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Analyzing the First Drafts of the Human Proteome

lakes Ezkurdia,' Jesus Vﬁqulez,§ 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

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 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

protecmic profiling of 30 histologically normal human samples, including

17 adult tissues, 7 fetal tissues and & purified primary haematopoietic
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
proteogenomic 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
http/fwww.humanproteomemap.org) will complement available human
genome and transcriptome data to accelerate biomedical research in
health and disease.

17,294 gene products

Mature. 2014 , DOl 10.1038/nature13319

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; UIf 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
inforration 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 for
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 RNAsS). 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
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ProteomicsDB; self-corrected

Melecular & cellular proteomics : MCP. 2015, DOI: 10.1074/mep.M114.046995, PMID: 25987413

A scalable approach for protein false discovery rate
estimation in large proteomic data sets.

Mikhail M Savitski: Mathias Wllhelm; Hannes Hahne; Bernhard Kuster: Marcus Bantscheff

Calculating the number of confidently identified proteins and estimating false discovery rate (FDR)
is a challenge when analyzing very large proteomic datasets such as entire human proteomes.
Biological and technical heterogeneity in proteomic experiments further add to the challenge and
there are strong differences in opinion regarding the conceptual validity of a protein FDOR and no
consensus regarding the methodology for protein FDR determination. There are also limitations
inherent to the widely used classic target-decoy strategy (TDS) that particularly show when
analyzing very large data sets and that lead to a strong over-representation of decaoy

18,097 proteins (original)

decoy-based protein FDR estimation approach taking advan

identifications. In this study, we investigated the merits afthi
collection comprised of =19,000 LC-M5/MS runs deposited |

www.proteomicsdb.org). The "picked" protein FOR approach |spectrometry based draft of the human proteome (9). Using the classic FDR s.tmlcgE- 14,035

the same protein as a pair rather than as individual entities 3
decoy sequence depending on which receives the highest sqg

for this difference (supplemental Figure 7). We next applied the described data analysis strategy to

the subset of data stored in proteomicsDB corresponding to our earlier publication on a mass

proteins were observed at 1% protein FDR compared ll) 14,714 proteins hising the picked strategy.

of this approach in combination with g-value based peptide JApplying the picked strategy without any protein score threshold yielded 17,326 proteins of the
instrument and search engine-specific differences. The "pick target database at 11.3% protein FDR corresponding to 15,290 true positive protein identifications

best when protein scoring was based on the best peptide g-

stable number of true positive protein identifications over a {in the dataset. When analyzing the complete current content of proteomics DB (including the data
demonstrate that this simple and unbiased strategy eliminatfof the Pandey proteome (10) and a number of further datasets), the number of protein

commonly used, "classic” protein FDR approach that causes

identifications at 1% FDR increased to 14,638 (classic) and 15,375 proteins (picked) respectively,

protein identification in large data sets. The approach scales
without losing performance, consistently increases the number of true positive protein
identifications and is readily implemented in proteomics analysis software.




jPOSTDIER (V—EvI+1—TEIDB)

K=
B
—— A=
fibi=
RISZARIE

£7'051YM5DODB CubezEEUE2DB ERUSESAE °|:|7‘-7r—L\7°
[Cubel [Globel W
Globeh\ 5t - SAZEUE

[Slicel



JA—hARDB

(Slice) A it 2
RERIE MY BRI BIBEEPTMSs
JO05A-AIYT EFBEIYD
f£1&EDB = BIZIE : EheTD
ZADEIRBIDEES
(Globe) EFEORIES.
S B, PEFIL
. A A
oI/ DB
(Cube)
=R
RS N
AIEET—4H [ ik ] B=2th [Eﬁﬂiiﬂ]




jPOSTDIS K

T —NEEACATYIZED,
ProteomeXchange 1>V -7 AICEN,

(RAFEBEOIE], T—5Y - ADMER, FelE)

SR EDDBY AT
HAANA XA B]EERSlice DB
RDFR—X (SR OFHEEAETT)

2l

L~
N

E

E

SR EESLUMEX EIF/HReELT074—-LDB
NEFTERL 2R EYIIECHEE.
-

& (JHUPO, AOHUPO, HUPO)



IR TS
R &:GE & (RARE)

F R EHTE :
« K E (FXRILEH) ’
- B {E”HF (GhiBKE)

o8 £ (DBCLS)

EERRE & RE7-4:

cllt

Sl

i Tl (BBARXE)
1‘ A Hse (MKEF)

