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Penicillium

Funai, Ascomycota, Pezizomycotina, Eurotiomycetes, Eurotiomycetidae, Eurotiales, Trichocomaceae
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cca 352 druhi

vyskyt: plida, ovzdusi, casty kontaminant potravin a krmiv (2 italicuma P
digitatum na citrusovych plodech)

producent mykotoxin{ a mnoha dalSich extrolitt
alergenni
Penicillium marneffei — klinicky vyznamny druh

vyuziti: startovaci kultury k vyrobé syrQ (P camemberti syn. P candidum, P
rogueforti), vyroba antibiotika penicilinu, 2 nalgiovense — fermentované uzeniny

WHITE MOULD
SPORES

PENICILLIUM
CANDIDUM

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/


http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=455206&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92343&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=430998&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=431002&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=436127&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92453&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=93123&Fields=All
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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 online at www studiesinmycology.org Stuoies W Mycorocy 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”, K.A. Seifert”, J. Varga’, T. Yaguchi®, and
R.A. Samson’

"CBS-KNAW Fungal Biodiversily Cenlre, Uppsalalaan 8, NL-3584 CT Utrecht, The Netherfands: “Deparfment of Systerms Biology, Building 221, Technical Universily of
Denmark, DK-2800 Kgs. Lyngby Denmark; “Korean Agriculiural Culfure Collection, National Academy of Agriculfural Science, RDA, Suwon, Korea; “Medical
Microbiology & Infecfious Diseases, C70 Canisius Wilhelminag Hospital, 532 57 Nimegen, The Netherdands: “lnstifule of Sciences of Food Production, National
Research Council, Via Amendola 122/0, 70126 Bari, ltaly: ®Biodiversity (Mycolagy), Agriculture and Agri-Food Canada, Oftawa, ON K1AOCE, Canada; "Departiment
of Microbiology, Faculty of Science and Informatics, University of Szeged, H-6726 Szeged, Kozép fasor 52, Hungary; "Medical Mycology Research Center, Chiba
Uriversity, 1-8-1 lnohana, Chuo-ku, Chiba 260-8673, Japan

*Comespondence: J. Houbraken, |houbraken@cbs knawnl; J.C. Frisvad, jcii@bio.diu.dk

Abstract: Penicilium is a diverse genus occurning worldwide and its species play important roles as decomposers of organic materials and cause destructive rots 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 idenfification of Penicillium species, there is currently no comprehensive, verified reference database for the genus. To coincide with
the move to one fungus one name in the Intemational Code of Nomenclature for algae, fungi and plants, the generic concept of Penicilium was re-defined lo
accommodate species from other genera, such as Chromocleista, Efadia, Eupenicilium, Torulomyces and Thysanophora, which together 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 Penicillivm. The genus currently
conlains 354 accepled species, including new combinations for Aspergiivs crystallinus, A. malodoratus and A. paradoxus, which belong to Penicilium section Paradoxa,
lo add to the taxonomic value of the list, we also provide information on each accepted species MycoBank number, living ex-type sirains and provide GenBank
accession numbers to TS, B-lubulin, calmodulin and RPB2 sequences, thereby supplying a verified set of sequences for each species of the genus. In addition to the
nomenclatural list, we recommend a standard working method for species descriptions and idenfifications to be adopted by laboratories working on this genus.
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Identifikace druhti rodu Penicillium | ,____ _ -_ X
Polyfazicka taxonomie: -~ ] -

Schéma 1. Schéma rRNA genu.
SSU — mala podjednotka; LSU — velkd podjednotka; 1GS — mezigenovy NTS — non-
transcribed spacer; ETS — external transcribed spacer; ITS — internal transcribed spacer.

http://www.cbs.knaw.nl/
morfologie - anamorfa, teleomorfa
biochemie - sledovani produkce sekundarnich metabolit{
fyziologie - rUst pri 25, 37 °C, vyuzivani rliznych zdroji N
molekularni znaky — ITS, kalmodulin (CaM), B-tubulin (BenA) nebo
RNA polymeraza Il (podjednotka RPB2)

Vnitrodruhova typizace

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

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

kolonie pestre pigmentované
rychly rist

standardni Zzivna média: CYA, MEA
kultivaéni teplota: 25 C, 37 C

NejvyznamnéjSi makroskopické znaky:
rychlost rustu (velikost kolonii)
zbarveni kolonii, reverz kolonii,
povrchova struktura kolonii
produkce exudatu
produkce pigmentu

