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Uvod do biologie

Mikroorganismy, sedé eminence biosféry
Petr Pyszko

Ostravska univerzita



Mikroorganismy

* Prokaryota: bakterie, archea
* Eukaryota: plisné, kvasinky, rasy, prvoci,...
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Mikrobiota cloveka

* 1014 jedincu: strevo, klze, Usta, pradusky, pohl. organy
» Kuze: Aktinobacteria, stafylokoky - zapach potu

e Usta: Actinomyces > zubni plak = kyselina mlééna; streptokoky, vice
patogenu u kuraku a jejich déti

A Jungle in There: Bacteria in Belly Buttons are Highly
Diverse, but Predictable

Jiri Hulcr, Andrew M, Latimer, Jessica B, Henley, Nina R. Rountree, Moah Fierer, Andrea Lucky, Margaret D. Lowman
Robert R. Dunn

Fubhished: November 7, 2012 + htlps.idororg/ 10137 1journal pone 0047712
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Abstract Abstract

Introduction

The belly button s one of the habilats closeslt to us, and yet it remains relatively unexplored



Mikrobiota ¢cloveka

* Dychaci cesty a urogenitalni trakt: stafylokoky

* Pochva: Lactobacillus — fermentuji glykogen, snizeni pH _ Intra-individual Diversity

JOURNAL ARTICLE

Effects of Substance Use and Sex Practices on the
Intestinal Microbiome During HIV-1 Infection @

Jennifer A Fulcher, Shehnaz K Hussain, Ryan Cook, Fan Li, Nicole H Tobin, Amy Ragsdale,

Steven Shoptaw, Pamina M Gorbach, Grace M Aldrovandi ™  Author Notes

The Journal of Infectious Diseases, Volume 218, Issue 10, 15 November 2018, Pages 1560~

1570, https://doi.org/10.1093/infdis/jiy349
Published: 02 July 2018  Article history
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Shart review

The role of oral microbiome in respiratory
health and diseases

Janak L. Pathak !, Yongyeng Yan I.Qi_ngbin Zhang, Liping Wang 2 &, LinhuGe 8 =

Show more

&

TN Respiratory Medicine -
-

ks

=

(0% ]
|

1
o

Shannon Diversity Index
]

o

Cisgender Women TGNB Individuals
Participants

The Vaginal Microbiome of Transgender and
Gender Nonbinary Individuals

Gabrielle Winston McPherson , il Goldstein, Stephen J. Salipante, Jessica Rongitsch, Noah G. Hoffman, Geolani W, Dy

# Transgender Health - Ahead of Print >

Kelsi Penewit, and Dina N, Greene =]

Published Online: 21 Mar 2023 | https://doi.org/10.1089/trgh.2022.0100



Mikrobiota ¢cloveka

* Human microbiome
* Souvisi s: vék, strava, cviceni, léky, antibiotika,... Microbiome Therapeutics

AC |\[I;:}¢‘\I IC Personalized Therapy Beyond Conventional Approaches
"RESS

2023, Pages 163-196

 Specifické pro ruzné skupiny: Japonci travi rasu
Chapter 7 - Microbiome therapeutics in

Fublished: 17 October 2007 psychologlcal diSOl’dEI‘S

The Human Microbiome Project

Genaro Gabriel Ortiz } 4, Oscar K. Bitzer-Quintero ?, Javier Ramirez-Jirane 2,

Fermin P. Pacheco-Moisés *, Héctor Gonzélez-Usigli %, Blanca M. Torres-Mendoza * %,

Peter J. Turnbaugh, Ruth E. Ley, Micah Hamady, Claire M. Fraser-Liggett, Rob Knight & lefirey |. Gordon

Mario A. Mireles-Ramirez #, Erandis D. Torres-Sanchez °, Daniela L.C. Delgado-Lara !

MNature 449 804-810 (2007) | Cite this article Show more v

96k Accesses | 2878 Citations | 325 Altmetric | Metrics

Published: 08 April 2010
Transfer of carbohydrate-active enzymes frommarine Microbiome and Human Aging: Probiotic and Prebiotic

Senescence

Jan-Hendrik Hehemann, Gaélle Correc, Tristan Barbeyron, William Helbert, Mirjam Czjzek & & Gurvan

by Fﬂ Jacqueline Lena Boyajian =] £ Merry Ghebretatios = i Sabrina Schaly =l1ic} {L_::a’ Paromita Islam B and

] ) o .
Michel 2} satya Prakash =

Biomedical Technology and Cell Therapy Research Laboratory, Department of Biomedical Engineening, Faculty of Medicine

MNature 464, 908-912 (2010} | Cite this article : :
- - MeGill University, 3775 University Street, Montreal, QC H3A 2B4, Canada
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Mikrobiota — mikroflora
streva

e Cca 400-500 druhu bakterii ve streve

* Dité sterilni, inokuluje se od matky (porodni cesty — Enterococcus, mléko —
Lactobacillus, Bifidobacterium)

* Nejcastejsi: Bacteroides (az 30 % bakterii ve streve),...

