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Milniky ..:x V UMEnNI

M.Duchamp: Studanka / Fontana - nejvyznamnejsi umelecky
pocCin 20. stoleti

*zmeéna kontextu

*elementarni topologicka operace




Milniky ... V€ vede

M.Kopernik (1543)

De revolutionibus orbium coelestium
W

/ i R 12
..... i,:
> »
A\ Qa, T/ Tl *zména kontextu
B 'j Clovék&Zemé - vesmir&svét
i L *elementarni topologicka operace:
zmeéna vlastni posice: stred 2 mezi




Milniky ... V€ veédeé o zivote

Evoluce a jeji mechanismy
(Darwin: prirodni vybér a dedicnost)

oeeestie | hromadenim a
selekci

>  novelty _ <« §

o1} 3 =

% fittness B - ’ s

¥ selection & | & nahodnych

mutaci

>fzména kontextu
Clovék/Buh - Priroda/svét

*elementarni topologicka operace:
- akt preziti v boji o zivot - ano/ne
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Evoluce ...

Theodosius
Dobzhanski

evolucni a
fylogeneticky
kontext -
zavazny ramec
biologického
diskursu




Milniky ...V soucasne biologii

Genocentrismus moderni biologie
(i) teoretické koreny

* 1953 —struktura DNA a T MILLION COPY INTLRAATIONAL BSTSELLY
geneticky kéd: AGCT—2>protein RICHARI
* Geny — zakladni organizacni DAWKINS
prvky Zivota (] 1THE
e Evoluce = evoluce genu SE}LEFILISE
e 1976 Da' *zména kontextu : S,
> mechanismy dédi¢nosti st
* Genocer "
*elementarni topologicka operace: W ) e (D m

evoluce { = zaostreni na detalil



Genocentrismus moderni biologie
(ii) V praktickém provedeni

1983 PCR (polymerazova retézova reakce -
zaklad pripravy DNA vzorku

1990 a dale - prubé&zné dil¢i aplikace, fada
omylu apod.

Cca 2000 Spolehliva rutinni sekvence
referencnich mt genti - zaklad molekularni
fylogenetiky > explose novych pohledud na
ptibuznost riznych skupin organismu, od
Urovné jednotlivych druhu az po rady a tfidy



Genocentrismus moderni biologie
(ii) V praktickém provedeni
Priklad: savci

2000: zcela novy pohled na pribuzenské vztahy
jednotlivych radi
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Genocentrismus moderni biologie

(ii) V praktickém provedeni

Priklad: savci

oxrono RS

Research Article

How many mammal species are there now? Updates
and trends in taxonomic, nomenclatural, and geographic
knowledge

Connor . Burgin'*®, Jelle . Zijlstra>®, Madeleine A. Becker+®, Heru Handika* ®, Jesse M. Alston™®, Jane Widness'®,
Schuyler Liphardt ®, David G. Huckaby®, Nathan 5. Upham+®

historie popisu
savcich druhi
a udaji o
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(ii) V praktickém provedeni

Genocentrismus moderni biologie

Table 1. Taxon counts for major mammalian taxonomic compendia since 1980 (see Fig. 1 for graphical representation of species totals for
each, except IUCN totals), including the 3 editions of Corbet and Hill’'s (C&H) A World List of Mammalian Species; editions 4 through 6 of Walker’s

Mammals of the World (WMW); Anderson and Jones’ Orders and Families of Recent Mammals of the World

(A&]); Duff and Lawson’s Mammals of the

World: A Checklist (D&L); 3 editions of the Mammal Species of the World (MSW); Illustrated Checklist of the Mammals of the World (CMW); Interna-
tional Union for the Conservation of Nature (IUCN) 2008 and 2024-1 listings; and 2 major versions of the Mammal Diversity Database (MDD1

and MDD2).
Taxa MSW1 1982 WMW4 1983 A&J 1984 C&H2 1986 C&H3 1991 WMWS5 1991 MSW2 1993
Species 4,170 4,151 4,199 4,231 4,336 4,444 4,629¢
Wild extant NA NA NA NA NA NA NA
Recently extinct NA NA NA NA NA NA NA
Domestic NA NA NA NA NA NA NA
Genera 1,033 1,017 1,057 1,055 1,066 1,116 1,135
Families 135 133 131 132 131 135 132
Orders 20 20 21 20 21 21 26
Taxa D&L 2004 MSW3 2005 IUCN 2008 MDD1 2018 CMW 2020 IUCN 2024 MDD2 2024
Species 5,115 5,416 5,489 6,495 6,554 5,983 6,753
Wild extant 5,338 5,4104 6,382 6,451 5,899 6,629
Recently extinct 75 79 96 103 84 113
Domestic 3 0° 17 20 0° 17
Genera 1,343 1,353
Families 167 167
Orders 27 27

