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Centre for Proteomlc Research

Basic and applied proteomics
$2.4 M infrastructure + industrial support

Labs to catl cleanroom standards (2000
particles/m?3)

Equipmentc imaging, robotics (sample
digestion and cleanup, spottingtc.) +
nanoLC systems + mass spectrometers (FT
ICR, higkthroughput MALDi{ToF, QToF

Dt 26 f WIoR MickoYLICT) Xevo)

Enterprise class servers

High throughput sample processing

Technology development




Background
A DNA sequencing is now cheap...
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A Rate of discovery of new protein families is still
proportional to amount of DNA sequenced

A Genomes are staticR2y Qi St f & 2 dz
A Transcriptomics very powerful but not the whole story.
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A Proteins are the ultimate effectors of virtually all cellul:
processes



Why proteomics?
Some currently addressable questions

A Which proteins are expressed in this organism (and when)?
A Is my protein modified?

A Which proteins are linked to this process?

A Which proteins are affected when the environment changes?
A What do these proteins do?

A How are they controlled?

A How much of this protein is made in each cell?

A Which proteins are diagnostic of a specific environmental
condition?



Caveat: current proteome coverage IS not idt
Data from some representative microbes
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Why proteome coverage Is important




TheGenome Paradox

Organism Estimated number of genes
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6,340
13,600
19,099
wie ~25,000
1A




The Genome Paradopossibleexplanation
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Combinatorial protein complexity

Example: Potassium channels of squid giant axon

e

13amino acid variants due to RNA editing of single gene

e

Variants have altered expression levels, voltage sensitivity, conductagtce

W Each protein molecule has distinct combination of substitutions out8if92
possibilities

W Each channel is made dfsubunits which are combined in a random fashion

13 S y &5 xA0S distinct tetrameric channels!

(Rosenthal, J.J.C. & Bezanill2d2 Neuron34: 743-757)

(Bray, D2003 Scienc€99 11891190



Dynamic range of the expressed proteol

The challenge of detecting small amounts of protein

Current
limit of
detection

V

Prefix | Number of Number
moles of
molecules
(mole)| 1 6 x 10%3
milli 1x103 6 x 10?0
micro 1x10° 6 x 107
nano 1x10° 6 x 104
pico 1x1012 6 x 10!
femto 1x1015 6x10°
atto 1x1018 6x10°
zepto 1x102t 600
yocCto 1x102 <1




Interleukins, etc
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Tissue Leakage, etc.
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Classical Plasma Proteins
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Dynamic range of the expressed proteol
The challenge of detecting small amounts of protein
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Anderson, N.L. and Anderson, N.20Q2 Molec. Cellular Proteomids 845867



Proteomic Approaches

A Protein microcharacterisation

)

A Expression proteomics
A Functional proteomics

A The (near) future



Protein microcharacterisation

Mass spectrometry has accelerated protein identification

NH-GlUHGIy-SerThr-SerPro-ProHisAlaHis| e+LyscooH

T

Edmantype degradation Tandem mass spectrometry (MS/M

l

1 hr=Glu
1 hr =Gly
1 hr =Ser

Relative Abundance
3 ~

1 hr.: Lys

400

m/iz

Total Time .2 hours Total Time = *second



Protein identification by mass spectrometry

Digest with a site

J© Reduce
specific endoprotease, peptide lonise the peptides
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Protein lysate from cell m/z
lines/tissue
Select peptide and
partially fragment it
AAL
AA4

Sequence peptide
Search protein database
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