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Pavel Kanterck
+To neni plisen, to je angorskej pavouk!”




Problém se casem muze vytratit, avsak lidé, kteri
pracuji na jeho reseni, pretrvavaji.

(Murphyho zédkon)



Houby dle substratu

- Fada druhu hub je nespecificka, tzv. houby ,v pudé, opadu, na dfeveé, odumrelych
castech rostlin, ..."

- fadu druhld nachazime na substratu vymezeném funkéné

- Fadu druht nachazime (pouze) na urcitém substratu vymezenému taxonomicky



Houby dle substratu

Parazitické druhy - panuje silna vazba na druh hostitele
(dana vztahem gen — gen)

B M.Kozdkovi, 2004

Phyllactinia fraxini
http://botany.upol.cz/atlasy/system/nazvy/phyllactinia-fraxini.html



Houby dle substratu

Parazitické druhy

- nékteré rody hub maji pfes tisic druhl, kazdy vazany na jiného hostitele

- nékteré rody dfevin maji stovky specifickych druht hub vazanych na jejich druhy

- rozdil dan i stupné&m ,prostudovanosti* Gl e

Eucalyptus camaldulensis
http://www.anbg.gov.au/cpbr/WfHC/
Eucalyptus-camaldulensis/images/tree-portrait-800.jpg







Houby dle substratu

Pinus sylvestris — 893 druhd (186 pouze na ni)
Eucalyptus globosus - 282 druht (150 pouze na ném
Quercus suber — 590 druhu
palmy — 112 druhl na jednom druhu palmy,

ostatni druhy palem sdileji 75%

Urtica dioica — 92 druhd (17 pouze na ni)
Oryza sativa — 135 druht (2 pouze na ni)
Phragmites australis — 77 druhu




Houby dle substratu

Vztah hub k substratu:

preference (,preference®)
- akt vule a vybéru, nevhodné pro houby

= z toho divodu Zhou & Hyde (2001) navrhli:

symbionti

specificita (,specificity®)

- Cerpa ziviny z zivych rostlin, ale pouze z omezeného spektra, ackoliv ma v okoli
k dispozici dalSi druhy; pouze pro parazity, mykorhizy a endofyty

saprotrofové
exkluzivita (,exclusivity®)
- vyskyt saprotrofnich druhd na jednom substratu

navratovost (,recurrence*)
- vyskytuje se Castéji na urcitém substratu (druhu), ale muze se vyskytovat v
omezené Cetnosti i jinde; plati to pro parazity, mykorhizy i saprotrofy



Houby dle substratu

- pokud nachazime Casto jeden druh saprotrofni houby na jednom konkrétnim
substratu:

- je to specificky endofyt hostitelské rostliny pfechazejici po jejim uhynu na
saprotrofni vyzivu

- je to saprotrof s vysokou navratovosti danou tim, Ze dany substrat ma
nejvhodnejSi podminky (chemické slozeni, fyzikalni stav)

- nebo nevime jesté vSe o jeho zivotnim cyklu?

- plati teorie ,vSude je vSe, prostredi selektuje“ i pro houby? (AM shad)

- nase poznani, kde co roste, je neuplné



Houby dle substratu

Klasicky pristup v hodnoceni
- spektrum druht podle pozorovanych plodnic (konidiofort) pripadné jejich izolaci
- pristupy molekularni biologie
X nedostatek dat v GenBanku, ...
- pfekvapiva data tykajici se detekce neCekanych druhu

X fada sekvenci bez jména

Je praktické dosud udrzovat klasické kategorie?

= koprofilni, antrakofilni, nivikolni, sladkovodni, morské, ...



Koprofilni houby

- rostou na vykalech, pfedevSim od bylozravcu
- tyto jsou bohaté na dusik, vitaminy, rastové faktory, ... (mrtva biomasa bakterii)
- pritomny jednoduché cukry i strukturni polysacharidy

- vysoky obsah vody
(zpocCatku)

- ménici se slozeni
substratu, rizna
rychlost fruktifikace

= sukcese

http://www.ms.mff.cuni.cz/~jhum8111/hory/
all_in_one.php?path=schladminger_tauern_2006/big_pictures
- ovlivnéno druhem zvirete (a tudiz i jeho potravou), vlhkosti, kontaktem s okolni

vegetaci, pudou, koprofilnim hmyzem, interakcemi s ostatnimi mikroorganizmy, ...



