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IRefIndex: Integration and feedback
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An interaction described in two databases.




The problem

RefSeq Gl: 4507575 [¢=————— BIND: 12825 | RefSeq Gl: 13378137

UniProtkKB:Q15628 <— IntAct: EBI-517998 ——> UniProtKB: P19438

Different protein accessions are used to describe the same thing.
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The solution
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The solution
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The solution

MTMDKSELVQ
KAKLAEQAER
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The solution
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The solution
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The solution
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The solution
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The solution
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So the solution is based on exact sequence matches between interaction records



The solution
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Problems encountered

Protein A reference [« Interaction record l—p/ Protein B reference




Problems encountered

This sequence record no longer exists.

Outdated identifier.

Protein A reference

<«——— |nteraction record

Protein B reference




Problems encountered

This sequence record is for mouse and the
Interaction record says the protein is from
human. Wrong taxon.

Protein A reference

<«———— |nteraction record > Protein B reference




Problems encountered

A list of protein references point to multiple
sequence records. Ambiguity.

Protein A reference

<«———— |nteraction record > Protein B reference




Problems encountered

This protein reference cannot be found. ??

Protein A reference [« Interaction record l—p/ Protein B reference




The solution: integration of data sets
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The solution: with provenance and feedback
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The solution: with provenance and feedback

Feedback has resulted in corrections to
records and clarifications or changes to
curation practices.

This IS an ongoing process.

IReflndex




Implementation details: input

BIND
BioGRID
CORUM
D[P
HPRD
ntAct
MINT
MPact
MPPI
OPHID

All of these are distributed in the PSI-MI XML format



The problem and why it’s important

2/3 of A interactors are gene-products associated with
variations in some disease. But if B and C are the
same thing as A then ...



The problem and why it’s important

4/5 of A interactors are gene-products associated with
variations in some disease



Implementation details: input

Interactor A

Interactor B

PSI-MI XML record




Implementation details: input

Interactor A
Primary ref:

Secondary refs:

Taxon identifier:

Sequence:

Interactor A
Primary ref:

Secondary refs:

Taxon identifier:

Sequence:

PSI-MI XML record




Implementation details: input

Interactor A

Interactor B

Primary ref: RefSeq:4507575 Primary ref.....

Secondary refs:

UniProtKB:Q15628
database:accession
database:accession

Taxon identifier: 9606

Sequence: MAGTRVY....

Secondary refs:

Sequence. ...

Taxon identifier: ...

PSI-MI XML record




Implementation details: input

Interactor A
Primary ref. RefSeq:

Secondary refs:
UniProtKB:Q15628
database:accession
database:accession
Taxon identifier: 9606

Sequence: M....

Db

AccC

Taxid

Seguid

RefSeq

9606

waTM...9606




Implementation details: output

Interactor A
Primary ref. RefSeq:4507575

Secondary refs:
UniProtKB:Q15628
database:accession
database:accession

Taxon identifier: 9606

Sequence: MAGTRVY....

Db

Acc Taxid | Sequid

RefSeq

4507575 | 9606 |waTM...9606

P e

ROG:
waTMnnNOuXShf7bracJUScX9ckEc9606

o o \

—»() INnteractor A in some record

g /

Interactor B in another record

N~ —



Implementation details: output

Interactor A
Primary ref. RefSeq:4507575

Secondary refs:
UniProtKB:Q15628
database:accession
database:accession

Taxon identifier: 9606

Sequence: MAGTRVY....

Db

Acc Taxid | Sequid

RefSeq

4507575 | 9606 |waTM...9606

TNFRSF1A
EntrezGene : 7132

O O

—»() INnteractor A in some record

g /

Interactor B in another record

N~ —



Implementation details: assignment score

Interactor A
Primary ref. RefSeq:4507575

Secondary refs:
UniProtkB:Q15628
database:accession
database:accession

Taxon identifier: 9606

Sequence: MAGTRVY....

Db Acc Taxid | Sequid

RefSeq |4507575 |9606 |waTM...9606

P
ROG:
waTMnnOuXShf7bracJUScX9ckEc9606
O O

—»( RefSeq Gl: 4507575

G UniProtkB:Q15628
N\




Implementation details: assignment score

Binary value : 00000000000000000001

Human readable version : P

* P = Primary accession was used

Each binary flag keeps track of some kind of operation used
to perform the mapping




Implementation details: assignment score

Binary value : 10000010000100010001

Human readable score : PTUO+

* P = Primary accession was used

« T = Taxonomy identifier was not matched

« U = Updating performed

« O = Only one matched the SEGUID of original protein
* + = There were multiple possibilities




Possible Scores;
P, PT, P

PT, \ PM
PTD, PTV, PTM, PDV, PDM, PVM

PTDV,PTDM, PTVM,PVMD
PTDVM

PQ,PTQ
(1 may appear in some of these scores)

a

Possible Scores:
U, PUT

PE, PET, PEV, PEVT
PUO

Possible Scores:
PG, PGT

Use primary reference

AL

b

Update
primary reference

AL

c

Possible Scores;

