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* Nakon kambrijske eksploz:’f\i Qdo ,stabilizacije”
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o uklap promene fizickih uslova
zi tokom geoloske istorije?

e Kako se odv
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Stari kreacionizam/
esencijalizam

Line (18. vek): takson®imske
kategorije su nepfomenljive

Esencijalizam,

Sa Kivijeem pocinhje pregkret:
biolpska'istorija mn@go dinamicnija
nego sSto se Cinilo!

Prva polovina 19. veka: pojava prvih
evolucionih teorija




* Slucaj revolucije je lak: De rev
orbium celestium (1543) -
“izvezenog” iz astro ij

* Evolucija je suprota
potom poceo da

e Latinski:

e Evolucija
embui

an u biologiji, koji je
ama.
je (recimo svitaka)

isklju¢ivo kao termin za
dualno, a ne kolektivno

t von Haller (1744)%evolutionem theoria (“teorija
olucije”) u razvoju embriona u odraslu jedinku.

Ovo takode implicira evoluciju kao progresivni trend
(“napredak”) sto se zadrZalo i kada je embrioloska interpretacija
odbacena!



Kljucna godina

* Wallace (1859) se javlja sa Mo o
ostrva...

* Dzentlmenski spor

* Darwin (1859) i dan]a

‘ﬁplumh 0
a osnovu ada e vrednosti

nogo problema u originalnoj verziji, pre
svega zbog nerazumevanja nacina
prenosenja karaktera medu generacijama!

e Prirod
e Dru




Tri temelja klasi¢no

e Prirodna selel maptacue
(adaptacj ) K
na svim nivoima,

® Prir lekcij
makro- (gi#trapolacionizam)

® [zotropna varijabft

o
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Funkcija

Drevna
dilema...

* Iste dileme iz domena
umetnosti su igrale
ulogu u istoriji nauka u
zivotu!



Oko 1900 godine: mho ICitih

ckete

ogeneza

o darv

c1]e:

saltac1omzam (makro mutacije)



(Neo)lamarkizam

* Nasledivanje stecemh kar

e Funkcionalizam:
koju obavha]u

e Daleko brz
o Motlva tka

%aa]a humani

pojavljuju zbog funkcue

1 a ( darvinizmom)

@ skala lorda Kelvina i
isticki optimizam viktorijanskog




Neobicni slucaj zabe-babice

Pol Kamerer (1880-1926), becki zoo\Oe |
Bro{ni eksperimenti navods ju

Kljuc¢ni eksperiment: n
Bizarna pric¢a sa im krajem (

Przibram

Nakon s olam nestaje sa
sam Zrtva prevare?

Vargas (2009): otkrice

za vodozemce ou
nasledivanje stecenih
bstetrici

scene

R-u (docnije i Kin¥), gde ima
I falne posledice
Keoestler (1971): Kamerer \
epigenetike?



Ortogeneza

* Haacke, Eimer, Hayatt Schi
Berg...

* Formalizam: kara ]avl]u]
kao forma, ko' e pron
funkcija

* Nei

1

oske

» Uticaj klasi¢ne nemacke filozofije

* Primeri: karakteri koji rastu bez
adaptivne vrednosti




* Natura facit salt

* Jako uticajan p
(polemika

Posta
K enetike (@i ponavljaci)
aklo saltacionizam

* De Friz (mutacija), Tomas Hant Morgan, " w
brojni docniji veliki darvinisti... - l) |
CETY




Makro-mutacije

202

e U 20. veku novo ime: mskr

* Otto Schindewolf: \ perngve

* Richard Goldschmi 0 1940): “hopeful h-|
monsters” ¥,

* Razumevanje'moleku gije nakon
1dagstsukture DN arljiva
frekvencija neletalnih makro-

* ...osim medu bakterijama gde je situacija
komplikovanija.



Moderna sinteza

*  Sinteticka teorija’ ,,neodarv1 Q sinteza’
itd.

* Populaciona gene mst1
evolucija
» Sveto trolst‘e\er nN

(1920 te

Yadaptiv

godlsnllce (19
minantna..

, Moderna sinteza

e ...barem do najnovijih vremena, kad se
pojavljuju nedoumice




Geneticki drift

* Wrightov efekat", ,greska \Qn]a!!

