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Replay the Tape

e S.J. Gould: AL

— ,rewind the tape” — kdybychom zivot na Zemi
prehravali znovu a znovu, strom zivota by vypadal
pokazdé jinak

— ,,Preto€ pasku evolucCnich déjin na zacatek a
prehraj ji znovu, vysledek nebude stejny” (Gould,
1989)



Replay the Tape

* Simon Conway Morris:

* ne tak uplné — existuje konecny pocet
fyzikalné prijatelnych télesnych plant
organismu, ke kterym vyvoj konverguje



Vyvoj zivota mohl jit mnoha ruznymi
cestami

Burgess shale (520 - 515
mil. let)

e asi 15 - 20 druhtd nemuze
byt prirazeno k zadné
znamé skupiné Zivocichu

e asi 20 - 30 ¢lenovcu
nemuze byt prifazeno k
zadné zname skupiné
Arthropod

Anomalocaris canadensis



Burgess shale

Anomalocaris
(az 80 cm)

Hallucigenia ~ Opabinia






Opabinia

10 cm

. Anomalocaris canadensis

. Laggania cambna
. Opabinia regalis
. Wiwaxia corrugata

Pikaia gracilens

W . Hallucigenia sparsa




Zanik dinosauru pred 65 miliony lety zrejmé
zpusobil dopad meteoritu na Yucatansky
poloostrov...

OUATEMALA %

..Cimz byla umoZnéna radiace savcul

Pustil tento meteor z ruky Buh (koncept ID), nebo Buh pouzil pfirodni
procesy (koncept ID, véfici evolucionisté) nebo se jednalo o produkt slepé
nahody (ateistiCti evolucioniste)?



* Co kdyby v kambriu prezily jiné kmeny nez ty,
které aktualné prezily?

* Co kdyby na konci kridy neuderil asteroid?

— Co kdyby meél onen asteroid polovicni hmotnost
nebo dvojnasobnou hmotnost nez ten, ktery v
realu dopadl?

— Co kdyby uderil o jednu hodinu drive nebo o jednu
hodinu pozdéji?

Lenski, R.E., Chance and Necessity in Evolution. in Morris, C.S., (ed.) (2008) The Deep Structure of Biology.
Templeton Foundation Press, West Conshohocken, Pennsylvania.



* Proces evoluce vnimame jako nahodny —
mutace, hromadna vymirani etc.

* Evoluce, tak zni nase krédo, je bez cesty a bez
ucelu: konec je nedeterminovany



Life’s Solution ,.
Inevitable Humans in a Lonely Universe

~ SIMON CONWAY MORRIS.

Simon Conway Morris

Konvergence



Evolucni omezeni (constraints)

e Extrinsic constraints —jsou dané zakony fyziky
a geometrie

* |ntrinsic constraints — jsou dané biologii
daného organismu.



* Prirodni vedy jsou zdatné v popisu a cinéni
predpovedi tykajici se svéta kolem nas, ale,
kupodivu, zda se, ze se tato jejich sila mizi,
kdyz se jedna o biologii.”

Morris, C.S., Introduction. in Morris, C.S., (ed.) (2008) The Deep Structure of Biology. Templeton Foundation Press, West
Conshohocken, Pennsylvania.



* Experimenty ,mohou odhalit, co se stane
stovce potkanu béhem deseti let za danych a
jednoduchych podminek, ale uz ne, co se
stane miliardé potkanu béhem deseti miliénu
let ve stale se ménicich podminkach déjin
Zeme.”

* Paleontologist George Gaylord Simpson

Lenski, R.E., Chance and Necessity in Evolution. in Morris, C.S., (ed.) (2008) The Deep Structure of Biology.
Templeton Foundation Press, West Conshohocken, Pennsylvania.



Konvergence

* Pokud jsou fyzikalni prostredi podobna,
vzdalené pribuzné organismy mohou nezavisle
na sobé vyvinout podobné adaptace.



