MASARYKOVA UNIVERZITA

PRIRODOVEDECKA FAKULTA
USTAV EXPERIMENTALNI BIOLOGIE

Mikroskopické houby (Bi6620)
Zygomycota




www.muni.cz

oo
oo
o o
0o o
o0
oo
oo

ooooooo
Ooooooao

Systém hub - Fise Fungi

o Chromista Euka ryota

o """--___
L T / Plantae +/ ‘%~ ., .~ Alveolates ™. N
. N S v g2 (rhodophyta) ™~ %\
- et e 7 N = \ 1.-.

P A = " el —
- L My S — ]

-

,*’f . ' Animalia —— T Myxostellida
/ # Plant chloroplasts ™ @ - £ hae |
/ M}"ﬂplaﬁn'lﬁ - — _ ntamoebae i

Cyanobacteria \, [N S — Protozoa |
) SN Kinetoplastids | |

"

Bacteria )
. Agrobacterium _ A

I i L ! , i .
| 1 — A Euglenoids

i Plant mitochondria / . Microsporidians &
| '._III # .'-\._ ..\. "... ._."- f .-_,.-"'
| Trichomonads -~ .~
\ . Enterobacteria A Diplomonads g

Prokaryota _’_,-*""'Sulmlobus -/ .
. Thermoplasma )
Ay Methanobacteria Halobacteria

Dictionary of Fungi, 2001



MASARYKOVA UNIVERZITA www.muni.cz

oo
oo
o o
0o o
o0
oo
oo

ooooooo
Oooooooao
oOoopoooo
OooOO0OoO0OooaDo
oOoooooo
Oooooooao
oOoooooo

e\
% e Glaucophyta Dlscoba 4 7~4
QS” Chiloroplastida
L
V Rhodophyceae (\_, %&’ #/a’g

Stramenopiles _, ﬁ!

ch *;\\f“'
Q' Alveolata ﬁaf::jj

o)

- 4 O
Cercozoa {cg}:jj

St

Rhizaria — Foraminifera @

Polycystinea %

Malawimonas

O
\\, lchthyospgpbrea
i\J S

: __g;_“.’\l:hoano bnada
]
O

»@9;: o,
o - ST
ARCHAEBACTERIA EUBACTERIA Adl et al. 2012; Eukar. Microbiol.



Systém hub - rise Fungi

Chytridiomycota

i 1888 Addison Wesley Longmean, Inc.
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Rise: OPISTHOKONTA (FUNGI)
Oddéleni: Microsporidiomycota

Oddéleni: Chytridiomycota

Oddéleni: Neocallimastiqomycota

Oddéleni: Blastocladiomycota

Oddéleni: ,,Zygomycota‘“

Pododdéleni: Mucoromycotina
Pododdéleni: Entomophthoromycotina
Pododdéleni: Zoopagomycotina
Pododdéleni: Kickxellomycotina
Oddéleni: Glomeromycota



http://www.sci.muni.cz/botany/studium/nr-houby.htm#microspora
http://www.sci.muni.cz/botany/studium/nr-houby.htm#chytridiomycota
http://www.sci.muni.cz/botany/studium/nr-houby.htm#chytridiomycota
http://www.sci.muni.cz/botany/studium/nr-houby.htm#chytridiomycota
http://www.sci.muni.cz/botany/studium/nr-houby.htm#taphrinomycetes
http://www.sci.muni.cz/botany/studium/nr-houby.htm#taphrinomycetes
http://www.sci.muni.cz/botany/studium/nr-houby.htm#taphrinomycetes
http://www.sci.muni.cz/botany/studium/nr-houby.htm#taphrinomycetes
http://www.sci.muni.cz/botany/studium/nr-houby.htm#zygomycota
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Systém hub - rise Fungi
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Hibbett & al. (2007)
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Systém hub - rise Fungi
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Hibbett & al. (2007)

i@ 1988 Addison Wesley Longrman, Inc.



oOoooooooo
oooDoooOoooaO

oOoooooooo

g E 5 E G E 5 E 5 MASARYKOVA UNIVERZITA www.muni.cz

Opisthokonta

Fungi, Zygomycota, Mucoromycotina

complete cross-wall

Mucor plumbeus

mnohojaderné neseptované mycelium, prehradky pro oddeleni
rozmnozovacich struktur

bunécna sténa tvorena chitinem

sporangium

O (O ——sporangiospory
@]

