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What is Proteomics?

Proteome: In complement expressed by a given
gen

The concept of the proteome is fundamentally different from that of the genome: while
the genome is virtually static and can be well defined for an organism, the
proteome continually changes in response to external and internal events

Alternatively spliced varients

Post translational modifications

Expression in response to cellular state




Microfluidics Microarrays
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Proteomic - Steps

Two-dimensional gelelectrophoresis
First Dimension: IEF
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Protein identification: MS

Gel scanning and image analysis:
PDQuest

0 . [4
Spot picking .o
| - |
Tryptic digestion
MS/MS
ADER En . : MALDI-TOF Q-TOF MS/MS

Samples on slides Samples in solution
Measure mass of Measure mass of
intact peptide ion peptide fragments
PMF MS/MS ions — aa

sequence data

i Protein ID by peptide Protein ID by cross
s '7[ mass fingerprint (PMF) | correlation algorithms
Expensive Very expensive
rar Good for sequenced Good for unsequenced

genomes genomes




The proteomic challenge

> The proteome IS dynamic, expression of
proteins reflects its cellular state

> A given cell may express thousands to a
few ten-thousands ofi proteins

> LLarge dynamic range ofi protein
expression, at least 5 orders of magnitude

> MS-based proteomics needs to deal withia
Up te a million peptides in a given cell-line




Why do 2DE In proteomics

> Proteomes are highly complex, need a
separation method that:

o IS reproducible
o IS Of high resolution

o Allows guantitative comparison between
samples

o Allows detection of PTMs




The protein sample

> Elther In cells or In solution
> Removal of unwanted biomolecules

> Fractionation

Cytosolic proteins
Membrane proteins
Cytosceletal proteins
Nuclear proteins

> Protein concentration / removal of

salts/detergents
precipitation




We do 2D PAGE to get better

protein separation
[-DE 2-DE




What Is a 2D gel?

> 1st and 2nd dimension separate proteins
on the basis of different “molecular
properties™

> 1st dimension = isolectriic point (pl)
o ISoelectric focusing

> 2nd dimension = apparent molecular
welght

« SDS-PAGE




Iseelectric focusing

> Proteins are amphoteric, meaning that
their charge varies according to the pH of
their surrendings

> Now Immobilised pH gradient strips (IPG
Strips) are available and have solved many
problems




SDS-PAGE

> Proteins are coated with SDS (anionic
detergent), which mask their instrinsic
charge

> All proteins therfore migrate to the anode
when under influence of an electric field

> Relative rates of protein migration are
determined by their relative mass and the
pore size of the acrylamide/cress-linker
matrix




|soelectric focusing SDS-PAGE




Sample preparation

> General Principals:
o Prevent protein modification
o Remove particulate matter

o Disrupt protein aggregates and denature
completely

o Keep salt concentration low




Samples are diluted Iinto
rehydration solution (RS)

> Most RS for IEE contain the following:

» Chaotropic denaturant

» NON-ionic or zwitterionic detergent
o Reducing agent

o Carrier ampholytes

o Bromphenol blue

A typical solution might contain:

7M urea, 2M thiourea, 4% CHAPS, 65mM DTT, 0.8% carrier ampholytes, trace
bromphenol blue




Equilibration

> Following IEF and before SDS-PAGE,
samples are equilibrated, this serves two
PUrPOSES:

1. Coating of each protein in SDS

2. Reduction and modification of cycteine
residues to prevent anomalous
recombination of disulphide bonds during
the second dimension




Staining

> Sensitivity
> Simlicity
> Specificity
> Speed

: Relationship between protein copy number
> Coomassie and cell level

o Sypro Ruby
o Silver staining
o radioactivity

pg / 10 copies/cell
/ 1000 copies/cell
/ 100000 copies/cell amole
fg

4 1
1x10 pa0®  1x0° a0’ 1?0’ 1ao®
(1 ng) (10 ng) (100 ng) (Img) (10mg) (100mg) (19)

# of cells loaded on gel
(Protein quantity)




Problems with 2DE

> 2DE not very compatible with:
o Hydrophoebic proteins
o Proteins with extreme pls
o LOwW abundance proteins
o Very large or small proteins




> Proteomics — the study of the proteome

o Ihe collection of proteins found in a particular cell
type under a particular type of stimulation

> Protein expression profiling

o |ldentify differentially expressed proteins between
proteomes of the same cell to changes in the
environment

o Reveal biochemical pathways involved and
affected by the parameter change

o ASSIgn new proteins to known pathways

o Indicate function to a protein Ifi previeusly function
IS Uunknown




Assume any cell contains 30'000 proteins in average:

When analyzing those 30°000 proteins on a 2D-gel we
see less than 1’500, /. e. only 5 %.