STD, STV, STM, SDV, SDM, SVM
STDV, STDM, STVM, SVMD

(1 may appear in some of these scores)

Possible Scores;

SU, SUT
SE, SET, SEV, SEVT

Possible Scores;
SG, SGT

Possible Scores;

UXL+, PUX+

PGL+, PTGL+, PGOL+, PTGOL+
PUTL+

SL+, SXL+, STL+,
SUL+SUXL+, SUTL+
SUOL+, SUOLX+, SUTOL+

SOL+, SOLX+, STOL+,

Possible Scores;
PN, PTN

PEN, SEN, PETN

STGOEN+, SLEN+

e ld
(Primary Reference)

d

Use secondary reference

e

Update secondary
reference

f

(Secondary reference)

h

Resolve ambiguous
assignments

Use sequence record from
interaction record

Il

s g
—/

g

Resolve ambiguous
assignments using sequence
from interaction record

Resolve ambiguous
assignments using sequence
from interaction record

Implementation details: workflow

Possible Scores;
PUO+, PUTO+, PUOX+

Possible Scores;
PGO+, PGTO+

Resolve ambiguous
assignments using sequence
from interaction record

Resolve ambiguous
assignments using sequence
from interaction record

Resolve ambiguous
assignments using sequence
from interaction record

Possible Scores;
SO+, SOX+, STO+

Possible Scores;
SUO*+, SUOX+, SUTO+

| Possible Scores;
——— SGO+, SGTO+, SVGO+




Possible Scores;

P, PT, PD, PV, PM
PTD, PTV, PTM, PDV, PDM, PVM
TDV,PTDM, PTVM,PVMD

TD!

PQ,PTQ
(1 may appear in some of these scores)

Possible Scores:
PU, PUT

PE, PET, PEV, PEVT
PUO

Possible Scores:
PG, PGT

a

Use primary reference

b

Update
primary reference

c

Use Gene Id
(Primary Reference)

Il

Il

g

Resolve ambiguous
assignments using sequence
from interaction record

g

Resolve ambiguous
assignments using sequence
from interaction record

Implementation details: workflow

Possible Scores;
UO+, PUTO+, PUOX+

Possible Scores;
PGO+, PGTO+

Assignment scores are associated with a path
through this workflow

7O

TOTESTOTES;

SU, SUT
SE, SET, SEV, SEVT

Possible Scores;

Possible Scores;
PUL+, PUXL+, PUX+
PGL+, PTGL+, PGOL+, PTGOL+
PUTL+

SL+, SXL+, STL+,
SUL+,SUXL+, SUTL+
SUOL+, SUOLX+, SUTOL+

SGOL+, STGOL+
SOL+, SOLX+, STOL#,

Possible Scores:
PN, PTN

T

Update secondary
reference

f

(Secondary reference)

h

Resolve ambiguous
assignments

Use sequence record from

interaction record

Resolve ambiguous
assignments using sequence
from interaction record

\
i
Resolve ambiguous i
assignments using sequence |
from interaction record ___/

Possible Scores;
SUO*+, SUOX+, SUTO+

Possible Scores;
SGO+, SGTO+, SVGO+




Results: assignments

Protein
Interactors

720,205

Unambiguous
assignments

688,190 (95%)

Problems

32,515 (5%)

Unique proteins
(ROGS)

83,388

Release 4.0




Results: assignments by score type

Examples
_Total ROG
Score assignments . Number .
; ; Assignment Details for one example
type with this of cases
Score
score type
L 598590 P 512650 UniProt:Q15118is cited in the interaction record as the primary reference (P).
(77.43) SM 2154 Accession NP 191913 is cited in a modified form (M) without the underscore.
4664 PU 18542 UniProt:095686 is cited and updated (U) to UniProt/KB:Q9UQK1.
2 (3.19) PUO+ 6 UniProt:P38706 is cited. Two possible updates are possible (+) but only one matches the
original (O) sequence in the interaction record (POC2HS6).
PT 52074 Protein reference cites taxon id as 9534 (African green monkey) but the sequence record cites
121540 taxon 9606.
3
(15.72) ST 60205 Protein reference cites taxon id as 40674 (mammalia) but the sequence record cites (9606)
human.
2803 UniProt:004063 is cited with taxon identifier 4530 (rice). More than one updated accession
4 (0.36) PUTO+ 15 exists (+U). Only one possibility has the same sequence as cited in the interaction record
' (POC5BO0) with taxon identifier 39947 (a specific strain of rice).
The primary reference cited is not found. 49 secondary references are cited (S). 15 of these
SL+ 9090 were found to map to 8 distinct proteins (+). The protein with the largest (L) SEGUID is
5 9840 arbitrarily chosen.
(1.27)
PTQ 21 Primary accession P84244 cited as a “see also” (Q) reference with taxon id 9606. The
sequence record cites taxon id 10090 (T).
PN 8909 Q95Q01 is an obsolete accession. The sequence is retrieved from the interaction record. The
SEGUID and ROGID are calculated and stored locally as a new entry (N).
SEN 5561 RefSeq:NP_010441is an obsolete accession. The sequence is retrieved using eUtils (E). The
6 15649 SEGUID and ROGID are calculated and stored locally as a new entry (N).
(2.02) . . . . .
EntrezGene 196549 (G) is cited and encodes two proteins (+).The protein accessions cited by
STGOEN+ 2 EntrezGene are retired. Sequences are retrieved using eUtils (E). One matches the sequence