—— kolumela

’ \4 7 s ’ - gV OO fmeEe
nepohlavni rozmnozovani pomoci sporangiospor uvnitf o pmecek
sporangii nesenych sporangiofory
u fady zastupct pritomnost kolumely (sterilni sloupecek)
pripadné s apofyzou 1\ \
sporangium se otvira rozpadem stény, na bazi zlstava tzv. "\ |~ .
e v sporangiofor
I imece k sporan’giof?r’ s rozpadlym

, ] . N g i s dozravajicim sporangiem sporangiem
vyvojove odvozenejsi druhy — redukce poctu spor
kolumela

limecek
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Opisthokonta
Fungi, Zygomycota, Mucoromycotina
apofyza - rozSirena cast sporangioforu primo pod

sporangiem 5
f
rhizoidy : e

stolony

stolony —, _
e / 1‘_‘._ :

® Alfj{a Kubatova 7\

50 pm

https://botany.natur.cuni.cz/cs/node/827
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina

s pohlavni proces — gametangiogamie — vznika
zygospora

s homotalické druhy — gametangia vznikaji i na
stejném myceliu

s heterotalické druhy — gametangia vznikaji na
pohlavné odliSnych myceliich (+ a -)

Hypha of
mating type Hypha of +

%f@w#ﬂ‘ mating type
pomd

Gametangia
()

{2n)

suspenzory

http://classroom.sdmesa.edu/eschmid/Lecture13-Microbio.htm
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Op

sthokonta
Fungi, Zygomycota, Mucoromycotina

Syncephalastrum

- merosporangla (spory_seskupeny do rady) na sporogennich h|aVICICh

http://botany.natur.cuni.cz/cs/obrazek/syncephalastrum-race-1

http://tolweb.org/Zygomycota
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina

Cunninghamella
- sporangioly - sporangia jednosporova

® Alena Kubatova ' ——

http://botany.natur.cuni.cz/cs/book/export/html/673
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Zivotni cykly

Zygomycota
Haplobioticky
s prevahou haploidni

generace - vegetativni stélka JeJ~ sa__

haploidni, zygota ]e ]edlnou
diploidni bunkou, pri jejim
kliceni probéhne meioza a
vyroste nova haploidni stélka

MASARYKOVA UNIVERZITA
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Spores setile; nay
growth of mycelia
BCOUrS

Azexual
Reproduction

Haploid spores arg
) released, asexually
- torming mycelia
-

7]
The zygospore
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a8 '1_.=|_.1Ir. d h'yp_h.‘-.
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I—g.-':l' FF|3 and) % 5
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(= Mycsiium

Sexual
Reproduction

Zygospore
{diplo&d)
——

meic QIS :1I '-‘J !Jl., xl'l'l
fifled with haploid n _ull. i

E} Cina mating type [_ Haploid (M)

---- Opposite mating lype | ] Diptaid (2M)
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Opisthokonta %
Fungi, Zygomycota, Mucoromycotina - \ 3
: A/
o,
rychli rlst mycelia o

fada druhl produkuje pro clovéka vyznamné slouceniny
Rhizopus stolonifer — kyselina fumarova
R. oryzae — vyroba alkoholu
Rhizopus (nékteré druhy) — kyselina mlécna
Rhizopus nebo Mucor — sojova omacka, tempeh

http://www.vegmania.cz/vegpedie/tempeh


http://www.sci.muni.cz/ueb/mik/Miniatlas/rhi.htm
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina

= pudni saprofyté, parazité na rostlinach, houbach i zivociSich (véetné clovéka)

otomykoza

W & Choanephora cucurbitarum

\/

spiHEIIUS fi USiger http://tolweb.org/Zygomycota

http://www.entusa.com/ear_photographs_html/otomycosis_ear_fungus-4.htm
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Kultivacni média vhodna pro identifikaci zygomycett

s sladinovy agar (SL)
3 agar s maltextraktem (MEA)
s bramborodextrézovy agar (PDA)

s Sabouraudlyv agar (SAB) a podobna média s obsahem peptonu, kvasnicného
extraktu nebo maltextraktu

s kultivacni podminky: pri 25 °C a 37 °C po dobu 3-7 dni (pripadne déle).
Nékteré druhy je vhodné kultivovat i pri 45 °C nebo 50 °C.

s zygospory se tvori obvykle pri 20 °C



https://botany.natur.cuni.cz/cs/metodika#sl
https://botany.natur.cuni.cz/cs/metodika#mea
https://botany.natur.cuni.cz/cs/metodika#mea
https://botany.natur.cuni.cz/cs/metodika#mea
https://botany.natur.cuni.cz/cs/metodika#pda
https://botany.natur.cuni.cz/cs/metodika#sab
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Systém hub - rise Fungi

