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Klasifikace — Fise Fungi

Plantae

Glaucophytes
Red algae
Green algae
+ plants Radiolaria

Cercozoa
(incl. Foraminifera?)

Rhizaria

Euglenozoa

Heterolobosea
Jakobids

Oxymonads
Animals Trimastix Excavata
. Choano- Malawimonas
Op|3th0k0nta flagellates Biplomonadsd
etortamonads
Ichthyosporea Carpediemonas
Nucleariid_ amashae s m Apusomonads Parabasalids

o ]
milc-_:ggsg;; éll'?d?é) / ! : R E (Collodyctionids
? ¥ Centrohelid Heliozoa
Eukaryotes
Prokaryotes
Eubacteria Archaea

Alternativni systém eukaryot (Simpsona & Rogera, 2004)
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Klasifikace — rFise Fungi
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Chytridiomycota
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Basidiomycota

< MICROSPORIDIA > >
Kickxellales
Dimargaritales Kickxellomycotina
Harpellales
Asellariales
— Zoopagales Zoopagomycotina
< Entomophthorales  Entomophthoromycotina >
~ . 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
@ N
BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA
. J

Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Opisthokonta

Fungi
Microsporidiomycota (Microsporidia)

zastupci jsou vysoce specializovani obligatni vnitrobunécni parazite, vetsinou
vegetujici v cytoplazmé hostitel

k05m0|30|ltn| proteinovy chitinovy endospor plasm.membrana bazalni
exospor polaroplast  disk

v bunécné sténe spor je chitin Y I T iy
LT[ e
SR

Ph

polarni

ribc.znmy trubicka

http://www.stanford.edu/class/humbio103/ParaSites2006/Microsporidiosis/microsporidial.html
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Opisthokonta
Fungi
Microsporidiomycota (Microsporidia)
zvlastnosti oproti béznym eukaryotlim: 70S ribozomy (znak shodny s prokaryoty),
dikaryoticka jadra, chybi mitochondrie a centrioly, redukovany Golgiho aparat ,
spory obsahuiji specifické organely neznamé u jinych organizm{ (polové viakno,
polaroplast a Gtvar podobny vakuole)

1-2 _]ad ra proteinovy chitinovy endospor plasm.membréna BEzalne
exospor polaroplast  disk

Paolar cap

polaroplast

polové viakno

polarni
trubicka

ribozomy

Gtvar podobm'/ vakuole stocené polarni vliakno

http://www.stanford.edu/class/humbio103/ParaSites2006/Microsporidiosis/microsporidial.html
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Opisthokonta
Fungi
Microsporidiomycota (Microsporidia)
Zivotni cyklus v burice hostitele
zacCina vstupem obsahu spory mikrosporidie (sporoplazma) do hostitelské buriky

meront: nezralé parazitické plasmodium - merogonie (schizogonie) — zmnozeni
jader a rlst merontu v burice

rozpad plazmodia a splyvani jader

I-SpOroplazma aJjada,  p ostitelska buiika

SporOnt délici se merogonif
vznik spor ve sporofornim mechyrku /
Intracedlular deuelopme;':t of E. bieneusi and E. inlestinals spores. i SporObIaSty &
0A A (2] ®© 0 06 0
@@ CRLA LA .-'. .,-- TR T Y Y e,
©O TNy da S8%s :
®® || See Tegb 8. zralé
@‘\_C) O QE’CQ- SPOry ~—d
6. zygoty ,
——— e 7 paraziicke
.OAA o ® 0 06 0 mgchyfku ‘ ﬁﬁg‘gﬁ%lum
@ o YT ATy -.,..-,-..-.'.'..'.'\'-'.-',.. | @
oy 5 A . DC AT L = — 3.vyvoj parazitickéh
& / . rozpad plazmodia™s__ ]~ N\ &7 i
O O. _O OO a sgl'vapnl'jader g o Ao
'\ (dikaryon?) <chyfek :
Encephalitozoon intestinalis® mechyre 4. plazmodlum

“Developmeant ingide parasilophorous vacuole also occurs in E. heflern and E. cumicull
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Opisthokonta

