Bk 1438
PR 12 S 236 1T DIRATFE - AR E O B (2 [ 7 B 4t

~E A Na B3z N D[Rl E ~

B MR

] LI K SR e [ ol AR S P FE R

B E ShORFICBOTUREORINITIEE THD, M, FFC Nat (TMEOHHE - A FIZHNHATHL05, BRI Nat
FEBHELLISEIT, LMLRE Na' IZEo TAEBRENEIZOMNITEISD > T, 22 TH 2 1L, Hilan
Na® @ EFAC Lo TEDIIZMB R TR BIZEL D& 2 U CTHREDS BB E SN D4 08 (Nat &ML /37 E)
DM ZERET D22 HEELT,

Ak, MEAEN Na® JREE I Na/H 7o FAR—2 — M Na* AR 7722 8 OFfis A7 A XD —E IRz TR0,
AXTZFFOREETHIEN Nat JREA B HICZ LS T2 83D THEL Y, Ll ZIETIZHE # 13 Na B 2%
£ 74 (MMabd (AnhaA, AnhaB, AnhaD, AngrABCDEF)) ZAER3 2281250 | HOFRFEEHIFIN Nat R EA S D2 8%
ATREL LT, £ 2 CZOMEE - Tl B Na' G40 JUMEIR BE Na' SR ZIR#E L 72 MMabd #£7°5 mRNA 278U | )
A — 27 =% —128% Whole transcriptome fENTZ1T 72,

Glycine, Betaine, Choline, Diaminobutylate, proline, ectoine 72 DAL F/- LR I BRI DG T DELDFE
B EHL Tz, UL, ZRBOBIRF T hr—/LEUTHVYEZ AQ3334 BETHIRIERIC EA-LTISY, Na™ FritHy
WZHRBIN ER LTI TiEnEE 2 bz, £72, DUF2383 domain-containing protein (VPUCM 0083) . RND-type
drug efflux pump (VPUCM 2037-2039) . putative multidrug efflux pump (VPUCM 0909) 7213, AQ3334 TlI#E L
AR AL T, MMabd (2B TOAFEIAZ IR EF LT e,

HREPY Na* JREOZIZ L > THREVZELDEIS2VE D) Nat RIS VB ThoToh . ERLo L TR
ETHZLITREETHD, 22T, Na D MMabd #7235, Na' I[ZX DA B EZ 2T 72<p o T2 RS 28 Bk
(MR ZE Bkk) 2155 FBRb D 72,

ZORER, 5 BRD Na™ ML BREGLZENTE 2, 2D S HRITWTIUH NaCl 7213 T72< LICHT b iffEL 72> T
7o 3 KCLTxE DI LI MMabd #RE[R1% CThhoTz, £z, MEME R R B CThoH A7 NUEKE T, 3 CICi
LTV 2 Mnh Na'/H' 7> F R — 4 — DB FHIER O | A LRI AT, BUEREMZR AT 2 8D T
WD,

1. IR EM
B ORIECBNT, ORI EE TH D, H., 4
(2 Na' t M B O BE5H - 7RI ZE THHD3, iBFID Na' 1
BIEZSEIT, LoL, 728 Na'lck-> TAEF
ENFLZDDNNTLL Lo TR, HRII N 7= R AEH
ThHDHN, Na IR R FE-BMhoOWE CRETE

LD TV, IR RS ORFAIOBHIIZORF 228
INE[RELTR D,

Na' i34 THD, LIzN>TENLL B RS
7280, MDY Nat kL CTHRPT 24T, 3725 Na'lck
LB FEOERHIIL, HIEAICEREICERE L. Na'kx
RS ~PEH DA = X BN EE L7025, Nat & Aok
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ZHEH T2 A7 MEVLK ODFEET D03, £ Chlch
JRSHBITWDDN, Na/H 7 v FR—H—Th b,
Na'/H'7 > FR—2 =&, M2V T Nate H 252
Wik T 22 NI EThD, T TR A MR
HE CTHDOHEMT RUEKE (Staphylococcus aureus) . €L
THHEMERETHEE T XY 7 UA (Vibrio
parahaemolyticus) % VT, ZHETIZEEZ: NatdEH
REFEELTED), ZUTRITBRE 7 VA TIEING
@ Na*EH 22 KRB LR Tl Na sk 3 25z s
HERL, AN Na' JREDBIRLVB B IC EH LTS
ZrEGEELDT-(Fig. 1), ZOZENBHEN NatED
EAPEBEOABREDGIEEITRDIENBIREI
iz,

