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Research question: VL... Sequences! 

.fasta
.txt

...

TEXT

VARCHAR
BLOB

functionsscripts

• replace(string text, from text, to text)

• strpos(string, substring)
• substr(string, from [, count])

• translate(string text, from text, to text)

atgaaggcaatactagtagtctgctatatacatttgcaaccgcaaatgcagacacattatgtataggttatcatgcgaacaattcaacagacact

gtagacacagtactagaaaagaatgtaacagtaacacactctgttaaccttctagaagacaagcataacgggaaactatgcaaactaagag

gggtagccccattgcatttgggtaaatgtaacattgctggctggatcctgggaaatccagagtgtgaatcactctccacagcaagctcatggtcct

acattgtggaaacacctatttaccaggtgttcagacaatggaacgtgttacccaggagatttcatcgattatgaggagctaagagag ...

Nucleotide Sequences



Bio-strings as ADTs

CLAIM: strings and BLOBs → no semantics!

Also: no standard for sequence persistency

Then: Bio-strings as “new data types”

Alternatives: 

1. From scratch: modeling + implementation!

2. Extensions: already exists but more abstractions
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Inspiring Idea: temporal and geo DBs

E.g date/time type

• Representation + persistent view

• 03/11/2020 (dd/mm/aaaa)

• 11-03-2020 (mm-dd-aaaa)

• 20201103 (aaaammdd)

• Functions and access methods

• SELECT EXTRACT(DAY FROM TIMESTAMP ‘2020-11-03’ = 03

• date ‘2020-11-03' + interval '1 hour' = timestamp ‘2020-11-03 01:00:00'
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Towards relational ADTs

Functions

P
o

st
g

re
S
Q

L 
D

B
M

S

persistency

manipulation / access

I II III IV

Translation
code

complement

reverse
getGCcontent

transcript

translation

searchORF

Sequence

=
Text Type



Useful functions (1/2)
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reverse (‘ACGGCTATTTAGAC’) = CAGATTTATCGGCA

complement (‘ACGGCTATTTAGAC’) = TGCCGATAAATCTG

complement(“sequence”)

reverse(“sequence”)

getGCcontent (“sequence”)

getGCcontent(‘ACGGCTATTTAGACT’) = 6



Useful functions (2/2)
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transcript(‘ACGGCTATTTAGACT’) = ACGGCUAUUUAGACU

transcript(“sequence”)

translation (“position”, “sequence”)

translation(2,‘ACGGCTATTTAGACT’) = RLFR

searchORF (“position”, “sequence”, “size”)

searchORF(1,‘ACGAUGCUAUUUAGAUAGCUG’, 10) = AUGCUAUUUAGAUAG



Case study: similarity management

• Proteins from original genomic sequences?

• Given a taxonomic group, how many genomes or proteins? 

• Amount of hits for a specific protein?

• Are the unique genes? Paralogous or Orthologous? 



Pure conceptual schema



Proposal Overview

Analysis
Conceptual Schema

• Comparing proteins
• Proteins from Genomic sequences
• Taxonomies and amount of proteins
• Hits for given proteins
• Unique genes
• Paralogues and orthologues

Domain Queries

Validation
Logical Schema

• getTaxonomyIdChildren
• getTaxonomyIdChildrenSet
• getCountGenomeTaxonomy
• getCountProteinTaxonomy
• getCountHitsProtein

SQL/PGSQL

• getProteinTaxonomy
• getSimilarProtein
• getSingleGene
• getOrthologousGene
• getParalogousGene



PostgreSQL implementation



Obrigado! Thank you! Danke! Grazie!

@

Final Comments

Relational model still alive: Bio-strings are OK!

Problem: lack of semantics in existing data structures and types

Github: https://github.com/sergiolif/BioBD_SGBDBio


