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Velky tresk a rozpinani vesmiru

Velky tresk (Big bang): A

: Gpen
. . : Universe

- singularita Flat
Universe

- neplati fyzikalni zakony
- vznik prostoru, ¢asu a hmoty
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Antropicky princip

Fyzika totiz zjistila, ze existence zivota na Zemi je témeér zazrakem. Stacilo by,
aby fyzikalni konstanty vesmiru byly jen nepatrné odliSné a hmota ani zivot, jak
je zname, by nevznikly. Vlastnosti vesmiru jsou presné a jemné vyladéné pravée
tak, ze na Zemi mohl vzniknout zivot a nakonec ¢lovék. Témeér se zda, ze vesmir
vznikl proto, aby mohla inteligentni bytost vzniknout. V USA dal antropicky
princip podnét ke vzniku nového kreacionistického hnuti, "Intelligent Design".

Zrodil se tak tzv. antropicky princip, ktery zformuloval v r.1973 kosmolog
Brandon Carter ve dvou verzich:

"Slaba" verze konstatuje skutecnost, ze svét je pravé takovy, ze na ném mohl
vzniknout zivot. "Povaha vesmiru a nase misto v ném jsou slucitelné s nasi
existenci jako pozorovatel(". Prosté tu jsme, protoze tu mizZzeme byt.

"Silna" verze fika, Zze do zakladu vesmiru byly vlozeny takové specifické
informace, aby v ném zakonité inteligentni zivot musel vzniknout.



VZNIK ZIVOTA

(Protobiologie)



Puvod zivota

Stvoreni (bozsky zasah)
Zivot je vSudypfitomny

ivzniké jen z jiného Zivota (heterogeneze, panspermie)

vznika z nezivé hmoty (abiogeneze)

i samoplozeni
moderni abiogenetické hypotézy



Definice zivota

Problematické téma

- Chemickeé slozeni a reakce se nelisi od okoli

- Neostra hranice mezi zivym a nezivym (viry,...)

- Fenomén/proces vs. Ziva entita

- Je univerzalni definice mozna a ma prakticky prinos?

Typy definici

- Nejmensi spolecny jmenovatel
- Sada vlastnosti

- Termodynamické

- Bioinformatické

- Evolucni

- Zivot jako globalni entita

- Utilitaristické



Definice zivota

Nejmensi spolecny jmenovatel

- Biogenni prvky (C,H, N, O, P, S,...)

- DNA, RNA, lipidy, sacharidy, proteiny,...
- Struktura - bunky, membrany

EUKARYOTE PROKARYOTE

Nucleoid
(folded DNA) ',

Glycoprotein: protein with Glycolipid: lipid with
' ~ carbohydrate attached /ca_rbohydrate
g 3  attached

Phospholipid

Peripheral bilayer
membrane Integral membrane Cholesterol Protein channel
protein proteins

Cytoskeletal filaments

v Vv

poznanych formach zivota, nejsou obecné a nere
hranicni pripady.

S/ -
Slozité (vycet) a Uzké definice zaloZené na aktudlné | ‘
I’ )\ » N




Definice zivota

Sada vlastnosti

- Organizace, homeostaze, metabolismus, rist, drazdivost,
reprodukce, adaptace,...

- Obecnegjsi definice, ale castecné je splnuiji i
problematické jevy (krystaly, jily, priony), nebo jsou
splnény docasné hrani¢nimi entitami (viry)

Clay mineral sheets
Tetrahedral sheet Dioctahedral sheet infection O

elongation,
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breakage breakage into multiple
new seeds

Vyzaduji dalsi upresnovani — komplexita,
unikatnost, otevrenost, nepredvidatelnost,

» Collapsed interlayer

ot " nerovnovdha, vyvoj, evoluce,...



Definice zivota -

Termodynamické /Of@ @u@

E. Schrodinger; |. Prigogine
- Termodynamicka nerovnovaha, vymeéna Heat
energie s okolim -> samoorganizace (snizuji

The Law of

svoji entropii (neusporadanost) na ukor okoli BEEEwE

Structures

- ,Samocinné se organizujici, disipativni,
nerovnovazny systém.”

- Zivot jako disipativni struktura? NeZivé
disipativni struktury vzdy vznikaji nové.

Energy Use,
Internal Ordering
and Work

Energy Use,
External

Energy
Capture

Energy Degraded and/or
Dissipated as Entropy




Definice zivota

Evolucni

- Darwinovska evoluce (pfirozeny vybér)
s kontingentnim charakterem (o
vysledku rozhoduje historicka nahoda
= nelze predvidat Uspéch) H'P& ~>z

- Postupné zmény, ucelovost vlastnosti =

-, ,Autonomni systém schopny
reprodukce a darwinovské evoluce.”

The Tree of Life ¢ _

Velice jednoducha, ale Siroka definice,
ktera ve vysledku muze zahrnovat i nase
vytvory (kultura) nebo elektronické
pokraCovatele.




Definice zivota

Zivot jako globdlni entita

- V. Vernadsky, J. Lovelock

- Zivot ovliviiuje déni na planeté a ma vidy
globalni charakter (zivot na Marsu, mésicich
vnéjsich planet?)

-, Vysoce organizovany systém hmoty a
energie s komplexnimi cykly, které zajistuji
nebo zvysuji usporadanost systému pomoci
vymeny energie s okolim.” THE CARBON CYCLE ©@% g =~ ° <=
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Definice zivota

Utilitaristické definice

- Predchozi definice obvykle charakterizuji zivot jako proces, ale
co kdyz se podivame v jednom Casovém rezu — pak neni evoluce,
adaptace ani rozmnozovani.

- Utilitaristické definice maji za ukol byt prakticky pouzitelné v
néjakém védnim oboru nebo pro néjaky ucel (napriklad hledani
zZivota ve vesmiru — markery zivota).




Co je zivot?

Definice NASA:

- otevreny systém
- replikace

- samosestavovani
- evoluce

Atributy zZivota:

reprodukce, metabolismus, rlist, adaptace, odpovéd na podnéty

o _ _ What is Life?
Zivot = samoudrzujici se chemicky systém schopny with Mind and Matter
. , and Autobiographical
Darwinovské evoluce (G. Joyce 1994) Sketches

Ed Trifonov:  mm=) Zivot = reprodukce s variaci (evoluce)
123 definici zivota
Life is ten percent what
happens to you and
ninety percent how you

respond to it.
Lou Holtz

Jsou viry Zivé?