Koprofilni houby

- existuji rozdily ve spole€enstvech podle zivocicha (zpusob traveni, vybér potravy)
- specializované utvary hub (hacky, slizovy obal spor, vystfelovani na dalku, ...)

= pro jistejSi prenos na zivocCicha a do néj

Amonioveé houby
- obdobna skupina, nebot rostou na substratu bohatem na alkallcky ZdrOj N

(mocovina, vykaly, mrtvolky, ...)

- Amblyosporium botrytis,
Ascobolus denudatus,
Hebeloma vinosophyllum,

Tephrocybe tesquorum

http://users.skynet.be/bs133881/champis/tephrocybe_tesquorum_(yd) 7873.htm



Anthrakofilni houby

(foenikolni, pyrofilni, karbonikolni)

- pravidelné pfirozené pozary, umysiné pozary, vybuchy sopek
- popel vysoké pH

- stoupa pH i pod popelem vlivem vymyvani destém

- velké mnozstvi mineralud, ale ¢asto
vodou nerozpustné

- dochazi ke sterilizaci substratu
= mensSi kompetice

X kompetice antrakofilnich hub

- nékteré druhy vysSi teploty stimuluji
ke kliceni spor

Neurospora crassa

- v tropech ¢asta antrakofilni
http://en.wikipedia.org/wiki/Image:Neurospora_big.jpg




Anthrakofilni houby

- nékteré druhy jsou mykorhizni (ECM)

= fruktifikace reakci na ztratu (oslabeni)
hostitelské dreviny pozarem??

Geopyxis carbonaria

http://www.pontix.com/mushrooms/Gallery/Ascomycetes/Geopyxis%?20carbonaria.jpg



Sladkovodni houby

- velké mnozstvi habitatl ve vodé (potucky, potoky, feky, louze, rybniky, termalni
prameny, mocaly, ...)

- nachazime tam fadu hub, nékteré ale nejsou autochtonni (tj. napf. Cladosporium,
Alternaria, ...)



Sladkovodni houby

Oomycota

- saprotrofove i parazite (Aphanomyces astaci) 2

saprotrof napf. Leptomitus lacteus
= tvori velké porosty ve vodé o e
znecistené organickymi latkami '

http://protist.i.hosei.ac.jp/PDB/Galleries/Klos/Bavaria/Leptomitus_1.html

Chytridiomycota
- Fada parazitu i saprotrofu

- také napf. Rhizophidium — na pylovych zrnech



Sladkovodni askomycety

- cca 300 druhu, kosmopolitni rozSireni

- rychle tekouci Cista voda s napadanym opadem z listnatych drevin

- konidie velke, typicky tvar (tetraradiatni, sigmoidni)

i [
_._-—-[

Canalisporium pulchrum Tricladium chaetocladium Tetrachaetum elegans
http://www.life.uiuc.edu/fungi






Sladkovodni askomycety

.Ingoldian fungi“ podle Prof. C.T. Ingolda (118. 6. 2010)
(u nas hlavné Dr. Ludmila Marvanova, Brno)
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Professor C Terence Ingold: Foremost
authority on the study of fungi whose work
spanned eight decades
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Sladkovodni askomycety

- velky vyznam pro vodni bezobratlé — zlepSuji kvalitu a chut opadu (zvySuji obsah
proteinu a fosforu) = napomahaji rozkladat opad

- mohou byt nalézany i na sousi
= mohou mit teleomorfu se vzduchem Ssifitelnymi askosporami

- jako endofyté v Salix a Alnus, ale i v dfevinach ne ,vodnich®

- jak se dostanou AQUATIC LIFE ENDOPHYTIC LIFE
c ) Rain,
proti proudu " anow (7}
Apm | -
LY Ts — +:
. _ ST \ 4 Colonization of
| EyEEEEEEEm ’ plant tissuies
Foam, asroscls and wind(?)
Spores f
E"i
é
Asexual E Sex?
multiplication E:-

Further colonization

lﬁfec;ﬁzg :Ladnmagr;; — Dispersion with plant parts
Selosse & al. (2008)

