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Translace — ustredni dogma molekularni biologie
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Geneticky kod

Urcuje poradi aminokyselin v polypeptidovém retézci

Baze v DNA
DNA base saquence

(G,A,CT) (iriplets) of the gene
coding for the synthesis
of a particular
polypeptide chain

Base sequence {condons)
of the Iranscribed mANA

Cosecutive base sequences
of tRNA anticodons capable
of recognizing the mRNA

v codons calling for the amino

. , acids lhey transport
20 proteinogennich
mino acid sequence

aminokyselin of the polypeptide chain




Geneticky kod

Tripletovy
Degenerovany jednoznacny
Neprekryvajici se

Second letter

UUU | phenvi- UCU UAU ; UGU . u
uuc aIanir?e B e e Tyrosine | Cystene C
fi
UUA| | o cine Hgé VN stop codon |[[HERY Stop codon | A
UuG /iXel Stop codon Tryptophan | G
Cuu Ccu CAUI Listidine  ||CGU v
CUC| | OCC |5 CAC CGC| , g
. Cua | Leucine coa | Proline [SaE] . CGA | Arginine Al
] CUG CCG utamine CGG -3
B |[AUU AAU _|[AGU] . ul|g
ic ||| aUC| isoleucine  |[ASa oo |LAAC Asparagine | (R Serine c|®
reonine
e - ACA AMAL AGA| , A
AUG Methionine; ||ACG AAG Lysine AGG Arginine G
start codon
GUU GCU GAU| pspartic  ||agu g
LG Valine b Alanine GAC | acid o Glycine &
GUA GCA GAA ; GGA A
Glutamic
GUG GCG GAG | 50ig GGG G




Geneticky kod

Sekvence DNA:

5’ -TTACGAAGGTTATTG-3’

1 Transkripce do mRNA:

5’ -UUA CGA AGG UUA UUG-3’

1 TripletlTriplet2Triplet3 Triplet4 Triplet5 Second letter
—_— ) ————) e ey

. uuu Phenyl- Ucu UAU ; uGuU : U]
Translace do proteinu: UUC | anine [|uce|, . |[UAS] ™" |lugo] Y e
N-LeuArgArg Leu Leu-C == hadi 5P 20%on Tispionhen |8
oUG oo Gho| oo (832 .
_ CUA Leucine CCA Proline TV | CGA inine Al
2 CUG CCG CAG | Glutamine  ||CGG g
2
8| {[Auu AAU _|[AGU] . ulie
iC ||| AUC | Isoleucine ﬁgg ARG /sparagine | Fag@ Serine cl®
AUA ACA Threonine — — -
AUG Methionine; ||ACG AAG Lysine AGG Arginine G
start codon
GUU GCU GAU| Aspartic | |GGU .
L Valine G Alanine e oo Glycine &
GUG Go6 SpA| aivtemic ||G6 5
GAG| acid G




Geneticky kod

Posunové - frameshift - mutace

Sekvence DNA: THE FAT CAT ATE THE BIG RAT
5’ -TTACGAAGGTTATTG-3’ Delete C: THE FAT ATA TET HEB IGR AT
t
1 Transkripce do mRNA: losert A. THE FAL AIA AlE THE BIG RAI
5’ -UUA CGA AGG UUA UUG-3'’ !
1 TripletlTriplet2Triplet3 Triplet4Triplet5 Second letter
—_— e e e ey _
. UUU] phenvi- UCU UAU ; UGU . u
Translace do proteinu: UUC| ganne  ||UGC | i Vrosine | [ Cvsteine: g
UCA Serine St q A
UGG WZV:N Stop codon Op codon
N-Leu ArgArg Leu Leu-C gl Stop codon |[UGG] Tryptophan |G
ccu CAU! istidine  ||CGU .
CAC
_ Leucine ggg Proline TV ggg inine i ’
2 CUG CCG CAG | Glutamine  ||CGG g
k3
2| |[AuU AAU _|[AGU] . uie
iC ||| AUC | Isoleucine ﬁgg ARG /sparagine | Fag@ Serine c 8
)4 4 4 AUA Threonine
l Methionine; ﬁgé A Lysine o Arginine A
H AUG AAG AGG
start codon G
GUU GCU GAU| Aspartic  ||GGu -
GUC|, ., GOC | 5o GAC | acid GGC| . C
GUA aline GCA anine GAL " . GGA yCine A
GUG GCG GAG acligam'c GGG .




