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Penicillium

Funagi, Ascomycota, Pezizomycotina, Eurotiomycetes, Eurotiomycetidae, Eurotiales, Trichocomaceae

#cca 350 druhu

#ubikvitni saprofyté celosvétoveé rozsSifeni, jsou pfitomny v pudé, ve vzduchu, v
rostlinnych i zivocisSnych zbytcich

#  producent mykotoxinti @ mnoha dalSich extrolitd

% alergenni

2 Penicillium marneffei — klinicky vyznamny druh

#  vyuziti: startovaci kultury k vyrobé syrl (P. camemberti syn. P. candidum, P.
rogueforti), vyroba antibiotika penicilinu, A. nalgiovense — fermentované uzeniny

WHITE MOuLD
BEPORES

PENICILLILIM
CaMNDIDUM

HOMECHEESEMAKING

http://shop.homecheesemaking.com.au/white-mould-spores-penicillium-candidum-the-culture-that-produces-the-white-coating-in-camembert-and-brie-cheeses-enough-for-more-than-250I-of-milk/
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Nomenklatura

http:

www.cbs.knaw.nl/publications/Sim78/Identification-and-nomenclature-of-the-genus-

Penicillium 2014 Studies-in-Mycology.pdf

available oniine at www.studiesinmycology.org Stuoies N Mycowoey 78; 343-371.

Identification and nomenclature of the genus Penicillium

C.M. Visagie', J. Houbraken'', J.C. Frisvad”, S.-B. Hong”, C.H.W. Klaassen®, G. Perrone”, KA. Seifert”, J. Varga’, T. Yaguchi®, and
R.A. Samson’

'CBS-KNAW Fungal Biodiversity Centre, Uppsalalaan 8, NL-3584 CT Ulrecht, The Netherlands; *Department of Systems Biology, Building 221, Technical University of
Denmark, DK-2800 Kgs. Lyngby, Denmark; *Korean Agricuffural Culfure Collection, Mational Academy of Agriculfural Science, RDA, Suwon, Korea: *Medical
Microbiology & Infectious Diseases, C70 Canisivs Wilhelmina Hospital, 532 SZ MNijmegen, The Netherfands; ®Institute of Sciences of Food Production, National
Research Council, Via Amendola 122/0, 70126 Ban, Italy: ®Blodiversity (Mycology), Agriculture and Agri-Food Canada, Oftawa, ON K1AOCE, Canada; "Department
of Microbiology, Faculty of Science and Informatics, University of Szeged. H-6726 Szeged, Kazép fasor 52, Hungary; “Medical Mycology Research Cenier, Chiba
University, 1-8-1 Inohana, Chuo-ku, Chiba 260-B673, Japan

*Comespondence: J. Houbraken, | houbraken@chs knawonl; J.C. Frisvad, jofi@bio.diudk

Abstract: Penicillium is a diverse genus occurming worldwide and its species play imporiant roles as decomposers of organic materals and cause destructive rols in the
food industry where they produce a wide range of mycotoxins. Other species are considered enzyme factories or are common indoor air allergens. Although DNA
sequences are essential for robust identification of Penicilium species, there is currently no comprehensive, verified reference database for the genus. To coincide with
the move fo one fungus one name in the Intemational Code of Nomenclalure for algae, fungi and plants, the generc concept of Penicilium was re-defined to
accommodate species from other genera, such as Chromocleista, Eladia, Eupenicillium, Torulomyees and Thysanaophora, which logether comprise a large monophyletic
clade. As a result of this, and the many new species described in recent years, it was necessary to update the list of accepted species in Penicillium. The genus currently
contains 354 accepled species, including new combinations Tor Aspergilies crystaliinus, A. malodoratus and A. paradoxus, which belong to Penicilium seclion Paradoxa.
To add to the taxonomic value of the list, we also provide information on each accepted species MycoBank number, living ex-type strains and provide GenBank
accession numbers 1o TS, B-lubulin, calmodulin and RPB? sequences, thereby supplying a verilied set of sequences for each species of the genus. In addition 1o the
nomenclatural list, we recommend a standard working method for species descripions and identifications to be adopted by laboratories working on this genus.
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455 RNA |
Penicillium r-y =
SSuU LSuU
Identifikace druht rodu Penicillium | . —Wi ____
Polyfazicka taxonomie: rs1 752 "
httD //WWW Cbs knaW nl/ ?EE’Lf]:?;a’a;;t;er;nz;kiNfS{%Tl:@!kapoajea‘norka IGS — mezigenovy NTS — non-

transcribed spacer; ETS — external transcribed spacer; ITS — internal transcribed spacer.

