Masna spektroskopija proteinov
in njena uporaba v proteomiki
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'‘Mehke’ ionizcijske metode
uporaba MS za analizo proteinov

MALDI (matrix-assisted laser desorption/ionization) (variacija je SELDI)
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Masni analizatori

* Magnetni sektorski
- Kvadrupolni
- TOF
- Tonska past
+ FT-ICR



Magnetni sektorski analizator
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Analizator na cas preleta ionov (TOF)
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Fourier transform ionsko ciklotronski
resonancni masni analizator (FT-ICR)
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Tandemska MS
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Sistemi za tandemsko MS
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Dolocanje aminokislinskega zaporedja
v proteinih z MS

Roepstorff-Fohlmann-Biemann nomenclature
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Interpretacija masnih spektrov:
- de novo sekveniranje
- avtokorelacijski algoritmi (npr. Mascot)
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Dolocitev mas peptidnih fragmentov proteina:
“prstni odtis” proteina

% Homogeni protein -
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Trypsin
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(cleavage after
arginine or lysine)
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List of measured peptide masses matched against
theoretically predicted peptides of proteins in databases
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Identifikacija proteina
preko t.i. "peptidne znacke”
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Rappsilber & Mann (2002) TIBS 27, 74.
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Javno dostopna orodja za
analizo MS/MS podatkov

Database search tools
SEQUEST

MASCOT
ProteinProspector
ProbID

TANDEM

SpectrumMill

Phenyx

OMSSA

VEMS

MyriMatch

Spectral matching tools
SpectraST

XP3

Biblispec

De novo sequencing tools
Lutefisk

PepNovo

PEAKS

Sequit
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91

93
94
95

http://www.thermo.com
http://matrixscience.com?
http://prospectorucsf.edu®

http://tools. proteomecenter.org fwiki findex.
php?title=Software:ProbIDb

http: //www.thegpm.org?®
http://www.chem.agilent.com
http://www.phenyx-ms.com
http:///pubchem.nchi.nlm.nih.gov/omssa®®
http://personal cichiogune.es/rmatthiesen®

http: //www.mc vanderbilt.edu /msrc/bioinformaticst

http://www.peptideatlas.org/spectrast
http://p2.thegpm.orgtandem/ppp.html
http://proteome.gs.washington.edu/bibliospec

http: //www.hairyfatguy.com,/lutefisk?
http://peptide.ucsd.edu/pepnovo.py*o
http: //www.bioinformaticssolutions.com
http://wew.pro teomefactory.com

Sequence tag/hybrid approaches

GutenTag 16 http://fields.scripps. edu/GutenTag
Inspect 17 http:// peptide.ucsd.edu/inspact.htm{22
Popitam 96 http://www.expasy.ong/tools /popitam

Statistical validation of peptide and protein identifications

PeptideProphet 21 http: //www.proteomecenter. org /software.phpt
ProteinProphet 56 http: //www.proteomecenter. org /software.php®
Scaffold http: /v, proteomesoftware.com

fo sk

PeptideAtlas a7 http: /v, peptideatlas.org

Proteios http://www.proteios.org

SBEAMS http://sheams.org

CPAS ag https://www.labkey.org

PRIDE 99 http:/fwwviebi.ac.uk/pride

Data sharing

Tranche http: //www.proteomecom mons.org /dev /dfs®
Tocls for protein quantification

PEPPER (label free) T4 http: //wvnw.broad.mit.edu /cancer/saftware /genepattern®
EXPRES (isotopic labeling) http: //www.proteomecenter. org,/software.php?
Libra (iTRAQ isobaric labeling) http: /;/wwiw. proteomecen ter. org fsoftware. php®
ASAPRatio (label free) 100 http: //www.proteomecenter. org,/software.php?

MsQuant (isotopic labeling) http://msquant.sourceforge. net
RelEx (isotopic labeling) 101 http://fields.scripps. edu,/relex

“Free access thiough the web interface (functionality might be limited). bFres distribution.

Nesvizhskii et al. (2007) Nature Methods 4, 787.
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Pri interpretaciji MS rezulatatov je potrebno biti previden!
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Z MS lahko zanesljivo identificiramo le za produkt katerega gena gre!

Rappsilber & Mann (2002) TIBS 27, 74.
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Klasi¢cna proteomika:
ekspresijsko profiliranje z 2DE

Izoelektriéni
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Klasi¢na 2DE in IPG-Dalt LoCi lahko > 10.000 proteinov!
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Diferencni prikaz

y F
’ 2 4 7 10
‘ - } } -
4 Solubilize proteins e @
Condition A from cells : B peduction |
» O ® ==
.. - EEEEEED and alkylation
L |
. g Isoelectric focusing on
Condition B narrow- or broad-range pl strips SDS-PAGE
{first dimension) (second dimension)
Staining
1. Silver
2. Coomassie
_ 3. Fluorescent
o 4. Autoradiography
. Mas_slsptl—:-ctrometric _ o ) %88: . P
identification of spots = . & . . | 704 . . -~ .

Condition A Condition B
Image analysis

Excizion of spots of interest

Pandey & Mann (2000) Nature 405, 837.
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Diferencna gelska elektroforeza (DIGE)
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Klasi¢nen proteomski poskus na osnovi MS
(t.i. pristop "bottom-up”)
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Steen & Mann (2004) Nature Rev. Mol. Cell Biol. 5, 699.
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Proteomska pristopa na osnovi MS:
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Ekspresijsko profiliranje z tehnologijo MudPIT
(t.i. pristop “shotgun”)

to improveme sensitivity, dynamic range & detection coverage.
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MudPIT combines multidimensional liquid chromatography on- or off-line
with ESI/MS/MS (shotgun sequencing).

Identification of over 1000 unique proteins/day (yeast).
Detection of lower abundance proteins, small or positively charged &
hydrophobic transmembrane proteins usually missed by 2DE.



Protein labelling

Data collection

Data analysis

Kvantitativnha MS

SILAC

Metabolic stable-
isotope labelling
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Aebersold & Mann (2003) Nature 422, 198.
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