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With the advance of genome sequencing technologies, it is currently possible to identify a large number of chromosomal or genomic structural variants in a
single individual [1]. Therefore, the validation and manual assessment of structural variants clinical significance becomes unpractical and time consuming when
performed with previous methodologies.

In order to assist the validation process, we developed two clinically inspired bioinformatics tools — TAD-GConTool and CNV-ConTool. They were developed in
python with a Common Gateway Interface that allows easy and user-friendly access through any standards compliant web browser [2].

- TAD-GConTool

& ARV Rmmwm TAD-GConTool allows the user to input a CNV or rearrangement and get a set of relevant and organized information about
TAD-Gene Content Tool (TAD-GConTool) the genomic elements located on the affected Topological Associated Domains (TADs), to evaluate the importance of the
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and retriewv ries protei ding and non-coding RNA genes and genomic elements found within these domains and as ated structural and functional information.
For each breakpoml, the retrieved data is complled ina complete table that includes all acquired information and a report table that mainly includes clinically relevant data.

The tool works as follows:
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i) o Additionally, this tool, based on the genomic position of the breakpoints and affected chromosomes, establishes the sequence based
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nomenclature of the rearrangement according to the International System for Human Cytogenomic Nomenclature 2016 (ISCN 2016)

Select type of alteration to be analysed:
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Figure 1 Landing page of the TAD-GConTool and output example | i . .
_ @ Sunish, @ SNS o o= | gene) — optional; vi) select the type
The necessary input parameters must be selected as follows: CNV or specific genomic region analysis of analysis (breakpoints, CNVs of
) genome version; ii) reference cell line for TAD selection,; iii) additional adjacent TADs (TAD-1 and B - i it both): vii) breakpoint ana;ysis nput
TAD+1) to be included in the report table; iv) within the drop-down list, the alteration type to be e the b’reakpoint sositions and the size
analyzed; and v) data defining the SV (chromosomes and breakpoints information). | . . .
_ _ . . i of the breakpoint flanking region to
Finally, pressing the “Submit” button will launch the tool. | . .
. . . . . . x) | be analyzed; definition of a region
After running, this tool creates two output files, the vi) report table with more important condensed Vertont overtep summary . .
. . . . . Size to be added to each side of the
Information and a complete table with all information found (not showed). inputed perameters . .
krneveicn s breakpoint — optional; and viii) CNV
or specific genomic region analysis -
Overiap results sammary . input the genomic positions of CNVs
T e s s S R Ducolmin_te s lnmamna e — s e st e ey or of specific genomic regions to be
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CNV-ConTool was essentially developed to allow a faster and more The output file is composed by a ix)
Informed evaluation of the CNVs or breakpoints, not by genomic content summary table of the overlap search
like TAD-Gene Content tool, but by comparison and overlap with benign and pathogenlc CNV/Inversion public databases. \ and individual tables with the
extensive overlap results, Dby
The tool works as follows: database (now showed).
Receives input information and Performs the overlap of the Organizes the information into a summary table of the overlap
identifies the genes affectedby | | breakpoints/CNvs/ | | search, with all inputted CNVs/breakpoints, affected genes | | Retrieves the tables in
the given CNV/breakpoint, Inversions and affected genes vs and databases in the same table and extensive tables with all a xlIsx file for download
using Ensembl API(Figure 2) databases (Figure 3) database and overlap information, organized by database.
The avallability of different overlap strategies and parameters allows the user to tweak the tool as desirable.
Ehe overlap search of the affected genes provides extra information for the CNV and breakpoint evaluation. /
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del A » ® e P ? e » » Figure 3 Schematization of overlap strategies available on CNV- _
dup B ConTool These tools were already successfully applied to about 40 cases
Breakpoint vs. del A . ] ] ] o ] . - 17 _ . . .
Breakpoint position g oo o = Vertical arrow indicates the breakpoint position. Reference deletions studied under the project "Next-gen cytogenetics enters clinical care
Breakport 10 Kb FR vs. del A =13% v | Reported independenty are in red whereas duplications are in blue. Gray dashed vertical and an_nOtateS the human genome (HMS_P'K_:T/OO]-G/ZO]-_?’) and are
region (FR) 1010 PR ve_dup B ~100% v ot fhe level of overiap lines outline the overlap between the query and reference alterations. now being made available to the broader scientific community.
o ) a Breakpoint genomic position and breakpoint-flanking region. These tools allowed a faster and more informed evaluation of the
b Mutualoverap | s 5 7 P13 All CNVs overlapping the query genomic position or breakpoint- genomic structural variants, helping select potential pathogenic
Disrupted gene, CNV _| | . . ! ﬂ k ] ¢ ] d . . . o .
gene and CRVAUEr genea anking region are retrieved. | _ variants, either by identifying phenotype-associated genes, or by
e 0 Mutual overlap approach applied in CRVs, inversionsialiClEses overlapping deletions and duplications with already described benign
setereree del enes. Affected genes by either CNVs or breakpoints are depicted in PPING P y J
Reference dup D g g y p p h " CNV 2
Cutoff yellow. Additional gene flanking genomic sequences included in the or pathogenic s [2].
Disrupted or goo, JeEne Avs. reference del C 2100:]“;[, v } Included inthe output tables ] _ _ - - b . d ) h d
A eference del Cvs gene A Z63% 7 T Not Incudet i he csput ables overlap search are depicted by shaded regions flanking the query As genome sequencing Is becoming more and more a routine metho
7 reference dup Dy geneA ot genes. The query CNV is illustrated by the dashed back bar. In this for identification of chromosomal and genomic structural variants, such
del, dup, i . _ Ny i - ; ) )
TP g0n e e e ey Tre% v} Included inthe oufput tables approach, the percentage of overlap between query vs. reference clinically oriented bioinformatics tools are crucial and represent the first
80% [Lference Gol Gue quey /6% x| Notincudedinthe outputtables  gnq reference vs. query is computed, which ensures that, these show level of analysis toward personalized genomic medicine.
approximately the same size, and can be considered as similar. Only
c g;gg:;mﬂﬁﬁed by the reference alterations with overlaps above the cutoff value (defined by the user),
del. dup, inv are included in the output tables.
E— c Query comprised by the reference search for deletions, - References -
p F . . . . .
Referencefdel@ —— T —— duplications and inversions. In this approach, only the query vs. [1] Collins et al., Genome Biology, 18.1 (2017)
query vs. rererence ae = % nciuae Intne outp aples ? 1 - T . . .
sel dup. inv e e v | | reference overlap percentage is taken .|nto con§|derat|on. reference [2] David et al., Human Genetics (2020)
query ve. reference del G —a3% x| Notincluded in the output tables CNVs that cover 100% of the query are included in the output tables.
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