morfologie - anamorfa, teleomorfa
biochemie - sledovani produkce sekundarnich metabolitli
fyziologie - rlst pri 25, 37 °C, vyuzivani rlznych zdrojt N
molekularni znaky — ITS, kalmodulin (CaM), B-tubulin nebo RNA
polymeraza Il (podjednotka RPB2)

Vnitrodruhova typizace

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

http://www.prolekare.cz/pdf?ida=vl_07_13_01.pdf#page=258&zoom=auto,-265,41
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Penicillium

#  kolonie pestre pigmentované

2 rychly rlst

3 standardni zivna média:

CYA (Czapkuv agar s kvasni¢nym extraktem)

MEA (agar s malt-extraktem)

YES (agar s kvasni¢nim extraktem a sacharézou)
kultivacni teplota: 25°C, 37°C

Nejvyznamn €|Si makroskopické znaky:
rychlost rastu (velikost kolonii)
zbarveni kolonii, reverz kolonii,

? povrchova struktura kolonii
produkce exudatu

http://www.khoahoc.com.vn/doisong/ung-dung/5463_Nam-kho-bao-ve-bong-khoi-nam-gay-benh.aspx
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Penicillium

Makroskopické znaky

g—

Foto.: A. Kubatova https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.05_eurotiales-pen_subg_asp.pdf
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Penicillium

Makroskopické znaky

Typy kolonii:

F sametové (velvety)

G landzni - vinaté (lanose)
H provazdité (funicolose)

| - K svazcité (fasciculate)
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Penicillium

Mikroskopickeé znaky

nepohlavni stadium — stétickovité konidiofory,
konidie

pohlavni stadium - Eupenicillium, Talaromyces,
charakteristické tvorbou drobnych plodnic

? hodnoti se stavba konidioforu

acergzni
- B | c
| \

ampuliformni

fialidy s dlouhym kr €ékem (Paecilomyces)
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Penicillium Qﬁﬁﬁ

Mikroskopicke znaky

4 typy konidioford:

monoverticilatni terverticilatni biverticilatné symetricky
5 on o o . p podrod Aspergilloides asymetric.ky‘vétveny podrod Biverticillium
mOﬂOVertICI Iatnl (pOd rOd ASpEfg///O/d@S) podrod Penicillium

2 terverticilatni (podrod Peniciflium)
biverticilatné symetricky (podrod Biverticillium)
3 divarikatni (podrod Furcatum)

divarikatni
podrod Furcatum
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Penicillium

Fyziologické znaky (podrod Penicillium)

# meédium CREA - agar s kreatinem a indikatorem pH (bromkresolovy purpur),
ktery je pfi vychozim pH 8 fialovy

? schopnost vyuzivat kreatin jako zdroj N (rust)

2 schopnost tvorby kyselych latek (zluté zbarveni agaru)

2 schopnost tvorby zasaditych latek (fialové zbarveni agaru)

https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.07_eurotiales-pen_subg_pen.pdf
Foto.: A. Kubatova
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Penicillium

Biochemickeé znaky (podrod Penicillium)

detekce mykotoxint povahy alkaloidt pomoci Ehrlichova €inidla
(dimethylaminobenzaldehyd, ethanol, HCI)

produkce kyseliny cyklopiazonové

pozitivni reakce: svétle fialové ,halo”

nékteré druhy produkujici alkaloidy,

které pri reakci s Ehrlichovym Cinidlem vytvareji
razovy, ¢erveny nebo zluty prstenec

http://www.cbs.knaw.nl/penicillium/

https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.07_eurotiales-pen_subg_pen.pdf
Foto.: A. Kubatova
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Penicillium

Penicillium roqueforti

sametové, vétsinou bez ryh, tmavozelené, ¢asto s bilym tfasnitym okrajem.
Spodni strana olivové zelena az tmavé ¢ernozelena , roste 4 °C do 35 °C.

https://en.wikipedia.org/wiki/Penicillium_roqueforti http://old.vscht.cz/obsah/fakulty/fpbt/ostatni/miniatlas/pen-roq.htm
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Penicillium
Penicillium roqueforti