Plant paris




Morske houby

- pouze cca 500 druht z mofi (kontrast s plochou souse a poétem druht)
- houby ovliviiuje mnozstvi soli, pH (7,5 — 8,5), teplota, mnozstvi O,
- v hloubkach s anaerobnim prostredim nejsou, tam pouze bakterie

- vyskyt ale i v Mrtvém mofi

- Chytridiales, Lagenidiales, Thraustochytriales, Labyrinthulales
= parazité morskych fas a jinych breberek, nékteri saprotrofové



Morske houby

Ascomycota + Basidiomycota
- cca 300 druhu
- prevazuji askomycety a anamorfni druhy
- néktefi nekrotrofni parazité
(na velkych rasach)

- vétSina saprotrofové
= mrtvé rasy a vodni zivocichové
napadané listi ze bfehu
zbytky z lodi
ponofené dreveneé stavby :
,drift wood" dfevo nesené vodou ‘4

http://oregonphotoblog.org/gallery/albums/
Carters-Photos/drift_wood_001.jpg



Morske houby

- sigmoidni konidie, nebo s vybézky = zpomalené klesani ve vodnim sloupci
- lignikolni maji podil na dekompozici (pfipomina soft rot)

Remispora stellata Corollospora maritima Marinospora calyptorata
http://cryo.naro.affrc.go.jp/sougou/joho



Slanistni houby

- primorské ekosystéemy s dominantnimi travami rodu Spartina

- houby zcela zasadni pro dekompozici a jako potrava pro bezobratlé

na. - Lulworthia sp.
http://www.soton.ac.uk/~imw/jpg-Hurst/6HS-Spartina.jpg http://cryo.naro.affrc.go.jp/sougou/joho



,Slanistni houby*

- stanovisté s vysokym obsahem soli, napf. puda i mineralnich vyvévu
- u nas napf. NPR Soos

- Casté halofilni druhy

Lulwoana sp. © Martina Hujslova



Sukcese hub

Sukcese
- Casova sekvence druhu kolonizujicich urcity substrat, habitat, ...
- kromé ¢asu rozhoduje predevsim kvalita substratu, ktera se postupné méni

- nejlépe prozkoumany sukcese v opadu, difevé a exkrementech



Sukcese hub

Exkrementy

- velmi zjednodusSené

.

http://www.mycolog.com/chapterlla.htm

- ovlivnéno druhem zvirete (a tudiz i jeho potravou), vihkosti, kontaktem s okolni
vegetaci, pudou, koprofilnim hmyzem, interakcemi s ostatnimi mikroorganizmy, ...



Sukcese hub

Drevo

- primarni kolonizace parazitickymi druhy, které mohou zit i v mrtvém dfevé

primarni saprotrofové napf. na smrku
(Fomitopsis pinicola, Fomes fomentarius)

sekundarni saprotrofove
(Pycnoporellus fulgens)

http://www. mykonet.ch/images/PorIinge/
fomitopsis_pinicola_rotrandiger_baumschwamm300.JPG

http://grzyby.strefa.pl/Pycnoporellus_fulgens.html



Sterile dark

QA2 - QAZ(a)
Torulomyces logena .rl.

Pascilomyces I e e

variabifs I
Mortierella spp. " ‘.-

".l

Absidia spinosa
Gliccladium roseum

Penicillium spp.

Coniethyrium sp.

aLz
I‘.
Cladosporium herbarum - l
Alternaria sp,

Aureobasidium pululons S
Fusicoccum bacillare e
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Sukcese hub

strom

pudni profil

endofyté

nekrotrofni
fyloplanni | parazité
druhy

autochtonni
saprotrofove

pudni

houby s.s.

v téchto skupinach
jsou druhy hub
specifické pro dany
druh (Celed) rostliny

cas

v

rozkladaci

parazité mycelia

hub
ECM
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Mista skryté diverzity

- kofeny rostlin, houby asociované s hmyzem, plda, obecné tropy, endofyti, ...

Perzoonial Raflections

Are we losing the battle in describing fungal biodiversity?

Number of novel fungal species described per year’

Year Total Seq.” Fublded® Straing’
2003 1268 17g T4 141

2004 16522 36 134 281

2005 1008 26T 113 207

2006 R4b 210 ! 172

2007 B33 162 35 14

Total 5447 1151 (21%) 427 (T.8%) 935 {17%)

' Diata taken from MycoBank

2 Movelties for which DNA sequence data wene located m GenBank .
! Bpecies published in joumals indexed by Pubbled.

i Ex-type stmins located in long term Biological Resource Centres.