Geneticky kéd je UNIVERZALNI




Geneticky kad je univerzalni

Ale vyjimky existuiji...

Normal Altered
Codon Code Word Code Word Source

UGA Termination trp Human and yeast
mitochondria
and Mycoplasma

CUA Leu thr Yeast mitochondria
AUA lle met Human mitochondria
AGA Arg Termination Human mitochondria
AGG Arg Termination Human mitochondria
UAA Termination gln Paramecium,

Tetrahymena,

and Stylonychia
UAG Termination gln Paramecium

bio3400.nicerweb.com/Locked/media/ch13/exceptions.html



Translace vyzaduje 3 typy RNA

Ribonucleic acid (RNA)

Messenger RNA (mRNA) ! | [ | 1 1 | ] | | | [ | =) 11 L1l
U - .
Phosphate

: @

0 H N Uraci

|
A O-Z-—O—CH B N_<o
G

OH
o L T Transfer RNA (tRNA)
U ? HA(N Cytosine
0=P—0—CH, o N
G 0 o)
C OH
A H
N \N-H
G it
=l T v Adenine
U ° N Ribosomal RNA (rRNA)
H
Sugar-phosphate A £
backbone
G L b—i?N O
|
U O-F;—O—CHz [o) N\‘ -4+ Guanine .
o] L
3 =2 £~ §$t‘ <

U Hydroxyl o g _,_:)...- o

https://www.genome.gov/genetics-glossary/RNA-Ribonucleic-Acid



Obecna struktura tRNA

Neobvyklé baze vznikaji enzymatickou
g modifikaci standardnich ribonukleotidli v
prekurzorovych tRNA



tRNA - wobbling

Phe

Wobble pairing lets the
same tRNA recognize
multiple codons for the 3. 5 The rules of wobble pairing
amino acid it carries. ensure that a tRNA does
/ not bind to the wrong codon.
Phe
atypical

base pair
l/ X >< UUU| phenyl-

UucC :
3 S ENUUANY shuuen 3 alanine

1 i UUA -
UG Leucine

Phe

3’- -5

5uuch 3
N

Phenylalanine Phenylalanine Leucine Leucine

Second letter

UUU] phenyi- T - UGU| . |Y]
uue ;’;2%&’; b o Tyrosine Mo/smma c
UUA Leucine 8% WV Stop codon | SR Stop codon | A
[U7Xe} Stop codon [UGG] Tryptophan |G
| . u
ol 883 . GAG | Histidine 888 B o
ucine CCA Proline ﬁ CGA Arginine [
8 [elec) Glutamine CGG =
g el [£66] =l G|3
B AAU _ ([AcU] .. ulg
i Isoleucine ﬁgg C | Asparagine || AgG | Serine c %
AUA ACA Threonine ﬁ ﬁ A
PRI Methionine; [|ACG Lysine Arginine
stan codon L1 .ﬁ ﬁ. G
Guu Gou GAU| Aspartic  |[aau o
GAC| a1
gﬂi Valine gCA Alanine ﬁ aod ggﬁ Glycine :
. . . . . . Glutamic
https://www.khanacademy.org/science/biology/gene-expression-central-dogma/translation-polypeptides/a/trna-and-ribosom g Sy [GAG] acig B G



Obecna struktura tRNA

Neobvyklé baze vznikaji enzymatickou
g modifikaci standardnich ribonukleotidli v
prekurzorovych tRNA



Aktivace aminokyselin

O

Amino acid
acceptor stem

Aminokyseliny jsou navazany na tRNA esterovou vazbou.
Anticodon

Fig_15-13 Genetics, Second Edition © 2005 WH. Freeman and Company



Aktivace aminokyselin

[:|:I i i i

H .