2 konidiofory se silné bradavcitou
stopkou, terverticilatné vétvené

2 fialidy ampuliformni
3 konidie hladké, kulovité

Penicillium
roqueforti .

konidie C% ’
asymetricky

vétveny

konidiofor

http://old.vscht.cz/obsah/fakulty/fpbt/ostatni/miniatlas/pen-rog.htm

http://www.mycobank.org/Biolomics.aspx?Table=Mycobank&Page=200&ViewMode=Basic



MASARYKOVA UNIVERZITA www.muni.cz

Paecilomyces

Fungi, Ascomycota, Pezizomycotina, Eurotiomycetes, Eurotiomycetidae, Eurotiales, Trichocomaceae

podobna stavbu konidioforu jako penicilia, ale konidiofory jsou mené pravidelné
vétvené a fialidy jsou protahlé v dlouhy kr éek

‘ ’ ' ‘. Courtesy of
- - The Geraldine Kaminski Medical Mycology Library
» [] Produced by: David Ellis and Roland Hermanis
ity ] i P Copyright & 2003 Doctorfungus Corporation
- * » -l':.} =
/ Ad &

Y %q ~

- “I‘b__ y =
-.-.‘ \:n 1::::.-“- ‘1 -
} ‘;‘ ‘ ‘

http://www.mold.ph/paecilomyces.htm
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Nomenklatura

http:

www.cbs.knaw.nl/publications/Sim78/Identification-and-nomenclature-of-the-genus-

Penicillium 2014 Studies-in-Mycology.pdf

available oniine at www.studiesinmycology.org Stuoies N Mycowoey 78; 343-371.

Identification and nomenclature of the genus Penicillium

C.M. Visagie', J. Houbraken'', J.C. Frisvad”, S.-B. Hong”, C.H.W. Klaassen®, G. Perrone”, KA. Seifert”, J. Varga’, T. Yaguchi®, and
R.A. Samson’

'CBS-KNAW Fungal Biodiversity Centre, Uppsalalaan 8, NL-3584 CT Ulrecht, The Netherlands; *Department of Systems Biology, Building 221, Technical University of
Denmark, DK-2800 Kgs. Lyngby, Denmark; *Korean Agricuffural Culfure Collection, Mational Academy of Agriculfural Science, RDA, Suwon, Korea: *Medical
Microbiology & Infectious Diseases, C70 Canisivs Wilhelmina Hospital, 532 SZ MNijmegen, The Netherfands; ®Institute of Sciences of Food Production, National
Research Council, Via Amendola 122/0, 70126 Ban, Italy: ®Blodiversity (Mycology), Agriculture and Agri-Food Canada, Oftawa, ON K1AOCE, Canada; "Department
of Microbiology, Faculty of Science and Informatics, University of Szeged. H-6726 Szeged, Kazép fasor 52, Hungary; “Medical Mycology Research Cenier, Chiba
University, 1-8-1 Inohana, Chuo-ku, Chiba 260-B673, Japan

*Comespondence: J. Houbraken, | houbraken@chs knawonl; J.C. Frisvad, jofi@bio.diudk

Abstract: Penicillium is a diverse genus occurming worldwide and its species play imporiant roles as decomposers of organic materals and cause destructive rols in the
food industry where they produce a wide range of mycotoxins. Other species are considered enzyme factories or are common indoor air allergens. Although DNA
sequences are essential for robust identification of Penicilium species, there is currently no comprehensive, verified reference database for the genus. To coincide with
the move fo one fungus one name in the Intemational Code of Nomenclalure for algae, fungi and plants, the generc concept of Penicilium was re-defined to
accommodate species from other genera, such as Chromocleista, Eladia, Eupenicillium, Torulomyees and Thysanaophora, which logether comprise a large monophyletic
clade. As a result of this, and the many new species described in recent years, it was necessary to update the list of accepted species in Penicillium. The genus currently
contains 354 accepled species, including new combinations Tor Aspergilies crystaliinus, A. malodoratus and A. paradoxus, which belong to Penicilium seclion Paradoxa.
To add to the taxonomic value of the list, we also provide information on each accepted species MycoBank number, living ex-type strains and provide GenBank
accession numbers 1o TS, B-lubulin, calmodulin and RPB? sequences, thereby supplying a verilied set of sequences for each species of the genus. In addition 1o the
nomenclatural list, we recommend a standard working method for species descripions and identifications to be adopted by laboratories working on this genus.
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Schéma metod pro identifikaci rodu Penicillium

