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RNA biosynthesis

= transcription of genetic information from
DNA to RNA

- all types of RNA are produced

- according to the complementarity

- building blocks: NTPs (AGCU)

- in a nucleus



Transcription

- synthesis of long primary transcripts:

-2 MRNA — messenger

- rRNA - ribosomal
- tRNA — transfer

- enzyme: DNA-dependent-RNA-polymerase



Transcription

- enzyme: DNA-dependent-RNA-polymerase

Upstream
DNA

Downstream
DNA

......



Transcription

- three phases:

1. iniciation — RNA-pol binds DNA via TFs and RNA
synthesis is started

2. elongation — synthesis of RNA strand

3. termination — stopping the synthesis and

releasing RNA from DNA



Transcription factors

- necessary for transcription initiation
- recognize a promoter region

— separate DNA doublehelix

—> activate RNA polymerase



Transcription — promoter

- promoter contains: starting nucleotide A (+1)

- TATA box: -34_-26, binds TFIID — TBP (TATA binding protein)
- CAAT box: -75 -80, binds TF CTF/NF1

- GC box: -100, more copies, binds TF SP1

- Oct box (ATTTGCAT): binds TF OCT-1/2

Proximal Core
control elements proToter
4 N
/\ Start of transcription RNA Poly(A) site
GC box CAAT box TATA box Inr  Exon1 Exon 2 Exon 3 |
DNA f_% G 4 N\ f_% fﬁf—% K_H f_HI
GGGCGG  GCCCAATCT TATAAA | _ Inton | Intron | |

-100 80 -25 +1

S R
5’ untranslated 3’ untranslated
region (leader) region (trailer)



Transcription — promoter

Proximal Core
control elements proToter
4 N
/\ Start of transcription RNA Poly(A) site
GC box CAAT box TATA box It Exon 1 Exon 2 Exon 3 |
DNA A 2 i 2 N e AY s '
I ccccGGlllGCCCAATCT TATAAA il " intron [ intron |
-100 -80 ~25 +1
V. R
5" untranslated 3’ untranslated
region (leader) region (trailer)

Many factor sites

(e.g. FOS, JUN, MYC/MAX

(Sp1, CREB, ETS, CTF, etc.) transcription
start (+1 base)

5
COECEDICHICOL. S
—— X exon/ exon

TGACGCA CACGTG GGGCGG  CCAAT TATA
(-100) (-25)
copyright 1996 M.W.King


http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=taM7p8xZO4N43M&tbnid=XuqRhqZ07naGbM:&ved=0CAUQjRw&url=http%3A%2F%2Fthemedicalbiochemistrypage.org%2Fgene-regulation.php&ei=oqaAUr3oNsvCswaKlIHABw&bvm=bv.56146854,d.Yms&psig=AFQjCNGSQTdQtETyASswrN8RoDQilSX_1g&ust=1384249220276438

Transcription — initiation

- initiation complex of RNA polymerase and TFs

- helicase activity — separates DNA
- proteinkinase activity — activation of polymerase

._ g 12112

TRID )| e
TBP
+1
RNA Polymerase Il Transcription
start site

- primer is not needed



Transcription — elongation

- RNA synthesis according to the complementarity

- RNA synthesis proceeds in the 5’-3’ direction

- RNA-Pol moves in the 3’-5’ direction along the
non-coding DNA strand

- substrates: NTPs

- phosphodiester bond is formed



Transcription — elongation

- RNA synthesis according to the complementarity

Nontemplate strand

DNA RNA polymerase Template strand



Transcription — elongation

Primer strand

base —

puens awedwal ynNg

Primer strand
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Transcription — elongation

RNA polymerase

DNA exit
channel

Coding strand

DNA entry
channel
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RNA 5' o=
—

RNA exit
channel Direction of transcription



Transcription — elongation

RNA polymerase

_

DNA exit > —
e y Coding strand .

channel - N
(_E - — é \

- every mRNA have information of only one gene

- synthesis rate: 30 — 100 ntd/s

- no proofreading activity of RNAP

A S
RNA 5 « =Y

S

RNA exit
channel Direction of transcription

—~— —



Transcription — termination

- polyadenylation signal AAUAAA
- mRNA is cleaved 10 — 30 nt

beyond the sighal and released

from DNA
- polyadenylation by
poly(A)polymerase

A
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Transcription — result

- mRNA -> rRNA -> tRNA

Tt — »

Messenger RNA (mRNA) Ribosomal RNA (rRNA) Transfer RNA (tRNA)

