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Analyzing the First Drafts of the Human Proteome

lakes Ezkurdia,' Jesas Vﬁzquez,§ Alfonso Valencia,” and Michael Tress®™™

The results of our analysis show that both studies are
substantially overestimating the number of protein coding and
noncoding genes they find. We suggest that the experimental
data from these two should be used with great caution, and we
feel that these two unique draft maps of the human proteome

should be put on hold until they can be carefully analyzed.




Nature 2014, the Human Proteome

MNature. 2014, DOL: 10.1038/nature13302, PMID: 24870542

A draft map of the human proteome

Min-Sik Kim; Sneha M Pinto; Derese Getnet; Raja Nirujogi; Srikanth S
Manda; Raghothama Chaerkady; Anil K Madugundu; Dhanashree 5
Kelkar; Ruth Isserlin; Shobhit Jain; Joji K Thomas; Babylakshmi
Muthusamy; Pamela Leal-Rojas; Praveen Kumar; Nandini A
Sahasrabuddhe; Lavanya Balakrishnan; Jayshree Advani; Bijesh George;
Santosh Renuse; Lakshmi N Selvan; Arun H Patil; Vishalakshi Manjappa;
Aneesha Radhakrishnan; Samarjeet Prasad; Tejaswini Subbannayya;
Rajesh Raju; Manish Kumar; Sreelakshmi K Sreenivasamurthy;
Arivusudar Marimuthu; Gajanan | Sathe; Sandip Chavan; Keshava K
Datta; Yashwanth Subbannayya; Apeksha Sahu; Soujanya D Yelamanchi;
Savita Jayaram; Pavithra Rajagopalan; Jyoti Sharma; Krishna R Murthy;
Mazia Syed; Renu Goel; Aafaque A Khan; Sartaj Ahmad; Gourav Dey;
Keshav Mudgal; Aditi Chatterjee; Tai-Chung Huang; Jun Zhong; Xinyan
Wu; Patrick G Shaw; ... (22 more)

The availability of human genome sequence has transformed biomedical

research over the past decade. However, an equivalent map for the
human proteome with direct measurements of proteins and peptides

does not exist yet. Here we present a draft map of the human proteome

using high-resolution Fourier-transform mass spectrometry. In-depth

proteomic profiling of 30 histologically normal human samples, including

17 adult tissues, 7 fetal tissues and & purified primary haematopoletic
cells, resulted In Identification of proteins encoded by 17,294 genes

accounting for approximately 84% of the total annotated protein-coding

genes in humans. A unique and comprehensive strategy for
protecgenomic analysis enabled us to discover a number of novel
protein-coding regions, which includes translated pseudogenes, non-
coding RMAs and upstream open reading frames. This large human
proteome catalogue (available as an interactive web-based resource at
hittp/fwww.humanproteomemap.org) will complement avallable human
genome and transcriptome data to accelerate biomedical research in
health and disease.

17,294 gene products

Mature. 2014 , DO 10.1038/nature 13319

Mass-spectrometry-based draft of the

human proteome

Mathias Wilhelm; Judith Schlegl; Hannes Hahne; Amin Moghaddas
Gholami; Marcus Lieberenz; Mikhail M. Savitski; Emanuel Ziegler;
Lars Butzmann; Siegfried Gessulat; Harald Marx; Toby Mathieson;
Simone Lemeer; Karsten Schnatbaum; Ulf Reimer; Holger
Wenschuh; Martin Mollenhauer; Julia Slotta-Huspenina; Joos-
Hendrik Boese; Marcus Bantscheff; Anja Gerstmair; Franz Faerber,
Bernhard Kuster

Proteomes are characterized by large protein-abundance
differences, cell-type- and time-dependent expression patterns and
post-translational modifications, all of which carry biological
information that is not accessible by genomics or transcriptomics.
Here we present a mass-spectrometry-based draft of the human
proteome and a public, high-performance, in-memory database far
real-time analysis of terabytes of big data, called ProteomicsDB. The
information assembled from human tissues, cell lines and body
fluids enabled estimation of the size of the protein-coding genome,
and identified organ-specific proteins and a large number of
translated lincRNAs (long intergenic non-coding RNAs). Analysis of
messenger RNA and protein-expression profiles of human tissues
revealed conserved control of protein abundance, and integration
of drug-sensitivity data enabled the identification of proteins
predicting resistance or sensitivity. The proteome profiles also hold
considerable promise for analysing the composition and
stoichiometry of protein complexes. ProteomicsDB thus enables
navigation of proteomes, provides biological Insight and fosters the
development of proteomic technology.