_ Selective maternal seeding and

= “WKatri Korpela!+Z, Paul Costea!, Luis Pedro Coelho!, Stefanie Kandels-Lewis!,

- /"l Gonneke Willemsen3, Dorret |. Boomsma3, Nicola Segata% and Peer Bork 1:5:6,7

e (Corresponding author: bork@embl.de

Abstract



Mikrobiota — mikroflora
streva

* DalSi bakterie: Escherichia coli: kyselina mlécna, vit. B,... vs. prijmy apod.
— jak je to mozné?

* https://www.youtube.com/watch?v=plVk4NVIUh8&ab channel=Harvard
MedicalSchool

Evolution : ! it
. . |
How the unicorn gotits horn N
- Cit
| Potentiation :
Heather Hendrickson & Paul B. Rainey &= Potentiation g
@ Cit
Potentiation
Nature 489, 504-505 (2012) | Cite this article ]
3882 Accesses | 4 Citations | 33 Altmetnc | Metncs —T va _
0 10,000 20,000 30,000 40,000

An experiment studying bacterial populations over thousands of generations shows
that a novel trait can evolve through rearrangement and amplification of a few pre-
existing genes. See Article p.513


https://www.youtube.com/watch?v=plVk4NVIUh8&ab_channel=HarvardMedicalSchool
https://www.youtube.com/watch?v=plVk4NVIUh8&ab_channel=HarvardMedicalSchool
https://www.youtube.com/watch?v=plVk4NVIUh8&ab_channel=HarvardMedicalSchool
https://www.youtube.com/watch?v=plVk4NVIUh8&ab_channel=HarvardMedicalSchool
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https://www.youtube.com/watch?v=plVk4NVIUh8&ab_channel=HarvardMedicalSchool
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Mikrobiota — mikroflora
streva

* Houby: Candida, Saccharomyces, Penicillium,...

* Archea: Methanobrevibacter smithii — Archea odolnd proti antibiotikim,
mozny prostredek proti obezité

Article | Open Access | Published: 08 March 2021

Clinical evidence of the role of Methanobrevibacter
smithii in severe acute malnutrition

Aminata Camara, Salimata Konate, Maryam Tidjani Alou, Aly Kodio, Amadou Hamidou Togo, Sebastien

Cortaredona, Bernard Henrissat, Mahamadou Ali Thera, Ogobara K. Doumbo, Didier Raocult ™= & Matthieu
Million &

Scientific Reports 11, Article number: 5426 (2021) | Cite this article

The microbiome and obesity: Is obesity linked to our gut flora?

Franklin Tsal, Walter J. Coyle

Detai|5| Contributors ~ Fields of science = Bibliography Quotations Similar  Collections

Source

Current Gastroenterology Reports = 2009 = 11 = 4 = 307-313



Mikrobiota — mikroflora
streva

* Role: okyseleni prostredi — blokovani patogenu, stimulace imunitniho
systému, absorpce minerdlt (Ca a Mg), vytvareni vitamint B a K, traveni
mastnych kyselin, fermentace polysacharidi, produkce hormonl a
neurotransmitert, zpracovani rostlinnych aminokyselin

* NarusSeni muze vést k: rakovina tlustého streva, zanéty streva ale i alergie,
obezita, cukrovka, ...

robione Kl

10 |sme Jak to funguje? Probione v praxi
ARSI OHA RS S RICHAS T RFaE
Spojenci
o El_r v * = -
HE.C..F_. i t Probiotika na miru

Ma zaklade kompletni analyzy vasich strevnich bakter

Fite ek feéli baktere
povazovat ma e prdleie

Jak to funguje?




Mikrobiota — mikroflora . .

Microbes can help explain the evolution of host

streva

Ohad Lewin-Epstein, Ranit Aharonov & Lilach Hadany

Nature Communications 8, Article number: 14040 (2017) | Cite this article

’ o
. ,’ D ru hy m Oze k 12k Accesses | 38 Citations | 144 Altmetric | Metrics

* Vnimani bolesti, deprese, uceni, manipulace mozku, altruismus,...

* Faecalibacterium - butyrat - snizeni zanétlivosti streva - lepsi kvalita
Zivota + mensi depresivnost

Current Opinion in Behavioral Sciences

Volume 44, April 2022, 101101

* Flavonifactor: depresivni pacienti

JOACHIM BERND VOLLWER Gut microbiome-brain axis and
inflammation in temperament, personality
and psychopathology

Article Published: 04 February 2019
The neuroactive potential of the human gut
microbiotain quality of life and depression

Alexander Sumich *? =, Nadja Heym ?, Sabrina Lenzoni * 3, Kirsty Hunter *

) i ) ) Microbiome is associated with temperament from birth through childhood.
Mireia Valles-Colomer, Gwen Falony, Youssef Darzi, Ettje F. Tigchelaar, Jun Wang, Raul Y. Tito, Carmen . &

Schiweck, Alexander Kurilshikov, Marie Joossens, Cisca Wijmenga, Stephan Claes, Lukas Van Oudenhove, Associations have been observed between adult personality traits and gut
microbiome.

st Alexandra Zhernakova, Sara Vieira-Silva & Jeroen Raes ™
I Q S I R E V Further work is needed to delineate the direction of these relationships.

