IDENTIFICACION DE
PROTEINAS POR
ESPECTROMETRIA DE
MASAS



MAPEO PEPTIDICO



MALDI-TOF

Laser

Reflector dLItne?r
detector etector

Source

Reflector



MALDI-TOF PEPTIDE MAP

3000




LISTA DE MASAS (M+H)+ MALDI -TOF

784.3418140

842.5959093

980.5626285

1035.9943063
1223.0031412
1320.6705505
1383.8862641
1443.9027243
1478.7756116
1618.9662799
1853.9439990
1992.0078070
2211.1351764
2352.2265273
2452.1348603
2940.5052161

786.3842737

868.0212272

995.4804915

1104.5739910
1257.7214116
1336.7215360
1400.8334328
1444.8573056
1515.8095976
1640.8552052
1868.9176883
2004.9713883
2234.1502183
2374.1764475
2586.1954157
2961.3846998

791.3324814

920.5367162

1002.5186292
1117.5859942
1292.7490503
1378.6730204
1417.7440014
1452.8004541
1537.7994285
1695.8955553
1890.8955786
2013.9972541
2280.1405386
2407.1505476
2907.3866417
2977.3692220

802.4655264

930.5019057

1030.0570454
1157.5212345
1298.6645031
1380.8192125
1439.7449235
1475.8468711
1557.8880162
1711.8939706
1972.0409239
2105.0723419
2348.2985678
2429.2204631
2929.3468854
3084.3946593



Database Searching with
Peptide Mass fingerprints

 Produce atheoretical digest of all the
proteins in a database with a specific

enzyme

« Compare these theoretical masses with
experimentally observed masses

* Assign a score to matching
peptides/proteins



Peptide mass fingerprinting = PMF
MS database matching

Protein(s)
Enzymatic
digestion

Peptides

ﬁ

..MAIILAGGHSVRFGPKAF
AEVNGETFYSRVITLESTNM
FNEITISTNAQLATQFKYPN
VVIDDENHNDKGPLAGIYTI
MKQHPEEELFFVVSVDTPMI
TGKAVSTLYQFLYV ...

Sequence
database entry

In-silico
digestion

ﬁ

Mass spectra

ﬁ

ﬁ

s

- MAIILAGGHSVR

- FGPK

- AFAEVNGETFYSR

- VITLESTNMFENENISTNAQLATQFK
- YPNVVIDDENHNDK

Theoretical
proteolytic peptides

Peaklist

840.695086
1676.96063
1498.8283
1045.564
2171.967066
861.107346
842.51458
1456.727405
863.268365

* Result:
ranked list
Match of protein
f candidates

861.107346
838.695086
1676.96063
1498.8283
1045.564
2171.967066
842.51458
1457.827405
863.268453

Theoretical

peaklist



Experimental obtained Theoretical obtained
Peak List Peak Lists (database)

578.4650 739.4523 |5 F
759.4258 1039.6412 g P
823.5573 1045.6026 |3 ;
842.4996 1130.6069 [
847.4735 1153.6036 |5 F
958.4569 1173.6547 | [
1045.5183 1216.6140 |5 F
1073.5519 1277.7128 [q i
1179.5375 1331.7125 |5 F
1234.6153 1377.7807 |5 |
1277.6628 1427.7627 g F
1307.6242 1467.8732 |, F
1319.6409 1475.8187 g [
1393.7345 1501.7571 |5
1435.6503 1519.7985 |5 F
1458.6973 . 1532.7814 |5
1475.6994 Comparlson 1583.8208 |, ;
1607.8008 1623.8369 |q
1638.8254 1629.8832 |, F
1702.7632 1639.9686 |, F
1708.8902 1645.8650 |,
1881.9862 1699.9806 |,
1891.9032 1719.0006 [, F
1947.9970 1752.8911 |5 P
1993.9588 1775.8374 |g
2036.9506 1790.9179 |, F
2065.9937 1850.9461 |
2191.1330 1924.9963 |,
2211.0996 1959.0290 [;
2249.0684 1982.0410 |, F
2284.1556 1993.9696 | F
2403.2098 2063.0936 g F
2705.1716 2126.0578 [ P
2717.1385 2225.1160 |5 |
2754.3835 2230.1678 |5 [
2807.3473 2284.1491 |5 F
3340.7427 2298.1760 |2 [
3810.9065 2469.1638 |5 F




QUE ES NECESARIO PARA
REALIZAR UN MAPEO PEPTIDICO
(PMF, Peptide Mass Fingerprinting)

« ESPECTROMETRIA DE MASAS QUE SEA
ADECUADA PARA PEPTIDOS>>>>

METODOS DE IONIZACION SUAVES>>> MALDI o ESI.