H—?—C—D‘ ‘D—!ul —D—;I%_D _;I%_D —CH, 5 Adenine
MH;" o o - }(!' ?7‘

Armino aced H H

ATP
IY OH  OH

H |l I -
R_(:l; —C _D_T_D —CH, 5 Adenine
MH o~ + FF,

Arminoacyl-AMP H H

2 tRMA
tRMA, AP

D:’JJ_D —CHE q Adenine

| (tertminal 3'nuclectide
O of appropriate tRMA)
H s 2o H
H
=0 Arninoacyl-tRMNA
R

]
]

H

=]

T
L

* Aminoacyl-tRNA Synthetase

Dvoustupnova reakce

Katalyzuji aminoacyl-tRNA
syntetazy

Spotreba ATP



Slozeni prokaryotickych a eukaryotickych ribozomu

Assembled
rRNA Proteins Subunits ribosomes
S 23S 55
% (2900 rNTs) (120 rNTs)
E ______________________________________________________
ﬁ E Total: 21
165
(1500 rNTs)
A
)
= 28S Total: 50
5 ~
g
g 28S :5.8S 5S
= (4800 rNTs, 160 rNTs) (120 rNTs)
% ______________________________________________________
[+ ]
= Total: 33
wl

18S
(1900 rNTs)




rDNA operon

U prokaryot: primarni transkript obsahuje vsechny tfi rRNA molekuly
(16S, 23S a 5S rRNA) a molekula tRNA vystépeny (ribonukleazou lll) z
jediného primarniho transkriptu 30S.

U eukaryot: primarni transkript obsahuje useky pro 18S, 5.85 a 28S v
tandemoveé repetici. 55 rDNA je kddovana zvlast.

tRNA

rRNA operon
eukaryotic
/ANA operon _—l-_-llll

ITS1 ITSE

internally transcnt}ed spacers

https://www.poochonscientific.com/services/microbial-identification/



rDNA operon u eukaryot

Chromosome

% Akrocentrické chromozomy
> }‘[‘);‘JA repe;t‘s\\ .
5 V1-V9 D1-D12 3
ssu,18s ITS1 ¢ ITS2 | sy, 255-28S

Large ribosomal
subunit (60S)

Small ribosomal
subunit (40S)

https://www.cell.com/trends/microbiology/fulltext/S0966-842X%2820%2930160-8



Sekundarni struktura ribozomalni RNA

16S rRNA

18S rRNA

cro3ons, geonnan

: TEI1i11100-b1111-
SR C

o

FONE

Secondary Structure of

Eukaryotic 185 rENA
12
secondary structure of 2 typical
eukarvoiic small subunit (ssu or
185) RNA molecule. From Ueda-
Nishimura & Mikata (2000).

https://www3.nd.edu/~aseriann/rrna.qgif



Translace u prokaryot



Prokaryotni RNA polymeraza a ribozom v cinnosti na stejné

molekule mRNA

Transkripci vznikaji molekuly mRNA, které se bezprostredné translatuji radou
ribozomu Ribosomes =

B T .o S

5" end RNA

polyribosome

cotranslation Q <<
ey ; % pmtem
% & ! *r:owouw

» / ANA polymerase
DN A AWMm.Wﬁfc/lhuﬂJﬁﬁlﬁhﬁ PR > L i ':uq, SRUOUEUAGVIOTE ‘ ”&M/'\.no‘wwwm

discoveryandinnovation. com/BIOL202/notes/Iecture13.html




Polyribozom

Kazda molekula mRNA mtize byt translatovana na vice ribozomech.
MRNA nesouci vice ribozomt se oznacuje jako polyribozom ¢i polyzom
-> zvysené vyuziti mRNA

2

: DNA

.6 D ¢ ;?\ (1

« 9 (_-\_) (_ » €

ib.bioninja.com.au/h|gher-level/top|c-7-nucIeic-acids/73-tra nslation/polysomes.html



Ribozomalni cyklus

small ribosomal
subunit

aminoacyl-tRNA

polypeptide
}

Mol Biol of the Gene



Vazebna mista pro tRNA a mRNA na ribozomu (70S)

tRNA molekuly se vazi s obéma ribosomalnimi podjednotkami; na 30S podjednotce v
mistech a P (pro peptidyl) asociuji 2 ze 3 interagujicich molekul svymi
antikodony s kodony mRNA; treti tRNA se vaze v sousednim vazebném misté,
nazvaném

P-misto A-Misto P-misto A-misto



Interakce na ribozomu mezi molekulami tRNA v A a P miste a

molekulou mRNA

tRNA molekuly v misté &, P a A jsou
nakresleny zluté, cervené a zelenég;
mRNA je oznaCena modre.

