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non-coding RNAs (ncRNAS)

= ~3% of the human genome encodes proteins
= ~62% of the human genome is transcribed
= 10s of thousands of regulatory non-coding RNASs

a biological research hotspot
= Associated with numerous physiological & pathological mechanisms
= Considered as biomarkers or therapeutic targets for numerous diseases
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microRNA impact

Many studies have shown that microRNAs (miRNASs) have multiple functions in a
wide range of biological processes, such as proliferation, apoptosis, cell cycle
arrest, cell migration, and invasion.

Development stem cell proliferation
Division Differentiation
psychiatric disorders regulation of innate & adaptive immunity
apoptosis cell signaling metabolism
human pathologies
Cancer viral infections cardiovascular diseases
metabolic disorders neurological pathologies

renal disease hepatological conditions
autoimmune diseases gastroenterological conditions

obesity reproductive disorders
musculoskeletal disorders periodontal pathologies



Specific mIRNAs that are currently being pursued as

clinical candidates
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Long non coding RNA (IncRNA)
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INcRNASs: mIRNA decoys

Developmental

Volume 25
Number 1

April 15, 2013

www.cellpress.com

Endogenous miRNA Sponge
Maintains Embryonic Stem Cells

Ebert MS et al. Nature Meth. 2007,
Wang et al. NAR 2010,

Cesana et al. Cell 2011,

Zisoulis DG et al. Nature. 2012,
Yoon JH et al. Mol Cell 2012,
Hansen TB et al. Nature 2013,
Memczak S et al. Nature 2013,
Wang et al. ] Biol Chem 2013,

Kallen et al. Molecular Cell 2013 etc.



|dentification of MIRNA targets

= Computational methods

v"In silico target prediction programs
* DIANA-microT: www.microrna.gr
* TargetScan: www.targetscan.org

hsa-miR-103a-3p
CUAUG AT

] Experlmental methods SAGCAGCAUUG. “AGGG"

0CGUCEUAAL ULCu
v’ Essential to identify genuine miRNA targets
v’ Main categories:

Rps14 A AGUMGAS

= Low Throughput Techniques: Reveal individual

MIRNA:MRNA interactions (e.g.
Reporter Luciferase Assays, Northern Blot)

= High Throughput Techniques: Characterize numerous miRNA targets. Necessitate
extra computational steps (e.g. CLIP-Seq, microarrays, RNA-Seq)
v" Divided into:

Direct Technigues: Provide the exact miRNA binding location

Indirect Techniques: Reveal the indirect effect of mMiRNAs on gene expression or
on protein levels


http://www.microrna.gr/
http://www.targetscan.org/

AGO-CLIP-Seq experimental methods

* The most widely used high-throughput direct methods
* Provide miRNA binding events on a transcriptome-wide scale

= Several CLIP-Seq variants
v HITS-CLIP (the first AGO-CLIP-Seq methodology)
v' PAR-CLIP (the most widely used methodology)

v CLASH/CLEAR-CLIP (more accurate/provide miRNA chimeric
fragments by incorporating an extra ligation step)



e Raw CLIP reads

Map reads on the
e reference genomes

Identify regions where
peaks are formed

Reference genome |

Isolate peaks that
overlap with transcripts

Reference genome |

Guided MRE identification
in the peak region
I IncRNA, mRNA,

pseudogenes

Paraskevopoulou, M.D. and Hatzigeorgiou, A.G. (2016) Analyzing MIiRNA-LncRNA Interactions. Methods in molecular
biology, 1402, 271-286.
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In silico determination of mMIRNA-gene interactions

« Ranging from simple to very sophisticated implementations
* Sequence Features
* Physics Models
« Machine Learning
« Expression Data

« Widely used implementations:
« TargetScan: www.targetscan.org
* DIANA-microT: www.microrna.gr
 miRanda: www.microrna.orq

Even the most sophisticated implementations achieve 65% sensitivity
and 32% SpeCIfICIty M. Reczko, M. Maragkakis, P. Alexiou, I. Grosse, and A. G.
Hatzigeorgiou, "Functional microRNA targets in protein coding
sequences," Bioinformatics, Jan 27 2012.