Konvergence

* Konvergentni evoluce se muze objevit na mnoha
Urovnich. Uvnitf jednoho druhu muze byt
omezena na nékolik znakl, nebo muze v sobé
zahrnout cely organismus, coz ma za nasledek
konvergenci v morfologii, fyziologii a chovani, tak
jak se nepribuzné formy specializuji na podobné
niky.

* Konvergence se muze rovnéz objevit na Urovni
celych biot, coz ma za nasledek geograficky
izolované ekologické komunity s podobnymi
strukturami a funkcemi.

Lomolino, V.M., Riddle, R.B., et al. (2010) Biogeography. 4th ed. Sinauer Associates, Inc. Sunderland, MA. p. 415



* Spolecny predek chobotnice a plejtvaka pravdéepodobneée
nemohl mit kamerové oko. Kazda skupina se nezavisle
navigovala ke stejnému evolucnimu reseni, a nejen ze toto
reseni funguje velmi dobre, nybrz vzniklo prinejmensim
pétkrat nezavisle na sobé, u zivocichu tak odlisnych jako je
slimak nebo dokonce meduza.

Morris, C.S., Introduction. in Morris, C.S., (ed.) (2008) The Deep Structure of Biology. Templeton Foundation Press, West Conshohocken,
Pennsylvania.




Annelid Cephalopod Vertebrate

Optic nerve
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FIGURE 7.2 Convergence of the camera-eye, including the classic comparison between the octopus |cephalopod) and human

(vertebrate), as well as the alciopid polychacte (annclid). (Redrawn from various sources. ]



Kameroveé oko

 Kameroveé oko se vyvinulo nezavisle na sobeée
nejméné sedmkrat.

— ¢oCka musi byt prihlednd; toho je dosazeno pomoci
bilkovin zvanych krystaliny

— Jedna se o presvedcivy priklad molekularni
konvergence, takze neni prekvapivé, ze jak
chobotnice, tak obratlovci maji oba prihledné ¢ocky a
maji krystaliny, které funguji naprosto stejnym
zpUusobem

— avsak ve skutecnosti maji krystaliny v obou skupinach
zcela odlisny evolucni puvod

Conway Morris, S., (2015) The Runes of Evolution. How the Universe Became Self-Aware. Templeton
Press.West Conshohocken. Pennsylvania. USA. str. 12



* |n the mollusc the retina is derived from the
outer layer (known as the ectoderm).

* |n contrast, the vertebrate retina is effectively
an outgrowth from the central nervous
system.

Nerves
Retina

Vertebrate Cephalopod



* 14.11  Convergent evolution leads to analogous traits Consider the wings of birds (a) and bats (b), eye struc- Analog |Cke Znaky
octopus (c) and fish (d), and the placement of eyes in crocodiles (€) and hippos (f). In each case, the similarity in the

due to convergent evolution, not descent from a common ancestor.



Konvergentni evoluce vede a
analogickym strukturam

Convergent Evolution in birds, fish, mammals, reptiles




shark Ichthyosaur dolphin

fish reptile mammal






Ophtalmosaurus

_ IR R SEELEY.
B ) 2 et SRR R RS O RO UG H.

Ophtalmosaurus patfi mezi vodni ichthyosaury. Stfedni az pozdni Jura (165-145 mil.
let). Rodil Ziva mladata. Zfejmé dobre vidél i v noci. Dorustal az 6 m.



Mofre pozdni kfidy, 70—-65 miliony let, na uzemi dnesni Zapadni Evropy.
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Mullerovské mimkry

Nékteré zemépisné formy Heliconius erato (horni fada) a H.
melpomene (spodni fada)

Campo de los Alisos
Argentina 2009







Konvergentni evoluce vede a
analogickym strukturam




Scalopus ; Rhizomys, Urotrichus
Scapanus Talpa Ellobius Tachyoryctes Scaptonyx

.....
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Amblysomus Cryptomys Notoryctes
Chrysochloris Georychus

