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> Bunécna uroven

»Bunécny cyklus
»Patogeny béhem infekce (Shigella, EIEC)
»Environmentalni podminky (Ziviny, toxiny)
» Mnohobunécny organismus

»Bunéc¢na diferenciace

»Environmentalni podminky (Ziviny, toxiny)

» Genetické choroby, nadorova onemocnéni




Genova exprese
musi byt regulovana
v Case

Adult (stage 66)

Metamorphosis

Free-swimming tadpole (stage 45) ] !

Tailbud embryo (stage 26)

Organogenesis

(at 25 °C)
Days Hours
after after
fertilization fertilization
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Gastrula
(section)
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(dorsal view)

Cleavage

Blastula
(stage 8)

stage 10
(section)
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D. simulans

Genova exprese
musi byt regulovana
z hlediska mnozstvi genového produktu




Poruchy genove regulace

 VVyvojove abnormality

Down
Syndrome

Homo sapiens
3 miliardy nt
~20.000-25.000 gent

100.000 - 300.000 transkriptu
~ 300 bunécénych typu




Regulace genove exprese

»DNA metylace, epigenetické zmény
»Regulace transkripce

» MicroRNA (miRNA), stabilita mRNA, RNA
processing

»Regulace translace
> Post-translaéni modifikace




Epigenetické zmeény
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neurologicka porucha objevujici se témér vyhradné
u Zen charakterizovana stereotypnimi pohyby
rukou, naruseni chiize a drZeni téla, zpomaleni rustu
hlavy.

Apraxie - neschopnost programovat télo k vykonani
ucelnych pohybu
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Epigeneticka regulace u nadorovych onemocnéni

Epigenetic Targets in Cancer
Detection and Risk Assessment
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Regulace transkripce trp genii

(A) Transcription occurs
. frpp trpo trpL
Nizka hladina tryptofanu —

transkripce trp gentli
= Transcription

Aporepressor

N Aporepressor does not ]
|
| bind to the ¢ i

(B) Transcription is repressed

trop PO trpL

> No transcription

| Tryptophan-aporepressor l
! complex binds to the operator
i

ks

and represses transcription.

Tryptophan

Active
aporepressor




Exprese lacZYA genu:

1. Hladina glukoézy — nizka hladina glukozy — vysoka hladina cAMP
2. Hladina laktozy

transkripce

vysoka hladina glukézy — nizké hladina cAMP
nizk4 hladina laktozy - Lac opceron - 1962

nizk4 hladina glukozy — vysoké hladina cAMP
nizk4 hladina laktozy —

nizka hladina glukézy — vysoka hladina cAMP +
vysoka hladina laktozy

vysoka hladina glukézy — nizké hladina cAMP
vysoka hladina laktozy -




Regulace transkripce lac genii

Synthesis of
lac MRNA?

NO High glucose — low cAMP
Low lactose

Low glucose — high cAMP
Low lactose

Low glucose — high cAMP
High lactose

High glucose — low cAMP
High lactose

B-galactosidase permease transacetylase




Regulace transkripce lac genii

The Lac Operon
Without inducer
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Regulace transkripce lac genu

lac mRNA

B-galactosidase

Permease
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| Matches to -10 and -35 |
f“ | promoter sequence |
l
i

End of repressor ]\ \
. |
coding sequence |
|

GIn STOP Protected by CRP

CRP binding site RNA polymerase binding site

e
lacP

| Beginning of lacZ |
| o |
| coding sequence

Protected by RNA polymerase Ribosome \
= _ . binding
Protected by repressor

Symumetrical operator halves




Figure 11.7

Structure of the /ac operon
repression loop. The /ac repressor,
shown in violet, binds to two
DNA regions (red) consisting of
the symmetrical operator region
indicated in Figure 11.6 and a
second region immediately
upstream from the CRP binding
site. Within the loop is the CRP
binding site (medium blue),
shown bound with CAP protein
(dark blue). The —10 and —35
promoter regions are in green.
[Courtesy of Mitchell Lewis;
from M. Lewis, G. Chang,

N. C. Horton, M. A. Kercher,

H. C. Pace, M. A. Schumacher,
R. G. Brennan, and P. Lu. 1996.
Science 271: 1247 .]




Atenuace

Pairing in
RNA transcript
in low con-
End of i _ centration of
nd o : y
transcription - \rypphan

= (@ RNA

polymerase Continuation
of transcription

Pairing in RNA
Pairing in transcript in high
complexed mRNA concentration of

tryptophan

(A) Free mRNA. Base pairs High concentration of tryptophan. Low concentration of tryptophan.
between 1 and 2 and Ribosome reaches region 2 and Ribosome stalled in region 1 at
between 3 and 4. pairing of 3-4 causes termination Trp codons permits pairing of 2-3

of transcription. and transcription is not terminated
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® Protein synthesis and folding

@ tRNA/mRNA synthesis/splicing
and ribosome biogenesis

Protein targeting
Other
Phylogenetic profiles
Experimental
- =2 prediction methods




Rozdily mezi prokaryontnimi a
eukaryontnimi organismy

»Monocistronicka vs. polycistronicka mRNA
»DNA BP (histony a jin¢ proteiny)

» Repetitivni sekvence

»Vice nez 95% DNA neni translatovano

» Piestavby genil amplifikace genii, Ab, T-cells)

»Exony a introny
»0dd¢len¢ jadro (transport mRNA)




Regulace transkripce u eukaryont

Untranslated
leader

5 region //\ /\ 3’regio

Introns Exons
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Enhancers Promoter Enhancers




Regulace transkripce u eukaryont

Transcriptio
activator

Transcriptional
activator
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RNA polymerase II
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Direction of
transcription
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Promoter
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Regulace transkripce u eukaryont

Primary transcript

Exon Intron
RNA

Splicing pattern
in liver cells

(B)
Primary transcript

Exon Intron
RNA o

Splicing pattern
in salivary gland |
cells

Exon

Exon

Intron Exon

Exon Exon

Intron | Exon

Exon Exon

Intron Exon Intron Exon

Liver amylase
transcript

Liver amylase mRNA
Exon Exon

Intron Exon Intron Exon

Salivary amylasg
transcript

4 Salivary amylase mRNA
Exon Exon




MicroRNA (miRNASs) jsou kratké molekuly RNA kodované v genomech
rostlin a ZivocCichi. Tyto ~21-mery reguluji genovou expresi vazbou na
3'-UTR (3'-untranslated regions ) specifické mRNA.

Transkripce miRNA.

Approximately 60% of miRNAs are
expressed independently, 15% of miRNAs
are expressed in clusters, and 25% are in
introns.




miRNA processing

Mechanismy UCinku miRNA u rostlin a
Zivocichu

rrtHI"-l.ﬂ. degradation Translational regulation  Transcriptional regulation
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