cited in the interaction record (O). The SEGUID and ROGID are calculated and stored locally
as a new entry (N).
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_Total ROG
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as a new entry (N).




Results: interactions (RIGs) assignments

PPI's 761,587

Assigned to RIGs | 754,834 (99.11%)
(any score)

Distinct 369,457 (48.9%)
Interactions

Release 4.0



Results: RIG redundancy between
source databases.
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Results: RIG redundancy between
source databases.
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Data in PSI-MI MITAB format
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56110|HPRD -10 HPRD_SINGLHPRD 9033 9606 uniprot 000145 9606 uniprot Q92835 9606 IMAQLDSLC SU 2
56111 |HPRD -10 HPRD_SINGLHPRD 9033 9606 uniprot 000145 9606 uniprot 092835 9606 IMAQLDSLC SU 2
56112 HPRD -10 HPRD_SINGLHPRD 3033 9606 uniprot 000145 9606 uniprot Q92835 3606 IMAQLDSELC SU 2
56113 HPRD -10 HPRD_SINGLHPRD 9033 9606 uniprot OO00145 9606 uniprot Q92835 9606 IMAQLDELCSU 2
56114 HPRD -10/ HPRD_SINGLHPRD 9033 9606 uniprot 000145 9606 uniprot Q92835 9606 IMAQLDELC SU 2
56115 HPRD -10/ HPRD_SINGLHPRD 16106 9606 uniprot 015483 9606 uniprot Q59EKS 9606 XiblvlFk/ sU 2
56116 HPRD -10 HPRD_SINGLHPRD 16106 9606 uniprot 015483 9606 uniprot Q59EK9 9606 Xib1lvlFk/ sU 2
56117 HPRD -10 HPRD_SINGLHPRD 9033 9606 uniprot 000145 9606 uniprot Q92835 9608 IMAQLDSLC SU 2
56118 HPRD -10 HPRD_SINGLHPRD 9033 9606 uniprot 000145 9606 uniprot Q92835 9606 IMAQLDSLC SU 2
H 4 + k| hprd feedback 3.0 %] [ i 3
Ready Average: 803575 Count:15  Sum: 64286 ||EEE/(CD)) 1)) 00088 (=) 0 ()




Feedback files

pha-pa Omo sap d D 5 D - - = X
Eile Edit MWew History Bookmarks  Tools  Help @ - =
@ - c (ai I itk f e uniprok, org funiprot OOV D7 D 7o * J' ) u_ul I __a ] view Side by Side - % =
— 23] Synchronous Scrolling I:—H ==7d
12| Most visited ;j Entrez PubMed E Library of Medicine an... E The Biotechnology Ce... BX BEC - bbe,co.uk home... N N D ne  ARF e s BB - ~ Save Switch Macros
€ I HyReset Vwindaow F L Warkspace Windows = ~
&l start Stumbling...  of Sigr-in Window Macros
= ~
K L %l M o
Search in Query fmapped acc mapped taxid rogid rogscore  score type
Frotein Knowledgebase (UniProtkB)  » Search ” Clear ] QSUBED 9606/ 8A25p8N)IST 3
QSUBT2 9606 OwedW+/ ST 3
Search Blast * Align ™ Retrigva ID Mapping ~ ASNVD7 360G KjiRgYX7c ST 3
013418 9606 Fri/MswisT 3
. . . ; P48059 9606 LzyCHdAH ST 3
 Reviewed, UniProtKB/Swiss-Prot QINVD7 [~ Contribute !

