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INTRODUCTION
As part of the Chr-16 (Spanish Consortium), our group
has designed a pilot study to generate a comprehensive
map based on high resolution data-dependent mass
spectrometry to define the proteome coverage of the
Chr16. This chromosome is estimated to encode 2,348
genes so far reported (Ensembl v70), with 886 proteincoding genes and we estimate that 75% of these proteincoding genes are expressed in lymphoid tissues.
We report here the deep proteome analysis of the
human T lymphoblast cell line (Jurkat cells). We
compared different protein extraction methods and
preparative conditions to gain coverage of all subsets of
proteins (including membrane and secreted proteins).
Our results show that the combination of various
workflows is critical to complement our current view of
the human proteome. An important pitfall that however
remains to be solved is the coverage of integral
membrane proteins, which are poorly represented in
standard shotgun workflows.

METHODOLOGY
1. DEEP PROTEOME ANALYSIS.
We have used a MUDPIT-type approach to study the proteome of the Jurkat T cell line, combining
different protein extraction methods (CHAPS/Urea, RIPA and 4%SDS) with gel electrophoresis/in-gel
digestion and in-solution digestion/off-line RP-HPLC at basic pH. Data was acquired using a 5600 TripleTOF
LC-MS/MS system (AB SCIEX) on 150 minutes HPLC runs.

2. SECRETOME ANALYSIS.
We analyzed the conditioned media of Jurkat cells left untreated or treated with PMA (phorbol 12myristate 13-acetate) to analyze both the basal and stimulated secretoma of this cell line. After removing
cell debris and intracellular vesicles, conditioned media were concentrated and digested with trypsin, and
analyzed by LC-MS/MS on 250 minutes HPLC runs. We considered protein hits as potentially secreted if
they fulfilled any of the following criteria: not present in Jurkat global lysate; annotated as “extracellular”,
“external side of plasma membrane” or “cell surface” in the GO database; have keywords annotations of
“secreted”; or predicted as secreted by either the SignalP, SecretomeP or SecretePipe bioinformatic tools.

3. DATA ANALYSIS / BIOINFORMATICS.
Generated data was processed (Analyst TF 1.5.1 Software, AB SCIEX) and .mgf files searched using an
in-house licensed Mascot v2.4 search engine against a Human database concatenated with reversed
sequences as decoy (containing 73,704 sequences, 36,852 forward sequences). For standard reporting and
comparison analyses, MIAPE MS and MSI reports were created and analyzed using our in-house ProteoRed
MIAPE-Extractor tool (http://www.proteored.org/miape), using a FDR below 1% at protein level and
applying a protein grouping inference following the PAnalyzer algorithm 1.

RESULTS
1. TOTAL PROTEOME COVERAGE
We performed a total of 13 independent shotgun assays of the Jurkat T cell
line, identifying 7,796 protein groups which correspond to 7,737 unique proteins
with 92,719 unique peptides.

a)

Our data shows that the different
cell-lysis conditions gave similar
proteome coverage in the Gel-LC/MS
workflow. However, in the RPb-LC/MS
workflow, lysis with the zwitterionic
detergent (CHAPS) enabled greater
protein identification. This difference
could be due to a better compatibility
of CHAPS/Urea with the in-solution
digestion protocol.
Overall, we however observed
greater protein identification using the
RPb-LC/MS workflow, representing
nearly 1.5 fold increase (on average,
3,684 and 5,486 proteins were
identified in Gel-LC/MS and RPb-LC/MS
assays, respectively).

3. MEMBRANE PROTEINS
a) Analysis of the subcellular localization

of the identified
proteins
using
the
PIKE
bioinformatics
tool
(http://proteo.cnb.csic.es/pike/), based on their GO and
keywords distribution, revealed that membrane proteins were
down-represented in our dataset. Surprisingly, the percentage
of membrane proteins over the total number of proteins
identified in each experiment was equivalent in the three cell
lysis conditions.
However, for each protein extraction method, the RPb-HPLC
fractionation workflow allowed greatest membrane protein
recovery.

b)

The main difference between the fractionation methods
employed was seen in the recovery of integral to membrane proteins
(GO terms) or transmembrane (TM) proteins (Uniprot Keywords).
RPb-HPLC workflow clearly improved the recovery of these protein
subsets as compared to the Gel-LC/MS workflow. Similar results were
obtained with RIPA and 4% SDS buffers (data not shown).

b)

The overlap between each
workflow (Gel-LC/MS or RPbLC/MS)was close to 50%.

c)

From the 4,881 proteins observed in
datasets reported in PeptideAtlas for the
Jurkat cell line alone2, our experiments
report the identification of 4,366 unique
proteins and we are reporting here the
identification of additional 3,371 proteins for
this cell line.

c)

PIKE in-silico analysis predicted that 179 Chr16-encoding proteins
have a TM profile. We observed a total of 43 TM proteins, of which 24
had been reported in Peptide Atlas in Jurkat cell-centered
experiments.

2. CHR16 PROTEOME COVERAGE
a) We identified 354 unique proteins encoded by

4. SECRETOME

343 Chr16 genes, which represents 50% of the
protein-coding genes identified in this cell line by
microarray (736 are expressed in Jurkat T cells
according to our microarray analysis).

b)

Our next objective was to evaluate the implication of Chr16 encoded proteins as
putative markers of disease. We crossed our list of identified proteins with the
1,172 cancer-associated proteins (CAPs) compiled by Hüttenhain et al.3 Out of the
34 CAPs encoded by Chr16, we identified 16 CAPs proteins and half of the missing
ones are membrane or secreted proteins, thus suggesting that enrichment of
subcellular compartments is an important requisite.

Considering both control
and treated cells, we
identified 332 potentially
secreted proteins, including
16 Chr16-encoded proteins,
2 of which have not been
seen in global lysate
experiments.
However, according to
PIKE analysis, 79 Chr16
proteins
annotated
as
extracellular (GO) and/or
secreted (keywords) still
remain to be identified.

CONCLUSIONS
1) In this study, we have identified 7,797 protein groups in Jurkat T cells (according to PAnalyzer

3) MS analysis of the Jurkat secretome showed that some of the proteins identified in global lysates are

algorithm), representing 7,737 unique proteins without considering isoforms. 354 of these proteins are
encoded by 343 Chr16 genes, representing almost 50% of the Chr16 protein-coding genes expressed in Jurkat
cells.

potentially secreted and have been related to cancer (CAPs), highlighting their potential utility as cancer
biomarkers. However, few Chr16 secreted proteins have been detected. This suggests the application of
additional growth conditions to stimulate the secretion of more proteins and complete our knowledge about
Chr16 proteins.

2) The best proteome coverage was reached using the CHAPS/Urea cell lysis and the RPb-LC/MS
workflow. Subcellular localization of both total and Chr16 proteins however revealed that membrane proteins
are down-represented in our approaches, suggesting that optimization of sample preparation and
fractionation procedures are required if we want to gain full coverage of hydrophobic and low abundance
proteins.

4) This information constitutes the data source to set up targeted analysis (SRM and pseudo-SRM) for a
particular subset of the observed Chr16 proteins, especially those annotated as CAPs. These methods will be
employed for routine measurement of Chr16 proteins in different cell lines or tissues and, importantly, will be
translated to disease-related studies.
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