http://www.targetscan.org/
http://www.microrna.gr/
http://www.microrna.org/

DIANA-microT-CDS

» One of the first implemented algorithms for miIRNA:mRNA target identification with
Increased performance in terms of sensitivity and precision

» Accurate detection of canonical miRNA targets both in CDS and 3’ UTR

» Important microT-CDS features are the target site complementarity, A/U
upflanking content, accessibility, pairing stability, and conservation of
MiRNA targeted CDS and 3’ UTR regions

Reczko, M., Maragkakis, M., Alexiou, P., Grosse, |. & Hatzigeorgiou, A. G. Functional microRNA targets in protein coding
seqguences. Bioinformatics 28, 771-776 (2012)

Paraskevopoulou, M. D. et al. DIANA-microT web server v5. 0: service integration into miRNA functional analysis workflows.
Nucleic acids research 41, W169-W173 (2013)



RNA features

1D 2D 3D

RNA sequence

UGCCUGGCGGCCGUAGCGCGGU e
GGUCCCACCUGACCCCAUGCCGA
ACUCAGAAGUGAAACGCCGUAGC S

Inaccessible '

GCCGAUGGUAGUGUGGGGUCUC region
CCCAUGCGAGAGUAGGGAACUGC
CAGGCAU
\
Sequence Features Physics models
target site | Accessibility
complementarity Pairing stability

A/U upflanking content
conservation



A. PAR-CLIP data
Immunoprecipitation and deep sequencing of Ago crosslinked

DIANA-microT-CDS mRNAS | l

B. Feature Extraction & Analysis

True sites (overlaping with PAR-CLIP) are compared to
false sites (non-overlaping with PAR-CLIP)

( C. Feature Selection

Selection is based on model optimization and 3-fold
crosvalidation

CDS

> CDS conservation > 3'UTR conservation
> Binding of nts 1 and 11~ > Accessibility of site

> Flanking AU content > Flanking AU content
Sieive Siexes

diNn.€

D. Scoring

Significant features are combined through generalized
linear models

l l

E. Combine CDS and 3'UTR targeting

Linear combination of CDS and 3'UTR score

l

F. Independent testing on high throughput proteomics data




DIANA-microT-CDS Interface
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DIANA-microT-CDS Interface
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DIANA-TarBase

A reference database devoted to the indexing of experimentally supported
mMiRNA-targets

More than a decade of continuous support in the non-coding RNA field

The largest and oldest repository with thousands of high-quality
experimentally supported miRNA-gene interactions

Last update DIANA-TarBase v8

Karagkouni D, Paraskevopoulou MD, et al. DIANA-TarBase v8: a decade-long collection
of experimentally supported miRNA-gene interactions, Nucl. Acids Res. gkx1141(2018)



Data collection

v Use of text mining-assisted pipeline to:

= extract publications harboring miRNA-gene interactions, in XML
format

» recognize associated miIRNA and Gene Names
= score the publications and mark them up

v ~370 publications have been manually curated

v >230 collected/analyzed high-throughput datasets



TarBase v8 Statistics

» TarBase v8.0 indexes ~700,000 unigue miRNA-gene interactions
and more than a million entries

» This collection has been derived from experiments employing more
than 33 distinct experiments, on 592 tissues/cell types and
~430 experimental conditions from 18 species



TarBase v&8 Statistics

TarBase v8.0 entries
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DIANA-TarBase Interface

Statistics TarBase v.8 » Previous version
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¢t | TarBase statistics Tarbase v.8 statistics
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Ensembl/RNAcentral integration
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Indexing mIRNA targets on non-coding transcripts

Nucleic Acids Research, 2019 1-10
doi: 10.1093/narlgkz1036

DIANA-LncBase v3: indexing experimentally
supported miRNA targets on non-coding transcripts
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DIANA-LncBase v3

A reference database devoted to the cataloguing of mIRNA-IncRNA
interactions

LncBase was initially released in 2012 and since then it is constantly
updated.

LhncBase v3.0 indexes approximately half a million entries,
corresponding to ~240,000 unique tissue and cell type specific mIRNA-
IncRNA pairs

This collection has been derived from

= The incorporation of 236 publications

= Text mining and manual curation of publications and the analysis of
>300 high-throughput datasets.

