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védni obor

Molekularni genetika

genetické informace
dédicnosti
jeji expresi

(vétSinu )
- je zapsana do struktury
(zejména do - deoxyribonukleova kyselina)

- stoji kazdého zivého organizmu

- budouci anatomickou stavbu
organizmu, je nepostradatelnou soucasti
pohlavniho i nepohlavniho rozmnozovani atd.
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bunécna pamet’:

amet

bunéc¢na pamet’

dédicnost

dédicnost

genetickou informaci
paméti bunécné




Molekularni genetika

pamet'ovy princip (pameét'ovy systém) bunky:
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chromozomy

membranovy
cytoskeletalni princip S =t ¥ body
of an invading organism,
the B-call retaine memory
of its target and rests until

another infection occurs

pamét’ovy princip

bunka ma pamét’




Molekularni genetika

materialni zaklad bunééné paméti musi: 1010101010101010101
1010701014 ;

- pro uchovavani vétsiny informaci po celou
dobu existence bunky

3) byt dostatecne stabilni - aby byly vlastnosti burniky relativné stalé

4) mit snadnou vybavitelnost - pro lehké vyzvednuti a prevedeni
informaci do konkrétnich vlastnosti bunky

5) mit schopnost zdvojeni - aby obe dceriné bunky ziskaly pri reprodukci
od materskeé bunky stejnou genetickou
informaci

6) mit moznost doplnovani - pro doplfiovani vnitfnich informaci buniky
v prubéhu evoluce
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materialni zaklad (médium) bunécné pameéti:

nukleové kyseliny

DNA
RNA viry RNA

geneticka informace

Phosphate-Sugar AT G G
backbones

800

Figure 1-4 Principles of Genetics, 4/e
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DNA (deoxyribonukleova kyselina):

biopolymeru
z velkého po¢tu monomeru
primarni struktura DNA:

nukleotid

nukleotid: Nitrogen-containing base

adenin guanin
cytozin tymin

nukleotid
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primarni struktura DNA:

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 i ———
parovani bazi
ve dvouretézcové DNA
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sekundarni struktura DNA:

mezi komplementarnimi doplnujicimi se bazemi

building blocks of DNA. DNA strand

sugar
\i e o 8 8 ’3'
sugar  base G | : .

BEAphetS nucleotide

double-stranded DNA DNA double helix

stabilizovana

sugar-phosphate

dalsi
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hudrogen-bonded
base pairs

sekundarni struktura DNA




Molekularni genetika

chromozomy:

molekula DNA

bilkoviny

prokaryontni eukaryontni
chromozomy se liSi

chromozom
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prokaryontni chromozom:

kruznicovou DNA
proteiny
neni ohranicen jadernou
membranou

cytoplazmaticka

membréna

\ bicik

chromozomy mitochondrii
chloroplastu

bakterie
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eukaryontni chromozomy:

V jadru

oddélené membranou

je obdobné

j[ako u prokaryontniho chromozomu
- DNA

- bilkoviny bazického a
kyselého charakteru

- kazdy eukaryontni chromozom
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molekula RNA: i
~ nukleova kyselina _{IK/) %ﬁ):/
ednim ;o / Gm: i

DNA | RNA Pyrimidin-Basen

monomer nukleotid

nukleotid RNA:

D-ribozy

guanin G adenin A

cytozin C wuracil U
misto tyminu

uracil

tri zakladni typy RNA:
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bilkoviny (proteiny):

zakladnich Carboxyl
zivotnich procesech [F:LC it - Raul NP I [{+11] 2
e
7 1
strukturni i H—N5~C—~C—OH |

A" 7’ I \\... /I

R
“Side group

metabolicka

obecna struktura AMK

informacni

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):

1. Hydrophobic or nonpolar side groups

L-Phenyl-
Glycine L-Alanine L-Valine L-Leucine L-Isoleucine L-Proline

alanine  L-Tryptophan
(Gly) (Ala) (val) (Leu) (lle) (Pro) (Phe) (Trp)
2 AM K [G] [A] vi [L] m [P] [F] W]
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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)
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Figure 12-1 Principles of Genetics, 4/e
© 2006 John Wiley & Sons

rozdéleni AMK do ¢tyrech skupin
na zakladé charakteru
postrannich retézcu
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bilkoviny (proteiny):

primarni struktura bilkovin:

poradim AMK

primarni struktura nukleovych kyselin
poradim nukleotidui

peptidovou vazbou

mezi aminoskupinou jedné AMK
karboxylovou skupinou sousedni AMK

Peptide bond

peptidovy retézec

|
N

R,

oIy o) ile \ANNo [TeTo] o LT} A (o' —— —v— ———
Amino acid1 Amino acid 2 Dipeptide

