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The Overall Goals of the HPP
1. Make proteomics a full counterpart to genomics: 

Enhance the work of the entire biomedical research 
community with high-throughput instruments, 
reagents, specimens, pre-analytical preparation, and 
knowledge bases for identification, quantification, 
and characterization of proteins in network context.

2. Complete in stepwise fashion the Protein Parts List--
identifying and characterizing at least one protein 
product and as many PTM, SNP, and splice variant 
isoforms as possible from all of the 20,300 human 
protein-coding genes that are expressed.



Human Proteome Project: Organization



Human Proteome Project
Integration of human proteome information and resources



Chromosome-centric C-HPP

Analogy to the Human Genome Project
Goals
– Map and annotate the entire human protein set 

encoded in each chromosome
– Cooperation of 25-membered international 

consortium
– 24 chromosomes and mitochondria



Chr. 12♠
Thailand Chr. 13

Korea Chr. 14
France

Chr. 15
Brazil

Chr. 16
Spain

Chr. 17
USA

Chr. 18
Russia

Chr. 19+

Sweden

Chr. 20
China

Chr. 21
Canada

Chr. 22
USAChr. X

Japan
Chr. Y
Iran

Chr. 1
China

Chr. 2
Swiss

Chr. 3
Japan

Chr. 4
Taiwan

Chr. 5
Netherlands

Chr. 6
Canada

Chr. 7●

ANZ

Chr. 8
China

Chr. 9
Korea

Chr. 10
USA

Chr. 11
Korea

Chromosome-Centric     
Human Proteome Project

2012 - 2022 
www.c-hpp.org

●Australia & New Zealand
♠Hong Kong China, India, Taiwan, Thailand
+ China, India, Norway, USA, Sweden, Mt., Mitochondria
HQ: Yonsei Proteome Research Center, Seoul, Korea

Mt.
Italy





Biology/Disease-HPP

Expand understand of the human proteome with 
focus on biology research aspects and ongoing 
disease-focus research
All active pre-existing initiatives elected to join 
the B/D-HPP (Biofluid and organ proteome etc.)
New Initiatives:  Diabetes, Cancers, Infectious 
Diseases, Auto-Immune Disorders, the Eye, 
Epigenetics, Mitochondria (shared with C-HPP).
Latest team is Pedi-Ome (Pediatrics).
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Potential deliverables from the synergistic collaboration between the C-HPP and B/D-HPP



HPP Datasets
Dataset Guidelines developed together with PSI and 
PX with HPP KnowledgeBase Pillar
MIAPE compliance, PSI compliance and submitted to 
ProteomeXchange via PRIDE (MS/MS) or 
PASSEL/PeptideAtlas (MRM)
PXD identifier must appear in last line of Abstract and 
be described in Methods
PX links neXtProt/UniProt/SwissProt, PeptideAtlas, 
GPMDB, with anticipated addition of MassIVe and 
iProX



Data exchange and utilization through ProteomeXchange by the C-HPP consortium members



The HPP Master Table
for the Parts List

A starting point for the HPP: For how many of 
the protein-coding genes do we have confident 
evidence of a protein product?
How many “missing” proteins must be found 
to complete the Human Proteome “parts list”?
What are the attributes of the leading data 
repositories/knowledge bases for the launch 
and deliverables of the HPP?



The Data Resources for the HPP
Ensembl (current version) provides the number 
of protein-coding genes.
neXtProt, Peptide Atlas, and GPMdb provide 
the numbers of high-confidence proteins 
identified through mass spectrometry
Human Protein Atlas provides the number of 
proteins for which polyclonal antibodies have 
detected protein expression by immuno-
histochemistry (66 cell types, 48 tissues).
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Additional Steps for the C-HPP
Develop shared resource centers to prepare and 
distribute specific cell lines (link with 
ENCODE) and clinical specimens
Perform proteomics on unusual cell types
Perform top-down proteomics of intact proteins 
to better identify splice variants and SNVs
Expand work on PTMs
Develop ultrasensitive LC/MS for microsamples
Reveal cis-regulatory phenomena



Next Steps for the B/D-HPP

Make available/promote use of SRM Atlas, spectral 
libraries, directions for choice of transitions to 
monitor
Create priority protein and SRM peptide lists for 
specific organs and specific diseases for widespread 
use (diabetes, ovarian cancers)
Systematically capture data about PTMs, 
SNPs/SAAPs, splice isoforms, mutations/sequence 
variants; relate to biological networks and functions
Plan B/D-HPP J Proteomics series of articles from 
Madrid HUPO-2014 Congress



Unmet Needs for PSI/MIAPE Standards

Standards for various PTMs, including site, 
stoichiometry, cross-talk, functional effects
Standards for splice isoforms, including splice 
junctions, mechanism of splicing, and 
functional consequences—recognizing 
differential expression of splice variants, 
sometimes with opposing actions, from the 
same gene



Unmet Needs for PX
Standards for additional data resources to join 
the ProteomeXchange---recognizing that HPP 
teams, and others, are producing a variety of  
browsers and data resources
As PX grows further, a sorting mechanism by 
species, organ, laboratory, and nature of study 
will add value for users
Cooperation with journals to require inclusion 
of PXD identifiers and public release of data



Potential Applications of HPP to 
Regulatory World

The HPP results and careful curation and 
annotation in Peptide Atlas, GPMDB, 
neXtProt, and Human Protein Atlas provide a 
valuable resource for credibly identified 
proteins, peptides, and protein variants.
Pathway and network analysis of these 
findings can point to potential drug targets, as 
well as off-target effects and resistance 
mechanisms.
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