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Abstract
Brain-derived neurotrophic factor (BDNF) has been advanced as a candidate gene for schizophrenia
by virtue of its effects on neurotransmitter systems that are dysregulated in psychiatric disorder and
its involvement in the response to antipsychotic drugs. The extensively examined BDNF gene
Val66Met (or rs6265) variant has been associated with schizophrenia, and studies have linked this
polymorphism to brain morphology, cognitive function, and psychiatric symptoms in schizophrenia.
Moreover the BDNF Val66Met variant has been reported to be associated with age of onset in
schizophrenia. Genotyping of African-American subjects with schizophrenia for five BDNF coding
region single nucleotide polymorphisms revealed variance only at the Val66Met allele. The results
of statistical analyses indicate a relationship between the BDNF Val66Met genotype and the ages of
first psychiatric hospitalization and first schizophrenia symptoms.
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The expression and actions of brain-derived neurotrophic factor (BDNF) in brain regions
regulating mood and behavior, its effects on neurotransmitter systems that are dysregulated in
psychiatric disorder, and its involvement in the response to antipsychotic drugs, have supported
widespread investigation of BDNF as a candidate gene for schizophrenia [Angelucci et al.,
[2005]; Shoval and Weizman, [2005]]. In particular, the Val66Met or rs6265 variant in the
BDNF gene has been extensively examined in relation to psychiatric phenotype. The Val66Met
variant is a single nucleotide polymorphism of G to A at nucleotide 196 in the 5′ pro-BDNF
sequence resulting in a valine to methionine change. While BDNF Val66Met does not appear
to affect mature BDNF protein function, it has been shown to alter intracellular trafficking of
pro-BDNF and secretion of the mature peptide [Egan et al., [2003]; Chen et al., [2004]]. The
findings from independent studies and from meta-analyses on the association of the BDNF
Val66Met variant with schizophrenia have been equivocal [Gratacos et al., [2007]; Kanazawa
et al., [2007]]. Nonetheless, the Val66Met genotype may be important for modulating the
expression of psychiatric phenotype because it has been linked to brain morphology [Szeszko
et al., [2005]], cognitive function [Egan et al., [2003]], and psychiatric symptoms [Numata et
al., [2006]] in schizophrenia. In addition, the BDNF Val66Met variant was found to be
associated with age of onset (defined as the age of first psychotic episode) in patients with
schizophrenia. The mean age of onset was highest for the BDNF Val/Val group, lowest for
BDNF Met/Met, and intermediate for BDNF Val/Met [Numata et al., [2006]].
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In this study, genomic DNA samples from 42 genetically unrelated African-Americans with
the psychiatric evaluation of DSM-III-R schizophrenia from the NIMH Schizophrenia
Genetics Initiative [Cloninger et al., [1998]] were genotyped for the BDNF gene single
nucleotide polymorphisms rs6265, rs1048218, rs1048220, rs1048221, and rs8192466 (as listed
in the NCBI dbSNP) using standard methods.

All 42 genomic DNA samples assayed were found to have the wild-type sequence at the BDNF
gene rs1048218, rs1048220, rs1048221, and rs8192466 alleles. For the rs6265 or Val66Met
variant, five subjects were heterozygous (GA or Val/Met), none were homozygous (AA or
Met/Met), and the remaining subjects had the wild-type sequence (GG or Val/Val). These
BDNF Val66Met frequencies are consistent with a previous report that found 4 Val/Met
heterozygotes but failed to find Met/Met homozygotes in 20 African-American adults with a
history of childhood onset mood disorder [Strauss et al., [2004]]. Moreover, in previous studies
of predominantly Caucasian or Asian patients with schizophrenia and other psychotic
disorders, the frequency of Met/Met homozygotes has been consistently lower than the
frequencies for Val/Met and for Val/Val [Gratacos et al., [2007]].

