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Aspergillus

zastupci rodu Aspergillus - popsano 339 druhd, cca 40 druhl popsano jako
plvodci mykotickych infekci u clovéka

ubikvitni saprofyté celosvétoveé rozsifeni, jsou pfitomny v pudé, ve vzduchu,
v rostlinnych i ZivoCisnych zbytcich

Casty kontaminant potravin a krmiv

aspergilozy - postizeni respiracniho systému ptivodci povrchovych
onychomykozy, otomykozy

producenti mykotoxint (aflatoxin) poskozujicich ledviny a jatra, zdrojem
jsou zejména arasidy, orisky kesu, pistacie a susené plody

Aspergillus acidus - fermentace Cerného Caje

Aspergillus oryzae - vyuzivan k priprave vychodoasijskych potravinarskych
specialit (napr. sojova omacka)

Aspergillus niger - produkce kyseliny citronove
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Nomenklatura

http: / /www.cbs.knaw.nl/publications/Sim78/Phylogeny-identification-and-nomenclature-of-the-
genus-Aspergillus 2014 Studies-in-Mycology.pdf

available online at www.studiesinmycology.org Stuoies w Mycowocy 78; 141-173.

Phylogeny, identification and nomenclature of the genus Aspergillus

R.A. Samson'’, C.M. Visagie', J. Houbraken', S.-B. Hong”, V. Hubka®, CH.W. Klaassen®, G. Perrone”, KA. Seifert’, A. Susca”,
JB. Tanney®, J. Varga’, S. Kocsubé’, G. Szigeti’, T. Yaguchi®, and J.C. Frisvad’

'CBS-KNAW Fungal Biodiversity Centre, Uppsalalaan 8, NL-3584 CT Utrecht, The Netherlands; *Korean Agriculfural Culture Collection, National Academy of Agricultural
Science, RDA, Suwon, South Korea: *Department of Botany, Charles University in Prague, Prague, Czech Republic; *Medical Microbiology & Infoctious Discases, C70
Canisius Wilthelmina Hospital, 532 57 Nijmegen, The Netherfands: ®Instifute of Sciences of Food Production National Research Gouncil, 70126 Bari, ltaly: "Biodiversity
(Mycology), Eastem Cereal and Qilseed Research Centre, Agriculture & Agri-Food Canada, Ottawa, ON K1A 0C6, Canada; 'Department of Microbiology, Faculty of
Science and Infoematics, Universify of Szeged, H-6726 Szeged, Hungary; "Medical Mycology Research Center, Chiba University, 1-8-1 Inohana, Chuo-ku, Chiba
260-8673, Japan: "Department of Systems Biology, Building 221, Technical University of Denmark, DK-2800 Kgs. Lyngby, Denmark

*Comespondence: R.A. Samson, rsamsoni@cbs. knaw.nl

Abstract: Aspergillus comprises a diverse group of species based on morphological, physiclogical and phylegenetic characters, which significantly impact biotechnology,
food production, indoor environments and human health. Aspergilus was traditionally associated with nine teleomorph genera, but phylogenetic data suggest that
together with genera such as Polypaccilum, Phiatosimplex, Dichotomomyces and Cristaspora, Aspergillus forms a monophyletic clade closely related to Penicillium.
Changes in the Intemational Code of Nomenclature for algae, fungi and plants resulied in the move to one name per species, meaning that a decision had to be made
whether to keep Aspergilius as one big genus or to split it into several smaller genera. The International Commission of Penicilium and Aspergiius decided to keep
Aspergilius instead of using smaller genera. In this paper, we present the arguments for this decision. We introduce new combinations for accepted species presently
lacking an Aspergillus name and provide an updated accepted species list for the genus, now containing 339 species. To add fo the scientific value of the list, we include
information about living ex-type culture collection numbers and GenBank accession numbers for available representative ITS, calmodulin, f-tubulin and RPB2 se-
quences. In addition, we recommend a standard working fechnique for Aspergifius and propose calmodulin as a secondary identification marker.
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http://www.cbs.knaw.nl/ ranseibed shocar £75  xtrnal ransoiod scen 15 — il samscribed spacer
morfologie - anamorfa, teleomorfa
biochemie - sledovani produkce sekundarnich metabolitt
fyziologie - rst pri 25, 37 °C
molekularni znaky — ITS, kalmodulin (CaM), B-tubulin (BenA) nebo RNA
polymeraza Il (podjednotka RPB2)

