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iE N T Y Gt/ IOE 2 S e o AL

HH R
FORRFPR PG A E R AR 7R

B B ORISR IREZ B TELOMEDNIRAL TRY, HIRE 3.5%0 I A#m ThHOMAEYL Z<FEL
TNBEEZDND, FTo, AR AR ~DOZLICED B8R TERVIRIE ~BITL AL AEL T D Al BEED
B, TZT, HIREO BB RRDEE A B, 201K TV —E A, 853 CETME 4 16S rDNA 55
I 2 H41R 9% PCR-DGGE (Z AR EE AR 7 /v EE AWK ED) IR0k - et U7z, SBIT, o7V 7 Liciika 4CT
5 7 ABRAELT 14 FREERI U EBRAA TV EE R CETo M2 H L7z, PCR-DGGE (2817 2% /U REGIVHL ., 2D
FERHN R ETHIEIZED DN RD DNA EE?'J%P?OWI@@*E%?EELtO ZORER WEKIRAFRINC I T D1
BT IEFE SIS IO TR LT Vibrio JBME 2R AF 2 ICIIT D558 7 A i ho SRRz T
BT R THI R AKIC B TIRIFZ T D85 0 7 L ISR AFRIN I3 L 727> 72 Sulfitobactor
JBAE 2T N COMERE SR TR L, BWEEKICBWCIRTF% 3.5% HIEE ORI FC Cobetia BRIV
Pseudoalteromonas J&#H B4 1 L7z, (RAFRTZ DOV AUV THIR I LIHEE T Shewanella B2 Th o7z,
AT THEBRE 3.5%5MF N OB IR T TIIR AR R E R TIZB W TORMH LT, Jo T AHIE L5
3.5% 2B IC A T DITH BT, 4°CT 5 » A ORI HEK B CHIR L7 ~T- 2%~ $7-. 4CT5 » A
M DORAFFRIZI\NT Vibrio JEAME X HEFEE3°, Cobetia J& 331 O Pseudoalteromonas &l I XHEFE L /=2 &%, Brae ¥
YIS EBHNE LI E T LY T ST 24T DNA v A 2707 LAFRNTICROHEGE LT, 370bh | IRAFH

Rz Vibrio JB IS 1T bss cxARnE”
BRI 3.5%4MF PR\ Tz Tapuvikae”

1.8 ¥

WK PIZIFZL DA DFEL TD, Fe, FEL~
JNZEWT A D 9 FILL LR CThHLHEMmES
TS, ZLOEPKRIMTHDLRKD—2LL T, BREE
HIZEBWTELDOMAEM N EE CERWIRBIZH S AT HE
PERFRRISIL QD V2, BIE, EBREICB W TZDLI7
IREDOME 2 AECSELBRTIT, Bt h OSR# 3 24k
SH, ZOREBEZRFTDHENRFELELTHOGLTW
%o ST, 7ZRE DR TR (4-58) 2O INTFRAVIA I~

BN IAFAE S DI EMDBAFAEL TODIT T THY,

Z O FIZBREE ORI IR E O 2 kI K EggE A Hk
(RIE) LI s & ENTODTREMEN 5, § 72
B K TICIE BRI IR B CERVIREE~FE S
T DIFIEL COD RREMENR S D, 22 CILMEEH
SRDOEEEAME S IR LI T OHIREOBIRIZOWT
WHELTZ,

LU CERVREE
M “EE T HIRAE”

'~F{TL . Cobetia J& 331" Pseudoalteromonas J&ii
~BATLIEE 2B,

2. MM ERE
2.1 @KU TILEEEH

2006 /-5 H 4 H-5 H, 2N FEB IO BIZIBNT
WK ED TV T U, E2, RO 2 FEFEO R A FEL
“o I 1% T E05% BRI ADIRIR, HH—
DIEZHUT 3.5% NaCl Z Mz 7= D TH D, k7L
1 mhZ B OOV IE I mEE-HbD B X
ARV 70 2 ml 12 ERED — O8N % 8
ml B 7-b 0% 1E) b5 (15-20°C) T 2 H [
BRI, TV T UK E 4CT5 7y ARIFLTZ
LKL THH TV VE % L RSEH CHEREIT T,
F7- . B RREEAAR S v SAD = PUER LA S ER L7 1
K T ATK L T [RIERD FEBR AT T,
2. 2 PCR-DGGE [Z&k5#H

