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HEPIF FAT

H AR SO L

B E 1. HREM WEEIIEk b 7 BRI —F DN RRER THY | DRI E CELOMEM P FET
Do TRUFIZEIEIREE DT, S K IEDBREE Th D, RIBMAEMITZ DO IBER B T Th RAFICAEBTL TS,
IR T oo, KIBEZ A WTEHFEICED | 558K R OEIREAZ SO L8> THO AT IS D%
D DHILN CEDIENHDL) LI oTz, LRI TE D ISR BIGRR HNDDMNI DU T TR,

ZZTARMFETIE=V T HHEICAEBL T e, DEO R CTRbEWES T TAEBL T A HIV HE23 0 B
DEET COEFRIE DB OV TOMALZED,
2. RAE
2.1 QYT BEBICEBLTV-HFERDHEE

~ VT FWEE Ve D HBEL 7R IS DWW T S FETFRIRATIC L > CL O REZETT -7,
2.2 EOEETICETAEBELEREDEE

PLENZ =V T FHHE RIS BBk L7z Pseudomonas sp. MT-1 % T, NaCl 3EFOMEED F HAZ DUV CTRETEA T
oz, s R LT, B2 B LT b RO F kR E A~ HV ., [FERO EBRE1T o7,
3. MIRBERESUER
3.1 RUTHBEICEBLTWV-FEREDHEE

AHEIE Idiomarina JB\ZJE T DM CTHHZEDRBEZIT, FEIZ Idiomarina zobellii, Idiomarina seosinensis & 0¥
P EOEE DI, DNA-DNA AT VLA =T ar O RO | L zobellii & O\ WEBRIEN RIS,
Idiomarina JE&IFHIHFOI R ESNC R THY , TN E THEESIVTND Idiomarina JEMIBE T3~ TR, IR
EMB AN TND, ZOXIZR AR LB T CIL AR I Th OB LR,
3.2 HOBETICEH2EBLEREDHE

Pseudomonas sp. MT-1 S EX FARIGIRE | k4 22T 0) FCHER LA R, 2 OMEMEIZIIR I & DR
TN RDI, 2% NaCl fF7E T TI, 1% NaCl DL E @M EZ /R U, ZOBLGITRE FR0ul i sk DM T
R ERE RS RIT DRIRE DB RO N2 T,
ZIVETOMSE T, KIFE THRIED @R E T CREMES T ZENREIN TS, b HAARIGE I TR A T
13720, 7228 Pseudomonas J& ClE B RO CIIe< | RHEH KD MT-1 TRIGE L RIFROBIR D Ao DD
WL, BIIEDOLZARTHD, LoL, ZOBGHE MT-1 BEOAFIE FC, RHED R EBR BRI T D720 O D
1D THDHEEZBID, AT HOFFORADOMEE D—Eah mRS 47z,

1. IEEK WB, WHEIZAET T5MAED DO ZIL. KIERE TH

MR HER B> 7 a8 —F 5 KRR FEITHY | % 3% AR A B R AR O T AR R T D,
BB ORI E T DIMEMDFAET DT LD DIN-T RIS IR L OIE, MF K EDOBREE Th D, b b
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REMOWAENIEDIORBEE CITAEBT LRI R
WNRIDZENMOLNTODN, IR AEW T T D LD
PRIEFEREREE FCHRIFICAEBL WD, FEFZH A
1Tolz BEFEDE L TO RIS E A W22 20,
BRI DGR E 2w A I > THOAEF IR
DIEEZ BD LI ENTELZENHIB 72572 (Ota et
al. 2011) , ZOWFFEIZEY | AEM D RERECTAE T2
7O DO BEBEMEN RSN, LU KRGE TRV
SNTZBGUTHSETET VEROFERTHY , EEEOBE
A TE D LB MBI TODNEI DTSN
TIEZ2,

~ U7 FUHEIXEE 11,000 m O, FURIEOHED—>
ThD, ZIVETOMIET, FAT~IT FUHEEEND 3
FOBEZHEELZ, ZOIE T X CEBERE 3%R1%
DOHEIFRE ThoT-. FDHH 2 FRIZHOWTIIFREDSY
BT DHFZELAT, EDBIZEDIL 1 FRIZOW TR
EICHL TSR, 85 LUV TOMEEED THD
(Tamegai et al. 1997; Tamegai et al. 2005; Tamegai et al.
2006), 750D 1 FEIZEHL CiddrEEThH L ELISMNTD
Ao TR,

