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Abstract

With the widespread use of Next Generation Sequencing (NGS) technologies, the primary
bottleneck of genetic research has shifted from data production to data analysis. However,
annotated datasets produced by different research groups are often in different formats,
making genomic comparisons and integration with other datasets challenging and time
consuming tasks. Here, we propose a new data interoperability approach that provides
unambiguous (machine readable) description of genomic annotations based on a novel
method of data publishing called nanopublication. A nanopublication is a schema built on top
of existing semantic web technologies that consists of three components: an individual
assertion (i.e., the genomic annotation); provenance (containing links to the experimental
information and data processing steps); and publication info (information about data
ownership and rights, allowing each genomic annotation to be citable and its scientific impact
tracked ) [1]. We use nanopublications to demonstrate automatic interoperability between
individual genomic annotations from the functional annotation of the mammalian genome 5
(FANTOMS) consortium (transcription start sites) and the Leiden Open Variation Database
(genomic variants). The nanopublications can also be integrated with the data of the other
semantic web frameworks like COEUS. Exposing legacy information and new NGS data as
nanopublications promises tremendous scaling advantages when integrating very large and
heterogeneous genomic datasets.
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A variant is annotated with a particular transcript.
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CAGE cluster peaks on a transcription start
site(TSS) of a gene.
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Integration of FANTOMS5 with LOVD

resiis_chsarvation_of

@ tantoms_annolaton

mamapsln

@ fanioms_T55

marsgion0f

S
TIFQTH0_T1838 9_swd_snnotation I-—-‘ ® jova_varlant
047;

alyeonas igentiies reahEEAMMOtEtoN

Integrating the LOVD dataset with the FANTOMS dataset to find all the
LOVD variants that are in the transcription start site(TSS) of a gene.

Result

Nucleotide Substitutions | Deletions | Duplications | Indels
change
Single 22 2 = =
Muttiple: = 6 4 1

Table 1 : Result of the integration of FANTOMS dataset with the LOVD variant dataset of ten
genes associated with Limb- Girdle Muscular Dystrophy (LGMD) disease

Variant DB-ID gChange No.of TSS deleted
SGCB 00043 0. 52886872_52904485del 1
DYSF_00176 g.71707370_71838047del 9
LMNA_D0209 9.156052975_156100408del 12

Table 2 : Some variants have deleted entire transcription start sites.

Conclusions

Genomic annotations are crucial for interpreting NGS data. Integrating genomic annotations
from different sources Is not trivial and time consuming. We proposed the Framework for
Genomic Annotations as an example of a data integration strategy. We demonstrated that by
adopting such a framework, genomic annotations from different sources with different schema
can be easily integrated and kept up to date. Moreover, the provenance of each annotation Is
preserved, making the tracking of the ownership of the data easy.
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