Zivot na Zemi
DNA, RNA, proteiny

Bunka — membrany, metabolismus

Reprodukce, evoluce T RNA
H,O0

Some typical cells

Protein

Transcription .
Translation
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animal cell cell membrane
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vacuole

ribosomes
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plant cell
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nucleolus
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bacteria cell
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Zivot na Zemi — Kdy?

Exoskeleton animals

Earth is formed Oceans is formed
Oxygen producing bacteria

Oxygen
Level

1000 7S50WA 500 250 0 Ma
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Mpon is formed Sulfate-reducind\bacteria First eukaryotes Dinosaurs

Origin of life
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Prebiotic Pre-RNA RNA DNA/Protei
Epoch World World World

L 1 L 1 l ] L 1 L

4.5 T 4.0 T 35
Oceans form
: First fossil evidence
Billions of years ago for life?

Age of the Earth



Prvni dukazy Zivota

RESEARCH ARTICLE f¥vino®

Microfossils of the Early Archean Apex Chert: New
Evidence of the Antiquity of Life

R

Abstract

Eleven taxa (including eight heretofore undescribed species) of cellularly preserved [}
filamentous microbes, among the oldest fossils known, have been discovered in a
bedded chert unit of the Early Archean Apex Basalt of northwestern Western

Australia. This prokaryotic assemblage establishes that trichomic eyanobacterium- &
like microorganisms were extant and morphologically diverse at least as early as

&
~3465 million years ago and suggests that oxygen-producing photoautotrophy

may have already evolved by this early stage in biotic history.
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e Prvni dukazy zivota

RESEARCH ARTICLE f v in % @
Microfossils of the Early Archean Apex Chert: New
Evidence e Antiquity of Life

SCuNCE

and» - GET ACCESS

s

Abstract

Gondwana Research
Volume 36, August 2016, Pages 296-313

3.46 Ga Apex chert ‘microfossils’ reinterpreted as
mineral artefacts produced during phyllosilicate
exfoliation

David Wacey * % © 2 &, Martin Saunders ¢, Charlie Kong 9, Alexander Brasier ¢, Martin Brasier !

Show more ~/

+ Addto Mendeley o2 Share =3 Cite

https://doi.org/10.1016/j.gr.2015.07.010 Get rights and content
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« Candidate filamentous ‘microfossils’ comprise stacks of phyllosilicate

: grains.
Time scale and illustrations are not
drawn to scale
- Origin of Earth « The distribution of carbon is inconsistent with fossilised prokaryote
cells.

» Carbon also occurs throughout the quartz matrix and in late stage
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mineral artefacts.



Prvni dukazy Zivota
THE HISTORY OF LIFE ON EARTH

CONTINENTAL DRIFT EVENTS PERIODS SOME MAJOR EVENT:

nature |
geosmence

LETTERS

PUBLISHED ONLINE: 21 AUGUST 2011 | DO 10.1038/NGEO1238

Continents drift to

present positions TERTIARY

e I 7 Microfossils of sulphur-metabolizing cells in
comensirmtnee | [ T 3.4-billion-year-old rocks of Western Australia

continents

David Wacey"2*, Matt R. Kilburn'*, Martin Saunders’, John Cliff' and Martin D. Brasier®
Pangaea begins to split
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microbes with metaboli based on sulphur existed almost  (Supplementary Fig. $3) formed in the vadose zone, indicating
3.5 billion years ago, leading to suggestions that the earliest partially gas-filled pore spaces (see ref. 16), probably in the photic
microbial ecosystems were sulphyghase yeye 3 lale epsily o eptratec of o 7 ol Lite
phological evidence for these su
has been elusive. Here we report
tures from the 3.4-billion-year-old

it Western Australia that are associd
|« Forests of trees J breecs pyrite crystals. The microstructure]
32 - tors of biological affinity, including
3 ceous cell walls enriched in nitrogd
= chtyostee organization into chains and clust

Pangaea
(All continents form a single
land mass)

[« Reptiles

—— Flyiny

PHANEROZOIC

CARBONIFEROUS

Landmasses begin to form
a single landmass called
ngaea Amphi e
B DEVONIAN DR sgﬁ’g.‘-}“"i@

&

Continents form a |«——— Flightless insects

“Pre-pangaea” = Fishes AL b T to —46%. Vienna PeeDee Belem§
[ o O
Continents collide as M ;:..u@m*
Paleozoic Oceans close 443wty 0 4
31 & ¥ oepancohes
Ancient oceans separate ind nlarts i3 3
continents
Continents were flooded CAMBRIAN B VW vertebrates B

by shallow seas

Cambrian explosion
Molluscs, branchiopods, trilobites

LNl —— Worms, jellyfish, sponges

— Earliest preserverd
multi

Breakup of the
super-continent Rhodinia
(formed 1100 mya)

Time break

OTEROZOIC

() Indicates 5 major extinction
events that punctuate the
history of life on earth

%F""

Stromatolites
ibon yuse e
The Cretaceous - Tertiary extinction
event at 65 million years ago is
Fmbuhly the best known because it
led to the demise of the dinosaurs.
However, the biggest mass extinction
event of all time is the Permian -
Triassic event. This occurred around
251 million years ago and resulted
in the elimination of about 95% of
known species.

= 3000 miton yeus

Oldest life forms on earth
Fossl Bactora, Baberton, South AF

£ ARCHEAN

@
Earliest chemical evidence of life
ol sua, Greenland

Oldest native rocks preserved on earth

Time scale and illustrations are not
drawn to scale

~—— Origin of Earth

AEON

AFRICA EARTH ODSERVATORY NETWORK

Sulphur




THE HISTORY OF LIFE ON EARTH

CONTINENTAL DRIFT
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Prvni dukazy Zivota

LETTER

doi:10.1038/nature19355

Rapid emergence of life shown by discovery of
3,700-million-year-old microbial structures

Allen P Nutman'2, Vickie C. Bennett?, Clark R. L. Friend*, Martin J. Van Kranendonk?%¢ & Allan R. Chivas!

