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From genes to proteins
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From genes to proteins
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Transcription in eukaryots

Pol 1 rRNA 35 S >>>> 255/28S, 188, 5.8S
Pol 11 mRNA, small non coding RNAs
Pol 111 rRNA 5 S, tRNA and small non coding RNAs

RNA accumulation

rRNA 75 %
tRNA 15%
mRNA 5%

SnoRNA 5%




RNA polymerases
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RNA polymerases localisation
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Nucleolar Localisation of tRNAs
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Pol I promoter

RNA Polymerase | Promoter

CTCCGAGTCGNNNNNNTGGGCCGCCGG Startpoint (+1)
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Upstream Control Core Promoter
Element (UCE)




Pol I Trancription factors




Model of the RNA Pol I transcription
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Model of the RNA Pol I transcription
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Pol 111 promoters
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Model of the RNA Pol 111 transcription
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Model of the RNA Pol 111 transcription
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rRNA maturation
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RNA Pol I/ Pol 111 coregulation
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Nucleolar localisation of RNAaseP

Test Probe U14 sno BNA (red) Merged
(green) + DAFI (blue) (overlap = yellow)

MNormal RPR1 probe
wild-type cells

Bertrand et al., 2000




RNA polymerase 11
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General Transcription Factors and RNA Polymerase I

Model of the
RNA Pol 11

transcription

TFIIH is a multisubunit complex
that has Helicase activity necessary

for strand separation. Also has kinase
activity that activates the polymerase

for transcription by phosphorylation

Transcription-Initiation Complex (critical co

Gen&pedﬁ: regﬁators -?I'




TABLE 1. RNA polymerase Il transcription machinery?
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Pol 11 transcription steps
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Pol 11 transcription steps
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Pausing of Pol || ECs
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Figure 2. Concerted torpedo model for termination by RNA Pol II. (A) Immediately after passing through the poly(A) site, Pol II ECs
pause transcription induced by one of several mechanisms (see text); for example, through a conformational change involving the 3'-end
processing factors (green). (B) Endonucleolytic cleavage at the polyadenylation site and subsequent degradation of 3'-cleaved RNA by
Rat1/Xrn2. Simultaneously, Rat1/Xrn2 recruits termination factors (Term F) and delivers them to the Pol II active site. (C) The resulting
"termination-ready" Pol II is targeted by Term F. RNA-binding proteins, and especially helicase-like ATPases such as TTF2 (see text), are
candidates for Term F.
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Figure 1. Classical models for the activation of gene transcription. (a) Transcriptional activation from a naked DNA template. The model is
based on data from in vitro reconstituted transcription reactions containing a simple reporter gene (black box) that is controlled by two cis-
acting elements, the core promoter (purple box) and a proximal promoter element (grey box). Activation is initiated by binding of a sequence-
specific activator (Act) to the enhancer (step 1), which recruits the basal transcription machinery to the core promoter (step 2). Binding of TFIID
is followed by ordered interactions between the other basal factors (TFIIA, TFIIB, TFIIE, TFIIF and TFIIH, not shown for simplicity) and Pol II
to yield an active PIC (step 3); transcriptional activation is indicated by a black arrowhead from the gene. (b) Model describing the activation
process of a eukaryotic gene in chromatin. The gene (black box) has a core promoter element (purple box) and is regulated by a distal
enhancer (grey box). The enhancer-bound activator (step 1) recruits ATP-dependent chromatin-remodelling complexes (Rem) and
histone-modifying factors [e.g. histone acetyltransferases (HATs)] to the core promoter (step 2). This model also implies that, after
rendering the gene accessible by chromatin remodelling mechanisms, Mediator complexes (Med) establish the link between the enhancer-
bound activator and the basal transcription machinery at the promoter (step 3). The PIC remains inactive until tracking (not shown) or a
direct contact (looping) occurs between the distal enhancer and the promoter. Establishment of enhancer—-promoter contact results in Pol
II recruitment and the initiation of transcription from the gene (step 4).
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Model of the RNA Pol 11 transcription
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Model of the RNA Pol 11 transcription
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Regulation of Nucleosome Dynamics during Transcription Elongation
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Figure 3. Mlp proteins form a selective filter at the entrance of the nuclear pore complex. (a) The perinuclear Mlp1p protein
contributes to mRNP surveillance by retaining unspliced transcripts within the nucleus, possibly via recognition of a component
associated with the 5’ splice site [ ]. (b) Nab2p, a shuttling mRNA binding protein involved in polyA tail length regulation,
directly interacts with Mlp proteins [~ ]. Nab2p may be important for the docking of mRNPs to the Mlp barrier, perhaps by
signaling proper 3’ end formation. Consistent with their inessential nature, Mlp proteins may play a general role in mRNP surveillance
by preferentially interacting with properly packaged mRNP complexes, preventing mRNPs that lack essential signals from reaching the
central channel of the NPC.
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Examples of Gene Regulatory Mechanisms

Gal80 '

Gal80 _
Regulator is bound under
Gal4 Gal4 Q : both conditions but is
modified upon activation
Repressed Active
(- galactose) (+ galactose)

Msn2 Regulator binds only in
x ! : activating conditions due
to nuclear exclusion
No Stress Stress
Gcn4

0%y

Amino acid rich Amino acid starvation

Regulator binds
expanded set of targets
in activating conditions




Several RNA Poll II holoenzymes
implicated in transcriptional
regulation?




Transcriptome Statistics

5460 transcripts
15000 polyA-RNA's per cell

80% of the transcriptome is
expressed at 0.1 - 2 mRNA
copies/cell
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Transcriptome analysis

Microarrays
e o Allows researchers to analyze the expression of thousands of genes

simultaneously.
e « Using genomic databases one can analyze the complete transcriptional

program of an organism under specific conditions.

There are two major applications of DNA microarray technology

1) identification of sequence(gene or gene mutation).

. 2) determination of expression level of genes.




Transcriptome analysis
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Transcriptome analysis
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Cell Cycle analysis
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The procedure of yeast proteome
analysis using protein chip technology
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Proteome analysis

Membrane Mitochondria
EHIEnIngNaaIclea

Nucleus

Cytoplasm

Subcellular localization of
identified proteins

» o Cell cycle
T’“r;‘:‘l"“"“"’”m, Cell polarity and structure

chromatin structure Intermediate and

energy metabolism
Signalling
Membrane bicgenesis/
RNA metabolism turnover
Protein/RINA t : Protein syr;tl'nms.-’

Dhstribution of complexes
according to function




	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Número de diapositiva 27
	Número de diapositiva 28
	Número de diapositiva 29
	Número de diapositiva 30
	Número de diapositiva 31
	Número de diapositiva 32
	Número de diapositiva 33
	Número de diapositiva 34
	Número de diapositiva 35
	Número de diapositiva 36
	Número de diapositiva 37
	Número de diapositiva 38
	Número de diapositiva 39
	Número de diapositiva 40
	Número de diapositiva 41
	Número de diapositiva 42
	Número de diapositiva 43
	Número de diapositiva 44
	Número de diapositiva 45
	Número de diapositiva 46
	Número de diapositiva 47
	Número de diapositiva 48
	Número de diapositiva 49
	Número de diapositiva 50
	Número de diapositiva 51
	Número de diapositiva 52
	Número de diapositiva 53
	Número de diapositiva 54
	Número de diapositiva 55
	Número de diapositiva 56

