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W BRI RBA 12
PrimeSTAR HS DNA Polymerase (Takara Bio, Japan)
BigDye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystems, USA)
PCR #4E : ITS5, NL4
v—/ A :NL1,NL4
ABI PRISM 3500x1 Genetic Analyzer System
(Applied Biosystems)
ChromasPro 2.1 (Technelysium, AUS)
fig#r >~ 7 K 7 =7 : ENKI v3.3 (TechnoSuruga Laboratory, Japan)
TR A
DB-FU16.0 (TechnoSuruga Laboratory, Japan)
[EIBR G HL A F1) 5 — & ~— X (DDBJ/ENA/GenBank)
M H:202x - xx H xx H
Rk ORERE: ITBERE G5 Y
i FLE #2E 7 /L Kimura-2-parameter >
B OE MG 7 — A N F v 795 9 (1,000 f8)
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1. SI1D00000

Fz 1-1. S11D00000 0> DB-FU IZxf9" % BLAST {2 %= &R
HEMR 37 TG 30 ITEERE STz 265 rDNA @ D1/D2 fEIIE EERSI T —4

kA
Saccharomyces cerevisiae
Saccharomyces cariocanus
Saccharomyces paradoxus
Saccharomyces jurei
Saccharomyces arboricolus
Saccharomyces kudriavzevii
Saccharomyces bayanus var. uvarum
Saccharomyces pastorianus
Saccharomyces bayanus var. bayanus
Saccharomyces mikatae
Kazachstania unispora
Torulaspora microellipsoides
Kazachstania aquatica
Kazachstania africana
Kazachstania martiniae
Kazachstania solicola
Kazachstania servazzii
Kazachstania aerobia
Torulaspora franciscae
Torulaspora delbrueckii
Kazachstania yasuniensis
Torulaspora pretoriensis
Kazachstania lodderae
Kazachstania bromeliacearum
Torulaspora maleeae
Naumovozyma dairenensis
Kazachstania siamensis
Kazachstania zonata
Kazachstania piceae
Torulaspora globosa

4
NRRLY-12632
NRRLY-27337
NRRLY-17217
NCYC-D5088

CBS10644
IFO1802
NRRLY-17034
NRRLY-27171
NRRLY-12624
IFO1815
NRRLY-1556
NRRLY-1549
CBS10102
NRRLY-8276
NRRLY-409
CBS6904
NRRLY-12661
CBS9918
NRRLY-17532
NRRLY-866
CLQCA20-132
NRRLY-17251
NRRLY-8280
CBS7996
IFO11061
NRRLY-12639
NBRC101968
NBRC100504
NRRLY-17977
NRRLY-12650

Accession No.
AY 048154
AF398478

U68555
HG764813
EF580918
AB040995
AY130339

U68547

U94931
AB040996

U68554

U72160
AY881651

U68550
AF398481
AY 007895

U68558
AY582127

U73604

U72156
HG934855

uU72157

U68551
HQ412595
AB087395

U68556
AB258462
AB198187

U84346

uU72166

FRTF] =
572/572 (100.0%)
567/572 (99.1%)
566/572 (99.0%)
565/572 (98.8%)
562/572 (98.3%)
563/573 (98.3%)
561/572 (98.1%)
560/572 (97.9%)
560/572 (97.9%)
559/574 (97.4%)
549/572 (96.0%)
549/573 (95.8%)
549/573 (95.8%)
549/572 (96.0%)
548/572 (95.8%)
547/572 (95.6%)
547/572 (95.6%)
547/572 (95.6%)
548/573 (95.6%)
548/573 (95.6%)
546/572 (95.5%)
547/573 (95.5%)
544/572 (95.1%)
541/566 (95.6%)
545/573 (95.1%)
543/571 (95.1%)
546/574 (95.1%)
545/573 (95.1%)
542/572 (94.8%)
543/573 (94.8%)

E1) BSL M MAE—TTFT 4 LAL) FLRL2UEEREL, ZHEIELARILI ZEBKRLET,
T 2) BETE. BESFREBITICHLEINT-—2ERLET,
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kA
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae
Saccharomyces cerevisiae

w4
HBUAS72096
HBUAS72067
HBUAS72029

XS-13
XS-2
CICC 1445
HBUAS61797
HBUASG61795
HBUAS61793
HBUAS61792
HBUAS61791
HBUAS61787
HBUAS61786
HBUAS61784
HBUAS61783
HBUAS61781
HBUAS61779
HBUAS61778
HBUAS61777
HBUASG61776
HBUAS61775
HBUAS61773
HBUAS61771
HBUAS61770
HBUAS61769
HBUAS61768
HBUAS61766
HBUAS61765
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Accession No.
OP018321
0OP018292
OP018254
OP010083
ON775518
ON680882
ON680872
CP096552
ON306703
ON306701
ON306699
ON306698
ON306697
ON306693
ON306692
ON306690
ON306689
ON306687
ON306685
ON306684
ON306683
ON306682
ON306681
ON306679
ON306677
ON306676
ON306675
ON306674
ON306672
ON306671