Biological activity is a major factor in Earth’s chemical cycles,
including facilitating CO; sequestration and providing climate
feedbacks. Thus a key question in Earth’s evolution is when did life
arise and impact hydrosphere-atmosphere-lithosphere chemical
cycles? Until now, evidence for the oldest life on Earth focused
on debated stable isotopic signatures of 3,800-3,700 million year
(Myr)-old metamorphosed sedimentary rocks and minerals'?
from the Isua supracrustal belt (ISB), southwest Greenland®. Here
we report evidence for ancient life from a newly exposed outcrop
of 3,700-Myr-old metacarbonate rocks in the ISB that contain
1-4-cm-high stromatolites—macroscopically layered structures
produced by microbial communities. The ISB stromatolites grew
in a shallow marine environment, as indicated by seawater-like

Figure 1| ISB site A stromatolites and younger ones from Western
Australia. a, Site A stromatolites. Image is inverted because layering is
overturned in a fold. b, Interpretation of a, with isolated stromatolite

formation of the pratolith, before superimposed metamorphism)®. This
is a particular problem in the search for signs of eady life in carbonate
rocks, owing to the propensity of carbonates to undergo ductile defor-
mation and recrystallize as marble during metamorphism and orogeny.
Consequently, the search for evidence of life in Eoarchaean rocks has
focused on chemical signatures, such as the isotopic compositions of
carbon (as graphite) and iron from metasedimentary rocks, but the
origin of these signatures is not unique and their significance as evi-
dence of ancient life remains debated®'>'*!5. Most isotopic searches for
the oldest evidence of life have targeted the ISB of southwest Greenland,
because it contains by far the largest areal extent of diverse Eoarchaean
metasedimentary rocks with rare, small areas of low deformation in
which primary sedimentary structures are preserved!®.

Figure 2 | ISB stromatolite mineralogical textures and site Band C
occurrences. a, SEM image showing quartz (qtz) and dolomite (dol)
equilibrium, with phlogopite (phlog) and pyrite -+magnetite (py-mag).
Blue crosses with numerals are energy dispersive spectra analytical sites.
b, Site B dolostone (dolostone) has domical interface with cross-laminated
dolomitic sandstone (dol+ qtz; image top). The red arrow indicates
erosional scouring of a layer. ‘C’ indicates the site of the thin section in ¢.
Pen for scale. ¢, Photomicrograph from the domical interface, showing
draping of phlogopite +dolomite layers (blue arrows) within sediment
immediately above a dolostone domical structure. d, Site C breccia with
layered chert (ch) and dolomite (dol) jumbled clasts.

At site ‘B, lower amplitude (1cm), more closely spaced, domical
stromatolites are outlined at the top of a metadolomite unit where it is
overlain by bedded, cross-laminated metasandstones (quartz+ minor

PR

T Y SRR P T R



Sl science

P Prvni dukazy Zivota
THE HISTORY OF LIFE ON EARTH
e ETTER

Flowering plants . o=
o\
S el gt
Continents break up into

rahle madar CRETACEOUS T ’\ = f-
continents

doi:10.1038/nature19355

Continents drift to
present positions

discovery of
ial structures

Pangaea begins to split

into Gondwanaland in HIRASC

Biological activity is a major factor in Earth’s chemical formation of the protolith, before superimposed metamorphism)®. This

::eﬂf: :‘f,':h" i fantais including facilitating CO; sequestration and providin particular problem in the search for signs of eadly life in carbonate

feedbacks. Thus a key question in Earth’s evolution is w] owing to the propensity of carbonates to undergo ductile defor-

m?gue; arise and impact hydrosphere-atmosphere-lithosp! nd recrystallize as marble during metamorphism and orogeny.
con

a‘;:’e"ts form a single cycles? Until now, evidence for the oldest life o

on debated stable isotopic signatures of 3,800-
(Myr)-old metamorphosed sedimentary ri
from the Isua supracrustal belt (ISB), sou
we report evidence for ancient life from a ly exposed outcrop

land m:

origin of these tures is not unique and their significance as evi-
dence of ancient life remains debated®'>'*!5. Most isotopic searches for
of 3,700-Myr-old metacarbonate rocks in the ISB that contain the oldest evidence of life have targeted the ISB of southwest Greenland,
- 1-4-cm-high stromatolites—macroscopically layered structures  because it contains by far the largest areal extent of diverse Eoarchaean
Q"‘-“E"‘b"”“ % produced by microbial communities. The ISB stromatolites grew  metasedimentary rocks with rare, small areas of low deformation in
piders
hyosega

PHANEROZOIC

CARBONIFEROUS

Landmasses begin to form
a single landmass called
ngaea

DEVONIAN N . . : B i H : 3
in a shallow marine environment, as indicated by seawater-like which primary sedimentary structures are preserved!®.

“Cnntmerlts f:rl;,r\'l a e |«——— Flightless insects

Pre- . s g
TEpanRaTY Fishes €
Continents collide as M Dunkieasteus

Sagcol bRty i s ’ > Nature. 2018 Nov;563(7730):241-244. doi: 10.1038/541586-018-0610-4. Epub 2018 Oct 17.
» »%%W,m
: Land plants 1 . . . . egye
el e : Reassessing evidence of life in 3,700-million-year-
489 -
o= | old rocks of Greenland
E?"E:ﬁms were flooded LU . Farly vertebrates | 2= w .
Sl oW seas - 2 ~
543 miony %m'ﬂﬁggnfr’;ﬂfﬁ:ﬁgmﬁ trilobites gﬂ .91‘{:"‘ Abigail C Allwood T Minik T Rosing 2, David T Flannery 3, Joel A Hurowitz 4,
Breakup of th e L Worms, jelllish, sponges : ! -
s\:ep:rg:ﬁneil Rhodinia s ot e /—3 Christopher M Heirwegh

——— Earliest preserverd

(formed 1100 mya) multi

Affiliations + expand

PROTEROZOIC

Time break PMID: 30333621 DOI: 10.1038/541586-018-0610-4
() Indicates 5 major extinction
events that punctuate the 5 .
history of lfe on earth 2500 Stromatoli Erratum in
elion yaucs | ‘Spencbacierta
The Cretaceous - Tertiary extinction | . . . PO .
event at 65 million years ago is z Author Correction: Reassessing evidence of life in 3,700-million-year-old rocks of
obably the best known becadse it s
ed to the demise of the dinosaurs. B 000 i Greenland.
However, the biggest mass extinction 5 i - L --.___;’;',,---ma.ﬂ' N ; ~
event of all time is the Permian - Oldest life forms on earth S . o —— -~ 23 Allwood AC, Rosing MT, Flannery DT, Hurowitz JA, Heirwegh CM.
Triassic event. This occurred around et e Jorms of s T, ;
251 million years and resulted 4000 Earliest chemical evidence of life Nature. 2019 Jan;565(7737):E1. doi: 10.1038/541586-018-0759-x.
in the elimination of about 95% of - O R
known species. Oldest native rocks preserved on earth PMID: 30498252
Time scale and illustrations are not
drawn to scale
~—— Origin of Earth Abstract
The Palaeoarchean supracrustal belts in Greenland contain Earth's oldest rocks and are a prime target
in the search for the earliest evidence of life on Earth. However, metamorphism has largely obliterated
| e | original rock textures and compositions, posing a challenge to the preservation of biological
AEON mnal Figure 1| ISB site A stromatolites and yo' signatures. A recent study of 3,700-million-year-old rocks of the Isua supracrustal belt in Greenland
AFRICA EARTH DOSERVATORY NETWORK Science i\;iltzl;:;ia;ns;[?ojl\d“l;oln:l:le‘zh:::a.tli?:ief: described a rare zone in which low deformation and a closed metamorphic system allowed
k -b, P 8 . . . . . . . . o
Wee preservation of primary sedimentary features, including putative conical and domical stromatolites