18,097 gene products



Target-decoy search for all merged data

BE ..omde

Juergen Cox (Max Planck)

Mature. 2014, DOL: 10.1038/nature13302, PMID: 24870542
A draft map of the human proteome

Min-Sik Kim; Sneha M Pinto; Derese Getnet; Raja Nirujogi; Srikanth 5
Manda; Raghothama Chaerkady; Anil K Madugundu; Dhanashree S
Kelkar; Ruth Isserlin; Shobhit Jain; Joji K Thomas; Babylakshmi
Muthusamy; Pamela Leal-Rojas; Praveen Kumar; Nandini A
Sahasrabuddhe; Lavanya Balakrishnan; Jayshree Advani; Bijesh George;
Santosh Renuse; Lakshmi N Selvan; Arun H Patil; Vishalakshi Manjappa;
Aneesha Radhakrishnan; Samarjeet Prasad; Tejaswini Subbannayya;
Rajesh Raju; Manish Kumar; Sreelakshmi K Sreenivasamurthy;
Arivusudar Marimuthu; Gajanan | Sathe; Sandip Chavan; Keshava K
Datta; Yashwanth Subbannayya; Apeksha Sahu; Soujanya D Yelamanchi;
Savita Jayaram; Pavithra Rajagopalan; Jyoti Sharma; Krishna R Murthy;
Mazia Syed; Renu Goel; Aafaque A Khan; Sartaj Ahmad; Gourav Dey;
Keshav Mudgal; Aditi Chatterjee; Tai-Chung Huang; Jun Zhong; Xinyan
Wu; Patrick G Shaw; ... (22 more)

The avallability of human genome sequence has transformed biomedical
research over the past decade. However, an equivalent map for the
human proteome with direct measurements of proteins and peptides
does not exist yet. Here we present a draft map of the human proteome
using high-resolution Fourier-transform mass spectrometry. In-depth
proteomic profiling of 20 histologically normal human samples, including
17 adult tissues, 7 fetal tissues and & purified primary haematopoletic
cells, resulted In [dentification of proteins encoded by 17,294 genes
accounting for approximately 84% of the total annotated protein-coding
genes in humans. A unique and comprehensive strategy for

17,294 genes (84%)

Target-decoy search for all merged data
1% FDR (protein level)

1/3[i%t“}"7‘:¢07‘:o 0oo0o0
11,206 genes (57%)



Number of identified peptides/proteins
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ProteomeXchange: 3,802 datasets up until 1st April, 2016

Origin:
885 USA
465 Germany
342 Urn;nited Kingdom Top Species studied by at least 20 datasets:
264 China :
194 France Type: 1526 Homo sapiens
%gg gae;:ggland 2429 PRIDE partial 485 Mus musculus
126 Switzerland 1016 PRIDE complete 150 Saccharomyces cerevisiae
107 Denmark 250 MassIVE 121 Arabidopsis thaliana
104 Spain .
99 Australia 84 PeptideAtlas/PASSEL complete 102 Rattus. norvegicus
3; Eaep;girl\m 23 Reprocessed 86 Escherichia coli
68 Austria 44 Bos taurus
63 Sweden 35 Drosophila melanogaster
61 India _ - zes .
51 NorI\}v'aiy i 32 Glycine max
43 Taiwan
2(9) g?;\z/n Datasets/year: ~ 700 species in total
28 Singapore 2012: 102
28 Finland .
27Ireland 2013: 527
27 Russia 2014: 963
26 Israel ... 2015: 1758
2016: 452

Data volume:
Total: ~220 TB
Number of all files: ~560,000

Publicly Accessible:
1973 datasets, 52% of all
91% PRIDE
Pl 585 5% MassIVE
4% PASSEL