aJUCN 2008 totals based on Schipper et'al.
bLists 4,007 species, but we identified 2 duphcates (what is now Brucepattersonius iheringi is listed under both Microxus and Oxymycterus, and Prosciurillus leucomus is listed
under both Prosciurillus and Callosciurus).

“Total provided in Solari and Baker (2007) and used in Burgin et al. (2018) was found to be incorrect while counting the MSW2 species total and we here provide a
corrected total.

dIncludes species classified as Extinct in the Wild and does not include humans.
¢The IUCN does not assess domestic species.

nastup molekularni fylogenetlky
- stabilisace vyssich taxond,
explose novych druhti



Genocentrismus moderni biologie
(ii) V praktickém provedeni

Nové druhy savcill s molekularné-genetickou identifikaci
po roce 2000

--------------

_________________________________

Type Localities
X ® Valid Species
\____| ® Synonyms/Subspecies

New Currently Valid Species Described Since 2000

25 50 75



Genocentrismus moderni biologie
(ii) V praktickém provedeni

Exponencialni narist
publikaci o fylogenesi
po r. 2000 a zvilaste:

v poslednich dekadach
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Genocentrismus moderni biologie
(iii)) Genomika — veskera dédicna informace

*The Human Genome Project (HGP) was the international, collaborative research
program whose goal was the complete mapping and understanding of all the genes

of human beings.
*The Project was coordinated by the National Institutes of Health and the U.S.

Department of Energy — 20 large laboratories in other countries
4 billions of USD
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Genocentrismus moderni biologie
(iii)) Genomika — veskera dédicna informace

1990-2003 sekvenace lidského genomu
NIH (USA)+ 20 svétovych laboratori
>4 miliardy USD

- Fenomenalni aspeéch, prelomovy krok vedy
o zivoté

... Soucasné: vyznamneé inovace souvisejicich
technologii genetické analyzy,
vypocetni kapacity pocitaci
... a radikalni nardst poctu védcu



Genocentrismus moderni biologie
(ii) V praktickém provedeni

2000 — DNA sequencing technologies
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Genocentrismus moderni biologie ~ Lidsky genom

(iii) V praktickém provedeni v ére genomiky 2003
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Genocentrismus moderni biologie
(iii) V praktickém provedeni v ére genomiky
Fylogeneticky vyznamné sekvence > GenBank

GenBank release 268.0 on August 18, 2025, the database contains
approximately 5.90 billion records. This includes sequences from both
traditional and high-throughput sequencing projects. The total number of
records 1s composed of several categories: Traditional records:
258,320,620Whole Genome Shotgun (WGS) records:
4,441,331,387Transcriptome Shotgun Assembly (TSA) records:
1,010,159,820Targeted Locus Study (TLS) records:
190,505,830GenBank's exponential growthGenBank has shown
exponential growth since its inception in 1982. New data 1s regularly
added from sources including individual laboratories and large-scale
sequencing centers. To ensure comprehensive worldwide coverage, the
database participates in the International Nucleotide Sequence Database
Collaboration (INSDC) with the European Nucleotide Archive (ENA)
and the DNA Data Bank of Japan (DDBJ).



GenBank

2025: 4

6 miliard DNA
sekvenci
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posici

2018:
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Genocentrismus moderni biologie > jeho
(iii) V praktickém provedeni v éfe genomiky vydobytky jdou
ruku v ruce se
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Samani
aj. referenti o vécech jinym

zastfenych 2 naboZenstvi,
véda, umeéni

tradicni rozvrh
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UNESCO: roéné vydano 2 200 000 novych knih

Google: celkem na svété 130 000 000 kniznich titult






Genocentrismus moderni biologie
(iii) V praktickém provedeni v ére genomiky

Narust informaci - vlastni cil vstupnich
snah,

ale: Nadbytek dat — problém

Jak se v nich vyznat, co vilastneé rikaji, jak
spolehlive ?... atd.
- nejzadanéjsi specialisace dnesni
biologie :

bioinformatika

Jejim objektem nejsou ovsem jiz véci zivota,
ale data a jejich sporadani - nyni s vydatnou
pomoci AI - umeélé inteligence



Genocentrismus moderni biologie
(iii) V praktickém provedeni v ére genomiky

OMICS

Genomic, proteomic,
transcriptomic, atd.