EN APARATOS COMERCIALES A PRINCIPIO DE LOS
ANOS 90

« BASES DE DATOS PUESTAS AL DIA CON EL MAYOR
NUMERO POSIBLE DE ENTRADAS: 20,000 en1989;
5.6x10% en Diciembre 2007

* PROGRAMAS DE COMPARACION; LOS PRIMEROS
APARECIERON EN 1993



Summary of PMF tools

Tool

Aldente
Mascot

MS-Fit
ProFound
PepMAPPER
PeptideSearch

PepFrag

Source website

WWW.expasy.org/cgi-bin/aldente
www.matrixscience.com/

prospector.ucsf.edu/
prowl.rockefeller.edu/profound_bin/WebProFound.exe
wolf.bms.umist.ac.uk/mapper/

www.mann.embl-

heidelberg.de/GroupPages/Pagelink/peptidesearchpage.html
prowl.rockefeller.edu/prowl/pepfragch.html

Non exhaustive list!



' EXPASyY Proteomics tools

The tools marked by é are local to the ExPASY server. The remaining tools are developed and hostad on other servers.

[Protein identification and characterization] [DNA -= Protein] [Similarity searches] [Pattern and profile searches] [Posttranslational modification prediction] [Topology prediction]
[Primary structure analysis] [Secondary structure prediction] [Tertiary structure] [Sequence alignment] [Phylogenetic analysis] [Biological text analysis]

Protein identification and characterization

Identification and characterization with peptide mass fingerprinting data

+ Aldente &l - [dentify proteins with peptide mass fingerprinting data. A new, fast and powerful tool that takes advantage of Hough transformation for spectra
recalibration and outlier exclusion

+ FindMod é - Predict potential protein post-translational modifications and potential single amino acid substitutions in peptides. Experimentally measured
peptide masses are compared with the theoretical peptides calculated from a specified Swiss-Frat entry or from a user-entered sequence, and mass
differences are used to better characterize the protein of interest.

+ FindPept af - [dentify peptides that result from unspecific cleavage of proteins from their experimental masses, taking into account artefactual chemical
modifications, post-translational modifications (PTM) and protease autoltic cleavage

+ Glycolvlod él - Predict possible oligosaccharide structures that occur on proteins from their experimentally determined masses (can be used for free or
derivatized oligosaccharides and for ghycopeptides)

Mascot - Peptide mass fingerprint from Matrix Science Ltd ., London

PepMAFPPER - Peptide mass fingerprinting tool from UIST, LUK

FPFMUTS - Shows the possible single and double mutations of a peptide fragment from MALDI peptide mass fingerprinting

ProFound - Search known protein sequences with peptide mass information from Rockefeller and MY Universities [or from Genomic Solutions]
FroteinProspector - UCSF tools for peptide masses data (MS-Fit, MS-Pattern, MS-Digest, etc )

Identification and characterization with MSIMS data

+ Popitam & - Identification and characterization tool for peptides with unexpected modifications (e.g. postiranslational modifications or mutations) by tandem
mass spactrometry
+ Phenyx s - Protein and peptide identification/characterization from MSMS data from GeneBio, Switzerland

* 2

Mascot - Sequence query and MSMS ion search from Matrix Science Ltd., Londaon

OMS5A - MSMWS peptide spectra identification by searching libraries of known protein sequences

FepFrag - Search known protein sequences with peptide fragment mass information from Rockefeller and MY Universities [or from Genomic Solutions]
ProteinProspector - UCSF tools for fragment-ion masses data (MS-Tag, M5-Seq, MS-Product, etc )

SearchxLinks - Analysis of mass spectra of modified, cross-linked, and digested proteins whose amino acid sequence is known, from Caegsar, Germany

Identification with isoelectric point, molecular weight andfor amino acid composition

http://www.expasy.org/tools/

* 2



http://www.matrixscience.com/

Mascot Search
Peptide Mass Fingerprint: The experimental data are a list of peptide
mass values from an enzymatic digest of a protein.

— Example of results report

— More information
Sequence Query: One or more peptide mass values associated with
information such as partial or ambiguous sequence strings, amino acid
composition information, MS/MS fragment ion masses, etc. A super-set of a
sequence tag query.

— Example of results report

— More information
MS/MS lon Search: Identification based on raw MS/MS data from one or
more peptides.