(laminated accretionary structures formed by microbially mediated sedimentation). The morphology,

laverina mineraloav chemistrv and aeoloaical context of the structures were attributed to the
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THE HISTORY OF LIFE ON EARTH ARTICLE

CONTINENTAL DRIFT EVENTS PERIODS SOME MAJOR EVENTS

doi:10.1038/nature21377

Continents drift to
present positions

Evidence for early life in Earth’s oldest
hydrothermal vent precipitates

Matthew S. Dodd"?, Dominic Papineau!?, Tor Grenne?®, John F. Slack®, Martin Rittner?, Franco Pirajno®,
Jonathan O’Neil® & Crispin T. S. Little”
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Although it is not known when or where life on Earth began, some of the earliest habitable environments may have been
submarine-hydrothermal vents. Here we describe putative fossilized microorganisms that are at least 3,770 million and
possibly 4,280 million years old in ferruginous sedimentary rocks, interpreted as seafloor-hydrothermal vent-related
precipitates, from the Nuvvuagitiug belt in Quebec, Canada. These structures occur as micromeire-scale haematite
tubes and filaments with morphologies and mineral assemblages similar to those of filamentous microorganisms from
modern hydrothermal vent precipitates and analogous microfossils in younger rocks. The Nuvvuagittuq rocks contain
isotopically light carbon in carbonate and carbonaceous material, which occurs as graphitic inclusions in diagenetic
carbonate rosettes, apatite blades intergrown among carbonate rosettes and magnetite-haematite granules, and is
: associated with carbonate in direct contact with the putative microfossils. Collectively, these observations are consistent
Pangaea F— gmﬁyﬂns 5 ATy with an oxidized biomass and provide evidence for biological activity in submarine-hydrothermal environments more
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Puvod zivota

Stvoreni (bozsky zasah)
Zivot je vSudypfitomny

vznika jen z jiného Zivota (heterogeneze, biogeneze,
panspermie)

vznika z nezivé hmoty (abiogeneze)

i samoplozeni

moderni abiogenetické hypoteézy



Panspermie: Prisel zivot z vesmiru?

e A A co
¥ . S LT L O e g ] © ETHANE
* Anaxagoras (5. stol. p.n.l.): zarodky S % g sEmrs - LT e ‘B
zivota rozptyleny po celém vesmlru JRE LR & .;;."" (
. A o T =, FORMIC-
e Lord Kelvin, Arrhenius (1908): ¥ G % s
panspermie W ’ e .-.:-3*2 , 5 3T : . NITRILE ¢

e Sir Fred Hoyle, Crick:
fizena panspermie

ARy J‘GET‘LEHE

Vesmir je bohaty na organické latky |

Komety:
- mohou prenaset organické latky, Hyakutake — methan

Meteority:

- denné na Zemi dopada az 150 tun organického materialu, dfive vice

- prebiotické reakce v mélkych lagunach

- objev aromatickych polycyklickych uhlovodikl (PAH) v okoli mrtvych hvézd

- glycin v mezihvézdném prachu

Chondrity — nejstarsi kamenné meteority, obsahuji chondruly s organickymi latkami,
Murchison — 64 druh( AK, jen 8 ,pozemskych” AK
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VZidy jednou za nékolik milionii let do Marsu narazi asteroid nebo kometa s energii, ktera postaéuje k
vymrsténi hornin, jeZ mohou uniknout z dosahu pritaZlivosti cervené planety a nakonec se dostat na Zemi.
Pokud se prfed miliardami let vyvinul na Marsu Zivot, |lze si pifedstavit, Ze horniny s biologickymi materialy
podnikly vesmirnou pout dostateéné rychle a prenesly Zivot na Zemi.

Dréha rychlého
preletu

Dokonce i velmi prudké narazy mohou
vymrstit horniny a prachové Eastice z
povrchové vrstvy Marsu bez toho, aby

je zahfaly na teplotu nesluéitelnou s
Zivotem.

Meziplanetarni expres

Pfivstupu do atmosféry Zemé by se zahtal
povrch meteoritu, ale ne jeho vnitiek.
Jakékoli mikroby v nitru horniny by pfeZily.
Prachove castice by se vyhnuly pfiliSnému
zahvatitim, Ze jejich rychlost by se sniZovala
postupné.

Vétsina hornin spojenych se Zemi stravila
ve vesmiru dlouhou dobu. Nejznadméjsi
marsovsky meteorit, ALH84001 (nahoie),
putoval vesmirem 15 miliond let. Ale z
kazdych deseti miliond pfedméti/objekti
se jeden dostane na Zemi za méné nez
jeden rok, a je tak jen velmi kratce vystaven
meziplanetarnimu zéfeni.




Bakterie — vesmirni kolonizatori?

Streptococcus mitis:
- nahodné zavlecen na Mésic (Surveyor3) a po 31 meésicich zpét
(Apollo12) a byl Zivotaschopny

Deinococcus radiodurans:
— 15 000 Gy/ 37% Zivotaschopnost
Clovék 10 Gy, E. coli 60 Gy

bakteridlni spory:

— odolnost, konformace A-DNA
- izolace bakterii z traviciho traktu hmyzu zalitého v jantaru (25-
40 mil. roka)

- solné vrstvy (New Mexico) — bakterie 300 mil let




Extremofilove

Acidophile: An organism with an optimum pH level at or below pH 3.

Aerobe: requires O2 to survive.

Alkaliphile: An organism with optimal growth at pH levels of 9 or above.

Anaerobic: does not need 02 to survive.

Endolith: An organism that lives inside rocks.

Halophile: An organism requiring at least 0.2M of NaCl for growth.

Hypolith: An organism that lives inside rocks in cold deserts.

Mesophile: An organism that thrives in temperatures between 15-60 °C.

Metalotolerant: capable of tolerating high levels of heavy metals, such as copper, cadmium,
arsenic, and zinc.