Nature Microbiology 4, 623-632 (2019) | Cite this article

Jak bfisni mozek fidi
nase télesné i duSevni zdravi 57k Accesses | 425 Citations | 1827 Altmetric | Metrics

Enrichment of microbiota affect mood and some psychopathologies.




Volume 36, Issue 5, May 2013, Pages 305-312

- - International Journal of Neuropsychopharmacology (2021) 24(2): 97-107
Trends in Neurosciences e . ——
OXFORD namticle '

CellPress

Review
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Lide z Ostravska jsou odolnejsi vuci smogu. Maji

L] W g
aktivnejsi jeden gen
(D 9. listopadu 2011 16:39 O v & g
V&dci specializovani na vliv Skodlivin v ovzdusi na zdravi pfisli s velmi pfekvapujicim zjisténim.
Lidé na Ostravsku maji ve srovnani s obyvateli Prahy aktivnéjsi gen, ktery odbourava smog.
Pricitaji to pravé tomu, Ze jejich organismy se s nadlimitnimi hodnotami necistot potykaji
mnﬁhmm .r";:-:‘l'.alj

Védci uz diky Nohavicovi védi, jak fikat genu proti
smogu

(@ 23. listopadu 2011 14:57 6HG v & Q

Pisnickar a skladatel Jaromir Nohavica mozZna vymyslel pojmenovani pro gen, jehoz vétsi
 aktivita zajituje lidem na Ostravsku lepsi obranu pred smogem. Zatimco dosud védci pouZivali

, Zavedeny odborny nazev XRCCS5, diky Nohavicovi mluvi o Ostragenu.
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Mikrobiota — mikroflora
streva

* Helicobacter pylori: vznik Zaludecnich viedu vs. nizsi riziko astmatu, alergie,
cukrovky, rakoviny,...

* Jesté pred sto lety 8/10 lidi + rychlé mutace — sledovani migraci populaci.

Article | Open Access | Published: 02 September 2020

Fig. 3: World map illustrating H. pylori ancestral contributions to the Americas
A 500-year tale of co-evolution, adaptation, and  (colored arrows) from other continents (black arrows).

virulence: Helicobacter pylori in the Americas
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Mikrobiota — Probiotika

* Bakterie které ovlivnuiji priznive slozeni mikrobioty stfeva

e Patfi do skupiny bakterii mlééného kvaseni: hl. Lactobacillus,
Bifidobacterium a Enterococcus.

* Role: prevence prujmu, snizeni rizika karcinomu tlustého streva, snizovani

vstrebavani cholesterolu,... oSN, A < 42
X % E E ,r _"_j__;'f*- ;_%_ {dﬁ -y % i
Prebiotika: latky slougici jako %ﬁa =3 ,: g A < I
Zivina probiotik v tlustém streve BIFIDOBACTERIUM
(oligosacharidy, nékteré F o d 3 X }
polysacharidy — inulin) ”/ﬁ ,«;\ %; %
Bg\ 1.%:

STREPTOCOCCUS PROPIONIBACTERIUM LACTOCOCCUS



Mikrobiota — Transplantace
stolice

* Transplantace stolice — fekalni transplantace &
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* Do budoucna: deprese, déti po cisarském rezu,... oo

Young microbiota rejuvenates the aging brain

( ) 24 BREEER Rochellys Diaz Heijtz & Ayoze Gonzalez-Santana & Jon D. Laman

Nature Aging 1, 625-627 (2021) | Cite this article

808 Accesses | 53 Altmetric | Metrics

COVID-19 DOMACI SVET REGIONY EKONOMIKA KULTURA MEDIA

The gut microbiota controls immunity and brain function, butits role in cognitive
aging is unclear. Boehme et al. found that fecal microbiota transplantation from young

Hledaji se super-darci stolice. Pri o e oI e e
transplantaci jsou az dvakrat

(spésnéjsi Nemocni hledaji cizi stolici
pres inzerat za penize!



Patogenni a toxinogenni
mikrobi

* Salmoneléza: Salmonella, v CR nejvyznamnéjsi do 2006
* Kampylobakteridéza: Campylobacter jejuni, po roce 2006

* Shigel6za: Shigella spp., vodnaté prujmy

/




Patogenni a toxinogenni
mikrobi

* Listerioza: Listeria monocytogenes, 25% smrtnost, meningitida, psychrofil
e Botulin: Clostridium botulinum, neurotoxin (smrt udusenim)

» Uplavice: Entamoeba histolytica, prvok, tropy a subtropy

Dr O. Uplavici (1887-1938)

To students of the literature desling with amoehic dyvsentery
the name of . Urpavict s probably not unfamiliar @ but few
dsuthinrs are aware, ..[_'._'_'-:lrl_'ll‘.l'..'_ af Joas sngriilar stoary, ao the |.|"-“-:'|'.'.'II'|;|_'
lines I|-:'l|-|':!i|||_' hia life and death may therefore he :||-.r'|:-|.|.|'-|-\:'
to readers of fres.