Which of the proteins do we see??

Obviously, to isolate individual specific proteins from a

cell lysate, an efficient pre-enrichment step must be

applied.




Problem to solve?

N/

Compare expression profiles
Up- and down regulated




R

Raw gels

v

Filtered gels (- faint spots etc)

l

Gaussian gels (Separation of overlapping spots  spots

and accurate calculation of _
: _ Gaussian
relative amounts of protein )

4
l Background™

Master gel (one digital gel contains
information from all gels)




Functions and' principles

> Image fitting and Gaussian modeling.
> Spot detection

> Normalization and removing lines and speckles

A\

Matching of gels (e.g. normal, diseased, and
treated tissues)

A\

> Analysis of data (changes in expression)

> Annotation of spots (linking ofi data te spots intensity and mass
Sspectrometry data etc.)




Flagellin proteins are present at 2.5% NaCl (seawater-like),
but not at 1% NaCl (physiological like) condition

Spot/ Protein
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Mass Spectrometry

A mass spectrometer is an analytical device that separates molecular
lons according to their mass-to-charge ratio (m/z) in the gas phase

In order to detect/record an molecule using a mass spectrometer
lonize the molecule (Introduce a charge)
*Have the ion in the gas phase

lons can be manipulated/directed by voltage gates
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Protein =, Peptide | Sample Nneedla Mass ass spectrum  Data
digestion f':,—-.,, separation /| | ) ionization . spectrometry | analysis
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+ Trypsin E’r « HPLC + Electrospray  'Peptide  + Quadrupole Sl PR

ionization ions » Time of flight * Seq
« MALDI o T + Mas

The in gel digestion protocol

*Excise spots
*Protect your sample against human keratin, crosscontamination, etc.

*\Wash and dehydrate
*This will remove SDS, salts, detergents, and coloring agent from the gel
*Dehydration facilitates the absorption of active agents into the gel spots during
rehydration

*Reduce and alkylate
Dithiotreitol (DTT) is used to break Cys-Cys disulphid bridges
 lodoacetamide alkylate free cysteins

*\Wash and dehydrate (again)

*Add trypsin (night digestion)

*Extract peptides
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Purification/desalting

CH,
@ | o
-~ CH,~N-CH,CH,-CH,"SO,
CH,

« Peptides are bound in a high
content of organic solvent —

Elution at low organic content

Figure 1. The ZipTip pipette tip.



Measuring peptide masses
2

lonisation Techniques

MALDI — ToF MS (Matrix Assisted Laser Desorption/lonization —
Time of Flight Mass Spectroscopy)

Peptide mass fingerprint (pmf)

EIectroSpray lonization — Mass Spectrometry)

MC=>A ( ,0.1)[B

Fragmentation spectra




f” = .
<i——<;\ Protein sequences
914

Database

Protein sequence
SSPEQPRPSTSKAVSPPHLDGPPSPRSPVIGSEVFLPNSNHVASGAGK

1 Predicted tryptic peptides
539 1033 424 914
SSPEQPRPSTSK AVSPPHLDGPPSPR SPVIGSR EVFLPNSNHVASGAGK

539

1053 \ 424 914
2 fﬁ / [

SSPEQPRPSTSK EVFLPNSNHVASGAGK

A correlation between theoretical and the actual masses obtained in a MS
experiment would provide very convincing evidence for a database match




MALDI: Matrix Assisted Laser Desorption lonization

Molecules are brought from a surface into the gas phase (desorbed)
and ionised at the same time

1. Sample is mixed with excess
matrix and dried
on a MALDI plate.
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2. The matrix absorbs energy and
therefore protects the analyte

2

T
R \%\:ﬁ\&\

3. Sample molecules are ionized
by proton transfer from matrix:

MH*+ A > M+ AH".



Instrument Overview

Source Drift region (flight tube)

Tons are accelerated in pulses

Measures the time for ions to reach the detector

Small ions reach the detector before large ones




Reproducibility

i

1L ll.ll




PME — Peptide Mass Fingerprinting

> One can now search with the obtained
masses In protein databases via the
Mascot search engine. A comparison Is
then done between the tryptic profile of
proteins in the databases and peptide
profile obtained from the sample.




