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 What is the Human Protein Atlas?  
 

 

The Human Protein Atlas (HPA) is a large -scale project that generates well -validated 

antibodies towards the human proteome. These antibodies are used for protein 

profiling in 44 different tissues, 46 cell lines, as well as in 20 of the most common 

types of  cancer. The analysis is complemented with transcriptomics data, based on 

RNA-seq from 32 different tissues. The HPA also provides subcellular location data 

from immunofluorescence -based confocal microscopy in cell lines. All data and 

images generated with in the HPA are publicly available through Protein Atlas 

database, www.proteinatlas.org . The HPA has four sub -atlases: The Tissue Atlas, The 

Subcellular Atlas, The Cell Line Atlas, and The Cancer Atlas, that in to tal contains over 

13 million manually annotated images.  
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 How is the HPA supporting the C -HPP? 
 

The Human Antibody Initiative (HAI, www.hupo.org/  

initiatives/human -antibody -initiative ) was initiated by 

HUPO in 2005 with the aim to promote and facilitate the 

use of antibodies in proteomic research. Two resources 

are part of HAI; the HPA ( www.proteinatlas.org ) (1,2) and 

Antibodypedia ( www.antibodypedia.com ) (3). The 

knowledge and data generated in the projects are freely 

available in public databases and supports the HPP (C -

HPP and B/D-HPP) as knowledgebase resources. 

 

 GO@ qdbdmskx oqdrdmsdc sgd Śshrrtd-based map 

of the human oqnsdnldś+ vg`s chc hs rgnv> 
 

 
Figure 1: Network plot of tissue enriched (red) and group enriched 

(orange) genes connected to respective tissue. Click here for an 

interactive version.  
 

Recently a genome -wide analysis of the human proteome 

was published to describe a map of the human tissue 

proteome based on an integrated omics approach which 

involved quantitative transcriptomics at tissue level, 

combined with immunohistochemistry to obta in spatial 

localization of proteins at a single -cell level (1). Almost 

half of all human genes appear to be housekeeping 

genes with detectable levels of transcripts in all analyzed 

tissues, while approximately 34% show some level of 

elevated expression in one of the analyzed tissues. Testis 

and brain show the highest number of tissue specific 

genes (Fig 1). We further used this approach to explore 

the human secretome, the membrane proteome, the 

druggable proteome, the cancer proteome and the 

metabolic funct ions in 32 different tissues and organs. 

This data is integrated into a novel interactive version 

(v13) of the Protein Atlas database that allows exploration 

of individual proteins, as well as navigation of global 

expression patterns, in all major tissues and organs in the 

human body.  

 

 What is the most challenging aspect to 

complete the Human Protein Atlas?  
 

The major challenge is to find the yet missing proteins. As 

much as 10 percent of the human protein -coding genes 

were not detected in any of the 32 analyzed tissues at the 

RNA level. However, many of these are expected to be 

expressed in more specific regions of the human body 

not covered by current tissues in the HPA, such as 

different regions of brain, retina, taste buds, sebaceous 

gland, or during short developmental stages. Another 

major challenge is the interpretation and validation of the 

obtained staining patterns for previously uncharacterized 

proteins. There are in many cases no available literature 

suggesting tissue distribution or subcellula r location of 

the expression; in some cases it is difficult to identify the 

true protein expression and distinguish specific binding 

from off -target binding.  

 

 What is the strength of antibody -based protein 

profiling?  
 

It is the ability to study proteins in the context of 

surrounding cells with retained spatial information. 

Human tissues are heterogeneous mixtures of different 

cell types and antibody -based profiling gives the 

http://www.hupo.org/initiatives/human-antibody-initiative
http://www.hupo.org/initiatives/human-antibody-initiative
http://www.proteinatlas.org/
http://www.antibodypedia.com/
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opportunity to analyze the protein expression  with single -

cell resolution (Fig 2A). Confocal microscopy gives the 

opportunity to study the subcellular distribution of the 

protein and resolve cell - to-cell variations (Fig 2B). 

 
 

 
Figure 2. A) Immunohistochemical  staining of Purkinje cells in 

cerebellum, stained with antibody towards protein CLEC2L (brown). B) 

Immunofluorescence staining of the protein PKM (green) that shows 

selective expression in the cytoplasm of a subset of U -2 OS cells. 
 

 How can data and reagents from the Human 

Protein Atlas be used as a complement to 

mass spectrometry studies?  
 