—H T Na PR EFHRELEZT ONICHONTIE
BIEETHEN2V, Na'lZW< O OMiE IV T, 3
HOWAHRLA B EOPE 2 E | WE DR Bz
BIFHT /1% — (Na'-motive force EFFIEILD) & A 7 H
FIDIZHE R AT ThD, FHBRET VAR D
7 VA BAE T, 7O L %<0 Ik MERE
Bf%7S Na' LD BRI TITON TNDILEIRIRS
ALTVDED, L Na B 23 B RE 7 UARRICE
WTHAIIEANELDDMaZL D NaJRENEZD, HDHFE
FEDREAFRITIERESNTODETRIND, ZDZEN
5 HELHZ = /L — (Na™-motive force) DK FIZE~>TD
F Na' JEZ MR Z > TOD DT TN EHER ST,

ZZTHRAIITNOOMENTRE R AR L, ML Na*
D EFRICESTED IR I FREE L EE, £LT
KERENE N ESNDH L 0 E (Nat sz b2 R 7E)
DM [RE T DI EATHOZ L E LT, BeA&RIIZIE, Na”
DSHIE A O T CRIH - CUODEERE D IR A I BN
THZET, RAFFIDEERNZ TEBR A2 RIEL, HITHE
BIRWRAFRIOBIF A B9,

2. FRAE
2. 1 Suppression subtractive hybridization & (SSH
i%, Fig. 2)

V. parahaemolyticus Mmabd (AQ3334, DnhaA, DnhaB,
DnhaD, DnqrABCDEF) %, NaCl £ % T f KCl Ti2 %
JEZAEL7 LB 55#1(1 % polypeptone, 0.5 % yeast
extract, 50 mM NaCl, 120 mM KCl) C. 37°CIHZ I

800
+ﬂ —_
%E 600
L
S 5 400}
g £
&
E £ 200
L)
0
NaClconc. (mM) 50 500 50 500
AQ3334 MMabd

Fig. 1.
parahaemolyticus. AQ3334 : wild-type. MMabd : DnhaA,
DnhaB, DnhaD, DngrABCDEF

Intracellular Na®™ concentration in V

Low Na®  High Na*
mRNA
Reverse
transcription
cDNA =

Suppression subtractive
hybridization (SSH)

Amplification of the genes which expressions
are different between two conditions

Fig. 2. Strategy of SSH

0.D.650=0.7 FTIREIEFE LT, 5B LKA LR,
e/ EE I CH D Medium S (100 mM MOPS-Tris (pH
7.0), 25 mM MgSOs, 10 mM KCI, 1 mM CaCl,, 0.01 mM
FeSO4, 10 mM (NH4),SO4 and 0.33 mM K,HPO,, 0.5 %
polypeptone 50 mM NaCl ) THEAL . IR L Na'Sefh ¢
1% 50 mM NaCl, & Na 524 Cld 500 mM NaCl %5
i Medium S (ZFHRREL , 30 RIS 7=, 2D,
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RNeasy Mini Kit(QIAGEN Inc.) {2k total RNA At
#% . Clontech PCR-Select™ ¢DNA Subtraction Kit
(Z7401IN) 2 W T IR 7 b= 2> TR Z D |
Ia—= T 700,
2. 2 Whole transcriptome f##7(Z & 51 = FFHIR AT

V. parahaemolyticus AQ3334 35T MMabd ZARK
Na' SRl LOVE IR EE Na 56 (7142, 1) T30 IR
D% RNeasy Mini Kit(QIAGEN Inc.) |Z&Y total RNA
L7, kR — ¥ —% iz Whole
transcriptome fEATIZIE, mRNA LISAD RNA (1IFEA ST
ribosomal RNA) 2NREIETHZETHREEEAELD, £ T,
Ribo-Zero rRNA Removal Kit ( MRZGNI126 ) ( AR
BROWN) Z I\ 2T, mRNA OA&HIH LT, ZiboH
7NV 0 R AR FEBR R 15T L. SOLID5500
ERNCT T T A MRS R LT, FoN T — S & fR
#r7 b =7 LifeScope (Life Technologies) {Zd0, V77
VARSI SD B T B I ORI AT N AT o7, U
Tl ARSNELTIL V. parahaemolyticus UCM-V493
DELHNZ FANTZO),
2. 3 Na'MiitEZEEbkD Eif

