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1. BEEEY
- Brih BD Difco Potato Dextrose Agar (Becton Dickinson, USA)
- REERIR 27°C
- B MM 1 3 A

T O A

T

2. rDNA O ITS tEIZIG EEL 5 24T
- DNA ffitt} WYy BRA R
- PCR g PrimeSTAR HS DNA Polymerase (Takara Bio, Japan)

O A T A S

BigDye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystems, USA)

- ERT T4 =—="2  PCR HiiiE: 1TSS, NL4
St v A ITSS, ITS4
= A ABI PRISM 3500x! Genetic Analyzer System
(Applied Biosystems)
- HERBIRE ChromasPro 2.1 (Technelysium, AUS)
- BLAST fHFEIMERZE 3 #4727 b 7 = 7 : ENKI v3.2 (TechnoSuruga Laboratory, Japan)
T=HN—2R
DB-FU15.0 (TechnoSuruga Laboratory, Japan)
[ B4 JEfiR 515 — & ~X— 2 (DDBJ/ENA/GenBank)
3R H:202x 4 xx H xx H
- 50T RN R OHERE: SRR AL Y

M FLE A 7 /L Kimura-2-parameter )
BHE O 7 — F A b7 v 7159 (1,000 [K1E)

3. ERMEIUHMBHNER

PAREEH TRERRICERABIE (70 =—H8l5) 217720,
s L OEEH) « REntEIR - rIIRPE QR EA O A I
FTab b TMIRAEIE JPREBLE) 21T\ E L,

apn=—@EH (e =—F%
B L CRtdka TV L=, £7-. UL

- BEH BD Difco Potato Dextrose Agar (Becton Dickinson, USA)
- PRI 27°C
- SR 1 3 i ~4 18

Z DS IR AR

PR JEFBEBSE BX51 (Olympus, Japan) (05 T- ¥ B2 5 Tr)

FIRTAREE SMZ800 (Nikon, Japan)
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W& FL 5 2 A 7 OFEA
T HUEREAR [ R, T L DX A TR RGE | XA 7 HOREE
HT Rw & A7 (Holotype, IEAYEREA)/ A v & A 7 Hkk
NT XA H A7 (Neotype, HIEEMEMEAR) /| KA HZ A 7 Hhkkk
LT L7 NZ AT (Lectotype, IBEFLMELEAR)/ L7 N & A 7T HKEK
IT TA Y HEAT (Isotype, BIFLMELEAR) /) T A V&2 A T HREK
ET T X A7 (Epitype, fERIEVEIEA) / = & A 7 HIKEK
PT INT B AT (Paratype, TEFMEREAR) /[ /T 2 A 7 HIRER
R SR (Reference strain)
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1-1. S11D00000 @ rDNA @ ITS fEIk G B BL 5 fZ 4T

F= 1-1. S11D00000 ¢ DB-FU IZxf9~ % BLAST #& %= #EE
HEMR D7 TEA 30 ITHRE S f= rDNA O ITS SRIIERESIT—4

ik
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus welwitschiae
Aspergillus niger
Aspergillus tubingensis
Aspergillus tubingensis
Aspergillus vadensis
Aspergillus tubingensis
Aspergillus brasiliensis
Aspergillus kawachii
Aspergillus luchuensis
Aspergillus niger
Aspergillus tubingensis
Aspergillus carbonarius
Aspergillus sclerotioniger
Aspergillus lacticoffeatus
Aspergillus ibericus
Aspergillus pulverulentus
Aspergillus ellipticus
Aspergillus ellipticus
Aspergillus ibericus
Aspergillus carbonarius
Aspergillus piperis
Aspergillus neoniger
Aspergillus hortai
Aspergillus fumigatus
Aspergillus costaricaensis
Aspergillus heteromorphus
Aspergillus eucalypticola

A
CBS120.49
CBS554.65
ATCC16888
CBS139.54
CBS113.46
CBS643.92
CBS127.49
CBS113365
CBS134.48
CBS101740
KACC46771
KACCA46772
NRRL326
NRRLA4875
CBS111.26
CBS115572
CBS101883
CBS121593
CBS55865
NRRL5120
CBS707.79
NRRL35644
NRRL369
CBS112811
CBS115656
CBS124230
ATCC9197
CBS115574
CBS117.55
CBS122712

Accession No.