Chytridiomycota
Zygomycota

i@ 1988 Addison Wesley Longrman, Inc.
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Hibbett & al. (2007)
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina, Mucorales

s pudni saprofyté, parazité na rostlinach, houbach i zZivocisich (véetné cloveéka)
s klinicky vyznamné rody Rhizopus, Mucor, Rhizomucor, Mycocladus, Cuninghameélla,
Syncephalastrum

Spinellus fusiger

http://tolweb.org/Zygomycota
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina, Mucorale. 5

Mucor
- sporangiofory vétvené nebo nevéetvené

- mnohosporova sporangia s kolumelou bez apofyzy
- pldni saprofyté

- M. mucedo - koprofilni a na tlejicim organickém ; _
substratu '
M. circinelloides, M. indicus, M.

b ]

ramosissimus a M. amphibiorum — klinické druhy

kolumela

http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/en/obrazek/mucor-mucedo-ccf-2893-



http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
http://botany.natur.cuni.cz/cs/obrazek/mucor-mucedo-ccf-289-1
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Fungi, Zygomycota, Mucoromycotina, Mucorales 7 Vet %

v ,'4&' L ) P 3 P .
) ¥ . r. k& :
Rhizopus 2L AN

stolony, svazecky sporangioforli vétSinou nevétvené, rhizoidy, sporangia s apofyzou
osidluje substraty obsahuijici cukr (zkvasuje cukry)
R. stolonifer - hniloba skladovaného ovoce

g"-p;‘q—Sporangiosp ores
L
Columella
):“—Bailarette
J\/ == Snorangiophore
a=—=5tolon

s—Rhizoids

Sporangium =i :
-

Apophysis

http://botany.natur.cuni.cz/en/taxonomy/term/121

http://es.wikipedia.org/wiki/Rhizopus
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Rhizopus microsporus

Funagi, Zygomycota, Mucoromycotina, Mucorales, Mucoraceae, Rhizopus

s klinicky vyznamny druh

s kolonie svetle hnédé az Sedé
s vySka 10 mm

= termofilni, max. 50 — 52°C

s heterothalicky druh

\

.

— o=

©Alena Kubatova Tem

A: SL4, 4 dny, 25 °C, B: MEA, 4 dny, 25 °C, C: SL4, 4 dny, 37 °C,
D: SAB, 4 dny, 25 °C, E: GKCH, 4 dny, 25 °C, F: CZ, 4 dny, 25 °C,

https://botany.natur.cuni.cz/cs/node/865


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=431097&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92487&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92955&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=38032&Fields=All
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Rhizopus microsporus
Fungi, Zygomycota, Mucoromycotina, Mucorales, Mucoraceae, Rhizopus

s stolony a rhizoidy vytvoreny; rhizoidy
jednoduché

s sporangiofory hnédavé, vyrlstaji po 2-3 na
stolonech proti rhizoidim, maximalné 0,8 mm
dlouhé a 10 uym Siroké

s sporangia Sedocernd, az 80 pm v priimeéru

s kolumely témér kulovité az kuzelovité, Sedavé

s sporangiospory angularni (hranaté) a Siroce
elipsoidni, az 6,5 um velké, na povrchu
zretelné podélné ryhované.

s zygospory se tvori nejlépe pri 30° C na mediu
YEA, jsou Cervenohnédé€, na povrchu

s hvézdicovitou ornamentaci; suspenzory
nestejné, proti sobé postavené

http://www.mycobank.org/BioloMICS.aspx?Table=Mycobank_Advanced&Rec=46665&Fields=All

https://www.researchgate.net/figure/250002717_figl_Fig-1-Macroscopic-and-microscopic-morphology-of-Rhizopus-microsporus-CBS-70068-A


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=431097&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92487&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92955&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=38032&Fields=All
http://botany.natur.cuni.cz/cs/termin-slovnicek#stolon
http://botany.natur.cuni.cz/cs/termin-slovnicek#rhizoidy
http://botany.natur.cuni.cz/cs/termin-slovnicek#sporangiofor
http://botany.natur.cuni.cz/cs/termin-slovnicek#sporangium
http://botany.natur.cuni.cz/cs/termin-slovnicek#kolumela
http://botany.natur.cuni.cz/cs/termin-slovnicek#sporangiospora
http://botany.natur.cuni.cz/cs/termin-slovnicek#zygospora
http://botany.natur.cuni.cz/cs/termin-slovnicek#suspenzor
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina, Mucorales