Thar hig life was sinpgular there can be no cdowbt ;0 1t s |_l|-'.|l;||'.'_:-,'
I.'I|.1I|II-\:' in the laiatoe W i ALaEnde Foar Iir Lles AWICT,
pure £ Il:'l.'l‘l. higed a (Sreek Ffather and a8 German miother. [le sas
horn 1in 1B87, publizshed hiz only paper in the same year, obtained
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e docror's degres later i the Limted States, and now after a1

l.|‘||.':||-l:'."|.'|| CRFCEF 1N rmany Collintries hreathes his last, az 1 Wik,



Mikrobi kazici potrari=:-...

Microbiome approaches provide the key to

e Kazeni: naruseni vzhledu, chuti, pachu; toxicita biologically control postharvest pathogens and
storability of fruits and vegetables @

[ ] V 4 [ ] . o . & .
Y Psyc h rofl I n I ba kte rl e . 2_8 C Peter Kusstatscher ™, Tomislav Cernava, Ahmed Abdelfattah, Jarishma Gokul,

Lise Korsten, Gabriele Berg

4 ~. H FEMS Microbiology Ecology, Volume 96, Issue 7, July 2020, fiaall9,
* Plisné: mykotoxiny Sronioloay o v

https://doi.org/10.1093/femsec/fiaall9
Published: 16 June 2020  Article history v

Mold Average mold count is 30% or more
( MPM-V&1)

DEFECT SOURCE: Pre-harvest mold infection
Significance: Aesthetic

Insect filth Average is 60 or more insect fragments per 100 grams when 6 100-gram subsamples
(AQAC are examined
965.38) OR

Any 1 subsample contains 90 or more insect fragments

Rodent filth Average is 1 or more rodent hairs per 100 grams in 6 100-gram subsamples
(AQAC examined
965.38) OR

Any 1 subsample contains 3 or more rodent hairs

Shell For chocolate liquor, if the shell is in excess of 2% calculated on the basis of alkali-
(AQAC free nibs

968.10-

970.23)

DEFECT SOURCE: Insect fragments - post harvest and/or processing insect infestation, Rodent hair -
post harvest and/or processing contamination with animal hair or excreta, Shell - processing
contamination

Significance: Aesthetic




Jak tohle zvladame?

e Clovék jako superpredator, lov/vybiti velkych savc(, pfechod na rostliny z
nouze - maso tucné, staré a zkazené - evoluce kyselého zaludku -
ochrana proti bakteriim ale velké energetické naroky.

e Dikaz 2: Ziv. proteiny smi tvofit jen 35-50 % zdroje energie, jinak otrava =
zdroj hlavné tuk - vybijeni dospélct - velky mozek - , paleodieta” jako

70

nesmysl, intolerance mléka a lepku,... m
Ef:fl ;; r:;a 2_;?;! Revised: 7 December 2020 | Accepted: 19 January 2021 : :ﬂ " "”""
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Mikrobi pri vyrobeé potravin

* Saccharomyces cerevisiae

* Drozdi: chleba, kynuté pecivo (pfeména cukru na CO, + alkoholy, aldehydy,
estery,...); ocet, zeli, rychlokvasky,... 7N

* VVyuziti od neolitu

I Archaeol Method Theory (2015) 22:751-782
DOI 10.1007/s10816-014-9205-2

RESEARCH ARTICLE

The Origins of Inebriation: Archaeological Evidence R

of the Consumption of Fermented Beverages and Drugs ' ) ] ]

in Prehistoric Eurasia Fermented beverages of pre- and proto-historic China

Elisa Guerra-Doce Patrick E. McGovern, Juzhong Zhang, Jigen Tang, Zhiging Zhang, Gretchen R. Hall, Robert A. ...

+ See all authors and affiliations

Published online: 20 March 2014 PNAS December 21, 2004 101 (51) 17593-17598; https:idoi.org/10.107 3pnas. 0407921102

L' Springer Science+Business Media New York 2014 Communicated by Ofer Bar-Yosef Harvard University, Cambridge, MA, November 16, 2004 (received for review

September 30, 2003)



Mikrobi pri vyrobeée potravin —
pivo
* Saccharomyces cerevisiae — svrchni kvaseni

* S. pastorianus — spodni (az od 19. stol)

* Brettanomyces lambicus, B. bruxellensis: lambic a dalsi belgicka piva,
napodobeni spontanniho kvaseni

 Lactobacillus: lambic, gosé a jiné , kyselace”, pivo ,Yoni“

Pivo s prichuti vaginy se vyrabi
diky ceské modelce! Nameé je

moc sladké, i‘ika Alexandra g%  THEFIRST BEER WITH
S /U yAGINAL LACTIC ACID

IN THE WORLD

Bodtled 7w A inc




Mikrobi pri vyrobeée potravin —
vino
* Saccharomyces cerevisiae

e Sachcaromyces c. var bayanus: u tichych vin citrusové aroma, ale spise
Sekty, prOdUkce a|k0h0|u 175 % Domestication of industrial yeasts

* 8000—-10000 pf. n. I.