Spore suspension
= 30 % glycerol + 0.05 % agar + 0.05 % Tweend0

(store at -80 °C)
= 1.2 % agar + 0.05 % Tweend( (store at 4 °C)

Micropipette (0.5-1 plfspot)

Media

+ Recommended: CYA (x3), MEA,

= Optional CZ, YES, OA, CREA DG138, CYAS,
MEAN

= 90 mm vented Petn dish

= 20 ml media per plate

Morphological characterisation Incubate Extrolites
oM hology = 7 days, 25 °C = CYA and YES
* Characters: Colony diameter, texture, colour of conidia, mycelia, soluble pigments, = CYAat 30 °C & 37 °C = 5 plugs per medium pooled in one vial

exnudates and reverses. Degree of growth, acid or possible base production on = Plates unwrapped = Exdraction: ethyl acetate/dichloromethane/methanol
SHER » In the dark (3:2:1) (vhviv) with 1 % (viv) formic acid

’ ”'mgmmm » Allow for sufficient aeration - Filtered and analysed by HPLG (Frisvad & Thrane 1987,

= Mounting fluid: 60 5 lectic acid 1993, SITIEngEEIﬁ ﬁﬂ?, l(ligaa‘d etal 2014]

» Wash excess conidia away with 70 % EtOH = Ehrlich reaction using fifter paper method (Lund 1935)

* Characiers: number of branching points bebween sbpe and phialides (i.e. solitary
phiglides fo quaterverbcilate), dimension, shape and iexture of s8pes, vesices,
mefulseibranches (when present), phiglides, conkda, deistothecia, asci and e : ;
et fabeh vt Molecular identification

= Sequencing
* Genes for identiication; TS, BenA
* Genes for phylogeny. Cald, RPB2Z
= Compare ITS/BenA to reference database
* BLAST (] unreliable sequences)
* RefSeq-BLAST (Verfied ITS sequences)
* Local BLAST {ICPA reference sequences)
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Aspergillus

Funagi, Ascomycota, Pezizomycotina, Eurotiomycetes, Eurotiomycetidae, Eurotiales, Trichocomaceae

zastupci rodu Aspergillus - popsano 362 druhd, cca 40 druhd popsano jako
pUvodci mykotickych infekci u ¢lovéka

@ ubikvitni saprofyté rozSifeni zejména v teplejSich oblastech svéta (puda)
Casty kontaminant potravin a krmiv

# Fada druht osmofilni

#  aspergilozy - postizeni respiracniho systému
alergenni

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

# Aspergillus acidus - fermentace ¢erného Caje
Aspergillus oryzae - vyuzivan k pfipravé vychodoasijskych potravinarskych
specialit (napf. sojova omacka)

s Aspergillus niger - produkce kyseliny citronové
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i | 455 RNA h:

- N ..
Aspergillus - 0
185 ) 285
ssu s Lsu
Identifikace druhi rodu Aspergillus — = -;;3
7y = Y4 - [TS1 1752
Polyfazicka taxonomie:

Schéma 1. Schéma rRNA genu.

http://www.cbs.knaw.nl/ e e e 5 g1 e
2 morfologie - anamorfa, teleomorfa
biochemie - sledovani produkce sekundarnich metabolit{
#  fyziologie - rlst pfi 25, 37 °C
#  molekularni znaky — ITS, kalmodulin (CaM), B-tubulin (BenA) nebo RNA
polymeraza Il (podjednotka RPB2)

Identifikace do rodu a druhu — ¢asti genu pro rRNA (18S, 5,8S a 28S) nebo
sekvence mezernikl (ITS)

Vnitrodruhova typizace aspergilll

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

Makroskoplcke znaky
rychle rostouci, pIné vybarvené kolonie do péti dndi

kolonie bohaté pigmentované (v odstinech zlute, zlutozeleng, zeleng,
zelenomodré, hnédé a cernosedé)

pigmentace je vyrazna na Czapek-Doxové agaru (CZ)

kolonie se hodnoti na standardnich zivnych médiich: Czapkiv agar s
kvasniénym extraktem (CYA), agar se sladovym extraktem (MEA) CZ pfi
standardni kultiva¢ni teploté: 25°C, 37°C