While mass spectrometry provides the standard for 

quantifying a certain set of proteins in a sample, 

antibody -based protein profiling provides spatial 

information  on protein expression patterns. Data from the 

HPA can thus be used to complement most MS based 

studies. It can both serve as an independent source of 

protein expression data and provide spatial information 

on protein distribution on a cell or subcellular level. The 

antigens generated in the HPA can also be used as spike -

in reagents for quantitative mass spectrometry. The 

antigens, called Protein Epitope Signature Tags (PrEST), 

are 50-100 amino acids long fused to an Albumin Binding 

Tag (ABP). Thanks to the ABP tag the PrESTs are ideal for 

use as isotope labelled quantitative standards for absolute 

quantification of the corresponding endogenous protein 

in Mass Spectrometry (5).  

 

 

 How are the HPA antibodies quality assured?  
 

Each antibody is tested according to HPA -standard quality 

assurance procedures, i.e. on Western blots, Protein Arrays, 

a specially designed tissue microarray, and on cells using 

immunofluorescence. The staining pattern is compared 

with previously published gene/protein characteri zation 

data and internally generated RNA -seq data. Recently 

gene silencing with siRNA has been introduced to the 

HPA quality assurance procedure (4). Currently nearly 300 

antibodies have been validated in this manner.  

 

 What important aspects should you co nsider 

when working with antibodies?  
 

First of all, gather as much information as possible about 

the antibody, before purchase. You may use a database to 

A 

B 
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help you find the right antibody, e.g. Antibodypedia 

(www.antibodypedia.com), where validated and sco red 

antibodies are listed by commercial or academic providers. 

Then, when you have the antibody at your bench, make 

sure to validate it in the assay you want to use it in, as 

the performance of most antibodies is context dependent.  

 

 Now that you have esta blished the map of the 

human tissue -proteome, what is next?  
 

The aim is to publish a rodent brain atlas this year, and to 

follow with a complete map of the human subcellular -

proteome, the human cancer proteome, and also a 

human plasma proteome. The Protei n Atlas is a 

continuous work; new data will be validated and curated 

and the results continuously added to the database.  

 
The human tissue Řenriched proteins.  

All tissue-enriched proteins are shown for 13 representative tissues or 

groups of tissues, stratified according to their predicted subcellular 

localization. Enriched proteins are mainly intracellular in testis, mainly 

membrane bound in brain and kidney, and mainly secreted in 

pancreas and liver. 

Uhl®n M et al, Science. 2015 Jan 23;347(6220):1260419 

 

 

 Tove Alm 
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New C-HPP Leadership  

 C-HPP Executive Committee (EC) Composition  
 

During 2014, a few changes were made in our C -HPP leadership composition. As Gyºrgy Marko-Varga, co-chair (2012ŕ

2014), took the HUPO secretary general job as of January 1, 2015, members of the C -HPP Principal Investigator Council 

(PIC) recently elected Lydie Lane at SIB, Geneva, Switzerland, as a new co-chair representing the EU region. Two newly 

elected EC members also joined the team: Chris Overall (America) at UBC, Canada Vancouver, and Fernando Corrales 

(Europe) at CIMA, University of Navarra, Pamplona,  Spain. The current EC composition is listed as follows:  

       

Young -Ki Paik  
William S.  

Hancock  
Lydie Lane  

Peter 

Horvatovich  
Chris Overall  Fuchu He  

Fernando  

Corrales 

Chair Co-Chair Co-Chair 
Secretary 

General 
MAL MAL MAL 

 

Position  Name  Affiliation  Term Ends  Remarks 

Chair 
Young-Ki Paik  

(Asia Oceania) 
Yonsei Univ., Seoul, Korea Dec 31, 2016 PI, Chr 13 

Co-Chairs 

William S. Hancock  

(America) 
Northeastern Univ., Boston, MA, US  Dec 31, 2015 PI, Chr 17 

Lydie Lane (Europe) SIB, Univ. of Geneva, Switzerland Dec 31, 2017 PI, Chr 2 

Secretary 

General 

Peter Horvatovich  

(Europe) 
Univ. Groningen, Groningen, Netherlands  Dec 31, 2016 Chr 5 Group  

WiKi Manager  

Members  

-at-Large 

Fuchu He (Asia Oceania) 
Beijing Proteome Research Center (BPRC), 

China 

Dec 31, 2015 PI, Chr 1 

Fernando Corrales  

(Europe) 
CIMA, University of Navarra, Spain  Dec 31, 2016 PI, Chr 16* 

Chris Overall (America) UBC, Vancouver, Canada. Dec 31, 2017 Chr 6 Group  

*filling up the remaining term left by the late Juan Pablo Albar.  
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Highlights of C -HPP Consortium Activities in 2014  

The following is a summary of C -HPP activities during 2014. Thanks to all of those colleagues who supported and 

encouraged our project as it has moved forward.  