ElEES
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)
572/572 (100.0%)

RO
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https://www.ncbi.nlm.nih.gov/nuccore/OP018292
https://www.ncbi.nlm.nih.gov/nuccore/OP018254
https://www.ncbi.nlm.nih.gov/nuccore/OP010083
https://www.ncbi.nlm.nih.gov/nuccore/ON775518
https://www.ncbi.nlm.nih.gov/nuccore/ON680882
https://www.ncbi.nlm.nih.gov/nuccore/ON680872
https://www.ncbi.nlm.nih.gov/nuccore/CP096552
https://www.ncbi.nlm.nih.gov/nuccore/ON306703
https://www.ncbi.nlm.nih.gov/nuccore/ON306701
https://www.ncbi.nlm.nih.gov/nuccore/ON306699
https://www.ncbi.nlm.nih.gov/nuccore/ON306698
https://www.ncbi.nlm.nih.gov/nuccore/ON306697
https://www.ncbi.nlm.nih.gov/nuccore/ON306693
https://www.ncbi.nlm.nih.gov/nuccore/ON306692
https://www.ncbi.nlm.nih.gov/nuccore/ON306690
https://www.ncbi.nlm.nih.gov/nuccore/ON306689
https://www.ncbi.nlm.nih.gov/nuccore/ON306687
https://www.ncbi.nlm.nih.gov/nuccore/ON306685
https://www.ncbi.nlm.nih.gov/nuccore/ON306684
https://www.ncbi.nlm.nih.gov/nuccore/ON306683
https://www.ncbi.nlm.nih.gov/nuccore/ON306682
https://www.ncbi.nlm.nih.gov/nuccore/ON306681
https://www.ncbi.nlm.nih.gov/nuccore/ON306679
https://www.ncbi.nlm.nih.gov/nuccore/ON306677
https://www.ncbi.nlm.nih.gov/nuccore/ON306676
https://www.ncbi.nlm.nih.gov/nuccore/ON306675
https://www.ncbi.nlm.nih.gov/nuccore/ON306674
https://www.ncbi.nlm.nih.gov/nuccore/ON306672
https://www.ncbi.nlm.nih.gov/nuccore/ON306671
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S11D00000

0.1 |

32 [Saccharomyces cariocanus NRRLY-27337 T (AF398478)

23 | Saccharomyces paradoxus NRRLY-17217 NT (U68555)

i

21

Saccharomyces jurei NCYC-D5088 T (HG764813)
— Saccharomyces mikatae IFO1815 T (AB040996)
— Saccharomyces arboricolus CBS10644 T (EF580918)

58 |~ Saccharomyces kudriavzevii 1FO1802 T (AB040995)
Saccharomyces bayanus var. uvarum NRRLY-17034 T (AY130339)

«©
[0}

97 yg ||Saccharomyces pastorianus NRRLY-27171 T (U68547)

Saccharomyces bayanus var. bayanus NRRLY-12624 T (U94931)

65

99 _{ SIID00000-26S

33 Saccharomyces cerevisiae NRRLY-12632 NT (AY048154)

Torulaspora microellipsoides NRRLY-1549 T (U72160)
Kazachstania africana NRRLY-8276 T (U68550)
Kazachstania unispora NRRLY-1556 T (U68554)

54
Kazachstania aquatica CBS10102 T (AY881651)

Kazachstania lodderae NRRLY-8280 T (U68551)

1-1. SI1D00000 @ 26S rDNA @ D1/D2 fEIEIE HELS|IZE D < B 5 5 F R #fifd
ELOBRIFIRT—ILN—, REBRODKICHET 2HMFET—rX bS5y TE. REDEKED T
FZDEDEZE (Type strain) . NT [FZDFEDFHEZEK (Neotype strain) BSL (/N F+—
TT14 LR BSL2 LLEERE) F. _IFAR—X (ZA) #RLFET,
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L~ NE

GRAS  [EMIZOA BRI SV TW B falEt: o b A8,

B IR, WET D AR 12 IIEYRRE, & b @) ~ORRGUE. BIERY, RIEME

N R R T

BEARNTIEFHEBI ISR 3225, & & (@) MW TH A B M 2R R,
2 HEDOGEAREEE TIE, REIE»S A REREO BEIEZ 5| S 29, Eio, RAEMEOKY:
ZHIERITHEREL, ALVLIGEEN D,

3 fEFATS A, EEAREREEZ 5| S & 23 R0 H 20 FHE.
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HEEWTE | Saccharomyces cerevisiae (Desm.) Meyen | BSL L~ 1, GRAS