Estimates for the number of undescribed fungi vary from one
to sevaral million, and whera thesa fungi are ‘hiding’, has fra-
quently proven to be a topic of many hotly debated sessions,
workshops and papers (Hawksworth 1981, 2004, Crous et al.
2008). If all goes according to plan, we will be celebrating the
international year of biodiversity in 2010, which will hopefully
also generate attention for the kingdom Fungi. However, as
shown above, not all is well with fungal taxonomy. For one,
wea are describing less than the commaonly perceived number
of 1200-1400 species per year. That the decline is happening
aven after the amployment of molecular techniques, which

enables us to easily recognise cryptic taxa, is alarming. It is
generally known that describing novellies does not guarantee
highly cited papers, and thus thesa biodiversity papers do not
fare well with funding agencies, again fuelling momentum away
from basic fungal systematics. Anather worrisome fact is that
close to 80 % of the yearly harvest of novelties are not known
from their DNA, and thus not compatible with modemn BLAST
or DNA Barcode approaches. A further interasting point is that
of the strains deposited in Biological Resource Centres, most
were also subjected to DNA sequence analysis and these data
deposited in GenBank.

REFERENCES

Crous PW, Rong IH, Wood AL Les 5, Glen H, Botha W, Slippers B, Beer WZ
de, Wingfleld M), Hawksworth DL. 2006. How many spedes of fung are
thers at the bip of Alnca? Studies in Mycology 550 13-33.

Hawksworth DL. 1981, The fungal dimension of biodiversity: magnitude,
significance, and conzervation. Mycological Research 95: 641855,

Hawksworth DL. 2004. Fungal diversity and its implications for genetic
resowce colledions. Studies in Mycology 50: 9-18.

PW. Crous, V. Robart

CBS Fungal Biodiversity Centre, Uppsalalaan 8, 3584 CT
Utrecht, The Metherands.



Jak je muzeme pocitat bez izolaci?

- izolace environmentalni DNA

- Z libovolného substratu

smés DNA z ruznych organizmu
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Jak je muzeme pocitat bez izolaci?

- srovnani sekvence ziskané se sekvenci ulozenou ve verejné databazi
(GenBank, EMBL, UNITE, ...)
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Jak je muzeme pocitat bez izolaci?

- vyhledavaci a srovnavaci programy, napf. BLAST

A mucleoiide BLAST: Search nuriestide databases using & nutlestide query - Avant Browser Soubor Uprawy  Tobrack LioBly sl Mpoedds — 7 X1
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Sequenoes profocing sigmiticant aligrnments:
CJ.:H‘.'J: headers to =sort columns

b= [T RS § TR )
QT 0ETEA1 | AVEIRETE .1

QIR PRI AFDEEIER]
QILRF PR AFOGEIFT.L
19 F0L FIAFS0PTE, ]
Qil192037 | AFF0P774.8
Qil36EITEO|AFABIIAE.L
11492 0L A0 P
22140200 AMEEZIAET.L
sl L 2606 | AVEIIFLD L
aTA0660TH DORSI0IE. L
Qil541 26048 |ATE24312.1
Qil13492018|AFI0PTES. L
Qi1 MAF200 A1 FTIL
IIGEPTEFIAFQGIAOT.1
lIGEPPEGIAPQGIHOE ]
Qil54L26047 |ATEI4311.0
Q7060547 | AI7E4 3992
QIR PR AFDGEN0E,1
QiIeRF PR AFDGEN1L]
wll33PSFTI0IEFI 341 56,1
Qil1392020| AFF0P77S.8
Qil36EITE3| AFAEIAOS.1