Makroskopické znaky:
rychlost rustu
zbarveni kolonii, spodni strany kolonii
povrchova struktura kolonii
velikost kolonii po 7, 10, 14 dnech
vzhled konidialni hlavice pod binokularni lupou o A Kustoa >

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

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

Mikroskopickeé znaky

Nepohlavni stadium
konidiofor vyriista pfimo 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
Jhille cells® - silnosténné bunky obklopujici askoma u nékterych zastupct
Eurotiales
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Aspergillus
Mikroskopickeé znaky

2 typy
konidioforu

o

S

"hulle - cells"

stopka (stipe)

&g "foot cell”

uniseriatni biseriatni



MASARYKOVA UNIVERZITA www.muni.cz

Aspergillus
Mikroskopickeé znaky
konidialni hlavice paprscité
| ‘ * ?
michffek  méchyick méchyiek S
kulovity podiouhly kyjovity konidialni hlavice sloupcovité
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Aspergillus

Mikroskopickeé znaky

Pohlavni stadium

?  tvorba drobnych plodnic (menSich nez 1 mm) typu kleistothecium
#  tyto druhy se radi do rodu Eurotium, Emericella, Neosartorya

peridium of 7 4,
pseudoparenchy -

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

Kleistothecium

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

http://ziva.avcr.cz/2012-5/houby-v-nasich-domacnostech-aneb-o0-cem-doma-vite-i-nevite.html
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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 v Mycowocy 78: 141-173.

Phylogeny, identification and nomenclature of the genus Aspergillus

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

'CBS-KNAW Fungal Biodiversity Cenlre, Uppsalalaan 8, NL-3584 CT Urechl, The Netherlands; “Korean Agricultural Culture Collection, National Academy of Agricultural
Science, RDA, Suwon, South Korea; *Department of Bofany, Charles University in Prague, Prague, Czech Repubiic; “Medical Microbiology & Infectious Diseases, C70
Canisius Withelmina Hospital, 532 SZ Nijmegen, The Netheriands; ®Instifule of Sciences of Food Production National Research Counci, 70126 Bari, ltaly; ®Biodiversity
{Mycology), Eastem Cereal and Oilseed Research Centre, Agriculture & Agri-Food Canada, Ottawa, ON K1A 0C6, Canada; "Department of Microbiology, Faculty of
Science and Informalics, University of Szeged, H-6726 Szeged, Hungary; "Medical Mycology Research Cenfer, 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, rsamson@chs knaw.nl

Abstract: Aspergillus comprises a diverse group of species based on morphological, physiclogical and phylogenetic characters, which significantly impact biotechnalogy,
food production, indoor environments and human health. Aspergillus was fraditionally associated with nine teleomorph genera, but phylogenetic data suggest that
together with genera such as Polypaecilum, Phialosimplex, Dicholomomyces and Cristaspora, Aspergillus forms a menophyletic clade closely related to Penicilium.
Changes in the Intemational Code of Nomenclature for algae, fungi and plants resulted in the move to one name per species, meaning that a decision had to be made
whether to keep Aspergillus as one big genus or to split it into several smaller genera. The Internatonal Commission of Penicillium and Asporgillus decided fo keep
Aspergilus instead of using smaller genera. In this paper, we present the arguments for this decision. We introduce new combinations for accepled species presently
lacking an Aspergillus name and provide an updated accepted species list for the genus, now containing 339 species. To add lo the scientific value of the list, we include
information about living ex-type culture collection numbers and GenBank accession numbers for available representative ITS, calmoduling p-tubulin and RPB2 se-
guences. In addition, we recommend a standard working technique for Aspergilivs and propose calmodulin as a secondary identification marker.
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Schéma metod pro identifikaci rodu Aspergillus

ﬂ:rphological characterisation \

* Macromorphology
+ Characters: colony growth rates, texture, degree of sporulation,
production of sclerotia or cleistothecia, colours of mycelia,
sporulation, soluble pigments, exudates, colony reverses, sclerofia,
Hille-cells and cleistothecia
» Micromorphology
+ Preparations made from MEA
+ Mounting fluid: 60 % lactic acid
+ Wash excess conidia away with 70 % EIOH
+ Characters: shape of conidial heads, the number of branching points
between vesicle and phialides (i.e. uniseriate or biseriate), colour of
stipes, and the dimensions, shapes and textures of stipes, vesicles,
metulae (when present), phialides, conidia, Hille-cellz (when