Rhizomucor . <
Fungi, Zygomycota, Mucoromycotina, Mucorales, Mucoraceae * AN

# hnédavé rhizoidy a stolony

s sporangiofory vétvené monopodialné |,
nebo sympodialné vétsSinou pod
vrcholkem

s Rhizomucor pusillus I

©Alena Kubatova ¢ © ‘l e
o il “-t,

http://www.mycobank.org/BioloMICS.aspx?Table=Mycobank_Advanced&Rec=24314&Fields=All http://botany.natur.cuni.cz/cs/book/export/html/501


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=431097&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92487&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92955&Fields=All
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina, Mucorales

Absidia

- stolony, svazecky sporangiofori
kolumely na vrcholu s vybézky
sporangiofory prechazi do
sporangia vyraznou apofyzou

- pldni druhy

- A. cylindrospora

http://botany.natur.cuni.cz/cs/obrazek/absidia-cylindrospor-0

©Alena Kubatova
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Absidia coerulea- klinicky vyznamny druh
Fungi, Zygomycota, Mucoromycotina, Mucorales, Mucoraceae, Absidia

@Alena Kubhatova

http://botany.natur.cuni.cz/cs/book/export/html/501
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http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=431097&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92487&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92955&Fields=All

MASARYKOVA UNIVERZITA www.muni.cz

oo
oo
o o
0o o
o0
oo
oo

ooooooo
Oooooooao
oOoopoooo
OooOO0OoO0OooaDo
oOoooooo
Oooooooao
oOoooooo

Cokeromyces recurvatus

Funai, Zygomycota, Mucoromycotina, Mucorales, Thamnidiaceae, Cokeromyces

s klinicky vyznamny druh

s stolony nejsou vyvinuty

s sporangiofory jednoduché, terminalné vytvareji kulovité zdureniny (sporogenni
hlavice), nesouci nékolikasporové sporangioly na nepravidelné ohnutych i
stocenych sekundarnich sporoforech

s sporangioly maji kolumelu a S
obsahuji 10-25 sporangiospor /v

|
- ~— "--._____.
- i,

http://www.mycobank.org/BioIomics.aspx?TabIe=Mycobank_Advanced&Page=200&Vievx;IV_Iod—e“="Basic i3



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=431097&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92487&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=93111&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=56320&Fields=All
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http://botany.natur.cuni.cz/cs/book/export/html/501
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina, Mucorales

Zygorhynchus

- rozdilné velka gametangia, homotalicky druh
- pudni druhy

- Z moelleri

http://botany.natur.cuni.cz/cs/obrazek/zygorhynchus-moeller-2 Z moe//er/ CCM 8022
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina, Mucorales

Syzygites

- vidlicnaté vétvené sporangiofory s vyraznou
kolumelou

- S. megalocarpus homotalicky druh porUstajici
plodnice stopkovytrusnych hub

",_

s
o
i
il

i Lik

A i

© Alena Ku%{:vé T

http://zygomycetes.org/index.php?id=66 http://botany.natur.cuni.cz/cs/book/export/html|/703
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina, Mucorales

Pilobolus

- meéchomrst’
- subsporangialni vak ve kterém se hromadi voda
- odmrsténi sporangia
- koprofilni druhy

- R crystallinus

http://www.fotocommunity.de/pc/pc/display/23605404
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Systém hub - rise Fungi

Zygomycota

Chytridiomycota

i@ 1888 Addizon Wesley Longrman, Inc.

< MICROSPORIDIA )
Kickxellales
Dimargaritales Kickxellomycotina
o Harpellales
b Asellariales
o — Zoopagales Zoopagomycotina >
6'; il 8 - Entomophthorales  Entomophthoromycotina >
; - = /~ . BLASTOCLADIOMYCOTA
J?: - Ao BTt e Blastocladiomycetes
Mucorale i,
E‘ E C Mucoromycotina ?
E E VIOTTIereiales
(=] =] / : - NEOCALLIMASTIGOMYCOTA
o T e Neocallimastigomycetes >
L= 8 -] /T Monoblepharidales Monoblepharidomycetes
@ ([ Shywidiales CHYTRIDIOMYCOTA
Spizellomycetales Chvtridi t ]
\_\.— Rhizophydiales JmCT— ] )
/7~ — Archaeosporales Y
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes
\_ — Paraglomerales A
@ B
BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA
\ 4

Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Opisthokonta

Fungi, Zygomycota, Mucoromycotina, Endog'

s hypogeické druhy, zridka epigeicke

s mnohojaderné mycelium

= ve starsSim myceliu prehradky s mikropory

s makroskopicky sporokarp obsahujici zygospory nebo azygospory

3 zygospory se tvofi na tzv.epigoniu (vyrustku vétSiho gametangia)

s pudni saprofyté

s ektomykorhizni druhy
(Endogone)