> 2-5% 2> 70% -2 20%



Transcription — result

—> participating during translation process

Growing peptide chain

Phe Incoming tRNA bound
to amino acid
Qutgoing Trp
empty tRNA Lys Asp
LS
\lg
Anti-codon (tRNA) {RNA {RNA ‘/ \ 6
c © v
A \
UuUuucuaA
EEEE ERN L] | SEE EN BN HEN nN
UGGAAAGAUUUC
Messenger RNA
Ribosome
Codon (MRNA)

Peptide synthesis



RNA types

- 3 types of RNA and RNA-polymerase:

1. RNA-polymerase I: transkription of rRNA

2. RNA-polymerase ll: transkription of mRNA

3. RNA-polymerase lll: transkription of tRNA

- each polymerase binds to its specific promoter

and TFs



Posttrc. modifications of mRNA

- transcription of structural genes

- long primary transcripts must be modified
—> capping

- polyA-tail

- MRNA splicing



m’G capping of 5’-end

- 7-methylguanosine binds by 5°-5’
linkage to 5’-end of mMRNA =2 m’G

- ribose of following nucleotides is

methylated

- important for translation initiation

5’ end of <
RNA chain




Polyadenylation of mRNA 3’-end

- polyA sequence 50 — 250 nt long at a 3’-end
- is catalyzed by poly(A)polymerase
- mRNA transport into cytoplasm

L
5' cap |j/ AAUAAA G/U | 3

9 Sta b i I i Ze S 3, 'e n d J Cle;\\;age 10-35 nucleotides

downstream from AAUAAA
sequence

5 cap ﬂ/ AAUAAA |

) Poly(A) polymerase
|

L
5’ cap |j/ AAUAAA AAAAAAAAAAA...
i

-
Poly(A) tail



MRNA splicing

- RNA contains sequence of exons and introns

Promoter

—<__> Exon 1

Paly - A site GE"E (DNA)

Exon 2 Exon 3 Exon 4

Intron 1 Intron 2 Intron 3
Transcription + RNA plymerase
Pre-mRNA

Exon 2 Exon 3 Exon 4 —

Intran 1 Intron 2 Intron 3
Splicing + Spliceosome
MRNA

Exon 1 Exon 2 Exon 3 Exon 4 —

- introns are much larger!



MRNA splicing

- RNA contains sequence of exons and introns

- splicing is directed by a primary structure of

intron: 5’-GU--...--AG-3’

- 5’-splice site, 3’-splice site, branching

° sequences required for intron removal
site (A) = e

& 2 portion of a
- -]- A(@AGU —\— 7— YURAC - - —YYYYYYYYN -/- B brimary transcript

exon 1 f intron 1exon 2
INTRON REMOVED
’ 3[

5
portion of
---AG|lG--- N

exon1 exon2




MRNA splicing

- SNRNP (small nuclear ribonucleoprotein particles)

&' splice ?;ite UlsnRnp U2 SPRNP 3 SP“W site
5" exon Y ) - / 3 exon
(Ull U2} U4, U5, U6) scquence;—% intron >< >

——— J ssguence
5|

<y precursor

L \h__f,-’l mAMNA molacule
[ Us, U4/U8, etc.
— spliceosome H)/Efﬁffé‘c?ééﬂi

STEF 1
LARIAT FORMATION

us  AMND S’ SPLICE SITE
CLEAVAGE [ o A

3 5 5 D - 3
m

- ribozyme

STEF 2

3' SPLICE SITE
CLEAVAGE AND
EXON SEQUENCE
LIGATION

gxcised intron sequance
in the form of a lariat
v {will be degraded in nucleus)

, mature miMNA
5 (ligated exon
sefjuanceas)




MRNA splicing

- RNA contains sequence of exons and introns

Promoter

—

Exon 1

Exon 1

Intron 1

Exon 2

Transcription + RNA plymerase

Intran 1

Exon 2

Intron 2

Exon 3

Intron 2

Exon 3

Intron 3

Exon 4

Paly - A site GE"E (DNA)

Intron 3

Exon 4




Posttrc. modifications of mRNA

DNA start introns tof
»~ o

Prom a\\Vor ex1 Voo dex 2V o N ex3 2 \Vr7a polyA

DNA transcription

pre-mRNA ‘

5' capping pre-mRNA splicing Polyadenylation

| N\ g
"‘""“mmm

mRNA nuclear export Nucleus

mRNA translation Cytosol



rRNA

- component of ribosome — ribonucleoprotein

complex — protein synthesis via translation

The eukaryotic ribosome (80S)

