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3 MISTERIJE BIOGENE

1. Kako? g
. Kombinatorikasastavljanjab\ ula

2. Gde?  /

- ,warm little pond”

Oparin dejn)

 duboki hidrote ori (npr. ht user)
* drugdeu pr. Hoj o'gde drugde?)
* radi laze (! 007)
3. et il nasle rvo?
abolizam! (Oparin-Holdejn, Fox)

nasledivanje! (npr. Leslie Orgel)
dilema je lazna (RNK-svet, npr. Cech, Szostak)




NAJVAZNIJI PROCES
U ZIVOTU...
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Incoming tRNA
bound to Amino Acid
Outgoing
empty tRNA

MessengerRNA
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e Sesis




At adequate substrale level, the
maximum reaction rate is determined

KLJUCNA ULOGA e
ENZIMA

Reaction rate without enzyme catalysis

Substrate concentration

(The breakdown of the
enzyme-substrate complex
yields the product. The
enzyme is now available to

éatalyze another reaction. i

Substrates match
the active site.

< Bz Enzyme-substrate
\ complex

Nonsubstrate does not
match the active site.




4 slova
genetskog
coda (A, G, C,
T),urec¢ima
duzine 3...

G. Gamow:
kodoni
oznacavaj

razlicit
a e

TABLE 3.1 Twenty amino acids found in proteins

A. Amino acids with electrically charged side chains

Positive
- A
Arginine Histidine
(Arg) (His)
(iIOO' ?OO‘
H,N*—cI —H HsN*—cI —H

D. Amino acids with hydr

Alanine
(Ala)

COO~

HsN*—(I: —H Hau‘—cl —H

CHs

side chains

Isoleucine Leucine
(Ile) (Leu)
COO- COO~

H —CI—CH3 C|H2
C|Hz P
CH, HyC CH,

Methionine
(Met)

COO-

| |
H;N'—C—H H3N+—CI —H
I

Phenylalanine
(Phe)

(I:OO‘
HyN'™— cI —H

CH,

C. Special cases

Cysteine
(Cys)

COO-

|
HsN*—ﬁ —H

‘|:H2
SH

Negative
A

Glutamic acic\i
(Glu)

clocr
H;N'— (f —H
CH,
|
i
Ccoo-
Glycine Proline
(Gly) (Pro)
COO- C|0CT
|
H,N'—C —H HN'— C\— H
|
H Hzc\ /CHz
CH,
Tyrosine Valine
(Tyr) (Val)
Coo- cloo-
H3N"—(IZ —H  HN'— cI —H
CH, CH
25N
H,C  CH;3
OH



OPARIN-HOLDEJN,
NASTAVAK

Sidney Fox (1912-1998), nastavlja
Urey eksperimenata

Fox-Harada eksperlment 1 |zvod

amino-kiselinaintera rdljal
atmosfere savulk om | Si
gelovima

40 180°C)
ihe par hiljada)

Termalna k‘ rizacij
en0|da(m

| Se mogu navesti da se spakuju u
sfere

mi

Fox: mikrosfere su pretece ¢elija!

Qg Primordial

... SOUP-

DOOAL TR, BCEX CTRAN, COELMMRNTICH !

A.U.ONAPHH

NPOACXO)AEHNE
KMOHY

. HOCKODCKMN PABO4HMN™
1 9 2 £




PAR NOVIJIH
ELABORACIJA

Uloga mehuri¢a u primordijalnoj supi
« Autokataliza!

\/

Plovuéaci,splavovi*

Ulogaradioaktivnosti.v
Uloga kosmickih @7



WACHTERSHAUSEROVA , 0
ALTERNATIVA ’\\

Gunter Wachtershauser (1990):

hemosintezanavisokoj Ti vis \
P
Hidrotermalniizvori ima
ploca

FES + st —>

. SSperimenti za sad postiglisamo

dipeptideitripeptide




“CRNI PUSACI*
(BLACK SMOKERS)




NEW MODEL FOR WATER DYNAMICS OF DEEP-SEA HYDROTHERMAL VENTS

M
=

@ (Coid wator seeps

P ——————

down tiry fissures Mot wates forced
inside rock caused through hydeothermal
Ly a Ninkin Mid vents beings nutrients
Ocean Ridge meited from the rock

@wo-

(3) [ water channeled through
cracking in the rock picks
up heat from magma o bt




RNK-SVET

Prveideje: Frensis Krik, Lesli Orgel
(1968)

