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Discrimination of Brewing Yeast Strains by a Loop-
mediated Isothermal Amplification Method
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We examined a method for identifying
brewing yeast strains using a loop-mediated iso-
thermal amplification method to target the K7-
02212 and PPTI genes. Our results show that
this assay is easy, rapid, and convenient to use
for the differentiation of specific yeasts. Further-
more, this method has potential application in
immediate discrimination between sake and
wine yeasts in sake mash by visual inspection.
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1. EREEBRSLUEN, HE

REfgeCER LB B % Table 1 12R 3.
SATEBUE NEER AR L 0 eE S - FBIEEH -
Xrodvls, 25, 35, 45, 55, GEES:
S-2, SH-4, 74 VB :KW-1, W3, 0C2 &5
AEMEEAABERS I VBA L, EHEES
Erid,wnes, 75, 8%, 95, 105, 115, 12

Table 1 Specificity of various yeast strains analyzed

using the loop-mediated isothermal amplifi-
cation (LAMP)assay for K7 02212 and
PPT1I loci.

Y;’Z‘St Yeast strain K7.02212 PPT1
Sake yeast
1 Kyokai no.l + +
2 Kyokai no.2 + +
3 Kyokai no.3 + +
4 Kyokai no4 + +
5 Kyokai no.5 + +
6 Kyokai no.6 + -
7 Kyokai no.7 + -
8 Kyokai no.8 + +
9 Kyokai no.9 + -
10 Kyokai no.10 + -
11 Kyokai no.11 + -
12 Kyokai no.12 + -
13 Kyokai no.13 + -
14 Kyokai no.14 + -
15 Kyokai no.1501 + -
16 Kyokai no.1601 + -
17 Kyokai no.1701 + -
18 Kyokai no.1801 + -
Shochu yeast
19 S-2 + +
20 SH-4 + +
Wine yeast
21 KW-1 - +
22 W-3 - +
23 0C-2 - +
24 YOS-1* - +
Laboratory yeast
25 5288C - +
Marks: + , positive reaction; — , negative reaction.
*YOS-1, a wine yeast stain developed by Yoshinogawa Co,
Ltd.
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%, 135, 14%, 1501 %, 1601 &, 1701 %, 1801
FEFALZ, YOS1 HEHIIGRE-CHELL
BRETHY, 74 VBEHE L THRREIRTWIHE
MThbd, T/, EREBERL L CS288CHY
Dharmacon #E2» S BEA L 72,

B, #MiHEEH (K— X 60, pH46) #A L7,
REL, BRSO VREYAMERORRT L —
FOREEMH L2
2. DNA O
(1) E&f: DNA OHiH "

FREOEKGE M Sml IZHER L, 30CT2H
BEBRELL, BERLEORES 2T T—¥
a v THRWHR RoEBERCETBEL:. &
DEEREHE 1541 12 0.05M NaOH % 15uL Nz, #hiEk
PTIOSEMELE. ChERRTTHAIL, &5
12 0.08M Tris-HCl 1% (pH 75) % 30uL Mz, &
CEBELB EO75EE CFISRX I, HYILH#
By T, 13000g, 1M T RLEERSEL, B
DNA f#iif L L7z,

(2) BIEEH 5O DNA

BERE, X070l BERZEALEBLE,
TAVERYOS1 AR LZBESB L, E656
b1 HEDFHBEBZEE LTHWL, 7V A YK
A WiEDIZ X ) DNA O3 %17 > 720 HER 15uL
12 0.05M NaOH #% 15uL fN 2, #EiE/AKH T 10 5 M
WL TNEZERFTHEHL, X512008M Tris-
HCl #%&# (pH 75) % 30uL iz, X <{#BEL/%
LB (13,000 T138) T LERSBEL
DNA g & L7z,

