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B OE ke, EhiE, EAREEHI R &R A LTS CREEDEIT T2 RBER M T, mERE T Ol e
To% Zygosaccharomyces sp.BERE (MM « 853 0 SEREE RSV COVDEERIK Y, Z rouxii L% DL D B IR
MEFEDNTZEAE THDHDT, Litk, BIRRHEREIL, Zygosaccharomyces sp.JEFRFEFRFLT D, ) 1S, ERBEEMAEY THD,
SN, BEEMAEM SO T DT B, Z NV BEER D IZH- 2D BIZOWTE, +OREBRNRBI b
TUWehoTz,

Menta S OBEIEIN LY T D Zygosaccharomyces sp FERESEAL, FEER MO SWE IR EEE 5258 %
53 C% 4-hydroxyl-2(or 5-)-ethyl-5(or 2)-methyl-3(2H)-furanone (HEMF) % DF5WE furanone (LA DFEELZ, Fith
MM, EOIOBEE H X DONERRF LT, ZORER, Zygosaccharomyces sp.i#TE NBRC1876 T, miMigffT,
A FIZ HEMF FEAE RAMEINL Ve, —J7, NBRC1877 ura34 1%, @il ¢, HEMF A B OB NME R A3 7273,
BEZ T hol, GEEETRMESR HEMF OFEA B2 IS T 2B E 09K 753, R 55~
Zygosaccharomyces sp. NBRC1876 |\ZAF1E T 5 Al REME VRS LT,

ZIET, 7 AEAIERE DN 2oV T2 Zygosaccharomyces sp R NBRC1877 D4 ) Ififae & Fht L7z,
Z rowdi CBS732 OELH| A 4AlA]— Tdr D T subgenome B 1Y) /e DYLaAE, Z rowii FEFHEHEROBIY [Cé5 P subgenome BLy1f) o7
DY, BRAHN_ N2, —ERO YL ARSI R DD MEESI U,

RIS O RS CTdhD Zygosaccharomyces sp BERFDIBARINZE BN BEL T O T LT RESNIEL D, &
WRMTC ER T2 A ITRHL TS, 22°C, JVEERE S S A REERE LS ICT 5T 24 x
B/HZE% HINEL, Zygosaccharomyces sp.FEREDHEMEFEBUZ B G- D8R T REDO T BLA SR TRETLTZ, #68
P a FFEAE(S T ThD STE6 BinT-, #251E alpha FrRAVE(R T ThD STE3 Eln &I, S THEIZ B
W EFL, SEAHENPERSFE T T ER 32202 DLRTO®RE L —EL TV,
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1. HIREM EMELT, BEEDEITT 5, M E T DB I,

wRn, L, AR EEHI R ER AL TR TR
FE D HEATT 5, A EIR A OIEHBFEEER 5T, miER
JE T CREE MR AEW) T D Zygosaccharomyces sp.BEE:
(R - RS 2B 1T A BB IE M A, B
Zygosaccharomyces rouxii ChHESFVTETN, FEHLEIC
FIHSIVCODEERIRIL, Z rouxii & DFfRFEED H IR
RHEFENIZEAETHHDOT, Lhth, BIRRHEREIL,
Zygosaccharomyces sp.FERFEERFLT D, ) D3, TRBEIEN

OIAEY OHEFEZIHI T 58T, BIRERISZENB 2
LTS, —F, SN, BEEMAEMICHT-HT 5
L, TNDREBER D MEIZ G DB OVT,
FRIREBEN BT o T,

AT, M EMOBEMEY Tb D
Zygosaccharomyces sp.EEREDSPFEAEL, FBER LD M EITIEL
WA B2 HRWERE) CThhD 4-hydroxyl-2(or 5-)-ethyl-
5(or 2)-methyl-3(2H)-furanone (HEMF)%: D% furanone



