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Molto spesso le molecole di DNA sono ridofte In
frammenti non piu lunghi di 100-120 bp, il che rende
Impossibile |la fipizzazione di un numero di SIRS
sufficientemente informativo

%
SNPs: vantaggio € che la loro andadlisi puo essere//
limitata a poche decine di nucleotidi che circondano
tale locus.




Alleli= sono i nucleotidi presenti ad locus SNP
La >>SNPs hanno 2 dlleli (es. Omozigote T/T o C/C) o
differenti eteozogoti T/C basi) al locus polimorfico




SINGLE NUCLEOTIDE POLYMORPHISMS

Main form of variation between individual genomes:

... ataggtccCtatttcgegeCgtatacacgggActata ...
... ataggtccGtatttcgecgeCgtatacacgggTcetata ...
... ataggtccCtatttcgecgeCgtatacacgggTcetata ...
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* Polimorfismo piu abbondante

Basso tasso di mutazione: prevalentemente loci
biallelici

 Sono meno variabili se comparati agli STRs

e QUESTO Ilimite e compensato dalla loro
frequenza e dalla facilita di isolamento.
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Advanced Help

o COVID-19 is an emerging, rapidly evolving situation. (X

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS)

T
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dbSNP contains human single nucleotide variations, microsatellites, and small-scale insertions and deletions along with
publication, population frequency, molecular consequence, and genomic and RefSeq mapping information for both
common variations and clinical mutations.

Getting Started Submission Access Data

dbSNP 20th Anniversary How to Submit Web Search

Overview of dbSNP Hold Until Published (HUP) Policies alUtils API

About Reference SNP (rs) Submission Search Variation Services

Factsheet FTP Download

Tutorials on GitHub




Sostituzione

scavare
spalare
scolare
skalare

-calare

scaldare
scalmare
scalzare

scalpare
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DNA sequence variants

TAGCGCTC! AVAY

GAGACCTGACCTGACACGTGCTA

AGGGCTCTCGATATAGCTCGCGACACACALAGLATA

CGTAGGGCTCTCGATATAGCTCGCGACA ACACAGATATATAGCGC

CGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACG €

ACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGA

GCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGA
CTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCT GA
CTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGATAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCT €
AGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGC GAC
AGCTAGCTCCTCTCGACGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAG
GCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAG G,
GCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGC
GCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGACGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAG
GAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAG!
AACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGTAGGGCTCT( '‘ATAGCTCGCGACACACACAGATATATA
AACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGACGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTC AAACAGCTCCGACACAGCTCGCACACCGC
CTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTTAGC AGCTCCTCTCGAGACGTAGGGCTCTCGA
ACACACAGATATTATAGCTCGCGACACACACAGATATATAGCGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTA®
ACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAC GCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGC D ~eCHEATATATA
GCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACC ;/' A ACHIGACCTGACA
CGTGCTAGCTAGCTCCTCTCGAGACGTTATAGCTCGCGACACACACAGATATATAGCGTAGGGCTCTCG TATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCHABLCTGALACGTGCTAGCTA
GCTCCTCTCGACGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGT“;A TCTCGATATAGCTCGCGAC
ACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAG CGCTCCCTGAAACAGCIZLGACACHECTCGCACACCGCTCG
AGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCLZEA GAAACAGCTCCGACACAGCTCGC
ACACCGCTCGAGATAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAZIAAGCTCCTCTCGAGACGTAGGGCTCT
CGATATAGCTCGCGACACACACAGATATATAGCGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGC CCGCTCGAGACCTGACCTGACACGTGCPAGCTAGCTCCTCTCGACGAGACGTAGGGC
TCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGZTCGCGACACACACAGATATATAGCGCTCCCT
GAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCT CCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGC
TAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCH CACACCGCTCGAGACCTGACCTGACACGTGCTAGC
TAGCTCCTCTCGAC ACGTAGGGCTCTCGATATAGCTCGCCTCGCGACACACACAGATATATAGCGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCHACACAGCTCGCACACCGCTCGAGACCTGACCTGACAC
GTGCTAGCTAGCTCCTCTCGACGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACKACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACAC
AGCTCGCACACCG TCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTA
GCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCAFACAAETACACACCTEACCTCACACCTACTACCTALCTCOTCTCCACACCTACCCCTETECATATACCTCCEGACACA
CACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCT! ‘AGCTCG

CACACCGCTCGAGACCTGACCTGACACGTGCTAGCTAGCTCCTCTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATA We are d | | d | ffe ren 'I' fro M eqacC h ®) 1' h er \GCTCCT

CTCGAGACGTAGGGCTCTCGATATAGCTCGCGACACACACAGATATATAGCGCTCCCTGAAACAGCTCCGACACAGCTCGCACACCGC \CACAGA




A CACCIA DI ALLELI DI SUSCETTIBILITA’

SNP (Single Nucleotide Polymorphisms) (»f”

e

VARIAZIONI VARIAZIONI INNOCU
AR EARET (es. legate all’aspetto esteriore, alla

capacita di arrotolare la lingua, ecc...) Indiwiduo SANO ma con
ana proteina con

.. funzi men r
Individuo SANO unzionamento alterato




Studi di associazione casi-controlli

Popolazione con malattia Popolazione senza malattia

e o . T W W VN K WK N W T
ATTGCATGCCAGTAGG TG TGCC TAGG

Si cercano differenze nelle frequenze dei
polimorfismi nei due gruppi
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La laftasi @ una proteina integrale proteine della membrana degli

5 Lactase Gene

G/A CIT —
| | PROMOTER
e : EXONT —

L} L}
-22,018 .13,910

Sebbene il prodotto del gene MCMé non sia coinvolto
diretftamente nell'intolleranza al lattosio, il gene MCMé si trova




Nel 90% dei casi
Pintolleranza al lattosio
@ riconducibile in Europa
a una mutazione del DNA

Tabella esemplificativa dei risultati
Gene LCT - Metabolismo del Lattosio

Variante Genotipo Livello di enzima Predisposizione Indicazioni

T | NORMAE | & | P
essuna raccomanaazione particoiare
- SUFFICIENTE | "

E consigliabile prestare attenzione
a sintomi di intolleranza
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SINGLE NUCLEOTIDE POLYMORPHISMS

International

HapMap is, " B

Project

Main form of variation between individual genomes:

... ataggtccCtatttcgegeCgtatacacgggActata ...
... ataggtccGtatttcgecgeCgtatacacgggTcetata ...
... ataggtccCtatttcgecgeCgtatacacgggTctata ...

Si possono dllineare sequenze multiple che
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Analisi della variabilita genetica mediante Southern blotting e RFLP:
diagnosi di malattie ereditarie

Inheritance of Parents

RFLP markers
e d —

Genotypes ‘ }l

Aa Aa aa Aa AA
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SSCP — Single Strand Conformation Polymorphism

SSCP

on-mutant DNA (N) Mutant DNA (M)
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Wild Type

Amplify
region of
interest

Heat denature in
Hi-Di Formamide

Rapidly chill and
electrophorese under
non-denaturing conditions
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SSCP — Single Strand Conformation Polymorphism

- Vantaggi - Svantaggi
- Codominanti - Necessari dati di sequenza

- Poco DNA necessario - Condizioni elettroforetiche
standardizzate

- Difficolta nell'individuare
mutazioni