= Experiments employing ~15 distinct methods, 243 tissues/cell
types and ~162 experimental conditions for human and mouse
species



From literature to Database

EXAMPLE OF SENTENCES EXTRACTION

TFAP2A-AS1T is the target of miR-33.

Dua Hucifera ze reporter aszay wa s used to verfy the interac ion between TFAP2A and miR-33 in MCF-T cells.

DATABASE DECODING

miR-33 —— famet ——  TRAP2A-AS1 verify —— LRA
FINAL RECORD

microftN A target method cell line

i iR.-33 TFAP 24451 LRE MCF-7

MCF-7



DIANA-LncBase v3

LncBase hosts

= IncRNAs from GENCODE v30, f
RefSeq and Cabili et al. study -y - .
05 X %\wg «)(\

= >730 manually curated miRNA- S & ‘1\
INcRNA entries . & 3 K% SO

One Marro J) /’ 4 EBV & | Ce“'“

N S B

= 2094 interactions, extracted from
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transfection/knockdown microarray v\*’a’;g!‘ 2 "
experiments. o v 1\ df X ’zé‘zg;y
= 2,220 viral miRNA binding events ’ \ "%6
on host INncRNA transcripts Sgmm o,
S &9 R2 %?3 6')/%, Sy,
SCLE %

= >235,000 interactions have been
retrieved from the re-analysis of 236
AGO-CLIP-Seq datasets  WIth g ssusee © smsonse  prosessed vamsr

m i C ro C L I P al g O r i t h m lincRNA sense bidirectional_promoter_IncRNA

. macro_IncRNA
3prime_overlapping_ncRNA

85 + 10% of interactions is spatially classified into
sense, antisense, lincRNAs and pseudogenes



DIANA-LncBase v3

LncBase v3 provides new features and functionalities

= Known short variant information on 9,318 miRNA target sites, from the
reference databases dbSNP, ClinVar and COSMIC

= |[ncRNA transcript expression profiles in 34 cell types/tissues and in
nucleus/cytoplasm sub-cellular compartments, by analyzing 103 raw RNA-

Seq libraries, encompassing ~19.3 billion reads

» [Interactive visualization plots portraying
= correlations of mMIRNA-INncRNA pairs, retrieved from CLIP-Seq experiments
= |ncRNA expression profiles within the cell and/or in different subcellular

compartments, among distinct cell types



DIANA-LncBase v3: mIRNA-IncRNA Module

(4) Filters-Browsing results

Tissue

Vakdated As

Vakdaton Type

miRNA Conf. Level

Biotypes

Species

nCRNA Source

Variants

Y

Filters T |

Select Tissues

Select Methods

Reset

Select Validated as

(1) Menu h'd]" - — J3» |ncBase miRNA-IncRNA LncRNA expression Visualizations Previous Versions = Help