Spalacopus Ctenomys

FIGURE 6.8 Convergent evolution in the burrowing (fossorial) mammals, including the familiar mole
[1alpa), mole-rat (Spalax), and marsupial mole (Notoryctes). (Reproduced from fig. 1 of E. Nevo (1995)
Mammalian evolution underground. The ecological-genetic-phenetic interfaces, Acta Theriologica,
Supplement 3 (Ecological genetics in mammals II, eds. G. B. Hartl and ]J. Markowski), pp. 9-31, with
permission of author and Acta Theriologica,)



Konvergentni evoluce

A. Kaktus Lophocereus schottii (Cactaceae), Severni Amerika
B. rod Stapelia (Apocynaceae), jizni Afrika, vychodni Indie
C. Euphorbia (Euphorbiaceae), poust v Namibii, Afrika



Macroglossum stellatarum (Dlouhozobka svizelova)




Argentina 2018, Ibera



ATTACKING CONVERGENCE

Typical insect

Praying mantis

Mantispa

FIGURE 6.4 A remarkable case of convergent evolution, between the
raptorial fore-limb of the praying mantis and the neuropteran Manz
both arriving at the same solution independently from the generalized
insect leg. (Redrawn from figs. 1-3 of Ulrich (1965; citation is in

note 112} with the permission of the author, Natur und Museum and

Senckenbergischen Naturforschenden Gesellschaft.)

Mantispa styriaca (Neuroptera)
Mantis religiosa (Mantodea)




Close up view of a saber tooth cat head
Smilodon

Thylacosmilus atrox, American Museum of
Natural History, 4 million years ago, a
saber-toothed marsupial meat eater from
South America.



;
Thylacosmilus atrox, a saber-toothed ! f Close u
marsupial meat eater from South Amegi"cj Smilod

marsupials placentals
{including Thylacosmilus) {including Smilodon)

commaon ancestor
with canine teeth
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Svabi mléko

Diploptera punctata

\

* Na rozdil od jinych druhG hmyzu rodi tento
svab pochazejici z Havaje ziva mladata. Krmi je
matnym, zlutym, tekutym "mlékem" ze svého
snuskového vaku (brrod sack).

— Svabi mléko patfi mezi nejvyzivnéjsi latky na Zemi.
— Je trikrat bohatsi na kalorie nez mléko od buvola

domaciho (coz je mléko s vysokym obsahem
bilkovin a kalorii).



Cockroach Milk

Diploptera punctata

alert = fYy Ot =

your h

Home News ~ Newsletter About Natural Society Contact

Scientists think cockroach milk could be the

superfood of the future Could Cockroach Milk Be The Next Superfood?

Move over kale. But it would probably have to be bioengineered
JAC R 25JUL2016

o

An international team of scientists has just sequenced a protein crystal located
in the midgut of cockroaches. The reason?

It's more than four times as nutritious as cow's milk and, the researchers think it
could be the key to feeding our growing population in the future.




* Jinym tématem konvergence jsou sukulenty s véncem
tuhych, zaspicatélych listl: agave v severni Americe,
pozemni bromélie v jizni Americe a aloe v Africe (kazda
reprezentuje jinou Celed).

* Tyto poustni sukulenty také vsechny sdileji specialni
formu fotosyntézy, CAM.

 Meélo by ale byt zdUraznéno, ze tyto konvergentni
rostliny nejsou uplné stejné ve vsech svych znacich.

— Casto se zretelné lisi v reprodukcni biologii, maji odlisné
tvary a funkce kvétu, plodd a semen, které odrazeji odlisSné

zpUsoby opyleni a rozSifovani semen.

Lomolino, V.M., Riddle, R.B., et al. (2010) Biogeography. 4th ed. Sinauer Associates, Inc. Sunderland, MA.
p.416



FIGURE 10.37 Apparent convergence,
at least in morphology, of five genera of
rodents and one extinct marsupial from
deserts throughout the world. All of the
rodents are derived from unspecialized
mouselike ancestors, and have indepen-
dently evolved long hind limbs, short
forelimbs, long tufted tails, light brown
dorsal and white ventral pelage, and
bipedal hopping locomotion. Some of
them share other morphological, physi-
ological, and behavioral characteristics,
but some of them also differ conspicu-
ously in body mass, ear length, diet, and
other characteristics. (After Mares 1993a.)