Electrospray ionization (ESI)
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What iIs MSMS?

MS/MS means using two mass analyzers (combined
IN one instrument) to select an analyte (ion) from a
mixture, then generate fragments from it to give
structural information

Mixture of Single Fragments
lons lon




Tandem Mass Spectrometry

collision
cell
lon I s I
= . |
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MS/MS

select m/z product ion scan

g Zg A Z2 X Z1

H-NH-CH-CO-NH-CH-CO-NH-CH-CO-NH-CH - CO -
oH | | |
R R R
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a, b and c fragments carry the charge at the N-terminus

X, y and z fragments carry the charge at the C-terminus

Softwares are used to

interprete spectrums!
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Using Mascot to search
your data




Freely availlable online

> A version of the search-software Mascot Is
avallable online, at
WWW.matrixscience.com

> Proteomics labs typically have their own
license, and own Servers

> Mascot Is the most widely used program
for searching MS/MS data. Can also be
used for PME



http://www.matrixscience.com/

Back = | | ® (2 & . Search % Favorites -~
</ O Xe

@ hitkp: / sy, matrixscience, com/cgifsearch_Form. plfFORMYER=2&SEARCH=MIS

FEss

= ML K D

MATRIX

SCIENCE.

Mascot = MS/MS Ions Search

HOME | WHAT'S MEW | MASCOT {HELP | PRODUCTS | SUPPORT | TRAINING | CONTACT =

MASCOT MS/MS lons Search

Your name |Kri5tian |

Search title | B
Database |P-'15DE- L\g|
Taxonomy |ﬂ|l entries V|
Enzyme [Tra_.rpSin :| Allow: up to n missed cleavages
Fized |acetul (1 Py Variable |[acapel i1
modifications |acoty| (N-term) — | modifications | scety| (N “term)
Scetyl (Protein N-term) Acetyl (Protein M-term)
Aridated (C-term) Arnidated (C-term)
Aridated (Protein C-term) o Arnidated (Protein C-term)
Quantitation [Nune j{,!
Peptide tol. + 1.2 |[Da | sac|[0 v] MS/MStol. + 06  |[Da v
Peptide charge IE"' V'i Monoisotopic & Average O
Data file | [ Browse... |

Precursor I:I myz

Data format |ﬂ35mt generic V|

Instrument | Cefault V|

Choose the right

Decoy [ | instrument : hits

| startSearch.. | | Reset Form |

Fixed modifications HAS to
occur on ALL amino acids.
Example:
Carbamidomethyl(C) as a
result of alkylation by
iodoacetamide

Variable modifications are
the ones that CAN occur.
In vivo or artifactual
modifications

Very important not to set

these too high.



How does Mascot work?

> The user enters a set of input spectra (OR only
one) and search parameters.

> Mascot then presents the user with a list of hits.

-or MS/MS searching, Mascot identifies the

peptides but organize them according to

oroteins.

> Each peptide has a score (numeric value). For

example 45. Mascot supplies an identity
threshold. |F the score Is above the threshold,

the score of this peptide Is statistically:
significant.




MATRIX

scevees Wascot Search Results

User

Email :

Search title : MS/MS Example

M5 data file : C:\Auto MSMS output\Sample 1.pkl

Database ! SwissProt 51.6 (257964 sequences, 93947433 residnes)

Timestamp : 19 Feb 2007 at 14:09:47 GMT

Protein hits : CH60 HUMAN &0 kDa heat zhock protein, mitochondrial precursor (Hepéel)

CHGO:bRDME &0 kDa heat zhock protein, mitochondrial precursor (Hepel)

Probability Based Mowse Score

Tons score is -10*Log(P), where P is the probability that the observed match is a random event.
Individual ions scores > 38 indicate identity or extensive homology (p<0.05).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.

