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Biomolecular interaction data is an increasingly important bioinformatics dataset used
to examine biological systems. However, these data are spread across multiple databases and
expressed in disparate data structures and formats. A prerequisite for working with these data
would be consolidation into a single non-redundant updated repository. An initial design and
prototype for consolidating and visualizing interaction data will be presented in this poster
with an especial emphasis on providing scalable and reliable web-services as part of the
solution.

The central point of operation is a data warehouse with numerous parsers retrieving
updated information from existing data sources. We have designed parsers for PSI-MI 1.0, PSI-
MI 2.5 XML files and tab delimited text files. The parsers for XML files are built using an event-
driven pull-parsing API which gives them the ability to handle very large files.

A local application interface provides access to this data warehouse for local
programmers, java servlets and web services. The usage of various operating systems and
programming languages by the intended clients were considered when designing the system.
Therefore, platform independent protocols were used. Moreover, multiple implementations of
hosting the services were considered with respect to their ability to handle large data sets
reliably in a stateful manner. Using these web-services, a tool was developed to retrieve and
present interaction data visually. The approach taken was to construct modules as plugins to
existing molecular visualization software.

This poster was published in the ISMB (International Conference on Intelligent Systems for
Molecular Biology) conference 2007
(http://www.iscb.org/cms_addon/conferences/ismbeccb2007/)
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Assigning interactors to a ROG

ROG (Redundant Object Group): All members of a ROG have an
identical sequence and taxon. This logic flow describes how interactors
found in interaction records are mapped to a ROG using accession
number, NCBI taxonomic identifier and sequence.

Interactor details
* Type (e.g protein)
2 : ;rimory and sec?ndory occe'ssion
ource of accessions (e.g UniProt)
* Reference type of the accessions
(e.g. identity)
* The NCBI taxonid (e.g 2606)
* Sequence

PSI-MI standard XML file.

<interactorlist>

</interactorlist>
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B R (Redundant Sequence Group)
Use ROG identifiers
se
ROGnet found with ROG_SCORE=1
|
Continue to step 2 End

Step 2
Primary accession Locate instances where the primary
+ taxonid from — JIALE UmProt —— accession of the interaction record

interaction record occures as a secondary accession to
some other new primary accession

‘/only !)ne occurrence
Not found

‘maﬂce l
/ Taxonid is the same as the
Log

Taxonid is different expected

/ from expected ‘

Continue to step 3

Use ROG, — .
with ROG_SCORE =2 lnt—seguld
|
End
Step 3

Secondary accession + taxonid Secondary accession is

from interaction record not “SEE-ALSO” type ™~
l Only one secondary

' accession

) More than one secondary
Secondary accession T

is “SEE-ALSO” e ° .
ERE
et -ccuid o

All secondary accessions ROG found ROG not found
do not referes to same ROG 1

or non refer to a ROG . Use Rog
All secondary accessions

w tosame ROG ™ with RO‘G_SCORE =3
End

/z@/a-f/; 2o,
: The EMnology Centr@slo . .
= s Relational database design was

. used to implement the warehouse
model. The database is currently
hosted on MySQL (Ver 14.12

Search || Random browsing

_._Web interfaces

Distrib 5.0.37)
[clear | | Fitered search
i i (G f: [ 7 »
int_proteins int_db int_category int_objecttype int_recordtype int_generation
uid PK id PK refno PK id PK id
dbid name type type type
acc typesni typesn1
category =l B! B 8 - — typesn2 typesn2
taxid
ri . -’
refType
rog &
sequence M
calc_seguid int f g —————,
rog_score Hoxre ) ( int_source2object int_source
.sequence_uniprot PF ui(! int_obje sourceid PR
PF id PF dbid = objectid uf
rsg PK acc PK uid :] o PF recordtypeid
| E— PK category  |[sol| PF objecttypeid| 1 o i . | _|PF generationid
0 o 7T rog T~] source =T tig
b axi .
Y i SoUrce PF uid . source
@ status filename PF objecttypeid filename
/\ - / PF recordtypeid TEE
- % (= refType PF generationid L
£ uni_ref PF refno T ==
( . ) = = S
sha_seguid PF id PF sourceid P
PF id PF dbid PF generationi.d Im_se(lllellce
e PK acc PF recordtypeid PF uid
h PF objecttypeid sequence
sequid PK category ) &
taxid taxid \,\ / rogy
gi status i PF objecttypeid
dhid 7
annat ‘3;
edate
— )
¢ 9 9
! 5 ',,‘
e 3 i - P
o B uni_sequence int_name \
# — PF id PF uid i =
uni_main - PK name lm_e-xpenment
PK id noaa details i L s
ename | ¢ CRC64 PK category EX sourcelfl )
> T sequence PF refno PF genenmom-d
pmic PK dbid PF generationid PF retfor dtype.ld
descript PK acc PF recordtypeid ek
PK category PF objecttypeid
) —