Smnaliy

Dipod,

omys

Argurolagus

Pedetes

(extinct)




* nejkriklavejsi pripad konvergence ..
je zrejme nezavisla evoluce £ 2 —
forem maijici P e

v , ’ v . ﬁg\“& R :
— prodlouzené zadni koncetiny !ty
— dlouhé, stfapaté ocasy T e
— pohyb pomoci skakavych zadnich
koncetin

* uruznych celedi na nékolika

kontinentech.

Lomolino, V.M., Riddle, R.B., et al. (2010) Biogeography. 4th ed. Sinauer
Associates, Inc. Sunderland, MA. p. 417




* mnozi z téchto hlodavcu maji rovnéz spolecné
dalsi adaptace, mezi néz patri
— svétlou srst v barve okoli za ucelem ochranného
zbarveni
— zvétseneé velké usni boltce

— kratké predni koncetiny s dlouhymi drapy



,2Antilopa“ pronghorn z plani severni Ameriky
je jedinym reprezentantem endemické celedi
Antilocapridae, které je ve své morfologii a
chovani konvergentni k pravym antilopam
(Celdi Bovidae) z africkych stepi.

nékolik druht tukanu (¢eled Ramphastidae) z
tropu Nového sveéta jsou vzhledové podobni
zoborozcum (Celed Bucerotidae) ze Starého
sveta.




Antidorcas marsupialis
Antilopa skakava, Namibie

Antilocapra americana
Vidloroh americky, USA

Phatbgraph Couitesy of & © South African Tourism



Ramphastos toco, Iguazu, 2009

Zoborozec vrascity, - | .
Aceros corrugatus |
Thajsko, Malajsie @BmiLamar / nillle



A) (C)

Figure 3.8 Four bird groups in
which similar bill shape has evolved
independently as an adaptation for
feeding on nectar. (A) A South
American honeycreeper, family
Thraupidae (Cyanerpes caeruleus).
(B) liwi vestiaria coccinea, one of the
many Hawaiian honeycreepers,
family Fringillidae. The Hawaiian
honeycreepers are a well-studied
example of adaptive radiation. (C)
Hummingbirds, family Trochilidae.
This violet sabrewing is from Costa
Rica. (Campylopterus hemileucurus).
(D) Sunbirds, family Nectariniidae.
The red-chested sunbird (Nectarinia
pulchelln) is native to the Great
Lakes region of Africa. (A, photo ©
fotolincs/ Alamy Images; B, Photo
Resource Hawaii/Alamy Images;
C, Anthony Mercieca/Photo
Researchers, Inc.; D, Photo
Resource Hawaii/Alamy Images.)

Ctyfi skupiny ptakd, u kterych se vyvinul stejny tvar zobaku jako zafizeni na
konzumaci nektaru.



Figure 6.21 Convergent mor-
phologies, or “ecomorphs,” of
Anolis lizards in the West Indies.
(A) Anolis lineatopus from Jamaica.
(B) A. strahmi from Hispaniola.
Both species have independently
evolved the stout head and body,
long hind legs, and short tail asso-
ciated with living on lower tree
trunks and on the ground.

(C) Anolis valencienni from Jamaica.
(D) A. insolitus from Hispaniola.
Both are twig-living anoles that
have convergently evolved a more
slender head and body, shorter
legs, and long tail. (Photographs by
K. DeQueiroz and R. Glor, courtesy
of J. Losos.)

Konvergentni morfologie, neboli ,ekomorphy“ anolist ze Zapadni Indie.

(A) Anolis lineatopus z Jamajky, (B) A. strahmi z Hispanioly. Oba druhy nezavisle na
sobe vyvinuly silnou hlavu a télo, dlouhé zadni nohy a kratky ocas, coz souvisi s
Zzivotem na zemi a nizko na kmenech stromu. (C)Anolis valencienni z Jamajky. (D)
A. insolitus z Hispanioly. Oba Ziji na tenkych vétévkach a vyvinuli knvergentné
stinlejSi hlavu a télo, kratSi nohy a delsi ocas.