{EEWDREAIT, BRSNS, EDLHTe % 5.2 5D,
FEISIAE THD Zygosaccharomyces spERFDIBIRMY
TORELFL, LOmE RS A R S
TET e AL (RHFSE A D —) , BASHIA]
FAZDWTRETT 2720121, &/ SECIE #A IEREI
BT DMENHD, Zygosaccharomyces rouxii O type strain
Thd, Z. rouxii CBST32 13, 5887/ MEHIRHT 3 6 2
72k 1, NCBI (National Center of Biotechnology
Information) |ZZ DFEMIAEH S AL TS, LAl BENE -
B O EZREE IR SN QO BEEREERIE, Z. rouxii &%
DOFERFEL O BINRHEFEDNTE A ETHDHDS, BIRAHE
FED ) NECHIERATIE, 1 ROBRMEEREE 1 BROBE
BED Draf genome fEHT721F Tdho722 3, EBIC, 58487/
LEFSRHT AN I 270472 Z. rouxii CBS732 DYLfa (kI
58 n 1 (MAT locus, mating type locus) T, fH 72
ZNECTWDEDHRELHY + 9, Zygosaccaromyces sp.
FERERR DS ) DBLFME RO TR NTIE, WEEEES
T 5 (KRB IO ), E7o, Mg o EmeE
WTdD Zygosaccharomyces sp. R DRI L EMEIT
BB LT ETRINDEGD, SR T LEATD
ZEERAITRHL TS 9 2T, Zygosaccharomyces
sp.-BERF DB G MERBUCE 57 D85 FRED I BLZ =
S CREIL, K m BRI S S AR R LG
G545 AaRsZ e B EL T (RAFZE B /Y
DHE =),

% 1 Primers used in this study

2. BIRAE
2.1 REERORBITKKEEE5Z5ERTRNS
Thd, FXRM furanone 1E& 4-hydroxyl-2(or
5-)-ethyl-5(or 2)-methyl-3(2H)-furanone (HEMF)
DELEICRIFIESEFHEOZEOR
IRE%, YPD 55Hi (1% yeast extract, 2% peptone, 2%
glucose) THEFEL7-1%, Sugawara SO L 1ZdH-7= Typel
K5 Hh (ribose 2.5%, glycine 1%, glucose 7.5%, NaCl 10%,
KH>PO4 1%, MgS04-7H,0 0.5%, yeastextract 0.5%) C, 1 i
f7eu L, 2 R LT 1%, H538 HIEICEAS - HEMF
%, HPLC Z WG, LY,
2.2 BREX HEMF OEAEICEERHGTEEICE
ED D Zygosaccharomyces sp.BER D4/ L
BL 5l fR 4T
47 ) IR, lumina £:00 HiSeqX Z MWy, A
—h& 350bp DTATTV—ZARKL, TAT7 TV —D4%
DNA Ofiffil> 150 b 0> DNA HILAfigae L7z, fEHiit
3, 14 Gb &z 7=, fifmil 7= DNA HiH, 77Uy
7 77 Platanus” % AW C, 7R 7 VUL, (G TREK
¥ PRI EAR EOILFINITT) . Zygosaccharomyces sp.
NBRCI1877 @ Y« 4 {K # i& 1%, type strain T 5
Zygosaccharomyces roxuii CBS732 DY b A% 312
MEL, £z, 8 W B R Zygosaccharomyces sp.
NBRC110957 D47 LEBIENTHE R P BB (LT,

Primer Sequence

Comments

BBQV01000332_636

5’-GTTTGATCACTTTCAATTATTGCAATGAGG-3’

BBQV01000332 636-665

BBQV01000332_914R

5’-ACCAATGGTGATTCTCCTACGTTTCCACGT-3’

BBQV01000332 885-914

Zygo STE6 up 600

5’-AGTGTAGCAACCACTTCTAGCACTACCGGT-3’

CU928179.1 168769—168798

Zygo STE6_up_1R

5’-ATCGAAGCGCAGCGGGGTGCCTATTAGTCT-3’

CU928179.1 169339-169368

LC221835 1332

5’-TGTGTACGAGGCAGTATTCATGGGAAGATA-3’

LC221835.1 1332-1361

LC221835 1675R

5’-ATCTCGATCACGACTTTATGTCAAATTGAT-3’

LC221835.1 1646-1675

Zygo STE3 up_600

5’-GGATCGTTTGATCAAATCCAATTTGATGCG-3’