2

é p/'s:/}‘ourﬁ?/'_s' - zygospr

Endbgdh

Endogone pisiformis - sporokarp

Endogone flammicorona
- sporokarp

http://www.wikiwand.com/en/Endogone
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Systém hub - rise Fungi

Chytridiomycota
Zygomycota

i@ 1888 Addizon Wesley Longrman, Inc.

e
_P

< MICROSPORIDIA )
Kickxellales
Dimargaritales Kickxellomycotina
e Harpellales
b Asellariales
P — Zoopagales Zoopagomycotina >
&; BT - Entomophthorales  Entomophthoromycotina >
PV C - BLASTOCLADIOMYCOTA
”?: = N OIS Blastocladiomycetes _
Mucorales
ucoromycotina
f: = M ti
£ 3 Mortierellales ) 4 ~
(=] o : : NEOCALLIMASTIGOMYCOTA
e T C Neocallimastigales ™o callimastigomycetes )
b -] /T Monoblepharidales Monoblepharidomycetes
m M {PYviciales CHYTRIDIOMYCOTA

Spizellomycetales

= Rhizophydiales Chytridiomycetes /J )
/7~ — Archaeosporales Y

— Diversisporales GLOMEROMYCOTA

— Glomerales Glomeromycetes
\__— Paraglomerales 4
@ N

BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA

\ 4

Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Opisthokonta \ 7

A
Fungi, Zygomycota, Mucoromycotina?, Mortierellales . ; 4
: _3; ) %

3 sporangia bez kolumely,
mnohosporova, jednosporova
(sporangioly) nebo s nékolika
Sporami

s jednoduché nebo vétvené
sporangiofory, které se smérem
vzhlru zuzuji

s oligotrofni, plidni saprofyté

MycoBank

Mortierellaceae, Mortierellales, Mucoromycotina,
Zygomycota, Funagi

Index Fungorum

Mortierellaceae, Mortierellales, Incertae sedis, Incertae G aten " | % ©Alena Kubatova '
sedis, Mortierellomycotina, Zygomycota, Fungi

Mortierella elongata, Mortierella zychae

http://botany.natur.cuni.cz/cs/obrazek/mortierella-zychae-c-1
http://botany.natur.cuni.cz/cs/book/export/html/677



http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=431097&Fields=All
http://botany.natur.cuni.cz/cs/obrazek/mortierella-zychae-c-1
http://botany.natur.cuni.cz/cs/obrazek/mortierella-zychae-c-1
http://botany.natur.cuni.cz/cs/obrazek/mortierella-zychae-c-1
http://botany.natur.cuni.cz/cs/obrazek/mortierella-zychae-c-1
http://botany.natur.cuni.cz/cs/obrazek/mortierella-zychae-c-1
http://botany.natur.cuni.cz/cs/obrazek/mortierella-zychae-c-1
http://botany.natur.cuni.cz/cs/obrazek/mortierella-zychae-c-1
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Systém hub - rise Fungi

Chytridiomycota

i@ 1888 Addizon Wesley Longrman, Inc.

Zygomycota

o]
g 8
== e
E E
=) =]
8 5
< :

o

- MICROSPORIDIA
Kickxellales
Dimargaritales @(xellomyc@
Harpellales
Asellariales
— Zoopagales Zoopagomycotina
< Entomophthorales = Entomophthoromycotina )
/4 . BLASTOCLADIOMYCOTA
- Blastocladiales Blastocladiomycetes
( — Mucorales
Endogona|es Mucoromycot‘na
K |—Mortierellales
/ : : NEOCALLIMASTIGOMYCOTA
T Neocallimastigales "~ N o callimastigomycetes
/T Monoblepharidales Monoblepharidomycetes
-H (T Chytridiales CHYTRIDIOMYCOTA
Spizellomycetales Chvtridi t ]
\'— Rhizophydiales JmCT— ] )
/7~ — Archaeosporales Y
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes
\_ — Paraglomerales A
@ 2
BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA
\ 4

Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Dolipore septum parenthosome
:’I‘(
S _o‘
OPISthOkonta swelling

Fungi, Zygomycota, Kickxellomycotina

s hyfy nepravidelné prehradkované, prehradky s
cockovitou dutinou vyplnénou zatkou ,dolipory"

Kickxellales

s jednosporova merosporangia tvorici se na
vétvich zvanych sporokladia s pseudofialidami

