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Overview of the taxonomy of the Aspergillus

genus
Subgenus Section Teleomorph
Aspergillus Aspergillus FEurotium
Restricti -
Cervini -
Terrei Fennellia
Flavipedes Fennellia
Nigri -
Circumdati Neopetromyces
Flavi Petromyces
Cremeil Chaetosartorya
Candidi -
Fumigati Fumigati Neosartorya
Clavati Neocarpenteles
Nidulantes Nidulantes Emericella
Usti -
Versicolores -
Ornati Hemicarpenteles




Aspergillus
brasiliensis, =

a “new” species §
in Aspergillus
section Nigri

Aspergillus brasiliensis
sp. nov. CBS 1017407



Distinguishing featutes of A. brasiliensis
Sp. nov.

mtDNA and rDNA RFLP profiles (Varga & Croft, 1988)
I'TS, calmodulin and B-tubulin sequence data

Extrolite profiles (]J. Frisvad)

Ability to utilize D-galactose (M. Meijer, R. de Vries)
AFLP analysis (G. Perrone)

Distribution:
— Soil, Brazil (J. Varga, J.H. Croft, 1988)
— Soil, Australia, USA, Netherlands (M. Meijer, 2000)
— Grape, Portugal (G. Perrone, 2000)



Neighbot-joining tree based on [3-tubulin
sequence data of Aspergillus section Nigri

100

A. flavus CBS 100927 (AY819992)
A. japonicus™ CBS 114.51 (AY585542)

100

™ A. aculeatus CBS 119.49 (AY585541)
100 A. aculeatus™ CBS 172.66 (AY585540)
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100

A. homomorphus™ CBS 101889 (AY820015)
[ A.aculeatus CBS 114.80 (AY585539)

L——— A. aculeatus CBS 620.78 (AY585538)

A. ellipticusT CBS 707.79 (AY585530)
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A. heteromorphus™ CBS 117.55 (AY585529)
A. ibericus ITEM 4776 (AM419748)
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161/390 PI char.
3 MP trees

L: 419

CI: 0.6802

RI: 0.8072
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A. carbonarius™ CBS 111.26 (AY585532)
A. sclerotioniger” CBS 115572 (AY819996)

A. vadensis” CBS 113363 (AY585531)
A. tubingensis™ CBS 134.48 (AY820007)
A. costaricaensis’ CBS 115574 (AY820014)

I:{A. piperisT CBS 112811 (AY820013)
92

A. foetidus CBS 564.65 (AY585533)
A. foetidus CBS 565.65 (AY585534)

100 r A. lacticoffeatus™ CBS 101883 (AY819998)

A. niger™ CBS 554.65 (AY585536)
A. brasiliensis ITEM 4539 (AM295182)
A. brasiliensis ITEM 4540 (AM295183)
A. brasiliensis ITEM 4544 (AM295184)
— A. brasiliensis ITEM 6139 (AM295187)
- A. brasiliensis CBS 733.88 (DQ900612)
A. brasiliensis CBS 116970 (DQ900613)
A. brasiliensisT IMI 381727 (AY820006)
A. brasiliensis JHC 601 (DQ900609)
A. brasiliensis JHC 607 (DQ900611)
A. brasiliensis JHC 603 (DQ900610)
A. brasiliensis CBS 246.65 (DQ900607)




Motphological characteristics and extrolite
production of species belonging to the A.
niger species complex

Species Conidia (um)| Vesicles (um) Sclerotia (mm) Extrolites produced
A. brasiliensis 3.5-45 30-45 in some strains, | Naphtho-y-pyrones (incl. aurasperone
white, 1-1.5 B), cf. tensidol A