CU928179.1 1555521155550

Zygo STE3 up 1R

5’-GGACGACCAACCGCTTTTAAGAGATCTGAT-3’

CU928179.1 1554951-1554980




2. 3 RMEHEER Zygosaccharomyces sp. DIESEF
REEEGFOECFRERAOSERH TORE
MRS % RE Zygosaccharomyces sp. DT HHL R
HIER T OB FHEUL, #6Ma ORBUH G T2
{5+ MATa2, STEG, #61E alpha DR HUZRE 545
- MATalphal, STE3 D8RO nE—4—%, LR
— X —BIR T CoHD lacZ \ZHES, B-HT7I A —E8
EHEZRET AL TRIR- O, HFllnFO7 T —
Z—flIkDrm—=71%, &1 TRLIZPCR 7' I4~—
EHWCIa—=07 U, MATa2 & a7 vt—4—14
WD ra—=27121%, 77A4~—BBQV01000332 636 &
BBQV01000332_914R, STE6 Bin{ 7 wE—&—alkod
ra—= 7\, 7T A4~—Zygo STE6 up 600 & Zygo
STE6 up 1R, MATalphal 77— 4—fglnrn—=2-
2%, 7T~ —LC221835 1332 & LC221835 1675R,
STE3 Bint7mE—F—flnra—=7120%, 77
A~—Zygo STE3 up 600 & Zygo STE3 up 1R &=,

3. HAEMER
3.1 HBEROREICFEEE5R5BATLRAS
THhd, XM furanone £ & 4-hydroxyl-2(or
5-)-ethyl-5(or 2)-methyl-3(2H)-furanone (HEMF)
DELEEICRIFIBEFHEOZEORE
60 FHI, HAROHMAND, KEOHSEEIZL> Tl
SHV7z Zygosaccharomyces sp. NBRC1876, NBRC1877
ura34 (Watanabe et al.7S NBRC1877 ZJLIZ/ERRL 7-B%
RERE 9) D type ] B5H1o> HEMF pEAE #4387~ (Fig. 1),
NBRC1876 Ti¥, ST, AEIC HEMF A &N
HEIIL T2, — 5, NBRC1877 ura3A 1%, mtiseIFC,
HEMF PEABOHIE N H-T20, BE AT/ -7
(Fig. 1), ZOWEMIEEEERE Zygosaccharomyces sp.D 2 £
ARG SYE, TOHEARO R ME K HEMF OPEA R4
~7-(Fig.2), ZDOFER, w4 T C, HEMF EA &N
B3 %84k (NBRC1876/NBEC1877 ura3A-3) &, %
(L3722 A HE (NBRC1876/NBEC1877 ura3A-2) IMFEAE
L7ce 2OTEND, @SR TRAE S HEMF OFEA &
AWM EE L BB R T, B R
Zygosaccharomyces sp. NBRC1876 (ZAF(E T 2 AIHEMED
&7z (Fig. 3),

(ii) NBRC1877 ura3A

(i) NBRC1876
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Fig. 1 Amounts of food aroma HEMF produced by miso soy sauce yeast Zygosaccharomyces sp.

*: Significant difference (p<0.005).



(i) NBRC1876/NBRC1877 ura3A-2

all

NacCl addition No additon Nacl addition No additon
Culture for one week

Culture for two weeks

(i) NBRC1876/NBRC1877 ura34-3

I I

NaCl addition No additon NaCl addition No additon
Culture for one week  Culture for two weeks

Fig. 2 Amounts of food aroma HEMF produced by miso soy sauce yeast zygotes.

*: Significant difference (p<0.005).
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Genetic factor, increases the
amount of food aroma

mating

Zygosaccharomyces sp.
NBRC1876, increased food
aroma HEMF production under
high salt conditions

NBRC1876/NBRC1877 ura3A -2

zygotes

Zygosaccharomyces sp. zygote, NOT
increased food aroma HEMF
production under high salt conditions

Zygosaccharomyces sp. NBRC1877
Aura3, NOT increased food aroma
HEMF production under high salt
conditions

NBRC1876/NBRC1877 ura3A -3

]

e

Genetic factor, increases the
amount of food aroma

Zygosaccharomyces sp. zygote,
increased food aroma HEMF
production under high salt conditions