Na"f&5Z 47k MMabd #R2VEF TERW 50 mM
NaCl 2% Te Medium S FERKEFHIIZ . MMabd #ROEG K
AT, MM B E ST, BON-ZE BRI DWW T,
NaCl, KClI, LiCl O/ VEFBLIEREE (MIC) Z ik ik
APREIZ IO RE LT,

tetL

mnhA
mnhB

mnhC

2. 4 EEIRIEED Mnh BIREOEE

T R R U S B L OT N A 7V it AR
FEFFO, AT NYKE RS FIHER 77 AIN pYT3
ZHWT AT RUVEKEDO LY 7 2=y M Na/H 7>
FAR—2—"T% Mnh ZREHELT-,

S. aureus N315 DYtk DNA Z8ER L mnh i&i51
BEORT%% 1.6 kb 0 DNA K7 Jr % PCR JEIZ X OHEIE L 7=,
INHHEE pYT3 (THAA R, BAR TR 77 AIR
pYT3/MNHdel ZH&5EL 7= (Fig. 3) .

Z D77 AIR% Electroporation 1£IZXY S, aureus
RN4220 |2 A LT, A7 TAIRIT 30°COHFATILE Tl
S. aureus WCHEELTEZLM), IEFFRIRETHD 42°CTix
BRITERW, 30 CIZBW TN T T AIRZ R FFL
TWDIR (TR A 7Y itPEZ R 31K) 28 IR L7214, JE
PRI TR B A T o7z, FEFFIREIZB N TT N
FA TV A2 DT DIVE, muh G T-BERT OFH[F]
U I T, 7TAIN — Yefafk DNA [# TR 23k
ZHMENRGHD, 2O TRLNHESLICE#EL, TR
YAV ANEZ LT T R RIS 2D, TR A7V
ML/ HITIE, 2 18I H ORI D3 Z M BE013HD |
JRER b TR A TV RS MR R LT RO HUTE mnh
R TREDSES N TH D, D ERIROY ik
DNA ZfiH L, PCR {EICCREIR TAEN Thh %
BIRLT=,

mnhE  mnhG

mnhD mnhF

Fig. 3. Plasmid map of pYT3/MNHdel. Ts rep: temperature sensitive replication origin, tetL: tetracycline resistant gene
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3. IEHER
3.1 Na'REZMHAVN\VBEDRE

Na' &S VB ERIETLZENTEUT, £D
ZoN ORI EZ S TR ZENTED Nallst
OYEBHEETEDHINNTeD, T CTETIIRLT 7 e—
FLRTWIFBRE T UAZ B Na s ey B %

RETHIEEBHIEL,
3.1.1 #lEA Na*®) LRIZKYRBENELTHEF
DFEE

AN Na* D _EFIZ I BN D85 F1%. Na
ICRDOMRERE B A T D AT REE DS v, Ak, N
Na PR Bk L7z Na/H 7 v F R —F —oWp$4 Na*
R T 7o EOFRE AT ML — BRI TEY, 4
X7 FEORAETHIMIN Na A A BB bs bz
D THEL Y, LN LI ETICH & 13 Na a2 VERR 2%
v 7 U4 (MMabd) Z1ERL 352812 XD | HOFRFEE M
NaREZEHLIEEAHEE LT, £ TIOKIZEB T
Na' iR E 2 B S b CRBA LT 28 T%
Suppression subtractive hybridization ¥4 (SSH #£) 12202
n—= 795 HEL,

ZZTHEA LR IR RSN BT, MR Na R
T EREETEDLL, WAEIRT HZETHD, MEIZRD
FTIT X TOMPUL—ED AN AREE T Tl Ak 4 7208
LA DRBNEAT D, TOHT Na DOREEICED
BT 2R T 570120, fimN Naje g E5
T O, EREBNTELRE T L2V ThHHME
WD, Hx DFEMERFORMEAREE Na'5bEL T
50 mM NaCl, =¥ Na' 54l 500 mM NaCl &5 ie
Medium S (Z&L, 30 Sy fHIEFESH D227,

