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Construction of a brewing yeast expressing

the glucoamylase gene STAI by matingf

Tomoo Ogata™

Standard brewing yeast cannot utilize larger oligomers or dextrins, which represent about
25% of wort sugars. A brewing yeast strain that could ferment these additional sugars to
ethanol would be useful for producing low-carbohydrate diabetic or low-calorie beers. In
this study, a brewing yeast strain that secretes glucoamylase was constructed by mating.
The resulting Saccharomyces cerevisiae 278/113371 yeast was MATalo diploid, but
expressed the glucoamylase gene STAI. At the early phase of the fermentation test in malt
extract medium, the fermentation rate of the diploid S7AI strain was slower than those of
both the parent strain S. cerevisiae MAFF113371 and the
bottom-fermenting yeast Weihenstephan 34/70. At the later phase of the fermentation test,

reference strain
however, the fermentation rate of the S7TAI yeast strain was faster than those of the other
strains. The concentration of ethanol in the culture supernatant of the S7A1 yeast strain
after the fermentation test was higher than those of the others. The concentration of all
maltooligosaccharides in the culture supernatant of the S7TAI yeast strain after the
fermentation test was lower than those of the parent and reference strains, whereas the
concentrations of flavor compounds in the culture supernatant were higher. These effects
are due to the glucoamylase secreted by the constructed S7A1I yeast strain. In summary, a
glucoamylase-secreting diploid yeast has been constructed by mating that will be useful for
producing novel types of beer owing to its different fermentation pattern and
concentrations of ethanol and flavor compounds.
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Fig. 1 Fermentation test of constructed yeast strain in
malt extract medium
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Fig. 2 Fermentation profile of the constructed yeast
strain in glucose medium
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Fig. 3 HPLC profile of malt extract before
fermentation trial
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Fig. 4 HPLC profile of malt extract after fermentation
trial by bottom-fermenting yeast S. pastorianus
W34/70
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Fig. 5 HPLC profile of malt extract after fermentation
trial by constructed STAI yeast S. cerevisiae
278/113371

SEBRINEI Va7 I T —PRBEBEEK S
cerevisiae 278/113371 THIFH &EN7=TFA MV D —
Wi, =& —LReEmkT v a—L, BT AT VED
FREZ ol B 2 b= (Table 1). 76~ T, 7L
a7 I T —ERRB SN —LVERERATL L, ¥
ATy hE—LDORRLT, BLFHLWEZA TDOE—)L
HIEDLZ N TED EMHFEINT.

Table 1 and flavor

Concentrations of ethanol

compounds in culture supernatants
derived from the fermentation trail in malt

extract medium.

Ethanol=  Isoamy  Ethyl
alcohol®  acetateb
S. cerevisiae 278/113371 3.8 £ 0.2*  279+T7* 20.0 £ 1.7*
S. cerevisiae MAFF113371 3.2+ 0.1 101+3 6.3+0.6
S. pastorianus W34/70 3.2+0.1 114+4 8.0+1.0

aValues(%) are means + standard deviation.

b Values (mg/ml) are means + standard deviation.

* Statistically significant difference (1%) from the
results of S. cerevisiae MAFF113371 and W34/70.

2:3 a7 T —E(STADEETF OREHHiEE
22T

Yamashita & ©<° Dranginis (% 7, STAI Ba1 %A
T DRI, BA AR T MAT 73, alalpha Th 53
B, INar IT7—BIEERL LRI & ERE LT
Wh. HEAEEM T, BAM a ORI & B4 alpha
DEERE NS T 5 2 & T, #2AM: alalpha OEERERE
Wang., Sraris—Era—R+5 STAL &G T
N, EAEMLTEE MAT ) alalpha Th 6, #&ic T
HENME SNA LD L, BABEETIE, Jrar

T —ERIAMBKEEECTE RN L RS, AE B
fMasnhizrnrvar o —BREBERKE S cerevisiae
278/118371 %, #EAH BB T MAT X a/lalpha TH 25 =
IR I TWD. —F, BEEETE MAT »
a/alpha T 5 & 45N 5K BETIHRBHIEIZ OV T,

REHRTE TR, 207 vary I —BREEER
RS, BEAERFIE MAT OEAG T3 BUHIE A E 51017

bR TWBHEDD, HDHWE, Zvar I o —PEETFIR
BIZoWT, BEBGFEICLD2HEITH D 00Izo0
TlX, S%ONFEEE NS,

EiFa

AREF L, Journal of the Institute of Brewing
Vol.123, p66-69 (2017) 2B SN =M% d — AT L
THEL WD, Zoff%E, mile LERZAEY TR
EERAETHD, B TS A, JIIEERSAE D
R Th 5. ZOWRIE, AEEHEAREGETES
DIRR 27 FEICBI R OB & 527 C, KO, RifgL
BERFER 29 FEREBSMIAREZZITTBIRobD
Thb.

BE R

1) T. Ogata, et al. Construction of a brewing yeast
expressing the glucoamylase gene STA1 by mating,
J. Inst. Brew. 123, 66-69 (2017).

2) C. Perry, et al. Properties of a genetically-
engineered dextrin-fermenting strain of brewers’
yeast, J. Inst. Brew. 94, 64-67 (1988).

3) K. Sakai, et al. Expression of the Saccharomyces
diastaticus STAI gene in brewing yeasts. J. Am.
Soc. Brew. Chem. 47, 87-91 (1989).

4) A. Hinnen, et al. Transformation of yeast. Proc.
Natl Acsd. Sci. USA 75, 1929-1933 (1978).

5) H. Ito, et al. Transformation of intact yeast cells
treated with alkali cations. J. Bacteriol. 153,
163-168 (1983).

6) 1. Yamashita, et al. Control of STAI gene expression
by the mating-type locus in yeasts. J. Bacteriol. 164,
769-773 (1985).

7) A. M. Dranginis. Regulation of STAI gene
expression by MAT during the life cycle of
Saccharomyces cerevisiae. Mol. Cell. Biol. 9,
3992-3998 (1989).