ZZCARME TIE~ U7 FHHEICAEBTL T e, DFED
R CHRD EWES T CTAEBLTOZMIEZ V., 2
M D@ E T COEFICH XD EIZHONWTOH RLE
55, ABFZEICEY | EWOFFORED TGN/ D
DEIFFTED,

2. IRA&E
2.1 QY7 FBEICEBELTCWHEE DR EE
HEEL7Z 3 FOE DY D, Rl ZEE T-> T
IROEIZDOWT, O EEAETT o7, VAR —2 RNA &
RABEBNDfENTZ 4R | TR, A B REIRE L pH Ofif
Br. BEOEAERER, %2 5047, NEE2 /38T DNA-DNA
NATVEAE = a7zl EOFED [RE LB
BRaiToTz, ZHUCEY, U7 FHHEICAE B L QO LF
HEMERI B O Sy BN E ST E BB LT,
2.2 EDEETICEHEBLEEEDFE
CHETIRNT 2D CTEZ, 3 FOMED 1 >ThD
Pseudomonas sp. MT-1 & VN TEBREIT 72, BEHIAAL
% 1%R 7R, 0.5% BERETF 2, 0.01% MgSOs, 0.1%
CaCl,, 1-3% NaCl, 30 mM NaNO; TH 5, HEELZ A X
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TR T HIEITED  NaCl DBSFFOMHEMED % Az
TR EAT 7o, BE TORE TITBREZITOIENTE
720N, AHAEE SRR PP - o TR RIS AE B 9752
ENTEDTD | AHIET NID LENA CTHER A1 THOZEITX
D, BT COEBFZREIZLTZ (Tamegai ef al. 1997),
el G e LTl bR B LT E ko Bz ThD
Pseudomonas aeruginosa PAO1 ., P. aeruginosa® NBRC
12689 (Type strain) . Pseudomonas stutzeri ZoBell % Fu >,
[FERDFEBRZAT ST,

BRI mEAR 7 (Fig. 1) | @2 % (Fig. 2)
“o BN T TREEVIAT Z LT Lo TRk
FMHEHEX D, BRI IT T AD LB N DI LN
EBIZIEIDMBED BN, 2 mL T =— 7 ZAE B 7 D
WO LT=OBIC 74NV A TSR T D, KEICHEIR
DB BT T NI TATF 7307 % VW5 (Fig. 3).
INBEETRBRPNTESZEIZE ST, @E T ToRR
AT T, W% BRI OWEZ WK 600 nm THIE

FHZEITEY, WOAEBERELL,

Fig. 1. @& ER 7

Fig. 2. &/ B4 %



Fig. 3. IR AM L2 mLFa—7 f:VIRNTTAFy
VAV
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Fig. 4. DT-C D&EFHMEITH  N—I3 1 pm 27/~ 7,
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/. rambicol’ (AY526862)

/. balticd (AJ440214)

/. fontislapidos] (AY526861)

Colwellia piezophita (AB094412)

Fig. 5. DT-C 1 L O%H#%# D 16S rRNA BlF#HMt, /3—

3. HAEHER
3.1 TY7FHBEICEBLTWVHEEDNEE

1996 4E\CHEPERL FHMT B & — (BMANLATBOE N
PEOFFEBRFAAE) 23 32 B LR AR (D0 )25 )
IZR o TERIREN 72~V T B JETE (11°22.10' N, 142°1
25.85' E, YR 10,898 m) XV, FEFRPAEE VTR
ZHPELTZ,

HEES UM DT-C 1348 B 2R DR (2-3 um x
1-1.5 um) ToH-7= (Fig. 4)

B AR pH IE 5 205 10, I 4°CH 5 48°C (i
1£35°C) . HIEFEIX 0.1 255 15% NaCl (E#1E 1 5 5%)
THY, IR, AP EO R LRI Ch D ZEVR
iz, F PRV RE THAF ATEETHY, BED
IRIRBREE A~ DS D — Wi & RHZENTED, — 77 500K
JE GREE 5,000 m (ZFHY) Tl BB E RS-0z