AJ280006
FJ629337
AF138904
F1629340
FJ629351
AJ280008
AJ280007
F1629368
FJ629354
FJ629321
JX500082
JX500081
EF661186
EF661193
AJ280011
NR 077192
FJ629336
AY 656625
EU821317
EF661194
AJ280014
EF661200
EF661204
EU821316
FJ491682
KP987087
AY939790
DQ900602
EU821305
EU482439

ElERS
581/581 (100.0%)
579/579 (100.0%)
579/579 (100.0%)
579/579 (100.0%)
578/578 (100.0%)
578/581 (99.5%)
578/581 (99.5%)
576/579 (99.5%)
576/579 (99.5%)
575/580 (99.1%)
557/560 (99.5%)
557/560 (99.5%)
548/548 (100.0%)
545/548 (99.5%)
562/581 (96.7%)
560/579 (96.7%)
560/579 (96.7%)
561/582 (96.4%)
509/512 (99.4%)
530/549 (96.5%)
528/548 (96.4%)
528/549 (96.2%)
527/548 (96.2%)
505/514 (98.2%)
462/464 (99.6%)
541/593 (91.2%)
534/584 (91.4%)
460/468 (98.3%)
487/516 (94.4%)
444/446 (99.6%)

FE1) BSL MM AE—TT4LANL) ELRL2UEFERTEL, ZRIELRILI EZEKRLET,
T 2) BETE. BHRYFREBTICHLRIT—2ZERLET,
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& 1-2. S1ID00000 D EFFEEELS|T—42 ~N— X [2xt9 % BLAST &R
HRMR 27 TLEA 30 ITHEESNT= rDNA O ITS tEISE B S T— &

RS

Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus sp.

Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger
Aspergillus niger

Aspergillus awamori var. fumeus?
Aspergillus awamori ?
Aspergillus awamori ?
Aspergillus awamori ®
Aspergillus awamori ?
Aspergillus awamori ?
Aspergillus awamori ?
Aspergillus awamori ?
Aspergillus awamori ?

A

mktt34

cgys02

IFM 61597

ATHUM9534

NBRC 105649
NBRC 109442

NBRC 8877
NBRC 8876
NBRC 8875
NBRC 4397
NBRC 4388
NBRC 4125
NBRC 4119
NBRC 4115

Accession No.

MT588793
MT530272
MT530268
MT530265
MT530263
MT530261
MT530237
MT530232
MT530227
MT530226
MT529210
MT529192
MT529154
MT318165
MZ266619
MZ156976

MW&37779

LC602036
MT990726
MT957570
LC573609
LC573573
LC573572
LC573571
LC573570
LC573568
LC573567
LC573566
LC573564
LC573563

EIERS
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)
581/581 (100.0%)

a CNoDIEIFIRTE. Aspergi//lusBDFEL L TEBEMIZEH N TULVEW6H, BEDFRFMBITH S
[ZB&45+ LE LT= (ICPA-International Commission of Penicillium and Aspergillus
<http://www. aspergi | luspenicillium. org/>),
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0.01

18 |Aspergillus welwitschiae CBS139.54 ET (FJ629340)
6 |Aspergillus niger CBS113.46 _ (FJ629351)

1| Aspergillus niger ATCC16888 T (AF138904)

13 Aspergillus niger CBS554.65 T (FJ629337)
Aspergillus niger CBS120.49 _ (AJ280006)
1Aspergillus niger NRRL326 T (EF661186)
SIID00000-ITS