AHEE > 16S rRNA ¢ 500 M7 (& 900 HiHA7E Tk
FN- AR C& 5 PCR 77 A4~—% VT PCR %
1TV 3, ZOHINEPEMI RS VAT E AR L FE R TK
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%) (DGGE; Denaturing Gradient Gel Electrophoresis) 1T
STz, TOBROIEMEAIRE AR 100%% 7 M R -40%
FVLTIRELT 30%~60%& LT, ERUKE %, 710
HANUREYIV L, 2 ORI 2R E LT, HEFEEL S
PIET . BLAST #sRaAT\ N, FAEIES 1243 Dl B O fif
R LT, UM I BT oyt L . Zbohd
Bl % HZBEH BB 2 VERK L 7=, Vibrio Jg#H i oo R4t R

FRIZZ DEEFBLH 0N « KA MR\ = 350 HRAL,

Shewanella J& #H & ] D SR #E BAR 12 D FEZN B S L0
N REAAREBRV M= 400 HEFLIZH-D% 1,000 (8]0 ~7 —
YV ANT T LB 7RO B B EIC KD R A AR L
72
2.3 FYUI DNARA/O7 LA &b

T AR A TEEESITOD I 16S IDNA O b
J0, FEIRGASN TS 14 LMD CTEERMEICE
Te 9 HELD L CuD 23 SRR YA FEIC T e — 7 B E L
724U DNA ~A27a7 L A% AW TC, B ks /
2y DNA % Hybridization S, ZD3 7 F /VEREE1ST,
ZDFED Positive =22 hr—/L DNA &1L C Pseudomonas
putida KT2440 /% /2 DNA % L=, £ DR,
Hybridization Y- 7" /L HIZ351F 5= hr—/ L% 7 DNA
DOEIEIE 10% (0.1 mg/ml) EL7=,

3. EREER
3.1 YT ERDBKY T IVIZEITHHEED
B

112 PCR-DGGE Difi A ~LTz, BN L OIS
DKV T VTR DY 3.5%, 0.7%, 0.35%E 1K<
PRDIEE R OEEEINLT -,

NUR 1~8 OHEREFEHIZREL  THHOBFNRIL
C BLAST FHEMER SR Ui R, B me 20 L7258
2BV T 3R 8 13 Bacillus psychrodurans &58412—
U7, AR IE T 7 VAR 0.7% TR LT
BRlC OB R LT,

Z DD LSO RICONTIITERIC— BT RS
DA R T — 2 X — R IAFEL T o Tz,
BLAIDFERINEIZ LY, /3R 11290 Tl Shewanella J& il
#. NR 2, 4,5, 7 (220l Vibrio JBHIE, XK 3,6
{22V NTIE Marinomonas JE MBS S THHZEM DD -
7o, 7o MR AR E LT fEIRIZ 35U VT, 2SR 4, 5,
75T —EL, SR 3, 6 bl —HLz,

RUR 2, 4,5,7 & Vibrio JEORBERITER O R RHRZ X

2 IRUTz, Bl L0 N R 2 LK 4, 5, 7 ORI
L~ TES TWAIEN DI o7=, PCR-DGGE 121
FH R RONLE TS TR B CER WG AR HH LT
FERESHL, ZDATRRFUC SOV TS TS Y,