0.01

T LEEHTZ0 0.01 HEOBBRNEAET D Z & 2RT,

ZEDD, YEEME TIXH 03, I EEME TRV &
MHBNETR ST, BBESIV- 55T 3L 10,000 m DL E
THY, JENE 1,000 KUELL ETHD, ZO8RE T DT-C
DAEBLLENPOITNDA, HIE T LT U il ER
FICABL TCODDIT TR, 1,000 KL TIE£<
DOHIEIZFEIR T HZLITRND T, ZOFE RITHIF JE
DIHDHIOT TITARN N,
16S UARY — 2 RNA AR F-EAIEMT OFE 00 | Al B
X Idiomarina JE\Z)JE T HHIE CHHZENRIBI LT
(Fig. 5) , F#\Z Idiomarina zobellii, Idiomarina seosinensis
EOFERMENFEWEE DI, DNA-DNA A7 VX AE
—>arOfER (Table 1) Db, L zobellii &0\ i
PER RSN,

DT-C LHi% O A 7RI OFE A Table 2 12,
RElhBERL R AT D5k 5% Tabele 3 |2~ 7,
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Table 1. DT-C & Hif% 5 D DNA-DNA A 7 ) XA B— 3 L OFER

% homology with DNA from:

strains
1 2 3 4
1 100 82 18 9
2 69 100 20 10
3 16 19 100 10
4 8 9 8 100

Strains: 1; Strain DT-C, 2; I. zobellii CIP 107407", 3; I. abyssalis CIP 107408, 4; I. seosinensis JCM 12526".

Table 2. DT-C & Jhfx i O AL FRME
Characteristic 1 2 3 4

Growth properties

Temperature (°C)

range 4-48 4-30 4-30 4-40

optimum 35 20-22 20-22 30-35
pH

range 5-10 5.5-9.5 5.5-9.5 6-10
Salinity (NaCl %)

range 0.1-15 1-10 0.6-15 1-20

optimum 1-5 3-6 3-6 7-10

Other properties

gelatin hydrolysis + - + -
casein hydrolysis - - - -
starch hydrolysis - - - -
Tween 80 hydrolysis - - - -
Catalase test + + + +
Oxidase test + + + +
GC content (%) 48.1 48.1 48.3 48.5

Acid production from:

cellobiose - - - -
fructose - - - -
galactose - + - +
glucose - + - +
lactose - + - +
maltose - + - +
mannose - + _ i
raffinose - - - -
rhamnose - + - +
sucrose - - - -
xylose - + - +

Strains: 1; Strain DT-C, 2; I. zobellii CIP 107407", 3; I. abyssalis CIP 107408", 4; I. seosinensis JCM 12526".
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Table 3. DT-C & 3855 D FRRABERE K

fatty acids 1 2 3 4
Ciao 1.1 0.8 ND ND
Ciso 10.7 9.3 10.8 9.8
Ciso 1.8 22 2.7 0.7
is0-C 1y 1.4 1.6 1.5 42
i80-C3, 1.1 1.0 0.9 ND
i50-Cjsy 38.7 36.8 335 54.5
i50-Cy79 12.8 13.7 11.6 9.4
Cig1 ©7c 39 8.8 29 2.8
Cig ©7c 8.7 11.0 8.2 43
Cig, 06¢ 2.8 ND 2.8 0.8
is0-Cys.q F 1.1 1.0 1.4 0.4
i80-C;7.1 @9¢ 10.1 7.4 15.5 8.8
Cy70Cyclo 33 3.7 5.6 32
30H is0-Cy 1.4 1.5 1.5 1.1
30H is0-C3y 1.2 1.3 1.3 ND

Strains: 1; Strain DT-C, 2; I. zobellii CIP 107407", 3; I. abyssalis CIP 107408", 4; I. seosinensis JCM 12526".
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Fig. 6. & F & E 5 THEE L7z MT-1 OAEFHh#
3.2 HOEETICEITAEBLERENRE FEEETEN RS, 2% NaCl 777E F Tl 1% NaCl DR

Pseudomonas sp. MT-1 ZSFXFRIGIRE Hix 72t FObEWIEEE R LT, 22D 71X 40 MPa LA ED
JI R CER LR Fig. 6 ThoH, MT-113k2 Lol B/ T TROLNDIDIIRLZENIALINEI T,
HUROHERG A (Z D LR & E FCTOAEFICHEE  ZOBEPGEEMEN ThD MT-1 DA RENLH D7
L7 ChHHD, ZOMMEMEICITES IS E N O, TN BIGR O ETR D720 R X
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W SR O $ARR A (Pseudomonas aeruginosa PAO1, P
aeruginosa’ NBRC 12689 (Type strain) , Pseudomonas
stutzeri ZoBell) % W CTRIRD EBREITo T, BEEIED
JEJ71% 40 MPa EUT-, 5 5R% Fig. 712R7, TORER,
MT-1 DSORER T, R 1) DR D52
BIIRSNR T,