FHETA T FEFE I T8 LR

Cidipdendran grseum strain LIAMHE 2403 18
Oidindendran qrissum shrain WHCE-A05 105 rbasomal RMA gant
L QSO C e S EE I FOrSIrh LRI E¥, 0 fibosomal BMNG Q&
Myzokrchum ardicum 18E nibosomal RNA gene, parbal segusnc
Sudisdandron anseum srain WAMH 528 188 mibosomal BMNA gen
Gidindandron griseum strain LAMH 4080 185 ribasomal RNA gan
Gidindandron griseum strain LAMH 8525 185 rihasomal RNA gan
Qidiedendron griseum strain CLM 551,96 LIPS ribesornal BN gen
Cidiedendron tenumzsirmunn stran CLM 57296 105 mbosomal RN
Siiedendron Havam 188 nbesormal BHA gene, partial seauence:
Oidiedsndron flavum strain BUCL 15080 L85 ribosornal RNA aem
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Cudisdandron seldarum 188 rRHA gene [parbald. 5.8E rRMNA gane
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Urnicubtured funqus clone THLI OTULYZ smiall subunit rbosomal @
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RESEARCH ARTICLE

Multiple markers pyrosegquencing reveals highly diverse and
host-specific fungal communities on the mangrove trees
Avicennia marina and Rhizophora stylosa

Yonathan Arfi'~, Marc Bues®, Cyril Marchand®. Anthory Levasseur™™ & Eric Recard™™
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Fig. 3 — Rate of deposition of clusters of ITS sequences grouped with 93 % average similarity in ITS1 and ITS2 containing
specimen-based (white), environmental (black), or both specimen-based and environmental (gray) sequences in GenBank,
1991-2008.




Reference sequence locality: Japan: Sheeoka, Godenba, ML Fuj,
14501600 m asl.

Synonyms: [mocybe sp. 2 (Ryberg et al, 2008); Inoccybe sp. 3 (Mara,
200,

Phylogenetc notes: Strongly supported as monophyletic (pars-
mony bootstrap = 100°%). Environmental sequence AYS0X7 27 was
placed as the sister group (parsimony bootstrap — %5 &)

Ecological notes: The reference sequence was obtained from an
ectomycorrhizal root dp of Larix kaempferi in the “volcanic desert”
o ML Fup, Japan, Mara consudered thes o be a lnter-stage specus
i sucresson, The other mcluded Seguenoes was obloned Trom
sl ol e, 50cm depth wnder beech and chestout al ca
1000 rmyasl on the extinet valeano, Monte Ameda, Tuscany, Haly
The clogely related undescribed sequence AY /0727 was obtaned
from ectomycorrhizal root tips of Abes sp. at X0 m asl in the
Sierra Mational Forest, California, USA (zzo et al., 2005).

in Fungi and options for formal classification

of environmental sequences

David 5. HIBBETT™", Anders OHMAN®, Dylan GLOTZER", Mitchell NUHN®,

Paul KIRK®, R. Henrik NILSSON"4

“Bislegy Departmest, Clark Usdeersity, ‘Worcester, MA 01610, LS8
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Houby a technologie



Houby a technologie

- pivo, vino

- chléb, pecivo

- antibiotika

- IéCiva, probiotika
- péstovani hub

- kyselina citronova
- fermentace jidel

- plisnové syry

-
al -

Grifola frondosa a G. lucidum
- inokulace semenackl mykorhiznimi houbami http:/fungus.org.uk/images/stamets.jpg

- vyuziti entomopatogennich hub, ...



Houby a technologie

Auricularia auricula-judae
- oblibena v asijské kuchyni

Penicillium spp.

- chrani pred nezadoucimi bakteriemi (Serratia liquefaciens,
Enterobacter cloacae
a Proteus vulgaris)

s SN - !
http://en.wikipedia.org/wiki/File:Jamon
_Serrano.jpg




Houby a technologie

Paul Stamets (*1955 -)

- Americky mykolog, velkopeéstitel, vynalezce, ... _i'

THE STAMETS
SEMINARS

o .-;'.r‘l.?"._ L
k -, o ¥
3 A

http://www.treehugger.com/files/2008/10/bioneers-
http://www.fungi.com/seminars/seminarpics/seminars/paul- speeches-david-orr-paul-stamets-greg-watson-and-
growrooms.jpg more.php



Houby a technologie

Growing Gourmet and
Medicinal Mushrooms
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Remediace

- fytoremediace (tézké kovy)

= vyznamna funkce mykorhiznich hub

- stabilizace

= mykorhizy zpevnuji pudy, zabranuji erozi, vymyvani Zivin, ...