Fungi
Microsporidiomycota (Microsporidia)

Systematickeé usporadani: nejcasteji dve skupiny (tridy):
Dihaplophaseomycetes (Dihaplophasea): zahrnuje rody s dikaryd
velmi kratka, nejznaméjsi rody Nosema, Caudospora.
Haplophaseomycetes (Haplophasea):netvori dikaryotickou fazi, diploidni jadro
se ihned meioticky déli, nejznaméjsi rody Enterocytozoon, Glugea.
parazité predevsim hmyzu, ryb a obratlovc vcéetné clovéka
Nosema apis (vCeli Uplavice)

Glugea — parazit ryb, plaz{ a obojzivelnikl

Enterocytozoon a Encephalitozoon - parazité obratlovcl véetné clovéka

14 druht z 8 rodl klinicky vyznamnych

plvodci prijma, zanétl rohovky, zanétliva loziska vnitfnich organt

zdroj nakazy: kontaminované potraviny,voda nebo vdechnuti spor ¢i uchyceni na
rohovku

http://www.vuvb.uniza.sk/Zoology/zoo_web/protozoa.html
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Klasifikace — rFise Fungi

< MICROSPORIDIA )
Kickxellales
37 Dimargaritales Kickxellomycotina
z L Harpellales
b Asellariales
— Zoopagales Zoopagomycotlna D)
| ; & Entomophthorales En smonhibore
‘ﬂ;ﬁf ( Blastocladiales
*E E % % ( — Mucorales
9 4 -4 . [ Endogonales
E E E E K Mortierellales
E E 3 E C Neocallimastigale
E (] = | » /T Monoblepharidales Monoblepharl oI
|5 m L /T Chytridiales
o Spizellomycetales
\\— Rhizophydiales
/7~ — Archaeosporales
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes
\__— Paraglomerales 4
@ B
BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA
. J
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Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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0 p i Sth (0] ko nta ﬁolokarpické stélka, end%biotické
Fungi 0 /"

Chytridiomycota
Chytridiomycetes

vegetativni stélka:

- jednobunécna, holokarpicka
- eukarpicka s rhizoidy k zakotveni bunky v substratu
- mnohojaderné (coenocytické) mycelium bez prehradek
rhizoidy — kratké nevétvené nebo veétvené rhizomycelium
bunécna sténa s chitinem a polyglukany .
vyziva absorpcni =
jako jediné maji pohyblivé zoospory

stélka endobioticka

> eukarpicka stélka / ‘

stélka epibiotickd
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Opisthokonta .o G "
Fungi

lsogarmie Anisagamie Cogamie

Chytl‘idiamycota = Heterogamie
Chytridiomycetes

nepohlavni rozmnozovani pomoci jednobicCikatych (opistokontnich)
zoospor vznikajicich v zoosporangiich

typy zoosporangii dle zptisobu otvirani: operkulatni (otevira se
vickem), inoperkulatni (obvykle stérbinou)

pohlavni rozmnozovani vykazuje znac¢nou rozmanitost u rtiznych
skupin

izogamie, anizogamie, oogamie, vzacneé i (0o)gametangiogamie nebo
somatogamie (splyvani rhizomycelii)

u fady druht neni pohlavni cyklus znam

zivotni cyklus haploidni (haplo-diploidni, vzacné diploidni)
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Klasifikace — rFise Fungi

< MICROSPORIDIA )
Kickxellales
oy Dimargaritales Kickxellomycotina
z L Harpellales
b Asellariales
— Zoopagales Zoopagomycotina >
6'; - Entomophthorales  Entomophthoromycotina >
F : = /~ . BLASTOCLADIOMYCOTA
= - J?: - . Blastocladiomycetes
= - Mucorales
§ E E E ( [ Endogonales Mucoromycotina ]
£ :E E‘ :E"" K Mortierellales
] 0 o 5 ( Neocallimastigales NEOCALLIMASTIGOMYCOTA
o s o T L7 Neocallimastigomycetes
£ N < 2 /—— Mopnahblepharidales Monoblepharidomycetes ™
< k0 T ghytridiales CHYTRIDIOMYCOTA [
o pizenomycetales chut ——
\_\.— Rhizophydiales g J )
/7~ — Archaeosporales Y
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes
\_ — Paraglomerales

p-
|_< BASIDIOMYCOTA

DIKARYA

AN

|_< ASCOMYCOTA

G 4
Traditional Traditional

( Zygomycota } (Chwridiomycota :'