— Example of results report

— More information

Search Form Defaults: Follow this link to save your preferred search form
defaults as a browser cookie.



http://www.matrixscience.com/cgi/search_form.pl?FORMVER=2&SEARCH=PMF
http://www.matrixscience.com/cgi/master_results.pl?file=../data/F981122.dat
http://www.matrixscience.com/help/pmf_help.html
http://www.matrixscience.com/cgi/search_form.pl?FORMVER=2&SEARCH=SQ
http://www.matrixscience.com/cgi/master_results.pl?file=../data/F981124.dat
http://www.matrixscience.com/help/sq_help.html
http://www.matrixscience.com/cgi/search_form.pl?FORMVER=2&SEARCH=MIS
http://www.matrixscience.com/cgi/master_results.pl?file=../data/F981123.dat
http://www.matrixscience.com/help/mis_help.html
http://www.matrixscience.com/cgi/form_defaults.pl

Useful Links

Protein ldentification & Characterisation

Lutefisk97

— Rich Johnson's de novo sequence program

MassSearch

— Computational Biochemistry Research Group, ETH, Zurich
(e)Mowse

— The original Mowse was developed at the Imperial Cancer Research Fund,
London, but has now disappeared from the web

Multildent, Peptldent, and Tagldent

— Swiss Institute of Bioinformatics, Geneva
PepNovo

— De novo sequence interpretation from UCSD
PeptideSearch

— Protein and Peptide Group, EMBL, Heidelberg
Protein Prospector

— Mass Spectrometry Facility, UCSF, San Francisco
Prowl

— Rockefeller University, New York

Sashimi / Trans-Proteomic Pipeline

— Seattle Proteome Center proteomics tools
Sequest

— Scripps Research Institute, La Jolla



http://www.hairyfatguy.com/Lutefisk/
http://www.cbrg.ethz.ch/services/MassSearch
http://emboss.sourceforge.net/apps/release/5.0/emboss/apps/emowse.html
http://www.expasy.ch/tools/
http://peptide.ucsd.edu/
http://www.narrador.embl-heidelberg.de/GroupPages/PageLink/peptidesearchpage.html
http://prospector2.ucsf.edu/prospector/mshome.htm
http://prowl.rockefeller.edu/PROWL/prowl.html
http://tools.proteomecenter.org/software.php
http://tools.proteomecenter.org/software.php
http://tools.proteomecenter.org/software.php
http://fields.scripps.edu/sequest/index.html
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Mascot: Peptide Mass Fingerprint

Yowr name |b cahas Fmail |Ic:n::an asmon{@yahoo.co.uk

Search title |

Database | MNCBinr vl

T?IIIZIIIIZIIH‘F|.-"1"\|| entries ﬂ

Allow up to|1 *| missed cleavages
MESSELN G Oniclation (bd)
modifications |FEC Biotin (C)
Fhospho (5T)
Fhospho (7]

Fropionamide (C)

Enzvme | Trypsin =]

Fixed |Acetyl (K) il
modifications [Acetyl (N-term)
Amide [Cerm)
Bictinylated (k)

Bictinylated (M-term) 4

FProtein mass L

Mass values @ MH' € M Monoisotopic # Average ©

Data file | Browse...

Queryr - cags i‘
HE Contents|1155. 5562

of this feld|{1171.5769
are ignored ff|1245.7115
o data fle|1388. 7018

Peptide tol. +[30 lppm =}

1z specified. 1405.7366 ~|
Overview [ Report top |20 'l hits
otar Search ... Feset Form |

Copyright © 2000 Marris Scismce Ttd. 411 Rights Feserved. Last Updated 03/14/2002 19:43:56




Peptide Mass Fingerprinting

A mass spectrum of the peptide mixture resulting from the
digestion of a protein by a proteolytic enzyme

Choice of Enzyme

Missed Cleavages

Search Masses

Constraining the Protein Molecular Weight

Which masses to include in a search

Autolysis products

Modifications



Choice of Enzyme

 Enzymes of low specificity are next

to useless as they produce a
complex mixture of similar masses

 For MALDI, Peptides of masses less
than 500 Da should be avoided



Digestion using trypsin

Missed cleavage sites



Missed Cleavages

Digests are usually not perfect

Cleavage sites may be missed by an
enzyme

These partially cleaved peptides are
known as partials

Reduce the discrimination of a
search



Search Masses

Select masses which are large
enough to provide discrimination

Larger masses are more likely to be
partials

With Trypsin, a mass range of 1000
to 3000 Da is good

Mass tolerance is important in
obtaining good discrimination



Removal of contaminants

Common contaminants
eKeratin

oTryptic autodigest projects (s42.5,
2211.1)