- biodegradace (PCB, ropné derivaty, barviva)

= inokulace ploch in situ a substrata in vitro

- slibné jsou houby bilé hniloby, nejsilngjSi enzymy
- mycelium je silné absorpcni pro rfadu latek

- kam s kontaminovanym myceliem?



Vyziva“ — tézke kovy

Mykorhizni houby a tézké kovy — vyuziti v praxi
1) jak ovlivnit rostliny, aby vibec rostly i na kontaminovanych stanovistich (haldy)
2) jak ovlivnit rostliny, aby pfijimaly z pudy co nejméné téZzkych kovu (tabak + Cd)

3) jak ovlivnit rostliny, aby naopak vysavaly z pudy
co nejvic tézkych kovu a akumulovaly v biomase
—> sklizeni rostlin - likvidace (fytoremediace)




EEE NEWS

Fungi to fight 'toxic war zones'

Fungi could help clean up toxic war zones, scientists at a Scottish university have discovered.

Dundee University researchers have found evidence that fungi can "lock™ depleted uranium into a
mineral form.

This would make it more difficult for the heavy metal - used in armour-piercing shells - to find its way
into plants, animals or the water supply.

The fungal-produced minerals are capable of long-term uranium retention, the scientists say.

Prof Geoffrey Gadd, from the university's College of Life Scences, said: "This work provides yel another

example of the incredible properties of micro-organisms in effecting transformations of metals and
minerals in the natural environment.




Houby a technologie

- inokulace semenacku mykorhiznimi houbami
- vyuziti entomopatogennich hub pfi biologickem boiji, ...

Beauveria bassiana

a5, it

e g

http://www.trevorwilliams.info/natural_enemies.htm http://www.sbioinformatics.com/images/Bassiana.jpg



Houby a ropné produkty

Pomohou houby pfi
vyrobé a zpracovani

ropy?

" = ; 5 . . w a o - -
"Houbova nafta”™ muaze byt dalsi nadeji pro hiopaliva

Houhg, ktersd urmd rosthnny odnsd pleménit piirmd ra pobormow bty mdfe urmadnit wiroby
hpapsiv, bfers nebonkuruje progdukcl podravin.

W listech jihoamerckéhn steomu ulmo (Eucryphia cordifolia), jplhnd
dfnva jn cenéno pro svou treanlivost, byla objovena houba, ktoes
produkuje nafltovd vypary, To jo mimochodem mrohem syhodngg2i
skupenslyi pro exlrakon a CiEldni palva nel kapalna,

Gary Strobel z Montana State University in Bozeman dentibkoval
jako zdra) naftovych par endofyt Gliccladiom Roseum, Tato houba
syymi  metabolity pravdépodobné likviduje ostatni houby, GimE
rplisnhuje vyimeénou treanlivost ulmového dfeva. ve wyhledAdvali
Izn pod druhovygm jmdénem Cliocladium Rosoum rovnd? najic mnoko
aplikaci na pol biologicksd ochrany rosthn pred howbovym chorobarni,

Dosud =1 ale as1 nkdo neviml e

Zvitsit obrazek "petrochemické” sktivity a3 podle Garyho  Oiiochadium resenm - houda produlmgficd
; Strobela zatim neni zrdm jiny organizrmus 5 kew ebforodiky. (MORtang Stafe

podobrymi viastnostmi. analyza wyparli  Lfuarciiy)
odhalila, 0 joou bohatd na uhlovodioy
nachdeegici s¢ v pohonnych hmotdch, jako je oktan. Dale byly nalezeny lehké
(nizkouhlikowat) alkoholy 3 estery, klerd jsou spalovany moohem eleklvngp a
cistén ned klasicka palva.

Dalin nespornym bonusem je schopnost houby rist na celuldze, kterd obsahuje
vysokd procento uklovodk, ale je velmi ndrofng i na tyto uhlovodiky rozlo®it,

trary Strobal Crolulfizy jr viude dost a vitginou jo pouhym odpadem. Podie Strobela by milo byt
mofrd prostfodoctvim naftovd® houby sickdvat za pouditl fermentace coluldzy
www.osel.cz obrovskd mnoZstvi uhlovodikovyeh par pouitelnych rovnou bez dalfich aprav. Vidina je to krdsnd, oo jok ol

lu u podobrnych zpraw Li".."'.l'd _]H Ellubu Zzatim teprvu w zacalcich 4 bude tieba jeitd dalsiho vyzkumu, aby o

i d s ala B e . Ehmbkas assiBlem s a2 P T T
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Microbioiogy (2008), 154, 3319-3328