Select Validation Types

Select Species

Al

With

Without

(11) Binding site details

~

~

~

(2) Search field miRNA-INcRNA interactions_ ~ (3) Search by location
— -
= - - ey
i B Keyword | Location &
miRNA = - . IncRNA
- -
hsa-miR-185-5p XIST
hsa-miR-106b-5p PTENP1 (]4) DIANA-1 0015
Clear Al cearal interconnections
PR L2 . /
() Results statistics ) (6 Results sorting /
(7) Gene/miRNA details ~ - -
I~ ~ * Interactions: 4 Expelimeyrdm: 1. high: 3) Cell lines: 3, Tissues: 3, Publications: 6
~ . . o _ (13) UCSC 4
Gene name i{ miR N - Experiments $ Publications + Cell Lines + Tissues * miRNA Conf.% ‘z DIANA Lighs
7 w 7 4
PTENP1 O hsa-miR-185-5p O 1 1 1 1 m IncRNA Expr ucscE mT TB P mP
Publication Methods Tissue Cell Type Tested Ceil Line Category Experimental Condition
Gillen AE et al. 2016 =2 Mammary Gland MCFT NA CancerMalignant ~WE nested profecied primer. E2 reatment =
—
-
Location Region Method Result  Validation Type IncRNA Source Var - ,_.....-: (8) Experlmental detc'uls
chr9:33675635-33675659|- exon HITS-CLIP @ POSITIVE DIRECT Ensembl NIA el
‘ XISTO hsa-miR-185-5p O 1 1 1 1 [ huign | = IncRNA Expr UCSCE mT TB InP mP
Pubhication Methods Tissue Cell Type Tested Cell Line Category Experimental Condition
Grosswendt S et al. 2014 = Kidney HEK293 NA Embryonic/Fetal m NA o
Location Region Method Result Validation Type IncRNA Source Var
chrX:73843679-73843709)- exon Chimeric fragments @ POSITIVE DIRECT Ensembl 0 - ——- (9) Shol‘t Varian{' irlfo
‘ PTENP1 O hsa-miR-106b-5p O 1 1 1 1 [ buign | IncRNA Expr UCSCE mT TB InP mP
Publication Methods Tissue Cell Type Tested Cell Line Category Experimental Condition
Poliseno Laura et al. 2010 = Prostate DU145 DU145 Cancer/Malignant NA L2
Location Method Resull  Validal , Source Var (10) lTliRNA Conf. LE‘VE‘]
na  lvcierase Reporer onove  pmect Ensemul
Assay 0
P
xIsTO hsa-miR-106b-5p O 1 3 1 1 [ rugn | INcRNA Expr UCSCE mT TB InP mP
Publication Methods Tissue Cell Type Tested Cell Line Category \ Experimental Condition
Hafner M. et al. 2010 (e | Kidney HEK293 NA Embryonic/Fetal NA (a3
Location Region Method Resull  Validation Type  IncRNA Source Var (12) ll‘lLRNA EXPI‘QSSiOI‘l

chrX 73822959-73822971|- exon PAR-CLIP @ POSITIVE DIRECT Ensembl NIA




(a) (1) Search field - — — »

(2) Filters
1

|
\

DIANA-LncBase v3: LncRNA Expression Module

INCRNA

_ - (6) Change Mode

Expression = Localization | S GEeTERTE)]

Filters Y | cCiear Filters (3) Gene info
1 First Previous 2 3 Next Last
Tesue | Select Tissues v n Transcript 10+ Cell Typess Tissuess
LCLBAC x MALAT1 @ ENSTO00000619449 3 1 MIRMA-INCRMA -
Cell -
PRSI HEK293 x | mcF7 x | HUVEC x vpe Tiesue Category PM
w
LCLBACD1 NA Normal/Primary 243 575003 o (5] miRNA-IcRNA
LCLBAC NA Normal/Primary 173677956 o /
TPM
Leve m - MCF7 Mammary Gland Cancer/Malignant 29282278 [:] /
Z J
/s XIsTO ENST00000421322 1 1 mlRN.MncRNA’ -
/
l / Type Tissue [:-1'.|"\:\'."|".' PM
(4) Experlmenta] detdl § - > HEK293 Kidney Embryonic/Fetal 170.8511875 i ]
(b) IncRNA
(1) Search field - — — — =
HTS
2) Filters
@) . , _ — - (6) Change Mode
| -
Expression | Localization I
\ (3) Gene info Lo
Filters Y || Clear Fiters . (7) Localization
-~ First = Previous n 2 Nexd Last .
~ info
§ ~ -
ssue Select Tissues v Gene names, Transcript ID$ Cell Types Tissuess P ~ /
ell Type v I H19°’ ENST00000417089 1 1 miRNA-IncRNA - ~ / - ‘
- Cell Type Tissue Category TPM Nucleus TPM Cytoplasm ~ RCI 4% 1"\pm'r‘\ﬁm/
Spedes
/ HELAS3 Cenvix Cancer/Malignant 1.7179 22355 038  Cytoplasm @
/ | H190 ENSTO0000411861 1 1 miRNANCRNA - |
/7
7 Cell Type Tissue Category TPM Mucleus TPMCyloplasm  RCI  Compariment
4) Experimental details- > HELAS3 Cenvix Cancer/Malignant 5.4064 36427 0.569%  Nucleus @
A
\ | NR_144567.1 2 2 mirna e = — =(5) miRN A-IncRNA® |
N Tissue TPM Mucleus TPM Cytoplasm RCI  C tment
» GM12878 Blood NormalPrimary 100 8411 16013 59767  Nucleus @
‘ HELAS3 vix Cancer/Malignant 215.4643 3.0875 61249  Nucleus @