Microaerophilic: requires levels of O, that are lower than atmospheric levels.

Oligotroph: An organism capable of growth in nutritionally limited environments.
Piezophile: An organism that lives optimally at high hydrostatic pressure. See also Barophile
Psychrophile: An organism that can thrive at temperatures of 15 °C or lower.
Radioresistant: resistant to high levels of ionizing radiation.

Thermophile: An organism that can thrive at temperatures between 60-80 °C.
Xerotolerant: requires water to survive



http://en.wikipedia.org/wiki/Acidophile
http://en.wikipedia.org/wiki/PH
http://en.wikipedia.org/wiki/Aerobe
http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Alkaliphile
http://en.wikipedia.org/wiki/Anaerobic
http://en.wikipedia.org/wiki/Endolith
http://en.wikipedia.org/wiki/Halophile
http://en.wikipedia.org/wiki/NaCl
http://en.wikipedia.org/wiki/Hypolith
http://en.wikipedia.org/wiki/Mesophile
http://en.wikipedia.org/w/index.php?title=Metalotolerant&action=edit
http://en.wikipedia.org/wiki/Copper
http://en.wikipedia.org/wiki/Cadmium
http://en.wikipedia.org/wiki/Arsenic
http://en.wikipedia.org/wiki/Zinc
http://en.wikipedia.org/wiki/Microaerophilic
http://en.wikipedia.org/w/index.php?title=Oligotroph&action=edit
http://en.wikipedia.org/w/index.php?title=Piezophile&action=edit
http://en.wikipedia.org/wiki/Pressure
http://en.wikipedia.org/w/index.php?title=Barophile&action=edit
http://en.wikipedia.org/wiki/Psychrophile
http://en.wikipedia.org/wiki/Radioresistant
http://en.wikipedia.org/wiki/Radiation
http://en.wikipedia.org/wiki/Thermophile
http://en.wikipedia.org/wiki/Xerotolerant

Zivot na Zemi - Jak?
Klasicka a moderni abiogeneze

Aristoteles - Zivot ma plvod v neZivé hmoté

Francesco Redi (1668) — zabranil moucham klast vajicka a z masa
larvy nevznikaly, ,omne vivum ex ovo“

Antoni van Leeuwenhoek (1683) objevil bakterie

Lazzaro Spallanzani (1768) — bakterie pochazeji také ze vzduchu a
mohou byt zni¢eny varem

Louis Pasteur (1862)— mikroorganizmy pritomny v organickych
materialech, sterilizace

Woehler (1828) — syntéza mocoviny, kvantifikace energie pfi
reakcich, neni prostor pro vitalni silu, redukcionismus

Moderni abiogeneze:

- vznik Zivota na Zemi sérii postupnych krokd

- stavebni kameny (AK, baze) = polymery = burika

- rizné hypotézy (svét RNA, Miller, panspermie)
Oponenti — falzifikovatelnost, mala pravdépodobnost

Rozdil mezi klasickou a moderni abiogenezi:
— frekvence vzniku Zivota
- slozitost vznikajicich organizmii

Vitalisticka filozofie —
délila pfirodu na Zivou a
nezivou, vyloucila
abiogenezi

Redukcionismus — odmita
rozdil mezi anorganickou a
organickou hmotou, slozité

veci lze vysvétlit
jednodussimi, rada fyzika-
chemie-biologie-sociologie,
Dawkins



Moderni teorie abiotického vzniku zivota

Chemicka evoluce = vznik zakladnich stavebnich
kament biologickych systému (nukleotidy, aminokyseliny,..)

BIOlogICké evoluce = vzika zorganizovani systému
podléhajicich prirozenému vybéru

Co bylo drive?
Nejdrive metabolismus x Nejdrive replikace x Koevoluce obou x
zcela odliSny pribéh
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Moderni teorie chemické evoluce a podminky
na Zemi v dobeé vzniku zivota

A.l. Oparin (1924) — slozité molekularni struktury vznikly z jednodussich
Haldane (1928) — Zivot vzesSel z primordialni polévky, uloha UV zareni
H. Urey — atmosféry ostatnich planet jsou redukujici (H,, NH,, CH,, H,0)

Zakladem téchto teorii je
predpoklad, ze na rané Zemi bylo
mnoho rlznych zdrojl energie,
které mohly byt vyuzity k syntéze
chemickych slozek Zivota:
geotermalni energie, UV, blesky,
teplo a razové viny po dopadu
meteority,...

Poloha Zemé (4.5 mld)
Sopecna Cinnost a atmosféra p [{f:% r:‘j:j
Po zchladnuti more (pred 4 mld)

Zivot pfed 3.8mld Qu Gl ﬁ‘ﬁ (_Q} !

CH-




Nejprve proteiny

1. Oparinovy koacervaty

- aminokyseliny vznikaji snadnéji nez baze NK
- primitivni modely bunky

- hromadéni produktl, reakce, rist, déleni

- vznikaji v koloidnich roztocich

- problém redeéni

2. Foxovy mikrosfeéery

- otazka puvodu enzymatickych molekul

- vznikaji z protenoidu = polymery vzniklé kondenzaci
aminokyselin

- poradi AK v techto polymerech je nahodné

- nékteré mohou vykazovat katalytickou funkci




Urey-Milleruv experlment
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Urey-Milleruv experiment
Vznik zivota z prebiotické polévky?

Zasadni negativa hypotézy — nevznikaji polymery

- nukleosidy ani nukleové kyseliny

- proteiny

- lipidy
(= v prebiotické polévce vznikaji jen stavebni jednotky biopolymerl ale ne
samotné biopolymery, nevznikaji lipidové vacky)

RozSifujici hypotézy stavi na roli ,povrcht” katalyzujicich tvorbu polymeru (jily,
pyrit, led,...) a cyklickych zménach fyzikalnich podminek

1)Jak zvysit koncentraci
- Docasna jezirka — cyklické zmény diky vyparovani, vymrzani, kondenzaci
a srazkam

2) Prispéni meziplanetarniho materialu (komety, meteority)
- Vodni led s pfimésemi jednoduchych i slozitych organickych latek



Urey-Milleruv experiment

Vznik zivota z prebiotické polévky?
A Hot Spring Origin of Life

1)Jak zvysit koncentraci

- Docasna jezirka — cyklické zmény diky
vyparovani, vymrzani, kondenzaci a
srazkam