3" konce tRNA molekul v mistée Aa P
jsou lokalizovany v tésné blizkosti.




308 subunit '% |: | :
@ Initiation factors @ @
and GTP bind to the IF1 @ IF3
30S ribosomal subunit.
IF2

Ribosome-binding site

Iniciace translace u prokaryot

(Shine-Dalgarno sequence)

{(
% 5,
ol mRNA —
Initiator tRNA AUG
Start codon

© Initiator tRNA and
mRNA bind to the
30S ribosomal subunit.

Iniciacni faktory napomahaji vytvoreni 30S
a nasledné 70S iniciacniho komplexu.

fMet~tRNA je v 30S iniciachim komplexu
vazana na kodon AUG nad peptidylovym

mRNA-binding site
30S initiation complex

€ 50s ribosomal subunit / mi Ste m.
becqr’qgs pound to the GTP hydrolysis
30S initiation complex.
70S initiation complex . . . )
2012 Pearson Educaion, Inc. http://www.mun.ca/biology/desmid/brian/BIOL2060/BIOL2060-22/22_08.jpc



3’konec 16S rRNA je komplementarni k Shine-Dalgarno sekvenci

MRNA

E. coli trpA mRNA 5 YA N{FAGCGGAAAU XA TV e 3"
E. coli araB mRNA  [IIIHTWGGAGUGAALYANTE AN
E. coli lacl mRNA  [EYNTTFAGGGUGGUG.Y.N V.. X AN
A phage CRO mRNA umrapmccmcq

Shine-Dalgarno sequence Initiation codon;
pairs with fMet-tRNAfMet

mRNA 5’ UGUGAACAAGACG 3’

Initiation codon
16S rRNA 3'4 N 5’

Fig_15-17 Genetics, Second Edition © 2005 WH. Freeman and Company




tRNA;
+
Methionine

lSynthetase

“NCH,

Methionyl-tRNA,
(Met-tRNA,)
N'°-Formyl-

tetrahydrofolate \

Transformylase
Tetrahydrofolate i/‘ I

Formylmethionyl-tRNA,
(fMet-tRNA,)

Formylace methionyl-tRNA

Prvni aminokyselinou u prokaryot je
N-formylmethionin!

Vazba Met na tRNAi
* formylace transformylazou
(donor: N°- formyltetrahydrofolat).




Mechanismus translace u prokaryot - elongace

Elongation cycle of protein synthesis: Binding of aminoacyl-tRNA, peptide bond formation and

translocation. GDP
GTP EF-TusEF-Ts A ET-Ts
ET-Ts ‘\%

EE-Tu-GDP

EF-Tu-GTP

ANKY

3 Aminoacyl-t R'I:d.ﬂn\

Peptide -bond

binding fnrmatinn
Aminoacyl-tRNA Catalyzed by
T‘{CG Loop Acceptor stem N delivered by EF-Tu \ N peptidyl transferase
c W Followed by GTP ™ - Translocation
hydl‘ﬂ'}'SIE e
=~

&cceptor loop:
_ atnitio acid
D Loop g binds 3 end

srariable loop

= atiticodon

dissaciation




Struktura elongacniho faktoru Tu a G se podoba

GTP/GDP

EF-Tu.GTP EF-G.GTP
navazani aa~tRNA do A-mista Posun mRNA a tRNA o jeden kodon

ribozomu v zavislosti na kodonu v
tomto misté.



Mechanismus translokace

Vazba EF-G (v GTP formé) na vazebné misto pro EF-Tu na 50S
podjednotce stimuluje hydrolyzu GTP, coz vede ke konformacni zméné
faktoru EF-G, ktera podminuje interakci faktoru v misté A na 30S
podjednotce. Prizplisobeni této konformacni zméné zpulsobuje posun
MRNA a tRNA o vzdalenost odpovidajici jednomu kodonu.



Kanal, kterym prochazi syntetizovany polypeptid

Prarez podjednotkou 50S s

polypeptidovym vystupnim
tunelem ﬂiﬁm ,
).

3 tRNA v E-misté, P-misté a A-
misté.

