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The resemble effect of temperature and hydrostatic pressure on the

membrane composition of barotolerant bacterium

Hiroyuki KANEKO *2  Akira INOUE * 2
Kouki HORIKOSHI * 2

A barotolerant member of the genus Pseudomonas was isolated from deep-sea sediment obtained at a depth of 4418 m from the
Japan Trench. The microorganism isolated from the deep-sea environment was assumed to have special mechanisms, which allowed
them to adapt to high pressures and low temperatures. Growth temperature was found to affect the hydrostatic pressure range in which
the bacterium could grow; the optimum hydrostatic pressure for growth shifted to a higher pressure with increasing temperature. We
examined the lipid composition of the inner membrane of cells grown at various hydrostatic pressures and temperatures. The fatty
acid components of the inner membrane lipids were C16:0, C16:1, C18:0 and C18:1. Under all growth conditions employed, the
relative concentrations of total C16 (C16:0 + C16:1) and total C18 (C18:0 + C18:1) were approximately 60 % and 40 %, respectively.
The change in ratio of C18:1 to C18:0 with varying temperature was larger than that of C16:1 to C16:0. The ratio of total unsaturated
fatty acids to total saturated fatty acids changed with varied temperature and hydrostatic pressure. The phospholipid components of
the inner membrane were phosphatidylethanolamine (PE), cardiolipin (CL), phosphatidylglycerol (PG) and phosphatidylserine (PS).
The relative proportion of PE decreased with increasing temperature at a constant hydrostatic pressure. The relative proportion of CL
increased with increasing temperature at pressures in the range of 0.1 to 30 MPa, but decreased with increasing temperature at 40
MPa. At 10 to 30°C, the CL content did not show significant changes with increasing hydrostatic pressures, except at a hydrostatic
pressure near the upper limit for growth where the CL content increased markedly. It is worth noting that the effect of elevated
hydrostatic pressure is comparable to the effect of low temperature on both fatty acyl chains and head groups of phospholipids.
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1 FC®IC

AEHREE, pH, IEEEE, BT, BRI L ORI
7% EOBREN T IIMAEWOEFTICRE BT 5.2 5,
1962 4F- (2 Marr & Ingraham (2 & o TR T Escherichia coli
DOHNBENRI AL A B IR IRAE LT (LT 52 L
MBSz, ENLRAFIREOZLIZHE D MR
AL DZALIZE S HATZERI R DTS K Wi S 7z 105
Bl Z4F, ASEGFIIRIIR O & A4 i O ZAL R NRIIER 0 ji¢ 3% 81
BoZAL, W VIRE OB OZALETH 5 BIFE
(LIS L7z M A e 2 b o A B 21 [ IBIR L
DML 2 2L S &, EF RSB\ TR 20 B
BPEE2 RO Z LK 0, MBI 2 bhE & A5 5
ThHrEEZEZLNTVD, ZOMRAEFTREICH LM
Ra B By Pk 2 HEH¢ 3 2 B¥REIE “homeoviscous adaptation’
LIFER TR ~13),

AT BB AL I BRI O IREEZAL 72T T { EF R
BEOALFAIZ LRI B ELIC L > THH SR S
NaHZ EPEENR TS W 2,

BRI, IR A D B EREE & v ) MERBE O — 1]
THh 5 5 WilE (1,000 ~ 11,000m) (ZB1F2HEIIE 10 ~
110 MPa (154 = 1.01325 X 105 Pa = 0.1MPa) {2 & K U,
RIFK OB 2 ~ 4T Th B0 MREAMBIIH T 2 MERD
BT T ORRITHY T EMEINTRED, D
T ~EREOREICBWT, AFENILAT L LR
B OHEORBVEAMET U, fMICEICH %88 % KT
FUREMEDSH B £ F 2 55, DeLong & Yayanos 1 Z 7k
JEASE E 5 2 LT &) RN O A SRR O H &
VEELI L EHE LY,