Hibbett & al. (2007)

i@ 1888 Addizon Wesley Longrman, Inc.
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Opisthokonta
Fungi
Chytridiomycota
Chytridiomycetes
Chytridiales

saprofyté ve vodnim prostredi nebo v plidé

cca 500 druhl

stélka:

- vétSinou jednobunécna

- monocentricka

- polycentricka (eukarpicka stélka s vétSim poctem zoosporangii)

- endobioticka (cela uvnitr bunky hostitele)

- epibioticka (zoosporangia na povrchu hostitele, rhizomycelium v bunkach hostitele)
- interbioticka (rhizomycelium zasahuje do nékolika hostitell najednou)
izogamie, vzacné€ji anizogamie a somatogamie

Synchytrium
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Opisthokonta
Fungi
Chytridiomycota
Chytridiomycetes
Chytridiales

Synchytrium endobioticum
plvodce rakoviny bramboru (prisné fytokaranténni choroba)

kli¢ivost spor je az 20 let, pri vyskytu se pozemek nesmi dlouhou dobu
obhosporadovat

s bradavicnaté nadory

http://www.forestryimages.org/browse/detail.cfm?imgnum=0454023
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Opisthokonta
Fungi
Chytridiomycota
Chytridiomycetes
Chytridiales

Synchytrium endobioticum - stélka holokarpicka

zralé odpocivajici

prosorus _
sporangium

3. Vafia, 1998 (letni vytrus)
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Klasifikace — rFise Fungi
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Chytridiomycota
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Ascomycota ;{} 3
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— MICROSPORIDIA D
Kickxellales
Dimargaritales Kickxellomycotina
Harpellales
Asellariales
— Zoopagales Zoopagomycotina
< Entomophthorales  Entomophthoromycotina >
/4 . BLASTOCLADIOMYCOTA
I e ot Blastocladiomycetes
( Mucorales
I_ Endogona|es Mucoromycot.na
K |— Mortierellales
/ : : NEOCALLIMASTIGOMYCOTA
{— Neocalimastigales "~ Neo callimastigomycetes )
Monoblepharidales Monoblepharidomycetes ™

L\

—

Spizellomycetale

CHYTRIDIOMYCOTA )

hizophydiales /)
/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
Fungi
Chytridiomycota
Chytridiomycetes
Rhizophydiales

s vyjmut z radu Chytridiales na zakladé vysledkd sekvencovani ribozomalni DNA
s stélka monocentricka, eukarpicka, epibioticka
5 Rhizophydium pollinis-pini — napada pylova zrna borovice tlejici ve vodé

Spizellomycetales

# odlisna ultrastruktura zoospor od radu Chytridiales

% Olpidium — parazité ras, hub a cévnatych rostlin

2 O. brassicae —nekroza, Cernani hypokotylu brukvovitych

Figura 26. Rhizophydium sphaerotheca. Zoosporingio em griio de plen,

Figure 26. Rhizophydium sphaerotheca. Zoosporangium in pollen grain,

http://www.scielo.br/scielo.php?script=sci_arttext&pid=s1676-06032007000300032
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Klasifikace — rFise Fungi

- MICROSPORIDIA D
Kickxellales
oy Dimargaritales Kickxellomycotina
: Harpellales
Asellariales
— Zoopagales Zoopagomycotina
< Entomophthorales  Entomophthoromycotina >
/4 . BLASTOCLADIOMYCOTA
as - - - - Blastocladiales Blastocladiomycetes
- 5 5 = ( — Mucorales
g o o o - Endogonales Mucoromycotina
£ :E E‘ :é" K Mortierellales
% 9‘ § % K |\lema'h-n,lastl-ga|esNEOCALLINIASTIGOMYCOT;I\
— ] —
= (] < [ /T Monoblepharidalesaignoblepharidomycetes>
£ I:i'lg| /T— Chytridial
5 L — ridiales
— Spizellomycetales Ch ?:’TTRIDIC:MYC?TA
\'— Rhizophydiales JmCT— ] )
/7~ — Archaeosporales Y
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes
\_ — Paraglomerales A
@ 2
BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA
\ 4
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Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Opisthokonta
Fungi
Chytridiomycota
Monoblepharidomycetes
Monoblepharidales