1. JPR Special Issue was published: Part II, January 5, 2014 (total 35 papers)  

2. The 9th C-HPP Busan Workshop was successfully carried out (with 20 teams, >60 attendees)  

3. Distribution of C -HPP Member Certificates (metal plaques) to all authorized, established PIs in Busan (3/26/2014)  

4. An inaugural workshop on the řMissing ProteinsŚ was successfully carried out in Sydney with great enthusiasm 

(7/30/2014); it was hosted by Mark Baker (chromosome 7 PI) and his colleagues in the Australazian community  

5. The 10th C-HPP Bangkok Workshop was carried out as well; Visith Thongboonkerd and his colleagues did a superb 

job in this workshop (8/9/2014), where special metal souvenirs (with each PIŚs name) were presented 

6. The 11th C-HPP Workshops were held in Madrid during the Madrid HUPO Congress (10/5 ŕ8/2014); the Symposium 

on New Technology, poster session, PIC meeting, and plenary session were also carried out  

7. A joint workshop of the HPP (B/D -HPP and C-HPP) was held in Segovia with more than 100 participants; local hosts, 

Fernando Corrales and his chr omosome 16 team, arranged all the logistics for the welcome party; many interesting 

topics on joint HPP efforts were discussed with very fruitful conclusions  

8. Newsletter (No. 3) was published (3/2/2014); it can be downloaded at either www.c -hpp.org or wiki site  

http://c -hpp.webhosting.rug.nl/tiki -index.php?page=C-HPP%20Newsletters 
 

 

A Sketch of the Annual C -HPP Council Meeting in Madrid  

The HUPO Congress in Madrid began on October 5, 2014, 

where more than 1600 international participants gathered 

together to enjoy a full 4 days of proteomics research 

(see pictures). 

   
At the opening session, Fernando Corrales (left), Chair of the Madrid 

Congress Committee declared an opening of the meeting. Mathias 

Uhlen, Sweden (middle) , and Fuchu He (right) , China presented the 

plenary lectures on the major accomplishments of the HUPO HPP 
 

The C-HPP Principal Investigator Council Meeting  (PIC) 

was held in Madrid on the morning of October 8, 2014, 

where council members made a few key decisions on the 

terms of EC members, which was followed by an open 

discussion on several pending issues regarding the 

consortiumŚs future directions. The agenda was presented 

to the PIC, which was previously selected at the C -HPP EC 

meeting held on October 6. In his opening remarks, Prof. 

Young-Ki Paik, Yonsei University, Seoul, Korea, chair, 

eulogized Dr. Juan Pablo Albar, former C -HPP EC member 

and co-chair of the  HUPO Congress Organizing 

Committee, who died suddenly in July 2014.  

http://c-hpp.webhosting.rug.nl/tiki-index.php?page=C-HPP%20Newsletters
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C-HPP PIC meeting on Oct. 8 ( top ) and EC meeting on Oct. 6 

(bottom ) during  HUPO Congress in Madrid, Spain.  
 

In Part 1,  Fernando Corrales of the University of Navarra, 

Pamplona, Spain, provided members with some updates 

on the chromosome 16 project with respect to its new 

structure and research direction (see ŗMinutes of 2014 PIC 

meetingŘ at http://c -hpp.webhosting.rug.nl/tiki -index.php? 

page=General%20meeting ). Pengyuan Yang of Fudan 

University, Shanghai, China, highlighted the recent 

progress of the projects on chromosomes 1, 8, and 20, 

which have been well supported by the Chinese 

government (see details on the Chinese Grant News in 

the ŗNational TeamsŚ activityŘ section). He emphasized the 

endeavors of the high -tech programsŚ support of the joint 

proteomics projects for ŗBig DataŘ analysis and studies on 

missing protein identification with biological research and 

epigenetics using MRM technology. Lastly, on behalf of  

Joshua Labaer, Arizona State University, USA (chromosome 

10), Manuel Fuentes briefly presented the current state of 

the hu man cDNA expression system, which can be used 

for SRM assays and various biological validation studies of 

missing proteins in the C -HPP. This system will also be 

useful for identifying the right human cells and tissues 

where missing proteins may be enriche d. This resource 

will be shared with the C -HPP teams. 

