic activity than the two preparations in
a high salinity environment. As far as we know, this is the first report of the halotolerance characteristic
of laccase. Compared with hitherto reported treatments with manganese peroxidase and peroxidase,
laccase treatment does not require hydrogen peroxide or manganese sulfate; thus, it is a favorable

method for use in the environment.

- 186 -





