9550 THEMESOT MY Y LBHEETFORTLLRAICET SR
BRI ¢ W RK (BIRKY  BEH)

TR 2B DO BE ISV b N A BERE Zygosaccharomyces rouxii WM % 7R3 45,
ZOMEMIIEREOREIFETIRETEFT TAIDOIIREER A+ ViRE L
THMICHEIET A LICE DERENTW A EEZ b, FE TR O BN 2
PR Z A LT EHEB I N, T NICHBRTH2EF L LT Nat-ATPase &
Nat/H+T7 v FHE—% —2HBELTWVE, 7T VFR—=F =IOV TiL, FEEZEFOD
s 0—= VI RUBEFREZITV, A7 Y FR— —OBEFHIEMHIC L > TE
T DI ERBEICBIEEL 720 Nat-ATPase ICDOWTITBIETF 7 U — =V 7 L &R
W% BEVCAT 0 720 AWFIETIE Z. rouxii T Nat-ATPase BIET (ZENA1) DRREDRE
xR E LT, RLHEET 20 L -BERE /FE U, BEEROmE K O e
ATPase {EHUOTALEME L1zo €512, Nat/H+-T7 v FR—¥% —#zF (ZS0D2)
PRREESH L CHRIMBBOTEM 2 HO L Z EFTE O TRHRREMET 5. -

ZENA1 OBREZ il § 5 72012, RIBEETEZHIE LAERERELTO X ) I/FR
L7-o ZENA1 %%t DNA |2 LEU2 DNA %3 A L7z ZENA1:LEU2 ZHEE L. Z
rouxii leu2 ¥ W HEIER L72o ZENAL DB SN2 L 270y FHHTIC X
DHERR L 70 FIREERZ WA WA ZIBED NaCl 25U KT — M ETHEETSLZ
WX WHEREFM L& A, TAEREHE ZBWVIZRRO L NP0z, TT
ICTHEMEICE AR T A 2 & H%9 o TWh Nat/H+-7 v F RK—% —#{fznT (ZSOD2) I
FERERKTIHIERTH ADT, My N7 HAOBEEI IR TE 54508 (PHRD
97OV H M) 1B W TEBROMIEERFRZ 1T 0 7245, ZRIIRWIEShadr ol
E B2, BETHEEO A ATPase 1M 2 IE L7245, BEERMKIZBIT 5 RTEM
DETIEELBIBEN 2ol TNHDIE XD, ZENAL IFEEILZ SN TW 555,
EMERBRIE Y VN BICETERENZWEEZ LN, Z rouxii DTIEVEIZ BT A
Na+-ATPase DG/ S WL 2o —77. ZENAL LMRMEROZHFHO &
{5F (ZENA2) DSHFAET 5 &V ) R &Rz, ZENA2 BSREESY V30 BERa—F L
TWBPE ) PIEEHROBETRETH 5,

Z rouxii 13D Nat/H+-7 v FR—% —@{nT (ZSOD2) %FIH L7-H DIk
AL % BTz ZSOD2 % GALL 7UE—4% —& CYC1 ¥ —3I %A —4% —OMIZHHAL
BRI 79 A3 KR 7 — R L7z, AN ¥ -2 W TRBESUR LT E
TR L 72, WHEMEE 5mM LiCl 2 UM TOEFTE,LGFHMILZ-& 2 A, ZSOD2
A SN RIEFEERTERT L. 2O L Nat/HH 7V FR— % —BIET %
FURA L CHEMOMIEMHLATTTHETH B Z L XRR LTV A,
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9550 MEMEROT YD LRHERTFORITEGRAICET SHE
BIRBIRE ¢ B RK (BBKF R¥H)