DOl 10,1099/ mic. Q20080221860

The production of myco-diesel hydrocarbons and
their derivatives by the endophytic fungus
Gliocladium roseum (NRRL 50072)

Gary A. Strobel,! Berk Knighton,” Katreena Kluck,' Yuhao Ren,’

Tom Livinghouse,” Meghan Griffin,® Daniel Spakowicz® and Joe Sears®
e



Houbové enzymy

- v detergentech

- v krmivech pro zvifata Ey

- pri peCeni a vyrobe cerealii o —

- Uprava tukd a masa
- ¢isténi vod
- mlékarenstvi

- zpracovani kuze

- v zahradnictvi a lesnictvi
- textilni pramysil

- vyroba ethanolu — biolih z biomasy

http://www1.eere.energy.gov/biomass/printable_versions/news_detail.html?news_id=9004



Houbové enzymy
e NOVOZYymesS
- screening kmenu v prirodé pro specifické ucely

(exprese enzymu, produkce sekundarnich

Unlocking the magic of nature
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novozymes

nlocking the magic of nature

Recombinant enzymes from fung.

Enzyme Host Donor

Catalase A niger Aspergillus sp.

Cellulase A aryzae Humicoky sp.

Cellulase T. reesel [longibrachianim) Trichederma sp.

p-galactosidase A oryzoe Aspergilius sp.

F-glucanase T. reesel [longibrachiarum) Trichoderma sp.

Glucose oxidase A niger Aspergiltus sp.

Lipase A arvzoe Cimdida sp. Rhizomucor sp. Thermomyces sp.
Phytase A niger. A oryaoe Aspergillus sp.

Xylanase A miger (and var. awamerl A ervzae. T, reesel (longibrachistum) Aspergiltus sp. Aspergillus sp. Thermomyoes sp. Trichadenma sp.
Chymosin A miger var. awamon Calf

Protease A oryzoe Rhizomucor sp.

Found B anh imermatbensd 43 (2005] 57 T=587

Coments lists aveitable gl SciencelNrect -

Food Research International

P
ELSEVIER lournal homepage: www. slseviar.comflocate/foodras

Review
Fungal biotechnology in food and feed processing

Shakuntala Ghorai, Samudra Prosad Banik, Decpak Verma, Sudeshna Chowdhury,
Soumya Mukherjee, Suman Khowala ®




Washed subsirale particles
{100-200 um 2)

-

Suspension in 0.6 % carboxymethy! cellulose (CMC)

Centrifugation Plating 50, 100. 150. 200
Collection of 0.5 cm pellet and 300 i aliguots
with transferiube {Automated
l (Pipette) _ Sraaker)
Re-suspension in
20 mil of 0.8 % CMC
v

ekl

Plating 10 plfwell




Screening

Plate Preparation for Extinclion Culturing

223

F R

MAP.C? Agad Desparuing Sywiom fed Tling Drmiray wel. di-well plades
wrsd B vl prates (Timsak, Hordeola 4 LERA)

Manual plate filling with ’ .
peristaltic pump and manifold Automated ap p'ICEtIDn ot partIEIE

suspensions in 48-well plates

i

stitred suspansion in CMC

Bills 2006




Houbové stavby?

- odpadni material ze zemédélstvi

- kolonizace drevokaznou houbou

http://www.treehugger.com/green-architecture/mycotecture- http://www.ecovativedesign.com/mushroom-

mushroom-bricks-philip-ross.html materials/



http://www.ecovativedesign.com/mushroom-materials/�
http://www.ecovativedesign.com/mushroom-materials/�

Houby vs. pamatky

- biofilm na pamatkach

- bakterie a tmavé houby, Casto kvasinkovité

Piazza Armerina, Sicilie

N el
W

b2

Akropole (Recko) Krumbein (2005)



Houby vs. pamatky

- muzea, archivy, ...
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Compact disk sample

n
H O u b VS teCh n O I O Ie Last suminer. one of the authors, Vicior Cirdenes, made
. a sogial visit 1o Belinopan, Cavo District, Belize, Ceniral
Amernca, where he staved with s fnends Miguel Cano

and Zavda Villar, Wlale talking about hife m Belize
Victor's hosts showed him a CD iFig, la—h, which coun-