Bim RREO0 35%
e IERES O 0EHR)
8 1E=EO. 35%
A8 /ERES N (0EFEER
miE ERE0 7h
aiE /RES O GERER
A8 /RE0Th
A5 J\RES % GEREF

1 BRECE IS A< Ok SR OBEFEO PCR-DGGE /<
s—y

3.2 4°C TS5 vARTFEDBEKY VT IVIZEITHHE
DI

312 PCR-DGGE Diftika R LTz, o7V JEt%
DUFK L T NINEDREREEILD | WY 7L L2
YL TN BNTANU RO NZ— N R EL T2,

SR 9~12 DI EFHZRTEL  ZEHOBRLFNITRIL
T BLAST MHE MM KR ZAT oo R, S F 9 1%
Sulfitobacter JEAHEE, /32K 10 (XX 2 128175/ R 1 &
[f]—MEL%CHY , Shewanella JEFME, 232K 11 13 Cobetia
JBANEE . 23K 12 13 Pseudoalteromonas J& #ll & F 3k Td>
LZENR DD oT, Lo T WK TV 7 EZBLIOR
171 DU RN HILEITIR H CE/-AEE T Shewanella J&
HIE (SR 1 BXO10) 721 THY, Z O/ IR E
0 3BNDIEESMTITM I TES | o7V T ERT
[T 0.35%IZFBW\TD A, BRIFER TIE 0.35%FL 00 0.7%
(FERIKENZ 1T 2/ ROLE NS OHEE) [T VTR
T&ET,

Shewanella f& ] D RAEBMR (1 4) &2 /L2 A, K
Shewanella J@#HE 1 S. frigidimarina & S. livingstonensis
LHRFRHE A EoT, ZRHOMITW T bR TN
T NaCl ZHELLpNERES TS 9, i, 2inb
= ODOEHI THERRS IV RARE (77— Y ART v 7 T 54%
DFR) ITHcH TR TS S. gaetbuli 124 F 12 NaCl &
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FoRTAHLHEIN TS O ziz,

o ZOFERIT 3.5%L 0 (R T
SN FE LR

Vibrio JE&ME 13KV 7 L DIRTERI
BTEZITHb LT, R1EE

ERMEES RIS

ARG R L
Shewanella JEME TR IR OEERICHFEL QOB EN R
IZBWTOLHMH

TRV NVIREEL
72< 0.7%. 0.35%!

e~ ERBITIEL7D
THDHIERRIBL TS,

I _To

IZRBWIE DR 7V HRICb S en Tz, =

=1

13— |/, gy cifropficus USTE18
V. chagash ﬁ..J3'I 6189
— U/ crassosinoas AJG32E08
V. franafose AJ31H193
I giganiis BJSEIE0T

m_|§
(-3
1. povn
I, tasmaniensis BJ514972

' —" V. fagei KT4708

,— I, aganvorans AJ3106ST
V¥, aerogenss AF124055
. pectanickda 13830
I, Pimparicus AY 2540329
R —————— = LR A T
I owenialis X 4718
V. pacinil AJ31 6194
I/, Yapetis YOB430
Ty V. meaitenranel X 4710
<LV, aealuananus RT46ES

l - V. shiond AF00T115
I¥. pordicuws AJBI0102

I, vningicus AEQ16705
= 1l pigrgpaichiluco XT4T17

w ) I mangrovensis DO2TIE62
4-“{:‘— | rubier AFAEI458
IV, gazaganesx?lﬂuﬁ

V. cincinnatiensis X7 4698

aroyd AJGE0GE49

|

— . medschikoviAT4T1 2

I parahaamoitces BAIDOO3

I equaloriziis AJ440008

I i'lxmnﬁanf}i?-ﬁm

I neniumys T Y
?@-nus

Mﬂm seaphthainl UABSTY

I, fwndalis 574703

I dehinyoanten A1d421 445

I brasianss AJ36172

. =it AJA1 6181

I hbiash i =T AT 25

I, eors, icus AJ3TE1 6T

. Y. licws HT4723

I frarveyt A%911396

|V midae A 9401 69

—— V. natriagens X56581

I cligboliciss RO9TE2

V. ginhuangoeors AT3E3432
I ity K976

¥ u‘!&zafmpuhmus HEBATT —
i NaYarensis
- V. pamrmeransls AJSB05E2

% |l-’. albensis AB1BEETS
7] V. cholerae NC 002505
W, mimicus WT4713

#

V. nerais KT4716

= I, foMls AJ514916
E. wodania 17575
V., tlowais DODETS23
w1 ramokensis AB01 3297