- ® Send feedhack 043639 9606 W\InJ781 ST 3
(PARVA_HUMAN} L7 Read comments () or add your own 013418 9606 Fri/MsWisT 3
Last modified June 16, 2009. Version 73. [ History... P48055 9606 LzyCXdAH ST 3

014617 9606 vwebWz0 ST 3
% % Clusters with 100%, 90%, 50% identity | . Documents (4) | [ QsuPas 9606 iVoZIA+NIST 3
Third-party data | [ Custamize display P53780 3606 BsX3+WLo ST 3
QS3EKS 9606 XiblvlFk/ sU 2
Mames and origin - Protein attributes - General annotation (Comments) - Ontologies - Binary interactions - (192835 608 lr‘_waQI.‘E_JBE >V 2
Alternative products - Zequence annotation (Features) - Sequences - References - Cross-references - Entry Q53EK3 9606 XiblvlFk/SU 2
infarmation - Relevant documents P10163 9606 t1lxOmY9c SU 2
Q92335 9608 IMAQLDSLC SU 2
092335 9606 IMAQLDSLC SU 2
092835 9606 IMAQLDSLC SU 2
. 92835 3606 IMAQLDSL SU 2
Frotein names Racommendad name. c vaa
. Q92835 9606 IMAQLDELCSU 2
Alpha-parvin

Alf §i ) 092835 9606 IMAQLDELC SU 2
gnl?a W_E Tf‘(mE({S) rlinked Ki bindi . CS3EKS 9606 XiblvlFk/ sU 2
alponin-like integrin-linke Inase-binding protein 059EK9 9606 Xib1viFk/ SU 2
CH'”—KBP _ _ , 092835 9606 INM4QLDSL SU 2
Matnx-re_modellng-asaouated protein 2 Q92835 9606 IM4QLDEL SU 2

Actopan v m o

" > Fount1s  sum:s42s6 |[E5/(OHI| 200% (=) [ *)
Done <
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Feedback files

hprd_feedback_3.0.bd - Microsoft Excel

_‘*_’;" Home Insert Page Layout Farmulas Data Review View 'Q) - O X
J J L Page Break Preview Rule ¥| Formula Bar -_:‘: —} E_‘J _.—_'=| % ;EI [ split A view Side by Side _;H ﬁ] =
IjJ Custom Views | Gridlines ¥ Headings e —! — Hide 3, Sync ous Scrolling ==g
MNaormal| Page Zoom 100% Zoomto Mew  Arrange Freeze Save Switch Macros
Layout =l Full Screen Message Ba selection || Window Al Panes Unhide |+ Re P Workspace Windows ~ -
Workbook Views Show/Hide Zoom Window Macros
A2 - f | HPRD
A B C D B G H | J K L M M 0
1 |int db int acc source file primary db primary acc primary taxid used db used acc used taxid mapped db mapped acc mapped taxid rogid rogscore score type
77 |HFRD -10 HPRD_SINGLHPRD 11448 9606 uniprot Q9Y2N3 9606 uniprot ABCG34 9606 zt2¥zrYMMN SUXL+ 5
78 |HFRD -10 HPRD _SINGLHPRD 11236 9606 entrezge 138046 9606 refseq MNP _0010938¢ 9606 TWx29MI3iSVGL+ 5
79 |HFRD -10 HPRD _SINGLHPRD 10516 9606 entrezge 51317 9606 refseq MNP 00109527 9606 pWTOJSIIS SWGL+ 5
80 HFRD -10 HPRD_SIMNGLHPRD 11448 9606 uniprot Q9Y2N3 9606 uniprot ABCG34 9606 zt2¥zrYMMN SUXL+ 5
81 HFRD -10 HPRD_SINGLHPRD 11448 9606 uniprot Q9Y2N3 9606 uniprot ABCG34 9606 zt2¥zrYMMN SUXL+ 5
82 HFRD -10 HPRD_SINGLHPRD 13868 9606 entrezge 57658 9608 refseqg MNP_0011371° 9606 C3U2Qah SWGELY 5
83 HFRD -10 HPRD_SINGLHPRD 13868 9606 entrezge 57658 9608 refseqg NP_0011371F 9606 C32Q0h SWGL+ 5
84 HFRD -10 HPRD_SINGLHPRD 10245 9606 entrezge 91544 9608 refseqg MNP _0010707: 9606 zHLUrMas)sVGL+ 5
85 HFRD -10 HPRD_SINGLHPRD 10721 9606 entrezge 284403 9606 refseq MNP 775907 9606 bHUivdSDlSVGLE 5
86 HFRD -10 HPRD _SINGLHPRD 11448 9606 uniprot Q9Y2N3 9606 uniprot ABCG34 9606 zt2¥zrYMNMN SUXL+ 5
87 HFRD -10 HPRD _SINGLHPRD 11448 9606 uniprot Q9Y2M3 9606 uniprot ABCG34 9606 zt2¥zrYMNMN SUXL+ 5
88 HFRD -10 HPRD_SIMNGLHPRD 11448 9606 uniprot Q9Y2N3 9606 uniprot ABCG34 9606 zt2¥zrYMMN SUXL+ 5
89 HFRD -10 HPRD_SINGLHPRD 10245 9606 entrezge 91544 9606 refseqg MNP _0010707: 9606 zHLUrMas) sVGL+ 5
90 HFRD -10 HPRD_SINGLHPRD 11448 9606 uniprot Q9Y2N3 9606 uniprot ABCGE34 9606 zt2Y¥zrYMMN SUXL+ 5
91 HFRD -10 HPRD_SINGLHPRD 10516 9606 entrezge 51317 9608 refseqg MNP 00109525 9606 pWTOJSIIS SWGL+ 5
92 HPFRD -10 HPRD_SINGLHPRD 10245 9606 entrezge 91544 9608 refseqg MNP _0010707: 9606 zHLUrMas)sVGL+ 5
93 HFRD -10 HPRD_SINGLHPRD 9571 9606 entrezge 26146 9606 refseq MNP_0011329¢ 9606 9ok G+0z SWGL+ 5
94 HFRD -10 HPRD _SINGLHPRD 10516 9606 entrezge 51317 9606 refseq MNP 00109527 9606 pWTOJISIIS SWGEL 5
95 HFRD -10 HPRD _SINGLHPRD 10245 9606 entrezge 91544 9606 refseq MNP _0010707: 9606 zHLUrMas sVGLy 5
96 HFRD -10 HPRD_SIMNGLHPRD 10516 9606 entrezge 51317 9606 refseq MP_00109527 9606 pWTOJSIIS SVGLy 5
97 HFRD -10 HPRD_SINGLHPRD 5571 9606 entrezge 26146 9606 refseqg MNP_0011329¢ 9606 U9oKG+0z SWGL+ 5
98 HFRD -10 HPRD_SINGLHPRD 2256 9606 entrezge 56159 9608 refseqg MNP 00100381 9606 xzJnHUKK' SWGL+ 5
99 HFRD -10 HPRD_SINGLHPRD 11131 9606 entrezge 55704 9608 refseqg MNP _0011290¢ 9606 M/AFOEGF SV GL+ 5
100 HERD -10 HPRD_SINGLHPRD 10516 9606 entrezge 51317 9608 refseqg MNP 00109525 9606 pWTOJISIIS SWGL+ 5
101 HERD -10 HPRD_SINGLHPRD 10516 9606 entrezge 51317 9606 refseq MNP 00109525 9606 pWTOJISIIS SWGELY 5
H 4 + k| hprd feedback 3.0 %] [ i | 3
Ready Average: 803575 Count:15  Sum: 64286 ||EEE/(CD)) 1)) 00088 (=) 0 (F)