1. Synthesis

2. Accumulation
2) Prispéni meziplanetarniho materialu
(komety, meteority)

- Vodni led s pfimésemi jednoduchych i
slozitych organickych latek

3. Concentration

o)1 1eqo|9-p ay Ae3-o ~ 81 1-aid-q  sojuebiQ-e



B) Vznik zivota v podmorskych sopkach

Oxyanions, (HPO 42=, HVO.?-, CrO+2-, HAsQ4?-), REE, Trace Metals

/ v

*He, Mn?*, H.SiO4, FeOOH, M CHas, Fe?*, FexSy, 222Rn, Hz, H25

- podmorské kominy -
2000m

- vyvéra prehrata voda
bohata na mineraly,
krystalizuje a

Yy

Oi" :;j O Pre€ipitation

¢ Chimne
(focussed) Ji l' \ (Black Smo{er)

. . p Basalt DL
Sub Seafloor "~ WARM
SedlmentUJe, katalyza Microbial Biosphere \'6 ... .. e diffuse)
0-1’7, o, ||t flow
| %
7 v Vé s Basalt L H " = *
- zvlastni ekosystém Mgz | % ﬁ , m»
. , S0.2+ < b4 '._.
(extremofilové, % . TS T :
. / . O Metalliferous Sediments ; RER Reactlon s < e
fOtOSyntetICke bakterle @ Iron-Manganese Crusts ' Jvf’a N
H+, Cl-, Fe2+, Mn2+, e, NN EvoNeTV E

H4SIO4 3He HZS CH4 COZ Ha,
Ca?*, K+, Lit, Cu?*, Zn?+, Pb?*

Magma

Teorie ,hluboké horké biosféry”

Thomas Gold: Zivot se vyvinul hluboko pod povrchem

Zemé a na povrch se dostal druhotné.
Bakterie nékolik kilometr pod povrchem.
Zivot na jinych planetach nebo mésicich?



Teorie sveéta sulfidu kovu
Fe-S svet (G. Wichtershiuser, 1988)

- za pritomnosti sulfidd kovu vznikaji slozitéjsi uhlikaté slouceniny |
- Jay Brandes, 1997: smichal CO, H,S, NH;, NiS, FeS pfi 100°C a ziskal AK a peptidy |
- podminky podobné blizkosti podmorskych sopek (100-300 C, vysoky tlak)
- reakce vytvarejici energii vyuzitelnou pro dalsi reakce cyklU

- vzrusta slozitost cykld
- reakce neprobihaly ve volném oceanu ale na povrchu mineralQ (pyrit)
- dllezitd role kyseliny octové — jednoduchd kombinace C+H+0O, dodnes klicové

postaveni v metabolismu H,S, CO, CO,

-Zivot vznikl u hlubokomoftskych Zelezitosirnych
vyverd. Prvni metabolismy byly hypertermofilni a
chemoautotrofni (sulfidy Zeleza donory elektron().
Fixace uhliku redukci CO, na povrchu FeS nebo NiS
povrchu jako katalyzatoru v citratovém cyklu.
Polymerace peptidd za vysokych teplot za pritomnosti

(Fe a Ni)S. Prvnimi bunkami byly lipidové vacky
formuijici se na povrchu minerald.



Serpentinizacni hypoteéza
variace G. Wachtershausera (Martin a Russel, 1994)

- mirné odlisnosti v teploté vyvérajici vody (az 300 C) a chemickém slozeni (H,S, H,,
HCN, CH,, formaldehyd) + mirné oxidujici morska voda (CO,, Fe3*)

Diky proudéni vody vznikaji tzv. mackinawitové membrany — anorganicka péna, ktera
mUZe uzavirat primitivni metabolismus jako protobunka a pozdéji byt obalena

lipidovymi membranami.

Nevyhody Hypotéz vzniku zivota v horkych hlubinnych vyvérech:

- Mnohem niZsi variabilita a koncentrace sloucenin v laboratornich experimentech

Podplirné argumenty:

- Nacasovani vzniku Zivota kratce po skonceni Masivniho pozdniho bombardovani,
kdy se znovu zformovaly oceany a Zemsky plast byl velice aktivni

- Anorganicka (Fe, Mg,...) jadra dnesnich enzym dédictvim tohoto svéta?

- LUCA byl s nejvétsi pravdépodobnosti termofilni.

- Geneticky kéd nejspis vznikl za vysokého tlaku (AK vyuzivané dnesnimi barofilnimi

organismy maji vétsi variabilitu v kddovani).



Nejprve replikace

Genova hypotéza vzniku
zivota

Na pocatku nebyl metabolismus ale nukleova kyselina schopna
replikace a prirozeného vybéru



Na pocatku byly pouze nukleové
genova hypotéza

* RNA je geneticky material i katalyzator postuloval Crick
1968

e katalyticky aktivni RNA — RIBOZYM (Cech 1982)
* RNA svét (W. Gilbert 1986)

e vznik genetického kddu a proteosyntézy

jednoduché polymery - replikatory, RNA

evoluce

slozita biochemie: DNA — RNA - protein

» &
- .
Bl O
Nucleotides %

[A] RMA forms

o >

[B] Ribozymes catalyze RMA replication

S»S)J,

.lurllrm

acld I: i
Protein
[C] RNA catalyzes proteln synthesls

[D] RNA encodes both DNA and proteln

iy

[E] Proteins catalyze cell activities

SO T 8 1S B MeTRAM-HILL, IMNC. ALL AKGHTS RESERWED.




Koevoluce
PRVNI GENETICKE SYSTEMY

A VZNIK GENETICKEHO KODU



Prvni genetickeé systémy

1. Proteiny — koacervaty a mikrosféry
2. Nukleové kyseliny — genova teorie a ribozymy
3. Proteiny i nukleové kyseliny — geneticky kod

4. Jiny princip — PNA, polycyklické aromatické uhlovodiky, jily
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VZNIK GENETICKEHO KODU

Na pocatku byly proteiny i nukleové kyseliny (koevoluce)
VS.
Spojeni jiz existujicich genetickych a metabolickych systému

DNA

1. Unikatni vysoce nepravdépodobnd udalost 7
(,frozen accident) mN
2. Postupny vyvoj

3. Produkt rozumné bytosti — nespliuje
kriterium védecké hypotézy
(ovéritelnosti)




Dukazy postupné evoluce

genetického kodu v T <
u UL Phe Ser
. . . LA Lew Ser
e Minimalizace chyb (Hurst a UG Lew Ser
Cuu  Leu Pro
Freeland, 90.léta, pocitacové ¢ loue Lew Pro
modelovani) . e oo
v/ 7 e AL lle Thr AAL
e Primé interakce AK's kodony P o
e AK kodované podobnymi kodony AU lle B e
AUG et Thr ARG
Jsou syntetizovane stejnymi o cur va BRIV SR
oY SYNEEHZOVANE St o Jao
biochemickymi drahami A Ve [ T
GC model Nejstarsi triplety GXC B - [ erice [ | Fysrol contaning
Gly, Ala, Va|, ASp I:I Alkyl I:I Aromatic I:I Sufur contaning
glycinové hodiny 0 oy [ =os Bl -

mutacni expanze

Stejné AK v prebiotické syntéze, Odchylky od
v prakodu i v meteoritech standardniho kddu