In Part 2,  Bill Hancock, co-chair, led the main discussion 

session, where adjustments of C -HPP EC membersŚ terms 

and related topics were reviewed and discussed with a 

few important decisions. (1) Office rsŚ terms have been 

harmonized with each calendar year (Jan. 1 ŕDec. 31), 

effective immediately. (2) The resignation of Gyºrgy 

Marko-Varga was approved, leaving the vacant position of 

co-chair in the EC membership. (3) A proposal for a 1 -

year extension of o ne of the co -chairsŚ terms was also 

approved to stabilize the organization, allowing Young -Ki 

Paik to serve as chair until the end of 2016. This 

adjustment also makes each co -chairŚs term end at the 

end of different years (as opposed to their terms all 

ending at the same time; see EC composition table).  

In Part 3,  Young-Ki Paik led the election process of new 

EC members via the voting of the PIC. As a result, 

Fernando Corrales and Chris Overall were unanimously 

elected as new EC members. All PIC members tha nked 

Carol and Gyºrgy for their dedicated service as the 

inaugural EC members during the past 3 years (2012 ŕ

2014). In the middle of January 2015, PIC members also 

elected Lydie Lane as co-chair, representing the EU region. 

Lydie Lane filled the position th at Gyºrgy Marko-Varga 

vacated at the end of 2014. The roles and terms of all EC 

members are listed in the table (see above section) . 

In Part 4,  there was an open discussion about how to 

further stimulate C -HPP activities, which included an 

evaluation of ea ch teamŚs performance by SSAB members 

(based on the publications, attendance at major C -HPP 

meetings, and responsiveness to C -HPP activities), more 

http://c-hpp.webhosting.rug.nl/tiki-index.php?page=General%20meeting
http://c-hpp.webhosting.rug.nl/tiki-index.php?page=General%20meeting
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support from the chromosome zero group (e.g., resources 

pillar of the HPP), the high quality of all bioinfor matics 

datasets, and active interactions between C -HPP teams 

and B/D teams. There were many good suggestions and 

action items from this session (see the minutes of the PIC 

at Wiki site http://c -hpp.webhosting.rug.nl/tiki -index.php). 

In Part 5,  a few plans for 2015 were presented and 

discussed by PIC members: (1) a Pre-Milan Workshop and 

a Milan C -HPP Showcase as part of World EXPO 2015 

(June 23, 2015) (to be hosted by Paola Roncada and 

Andrea Urbani); (2) a JPR special issue to be published on 

September 2015; and (3) the 13th C -HPP Workshop at the 

Vancouver HUPO Congress, September 27ŕ30, 2015. At 

the end of the PIC meeting, Young -Ki Paik thanked all PIC 

members and their associates for the succes sful meeting 

with fruitful outcomes. The meeting was adjourned at 

9:15 am. 

 

Summary of 11th C -HPP Workshop in Madrid, Spain  

This report covers C -HPP scientific activities during the 

Madrid Congress (Oct. 5 ŕ8, 2014) in Spain, where two 

meetings were jointly hosted by both the C -HPP and B/D-

HPP (e.g., General Investigators meeting on Sunday, Oct. 

5, and the plenary session on Wed ., Oct. 8). On Sunday 

morning, October 5, all HPP groups (chaired by Gil 

Omenn, University of Michigan, Ann Arbor, USA) 

participated in the ŗHPP General Investigators meetingŘ 

from 10:00ŕ16:00, where newly emergent issues were 

discussed extensively with so me slide presentations. 

