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Genome → Proteome → Function
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Human Proteome Map/Atlas

• HPP-HUPO

• ProteomicsDB

• Human Protein Atlas

Nature, 2014

Start in 2010, 
international efforts

Science, 2015

Major Human Proteome DBs

（Antibody-based）

（LC/MS/MS）

（Human Proteome Project）

UniProt/SwissProt, NCBInr, … 



Nature 2014, the Human Proteome

18,097 gene products17,294 gene products 4



Criticism for merging datasets

These draft maps should be withdrawn! 
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30% false positives!

LC/MS/MS runs
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11,206 proteins

6,088 false hits 
estimated by target-decoy 
search） Juergen Cox (Max Planck) 



ProteomicsDB; self-corrected

18,097 proteins (original)

7



What is jPOST?

Supported by NBDC-JST since 2015

http://jpostdb.org

for Data Integration 
& Sharing

in Life Science
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MS raw data with
metadata are stored in
ProteomeXchange
formats. 9

jpostdb.org



jPOST Repository
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JPST000
210

Colorectal cancer cell line

Colorectal cancer tissue
JPST000

203

Species: Homo sapiens 
(Human)
Tissue: SW-480 cell, 
SW-620 cell
Disease: 
adenocarcinoma

JPST000
208

Users

JPST000
205

JPST000
207

JPST000
204

JPST000
206

Project ID “Sample preset”のメタ
データ

Species: Homo sapiens 
(Human)
Tissue: colon
Disease: carcinoma

Species: Homo sapiens 
(Human)
Tissue: colorectal 
cancer cell

Species: Homo sapiens 
(Human)
Tissue: colon, colorectal 
cancer cell

JPST000
203

JPST000
204

JPST000
210

Species: Human
Sample Type: Tissues
Organ: Colorectum
Disease: Cancer
Disease name: Colorectal 
cancer

JPST000
208

JPST000
205

JPST000
207

JPST000
206

Species: Human
Sample Type: Cell line 
(HCT116)
Organ: Colorectum
Disease: Cancer
Disease name: Colorectal 
cancer

Species: Human
Sample Type: Cell line (SW480, 
SW620)
Organ: Colorectum
Disease: Cancer
Disease name: Colorectal cancer

Curator
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Manual curation of metadata



Proteomics community efforts 
against false hits
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Malaria Plasmodium falciparum proteome by 
high-accuracy mass spectrometry in 2002

2 million 
deaths/ 
year

- Anopheles mosquito
- human

Hosts
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Gametocytes

asexual sexual

1-5 *10 E 7 cells

infected RBCs

Proteomics of blood stages
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103 35

226

350

Malaria proteins 
Total unique: 1289

Trophozoites
+Schizonts

Gametocytes Gametes

94 152241

68 56

204

228

human proteins 
Total unique: 1043

Identified proteins

New vaccine candiates

ca. 200 hypothetical proteins 
with transmembrane domains  

Most known merozoite surface 
proteins identified.

Nature, 2002, 419, 537-54116



Nature: Malaria special issue in 2002

So sad.....😢😢😢😢
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Umm, too wide search space?? 
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This should be prohibited!!
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Variable mod: De-amidation (N, Q)
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Target-Decoy Approach for estimating FDR(%)

Forward Database Decoy Database 

Hit 
proteins False hit proteins

False Discovery Rate = False Positive/(False Positive + True Positive)
21
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Target-decoy search for all merged data

17,294 genes (84%)

11,206 genes (57%)

Juergen Cox (Max Planck) 

Target-decoy search for all merged data
1% FDR at protein level
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Target-Decoy Approach for Ultra Large Datasets

Forward Database Decoy Database 

Hit 
proteins

False hit proteins

<<
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ProteomicsDB; self-corrected

18,097 proteins (original)
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jPOST re-analysis
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Universal index for annotated MSMS spectra

How can we merge the results 
from different sources?

jPOST score
• based on peak annotation in MSMS
• search engine independent
• MS instrument independent
• search DB independent 
• can be used as universal threshold 

for peptide identification
27
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PST-based jPOST SCORE

jPOST score 1. b, y-ion coverage
2. tag length
3. uncovered length

Mascot score Rank: 9176/19176
jPOSTscore Rank: 1073/19176
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Improve the 
score function

Lukas Kall, 2017

False Discovery Rate

30



Dataset:PXD005159

Tryptic peptides from 
human HeLa cells

by Thermo Q-Exactive
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jPOST customizable database ‘Slice’
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Search boxes for filtering 
datasets by the experimental 

metadata from jPOST database

jPOST slice database
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Selected dataset list 
called ‘ slice ’

jPOST slice database
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Peptide 
mapping

PTM site
(phospho)

Phospho-site 
linkage

UniProt
annotation

Protein browser
jPOST slice database

35



Proteoform browser shows peptide sharing

jPOST slice database
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jPOST database

KEGG pathway mapping  with absolute
quantitative value
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Missing protein search

jPOST database

using latest                      & peptide uniqueness checker
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jPOST meets C-HPP 
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Hunting Missing Proteins using jPOST 
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iMPAQT- Validation of Missing Proteins 

MP

IMPAQT: Matsumoto et al., Nat Methods. 2017 Mar;14(3):251-258)

impaqt.jpost.org
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Conclusions
• The jPOST repository, re-analysis and database have been

successfully developed.
 The jPOST repository is a part of ProteomeXchange.
 Re-analysis is based on jPOST score, independent of search engines.
 The jPOST team is involved in HPP, missing protein “next 50 challenge”

projects.

• The jPOST scoring could be extended to proteomic analysis with
wider search space such as proteogenomics and metaproteomics.
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