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Malattie Mendeliane o Monogeniche e Malattie 
Complesse o Poligeniche



Malattie Mendeliane o Monogeniche

Correlazione diretta 
genotipo-fenotipo

Estrema Variabilità 
Fenotipica



Malattie Complesse o Poligeniche

Interazioni 
genotipo-ambiente

Interazioni 
tra geni diversi

Fenotipo complesso



1960’s - 1990’s

Segregation analyses

Familial aggregation 
Heritability studies

Descriptive epidemiology

Ethnic variation in disease risk
Risk among immigrants

Estimates the recurrence risk of a 
disease/trait between family members 
relative to the risk in the population

1960’s 1990’s

Estimate the genetic and 
environmental contribution to 

disease/trait

Estimates the genetic model of a 
disease/trait by looking at 

multigenerational family data. 



1990’s - 2017

Candidate gene approach

Association analyses between a genetic 
variant and a trait/disease

1990’s 2015



Candidate gene approach

= hypothesis-driven, based on the current understanding of the biology and 
pathophysiology of the trait/disease

EpidemiologyPhysiology/Biology



Milestones in Human Genomics & Disease 
Susceptibility

Achievements Overall Impact

Human Genome Project

International HapMap Project

Human Reference

Assemble Dense Markers 
for Association/Linkage

Robust genomic analysis 
technologies

Assess:  Copy number of 
changes, expression 
profiling

Annotation of Common 
Genetic Variation

Conduct Association & 
Linkage Studies



Genome-wide scans

= hypothesis-free, to identify new, unanticipated, genes and thus expand the view of the 
biology and physiology of disease/trait

Epidemiology Physiology/Biology



Basic Principle of Genetic Association Studies In 
Unrelated Individuals



Genome-wide association study

STAGE 1 - Discovery stage

• 300,000 up to 1,000,000 genetic variants (SNPs) 

• Case-control or cohort studies

• Large amount of tests  significance threshold p < 0.0000001

STAGE 2 - Replication/follow-up stage
• 1-100 SNPs that represent top loci
• Case-control or cohort studies – at least equal size of discovery panel
• Meta-analysis of stage 1 & 2 results



Nature 2007, 447: 661-678



GWAs in IPF

MUC5B (11p15.5) TERT (5p15.33)
TOLLIP (11p15.5) MUC5B (11p15.5)
SPPL2C (17q21.31) TERC (3q26.2)

Fingerlin et al.
Nature Genetics 2013

N = 6299
600K SNPs

White Europeans

N = 2766
White Europeans 

Noth et al.
Lancet Respir Med 20013

N = 1584
600K SNPs

European-Americans

N = 2257
Europeans-Americans



Dall’Associazione Genetica alle Ipotesi Patogenetiche





Indicazioni al test genetico nei pazienti
con IPF





Il Test ed il Counseling genetico nei 
pazienti con IPF: prospettive

• Consentire la diagnosi negli stadi iniziali o subclinici

• Predire l’andamento clinico della malattia

• Predire la risposta al trattamento (PANTHER-IPF ; 
GERM’O’P)



• Incompleta penetranza e variabilità fenotipica

• Rilevazione di varianti geniche rare di significato
biologico incerto (VUS)

• Necessità di eseguire comunque un attento follow up
indipendentemente dal risultato del test genetico

Il Test ed il Counseling genetico nei
pazienti con IPF: limiti







Next Generation Sequencing

15Gb/3.5 days 750Gb/3.5 days



• Negli ultimi  numerosi nuovi loci di suscettibilità per 
malattie complesse, incluso l’ IPF, sono stati identificati

• La maggior parte sono loci ‘inattesi’  che promettono di 
evidenziare nuovi meccanismi biologici

Conclusioni



GWAS Studies:
Just the Start……

“This is not the end. It is not even the beginning of the end. 
But it is, perhaps, the end of the beginning.”

Sir Winston Churchill @ Lord Mayor's Luncheon, 
Mansion House following the victory at El Alamein in North Africa
London, 10 November 1942.
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