Zakaj smo tu?

2.1. Number of biotechnology firms, 2006

[ Biotech firms [] Biotech R&D firms
EU average (1) “ 3377
United States . : | 3 301
Japan (2005,2) i ] 1007 '
France . ] 82}1
Korea | 773 : : : ! !
Spain — 1659 | ' ' ' ! l

Germany (2007) | ] 587
Australia | 527 i
Netherlands (2005) [ 364 |
Norway (2005) |21 173 :
Switzerland (2004) 7] 156 ‘
taly [ 146 | |
Belgium | ] 145 | E
Finland (2007) [ 141 | |
New Zealand (2007,3) ] 135
Austria [ 121
Sweden (2007) [] 113
Ireland =] 100

Czech Republic (2007) [ 82

South Africa ] 78

Portugal (2005) [1 52

Slovak Republic || 27
Philippines(4) [ 25 : : : : !
Poland (2007) | 11 | | i g § ; !
Slovenia(4) | 4 i | | i | i i
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Proteomika

“Kot da geni in mRNA kaj pomenijo...”
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Single-cell proteomics
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Life?

Universe?

| THINK
THEREFORE

Everything?

Douglas N. Adams

1952-2001

“I think the problem, to be quite honest with you, is that you’ve never actually known
what the question is.”



Eksperimenti brez a priori hipoteze

Fishing expeditions vs. Postavljanje pravih vprasanj



The assembly of a synthetic M. mycoides genome in yeast
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Merjenje razlik v izrazanju proteinov: ‘Difference Gel Electrophoresis (DiGE)’

Protein stondard
Label with Cy2

Protein extract 2
Label with Cys

Protein extract 1
Label with Cy3

|
Mix lobeleld extracts

Protein separation

Cy2

Image analysis
Data quantitotion

2-D Electrophoresis. Principles and Methods; GE Healthcare



Masna spektromerija v proteomiki
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Masna spektromerija v proteomiki
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Proteom kot kvantitivna lastnost (fenotip)
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Post-translacijske modifikacije proteinov

A Methylation
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A plastic epigenome. DNA and histones are targets of multiple modifications that convey

Published by AAAS

flexibility to the genome.

Nutrition Metabolic pathways Environment

\—l—!

Metabolites

NAD*, FAD, SAM,
Acetyl-CoA, ATP, BOHB

v
Epigenetic modifiers

DNMTs, HATs, HDACs, HMTs,
KDM:s, kinases, phosphatases

P Sassone-Corsi Science 2013;339:148-150

Al AAAS
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Signal 2 - \_(—i-;aser \_(le;zyme
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\/ varying amplitude

Nature Reviews | Molecular Cell Biology

Nature Reviews Mol Cell Biol (2013) 14:211



Primer analize ‘fosfoproteoma’
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Acetilacija proteinov / ‘acetilom’
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Interakcije protein-DNA (ChIP-chip, ChIP-seq)

1. Crosslink living cells
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ENCODE - NGS in proteomika

Table I The various NGS assays employed in the ENCODE project to annotate the human genome

Feature Method Description Reference
RNA-seq Isolate RNA followed by HT sequencing (Waern et al, 2011)
Transcripts, small CAGE HT sequencing of 5’-methylated RNA (Kodzius et al, 2006)
RNA and transcribed
regions
RNA-PET CAGE combined with HT sequencing of poly-A tail (Fullwood et al, 2009c)
ChIRP-Seq Antibody-based pull down of DNA bound to IncRNAs (Chu et al, 2011)
followed by HT sequencing
GRO-5eq HT sequencing of bromouridinated RNA to identify (Core et al, 2008)
transcriptionally engaged Polll and determine direction of
transcription
NET-seq Deep sequencing of 3’ ends of nascent transcripts associated (Churchman and
with RNA polvmerase, to monitor transcription at Weissman, 2011)
nucleotide resolution
Ribo-Seq Quantification of ribosome-bound regions revealed uORFs (Ingolia et al, 2009)
and non-ATG codons
Transcriptional ChIP-seq Antibody-based pull down of DNA bound to protein (Robertson et al, 2007)

machinery and
protein-DNA
interactions

DNA methylation

Chromosome-
interacting sites

DNAse footprinting
DNAse-seq

FAIRE

Histone modification
RRBS

5C

ChIA-PET

followed by HT sequencing

HT sequencing of regions protected from DNAsel by
presence of proteins on the DNA