T T T T T T T T
G0 1000
Probability Bazed Mowse Score

Peptide Summary Report
Format As | | Peptide Summary i Help
Significance threshold p< b.os Max. number of hits [AUTO
Standard scoring & MudPIT scoring C Tons score or expect cut-off o Show sub-sets [0

Show pop-ups © Suppress pop-ups  Sort unassigned |Decreasing Score | Require bold red ™

P | P i - R o

(60 kDa chaperonin) (CEN&0) (Heat =zhc
(60 kDa chaperonin) (CEN&0) (Heat =zhc
CH60 CAEEL Chapsronin homolog Hzp-60, mitochondrial precursor (Heat shock protein 60) (HSP-60)

CH60 XANAC &0 kDa chapercnin (Protein Cpn6l) (greEL protein) - Xanthemonas axonopodis pv. citri

- Caenorhabc



File Edit  View Favorites Tools Help

@Back < d @ @ \Lh pSearch ‘fj‘r{‘Favorites @ Dj:g' ; Iy_fl - J ﬁ ‘ﬁ

Address @ http: f v matrixscience.comfcgifmaster_results, pl#file=. . /data/Fosi 125, dat V| Go Links *
[ Select All ] ’ Select Mone ] ’ Search Selected ] [ Error tolerant -
1. CHEO HUMAN Mass: 61016 Score: 1225 Queries matched: 31

60 kDa heat shock protein, mitochondrisl precursor (Hspél) (60 kDa chaperonin) (CPN60) (Heat shock
[ check to include this hit in error tolerant search
Query Observed Mri{expt) HMr{calc) Delta Miss Score Expect Rank Peptide
i1 417.1822 832.3498 832.3828 -0.0329 0 45 0.016 1 K.APGFGDHR.K
iz 422.7433 843.4720 843.5066 -0.0346 LI} 46 0.017 1 K.VGEVIVTEK.D
13 430.7328 859.4510 859.4837 -0.0327 LI} 36 0.15 1 E.IPAMTIAK.H + Oxidation (M)
15 451.2499 900. 4853 900.5280 -0.0428 LI} 52 0.0039 1 K.LSDGVAVLE. W
16 456. 7806 911. 5467 911.5804 -0.0337 LI} 59 0.00056 1 K. VGLOVVAVE . A
21 4850, 7447 959.4748 959.5036 -0.0288 LI} 45 0.017 1 R.VIDALHATR .A
24 595.7855 1189.5565 1189.6012 -0.0447 LI} (57) 0.0011 1 K.EIGHIISDAME.K
Z5 603.7720 1205.5294 1205.5962 -0.0668 0 60 0.00048 1 K.EIGHIISDAME.K + Oxnidation (M)
) 608.3099 1214.6052 1214.6507 -0.0455 LI} 73 2.2e-05 1 K.HAGVEGSLIVEK.I
av 617.2857 1232.5569 1232.5885 -0.0316 LI} 81 4e-06 1 K. VGGTSDVEVHEEK . K
31 672.8375 1343.6605 1343.7085 -0.0480 LI} 64 0.00016 1 R.TVITEQSWGSPE.V
34 714.88684 1427.7623 1427.8058 -0.0435 LI} (65) 0O.00014 1 R. GVMLAVDAVIAFLE.K
S| T714.8938 1427.7730 1427.8058 -0.0327 LI} (73) 2.1e-05 1 R. GVMLAVDAVIAFLE. K
36 722.68849 1443.7552 1443.8007 -0.0455 LI} 75 1.2e-03 1 R. GVMLAVDAVIAFLK.K + Oxidation (M) [ |
37 722.8934 1443.7722 1443.8007 -0.0285 0 {73y 2.2e-05 1 R.GVMLAVDAVIAFLK.K + Oxidation (M)
39 752.8643 1503.7141 1503.7490 -0.0349 LI} 90 4.3e-07 1 K.TLHDELEIIEGHME.F
40 760.8461 1519.6777 1519.7439 -0.0662 LI} (89) 4.7e-07 1 E.TLHDELEIIEGME.F + Oxidation (M)
25 640.3281 1917.9625 1918.0636 -0.1010 LI} 102 2.1e-08 1 K.ISSTOSIVPALETAHAHRE . K
45 960.0327 1918.0509 1918.0636 -0.0127 LI} (87) 5.1e-07 1 K.ISSTOSIVPALETAHAHR . K
45 1019%.5106 2037.0067 2037.0153 -0.0087 LI} 52 0.0015 1 R.IQETIEQLDV¥TTSEYEK.E
51 1057.0537 2112.0%29 2112.1323 -0.0394 LI} 116 6.de-10 1 R.AILMLOGVDLLADAVAVTHGPE. G
52 1065.039%99 2128.0653 2128.1272 -0.0619 0 {72y 1.7e-05 1 R.AIMLQGVDLLADAVAVTMGPK.G + Oxidation (M)
53 1065.0623 2128.1100 2128.1272 -0.0172 LI} {26) 0.63 1 R.AIMLQGVDLLADAVAVTMGPE.G + Oxidation (M}
54 1073.0477 2144.0809 2144.1221 -0.0412 LI} ({93) 1.3e-07 1 R.AIML QGVDLLADAVAVTHGPE .G + 2 Oxidation (M)
58 789.1062 2364.2968 2364.3264 -0.0296 LI} (56) D0O.00052 1 R.KPLVIIAEDVDGEALSTLVLHR.L
58 1183.1570 2364.2994 2364.3264 -0.0270 LI} (65) 5.3e-05 1 R.KPLVIIAEDVDGEALSTLVLHR.L
a0 769.1094 2364.3063 2364.3264 -0.0201 LI} 95 6.3e-08 1 R.KPLVITAEDVDGEALSTLVLHR.L
a1 828.1238 2481.3495 2481.3942 -0.0447 LI} (26) 0.42 1 R.TALLDAAGVASLLTTAEVVVTEIFK.E
62 828.1322 2481.3748 2481.3942 -0.0194 0 48 0.003 1 R.TALLDAAGVASLLTTAEVVVIEIPK.E
64 854.0588 2559.1545 2559.2413 -0.0863 LI} 75 5.1le-06 1 K. LV)DVAHHTHEEAGDGTTTATVLAR . 5
65 1038.5031 3112.4873 3112.5023 -0.0150 LI} 13 6.7 1 K.DMATATGGAVF GEEGLTLNLEDVQPHDLGE.¥ + Oxidation (M)
2. CHEO DECOME Ma=ss: 60771 Score: 174 Queries matched: 4
60 kDa heat shock protein, mitochondrial precursor (Hspéd) (60 kDa chaperonin) (CPN60) [(Heat shock
[ check to include this hit in error tolerant search