= zygospory vznikaji somatogamicky (kopulace |
proti sobé rostoucich hyf) T4
s saprofyté v pldé nebo exkrementech
s rod Martensella parazit hub | ,_:_;_E:-;;" =
o

http://botany.natur.cuni.cz/cs/book/export/html/566
http://www.mycolog.com/CHAP3b.htm . Coamansia
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Opisthokonta <) @

Fungi, Zygomycota, Kickxellomycotina | | " % %%

3 rod Spirodactylon
s na trusu mysi a krys
2 slozité sporangiofory slouzi k uchyceni v srsti

o

F L - L f '

L - e L R ke =

A " Tk % l::-r - 1 - Felris T -,
7

LT

. i 2id=
http://zygomycetes.org/index.php?id=126 R e Go TR
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Opisthokonta
Fungi, Zygomycota, Kickxellomycotina

Dimargaritales

- dvousporova merosporangia tvorici na
jednoduchych ci vétvenych sporangioforech

- obligatni mykoparazité na druzich radu
Mucorales

- nékteré druhy rodu Dispira mohou napadat i
askomycety

Dimargaris cristalligena

A-C vyvoj dvousporovych merosporangii J. Varia, 1998

R W A D - odpadla merosporangia
. ../ : _.‘_k,a‘ z q.

htt://zygomycetes.org/iek.php?id=114 ) E- sporangiospory
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] Harpella
Opisthokonta

Fungi, Zygomycota, Kickxellomycotina

Harpellales
- trichospory — jednosporova, prodlouzena sporangia F
s jednim nebo nékolika svinutymi priveésky = |
- trichospory jsou v dobé zralosti vystrelovany ‘
- parazité clenovci AN _ ‘
/&rasiﬁc stage in the blackfly ovaries ‘
f\/\)
R LQQ ol \ *
g Released trichospores I
x;nd zZygospores
?
Commensal stage in the A > 16 o P '
blackfly larva's gut B 5 Cysts laid by the da TR
— £ female blackfly
R - ) R y http://www.bcrc.firdi.org.tw/fungi/fungal_detail.jsp?id=FU200802070005
: .-mﬂ_‘“ﬁ“_g‘_w. = ? Qg/
Infestation of mt;la;&_ﬁjﬁ;rwva by Trichospores

trichospores (and zygospores?) produced by cysts
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Opisthokonta

Fungi, Zygomycota, Kickxellomycotina
Asellariales
- arthrospory — fragmentace stelky i
- Ziji na zastupcich sladkovodnich, 4

morskych i terestrickych koryst

Aséllaria ligiae

http://www.nhm.ku.edu/~fungi/monograph/Figures/Fig11-26.htm
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Systém hub - rise Fungi

Chytridiomycota
Zygomycota

i@ 1888 Addizon Wesley Longrman, Inc.
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E
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- MICROSPORIDIA O
Kickxellales
Dimargaritales Kickxellomycotina
Harpellales
Asellariales e
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[~ . BLASTOCLADIOMYCOTA
- Blastocladiales Blastocladiomycetes
( — Mucorales
|_ Endogona|es Mucoromycot‘na
K Mortierellales
/ : - NEOCALLIMASTIGOMYCOTA
T Neocallimastigales "~ N o callimastigomycetes
/T Monoblepharidales Monoblepharidomycetes
— (T Chytridiales CHYTRIDIOMYCOTA
Spizellomycetales Chvtridi t ]
\'— Rhizophydiales JmCT— ] )
/7~ — Archaeosporales Y
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes
\_ — Paraglomerales A
@ 2
BASIDIOMYCOTA
DIKARYA
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. 4

Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Opisthokonta

Fungi, Zygomycota, Zoopagomycotina

germ tube
appressorium

_—

Zoopagales C L S s

- jediny rad

- obligatni parazité jinych hub (Mucorales), ménavek (Rhizopoda) a hlistic (Nematoda)
Exoparazité

- mnohojaderné mycelium ve stari nepravidelné prehradkované

- vytvari apresoria nebo haustoria k prichyceni Ci proniknuti do hostitele

Endoparazité

- silnad vétvena nebo nevétvena, nékdy spiralné stoCena hyfa uvnitr hostitelské burnky
- zastupci rodu Zoopage endoparazité amoeb

http://masters.agron.iastate.edu/classes/514/lesson06/images/apprssorium_redrawn.jpg
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MASARYKOVA UNIVERZITA www.muni.cz