Fig. 3 Existence of genetic factors that increase the amount of food aroma HEMF produced by tmiso,soy sauce yeast

Zygosaccahromyces sp. under high-salt conditions.
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3.2 B HEMF QEL£EICBIREHTREICE
BEDOH5H Zygosaccharomyces sp.BEB DY / L

BCHI A4
3. 2. 1 Zygosaccharomyces sp. NBRC1877 M4/ Ls
BLIfZAT

Zygosaccharomyces sp.Ji#R; NBRC1876 Tif, &M ER
p¥% %7 HEMF DA Bes 4 ¢ L H-L, NBRC1877 C
XSS TO BN T, F ORI, BErA
1, Thbb, 7/ ARIIDAERIZIESILZENE BT
(Fig. 3), NBRC1876 (%, BEIC / AECSIfiEFE N B 272
N Tz, —J7, NBRCI877 1%, ZNET, 7/ LELS i
MBI TR o7z, £2°C, 4[El, NBRCI877 O
T MR ER LT, TR T UDORER, 548 H O

scaffold #4572, Z® scaffold DHIEHOBRAFIZ, K
17 Mbp Td-7=, NBRCI877 1%, BEIZY / LFERHIfRE A
BIebIL T, L5 EES L7 NBRCI876, H%
WL, BB BES L7 NBRCI10957 ERIERID,
Z. rouxii CBS732 L[RIUELF72572% T subgenome i1 &,
Z rouxii FH % # O EC | P subgenome B %0572 %
allodiploid Td»-7-, NBRC1876, &%\ i, NBRC110957
D ) MRENT% OFRIEISUT, 42 18~19 Mbp THY, =
NHEEET AL, scaffold O EHOKREFIL, 1~
2 Mbp F2/N&Eh 72, NBRC1877 0 548 {7 scaffold 79
B, BUEETIZ, 33 fHD scaffold O DNA HiHELS A iRt
L, Fig. 4 | AR iEa BEL g,
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Chr. G Scaffold 24 Scatfold 12
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Fig. 4 The putative chromosome structure of Zygosaccharomyces sp. NBRC1877 based on the chromosome structure of Z.

rouxii CBS732 and Zygosaccharomyces sp. NBRC110957.
The black box indicates mating type locus.

3. 2. 2 Zygosaccharomyces sp. NBRC1877 D%t
&

Zygosaccharomyces sp.J#RENBRC1876 DFEEL TUHYLE,
{IHEIT, Fig, 4 (ORUIZIDNT 2> QDI ENTFAES L=,
Z. rouxii CBS732 OEH|AAAlF—T&H5 T subgenome Fiis]
MORD Y EIRE, Z rowxi FHkxEHROBSITHD P
subgenome BLA 7 H72 oG tAfR3 I HIIL T, BEIZ, Draft
Geneme Sequence 7% 35 Z 72 1> AU T\ 7= B M i R)
Zygosaccharomyces sp. NBRC1876, & B\ i, %
Zygosaccharomyces sp. NBRC110957 L[RARDOYEARGIETH
BDEEZ BN, —F5, Figd | TRSHTUS Seaffold 9 DX
I1Z, P subgenome Er%1)> Chromosome G 7)>% P subgenome At
%1|> Chromosome A (ZE7=23DYENRDTFAENS, Platanus (&
LT BT VTIRENT, SHIZ, Zygosaccharomyces spFRE
NBRC1877 D—HBoYeta AfiEiEk (Chromosome C T subgenome
DABEARI 590 kbp, Chromosome D T subgenome D /A
5 300 kbp, Chromosome F T subgenome 7 i A Hiiif)
200 kbp, Chromosome G P subgenome /=54 350 kbp) T
I%, Z rouxii CBS732, WKW W% Rk Zygosaccharomyces sp.
NBRC1876, & 5\, #iliB% R Zygosaccharomyces sp.
NBRC110957 &l dH& R Im LA ES 7= (Fig, 5),