PRIDE Archive submitted datasets up until 1st April, 2016

Processed PRIDE/PX submissions per month, 1st of
April, 20186

150

100
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* Inthe last year: ¥150 submitted datasets per month
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1 Shin Kawano, jPOST: Japan ProteOme STandard repository/database,
HUPO-PSI meeting 2015, Seattle (USA), 13-15 April 2015

2 Shin Kawano, PRIDE to RDF project, HUPO-PSI meeting 2015, Seattle
(USA), 13-15 April 2015

3 Yasushi Ishihama, Introduction of jPOST: Japan ProteOme STandard
Repository/Database, HUPO-PSI-PXC session, HUPO 14th Annual
World Congress, Vancouver (Canada), 27-30 September 2015
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jPOST joined to ProteomeXchange

© 2016-07-6 & jpost To repository To database

We are pleased to announce that the jPOST

repository has joined to ProteomeXchangs
consortium on July &, 2016,

Server maintenance

(@ 2016-05-27 B jpost
JPOST repository server will be temporarily
unavailable. May 29, 9:30 — 19:00 (UTC+3)

Announcement of jPOST repository

(0 2016-05-2 & jpost
We are pleased to announce that our jPOST

Register _ Faceted sea




(0

REPOSITORY Repository
& About jPOST

The jPOST Repository is a new data repository of sharing MS raw/processed data. It
consists of a newly-developed, high-speed file wupload process, flexible file
management system and easy-lo-use interfaces. Users can release ftheir
‘raw/processed” data via this site with a unique identifier number for the paper
publication. Users also can suspend (or *embargo”) their data until their paper is
published. The file fransfer from users’ computer fo the JPOST server is very fast
(roughly ten times faster than usual file transfer) and uses only web browsers — it does
not require instaliing any additional software.

& Statistics

120

109 projects are registered. 2 are opened.
8o

12607 files amount to 1.4 TB.

a0

ol ? o |
Submit Help #Signin & Sign up

-

i
—-
‘,
_‘

@ Homo sapiens
P
{Hurmanj

@ Mus musculus
[Mousa)

@ Ezcherichia coli
@ Bacillus subtilis

. Physcomitrella
patens
& other

13 species. 30 /

ﬂ _—
2016.03 2016.04 2016.05 2015.08
= Project = Opened project

2016.07
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Re: Pre-submission inquiries for the description of NEW databases

-

1:
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Sorry, I just wanted to add that you better refer to your database as
JjPOSTdb. JPOST is a trademark of Jerusalem Post newspaper, and you
wouldn't want to create any confusion.

MYG
On Fri, Jul 1, 2816 at 9:36 AM, Michael Galperin and Daniel Rigden
4 .. .- "~ = wrote:

Dear Dr. Okuda,

Thank you for your interest in the 2817 Nucleic Acids Research
Database Issue. Your proposal sounds reasonable to
me and I am glad to invite submission of your manuscript.

Please carefully read the latest instructions at the URL:
http: /S wwe. oxfordjournals.org/nar/for authors/msprep database.html
Then go ahead and submit your manuscript by the August 15th deadline.

With best wishes,
Michael Galperin

On Fri, Jul 1, 2816 at 5:51 AM, Shujiro Okuda <
Dear Dr. Michael Galperin,

» wrote:

e would like to 5ubm1t our paper about the ]POST repository. We are now

Enquiries

J—POST

" (7]
jpost Clear
Advanced search m
. — @ WIPO Global Brand DB Page 1 of 1 10 20 30 50 75 100 | Displaying results
ﬂ- Graphic representation Trade mark of.... Deslﬂm:lnd te... | Application number /R...| Trade mark status m Applicant name Application date Trade mark type Registration date
liposT P E‘Igigii‘ﬁ?g |Expired RS D T EIERR | 11031087 |word 123.041990 |
|uposT » ap 1887024058 |Expired ‘ st E 2 8RR 11-03-1987 | word 28-11-1988 |
A | 0002130575 | | | | k
J-poET P P |2001082538 |Expired 39 SR T | 16-10-2001 |word 125-10-2002 |

10004614773

e | I |
2002 3 |Expired DA B b 16-10-2001 |word 10-01-2003

0004533807

2016/07,/01 22:4
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