Cervené a oranzové vyznacené
casti rRNA priléhajici k A-mistu
tRNA jsou soucasti peptidyl
transferazového centra.

exit tunnel



Peptidyltransferazova reakce

Aminoskupina aminoacyl-tRNA v ribozomovém vazebném misté A reaguje s
karbonylovou skupinu peptidyl-tRNA v misté P.
Polypeptidovy retézec se prodluzuje ve sméru od N-konce k C-konci.

Polypeptidovy retézec

H © H O
L | | v—e—c_ 1 8
N—C—GC N—C—
| “N—C—R HN—C—R i ] “N—C—C—N—-C
H R | | p— | H R || | N _
H Cjzo C=0 H H H '|I3—ﬂ
|
o D

O

'I\)'

-

Peptidyl-tRNA Aminoacy|-tRNA



Tvorba peptidové vazby

Aminoskupina aminoacyl-tRNA pulisobi na karbonylovou skupinu esterového
spojeni peptidyl-tRNA. Vytvari se peptidova vazba a uvolni se deacylovana

tRNA. .,
!
NH
H,
R ?‘ﬂ:
'_—_—{}
a
lI'- Hiq-
P
b N
{RNA -
Misto P Dl_::{.

O :
tRNA tRNA
Misto A Intermediat




Terminace translace

Hzo__h"&.
H =0
R
Kr'-.IH
polypeptid
I'm.l."..
}{n
|
ﬂ. ﬂ a7 -3
H OH
+
HO
-
et

HNH
polypeptid

Pri terminaci translace dochazi k
hydrolytickému Stépeni esterové vazby
peptidyl-tRNA

Nutna pritomnost terminacniho kodonu a
terminacnich translacnich faktora (bakterie
maji 3 terminacni faktory)



Struktura terminacniho faktoru translace

Trojrozmérna struktura faktoru se podoba strukture tRNA.
Aminokyselinova sekvence Gly-Gly-GIn imituje CCA konec tRNA. Faktor

prinasi do peptidyltransferazového centra ribosomu molekulu H,0,
ktera stépi esterovou vazbu peptidyl-tRNA.




Prehled déju v prubéhu translace

small ribosomal
subunit

aminoacyl-tRNA

powpeptl{ie

- —
.

Mol Biol of the Gene



Translace u eukaryot




Translace mRNA u eukaryot

Transcniption Stant Poly(A) Sgnal
5 cap S'UTR 3'UTR Poly(A) tail
Start Codon Stop Codon

http://virusmusings.blogspot.cz/2013/05/polya-messages-lost-in-translation.html


http://4.bp.blogspot.com/-OfZ7Pi0blNY/UZAGuFqAPlI/AAAAAAAAASA/dKmKvitLftA/s1600/mRNAcartoon.jpg

Vyznam polyA konce pro iniciaci translace

elF4A
—AUG
elF3
'
40S Rlbngnmal 43S complex
subunit
elF2-GTP/Met-tRNAI

http://virusmusings.blogspot.cz/2013/05/polya-messages-lost-in-translation.html


http://4.bp.blogspot.com/-J_wxiLu5iM0/UZFNevV3DwI/AAAAAAAAASQ/SSuetstJvcI/s1600/translation+cartoon.gif

Iniciace translace u eukaryot
— iniciacni faktory

Kozakové sekvence

s lg__%a;%géégégg

0.1

“n
-6 -5 -4 -3 -2 -1 +1 +2 +3 +4

AccAUGG
\_ Pre-initiation
gomplex_~

elF5BeGTP
+ 60S

olF5B«GDP

m'G/

40s

Elongation o

Nature Reviews | Neuroscience


http://www.google.cz/url?sa=i&rct=j&q=kozak+sequence&source=images&cd=&cad=rja&docid=JPUiF_Z36ZMYBM&tbnid=wt1x5EzTXAWi7M:&ved=0CAUQjRw&url=http://dic.academic.ru/dic.nsf/ruwiki/1309429&ei=kbEtUrn-EMPZtAagh4DICw&bvm=bv.51773540,d.bGE&psig=AFQjCNHtXzLdFc8XNEqRPIT4H5aI1BHlYw&ust=1378812312309010

Translace u eukaryot

Elongace:
e EF-1 (analogicky k bakterialnimu EF-Tu) ,EF-2 (analogicky k
bakterialnimu EF-G)

