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- zahrnuje vsSe co souvisi s bunécnou paméti, tedy:

- zpUsob kédovani informace

- vyzvedavani informace z paméeti
- doplfiovani informace

- zdvojeni ¢i multiplikaci pamétového zdznamu

membranovy

cytoskeletalni princip F © __ of an invading organism,
b - the B-cell retains memory

P @ of its target and rests until

pamétovy princip 2V anoter tecton ocurs
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1) mit dostatecné velkou kapacitou

- zaznamenani vSech informaci pro zakladni
funkce bunky

2) byt dlouhodoby

- pro uchovavani vétsiny informaci po celou .af ﬂ;d_)
dobu existence burky g

3) byt dostatecné stabilni - aby byly vlastnosti buriky relativné stalé
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materialni zaklad (médium) bunécné pameti:

nukleové kyseliny

RNA viry RNA

Phosphate-Suar{‘Il'T"&"I'é'I} :
backbones il o v ACTGasbasepals
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DNA (deoxyribonukleova kyselina):

biopolymeru
z velkého po¢tu monomeru
primarni struktura DNA:

nukleotid

nukleotid: Nitrogen-containing base

adenin quanin
cytozin tymin

nukleotid
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primarni struktura DNA:

vV O0Sse

kyselina fosforeCna pentdza

cukr-fosfatova osa molekuly DNA

dusikaté baze

primarni struktura DNA
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primarni struktura DNA:

dvémi
dvouretézcova DNA
parovani bazi
parovani
adenin A s tyminem T
guanin G s cytozinem C

sekvence poradi nukleotidu o ———

parovani bazi
ve dvouretézcové DNA
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sekundarni struktura DNA:

mezi komplementarnimi doplnujicimi se bazemi

DNA strand.

() (] ’3'
\

DN double helix.

nucleotide

stabilizovana

dalsi
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chromozomy:

chromosome

molekula DNA

bilkoviny

prokaryontni eukaryontni
chromozomy se lisi

chromozom
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cytoplazmaticka
membréna

prokaryontni chromozom:

kruznicovou
proteiny

neni ohranicen jadern
membranou

prokaryontni chromozom

chromozomy mitochondrii
chloroplasti




- umistény vzdy
eukaryontnich bunék (tedy i lidskych),
které je od cytoplazmy

- jejich morfologie pozorovana v mikroskopu
zavisi na tom, v jakém stadiu

A4

hemické slozeni

jedina linearni molekula DNA



Molekularni genetika

molekula RNA:

Purin-Basen

_ ,nukleova kyselina —l /ﬁ _</fi\/
jednim /
DNA ] RNA Pyrimidin-Basen
monomer nukleotid fL f:
nukleotid RNA: A, A
Uracil Cytosin
RNA
D-ribéz! CH,0H
m OH OH OH H
D-Ribose D-Desoxyribose
guanin G adenin A
cytozin C wuracil U
misto tyminu
uracil

tri zakladni typy RNA:
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bilkoviny (proteiny):

zakladnich i Carboxyl
zivotnich procesech

strukturni

metabolicka

obecna struktura AMK

informachni

biopolymeru

aminokyseliny AMK

primarni strukturu
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bilkoviny (proteiny):

aminokyseliny (AMK):

karboxylové skupiny -COOH
aminoskupina -NH,

R postranni retézec
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bilkoviny (proteiny):
aminokyseliny (AMK):

20 AMK

1. Hydrophobic or nonpolar side groups L-Phenyl
Glycine L-Alanine L-Valine L-Leucine L-Isoleucine L-Proline alanine
(Gly) (Ala) (val) (Leu) (lle) (Pro) (Phe)
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2. Hydrophilic or polar side groups

L-Methionine L-Serine  L-Threonine L-Tyrosine L-Asparagine L-Glutamine L-Cysteine
(Met) (Ser) (Thr) (Tyr) (Asn) (Gln) (Cys)
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3. Acidic side groups