Kli¢c k ucelenému poznani
povahy zivota a vsSech jeho
rozmanitych variant
(standardni minéni oboroveé

V7 v 7 v 7y O v
prislusnych delniku vedy)

... opravdu ?



Nezapominame prece jen na néco?

Wﬁ o »
Vrabec v hrsti %

standardni minéni oborove
pfisludnych déinikl védy:
Organismus = transkripce
genomu

? opravdu



I transkripce genomu

(DNA - protein)
> 2 kbeliky slizu

kompletn




Trochu
zapominame:

Zakladni
organizacni
jednotkou
zivota je

BUNKA

a jeji organy
modulujici
expresi DNA

- Vajicko

Omne vivo
ex ovo



Vsechny télesné znaky jsou
produktem ontogenese -
embryonalniho vyvoje (vajicka)->
jejich stav a specifika jsou
vysledkem historie riznych Gprav
jednotlivych vyvojovych procesii:

Pribéh ontogenese - Zakladni zdroj
informaci o evolucnich souvislostech
fylogeneticky vyznamnych znaki:

Ve fylogenesi i v ontogenesi se
plivodni vychozi znaky objevuji

N m

drive nez jejich pozdeéjsi varianty



EVO-DEVO Evolucni vyvojova
biologie

-

(od ca 2000 - nejaktivnéjsi smer
organismalni biologie)
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EVO-DEVO Evolucni vyvojova biologie (od ca 2000
- nejaktivnéjsi smer organismalni biologie):

Analyza cest od geni
k organismu a mechanismli
evolucnich trasformaci
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Evoluce jsou

ontogenetickeé
prestavby fixované
prirodnim vybérem



Doména ,,ontogenetickych” znak

- Dnes vcetneé regulacniho pozadi (EVO-DEVO) a
omics dat (SCT Al.)
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e Jednim z prvnich velkych objevu tohoto
pristupu se stala identifikace zvlastniho
embryonadlniho organu obratlovcu jako
klicového zdroje jedinecnych viastnosti této

skupiny \

Obratlovci: Ostatni kmeny: 5-25
250-400 bunécnych typu  vyjimka Elenovci (asi 50)

* Neuralni lista



Neuralni lista

Obratlovci:
250-400

Neural crest
o _—— Ectoderm

Volné

bunéEny'ch primordialni
neurony -

tvpﬁ pluripotentni
kmenové

Migrating neural crest cells ——__ v vrvr 7
bunky Sirici se
Ostatni kmeny: celym télem
5-25
vyjimka ¢lenovci Notochord

(asi 50)

Mesoderm Ectoderm
=== ‘-
Smooth muscle cells Osteoblasts Adipocytes Chondrocytes Melanocytes Schwann cells Neurons

Osteoclasts




Neural crest : neuralni lista

jeji bunky tvofi svymi prestavbami napft.
endotel cév, kozni receptory, melanocyty,
odontoblasty, osteoblasty, chondroblasty etc. -
vétsina specialisovanych bufecnych fenotypu

Craniata - z neurdlni listy

st. 23/24




Neural crest migration

& = @ Cardiac NC

Enteric NC e E R e - e Cephalic NC

- --
-

- s W=

-

-
_____

e - oTrunk NC i

\ Y
N/

Smooth muscle Cartilage Pigment
and bone cells

Adrenal

Sensory neurons (Chromaffin) cells

interakce NC vs. endoderm / mesoderm
télo: somity, etc. hlava: faryngogenese



ca 2000 > Klicovym zdrojem télesnych
specifik obratlovcil je neuralni lista a
jeji bezprostredni produkty - kostra a
klize

U ostatnich zivocichl vznikaji rtizné
organy vylucneé ze zakladnich tri
tkanovych (zarodecnych) listl

