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Extracting….

- DNA

- mRNA

- Total RNA

- Single cell

- …..

- Species

- Organisms

- Conditions

- Tissues

- …..



Waiting…



Sequencing results
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Sequencing results



Data analyses





Assembly
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Reads Assembly
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Reads Assembly

Adaptors/low quality 

bases trimming
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Reads Assembly

Genome/Transcriptome

Sequenced reads

Adaptors/low quality 

bases trimming

Quality check



Reads Assembly

Genome/Transcriptome

Sequenced reads

Path reconstruction by overlap

Consensus



Genome Annotation



Genome Annotation

Genome Sequence

Structural Annotation

Genes structure prediction:

CDS;

UTRs;

exons/introns;

non-coding RNAs;

repeats;

…..



Genome Annotation

Genome Sequence

Structural Annotation

Genes structure prediction:

CDS;

UTRs;

exons/introns;

non-coding RNAs;

repeats;

…..

Ab initio

By similarity

Tools scanning the sequence:

AUGUSTUS, Genefinder, Glimmer

…. 

Mapping cDNA/ESTs/repeats:

GenomeThreader, Infernal, gmap

…. 



Genome Annotation: 

the RefSeq pipeline



Genome Annotation: 

the GENECODE pipeline
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SCAFFOLDS

The differences among the scaffolds are mainly 
inversions or a different number of undefined 

nucleotides (Ns).

Number of genome scaffolds

Number of scaffolds 

in common among 

all the assemblies

Aniseed
RefSeq

Ensembl

ANISEED REFSEQ ENSEMBL

ANISEED 1272 1266 1128

REFSEQ 1266 1272 1129

ENSEMBL 1128 1129 1272

Available resources:

the example of C. robusta



exon

Genome sequence

Identical exons start and end

exon

exon exon

Annotation X
intron

intron

Gene 1

Gene 1

Annotation Y

Annotation comparison



Genome sequence

Gene 1

Gene 1

Annotation comparison

Genes overlapping but with a 

different gene structure

Annotation X

Annotation Y



Genome sequence

Gene 1

Gene 1

Annotation comparison

Annotation X

Annotation Y

Genes overlapping but with a 

different gene structure



Genome sequence

Gene 2Gene 1

Annotation comparison
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Genome sequence

Gene 2

Gene 1

Annotation comparison

Annotation X

Annotation Y

Not overlapping genes, 

gene annotation specific



Gasterosteus aculeatus      

http://www.ncbi.nlm.nih.gov

http://www.ensembl.org 

http://sticklebrowser.stanford.edu/

Branchiostoma floridae

http://www.ncbi.nlm.nih.gov/

http://genome.jgi.doe.gov/ 

Phaeodactylum tricornutum

http://protists.ensembl.org/ 

http://genome.jgi.doe.gov/

http://www.ncbi.nlm.nih.gov/

Ciona robusta

http://www.ensembl.org/

http://www.aniseed.cnrs.fr/aniseed/

http://www.ncbi.nlm.nih.gov

Ciona savignyi

http://www.ensembl.org/

http://www.aniseed.cnrs.fr/aniseed/

http://www.ncbi.nlm.nih.gov

Strongylocentrotus purpuratus 

http://www.echinobase.org/  

https://www.hgsc.bcm.edu/ 

http://www.ncbi.nlm.nih.gov/

Patiria miniata 

http://www.echinobase.org/

http://www.ncbi.nlm.nih.gov/

Acanthaster planci

http://www.ncbi.nlm.nih.gov/

http://marinegenomics.oist.jp/
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Collecting marine data...

Octopus bimaculoides

http://www.metazome.net/

https://groups.oist.jp/

http://www.ncbi.nlm.nih.gov/

Saccoglossus kowalevskii

http://www.ncbi.nlm.nih.gov

https://groups.oist.jp/



The GENOMA platform

http://bioinfo.szn.it/genoma/
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The GENOMA platform

Soon



Transcriptomic Analyses



RNA-seq experiment

Raw reads

(single, paired or mate 

end)

Data pre-processing

Experimental design

(conditions, stages…)

Sequencing

Quality check

Adaptors/low quality 

bases trimming



Differentially Expressed Genes

Reads mapping

Data analyses



Differentially Expressed Genes

Reads mapping
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Genome
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Annotation



Differentially Expressed Genes

Reads mapping

Count and quantification

Data analyses

DESeq
edgeR
Cuffdiff
…
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Differentially Expressed Genes

Reads mapping

Count and quantification

DEGs calling

GO enrichment

Data analyses



What we offer…

Genomics

Genome Composition (GC/CpG etc content)

Gene annotation structure quality check (via GFF)

Gene-mRNA-protein sequences extraction from GFF

GFF/GTF/BED files parsing and manipulation

SAM file parsing and manipulation

Genome sequence extraction

Reads quality check and cleaning

Reads mapping

Transcriptomics

Reads quality check and cleaning

Reads/ESTs mapping

Reads count and RPKM calculation

DEGs calling

SAM file parsing and manipulation

...available soon

Assembly & clustering

Genome masking

Preliminar genome gene structure annotation

Preliminar genome repeats annotation

Variant calling

https://bioinfo.szn.it

https://ticketing.bioinfo.szn.it

bioinforma@szn.it

https://bioinfo.szn.it/
https://ticketing.bioinfo.szn.it/
mailto:bioinforma@szn.it