1. MEE®

TR R Bl D BEEIZ AV O B BERHAMHEME & W) FME A LT 5, WHEME & 13,
RETICEHBREORESHFAET A ZLIZIAREEDOEILRF N v A %D+ &~
RREDOEENIH L THWICHAEELT A ZEThIHEEL NS, HIHEDIREEIC
T EBIGHARIEIINEI TIEEZCOMEEICIVRE SN TBY . BEGHEHE
(Compatible solutes) D—D2TH A F') L —IVEDERIZ L )RS DIREE
AP ABEIHL PICINTDE, FEHELIIRED A A ¥ FEIID WTHIZ
THTTBH ., FICHIBION LCERERT S Y v a4+ (Nat) OHREEEIC
EBLTWE, JUE, COPFHICELRT AEF L LT Nat-ATPase & Nat/7'0 ¥
(H+) 7V FR=F—2BELTBY., INLDEETERL. BED Y O
A CTIEMEICER S, BIERET COAFT CEAHBAEY 2 FERTE 5
bDOEEZTWE, ARFETIE, ERZ20F VNI HOBET L RO
BHEDOBENE T, BEZHTH LTV =) - SUBERTERS OBET
THRASE., TOBEBOMEUS ED L H I T eI TAZ LICED .,
kDA B SFEHEY OWIE L E VI FIR - ISANOROEBTAZ L2 & Lz,
R B Zygosaccharomyces rouxii @ Na+-ATPase i85+ (ZENA1) DOREEAT.
FLEET BERO (FR, FEETOREFRIREDOLAL, FE ET 0k B Ol fa)k
ATPase IEHWDZAL % G L7k R, BN Z rouxii D Nat/H+-7 ¥ FK—5 —i&
f&F (ZSOD2) % 7 70T —% — Ol T TIREX BT Saccharomyces cere-
visize CHER I HEREWET 5,

2. MRAE

2-1 Wi B 8 Zygosaccharomyces rouxii A3k Na+-ATPase &#{zT
(ZENA1) Oy O—=> T LHEERT

BEic 0 —= 7 &N T/ Saccharomyces cerevisiae @ Na+-ATPase &z F

(ENA1) D¥EHEBFNGE>TH) TX 7 LAF FEERL. PCR AT 514~ —¢&

L CTHWT ENAI DNA % &% L7z, [6 DNA Wii % 70— 7& LT, Z rouxii DE

B DNA T4 T TV %A=V T Lo ZEDRAZ ) ==V 71280
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ZENA1 %#3— K95 DNA W &7 0—=" 7 L7, RWFOEERS %5526
THRELT,
2-2  Z rouxii ® ZENA1 &= FREHOD (E

ZENA1 %&T DNA WiFr & pUC R ¥ — (¥ 7o u—=v 7 L. ZENAI O
I—74 Y THEIBOENF 2/3 #BrFE. S cerevisiae LEU2 DNA %3 A L. ZENAL:
LEU2 DNA % ELL 72, FHEEMAZ AT Z rouxii leu2 % A7 = 0737 2 Nk
WHREVIEEEIR L72, ZENAIDNA 2 70—7 L L-HHF v 7uy FoWickh 2
rouxii ® ZENAI DRI NT WD Z E DR TE 724k (LLF ZENAI BEEERE & b~
b)) E1872,
2-3 ZENA1 BIEHROHIEM

ZENA1 B3RS L UBHAE—BEEORAEE 221 100 41 OMEIAIES L
Too B 10 ] ZUUTORERTL— b LI TL30CT2~8 ARMREL. &%
BEZ B L7 B L7288 K (2%) 7 L— ME 0 ~3M NaCl 328 s 6365 1y

(pH 4.8) .« 0~3 M NaCl B XU 20mM MES Z &t Eo53EH (pH 7.0) . 50%
VIVE P =V EEDERERM (DH4.8) Thoi-,
2-4 v —H¥orJovyv botR

4 RNA 13 Rose FDHEIH VLT O L ) ICRE L7, Bk (BHEE 1 ~3g)
% LETS &®& i (0.1M LiCl, 10mM EDTA. 10mM Tris-HCI (pH 7.5). 0.2% SDS.
0.1% DEPC) 1.25 ml {ZBE L, 72/ =)V 15ml, #TAL—-X5¢g 2z, K
VFy ZAIFT -2 HCTHML CHEELL, BRBIC 2.5 ml @ LETS && K % hn
Rz, BUOGEEICEY EERZRBINL 7z, 72 — )V - CIAA HiH 24T - 7-74.
LiCl {LB % 4T\ 4 RNA 2R L 72,

