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Table 1. 4-protmix iTRAQ protein relative quantitation. A: ChipLC coupled to a 6530 Q-ToF and analysed using MASCOT.
B: 1200 nanoHPLC coupled to LTQ Orbitrap and analysed using Proteome Discover.

A 6530 O-ToF
ADH ENO GEP BSA
ITRAQ ratios axperimental  theoratical  experimental  theoretical  experimental thearetical experimental theoretical
iTRAQ:ATRAGN: D83 x00% 075 168012 150 D44 =005 0.37 .50 = 1.01 6.00
iTRACHwITRAG: 0232004 025 033008 025 025008 025 040003 025
iTRAQy-ITRAG e 0532007 0.50 1.00 = 0.06 1.00 025004 025 389+ 081 400
B LTQ Orbitrap
ADH ENO GBP ESA
iTRAQ ratios experimental  theorstical  experimersial  theoretical  experimental theoratical axperimental theorstical
MTRAQATRAG. 0822005 075 187 =025 150 052 +0.08 037 621 + 062 800
iTRAQ:eATRAG 024003 0.25 025+ 002 025 026 002 025 017 2002 025
iTRAQATRAG: 059 +003 0.50 1192015 1.00 0382005 025 1834052 4.00
iTRAGHiTRAGHs 068 £002 0.66 0.0 =005 056 072=002 068 085 £0.02 068
TRAQATRAG 4022044 3.00 6586 =055 6.00 150 =008 150 2840 £ 6,37 2400
TRAGHATRAGHs 272018 2400 485 =033 400 138008 1.00 7.8 2447 16.00

Table 2. 8-protmix iTRAQ protein relative quantitation measured with LTQ Orbitrap and analysed using Proteome

Discover.
Eight protein mix (8- protmix)
) theoretical protein
Lysa CYT= GLY®= OVAe CAH® MY BSAS LAB™ ati q:'
ITRACHSTRAG . 2152008  248+008 248018  254=011 2202008 236=014 2182005 185=nc 20
TRAQH&TTRAG e 2122011 21+010 220011 2M=015 2192015 2152043 219006 183=nc 20
TRAGHHTTRAGH:  1154£058 11882074 12402149 1387 £127 12232024 12612082 1214202 &7%znac 10.0
ITRAQuATRAD s S65me. 520£021 5252006  S48=040 6122038 5522025 5682031 nar 50
TRACsTRAC e 1042004 1002001 1102008 1162007 1002002 1132016 1022004 O%xnes 140
TRAQHINTTRAC S 545040  543+071  G51+028  648x141 S74#047 596085  SH4=00F 456+nes 50

In conclusion, we described two different sam-
ples suitable for iTRAQ analysis that can be used to
assess the performance of different mass spectrome-
ters and quantitation algorithms. A considerable part

of the proteome of a typical biological sample falls
within the fold change and dynamic range windows
of these two samples.
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LC-MS based protein quantification methods
have recently gained popularity as powerful tech-
nologies capable of addressing protein expression
analysis in complex samples. As an alternative to

isotope labeling methodologies, which are sample-
number and sample-type dependant and require
special labeling chemistries, label-free approaches
afford greater experimental design and less sample
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manipulation. A relatively new label-free approach
based on MSE or data independent acquisition mode
was applied in this study [1, 2]. Unlike the traditio-
nal LC-MS/MS strategy, no precursor ion selection
and fragmentation is applied and the acquisition
method is based on alternating the collision energy
of sequential scans applied to the gas cell between
low and elevated states (Figure 1). MSE based acqui-
sition collects information on all the isotopes of all
charge-states of the eluting peptide precursor across
the chromatographic peak width. MSF provides ac-
curate mass data for precursor and product ions
which are used for protein identification and also
precursor ion intensity measurement for relative
protein quantification. Furthermore, absolute pro-
tein amount can be estimated by comparing the top
three ionising peptides of each protein with a known
amount of an internal standard [3]. In this study we
evaluated the utility of estimated absolute quanti-
fication and comparative analysis of ion currents
for the purpose of relative protein quantification on
data acquired using the data independent acquisition
method. Our results indicate that MSF based label-
free quantification is a robust and a reproducible
approach for relative protein quantification in com-
plex samples.