Feedback files

"fﬁi-!\‘l (= = - e 5 hprd_feedback_3.0.txt - Microsoft Excel - = X
@ - = x
19 0 D d BT | 1 <
de i l:|
File Edit YWiew History  Bookmarks  Tools  Help T % ==
rolling =3
[ " e o Save Switch Macros
@ - g | Bk e, uniprok, orgfuniprobfQEY2IN3 By - | [G# ye ﬁl ':a [Position | workspace Windows ~ =
T Macros
@ Maost Wisited E‘,’ Entrez PubMed E Library af Medicine an... E The Biotechnology Ce... EE BRC - bbec,co,uk home... ¥
&) Start Stumnbling... o Sign-in M N 8]
taxid rogid rogscore score type
HrQ 9606 zt2¥zrYMMN SUXL+ 5

9606 TWx2INIZSVGELE
9606 pWTOJSIIS SWGL+
9606 zt2YzrYMNM SUXL+

Search in

|Prutein Knowledgebase (LUniProtkB) V|| H Search ” Clear ] Fiell 5606 z22vzrvin suxis

9806 C31J200h SVGL+

Search Blast Align Fetrieve ID Mapping 9606 C31)200h SVGL+

9806 zHLUrNas SVGL+

% Ob ; : 9606 bXUivds0l SVGL+
solete, UniProtKB/Swiss-Prot Q9Y2N3 (PO121_HUMAN)

- 9606 7t2¥zrYMN SUXL+

Since September 2, 2008. [ History... 3606 7t2YzrYNNSUXL+

9606 zt2YzrYNNSUXL+
9606 ZHLUrNas|SVGL:
9606 zt2YzrYNNSUXL+
9606 pWFOISIISSVGLE
" " '

Demerged into ABCG34 and Q96HAT. [ List ] 9606 zHLUrNasSVGL+

9606 LI90KG+0z SVGL+
9606 pWFOISIlSSVGL+
9606 ZHLUrNas|SVGL+

p 9606 pWTOJSIIS SVGLy
d | License & Disclaimer | Contact 9606 L90KG+0zSVGLE

9606 xzlnHUKK SWGL+
9606 M /4FOEGF SVGL+
9606 pWTOISIIE SVGL+
9606 pWFOISIIS SVGLT

20022009 UniProt Consortiom |

L o I O L o o o L L L L ) A )