\ present), cleistothecia, asci and ascospores

Spore suspension

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

» (0.2 % agar + 0.05 % Tween&0 (store at 4°C)

'l Micropipette (0.5-1 ul/spot)

Media

» Recommended: CYA & MEA

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

* 90 mm polystyrene Petri dish

+ 20 ml media per plate

Incubate Extrolites
« 7 days, 25°C « CYAand YES
« Additional CYA at 30, 37 & 50 °C mp 5 plugs pooled in one vial

+ Plates unwrapped
+ |[n the dark
» Allow for sufficient aeration

= Extraction: ethyl acetate/dichloromethane/methanol
(3:2:1) (viviv) with 1 % (viv) formic acid

» Filtered and analysed by HPLC (Frisvad & Thrane
19387, 1993, Smedsgaard 1997, Klitgaard ef al.

| 2014)

Molecular identification
* Sequencing
» Genes for identification: ITS, Cald
» Genes for phylogeny: Bend, RFB2
« Compare ITS/CalM to reference database
» BLAST (t unreliable sequences)
» RefSeq-ELAST (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 vlhkém teplém prostfedi (kompost, ale i zvlhCovaci systémy, obytnée
prostory)

zodpovédny za 90% vSech pripadu IA

termotolerantni - roste i pfi 55°C

produkuje mykotoxiny gliotoxin, verruculogen, fumitremorginy aj.
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Aspergillus

Aspergillus fumigatus
kolonie rychle rostouci pfi 251 37°C, zelené, sametove

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/3.03_eurotiales-aspergillus.pdf



MASARYKOVA UNIVERZITA www.muni.cz

Aspergillus

Aspergillus fumigatus

3 konidiofory uniseriatni s Siroce kyjovitym méchyrkem

2 konidialni hlavice typicky sloupcovité

? konidie kulovité nebo témér kulovité, zelene, bradavdité, 2,5-3 pm v priméru

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

s

s

-

kolonie rychle rostouci, Zlutozelenég, roste i pfi teploté az 48 °C

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

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

1cm

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/3.04_eurotiales-asp_sekce_flavi.pdf
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Aspergillus

Asperygillus flavus

3 konidiofory biseriatni i uniseriatni, bradavi¢naté s kulovitym nebo témér
kulovitym méchyrkem :

3 konidialni hlavice paprscité

3 konidie kulovité nebo témeér kulovite, bradavcité
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. ;I.j; 'J : “‘i“b. | ‘:'.-{' ! W http://www.mycobank.org/BioloMICS.aspx?Table=Mycobank&Rec=58206&Fields=All
Foto.: A Krub &tova http://ziva.avcr.cz/2012-5/houby-v-nasich-domacnostech-aneb-o-cem-doma-vite-i-nevite.htmi
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Aspergillus
Asperglllus niger
kontaminant potravin rostlinného tak i zivo¢iSného pavodu

produkce kyseliny citronove

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

kolonie rychle rostouci, ¢erne, zrnité, ¢asto produkuje zluty pigment do agaru

BT T L T

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/3.03_eurotiales-aspergillus. pdf
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Aspergillus

Aspergillus niger
3 konidiofory biseriatni, hladké s kulovitym méchyrfkem
3 konidialni hlavice paprscité

3 konidie kulovité nebo temér kulovité, Cerné, neprawdelne
bradavcite, 3,5-5 um v priméru

,"u)

£ http://ww cobank.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

Asperglllus terreus
kolonie rychle rostouci, okrove, sametoveé, roste i pri 37 °C
vyskyt na potravinach a v prostfedi budov, byva izolovan i z pudy

_1 it - 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 témér kulovitym méchyrkem

2 konidialni hlavice sloupcovité

? konidie kulovité az elipsoidni, hladke,
malé, 1,5 - 2,5 ym v pruméru

3 na substratovém myceliu se tvori
kulovité buriky

_:\' ¥ v e .
A - 4
e n ’ ¥
. . %
o A 4 £ 7 N
o o 2oaady
/| i » ! .