2 RNA IHEEBE) FNVLAT VT FEET Fa—2 7 )V A CH8EE. 4O
VEIZT Oy L7z RNAZ UV 202 U — %2 FAWVCEICEE L7,

Tu—T7L L TIITFTT = TINVLIZDNA 2V N TYF A4 F—3 3
VB LUREBEMLFEERIIEINR =) U — - N AHBO Xy b A ANT,
FENEEE & LT AMPPD Z FHIWVTATV, X7 4 W AICENG L7,
2-5 Z rouxii #iRAIE ATPase FHEOEITE

BZEABL LTUTO XD ICHRB L2 Vv — FERX A% AV, Bz 0.1M
MES- Tris (pH 6.5) (& L /=%, Tris. EDTA. DTT. PMSF % % L Zhi&ikps
50mM, 5mM. 5mM, 1mM 275 X ) IZ@INL. MAEEE 2 AVCaRFE L7,
BlER, HAEHE 6 ml 720D 6 g DHFTAE =% Mr., RVFv s AI*H—%H
WTEL KL 720 BEREIC 6% Y IVE b =)V, 5mM EDTA. 2mM DTT %4
0.1M Tris-HCI (pH 6.5) & 4 fE &N FH%, KR LD BEIC X ) FiEH R, &%
LB X D EB 2 B, 20% 27 kT — )b, 0.1lmM EDTA. 0.1mM DTT %
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&8 10mM Tricine-NaOH (pH 7.5) IZ&& L7z B2 Vv — FER 45T MR LS .
AV RYTE, BlaREEEATWS,

ATPase EHEDWEIX 50mM MES-Tris (pH 5 ~ 8), 5mM MgClg, 5mM ATP, B
ERARD O 2B IS E VT 30CTiTo 720 FUSI 0.8 ml IC 0.5% €Y 75 2B
TYEZTLEGET 2% HpSO4 W 1.6 ml, 10% 7T A I NVEVEE 16 41 2512 C
30C 30 MfRiRL . £ U-F@BE 750 nm ThEBTEE L7, ¥ VN7 HOEER,
BEZHE L NaOH TINZAVME L, &4 > X7 B 2 WTHAL L 72 5. Lowry 2D H I
Peo TITo oo MMM ATPase IXFFRIICNT VVBICL YHEENLDT, 804
MNFIVEBBIZE VAE S5 ATPase IEHE* M ATPase iEHEE L7+,

2-6 ZENA1 EHBRIEEEFORTE

B4R Z rouxii ¥kOY Bk DNA % HIBREY% EcoRl. Hindlll, Xbal Til{t#g. &
Bl TFAuVEIZ7Tay L7z, UV 2702 Uh—%HVCEER.
ZENA1 Xbal Wik & Y IF% ¥ 7F =T\ )WL 7270 =72 HAVWTLUTDO o0 4
HTHF 7oy "o iTo7. 70y MEORKREEO ST, 8725t
2X'SSC. 0.2% SDS, 47C &, kL4 © 0.1XSSC. 0.1% SDS. 65°CTdh 77,
2-7 Z. rouxii Na+/H+7 > F K— 2 —&5F (ZSOD2) D S. cerevisiae
TORER

S. cerevisiae AAZE PR % — & LT pYES2 (Invitrogen #t8) % FA:iz, Z DR
F—ld~x—W—BIEFEL LT URA3 %, 7UE—% -k LT GAL]I 7UE—% —%,
F—IF=F—LLTCYCI ¥—3A—F—%, FRAIVIVELT2um A )Y
VEEATBY, KEBEEHEDY ¥ P VRS ¥ —Th b,

ZSOD2 Dy U3y BE A= FLTWhAa—F 4 ¥ ZFIH1E Sspl 12X D YIKi+ 5 =
WX DENTE %, FWTH % pYES2 DX IVF 7 O —= ¥ FEALICIA LT, Ak
KR AT T VD) AT+ VEIHE S cerevisiae ura3 enal::LEU2:enad (Na+-
ATPase BIEF ZHEST 5 Z LI X VIR 2 o 7obk) 2 BEER L. kD
LiCl WHE%Z 5mM LiICl 254 7 IVF= VARKEH (V5 YV E T w) TR
TAHI LWL YEHEL 72,