A. costaricaensis 3.1-4.5 40-80 Pink to yellow, Naphtho-y-pyrones, aflavinines,
1.2-1.8 corymbiferan lactones

A. foetidus 3.5-45 50-80 - Pyranonigrin A, naphtho-y-pyrones,

asperazine, antafumicins

A. lacticoffeatus 3.4-4.1 40-65 - Ochratoxin A, pyranonigrin A, kotanins

A. niger 3.5-5 45-80 Vinaceous buff, (Ochratoxin A), pyranonigrin A,
0.8-1.2 naphtho-y-pyrones, (kotanins)

A. piperis 2.8-3.6 40-55 Yellow to pink, Pyranonigrin A, naphtho-y-pyrones,
1.0-1.7 aflavinines (see above)

A. tubingensis 3-5 40-80 White to pink, Pyranonigrin A, naphtho-y-pyrones,
0.5-0.8 asperazine

A. vadensis 3-4 25-35 - Naphtho-y-pyrones, asperazine,

nigragillin, polar kotanin-like
compound




New black Aspergillus species from
Thai coffee
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Neighbor-joining tree based on 3-tubulin
sequence data of As spE égzllus section Nigri
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A. vadensis’ CBS 113363 (AY585531)
100 |~ A. tubingensis™ CBS 134.48 (AY820007)
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Aspergillus sp. nov. 1

160/395 PI

chatr.

2 MP trees
L.: 427

CI: 0.6604
RI: 0.8600




Aspergillus sp.

Uniseriate species related to .A. aculeatus
Conidia smaller than in A. aculeatus or A. japonicus
Produces neoxaline, aculeasins, secalonic acid D & F

Occurrence: coffee beans, Thailand; soil, Japan; canvas, New
Guinea



-

Aspergillus sp. nov. 2

White to orange sclerotia

Does not grow at 37°C and on CREA

Closely related to, but distinguishable from .A. carbonarius or A.
tbericus (even by I'TS sequence data)

Produces several unique indol metabolites, but does not produce
ochratoxin A

Occutrrence: coffee beans, Southern Thailand



New species in Aspergillus section
Flavi

* Survey of peanut plants (Arachis hypogea, A.
glabrata) and plantations in Argentina
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| A. nomius™ CBS 260.88 IgEF202028)
A. bombycis™ CBS 117187 (E 202029)

100 A. pseudotamarii CBS 765.97 (EF202030)
A. pseudotamarii’ CBS 766.37 EF202031)
100 r A. tamarii" CBS 104.13£E 202034%
100 100 L[ A. flavofurcatis™ CBS 484.65 (EF202032 )

A. tamarii CBS 117626 (EF202033)
1001 A. caelatus CBS 117616 (EF202037)
A. caelatus CBS 764.97 (EF202036
100" A, caelatus™ CBS 763.97 (EF202035)
— A. parasiticus CBS 117617 (EF202045

76 ~ A, parasiticus CBS 117618 (EF202039
. terricola var. americanus™ CBS 580.65 (EF202047)
. terricola var. americanus CBS 119.51 (EF202044)
. parasiticus CBS 117638 (EF202038)
. parasiticus CBS ESC2 (EF202048)
. parasiticus™ CBS 100926 (EF202043é)
. parasiticus var. globosus™ CBS 260.67 (EF202042)
. Sojae_CBS 100929 (EF202040)
. sojae’ CBS 100928 (7EF202041
. toxicarius™ CBS 822.72 (EF202046

95
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100

100_| A. arachidicola™ CBS 117610 (EF202049)
A. arachidicola CBS 117612 (EF202051
A. arachidicola CBS 117615 (EF202050
_A. arachidicola CBS 117611 (EF202052
98 JA. minisclerotium™ CBS 115635 (EF202072)
A. minisclerotium CBS 117634 (EF202074
A. minisclerotium CBS 117639 (EF202075
A. minisclerotium CBS 117633 (EF202076
97 . minisclerotium CBS 117636 (EF202071
— 'A. minisclerotium CBS 117620 (EF202073
— A par.\_/lsclerotl%enusT CBS 121.62 (EF202077)
. thomiiT CBS 120.51 (EF202070
. fasciculatus™ CBS 110.55 (EF202056)
. oryzae™ CBS 100925 (EF202055)
. flavus var. columnaris' CBS 485.65 (EF202053)
flavus CBS 116.48 (EF202054
. flavus CBS 117621 (EF20205 Z