California Chile

South Africa

Sardinia

4

Rhus ovata aoemchza oblonga

Arbutus unedo

1l
| A [L @ A4
%V/ .

Lithraea caustica

Brabejum
stellatifolium

Heteromeles arbutifolia

Quercus ilex
2

S D b

Quercus agrifolia

— i
Cryplocarya alba  Phillyrea angustifolin  Metrosideros angustifoli

Quillaja saponaria Phillyrea media

de B &

Ceanothus leucodermis  Colliguaya odorifera Rhamnus alaternus

Arctostaphylos glauca Psorales obliqua

/meadendmn
i

salignim

| . 2 ‘.

— i
Ceanothus greggii

=V
W

Quercus dumosa

‘, -
Trevoa trinervis Ursinia Jumam

% }?
Juniperus oxycedrus

ienosfomafaqcu ulatumn Evrica arborea

Cystus salvifolius

Satureja

gilliesii Agathosma ciliata
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FIGURE 10.36 Convergence in leaf mor-
phology of distantly related plant species
from evergreen shrub habitats in Mediter-
ranean climates in four widely separated
regions: California, Chile, Sardinia (Mediter-
ranean), and South Africa. Presumably, the
similarities—not only in the sizes and shapes
of the leaves shown here, but also in their
physiological characteristics—reflect conver-
gence: the independent evolution of similar
traits in response to natural selection for
similar adaptations to similar environments.
(After Cody and Mooney 1978.)

Konvergence v morfologii listl u vzdalené
pribuznych druhu rostlin ze stalezelenych
kfovinatych habitatl v stfedomorském
Klimatu ve Ctyrech velmi odliSnych
oblastech: Kalifornie, Chile, Sardinie
(Stredomori) a jizni Afrika.

Podobnosti, zda se, odrazeji konvergenci:
nejen ve velikosti a tvarech listl, nybrz
také ve fyziologickych parametrech.



FIGURE 6.6 Convergence in
the pike morphology, i.e.
fusiform, sit-and-wait/stealth
fish-hunters, arrived at
independently (top to bottom)
by the classic pike |Esox
lueius, Esocidae: Alaska),
Belonesox belizanus
|Poecillidae: Central America),
Gobiomorus dormitor
|Eleotridae: Central Americal,
Acestrorhynchus microlepis
|Characidae: South America),

Hoplias malabaricus
|Erythrinidae: South America),
and Hepsetus odoe
|Hepsetidae: Africa). |[Redrawn
trom fig. 11D of Winemiller
(1991, citation is in note 134)
with permission of the author
and the Ecological Society of
America.)



Heterocephalus glaber
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Strepsiptera x Diptera

Tiplice - Diptera

«T %1 | e . Na rozdil od dipter je pfedni
" D - - par kfidel pfeméné na
- ~ - haltery



Sharovipteryx mirabilis

middle-late Triassic period




Eastern bluebird

Taking Flight
To take to tha air, three vary
different vertebrates light-

agned bones and transformed
hands into wings.

{extinct)

FPlerosaur \

Samoan
flying fox
(fruitbat)




Evoluce aktivniho letu

hmyz (cca 330 milidnu let)
pterosauri (cca 225 milionu let)

ptaci (cca 150 milidonu let)
netopyri (60 — 50 miliénu let)



Supi a kondori

Fris (Do trotort

naNATUREOTO

Sup (Stary svét) Kondor (Jizni Amerika)



Kiwi — savec honoris causa




Celé bioty

e Savci v Australii a severni Americe jsou mozna
nejcasteji citovanymi priklady.

* Nasledujici (a mnohé jiné) ilustrace nechtéji
byt zamérneé klamavé, ale Casto prehanegji
stupen celkové podobnosti mezi biotami.