F72 SSH 1E44TH ECRHHERY 125 TARS AL 7= R A
VL MRS B TR R K< mRNA &2 Dffod RNA
(rRNA <° tRNA) 253 BT~ 5 7LD 72N NH 2 Tho T,
ZDRIZHONWTE, HOHFEED rRNA Z kO F N TH
DERW=DD | SSH YED SO IRNA Bis D
DNA IR CRLIET, fifh 5281,

ZAHD FIZDOWTHE A R E T o723, Binfrm
— =TI L 72 o7,

3. 1. 2 Whole transcriptome f#IZ&ZEEFHER
fiE AT

SSH 15 Wi a7 a—=2 7 R Uo7

DT, HHE mRNA ORBLEDELEFTHI T 52L& LT,
FEZALZ T2 BTN DB 503, M7 7
PATELENIRT, WIERY =TI =2 iz
Whole transcriptome fi#T 41752 &L 1L72,

(L1 11 K52 T Whole transcriptome fEHT Tl 400
RHEMCIRRILZ mRNA [ZOWCEDO R EA il
FTHIENTED, £ T, Na TEZ MK THD MMabd &
ZOBWAEKRTHD AQ3334 D 2 % MR Na b
IR EE Na' SO HRICIREEL | total RNA ZAfiHHL7Z,
i, EHTORT L7 D RNA DEREIZHOW T,
Ribo-zero rRNA removal kit (Invitrogen) (Z&01T 572,

Whole transcriptome D7 5% Table 1, 2 (2R, &
FE Na'G§:F F ORI ERALTWAHEDELT, Glycine,
Betaine, Choline, Diaminobutylate, proline, ectoine 7¢&
DEA R EITEEICBER T 8B F 2B T boND
(VPUCM_20563-20568, VPUCM_1800-1803, VPUCM
_1807-1809) , ZIHDBRFIXMEREL TIETET D200
AN EERL TWHETEIND, [BD Vibrio
cholerae |8\ T, ERED 77113 osmotic stress (ZxFL T
compatible solute &L TEHIHILTWDED | F7iFTZ D H1fH]
RIFED THY  W<DDDIE{EF1E osmotic stress (ZH
ETHLHIEDHESITNDHIE D, Z 6D E D%
BiliX AQ3334 T MMabd THEE IZHI KL TWD72,
Na' TP ZBAFR T 5D 01X Te LA osmotic stress (2
T2 DEEZBND,

AQ3334 TIIHHL LA ASAT MMabd (23T
DHFEHR LA T L5008 A HS 72, DUF2383
domain-containing protein (VPUCM_0083) |37 /F&HELS]
P5I Ferritin-like superfamily (/B9 5T IS, L
MU, BERERIN DX L N EEINTEY, £72 Blast
search ZAT>73 OB T W TITIERIED EmF
VRTEIT RN TE SN2 o=, VPUCM _2037-2039 1
VmeGHI &3k 4 AT T2bDTHY, b~ ra=
U LT E ORI IR (T A a— g, 7=
a— )V, Zyna—)LEg) kSN HEH % RND A
(Resistance Nodulation cell Division) Z#IHEHIR 7 CTH
20D, ZHETOMNTCIE, Na i3 57 — #1315
HAVTURUY,

VPUCM_0909 13 AIFEHAR 7 L F RS ThDHh o
Thd, ZOBEMBTIE, TRICBWTERE Na'$5:fh T
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TRIAN AL W, Bex 2N ETIZ, Na/H T VT
TN —4&— = AR XACabd (Dnhad, DnhaB, DnhaD) 7>
ORIV AR ARANERIRTAT TV — %L | Na'lik
S TR S TR BN DD TS (BFR TR ) . 2D
HFD—2Z VPUCM 0909 (ZhT7 2 AR R ASH T
WELDMNBHSTe, ZOX L XTEOBEHEITETZHOLNC
LTINS, SRS R LTI 2 ED 720,
— 5T, W Na & FCRBDME LIz 0b A