. flavus CBS 117733 (EF202059
. flavus CBS 117624 (EF202061
. flavusT CBS 100927 (EF202063)
. flavus CBS 117623 (EF202060)
. flavus CBS 616.94 (EF202065)
A. flavus CBS 117631 EF202062£
A. flavus var. columnaris CBS 117731 (EF202066)
A. flavus CBS 117622 (EF2020688
A. subolivaceus™ CBS 501.65 (EF202064)
A. flavus CBS 117632 (EF202 58%
A. kambarensisT CBS 542.69 (EF202069)
A. flavus EH1 (EF202067)

>rrrrrrrrrr

0.1

A. leporisT CBS 151.66 (EF202078)

Neighbor-joining tree
based on calmodulin
sequence data of
Aspergillus section

Flavi

87/548 PI char.
>10* MP trees
L: 237

CI: 0.8819

RI: 0.9409




A. leporisT CBS 151.66 (AF257796)

A. nomius™ CBS 260.88 (AF027860)
A. bombycisT CBS 117187 (AF257799)

" A. pseudotamarii’ CBS 766.97 (EF203125)
4I_L A. tamarii’ CBS 104.13 (AF272576)
00| A. caelatus™ CBS 763.97 (AF272575)
A. caelatus CBS 117616 (EF409242)

g7 | A. parvisclerotigenus™ CBS 121.62 (EF409240)
A. subolivaceusT CBS 501.65 (EF203144)

A. flavus™ CBS 100927 (EF203132)

A. oryzae NRRL 506 (AF459735)
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g4 | A. minisclerotium CBS 117639 (*) 11/432 PI char.
[ %% | A. minisclerotium CBS 117620 (*)
A. minisclerotium CBS 117633 (*) >10% MP trees
A. minisclerotium CBS 117634 (*)
A. minisclerotium™ CBS 115635 (EF409239) 1.:45

. toxicarius IFO 31250 (AB008421)
. parasiticus” CBS 100926 (AY017631) CI: 0.9778
. sojae IFO 4386 (AB008419)
. sojae ATCC 14895 (AY373867) RI: 0.9800

. arachidicola CBS 117612 (#)
. arachidicola™ CBS 117610 (EF409241)
. arachidicola CBS 117611 (#)
. arachidicola CBS 117615 (#)

>r>>2>2> > >

0.01

Neighbor-joining tree based on ITS
sequence data of Aspergillus section Flavi
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A. arachidicola sp. nov. A. minisclerotium sp. nov.

"Occurrence: leaves and seed of Arachis sp., Argentina

" Importance: aflatoxin producers
" A. minisclerotium: AFB,, AFB,, AFG,, AFG,, CPA, aflavinin, aflatrem
" A. arachidicola:  AFB,, AFG,, AFG,, parasiticolid, chrysogin



Revalidation of A. #itici in
Aspergillus section Candidi
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Neighbor-joining tree based on -tubulin sequence data of

Aspergillus section Candidi

100

A. flavus CBS 100927 ( EF203132)
A. candidus 11-H7 (Netherlands)

85

100

A. candidus CBS 117270 (drums, Ghana)
A. candidus CBS 119225 (flour, Sweden)
A. candidus SZMC 0897 (Hungary)
A. candidus SZMC 0565 (Hungary)
A. tritici” CBS 266.81 (wheat, India)
A. thaichungensis” IBT 19404 (Taiwan)
A. candidus CBS 567.65 (Brazi) 63/497 PI char.
—A. campestris’ CBS 348.81 (USA) 4 MP trees

A. candidus CBS 225.80 (nail, Netherlands
100 _ ( ) L: 218
A. candidus 13-C4 (Netherlands)

91

A. candidus CBS 116945 (dust, Netherlands) CI: 0.8853
A. candidus 25-11 (Germany) R 0.9178

L] " A. candidus 1-F9 (Netherlands)
1£| A. candidus™ CBS 566.65 (?)