Terminace:
e Jeden terminacni faktor RF

http://www.youtube.com/watch?v=5bLEDd-PSTQ
https://www.youtube.com/watch?v=qlwrhUrvX-k



http://www.youtube.com/watch?v=5bLEDd-PSTQ
https://www.youtube.com/watch?v=qIwrhUrvX-k

Translace u eukaryot

Uroven translace zavisi na:
* Dostupnost mRNA

- syntéza

- processing

- export

e Stabilita mRNA

* Regulace na urovni translace



Regulace translace u eukaryot

GLOBALNI

mRNA SPECIFICKA

158 | 3 Regulation of Gene Expression

mRNA-specific control Global control

positive negative
signals

Positive negafive
signals

| i

Sequence-specific
RNA binding proteins

Biochemistry of signal transduction and Regulation, Gerhard Krauss Conﬂzlq;mecmc GLIIRNAL Bos, arineg;
controlled!



Regulace translace u eukaryot

GLOBALNI

Mechanismus: fosforylace/dostupnost iniciacnich faktoru
- ovlivnéni translace vsech mRNA

mRNA SPECIFICKA

158 | 3 Regulation of Gene Expression

frol
mRNA-specific control Global con

positive negative
signals

Positive negafive
signals

‘ i

Sequence-specific
RNA binding proteins

: : . : : Control of specific All mMRNASs pos. or neg.
Biochemistry of signal transduction and Regulation, Gerhard Krauss mRNAs controlled!



Iniciace translace u eukaryot- globalni regulace

(a) Formation of the (b) Formation of the ternary
cap-binding complex translation initiation complex

Suppression of

{GTP> translation initiation

Sl G
kinases @

mRNA



Regulace translace u eukaryot

GLOBALNI

Mechanismus: fosforylace/dostupnost iniciacnich faktort
- ovlivnéni translace vSech mRNA

MRNA SPECIFICKA
Mechanismus: specifické sekvence/struktury na 5" nebo 3° UTR |
- vazba regulaénich proteinii/miRNA b B g
aktivace/represe translace mMRNA-specific control

Global control

ive negative
signals

posit

Positive negative
signals

I '

Sequence-specific
RNA binding proteins

. . ) ) ) Control of specific All mRNASs pos. or neg.
Biochemistry of signal transduction and Regulation, Gerhard Krauss mRNAs controlled! %



MRNA specificka regulace translace
Struktura ferritinu




IREs — Iron Responsive Elements

Ferritinova mRNA obsahuje na 5 netranslatovaném konci “iron response
element” (IRE). Tato sekvence vaze specificky protein, ktery blokuje translaci
této mRNA pfi nizké koncentraci Fe3*.

A = |

|'."a|.:|.:-'.'H:
i}

»lron-response
element”

] i( kddujici usek
5°- -3

=
OoOPFORNONCChOPREEOB

ARCASAAED



MRNA pro transferrinovy receptor

Tato mRNA nese nékolik IRE na netranslatovaném 3" konci molekuly.
Pripojeni vazebného proteinu (IRE-binding protein) neovliviuje translaci, ale
stabilizuje mRNA.

ylron-response elements”

kddujici usek



Specificka regulace translace — IRE elementy

Cytoplasmic
Iron pool
Iron Regulatory Protein
(steric change)
c U
5'UTR G
IRE stem-loop
"closed" IRP _ "opgn"' IRP
= no affinity for IREs = high affinity for IREs

(IRE-binding-protein)

. .

i‘ Ferritin |—AAA | Ferritin AAA
5' 3' 5' 3!
mRNA translation proceeds mRNA translation blocked

0 99§ g ans D (DD

5= ZE 5' 3' AAA
mRNA degradation mRNA stabilized
(translation blocked) (translation proceeds)

http://www.bloodjournal.org/content/bloodjournal/90/5/2084/F1.large.jpg?sso-checked=true