WF204E B 5 < DU/ PR TR 25 BB 7 &
HEE SN T, RIEKIAER L T EYEEE)
B ORI O BREZ BN 3 5 720 DFER) B & Ff o T
HEEZLNTWA, TLT, TNOEAWOAMEN
B OBIZF I RED & F LWERZ2&RIF T b
o Lo LI/ T EPERTR OBFEA % < 2 3 Tw B 12
bbb ST, EHZEIHE) T M2 LICE
LTI EAEMEDG R EN TR,

Z 2 CTH L, T4 TG A & HUEE L 72 A
WOAE B ORI 5 2 5 BKIE & T Op 8
WL THEZT %,

2 EBAE
21 HEMEEBRIE
ARIBFCIE H ARG 138 (2 4,418m) 525
YL 7 2 A U7 & ORI X — AR 2 T RERY K
OHEAL2ER 22 3R D> & Pseudomonas IERIH T 5 & W%
7z (Table 1)o I L7285 (1) v bvd720)
1%, Marine Broth 2216 (Difco, Co.) 37.4 g, glucose 5 g,
KNO,5 go Hill L 72Mllig 2 85 d 2 T, A
10, 20, 30, 37 C, FEJ11%0.1 ~ 60MPa O i Thi 42
L 720 AL AT IZEHMICB T 2 (EkE
660nm) S O B 1) 2 I X > TRP
fili L 726
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Table | Taxonomic characteristics of the barotolerant bacterium

Morphology Rod
Pigmentation Yellow
Gram stain -
Motility +
Flagella Single & Polar
Oxidase +
Catalase +

OfF test o}
Growth in air +

Nitrate respiration +
Maximum growth temperature | 25 — 30°C

2.2 #ERERO @Y

TN 3E U 7o Miie % i a0 0B (5,000 g, 10min,
4 CICE > THER L, LTIOR T RETR T L72:3%
NaCl-0.07 % KCI-0.53 % MgSO, * 7TH20-1.08 % MgCl, -
6H20-0.1 % CaCl, 2H20-50mM Tris-HCI (pH 7.5)c 2O
#E % 50mM Tris-HCI (pH7.5) -5mM Na-EDTA-0.6 M su-
crose buffer |2 FFI&%E L 72, WARZ SR L 720 K
T 1 AR 7 At o 0B (1,200 g, 20 min, 4TC) 124 -
ThrZE L7z MK 25 % & & BIE OB O 57 i1
(100,000 g, 1.5 hr, 4C) %47 720 ML ILIE % 7 [
STV HE L 728, Z ORI % 0.25 M sucrose-50
mM Tris-HCI (pH 7.5) -5 mM Na-EDTA buffer (2 4%
L7z, Zh & ¥ a g Ea .o (1, 1.2, 1.6, 1.8,
and 2.3 M sucrose, 50 mM Tris-HCI (pH 7.5) -5 mM Na-
EDTA ; 17hr, 100,000g, 4C) 12X V) B %5 058 %
115720 WIEMZME, 1.2M & 1.6 M sucrose J& D[R 123
#as iz,

2.3 [ERhBE L ) BB DM R O R

MBS ol E Bligh & Dyer 12 5E - 722, IBITR
1%, HCl-methanol (5%, w/v) HT2HKH, 95CO%&MA
TRBOWTAFNVIAT MLEAT > 720 B L 72 A F v
T X7 V% nhexane |2 & o THIH L, #-hexane & BrZ L
BT P F)NVICHEELT, FAZUX NS T
TA4A—HOF Y TNE LTz TICIEF Y ETY = A
s u~x M757 14— (model GL-380, GL Sciences Inc.,
Tokyo, Japan ; capillary column, FFS ULBON HR-SS-10,
0.25 mm X 25 m, Shinwa Chemical Co., Tokyo, Japan) %
M2 1 7 LOREILTO L) I2Tar T 4 L7k
w5 55N 120C o 20 HE3COESTI20TH
5 220CETEASE2, £ LTEDRMIREZ 1055 [H
Wil 7o AR OBHEICB T 2REIZZENEN, 250
C, 280C & L7zo RITMR D[ 5E 1%, W4t Tt L 7=l
DR > TN (C, 5 C,, DIHE SRR ;
Funakoshi Chemicals, Tokyo, Japan) D#tHIKER] & M3
5T EIZEDITo7 U VIREOMMEHEE 7 o~ 7
77 4 — (HPTLC silica gel 60 F254 plates with a concen-
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trating zone, MERCK) 2 & o CHrifE L7z EBIE, DIF
W% V72 5 (a) chloroform-methanol-water (65:25:
4, byvol.) ; (b) chloroform-acetone-methanol-acetic-acid-
water (10:4:2:2:1, byvol) . 72V YIREOFEEX, [F
FMHCB T L7288 ) VIREORMEE LT 52 &
W& 0AT o720 U VIREOMSHRER, Try hA—%
(The Discovery Series™, pdiInc., New York) % F\v»TxE
w7,