eMatrix-clusters

-
=
©
g 2
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5, © <
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= X = :
© (]
wg | o ¥
o K =
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o g
o 9
¥ £ >
2 o 2
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g x )
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ERER =
512 I g
D (¥ c — (]
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! T & (o)} b= o L . .
Q X g .% = 871.0 miz 876.0
(e}
E E C:\Documents and Settings\Administrator\Desktop\matrix-sample.massml (13:05 01/15/02)
4 Description: FLEXControl generated XMASS data  (c) 2000 Bruker Daltonics
X
0 -
Overlapping matrix (871.94) and
C:\Documents and Settings\Administrator\Desktop\keratinrigtspectra.massml (10:52 01/15/02)

Description: Yeast

peptide (873.50) peaks.
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Constraining Protein Mass

e To Increase discrimination, the
mass of the intact protein can be
used In a search

 This is dangerous since this may
be just a fragment of an entire
protein



Which Masses to Include ?

The optimum dataset for a peptide mass fingerprint is all
the correct peptides and none of the wrong ones ! By correct,
we mean that the textbook cleavage rules were followed. In

practice, this rarely (if ever) happens.

 Enzymatic cleavage not perfect
* Sequence coverage may be poor
* Noise



Parametros de busqueda: BASES DE DATOS

{ MATRIX
SCIENCE

Mascot = Peptide Mass Fingerprint

MASCOT Peptide Mass Fingerprint

HOME | WHAT"

Your name | | Email |
Search title | _ =
Databa MSDB bt
MSDE
Taxonomy |\cpnr v
| SwissProt gy .
Enzygne [ o q Allows up to missed cleavages
. FixNd [0 o) ~ Variable [ap_old_1caTdo (C)
modification\J~p old_10a345 (0 = modifications |sp old_TcATdS (C)
Acety| (K
Acety| (M-term) Acety| (N-term)
Amide (C-term) o4 Amide (C-term)

Protein mass
Mass values
Data file

Query

ME Contents
of this field
are ignored if
a data file

is specified.

Overview

L woa

Peptide tol. + |1.0

£

[Da_ ¥

@ MU+ C‘Mr Monoisotopic & Average O
| |[ Examinar.. |
F] Report top hits

| start Search ...

[ Reset Form ]




Parametros de bisqueda: TAXONOMIA

{ MATRIX
SCIENCE. HOME | WHAT"

Mascot = Peptide Mass Fingerprint

MASCOT Peptide Mass Fingerprint

Your name | | Email | |

Search title | |

Database

L Archaea (Archaeobacteria)
.. Eukaryota (eucaryotes)
... Blveolata (alveolates)
...... Plasmodiurm falciparum (malaria parasite)
...... Cther Alveolata

... Metazoa (Animals)

...... Zaenorhabditis elegans

...... Drosophila (fruit flies)

...... Chordata (vertebrates and relatives)
........ bony vertebrates

ass values | lobe-finned fish and tetrapod clade o
............ Marnmalia (mammals)
Data file Primates

................ Homo sapiens (hurmarn)
Query | . ... ......... Other primates

B Cortents (., . ., ....... Rodentia (Roderts)
of this field ML,

ignored it | L Mus musculus (thouse mouse)
adatafile |, ... ..., .. ... Rattus

................ Cther rodentia

.............. Other mammalia

............ xenopus laevis (African clawed frog)
............ Dther lobefinned fish and tetrapod clade
.......... Actinopterygil (ray-finned fishes)
............ Takifugu rubripes (Japanese Pufferfish)
............ Danio rerio (zebra fish)
.......... Other Actinopterygii

C o Other Chordata

...... ar Metazoa

cleavages

rdo (<)
[da (C)