Identifikace do rodu a druhu — Casti genu pro rRNA (18S, 5,8S a 28S) nebo
sekvence mezernik{ (ITS)

Vnitrodruhova typizace aspergil{

multilokusova sekvencni typizace (MLST) — sekvenovani fragmentd
Jreferencnich® gend

http://www.prolekare.cz/pdf?ida=vl_07_13_01.pdf#page=25&zoom=auto,-265,41
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Aspergillus - morfologie

Makroskopickeé znaky
2 rychle rostouci, pIné vybarvené kolonie do péti dnl

kolonie bohaté pigmentované (v odstinech zluté, zlutozelené, zelené,
zelenomodré, hnédé a cernosedé)

pigmentace je vyrazna na Czapek-Doxové agaru (CZ)

kolonie se hodnoti na standardnich Zivnych médiich: CzapkQv agar s
kvasnicnym extraktem (CYA), agar se sladovym extraktem (MEA) CZ pfi
standardni kultivaéni teploté: 25 C, 37 C e

Makroskopickeé znaky:
rychlost rustu
zbarveni kolonii, spodni strany kolonii
povrchova struktura kolonii
velikost kolonii po 7, 10, 14 dnech
vzhled konidialni hlavice pod binokularni lupou e —-

http://samatoros.blogspot.cz/2008/03/plsn-aneb-co-mi-to-proboha-vyrostlo-na.html
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Aspergillus
Makroskopickeé znaky

https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.03_eurotiales-aspergillus. pdf
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Aspergillus

Mikroskopické znaky

Nepohlavni stadium
konidiofor vyrista primo ze substratu nebo ze vzdusnych hyf
méchyrek (kolumelu)
fialidy (konidiogenni bunky) v jedné nebo ve dvou radach nad sebou
(uniseriatni a biseriatni)
konidialni hlavice - méchyrek s fialidami a retézci konidii
tlustostenné bunky zvané ,Hille cells® se vytvareji na konci vlaken nebo
interkalarné



oOooooopooooooo
ooooopopoooooaO
oOoooooooooo

LG R OEG MASARYKOVA UNIVERZITA www.muni.cz

oooDooooo
Oooooooao

O
(m}

Aspergillus
Mikroskopické znaky

konidie — - ".":!.\il-\.};;;’}fﬁ’?f'. 2 ty py
7 konidiofort
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"hulle - cells"

stopka (stipe)

&S "foot cell"

uniseriatni biseriatni
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Aspergillus

Mikroskopické znaky

konididlni hlavice paprscité

RANTE

mechytek méchyiek méchytek
kulovity podlouhly kyjovity konidialni hlavice sloupcovité
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Aspergillus - konidiogeneze
ENTEROBLASTICKA PHIALIDICKA KONIDIOGENEZE
s konidiogenni bunka - fialida

conidium
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Aspergillus

Mikroskopické znaky

Pohlavni stadium
tvorba drobnych plodnic (mensSich nez 1 mm) typu kleistothecium
tyto druhy se radi do rodu Furotium, Emericella, Neosartorya

peridium of $
pseudoparenchygaesssS s

o

o
G‘Enrge Barion

http://www.uoguelph.ca/~gbarron/Misc2009/eurotial.htm
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Aspergillus

Kleistothecium

uzavrena plodnice s vytvorenou sténou, otvira se rozpadem; viecka nejsou
nijak usporadana