R[] ] [ D @se s k=

Done Lo




Feedback files

l:;ﬂ = 9~ ¥ hprd_feedback_3.0.bd - Microsoft Excel - = X
_‘*_’}' Home Insert Page Layout Farmulas Data Review View @ - o X
LI Page Break Preview Rule V| Formula Bar [ i | =] split A view Side by Side -
J J IjJ Custom Views | Gridlines ¥ Headings \:' —E‘:“J _I__:—' % ;EI — Hide 1; Synchronous Scrolling I:—H —:|~—_¢2
MNaormal| Page Zoom 100% Zoomto Mew  Arrange Freeze Save Switch Macros
Layout B Full Screen lessage Ba Selection || Window Al Panes~ Unhide Reset Window Pasition | warkspace Windows ~ -
Workbook Views Show/Hide Zoom Window Macros
| A2 -
A B C K L M M 0 =
1 |int db int_acc source apped acc mapped taxid rogid rogscore score type y
2 h—lZ‘RD -10 HPRD - 11824 9606 ONOmMKud PN b
3 |HPRD -10 HPRD __ 1736 40674 TISXIPnRe PN i
4 |HPRD -10 HPRD_STNGIHFRD 1736 QU674 HFRD 1736 QU674 HFRD 1736 40674 TISKIPnRe PN ]
5 |HPRD -10 HPRD_SINGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN ]
6 |HPFRD -10 HPRD_SIMGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN ]
7 |HPRD -10 HPRD_SIMGLHPRD 1739 40674 HPRD 1739 40674 HPRD 1739 40674 HOrBvLrRz PN g
2 |HPRD -10 HPRD_SINGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN @
9 |HPRD -10 HPRD_SINGLHPRD 11824 9e60& HPRD 11824 9608 HPRD 11824 9506 ONOMEuL PN g
10 [HPRD -10 HPRD_SINGLHPRD 8177 40674 HPRD 8177 40674 HPRD 8177 40674 XJjg2JFMH PN B
11 |HPRD -10 HPRD_SINGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN i
12 |HPRD -10 HPRD_SINGLHPRD 1739 40674 HPRD 17339 40674 HPRD 1733 40674 HOrBvLrRE PN 6
13 \HPRD -10 HPRD_SINGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN ]
14 \HPRD -10 HPRD_SIMGLHPRD 1739 40674 HPRD 1739 40674 HPRD 1739 40674 HOrBvLrRZ PN ]
15 \HPRD -10 HPRD_SIMGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN g
16 [HPRD -10 HPRD_SINGLHPRD 1731 40674 HPRD 1731 40674 HPRD 1731 40674 HKrkS34d: PN @
17 |HPRD -10 HPRD_SINGLHPRD 1739 40674 HPRD 1739 40674 HPRD 1739 40674 HOrBvLrRZ PN g
18 [HPRD -10 HPRD_SINGLHPRD 1731 40674 HPRD 1731 40674 HPRD 1731 40674 HKrkS34d: PN B
19 |HPRD -10 HPRD_SINGLHPRD 1731 40674 HPRD 1731 40674 HPRD 1731 40674 HKrkS34d: PN i
20 |HERD -10 HPRD_SINGLHPRD 1745 40674 HPRD 1745 40674 HPRD 1745 40674 02b35fDg PN 6
21 HPRD -10 HPRD_SINGLHPRD 1731 40674 HPRD 1731 40674 HPRD 1731 40674 HKrk534d: PN ]
22 \HPRD -10 HPRD_SIMGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN ]
23 \HPRD -10 HPRD_SIMGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN g
24 |HPRD -10 HPRD_SINGLHPRD 1739 40674 HPRD 1739 40674 HPRD 1739 40674 HOrBvLrRZ PN @
25 [HPRD -10 HPRD_SINGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISXIPnRe PN g
26 [HPRD -10 HPRD_SINGLHPRD 1736 40674 HPRD 1736 40674 HPRD 1736 40674 TISKIPnRe PN B -
H 4 + k| hprd feedback 3.0 %] [ i | 3
Ready Average: 803575  Count:15  Sum: 64286 ||ﬁ|ﬁ| 01| 1003 (=) 0 (F)




Databases now have these feedback files,
along with a set of suggestions on how
to handle issues

We will then rebuild iIRefIndex (5.0) and
compare to build 2.0 starting in early July.



Cytoscape plugin

QCRE8_HUMAN — 1B42_HUMAN

——

QCR6_HUMAN \ \
B2R4V9_HUMAN

QCR1_HUMAN
HER?RS HUM,&N

—|

~— RTN4_HUMAN

ARF6_HUMAN
Q6FGZ2_HUMAN
CYE‘. IIUMAN

B7U857 HLJMAN QCR7_HUMAN
Q6FGD1_HUMAN

QCRI9_HUMAN

UCRI_HUMAN QCRlU_HUMJ\N
B2ZR542_HUMAN




How can we distinguish
High throughput interactions from
_ow throughput interactions?