Origin and domestication of the wine yeast
Saccharomyces cerevisiae

Alessandro Martini

~1600 AD 0
il Beer 1
\. Strong domestication

Off-flavars §
Maltotriosa utilization +
Survival in nature
Sexual reproduction
Genome decay t

/ Anauploidy & CNV 1

~1850 AD
| Ce“ & l Beer 2 :
E References BE Cit Limited domaestication

Volume 166, Issue 6, 8 September 2016, Pages 1397-1410.el6 CellPress

hixed

bk Download citation B https://doi.ore/10.1080/095712693087 17966

i Maliotriose utilization 4

- " Wine stress resistance t
wing Survival in nature 1
Article Sexual reproduction 1

. - - - ‘
Domestication and Divergence of Sacchm'omyces —f

., C_:;’ 1 Wikd Mo domestication
cerevisiae Beer Yeasts RS * Survival in nature 4

Sexual reproduction

Brigida Gallone b % * % L |an Steensels ' % **, Troels Prahl *, Leah Soriaga & Veerle Saels > 2, Beatriz Herrera S
- .- . . . 0008



Mikrobi pri vyrobe potravin

* Penicillium camemberti; P. roqueforti

Current Biology ¢ CelPress

Domestication of the Emblematic White
Cheese-Making Fungus Penicillium camemberti
and Ilts Diversification into Two Varieties

Jeanne Ropars,'" Estelle Didiot," Ricardo C. Rodriguez de la Vega,' Bastien Bennetot,’ Monika Coton,”
Elisabeth Poirier,” Emmanuel Coton,” Alodie Snirc,” Stéphanie Le Prieur,” and Tatiana Giraud'

1Ecologie Systematique et Evolution, Universite Paris-Saclay, CNRS, AgroParisTech, 81400 Orsay, France

2Univ Brest, Laboratoire Universitaire de Biodiversité et Ecologie Microblenne, 28280 Plouzané, France

3Lead Contact
*Correspondence: jeanne.ropars@universite-paris-saclay fr
https:/fdoi.org10.1016/.cub. 2020.08.082

Penicillium fuscoglaucum

Previously named P. commune

Penicillium biforme

— © Penicillium camemberti var. "caseifulvum”
— O Penicilliurn camemberti var. "camemberti®

Cheese specific

Open Accoss

Evolutionary approaches to emvironmental, biomedical and socio-economic issues

ORIGINAL ARTICLE ) OpenAccess €@ @

A new cheese population in Penicillium roqueforti and
adaptation of the five populations to their ecological niche

Ewen Crequer, Jeanne Ropars, Jean-Luc Jany, Thibault Caron, Monika Coton, Alodie Snirc,
Jean-Philippe Vernadet, Antoine Branca, Tatiana Giraud, Emmanuel Coton 24

First published: 10 July 2023 | https://doi.org/10.1111/eva.13578 | Citations: 1




Mikrobi pri vyrobe potravin

e Zrajici salamy: Penicillium Ci Scopulariopis,...

Future Foods 4 (2021) 100055

Contents lists available at ScienceDirect

* Aspergillus oryzae: sdjova omacka

Future Foods

Front. Microbiol., 04 November 2021
Sec. Food Micrebiology
Volume 12 - 2021 | hittps:/fdosorg/10. 3589 frmich. 2021, 757140

journal homepage: www.elsevier.com/locateffufo

The production of functional y-aminobutyric acid Malaysian soy sauce koji
and moromi using the trio of Aspergillus oryzae NSK, Bacillus cereus KBC,
and the newly identified Tetragenococcus halophilus KBC in liquid-state

Microbial Ecology of French Dry Fermented B e |
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Mikrobi pri vyrobe potravin

e Lactococcus, Lactobacillus
* Produkce kyseliny mlécné ze sacharidu: mlécné vyrobky
* Fermentace kavovych zrn, kakaovych bobd,...

 Jogurty (puvodné v lékarnach): 1. generace (mikroorganismy z kvaseni), 2.
generace: pridany probiotika, 3. generace: probiotika + prebiotika

Sladka
Bila/Biela

4 miliard
probiotik




Mikrobi pri vyrobeé potravin

e Kombucha: Symbidéza octovych bakt. (Gluconacetobacter xylinus,
Lactobacillus) a kvasinek (Zygosaccharomyces a jiné); kolonie spojena
celuldzou (octové bakterie)

* Tibetska houba: kultura bakterii a kvasinek




Mikrobi v potravinach —
nabozenstvi

 Serratia marcescens: pigment prodigiosin (prodigiosus — zazracny, bozsky)

* Pythagoras (6. stol. PNL), Alexandr Veliky (4. stol. PNL), cca 35 zaznamu o
krvacejicim chlebu napfi¢ historii kfestanstvi (télo Kristovo)

 \lyuziti jako marker: 70. |éta, Gordon 1906
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Mikrobi v prumyslu

° C|Sten| Odpadnlch VOd (VyUZ|VaJ| dOStupny uhllk) What makes Yarrowia lipolytica well suited for industry?