Following a brief overview of the key agenda, including 

such topics as progress, metrics, and publications by Gil 

Omenn, the chair of each consortium gave a brief 

summary of the highlights of the activities of the B/D -

HPP (by Ruedi Aebersold) and the C -HPP (by Young-Ki 

Paik). In the discussion sections at the working lunch, HPP 

colleagues exchanged their views on the bioinformatics 

pillar (Amos Bairoch, Lydie Lane, Eric Deutsch), the 

activities of the Ab and MS resource pillars (Emma  

Lundberg, Bruno Domon), the large datasets available 

from several sources, including two Nature papers on the 

HPP (Pandey and Kuster Labs), PeptideAtlas, PXD, and 

neXtProt. Special attention was paid to the bioinformatics 

approaches across the interconsor tium teams. A few SSAB 

members also provided their comments on the direction 

of the HPP (Mike Snyder, Cathy Costello, John Yates). Key 

issues included HPP metrics based on the PeptideAtlas 

released in August 2014, neXtProt released in October 

2014, and the  basis of HPP papers to be submitted in the 

coming months. In addition, the participants touched on 

some strategies for the formation of a working group to 

address the false-discovery rate (FDR) problem, rigorous 

quality thresholds, and the approaches for the 

identification of missing proteins. In a town hall -type 

meeting, both the B/D -HPP and C-HPP groups tried to 

find a cooperative way to enhance the data quality and 

communication on common interests (e.g., disease 

biology, missing proteins, technology de velopment, etc.).  

On Monday, October 6,  the C-HPP consortium held a 

scientific session on ŗNew TechnologyŘ led by Prof. Bill 

Hancock, co-chair. In this session, leaders from different 

working groups presented their views on the SRM 

measurements of missing proteins (Christoph Borchers, 

Rob Moritz, Ulrike Yassene), integration of RNA -seq data 

into proteomics (Siqi Liu, Gyºrgy Marko-Varga, Ravi 

Sirdeshmukh), ASV matters (Gil Omenn, Akhilesh Pandey), 

and the integrated HPP browsers (Dong Li and Ed Nice). 

http://c-hpp.webhosting.rug.nl/tiki-index.php
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Stimulatory discussions followed each presentation (visit 

Wiki for details).  

On Tuesday, October 7,  a poster session was held in 

the exhibition hall, which was chaired by Prof. Gyºrgy 

Marko-Varga, co-chair (picture). There were nearly 50 

posters presented by the  C-HPP group, and Young 

Investigators Awards were given to the outstanding 

presenters: Seul-Ki Jeong (Yonsei Proteome Research 

Center, Seoul, Korea), Heeyoun Hwang (Korea Basic 

Science Institute, Chungbuk, Korea), Hongdong Li 

(Computational Medicine and Bi oinformatics, University of 

Michigan, Ann Arbor, MI, USA), Ekaterina Poverennaya 

(Institute Of Biomedical Chemistry, RAMS), Carmen 

Gonz§lez (Centro Nacional De Biotecnologia [CNB-CSIC], 

Madrid - Espa¶a), Alessio Soggiu (Department of 

Veterinary Science And Public Health, University Of Milan), 

and Hsin-Yi Wu (Academia Sinica, Taipei, Taiwan). 

Congratulations to all of the awardees.  

 

 
(top) C-HPP poster session on Oct. 7 (bottom) The C-HPP HUPO 

Young InvestigatorsŚ Awardees: from left ŕ Pierre Legrain (HUPO 

president), Alessio Soggiu, Ekaterina Poverennaya, Carmen Gonz§lez, 

Hsin-Yi Wu, Heeyoun Hwang, Seul -Ki Jeong, Gil Omenn (on behalf of 

Hongdong Li ) and Gyºrgy Marko-Varga (Co-chair of C -HPP) 
 

On Wednesday morning, October 8,  the PIC meeting 

was held from 8:00ŕ9:20 AM. Details on the discussion 

topics are summarized in the ŗPIC meeting reportŘ session. 

 
On Wed afternoon, Oct 8, 2014, HPP Plenary session (Co -Chaired by Gil Omenn  and Young -Ki Paik) was held in the main auditorium where the 

leaders of HPP and participants discussed and shared their views on the major milestones, emerging issues and future directio ns of HUPO HPP. 
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Summary of the Joint C -HPP-B/D -HPP Workshop in Se govia, Spain  

Time and Venue: October 9, 2014, Escuela Universitaria de Magisterio de la Universidad de Valladolid, Campus Mar²a Zambrano, 

Plaza Colmenares nń 1, Segovia, Spain 

  