3. 3 DRMEEMmEER Zygosaccharomyces sp.DIEATEH
HEEEGEFDEEFREDSIEEH TR
e S O EEE A CTh D Zygosaccharomyces sp.
PR DB L I AL T2 T L TSNS
B, BRI T ERULIZ LR, Fex iXRMLE 9,
MM S B RE Zygosaccharomyces sp. DHEGPERBLIL,
Fig. 5 ODJOEFICI o THRILL TWDHEZ X HND, T
72, active MAT locus (2, Ya BCHMEASNL TN E,
RGN 2 — NI D85 MATa2 HFEL, STEG &
FHEDOREATE a FFRIBEFREORINAL, 2O
feid, #EME a Z23IT 5, B85 K F Mata2 1%, A
a FRRAER I LR (e —2—) BFICHD UAS
(upstream activation sequence, iz 5 [K] 1~ & BLAI) 1 Z#E
H 35, ZOKE, DNA f5G42 /378 Tlod Meml &1 78
AL (cooperative) , AT D, SOIZ, FaGIEME(LIEREZ
F42, 7 /87 a—r VISR R F- Stel2 HHEAE a F
REBRFHOFERICFSL TWHEZZLN TN D,
BEA1E alpha DFELL, active MAT locus (2, Yalpha B%
DIIASNTNDHZE, a—RIILTWDERBIK T 23,
MATalphal 5 CTHDHIELISMNZL, RFETHS,
ZIT, A TIE, #E1 a FFRMERETTHD
STE6 51, $261E alpha R 2B IR T CThD STE3 i&



51D %, TOT v —F—fEL R —%—&s
F lacZ \ZHERE L, FEHLLIZB-H T/ b —BIEMEZ A~
7o ZORERIL, Fig. 7 (-7, #61E a FrRAYBEIE 1
ThD STE6 Bin T, ¥4 alpha FFEAELL T ThD
STE3 AR TF-LBIT, mRMF CRIn FRBIN LAL, #
AHEE R EESM T C R T 20T 2 OLIRTO#H A
E— LTV, MO A PEHE S MR A E (SO
FEBLIX, active MAT locus (28>% MATa2 151, HDHNIT,
MATalphal 3815132 —R T8GR 12 LHEB 2 b

TWb, 22T, ZNHOBEFRBILFEEIZ, LAR—Z
— IR lacZ \ZHEGEL, IELT- (Fig. 8) . MATa2 #&ix
T OBIRFREUL, ®ESEMET T EFEMA AL
N, MATa2 3151, HDHWX, MATalphal &i51-EH12,
SRR TOBBFRBELOAER ERIIALNLD -
720 L7235 C, i85 [K 1 CTH5 Mata2, Matalphal D>
NIEEOND, AR R B HETHD STE6
BT, STE3 Bin 1 OEESMN F COBIR 8RB LA
EHIEHLIZOTIERNEB X TNA,

Tsubgerome [
Chr. C Scaffold 20 Scaffold 10 * deletion of approx. Sﬁkb
P subgenome
Scaffold 16 Scaffold 281
T subgenome | |
g======= B =
Chr. D deletion of approx. 300kb Scaffold 5

P subgenome

Scaffold 6 Scaffold 7

T subgenome Seatiold 2 | I
Chr. F deletion of approx. 200kb Scaffold 11" Scaffold 53 Scaffold 58 “Scaffold 27

P subgenome 1
Scaffold 8 scatfol 31101 44
T subgenome | ]
Chr. G SCattold 24 Scaffold 12
P subgenome o e - —
SGMOIA 14 geletion of spprox, 350kb  Scafold 36 Scaffold 9 200kb

Fig. 5 The putative deletion sites in the putative chromosomal structure of Zygosaccharomyces sp.

The black box indicates mating type locus.

Mating type a cell

active MAT locus
Ya sequence
| |

€<
MATa2 gene
@ transcription/translation

Mata2 protein:
transcription factor
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Yalpha sequence
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ﬂ transcription
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activation STE3 e%;vp 2 €

sequence:UAS transcription/
translation

K Expression of mating type alpha iny

Fig. 6 A putative mating type expression mechanism of miso and soy sauce yeast Zygosaccharomyces sp.
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Fig. 7 Effects of high-salt conditions on gene expressions of mating type-specific genes.