Spory narsuBmerzni'nil

o o myceliu
Vyzralé konidiofory, M © A. Kubatova, 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
1 kolonie rychle rostouci pfi 25 i 37 °C, sametové, zelené
3 tvorba plodnic - Emericella nidulans
2 kontaminant potravin
# produkuje mykotoxin sterigmatocystin aj.

1cm

CZ 7 dni, 25 °C CYA 7 dni, 5 °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

3 plodnice kulovité, 100-300 pym v prumeéru, obalené vrstvou svétle zlutych az
bézovych ,hiille cells*

3 viecka kulovita, s 8 askosporami,
hladké, se 2 obvodovymi hrfebinky

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 méchyfkem
# konidie v fetizcich, kulovité, bradavcité

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

Funagi, Ascomycota, Pezizomycotina, Sordariomycetes, Hypocreomycetidae, Hypocreales, Nectriaceae

# vyskyt na substratech rostlinného pavodu, cca 166 druhu
2 kontaminant krmiv, obili,
vyznamny producent mykotoxin 0 (fumonisiny, zearalenon,moniliformin aj.)
3 fytopatogenni druhy
3 oportunni patogeni Clovéka (Fusarium oxysporum a Fusarium solani)

charakteristicky tvorbou vicebun éénych zak Fivenych makrokonidii  (Cesky
srpatka)

3 vyuziti: Fusarium venenatum — Quorn (masova nahrazka)
? Fusarium je spojeno s teleomorfami Giberella, Nectria

http://www.cspinet.org/quorn/




MASARYKOVA UNIVERZITA www.muni.cz

Fusarium

Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, Hypocreomycetidae, Hypocreales, Nectriaceae

Média doporu €ena pro identifikaci:
makroznaky kolonii - bramboro-dextrozovy agar (PDA) a bramboro-sacharozovy
agar (PSA), 25°C, tma

mikroznaky - Synthetic Nutrient-Poor Agar (SNA), 25°C, 12 hod. svétlo blizke
UV/12 hod. tma

Molekularni analyza: http: //www.westerdijkinstitute.nl/fusarium/

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

#  CasteCné sekvence genu elongacni faktoru 1-a (TEF1) a podjednotek RNA
polymerazy II (RPB1, RPB2) — nejpouzivnéjsi pro druhovou identifikaci



MASARYKOVA UNIVERZITA www.muni.cz

Fusarium

F. acuminatum F. incarnatum

t’lakroznaky T / \

barva kolonie
#  zbarveni spodni strany kolonii
# rychlost rustu

vané

- e

Foto.: A. Kubatova

https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.12_hypocreales-fusarium.pdf
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Fusarium
Mikroznaky s ve
2 mikrokonidie — tvar, velikost, tvorba fetizk( nebo ‘r‘é
shluku
3 makrokonidie — tvar, velikost, tvar nozni a apikalni
bunky —
monofialida polyfialida —

2 typ fialid — monofialidy, polyfialidy, tvar

chlamydospory — schopnost tvorby (terminalni,
interkalarni, jednotlivé, ve shlucich, v fetizcich)

intercalary OO O O 9
chlamydospore

ruzné tvary
mikrokonidii

thickened, pigmented wall makrokonidie

http://www.fungionline.org.uk/6asexual/7thallic.html

https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.12_hypocreales-fusarium.pdf
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MORFOLOGICKE STRUKTURY 1 RODU FUSARIUM

Fusarium

Fusarium culmorum

sporodochium
na agaru

monoblastické
fiahdy

rozvétveny konidiofor

mabrobonidie mezokonilic
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Fusarium
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Fusarium

sporodochium — polstarkovity utvar hyf s palisadovité usporadanymi konidiofory na
povrchu hostitele PR o v

http://www.mycologia.org/content/101/1/44/F6.expansion http://www.ppis.moag.gov.il/ppis/plant_disease_gallery/D_S_W_S/Fusarium_solani.htm
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Foto.: A. Kubatova
https://botany.natur.cuni.cz/sites/default/files/atlas-mikroskop-saprofytnich-hub/3.12_hypocreales-fusarium.pdf
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Cylindrocarpon

Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, Hypocreomycetidae, Hypocreales, Nectriaceae

pribuzny rodu Fusarium,

makrokonidie vétSinou rovné, na konci zaoblené

je spojen zejmeéna s teleomorfou Nectria, Neonectria
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