I, garlicies AYIS74971
I¥. halialiood aiseus AY41269T8

4

I, pengeitie A4 21444
I, exirae A3 2ED30
I, suparsies AY155582

T V. ofivacews AYEIT403

V. cahensis AF113021

—
0.00%

I, aspartiganicys MO92446

2 Vibrio BEEIfRE XU 2, 4,5, 7 DR BEM%
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A& 1RREO. 35k
NE BWRES M (MFHER
8 \BREQTH
A8 R/EES N GEHFR)
fim IRREO. 35h
BoE OEBES N (MEER
mim BERENTH
E IREES 5% EHF

3 4°CT5 7 HIE%OWEKEROEEZEME O PCR-DGGE /3% —>

oo & gouimaring A485225
. fnjhicg DR286387

5. kglreize ABD94598

8. sehiegeiipng ABOS1 760

I ficjedis AY1T0369

S matisiigwl AY485224

I wakamahii AY1 70366

5. surdngansis ABO94597
I vinlarea D21225

&, gffinds AFS00030

5. coivelliang AF1T0T94

42 | 5. gedimentalis AB201475

3. gelidimanina U8a907

I pheumatonbor AB204513

5. salras ABOE1TE2
5. mannitasting ABDR1TST
&

26

24

61

a2 | 4 | 5. halifaxensis AYST9751
5. pegieang AF011335

———————— 5. gmaZonenais AF005248
5. &lpa¥e1622

5. decolorationis AJROASTY

66
ag

5. profunds AY445501
S. putrafacians AF170300
5. agcsharnhiys AF033028

3. oheidensis AE014299
S.omorhuge ABZ05576

I hattica A1000215

S grclicg AJBTT256

T (& massiiy AJODE0S4
5. hafiensis AB205566

92 — 8. gecliminis AYETATAN
4”'}3 hanedsi 31530
8. wondyl AFD03548
o0 5, japanica AFS00078
] ™ 5. gacifica AFSO00TS
2. olievans AF 295592

7 a5 5. denitrificans A1311964
I, paethull A190533

55 1,10
54 ,—5- figicimaring Y13659
w15, livingstonensis 4)300834

0.005

4 Shewanella BEAfEE SR 1, 10 ORFRBIGR
3. 3 HKYUTIIZH T HME DI 15 WP ORI EE SR BT D/ S 2 — U %

5|2 PCR-DGGE O Fa "Lz, (RAFRIDWEAKY  RUTZ,
UIINHDOFRER (K 1) LB B SRR DN /NUR 13 L 14 O FEERYEIREL . ENHOES R
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LT BLAST MHIRIMERMR R AT 7o e, ZHH0ESIE[H
—THY . Lactococcus lactis & ELEi A 27 & L 7- FE IS
BWTERI—HLI-,

=maRih EREC.35%
ZPuERith 1EFREE3.5% (10fEFR)
ZmERih EREC.7%
St EREI 5% GEER)

X5 ZPURRHLE kO35l # O PCR-DGGE /34—

3.4 TA4/B7LAIZ&% Cobetia,
Pseudoalteromonas. & & U Vibrio D&

PCRIZL DR/ AT A& [E T 5L, KVEHEZ DNA
ERRIHTED~A7a7 LA THERTHIEITXERDRH S,
TICUE, Prfrimk () R 3.5% THEFE L 7o
EREDSD4 7 2 DNA % Hybridization -7 /L L LT
~ AT VAR ZAT 5T, [ 2 1238\ T L7 BEZn
Vibrio #EDH1C V. gallicus LISN T TR~ A7 7L AD
Zu— 7 kI BT @R S 5°-AACGAGCGC
AACCCTTATCCTTG-3' 2L Cu 7z, filL}i DGGE 23
BN REETHME TR OBEA Cobetia 38X
Pseudoalteromonas & /&t 1# @ fd 4] 5’-AACGAGC
GCAACCCCTATCCTTA-3 CTh o7z, ZNLHD 7 v
S A Positive 35X Negative = h—/L L LEBGL 7=
(#F1),

