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BioBD: DB-oriented approaches
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BioBD: DB-oriented approaches
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Research question: VL... Sequences!

Nucleotide Sequences

atgaaggcaatactagtagtctgctatatacatttgcaaccgcaaatgcagacacattatgtataggttatcatgcgaacaattcaacagacact
gtagacacagtactagaaaagaatgtaacagtaacacactctgttaaccttctagaagacaagcataacgggaaactatgcaaactaagag
gggtagccccattgcatttgggtaaatgtaacattgctggcetggatcctgggaaatccagagtgtgaatcactctccacagcaagctcatggtect
acattgtggaaacacctatttaccaggtgttcagacaatggaacgtgttacccaggagatttcatcgattatgaggagctaagagag ...
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* replace(string text, from text, to text)
* strpos(string, substring)

* substr(string, from [, count])

* translate(string text, from text, to text)
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Bio-strings as ADTSs

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 albstractions




Inspiring ldea: temporal and geo DBs

£.g date/time type

03/11/2020 (dd/mm/aaaq)
11-03-2020 (mm-dd-aaaaq)
20201103 (acaaammdd)

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

complement getGCcontent  translation
reverse transcript searchORF

persisfencyi

Translation
Sequence code

Text Type
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Useful functions (/2

complement(“sequence”)

complement (‘ACGGCTATITAGAC') = TGCCGATAAATCTG

reverse(“sequence’)

reverse ('ACGGCTATITAGAC’) = CAGAITITATCGGCA

getGCcontent (“sequence”)

getGCcontent('ACGGCTATITAGACT') = 6




Useful functions /)

transcript(‘sequence’)

transcript(‘ACGGCTATTTAGACT') = ACGGCUAUUUAGACU

translation (“position”, “sequence’”)

translation(2, ' ACGGCTATITAGACT') = RLFR

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

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




Case study: similarity management

query gi, subject gi, SW scare, bit score, e-value, % identity, alignment length, query start, query end, subject start, subject end, query gaps, subject gaps

67523787,67540134,2166,488.8,2.6e-138,0.336,1320,35,1275,67,1367,79,19

Proteins from original genomic sequences?e

Given a tfaxonomic group, how many genomes or proteinse

Amount of hits for a specific protein?

Are the unique genes¢ Paralogous or Orthologous®e
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Proposal Overview

| ' Conceptual Schema

T e e e ] Comparing proteins
® 0 8 - 13 FRK. Proteins from Genomic sequences
S jr‘ L Taxonomies and amount of proteins
<>l JEE>| | g Hits for given proteins
& Unigue genes
Paralogues and orthologues

:_LOQICCI/ Schema

getTaxonomyldChildren getProteinTaxonomy
getTaxonomyldChildrenSet getSimilarProtein

i i I : getCountGenomeTaxonomy getSingleGene

getCountProteinTaxonomy getOrthologousGene
getCountHitsProtein getParalogousGene
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PostgreSQL implementation

Imput: sequence — nuclectide seguence
Output: integer — amount of GC content

Description: returns the amount of GC content of DNA s=sguence

DECLARE
original ALIRS FOR S1;
modify TEXT := "';
length INTEGER;
BEGIN
SELECT REPLACE (origimnal,'A"', "'} INTO medify;
SELECT REPLACE (modify, 'T',"'") INTC medify;
SELECT LENGTH (modify) INTO length;
RETURN length;
END

LANGUAGE plpgsgl IMMUTAELE RETURNS NULL CON NULL INPUT;
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Final Comments

Relational model still alive: Bio-strings are OK!
Problem: lack of semantics in existing data structures and types

Github: hitps://github.com/sergiolif/BioBD_SGBDBIo

Obrigado! Thank you! Danke! Grazie!
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