loNns

1Izat

ISua

ve V

Interacti

DIANA-LncBase v3

miRNA-IncRNA plot

Select Tissues

Tissua

PCa/Prostate

TrHBMEC/Bone Mar...

AZTED x

B lymphocyle x I BC1 x I BC3 x

22RV1 x| 2935 x

Cell

MDAMB231/Mammary...
MCFYMammary Gla..

+29 W

Beta cells x | BMDM x

BCBL1 x

[

BiDB‘PE| Select Biotypes

Homo sapiens x

Epecies

LCL/Peripheral E...

Select more than one cell type and/or fissue to explore how

LAPC4/Prostate

HUVEC Umbilical ...

they cluster based on absence/presence of miRMA-IncRNA
interactions. For each pair-wise combination of cell fype/fissue,

Pearson's r coefiicient values are calculated.

anss|| f adi| (@0

=
1}
=

HCT1180ntestine

ESGEmbryo

DU1M45/Prostate

DGTs

BT474/Marmmary Gl...

Beta cells/Paner..

BCA/Pleura

B lymphocyte/Ple...

BCE/Pleura

BCEL1/Bone Marro....

M8 orENZL
IEW Ui H L
401 e
ARIBLILIBY | ETEIA Y W
UBIS AJELLLL B0
S0 I N
£33

LaoE 1o

ovE19

127

g [eiaydusg o
I D% ]
BTN ITANH
1845 L HNH

moLEW auogaoH
Crolew auage SFoH
Mo LEW BU0gMSIH
ABuprrgH

REERT el
ABUPEA'EREATH
aulslpgLLLIH
[UNLITIE FaE
Z0ovaE4d
ELEIRE RN
/00

SOl aung a9 e
1D AL g AL 5
TUIOUE a0 Blag
el euegilgog
Bina|d g
BIna|d;L0g

“ald apooydwsd g
ABAD L
AAUPLAISEGE

MESO I L AH TS

Cell Type / Tissue



DIANA-LncBase v3: Interactive Visualizations

LncRNA Expression plot
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Querying DIANA-microT-CDS

Paraskevopoulou, M. D., Vlachos, I. S. & Hatzigeorgiou, A. G. DIANA-TarBase and DIANA Suite Tools: Studying
Experimentally Supported microRNA Targets. Current Protocols in Bioinformatics, 12.14. 11-12.14. 18 (2016).



1. Begin at the microT-CDS home page (http://www.microrna.gr/microT-CDS).

2. Continue with the previous query of miRNA “hsa-miR-34a-5p”. In the central
search text box, enter the mature miRNA name “hsa-miR-34a-5p” or its MIMAT
“MIMATO0000255" (miRBase mature miRNA accession) identifier. Press Enter.

3. Expand the downward-pointing arrows to access further information regarding
the predicted miRNA binding location on the CDS and 3’ UTR of the gene, relative
positions of MIRNA binding sites on the transcript, conservation of each site across
different vertebrate species, and predicted graphical representations of every
MIRNA-mRNA duplex pair.

4. To save the in silico predictions results file, select the “Download” button above
the results panel.

5. Explore the miIRNA-mRNA targeted regions in a UCSC genome browser by
pressing the relevant right-pointing arrow near the “UCSC graphic” section.


http://www.microrna.gr/microT-CDS

6. Search for a miRNA related to a specific disease. Open a new tab in order to
keep the previous query available. In the search text box, enter “hsa-miR-34a-
5p "breast cancer" " and press enter.

