predator



http://www.ceskatelevize.cz/porady/10314241266-hobby-nasi-

doby/213562223000030/video/
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Biotrofni parazité rostlin

Obligatni biotrofni parazité — potfebuji hostitele zivého
- Uzka vazba druhu-druh

- koevoluce gen-gen

- geny rezistence, Slechténi

Taphrina deformans (Taphrinomycotina)
http://opera3.over-blog.com/article-marre-du-taphrina-
deformans-51489595.html

padli jablonove
(Podosphaera leucotricha, Pezizomycotina)
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Figure 2 Diagrammatic representation of infection stneciures of a cereal mst
fungus, (o) Uredinial infection structures at 60 h. U, urediniospore; GT, garm tubse;
A, appresons; GO, stomatal guard cell; PP, penetration peg; 3V, substomatal
visiche IH, infection hyphas; PH, primary haustona; ICH, intercellular hyphae; H,
aciditional haustora, Drawn by James Chang, Reproduced from Harder (1984),
(b)) Crogs section of invaded host cell at the site of penetration to dhow thirse-
dimesrsinnal répretentation of o mature hausteri and aswocation with host cell
arganelles, E, EH, extrabustanal matris; BEM, extrahaustonal membeane; ER,
endoplasmic reticulum; FM, fungal nucleus; G, golgi body; HE, hawstorial body;
HRAC, hawstorial mother cell; HR, haustorial neck; b, mitochaondria; M, host
nudleus; P, plasmalemmea; R, ring neck; T, wbule comgles; W, wisiche; W, bost cell
waall. Draven by James Chong. Reproduced from Harder and Chomg {19847,



Biotrofni parazité rostlin

- tigmotropizmus

AlexopOUIOS (1994) i icumi be 5 Mo by oo oA Wi



Houbovi parazité rostlin

Nekrotrofni parazité — zabiji hostitele a pak jej dal zuzitkovavaji

- toxiny vedouci k usmrceni

- lytické enzymy pro rozklad

gy

.Rice blast, Magnaporthe grisea (Pezizomycotina) http://en.wikipedia.org/wiki/File:Rice_blast.jpg



Houbovi parazité rostlin

tostni parazité (nekrotrofni)

v

Fakultativni parazité — saprotrofove, pfilezi

I,

juveniln

- hostitel oslaben stresem

Nectria fuckeliana (Pezizomycotina)

http://www.padil.gov.au/



Nekréza jasanu (ash dieback)

- prvni symptomy v pol. 90. let (Pobalti, Polsko)

- Fraxinus excelsior




Nekréza jasanu (ash dieback)

- izolace hub z listll, vyhonu, nekroz

o



Nekroza jasanu (ash dieback)

- Chalara fraxinea (Pezizomycotina, Kowalski 2006)

-y



Nekréza jasanu (ash dieback)

- ovéreni patogenity
(Kowalski & Holdenrieder 2009)




Nekroza jasanu (ash dieback)

- e teleomorfa Hymenoscyphus albidus? (Pezizomycotina, Helotiales,
Kowalski & Holdenrieder 2009)

- bézny v Evropé, saprotrof (1?)
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. Microscopic airborne
spores of the fungus
land on ash leaves in
late summer

6. Each mushroom
releases thousands of

ready to start the

eycle againll them r'npl'dly.

spores into the air fop e %
ﬁ DA . e 2. ...and kills

& 3. Then it
grows into

" summer the 1-‘ % the branch

fungus -\ and trunk
and Kills

mushroom e Pl In autumn, them too.

structures on§EesS¥sm. leaf and stalk

the dead leaf AW VeS fall to the

stalks. i ¥ oodland floor.

op-the-genetic-tools-to-fight-ash-dieback-18931






Nekroza jasanu (ash dieback)

- vznik mutaci? zkrizenim? introdukce?

- introdukce! Z Japonska, z F. mandshurica!

Hosoya & al. (1993)!!!



FUNGAL ECOLOGY § [(20012) 663—bbo

available at www sciencedirect.com

SciVerse ScienceDirect

journal homepage: www. elsevier.com/locate/funeco

Rapid invasion by an aggressive pathogenic fungus
(Hymenoscyphus pseudoalbidus) replaces a native decomposer
(Hymenoscyphus albidus): a case of local cryptic extinction?

