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PROC?

= Interakce bakterii a hub hraji ddlezitou roli v

ekosystémech

= Pozornost se zaméruje na vyssi organizmy,

vztahy s bakteriemi jsou opomijeny




BAKTERIE
= Prokaryotické organizmy
= Velikost v radu pm

= Grampozitivni X gramnegativni




BAKTERIE
Koky, kokotycky, tycky, vlakna

Rychlejsi evoluce nez vyssi organizmy

= Pestre metabollcke drahy
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TYPY INTERAKCI BAKTERII A HUB

= Bakterie-houba

= Antibiotika, rlst, patogeneze
= Bakterie-houba-rostlina

= Mykorhiza, fytopatogeny

= R{st rostlin
= Bakterie-houba-zivocich

= \yziva zivoCich{

= Patogeneze, biofilmy



VYZNAM STUDIA INTERAKCI HUB A BAKTERII
= Objev novych antibiotik
= Studium fyziologie vyzivy rostlin
= Aplikace do mediciny
= Efektivnegjsi Iécba
= Aplikace v zemedélstvi
= LepsSi vynosy, omezeni nakaz

= Biotechnologie
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= Kultivace
= Elektronova mikroskopie
= Jzotopové znaceni

= Molekularni metody
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LIMITACE

= P{da a vnitini prostfedi organizmt jsou velmi

komplexni
= Je tézké odlisit interakce /n vivo
= /n vitro studie nezaruci komplexnost
= Studie probihaji na umelych spolecenstvech

= Nekultivovatelné bakterie



BAKTERIE-HOUBA




TYPY INTERAKCI
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ANTIBIOTIKA

Introduction of new antibiotic classes
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= natural product derived

===+« synthetic origin

2003
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2000
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Development of bacterial resistance
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Brown blotch disease
(P. tolaasii)

Biocontrol of blotch disease
(P.’reactans’)

Ginger blotch disease*
(P.gingeri)

Other blotch diseases*
(P.fluorescens, P. aeruginosa,

Stimulation of mushroom P. costantinii)

primordia formation
(P.putida)

Drippy gill disease*
(P.agarici)

Attachment to fungal hyphae
(P.putida, P. tolaasii)

Chemotaxis towards
mycelial exudates
(P.putida, P. tolaasii)

Frey-Klett et a/ (2011) Microb Mol Biol Rev 75 (4)




Sunlight

Photosynthetic | 2 Symbiosome
cyanobacteria [ membrane
supply carbon

to fungus Nostoc

filament

Heterocyst

Nitrogen-fixing

bacteria supply

fixed nitrogen
to fungus

Fungus provides
minerals, water,and
protection to bacteria

Fungal cell
membrane

Fungal hyphae can transport
inorganic nutrients and water
from distant locations

Fungal
cell wall

Fungal hypha




ENDOBACTERIA

= Intracelularni bakterie v hyfach Gigasporaceae

» (Candidatus Glomeribacter gigasporarum
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FARMARICI MORCHELLA

= Morchella crassipes a Pseudomonas putida

A speces offungus
has beenfound to

farm bacteria in order-
to obtain nutrients

http://www.the-scientist.com/?articles.view/articleNo/38687/title/Farmer-Fungi/



(soil surroundng seeds)

Detrltuspln
(decaying organic matuet}

Beneficial
Commensal

Detrimental

Skin
Mouth
Digestive tract
Lungs/airways
Reproductive tract
Burn wounds
Medical devices

Human
body niches



BAKTERIE-HOUBA-ROSTLINA




UCINKY NA ROSTLINY

= POZITIVNI
= ZvySeny rUst a prijem Zivin
= Rezistence na bioticky a abioticky stres

= \ylepSeni kolonizace korenl

= NEUTRALNI
= NEGATIVNI

= Omezeni rdstu

= Produkce inhibitord



RHIZOSFERA

Rop! Rhizoplane

Rhizosphere
5mm
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MYCORRHIZA

(a) Arbuscular (d) Ectomycorrhiza
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BAKTERIE V MYKORHIZOSFERE

Ectomycorrhiza Arbuscular
mycorrhiza
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Endobacterium
« Rhizosphere bacterium

= (ther bacterium

Bonfante & Anca (2009) Annu Rev Microbiol 63:363-383

STILL A BETTER LOVE STORY THAN TWILIGHT



< Bacteroidetes/Chlorobi

Actinobacteria

Bacillales

Lactobacillales

Spirochaetales

|

Chlamydiae Bacteria

Apha > Rckeltsioe >

e T Otes S
Proteobacteria

C Gomma > =

Enterobacteria

COthers 3

- Mycorrhizosphere bacteria Some evidence of mycorrhizosphere No evidence of mycorrhizosphere
inside the taxon bacteria inside the taxon bacteria inside the taxon