HID, FEBL EFHLICb D LT AQ3334 & MMabd
THBOHLOIHFEAL RN -7, AQ3334 TIE,
N-acetylneuraminate <> C4-dicarboxylate D2 B4R
HEHE 2 HNHEAG )Y, MMabd T, glycerol D#fikiZ
B3 2EE 2 bNDBIG 728 DFBLAHA L Tz, &
NHDBE T ORBUK TR EDMIENERBE D21l
VEBLRE UCIIERE TE R0, SOICEEITE RINE LT
ILENR DD,

Table 1. Genes whose expression was different between two conditions (AQ3334)

VP number LowNa® | HighNa* Ratio Description
(RPKM) (RPKM) (High/Low)
VPUCM_1313 3.27 249.5 76.3 High-affinity choline uptake protein BetT
VPUCM_20566 4.35 224.03 51.5 L-proline glycine betaine binding ABC transporter protein
ProX
VPUCM_20565 3.75 182.57 48.7 Choline dehydrogenase
VPUCM_20563 5.86 266.02 454 HTH-type transcriptional regulator Betl
VPUCM 1803 5.74 246.07 429 L-2,4-diaminobutyric acid acetyltransferase
VPUCM_20564 6.72 270.73 40.3 Betaine aldehyde dehydrogenase
VPUCM_ 1587 3.88 153.82 40.0 Choline-glycine betaine transporter
VPUCM 1802 8.74 264.89 30.3 Diaminobutyrate pyruvate aminotransferase
VPUCM_ 1809 3.22 86.96 27.0 L-proline glycine betaine binding ABC transporter protein
ProX
VPUCM._ 1808 2.18 50.6 23.2 L-proline glycine betaine ABC transport system permease
protein Prow
[ ]
[ ]
[ ]
VPUCM_1278 485.21 75.02 0.155 Carboxynorspermidine decarboxylase
VPUCM_20275 260.89 33.35 0.128 Heat shock protein 60 family chaperone GroEL
VPUCM 1277 1946.87 245.52 0.126 Carboxynorspermidine dehydrogenase
VPUCM_1276 1544.11 182.8 0.118 Diaminobutyrate--2-oxoglutarate aminotransferase
VPUCM_ 1605 406.99 44.29 0.109 Putative formate dehydrogenase-specific chaperone
VPUCM_2464 151.43 16.46 0.109 membrane protein
VPUCM_0528 8993.3 838.45 0.093 Carbon starvation protein A
VPUCM_ 1604 458.36 41.99 0.092 Iron-sulfur cluster-binding protein
VPUCM_20467 499.28 43.53 0.087 Protein-export membrane protein SecD
VPUCM_20468 623.41 47.74 0.077 Protein-export membrane protein SecF
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Table 2. Genes whose expression was different between two conditions (MMabd)

VP number Low Na' | High Na* Ratio Description
(RPKM) (RPKM) (High/Low)
VPUCM_20563 4.32 1311.32 303.5 HTH-type transcriptional regulator Betl
VPUCM_20565 3.35 851.49 254.2 Choline dehydrogenase
VPUCM 20564 7.12 1322.28 185.7 Betaine aldehyde dehydrogenase
VPUCM_ 1587 7.56 1056.53 139.8 Choline-glycine betaine transporter
VPUCM_20566 6.55 669.81 102.3 L-proline glycine betaine binding ABC
transporter protein ProX
VPUCM_1313 9.98 427.08 42.8 High-affinity choline uptake protein BetT
VPUCM 20567 7.23 252.1 34.9 L-proline glycine betaine ABC transport system
permease protein Prow
VPUCM_1803 2.59 76.03 29.4 L-2,4-diaminobutyric acid acetyltransferase
VPUCM 1802 2.82 62.42 221 Diaminobutyrate-pyruvate aminotransferase
VPUCM_0077 9.7 198.63 20.5 putative hyperosmotically inducible periplasmic
protein
VPUCM_0085 1.8 36.48 20.3 putative membrane protein
VPUCM_0083 4.8 67.05 14.0 DUF2383 domain-containing protein
o
o
o
VPUCM 1555 78.72 8.22 0.104 SM-20-related protein
VPUCM_20858 951.04 95.99 0.101 Permease of the major facilitator superfamily
VPUCM 21292 693.62 62.8 0.091 Phosphate = ABC  transporter, periplasmic
phosphate-binding protein PstS
VPUCM_0857 61.42 5.34 0.087 Glycerol-3-phosphate transporter
VPUCM_20163 1023.49 88.71 0.087 Multidrug resistance protein D
VPUCM_2987 311.34 24.74 0.080 Lysine decarboxylase, inducible
VPUCM_2948 87.72 5.24 0.060 membrane protein
VPUCM_20752 171.02 5.71 0.033 Formate efflux transporter
VPUCM_2988 522.95 16.18 0.031 Lysine/cadaverine antiporter membrane protein
CadB