3 WEREER
31 MEMEEOX ) -2 T a2 RIRETIC
BIDEE

WA % B AN TR T B 56, MR G L v
)LD T bo L72dS o TARERRIMHET T %
WAMILT LU SMEELELTHI L AR
I/ M TH B EDEE L o271 —
=Y 7 Ok, HARUEORMIKTIE (RE4,418m) 75
i e P PR S BBl S A7z ARHIR UL, APRIIC X - T
EENTRETHY, LAOHWIZHELZMETH > 72,
C OMIW AR 7 ALY - AR R S
PseudomonasBHNW CTH 5 & A% S17z (Table 1) & D
WS % Pseudomonas sp. BT & a5 L7z

Pseudomonas sp. BT DHEE T {6 % /KL I HF I3 AEE
MEEICARAE L7z (Fig. 1o 30CIZBWTIE, 0.1IMPa (K
SUE) %5 40MPa M CRIFZRAEFZRL, mi&EIE
FwgFhd 12827z, LA LSOMPallZe % & AEHILE
%Y, RAHEDLR0S T TETF L7z, & T AHD550MPa
WINE ST M2 RARETICRT &, fidE o
WIHZ G35 2 RO N T b Peudomo-
nas sp. BT 13 2 OJETIEHE T2 B TG PHIH] 2
TWBZTTHY, FWT L2 DIFTIE LT LSS H
L o720 Pseudomonas sp. BT I3 60MPallB W T E 52
HEEPEL LY, mEEEIIN 02 THo 72, AHIRE
A30C DY, IAFIHEEE L 10MPa |35\ T0.23h" T

ODs6o

Holze TNULEDOEIITIZ, IO LHIHE ) HehHHE
JEDIK T A H 7z,

37CIZBNT, Pseudomonas sp. BT130.175 5 30MPall
P CRIFREFT 2R L7z, Lo L4OMPall e b & AFH
BIERICEL LD, mfBEDR0ICE TR T Lz, 37
CIZBU B i KB 1Z20MPall BWTC0.21h ! TH >
720

Fig. 1 IZRENT WA X912, 20C K 10CIZBWT
1, BAEED S KT 2R Y TR RAEFTERLT
Wz, L LAads, INSOMEICBITAEFHEIX
30CKUITCOEN LT 2 LD TEND DS
720 20C RN 10CICBIF 2 RMAERE 1T ZNEh
0.074, 0.033 h'! TH - 720 20CIZBWTIX 0.1 ~ 50MPa,
10CIZBWTIF0.1 ~ 40MPa DJEH IS BV CTEF D
Lo RSy (A

INSORR? S, R TEI ) HEES
Pseudomonas sp. BT, WS 1 7-8ibE (R 4418m) T
IRIRIRTED B 5 W IE A% D EWHEEZ LTwb bl
WM E N7z 510C, 40MPallBIF B F—FH 5, HpEX
N7-B5E (¥ 40MPa, 4C) 2BV 5B 0.010h
DB EHEE I NIz TIUTEBRENTOEERET
BB DS, G A B9 % M T O B4l MR (R BE L Tl
LTRELSRDIEIHEIN TS Y,