|

@ Done

0 Inkernet



What identifies a protein

> For MS/MS data, at least one peptide
must be identified with a significant
threshold.

> Often, people (journals etc.) reguire two
peptides per protein. Depends on the
application.




MATRIX
WF&?‘EE’!NIHSCﬂt Search Results

Protein View

Match to: CH60 HUMAN Score: 1225

60 kDda heat shock protein, mitochondrial precursor (Hspel)
chaperonin) (CPH&0) (Heat shock

Found in search of C:%auto MSMS outputhSample 1.pkl

(60 kDa

Hominal mass (M.): 61l01&; Calculated pl wvalue: 5.70
HCBI BLAST search of CHe( HUMAN against nr

Unformatted sequence string for pasting into other

applications

Taxonomy :

Homo =apiens

Variable
Cleavage
Sequence

modifications: Oxidation (M)
by Trypsin: cuts C-term side of ER unless
Coverage: 49%

next regidus iz P

Matched peptides shown in Bold Red

1
31

MLRLPTVFERQ
VAVIMGPEGE
VANHNTHEEAG
VIAELKEQSE
VEDGETLNDE
ISSIQSIVFEA
KEAPGFGDHNEE
TEDDAMLLEG
VAVLEVGGTS
LOSLTPANED
VEYDAMAGDE
KEEEDPGMGA

MEPVSEVLAP
IVIIEQSWGS
DGTTTATVLA
PVITPEETAQ
LETITEGMEFD
LETANAHEKF
HQLEDMATAT
EGDEAQIEER
DVEVHEEEDR
QEIGIEITER
VHMVEEGIID
MGEEMGEEEMGEE

HLTRAYAKDV
PKVTEDGVIV
RSIAKEGFEE
VATISANGDE
RGYISPYFIN
LVIIAEDVDG
GEAVFGEEGL
IQEIIEQLDV
VTDALNATRA
TLEIPAMTIA
PTEVVRTALL
GMF

EFGADARATM
AFSIDLELDEY
ISEGANEVEL
EIGHIISDAM
TSEGQECEFQ
EALSTLVLHE
TLHNLEDVQFH
TTSEYEKEEL
AVEEGIVLGG
EHAGVEGSLI
DAAGVASLLT

LOGVDLLADA
ENIGAELVQD
ERGVMLAVDA
EEVGEREGVIT
DAYVLLSEEE
LEVGLOVWVAV
DLGEVGEVIV
HERLARLSDG
GCALLECIFA
VEKIMQSSSE
TAEVVVTEIP