7. Click Filters button and set microT-CDS threshold to 0.9. Press Enter.

Multiple search terms

8. Open a new tab in order to keep the previous query available.

9. Search microT-CDS for interactions of multiple miRNAs and genes. Include
spaces in-between the queried terms. The retrieved results are restricted to the
searched microRNAs and Ensembl Gene identifiers. Insert the following terms
in the search box “hsa-miR-34a-5p hsa-miR-107 hsa-miR-15a-5p
ENSG00000104969 ENSG00000138735 ENSG00000139645” and browse the
results.



Querying DIANA-TarBase

Paraskevopoulou, M. D., Vlachos, I. S. & Hatzigeorgiou, A. G. DIANA-TarBase and DIANA Suite Tools: Studying
Experimentally Supported microRNA Targets. Current Protocols in Bioinformatics, 12.14. 11-12.14. 18 (2016).



1. Begin at the TarBase home page (http://www.microrna.gr/tarbase).

2. In the miRNA text box, enter the mature miRNA name “hsa-miR-34a-5p” or its
MIMAT “MIMAT0000255” (miRBase mature miRNA accession) identifier. Press Enter.

3. Press the “(i)” information button next to the gene name (CD44) to explore
supplementary gene details, including expressed cell types and links to Ensembl
entry.

4. Click the link next to Ensembl gene identifier (“Gene ID”) to be redirected to
Ensembl database.

5. Select a valid microT-CDS score “Pred. Score” to view miRNA-gene interactions
predicted from the microT Web-server.

6. Select “Related Pathways” to see the related KEGG pathways in which this miRNA
participates.


http://www.microrna.gr/tarbase

7. Press the “(i)” information button next to the miIRNA name (hsa-miR-34a-5p).
MIRNA sequence, MIMAT identifier, links to other DIANA-resources and a weighted
disease tag cloud will pop-up.

8. Click on the downward-pointing arrow to view the details of each miRNA-gene
interaction.

9. Press the downward-pointing arrow in each publication panel to access further
information. The revealed panel shows binding-site coordinates (if available), the
name of the supporting experimental methodology, type of exerted regulation
(POSITIVE/NEGATIVE, UP/DOWN and DIRECT/INDIRECT), and the source of the
indexed interaction.

10. Select the “(i)” button next to the “Location” column to invoke further information
in a new pop-up window. The window presents the primers used for cloning in case
of Reporter Gene Assay—verified interactions, as well as supplementary comments
for a specific miRNA recognition target site.

11. Follow the provided “Binding info@ensEMBL” link to be redirected to an Ensembl
Genome Browser showing this exact binding site location.



12. Select the “Method Type” box in the filters panel in order to reveal the relevant
options. Select “Low-Throughput” and “Apply” to reduce results to low-yield methods
only. Unselect the “Low-Throughput” filter and hit “Apply”.

13. Click “Method” box. In this menu we can directly select only the methods that we
want included in the results. Select “Luciferase Reporter Assay” to see interactions
supported by this gold standard technique.

14. Press “Remove all” on the top of the filter panel. Perform a complex query by
selecting “Validated as”. POSITIVE, “Prediction score”. 0.6, “Validation Type”: Direct.
This query identifies positive interactions from direct experiments that have also been
predicted in silico (score 0.6).

15. Press “Clear all” in order to restore the query to its original state.



Multiple search terms

16. Open TarBase (http://www.microrna.gr/tarbase) in a new tab in order to
keep the previous query available.

17. Search TarBase for experimentally supported interactions of multiple
MiRNAs and genes. The retrieved results are restricted to the searched
microRNAs and Ensembl gene identifiers.

Insert the following terms in the corresponding search boxes one-by-one:
MIRNAS: hsa-miR-34a-5p hsa-miR-107 hsa-miR-15a-5p
Genes: ENSG00000104969 ENSG00000138735 ENSG00000139645