RHIZOBIUM

» Hlizkové bakterie - Fabaceae

= Symbioticka fixace vzdusného dusiku

= \lysoke naroky na P, interakce s

Nitrogenase enzyme complex

Fe protein MoFe protein

Products
2 NH3, H,

Substrate
N,, 8 H*

http://n0b3l1a.blogspot.cz/2010/03/bacteria-nitrogen-fixation.html
http://biology.unm.edu/ccouncil/Biology_203/Summaries/Monera.htm



» Pseudomonas, Azospirillum, Bradyrhizobium,

Sinorhizobium, Burkholderia, ...
= Podporuji rlst rostlin
= Antibiotika, siderophory, netékavé latky

= Enzymy: phosphatasy, esterasy, trehalasy...




PHOSPHATE SOLUBILISING BACTERIA

= Enterobacter, Bacillus subtilis, Azospirillum, ...
= DUlezité v pldach s nedostatkem volného P
= Uvolnuiji P z nerozpustnych sloucenin

= Zvysuji dostupnost P pro houby a rostliny
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MYCORRHIZAL HELPER BACTERIA
Bacillus, Xanthomonas maltophilia, Azotobacter, ...
Napomahaiji kliceni a rlstu mykorhiznich hub

Specificke interakce

Produkce sekundarnich metabolitl §

Prekryv mezi PGPR and MHB




Rhizoxin binds

B-tubulin in rice cells
causing mitotic arrest and
enabling fungal infection

Infection of rice allows
the fungus to obtain

Rhizoxin exits

finaathnh '\ plant-derived nutrients
""%a ypk e | that the bacteria can
and attacks | then absorb from the
rice seedlings

fungal cytoplasm

Intracellular Burkholderia
secrete the rhizoxin toxin



BAKTERIE-HOUBA-ZIVOCICH




VLIV NA ZIVOCICHY

» Mikroflora streva a bachoru
= Rozklad odolnych latek

= Omezeni rozvoje patogend

= ZvySena virulence biofilmd

= Produkce toxinU



MRAVENCI ATTA
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BAKTERIE-HOUBA-CLOVEK




a Physical interactions b Chemical exchanges

Farnesol
Bacterial \ /
molecules @

¢ Use of metabolic by-products d Changes in the environment
. ' [}C‘Pamlne @ ' . . _
' F_thanol ' Lower pH ( )

e Alteration of the host immune response

D / l II . Gram-negative bacillus

' Gram-positive bacillus

° Gram-positive coccus

T cell @ Yeast




Oral site
» Gram-positive bacteria (usually Streptococcus spp.)
« Candida spp.

2 N
Respiratory-site ventilator and lungs
» Gram-negative bacteria (Pseudomonas spp.,
Acinetobacter spp., Enterobacteriaceae, etc.)

« Gram-positive bacteria (Staphylococcus spp., etc) Cutaneous site and vascular catheters B
L Fungi (Candida spp., Aspergillus spp., etc.) + Gram-positive and Gram-negative
/ bacteria (usually Staphylococcus spp.)
- ~ « Candida spp.
Burn wound site \ S
+ Gram-negative bacteria (usually s ™
Pseudomonas spp.) Intra-abdnmipal site 1
« Gram-positive bacteria (usually I.Enc’atmmlz_}zstgatwe bai:tena (usually
Staphylococcus spp.) erobacteriaceae)
» Fungi (usually Candida spp. but sometimes * Gram-positive bacteria (usually
Aspergillus spp.) Enterococcus spp.)
J « Candida spp.
- vy
' ™ -
Lower reproductive tract Urinary site with catheters

» Gram-negative bacteria

» Gram-positive bacteria

« Fungi (usually Candida spp. but sometimes
Cryptococcus neoformans)

« Gram-negative bacteria (Pseudomonas spp.
and Enterobacteriaceae)

« Gram-positive bacteria

« Candida spp.
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a Candida albicans Attachment, growth and biofilm formation

Pseudomonas aeruginosa
—

Accumulation of virulence factors
and quorum-sensing molecules

l Phenazines

Death of filaments

Phospholipase C




ALK

Decreased swarming =——» Increased biofilm
motility formation

J ML
Secreted *\' *' i' t

factors

Secreted

» Increased phenazine = Increased virulence
production

U
Farnesol Ye Py
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Decreased quorum sensing =——» Decreased virulence




BIOTECHNOLOGIE




APLIKACE

= Zrani syrQ
= V/yroba vina
= Startovaci kultury

= Bioremediace a biodegradace

= Znehodnoceni potravin



PRODUKCE ISOBUTANOLU

Escherichia coli a Trichoderma reesel
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Engineered intercellular communication / population coordination