F1 ~A7aTLAIBTDHI T TV

7 a7 B L EREE
Positive control (Pseudomonas putida)
5'-AACGAGCGCAACCCTTGTCCTTA-3' (forward) 8576

5-TAAGGACAAGGGTTGCGCTCGTT-3' (reverse) 5050
Cobefia. Pseudealteromonas
5'-AACGAGCGCAACCCCTATCCTTA-3' (forward) 1650
5-TAAGGATAGGGGTTGCGCTCGTT-3' (reverse) 1738
bri

5'-AACGAGCGCAACCCTTATCCTTG-3' (forward) 1120
5'-CAAGGATAAGGGTTGCGCTCGTT-3' (reverse) 1460
Megative controls

5'-AACGAGCGCAACCCTTTTTTTTT-3' (forward) 1532
5-AACGAGCGCAACCCAAAAAAAAA-3 (forward) 1528

Cobetia 3311t Pseudoalteromonas ™37} /L 3G EE 130
THNOHATIZRBNTE Vibrio D7 F /LR E L0E L

E -7, F7-. Vibrio D7 F/L{EIL Negative =12k
/L IR -T2 L R0 AR ME I Vibrio (37
FELTOVRWIEZBRB LI, 2D OR R
PCR-DGGE Diff L L —FL TWD,

4. 5%DRE

WK% 4°CT5 7 A BRIFLIZZ 82D, Vibrio JE
I HERR FTREZ R IED DI CERVRBIIRBATLIZ LB
A DOz, FEE TERUVNRIEE~DBAT AN =X LI TS
WFFRIT R S 7= Vibrio BHIE 2 W TIThhb s
ENZ, LinL, RFZEIZ B W T AW E SR DR
RECHRMT L 7222120, Vibrio JBHIE B2 TR
REIZ72 o T2 Z L LIED OME DG TEROIRREN DR
TELREA~BATUZEN KR I BT
R T =R ERHIEINTET, £z, WK T LR
RIpoTODG B RAF R TEDIRREITR DM D
N2> TNDI LR L, ZOBRICEUTEEE
PER DD DONTES R DOIEXI G Th D, £, 1
IR EBRKINZ I T DI ZARNE D LB EATS 4 12 DR
BTHD, WIS ROICFEELTWEEEZLNRD
Shewanella J&#H B D HHZ ARSI B 0O 5 25— g /K 3R
RIS HIFICE L CWODMIE A FEL CWAZEE R
L7c, AR D AR SR E L O BIEIZ DWW TH A4
DI FERED—2>Th D,

5| SRR
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Summary

| detected bacteria cultured at different NaCl concentrations from seawater. In the PCR-DGGE (denaturing
gradient gel electrophoresis) analyses, three bacteria belonging to the genera Marinomonas, Shewanella, and
Vibrio respectively were detected in the culture at 0.35% NaCl concentration from seawater soon after sampling in
Atami-seashore, but only one bacterium belonging to the genus Vibrio was detected at 3.5% NaCl concentration.
On the other hand, only one bacterium belonging to the genus Shewanella was detected in the culture at 0.35%
NaCl concentration from the preserved seawater at 4°C for 5 months, but two bacteria belonging to the genera
Cobetia and Pseudoalteromonas respectively were detected at 3.5% NaCl concentration. Thus, only one
bacterium belonging to the genus Shewanella was detected in the cultures from both Atami-seashore-seawaters
before and after the preservation. In addition, this bacterium was not detected in the culture at 3.5% NaCl
concentration but at 0.35% NaCl. Phylogenetic analysis showed that this bacterium was closely related to the
species that do not require NaCl for growth in the genus Shewanella. Bacteria belonging to the genus Vibrio were
detected before the preservation but were not detected after the preservation in the PCR-DGGE analyses. In the
oligonucleotide microarray analyses, Vibrio was not detected in the culture at 3.5% NaCl from the preserved
seawater, which suggests that the bacteria belonging to Vibrio entered into nonculturable state during the
preservation. On the other hand, the bacteria belonging to the genera Cobetia and Pseudoalteromonas were not
detected before the preservation but were detected after it, which suggests that those bacteria shifted from the
nonculturable state to the culturable state.
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