T RUROLE, WEANOLE T RURIE VA DYy —UA
S5 BB =k, B hUFEVa—A = Uil BENTR L

& T RURITR T N—Y P a— AOFERE, BHE, N RIEDOL AIARFHMED
EPRMOFH S T D,

b Kurtzman CP, Fell JW, Boekhout T. The Yeasts, a taxonomic study, 5th edition.
51 A 3CHk _ o
Amsterdam: Elsevier; 2011.
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BLHNZ D < o3 1R AL FHIMRFER, DNA-DNA A 7'V v RERGEER 72 & D
AR R DR GHTHIWT T 5 Z L NHETT 9,

3. T —X#~X—ZDB-FU %, Ytk & ELEEFIERT & OILFEBAR M T, ¥ 7T —FX—
A DHIEELS T — # 1%, GenBank, DDBJ, ENA 73 & OEBSME BT — HF ~_— 2 ([ Tx%
FRENTWAIKRAR T — 2 %28k L7 FC, [HEOKVIAL] ITHEDEE2bNDHE
FEES T — & i@ L, Wk L2 DT,

4. [EFRHEIERY]T — % _X— X (DDBIJ/ENA/GenBank) (T3 2 fHFEMERR R OfE Fi%, B
R L RE R O, EEEEREES T —F N— 2 OREERITFICE TR ST
BY., WX EEERET DN EMARMERET S 2 2B LET,

5. ARIOMIFERD 5B, MBS T RHBNEIT 74 AV MEROREIIIT-> TRB LT, &
XEHEORRERHEE LI2bOTIEH Y THA,

6. "AAE—T77 4L~ (BSL) 1, YHEICK LED LN TWET, o T, AHiE
EBTRTHRIEDO BSLIZH ETHHLETHY . BIENY LIERIEOIRE /S R OHEE
MREERGEIZIEBSL ARtV &b d 0 £9, BSLITRETH L~ L1 L2 h F
TR, LUV 1 ThoTHHAMRBEEPHRE SN TWDHIELH Y | ZDOZEMEZRIE
TH2HOTIEHY £, Fo, BIKOUITHZETED BSL 728 2 YL ETH 256 (Kl
DFENTFERSI), T ORBIXFASEOFWMNE IND Z E2BEIO W LET, AlE
ETBH LY L7z BSL 1L, EIKPRIFIES TdH 5 ATCC (American Type Culture Collection).,
CBS (Westerdijk Fungal Biodiversity Institute) 33 J OF Atlas of clinical Fungi 7 {2 & ¥ £,
Fo, YiXkHFED BSLIZET AHMB AL 5 R WHEIZ O TR TR R LT
WET, TR OBE LMAEWFEH DNA 57— % ~X— 2 DB-FU ® BLAST & %
DRTIIH TSN TWVEREA,

7. ARWETICET L TEMEIC T T LA, BMABHET 7 2 AH - TR HfEE
TREHADEL I,

9/ 10 RO



et/ AIAH-SR
TechnoSuruga Laboratory Co.,Ltd.

S11D00000

51 Rk

1)

2)

3)

4)

5)

6)

7)

8)

9)

White TJ, Bruns T, Lee S, Taylor J. Amplification and direct sequencing of fungal ribosomal
RNA genes for phylogenetics. In: Innis MA, Gelfand DH, Sninsky JJ and White TJ (editors).
PCR Protocols: A Guide to Methods and Applications. San Diego: Academic Press; 1990. pp.
315-322.

O’Donnell K. Fusarium and its near relatives. In: Reynolds DR and Taylor J (editors). The
Fungal Holomorph: Mitotic, Meiotic and Pleomorphic Speciation in Fungal Systematics.
Wallingford: CAB International; 1993. pp. 225-233.

Altschul SF, Madden TF, Schiiffer AA, Zhang J, Zhang Z et al. Gapped BLAST and PSI-
BLAST: a new generation of protein database search programs. Nucleic Acids Res
1997;25:3389-3402.

Saitou N, Nei M. The neighbor-joining method: a new method for reconstructing phylogenetic
trees. Mol Biol Evol 1987;4:406-425.

Kimura M. A simple method for estimating evolutionary rates of base substitutions through
comparative studies of nucleotide sequences. J Mol Evol 1980;16:111-120.

Felsenstein J. Confidence limits on phylogenies: an approach using the bootstrap. Evolution
1985;39:783-791.

de Hoog GS, Guarro J, Gene J, Figueras MJ. Atlas of clinical fungi, 2nd edition. Utrecht:
Centraalbureau voor Schimmelcultures; 2000.

Kirk PM, Cannon PF, Minter DW, Stalpers JA. Dictionary of the fungi, 10th edition.
Wallingford: CAB International; 2008.

Kurtzman CP, Fell JW, Boekhout T. The Yeasts, a taxonomic study, 5th edition. Amsterdam:
Elsevier; 2011.

10 / 10 RO