Figure 12-2 Principles of Genetics, 4/e
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. . . peptidova vazba mezi dvémi AMK -
bilkoviny polypeptidy - vznik dipeptidu
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bilkoviny (proteiny):

konformace proteinu

fibrilarni

globularni

priklad globularniho priklad fibrilarniho rizné tvary a
proteinu proteinu struktury proteint



http://benbow.org.uk/familyfood/wp-content/uploads/2010/09/protein-art.jpg
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ustredni dogma molekularni biologie:

prenosu toku genetické informace

mozny

Francis Crick

neni mozny

tok genetické informace Transcription Translation

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

\ y

\\.__-,/

Reverse
transcription

Replication

Figure 1-8 Principles of Genetics, 4/e
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ustredni dogma molekularni biologie



http://upload.wikimedia.org/wikipedia/commons/d/d2/Francis_Crick.png
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ustredni dogma molekularni biologie: & DNA

tri zakladni jsou

«

replikace genetické informace
z DNA do DNA
transkripce genetické informace z DNA do RNA

ciw fauaf -+ 5 SIO/S ustfedni dogma
molekularni biologie
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bunécny cvyklus:

a) interfaze

transkripce translace
replikace jaderné DNA
transkripce translace

proteosyntéza

transkripci translaci
b) M- faze )

cell division cycle begins
{mitosis) “ V4

cell prepares I
to divide Ca — cell grows

neprobiha transkripce ani translace
profazi

replication d cell decides

prometafazi metafazi o A =T hether to

continue

anafazi telofazi faze bunééného cyklu
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replikace:

molekul DNA

v S-fazi

region of parental

stejnou genetickou informaci 7] oNanel

region of
replicabon: rew
% nucloohbdes are
::f:i pairing with those
{  of parental strands

ragion of
) completed

I.l" raplicaton

kompletni a stejnou genetickou
informaci

replikace
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replikace:

komplementarita bazi

semikonzervativhim zplsobem

v—.l u a1
|
3 Eﬂﬁiﬂ*ﬂiﬂ‘ﬂﬂi@*ﬂi‘ﬂ' j

syntéza komplementarniho
retézce DNA

jeden retézec z vvchozi molekuly

kruhoveho chromozomu DNA ol .

Primer

Helicase

linearnich chromozomdu

replikace
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replikace:

replikaéni pocatek
replikace probiha na zakladeé
komplementarity bazi

leading-strand template

newly synthesized strand

DNA polymerase on

arental
leading strand p

. v DNA polymerase
DNA-polymerazy el
?kuzakl ; (just finishing an i,
] ! 4 ragmen synthesize
S nt e ZU g Okazaki fragment) st

komplementarnich retézcu DNA replikace prostrednictvim
DNA-polymerazy
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transkripce:

\" G1' d Gz'féZi

v nukleotidové sekvenci urciteho typu v nukleotidove
sekvenci jineho typu

newly synthesized RNA polymerase
RNA transcript

RNA-transkript

ribonucleoside
triphosphates

komplementarité bazi

DNA double
helix

- unwinding
DNA rewinding site

RNA-polymerazy site

short region of
DNA/RNA helix

transkripce
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transkripce:
RN A-pOIymerézy RNA polymerase
| ‘ DNA
template
strand
tri faze
iniciace
Locally unwound
segment of DNA
transkripce
elongace

terminace




Molekularni genetika

transkripce:

DNA

3 Rib?i'inucleotldes
agtled to thisend

5' ppp =" Nascent Movement
RNA of polymerase

transkripce transkripce
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/ DNA EEE—— |
" {}Transcription ‘.

transkripce: AN e— |

G Translation |

" Protein IE——

tri zakladnich typi molekul RNA —

Prokaryotes

Figure 1143 Principiesof Ganeties, s
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tRNA .

. . ” Cytoplasm Transp-oort
postranskripéni Gpravy  mANA M — (A

0 Translation
. Protein I

Eukaryotes

Figure 11-4b Principles of Genetics, 4/e
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bacterial gene

coding regions noncoding regions
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eucaryotic gene

kodujici a nekodujici oblasti v DNA
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translace:

ustredni dogma
molekularni biologie
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translace:

Ester bond~"

\Y/ G1' a Gz'féZi tRNA

molecule

enzymu

tRNA
antikodonu trojice nukleotidu 705 ribosome diagram
ktera je komplementarni ke kodonu na mRNA ndng e bindingst g ity
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geneticky kod

305 subunit

Direction of

igure 12-14a Principles of Genetics, /e
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translace:

geneticky kod:

tri nukleotidu
triplety kodony

jeden iniciacni kodon AUG

zahajeni translace

tri stop kodony UAA UAG UGA

ukonceni translace

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

mm

UAA  Seop | UGA mp

UAG  Step
cGu
cGo
Arg
CGA
GG

ccoc
Pre
CCA
CCG
m -

GCA GA.A
GCG GAG GGG

geneticky kod

First Base
DSEH pAYL
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translace:

geneticky kod:

univerzalni

degenerovany

polyribozom (polyzom):

jedna MRNA
nékolik proteinu

polyribozom
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translace:

tri faze

iniciace

elongace syntéza bilkoviny

terminace

posttranslacni upravy bilkoviny
funkcéni bilkovina
znaku vlastnosti
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protein

exprese genetické informace
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DNA = RNA - Protein

exprese genetické informace u proteinu nekonci
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Molekularni genetika - animace

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://www.sumanasinc.com/webcontent/animations/content/meselson.

html
- dikaz semikonzervativniho zplisobu replikace
http://www.encyclopedia.com/video/WagvnFYyJGZQ-dna-transcription-
animation-by-interact.aspx
- transkripce

http://www.encyclopedia.com/video/ztPkv7/wc3yU-transcrition.aspx

- transkripce

http://www.encyclopedia.com/video/ 6Rrymt6Xwl-dna-translation-
animation-by-interact.aspx

- translace

http://www.encyclopedia.com/video/983Ihh20rGY-dna-transcription-

protein-assembly.aspx
- translace
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Dekuji za pozornost

DNA-— RNA.—— protein

O\

retroviruses RNA viruses