* Relevantan za male p




A\Jhw
Z Az ¥
w — M
P .Wm(.v L 8
N o @ m o«
o p N 3 5
Y K N =
< Ry 1 i
c f < @
(=] ™ s m
] E— M = o o O
= 7 4 i ® o
3 Y -
a 3
o 3
a < .
- -
m T
g8 8 8 8§ 8 8 g 8 8 g% 8 8 g =2 8§ 3
- o =] o 1] o - o o o o o Qe Lo =t o
Aouanbauy apaqy Aouanbayy oy Aouanbayy a1y




chimpanzee evolution th
Margaret A, Bakewell, Peng Shi, and Ranzhi Zhang*

Diagarmm 0T of 0000y ane EVUUBOn Y BI0ORy, DN Iwr 5% OF M
Com murs it by Morss Goodman, Wiaene STats Lniw

Observations of numerous Sramatic and presy|
phenctypic modfications during

lanssection inthe

Geneticki dri

u evoluciji
coveka?

ionary modifications in tamans, soch as the
, peech and langoago, and otier high-orer
ive lctions, are widdy thougt © bo adaptsve (11-17)
phwervations led 0 # common bebel that more geoes
went positive Darwinian scloction in the loman lineage than
the chimpawee Ineage, Indeed, them s more mporns of
ey seboctod perws (PS8 ) o b than o chimps (12, 13).
vorwhweless, thisdalie rence naay be Eirpely due 10 o lack of gady in
chaugs. To avosd such 5 D one could deat ity und compare all
PS5O froan the e s aod chunp seoomes. Positive sebection sty
On A peolearoodeg sone may e detectod by vanous popadation
gonotic and molecubas evolatonaey awthods thut ww senspecitic
paymoplsm a1, stempecdc divermno M, of & combiation
of the two 1 14-16). However, becawse of the panaty of polymor
phisen dats from dhimps, 3 faircomps nson between the two species
would have to be limited o the divergence data. Sach data canbe
psed 10 eshnate the it of DOEWOIVINOS 10 SYIEIRINOUS
substirution rates (o). An o valee simBicantly =1 indicse the
action of posit e sclection, whosa an wsgnificansly « | ewticates
negative (Of purifying) selection. Using this sppeoach, two eardier
studues (17, 18) proowend the identification of tmmon ad chesp
PS0s a1 the genomee scdle, sthoegh no mm;nm wis misde
between (he aunbess of aman # chimp PSCs, In Do, the
studes’ resalts would De st alée Br e Conpa rsoo. ow s o &

W S 00 O3 S e ) 10 1073 e 0701 7053

More genes underwent positiy@

uchootide sebv imtions, becanse of the unavaBabaity of
wgences from any dloser cotgmmps at that time. Becase
& distantly rlved to Fuman and chimp, ths pnctice
roduces erroms. Second, ane of the sudies (175 wis based on less
rediable st atitical methods snd assumpeiors { 19), whe reas the other
(18] vsed the dralt chibnp gerome sequence (1) known (o cortam
many more eeon Uun the fmsbed human goome sequence (1),
21) Becanw the maoriky of gotes o 4 genome have o < 1, and
sequencing erme bave an expocted o of | the ermos inflate o sod
the falve detection of positve selection. In this work, we fint design
» protocol 1o rectify these problems and then ise the pmtocol
Mentify and compare faman and chinp PSGs Our results show
sutstanively mow FSCs i disnpanses evolation e o beman
wvedution.

Resuls and Discussion

Stacly Desdgn. T compare haman s chimp PSCn knpamialy, wo
made theoe impeovements i the desian of the analvsis Best, 10
ditagosh macleotide sbatintuns that courmd o e laman
Tmeage [room 1hose Ml oocmrsed in i chanp lioeage, we used the
mscaque morkey as the oulgroug. Because (he dverynce e
Detween B macaque ad bum schisag is bnanedy s quatios
Of dust Detween e moise sod humanihenp 22-24), G sdabdty
ofoor mmlvss was expoctod 10 Foresse sendcantly. Gene onhol

oy determination ard sequence 8 igenete among the more dosely
related Fuman-dhimp-macague gene trios & sso more reliable
than among haman-chimp-mouse trios,