->mnohobunécni zivocCichové =
vedecky: Triblastica



EKTODERM MESODERM ENTODERM
pokozka chorda strevo
nervova trubice somity hitan,endostyl,
neuralni lista svaly, (kostra), skara zaberni

oblast
zuby, kryci kost urogenitalni systém dychaci s.
PNS, smyslové o. Cévni systém epitely ugs
endogel cév etc. edviny, soma gonad

yAL:

\

\

% evolucni

novinka _ zarodecné
obratlovcu gastrula ' listy




Inovativnim zdrojem telesnych specifik
obratlovcl je neuralni lista a jeji
bezprostredni produkty - kostra a kiize

- neékdy se proto rika:
Obratlovci = Tetrablastica

ale - zasadné chybne:
neuralni lista netvori epitely ("zarodecny list"), vnasi
do morfogenese mechanismus, ktery je s epitelialni
morfogenesi v primé kontradikci - developmentarni
autonomii kmenovych bunék !

*zména kontextu

- autonomie kmenovych bunék -
produkce funkcnich odlisnosti -
integrace nervovym systémem

*elementarni topologicka operace:
- extense: cely organismus



Klicové charakteristiky
obratlovcu - vetsmou
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Neuralni lista obratlovcu:
Priklady bunécnych typtli vznikajicich z neuralni listy
eMisSni ganglia
eganglia sympatického a p: \k\)’lﬁ e ) 3
eSekrecni bunky e '\ \oh 7, )

\L‘S 'L\P\ P\\S»

eSchwan %\l \k y \v\

AN ) _
eChoncila™ - N\ ) JKrania
oPj \/7 /

igmel Q\)\ ‘ﬂ?, v\5‘

*Odontob g !
oVasorecep\% %?\\??'?\

oNeuromasty, buzdra smyslovych organd a Casti
neurokrania



Genocentrismus moderni biologie
(iii) V praktickém provedeni v ére genomiky

* EVO-DEVO:

* |dentifikace genového pozadi jednotlivych
embryonalnich transformaci

* bezprostrednim vyuzitim explosivnée
narustajiciho spektra inovativnich
molekularné-genetickych technik a

vypocetnich moznosti

* excesivni narust detailnich informaci
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senocentrismus moderni biologie

(iii) V praktickém provedeni v ére genomiky
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Genocentrismus moderni biologie
(iii) V praktickém provedeni v ére genomiky

celkovy dojem:

* Vypada to, ze o podstatnych vécech fenoménu
Zivota vime dnes uz takrka véechno

* A mame dostatecneé robustni nastroje k
efektivnimu odstranéni pripadnych nejasnosti

 Opravdu?



EEN ale

Nezapominame prece jen na néco?
Neprotéka nam pres vSechna velka
data cosi skrz prsty?
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Vesalius 1543:

Prvni anatomicky atlas

Chiasma
opticum,
hypophysis,
mamillary -

- jadro mozku

Zrakova draha

top
enigma
of brain
anatomy

Obratlovci
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a Visual pathways b Emotional pathways

Retina

Eye E- O\

N ' Ventral
L TN stream

SC

Nature Reviews | Neuroscience

neuralni percepce emocnich signall je bezprostredné
odvozena z organisace zrakové drahy

atd. , .
genikulatni jadro — thalamus

Neural bases of the non-conscious perception of — pulvinarni jadro — limbicky
emotional signals p

Marco Tamietto & Beatrice de Gelder system
Nature Reviews Neuroscience 11, 697-709 (October

2010)

Obratlovci



Figure 1. Anatomy of embryonic mouse forebrain and eyes. (A) Frontal view of embryonic day (E) 8.5 forebrain, just
before the eye field splits. Theoptic sulci are thelarge pits protruding from the ventral neural ectoderm. (B) Wide and
(D) high magnification views of frontal sections of the E9.0 to E9.5 optic vesicle. ( E) The coordinated invagination of
the distal optic vesicle and the surface ectoderm, where the lens placode has thickened, begins at E9.5. (C) Wide and
(F) high magnification views of frontal sections of the E10.5 optic cup and lens vesicle. The retinal pigment
epithelium is the thin layer of cells proximal to the neural retina, which is dorsal to the optic stalk. The optic stalk
is continuous with the ventral forebrain. The lens vesicle is distal to the neural retina. Dorsal isto the top (A-F), and
proximal is to the right (D-F). Scale bars, 50 pm (A); 100 pm (B,C). (Photo from Lee Langer.)
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Figure 3. Signaling networks establish boundaries in the optic vesicle.
Dorsal is to the top, and distal is to the left. The optic vesicle is
regionalized into prospective RPE (red, dorsal), neural retina (green,
central) and optic stalk (yellow, ventral). Extracellular signals orga-
nize the optic vesicle in part through the activation of transcription
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Google Scholar:

ale ... AED, <32 000 spist
skoro nic o
chiasma




optic chiasma:
quite restricted
research interest,
few data beyond
speculations

geniculado externo y pulvinar; Rv, regién visual del cerebro, con la
forma de la proyeccién mental.

