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ELECTRONIC LETTER

Genetic variants in brain-derived neurotrophic factor
associated with Alzheimer’s disease
R Huang, J Huang, H Cathcart, S Smith, S E Poduslo
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Background: Alzheimer’s disease is complex, with variants in
multiple genes contributing to interactions increasing risk for the
disease. Brain-derived neurotrophic factor (BDNF) promotes
neuronal survival and modulates hippocampal-dependent memory.
Methods: We examined 11 SNPs that spanned the gene on
chromosome 11p14 in 220 Alzheimer’s patients and 128
control spouses.
Results: Not all of the SNPs were informative, due to minor allele
frequencies of ,2%. Neither C270T nor two SNPs that reside
proximal to exon V had significant association with the disease.
However, we did find that the heterozygous form of the rs6265 SNP
(Val66Met), as well as the diplotype of three SNPs (rs6265,
rs11030104, rs2049045; H1-GTC/H2-ACG) all were highly
significant in APOE 4 non-carriers (OR=2.734; p=0.0096).
Conclusion: The combination of the diplotypes for three SNPs
exhibited significant p values for Alzheimer’s APOE 4 non-
carriers. The two SNPs (rs11030104 and rs2049045) are
found between exons VI and VII, while the Val66Met
polymorphism is located in the coding exon VIII; the total
distance for the three SNPs is 14308 bp. Whether the SNPs are
involved with alternative splicing of the VII/VIII transcript is of
considerable interest.

A
lzheimer’s disease is an age-related progressive neurode-
generative disorder characterised by severe cognitive
impairment. The E4 allele of apolipoprotein E (APOE)

is the most prevalent identified risk factor and accounts for 40–
50% of the risk as a single factor. The disease is complex with
numerous systems, cells and molecules affected. Several genes
may interact to cause the disease or serve as risk factors.
Measurement of any one component may be small and
variable, depending upon the presence of other factors. Brain-
derived neurotrophic factor (BDNF) promotes neuronal survi-
val and is known to be reduced in affected cortical regions in
Alzheimer’s disease.1 2 Several polymorphisms in the gene have
been identified that are associated with Alzheimer’s disease,
but the reports are conflicting (www.alzgene.org).

The gene for BDNF, located on chromosome 11p14, consists
of eight exons, with the coding region in the last exon. There

are two transcripts, due to alternative splicing. There are seven
non-coding exons for one expressed transcript and 11 non-
coding exons for the second transcript which may be non-
protein coding.3 The type I transcript uses a single splice
acceptor site in the main protein coding exon VIII. One of seven
transcript classes may be formed when transcription is initiated
at either exon I, II, … VII with the donor site spliced to the
major coding exon VIII acceptor site. Four predicted translation
products have been identified thus far.3

The two most common polymorphisms studied in
Alzheimer’s disease are the most terminal polymorphism
(rs6265) with a G/A (Val/Met) at codon 66 in the coding exon
VIII and the C270T polymorphism (corrected to C132T)4 which
is untranslated in exon 5, contributing to an mRNA transcript
class. The Val66Met polymorphism was associated with
Alzheimer’s disease in an Italian population5 but not in other
studies.6–15 Likewise, the C270T polymorphism was associated
with the disease in Japanese and European patients13 14 16 17 but
not in other groups.10 12

To verify a potential role for BDNF polymorphisms in
Alzheimer’s disease, we analysed 11 SNPs (five tagSNPs and
five non-synonymous SNPs including the Val66Met, as well as
the C270T polymorphism) that spanned the gene. We also
analysed the data according to APOE status.

METHODS
Subjects
The patients and family members were recruited from
communities in Texas and Georgia, as well as from the
Memory Disorders Clinic at the Medical College of Georgia.
Medical records were obtained on each patient and the clinical
diagnosis of probable Alzheimer’s disease was made according
to NINCDS-ADRDA criteria.18 This included a documented
progressive decline in cognitive function and appropriate blood
work to rule out other medical conditions, including thyroid
and vitamin B12 deficiencies. In addition, we included in the
diagnosis, results from a CT or MRI scan of the brain which
indicated the presence of cortical atrophy but no evidence of
strokes or tumours. The patients were Caucasian and of
European descent. Spouses of patients and of siblings of similar
age, ethnic background and similar environmental exposure
served as controls. All participants or the authorised represen-
tatives of the patients gave consent for the study, in accordance
with the Institutional Review Board guidelines. We also
included 36 patients with the diagnosis of Alzheimer’s disease
from the National Cell Repository. The groups were analysed
separately for population stratification with Structure 2.1
software (http://pritch.bsd.uchicago.edu/software.html) and
no significant differences were found.19

There were 220 patients (155 females and 65 males) with an
average age of onset of 71.0¡8.0 years (range 50–92 years; 175

Key points

N Alzheimer’s disease is complex; multiple genes may
interact, increasing risk for the disease.

N Brain-derived neurotrophic factor promotes neuronal
survival and modulates hippocampal-dependent mem-
ory.

N The combination of diplotypes for three SNPs increased
risk for Alzheimer’s disease in APOE 4 non-carriers. Abbreviations: APOE, apolipoprotein E; BDNF, brain-derived

neurotrophic factor
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