-

http://ziva.avcr.cz/2012-5/houby-v-nasich-domacnostech-aneb-o-cem-doma-vite-i-nevite. html

www.muni.cz

viecka
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Schéma metod pro identifikaci rodu Aspergillus

Spore suspension

+ 30 % glycerol + 0.05 % agar + 0.05 % Tween 80
(store at -80 °C)

* 0.2 % agar + 0.05 % Tweens0 (store at 4°C)

“ Micropipette (0.5-1 pl/spot)

Media

* Recommended: CYA & MEA

« Optional: CZ, YES, DG18, OA, CREA, MEADI,
CY20S, ME20S

= 90 mm polystyrene Petri dish

» 20 ml media per plate

ﬂ:rphological characterisation \ Incubate Extrolites

» Macromorphology * 7 days, 25°C . +CYAand YES _
« Characters: colony growth rates, texture, degree of sporulation, |g=e *Additional CYA at 30, 37 & 50 °C m— * 5 plugs pooled in one vial
produlctti_on nfl sbflerptia r?tr cleigtq[theciai colours of n{'lﬂycgj{[a, » Plates unwrapped « Extraction: ethyl acetate/dichloromethane/methanol
e Inthe dark | (3:2:1) (viviv) with 1 % (uv) formic acid
 Micromarphology = Allow for sufficient aeration s Filtered and analysed by HPLC (Frisvad & Thrane
« Preparations made from MEA 1987, 1993, Smedsgaard 1997, Klitgaard ef al.
+ Mounting fluid: 60 % lactic acid l 2014)

+ Wash excess conidia away with 70 % EtOH

+ Characters: shape of conidial heads, the number of branching points
between vesicle and phialides (i.e. uniseriate or biseriate), colour of Molecular identification
stipes, and the dimensions, shapes and textures of stipes, vesicles, . Sequencing

\ metulae (when present), phialides, conidia, Hille-cells {when + Genes for identification: ITS, Calf

present), cleistothecia, asci and ascospores - Genes for phylogeny: Bend. RPB2

» Compare ITS/CalM to reference database
» BLAST (1 unreliable sequences)
* RefSeq-BLAST (Verified ITS sequences)
» Local BLAST (ICPA reference sequences)
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Aspergillus

Aspergillus fumigatus

kontaminant potravin, oportunni patogen ¢lovéka a jinych Zivocichu

Casty ve vihkém teplém prostredi (kompost, ale i zvihovaci systémy, obytné
prostory)

zodpovédny za 90% vSech pripadu IA

termotolerantni - roste i pfi 55 C

produkuje mykotoxiny gliotoxin, verruculogen, fumitremorginy a;j.
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Aspergillus

Aspergillus fumigatus
kolonie rychle rostouci pfi 251 37 C, zelené, sametové

CZ 7 dni, 25 °C CYA 7 dni, 25 °C MEA 7 dni, 25 °C

Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.03_eurotiales-aspergillus.pdf
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Aspergillus

Aspergillus fumigatus

3 konidiofory uniseriatni s Siroce kyjovitym méchyrkem
s konidialni hlavice typicky sloupcovite

konidie kulovité nebo témér kulovité, zelené, bradavdité, 2,5-3 ym v priumeéru

& oo ’ |f \
1 \
[ gogee | A
[ o ne,
& | ) Tete || Ji ||
V4 i - e \ | il (8
o | “ Il \l 10 um L ,:': |
e @ d.;t ﬁl ;i 1 4
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https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.03_eurotiales-aspergillus. pdf
Foto.: A. Kubatova

http://www.mycobank.org/BioloMICS.aspx?Link=T&TargetKey=14682616000002126&Rec=3660
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Aspergillus

Aspergillus flavus

3 kolonie rychle rostouci, zlutozelené, roste i pfi teploté az48 C

s vyskyt v pudé, na potravinach (arasidy, kofeni, obiloviny apod.)