EBORBEEINIABRED FH I TEEMICE
1352 DD 5N (Fig. 1)o 10C KT 20CIZBT
5 EBAFLIX0.1MPa (KAL) TH 7225, 30T, 37
CIZBWTIZZENZEIN10MPa, 20MPa TH o720 TD X
I BHBRIZBEIC WO DG L ENTEH 0~
— A IR B9 2 MR R IR 2 TP %)%
YT 2 RS TV 520 Bk E RS
ZrVIRBICHEB S EL RN E 2D 9 2. ICHITED
TENEDNEFE: Pseudomonas sp. BT DAB RN E 2%
FTEER B EAFRED RIS FHEETTEOETE
AR, FHEINI ZHHRATH -2,

[-ul 3381 Y1mo1n

Fig. 1 Effect of temperature and hydrostatic pressure on the growth of Pseudomonas. sp. BT. (a) Final optical density at 660 nm (OD._ ). (b) Specific growth rate,

660

determined by measuring the OD__ in the mid-log phase of growth. The values shown are the average of at least independent experiments.
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32 HALRIETICH I ZMEMME
Pseudomonas sp. BT DN FERSBHBEAERK

7T LT Ok % e AR OV F —Z5HR, 2
IR SEOREERE R A 4 VRV 7, ATP ARER S 1EN
BZRAEL, MDA GTHENC B W T & TH EEREE
ZHoTWwh,

Tifi &4 DBIEE T CTHEFE U 72 Pseudomonas sp. BT 7 b il
e & 4l U 720 AU B AL (&, Ao A4 B IRE] S
BB X o TRESEALT B Z EDPRICHEI N TS
39.30 , L7z h5 o TEBRINC X 2 BRI 2L o 55
ZRL 720, SHOFEBRICBW T EHIRE T TR L
72 Pseudomonas sp. BTO W & FEEFRRL T & LT L 72,

Pseudomonas sp. BT DWIEIRIIEALE X 22 7% 2 4EFH
BHEICB VTS Cl6:0, Cl6:1, C18:0 LU C18:1 Th -
7z (Table 2) o Z DAMMBNRIIERALIZ, WAL S Al
L 7= BRI & 12T RS T H - 7225, ABF5Eo Higix
HERBRBEOZAIAES WM OZLTH 5 DT, it
A CHEm S 2 EIL, £Z20EHBEm L, 25
L7z

Fig. 2I3RENTWA L 912, #Cl6 (C16:0 + C16:1)
ERECI8 (C18:0 + C18:1) DRI 13 AL F BB | ARAR
9, 3T —ETHY, TR0, 40% T o720 —
B RFBH O IR & R o IR IE RV Ik FEH O RN
a2 ROl & ) SR HIERIRE LR T 2 Lbh
TWbo L2 L%&DS Pseudomonas sp. BT DYgts, £EF
LR E IR X B IRITER O ik HEHR O ZALIZFRD &
N o lze TN Preudomonas sp. BT IZ BV Tldi#Y)
BB 2 RO 72O IIT IR FEHR Z 2L S ¥ % LES

HTWZ ERIRE L TWioo TNEIXRR D, Micrococcus
crvophilusD 6y, FEE WL DT IR W BEIERE O ik F2 85
EWEL 22 HESINTVE3D, LaL M.
crvophilus \Z B\ T, TRIIEE DA / fafl g o2 bix
RO LN TV,

Pseudomonas sp. BT \ZB T, LHWMEN T O%
LIZHE S 72 Cl6 % C18 DARINIE DZEALA D b7z
(Fig. 3) o #2C16 L UK C18 DAREAITEAL 2T B
LrolzZ &7 s, REfEOZLIZE L wiREHED
R TITbN TV EDOTIE RV EEZ bz,

20MPa 251 5 Cl6 DAL, 37CT 15, 10T
TIX5.6 Th o720 —~F CISORHIER, CloDIf L
W U CHEEZ RIS LTl 2 b2 R L7z, Bl 21