Doglike

c=rnivore

_atlike
czrnivore

Arboreal
zlider

~ossorial
erbivore

Digging
ant feeder

Subterranean
msectivore

Common mole
{(Talpa)

Placentals

Anteater
(Myrmecophaga)

. Flying squirrel

(Glaucomys)

Groundhog
(Marmota)

Marsupials

&3
Tasmanian wolf (Thylacinus)

rerm)

,3’:’. \5’-—.*—?»:11«:'%-":.\
213? :
5 i -
Native cat (Dasyurus) il 2

2y pettiunt SN {"("':'-:_ :

4 2 Flying phalanger
(Petaurus)

Anteater
(Myrmecabius)

Marsupial mole
(Notoryctes)

Such illustrations are not
intended to be misleading...

FIGURE 10.38 Drawings of pairs of
species of North American and Aus-
tralian mammals purporting to show
convergence. Figures such as this one are
somewhat misleading. As described in
more detail in the text, the species paired
here are often not drawn to the same
scale, and some of those that look alike
do not have similar ecological niches.
(After Begon et al. 1986.)



— vacnata , kocka“ je mensi, Casteji se zivi hmyzem a zije
méneé na stromech nez ocelot.
— vacnaty , krtek” zije v pisecnych poustich, na rozdil od
praveho krtka.
* tyto obrazky navic neukazuji vétsSinou jinych druht v
obou biotach, z nichz si vétSina neni podobna.

— Australie nema zadné blizké ekologické ekvivalenty k
pumeé, bizonlm, lasickam, skunkiim, psountim a bobrum.

— Severni Amerika nema druhy opravdu podobné
ptakopyskum, jeZzurovi, bandikutiim, koalovi ¢i mnoha
druhdm malych a stredné velkych klokan(



— Severni Amerika nema realné ekvivalenty
australskym papouskim, emuim mezi ptaky nebo
eukalyptim mezi rostlinami.

— Australia nema sukulentni rostliny podobné

[V 4

kaktusUm a agavim Zijicim v poustich severni
Ameriky
* Ve skutecCnosti, po navstéve Australie a severni
Ameriky mnoho prirodovédcu zpochybnuje
dogma konvergence.



North
America

93 52 titude) |
pESLIE e, )|

FIGURE 10.39 A map in which the
locations of Australia and North America
have been juxtaposed while their relative
latitudinal positions have been main-
tained. Note that while Australia is about
the same size as the United States, its
latitudinal position overlaps more with
that of Mexico. The locations of the arid
habitats that are often suggested to
contain convergent species or ecologi-
cal communities are, on average, much
more tropical in Australia than in North
America. (Australia has been inverted in
order to maintain its orientation relative
to the Equator.)



Ocythoe tuberculata

Females of Ocythoe are one of the few known cephalopods with a true
swimbladder
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® zakladnim pravidlem evoluce je udélat to tak by to
,fungovalo ve vétsSiné pripadu” ale neztracet ¢as
vyrobou Roll-Royce z organismu , nebo nadzvukového
albatrosa. (14)

® Pavucinové vlakno ma soucinitel bezpecnosti (safety
factor) jen 1,5, zatimco noha klokana ma 3. (14)

® Stanley Miller: ,,Pokud by zivot mél vzniknout na néjakée
jiné planeté, muzeme odhadovat, ze 75% aminokyselin
by bylo stejnych jako zde.” (15)

® je to jako kdyby Slepy hodinar si sundal své slunecni
bryle a rozhodl se navstivit bratra Chronose. (19)



Konzumace mravencu hebo
termitd

* Pokud se dany tvor zivi mravenci nebo termity,
oude mit charakteristicky tvar téla a zejména
nlavy, at se jiz jednd o

— asijskeé luskouny (fad Pholidota),

— jihoamerické mravenecniky (fad Xenarthra) nebo

— australské vacnatce mravencojedy z radu kunovcu
(Dasyuromorphia).

* VSichni maji prodlouzeny a ohebny jazyk,
modifikované nebo zadné zuby, lepive sliny,
hrabavé predni koncetiny —a dokonce velmi
podobnou strevni mikrobiotu!
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Tamandua, MravenecCnik Ctyfprsty, Tamandua tetradactyla, Costa Rica 2023




Clovék



Schopnost travit laktozu

* u nasich spolecnych africkych predku se
schopnost travit mléko vypina priblizné ve
veku dvou let.