Google Scholar:

vision, eye, visual perceptions, origin
of eye etc.:
each >5 000 000 hits

optic chiasma, chiasma opticum etc.:
all =32 800 hits ( origin < 1000)




a, proti ocekavani ...

Velmi podrobna analyza ve svéteé pritomnych
achiasmatickych lidi (velmi vzdcna mutace =2 s
Uplnou absenci prekrizeni nervu a kontralateralni
projekce):
achismatici nevykazuji zadné priukazné odliSnosti
od normalni populace - v kvalité nejruznéjsich

zrakovych funkci i v bézném zivote
(Hoffmann et al. 2010, 2012 Neuron)

=>» chiasma opticum neni v Zadném pripadé
vyznamnym predpokladem kvalitniho zrakového

vjiemu
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- LOUIs Agassiz
1807-1973

veéda ma pouze tri metody:

srovnhavaci
ontogenetickou
paleontologickou

"Facts are stupid
until brought into
connection with some
general law.”

Louis Agassiz
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*chiasma opticum - *hypofyza - *MGE : jadrové struktury
prechordalniho mozku

chiasma opticum — ustavuje se jako prvni element
embryonalniho vyvoje mozku (jesté pred hypofyzou a
MGE - prekusorem koncového mozku !!)
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argument kreacionismu, resp. hypotézy
inteligentniho designu




Evoluce se déje
pFirodnim vybérem
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— selection
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Fosilnl zaznam
vzniku obratlovcu
1.

- ¢o fosilni zaznam
ukazuje
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634 PALAEONTOLOGY, VOLUME 40 N ej sta r§i ObratIOVCi -

TEXT-FIG. 4. Astraspis desiderata Walcott, 1892;
USNM 8121; Harding Sandstone Formation;
Caradoc. Specimen is 69 mm in total preserved length.

A4
Abbreviations in addition to those used on Text- 4 =
figure 3: p, pincal region; sg, sensory groove. St I t n a t c I -
|
" - Ostracodermi

TEXT-FIG. 8. Reconstruction of Astraspis desiderata Walcott, 1892, The tail and rostral areas are schematic since
they are not preserved in any of the articulated specimens.

ordovik 460 Ma

Nejstarsi obratlovci:

TEXT-FIG. 5. Astraspis desiderata Walcott, 1892; PF 5733; Harding Sandstone Formation; Caradoc. Ventral -4
headshield scen in predominantly internal aspect, showing the position of the orbit and eight branchial povrCh tela kryt
openings (arrowheads) identified by Elliott (1987, fig. 2). Ornamented areas are the external surfaces of the - = ” =
ventral branchial plates. Scale bar represents 1 mm. minera I izovan ym |
deskami

Sansom et al.. 1997



MMSmith & Hall
' 1990, Donoghue
. &Sanson 2010 etc.

Pr|marn| dovednost charakterisujici obratlovce ve fosilnim zaznamu:
exoskelet a odontodova kaskada:

Ektoderm vs. mesenchym neuralni listy




(a)

R{stova interakce:

ektodermalni epitel pokozky (2D)
VS.
kozni mesenchym = mesoderm + bunky
neuralni listy (3D)

Povrch téla obratlovce :
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+ specifické regulacni moduly (< Shh, BMP, FGF...)

mineralisace hydroxyapatitem (HAP):
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Obratlovci + plastenci + kopinatec
= kmen strunatci (Chordata)

*notochord — chorda
— struna hrbetni >

*nervova trubice
segmentarni organisace

*vykonné pricné >
pruhované svalstvu
trupu

*post-analni ocas >
*posteriorni Hox

geny

Selekéni drive:
chorda + ocas =2
Vykonny dopredny
pohyb s minimalnimi
energetickymi
naklady !!