This joint workshop was designed to stimulate various 

ongoing efforts under the umbrella of the HUPO HPP, 

which is composed of two consortia (C -HPP and B/D-HPP) 

and the resources and technology pillars. Aided by the 

bioinformatics developments, the HPP com munity has 

focused on a few areas, including but not limited to (1) 

proteogenomics data integration to reveal the effects of 

genetic variability on the proteome; (2) development of a 

new generation of antibodies for protein trace analysis to 

explore subcel lular localization; and (3) application of new 

technologies to the identification of missing proteins in 

biological samples. The recent publication of two large 

datasets for the HPP in Nature by the Akhilesh Pandey 

(Johns Hopkins University School of Medic ine) and 

Bernhard K¿ster (Technische Universitat Munich) labs 

showed the importance of data management and quality 

assessment for the proteomics community. This workshop 

also had the common goal of bringing together the 

applied proteomics group at the B/D -HPP and the 

technology -oriented consortium of the C -HPP. It should be 

noted here that Fernando Corrales and his colleagues in 

Madrid made a great effort to make this meeting 

successful and fruitful. This meeting was jointly organized 

by the leaders of the HPP and PROTEORED: Fernando 

Corrales, Concha Gil, Madrid, Gil Omenn, Tadashi 

Yamamoto, Young-Ki Paik, Bill Hancock, Ruedi Aebersold, 

and Jennifer van Eyk. 

 Session 1: Common Reagents and Resources for 

HPP Networks 
 

Ulrika Qundos from SciLifeLab  (Sweden) provided a 

comprehensive presentation on both a tissue -based map 

of the human proteome explored by the Human Protein 

Atlas (HPA) and the cross -validation of HPA antibody data 

with MS measurements, RNA -seq, and other publicly 

available data. HPA is now providing images at a single -

cell resolution of protein distribution based on antibodies; 

their collections include 13 million annotated images. 

Results mentioned in this presentation were included in a 

recent Science article, entitled, ŗTissue-based map of the 

human proteomeŘ (http://dx.doi.org/10.1126/science.1260419 ) 

authored by Mathias Uhl®n and his colleagues. Eduard 

Nice from the Monash University (Australia) showed a 

strategy using high -throughput antibodies for the 

detection of missing proteins in collaboration with 

SciLifeLab. Gyºrgy Marko-Varga (Lund University, Sweden) 

and Henry Rodrig uez (NCI, USA) gave an overview of the 

strategy to develop and access samples in biobanks.  

http://dx.doi.org/10.1126/science.1260419
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In Segovia, Oct 9, 2014, more than 110 HPP scientists shared their 

views on some key matters arising from proteomics data management 

and standards in both C -HPP and B/D-HPP, and more efficient joint 

efforts between two consortia within HPP . 
 

 Session 2: Defining  Highly Informative Sets of 

Proteins for Studies on Specific Diseases: Moving 

from an HPP Focus on Missing Proteins to the 

80% of Known Proteins  
 

Peter Bergsten from Uppsala University (Sweden) 

presented a proteomics study on the analysis of 

consecutive islet protein datasets for understanding 

obesity-associated type 2 diabetes mellitus. Eric Deutsch 

(Institute for Systems Biology, USA) provided an update 

on the bioinformatics resources of the PeptideAtlas 

project components, including PeptideAtlas, Trans 

Proteomics Pipeline, SRMAtlas, PASSEL, SRMQuantAtlas, 

and SWATHAtlas. PeptideAtlas contains peptides with 

MS/MS spectra, representing 50% of human proteins, and 

SRMAtlas provides support for efficient SRM assay design 

for 99% of the human proteome based on  synthetic 

peptides. Currently, neXtProt includes data from SRMAtlas 

to represent the available MS/MS spectra for SRM -type 

peptide measurements. SWATHAtlas includes a spectral 

library for the identification of 10,000 proteins. Eric 

Deutsch highlighted that  peptides corresponding to two 

olfactory receptors were present in the high quality 

spectral library of PeptideAtlas: one is low quality and the 

other corresponds to a frequent variant of a high -

abundant protein, with no solid protein evidence for an 

olfactory receptor. Christoph Borchers (University of 

Victoria, Canada) presented the results of an 

interlaboratory assessment of SRM/MRM assays, whereas 

George Rosenberg (ETH, Zurich) showed the PAN -human 

repository, consisting of the SWATH spectra library tha t 

was built from 331 MS measurements of various tissues 

and cell types, and can now be applied to the 

quantification of 10,000 human proteins.  

To facilitate the collaboration between the C -HPP 

consortium and the B/D -HPP group, short talks on the 

ongoing st udies of heart and vascular diseases (Peipei 

Ping), liver diseases (Fuchu He), cancer (Ruth Huttenhain), 

and kidney diseases (Tadashi Yamamoto) were presented. 