Young-Kyoung Park « Rodrigo Ledesma-Amaro 2 =

* Biotechnologie: vyroba octu z ethanolu atd.
 Yarrowia lipolytica: metabolizace ropy — vyroba k. citronové
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Genetics, Genomics, and Physiology
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Original Research 1 October 2019

M i kro b i v p rﬁ mys ::::Iction of Various Microplastics in Human

e |[deonella sakaiensis

A Prospective Case Series

Philipp Schwabl, MD E, Sebastian Koppel, Dipl-Ing(FH), Philipp Kénigshofer, DM, View all authors +

* Rozklad plastu: rozklad PET na CO,aH,O0

This what happens when you don't
recycle plastic straws

https:ffdoi org/10.7326/M12-0618 Eligible for CME Point-of-Care
= Full Text PDF W, Tools « Share

Degradation of PET Bottles by an Engineered Ideonella sakaiensis
PETase

by &) Maria Eduarda Sevilla 7, ) Mario D. Garcia 1" 22 @) Yunierkis Perez-Castillo 23" &2
@) Vinicio Armijos-Jaramillo 34 2 ) Santiago Casado 1Y ) Karla Vizuete ¥, ) Alexis Debut 562 and

© Liliana Cerda-Mejia 1." =
Polymers 2023, 13(7), 1779; https://doi.org/10.3390/polym15071779
Recejved: 1 March 2023 / Revised: 27 March 2023 | Accepted: 28 March 2023 / Published: 3 April 2023

Front. Microbicl., 05 July 2022
Sec. Microbial Symbioses
Volume 13 - 2022 | htvps://doi.org/10.33859/fmich.2022 918861

The Bacterial and Fungal Gut Microbiota of the
Greater Wax Moth, Galleria mellonella L.
Consuming Polyethylene and Polystyrene

Juliana M. Ruiz Barrionuevo™* o Brayan Vilanova-Cuevas® Analia Alvarez®* Eduardo



4-Hydroxymellein

Mikrobi v prumyslu

e Tvorba antibiotik: Aktinobakterie ?(5‘ %

* Obohacovani krmnych smeési karotenoidy: Rhodotorula glutinis, Phaffia

rhOdozyma (d rc' béil |OSOS i) How to Overcome the Antibiotic Crisis pp 273-302 | Cite as

Actinobacteria and Myxobacteria—Two of the Most
Important Bacterial Resources for Novel Antibiotics

Authors Authors and affiliations

Wiebke Landwehr, Corinna Wolf, joachim Wink )
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Mikrobi v prumyslu

e Genoveé inzenyrstvi: plazmidy — vyroba inzulinu
* Agrobacterium tumefaciens: GMO rostliny

Published: January 1978

Transfection and transformation of Agrobacterium
tumefaciens

= ) ; |
SCICI]CC Erias  Totnisoamseen ekl ks Sabn M. Holsters, D. de Waele, A. Depicker, E. Messens, M. van Montagu & J. Schell

Molecular and General Genetics MGG 163, 181-187 (1978) | Cite this article

REFORT f ¥ in o | ) .
2628 Accesses | 666 Citations | 9 Altmetric | Metrics

Rat Insulin Genes: Construction of Plasmids Containing

the Coding Sequences [EEIAE Roven |
e . A Comparison of Plasmid DNA and mRNA as Vaccine
Technologies

by ¢ ¥ Margaret A. Liu &
I RN E A O » . ProTherimmune, 3656 Happy Valley Road, Lafayette, CA 94549, USA
Vacecines 2019, 7(2), 37; https://doi.org/10.3390/vaccines 7020037

Received: 7 March 2019 / Revised: 19 April 2019 / Accepted: 19 April 2018 / Published: 24 April 2019

(This article belongs to the Special Issue Advances in DNA Vaccines)
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Vyznam v ekosystémech

» Tvori 1/3 celkové biomasy

 Zakladni zdroj zZivin potravinovych retézcu i jejich konec
 Vzduch: vice nad pevninou, nad primyslovymi meésty

* Voda: v oceanech vytvori 800 mil tun uhlovodiku rocné

* Degradacni schopnosti — bioremediace
menss PERSPECTIVE

Recovery

Injection
(Microbes)

Prokaryotes: The unseen majority

William B. Whitman, David C. Coleman, and William J. Wiebe

+ See all authors and affiliations

FMNAS June 9, 1998 95 (12) 6578-6583; https:/idoi.org/10.1073/pnas. 95.12.65/78

o S Article Figures & S| Info & Metrics
Nutrients Dioxide




Vyznam v ekosystémech

* HIl. v pudé (Archea jen 1.4 %)
* 1 g = 10%-101° bakterii, 4 000 druh (z 60 tis).
e Arthrobacter: 40 % vahy mikrobu detekovanych kultivaci

e Streptomyces: 5—-20 %, produkce geosminu — viné vlhké pudy, uvolnuje pri
desti na suchou pudu petrichor

Morgan Johnson
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Vyznam v ekosystémech

* Kolobéh prvku v prirodé, hlavné dusiku — nitrifikace (Archea), filtrace vody,
absorbce plynu, tvorba humusu

* Bacillus: fixace vzdusného dusiku
* Clostridium: fixace dusiku + produkce tetanotoxinu

* Rhizobium, Bradyrhizobium: symbioticti fixatori dusiku v bobovitych
rostlinach, Frankia — olse