3. 1. 3 Na'MitZ kD B

FFE3. 1R O3, 20 FEER T, Na' s & o 7N
TP RE CEDH LIRS0\, B LT 58 125l
W NaREDOZEALIZE > CTRIZA LB D2V EDT
bol-Btr. LRLOFIETRETL2ZEIIRETHL, £
ZC Na'f#3z1E> MMabd 75, Na'lc koA BILEE %
(F72< 7o T FRRSE MRS Bk (P28 BLik) 2150 KR

WATL CHlED T, ZDFER, 5 RO Na'litEZs Sk 2155
ZEMTEI, ZRBHIZHOWT NaCl O/ NVEB LB E
(Minimum Inhibitory Concentration, MIC) % #l & L 7=,

NaCl E[RIFRFZ Nat/H 7 > TR — X —i8 (5 g Ic k- C
Bz ML~ 7= LiCl, AQ3334 & MMabd TlE & A ETitE
\ZZEAED 72V KCLO MICHHIE LTz, Z D 5% Table 3
W RS, 3672 T~ TORKT, NaCl &Y LiCl D MIC
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Table 3. MIC for NaCl, LiCl, KCl in V. parahaemolyticus

MIC (mM)
NaCl LiCl KCl
AQ3334 (wild-type) >800 100 800
MMabd (parent) 25 3 400
HPYO0! 800 400 400
HPY02 800 400 400
HPYO03 800 400 800
HPY04 800 400 800
HPYO05 800 200 800

NG EHLTEY, LiICl IZBEL IS THD
AQ3334LL EThHo7z, — 7, KCID MIC [FIFEAEZEAL
L7e73> 72, MMabd #£13 Na* (3L OV Li") ik I 2R B
HBETEEL TERY, ZRHEBETOBEEPFHIICES
S IEE 2 BV, MMabd THEFRELL TUVeho7-
CGEBLINHISAL T o) Nat & B CE DR S o 7 BN
BT DI T20, Na sz M2 L S IS IR
PELIR B IR BRI SToDEBLLINTHHEEZD
Moo RIGEIZIBWTIIMAEHE R DB THD pyruvate
kinase % LiAPLETHZENHESNTNHED), ke
TUANTH L TEZD LA 1T FIZRN 3, — DDA
HELTHEH T R&ETHD,

3.2 HEBIFVERED Mnh FIRHEDOESE

AR A L2 DM II 2L R Th DT BFLT
AW GRE 7T VO BN A ThHBIn 1T, Abf
FED HINO—2>ThDHWEEN e Na &ty g%
[FETDHIENER TERWAEENELH D, £ 2 CiliftErE
BHHME CHLHEET RYEKEL I TL TR 3524
LTz, L LINETIZHE AT RY ERE OIS MO0
CREMRATI XS EVITOIL TR, EF I Na @
DEOTRUEREOBELITHZ LT,

AT RUEKEITIXZAVE TR A T TOD KRG
ERBRE T VA LIIZAT DRI D Nat/H T v FR—4
—MEEL TS, ZHUE Mnh AT LEMHEN DO T
BV, L OWFEE TR LD THLO, £ZTZ
DEAR T DRI ZAT > Tz, BAR FREEEITITRR 2 7205
ERSHLD ., RIFAE T LG T R BRI 3EAImHE
B 28 AL TEDOREOEEEMTHIOIL, BlOE