3 produkuje mykotoxin aflatoxin B1, 3-nitropropionovou kyselinu, kojovou,
aspergilovou a cyklopiazonovou kyselinu

1cm

1ecm

CZ7 dni, 25 °C CYA 7 dni, 25 °C MEA 7 dni, 25 °C

Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.04_eurotiales-asp_sekce_flavi.pdf
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Aspergillus
Aspergillus flavus

3 konidiofory biseriatni i uniseriatni, bradaviCnaté s kulovitym nebo témér
kulovitym mechyrkem

= konidialni hlavice paprscité

= konidie kquvité nebo témér kulovité, bradavdité
SETY, T S
% aﬁ‘*’rﬁ}*

|/ Foto.: J. Machag

l-'.
&F / a 100 pm .
g7
g / 'T' http://www.mycobank.org/BioloMICS.aspx?Table=Mycobank&Rec=58206&Fields=All
o :

http://ziva.avcr.cz/2012-5/houby-v-nasich-domacnostech-aneb-o0-cem-doma-vite-i-nevite.html

Foto A Ku batova
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Aspergillus
Aspergillus niger
s kontaminant potravin rostlinného tak i zivo¢iSného puvodu
3 produkce kyseliny citronovée

3 produkuje naphtho-4-pyrony, malforminy a u nékolika kmenu byla zaznamenana
produkce ochratoxinu A

3 kolonie rychle rostouci, Cerne, zrnité, Casto produkuje zluty pigment do agaru

CZ 7 dni, 25 °C CYA 7 dni, 25 °C MEA 7 dni, 25 °C

Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.03_eurotiales-aspergillus.pdf
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Aspergillus

Aspergillus niger
konidiofory biseriatni, hladké s kulovitym méchyrkem
konidialni hlavice paprscité
konidie kulovité nebo témér kulovité, Cerné, neprawdelne
bradavdité, 3,5-5 um v priméru

e http://www#ntycobank.org/BioloMICS.aspx?Table=Mycobank&Rec=2506&Fields=All
Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.03_eurotiales-aspergillus. pdf
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Aspergillus

Aspergillus terreus
kolonie rychle rostouci, okrove, sametove, roste i pfi 37 C
vyskyt na potravinach a v prostfedi budov, byva izolovan i z pady

1cm \\__-_'_/‘ 1em
CYA 7 dni, 25 °C CYA 7 dni, 25 °C, MEA 7 dni, 25 °C
revers

Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.03_eurotiales-aspergillus.pdf
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Aspergillus

Aspergillus terreus

3 konidiofory biseriatni, hladké s témeér kulovitym méchyrkem

= konidialni hlavice sloupcovité

#  konidie kulovité az elipsoidni, hladke,
malé, 1,5-2,5 uym v prdméru

@ na substratovém myceliu se tvori
kulovité bunky

Konidie

. L myceliu
Vyzralé konidiofory, ME © A. Kubétova, 2006

Foto.: J. Machac¢ https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.03_eurotiales-aspergillus. pdf
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Aspergillus
Aspergillus nidulans
3 kolonie rychle rostouci pfi 251 37 C, sametove, zelené
3 tvorba plodnic - Emericella nidulans
3 kontaminant potravin
3 produkuje mykotoxin sterigmatocystin aj.

CZ 7 dni, 25 °C CYA 7 dni, 25 °C CYA 7 dni, 37 °C

Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.01_eurotiales-teleomorfy.pdf
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Aspergillus

Aspergillus nidulans

-

plodnice kulovité, 100-300 um v priméru, obalené vrstvou svétle zlutych az
béZovych ,hulle cells®

viecka kulovita, s 8 askosporami, askospory cCervené, CocCkovite zplostéle,
hladke, se 2 obvodovymi hfebinky 3 R N R

Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.01_eurotiales-teleomorfy.pdf
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Aspergillus

Aspergillus nidulans
3 konidiofory biseriatni, hladké, nahnédlé s kulovitym méchyrkem
= konidie v retizcich, kulovite, bradavCite [ T0% © S TR At o

Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.01_eurotiales-teleomorfy.pdf



