Lantern: a semi-automated pipeline and repository for annotating IncRNAs with ontologies

INDIANA UNIVERSITY
b e Swapna Vidhur Daulatabad' , Rajneesh Srivastava' , Sarath Chandra Janga' >°
IUPUI

' Department of BioHealth Informatics, Indiana University School of Informatics and Computing, [UPUI * Centre for Computational Biology and Bioinformatics, Health Information and Translational Sciences, Indianapolis. ~ Department of Medical and Molecular Genetics, Indiana University School of Medicine, Indianapolis.

. ENSG00000251562(MALAT1)
ABSTRACT RESULTS e
B
With advancements in in omics technologies, the range of biological processes long non-coding e Lantern currently hosts annotation information for 11,290 IncRNAs. §,...__| il # N __ ‘ lL
RNAs (IncRNAs) are involved in is expanding extensively [1, 2]. The accelerating rate of evi- * Around 26% of all the IncRNAs with gene ontology annotations extracted using our novel é:E H Hg @ ﬁ ﬁ_ | al e H Mﬁ
dence discovery of IncRNAs’ role in various critical biochemical, cellular, and physiological pipeline were benchmarked. gal f %%%[‘5 Hfgjl ] . %E . %@% ! %étﬁ%@@%éé%[ﬁ% %[HH‘S é@h
processes 1s necessitating a robust platform of IncRNA annotation resources. Available resources » Users can search and visualize various levels of IncRNA annotations, information like: IR T LT
: - : : : : FrBC g 88T 84838 S5 P25 525598355508855585°358%338
with IncRNA ontology annotations are rare: despite a plethora of resources for annotating genes, * where a IncRNA localizes in the cell, E e LIRS I I NS §icc 558 EE 1I8E
o o o o o o o 5 2 - Egﬁgéiﬁ{sﬁ %eg 'E.:-:( § ;?n I:: még "E%‘Eég Eg,.( qazég
and an extensive body of IncRNA literature. Here, we present a IncRNA annotation extractor and * which tissue 1s more representative of which IncRNA, O S F 5K 35 8§ 3:° §i 1N THLE I I
. . ; . . : : . ¢ & $835¢ cf g7 25 £8 ey £ 5 2
repository (Lantern), was developed using PubMed’s abstract retrieval engine and NCBO’s rec- * which RBPs interact with which IncRNAs, Pii i ¢ : ¥ L S :
. 5 . s = £a g - 3 # g & < S 3
ommender annotation system [3]. Between 1-150 abstracts were extracted per IncRNA , which * SNPs on IncRNA specific to a tissue and phenotype and A 2 4
were subsequently used for extracting annotations with respect to each ontology by querying » Controlled ontology annotations (gene ontology, disease ontology, human phenotype on- e :
NCBO’s recommender system via Application Programming Interface (API). To evaluate the tology and SNOMEDCT ontology annotations). 2, |
: . g 4 : : e
quality of annotations in Lantern, benchmarking analysis was performed by deploying Lantern’s 3>
SR T : : Number of g
pipeline over 182 IncRNAs from IncRNAdb [4] and compared the extracted annotations against : jriberat; - = |
, , , , Annotation IncRNAs with this Features 2
annotations mapped onto the IncRNAdb’s manually curated free text. Benchmarking analysis R T e g - lI
suggested that Lantern has a recall of 0.62 against IncRNAdb for 182 IncRNAs and precision of R e L e I LT IE O TPITFRTrre
. . . £ = Gene ontology, human phenotype ontology, disease §§§g§§§§§§§§'§§§gﬁ;‘gg2§%§§§§§§§§§§§§§§5§§.§§EEﬁsgggégéé‘”
0.8 based on manual verification of OntOIOgy annotations for 50 IncRNAs. AddlthHa”y, In- Ontology 769 ontology and SNOMEDCT ontology extracted from A A gg.’é $rg35838838 2218688 i"2gg7a7°538 1L é : - 20 93 ‘E
: : .. : : : : : a + I§385:V493 i Rig : &5  FEsgf FRa§N 32L 8s5hj
cRNAs were also annotated with multiple omics information, like: RBP-interaction, tissue spe- 6942 abstracts. BRIHIHE gg Ega §: 1 3] :CER gaiii ap” %3 “E
cific expression, protein c-expression, coding potential, sub-cellular localization and SNPs for CBR iiteractane —_— o el et s 8 3288 i ¥ : (g & 5%
: T - - : Bfs i - S B B
around 11000 IncRNAs; retrieved and analyzed by robust NGS tools and pipelines. The extract- B ° e 5§ §° ;
ed annotations for 11000 IncRNAs are available at http://www.iupui.edu/~sysbio/lantern/. Tissue specific expression i ACrosFSalHISsUeE: . § |
Protein co-expression 5331 Across 14 tissues.
_ . _ Figure 4: Tissue specific expression of IncRNAs. A: boxplots showing global expression of putative IncRNA
OB JE CTIVES Coding Potential 9898 Ror 27307 transcripts. | MALAT]1 across tissues. B: boxplots showing liver specific expression of IncRNA HULC, observed to highly up-
Sub-cellular localization 11290 For 10 cellular compartments across 15 cell lines. regulated in ll_ver e
e Develop an automated plpelme for ann.otatmg lncRNAs Wlth multlple ontologies. GTEx eQTL SNPs 6714 o 58 A ‘ Subcellular localization information for InNcCRNA MEG3
« Extract up to date annotations for multiple ontologies using latest literature. SKN.SH
, , , GWAS SNPs 2569 1421 phenotypic characteristics. Sz | | =y
* Develop a IncRNA annotation resource with a web interface. e | —
 Annotate IncRNAs with high quality controlled multiple omics annotations for improving the | | | | | | N — = — Figure 5: Sub-cellular localization of In-
- - : Table 1: Various components on Lantern with number of IncRNAs with the respective annotations, along with £ xse2 By : : :
annotation of the noncoding transcriptome. . S mr9o —- cRNAs across cell lines. Figure showing en-
the domain feature. 8 erees | | riched abundance of IncRNA MEG3 in nu-
. . . . e . HUVEC . | = clear and chromatin compartments as ob-
Benchmarking of predicted IncRNA annotations from Lantern pipeline reveals high i — di e | P
' o e - ! | served In previous literature.
MAI‘ERI A I S 6_; mTI_IODS recall and precision As 49 | --
» Recall was computed for the extracted gene ontology annotations of 182 IncRNAs with anno- & & &Ly Sy S
* LncRNA relevant literature extracted using PubMed APLI. tations both sources (PubMed and IncRNAdb) W R L N
e Ontology annotations from the literature were extracted using NCBO ontology recommender. » Recall was calculated to be 0.62 for gene ontology annotations across 182 IncRNAs. |
. : s o . o . 0 0.2 0.4 0.6 0.8 1
* Extracted ontologies were benchmarked against annotations extracted from IncRNAdb. * Precision was calculated in a non-traditional manner, by randomly selecting 50 IncRNAs, and
* The following formulae were used to calculate precision and recall: manually curating annotations. From which the precision was calculated with equation to be 0.8.
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