3. LAMP EDBE (51 v —DkED
(1) EWEET

S, KRR, BEEBEBXIIIPVTHFOET /A
BET ) LAvay N VEICIVEITL, & 1) hwn
THICEEN R AEET ML, £, &
I T BFOFEMN L EETICONT, e hBEER
¥RIZBIUT B3 % 3 VTR PCRIZ X D #AT L,
BERBICEMIICHEES S EETFERE L2 Y R
T, RESOHEEENS, HEER L EEEBL
WREELTWALRT 4 YERIZEFEEL TV AW
K7.02212 Bfn¥ &, HEEG (21020852 Rk
{, &rHd»veFUBROFERES) (EFELTY
TVWABREBRLY S VEBICEEELTYS
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PPTI BIZF % BIEMEF & L

2) 794 <—mikst
LAMP 2 & ) K7-02212 #&fsF & PPTI &=+

D¥EIEZ AT 728, LAMPEICAWA TS/ v —%

AT L7z K7-02212 15T & PPTI #1nT @ DNA

Ei %l 1% Sake Yeast Genome Database (http://nribfl.

nrib.go.jp/SYGD/) » L BETEIZAFE LI, IO

5% b &2, K7-02212 BIEFHRIERE 794 < -t

v e PPTIRMBRA 794~ —%y b2 &ET L2

(Fig. 1A, Fig 2A).

4. LAMP I & % K7-02212 &15F & PPT1 &15F
F: 1]
tdoo2#Ho s A <—+% v b (Fig 1B, Fig

2B) &, WiH L 7B & DNA % Hw T, Loopamp

DNA HIEERE S v M (L4 E) & Loopamp

Hot - BERRERE (RPHMLEHE) 12X W ENER

FORIBEOHFELER L. 72, LAMP E0#HME

¥y MIBO~Z 2 7 VIR, 63C T 5HD

RIG %4727 LAMPIEICL ARIBOEFEITHRT

Higl, ENBETOBEOEEZHEEL 2.

5. #iE DNA DS
HAH I L ) BETHEIBENED Sty i

BWT, FOBBEBPLAMPEICLLAIRIGTH %

WRTE0, BEEMOBRXE*17- 70 Aga-

rose L03 [TAKARA] (¥ 71584 F#E8) THEKL

722% 7 HU—R5VEMERL, 100V T40 5HDE

LikE) (Mupid-2Plus, 3z —V¥E vy FH8) # 85

N7z V% Gel Red (Biotium #) T#H@BL, 5~

AANWIF—%— (CI-110B, "4 4257 bk

) X hiRE L,

BRRUER

1. E£5HWVW7 5 & S288C D K7-02212 Bz F &
PPTT1 BEFEEMNELE UL LAMPRIC L 28
BOHF
K7:02212 8= FHER 754 <=2y P EHW2

LAMPEDO R L ER KGO R % Fig 1C 12,

PPTIBIzFHREHE TS5 A ~—Xy bRV

LAMP B0 R L BEXRKEIOER % Fig. 2C IR L 72
K7.02212 BETHRER TS5 1 <v—ty 2RV

LAMP #ETid, K7-02212 85 FPHETHE 1D

PV T ETEETIEIBLAC L EFRTHERBEHE

El123E 105

RS, K7-02212 85T HFHE L 72 v S288C Bk
TREETFOEELRTHEABOIIHERTE 2ho 7z,
—%, PPTI BRIZFREA TS 4~v—ty M2 Hw
7: LAMP ¥ Tix, PPTIBETFHEET S S288C #F
T, BETHFEIELAZ L E2RTEERERHEEL
7293, PPTI BEFHAEEL GV E &9 20 75T,
BIETFOBEERTHEROIIHECE L2272 £
72, K7-02212 B FRER 794 <—tvy bz B
eFIGWR &, PPTI#IZTFHREHE 754 ~<—+ v b
PHW RIS L 7 70— A5 VERKIKENC X h 5
L7-#EE, BETOMIBLMHERTE LUK, S,
LAMP JUBIC L o THET B 5 5 —Ko/N > FHHEE
L7