40S small subunit
18S RNA
33 protein

60S big subunit
28S RNA
5S RNA, 5.85 RNA
49 protein

- rRNA in ribosome has its own enzymatic
peptidyltransferase activity - ribozym



tRNA

- 2° structure > clover leaf: oH
i«” attachment site
- four loops: =
Phosphorylated e |
5'terminus 5 P—_ ||
- acceptor loop B
- : : TY¥C loop
- pseudouridine loop "™\ 1 /
m

- dihydrouridine loop

- anticodon loop

(variable)

«—— Anticodon
loop



tRNA

- 3° structure =2 L shape:

- = g b -~ Amino Acid

Amino Acid
r

Anticodon
L: stem

A
Loop
} Anticodon Anticodon
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Structural genes expression

DNA (G, A, C, T)

RNA (G,lA, c,U)

NN V2N VANV PN PN PN

20 proteinogenic
amino acids

% % . A b

1

J
1ANA

Stop
detach



El.l H“Iﬂ. null »
Q S )
g e ol [2s ol o _.__w __
— =< e
O - O
O w0
— o e
= o oo
e — — — [T, S ”\I\
c - N Iy
u gl
oo Cos o] Como
— b— < - .IU..._.._..
— = - ..1..
o =0 — od— =m0
— = = ....\..“\\
S| . . B
= - N g Sl
a =
7y — >
m %) S
S <<
- s o
< <
=z =z
(=) oz

20 proteinogenic
amino acids

5 N . ! |

‘I‘.

- # of code letters:

J
1ANA

Stop
detach



Translation — genetic code

,‘\"
Triplets ii
1 2 4 5\ 8 9
|'||'1. ' 1 1 |||1||1
DNA(G,A,C,T)  TITTLTRCEGATITEOET GEbARRAT
S 2 e R T B
Codons
1 2 3 4 5 ] 7 B g
| | 1 1 - | | | I

| | | 1 | |
RNA(G,A,C,U)  TTTTTITTILIITT
A S A T T T O A S

. . SPANVENVANPV NP ANP NI AN

20 proteinogenic L L L L S DL D
amino acids 1|=|L.a:t. ® & 6 & & & &

o

- # of code letters: 3 letters and 4 types of ntds



Translation — genetic code

AN
e
Triplets ii
13 A I 8
| 1 | | I | | | 1| 1 | | 1| | . | 1
DNA(G,A,C,T) TILLLTILILITI T I LT L LI LT
T e e e A
Codons
1 2 3 4 5 B 7 B8 g
|||||||J||[ 1 1 | Il |
RNA(G,A,C,U) TTTTTT T T T I LT ELEL LTt
A T A S

20 proteinogenic

NPVZANPEAN VNV N VSN PN
amino acids

el B & & B & @ &
! ) v
Stop,
®

- # of code letters: 3 letters and 4 types of ntds

- 43 = 64 possibilities



Translation — genetic code

- determines sequence of AA in peptide chain

Second letter

First letter

UUU | phenvi- UCU UAU . UGU : u
UUC alanirzle 0G0 o UAC Tyrosine UGC Cysteine c
erine

UUA] | cucine 883 WYY Stop codon | [BIElY Stop codon | A

UuG §yXell Stop codon Tryptophan |G

S R 1< IO e = B

CUA Leucine CCA Proline =7 A CGA Arginine &

amine

CUG CCG CAG | Glutami CGG G

AUU AAU . AGU : u

AUC | Isoleucine  ||Ade S|V Asparagine | B Serino c

AUA ACA | Threonine

. AAA : AGA A
Methionine; [|ACG Lysine Arginine

Ata start codon Ak A G

GUU GCU GAU| Aspartic |/ GGU g
ggi Valine ggg Alanine = o Glycine

GAA | Glutamic Sin A

GUG GCG GAG| 4oig GGG G

Je18] pAIYL



Translation — genetic code

- determines sequence of AA in peptide chain

DNA sequence:
5’ -TTACGAAGGTTATTG-3’

First letter

Second letter

UUU| phenyl- UCU UAU ; UGU : u
e alanir?,e Tes o UAC Tyrosine UGG Cysteine c
erine
UUA] | oicine b’gg WY Stop codon |[[N[ERY Stop codon |A
UuuG JJiXell Stop codon Tryptophan |G
e cco Ga| Hetone 1888 -
CUA Leucine CCA Proline ﬁ CGA Arginine "
Glutamine