Translace v mitochondriich eukaryot

Control region

Podobna translaci prokaryot or*cHoop’
125 rRNA || Cytochrome b
Translace jen mRNA / ' N o O
vzniklych prepisem mtDNA 105 rRNA N subunis
\\\ \“‘\.‘ III|'I
\-.__ \{‘
Mitochondrie maji vSsechny v
, , \ Il".
mOIEkUI?rnI drUhy tRNA J,1'I |IJ [1 22 tRNA-encoding genes I'|__"|
nezbytné k translaci e YOH e( & w13 protein-encoding regions ﬁ
subunits \IIH I\\ﬂ Ilﬁl E;"I
Translace neni autonomni |\ /7&
, v:} {; — NADH
L /" __“Dehydrogenase

\ o bunit
22 molekularnich druht \ ZY subunits

tRNA ' TH :’/ C}«'toéﬁmme Oxidase
\R\ — ! subunits
Cytochror:wgéj;idase ATP Synthase
A4 V 4 (o] =
Smysl nékterych kodonu Subunits subunits

jiny nez v kodu standardnim


//upload.wikimedia.org/wikipedia/commons/3/3e/Mitochondrial_DNA_en.svg

Translace u prokaryot a eukaryot - srovnani

Translace neni oddélena od transkripce Probiha v cytoplazmé a mitochondiich
(+ chloroplasty)
Ribozomy 70S Ribozomy 80S
Preklada se mRNA Preklada se mRNA odvozena z pre-mRNA

(postranskripcni Upravy)

Vazba 16S-rRNA ribozomu na Shineovu- Vazba ribozomu na m’G ¢epicku mRNA
Dalgarnovu sekvenci (AGGA) na 5"mRNA prostrednictvim CBP proteint (IF4F)

Méneé iniciacnich faktorl potrebnych k Vice iniciacnich faktoru potrebnych k
zahajeni translace zahajeni translace

1. AMK je fMet 1.AMK je Met



Antibiotika inhibujici proteosyntézu

Antibiotikum Plisobeni

Streptomycin Blokuje vazbu fMet-tRNA; na ribozom a
inhibuje iniciaci translace, nespravné
cteni koddnu (prokaryota).

Tetracyklin Vaze se na 30S podjednotku a inhibuje
vazbu aminoacyl-tRNAs (prokaryota).

Chloramfenikol Inhibuje aktivitu peptidyltransferazy na
50S ribozomalni podjednotce
(prokaryota).

Cykloheximid Inhibuje aktivitu peptidyltransferazy na
60S ribosomalni podjednotce (eukaryota).

Erythromycin Vaze se na 50S podjednotku a inhibuje

translokaci (prokaryota).

Puromycin Zpusobuje predcasnou terminaci
translace; plisobi jako analog aminoacyl-
tRNA (prokaryota a eukaryota).



Antibiotika inhibujici proteosyntézu

Kir, kirromycin

Str, streptomycin

Tet, tetracycline

Cam, chloramphenicol

EF-Tu-GTP

mRNA B TS aa-tRNA delivery”_~EnCINCIL Cam Pmn, puromycin
AN ¢ ’ 3 Pmn . . .
Amino ;ﬁl FA, fusidic acid
acid Peptide- .
formation .
Initiation s, HygB, hygromycin B

Nascent chain
elongation

Ery, Tel

A D 70S-scanning
initiation

)\ Ths, thiostrepton
1" Vio, viomycin

" Ery, erythromycin
Tel, telithromycin

FA
Neo EF-G-GTP
HygB

30S ‘ ’ Elongation cycle

Termination
—

Cam Ths
Pmn Vio
Nascent polypeptide

https://www.mdpi.com/2079-6382/5/2/18/htm



Ucinek antibiotika puromycinu

Puromycin je analog terminalni aminoacyl-adenosinové skupiny aminoacyl-tRNA.
Vaze se do vazebného mista A ribosomu a jeho aminoskupina reaguje s
karbonylovou skupinou peptidyl-tRNA. Vznika peptidyl-puromycin, ktery se
uvoliuje z ribosomu

H

C
N —CHs

™ H OH
Qo
H.
Hz

Aminoacyl-tRNA Puromycin
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Diftericky toxin blokuje translaci

ADP-ribosa
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Diftericky toxin blokuje proteosyntézu
eukaryot katalyzou prenosu ADP-
ribosové jednotky z NAD* na diftamid,
modifikovany aminokyselinovy zbytek
elongacniho faktoru 2.

Diftamid vznika
histidinu
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Pristé: logistika proteinu v bunce