Chordata




SROVNAVACI:
FUNKCNI INTERPRETACE

Cephalochordata=Acrania Craniata-Vertebrata Tunicata=Urochordata

kopinatci

PRINCIP METAMERNI SEGMENTACE

EMANCIPACE VYVOJOVYCH SPECIFIK, CELKOVOSTNI REGULACE
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LCA Spolecny predek Olfactores:
OLFACTORES

*Soustredeni morfogeneticke
aktivity do prechordalni
oblasti - mimo z6nu Hox-
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l Urochordata |

|

*Panplakodarni primordium,
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ix Agnatha ‘

PEramota

*multiciliarni neuromasty
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modul smyslového aparatu,
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LSarcopzerygii *Emancipace a potencialni
mobilita neuroblastt

oa

rl etrapoua | \
Amniota W




Time in millions of years (Ma)
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Fig. 3. Detailed stage-level depiction of the animal fossil record as compared to the molecular
divergence estimates for 13 different animal lineages. Shown in yellow and blue is the known fossil record
of animals at the class and phylum levels, respectively (hatching indicates “stem” lineages, i.e., lineages
that belong to a specific phylum but not to any of its living classes); shown in green is the generic record of
macroscopic Ediacara fossils (see scale at bottom). Shown in thick black lines are the known fossil records
of each of these 13 lineages through the Cryogenian-Ordovician (table S1); most lineages make their first
appearance in the Cambrian, consistent with the known fossil record of all animals (yellow and blue).
Further, the extent of these stratigraphic ranges closely mirrors the molecular estimates for the age of
each of the respective crown groups (colored cirdes) (see also Fig. 1), highlighting the general accuracy
of the molecular clock. Only cnidarians have an unexpectedly deep crown-group origination as es-
timated by the molecular clock, as the deep demosponge divergence is apparent from taxon-spedfic
biomarkers (gray bar) (21).
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Obratlovci + plastenci + kopinatec
= kmen strunatci (Chordata)

*notochord — chorda
— struna hrbetni >

*nervova trubice
segmentarni organisace

*vykonné pricné >
pruhované svalstvu
trupu

*post-analni ocas >
*posteriorni Hox

geny

Selekéni drive:
chorda + ocas =2
Vykonny dopredny
pohyb s minimalnimi
energetickymi
naklady !!

Chord

ata

spolecné vlastnosti Chordata — predka

obratlovcu



Anomalocaris(Radiodonta)
kosmopolit? (Chengjiang,
Burgess, Australie aj.) -
vysoce efektivni predator -
zasadni selekcni faktor v
evoluci kambrickych
obratlovcli




Od roku 2000 - zcela novy pohled
formace Chengjiang, Cina

articles
]

Lower Gambrian vertebrates

from south China

D-G. Shu*, H-L. Luof, S. Conway Morrisi, X-L. Zhang*, S-X. Hut, L. Chen*, .

* Early Life Institute and Department of Geology, Northwest University, Xi’an, 710069, Peop |

T Yunnan Institute of Geological Sciences, 131 Baita Road, Kunming, People’s Republic of Ch s

¥ Department of Earth Sciences, Universi
§ Institute of Vertebrate Palaeontology ¢ Chen gjiang 530 Ma

560

The first fossil chordates are found in deposits from the Cambrian periot s
exceptionally sporadic and is often controversial. Accordingly, it has bee| 2 o
for the basal chordates. Until now, the available soft-bodied remains ha - 3 a0
animals from Burgess Shale-type faunas. Definite examples of agnathai & _,
(—475 Myr BP), with amore questionable record extending into the Camb| £
the Lower Cambrian Chengjiang fossil- -Lagerstatte is, therefore, a very s £
like, whereas the other is closer to the more primitive hagfish. These finc
earliest Cambrian, with the chordates arising from more primitive deute
~555 Myr BP), if not earlier.
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Haikouella lanceolata: modified from Chen et al. (1999)
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Chengjiang:
diversifikace

télnich plani
Chordata

Vetulicolia - sesterska skupina strunatcu ?, basalni Tunicata ?
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Chengjiang, Yunnan, S-China, 530 mil.B

Yunnanozoon, Haikouella aj. - spodni Kambrium (starsi nez
Burghess Shale),

Haikouella lanceolata: modified from Chen et al. (1999)