][5

Ppotein mass

S 2003 Matrix Science Ltd. all Rights



Parametros de busqueda: ENZIMA

Don't
VATRIX Name Cleave cleave N or C term
SCIENCE. HOME | WHAT'S NEW : MASCOT {HELP Trypsin KR p CTERM
Mascot » Peptide Mass Fingerprint Arg-C R P CTERM
Asp-N BD NTERM
MASCOT Peptide Mass Fingerprint Asp-N_ambic  DE NTERM
Your name | /‘ ‘\ | Email | | Chymotrypsin FYWL P CTERM
[ \ CNBr M CTERM
searchtite | J \ |
Formic_acid D CTERM
Database -
Taxonomy v| Lys-C K P CTERM
Enzyme §n Allow up to missed tleavages Lys-C/P K CTERM
Fised f 3 Variable [2p_old_icaTdn (C) & PepsinA FL CTERM
dificati - dificati _old_ '
modifications modifications ﬁggtf,lfﬁf)ma (c) Tryp-CNBr KRM p CTERM
v e ) v TrypChymo FYWLKR P CTERM
Protein mass Peptide tol. £ Trypsin/P KR CTERM
Mass values Monoisotopic @) Average O V8-DE BDEZ P CTERM
Data file |Tryp-CMBr |(Browse... ] V8-E EZ P CTERM
Query [1opai " M CTERM
rypsin CNBr+Trypsin
NB Contents [va-DE
of this field |vg-£ KR P CTERM
are ignared if |LysC+asph
a data file
is specified.

Overview [ Reporttop |20 ¥ hits




Parametros de busqueda: MISSED CLEAVAGES

{MA TRIX)

SCIENCE S HOME | WHAT'S NEW | MASCOT {HELP

Mascot = Peptide Mass Fingerprint

MASCOT Peptide Mass Fingerprint

Your name Email
Search title
Database | MSDB he

Taxonomy |2/l entries

Enzyme | Trypsin b Allow up
... Fized [Ap_old_1cATdo (C) ~ Yariablp
modifications |xp ™ pig 1oaTdE (C) modification
Acetyl (K)
Acetyl (M-term)
Amide (C-term) hd
Protein mass kDa Peptide tol.
Mass values & pH+ OM'_ Monoisotopic
Data file
Query
MB Contents
of this field
are ignored if
a data file
is specified.
Overview [ Report top | 20 | hits

i| Es conveniente no especificar mas de 2 cortes parciales ya que el aumento
supone incrementar el numero de péptidos a los que se enfrentaran los datos

experimentales con lo cual:
—» Aumenta el tiempo de busqueda

—» Aumenta el numero de asignaciones aleatorias

—» Disminuye la discriminacién y la puntuacion final



Parametros de busqueda: MODIFICACIONES

{ MATRIX
SCIENCE.

Mascot = Peptide Mass Fingerprint

HOME | WHAT'S MEW | MASCOT {HELP

MASCOT Peptide Mass Fingerprint

Your name |

Search title |

Database

Taxonomy

Fized
modifications

Protein mass
Mass values
Data file

Query

MB Contents
of this field
are ignored if
a data file

iz specified,

Overview

| Email |

MSDB b
|£‘«II entries V|

—_—

Allow upto |1 % missen
AB_old_ICATdO (C) ~ Variable [ap gld_1caTdo (C)
AR old_ICATdS (C) = modifications AR old_ICATdE (C) ==
Acetyl (K Acetyl (K]
Acetyl (M-term) Acety| (M-term)

Amide (C-term)

(£

Amide (C-term)

Pepti

©mHr Om,

Monoisotopic & Average O

|[ Browse... |

Report top | 20

¥ | hits




Parametros de busqueda: MODIFICACIONES

FIJAS

* Modificacién aplicada universalmente Ej. Carbamidomethyl (C) +57 Da

 No produce aumento en el numero de péptidos C 103Qa —» 160 Da

VARIABLES

* Modificacion que puede 0 no estar presente
» Se buscan todas las posibles combinaciones para encontrar la mejor asignacion

Ej. Oxidation (M) + 16 Da AIMCTHDMEYWMK AIMCTHDMEYWMK
AIMCTHDMEYWMK AIMCTHDMEYWMK
AIMCTHDMEYWMK AIMCTHDMEYWMK
AIMCTHDMEYWMK AIMCTHDMEYWMK

1k Cada modif. variable puede generar varios péptidos adicionales para ser testados:
I | |
—p Aumenta el tiempo de busqueda

—» Aumenta el nimero de asignaciones aleatorias

—» Disminuye la discriminacién y la puntuacion final



MATRIX)
SCIENCES

Parametros de busqueda: TOLERANCIA DE LOS PEPTIDOS

HOME | WHAT'S MEW | MASCOT {HELP

Mascot = Pephide Mass Fingerprint

MASCOT Peptide Mass Fingerprint

Your name Email
Search title
Database |MSDB v
Taxonomy |&ll entries hd
Enzyme | Trypsin v Allow up to |1 ¥ | missed cleavages
. Fized [[sp nld_1CATdo (C) - Mariable [Ap_old_tcaTdo (C) ~
modifications || ap " nld_1cATdS (C) modifications |s~p " nld_1caTds ()
Acetyl (K Acetyl (K
Acetyl (M-berm) Acetyl (M
Amide (C-term) b Amnide bl
Protein mass kDa Fepflﬂe oL T 1
Mass values & MH+ OMF Monoisotopic &) Ade
Data file
Query
MNE Contents
of this field
are ignored if
a data file
is specified.
Overview [] Report top | 20 | hits