Continue to step 4

Shar 4
Secondary accession Locate instances where the secondary

L . - . -
+ taxonid from . nt UanrOt accession of the interaction record
interaction record occures as a secondary accession to
some other new primary accession
Not found only one occurrence

more than one occurancj/

Taxonid is the same as the expected

Taxonid is different

Log «=——  from expected |
l int_seguid
Continue to l
step 5 Use ROG, with ROG_SCORE =4
End

The primary accession from the

. . . - If Sequence available in the interaction
interaction record is an isoform or

: —> record calculate seguid and use the
refer to a non terminal sequence : ; : » ;
. . taxonid provided in the interaction record
(part of a protein/polypeptide)

1 /

Sequence . . :
not found ROG not found -<— 1} Seguld ROG already exists
l Include ne\ir entry to > Usle ROG
int_seguid, assign ROG with ROG_SCORE=5
Continue to
step 6 l
End
J
-
Step 6

Accession do not belong to
a deleted record

Accession belongs to
a deleted record

~
If sequence available in the interaction
record calculate seguid and use the
taxonid provided in the interaction record

Sequence not avaialble

ROG not found -— int_seguid — ROG already exists

] ‘
Manually assign
ROG Include new entry to — Use ROG. with ROG_SCORE=6

int_seguid, assign ROG

End

Molecular interaction data is still maintained in multiple data warehouses. A prerequisite for working with
these data is consolidation. A single non redundant updated repository can provide access to both local
and remote users. We present here a preliminary design for such a warehouse. Redundancy is addressed by
using a redundant object group (ROG). The algorithm is explained using IntAct interaction data as the example
dataset. The design provides for access to these data in a very flexible manner, including FTP, direct web interface
and web services based on the SOAP protocol. This will allow users the freedom of choosing there own operating
system and programming language to access these data

Data warehouse

The warehouse model presented here will
facilitate the consolidation of interaction data
from various sources and provide researchers
a portal for all available interactions.

This data warehouse is a collection of data
from disparate sources and resolves:

1. Data structure dissimilarities
2. Redundant identifiers
3. Redundant interactions

Problems faced during assigning ROG.

Problems faced during assigning ROG

1. The initiator M problem

2. Deleted records : when the protein referenced in the
interaction record has been retired
Isoform accessions
Chain accessions
Accession numbers unique to the interaction record source
Retired accessions. Replaced with new version
References to non terminal proteins (parts of proteins)
Not providing the taxonomic identifier in the interaction
record. Synthetic proteins
9. Errors in the record file (e.g. leading and trailing

spaces)
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Solutions:

1. Use sequence from latest UniProt records

2. Use deleted record list from UniProt

3. 4, 5and 7 use sequence provided with the interaction
record

6. Use Entrez ID_1 fetch client to find latest version of a
sequence

8 not solved

9 solved during parsing

The “ initiator M” problem

The decision by UniProt to reformat the sequences corresponding
to the precursor form of the protein was introduced with Release
52.0 of UniProtKB (06-March-2007). This added an initiator
methionine(M) to some sequences. Thus beaking their identity
with the sequences available in earlier interaction data files and
earlier UniProt/Swiss-Prot records. This anomaly was resolved by
using the sequences from the latest UniProt records instead of the
sequence available with interaction records for calculating
SEGUID and assigning ROG.

Mapping protein interactors from intact
to a ROG:

) No of )
Score proteins definition
1 69651 | Primary accession from a interaction record used
5 66 New accession from UniProt used(retrieved
66 ; : . ;
using primary from interaction record)
3 a8 Secondary accession from a interaction record
e e
used
4 445 New accession from UniProt used(retrieved
using secondary from interaction record)
Sequences from interaction record was used in
5 3550 | Cases where the interactor accession pointed to a
) 777 lisoform, PRO form, chain form or deleted
UniProt records
Total protein Interators = 74128
Total proteins assigned to ROGs = 74059 (99.91 %)
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