Tomas Ceh (1982): RNK kao
(ribozim) \
Dvostrukafunkcija

Prevazilazi dil

r

metaboli - P—r ——
nasled J X 5 s jfﬂ Primordial Soup with amino acids
. EIML ;
i H = »f T 2?7?
zomima o . 1
—*“Zivi fosil“ * /%j 1@ RNA World
RNK-sveta! -2 &, & o
': ({ﬁ':% S= i«« DNA World
—— RO (Life as we know it)




Modern World AW
(Central Dogma) information

storage
SO ona

Slicnost RNK-sveta
danasnjim svetom
virusal

Zbog krhkosti RNK
koda,genomijem

't
sa 93 Q a“)

16293-2422-¢ aldehid
isastojak RNK)

ali...
Horizontal
2011;:




(HIPER)CIKLICNO POBOLJSAV

(EIGEN 1971-1977) 9\

prlrodna vari
darvinistiCkaselekcija
ve f @
arvinistickaselekcija

eplikacije
slacue

Eigenov
ciklus

>

vecan

1/1li

veci kapamtet genoma




STA JE SVE NASTALO
BIOGENEZOM | EVOLUCIJ

Crenarc! haeota a idete '
Korarchaeota Euryarchaeota
eria
nobacteria
nclassified Archae: ]
(1]
ArC s- eib e Spirochaetes
b eres
bacteria
ergistetes
/Onlph proteoba
O Betaprote ia Fusobacteria
) Gam Ti
. PE/ Planctomycetes
\ silo] obacteria
k t Fibrobacteres Dictvbolomi
u aryo Chlamydiae/ VYerrucomicrobia
nclassified Bacteria
aria Cryptophyta
Haptophyta Metagenomes
sociated Engineere d
Marine
Fresh Water

Thermal Springs




NEKADA (I NAZALOST
JOS PONEGDE)...

FPLATE XV,

* Antropocentricéno (i pogresno) -
drvo zivota Ejﬂ
- Potpunokrivaslikastruk )
zemaljske biosfere
« Nemainherentno vxa“u i
evoluciji... =
« Istorijaf Ikapok 0
naproii go rezi i3
n naravnoteza“ §
e I a2
 Nepotpunostfosilnog zapisa :
32
|
| &




ZIVOT NA
ZEMLJI:
BAKTERIJE...
1JOS
PONEKO




APPENDIX 1: .
KLADISTIKA *\

* Novi sistem filogenetske
h Common Ancestor

klasifikacija koji koristi
zajednicke izvedene
7 To all life today
\ATP
Synthesis

Animals

karaktere da ustanovi
evolucionarne veze

Chemical evolution

_ . Lizards Mono- Placental
es  Crocodiles  Birds and snakes  tremes Marsupials mammals

Dinosaurs

« Kladogram

* Pretpostay

% Placenta

ajednickog

X Live birth

aCvanja: kladogeneza

Promene u karakterima
desavaju se u lozama
tokom vremena.

LN

Openings in skull for muscles

'\Amniotic eqg




APPENDIX 2:

ENDOSIMBIOZA (\0

« Kako je nastala kompleksna struktur,

ke celije?

 KoHcTtaHTMH CepreeBun4 Mepexk 905): hloroplasti

lice na cijanobakterije! ¢

« Modernaverzija: \_Lagl;a_ Cell
Lin Margulis (1966 —

Cell membrane

Lysosome
Mitochondrion

Vacuolar membrane
Vacuole

Nucleolus

©+@—@ ®¢ Ealc
A ' K 2 eticulum
[ = .!.

Nuclear
membrane

Plastid

triol
Nucleus Centrioles

Chromatin

Golgi body

Cytoplasm




LIN MARGULIS - HEROINA
SAVREMENE BIOLOGIJE

Lynn Margulis (1938-2011)

Wunderkind sa Cikaskog South
Side-a

Rad sa endosimbiot
teorijom odbijan... 1

KINGDOMS
& DOMAINS



A SLEDECI PUT...

Sulfur-based
metabolisms?

Late
bombardment

lcy Hadean?

Hot
Hadean

Onset of
methanogene

photosyr
metha

.5 Gya onward
Abundant anoxyg
hs af

2.9 Gya
First large
carbonate reefs

Gya
omatolites and shales

rt of eukaryotes?

2.4 Gya

Great oxidation
event

Early Proterozoic
snowball?

Abundant stromatolites

e —m
Y v
i ! v § } Time (Gya)
T 4.To 35 30 T A 2.5

Jack Hills Acasta Pilbara Steep Rock
zircons Gneiss stromatolites Mushandike Tumbiana

Barberton Pongola and Belingwe

Isua

cherts
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