- poprve objeveno v Belize, dalSi zaznamy Mexika, mined clearly visible biodeterioration paths on its surface
Panamy HOng KOngU and joked., “Look. life I8 0 STong ere, we even have

something that eats CDs". The paths on the CD¥ canght

Victor's (a geologist) inlerest because of their stmilariny

- Geotrlchum Candldum willy the trails lelt by Damrowing wouoms, a sulject he liad
recently been studving. higuel and Zavda gave lum the

, ., ; , affected CD (by the Kronos Quarter, wssued by Clektra

- rOZklada Ve|m| OdOInOU Al-polykarbonatovou Vrstvu Entertamnmient of Wamer Commumcations, DBaltonore
LSA) and he brought 1t back to Span with him at the
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Houby vs. technologie

- mohou byt i ve vodé z kohoutku
- nebezpecné pro zdravotnické pristroje
- mohou rust i v redestilované vodé a Cerpat ziviny pouze ze vzduchu (prach, ...)

- nebezpecCi pro dialyzni centra, pacienty po transplantacich s oslabenym imunitnim
systémem

- v hadiCkach a aparature pro umeélé dychani, ...

- ' - .,,A.

http://www.ahs.health.wa.gov.au/images/op_theatre.jpg



Houby vs. technologie

- tovarny zpracovavajici prirodni materialy, ...

Jerusik (2010) Fig. 5 — Wet Lap contaminated with mold.

- houbové kolonie nalezeny v kyselinach, v
0,5% fosforeCné a sirove

- podil na korozi
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Houbovi alkoholici

- tmavé zbarveni stén skladu a paliren

- prokazatelné pri vyssSi koncentraci ethanolu ¥
ve vzduchu

http://www.sporometrics.com/wordpress/wp-
content/uploads/2008/05/P5140100b.jpg
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http://www.botanicalgarden.ubc.ca/potd/2011/12/baudoinia-compniacensis.php



Houbovi alkoholici

- poprveé ve Francii (Cognac, 19. stol.)

- nedavno v Ontariu (Kanada), popis nového
druhu Baudoinia compniacensis

“| put maybe a
shot of whiskey
in a liter of agar
and filled the
petri plates with
it. That made it
grow a hell of a
lost faster,”
Scott says.
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Baudainia, a new genus to accommodate Torwla comfrniacensis

ames A, Seott somty, fiimgal growth, secalbod “warchomse staining” http://www.wired.com/magazine/2011/05/ff _
angelsshare/all/1
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Figure 5. A circular mycelium generated by
the model of Hutchinson et al. [28]. (From
Hutchinson et al., [28].




Houby in silico

- houby a pocitaCove
simulace

- fraktalni dimenze

Aspergillus oryzae

- rUst na riiznych pudach
a matematicky model
rustu kolonie

Lopez & al. 2002



Houby in silico

Kt Y

MesSkauskas & al. 2004



Houby in silico

Fricker (2007)



Houby In silico

- Vyuziti

= umélé neuraini sité (,artificial neural network") 2~ r'_‘ v

= modelovani a feseni problému v transportu,
dopravnich uzlech, ...

http://www.ljlindhurst.com/images/highway.jpg



Nevis kudy kam?

... zeptej se hlenek

Physarum polycephalum

- jakmile naslo cestu z bludiste,
upravilo své plazmodium tak,
aby co nejkratSi cestou
propojilo dva zdroje

Nakagaki & al. (2000) - Nature
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b, Fowr howrs after the setfing of Ehe agar biocks (4, the dead ends of fie plasmodim shink and the pseudopodia eoclore all possible con-
pectiors. o, o s ey, B sforbest ot Pras Do sehacsd. Fusmodom wel weight), 90 = 00 g Yelow, plasmodun Uk, ‘ol
of T mazc; soalo bar, 1 emy d, Poi sokection. Mumibers indiale e foguency with wiieh cach potfevay wos solostod. 'Hond', no
peeudopodia ubes were put oul. See Supplermentary infeamabion for &n animated version of a-¢.



Fricker (2007)




Budoucnost ...

W The new Stepilusin King
Sty e M v

Knight
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