L.V. MCKINNEY®, .M. THOMSEN®, E.D. KJA£R", S.B.K. BENGTSSON", L.R. NIELSEN**

“Forest & Landscape, Faculty of Science, University of Copenhagen, Rolighedsvej 23, DK-1958 Frederiksberg C, Denmark
BDepartment of Forest Mycology and Pathology, Swedish University of Agricultural Sciences (SLL), Box 7026, SE-75007 Uppsala, Sweden



Grafidza jilmU (dutch elm disease)

- Ophiostoma (Graphium) ulmi (Pezizomycotina)

- (z Asie?) do Evropy kolem r. 1910,
likvidace 10 — 40% porostu s jilmy

- pfenasecC Scolytus

=g L] = §
L - L3 . r e ;L' SIEET40

Ophiostoma ulmi

http://www.forestryimages.org/brows
e/detail.cfm?imgnum=5366740

------

Brasier (2001)

http://www.extension.umn.edu/yardandgarden/YGLNews/YGLNewsJuly12007.html



Grafidza jilmU (dutch elm disease)

- Ophiostoma novo-ulmi (Pezizomycotina)
- z V Evropy do celého sveta kolem r. 1940, jesté agresivngjsi

- prenasec Scolytus

Ophiostoma novo-ulmi

il il T

Brasier (2001)

http://www.invasive.org/gist/esadocs/ophiulmi.html



Plisen bramborova (potato blight)

Phytophthora infestans (Peronosporomycota)
- pricina hladomoru v Irsku (1845 - 1852) a Skotsku (1846 - 1852)

- tfetina lidi zavislych na bramborach
- 1 mil. smrt, 1 mil. do USA

REREVARNO L
http://botany.upol.cz/atlasy/syste
m/system.php#chromista

http://en.wikipedia.org/



Plisen bramborova (potato blight)

Phytophthora infestans (Peronosporomycota)

http://en.wikipedia.org/



Chradnuti olsSi

Phytophthora alni (Peronosporomycota)

- odumirani porostu v Evropé

1

Ty _ U“ e
T Nt 2N A TSV
VT ] g W R R O



Rez kavovnikova

Hemileia vastatrix (Pucciniomycotina)

- napada kavovniky
(Coffea spp.)

- poprve v Keni 1861
- Sri Lanka 1869
- Afrika a Asie 1920

- nahrazovana €ajovniky
a kaucCukovniky

http://upload.wikimedia.org/



Rostlinni parazité

- mohou vyznamneé ovlivihovat populace a spoleCenstva rostlin

- vetsSi efekt, pokud jsou rostliny ve stresu (zmény klimatu, znecisténi ovzdusi, ...)

- diky Clovéku kalamitni stavy:
jednodruhové plantaze (pole, skolky, ...)
introdukce exotickych rostlin (okrasné dreviny)

introdukce novych patogenu (nahodné, nerespektovani
karantény)

- volny pohyb vyrobkul a surového dreva (turisti!)
- palety a krabice ze dreva (!)



Houbovi parazité Zivocichu

- houby mohou napadat povrch nebo vnitrek
- lokalni a systemické mykdzy

- parazitickych druht na zvifatech méné nez na bezobratlych
= teplokrevnost je zfejmé vyznamna bariéra pro houby



P araz Ité be Z O b ratlyc h http://www.uoguelph.ca/~gbarron/MISCELLANEOUS/entomoph.htm

Entomophthora muscei

(Entomophthoromycotina)

E. grylli
I - sarancata r ikl | e e X
1 Iji http://spatafora.science.oregonstate.edu/images/random/Entomophthora%20sp.JPG




Parazité bezobratlych

Cordyceps spp. (Pezizomycotina)
- summit disease

- ovlada nervovou soustavu

Cordyceps lloydii

&l . Gilbyert UT Austin

©L. Gilbert UT Austin

Cordyceps dipterigina

http://www.utexas.edu/courses/zoo384l/sirena/species/fungi/



afe.com/watch/331826/ant_fungus/



Parazité obratlovcu

Batrachochytrium dendrobatidis (Chytridiomycota)
- globalni masivni vymirani obojzivelnikt
- oteplovani ovliviuje Sireni

- keratinofilni, v pokozce

", FAarile
sopipares; 5
swim b eater,

prm zacsprrangitm

Y

http://www.habitatadvocate.com.au/?tag=batrachochytrium-dendrobatidis
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Parazité obratlovcu

Batrachochytrium salamandrivorans (Chytridiomycota)

- objeven a popsan 2013 S

- NizSi teplotni optimum E
- letalni pro mloky skvrnité

- v Evropé!