Start - End  Observed Mriexpt) Mrieale) Delta Mis: Sequence
J8-58 1057.0537 21112.0929 21121313 -0.0394 0 RALMLOGVDLLADAVAVIMCGPE.G (Ions score 1165)
J8-58 10650399 I125.0653 21281271 -0.0619 0 RAILMLOGVDLLADAVAVIMGPE.G Oxdation (M) (Jggs score 72
38-58 10650623 21281100 21281272 -0.0172 0 RALMLOGVDLLADAVAVIMGPE.G Oxdation (M) (Jogs score 26)
38-58 10730477 21144.0809 21441221 -0.0412 0 RALMLOGVDLLADAVAVIMCPE.G 2 Omdation (M) (Tons score 93)
61-71 6718375 1343.6605 1343.7085 -0.0480 0 ETVIIEQSWGSPE.LV (Tons score 64)
97-121 854.0585 15591545 215892413 -0.0868 O KLVQDVANNINEEAGDGTTTATVLARS (Jons scope 735)
143 -156 7145884 1427.7623 1427.8058 -0.043%5 BRGVMLAVDAVIAFLE.K (Jops scome §35)
143 -156 7148038 1427.7730 1417.8058 -0.0317 EGVMLAVDAVIAFLKK (lons score 73)
143 -186  T2I1.8849 14437221 14428007 -0.0452 E.GVMLAVDAVIAELKK Omdation (M) (Jons score 75)
143-156 7228934 14437722 14438007 -0.0285 REGVMLAVDAVIAELK. K Oxidation (M) (Jggz scope 73)
181 -191 5957855 1189.5565 1189.6012 -0.0447 E.EIGNIOSDAMEK (Ions score 57)
181 -191 603.7720 1205.5294 1205.5962 -0.0668 EEICGNOSDAMERK Omdation (M) (Tons score 60)
206-218 7518643 1203.7141 1503.7490 -0.0349 ETLNDELEDECGMETF (lons scors 90)
206-218 7608461 1219.6777 1519.7439 -0.0662 ETLNDELEODEGMETF Cradation (M) (Jogs soope 899
181-268 6403281 19179625 1918.0636 -0.1010 EISSIQSIVPALEIANAHR.K (Jons score 102)
151 -268 960.0327 1915.0509 1918.0636 -0.0117 EISSIQSIVPALEIANAHRK (Tons score 87)
169-2190 78910621 1364.1963 1364.3264 -0.0296 REPLVIIAEDVDGEALSTLVLNR.L (Jpps scope 56)
269 - 290 1183.1570 2364.2994 23643264 -0.0270 0 REEPLVIIAEDVDGEAISTLVLNEL (Jons scors 63)
269-290 789.1094 I364.3063 2364.3264 -0.0201 O REPLVIIAEDVDGEALSTLVLNE.L (Jons score 95)
193-301 456.,7806 9115467 9115804 -0.0337 0 KEVGLQVVAVE.A (Tons score 59)
302-309 417.1821 8323498 B32.3828 -0.0319 0 KAPCFCDNR.K (Jggs zcore 45)




A single peptide identification

2 Mascot Search Results: Peptide Yiew - Microsoft Internet Explorer
File Edit Wiew Favorites Tools  Help
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Monoisotopic mass of neutral peptide Mr{calc): 211.5304

Ion= Score: 53 Expect: 0.00056
Matches (Bold Red): 15/58 fragment ions using 109 most intense peaks
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> peptide mass fingerprinting Is limited to the
identification ofi proteins for which
seguences are already know

> |f you are working with an organism which
genome Is not seguenced you would
probably get more significant results from
MS/MS

o e Novo sequencing




You have high quality MS data, but
cannot get a high-confidence hit

> Protein may be absent from the database

> Unknown or unanticipated post-
translational modifications

> Nonspecific proteolysis
> Contaminating proteins




False identifications

> Ifithe user submit 100 MS/MS spectra, and 30 of
these are identified, are any of these wrong?

o Yes. Most likely. The standard error rate for Mascot IS
estimated to be 5% (at the 95% confidence setting).
This can be changed.

o S0, from the 30 identified spectra, 30x0.05=1.5 false
hits can be expected.
> In practice the real number of false hits Is often
estimated using decoy databases. The same
Spectra are searched against a “nermal” and a
‘randomized” database.




Some guidelines

> Choice ofi database:
o Prefer small databases when possible.

> Modifications:

o Add the relevant ones, take care not to include too
many (Un-necessary) variable modifications.

> Reason:

o Mascot s identity threshold increase with larger
databases and more variable modifications
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