* nekteré skupiny v Evropé, na Strednim
vychodé a ve vychodni Africe se zacaly
venovat rolnictvi, coz zahrnovalo mimo jiné |
pastevectvi krav a koz.

— u téchto populaci je vétsina dospélych lidi schopna
produkovat laktazu



Schopnost travit laktozu

* \/étSina Severoevropanu jsou nositeli specifické
mutace v regulatorovém signalu pro laktazovy
gen, ktery jej udrzi ve stavu ,zapnuto®i v prubéhu
dospélosti.

* Nekteré africké kmeny, majicich ve zvyku pit
mléko, jako jsou Masajové, vykazuji rovnéz stalou
expresi genu pro laktazu, ale schopnost je
zpusobena zcela odliSnoumutaci.

— mame zde dve odliSné molekularni zmény u dvou
odlisnych populaci, které maji za nasledek tentyz

vysledek; jev je nazyvan , konvergentni evoluce®.
Collins, F., (2010) The Language of Life. Profile Books LTD. London, GB. p. 256
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Figure 13.10: Frequency of the lactase-persistence (LCT*P) allele in different populations.

The blue sector of each pie chart represents the LCT*P allele frequency, as deduced from the frequency of the lactase-persistence
phenotype. Note the high frequency of the allele in northern Europe and in some African populations, and the sharp differences between
some neighboring groups in Africa. Drawn from data given in Swallow and Hollox (2000); some populations were pooled, and some were
omitted because of very small sample sizes, recent assumed admixture, or (in central Europe), for clarity.




That process alllowed light skin
to evolve from black in a few

millenia.

Jones, S., (2013) The Serpent’s Promise. The
Bible Retold as Science. Hachette Digital.
London.

Mutace pro svétlou kuzi
uderila nejméné dvakrat
nezavisle na sobe

West East North
African Asian European

Ficure 1. Speculative framework model for the evolutionary—genetic
architecture of human pigmentation in three populations. The tree shows the
average relationships among three human populations, with generalized
deduced skin pigmentation level of these populations indicated by shading
on the branches which are labeled 1-5. Genes hypothesized to have been
subject to positive selection listed by branch are summarized in Table 1
along with the source(s) of evidence supporting their placement.



Systematika



* Monophyleticka skupina = vSichni potomci
spolecného predka

* Paraphyleticka skupina = nékteri, avsak ne
vsichni potomci spolecného predka



(@)

Monophyletic group

Paraphyletic group

|— Prokaryotes —|

Bacteria Archaea

Eukarya

f——— Dicots —

Oldest living Clades
angiosperm related to
Outgroup clades magnolias

b Fish ——————]

Perch, bass
Sharks Sturgeon trout, etc.  Coelcanths

Monocots  Eudicots

Lobe-
finned
fish

|— Dicots —

Amphibians,
reptiles, mammzs

Prokaryota, dvoudélozné a
ryby jsou parafyletické skupiny



Homologie a Analogie

* Homologické znaky jsou podobné, protoze
jsou odvozeny od spolecného predka

* Analogické znaky jsou podobné, protoze
prirodni vybér uprednostnil podobné
adaptace v podobnych podminkach.
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Homologické a analogické organy

 Homologické organy = stejny puvod, ruzna
funkce

* Analogické organy = ruzny puvod, stejnd
funkce



Compound eye

Ostracoda

Medizm =

* Je slozené oko jedné
skupiny Ostracod
homologické nebo
analogické slozenym =~ ...