Dominantni fenotyp pfedku obratlovcu/
Olfactores



Mandibular branchial
bar and artery

imbria Severni Ameriky

A predpokladany
LCA Craniata
& @ 8
o— spolecna podivnost:
Ouil iy redukce ocasu,
omm  koncetrace svalstva kolem
R pricné stfredové osy téla
B
NOS“’“'.’ - Y 4 Y 4 V 4 A4 - \YAV 4
Mandiula : proti centralni vyhogle nejstarsich
Sl strunatcu !
Upper li ’ ’ E‘

Oral ring
and tentacle

: Mandibular artery

Oral cavity  \pehind mouth (no
mandibular bar)

Fig. 16. Mallatt’s (1996) reconstruction of the ancestor of all

ring craniates (A) resembles Haikouella (B). Part (A) is based on
ures 2E and 26A in Mallatt (1996).

Lower lip

region. R. Soc. Open Sci. 11: 240350.
"% https://doi.org/10.1098/rs05.240350




Fosilnl zaznam
vzniku obratlovcu
2.

- co ve fosilnim
zaznamu neni, ale bez
nej bychom to netusili



Nejstarsi predkové Olfactores
a
kontextualni vymeér jejich evoluce




Spolecny predek
Chordata / Olfactores
a prvni kroky obratiovcih
ve fosilnim zaznamu:

Ekologicky context:
konfigurace selekc¢niho tlaku






LCA Olfactores: relatively large chordates (cms),
living in abundant groups




Anomalocaris
(Radiodonta):
vykonny kombajn
na spasani nasich
predku




pelagial oceanu brakické-sladké vody
Genomicke v




Plasténci -Tunicata:
Redukce telesnosti,
celulosovy plast,
nepozivatelnost



Ascidian Salp Pyrosome Doliolid Appendicularian

in genomic, structural, life
history respects the most
derived Bilateralia:
disolved in oceanic nirvana
disappeared from interest
of any predator

extensive simplifications,
integration via cellulose
tunica, escaping from
constraints of individuality

Tunicata

plethora ways
of complexity
increase

*mineralisovany krunyr
*zvétseni téla

*zvySeni smyslové, pohybové a
potravni vykonnosti
*meélkovodni prostredi

/

Craniata



Mineralisace
povrchu tela -
kostény pancir:
1 radikalni
omezeni
plisobeni
predatori




Craniata:
Ochranny krunyr:

exoskelet
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1 Fosilni zaznam Craniata:
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od ordoviku a siluru: rada linii
“Ostracodermi” — dominantni
skupina Si-De

Ordovizium

Unterordovizium

Arenigium

Anate Ala‘[)l.\‘

FAD konec kambria- Ordovik:
{t———— Anatololepis, Arandaspis, Astaraspis,
Euryptychius

| Tremadocium

|
\
|

rkambrium |

; ]
ambrium ¢
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488
443
416

Cambrian
Ordovician
ilurian

|Devonian

359

ICarboniferous

|Permian

Triassic

Cretaceous

Cenozoic

Janvier P. 2008: Zool.Sci. 25: 1045-1056

=

- klicovy faktor, ale ..
= Y aZ od konce ordoviku

-> ca. 80 My po
vzniku skupiny !

:‘, odontodova kaskada,
=] > . .

v¢ HAP mineralisace
mineralisation

Heterostracans
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Placoderms 7
Crown group vertebrates =



*vstupni smyslové a
pohybové schopnosti

*enlarging body size and

shallow waters

Craniata

ys
ty



Pohybove
disposice ?




* | .
mesoderm \/

*paraxialni pFl’Ené', /N
zihana svalovina
*post-analni ocas
*posterior Hox

gene(s)




vstupni smyslové a pohybové schopnosti

(1) vCasna registrace
nebezpeci

(2) operativni zachovna akce
ad (1): Smysly
Nervovy systém
(+/- hlava)



(1) Dalkova registrace
nebezpeci:

ZRAK
v

Oko + zrakova draha >

zakladni smysl obratlovci
I



(2) Efektivni zachovna akce ?