4. ®
4.1 RUYT7HBBICTEBLTWVIFERED D8
AWFFEORER, ~ V7 T HREICE ok TROND
HOLIRNED S WVAFHEE N EBL TODILENHLNE
72572, Idiomarina J&I XA BT ESNTZJRTHY
CIVETHBEESN TS Idiomarina JEMIEIT T~ CTHES
g5, 72 E s B2 >Cud (Ivanova et al. 2000;
Choi and Cho 2005) , ZOD KO 7 AF IR FEBRTE T Tl LS
HOEE A7 T b LIV, BT I zobellii 13
VO AR EEDOTRHEIERIED D RN E S CEY (Ivanova et al.
2000) . ~ U7 FHE#ED L7205 D D72 C RS
VT & 2D IO B R AR 92 ST BLIRTR N,
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4.2 HOBETIZBIT2EBLIEREDFE

ABFFEORE R MT-1 T, NaCl IREPEFITBITD
M EE R B RAE L, SR T IR E 2 92
ENHBMNE AT, F-Z OB TR o Sk DM
B CIX ALY TR KD MT-1 IZF 3 Th-o
7=

ZIETOMI T, KIGE THONED @R E T Ciiit
JEPEDE T ZEAVREN TS, SHICKIEOSE T,
B E Tl A DIFEENBEE THHEN
RSN TS (Ota ef al. 2011) , b HA A KIGHE ITEE
WA TIX 2, 708 Pseudomonas & Tl ERED
FRCIE72<, REH D MT-1 TKRIGHE LRBED B S3
ROENDDOPITONTIE, BUEDLZARH THD, Lo
LZOBIGIT MT-1 DEOIFAE T YO & E B B
ST DO OED | D ThHEEZ BN,

5. SRORAE
Atk A RO THEZHLNICLIZDT-CR, 77T

TR

(RN TODIRIEMEYZ T, WOmE TR



BHZ9ER

BHEE LU DR DWW TEBIZTHAR T L,

Flo~AaT L AT E R VT, BESUOE WL
HIBAG T IHBLDFE MOV THLZL, ZOHZITIT
EDOIORK MG L T D00EALIZL TWVET
WEEZ TN,

#

ABFIENT R L TR E EL 2 Vb A = R
WFFE N L B 59, RIS Vi
WTEARSEATBOE NI IE B JE A DO REAHR — TR
I T I G L BT T,
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Effects of Salt Concentration on the Growth of Halophiles from Mariana Trench

under High Pressures

Hideyuki Tamegai

College of Humanities and Sciences, Nihon University

Summary

Oceans occupy about 70% of the earth. Recently, some bacteria were isolated from the deep sea, and it has
been found that they represent a relatively unexplored viable environment. Deep sea is the environment of high
pressure and high salinity. The organisms living there should be adapted with such extreme environment.
Recently, we used Escherichia coli as a model organism for the investigation of relationship between salt
concentration on growth and piezotolerance. As a result, relatively high salt concentrations improved the growth
of E. coli under high hydrostatic pressures. However, E. coli is not deep-sea organism. The relationship
between salt concentration on growth and piezotolerance of the deep-sea bacteria is still unclear. In this study, I
carried out the taxonomic study of halohilic bacterium isolated from the mud of Mariana Trench, one of the
deepest arcas on the Earth. Further, I investigated the relationship between salt concentration on growth and
piezotolerance using Pseudomonas sp. MT-1, also isolated from the mud of Mariana Trench.

At first, moderately halophilic strain DT-C was isolated from the mud of the Mariana Trench. Cells of the
organism were rod-shaped (3 um x 1.5 pm) with polar flagella. Growth occurred in a NaCl concentration of
about 0.1-15% (optimal: 1-5%), at pH of 5-10, and at temperatures ranging from 4-48 °C (optimal: 35 °C). The
results of 16S rDNA analysis and DNA-DNA hybridization analyses showed that DT-C was closely related to
Idiomarina zobellii which is also isolated from the deep sea.

Further, I found that relatively high salt concentrations improved the growth of MT-1 under high hydrostatic
pressures. This phenomenon cannot be observed in the case of related bacterial strains, and it can be said that this
is one of the mechanisms for the adaptation of MT-1 for the environment of deep sea. I can show the novel

character of salts in this study.
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