A. candidus™ IMI 091889 (?)
A. candidus 17-C2 (Netherlands)
A. candidus CBS 175.68 (mouse dung, Netherlands)
og] A. candidus CBS 114385 (air, Finland)
A. candidus CBS 119.28 (Japan)
A. candidus CBS 102.13 (Japan)
A. candidus CBS 118.28 (?)

100

0.1



Aspergillus tritici

* Originally described as “A. #iticus” by Mehrotra & Basu (1970)
* Isolates grow well at 37°C

* More yellowish than A. candidus

* Some of them produce purple sclerotia

* Conidial heads radiate, wet (“slimy”), conidia roughened



Extrolites in Aspergillus section
Candidi

Species Extrolites produced

A. candidus Candidusin A&B, terphenyllin, 3-
hydroxyterphenyllin, chlorflavonin,

chlorflavonins analogue

A. campestris Candidusin C, terphenyllins, chlorflavonin

A. taichungensis Candidusin C, terphenyllin, 3-
hydroxyterphenyllin

A.  trities’ CBS 266.81 Candidusin B, candidusin analogue,

terphenyllin, 3-hydroxyterphenyllin,
chlorflavonin




New species 1n Aspergzl[us sectlon

Neosartorya ferenczii sp. nov.

Homothallic species closely related to
the heterothallic N. fennelliae and to the
homothallic N. denticulata

Previously classified as IN. glabra

Extrolites:

— N. ferenczui: asperfuran, aszonalenin, fumigaclavine, fumigatin, gliotoxin
(Gne, Met Y, NEPS, Rubrat, alk-950, alk-908, alk-1070,DIL)

— NN. fennelliae: asperfuran, aszonalenin, fumigaclavine, viridicatumtoxin
(Gne, Met Y, NEPS, Rubrat, met kko, Mrif, SCY'T, SKAR, HERY, SOSM,
STOK, VIRN, Vos)asperfuran, cf. gliotoxin, fumigatins, and cf. aszonalenin

— N. denticulata: gliotoxin, viriditoxin

— N. glabra: asperpentyn, wortmannin, avenaciolide
(FEN,NEPS,GNB,GLF,SCA,gol)



Neighbor-joining tree based on -tubulin
sequences of Aspergillus section Fumigati

A. clavatus CBS 513.65

Q2

N. pseudofischeri CBS 208.92
‘N. spathulata CBS 408.89

N. quadricincta CBS 135.52
L] A. brevipes CBS 118.53
62 A. duricaulis CBS 481.65
N. coreana KACC 41659
A. laciniosa KACC 41657
N. spinosa CBS 483.65
N. fischeri CBS 544.65
A. fumigatus CBS 133.61

—A. lentulus FH5
I—A. fumisynnematus IFM 42277

A. fumigatiaffinis IBT 12703

A. novofumigatus IBT 16806
— A. viridinutans CBS 127.56

91 N. aureola CBS 105.55
gy - N. udagawae CBS 114217
N. fennelliae CBS 598.74

N. denticulata CBS 652.73a
_lQ_O_r—N. ferenczii NRRL 4179

N. hiratsukae CBS 294.93
Neosartorya sp. CBS 112.55
N. glabra CBS 111.55

N. tatenoi CBS 407.93
D N. nishimurae IFM 54133
A. turcosus KACC 42091
| Neosartoryas .CBS 841.96
A. Unilateralis CBS 126.56

N. galapagensis CBS 117522
L N. muF[ipIicata CBS 646.95

N. assulata KACC 41691
MN. aurata CBS 466.65

N. stramenia CBS 498.65
0.1

123/469 PI char.
24 MP trees

L: 459

CI: 0.7015

RI: 0.6566




Neighbor-joining tree based on calmodulin
sequences of Aspergillus section Fumigati

e N. aurata CBS 466.65

L N. stramenia CBS 498.65
N. galapagensis CBS 117522
Neosartorya sp. CBS 841.96

— Neosartorya sp. CBS 112.55
N. glabra CBS 111.55

N. hiratsukae CBS 294.93

N. multiplicata CBS 646.95
R A. unilateralis CBS 126.56
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