Es el margen de error permitido
paralas masas experimentales de los péptidos




Parametros de busqueda: TOLERANCIA DE LOS PEPTIDOS

Unidades:

% —p fraccion expresada como porcentaje

mMmu —p medida absoluta en milésimas de Da

Da —p unidades absolutas en Da

ppm —pfraccion expresada como partes por millon

‘—» busqueda de un péptido de 1000.00 Da ° 100 ppm

se busca entre 999.90 Day 1000.10 Da

La tolerancia permitida dependera de
la exactitud de masa del equipo y del calibrado

Texactitud —> ltolerancia —> Tprobabilidad buena asignacion



Data about experimental
conditions

e Accepted mass tolerance
U due to imprecise measures and calibration problems

Table 1
Effect of Mass Accuracy and Mass Tolerance on Peptide
Mass Fingerprinting Search Result?

Search m/z Mass tolerance (Da) # Hits
1524 1 478
15297 0.1 164
152973 001 25
1529734 0.001 .
15297348 0.0001 2

“Searches were done with the M5-FIT program at http://
prospectonuestodu/
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Probability Based Mowse Score

Protemn scores greater than 72 are significant (p<0.05).

Number of Hits

I I I I I F I

1
78 Lo
Probability Bazed Mowse Score

Concise Protein Summary Report

switch to fisll Protem Sunumary Eeport
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mootre 15 - 10%Log(P), where P iz the probabdity that the observed match iz a random event.
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TereTTre—r—pe oo Tre I Tr—mroeT—rre
1 MEEILL3VLT AFVAVVLALC GGNIDIETLN ILDEIECQHNGYT VRIGYFGEDEPR
HOME 51 PFGYVDEKGN NQGYDIALAK RIAKELFGDE NEVQFVLVEA AHNRVEFLKSH
MASCOT 101 EVDITLAHFT QTPQRALECVYD FCIPYMEVALL GVAVPEDSNI TSVEDLEDET
HELP 151 LLLNEGTTAD AYFTQHYPHI EKTLEYDQHTE TFAAIMDERG DALSHDHTLL
WHAT'S NEW 201 FAWVKDHPDF KMGIKELGNK DVIAPAVEKG DEELKEFIDN LIIKLGQEQF
PRODIICTS 251 FHEAYDETLE AHFGDDVELD DUVVIEGGEI
SUPPORT
SITE SEARCH show predicted peptides also
LINKS
EMPLOYMENT o 2 . . .
ort Peptides By * Residue Number © Increasing Mass  Decreasing Mass
CONTACT US e e
Start - End Observed Mr{expt) Mr{calc) Delta His=z Segquence
43 - h8 1767.90 1766.89 1766.809 0o.00 0 IGVFGDEPPFGYVDEE
83 - 93 1245.71 1244.70 1244.69 o.02 0 VQFVLVERAHR
83 - o8 1862.05 1861.04 1861.058 —0.00 1 VQFVLVEAAHRVEFLEK
99 - 11h5 1945.05 1944.04 1944.04 0o.00 1 SHEVDITILAWFTQTEQR
102 - 115 1615.89 1614.88 1614.87 o.01 0 VDITLAHFTQTPQR
156 - 171 1803.85 1802.84 1802.85h -0.01 0 GTTADAYFTQHYPHTE
175 - 189 1802.84 1801.84 1801.83 o.01 1 YDQHTETFAAIMDER
190 - 211 2526.21 2525.21 2525.23 -0.03 1 GDALSHDHTLLFAWVEDHPDFE
245 - 253 1133.59 1132.58 1132.A7 o.02 0 LGREQFFHE
245 - 260 1953.98 1952.97 1952.96 o.01 1 LGREQFFHEAYDETLE
Ho match te: 1155.559, 1171.55, 1355.70, 1405.74, 14:26.66, 1433.74, 1449.85, 1537.93,
B LD et
= ] .
[ : n " u
5o 1o .
] 4 N
T
I I I I I I 1 I I I I I I 1
1500 2000 2800
RHS error 7 ppm Maz=s (Dal

