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Introduction
Chromosome 5 team is participating in C-HPP activities with three
projects. The first project (University of Groningen) aims to validate the
results of eQTL study revealing associations between single nucleotide
polymorphisms (SNPs) and gene expression related to asthma by
measuring altered proteins. The second project (The Hong Kong
University of Science and Technology) is developing an automated
generic approach to identify glycopeptide from MS/MS spectra obtained
with collision induced dissociation (CID). The third project provides a
Wiki support to facilitate information exchange and enhance
communication between the chromosome teams.
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1. Proteomics validation of eQTL study
The standard proteomics analysis pipeline uses database search for
peptide identification, which approach limits the inclusion of the
considerable variability of the human genome. The effect of different
types of genetic variability on protein expression and metabolite
concentration is shown in Figure 1. Expression quantitative trait loci
(eQTL) of mRNAs can be performed with large number patients and in
comprehensive manner. A large eQTL study1 to reveal the effect of genetic
variability on the development of asthma was performed by an
international consortium involving 1 111 human subjects. This study
identified several SNPs in non-coding region, which affect the mRNA
expression profile and is associated with asthma development such as
mRNA encoding Gasdermin-A (GSDMA, Q96QA5 ) affected for example
by rs3859192 and rs7216389 SNPs. This study is the starting point for
proteomics validation, which includes comprehensive LC-MS/MS
analysis using the SWATH approach and targeted analysis of set of
selected proteins in individual and pooled samples.

Figure 2. Simulated (bottom) and measured (upper) CID MS/MS spectrum of one N-linked
glycopeptide measured on an ion trap instrument. The primary amino-acid and glycan structure
sequence as well as the glycosylation site (aspragin [N] in red) is provided at the upper part of
the figure. The high similarity score reflects the high resemblance of the simulated and the
experimental glycopeptide spectrum.

3. Wiki support for C-HPP activities
Intensive information exchange between chromosome teams is an
essential factor to reach the goals of C-HPP project. The chromosome 5
team has setup a Wiki service for the 25 chromosome teams accessible at
http://c-hpp.webhosting.rug.nl/. The Wiki provides an open forum
editable by the participants to share information on the team
composition, special group expertise or resources, provides information
in upcoming C-HPP events, protocols on data sharing, available rare
datasets in external and internal resources etc. Figures 3 shows a
screenshot of the list of available standard operating procedures with
menu options on different categories describing the composition and
activities of the chromosome teams.

Figure 1. Scheme showing the possible effects of genetic variability on protein and metabolite
interaction networks. Non-synonymous SNPs in coding regions or allelic variants produce a
protein with a different amino acid sequence, which may alter protein function/activity. SNPs in
non-coding regions may alter the concentration of a protein and/or splicing events and can be
involved in cis and trans regulation of mRNA expression. One goal of the Chromosome Centric
Human Protein Project is to provide resources to explore the effects of genetic variability at the
proteome level.

2. Glycopeptide identification workflow
Glycosylation is one of the most complex post-translational modification
of the proteins, which play an important role in multiple essential
biological processes, such as cell-cell interaction. Identification of
glycopeptides with automatic tools from CID MS/MS including glycan
and peptides primary sequence and glycan attachment site is missing
from current proteomics analysis pipelines. The group of Henry Lam has
aims to develop a tool, which can identify glycopeptides by searching CID
MS/MS spectra in spectral library2 obtained with simulation from known
glycopeptide structures3. One example of spectrum similarity of
measured and simulated glycopeptide CID MS/MS spectra is provided in
Figure 2. More details on this work can be find in poster POS-03-016
(Tue, Sep 17) in this conference.

Figure 3. Screenshot of standard operation procedures of C-HPP available at C-HPP Wiki
under the link of http://c-hpp.webhosting.rug.nl/tiki-index.php?page=SOPs. The menu system
shows the structure of the Wiki with information on the chromosome teams, different category
describing each teams activities, available resources, meetings and events.
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