CuG CCG CAG | Glutami CGG G
AUU AAU : AGU ; u
AUC | Isoleucine 288 . anE| Asparagine | @] Serine c
AUA ACA Threonine | ——= —
AUG g:?fgé%er; ACG ﬁﬁé Lysine Qgé Arginine 2
GUU GCU GAU| Aspartic  ||GGU =
GUC|,,.. GCC|,,. . GAC | acid GGC : c
GUA Valine GCA Alanine — GGA Glycine

GAA | Glutamic A
GUG GCG GAG | cig GGG G

Jen9| payL



Translation — genetic code

- determines sequence of AA in peptide chain

DNA sequence:

5’ -TTACGAAGGTTATTG-3’

1 Transcription into mRNA:

5’ -UUA CGA AGG UUA UUG-3’

First letter

Second letter

UUU| phenyl- UCU UAU ; UGU : u
e alanir?,e Tes o UAC Tyrosine UGG Cysteine c
erine
UUA] | oicine b’gé WY Stop codon |[[N[ERY Stop codon |A
UuuG JJiXell Stop codon Tryptophan |G
Cuu ccu CAU! Liistidine  ||CGU =
cuc GGE CAC CGC c
CUA Leucine CCA Proline ﬁ CGA Arginine "
Glutamine

CuG CCG CAG | Glutami CGG G
AUU AAU . AGU : u
AUC | Isoleucine 288 . anE| Asparagine | @] Serine c
AUA ACA Threonine | ——= —
AUG Z:gwic(:)g(ijr:)er; ACG ﬁﬁé Lysine Qgé Arginine 2
GUU GCU GAU| Aspartic  ||GGU =
GUC|,,.. GCC|,,. . GAC | acid GGC : c
GUA Valine GCA Alanine — GGA Glycine

GAA | Glutamic A
GUG GCG GAG| zoig GGG G

Jen9| payL



Translation — genetic code

- determines sequence of AA in peptide chain

DNA sequence:
5’ -TTACGAAGGTTATTG-3’

1 Transcription into mRNA:
5’ -UUA CGA AGGUUA UUG-3'

Tripletl Triplet2 Triplet3 Triplet4 Triplet5
—_— Y Y Y ——

First letter

Second letter

UUU phenyl- ucu UAU ; UGU : u
uuc alaﬁ?r?,e UcC| .. i osine jie | Cysteine c
erine
I e (0 WV Stop codon | e Stop codon | A
UuG (J/.Xel Stop codon Tryptophan |G
a ooy g | Histidine ceu g
CUA Leucine CCA Proline —m CGA Arginine ;.
CUG CCG cAG | Glutamine  ||CGG a
AUU AAU . AGU ; U
AUC | Isoleucine 288 . AAC | Asparagine || aqc | Serine c
AUA ACA Threonine | ——= e
ioni AAA AGA A
Meth : ; o
s el | ) R - Rl
GUU GCU SAY| Aspartic || GGU g
gtﬁ Valine ggﬁ Alanine | I—1 a°1 ggg Glycine
GAA | Glutamic A
= fs GAG| acid GGG G

Jen9| payL



Translation — genetic code

- determines sequence of AA in peptide chain

DNA sequence:

5’ -TTACGAAGGTTATTG-3’
1 Transcription into mRNA:
5’ -UUA CGA AGGUUA UUG-3'

1 Tripletl Triplet2 Triplet3 Triplet4 Triplet5
—_— Y Y Y ——

Translation into protein:
AAl AA2 AA3 AA4 AAS5

First letter

Second letter

UUU| phenyl- UCU UAU ; UGU : u
e alanir?,e Tes o UAC Tyrosine UGG Cysteine c
erine
I cine Hgé YN Stop codon |[B[ERY Stop codon |A
UuuG JJiXell Stop codon Tryptophan |G
cuU coU CAU\ istiine  ||CGU ”
cuc GGE CAC CGC c
CUA Leucine CCA Proline ﬁ CGA Arginine "
Glutamine

CuG CCG CAG | Glutami CGG G
AUU AAU . AGU ; U
AUC | Isoleucine 288 . anE| Asparagine | @] Serine c
AUA ACA Threonine | ——= —

AUG Z:gwic(:)g(ijr:)er; ACG ﬁﬁé Lysine Qgé Arginine 2
GUU GCU GAU| Aspartic  ||GGU =
GUG Valine o Alanine % R C Glycine &
GUA GCA GAA] Glutamic GGA A
GUG GCG GAG | cig GGG G

