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- Define dementia and examine 
the role of genetics in the 
varying dementia subtypes


- Discuss genetic counseling and 
testing for dementia and other 
related neurodegenerative 
disorders


- Generally review clinical trials 
for individuals with genetic 
forms of dementia 

OBJECTIVES



DEFINITION:
alz.org

http://alz.org


DEMENTIA - SUBTYPES
- Alzheimer’s disease


- 60-70% of dementia


- Vascular dementia


- 5-10% of dementia


- Frontotemporal dementia


- 5-10% of dementia


- Dementia with Lewy bodies


- <5%


- Parkinson’s disease dementia


- Huntington’s disease



GENETICS OF DEMENTIA
- Alzheimer’s Disease


- APP, PSEN1, 
PSEN2, PRNP


- Vascular Dementia


- CADISIL/NOTCH3


- Frontotemporal 
Dementia*


- C9orf72, MAPT, 
GRN, others


- Lewy body


- SNCA, SNCB, 
GBA, APOE

- Now well established that genes initially 
discovered to cause one subtype of 
dementia can cause multiple phenotypes 
(gene pleiotropy)



- Late 1890s - Arnold Pick: FTD


- 1906 - Alois Alzheimer - AD 


- 1922 - Pick’s Disease (FTD) coined


- 1953 - DNA discovered!


- 1987 - PSEN1/APP linked to EOAD


- 1993 - APOE4: risk variant for LOAD; 
MAPT linked to FTD


- 2003 - GRN linked to FTD


- 2008 TARDBP discovered - encodes 
TDP-43


- 2011 - C9orf72 identified as top cause of 
FTD/ALS (European descent)


- Current- Gene pleiotropy seen with 
major neurodegenerative disorders

HISTORY



- Anyone with a diagnosis or family 
history of dementia


- Learn whether you may be eligible for 
a clinical trial


- Increase knowledge - benefit to family 
and community as a whole


- Family members of individuals with 
known genetic cause of dementia


- Eligibility for gene-specific trials


- Family planning (IVF with PGT)

WHO SHOULD PURSUE GENETIC COUNSELING?
- Identifying a genetic 

cause of dementia is 
very dependent on the 
subtype of dementia as 
well as the family 
history


- 40% with FTD


- 5-10% of those with 
early onset AD


- Odds of having a 
positive genetic result 
are much higher with 
a strong family history



GENETIC COUNSELING

HI

- Genetic Counselor 


- Reviews records and 
any prior genetic 
testing results 


- Obtains three 
generation family 
health history


- Discusses testing 
options


- Gene panel


- WES or WGS


- Mitochondrial 
testing


- Other




FTD/other dementias

Motor neuron disease (ALS)


Movement disorders (Parkinson’s, HD)

Psychiatric disorders


Other genetic conditions


FAMILY HISTORY ASSESSMENT



GENETIC TESTING OPTIONS
- Clinical testing


- Genetic testing that must be 
ordered by a provider, typically 
focused on a specific diagnosis


- Direct to consumer testing


- See example on right 


- Research testing


- Option to opt in/out of knowing 
results if desired for some 
studies, less likely to have 
implications on insurance


- DNA Banking



SPONSORED TESTING PROGRAMS



Saliva sample collection

CLINICAL GENETIC TESTING 



Return sample to labPlace sample in box

CLINICAL GENETIC  TESTING



CLINICAL TESTING - AD

2-3% of AD 


DNA BANKING should 
also be considered


- PSEN1


- 70% of EOAD


- APP


- 15% of EOAD


- PSEN2


- 5% of EOAD


- APOE - risk factor for late-onset AD



CLINICAL TESTING - FTD

Greaves et al, J Neurol. 2019 
Aug;266(8):2075-2086



CLINICAL TESTING - FTD

Sponsored genetic 
testing (18 genes)


40% of FTD is genetic


- C9orf72 repeat expansion


- Over 30% of fALS/FTD (Europeans)


- Less common in other populations


- GRN


- 25% of FTD


- MAPT


- 15% of FTD


- Additional genes with that are more 
rare causes of FTD are on the panel. 
The genes that cause EOAD are also 
often on such panels.



CLINICAL TESTING - GENE PLEIOTROPY
- sFTD patients who were negative for 

common FTD genes


- 50% showed at least one rare 
missense variant in genes associated 
with:


- Alzheimer’s disease


- Parkinson’s disease


- Lewy body dementia


- Confirmation of the genetic pleiotropy 
of neurodegenerative diseases.



DTC TESTING 



RESEARCH TESTING

Available through 
multiple sites 
across the country


-Family history 

-Diagnosis


allftd.org/research


http://allftd.org/research


RESEARCH TESTING



DNA BANKING

Place sample in boxSaliva sample collection

Typically <$200 for lifetime storage of a DNA sample



Antisense Oligonucleotide (ASO)


- Gene-specific targets


- Typically the RNA encoded by 
the DNA


- Current ASO Clinical trials for FTD 
and ALS


- C9orf72, SOD1 phase III, FUS, ATXN2


TARGETED THERAPIES

https://www.als.net/news/aso-therapy/



Adeno-associated virus (AAV) delivery 
for patients w/GRN-associated FTD.


Recruitment through sponsored 
genetic testing program


Documentation of as a pathogenic GRN mutation carrier


Clinical diagnosis of FTD


Ages of 35-75


Have a reliable informant / caregiver who personally 
speaks with or sees the subject at least weekly


Live in the community (i.e., not in a nursing home; 
assisted living may be permitted at the discretion of the 
investigator).

GENE THERAPY
GREAT PROGRESS IN LAST 5 YEARS
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CONTACT INFO

Our amazing team!
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