Dukazy postupné evoluce
genetického kodu

AK vznikajici ze stejného prekurzoru zaCinaji

stejnym pismenem v tripletu (pyruvat = T)
Prostredni pismeno tripletu odpovida
hydrofobicité (nejhydrofobnéjsi T...G...C...A
nejhydrofilnéjsi)

Posledni pismeno kddu muze byt
degenerované (8 AK je ¢tyrnasobné
degenerovanych = posledni nenese
informaci)

uuu
uuc
LIL&
UG

Ccuw
cuc
CUA
CUG

AU
AUC
ALUA
AUG

Guuy
GUC
GUA

GUG

Gl I O O B T
A e B
2922::E2882

E &

B oo

|:| Blkyl
- Blkyl

B -
[ e
— -

E‘ Hydroxyl contami
I:I Suffur containing
i -

SN S E 25 E SR

ng

Degenerace posledniho pismene muze byt dikazem, ze prvotni
kod byl dvojpismenny -> nejstarsi AK mely vyhodu v obsazovani

kddu = nejvyssi pocet tripletl




Aptamery a geneticky kod

- SELEX experimenty

- aptamerové RNA silné se vazici na arginin obsahuji argininové kodony
(Schostak)

- na pocatku primé interakce AK a RNA (kodon)

- slozity translacni aparat (tRNA) az pozdéjsim vydobytkem

Baze vazici arginin (zelené) Argininové kodony (AGG)



tRNA: nejstarsi biomakromolekula

Mozny vznik tRNA

- replikace RNA genom( s ndhodnym pocatkem,
fosilie — fag QB
- vwhodny pocatek na 3’ konci, mikrohelix

ok
: () &*’/ (ak!
: '
.. .a/b

e T, , 1 =g @) do — diskriminaéni baze
- vazba AK stabilizuje replikazovy komplex, P
- po replikaci odstépeni vlasenek - predchidce ac — akceptorové Gést
kcept 3
tRNA o o 00000,
- dle homologie se radi vedle sebe = kondenzace s AOHSEIEEIEN, oy I— cistars st
AK - 90 3,(._,,_ antikodonovy triplet ... . ) tRNA
NI TN .. S
3 5 e kodonovy triplet + =+ """ 7
V 4 V' 4 V4 [ (]
o Nekddovana syntéza peptidu
smycek
@ -4 Adaptorové smycky
, \ Diferenciace RNA na genotyp (komplementarni
'S%ﬁﬁ‘;ﬁggﬂ' j vlakna) a fenotyp (adaptory)
, § Ve=ab) Zména tercialni a kvartérni struktury adaptord
adaptorove smycky . v. , . . ;
se sparovanymi Useky - mohla vytvorit podminky pro vznik peptidové

(mikrohelixy)

vazby

® B OB®

navazane aminokyseliny peptid




Odchylky od
univerzalniho

genetického kodu

AK = jina AK
AK = nonsense
Stop =2 AK

mt kvasinek, obratlovcU,
ostnokozcu aj.

(a) (b)
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Jiny organizacni princip: Teorie jilu

Alexander Graham Cairns-Smith (1985):
,Seven Clues to the Origins of Life”

- anorganické kremicitanové latky tvofrici krystaly

- replikace __ .
SEVEN CLUES
- mutace TO THE
IV V4 V4 OH;‘{;};
_ : OF LIFE
Sireni do okoli, sedimentace e
- obdoba prirodniho vybéru

Problém prechodu (,takeover®) od jilu k
nukleovym kyselinam, teorie neni Siroce
akceptovana




Zivot na bazi kiemiku?

Duvody pro kiemik:

- vySSi stabilita, moznost zivota pri vyssich teplotach

- ve vesmiru velmi rozsiren

- v periodickeé tabulce lezi pod uhlikem, podobna chemie

- vaze ctyri vodiky (SiH,, silan), tvori polymery (silikony), kde se
stridaji Si-O (podobné jako C-O tvori polyacetaly)

Nevyhody:

- je vétsi a proto hure tvori dvojné a trojné vazby
- dlouhé retézce méné stabilni

- silany jsou velmi reaktivni s vodou



Dalsi prvky a rozpoustédla

Fosfor:
- muze tvorit
- velmi reakti
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Problém definice zivota

Porovnani 123 definic Zivota - nej¢astéji zminovana reprodukce a evoluce,

jen 4x kainka ! (trifonov 2011, 18SD)

Viry, viroidy, plasmidy, transposony, +/-satelitni DNA

— spliuji definici ale nejsou ve stromu zivota!!!

Acytota — nova risSe zivota®?
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& Mejste pfihldZen(a) Diskuse Plispéviky Vytvofenid&tu PRihlaSeni

Clanek Diskuse Cist Editovat Editovat zdroj Zobrazit historii | Hledat na Wikipedii Q

Nebunécéné organismy

Nebun&éné, respektive subcelularni organismy (Acytotal 121 syn. Aphanobiontal®!) jsou riznorodou skupinou struktur nachazejicich se na pomezi Zivych a nefivych systémil. Radi se k
nim viry, viroidy a virusoidy, pfipadné i priony, pokud je lze povaZovat za organismy ©

—

Praorganismy | editovat | editovat zdroj ]

Praorganismy (Eobionta), nékdy oznafované jako praburiky jsou pfedpokladané primitivni Zivé soustavy, které vznikly z koacervatd b&hem chemické evoluce. Obsahovaly zfejmé stavebni
bilkovinnou sloZku a latku s dédiCnou informaci. MEly jednoduchou latkovou vyménu a jednoduche rozmnoZovani a vyvol. Jake viak byly jejich konkrétni viastnosti, zatim neni znamo. Na

Typ viru - tzv. bakteriofd; =
Zemi Zily pravd&podobné pied 4 mid. let ! ?

V].‘I.'y [ editovat | editovat zdroj |
Podrobnéjsi informace naleznete v ¢lanku Virus.

