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PREVALENCE of AD in the elderly



Neuritic amyloid plaques e neurofibrillary tangles.
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AD is a multifactorial disease  with complex AD is a multifactorial disease  with complex 
aetiology and pathogenesisaetiology and pathogenesis

• Several risk factors are involved.

• Dominant genetic transmission accounts for less than 2 
% of AD familial cases. Several genes are involved in 
non familial AD and gene epistasis (gene-gene 
interaction) may play a pivotal role.

• The interaction of genetic factors with environmental • The interaction of genetic factors with environmental 
components may play a pivotal role in mechanisms 
inducing AD neurodegeneration. 

• However, environmental factors remain largely unknown.

•• The goal is to reveal possible environmental components The goal is to reveal possible environmental components 
involved in cognitive deterioration and dementia.involved in cognitive deterioration and dementia.
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Mutated allele in the promoter region often induces an impaired 
production of the cognate protein.



Nature Genetics 41, 1094 - 1099 (2009)

The gene encoding apolipoprotein E (APOE) on chromosome 19 is the only confirmed susceptibility 
locus for late-onset Alzheimer’s disease. To identify other risk loci, we conducted a large genome-
wide association study of 2,032 individuals from France with Alzheimer’s disease (cases) and 5,328 
controls. Markers outside APOE with suggestive evidence of association (P < 10−5) were examined 
in collections from Belgium, Finland, Italy and Spain totaling 3,978 Alzheimer’s disease cases and 
3,297 controls. Two loci gave replicated evidence of association: one within CLU (also called 
APOJ), encoding clusterin or apolipoprotein J, on chromosome 8 (rs11136000, OR = 0.86, 95% CI 
0.81–0.90, P = 7.5 × 10–9 for combined data) and the other within CR1, encoding the complement 
component (3b/4b) receptor 1, on chromosome 1 (rs6656401, OR = 1.21, 95% CI 1.14–1.29, P = 
3.7 × 10–9 for combined data). Previous biological studies support roles of CLU and CR1 in the 
clearance of ββββ amyloid (Aββββ) peptide, the principal constituent of amyloid plaques, which are one of 
the major brain lesions of individuals with Alzheimer’s disease.



We sought to identify new susceptibility loci for Alzheimer’s disease through a staged 

association study (GERAD+) and by testing suggestive loci reported by the Alzheimer’s 
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association study (GERAD+) and by testing suggestive loci reported by the Alzheimer’s 

Disease Genetic Consortium (ADGC) in a companion paper. We undertook a combined 

analysis of four genome-wide association datasets (stage ) and identified ten newly 

associated variants with P ≤ × 10−5. We tested these variants for association in an 

independent sample (stage 2). Three SNPs at two loci replicated and showed evidence for 

association in a further sample (stage 3). Meta-analyses of all data provided compelling 

evidence that ABCA7 (rs3764650, meta P = 4.5 × 10−7; including ADGC data, meta P = 5.0 ×

10−21) and the MS4A gene cluster (rs60932, meta P =1.8 ×10−4; including ADGC data, meta P = 

1.2 × 10−6) are new Alzheimer’s disease susceptibility loci. We also found independent 

evidence for association for three loci reported by the ADGC, which, when combined, 

showed genome-wide significance: CD2AP (GERAD+, P = 8.0 × 10−4; including ADGC data, 

meta P = 8.6 × 0−9), CD33 (GERAD+, P = 2.2 × 10−4; including ADGC data, meta P = 1.6 × 10−9) 

and EPHA1 (GERAD+, P = 3.4 × 10−4; including ADGC data, meta P = 6.0 × 10−10).



Provisional conclusions

• Several SNPs in selected genes are highly 
associated with AD risk.

• Each SNP shows a low OR and are of limited 
informative value.

• Most genes have a regulatory function on • Most genes have a regulatory function on 
inflammatory responses.

• These genes are linked to AD pathogenesis, 
however it is unlikely that they are causative of 
AD.

• Interactions among these genes and 
environmental factors may be relevant to the 
pathogenesis of the disease.



Unusual interpretation of GWA 

data: from genes to environment

Alzheimer's disease gene signature says: 
beware of brain viral infections.

Porcellini E, Carbone I, Ianni M, Licastro Porcellini E, Carbone I, Ianni M, Licastro 
F.Immun Ageing. 2010 Dec 14;7:16.

Gene signature in Alzheimer's disease and 
environmental factors: the virus 
chronicle.

Licastro F, Carbone I, Ianni M, Porcellini E.

J Alzheimers Dis. 2011;27(4):809-17.



Virus genomes of latent CMV, HHV-6 

and EBV in human peripheral blood 

leukocytes (PBL) and brain

• Blood samples from the longitudinal investigation “Conselice study • Blood samples from the longitudinal investigation “Conselice study 
on brain aging”. Elderly followed up for 5 years and cognitively tested at the 
beginning and at the end of the follow up.

150 brain samples from The Department of Neurosciences and Pathology of the 
University of California, San Diego, USA.

•DNA samples from PBLs of AD (n=103) and Controls (CTR, n=165). 

•DNA samples from mid-frontal cortex of AD (n=85).

•Real-Time PCR Termal Cycler CFX 9600 (BioRad). 



EBV and HHV-6 presence in PBL
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AD AD progressionprogression

DIMES – Department of Experimental, Diagnostic and Specialty Medicine

Samples has been divided in CTR-CTR and CTR-AD based on the cognitive 

performances at the baseline of the study and at the end of the five year follow up:

CTRCTR--CTRCTR = cognitively healthy during the 5 yrs follow up;

CTRCTR--AD =AD = elderly developing clinical AD during the 5 yrs follow up. 



Serology: IgG plasma levels in 
association with AD progression
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EBV and HHV-6 presence in frontal cortex 
samples from AD patients
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Conclusions
1)Viruses of the herpes family appear to be 

involved in the clinical progression of age 

associated cognitive decline to AD.

2) Herpes viruses (EBV and HHV-6) have also 

been found in brain from AD patients.

3) Whether these and other viruses may be 

DIMES – Department of Experimental, Diagnostic and Specialty Medicine

3) Whether these and other viruses may be 

associated with the etiology of the disease 

remains an open question.

4) These data suggest new therapeutic These data suggest new therapeutic 

approaches to control the progression of approaches to control the progression of 

cognitive deterioration to AD.cognitive deterioration to AD.



Alzheimer’s disease: a syndrome 
with different etiological factors 
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