4]
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o \lscvces Mascot Search Results
MASCOT
HELP UseFl : zcanas " =
WHAT'S NEW Emai _ : canasmonidyahoo.co.
N Search title
PRODUCTS Database i HCEInr 20020220 (§83557 segquences; 276611002 residues)
SUPPORT Timestamp : 14 Mar 2002 at 18:58:01 GMT
SITE SEARCH Top Score ! 69 for gi|1579230%, (HC 002163) putative amino-acid transporter periplasmic solute-h:
LINKS
EMPLOYMENT

CONTACT US

Probability Based Mowse Score

Protemn scores greater than 72 are significant (p<0.05).

Number of Hits

ale] 0] il
Probability Bazed Mowse Score

Concise Protein Summary Report

switch to fisll Protem Sunumary Eeport
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mootre 15 - 10%Log(P), where P iz the probabdity that the observed match iz a random event.
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Back Fansard Stop  Refresh  Home Search Favoritez  Higtory b il Frirt dit Discuss

J Address IE http:44129.85.19.1 92/ profound_results/SBE44FFB3-0524-677BC21 6. hitrnl

Reprints of our posters at the 48th ASMS Conference are available in POF format (ThPBEDSE, ThEEOI? ).

- - ; " " Version 4.10.5
ProFound - Search Result Sunmmary The Rockefeller University Edition
Frobability Frotein Infarmation and Seguence Analyse Tools (T)
T gl 5792300 refiNE 284133 1] (NC_002163) putative amdnio-aeid :
+1  10eHlDD 198 transporter periplasmic solute-binding protein [Campylobacter 4 61 3038 ®
jejund]
42 6 Oe-006 nag T El6136088splQ184030APT CAFEL PROBABLE UDF-N- 18 59 5913 ©®
ACETYLGLUCOZAMINE PYROPHOSFHORYLASE
3 2 [e-002 B ¢ Ejllélﬁﬂlﬁ?EIreﬂHP 148112 1] (HC_0002854) hypothetical protein 11 44 2503 ®
[ etopirram peri]
4 46000 _ T gill 168986 sp|PRE094C03 EFTET COMPLEMENT C3 4 72 1173 @
[CONTAING: C34 ANAPHYLATOXIN]
5 1 .5e-009 - T gié946697)emb|CABT2317 1| (AJ245736) aconitase [Daphriapulex] 7 7.1 8587 ®
6 0 e 10 i T ,ﬂ_jJTES'TEI-’-IUIgbIﬁﬁFﬂrSDI A (AEDDZ61T) Mer gene product 5 &0 20277 @
[Dtozophila melanogastet]
= 7 30010 i T ,c_';il'MQDEEElpi.tﬂT-’-lDE_Ilé cu:-nserved.hyputhetical proteitn 50071 16998 @
SPBC26HE O4e - fission yeast (Schizosaccharomyces pombe)
g 5 7e.010 _ T gill 5923160 ref[HE FT0V0E 1| (WC_002758) hypothetical protein 4 53 IR @
[Btaphylococcus aureus subsp. aureus Ius0]
g 41e.010 . T gl4336426)gh] A A DL TE00.1 (ﬁFDQE!EEjj Cad+ dependent protain 13 59 5958 ®
kitiage [Mesembryanthennum oy stallinnm)
T Zil4505455) e )P 003420.1] (MII_0034280) receptor interactitng
+10  1.5e010 - protein 140; Muclear receptor interacting protein 1 (teceptor I 8% 138 ®

interacting protein 140); maclear factor BIP140 [Homo sapiens)
NOTE:

1. To search again using unmatched masses, click the symbol B
2. Highly similar protein sequences were given the same rank (IE user: click "+" to expandicontract).
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Bach Fansard Stop  Refresh  Home Search Favoritez  Higtory b il Frirt dit Discuss

J Address IE http:#4129.85.19.1 92/ profound_results/DBE 44FFB 3-05624-677B C316-1 2362 htrnl

FSLEIIE IV Qi | SQligidqQLs 11 SSQlell DEYSRHArr oo uio—+uyd f Do [u

gi| L 3792309 el TP _222132.1| (WC_002163) putative atdtio-acid transpotter periplasmic solute-binding protei
[Campylobacter jeju)