Jen9| payL



Translation — genetic code

- determines sequence of AA in peptide chain

DNA sequence:

5’ -TTACGAAGGTTATTG-3’

1 Transcription into mRNA:

5’ -UUA CGA AGG UUA UUG-3’

1 Tripletl Triplet2 Triplet3 Triplet4 Triplet5
—_— Y Y Y ——

Translation into protein:
N-Leu ArgArg Leu Leu-C

First letter

Second letter

. ‘ 1]
uuc | 7o i Uag| Trosine || iGg | Csteine |
— : Serine

q B | oucine Hgé WV Stop codon |[[BIEly Stop codon | A
|UUG] §)XeYl Stop codon Tryptophan | G
o ccy S| Histine  [|CGU o
ClLJJA Leucine gCA Proline ﬁ CGA Arginine .

Glutamine

CUG CCG CAG | Glutami CGG e
AUU AAU . AGU ;
AUC | Isoleucine ﬁgg AAC | Asparagine || aqc | Serine c

Threonine | —— —
AUAMh--.ACA AAA] . A
o e N ) B e
GUU GCU GAU | Aspartic u
e Valine o Alanine —GAC acid GGC Glycine
GUA GCA GAA] Glutamic GGA A
GUG GCG GAG| ot GGG &

Jalfie| payy



Translation — genetic code

- determines sequence of AA in peptide chain

DNA sequence:

5’ -TTACGAAGGTTATTG-3’
1 Transcription into mRNA:
5’ -UUA CGA AGGUUA UUG-3'

1 Tripletl Triplet2 Triplet3 Triplet4 Triplet5
—_— Y Y Y ——

Translation into protein:
N-Leu ArgArg Leu Leu-C

First letter

Second letter

ucu UAU ; uGuU ) u
UGG o UAG | Tyrosine UGG | Cysteine c
erine

UUA Lo e Hgé B/.VN Stop codon S’(Op codon (A
uuG (8/i{el} Stop codon Tryptophan |G

Cccu CAU| Histidine  ||CGU =
oUC| CCC| o CAC CGC| , . c
GUA | Leucine cca | Profine __CAA | CGA LAginine .
CuG CCG CAG Glutamine Glee alZ
AUU AAU . AGU .

AUC | Isoleucine ﬁgg AAC A§parag|ne AGC | Serine c
AUA ACA Threonine | = o | 2
Methionine; Lysine Arainine
UG start codon G
Guul Aspértic u

GlSC p Jse acid GGC :
GUA Valin: @ D L . GGA Glycine A
GU Glutamic GEE

acid G

Jalfie| payy



Translation — genetic code

- determines sequence of AA in peptide chain
- triplets:
Triplet of 4 bases = 43 possibilities
- degeneracy: 64 triplets 2 20 AAs
- unambiguous
-=> non-overlapping

—=> universal (almost: except mtch)



Translation — AA activation

- linkage to tRNA

- ester bond

Amino acid
acceptor stem

N

Anticodon



Translation — AA activation

- enzymes: aminoacyl-tRNA-synthetases

- two-step, consumption of ATP

0 0 o o

H |l ,
R—I|3—C—D‘ ‘O—IL'l —D—)I%—O _;I%_O —CH, Adenine
MHZ* o (o o
At 1d ATP H H
0 act IY " i
1o
H .
R_[_lj _C_O_T_O_CHZ o Adenine
NH o @ % + PP
Aminnacyl-AMP H H
7 OH OH
9 tRMA,

RN A, AP
Ozbl'—o —CH, Adenine

| © (terminal 3'nuclentide

o of appropriate tRMA)

HTlza 20 H
C|] OH
E|3=O Arminoacyl-tRIMNA
HC —R

|
MHS" Aminoacyl-tBT{A Synthetase



Translation — AA activation

- enzymes: aminoacyl-tRNA-synthetases
- energy supply

- incorporation of a correct AA into peptide




Translation — ribosome

- translation proceeds in ribosomes in cytoplasm

Eukaryotic (vertebrate)

285% /5.83 - Total: 50

28S :5.8S 58
(4800 rNTs, 160 rNTs) (120 rNTs)

(1900 rNTs)




Translation — components

- aminoacyl-tRNAs
- ribosomes

- mMRNASs

- iniciation, elongation and termination factors

- energy: ATP, GTP



Translation — 3 phases

- initiation: initiation complex formation =2
MRNA binding and iniciation codon finding
- elongation: linkage of additional AAs

- termination: synthesis stopping



Translation — initiation

- initiation complex formation
- many initiation factors

- energy from ATP and GTP

Eukaryotic translation initiation

Met

Initiator tRNA
‘/

Complex of small
ribosomal subunit
and initiator tRNA
binds to 5’ cap.