3. MEBRBIUEE

3-1 Z rouxii ZENA1 Bz FTHEH/OERE ZDHE

Z rouxii 3 BM D X)) ZEIBEOREFAET CTEFTE, WEM L RT, it
ZLORIBHPEG THZ LICLDERENTWE LD LHERTE 555, AREBDE
BRI T ABRRADST ) 0 - VEOBEREDERIC LD ER E T W
BV BELAL, BEEE SN0 DIk v, EE 513, FREERO ME R % % 1
THIEEZEME LT, LRlBEEREICHERET 2 bOUSN OB 2 RETT 52 &
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Ty, iEHOEEEERHL L, TNOOBRIETZFHATAFEELAFLLZY
EEZMFRERIT TN 5,

HEELPFEL TVBENRIET ) YA2ZEEDO A+ ORGHETH S, Z rouxii
BATIE, BEEOREFAT CRESENLETHLHMIAED I N v A4+ >

(Nat) BEIEFFFIEIHPRONTEY, FRL2BEBEIFATHILDEE RS
Nice 9, MBEICE VW TYEEBICERYT 2 L —RICELONTRE S YNy
BIZATP 2 ZANVF— & LTRENICWE LT 5 ATPase & WIBELDH 5,
ZZ T, Z rouxii DMIFIEZ BHE L, #l& TN D ATPase DWEEME L72(1)
—fC. RO ATPase 1270 F > (H+) %2 HEH$ 2 H+-ATPase Td
HEEZONTWD, EZXONPEBEL Z rouxii MIJAED ATPase b RIKRIC
H+-ATPase TH V). NatiZ X DIGFHLHIE ENA X9 %2, Whbw b Nat-ATPase 4F
HOWEIIRE 2072 KRIT, Z rouxii H+-ATPase DEIEF (ZPMAL) %7 10—
ZUT Lo TNOREIIEEIC7 U —=0 7 SN T W2 S cerevisiae @ H+-ATPase
BIETF (PMAL) LIEFICELL TV T 2T, ZPMAL DEEE K USRS 43
BEMOAEBREIEKELTREAZLERDLEB). 2O LiE Z rouxii ® H+
ATPase DBEEVRBEHOMIEMICE s TEETHAZ EEFRRLTEY., E5I2%
DOEFZOBREICL VBRI N AMBKED HHAROEEW 2 RILLTW5, =0 H+
ABLE Nat BRI EE UM AEFE LT Nat/H+ 7 v F R — & — & g %
5Ny BRBE LTz, EIERE Schizosaccharomyces pombe 76 Na+/H+-7 v HK—
F—DLDEEZOLNBLEBIET SOD2 D7 U—=ZV 78N EDS . Z rouxii I
LrneMEEE RTEET (ZS0D2) 270 —=V7 Liz(4), REEFIZINE
Tr7O0—= V7 ENTWz Nat/HE- 7 UV FR—F — EHEENFEL L Tz 2 Ehb
Z. rouxii 0)7\/‘}"715—5’“—0):‘@‘12_:?"5%5 EREAL. S OICEEETFEREL- W
bWwb )y Ty NERKEERL-(4), ALERKIIAELEET CTE S 3M NaCl 22
GERTL— P LETEFTET, mrmﬂaww_ (4)e TDZ EH B, Nat/H+ T
VFR—F =% L7z Na+HEHBHEDS Z rouxii MUICHETE L. FIARFEASRIBEE: O it
BHICE > TEETHAZ LEFIREL@)e LA LADS, FEEEOMEE I