saprofyté rostlin a zivoCich{

dobre vyvinuté, vétvené mnohojaderné mycelium
zoosporangia valcovita

oogamie

typicky pénovity vzhled

zastupci jsou rozsireni prevazné v tropech a subtropech ve vodnim prostredi ¢i padé

http://www.bionet-skola.com/w/Mastigomycotina
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Klasifikace — rFise Fungi
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Chytridiomycota
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Ascomycota ;{} 3
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— MICROSPORIDIA D
Kickxellales
almarﬁalntales Kickxellomycotina
arpellales
Asellariales
— Zoopagales Zoopagomycotina >
< Entomophthorales  Entomophthoromycotina >
[~ . BLASTOCLADIOMYCOTA
. Blastocladiomycetes
( — Mucorales
|_ Endogona|es Mucoromycot.na
K Mortierellales
E—— Neocalimastigal EOCALLIMASTIGOMYCOTA
/T Monoblepharidales Monoblepharidomycetes
1 /T— Chytridiales
T Spizellomycetales ch ?rdTTRIDIC:MYC?TA
\_\.— Rhizophydiales JmCT— ] )
/7~ — Archaeosporales Y
— gilversisplorales GE(IJMEROMYC?T&
— Glomerales omeromycetes
\_ — Paraglomerales A
@ N
|_< BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA
\ 4

Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Opisthokonta

Fungi
Neocallimastigomycota
Neocallimastigomycetes

Neocallimastigales

- mala skupina anaerobnich saprofytnich
organizm{ Zijicich v zazivacim traktu bylozravcl |
(5 rodd, cca 16 druht )

- dobre vyvinuté, vétvené mnohojaderné
mycelium

stélka mono- nebo polycentricka
rod Neocallimastix

http://www.bsu.edu/classes/ruch/msa/wubah/10-3.jpg
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Klasifikace — rFise Fungi
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Chytridiomycota
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Ascomycota ;{} 3
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- MICROSPORIDIA D)
Kickxellales
almarﬁalntales Kickxellomycotina
arpellales
Asellariales
— Zoopagales Zoopagomycotina >
& Entomophthorales
~ . BLASTOCLADIOMYCOTA
- Blastocladiales astocladiom
( — Mucorales
|_ Endogona|es Mucoromycot.na
K Mortierellales
{ ; : NEOCALLIMASTIGOMYCOTA
{— Neocalimastigales "~ Neo callimastigomycetes )
/T Monoblepharidales Monoblepharidomycetes
1 /T— Chytridiales
/ Spizellomycetales CHYTRIDIOMYC?TA
\\_ Rhizophydiales Chytridiomycetes 2
/7~ — Archaeosporales Y
— gilversisplorales GE(IJMEROMYC?T&
— Glomerales omeromycetes
\_ — Paraglomerales A
@ 2
|_< BASIDIOMYCOTA
DIKARYA
|_< ASCOMYCOTA
G 4

Traditional
Zygomycota

Traditional .
Chytridiomycota

Hibbett & al. (2007)
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Opisthokonta
Fungi
Blastocladiomycota
Blastocladiomycetes
Blastocladiales
coenocyticka polycentricka stélka, nebo sekundarneé redukovana naha stélka bez
rhizoidd.
- izogamie, anizogamie
- saprofyté rostlin a zivocichl v teplejSich oblastech

- parazité na rostlinach (Physoderma), v hyfach jinych hub, na vodnich Zivocisich, v
coelomu larev hmyzu ( Coelomomyces)

rod Allomyces rlizné typy zivotnich cyklG

http://www2.mcdaniel.edu/Biology/botf99/fungifromweb/mastigo. html
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Zivotni cykly