Aspergillus tubingensis CBS643.92 (AJ280008)
Aspergillus tubingensis CBS127.49 _ (AJ280007)
Aspergillus vadensis CBS113365 T (FJ629368)
Aspergillus tubingensis CBS134.48 T (FJ629354)

(0]

&
© w [$)] ~
|-I) (0] = O O

Aspergillus kawachii KACC46771 T (JX500082)
Aspergillus luchuensis KACC46772 ET (JX500081)
—Aspergillus brasiliensis CBS101740 T (FJ629321)

Aspergillus carbonarius CBS111.26 T (AJ280011)

B4 1-1. SIID00000 0 rDNA 0D 1TS $Eik tE EERHI =& 5 < # 5 5 F Rt
ELORERT—i—, RHEROSBIHET ZMFET— bR F5y T, BEOKED
BESEEEOSLANEDS ( TOBEE. “" FRAR—R (ZAH) £RLET.
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DB RD HiLE Lz (K 1-2),

1-2. SI1D00000 M F#rifith £ D ERAIEREER
(1 EfIEE. LB fE. TR E@H)
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KBEADDEN. LIZRWVRO SR O, ZOEMNPOA NLBIRNT 4774
RO S 4L, 1 Mie CERE~ ek, g, REBMER o 7 ¢ 7 BG4 7 03 Ak
SNOERTFHBIEINE Lz (K 1-3).
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B
WA E > A7 & TENKI) % v 7z DB-FU 36 X ONEBE RS T — & < — 2 2%
% BLAST fHEIMERR R OFER, frikd rDNA O ITS SHISE LR SIL T RE T O—FETh 5
Aspergillus niger 35 X O Aspergillus welwitschiae DFEE O HEFERLINZ 5 LFRTEI = 100% D F[H]
MR LE L (R 1-1,1-2),
DB-FU (29 2 fH[RPER R CTE b N 7= B8 2 FL (AT L 7= 20 kst (X 1-1) |
BT, MIKIT Aspergillus J& THERK S 2 RMBRICE 40, £ DT H Aspergillus niger 35
K O Aspergillus welwitschiae DEEL DM IERLF & [F— D43 1R FHIMN EEZ R~ LE LT,
an=— ek KO BB ORK R, MR PDA i CRE~RHE, e — Rk, &
A AGICEST 2 ae=—MWRE2RL (K 1-2), KEBREARDDESL LRV O JEmH
BIZE I, EOREHNPDA MVEBIRT 47 74 RBE S v, 1 filfd TERIE ~HERTE,
B, REDPWBRO 7 4 7 ol E RS AT RBIES L E L. (K 1-3),
BATEIR SN R IZ, 1DNA O ITS FEIRE LA ST CHRIEDIRBAHEE SN D
Aspergillus niger group DFFH 7 IZHELL L TWH EEZExBILE LTz, LinL, SEIOMESHE
LRERN O LNV DIFE S EREOHEEITH L <. LVFEMARBIRENLELZEEZ ObNE
ER
LbEoDZ Lt A B0 rDNA O ITS Sl ALY IS L Ol S RBR O RICE
W, WK% Aspergillus niger 72 1% Aspergillus welwitschiae & [FITEVNZ L E T,
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NAFE—=T T4 LARJIZTDONT

HHIZOWTDONAS A ' =TT 1 LD EREENE, EMR IR SCRIZ L Y
T8 D 9 0OT, RFEEITIBV T Atlas of clinical Fungi ¥ #2528 LET,
L~ NE
GRAS [0S USHFIH ST D fafRiEo b7 EY),
EREERCAER., LT DA E IR, v b (@) ~ORRGUL, BER, RIEN
Th b, FEEBIED D VITIRIETH 5,
EARMTEFHEBMICHEE T 523, v b (@) MENICBW T L I E 2 =T W,
2 HEORIERRBE TIX, MO B AR O EREZ 5| i 23, £io, REMORY
ZHIEEIIWRERS, KL~ BEIND,
3 AT b, EEREENEREL S| S8 I D & 2R,