BHFELTOAL NV E D KL, S OBBLEELTWE EBbni:,

AT, BT S cerevisiae 7 O HIHR DOAMMIBIE ATPase E(EF (ENAL) 27 u—=
&N, FNH Nat+tZ ik 35 Nat-ATPase Th 5 Z & ¥V FHEWEM912 BIEE X L
7oz, LRERMKICENOMEREF (ZENAL) 2#70—=2 7 L7(5), &
DT L Z rouxii DFIMBIEIZH Nat-ATPase DFFAET A Z & 2R LCW/ -, FaR L
72 Z rouxii DXL D ATPase i& Nat-ATPase BHE % 4 (R E 2 W2 b
LT ThHb, TIZ T, ZENAI DIFIEAFNIL DNA 7= 5 /N 7 |[ZBFFATH Y |
7 7k A% 51L D78567 ThH 5,
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AWFZETid, BN ZENAL OEEICRITTRER RO EEL ) —F v Ty by
M XD ET L7260 Z rouxii BAERRHI I % MERIEBRIE TXb B h 1 TR %, A
Mifa% 2M NaCl 2 & Ui CHEET A LICX W A¥E S a vy 2 %5 272, ZENAI
mRNA EFEET & 725, Y 2 v 7 IC X A BN LIZBES ol (F—%
REZ) (5)o

RIZ. ZENA1 %/ v 77 N LIZBIEFBIRRE (R, FEEFOREE LT
DEITIREFT L72(5)o Z rouxii TWBETF~v—F—&LTuf ¥ ERWENSFIHT
&, RILEDS cerevisiae® LEU2 BIZFIC X VA TE A, £#2 T, ZENAL D —
REEBOHA 2/3 #HIK L. 212 LUE2 @ DNA #3F A L7- ZENAL: LUE2 H§%
EEER L7 RIFEEEE T Z rouxii leu2 ¥Z BB L 7- BONT-TA
VIEESR MRk G | Betofk DNA B @ C ZENAI DNA % 70 —7 & L7z% ¥
70y FAMICED BN E T EEFHEBLHAL: (TR, UT
ZENA1 Wtk LikX %) o ZENAI B3EGROM R T AR LB L7, BRE
1R U7z ZENATD WiEERR & B Ak D BT 3EHE (0 ~ 3 M NaCl) . WHREE M

(50% VYIvE T —)) IZBWTEALIZFED b ho Tz, S cerevisiae ENA1 EIEF
IZDOWTDRFZED S ENAL BETIEHHEL L5870 ) HIZBWTREET A 2 &2
RBENTWZ &, RBEBRICBWTARB Nat/Ht-7 ¥ F R -5 —BEEIGEHT
HAHH, O pH HSHERL T IVH ) HTIE HHARISSRE SN, Ty FR—%F —
OBEEITEATE L EEZ ONA Z LWL, ZENAT BB O IE R B % B #hoo
pH Z/REBIC L 0 PR o 1o RIFIZB W T T2 720 TIHEDRRDBNIZEVIZEED 5
nigiroiz (K1) o TNHLDZ LML, ZENAL Bz F37%bH Nat-ATPase &
Z. rouxii DIIEMIIZE A LS LT EHERE LT,

Z. rouxii ZENAT TRk & T AEMROMIEEE ATPase IGMEEE L 72 BEHRHL Y
W= FRERFTHBH, NFT VEISHIINE ATPase IR RAEXTH 52 &
P, NFIUVEEOFAIZL Y HEZ LS ATPase TEMEZ HINAIKE ATPase 1EYEE L
720 ZENAL ZEEFRHENT WA Z ERLREETICHET 5 5 N7 BIZES K
ENTWwBEEZLNS, T T, ZENAI \ZHRT AIEEZ MW T 572012, JHw
pH %5 T ATPase 1EMZME L 720 #RIE ATPase IHMED&E pH 7O 7 4 vk L
TRI21ZR LT ZENAI BEEIZ Lo THZD 707 4 WIZEALIZFED LT, &K
EHBET Lo/l & A b, ZENAL B FIEHAAN 2B S VN2 BIZET
BEHASNZWEEZ LN, Z rouxii DAIIEIE ATPase {EMEIZIFITT RTH H+
ATPase (ZPMA1) \ZHIRT 5 L E 272,