Opisthokonta

Fungi, Zygomycota, Zoopagomycotina

Zoopagales

- spory jednotlivé nebo v retizcich na hyfach (Zoopagaceae)

- 2-8 sporova merosporangia paprscité usporadana na jednoduchych nebo
dichotomicky vétvenych sporangioforech (Piptocephalis, Syncephalis)

® Alena Kubatova

http://botany.natur.cuni.cz/cs/obrazek/piptocephalis-sp-spo-0

merosporangium

sporangiophore

vesicle

'} hypha of

Syncephalis
0 foot-like appressorium
\ A
P iﬁ f\) _;/4 (/l.;yph—a_()f ﬂ.?\“—.-_-\ \ -
© glb ~ Rhizopus host N Y

http://www.uoguelph.ca/~gbarron/2008/syncepha.htm
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Systém hub - rise Fungi

Chytridiomycota
Zygomycota

i@ 1888 Addizon Wesley Longrman, Inc.

— MICROSPORIDIA D
Kickxellales
Dimargaritales Kickxellomycotina
o Harpellales
b Asellariales
PR — Zoopagales D
&'5-' BT - Entomophthorale Entomophthoromycotina
e - Pl .
J?: - Ao BTt e Blastocladiomycetes
Mucorales
E E ( [ Endogonales Mucoromycotina ]
E‘ :E"" K Mortierellales
(] =] / : : NEOCALLIMASTIGOMYCOTA
o T L7 e Neocallimastigomycetes >
L= 8 -] /T Monoblepharidales Monoblepharidomycetes
@ ([ Shywidiales CHYTRIDIOMYCOTA
Spizellomycetales Chvtridi t ]
\_\.— Rhizophydiales JmCT— ] )
/7~ — Archaeosporales Y
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes
\_ — Paraglomerales A
@ N
BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA
\ 4

Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Opisthokonta

Fungi, Zygomycota, Entomophthoromycotina

mycelium v mladi mnohojaderné
u fady zastupcd dochazi k rozpadu mycelia na hyfova téliska
jednosporova sporangia na nevetvenych sporangioforech
sporangia s nepatrnou kolumelou ve zralosti odmrst'ovana

pohlavni proces: (an)izogametangiogamie, neékdy kopulace hyfovych télisek
(somatogamie) Ci tvorba azygospor
fakultativni nebo obligatni parazité rostlin, hub, ale zejména hmyzu ( Entomophtora)

Entomophthora muscae -
plvodce musiho moru

//botit.botany.wisc.edu/toms_fungi/mar2000.html
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Conidiobolus
Fungi, Zygomycota, Entomophthoromycotina, Entomophthorales, Ancylistaceae

Conidiobolus coronatus, Conidiobolus incongruus , Conidiobolus lamprauges
klinicky vyznamné druhy

saprotrofni houby, vyskytujici se v ptidé, na opadu a na trusu

mohou byt pri¢inou mykdz u lidi, koni nebo jinych savcl

(napr. rhinoentomophthoromykdzy)

tropické oblasti Afriky

Fig. 1 - Aspect of the patient at admission.
http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Zygomycetes/Conidiobolus/

http://www.scielo.br/scielo.php?pid=S0036-46652001000400012&script=sci_arttext


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=436126&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92449&Fields=All
http://www.mycobank.org/BioloMICS.aspx?Link=T&TableKey=14682616000000067&Rec=92629&Fields=All
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Conidiobolus
Fungi, Zygomycota, Entomophthoromycotina, Entomophthorales, Ancylistaceae

=

mnohojaderné primarni a sekundarni sporangioly na vrcholu nevétvenych
sporangioford

primarni sporangiola Casto vykliCi a vytvori mensi sekundarni sporangiolu, ktera je
znovu odmrsténa

morfologicky i zplisobem odstreleni jsou sekundarni sporangioly podobné
primarnim sporangiolam

sténa mezi sporangiolou a sporangioforem je ve zralosti slozena ze tri vrstev;

stredni lamela se rozpusti a spora je papilarnim vyklenutim prudce odmrsténa;
papila zlstava na konidii patrna i po odmrsténi

ve starsi kulture se tvori spory (chlamydospory) j‘?)%
s vlasovymi privésky na povrchu
@

Courtesy of

| The Geraldine Kaminski Medical Mycology Library
| Produced by: David Ellis and Roland Hermanis
ight & 2003 i

— Ll
http://www.mold.ph/conidiobolus.htm
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Conidiobolus
Fungi, Zygomycota, Entomophthoromycotina, Entomophthorales, Ancylistaceae