Interaction records are supported by
Publications (PMIDs)

14672097\

PMID: PubMed Identifier




High PMID reuse indicates htp paper

S

14672097

O—

PMID reuse is 100




Low PMID reuse inidcates Itp paper

/ @4 » \
14672097 123456789

N 7
O—)| | O—(

PMID reuse is 100 PMID reuse is 2




Low lpr (lowest pmid reuse) indicates
Interaction supported by Itp paper.

ZACamOIN
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N e
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Lowest PMID reuse is 2
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Cytoscape plugin

-
& Cytoscape Desktop {Session Name: ber_all march 27.cys) g

File Edit Wiew Select Layodt Plugins Help

-

-]

apper™ | Editar || Filters

irefIndex_beta4 381(0) 515{515) v {hﬂl‘\,

UGDH

HPMA
HHRNPHI
FLil

o ore

LF3

e Atkribute Bro

Ijl‘ ag ko PAN



Cytoscape plugin

& Cytoscape Desktop {Session Mame: ber_short_Ipr.cys)
File Edit Flugins Help

e

EIjI;]ES
eflndex_betad 366(0) 149149}

F 0 @ @ & & & 9 & O O ° O O 0000

® & & & & & & 5 & & & & & & & O & B B 0 00 00
® & & & & & & & 5 & & & & & & O & 0000 00

1D I.PMID
2920195 (pp) 4303804
2920195 (pp) 4157895
844606 (pp) 1613993
498749 (pp) 844606

""""""""" 844606 (pp) 1613993
498749 (pp) 844606
618017 (pp) 844606
844606 (pp) 1613993
618017 (pp) 844606

Mode Atkribute Bro Edoe Atkribute Br
Right-click + drag ke Telictdl +drag to PAN



Take home message

One of the concerns in the Cusick paper is the
presence of HTP interaction data together with
literature curated data.

These data types can be easily distinguished
and filtered using either the

1)Cytoscape plugin

2)PSICQUIC web services

3)iRefIndex MITAB files



http://wodaklab.org/iRefWeb

File Edit Wew History Bookmarks Tools  Help

@ - c {at | H http: ffwodaklab, orgfiRefweb) T ' f_ g'%

@ Most Yisited ;j Entrez PubMed E Library of Medicine an... E The Biokechnology Ce... @8 BBC - bbe.co.uk home. .. Science/aaas | Multim... |j The Research Coundil ... YW/ Wikipedia |5y BEC - Weather Centre. ..

‘ﬁ:} Cykoscape: Analyzing and Visualizing M... m about iRefWeb: a non-redundant ﬁ -
Donaldaso search | site v 4
9060 40 e Resec e
home info + people projects + tools + resources + SPONEO0rS papers
about

about iRe b: a non-redundant index for protein interaction data

WhajAs iRef\Web?
eb provides a web-based guery interface to a relational database lREf|ndex T

containing the latest build of the interaction Reference Index. INTACT,

BIND,
The interaction Reference Index (or iReflndex) integrates protein interaction BIOGRID,

data from six different interaction databases: BIND, BioGrid, IntAct, MINT, etc;
MPFPI, and OPHID. This integration is achieved through a rigorously
documented procedure for mapping protein IDs across databases, so asto .
enable systematic backtracking of the links used to establish the identity of IREfWEb
the interaction partners. The procedure furthermore assigns unigue and global
identifiers to protein interactors, interactions and complexes, which may be

used by anyone to facilitate exchange and consolidation of data.

The iRefi¥eb interface thus groups together interaction records from the
different databases that all support the same protein interaction or complex. It
hence enables a non-redundant view of the data and may be used to locate
interaction data for a protein of interest regardless of which interaction
database(s) contain the information.

Grails

The user may then follow links to the source interaction databases to examine

Dane




http://wodaklab.org/iRefWeb

File Edit Wew History Bookmarks Tools  Help
@ - c (mi I H http:ffwodaklab, orgfiRefweb)searchable?g=0CR2_HUMANEbinary Only=on b ' ).' 1 —'%

@ Most Yisited ;j Entrez PubMed E Library of Medicine an... E The Biokechnology Ce... @8 BBC - bbe.co.uk home. .. Science/aaas | Multim... |j The Research Coundil ... YW/ Wikipedia |5y BEC - Weather Centre. ..

‘ﬁ:f’ Cykoscape: Analyzing and Visualizing M... m search iRefWeb: a non-redundan... ﬁ
Donadlaso search | site v
QOUUK U Resec e
home info + people projects + tools + resources + SpoOnsors pAPErs
search

search iRefWWeb: a non-redundant index for protein interaction data

|QCF{2_HUMAN |[ Search ] [ “iew help on search terms and usage ]
[ binary interactions only

P interactions (5 matches)
Click the biue arrows to expand or collapse search results.
name

P interaction involving RTN4 HUMAN and 1 B = ms30nujSUuhghtkdVhwRGyEy3150

QCRZ2_HUKMAN | BIKSMNA_HUMAMN (0.8192345)

