APOE – APOLIPOPROTEIN E GENE
Healthcare Professional Information
The APOE gene and Alzheimer Disease
Alzheimer disease (AD) is a common type of dementia. The most
common form of the disease, called Late-Onset Alzheimer Disease,
usually starts after age 60. By 85 years old, nearly 1 in 3 adults will
likely have AD.1 Late-Onset AD is generally understood to be caused
by a combination of genetic, environmental, and lifestyle factors. One
well known genetic risk factor for late-onset AD is a gene called
apolipoprotein E or APOE. APOE protein is involved in transporting
cholesterol to neurons, which is crucial for synaptic formation, axonal
growth, learning, memory, and neuronal injury repair. The APOE
protein is hypothesized to aﬀect AD pathogenesis through a variety
of mechanisms, from its eﬀects on the blood brain barrier, the innate
immune system, synaptic function, to the accumulation of amyloid-β
(Aβ).
The brains of AD patients frequently show abnormal clusters of a
protein called amyloid-β (Aβ); these clusters are known as plaques.
ApoE is a protein involved in the break-up of plaques that form in
the brain.2,3 Normal apoE protein breaks these plaques down,
however when a person has a form of the apoE protein that is
mutated, then it cannot remove these plaques eﬀectively. Of the
known alleles for this gene, one variant (ApoE4) increases Alzheimer’s
severity and risk, while the ApoE2 allele is protective.4 In addition, the
APOE genotype presents an allelic dosage eﬀect whereby the E4/E4
allele is associated with the highest risk followed by E3/E3 and
E2/E25.
• ApoE-E2 results in increased expression of ApoE which
increases break down of Aβ plaques4. Studies indicate
that people with this variant are at reduced risk for
developing AD.
• ApoE-E3 results in normal expression of ApoE and studies
indicate that people with this variant are at no additional risk
for developing AD.
• ApoE-E4 results in lower expression of ApoE which
decreases break down of Aβ plaques.4 Studies indicate
that people with this variant are at increased risk for
developing AD.5,6,7
APOE does not cause AD, but is known to inﬂuence the likelihood of
occurrence. However, the E4 variant may aﬀect people diﬀerently,
making it impossible to give an accurate risk assessment for AD
based only on an APOE result. It is important to understand that

carrying the risk allele does not mean that a person will develop AD.
Genetic testing alone is not predictive of AD because there are
signiﬁcant health and environmental factors that overlay genetic
disposition. Genetic test results should be interpreted in the light of
other considerations such as environmental factors, ethnicity, nutrition,
and other conditions.

References:
1.

Hebert LE, Weuve J, Scherr PA, Evans DA. Alzheimer disease
in the United States (2010-2050) estimated using the 2010
Census. Neurology 2013;80(19):1778-83.

2.

Shankar GM, Li S Mehta TH, Garcia-Munoz A., Shepardson NE, Smith I, Brett FM, Farrell MA, Rowan MJ, Lemere
CA Regan CM, Walsh DM, Sabatinis BL, Selkoe DJ (Aug
2008). “Amyloid-beta protein dimers isolated directly from
Alzheimer’s brains impair synaptic plasticity and memory”.
Nature Medicine. 14 (8): 837-42. dol:10.1038/nm1782.

3.

Prelli F, Castario E., Glenner GG, Frangione B (Aug 1988).
“Diﬀerences between vascular and plaque core amyloid in
Alzheimer’s disease”. Journal of Neurochemistry. 51
(2):648-51. Doi: 10.1111/ j.1471-4159.1988. tb01087.x.

4.

Roses AD. Apolipoprotein E alleles as risk factors in
Alzheimer's disease. Annu Rev Med. 1996;47:387-400.

5.

Liu, C.C., Kanekiyo, T., Xu, H., Bu, G., 2013. Apolipoprotein E and Alzheimer disease: risk, mechanisms and
therapy. Nat. Rev. Neurol. 9, 106e118.

6.

Liu Y1, Yu JT2, Wang HF3, Han PR4, Tan CC5, Wang
C5, Meng XF5, Risacher SL6, Saykin AJ6, Tan L2. APOE
genotype and neuroimaging markers of Alzheimer's
disease: systematic review and meta-analysis. Neurol
Neurosurg Psychiatry. 2015 Feb;86(2):127-34. doi:
10.1136/jnnp-2014-307719.

7.

Huang W1, Qiu C, von Strauss E, Winblad B, Fratiglioni L.
APOE genotype, family history of dementia, and Alzheimer
disease risk: a 6-year follow-up study. Arch Neurol. 2004
Dec;61(12):1930-4.

Delivering More Than a Test Result
10101 SW Barbur Boulevard, Suite 207

Portland, Oregon 97219

www.kashilab.com

info@kashilab.com

Toll Free: 1-877-879-1815