2|1 127721 Flpi]| CE13TS probable atdno-acid transporter petiplasmic solute-hinding protein C0982e [imported] -
Catmpylobacter jejund (strain NCTC 11168)

gil6P6E4] T|emb|CABTIZ3E 1| (AL1Z907E) putative amino-acid transporter periplasmic solute-binding protedn
[Campylobacter jeju)

Sample ID : [Pas=:0]
Measured peptides - Ez
Matched peptides - 7

Min. secuence cowerage: 42%

Peptide sequence
1766.893 M 1766.887 3 43 3= n] IGYFGDEPPFCYVDEE
1201.836& M 1201.830 4 17& 122 1 TOONTETFAALMDEER
120Z. 240 M 120Z.847 -4 156 171 u] CTTADAYFTONTPMNIE
la3&l.043 M 186l1.045 -1 23 98 1 VOFVLVEAANEVEFLE
1244 . 044 M 1244 042 1 23 115 1 SNENVDIILANFTQTERQR
13E5Z.969 M 1952962 3 24K zZE0 1 LGOEQFFHEATDETLE
EREE.Z0OE M EEELR_Z33 -11 120 zl1 1 GDALSHDNTLLFAWVEDHIL FE

Unmatched Monoisotopic Masses:

1655950 1713024 1725 241 1720270 1205251 1224 249 1525 544 1541 215 1054005 2145 063 2161 065 2163.052 2125 047
2373152 2505379

Search again using unmatched masses:

search for |l single protein only ~|in |£—‘«II tawa =l




Result

18

Intensity

1 MSEQLRQTFA
51 LGMPFSDPIA
101 MGYYNPILNY
151 LIPLVAPSTT
201 VRKYTKDTPL

-—— &

KHPIRFGDFG
351 RPSSLHKAER
1319.6 401 KNVIAETGAG
451 AKVIAVTNGT
FQSVIGKETK
Contaminants 20
HAVYGACELA
1475.7 | ssh o 701 FEEDPSA
13071.6 170819
2046.0
1403 7 2211.1 <
842.50 1173 757 [/
4 ]
14354ah7 8
1 458.7[1 70248 19
958 o 1$38.8
748%6° CH
323 ‘ '

NAKKENRNAL
DGPTIQLSNT
GEERFIQDAA
DERLELLSHI
AVGFGVSTRE

GQYVPEALHA
LTEHCQGAQI
QHGVATATAC
KTLRDATS

DTKFHSATLT
LAYWKSTGRA
KTMKPDQHLV

<324816,9>

VITFMTAGYPT
VALONGVTLP
KAGANGFIIV
ADSFVYVVSR
HFQSVGSVAD
SKDEFFAFQK

.y —
Gr D

WLKREDLNHT
AKFGLTCTVF
FWVTNLKT
LPDAVVACVG
AGRPGVFHGV
QFIAATDAQA
INISGRGDKD

4000

VKDTVPILKG
QTLEMVSQAR
DLPPEEALKV
MGTTGVQSSV
GVVIGSKIVT
ESLKSANVKK

GSHKINNALA
MGAEDVRRQA
TYYVVGSAIG
GGSNSTGMFE'S
KTYVLQDSDG
LLGFKLLSQL
VQSVAEVLPK

Tryptic auto digest

FODGGVDIIE
NEGVTVPIIL
RNYINDNGLS
ASDLDELISR
LCGDAPEGKR
EILDEFDENH
DFKSLYSYIG
QVLLAKRLGK
LNVFRMRILG
PHPYPTLVRT
PFEHDTSVKL
QVHDTHSVSA
EGIIPALESS
LGPKIGWDLR




Interpretacion de los:Resultados

He identificado una proteina pero...
., Es realmente correcta la identificacion?

=) Analisis cuidadoso de |los resultados

» | Del total de masas experimentales, ;cuantas “encajan” con la proteina?

» | Las masas asighadas a la proteina, ¢son las mas abundantes del espectro?

» | ¢Cuanto se aleja nuestro resultado de la zona de incertidumbre?

=) Coincidencia del resultado empleando distintos motores de busqueda

=) Coincidencia del resultado haciendo la digestion con distintas proteasas




Ventajasy Limitaciones del PMF

VENTAJAS

=P Analisis rapido y con bajo coste
=) Alta sensibilidad

=P Aplicable a un elevado niamero de muestras

LIMITACIONES

=P La proteina debe estar en la DB 0 presentar un alto grado de homologia
con proteinas presentes para poder ser identificada

=¥ No aplicable para proteinas menores de 10 kDa o proteinas con alto
numero de modificaciones

=P Dificil identificacion de mezclas de proteinas



