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A mindenség eqgy évben
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Fontosabb fizikai allandok
Alland6 neve Erték Mértékegység

Pi 3,141592653589793238462643383279 —

Euler-féle szam 2,7182818284
299 792 458

6,67259-10~11

9,80665

9,1093897-10-31

1,6726231-107%7

1,6749286-10-%7

1,60217733-10"1°

6,6260755-10734

1,380658-:10723 J/IK
8,854187817-10712 F/m
Vakuum permeabilitasa 1,256637061-107¢ V:s/(A-m)
Stefan—Boltzmann-alland6 5,67051-10°8 W/(m?-K%)
Avogadro-allandé 6,0221367-10%3 1/mol

Molaris térfogat (standard allapot) 0,0224141 m3/mol

Fénysebesség vakuumban

Gravitacios allando

Gravitaciés gyorsulas (Zurich, 45°)
Elektron totmege
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Boltzmann-allando

Vakuum dielektromos allandédja

%)

Univerzalis gazallando 8,31451 J/(mol-K)
Faraday-allando 96485,309 C/mol
Coulomb-allandé 8.987 551 792x10° N-m2/C2
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Elé rendszerek termodinamikai
jellemzéi

1. Nyitott rendszerek, melyek a
kornyezettel allandd anyag, energia,
iInformacio kicserelddesben vannak

2. A kornyezethez kepest magasabb
rendezettseget (kisebb entropiat)
mutatnak



Entropia piramis

szervezet
szerv

szovet
sejt

Komplex
molekularendszerek,

multi enzimek, sejtorganellumok

szerves makromolekulak

energia (ATP)
fehérjék, poliszacharidok, zsirok

A +—
cukrok A

Kis szerves molekulak ;
aminosavak

zsirsavak

Cco, H,0 NH; ionok stb.

Kornyezet
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metan

metilcsoport
metiléncsoport

metincsoport

hidroxilcsoport

karbonil csoport

karboxil csoport

szén-dioxid
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Levels of DNA Packing
Schematic diagram of how DNA is "packed” into a metaphase chromose

metaphase chromose
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showing looped domain

30-nm chromatin fiber of
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Mucleosome "bead” on DNA
“thread"




3.25 RNA versus DNA

A rbonucleic acid IRNA) is made up
of a ricose sugar-phosphate back-
bore with a nitrogenous base at-
tached to each sugar, as shown on
the left. On the right is a portion of 2
double-stranded deoxyribonucleic
acid (DN A); it consists of two deoxy-
ritose suger-phosphate backbones,
with the bases attached to the sugars
betrween the strands. The molecule is
held together by hydrogen tonds be-
tween opposite bases on the two
strands. For the bases, A = adenine,
T = thymine, G = guanine, C = cy-
tosine, and U = uracil. Note that
RNA contains U where DNA con-
tains T.

(single stranded)

Ribose sugar Base

(double stranded)

Hydrogen bond Base Deoxyribose
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Anfinsen kisérlete (1961)



L

In vitro

Fig. 2. Macromolecular crowding or the airport terminal effect (after Goodsell, 1991).
Each square represents the face of a cube with an edge 100 nm in length. The left-hand
square (in vitro) illustrates the 1.5 uM concentration of GroEL, similar to that used in
many protein refolding experiments; there is one GroEL oligomer per cube (labeled G
and approximately to scale). The right-hand square (in vivo) illustrates the 3 uM
concentration of GroEL in the cytoplasm of E. coli; there are about two oligomers per
cube, and the whole cytoplasm consists of about 600 such cubes. The other structures
in the right-hand square represent the sizes and concentrations of the macromolecular
components in the cytoplasm that create crowding by occupying so much space; thus each
cube contains in addition to two GroEL molecules (G) about 30 ribosomes, 340 tRNA
molecules, and 500 other protein molecules. The right-hand square is reprinted with
permission from Goodsell (1991).
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Carl von Linné Charles Darwin
(1707 -1778) (1809-1882)



Groups experiencing mass extinction
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a Period Mya o
Extinction

r
é r Quaternary-£0.01 t— .. oS Pleistocene: large mammals
N . 2 and birds
i Tertiary- =
Z S Extinction
) F = 63 Cretaceous: ruling reptiles;
many marine speces
S Cretaceous - including many foraminiferans,
e mollusks, and all amumonites
S L
7 Jurassic - L Triassic: 35% of animal
= Extinction . p
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Triassic ‘ reptiles and ammonoids
i F 230+ ™ Permian: 30% of animal
Permian - families, including over 95%
3 of marine species; many trees,
amphibians, most bryozoans
Carboniferous - and brachiopods, all trilobites
E{_—‘J_ =345+ Devonian: 30% of animal
& Devonian : families, including agnathan
E 1 and placoderm fishes and
23 | ok many trilobites
= Silurian £
Ordovician A
L Cambrian: 30% of animal
I =+ Extinction e °
Cambri {—SOO_' = > families, including many
ambrian ‘ e
trilobites
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Homo sapiens

Homo erectus

Homo habilis
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S Australopithecus africanus
Ramapiizzcus and Australopithecus boysel
punjavicus (estimated)

10

Millions of years before present

26.27 Hominid Brains Enlarged Rapidly
Notice how rapidly, in evolutionary terms, the brain tri-
pled in volume.




Neurotranszmitterek

NA, noradrenalin

éberség DA, dopamin

révidtavia memoria SHT, szerotonin
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Neandertals Fossils
rom Smithsonian Institution
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(i.e. 3300-3500 év)
1991 Otzauer—Alpok, Tirol, Ausztria

o 2008 - sikeres genom szekvenalas:

» 0O+ vercsoport, barna
szem

1. keringési betegségekre
vald hajlam

e valoszinlileg hordozta a
Lyme-kort

e valészinileg laktoz-
intoleranciaja is volt

Nature Commun. 3, 698. (2012)




Lindow Man
(kb. i.e 200 év)

1984. 08. 01.

Lindow rr)ocsér, Wilmslow - Cheshire,
Eszak-Nyugat-Anglia

British MUzeum




KOszonom a figyelmet |









Levinthal paradoxon

Cyrus Levinthal gondolatkiserlete (1968)

Példa: egy 101 aminosavbal allé fehérje feltekeredése.

« Ebben 100 db peptid-kotes talalhato es legyen egy kikdtes, mi szerint
minden kotés csak 2 féle allapotba rendezdédhet. Igy egy konformacioés
allapot kialakulasanak az ideje 1 ns.

Az osszes lehetéség kiprobalasanak az ideje ,,véletlen keresgélés”
esetén: 2100-10%s = 4,02-1013 év.

« Ezsokkal tobb, mint a Fold keletkezése 6ta eltelt 4,6 -109 év...

 Konkluzié 1: nativ szerkezet véletlenszerii bolyongassal nem talalhaté
meg.
« Konkluzié 2: végleges szerkezet kialakulasa iranyitott.

* Feltekeredés és a végso konformacio kialakulasanak valédi idoskalaja:
MS —mS
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