Z. rouxii ® Na+-ATPase % 23— F§ % BT IIAEBRTIKRE L7z ZENAL LLAHIC
BV b)—DFLETHIENRREN, TNERTIHY 70y boATD
MREREXIIWRL, EO7uy MIEDTTy MIWRRM Z2E&4THIL T
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By, WERSIOETRLZ2BEF MARAUBET) PMRIETE 2, Eo7oy b
Tid. # 8Kb @ Hindlll B/ & 1.4Kb @ Xbal B ICH kT 280 RSk S e
2. ADENEL WRETOGM TIEZNODNY FidiE kL. ZOMENEE
FEARIC ZENA2 £ 55 &, ZENA2 BBEEL TV AR EI vk, BEFro—=>
7, BEFBRBRFOERICI VKR TALEN DS, 5T, Z rouxii DWELEIC
B17 % Nat-ATPase DBIF 1DV Tid ZENA2 DFRAT#ER & IR L T 2 & s # i
LizwEZEzTWwa,
3-2 Z rouxii Nat/H+-7 > FK— 42 —&{5F ZSOD2 O S. cerevisiae
ICH T3 HEEERE

Z. rouxii B3R Nat/H+-7 ¥ F R =% —&EF ZSOD2 ® 2 —F 4 > 7 4% |
BLEET %2 &8 DNA Wi & Sspl IC X DYIMFT 52 210k VB2, FIWA % S. cer
evisiae FIZEHNS & — pYES2 DY NVF 7 U —= U FERALICIEA L7ze A LT BIE
FORREGIWAFE LT GALI 7UE—% —& CYC1 ¥ —3 32— % — % i, &
ONIHMBPRNT 5 — (pYES2-ZS0D2) % FIV T S. cerevisiae DY RVt % T E
L7z, BoNT ERRED MR 2 R L7z, ARERTIE. Licl 1283 5
& LCRET L7245, Lithd Na+ X ) QISR LC L VBB THE DT, B R
HIRERIT L VAR 25 LHIRFTE 5, 5mM LiCl 3 80K TOEFES M 4 1277
L7ze a¥hB—=)V& LT pYES2 Ny & —CREEHRL-MBEH V-, 3> b
O =)V 5mM LiCl 2 &R TIEAEFT TE 2 o 7245, pYES2-Z50D2 % ¥ o T
WBBRIITEDIZEFT L7z TORERIE Nat/H+-7 ¥ F K — ¥ —BIEF O BREESRIIC
S VBRIZBWTRINERDOH ST TH L Z L E2RLTWAD,

4. SHEDODRE

Z. rouxii {21F Nat-ATPase D 2% H OBIETOIFIENAMIRICL Y RENS- 2 &
o, TDBIEF (ZENA2) DM BLETHS, F7-. ZENAL 753 — F¥ 5
Na+-ATPase BEFDOFIRHIZOVTIL, FBET OSSO 8K 72 67 8 125824 72 HIFR
BEOHMNMIFE L2 EPLMET L TWRWv2S, DNA ¥ L —3 3 ¥ % PCR
BICX D EET 5 DNA Wi 2 BB L7218, WA WA RRIANY & — (25 5k,
S. cerevisiae Fe WHER L. FEBEFIC X AMHEMALO W REM 2514 2,

Z. rouxii D Nat/H+-7 ¥ FK=¥ —BEFITDWTIE ZSOD2 & MR D 2
HFHORIETF (ZS0D22) BPHFLELTVAZ LA NP oTHEY) . ABEFO I/ O— =
YT EMER, BEEERERERTH S, ZSOD22 O BIEFHEE. ZSOD2/
ZSOD22 D_EBfnFHEEEFE LT\ Z rouxii DF M) o A HEBBOLKE 4B S
MLz EZE 2 TWA, ZSOD2 DBHERBUZ L 1) S cerevisiae DD A7 HS
ERTE ., FEEFICL ATHEH O 5 O REME % RIR X L7-98, TUE—g -
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A Z CEBETEADOIZDOORBERMH WL L. Bz FOREILDE ICHIE 2
BIETFOEBENDTFEALITI LEND 5,

5. Xk
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OM NaCl (pH 4.8) 2M NaCl (pH 4.8) 3M NaCl (pH 4.8) 50% sorbitol (pH 4.8)
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O0M NaCl (pH 7.0) 2M NaCl (pH 7.0) 3M NaCl (pH 7.0)

Figrue 1. Growth of Wild-type Strain (W) and Z-enal A Disruptants (D1 and D3) on Various Media