1
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HERBRED D RERER
SI11D00000
HEEBETE | Aspergillus niger Tiegh. BSL L~UL ]
i 54 HLZ S3AR
3 DR EHE REW. R, S BAL, ZEH. MEE. KRB BOE, NTRAF R R
TITAF v,
B STk Samson RA, Houbraken J, Thrane U, Frisvad JC, Andersen B. Food and
Indoor Fungi. Utrecht: CBS KNAW Fungal Biodiversity Centre; 2010.
fiii 5 15 57 1 RMIEHTIZ BN T, MK E 7 T A X —Z R LICFEDOTE R T,
HEE R FE | Aspergillus welwitschiae (Bres.) Henn. BSL L~UL ]
S HETE BAEREE L BRFAE Y = v D 4 o F T Welwitschia, = =7, 7 RV,
T RIS TN—Y, a—k— aa7ilk)
Horn S-B, Lee M, Kim D-H, Varga J, Frisvad JC et al. Aspergillus luchuensis,
5| FA TR an industrially important black Aspergillus in East Asia. PLoS ONE
2013;8:¢63769.
fii % 557 R IZIRB N T, BiikE 7 A2 —Z R LT OF#®R T,
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ABEEICHEITIEFT—2—E

TN B
WHRRHNT F A N7 7 AV txt
g P = VAR =0/ N abl
[GIEE jpg
2
1. AR BT 5 F4 F501T Dictionary of the fungi 28 10 it ¥ @ 7 = 7hE T % Index

Fungorunl EE’Db\be\Efif
7 —Z~N—Z DB-FU &, %+t & ENLBIRFAIGERT & OILFBAFE ML T, BT —F —
A DG FEELY T — 21X, GenBank, DDBJ, ENA 7¢ & O[E R IEST — & N — A 1TH
FRENTWAIERAT —F 2B LIz BT, THEOKVIAR] ICAZIE B2 b5
ST — 2 &k L, ek L2 b DT,
[E R Hekl 415 — % X — 2 (DDBJ/ENA/GenBank) (2 %I 2 FHEMERR R OFE Fix,
N L7 RSO T, EEEEEST — X X — 2 OBEIERITFICEHF INT
BY, WX 2RI ORNIHEMRERZE T2 2B LET,
AR OIBNHFERD 5B, 50 TREMEIET 74 A2 MERORETI T TELT ., i
WEOBRRZRTE L0 TIEIH Y £H A,
NAF =77 4 LUV (BSL) 1, UFEICK LED HNTWET, o T, A
FETRTHREDBSLIZH ETHLHLTH Y, BHENY LIZBRIEOIRR TR OHEE
MINEEZR G A ZIEBSL A RE W2 v d Y £, BSLITRETH L~V &0 F
TR, LU 1 ThoTH AMABENRHRE SN TWOIHESH Y | £ OZ M2 IRIE
T2HOTHEHY £, £, MIKDOITHEFED BSL 232 2L ETHLHE. ZDMHK
RIZASEDOBR N E IND 2 L aBED W= LET, AREETEM LY L BSL I
AR AFHERI T3 D ATCC (American Type Culture Collection), CBS (Westerdijk
Fungal Biodiversity Institute) 33 JX " Atlas of clinical Fungi ® (2 X0 9, 7=, MikEfE
@ BSLIZBHT A MM R Y 7= 5 WHEIZHOW TR TR ERITLLTWET, TREA
BA B IAEYRE M DNA 57— % ~— 2 DB-FU ® BLAST B RDOF TIIH NS
NTWERA,
AREFICET 2 DEMEIC X E LT, ST 7 2 A H - TR HiFHE T
BHGHOELTZEI N,
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