2. LAMPKIC & 2 EERBRORA

K7.02212 8578 & O PPT] Bz T %L L
1TS54 —%y bRV, SEEEREFORT
HR% Table 112 Y, REIE, B2 RBERBERC
BEWIHTET 2RETEREL, SEBEEABERICE
¥ % K7-02212 Bf5 8 L PPTI BT OF &%
HEMZLTWD Y, SRBERLETS/<—12L5
LAMP I CTOBEETHIBE R, REROSME L —%
L7

B, BABEREL VEA SN T B FBERLET
(Erdhwves, 75 9% 105, 115, 123,
135, 14%, 1501 %, 160145, 17015, 18015 )
124k, K7-02212 BI5F$HEET L5, PPTI BT
WBHEEL TRV, —F, BEREAMTbhTwin
BEER (29015, 25, 35, 45, 55,
85) IZ2DoWTIF K7-022125815F & PPTI BIZF
BEQIHEET B, foT, K754 <w—ky +&H
W7- LAMP ECEBER 2T 254, &1)hwsg
BEBRL, E XD 6T UUEOEHERRE OB
Ry, K7.02212 Bz F3FERET 55, PPTI BIZF
BREELZVER 2 BEER, K7022128E1 &
PPT] BIEFHE D IHFRET DBE % EER, K7
02212 BT HEELET, PPTI BIZTHHEET S
BRETA VERE LCHRINT S ZENFTRTH 5,
L»L, BlEBRE:IPVIE~55 8512k
K7-02212 81T & PPTI BIETFHEDICHEET S
Tow, BERTEERFLERIT A ENTEL Y,

LAMP ik % BV - BE S FHEER O BIIC oW Tig,
HEBEROBRNBRE 7+ 2775 - ELRETF
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K7_02212
Kyokai no.7
K7_02212

\

F3 F2
1 5'-ATIGTCACAAGCTGATTTATGCUGTATTTATCTGCAAGCTCTGAACGAAGGAAACT TAGAAAATG

141 5'-AGAACTCTTTGATGATACGAACCAGTCTACCACGACGTTATTGAACGTATTCTCATCGAATGEAAAAACT-3" 210

B2 B3

Primer Sequence (5'— 3')

FIP (Forward inner primer, Fic + F2) CCAGGTACGAACAGAGATAGAACAGTATTTATCTGCAAGCTCTGAA
BIP (Backward inner primer, B1c + B2) TGCTGTTGTTTCCTCTCCATTATATTAGACTGGTTCGTATCATCAAAG
F3 primer (F3) GTCACAAGCTGATTTATGCC

B3 primer (B3) CATTCGATGAGAATACGTTCAA

Fig. 1
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Daylight

Electrophoresis uv

— +
K7_02212

K7_02212

Discrimination between the Kyokai no. 7 and S288C using the loop-mediated isothermal amplification
(LAMP) method for amplifying the K7-02122 gene.(A) The schematic representation shows the K7-
02122 locus target regions and the primer locations that were used for the LAMP method.(B)Primer
set used for K7-02122 gene LAMP reaction.(C) Representative results that show the LAMP reaction
for Kyokai no. 7 and of S288C.
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A
PETT i
$288C Kyokai no.7 p————
- EE — PPT]

F3 F2

351 5'-TAAGGOGTTACTTACATGTGATAGGTTCATITAGAGAAGAAAGATTTAGGAAAGCTATCGGAGGCGCAGAA-3' 420
Bic

GATTTAGCCA-3' 490

421 5'-AATGAAGEE

Fic
491 5'-ATTATGAAGGTCCAAAGTTAGAATTTGAACAGCTGTATGACGATAAGAATGCCTTTAAAGGTGCAA 3' 560
—

B2

561 5'-CAAGAACATGTCTCAAGAGT-3' 580
B3

B

Primer Sequence (5'— 3')
TGACACAAACTGATCTTGGCTTGAAGAAAGATTTAGGAAAGCTATCG

FIP (Forward inner primer, Fic + F2)