™~ Small ribosomal subunit

L
5” AUG

| I—
5 cap Start codon
Met l
|{(
5 M AUG
Met
5 N

Large ribosomal
subunit ~

5N

Complex scans to
find the start codon.

Initiator tRNA binds
to start codon.

Large ribosomal
subunit joins to form
initiation complex.

Initiation complex




Translation — initiation

- initiation codon: AUG

Amino acid
- first AA: methionine Met-—"

NH, tRNA

H—C—COOH
(CHz)>
S

CHj
Methionine

Anticodon

MRNA 3’




Translation — elongation

- elongation of a growing peptide chain
- peptide bond synthesis

polypeptide chair

H O
H O | R O 1
[ H H ~-N—C—=cCc__ | |l I
N—C—C._ | I i N—C— t:—n—n:
| N—C—R H,N—C—R H R | | |
H R l 1,—J | H H H
H c=a cC=0
I I
o

¥ ¥

peptidy-tRNA aninoacyi-lRNA

o ¥



Translation — elongation

- elongation of a growing peptide chain
- peptide bond synthesis

polypeptide chair

peptidyk-IRNA amincacyHRNA



Translation — elongation

- elongation of a growing peptide chain
- peptide bond synthesis . pu N-terminus

1.)<
H
k

v
"HyM 'H_.,u\ Ry "HM ", R
3 \ F:, I 4 "-.'_ H_\:. '-..1.‘,1"' <
o= :: o=C
WN \b | WH L\b o \:I-JH
. 1 3o, .
oA X C-terminus
':!_E.‘h '\\“- {=(] \‘- [<F=lr:'
1) ] —

IIRH.FL‘IK [<tH'l.lF|. tRMNA

mRNA: 5‘-end =———) 3‘_c



Translation — mechanism

- ribosome = ribozym; + energy from GTP

Growing peptide chain

Phe Incoming tRNA bound
_ to amino acid
s
empt
Pt Lys Asp
Ole a
R

Anti-codon (tRNA) tRNA tRNA / [ ¢
(= C P
N \

UuucuaA

BN B n EEI H B

UGGAAAGAWU C
Messenger RNA
Ribosome

Codon (MRNA)

Peptide synthesis



Translation — termination

- termination codons: UAA, UAG, UGA

- releasing factors + GTP

. CIS'—’

A GUG -
UANWCA CUGA

Termination

mAne ribosome



Translation — termination

- termination codons: UAA, UAG, UGA

- releasing factors + GTP

"E’”‘"a
tENA \ o
o o
) ; " adenine
D>< . adenine 0 o o
o A0,
!
o OM
. Q  OH — +
) HO)
H . IB
re"1 H. y =0
MH R,
’ NH

MOy ptice



Translation — ribosome cycle




Posttranslation modifications

- synthesis as a precursor molecules
- covalent linkage of
—> functional groups (-OH, -CH;, ...)
- whole molecules (glycosylation)
- proteolytic cleavage
- disulfide bridges formation

- subunits assembly



Posttranslation modifications

- proteolytic cleavage: example — insulin

PREPROINSULIN PROINSULIN INSULIN



Posttranslation modifications

- glycosylation

- proceeds in ER

N-glycosylation 2

0-glycosylation

&
ﬁ

0STass

‘ P p”ﬂ

Gtfs

UDP —®
GOP —@
COP —

H_ o0
# ~
| o—of

-

&2



Posttranslation modifications

- glycosylation function:
—> protection from degradation
- extracellular communication
- cell-cell adhesion

— erythrocyte ABO system



Posttranslation modifications

- hydroxylation (-OH)

- collagen structure

- and: methylation, phosphorylation,
carboxylation, acetylation, ...

- further increase heterogeneity of produced

proteins



Protein distribution

- free ribosomes:

— cytoplazmic proteins
- mitochondrial proteins
- nuclear proteins

- ribosomes of rough ER:
- membrane proteins

—> secretory proteins

Free

Ribosome Q\'q"’ -
’}f

? ::.‘“,{:

'- . Bound

\ %Ribosome

% ',

©

Intracellular
Protein
|

9
. ‘.I’ o
Lt




Thank you for your attention.