In addition, Bruno Domon talked about the 

ProteomeAnalyzer project (B/D -HPP) with the aim of 

developing a robust, low -cost, high -throughput triple -

quadruple instrument to better link the proteomics 

research community to clinical application and research.  

 Session 3: Combined C-HPP + B/D-HPP Studies 

of Proteome Biology and Disease  
 

Ongoing joint C -HPP and B/D-HPP studies were 

presented in this session by showing the integration of 

disease- and technology -driven programs of HUPO. Joint 

efforts on the MS -based automated PTM analysis and 

biological characterization of brain proteins (done by Jong 

Shin Yoo, PI of chromosome 11 group, KBSI, Korea) and 

glioblastoma were presented  by Young-Mok Park (HBPP, 

KBSI, Korea). The cancer biomarker discovery program 

using the combined resources and technologies of the 

B/D-HPP and C-HPP were presented by Gyºrgy Marko-

Varga (Lund University) and Hui Zhang (Johns Hopkins, 

US). Ravi Sirdeshmukh (Bangalore, India) reported a joint 

study for mapping protein isoforms (chromosome 12 of 

the C-HPP) and characterizing biological functions (with 

the B/D -HPP) based on RNA-seq prote ogenomics data 

integration. Takeshi Tomonaga (National Institute of 

Biomedical Innovation: B/D -HPP) and Yu-Ju Chen (Taipei, 

Taiwan: chromosome 4 PI) developed a combined 

approach for characterizing missing membrane -
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embedded proteins and applications to stu dies of 

proteome changes in various diseases as a part of the 

AOHUPO Membrane Proteome Initiative (chaired by Bill 

Jordan, New Zealand). 

 

 
Luncheon time chat on the Milan workshop in 2015  (Top) Panel 

discussion on the PTM, glycol -biology, pr otein interaction and ASV  in 

Session 4 (Bottom) . 
 

 Session 4: Data Resources, Data Standards, and 

Common Informatics Tools  
 

This session began with a panel discussion on the update 

of HPP metrics for high -confidence protein identification 

and missing proteins. With the integration of major 

datasets available in PeptideAtlas (August 2014), GPMdb, 

neXtProt (Oct. 2014), and Human Protein Atlas resources, 

Lydie Lane (SIB, Switzerland), Eric Deutsch (ISB, USA), 

Ulrika Qundos (SciLife Lab, Sweden), Alberto Pascual-

Montano (Spain), Fernando Corrales (Spain), and the 

representative of the Integrated Human Proteome 

Browser (IHPB) Working Group shared their views on a 

better way to maintain high standards for data 

production. The discussion topics also included (1) the 

reinforcement of policies on dataset deposition at 

proteomeXchange, (2) protocols to apply stringent protein 

FDR (false-detection rate) thresholds, and (3) the 

reanalysis of datasets using standard PeptideAtlas and 

GPMdb pipelines. In this session, the creation of the IHPB 

with major groups developing tools to browse the human 

proteome, such as Caper (China: chromosomes 1, 8,  and 

20), TPB (Australia: chromosome 7), genome -wide PDB 

(Korea: chromosomes 9, 11, and 13), was announced. 

Intensive discussion focused on the importance of the 

identification of missing proteins (e.g., proteins having 

restricted tissue expression, low ab undance, high -

hydrophobicity, low molecular weight, and members of 

highly homologous protein families). Lydie Lane and 

Amos Bairoch provided updated information on neXtProt. 

Alberto Pascual-Montano introduced the development of 

a proteogenomics dashboard t ool to identify cell lines 

and tissues, which may express missing proteins using 

mRNA data. The computational mass spectrometry 

initiative of HUPO to enhance bioinformatics development 

was also presented by Shoba Ranganathan. In the second 

part of the pane l discussion led by Cathy Costello (Boston 

University, USA), topics such as post-translational 

modifications, alternative splice variants, protein 

interactions, and protein and glycan chemistry were 

discussed by William Hancock (Northeastern University, 

USA), Hisashi Narimatsu (Research Center for Medical 

Glycoscience, AIST, Japan), Naoyuki Taniguchi (RIKEN 

Advanced Science Institute, Japan), and Gil Omenn (Univ. 

Michigan, USA) (picture). The meeting was adjourned 

after final remarks, conclusions, and persp ectives on the 

C-HPP project presented by Cathy Costello, Pierre Legrain, 

Mark Baker, and Gil Omenn.  

 