1. Klicici sporangiola s papilou vpravo

2. Sporangioly a chlupaté chlamydospory; vpravo kliCici sporangiola

3. Sporangiola na konci sporangioforu tésné pred odmrsténim; zfetelna papila
4. Sporangioly s papilou, nahore vyvijejici se sporangiola na konci sporangioforu

12 Alena Kubatova

https://www.natur.cuni.cz/biologie/botanika/veda-a-vyzkum/atlas-zygomycetu/seznam/conidiobolus-sp
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Basidiobolus

MycoBank: Fungi, Zygomycota, Mucoromycotinag, Basidiobolaceae, Basidiobolus
Index Fungorum: Fungi, Zygomycota, Incertae sedis, Incertae sedis, Basidiobolaceae, Basidiobolales

-

-

Basidiobolus ranarum - klinicky vyznamny druh

béznou soucasti mikroflory zazivaciho traktu zvifat, na odumrelych
rostlinach, exkrementy plaz{l a obojzivelnik{

plvodce podkozni infekce, méné casto gastrointestinalni infekce
vyskyt v tropickych oblastech (Afrika, Asie)

kolonie zlutoSedé az krémové Sed€, radialné zvrasnéné

satelitni kolonie se tvori klicenim spor odmrsténych z primarni kolonie

http://www.mold.ph/basidiobolus.htm

http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Zygomycetes/Basidiobolus/
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Basidiobolus ranarum

2 hyfy vegetativniho mycelia septovaneé, slozeny z kratkych
jednojadernych segmentl

s dva typy nepohlavnich spor

s  sporangiofory subterminalné zdurelé odmrstuji primarni kulovité
sporangioly

# sekundarni hruskovité sporangioly se pasivné oddéluji od kratkych
uzkych sporangioford

s prenos do hostitelského organizmu: travicim traktem obojzivelnik{ . -
(komenzal) => hmyz => hostitel - b %
N 0N
\..
AN

zygospory  ®pParni sporangiol ' T
e, el - sekundarni sporangioly

http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Zygomycetes/Basidiobolus/ www.doctorfungus.org



http://www.doctorfungus.org/thefungi/Basidiobolus.php
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Systém hub - rise Fungi

< MICROSPORIDIA )
Kickxellales
37 Dimargaritales Kickxellomycotina
z L Harpellales
b Asellariales
i — Zoopagales Zoopagomycotina >
.@; il 8 & Entomophthorales  Entomophthoromycotina >
: ‘ ~ . BLASTOCLADIOMYCOTA
= - ’?: = I e ot Blastocladiomycetes
= = Mucorales
E 8 E E ( [= Endogonales Mucoromycotina ]
£ :E :é" :E"" K L Mortierellales
] 0 o 8 ( Neocallimastigales NEOCALLIMASTIGOMYCOTA
o s o T L7 . Neocallimastigomycetes
E M L= 8 -] /T Monoblepharidales Monoblepharidomycetes
z = -H ([ Chytridiales CHYTRIDIOMYCOTA
o Sp!zellom){cetales Chytridiomycetes )
\_\.— Rhizophydiales J )
/7~ — Archaeosporales
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes
\__— Paraglomerales
p-
BASIDIOMYCOTA
DIKARYA

i@ 1888 Addizon Wesley Longrman, Inc.

|_< ASCOMYCOTA
\

|

Traditional
Zygomycota

( Traditional }

Chytridiomycota

Hibbett & al. (2007)
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sporangium o

Opisthokonta
Fungi, Glomeromycota, Glomeromycetes e
s zastupci vytvareji arbuskularni mykorhizu (AM)
s Ctyri rady Glomerales, Diversisporales, £2
WEIE
Paraglomerales, Archaeosporales myceiium

= mycelium v hostitelskeé bunce vytvari stromeckovite _
vetvené arbuskuly vezikul

s vezikuly — tlustosténné mechyrky

, arbuskulus |l

arbuskuly vezikuly. |

https://sites.google.com/site/135botany/home/lect26-symbiosis-mycorrhizae-lichens
https://cs.wikipedia.org/wiki/Arbuskul%C3%A1rn%C3%AD_mykorhiza
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Glomus sinuosum - sporokarp

Opisthokonta

Fungi, Glomeromycota, Glomeromycetes

s spory se tvori jednotlive, ve shlucich nebo
sporokarpech

s pohlavni rozmnozovani vzacné, Casteji tvorba
chlamydospor

s druhy rodu Glomus a Sclerocystis — mykorhiza v
lesnich plidach

https://sites.google.com/site/135botany/home/lect26-symbiosis- mycorrhlzae -lichens
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