Podle podilu haploidni a diploidni generace v zivotnim cyklu rozliSujeme:

haplobioticky
haplo-diplobioticky
diplobioticky
haplo-dikaryoticky
dikaryoticky
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Zivotni cykly

Zygomycota

Haplobioticky 8
s prevahou haploidni -'.-/ Pt
generace - vegetativni stelka je =i~ | @ NWo T (e
haploidni, zygota je jedinou DB Sl

Asexual
FReproduction

Haploid spores ange
raleased. asexually

y i - & . -
Hyphae of ﬁ and| ' pe A naploid hypha

diploidni burikou, pfi jejim Fem o |
kliceni probéhne meioza a
vyroste nova haploidni stélka

=) Mycelium

Sexual
Reproduction

Lygospora
ll {dipload)

melosis and becomes
filled with haploid nuclai.

E} Oz mating type [_ Haploid (M)

--'n Opposite mating type [ Diptaid (2N)
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Zivotni cykly
Haplo diplobioticky

vegetativni stélka diploidni (sporofyt), haploidni faze omezena pouze
na gamety (gametofyt)

stridani generace haploidni a diploidni, tj. rodozména -
sporofyt vytvari zoosporangia, gametofyt pak gametangia: gamety (n)
— zygota (2n) — diploidni sporofyt (2n) — meioza - haploidni meiospory
(n) — gametofyt (n)

izomorficka rodozména, heteromorficka rodozmeéna
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Zivotni cykly

aploidni stélka nesouci gametangia

Allomyces macrogynus gametofyt)
Blastocladiomycota
Haplo-diplobionticky
BNE s RGE samci
Jg.gj IR gametangium
- _ samiCi
meiosparangium gametangium

=/meiospo
i S

kopulace

diploidnl'stéllé\ _ g
(sporofyt) N | karvogamie £
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klicici zygota \ ot

plazmogamie
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Zivotni cykly

Allomyces moniliformis
Blastocladiomycota

Diplobionticky
gametofyt zcela potlacen
jediné haploidni bunky jsou
gamety, cely zbytek cyklu
probiha v diplofazi
meiosporangia — meiodza —
haploidni zoospory — encystace

+ mitoza — cysta se 4
gametami — kopulace — zygota

— sporofyt
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haploidpt
Z00Spory

meiosporangium

kopulace
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(sporofyt) ~ aryogamie 2’

. (n+n) /

Klitici zygota  # P
Wiy zygota

plazmogamie




oOoooooooo
oooDoooOoooaO
oOoooooooo

MASARYKOVA UNIVERZITA www.muni.cz

Zivotni cykly

Haplo-dikaryoticky

-,
'

do zivotniho cyklu je vlozena
dikaryoticka faze
charakteristicka tzv.
konjugovanymi mitdzami
(soucasné mitdzy obou jader)
haploidni faze(n) =>
plazmogamie => dikaryofaze
(n+n) => karyogamie =>
diploidni faze (2n; obvykle
omezena jen na zygotu) =>
meioza => haplofaze

Ascus ) Ascospores
Second _ \ (n)

meiotic 5 ' ! Ascospores
division Mnoggg \ / released
First K/ \

meiotic Karyogamy

o & (n+n)
divison Q{ﬁ\
Sterile hyphae (n)
/ y (i
\ Dikaryotic Conidiospores
I, ; ] ascogenous
\ o, hypha ./\

' 7 o e (n+n) o=
\‘)\’\ ; . _/'*'—‘\o

I'\ Conidophore 7 Asexual
\ \ R reproduction
by conidia

Developingj‘
ascogenous
hyphae (n+8
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Zivotni cykly
Dikaryoticky

Dikaryotic
— PLASMOGAMY —_ n mycelium Basidiocarp
|s (dikaryotic)
ﬁ/ﬂ
! e
@ : e B
Haploid - Gills I
mycelia with basidi

Dispersal o [,
and . .
germination Sexual Dikaryotic

reproduction mycelium

Basidium containing
four haploid nuclei

'*@\

Basidium
(5] (] Haploid (n)
Basidiospore Diploid | | Dikaryotic (n + n)
Sl | Diploid (2n)
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