*: Significant difference (p<0.005).
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Fig. 8 Effects of high-salt conditions on gene expression of genes in the active MAT locus.

4. EE
FEWE R A D B SRR 5 A DR E XL THD
4-hydroxyl-2(or  5-)-ethyl-5(or  2)-methyl-3(2H)-furanone

(HEMF) 2%, &3 S 1t CRE AR s N BE N3 2 % REAR
Zygosaccharomyces sp. NBRC1876 &, a5 COEA R
WZEAL DI 72 W R Zygosaccharomyces sp. NBRC1877
ura34 3&Y, MEERAROEEETERFROMT LY, Z07E5R
&, BWRFICKD RN RSN, BEREER
Zygosaccharomyces sp. NBRC1876 D427/ LBLAIEHTIZEE
\ZBIbn TS Y, —J5, BERER Zygosaccharomyces sp.

NBRCI1877 D57/ LESIFETIE, WEIZRB b T
otz 2T, A8l Zygosaccharomyces sp. NBRC1877 O
7 WERBWENT A 35 2 7R o T, BIEE TOMENTCIL, B2,

CBS732 OEHIEAEAR—TdD T subgenome FLFI) 572
DYEARE, Z. rouxii FARKE HROESTéH2D P subgenome
FLBID D72 DYAIRDNEF L CUNTZAY, —H0D scaffold T
I&, P subgenome fid%1}> Chromosome G 75 P subgenome
A1) Chromosome A |ZF7- 3505147~ TV (Fig, 4,

scaffold 9), 23, FAET HYANRDELS | THDHDH, /N
AFAL T AT A7 ARBETO artifact THDHNL, 5HO



ME NV ETHDL, BT, Zygosaccharomyces sp.
NBRC1877 D7 &7 V%D scaffold OIS IEIE,
[FIC allodiploid Té%, Zygosaccharomyces sp. NBRC1876,
NBRC110957 O/ MEMT TR OFHERAIL L LIS DL, 1~
2 Mbp B/ &7 o7z, Zygosaccharomyces sp. NBRC1877 D
Qe IE T T o8, —HBD G tafk (Chromosome C T
subgenome D A7 i K i K9 590 kbp , Chromosome D T
subgenome @ 7 il K % £ 300 kbp , Chromosome F T
subgenome D 72 i K ¥ A 200 kbp, Chromosome G P
subgenome 7= fiiEl#4 350kbp) TlX, Zygosaccharomyces sp.
NBRC1876, NBRC110957 DY:affl b3 2L, KRN
o LEESIT (Fig. 4, 5) . ZO K72 YA AR s8Ik o> —H]
RIRUTZBERRROAFAEDS, TR - EHM L& Z E DL 7t
ZHR DN, 5%, BEEEDDUEN DD,
TxDINETORMT, WBEEMETT,
Zygosaccharomyces sp.fERFOEEMEES -2 L% RHL
T5 9, SEIOMGETC, MBS EEZ L 7D AR
SRS RECDHD STE6 BInT-, STE3 BInTOBIa1%E
BiS, MBS C BRI AZEE AL, LI2io T,
Zygosaccharomyces sp.FERFDOBEE NS it A
RELT, EHEGT, AR RARE T OB R T 55E
23 B, HROBEEMERBN RSN ZENE 2 HID,
ZOHE MR RAER T #EIL, active MAT locus 1285
MATa2 &5+, HDHNE, MATalphal &inF7)32—R4 55
BRI T, BEHIEIS TS (Fig. 5), STRIORMRTT,
MATa2 5+, DN, MATalphal i& s+ O FEEN,
EHRF CREIC LA L QOB ZLIfER C& ol L
7357C, active MAT locus (Zd% MATa2 Eint-, HDHWT,
MATalphal FBA5A7373— R DEGRF- ORI FHBIN, &
WA T C AL, BeAMERRAE(R FIECHD STE6 HEin
F-, STE3 JH{n T8 FHEHDS, g C LA L2413
RN, AR R R PO RBUIZIL, 7/ o7 m—
PIVISHEGIR T Tdhd Stel2 3L TODHEEZ BT
5, Zygosaccharomyces spFERFD Stel2 13X, C KRALAZ, 7
WAHILET ARG ATE AR (poly-Q, poly-N) 2385, Z
ORI, FRIRZEVERIR (IR, HDV N, 7 VA
FREEIRI 72> COD TSN D, Ho T, FRE, B85
DZDIH72FEBIE, MBS OBREEZITISEL T, R
(droplet) FERY A 27292 L C, MO EIGIZFEL TWhD
ZEDNHAESIUTND 1O, IEEIEER): Zygosaccharomyces sp.