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

Makroskopickeé 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

Mikroskopické znaky

nepohlavni stadium — Stétickovité konidiofory,
konidie

pohlavni stadium - Eupenicillium, Talaromyces,
charakteristickeé tvorbou drobnych plodnic

hodnoti se stavba konidioforu
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Penicillium Uﬁﬁf

Mikroskopické znaky

4 typy konidioforQ:

monoverticilatni terverticilatni biverticilatné symetricky
podrod Aspergilloides asymetric.ky .vétveny podrod Biverticillium
s monoverticilatni (podrod Aspergilloides) podrod Pencllium

s terverticilatni (podrod Penicillium)
s biverticilatné symetricky (podrod Biverticillium)
3 divarikatni (podrod Furcatum)

divarikatni
podrod Furcatum
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Penicillium

Fyziologické znaky

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

s schopnost vyuzivat kreatin jako zdroj N (rust)

s schopnost tvorby kyselych latek (Zluté zbarveni agaru)

s 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

Biochemické znaky (podrod Penicillium)

3 detekce mykotoxinu povahy alkaloidu pomoci Ehrlichova €inidla
(dimethylaminobenzaldehyd, ethanol, HCI)

s produkce kyseliny cyklopiazonové

= pozitivni reakce: svétle fialové ,hald”

3 nékteré druhy produkujici alkaloidy,
které pfi 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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Schéma metod pro identifikaci rodu Penicillium

Spore suspension
= 30 % glycerol + 0,05 % agar + 0.02 % Tween80

{store at -80 °C)
= 0.2 % agar + 0.05 % Tweend0 (store at 4 *C)

Micropipette (0.5-1 plispot)

Media

= Recommended: CYA (x3), MEA,

= Optional: CZ, YES, OA, CREA, DG18, CYAS,
MEAB

= 90 mm vented Petn dish

= 20 ml media per plate

Morphological characterisation Incubate Extrolites
= Macromorphology - 7 days, 25 °C - CYA and YES
* Characiers: Colony diameter, texture, colour of conidia, mycelia, soluble pigments, + CYAat 30 °C & 37 °C = 5 plugs per medium pooled in one vial
exudates and reverses. Degree of growth, sod or possible base production on = Plates unwrapped - Extraction: ethyl acetateldichi thane/methanol

CREA + In the dark (3:2:1) (whatv) with 1 % (wv) formic acid

Mo - som e - Allow for sufficient aeration - Filtered and analysed by HPLC (Frisvad & Thrane 1987,

* Mounting fluid: 60 % lactic acid 1993, Smedsgaard 1997, Klitgaard ef al. 2014)
* Wash excess conidia away with 70 % EtOH = Ehrlich reaction using filter paper methed {Lund 1995)
* Characiers: number of branching points between stipe and phialides (i.e. solitary
phiglides to gquaterverticilate), dimension, shape and texiure of sfipes, vesicles,
::mlaemragm {u.he.nt}ptmzn[}l, phiglides, comidia, cleistothecia, ssci and Molec:ular |dent|f|cat|0n
= Sequencing
* Genes for identificaion: ITS, Bend
» (Genes for phylogeny: Cald, RPBZ
+ Compare |TS/BenA to reference database
* BLAST ({ unreliable zequences)
* RefSeq-BLAST (Verified ITS
* Local BLAST (ICPA reference sequences)
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Penicillium
Penicillium roqueforti

sametove, vétsSinou bez ryh, tmavozelené, Casto s bilym trasnitym 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-rog.htm
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Penicillium
Penicillium roqueforti

3 konidiofory se silne bradavcitou
stopkou, terverticilatné vétvené

3 fialidy ampuliformni
= konidie hladké, kulovité

Penicillium
roqueforti .

konidie

rFI ".
.; F ‘I’, f"' . “‘l

z puigy s
?ézﬁ-

asymetricky
vétveny
konidiofor

Yoy At

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

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

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

3 podobna stavbu konidioforu jako penicilia, ale konidiofory jsou méné pravidelné
vétvené a fialidy jsou protahlé v dlouhy kréek
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http://www.mold.ph/paecilomyces.htm
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http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92343&Fields=All
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