HT sequencing of hypersensitive non-methylated regions
cut by DNAsel

Open regions of chromatin that is sensitive to formaldehyde
is isolated and sequenced

ChIP-seq to identify various methylation marks

Bisulfite treatment creates C to U modification that is a
marker for methylation
HT sequencing of ligated chromosomal regions

Chromatin-IP of formaldehyde cross-linked chromosomal
regions, followed by HT sequencing

(Hesselberth et al, 2009)
(Crawford et al, 2006)
(Giresi et al, 2007)
(Wang et al, 2009a)
(Smith et al, 2009)
(Dostie et al, 2006)

(Fullwood et al, 2009a)

Molecular Systems Biology (2013) 9:640



Primary cells and tissues (in vivo)

Blood Brain
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Dolocanje prisotnosti/koli¢ine : dolo¢anje funkcije

- imunoprecipitacija s pomocjo TAP oznacevalca/MS (proteinski kompleksi)

- dvohibridni sistem kvasovke (Y2H, protein-protein fiziéne interakcije)

- proteinske mikromreze
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g
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r I ' g % g | Peptide
1 Protein probes

% I'.I Allergen |
Nucleic acid probes
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Cell lysates
Enzymes
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Living cells

o000 @00 ®
Protein expression lavel Protein binding properties
Protein profiling Pathway building
Diagnostics Drug discovery
Post-translational modification

Nature (2003) 422:208



Test s komplementacijo fragmentov proteina

(Protein-fragment complementation assay; PCA) Kvasni dvohibridni sistem

BRERRBERR LR RYRB BB BBBS S BBBS
AEBRANAREEEAXARRANAAARERRREK X

Baitggprey ()
(=

Oomo

o reaction © O%

Membranski kvasni
dvohibridni sistem

© o

Bait Prey Bait

mamm‘gg’s’ 3?‘38??888

Bait

W
a Ac;) ERET /BRET @s _®— Reporter — \
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Curr Opinion Biotech (2011) 22:50



Strategije Y2H

" Screened
against Y,
d - e
I X
Screened .
X against . "
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Cytoscape: An Open Source Platform for Complex Network Analysis and Vishalizaﬁon- .

Nature (2003) 422:208



Y2H & NGS
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Fig. 1b

Nature Methods (2011) 8:478
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veastgfp.yeastgenome.org
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Primer: Piruvat kinaza — lokalizacija in acetilacija

Mitogenic & Oncogenic Signals

v PPP

e ST

Nature Reviews | Cancer

@ rxnz Kiysess @ FeP

Mol Cell (20013) 52:340



High content microscopy

Integration of GFP fusion
protein into ~4900 haploid

yeast deletion strains. Pinning coi,snﬁes
of yeast colonies on solid Iplate
media plates
(-*robotics).
Creation of high-density 1536
arrays of yeast colonies
on solid media plates c</)lclJntles
(-»robotics). piale
Preparation of high- 96 colonies/
density cell arrays for microscope
high-resolution confocal slide
imaging (-*manually)
~5 min/
microscope y
slide
Semi-automated
acquisition of 3d
fluorescence and 3d 5 optical
transmission data. sections

(-custom-made
microscope control

software). ~30 min/
96 samples v

Automated filtering,
visualization and
quantification of generated
3d image data
(- custom-made
software).

o
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Pex11 represents an ancestral module from
which multidomain nuclear receptors arose
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How is the signal (from Pex11) transmitted?
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