(G- DRENREEL /25, 2T, EAIMIERR 2 7ES
RWHIEZE R LT, DT DICIRERSZ 7T AR %
AL,

ZORER, 2 BROF N7 ik G Hi T, BIEZ NS
DIRIZOWTIRIT A D TD,

4. &8

Transcriptome fEAT CIIZHELARIE(R T DH B
MR, BRI AR THhD AQ3334 & Na Bz Mk C
&% MMabd TN ROLNDT TR, UL, T3
TOBEFH NaTBED EFICE > TE N REZLD
TIE721 Y, Glycine < Betaine 72 & osmoprotectant (1217
JED EFIZRIL TRl SF A7 I B IA AT 1)
DLEA RS K ORI PN ~D B A B &4 THORERE A o
LRI DB BN EH LTS, LinL, ZoZé
ILHHRRE TAL T2 EEBDTHY, Nat Ry B IR B
ERBEZ S0 TIERWEE 2 TWD, T OMICE
TR LHL TWODLDIEHL0, Zbdidie LA
MMabd #7217 CHRIL EF L TWEEO DT Z D 5~
XThHEBE X TWVWDH, Lk L7 DUF2383 domain
-containing protein (VPUCM_0083) <> VPUCM_0909 /3%,
HAADZE Na LT S To N TV AR A NS B
RCRET LML RHL TWABIEFDO L,
MMabd £ COAFEBEAL D Z > TN D A3 DIFE
T 5, ZNHIZ DN THIFE THITZ D QO RETH
Do

P23 0 SSH {BIZ & TRBIZ LD SHDEIR DY
H—=U ZETERD -T2, BUEDEZAZ O M ZH5t

-151 -



LTWAR, TV AL TWAZENS, T
TERWEEZ BN,

5. 5 DRE

Transcriptome fEATOFERAIZOWTIL, BEE R H
STELDIZOWT, OME THOLNEZ2 > TWDEI LA
SOIED LU ER DD, M Na' o 23
DFIZ[PHINIHT =12 e T B8 SESFRAN ASE N
BELZESL B ZOND, FTOMIEFERUIIC O
LIZE S THEIN LA T HIORBIEFUFETHTHA
Vo ZNHDOYH D% H IR L2 NSRS 20 IA
AT,

JBRE T VA TO Na'lifthEik, A7 RYEKE TORE
TR A LR AR AL LI TE ., 41 1]
fFAE FTOAEFR, HAFE T TO mRNA L~ L D2k,
Na ke, AN Na YR EOHRIERE | 21D T
W<,
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Summary

Sodium (Na") is important for food preservation. Na" is essential for bacterial proliferation and survival, but
excess amount of Na" causes growth retardation or inhibition. However, mechanism of growth inhibition by Na*
is unknown. So, we tried to investigate transcriptomic analyses under high intracellular Na* condition, and to
identify proteins which is responsible for Na* toxicity.

Since intracellular Na* concentration is essentially maintained constant by some transporters, such as Na*/H*
antiporter(s) and respiratory Na* pump (NADH-quinone oxidoreductase), it is difficult to change the concentration
to desired level for living cell. Previously, we constructed Na‘-sensitive Vibrio parajaemolyticus (MMabd),
which all of nhad, nhaB, nhaD, and nqrABCDEF were deleted. We have already shown that intracellular Na*
concentration in MMabd was significantly higher than that in wild-type strain AQ3334. It means we can increase
intracellular Na" concentration in MMabd. So, mRNA of MMabd exposed to higher Na* concentration medium
was prepared, and we performed whole transcriptomic analysis with next-generation sequencer.

Genes of enzymes and transporters for biosynthetic pathway of compatible solutes against osmotic stress such
as glycine, betaine, choline, diaminobutylate, proline, and ectoine were highly expressed at higher Na* condition.
However, these genes didn’t seem to be Na" specific since these genes were expressed higher also in wild-type
strain. DUF2383 domain-containing protein (VPUCM_0083), RND-type drug efflux pump (VPUCM 2037
-2039), putative multidrug efflux pump (VPUCM_0909) were significantly higher expressed in MMabd, but not in
AQ3334.

When expression level of our target proteins were not changed between low and high Na* condition, it would
be difficult to identify them with transcriptomic analysis. We so tried to isolate Na™-resistant mutants from
MMabd. We obtained five mutants, and they showed higher minimum inhibitory concentrations (MIC) for NaCl
and LiCl, but not KCI. In these mutants, it was expected that novel Na" efflux transporters are expressed, and/or
loss of Na*-sensitivity of target proteins are occurred.

We also tried to construct Mnh operon deleted strain in Staphylococcus aureus, which is a Na/H"™ antiporter.

Now, we are investigating these mutants in detail.
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