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Measurement of tributyltin concentration in the seawater of the seacoast of Noto Peninsula
and attempt to biodegrade tributyltin using marine bacteria
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Abstract

Tributyltin (TBT) has been extensively used in antifouling paints on ships and fishnets. This causes widespread
contamination of the marine environment. However, there is little information about contamination of TBT in the
Japan Sea. In the present study, the TBT concentration in seawater of the seacoast of Noto Peninsula was analyzed.
We found that the TBT levels in seawater at several locations of the seacoast of Noto Peninsula were temporarily
high (29-41 ng/L) on December 6, 2006, but decreased to undetectable levels on May 9, 2007. TBT was also
detected in the oysters that inhabit the coastal waters of Noto Peninsula. Therefore, we think that TBT
contamination has spread to the seacoast in Noto Peninsula. In addition, biodegradation of TBT using a marine
bacterium was examined. As a result, four strains of TBT-resistant bacteria (SK-1, SK-2, SK-3, and SK-4) were
isolated from the sediment in Tsukumo Bay of Noto Peninsula. Strains SK-2 (Pseudoalteromonas sp.) and SK-3
(Pseudoalteromonas sp.) were shown to possibly degrade TBT when these bacteria were cultured in a seawater
medium containing TBT (10 mg/L), peptone (0.1 %), and yeast extract (0.05 %). Plans are underway to examine
in detail the biodegradation process of TBT by these marine bacteria and determine their culture conditions.
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WHETH Y, FIZPHERIE LTHREBRSHI AR THEDLNR T

T OFFEMIE (BEELMR) oFEEEZMEITAZ &%
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2006 4 12 A 6 RCRERLEOOEXR (L&), @F~%
A (X)), @S (2L%), @K (BX), OB
K (&) @54+ (Fig. 1 BR) THOHRAOHEAK LR
U7, MEAGEKEER 30 cm O S 1 L OF T RAFRIZEHE
BRL, ERE~FLFY, 4 CTRE L. RBFFA
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2007 F 2 A 6 BICQOW SR UGB AR TR OB I
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Figure 1 Sampling location of seawater and oysters in Noto

Peninsula.
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FATIC LV EERORERITo 2. FOHEME LU TITRT.

HEEXNAEERENT M 1 %, BEETX X 0.5 %0HE
KEEHUHERE L, 30°CTIRE S153% (24 BRI L7z, &
/ 2 DNA O#fiHiX, PepMan Method (Applied Biosystems)
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3. ERiER
3—1. BAKRUDFITEENS TBT DESH
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EXRIE LR, EX T 29 ng/L, B 4 KATid 4l ng/L,
S TIX 35 ng/L, /pARTIX 35 ng/L, BATIZ29 ng/L T
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DRFEIL SK-2 RO SK-3 S E <, SK-1 BRiTiRWVE 2 =
L.
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3—3. BfEORRE

BEE 5 DNA ZHiH L, PCREIZ XY 16S DNA WK
ZEEL, 7 =R LR, SK-2 RO SK-3 #RiZEl
FBOMEBETHDZ & Bbhotz.

S DITIEBEEGIRIC L, R 21T o 12 R, W
I3 Pseudoalteromonas BI\ZJBT 5 Z LIXHIBH L7228, B
RIEIET& 2o 7- (Figs.2,3).

Table 1 TBT concentrations of seawater (ng/L) and oysteres (ng/g-wet) in the

seacoast of Noto Peninsula.

Seawater OQysters
Dec. 6,2006 May 9, 2007 Feb. 6, 2007

No.1 No.2 No.3
Togi 29 - - - -
Sosogi 41 N.D. - - -
Takojima 35 N.D. 17 23 36
Ogi 35 - - - -
Neki 29 N.D. N.D. 27 N.D.

N.D.: Not detectable

Table 2 Growth and TBT degradation (%) in TBT-resistant marine bacteria.

Optical density (Agsgnm) TBT degradation (%)
SK-1 0.758 15
SK-2 0.750 55
SK-3 0.692 55.5
SK-4 0.742 25

TBT degradation (%) = 100 - (TBT conc. in experimental medium/ TBT cone. in control medium x 100)
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TBT i3, BECHEE~OBECHEBEOMNEBHOR
BT, 1960 FREENHEGEEANO>ORBICEHR SR TZ
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FESHIBRICY Y I LERAR, B4R, HERD
BATERL7-#AKTO TBT iXBHRFRLUT (<2ng/ L)
oz bib, SEO TBT OiFRE, BRI T—RKY
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R e AR L ETHS.
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BHATREME OB VERK (SK-2 RO SK-3 #K) &K DB
LEEET A Z LN TE - (Table2). SK-2 BRiCHWT, #
RIS & b & VB, Pseudoalteromonas carrageenovora

26
20
17

o ——
0.01

(ATCC 12662) (98%) TH D, HEMEIL 96.8% 72> 7%
AR O FE R TIX Pseudoalteromonas translucida

(KMM520) 23 bifids-7e (Fig. 2). F7z SK-3 HRICH
WTh, ERMEP RS & WHEIX, Pseudoalteromonas
(ATCC 12662) (98%) Tdh Y, RHGEAFHT
DFER T Pseudoalteromonas translucida (KMM520) 23
BB -5, FIRMEL 96.6% 77 - 7= (Fig. 3). 4B,
500 bp O H DR 2O T, SK2 K SK-3 #HRB
Pseudoalteromonas carrageenovora &  Pseudoalteromonas
translucida O &6 HIEBENTHIETCE 220, LAvL 500
bp &I IHEFITEV IR OFTTH — BT DEHKN R
oY, RMMTOT — AN o PELLHEETS &,
SK-2 & U SK-3 #ki3 Pseudoalteromonas carrageenovora &
Pseudoalteromonas translucida & 33 FEO B OUFLERTE
THDTTREMED @,

TBT ZfR s HAIEICBI L Tid, PKEDOHENL<

(13, 14, 15), #BEFEABEOREI LV, S LITRERE
SNTMBEME TIX, TBT 22O T 5121k 3 B
20, MEIZL Y TBT b T 2B S h T
5 EEEVER (2). AP TIE, KR CHRMESE LI
L0 HT, 0L 2o TBT 3% L Tz (Table 2).
SRR FMEORFS® TBT OSFBREZH~,
SK-2 &2\ ik SK-3 #hE WIS L 2ikikx
BSZL TV FETHD.

carrageenovora

67 SK-2
58 Pseudoslteromonas transicida KMM520 T (AY040230)
63 Pseudoalteromonas carrageenovora ATCC12662 T (X82136)
36
Pseudoalteromonas atlantica 1AM12927 T (X82134)

Pseudoalteromonas aliena KMM3562 T (AY387858)
Pseudoalteromonas distincta KMM638 T (AF082564)
Pseudoalteromonas agarivorans KMM255 T (AJ417694)
Pseudoalteromonas haloplanktis ATCC14393 T (X67024)
Pseudoalteromonas nigrifaciens NCIMBS614 T (X82146)
Pseudoalteromonas elyakovii KMM162 T (AF082562)
Pseudoalteromonas paragorgicola KMM3548 T (AY(40229)
Alteromonas macleodii DSM6062 T (Y18228)

Figure 2 Phylogenetic analysis of 16S rDNA in a marine bacterium (SK-2).
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Figure 3 Phylogenetic analysis of 16S rDNA in a marine bacterium (SK-3).
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