-8-

DILTKA- Stel2 23, MERAFEOBRIZIUIIISEL T,

poly-Q, poly-N FEIEA L T, BREZEL~DIE A>T
HE785&, FDE DKL FBE L Chh o, il
(DDA D SR AFEI T, BRG] F-0D RIRZE M
TS (IEAMEMEREIE0) , DN, T VA AR B T
WDHTEITIRY, BT,

5. SEOFEAE

RN, EY, FRDEDEDL RS BRI THY,
EHESE T, MHEMERERE Zygosaccharomyces sp.7)s, Fli#
TS E DLV CTHD, MR T C, FEEE T
SNDHEFRELT, B B2AR FSE2DHERH O HTEZ )
TN ETONLD, EREBMAEM THD
Zygosaccharomyces sp.EERF~D EHESIFIZ LD, &
EOMITSNTNRNZ LR E T, Fox i, LIRTORISE
C, Zygosaccharomyces sp.FEREDS, @IS FC, #2601
ERFZDZLE L TOD 0, ABFFETIE, ZORMELLT,
A MR RS A RO RS FIBN, SRS T A
THZEem BHLT (Fig. 6), KE2R— Sk 7= L5
M CE5, MEEIERER: Zygosaccharomyces sp.0D M i
WO bEONCT HIENTE, SHOBEELT,
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Summary

Miso and soy sauce are fermented foods that are fermented under conditions where a large amount of salt is
added to the food ingredients. Zygosaccharomyces sp. yeast, a salt-tolerant microorganism, is the main
fermenting microorganism. Since most of the yeast strains used for the production of miso and soy sauce seeds
are natural hybrids between Z. rouxii and related species, natural hybrids are hereinafter referred to as
Zygosaccharomyces sp. yeast. Sufficient consideration has not been given to the effects of high-salt conditions
on fermenting microorganisms and their effects on the quality of fermented foods.

HEMF (4-Hydroxyl-2(or 5-)-ethyl-5(or 2)-methyl--3(2H)-furanone) is a food aroma component produced by
Zygosaccharomyces sp. yeast, and has a profound effect on the quality of fermented foods. We investigated how
high-salt conditions affect the production of HEMF. As a result, Zygosaccharomyces sp. yeast NBRC1876
significantly increased HEMF production under high salt conditions. On the other hand, Zygosaccharomyces sp.
yeast NBRC1877 ura34 tended to increase HEMF production under high salt conditions, but the difference was
not significant. It was suggested that genetic factors that increase the production of food aroma HEMF under
high-salt conditions may exist in miso-soy sauce yeast Zygosaccharomyces sp. NBRC1876.

We have sequenced the genome of Zygosaccharomyces sp. yeast NBRC1877, which had not been sequenced
until now. Chromosomes consisting of the T subgenome sequence, which are almost identical to the sequence of
Z. rouxii CBS732, and chromosomes consisting of the P subgenome sequence, which are a sequence derived from
Z. rouxii related speices, were almost aligned. It was presumed that some chromosomal sequences were deleted
when compared with previously whole-genome-sequenced yeast strains.

We have found that the mating of Zygosaccharomyces sp. yeast, the main fermenting microorganism for miso
soy sauce, is increased under high salt conditions. Mating affects the genetic stability of yeast. Therefore, with
the aim of obtaining biological knowledge that contributes to the production of higher-quality fermented foods with
a high salt content, we investigated the expression of genes involved in mating expression in Zygosaccharomyces
sp. yeast under high-salt conditions. Both the STE6 gene, which is a mating type a-specific gene, and the STE3
gene, which is a mating type alpha-specific gene, were upregulated under high salt conditions. This result was

consistent with our previous report that mating frequency increased under high salt conditions.
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