Fig. 3. Microscopy of the skin of a fire salamander that died due to in-
fection with B, salamandrivorans. (4) Immunochistochemical staining of
a S-pm skin section. Intracellular colomal thalli abound throughout all epi-
dermal cell layers and are associated with erosive lesions. (5cale bar, 20 pm.) (B)
Transmission electron microscopy picture of an intracellular colonial thallus of
B salamandrivorans inside a keratinocyte (S5cale bar, 4 pm.)



White nose syndrom

Pseudogymnoascus (Geomyces) destructans
(Pezizomycotina)

- zimujici netopyfi
- predCasné probuzeni = vyCerpani a smrt

- keratinofilni a psychrofilni

" napadeni netopyfi Myotis myaotis,
Byci skala, 2010
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Map by Cal Rutcldodi, P G Crommicnion




White nose syndrom

- boltce, blany, Cenich

Puechmalle & al. (2010)

Fig. 1. (A} A little brown bat, found in Howes Cave on
& January 2008, exhibits white fungal growth on 5 muezle,
aars, and wings. (B) Fungal imvasion of bat skin (penodic
acid=5chiff stainl. Hyphae cover the epidermie hick amoal:
fill hair follicles, sehacenie glands, and sweat glands (thin
amows); breach the basement membrane; and imade regional -
tissue (amowhead), (Inset) Curved conidia associated with the 2
epidermis. (C) WhS-asodated Geomyres spp. bolate staimned

with bctophenal cotton blue, Scale bars indicate 10 um



Parazité clovéka
Mykozy

- omezené lokalné na kuzi a kozni derivaty, zanéty, dermatomykozy
= vlasy, nehty, citliva kize ve vihku a teple (mezi prsty na nohou)

= vzacné dychaci trubice (Schizophyllum commune, Agaricomycotina)
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Vit Hubka, Nada Mallatova

Vlaknité houby z povrchu
lidského téla

Mikroskopickeé vliknité houby, éasto laicky cznatované jako plisné, jsou orga-
nismy béEné izolované z povrchu lidského téla pfi podezfeni na dermatomykao-
zu - mykotické onemoeniéni ki#e, nehti, vlasi, vousd a sliznic. V fadé pfipadi
jde skuteénd o pivodce, mnohdy ale neni souvislost s chorobou jednoznadéni
it jir zapotfebi dalfich postupi k potvrzeni role Bzolovandho organismi. Problema-
tické nitkdy bivd | jeho delinitival ur®eni, kierd mide pomoci pH rozhodovind
o lééhé a pfedstavuje cennou informaci pro epidemiologii, K poznatkim z oblas-
ti biologie dermatomykologicky vyznamnych hub pfibyla v poslednich letech
fada dilezitych objevii, a to nejen diky pokrokim molekulirni hinlogie. Eko-
logie téchta druhd e velmi pestrd a zajimava, ale v nékterdch pipadech jsou
naze pormatky jen dtrzkovité, navedory jejich lékafské vwmamnosti.




Parazité clovéka
Mykozy

- systémové mykozy
= plice (Aspergillus fumigatus, Pezizomycotina)

= cely organizmus (Candida albicans, Saccharomycotina)

- leCba obtizna, podobnost s lidskym télem

FARMAKOTERAPIE PRO PRAXI

SYSTEMOVE
MYKOzZY

Anna Jedlickova

+ diferencidlni diagntza
* farmakoterapie

* chyby a omyly

http://www.digitalapoptosis.com/archives/science/Candida.jpg

PEFSENIUE BIARDONF




Mykoparazitizmus

- mycelia obou hub vzdy v kontaktu
- penetrace nebo apresorium

- biotrofni nebo nekrotrofni vyziva

- v kultufe obtizny rust a sporulace bez hostitele

- pozitivni chemotropizmus k hostitelské hyfé






Mykoparazitizmus

Piptocephalis fimbriata (Zygomycota)
- na koprofilnich saprotrofech

http://taibif.org.tw/nbrpp/fungi.php?select=Piptocephalis+fimbriata



Mykoparazitizmus

Boletus parasiticus vs. Scleroderma citrinum

(Agaricomycotina)

http: I, meSS|ahed/Oakes/fung| on Wood/puffbaII/
species%20pages/Scleroderma%?20citrinum.htm

"‘t 3. Cordyceps ophioglossoides

. 0 *‘ = 4 vs. Elaphomyces granulatus (Pezizomycotina)
http //grzyby strefa.pl/Cordyceps_ ophmglossmdes html