The saturated-culture was diluted 10-times with sterile-water. The dilute (100ul) was spotted on the following agar
plates. The plates prepared with YM medium(A, E), YM medium containing 2M NaCl (B, F), 3M NaCl (C, G), and 5
0% sorbitol (D) were incubated at 30°C. A, B, C, and D plates were adjusted pH to be 4.8. E, F, and G plates were
tobe 7.0. A and B plates were incubated for 1.5 days, B plate for 2.5 days, C plate for 7 days, D plate for 4 days, F

plate for 3.5 days, and G plate for 8 days. The growth of wild-type strain or disruptant on the plate prepared with
YM medium containing 1M NaCl was same to one on OM or 2M NaCl plate.
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Figure 2. Effect of ZENAI-Disruption on Plasma
Membrane ATPase Activity

—O— Wild type strain —@— ZENAI -disruptant
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Figure 3. Southern Blot of Genomic DNA from Zygosaccharo-
myces rouxii

Genomic DNA was digested with the restriction enzymes indicated.
Digoxigenin-labelled Xbal-fragment DNA was used as a probe. Blot filters
were washed finally under the following conditions.

A, 2X SSC, 0.2% SDS, 47°C; B, 0.1X SSC, 0.1% SDS, 65°C.
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0.5 0.5
LiCl-free A 5mM LiCl B
0.4 - O PYES2

® pYES2-ZSOD2

Absorbance at 660 nm
Absorbance at 660 nm

Incubation time (days) Incubation time (days)

Figure 4. Enhanced-Salt-Tolerance of Saccharomyces cerevisiae by ZSOD2 Gene from
Zygosaccharomyces rouxii

Precultures of the salt-sensitive S. cerevisiae (ENAI :: LEU2 :: ENA4) transformed with pYES2 and pYES2
-ZSOD2 in Arginine-phosphate medium (pH 5.5) were inoculated into Arginine-phosphate medium
containing 0OmM or SmM LiCl and 1% galactose at the inoculation size of 1:100.

Expression of ZSOD2 is regulated under GALI promoter.
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Characterization and Utilization of NaT-Efflux Genes [rom a Salt-Tolerant Y east
Yasuo Watanabe

Faculty of Agriculture, Ehime University

Summary

The salt-tolerant yeast Zygosaccharomyces rouxii is utilized industrially in making of miso-
paste and soy-sauce. Its salt-tolerance seems to be achieved by the regulations of osmotic-
pressure and intracellular ionic concentrations. Na*-ATPase and Nat/H*-antiporter are
supposed as factors that function in Nat-efflux mechanisms. The Nat/H*-antiporter gene
(ZSOD2) cloned from Z. rouxii has been demonstrated to participate in the salt-tolerance by its
gene-disruption analysis. To elucidate the role of Nat-ATPase gene (ZENAI), we constructed
the ZENA1-disrupted mutant strain and examined the changes of resistant level to NaCl and
plasma membrane ATPase activity of its disruptant. Moreover, we describe that the salt-
tolerance could be elevated by functional expression of ZSOD?2 in a salt-sensitive yeast.

A ZENAI::LEU2 mutant gene was constructed by the insertion of LEUZ2 into ZENAI DNA
and used to transform the Z. rouxii leu2 strain. The level of salt-tolerance of an obtained
ZENAI disruptant was almost same to that of the wild type strains by the estimation of growth
on the agar plates containing various concentrations of NaCl. The level of plasma membrane
ATPase activity of a ZENAI disruptant was not decreased by the gene disruption. From these
results, it is thought that the functions of ZENAI product participate scarcely in the salt-
tolerance of Z. rouxii. We found the presence of a second gene (ZENA2) homologous to
ZENAI. The function of ZENAZ remains to be clear.

We constructed a plasmid vector to express functionally the Nat/H*-antiporter gene
(ZSOD2). 1t was under the regulations of a GALI promoter and a CYC]I terminator. When a
salt-sensitive yeast was transformed by its plasmid, the obtained transformant could grow in the
medium containing SmM LiCl. This proposes that the elevation of resistant to salt could be

achieved by functional expression of Nat/H*-antiporter gene.
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