B

ISR E Pl T RS A W — I

FE B | qupo - AoHUPO B FE ER | BT

N BLEMERT BERIEAEH e 4 e L
o g | CICTOPT BRI | e | s
Ll F—

TR & | B A TR S — RS AL ST

REF HH | ENOSAHFEE S ¥ — AR A a7 e /7 LS DB
FH M | Rt (CGGDB) HEARE




PASSEL

Massive

A7 Z7HXHE—DYURS MY A b




R BEFEETIE

EE | EuE H27 | H28 H29
BIRH—/(—
H— |- u5 L . _ \ ]
- 3}, T THINRT 91817 (BIR—>BAY—/\—. THNHIATAER)
2H B —)(—
A
oms | VERSNISZTL (PXOBA | I77~9RBVENRIRAX | AIRURT ~ TRV ARSE
RS N E;K -
TNTT A 2N —sEA | FoREIATAORE | ASABICEERS | MR
‘ B, A - I0—D3Rs _ JOEREEME
b . N _ N
REAL TR, g (T3vRIA—=L5H) JOERZAT LA A It
FOS 1T/ NRIDB | #k. o5& . H0-)VLJOFAZIADBRIFE A=y NTOFTAZ I ARF
(Cube) #E | oA, Fsh | CUPPE = B ——
J1L7 PTMJOFAZ/VADBRF | ik -BEXKEIDBORIF
SEHEF1-THDB) gy o GlobeDfE&
(Globe) L. A Globe®ssE
VR = AR | RDFRF-R, FHAHIS
~ D;“_En.
JA—HAKDB |EAk. A% 7“2; 1 ZHZIATLORR Tty NASA XY T ONER
(SliceMap) |®H. &E& i
et A, Tl E1-J-0F% HAZ LY TRY -V BEF




4R LA bz D& ED

ERI—T42T

— 4/7 (FyOA D)

— 4/22 (WebEx)

— 5/8 (WebEXx)

AT F—LIE—T42%5 ()
B A NEE AR

EBIEA RS (PXC-PRIDE)

W KE—T427 (7H22H —EEXK)
HUPO2015 (/N> —/3—)
HEDH

—233v 7 (10A13H—IJSTAER)




jPOST DBA—/\
—E 1 —eEThR

Pretepme
change
ProteomeCentral
EB|

EHPXID
TEAT—FAPL

M il us POy Bl o]
okl —‘—‘ - [ e v R AR __-_‘_&..'.;;_
Fweme [an en e -
i, i | FIWETLGARAS | 8 SRAROMN
b el (TR )
A the ':" s [ Tt i)
.- | = A s
T ‘W A
[ : -
T A
we | wexe [ |

(%) PR EOURMAMER T2 -

« /759

iE s

o

EF—IDNSOE—T YA MERL - RTFR
FE - #>NIFE - BB (ALET—7%
HEE/NFA—YE2EZ THENTES)

JobRequest

= =

~N

(

- DBCLSH 5D
RGP T
AT A

S ;-1 R AN
—nD
Repository 7 —
SORTELE
Cube7—#% MEL
B

v A=
ty hTBYO
2 AT L%

Sarvnr 2 LIERA)

R

Sarver 1

DBCLS

(=K)

EF—S7rANE - %

TF FSeq 712
CERERE

Fal—ba¥

GrxTAuF—
Zx1TA
F—y Mk
Mass++#L3¥&

SQLTF -9 BE
RDF{k - SPARQL
Ed s BPhg 5

E—2Ey%o o
RITFERE
FNIEAE - ER

MSE#F—F~<—2/
V=)
PX IDDR{S




FIREEE

o RTOVIULTIL, UniProtDESHBFEEDIATDTATHA—
LEEBA—XATIELEL, BT —2% =120 A<KBIZEHT-
ProteomicsDBD BN D FZF;EH L. BRI =—27GEB K
EOSE SHENNDODZHRADHMETOTA—LT—IR—X
jPOSTOREEZXHBIET .

o JFEAIIZ(L. ADBEDBCLSEMNEEZFRILL T, EHEHE (1D
HATORDBIZHAZEDTATA—LIFHRDOEBREELTERT S,

o JOTASHOREEMETHEMBFEEZARATODIVLNENLT
BRIL. S&KEMAZTOTA—LDB#IZEDHELT . Chidd
FHRZNLT. ETERE. EEPFICBTAERE LUV AZED
ESICKECEMTESZLDAMDELICEINT 5,



	プロテオーム統合データベースの構築
	スライド番号 2
	プロテオーム解析からのみ得られる情報
	研究開発の背景
	Nature 2014, the Human Proteome
	スライド番号 6
	ProteomicsDB; self-corrected
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	                                   ProteomeXchange Consortium  
	研究開発計画
	スライド番号 14
	スライド番号 15
	将来展望