*notochord (Shh)
*neural tube ¥

of rhombomeric
organisation

*metameric —
somitic
mesoderm
*paraxial striated
muscles
*post-anal tail
*posterior Hox
gene(s)

Chordata

S timto vstupnim
vybavenim ?
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Haikouella: reduced tail (!), largest muscles at
centre of body = disposition to lateral convulsion



a rapid convulsion should be started from a single

centre via the monosynaptlc connection (beyond
control of seemental reflexes. cf. bipolar neurons in tunicate larve)
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to act as antipredation cue the centre is to be directly
(monosynaptically) connected with a sensoric system
enabling distant predator recognition — eye
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Chlasma optlcum
(fixované jednoznacnou predacni selekci):
drobna topologicka uprava, ktera spasila nase predky
a nastartovala jejich pristi rozvoj




* eye — distant sensing
* a reduced number of
 segments (increased
velocity of spinal neural
il integration)

* faculty of lateral

| convulsion

*its monosynaptic

. SO 2 ~“Jactivation
Next step: To reduce enormous energetic costs *monosynaptic
related to performace of the reaction > | " .
connection with eye

Contextual control of visual input, | ) .
prevention of i improper release of the reactlon & * optic chiasma

semantic trigger between eye and the effector 9 reticular formation
refining a control on visual sensing and its semantic signatures

scalling the reaction (humoral forcing etc.) = hypophysis
memory-based semantic analysis with neural matrix of divergent
proper reactions = cerebrum
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Organisacni centra prechordalniho mozku vznikaji jako doplniujici

prvky visualné-motorického systému (se silnou selekcni podporou

funkcnich vystupt). Ustavujici se v prostorové doméné mimo vliv
rhombomerické kontroly (Hox). Vsupnim predpokladem je tu

vznik prechordalni vakuity.



wh|ch was
developmental
drlve of these
rearrangements?

prechordal

vacuity? |
Organisacni centra prechordalniho mozku vznikaji jako doplniujici
prvky visualné-motorického systému (se silnou selekcni podporou
funkcnich vystupt). Ustavujici se v prostorové doméné mimo vliv
rhombomerické kontroly (Hox). Vstupnim predpokladem je tu
vznik prechordalni vakuity.
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prima figura of
chordate LCA prima figura of vertebrate
transformation



emancipace prechordalni
oblasti ze radu metamerni
segmentace

a spatial domain for

> preoral endodermal anterior expansion of
expansion : neuroectoderm

key driving factor of 9(NC + brain)
vertebrate head evolution

1 mm




b @ Ectoderm
[J Endoderm
B Foregut cavity

The preoral gut
discoveries by Robert
Cerny lab (comp.
M.Minarik et al. 2017)
demonstrated the vital
heritage of the earliest
Shark driving dynamics in

vertebrate
development

Hagfish
@ Amphioxus

Brain
[0 Notochord
[ Head cavities
> Mouth Teleosts

Amniotes

Bichir

Acorn worm
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*zmeéna kontextu:

(s chordou Ize pracovat jinak)

*elementarni topologicka operace: (neuralni spojeni napric)



Milnik .. V. UMEnNi

M.Duchamp: Studanka / Fontana - nejvyznamnejse umelecky
pocCin 20. stoleti

*zmeéna kontextu

*elementarni topologicka operace







mnohé podivnosti dneska
(zvlastnosti korunovych
skupin apod. a jejich
vlastnosti) mlizeme - bez
pohledu do minulosti

a odpoutani od pragmatiky
tvrdé vedy-

sotva pochopit



Message:

Fenomeny jako predustni strevo nebo chiasma
opticum nazorneé dokladaji, ze leccos v biologii dava
smysl| pouze prismatem operacnich postupu
eidetické biologie a starobylych analytickych
nastroju typu reductio ad primam figuram
Ci obskurnich konceptl typu hlubinné homologie.

Nezajem mainstramovych badani a citankovych
vykladovych ramcu o podobné fenomeny, nemusi
byt pak prilis v souladu s jejich faktickym
vyznamem.




Predace specialisovanymi clenovci
- klicovy faktor nasi minulosti
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*ZvétSeni zabernich = } /

stérbin (vétsi plocha (= ’,.?..,--7 T
dychaciho epitelu) - RY P e
nutnost flexibilni pMD Mb Hb

mechanicke opory >
*zaberni oblouky -
chrupavka - svalstvo
aktivneé ovladajici zaberni
stéerbiny -
branchiomerické svaly

celistnatci: prestavba 1. a 2.
paru na celisti




Fosilni zaznam

N

Dava smysl teprve v kontextu s vystupy

srovnavaci a ontogenetické
metody a jejich funkcnich interpretaci