Second, we applied an mproved bonch-see likeliwnod method
tor dentifyng PSGs (25), which bas besn shown by computer
semulal 00 0 peodusce ood resuls even whensome of the ssaumng-
thoow are vicdued (25) The method moguises that the brarehes i«
pinfogenetic taoe be separsted o foreground and backgroand
brarches ¢ pron, where foreground beanches are tested for the
oocurrence of positve selection. The method asmes thet o
clees of codors, egher negatively selected (chass (i or neotral
(class 1) exs in the backpmound branches This null moded is
compared wih an allemative moded =which A propotioa of dass
O codies, wnd the same propomton of duss 1 codoms, become
positvely seloctod i the Keepnomd brawtes. Post e sdecton =
Tose st Dearctes b nfermd 0 o w i the llelhiood of the
observation Of the e W gwnes & sgnifcantly hgher wider
the akemat e modd than wnder the oull moded. To herher vordy
the saabiley of tie method m the present contest, we condiced
sdditonl cosapeser samulal s specife sly desgred 10 mime 1he
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Epigenetika

* Veoma velika tema...

* Nobelova nagrada za m
2012. (Gurdon &

* Kog su pola sare

o Hongerwmt
* Dali ce

1sl<l]
an samog gen
etilacija (dodavanje CH,*)

E RNK reguliSe ekspresiju FTO
gena, jednog od nosilaca nasledne
gojaznosti




Ssta su (mlkro)evo rocesi?

o Prlmdn
® Gen
gram

1genets 1
Usmer
gena/ nasledivanje steCenih karaktera -

1]e / horizontalni transfer
samo mikroorganizmi i/ili posebni uslovi]




* Jedinica selekcije?

* Relativni znacaj

e, eko-

* Evo-devo (111

&larne biologije (npr.

o N0V1 na niv

prlo
ﬁ ast makroev c1)e



Sta je makroevolucij

* Jednostavan odgovor: sve $ au
biosferi iznad nivoa vr
* Pravi (i nejasan) o

<ih fon

o Primeri‘ :
b o %
wﬁne radijacije (poput Kambrijske
eksplozije)

e Masovna izumiranja

* Biogeografija i ekologija
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- Postoji li selekcija med

* Grupna selekcija - VRLO

';;.roduoe the most offspring and
come to dominate the group

kontroverzna tema & Q\,Mw i

* Haldane: rodacka s

* Teorijski, <;1ja

selection)
deluje na
moze

oput altruizm

| .
o 1, ekstremno tesk
t@stirati hipoteze vezane za

grupnu selekcijul!
* Sociobiologija i sl.

so the proportion of selfless individuals
increases in the overall population even
though it decreases within groups

individual ‘ -
sloze
..will beat groups of selfish individuals,
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Phyletic Gradualism

o

<«——— Morphology =——

Punktuirana ravnot

* Eldredge & Gould (1972)

* Kljuéni uvid iz paleont@o
stazis !

* Oscilacije oko fen@edme

Vrednostl
losko

* (Stazisj
datlran
* Evo Vo]mck
iodi dosade ra
ama drame*

vo se odnosi na vedinu
specijacija - komplement
iskontinuitetu izumiranja Time

Punctuated Equilibrium

]enl
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Venericardia planicosta

A5
Inoceramus labiatus !

r Nerinea trinodosa

Da indeksni fosili ik
nisu fenotipski

stabilni — ka
datiranje

Jurassic
Period

ptodus americanus

b O Dictyoclostus americanus }’;. Lophophyllidium proliferum k'l
: (©))
;i:rs‘?:un & Cactocrinus multibrachiatus W7 4 Prolecanites gurleyi
Mucrospirifer mucronatu T \»
~ (Age o Devonian i Palmatolepus unicornis J
Ancient Life) Period /
Spllu:lidn Qﬁ Cystiphyllum niagarense ;/ Hexamoceras hertzeri
erio { \
v . : -
CU] u eee ) Ordovician Bathyurus extans !’/ Tetragraptus fructicosus
Period " \

Cambrian &4

Period ‘?/1 Billingsella corrugata

x

| PRECAMBRIAN ~ -——



* ,Smena fauna“ (faunal
overturn)

* Dalijefauna A,
faune B?

e Barnos
dvo

is)
%d Jablonski, Andrew
Knoll: ,promena pravila igre”

T o0 oclitic-pisolitic grainstons
(== cherty fossiliferous packstone
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