Viry jsou nebunééné organismy majici schopnost rozmnoZovani pouze v hostitelskych bufikach. Jedna se o parazity rost|
jen déditnou hmotu (DNA €i RNA) obklopenou bilkovinnym obalem (kapsida), nékdy jesté zabalenou v membrané.

« DNA viry - nezhoubné, bradavice, opary, nestovice a infekéni mononukledza

= RNA viry - ryma, nachlazeni, hepatitida B, chfipka, ko€i€i leukemie a AIDS

AcytOta Vesmir 2016/3

wr

Reference |editovat | editovat zdroj]
1. + TRIFONOV, Edward N.; KEJNOVSKY, Eduard. Acyfofa — associated kingdom of neglected life. Journal of Biomolecular Si
DOI:10.1080/07391102.2015_1086959 . PMID 26305806 (anglicky)
2 + KEJNOVSKY, Eduard, TRIFONOV, Edward M. Acytota. Vesmir [online]
3.+ BioLib: Viry a viroidy @

DALSI RISE ZIVOTA?

bfezen 2016, ro&. 95(146), €is. 3. s. 137. Dosty

Tento dlanek je pfili§ struény nebo postrada dileZité informace.

e
o, e
d Pomozte Wikipedii tim, Ze jef vhodné roziifite. Nevkiadejte viak bez opravnéni cizi texty.

Jsou viry Zivé? A co plazmidy, transpozony, viroidy ¢&i jiné

Trifonov and Kejnovsky 2015, J Biomol Struct Dyn
Kejnovsky and Trifonov 2016, Mobile Genetic Elements

yKousky* nukleovych kyselin? Jsme viibec schopni vést
hranici mezi Zivym a nezivym?

text EDUARD KEJNOVSKY A EDWARD TRIFONOV




Jedna sit buriky: Nejen transposony,

ale i viry, plasmidy...

DNA Transposons Retrotransposons

W —mmes— gy Iransposony

DRITR Tel-mariner (1.4 kb) ITR DR

LTR Retrotransposons Non-LTR Retrotransposons

RT EN

ﬁu',lp_”ll Pol | Env

HERV (-9.2 kb), IAF (-5Kh)

Autonomous Non-autonomous
TSD EN Rl . AATAAA Aing, TSIV
DI o K ORF 2
o N
L1 Elcmeni (6 kb)

Alnp

Alu Element (.3 kb)

Blizci pribuzni (transposony+viry+satelity):
LTR retrotransposony + retroviry
helitrony + Geminiviry
transposony obsahujici satelity

~ -
g
homogeneous higher order
alpha satellite array (200-5000 kb)
| b,
—EI-RIDEID-R DR D : 4
monemeric monomeric
B .:’ higher order repeat (1-3 kb)
LH terrminal Pathogenic Conserved central wariable RH terminal
domain domain domain domain domain
— > =  — —_—,————p———p e 4
CC CCGG
171 bp monomers
) GG GGCC
u




Acytota a strom zivota Animalia

Strom Zivota: 6 fisi/3 domény, pavod
Acytota ve sveté RNA, polyfyletické x
monofyletické  (cavalier-smith 2004)

Horizontalni pfenos — Acytota prorustaji
vsemi risSemi

Dynamika — migrace NK

I

Parazitismus? Ne vice nez ostatni

Nova klasifikace (Adl et al 2012):
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Obri viry — megaviry, mimiviry

Velikost genomu srovnatelnd s bakteriemi - Pandoravirus salinus (genom 2.5Mbp)

Velikost kapsidy srovnatelna s bakteriemi - Pithovirus sibericum (velky 1.5um)

- kdduji ribozémy a kapsidu, jen ¢astecna zavislost na hostiteli

.y . , S Co bylo drive — bunka
- metabolické geny (~2500 genl pro proteiny), 10% repetitivni DNA

nebo mimivirus?

Paraziti megaviru:
Virofagy: napt. Sputnik - 18kb/21 gen, prenasi geny mezi megaviry (jako fag)
Transpovirony: ~7kb, nékolik gend, lin. ds. DNA, abundantni

Eugene Koonin: ,Giant viruses crossed the imaginary boundry between viruses and cellular organisms.”
J.-M. Claverie: ,The fact that it can get sick makes it more alive.”

Mimivirus
Giant debate

Larger than some bacteria, Mimvvirus and related giant viruses dwarf other viruses and harbor
complex gencmes that have raised questions about their place on the tree of life

Eukarya

Polio virus Zika virus
~30-nm dameter ~45-nm dameter

Archaea
/

Bacteria




If I'm not alive,
why does everyone

want me dead?

Protichidné pohledy na ptivod viru:
(a) primitivni: - na hranici Zivota podobné jako ¢asné replikatory
- stfidaji faze RNA a DNA — reminiscence RNA-> DNA prechodu

(b) odvozeni: - redukce: Mimiviry vznikly z buriky (?)
- progrese: z retrotransposonl =2 retroviry (?)

Vlastnosti:

- Ize je krystalizovat, inertni mimo bunku -> jen chemikalie

- primitivni Zivy organizmus

- nejsou schopné autonomniho zivota, ale kdo je toho schopen?!!!

| pFi studiu vird se opét dostavame k otazce definice Zivého organizmu,
k definici zivota !!!



Sit Zivota slovy filozofl (na zavér)

Vladimir Solovjov (1853-1900):

,Vsechen Zivot v prirodé se vyznacuje bojem, zlobou, bolesti a konci smrti a
rozpadem, vSude vladne egoismus, nesoulad a nepratelstvi, kazdy bojuje s
kazdym, jeden tvor pozira druhého a zZivé bytosti postradaji smyslu. Kazdy

projev egoismu zpUsobuje dalsi a dalSi oddélovani jednotlivych bytosti a
jejich rozpad.”

»,Sobectvi a rozpor vidime, jen pokud Zivé bytosti vnimame navzajem oddélené. Pokud ale
stvoreni nahlédneme jako celek, pak i pres vSechen rozpor a temny chaos, vtistény do
zaklad( Zivota, spatfime sjednoceni a pochopime, Ze vesmir, kosmos, je harmonicky.
Prapocatkem vseho byti je absolutni celistvost, dokonalost a klid...”

Teilhard de Chardin (1881-1955):

,Na svét se lze divat i tak, Ze v ném uvidime jen souhrn rGznorodych ¢i
nepratelskych prvku. VSude kolem, zda se, vladne nevylécitelné rozdéleni a
vrozené nepratelstvi. VSude je zlé promiseno s tim, co ma cenu. ... ale ja citim
pod touto povrchni roztristénosti zivou a hlubokou jednotu.”