20MPa |2 BF 2 AN FafEIEX37CT18TH DY, 10CT
3228 TH 7o T b Pseudomonas sp. BT DI,
Al (fafn) NRIGEEZ S fafl CREafl) TRIFER~ D%
HIECI6DYE LD B CISDHAFL DRI YR T VOT
FhwnrtEzohiz,

Pseudononas sp. BT OAIFNENBROE&IZ VD7 5
BREETIC BT b R Vi Z R LT\ 7z (Figd) s #
ZIE20MPa IZB WV TIE37CT61.5%, 10CTRI.7%T
B o Tz A EANRIR % RO IR, faflgIhm
ZROIRE & ) HERBREIMERNC EMs N Tw 5,
L 72235 C Pseudomonas sp. BT (& O A F 1 IGEE O
HG BRI FE W20, BEDERETIZB W T LK
MAEDITHEISDSTTRELZ O T 2w e E X bz, ANy
BRI O & A\l & U O s YRR & OV
PR OMINL AL\ Z B 5 2 iiE 238 % %) 39,

Table 2  Effects of temperature and hydrostatic pressure on the fatty acid composition of the innermembrane lipids of Pseudomonas sp. BT cells harvested in the stationary

phase of growth. Relative concentration of (a) C 16:0, (b) C 16:1, (¢) C18:0 and (d) C 18:1.

(a) 16:0

(b) 16:1

10°C 20°C 30C 37'C

MPa| % SE % SE % SE % SE

10°C 20°C 30°C 37°C
MPa| % SE % SE 9% SE % SE

0.1 1102 0.26 17.8 0.32 197 1.02 246 0.08
10 | 9.1 0.03 152 0.02 180 1.12 23.8 0.05
20 | 85 0.00 12.7 0.01 185 0.34 251 0.00
30 | 9.0 0.01 12.6 0.03 16.1 0.90 29.0 0.05
40 1175 0.15 149 0.07 19.7 066 NT NT
50 [ NT NT NT NT 188 3.74 NT NT

0.1 [43.9 0.06 444 0.68 31.5 1.78 32.6 0.12
10 |46.2 0.21 41.7 0.03 31.4 2.61 352 0.03
20 {473 0.06 423 0.06 357 0.98 36.9 0.11
30 1456 0.13 432 0.03 33.5 293 34.6 0.16
40 [40.5 0.10 373 0.20 365 1.52 NT NT
50 [ NT NT NT NT 14.0 3.82 NT NT

(c) 18:0

(d) 18:1

10C 20°C 30°C 37C

MPal % SE % SE % SE % SE

10°C 20°C 30°C 37°C
MPal % SE % SE 9% SE % SE

0.1 40 038 53 005 40 051 13.3 0.09
10 | 27 0.02 45 001 3.7 036 13.1 0.05
20 | 1.9 001 39 001 26 022 134 0.12
30 |32 001 33 008 40 024 17.2 015
40 | 93 007 83 001 59 064 NT NT
50 | NT NT NT NT 43.1 572 NT NT

0.1 {419 0.16 32.5 0.94 448 3.06 29.5 0.02
10 142.0 021 38.7 0.04 47.0 3.90 279 0.03
20 [424 0.06 41.2 0.06 432 1.38 247 0.07
30 (423 0.12 41.0 0.07 46.4 399 19.2 0.04
40 |32.7 0.09 395 0.28 38.0 2.17 NT NT
50 | NT NT NT NT 24.1 387 NT NT