Mykoparazitizmus

Spinellus fusiger (Zygomycota)

vS. plodnice Mycena spp.




i

Dutchi, nevim, co po nas
de, ale vsadil bych si, ze
néjaka Dactylellina




a bicolor
blicaffairs.linl.gov

Figure 1 Predation on animals by an ectomycaorrhizal fungus.
250 - Effect of different soil fungi on the survival of springtails is shown,
c where ‘Lb" and ‘Cg’ represent the ectomycorrhizal fungi Laccaria
bicolor and Cenococcum geophilum, respectively, which are both
associated with the tree roots of Ainus strobus; Ch, Cladosporium
herbarum and Ep, Epicoccum purpurascens, both  fungal

I c

150 - T
saprobes; control, no fungus. All organisms were collected from a
forest dominated by P sfrobus in Ontario, Canada. Experimental
100+ tf units consisted of a single fungus growing on nutrient agar in Petri
b dishes. Hifty springtails placed on the fungal cultures were incu-
50 4 f‘ T bated for two weeks at 20 °C and the number of living (red bars)
and dead (blue bars) springtails then recorded. Animals were sec-
0. a B B B B tioned and analysed for internal hyphal infection. Lettering on bars

Lb Cg Ch Ep

Control represents differences at the significance level P < 0.05 following
'Klironomos & Hart (2001) - Nature

200

Number of animals

a Tukey post-hoc test; n=10. Error bars represent 1 s.e.




Nematofagni houby

Proé¢ had’atka?
- vV pudé, na opadu a tlejicim drevé

- pocCetna a druhové bohatéa skupina bezobratlych

Jak je lovit?
- pasti, sité a lapace
- chemickeé atraktanty pro hadatka

- toxiny a narkotizacni latky pro znehybnéni kofisti
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Fig. 10.5 Capture of rotiters by Zoophagus pectosporns, Several rotifers caught on
the same hyphal system as a single nematode [arrowed). Bar = 100 pm (from
Saikawa et al., 1988, Mycologia, 80, © 1988 New York Botanical Ganden).




Nematofagni houby

Typy pasti

Lepkavy knoflik (,sessile adhezive knob®) — vybézek na f/__&_ﬁ
hyfé, hadatko se pilepi po kontaktu; Nematoctonus
(Agaricomycotina) g

Postranni mycelialni vétve (,adhezive columns®) — nékolikabunécné %
lepkave utvary; Gamsylella (Pezizomycotina) 1| ]

http://www.masozravky.com/rody/
houba/DraveHouby/pasti.htm



Nematofagni houby

Typy pasti

Fixni oka (,non-constricting rings“) — neselektivni, na drobna hadatka,
spolu s knofliky lepivymi nebot méné ucinng,; =
Dactylellina (Pezizomycotina) ﬂ

Stahujici oka (,constricting rings") - zvétsi objem béhem 0,1 s,
nejrychlejsi pohyb u obligatnich parazitd;
Drechslerella (Pezizomycotina)

Sité (,nets“) — lepkave po celem povrchu, 3D, v prostoru, nespecificky
lov; Arthrobotrys (Pezizomycotina)

http://www.masozravky.com/rody/
houba/DraveHouby/pasti.htm



Nematofagni houby

Typy pasti

Sekrecni bunky (,secretion cells*) — obsahuiji toxin paralyzujici hadatka, i
ti jsou pak prorustani myceliem; Pleurotus (Agaricomycotina) Q

e
Toxické mycelium (,toxic mycelium“) — nespecificky utvar, hadatko 2
napichne hyfu a je otrdveno, nové hyfy jej obrostou a kolonizuji; Y 4
Hyphoderma (Agaricomycotina) A=

~
. /7/

http://www.masozravky.com/rody/
houba/DraveHouby/pasti.htm



Nematofagni houby

Ekologicky vyznam

- saprotrofové

- kompetitivni vyhoda pfi nedostatku N
- vliv na populace hadatek

X fada pudnich hadatek mykofagni (vysava hyfy)



Parazite a predatofri - shrnuti

- kterymi mechanizmy je houba pfizpusobena k parazitovani rostlin?
- se kterymi parazity zivo€ichtu se muzeme bézné setkat?

- co ziskavaji houby predaci hadatek

Namety pro vyuku, domaci ukoly, zamysleni ...
Ktere faktory vedly k propuknuti rozsahlych epidemii paraziti?

Ktere epidemie parazitii mély vyznam pro lidskou spolecnost?
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