Argujus R S S SO S SRS

v/ V 4 2 5
oCim pozorovanym u e e
Manawa
oo ’ Conchoeci
jinych Arthropod?
Harb
* Freeman, S., Herron, J.C., (2004) Evolutionary Eiai’fiﬁz

Analysis. 3rd ed. Pearson Education, Inc. Upper Rutiderma

Saddle River, NY. p. 570-571 =R ]

Euphilomedes '
Tetraleberis  ——

Parasterope —— | | ... Compund eye pres=%
Azygocypriding ===y
Vargula -
Skogsbergia |
Melavarguia -




* Protoze se mnoho skupin, které nemaji slozené
ocCi, oddélily pred evoluci podskupiny, ktera ma
slozené oko, Oakley a Cunningham vyvozuji ze se
slozené oci vyvinuly ve skupiné nezavisle

* U ostracod, kazda faceta slozeného oka obsahuje
sest fotoreceptorovych bunék a dve bunky cocky.
— U jinych Arthropod kazda faceta oka obsahuje osm
receptorovych bunek a ctyri bunky cocky.
* Alternativni hypotéza: slozené oci byly v evoluci
korysu mnohokrat ztraceny
— komplexni rysy je slozité ziskat ale snadé ztratit



 Jisté by bylo predcasné vyvolavat antropicky
princip v evolucni biologii

* Je mozné, ze nase pojeti inteligence je prilis
zoocentricke.



inteligence



* inteligence = adaptivneé variabilni chovani
béhem zivota daného jedince.



* jakékoli obecné rysy organismu, které maji
velkou adaptivni hodnotu (a jsou geneticky
dostupné) by mély ¢asem vzniknout, a
inteligence pravdépodobné neni vyjimkou.



Inteligentni chovani

1. umi uchovavat minulé zkusenosti a pouzit
ziskané znalosti k reSeni budoucich problému

2. umi zpracovavat informace, provadet volby,
coz vede k ohodnocenim a adaptivnim
odpovedim

3. je adaptivné variabilni chovani v pribéhu
zivota jedince vedouci rozliseni vrozenych
odpovedi od naucenych odpovédi.



* jakékoli obecné rysy organismu, které maji
velkou adaptivni hodnotu (a jsou geneticky
dostupné) by mély ¢asem vzniknout, a
inteligence pravdépodobné neni vyjimkou.



® zakladnim pravidlem evoluece je udélat totak by to
,fungovalo ve vétsSiné pripadu” ale neztracet ¢as
vyrobou Roll-Royce z organismu , nebo nadzvukového
albatrosa. (14)

® Pavucinové vlakno ma soucinitel bezpecnosti (safety
factor) jen 1,5, zatimco noha klokana ma 3. (14)

® Stanley Miller: ,,Pokud by zivot mél vzniknout na néjakée
jiné planeté, muzeme odhadovat, ze 75% aminokyselin
by bylo stejnych jako zde.” (15)

® je to jako kdyby Slepy hodinar si sundal své slunecni
bryle a rozhodl se navstivit bratra Chronose. (19)



Zaver

* myslim, ze moderni védecka disciplina evolucni
biologie je dnes v podobneé situaci jako byla
chemie pred objeveném Mendélejevovy
periodickeé tabulky.

* Pokud by se v nasem novém vesmiru znovu
formovaly hvézdy, troufam si predpovédét, ze by
znovu vznikly neon a argon. Pokud by meél znovu
vzniknout v nasem vesmiru zivot, troufam si
predpovedet, ze by znovu vznikla
mnohobunécnost.

McGhee, G., Convergent Evolution. A Periodic Table of Life? in Morris, C.S., (ed.) (2008) The Deep Structure of
Biology. Templeton Foundation Press, West Conshohocken, Pennsylvania.



* jakékoli obecné rysy organismu, které maji
velkou adaptivni hodnotu (a jsou geneticky
dostupné) by mély ¢asem vzniknout, a
inteligence pravdépodobné neni vyjimkou.



Jak vypadaji mimozemstané?



* Jiné svéty, které muzeme predpokladat budou
mit své ekvivalenty nasich rostlin.

* Velmi pravdépodobné budou mit bunécné
stény ze sacharidu podobnych celuléze a
témer jisté budou fotosyntetizovat za pomoci
chlorofylu.

Morris, S.C., (2003) Life’s Solution. Inevitably Humans in a Lonely Universe. Cambridge University Press. NY. p. 135
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