The values shown are the average of at least three independent experiments. NT: no test.
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BRI NG (53 2 A SaFI IR iER D E14  (UFA/
SFA) 2BV THEFWMEEIRS L2270 b iz,
Bl 2 ILFig 4R 8N TV 5 X 912, 20MPall BT % UFA/
SFAlZ, 37C 1.6, 10C T8.7Ta - 72, DeLong & Yayanos
&, EBEREEOEN O LA EEITE CNPT3 O
RO AN ST L L2 WEL TV 5L D),
Pseudomonas sp. BT IZB\WT & EIDZEALIIHE S UFA/
SFA OZALHFRD b7z, Hl 213 0.1MPalZB VT 10T
Tl26.1TH Y, 37CITBVTIX1.6TH - 720 T 7220MPa
IZBWTIE 10T T8.7 TH o7z, Chong & Cossins I
100MPa D EHZEALD G- 2 5 BRRE~OR) R, REE
LIS T 2 L1I3~19C O TITHL T 5 L HE L Tw
52, ZOWENST B E, Pseudomonassp. BT DEF
T HEHORRIIIEFADT~10CTLL RV, L7z
Ao T A DFBHER D S IE O RUAZIRER)H: & 42 <

ML) DI TRV ELHSICS N7 (Fig. 3,4)0

Fig. 4lS/RENTWB XIS, EHOEF ERIZBWT
UFA/SFAIZIR T3 A AN H 5 Z L BRBD SNz, T
(& Z OFIFIC BV THIFIERR LA R O] & 7> 0 Sk 73
FEHRTIE Wi EL bR,

F72 Ecoli \ T L TCRD X ) 5D H 5 5 Millgdsil
WHEF L TWAREBIZBEW T, BIRE IZE0wv20%
WTIWIRBIZH B 723 TH b L L5 X IIVIREEIC
HHBEREAN5% % BA L L, LD IZREFT LS
ENHRT L e B0, Z O I 0 4 Gy i ED 2 A
F3 57201210, MKBREIEDIEF ICEE RN 1L %4
HZLERLTWS, B4 RBEERTICH T Preudomo-
nas sp. BT THEIZE S NZNBIHERMIL O ZAIE, £ colillB
WTBIBR SN BIG E AP R ERICBWTETHH
ROBBVHHETEI LW LEZ LN D,

[o5] oney

Fig.2 Effect of temperature and hydrostatic pressure on the chain length of fatty acids in the inner membrane lipids of Psexudomonas sp. BT. Relative concentration of (a)

Cl16 and (b) CI8.

Ratio

oney

Fig.3 Effect of temperarure and hydrostatic pressure on the ratio of unsaturated fatty acids to saturated fatty acids (UFA/SFA) in the inner membrane lipids of Pseudomo-
nas sp. BT. Relative concentration of (a) UFA/SFA In C16 and (b) UFA/SFA in C18.
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Fig. 4 Effect of temperature and hydrostatic pressure on the ratio of total acids to total saturated fatty acids in the inner membrane lipids of pseudomonas sp. BT. Relative
concentration of (a) total saturated fatty acids, (b) total unsaturated fatty acids. (c) Ratio of total unsaturated fatty asids to saturated fatty acids.

3.3 #HALRETICH T BMEMME
Pseudomonas sp. BT DR ) > 5 E#ERk

AR DE AR NRITIR O hie 81 5 & RARI I
Y > IR AR b MR IR BT S K & g% 5
Zho WH R DEEETIZBNTD Preudomonas sp. BT D
Y VIREMKIE AT 7 F IV Y )=V T 3 Y (PE),
ANTFYVEY (CL) , RAT77FI N7 ) u—)
(PG) RUFATZ7FINEY ¥ (PS) D4FTH 72
(Table 3) 30C, K& N CTHEF L7z Pseudomonas sp. BT
OB Y Y IREE, 30C, KRIEFTAHEFEL
Pseudomonas fluorescens DAY » FREAE & K& 7%
ETFRD SN 2o 72059, NRIERALSE M2 o 12
BUWTAREMIZER 2 o T 7z MR B A [ A o
BB D D Z D55,

Prseudomonas sp. BTOPED AR REEIZE T & AT L
DOMFNARAFT 2 Z EDRBDO HNT=DS, ZOXEEIH 7
DHMESDTH o720 0.1MPa, 20T 2B\ T PE DA
SRR E 2D, 84.1%I2% K A7e —T5, 0.1MPa,
37CITHB VT, PE DI HIEEIL 27.8% & S KD 1/3
LPFAE L 5720 10CTRIEANICE ST, 1313
DfEZERL Tz (654~69.3%)0 20CIZBWTIEIET)
D LSV, PEDOREMCT D 57z (84.1 ~62.4
%) o 30C KO 37C Tl Pseudomonas sp. BT 75 BRRFIZA:

