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Today state of the art of
DNA sequencing

Genome sequencing cost as estimated by NHGRI
(September 2001 to April 2014)
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Bioinformatics

new NGS protocols

RNA-sec, Exome-seq, ChlIP-sec

g 2% UERSTA e SEZIONE DI TORIND Egi“ggﬂg;;ﬁ BEYXKKVAHGEF 4

7 DI TORINO (L~ ISTITUTO NAZIONALE DI FiSICA NUCLEARE — HUMAN GENETICS FOUNDATION - TORINOG —




Cl3sS ChlP-SEC]Z to map on the genome DNA binding proteins,

epigenetic modifications
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‘" Cos Single cell RNA-seq
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New algorithms and NGS protocols

* MREdictor tool An highly accurate method for the identification of
bona-fide microRNAs targets within mammalian genes.
Incarnato et al. Nucleic Acids Res. 2013 http://mredictor.hugef-research.org

* Single-Base Resolution Analysis of 5-Formyl and 5-Carboxyl Cytosine
Reveals Promoter DNA Methylation Dynamics.
Neri, etal. Cell Reports. 2015. Neri et al. Nature Protocol 2016

 High-throughput single-base resolution mapping of RNA 2'-O-methylated
residues. Incarnato et al. Nucleic Acids Res. 2016.

* The RNA epistructurome: uncovering RNA function by studying
structure and post-transcriptional modifications. Incarnato & Oliviero, TIBS Submitted.

* RNA structure framework: automated transcriptome-wide reconstruction of RNA
secondary structures from high-throughput structure probing data.
Incarnato et al. Bioinformatics 2016

Fis « Genome-wide profiling of mouse RNA secondary structures reveals key features
of the mammalian transcriptome. Incarnato et al. Genome Biol. 2014

Conformation space
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Tumor whole exomes
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Haematopoietic Panel *
(139 genes)

B Cancer driver genes
= Epigenetic modifiers

Druggable targets

*In collaboration with Anatomia Patologica Molinette
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Sarcoma Panel #
(283 genes)

B Cancer driver genes
= Epigenetic modifiers

Druggable targets

#In collaboration with Proff. Silvia Deaglio (HuGeF)
and Franca Fagioli (Regina Margherita)
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GGGTTTAGTT CTTTGAGAGT CACATCTCTT ATTTGGACCA GTATAGACAG
AAGTAAACCC ACCTGACTTG TTTCCTGGGA CAGTTGAGTT AAGGGATGGC
TTTCACAGAG CATTCACCGC TGACCCTTCA CCGTCGGGAC CTCTGTAGCC
GCTCTATCTG GCTAGCAAGG AAGATTCGTT CAGACCTGAC TGCTCTTACG
GAATCCTATG TAAGTTGCCT ATTTTGCTGT TATCTGAAAA CCCTTCATXX
XXXXXXXXXX XXCATGGGTA TGACAGAAGA TGTGGTGTTT TCCTGTATCC
TCGGCGAGGT GAAGCATCAG GGCCTGAACA AGAACATCAA CCTGGACTCT
GCGGATGGGA TGCCAGTGGC AAGCACTGAT CAGTGGAGTG AGCTGACCGA
GGCAGAGCCA CTCCAAGAGA ACCTTCAAGC TTATCGTACC TTCCATGTTT
TGTTGGCCAG GCTCTTAGAA GACCAGCAGG TGCATTTTAC CCCAACCGAA
GGTGACTTCC ATCAAGCTAT ACATACCCTT CTTCTCCAAG TCGCTGCCTT
TGCATACCAG ATAGAGGAGT TAATGATACT CCTGGAATAC AAGATCCCCG
CCAATGAGGC TGATGGGATG CCTATTAATG TTGGAGATGG TGGTCTCTTT
GAGAAGAAGC TGTGGGGCCT AAAGGTGCTG CAGGAGCTTT CACAGTGGAC
AGTAAGGTCC ATCCATGACC TTCGTTTCAT TTCTTCTCAT CAGACTGGGA
TCCCAGCACG TGGGAGCCAT TATATTGCTA ACAACAAGAA AATGTAGCAG
TTAGTCCCTT CTCTCTTCCT TGCTTTCTCT TCTAATGGAA TATGGGTAG
GGGTTTAGTT CTTTGAGAGT CACATCTCTT ATTTGGACCA GTATAGACAG
AAGTAAACCC ACCTGACTTG TTTCCTGGGA CAGTTGAGTT AAGGGATGGC
TTTCACAGAG CATTCACCGC TGACCCTTCA CCGTCGGGAC CTCTGTAGCC
GCTCTATCTG GCTAGCAAGG AAGATTCGTT CAGACCTGAC TGCTCTTACG
GAATCCTATG TAAGTTGCCT ATTTTGCTGT TATCTGAAAA CCCTTCATXX

| XXXXXXXXXX XXCATGGGTA TGACAGAAGA TGTGGTGTTT TCCTGTATCC
TCGGCGAGGT GAAGCATCAG GGCCTGAACA AGAACATCAA CCTGGACTCT
GCGGATGGGA TGCCAGTGGC AAGCACTGAT CAGTGGAGTG AGCTGACCGA
GGCAGAGCCA CTCCAAGAGA ACCTTCAAGC TTATCGTACC TTCCATGTTT
TGTTGGCCAG GCTCTTAGAA GACCAGCAGG TGCATTTTAC CCCAACCGAA
GGTGACTTCC ATCAAGCTAT ACATACCCTT CTTCTCCAAG TCGCTGCCTT
TGCATACCAG ATAGAGGAGT TAATGATACT CCTGGAATAC AAGATCCCCG

| CCAATGAGGC TGATGGGATG CCTATTAATG TTGGAGATGG TGGTCTCTTT
GAGAAGAAGC TGTGGGGCCT AAAGGTGCTG CAGGAGCTTT CACAGTGGAC

| AGTAAGGTCC ATCCATGACC TTCGTTTCAT TTCTTCTCAT CAGACTGGGA
TCCCAGCACG TGGGAGCCAT TATATTGCTA ACAACAAGAA AATGTAGCAG

| TTAGTCCCTT CTCTCTTCCT TGCTTTCTCT TCTAATGGAA TATGGGTAG
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