TGAGTTCATTTGATGCTAATGCAGAGCATTCTTATCGTCATACAGC

BIP (Backward inner primer, B1c + B2)
GTTACTTACATGTGATAGGTTCAT

F3 primer (F3)
B3 primer (B3) TCTTGAGACATGTTCTTGATCT
N N
o o
< <
C § O & O F
¥ 8 3 g 3
I5]
T ¢ < o <
(kbp) -
“ Daylight
3.0—
1.0—
Electrophoresis
0.5—
+ pra
PPT1
0.1—
+ a—
PPT1

Fig. 2 Discrimination between the Kyokai no. 7 and S288C strains by using the LAMP method for amplifying
the PPTI gene.(A) The schematic representation shows the PPT1 locus target regions and the prim-
er locations that were used for the LAMP method.(B) Primer set used for PPTI gene LAMP reaction.

(C)Representative results that show the LAMP reaction for Kyokai no. 7 and of S288C
711
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(PHO3) ORE#WERTHZ LI VEEARDY
AT 2 EMAERINTW S Y, REIC PHO3 &
ETE~v—h— LTEBMLASE, <—7—%2#

L2 il BB EDm L ETE L, T2,

BHEEREX L) 2252 PHOS BIZFHHER
T, BREEERICE PHOSRIZF O HET 5720, &
£ )\ 2 SR L BEE R A AT A Z LS REL
%%,

3. LAMP £z BV /EEBHPOBROME a4
I O¥IFE
HEEROX LI DPVT0L 5L, T4 VBERTHL

YOS1 %M L 72 EB o f i DNA % f w7z,

LAMP 2 & 2 B IR R % Fig 31CR T, &

EERTHLHE L) PV 701 B2 EH LEER T

K7-02212 B FOWIREEZ R T AT B TR L7205,

PPT] #fzF0HiE % Ry HAERBIIERTE 20
o720 —H, T4 YERYOS1 %M LABTI,
K7-02210 B2 FOBIRE R T HACRBEMHRATE L
oA, PPTI BIzFOEIEL R & LHE I35H%
AL LztoT, EERBL YL Lz DNA 2 H
WTh, HEBHOZ L)WV T0lFE T A VERO
YOS-1 # IS BH 2 A TE, 72, Fh
ZNOBTE L)Wl L T4 VERICHEET
LBEFOARDHERL-ZEHS, FTIVELTH
WBTIZI VY IR o TR W ERHRETE

Sake yeast
Kyokai no.701

2o REEED X ) K7-02212 &1 & PPTI &z
FOELLP—HLPFELZVEREZBICHER L
BEICRY, ARFEELZVITTORETFOEECH
EEARRTHILT, a5 IDHERFT) T LENT
&5,
BEEOREBIGTIE, 1HEEEE BAERT 2R
ZHELLTTTCHRBEDFELERL TV b,
TTC gt iEid, Saccharomyces cerevisiae DA DEERE
(Pichia B2 &) bBIMTEDR AN D 2%, HEk
ENBONDETIC23 HMBREYET 5, RHIET
PSS L7 LAMPEIC L BB Tid, #AINRIES.
cerevisiae \ IR HN% b DD, #7515 h T#EHIASH
RETH D, F72, Kuribayashi 5%, HHifEICBIT
PHEBBERET 5720, PHOZBIZT2 5 -7
v b & L7z LAMP T & 2 BE R BT 2 s L C
WwWz% ZOHRT, TAMII)RAVEERVL
LAMPEIC L VIR T X 2B EBTOFAEE O
BEEIL 10%el/g BLETHY, HREFERHEEKE LR
BETHLILIRENTVWS, Utz trs, &
NoD754<—ty bEHVZLAMP % VT,
BERRHERTOI Y ¥ IOFEY ERETHIT A
CEDTHETH o REIEREEIBREONL OO
HBEPOBEIATRZ LI LD, 4%, BROMES
HOHOFEE L THERAMHFTE 5,

Wine yeast
YOS-1

Moromi mash

+

Daylight

uv

-+

Fig.3 Discrimination of sake yeast strains in sake mash by the LAMP method.
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