Published: 17 Auqust 2006

Archaea predominate among ammonia-oxidizing
prokaryotesinsoils

—

S. Leininger, T. Urich, M. Schloter, L. Schwark, J. ¢
Article | Open Access | Published: 30 December 2021

A catalogue of 1,167 genomes from the human gut
archaeome

Nature 442, 806-809 (2006) | Cite this article

11k Accesses | 1657 Citations | 34 Altmetric

Cynthia Maria Chibani, Alexander Mahnert, Guillaume Borrel, Alexandre Almeida, Almut Werner, Jean-

|

Francois Brugére, Simonetta Gribaldo, Robert D. Finn, Ruth A, Schmitz &3 & Christine Moissl-Eichinger &

Nature Microbiology 7, 48-61 (2022) | Cite this article

13k Accesses | 11 Citations | 193 Altmetric | Metrics




Vyznam v ekosystémech

* Mykorrhiza: hl. houby, mycelium, pr. Armillaria ostoyae

e 1 g pudy = 20 metri mycelia, podzemni internet




Symbionti hmyzu

* NejpocCetnéjsi skupina — dlvod spoluprace s jinymi

e Vnitrobunééné symbidzy (5-20 % hmyzu, hl. msice): Karel Sulc (05.11.1909,
Ostrava), ,bakteriocyty” (bakteriomy), mycetocyty (brouci)

e Strevo vetSiny druht — nékdy chudé

Percentages of Described Species

Others: 6%
Beatles: 22%

Vertebrates: 1%
Other invertebrates: 12%

Funagi; 4%
Flies: 9%

Flantsfalgae: 18%
9 Wasps: 8%

: —
Other insects: 13% Butterflies/moths: 7%




Symbionti hmyzu — zpusob

prenosu

 Vertikalni prenos: matka-potomstvo, vacky s inokulem bak. (brouci, plostice:

symbiot. kapsule; trus; kutilky a hrabalky: Streptomyces pomoci tykadel)
* Horizontalni prenos: mezi jedinci (sex, kanibalismus, parazitoid-hostitel)
* Filtrovani z prostredi: Burkholderia (vroubenky)

Aposymbiotic
(without soil/cultured symbiont)

female

5 mm

Symbiotic
{with soil/cultured symbiont)
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Symbionti hmyzu - vyznam

e Nutricni symbiodzy: zpracovani tézko stravitelné potravy: drevo (celuléza a
lignin), krev, tekutina floému

e Zdroj vitaminu, hlavné B (krev sajici hmyz), zdroj aminokyselin (hlavné sani
mizy), recyklace dusiku z moci

Targeting insect-microbe symbioses for

* Neschopnost syntézy cholesterolu (ergosterol) viotechnalogical applications
.« e v, Vv r . . . . . A /N i
» Detoxifikace: stépeni nikotinu, kofeinu, salicinu,... @ ’r\é

Pest control

Pathogen control

Introduction of
protective symbionts

Symbiosis disruption

* Obrana pred parazitoidy, patogeny,...

Delftia tsuruhatensis TC1 symbiont suppresses malaria |...
transmission by anopheline mosquitoes

&2 y
/ Insect health

In vitro growth of symbionts

HACHD) PEREZVICTORIA : PABLO CASTANEDA-CASA ], ARD MARCELD JACOBS-LOREMA +3 authors ~ Authors Info & ;;.}‘__
Affiliations m :-;;--as--_;.:-;:-

SCIENCE -




Symbionti hmyzu - priklady
e Termiti (,divni“ Svabi): primitivni maji prvoky brvitky — traveni celulozy,
pokrocilejSi — bakterie a jina potrava nebo péstovani hub rodu Termitomyces
» Tesarici: YLE — yeast-like endocytobionts v mycetocytech — kvasinkovité houby,
pomahaiji travit drevo
» Tse-tse, klosSi a jiny krevsajici: Wigglesworthia — mlécné zlazy

* Miza: mSice (Buchnera — 280 mil), krisci (Sulcia — 260 mil)

Cigarette Beetle
Lasioderma serricorne

Drugstore Beetle
Stegobium paniceum

Trichor vm pfi‘ﬂ Symbiotaphrina buchneri Symbiotaphrina kochii




Symbionti hmyzu — kuro

* Houby Ophiostoma a Ceratocystis,...

* Mykangia — zlaznaté prohlubné se sporami
* Role: oslabeni stromu (lykozrout smrkovy), feromony
* Pozdéji vyziva: ambroziovi klrovci (pocatek v kridé),

carkovany (nejvétsi sktdce)
* Mycetokleptismus — kradez zahradky

Xylosandrus germanus

U nhas drevokaz

fyine 2
Symbiont selection via alcohol benefits
fungus farmmg by ambrosia beetles

Christopher M. Ranger &, Peter H, W, Biedermann B, Vipgporn Phuntumart,  +7 ,and ), P pBenz Authors Info &

RESEARCH ARTICLE BIOLOGICAL SCIENCES OPEMN ACCESS

April 9, 2018  115(17)4447-4452  hups:idoiorgf10.1073/pnas. 1 716852115

INTERNATIONAL JOURNAL OF ORGANIC EVOLUTION

) Free Access

REPEATED EVOLUTION OF CROP THEFT IN FUNGUS-FARMING
AMBROSIA BEETLES

Jiri Hulcr, Anthony |. Cognato
lished: 22 October 2010 | https://doi.org/10.1111/j.1558-5646.2010.01055.x | Citations: 56

The authors declare no conflict of interests.



