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B VBEICBWT, P VEBRIIEH LRI A RECEOMEBIFEEEZETO DNBIRIZEE
NOWEERBIRE LT, BBZXVTAVa—NVERBIRAEZERT D, BRELERIIE— VBB
ZEHERIBO—DOTHY, TOREEIT N VAERPEL - LVOFRICEDLDIRSDOERSE, ©
— IV BIIKRELSEBET S,

E— VBRI ZOMEICK Y, LEXREBELY—LVER (Saccharomyces cerevisiae) & FHEREEE
— VEERE (Saccharomyces pastorianus) DO2BEICH T b5, LERBEC—LVERIT, HBHNE
B (20CHI#) . G CTRBEIEI VIS TOL—VEBEERAINS, —F, TEHEBEEL—
NEEREIX, KIR (M10°CHI%Z) THEBMIEMENT TRBEIES, SEOHBAROE—ADEL X TEHHE
BEE —LVEERIC X o T BNBTFH—FZA TOE—NLTHY FOEEICRERELAFELRLTY
5N, THEHHREEL —/LVEERLS. cerevisiel S. eubayanus A LE-REBEEREEETHY ., Z0E
MRBEHERPORES PS> TWRNWI EHEL ZOMANLEENR TS,

AR TIE, TEARBE—NVERORBIEICHFSTIERFOMAZENE Lz, £7. Y3 RE
TORMBEANZATIRICONWTT ) DEFTZITV., RERICFETIBBFORELI T, £
TETIE, BREBEEZFIND, BRIV OEIFOIASFEDOEVERT T THRBEWERS
BIZEWREN RO —VEEPEENLTVS, BRIV BREVWIXIAREORT 2 REEIE, K
DEWTIVa— VREOCEY—NVERETLIZERHERNIIT, T Z2HFNLTERATSZ L T2 X M
BWRREDRM LN RIAD LM, BT LI — A E— L Vo HlEEZESE— 2D B L BT
BL2D, RREBERFICBVWTIRBMHICFETIRFEHONLETHZL T, BB HORELE
BEBEORA/AZERLL, 22T, BVWEBAZFTI L THOLNDFEERBOREO—DOTHIM
fa BRI I BITHRERE 2 TERE Y —VERICERA L., ZORBEELML 2, S biT. EE
FICBREENICER T ES-TT /YA AF A= (SAM) IZEFHB L, SAMZEREENICHERET
LR E IS L TEORBEREZFEM L7,

[ERGEBLORR - BE]
F2E [TEHRBE - VBRI SRERTS R T OMBY ]
LHPBRICIERICL > TEELEHERBEEZ T THFYRIZOWT, KRR =72V
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THHRWTYR & 7 ) AT 21T, o RaEkERIY. RBEHOEICFET 2B ETO
FEZRAZT, 7/ MEFTLVWTYEE, HFYBSRBI CEEB R O R RICERT BB TOF T,
TNa—RERAMLTCTROINa— 2BV IALBLEFOREEZ LA I3 &KE 2FHOYCKIERET
WCEB L TRIEER ST o7, BT VTHEHERE—AVERW34T0HKEZ AW TYCKLEBRE T BRIRBEMKE
BLUTEBEARICIV ZOXEZ2FEM LR, YCKIEETRRERBFKIEKI VL EHFOF
A DHBPESBWRENERL, YEETHEBECFETIBBETTHI I LEHLMNL L

720

BIE [THRME—LVERBIIBII2RREBRET CORREBT SR FOMHA
BRENEZATLIZLETHONIBEBEREIMAREHBITRBELZRTMAL b LIC, ETVTERE
B VEEREW3A/ITORZ B L LT, A PR EREAM L TIRIEMBITE2E| B Z FTRimI5¥ U X7 H%
O — RTBRIMIGEEFZBE LK, BIUOGISHEITHEEENE L5GH A7 v F—F%
o — R4 5 CLN3EIE FDCKREELF 2 KB EE7-CIn3 7 o N7 ELMRIMEHEEREZER Lz, ERL
ERIIEBREBET CORBEENSBBEIV DEEVWRENZRL, REEICHREABSEEL T
WBHZEEZHOLMNE LT,

HAE (RREBESRF2F— 7y M LERRBE - LVEROBREEMER]
BREBETICRBT2RBETYOBRBEENRBED OBRMEN ZITV. BEFHICS-TT JVLVAF
A=V (SAM) ZEEBETHILICERB L., BEBEKNSAMERE L #B L OBREIC OV Tl Z1T -
7o EMHH~DOSAMEMS L IISAMEZBEREENICEER TS Z L TH L5 ADOLERE FAEE M
FEEBETICBWTREREZMEIEEILERLE, EDIC, 7T/ vOT7Fus/ThHba
NT 4B CEEZ R TEBRESSAME BEET 2LV MRAE b LI, ETAVTEHREY —VER
W34/708kZ Btk L L TIERREBRBICLV a AT 4 ¥ EUMMERERSG L, BE LRI RE
BETCTORBEENLBEKLIV DEAVREEEZRL, EERBETROBEREERNSAME BT
INT 4B EUTRERO T BEKR LY bR o7z, AFERELY, BEEFHRIICEIORVWEREY
—VEEROBBNFRE & 2 o7,

[#5% #E]

AAETIE, TERRBE—VEBORBEICHFFTHIEFL LT, YCKIEE T, MRES. SAM
ERH L, £/, PV HBICOAATRREEFERIICIORVEREY - LVEBEROFHERE
BB Lz, %I, SEAL L LERTF2ER LERERG COXRBEHE, FHETERRD
ERA~OREBEZMHES,
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Lager type beer, fermented with a bottom-fermenting brewer’s yeast Saccharomyces
pastorianus, is widely consumed throughout the world, and thus, the properties of the strain
has attracted substantial attention. Notably, the fermentation performance is responsible for
ethanol production rate, foaming and the production of many other components that determine
the final taste and aroma of beer, as well as the rates of sugar uptake. The residual sugar
content affects the beer quality regarding aftertaste, especially the crispness (or sharpness) of
beer, which is an important property in the Japanese beer market. Hence, it is essential to
select a yeast strain with a high fermentation performance. Additionally, high-gravity brewing
is a promising approach for reducing costs, energy, and production periods, although high
osmotic pressure in the initial stage and high ethanol concentrations in the latter stage may
inhibit or delay alcoholic fermentation. Thus, identification of the factors that govern the
fermentation performance of bottom-fermenting brewer’s yeast in high-gravity wort is desirable
for breeding or selection of yeast strains. The aim of the present study was to clarify the
factors that contribute to the fermentation performance of bottom-fermenting brewer’s yeast.

In this study, we found that YCK1 gene, cell cycle and S-adenosylmethionine contribute to
the improvement of fermentation performance of bottom-fermenting brewer’s yeast.
Furthermore, based on the obtained knowledge, we found a potentially novel method for
breeding bottom-fermenting brewer’s yeast strains that are better suited to growth in high-
gravity brewing without using genetic recombination technology. Our study provides
information on the properties of bottom-fermenting brewer’s yeast with complex genetic
background and characteristics of fermentation, and contributes to the development of new
technology of controlling fermentation process and new way of breeding brewer’s yeast

strains.
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