Two mixtures (ECOLI 1 and ECOLI_2) of di-
gested ADHI_YEAST, PGYM_RABIT, ENO1_
YEAST and ALBU BOVIN proteins (Waters Cor-
poration) were prepared at a relative molar ratio for
each protein of 1:1, 1:0.5, 1:2 and 1:8 respectively
and spiked into a digested E. coli cytosolic protein
mixture (Waters Corporation). Data independent
acquisition analyses were performed with a na-
noAcquity UPLC system interfaced to a SYNAPT
HDMS (Waters Corporation) mass spectrometer
and samples were run in quintuplicate. Data were
processed, searched and quantified, both absolute
and relative, with a beta release of ProteinLynx Glo-
balSERVER v2.4 software. Absolute protein quan-
tification was conducted with a standard protein
added to the sample (ADH_YEAST) and its amount
provided to the identification software. Absolute
protein values were used to express relative quanti-
fication results between different samples. The rela-
tive quantification software performs a comparison
between different samples based on deconvoluted
peptide intensities and probabilistic relative protein
quantification is subsequently calculated.

In this analysis a total of 525 different proteins
were identified (protein FDR=4%), 425 in ECOLI 1
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and 428 in ECOLI 2 samples. 257 proteins in
ECOLI 1 and 251 in ECOLI 2 were identified in
3 or more replicates. 237 of them were identified
in both samples (Figure 2. A, B) and therefore, re-
latively quantified. Both quantification approaches,
comparative analysis of estimated absolute amount
and ion current (probability) based, accurately de-
termined the relative protein ratio of the eukaryotic
proteins spiked into an E. coli protein matrix (ta-
ble 1). We also used this approach for the relative
quantification of total protein extracts from WT and
E2F27 T lymphocytes. 736 proteins were iden-
tified and 288 were considered for quantification
purposes. Obtained results indicate that both quan-
tification approaches equally determine protein ex-
pression trends although numerical ratios can vary
due to differential handling of protein isoforms and
differences in statistical analyses (data not shown).
Overall we can conclude that label-free LC-MS®
type of analysis has proven to be a robust and repro-
ducible approach for relative protein quantification
in complex samples. Furthermore, relative quanti-
fication based on estimated absolute quantification
and on ion current comparison consistently measu-
red protein expression ratios.

Table 1. Expected and experimental ratios obtained for
ALBU BOVIN, ENO1 _YEAST and PGYM_RABIT proteins.

Ratio based Ratio
based on
. Expected on absolute A
Protein . . . comparative
ratio quantification R
ion current
albu_ 8.0 6.95 7.61
bovin
enol 2.0 1.91 2.04
yeast
Paym_ 0.5 0.54 0.55
rabit
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Figure 1. Schematic of MS* mode of analysis (figure from
Waters Corporation,).
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Figure 2. Graphical representation of identified proteins. A.
Number of proteins identified in ECOLI 1 and ECOLI 2 per
number of replicates. B. Venn diagram of overlapping proteins
identified in 3 or more replicates in ECOLI 1 and ECOLI 2.
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Aunque en la actualidad existen diferentes mé-
todos de marcaje isotopico para la realizacion de
estudios de protedmica cuantitativa, los modelos es-
tadisticos para el tratamiento de los datos obtenidos
estan todavia muy poco desarrollados. La mayoria
de los modelos asumen distribuciones normales de
los datos y la existencia de varianzas homogéneas,
que no se han demostrado en la practica. En el la-
boratorio de J. Vazquez hemos desarrollado recien-
temente un nuevo modelo estadistico jerarquico de
efectos aleatorios para el analisis de los datos de
expresion diferencial obtenidos por marcaje con
180/1°0 y espectrometria de masas de trampa ionica

lineal [1]. La validez de este modelo, que consi-
dera por separado las fuentes de error debidas a la
manipulacion de la muestra, la preparacion de los
péptidos y la cuantificacion por el espectrometro de
masas, ha sido demostrada en experimentos masivos
de hipdtesis nula [1] y ha sido validada en varios
modelos bioldgicos de diferente naturaleza [2]. En
el presente trabajo hemos abordado un proyecto
cooperativo a gran escala entre varios grupos de in-
vestigacion con el objetivo de extrapolar dicho mo-
delo estadistico, de forma general, a los métodos de
marcaje isotopico mas comunes (SILAC y iTRAQ),
y a otros espectrometros de masas.