36

HLTOVAELETIZBWTIE, FHO LRI CPEDRE
FEIZHIM L 72 30CIZBWVTIE56.62°5 72.7%, 37CIC
BLTIX 27805 64.7%) o

HEIGEERL 255 L W4, PE ORI IX PG & It
LT )BT LR RIZASNTnE Y, L
Mo TEFRED EFIE S 72 PE QLR _E SIS
OHEBHEE L LA S8, BORERBICB W TH EY)
T BN & RO E A2 ) S e IR LEZ BN T
Who L LIkA OFERBREGRIZZOFEICR LT, PED
HEIEBREDO LA THAL, FFE0 LA
WP THMLZze L2 L PRI L TWBIZ8E X,
PEDWEZALICB W TERRENK T ORME L IEH L5
ORPEOFPMEAED SN B Z L FERIET 5H¥ET
Hotzs

0.17> 5 30MPaDFIHIZ BV THEFIRE D ERHIHEN,
CL ORI DOBMATRD bz, LA L 40MPallB
WTIIAEFIRE O EF BN CLO AR IZR A L 72,
B Z1E 0. 1MPalZB W T, 10CH 5 37CIAEFTIREDNS
5L, TITHEW CL OFIFHREE X 10.3 205 53.8%
LHNL 720 L2 L4OMPalZl B TIZAEFIREA 10T H
530CIC A3 212, HIREL 197595 88% F
T L7270 10C KR 20CITHBWTIE, AF LBROFED
P % R\ C, CL ORI B 22 IdR0 Shk
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Table 3  Effects of temperature and hydrostatic pressure on the phospholipid composition of the inner membrane of Pseudomonas sp. BT. Relative
concentration of (a) phosphatidylserine (PS), (b) phosphatidylglycerol (PG), (c) cardiolipin (CL), and (d) phosphatidylethanolamine (PE).

(@) PS

(b) PG

10°C 20°C 30°C . 37C

MPa| % SE % SE % SE % SE

10°C 20°C 30°C 37°C
MPal % SE % SE % SE 9% SE

01 {59 06 05 01 85 07 52 09
1069 08 17 04 75 10 355 12
20 |86 08 7.1 02 34 08 151 12
30 ]60 08 75 01 46 1.0 31 05
40 139 21 58 03 14 06 NT NT
50 | NT NT NT NT 23 1.3 NT NT

011154 04 81 05 171 2.6 133 27
10 {152 04 95 02 146 1.7 197 27
20 [15.0 06 125 0.0 193 07 160 1.2
30 1172 0.8 14.0 0.0 186 2.0 104 1.4
40 {109 25 182 07 171 3.2 NT NT
50 | NT NT NT NT 32 15 NT NT

(c) CL

(d) PE

10°C 20C 30C 37C

MPal % SE 9% SE 9% SE 9% SE

10°C 20C 30°C 37°C
MPa) % SE % SE % SE 9% SE

01 (103 03 73 1.1 17.8 22 538 0.7
10 [ 87 0.8 11.0 04 145 19 384 26
20191 07 94 1.1 116 0.1 335 1.8
30 {87 06 7.8 04 99 2.0 219 22
40 119.7 11.5 135 03 88 26 NT NT
50 [ NT NT NT NT 336 30 NT NT

0.1 j683 02 841 08 566 4.1 278 1.7
10 {693 08 779 03 634 3.0 363 21
20 |673 0.6 71.1 09 657 03 354 05
30 |68.1 0.7 708 04 669 27 647 3.0
40 |654 87 624 08 727 42 NT NT
50 [ NT NT NT NT 63.1 1.8 NT .NT

The values shown are the average of at least three independent experiments.

Motz TNHOHBIIET FROIEEE TR ~
PRE DA AT S DO RFEAVEZ % 720D Tlr e
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