Query free search

18. Remove all queries and select Mus musculus “Species” and Luciferase
Reporter Assay “Method”. Hit “Apply”.

The top results are displayed (max 3,000)


http://www.microrna.gr/tarbase

Querying DIANA-LncBase

Dimitra Karagkouni, Maria D Paraskevopoulou, Spyros Tastsoglou, Giorgos Skoufos, Anna Karavangeli,
Vasilis Pierros, Elissavet Zacharopoulou, Artemis G Hatzigeorgiou, DIANA-LncBase v3: indexing
experimentally supported miRNA targets on non-coding transcripts, Nucleic Acids Research,\lolume 48,
Issue D1, 08 January 2020, Pages D101-D110, https://doi.org/10.1093/nar/gkz1036



https://doi.org/10.1093/nar/gkz1036

1. Begin at the LncBase home page (https://diana.e-ce.uth.gr/Incbasev3/interactions).

2. In the miRNA text box, enter the mature miRNA name “hsa-miR-34a-5p”. From the
filters section select Tissue “Pancreas”, “Cervix’, Biotypes “antisense”, “lincRNA”,
“sense”, Species “Homo sapiens”. Press Enter.

3. Sort results based on gene names by clicking the arrows in the Gene name column
of the results.

4. Press the “(i)” information button next to the gene name (ZBED3-AS1) to explore
supplementary gene details and links to Ensembl entry.

5. Click the link next to Ensembl gene identifier (“Gene ID”) to be redirected to
Ensembl database.

6. Notice the “Var” tag in Z93241.1 entry, indicating a known variant resides in the
MIRNA binding site. Expand the pane by clicking the downward arrow to view the
details for the interaction.


https://diana.e-ce.uth.gr/lncbasev3/interactions

7. Press the downward-pointing arrow in each publication pane to access further
information. The revealed pane shows binding-site coordinates (if available), the
name of the supporting experimental methodology, type of exerted regulation
(POSITIVE/NEGATIVE and DIRECT/INDIRECT), the annotation source of the
IncRNA and variant information (if available).

8. Select the “(i)” button in the “Var” column to access further information for known
variants residing in the miRNA binding site.

9. Folllow the link to the UCSC genome browser in the interaction pane of Z93241.1
— miR-34a-5p.

10. Follow the link to DIANA-TarBase (TB) to obtain the experimentally verified
protrein-coding targets of miR-34a-5p.

Query free search

11. Remove all queries and select Homo Sapiens “Species”, Luciferase Reporter
Assay “Method” and Brain “Tissue” to retrieve all miRNA-IncRNA interaction
identified in the Brain by Luciferase Reporter Assay.



12. Perform a new search based on genome location. Select “Location” instead of
“Keyword” in the search type options. Reset filters and type in the Location field
chr21:1-24547942. On the “Based On” field select “Transcripts”. Execute Search.

13. Filter the results by selecting Method: “PAR-CLIP”, miRNA confidence level: “High”
and press “Execute Search”.

14. TEKT4P2 gene residing in chr2l is targeted by several miRNAs. Explore the
expression of the TEKT4P2 gene by clicking on “IncRNA expr” link and switching to
LncBase expression module.

15. How many transcripts have available expression information? Press the downward-
pointing arrow in each transcript pane to access further information. The revealed pane
shows Transcripts Per Million (TPM) values, describing IncRNA abundance, along with
tissue, cell type and replicates information.

16. Expression module can be utilized separately from interaction module to obtain
IncRNA abundance information. Click on the “LncRNA Expression” button. Perform
multiple INcCRNA search by typing GASS5 and XIST in the IncCRNA field. Execute Search.



17. Explore the localization of GAS5 by clicking the “Localization” button.
Different transcripts of GAS5 are reported.

18. Expand the panel for the first transcript by clicking the downward arrow.
Expression information and experimental details are provided. Information,
including IncRNA expression TPM values both in nucleus and cytoplasm, RCI
value (depicting inclination of INncCRNAs to localize either towards the nucleus or
cytoplasm respectively) and IncCRNA localization tendency.

Visualization plots

19. Explore the similarity of miRNA-gene interactions across different cell
types. Select several cell types of interest and click “View” button. See the
correlation between the different cell types.

20. Explore IncRNA expression across different cell lines and tissues. Type
“GAS5” in the IncRNA field and select cell lines or tissues of interest. Click
“View” button.



21. Explore IncCRNA localization across different cell lines and tissues. Type
“‘GASS5” in the IncRNA field and select cell lines or tissues of interest. Click
“View” button. All GASS5 transcripts localize to the same cellular
compartment? Is there a difference between different cell types?
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