L-Aspartic  L-Glutamic 4. Busic side groups

acid acid L-Lysine  L-Arginine L-Histidine

(Asp) (Glu) (Lys) (Arg) (His)
[D] [E] [K] [R] [H]
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Figure 12-1 Principles of Genetics, 4/e
© 2006 John Wiley & Sons

rozdéleni AMK do ctyrech-skupin
na zakladé charakteru
postrannich retézcu
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bilkoviny (proteiny):

primarni struktura bilkovin:

poradim AMK

primarni struktura nukleovych kyselin
poradim nukleotidl

peptidovou vazbou

mezi aminoskupinou jedné AMK
karboxylovou skupinou sousedni AMK

Peptide bond

peptidovy retézec W B H o " / H o
L | i

I
—C—0

HZN_lc__-c-_ﬁ'H.--+ zﬂé—bll——(li—C—OH-b HZN—f—C-—iI‘-— |
H R, R, [H R

peptidy oligopeptidy . : "
eptid oligopeptid Aminoacid1 Amino acid 2 Dipeptide

Figure 12-2 Principles of Genetics, 4/e
©2006 John Wiley & Sons

peptidova vazba mezi dvemi AMK -

bilkoviny polypeptidy - vznik dipeptidu




- tvar, ktery protein zaujima v prostoru

— proteiny - - jejich polypeptidovy retézec je v
postate

natazen v prostoru

= - jejich tvar v prostoru se blizi
sférickym utvarim

vV, V. (o]
- vetsina enzvmu
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ustredni dogma molekularni biologie:

prenosu toku genetické informace

mozny

Francis Crick

neni mozny

Transcription Translation

tok genetické informace

Gene — Transcript — Polypeptide
(DNA) (RNA) (amino acids)

/

~ -

S —

Reverse
transcription

Replication

Figure 1-8 Principles of Genetics, 4/e
© 2006 John Wiley & Sons

ustredni dogma molekularni biologie
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ustredni dogma molekularni biologie:

tri zakladni jsou
replikace genetické informace

z DNA do DNA

transkripce genetické informace z DNA do RNA

translace genetlcke mformace RULLLLL L

ustredni dogma
molekularni biologie
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bunécny cvklus:

a) interfaze

transkripce translace

replikace jaderné DNA

transkripce translace

proteosyntéza

transkripci  translaci

b) M- faze

cell division
{mitosis) o

cell prepares
to divide

neprobiha transkripce ani translace

profazi
prometafazi metafazi

anaféZi te|0fé2i replication
of DNA

cell grows

cell decides
whether to
continue

faze bunecného cyklu
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replikace:
molekul DNA

v S-fazi

region o parental

stejnou genetickou informaci =) onne

ragion of
replicabon: rew
nuclaohides are
—F ' | pairing with those
y i " of parantal strands

kompletni a stejnou genetickou
informaci

replikace
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replikace:

komplementarita bazi

semikonzervativnim zplisobem

.
58 8 D5

1
e

syntéza komplementarniho
retézce DNA

jeden retézec z vychozi molekuly

kruhového chromozomu
DNA polymerase _, &
Primer

Helicase

linedrnich chromozomd
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replikace:

template S strand

replikacni pocatek
replikace probiha na zakladé
komplementarity bazi

leading-strand template

newly synthesized strand

DNA polymerase on

arental
leading strand p

DNA-EOI ! merézy DNA polymerase

on lagging strand /\_W

Okazaki (just finishing an

Syn tézu fragment Okazeki fragment) synthesized

strand
komplementarnich Fetézcl DNA replikace prostirednictvim
DNA-polymerazy
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transkripce:

\'4 G1- a Gz-féZi

v nukleotidové sekvenci urcitého typu v nukleotidové
sekvenci jiného typu

newly synthesized RNA polymerase

RNA-transkript RNA transcript

komplementarité bazi

DNA double
helix

RNA-polymerazy unwinding
DNA rewinding site

site

short region of
DNA/RNA helix

transkripce




Molekularni genetika

transkripce:

RNA- polym era ra' RNA polymerase

G!IUﬁ(ﬁUl(UAlUIGIIUII(u
! 4

tri faze
iniciace
Locally unwound
segment of DNA
transkripce
elongace

terminace
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transkripce:

D]) J.t

3 Ri_bgi'f\ucleotldes
agtled to thisend

5' ppp =" Nascent Movement
RNA of polymerase

transkripce transkripce
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DNA! HEEEEEN &

Transcription

mRNA

transkripce:
& Translation

. Protein I

tFi zakladnich typt molekul RNA

MRNA

Gene

Intron Exon '

Nucleus
mRNA M

[ ——
postranskripéni Gpravy \ P
| mRNA MG-IEEN-(A),

\
& Translation
“_ Protein I

Eukaryotes

Figure 11-4b Principles of Genetics, 4/e
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kodujici a nekodujici oblasti v DNA
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translace:

ribozomy

genetika

70S ribosome—crystal structure

SRR, Y
sty % SN
B, 75, "\J):‘}ﬁ‘
ar e
N WPl L
‘4‘?&‘? S =g N
= S
% Wl K oCh s
e N A
. < o'; I‘_‘\
\’u /.S A %

ustredni dogma

molekularni biologie
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translace:
Vv G1' a Gz'féZi tRNA

molecule

enzymu

70S ribosome diagram

EorexittRNA Por peptidyl Aoraminoac

tRNA binding site bdgt bdgt
antikodonu trojice nukleotidu -
ktera je komplementarni ke kodonu na mR

Phenylalanyl—tRNA
with growing
polypeptide attached

genetick)z kod " schéma translace



transiace.
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geneticky kod:

tii nukleotidi
triplety kodony

jeden iniciacni kodon AUG

zahajeni translace

tri stop kodony UAA UAG UGA

3- TAC GGT AAC CIT ACG CGA -5

5- AUG CCA UUG GAA UGC GCU -3

Translation
(RNA to Protein)

PROTEIN H,N- met pro leu glu cys ala -COOH

od DNA k proteinu

Second Base

UaAL
UAC

UAA  Seop | UGA  Sto p
K -
AcU
AU -
GUU GGU
GUC GoC
Val Ala
GUA GOA GAA
GUG GCG GAG GGG

geneticky kod

UAG Step
CGL

First Base
DSEH pAYL




transiace.

olekularni genetika

eneticky kod:

univerzalni

degenerovany

polyribozom (polyzom):

J- e d n a m RN A Figure 12-18 Principles of Genetics, /e

\Y4 N N
nal/-Alil, nranfFarnii

polyribozom
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translace:
tri faze

iniciace

elongace syntéza bilkoviny

terminace

posttranslacni Upravy bilkoviny
funkcni bilkovina
znaku vlastnosti



exprese genetické informace
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DNA = RNA - Protein

exprese genetické informace u proteinu nekonci
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http://www.encyclopedia.com/video/zdDkiRw1PdU-dna-replication-

animation-by-interact.aspx
- replikace

http://www.aldebaran.cz/bulletin/2010 15/bio orig.swf
- replikace

http :/l/www.sumanasinc.com/webcontent/animations/content/meselson.h
tml

- diikkaz semikonzervativniho zplisobu replikace

http://www.encyclopedia.com/video/WgvnFYy]GZQ-dna-transcription-
animation-by-interact.aspx

- transkripce

http://www.encyclopedia.com/video/ztPkv7wc3yU-transcrition.aspx
- transkripce

http://www.encyclopedia.com/video/ 6Rrymté6XwI-dna-translation-
animation-by-interact.aspx

- translace

http://www.encyclopedia.com/video/9831hh20rGY-dna-transcription-
protein-assembly.aspx

- translace
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Dekuji za pozornost

DNA-— RNA.—— protein

O\

retroviruses RNA viruses