Symbionti hmyzu —

vnitrobunecni i
 Wolbachia + Rickettsia: vnitrobunééni paraziti ; ,ﬁﬁ/ (L
vV Vees 7 v . 7 . g e ‘,* vf._, I' "_-”'r A‘(;‘};*L‘g’ "l‘_:‘t ._.'-_y'
* Volné Zijici: horecka Skalistych hor, skvrnivka Lt T %-‘:*"“‘* =
e : e U 2 o
* Nejhojnéjsi: mitochondrie a4 G N A

* Pfenos v materské linii: nakazeni samecci vs. nenakazené samicky u komaru (x),
navozeni partenogeneze (vosicky), zvraceni chromozomalni determinace (korysi)

* Ochrana proti virim, parazitoidim, dodavani vitaminu,...

Wolbachia and the biological control of mosquito-
borne disease

Ifiaki Iturbe-Ormaetxe, Thomas Walker, Scott L O' Meill &

Author Information

EMBO Rep (2011) 12: 508-518 https://doi.org/10.1038/embor.2011.84 No viable uf?/ .
offspring| e .«
Glossary for abbreviations used in this articl [')



Symbionti hmyzu —
vhnitrobunecni

* Nejstarsi 300 mil let, nejnoveéjsi ted’

* Postupnad ztrata gent + HGT

* Min. 150 genu (Tremblaya Cervci) < plastidy

* Buchnera aphidicola: 422 kb (bakterie nékolik Mb) — vymreni nebo nové
organely (prestava byt dokonce uziteCna, Serratia symbiotica)

GEMNETICS

Bacteral symbionts with minisou le genomes can

The Bacterial World Gets SMaller i o oo s my i

the process of crganelle genome evolution

S G.E. Andersson
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Prvoci

VeV

* \/yznam: Samocisténi vody, soucast pudy

* Mutualisti: bicikovci v termitech, nalevnici v bachoru prezvykavcu — traveni
potravy

* Patogeny: malarie (Plasmodium), spava a Chagasova nemoc

(trypanozomy), ménavkova uplavice,...




Prvoci

* Toxoplasma gondii
* 30-40 % Cech infikovano

Article | Open access | Published: 01 October 2022

A unique Toxoplasma gondii haplotype accompanied
the global expansion of cats

Lokman GalaIE, Frédeéric Ariey, Meriadeg Ar Gouilh, Marie-Laure Darde, Azra Hamidovic, Franck
&

Letourneur, Franck Prugnolle & Aurelien Mercier

Nature Communications 13, Article number: 5778 (2022) | Cite this article

* Manipulace s lidskym chovanim: vétsi riskovani, pomalejsi reakce, ale také

mozna mensi vyskyt alergii

* Paraziti ¢clovéka: obrana proti autoimunitnim nemocem

R et 1jpP |
ﬁ‘if;:ﬁ?% International Journal for Parasitology

| E,IFE,IL‘ Volume 39, lssue 4, March 2009, Pages 465-472

El SEVIER

Immunoregulation by Toxoplasma gondii infection
prevents allergic immune responses in mice

Angelika Wagner * !, Elisabeth Férster-Wald| ®+ 1, Erika Garner-Spitzer ?, Irma Schabussova *, Michael Kundi ¢,

Arnold Pollak ®, Otto Scheiner *, Anja Joachim ©, Ursula Wiedermann
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Prvoci

* Srpen 1962: smrt tfi osob na meningitidu v U. n. L.
* Cervenec 1963: $est osob, viichni navétivili bazény
* Rijen 1964: pét osob, viichni Vrbenské [azné

* Zari 1965: dve osoby, bazen uzavren, rekonstrukce — nahrada technologie ze 30. let
a novy zdroj vody

 VySetrovani: Karel Raska: puvod Mima polymorpha a fyzicky stres

* 1967: popis pripadu menigitidy vyvolané amebami, kontrola pitevniho materlalu -
objeven neurcitelny prvok :

e 1967-1969: Kontrola bazénu prokazany ameéby ale nepatogenni
» 1977: zachycena Naegleria fowleri rostouci pri teploté 42 °C

» 1978: Rezervoar za Moniérovou sténou z 50. let

* Vyplavovani vzdy po plaveckych zavodech, kdy vice vody

e Souhra nahod: uz pozdéji nikdy nenastala




Prvoci

* Naegleria fowleri: prim. amébova meningoencefalitida

» Sladka voda, vyssi teplota, prunik nosni dutinou, podél ¢ichového nervu do
mozku — lyze, kdma a smrt.

e 200 pfipad(i/4 preZivsi, epidemie 1963—-65 (U.n.L.) — 16 lidi — unikatni udalost

16 OBETI A 16 LET DO OBJASNENI PRIPADU
PRIPOMINKA NEJHORSI CESKE EPIDEMIE
Z KOUPACI VODY V USTI NAD LABEM

16 VICTIMS AND 16 YEARS FOR ELUCIDATING THE CASE
A REMINDER OF THE WORST CZECH BATHING WATER EPIDEMIC
IN USTI NAD LABEM

FRANTISEK KOZISEK', EVA RYCHLIKOVA?Z, PETR PUMANN'