P interaction involving QCRT _HUMARN | 0 0 0 Bafwk0azd3r2xHgDNrs T

OBFGDT_HUMAN and QCRZ_HUMARN | (0.8192345)
B3kSNA_HLUMAN

[ hla_b-ugecre2 1 8292 g2e2 duRkOTwF dlemINBIHZANZ Cyvivgd

(0.605T7474)

> ugcrcl-ugore? 1 8292 8292 DEKpet Tyl INGLwEZ WX g5061 k

(0.6057474)

> arb-ugere? 1 8292 8292 HAASng TV Y K2 pnkIXG e LWL

(0.6057474)

Dane




http://wodaklab.org/iRefWeb

File Edit Wew History Bookmarks Tools  Help

6‘ {at lj m http: i fwodaklab, orgfiRefweb)searchable?g=0QCR2_HUMAMEbinary Only=on

18] Mask Yisited = = Entrez PubMed u.o Library of Medicine an.. UiO The Biokechnology Ce... @8 BEC - bbe.co.uk hame. .. Science/Bana35 | Multim... |_1'] The Research Council ... W/ Wikipedia 51| BBC - Weather Centre. ..

‘féf’ Cykoscape: analyzing and Visualizing M... H search iRefWeb: a non-redundan... ﬁ

WOOCK IaD + Réssaich?
Research Group
S 1 TS 7 1 S P17 T R
; : A R L B AR ) S S }

about search statistics pubmed reports

search iRefWeb: a non-redundant index for protein interaction data

QCREZ_HUMAN

binary interactions only

’ Search ] [ “/iew help on search terms and usage ]

P interactions (5 matches)
Chick the biue arrows to expand or collapse search results.

¥ interaction involving RTN4_HUMAN and
QCR2_HUMAN | B3KSN4_HUMAN

interactors

msSOllluQUuNng4VhwRGyEy315U

{0.8192345)
name species type cardinality
P QCRZ_HUMAM|BIKSNA_HUMAN Homo sapiens

B RTR4_HURMAR

protein 1
Homo sapiens protein 1
evidence

interaction source dh {id) interaction type name {description)
P ophid (1710196 aggregation (MA)

psi-mi code
hl:01 91

interaction invaling QCRY _HUMARN | 0 Bufwk0azd3r2% U x+HogDNrQ s TMI
QEFGD1_HUMAN and QCRZ_HUMARN | {0.8192345)
B3KSH4_HUMAN

hla_b-ugcre2 g2 G242 dxRkOTwt 4lemIMBIHZA CyWigd




http://wodaklab.org/iRefWeb

I search iRefWeb: a non-redundant index for, protein interaction data - Mozilla Firefox
File Edit \View History  Bookmarks  Tools  Help

@E' c ot l: m http:/fwodaklab.orgfiRefweb/searchable?q=0CR2_HUMANEbInarwOnly=aon 7o ' _;' | —a

18] Maost Yisited ;_.‘ Entrez PubMed E Library of Medicine an... E The Biotechnology Ce... B BBC - bbc,co.uk home. . Science/sans | Mulkim... |_] The Research Council .. \§ Wikipedia |5 | BBC - Weather Centre...

‘féf Cytoscape: Analvzing and Visualizing M... H search iRefWeb: a non-redundan... @ v
o =
Foch scare)
¥ interaction involving RTN4_HUMAN and 1 6 6 ms3 0nuj9UuNgMk4VhwRGyEy315U
GCR2_HUMAN | B3KSN4_HUMAN (0.8192345)
interactors
narme species type cardinality
¥ QCRZ_HUMANB3KSN4_HUMAN Homo sapiens protein 1
interactor aliases
alias name space
QCRZ_HUMAN|BIKSMA_HUMAN Display name
AAHOO484.1 &7 GH
AAHD3136.1 & GB
EAVWS0582 1 &7 GB
hsa:7385 KEGG
P22695 & PROTEIM Accession
UGCR2 Short lakel
Ubiguinol cytochrome ¢ reductase core protein 1l Short label
uger?2_human Short label
12653427 & i
13111931 & gi
50592988 & gi
MNP 003357 & refseg
MP_003347 &7 refsen
BIKENS & uniprot
P22695 &7 uniprot
P showihide interactor mappings and assignments
B RTH4 HUMAN Homo sapiens protein 1
evidence
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Current hypothesis

Disagreements between databases may be
largely accounted for by different choices of

1)Splice isoform
2)Taxon



Current hypothesis

But other causes of disagreement include

1)Minor sequence variations (e.g. UniProt vs. RefSeq)
2)Different update mechanisms by int db'’s.
3)Different curation policies on what to curate
4)Spoke vs. Matrix representation.

5)Simple curator error.



ake home message

This is a multi-factorial problem.

We want to clean up as many of the mechanical
causes using changes implemented in the
feedback study.

Then we will re-examine remaining causes of
disagreement through a second feedback paper.

In the mean time, IRefWeb iIs there to look at.
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