The NIMH Genetics Initiative provides data related to age of onset of schizophrenia in three
variables from the Diagnostic Interview for Genetic Studies (DIGS): (1) age when help was
first sought; (2) age at time of first psychiatric hospitalization; and (3) age of first psychiatric
symptoms. For two of the subjects genotyped for BDNF Val66Met, there was no information
available for these three age of onset variables. For the remaining 40 subjects, statistical
analysis of the age of onset variables in relation to BDNF Val66Met genotype revealed
significant differences by genotype for the age variables of first psychiatric hospitalization and
first schizophrenia symptoms (Table I). No statistically significant association was found
between Val66Met genotype and gender (data not shown).

In summary, the results suggest a relationship between the BDNF Val66Met genotype and age
of onset in African-Americans with schizophrenia. In a previous study performed in a Japanese
cohort, the BDNF Val66Met variant was significantly associated with age of onset in patients
with schizophrenia [Numata et al., [2006]]. However, this finding was not confirmed by an
independent study [Naoe et al., [2007]], and was not observed in a Caucasian cohort [Gourion
et al., [2005]]. The association between the BDNF Val66Met genotype and age of onset of
schizophrenia may be ethnic group specific, but needs to be validated by further investigation
in larger study populations.

Acknowledgements

Funding for this research was provided by grant R01 MH070898 (Dr. B. Porton). Data and biomaterials from the
NIMH Schizophrenia Genetics Initiative used in this study were obtained through grant R03 MH062352 (Dr. H.M.
Chao), and were collected by Dr. M.T. Tsuang, Dr. S. Faraone, and Dr. J. Pepple (Harvard University), Dr. C.R.
Cloninger, Dr. T. Reich, and Dr. D. Svrakic (Washington University) and Dr. C. Kaufmann, Dr. D. Malaspina, and
Dr. J.H. Friedman (Columbia University). Genotyping was performed by Cogenics, Inc.

References
Angelucci F, Brene S, Mathe AA. BDNF in schizophrenia, depression and corresponding animal models.

Mol Psychiatry 2005;10:345–352. [PubMed: 15655562]
Chen ZY, Patel PD, Sant G, Meng CX, Teng KK, Hempstead BL, Lee FS. Variant brain-derived

neurotrophic factor (BDNF) (Met66) alters the intracellular trafficking and activity-dependent
secretion of wild-type BDNF in neurosecretory cells and cortical neurons. J Neurosci 2004;24:4401–
4411. [PubMed: 15128854]

Cloninger CR, Kaufmann CA, Faraone SV, Malaspina D, Svrakic DM, Harkavy-Friedman J, Suarez BK,
Matise TC, Shore D, Lee H, Hampe CL, Wynne D, Drain C, Markel PD, Zambuto CT, Schmitt K,

Chao et al. Page 2

Am J Med Genet B Neuropsychiatr Genet. Author manuscript; available in PMC 2008 June 5.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Tsuang MT. Genome-wide search for schizophrenia susceptibility loci: The NIMH Genetics Initiative
and Millennium Consortium. Am J Med Genet 1998;81:275–281. [PubMed: 9674971]

Egan MF, Kojima M, Callicott JH, Goldberg TE, Kolachana BS, Bertolino A, Zaitsev E, Gold B, Goldman
D, Dean M, Lu B, Weinberger DR. The BDNF val66met polymorphism affects activity-dependent
secretion of BDNF and human memory and hippocampal function. Cell 2003;112:257–269. [PubMed:
12553913]

Gourion D, Goldberger C, Leroy S, Bourdel MC, Olie JP, Krebs MO. Age at onset of schizophrenia:
Interaction between brain-derived neurotrophic factor and dopamine D3 receptor gene variants.
Neuroreport 2005;16:1407–1410. [PubMed: 16056149]

Gratacos M, Gonzalez JR, Mercader JM, de Cid R, Urretavizcaya M, Estivill X. Brain-derived
neurotrophic factor Val66Met and psychiatric disorders: Meta-analysis of case-control studies confirm
association to substance-related disorders, eating disorders, and schizophrenia. Biol Psychiatry
2007;61:911–922. [PubMed: 17217930]

Kanazawa T, Glatt SJ, Kia-Keating B, Yoneda H, Tsuang MT. Meta-analysis reveals no association of
the Val66Met polymorphism of brain-derived neurotrophic factor with either schizophrenia or bipolar
disorder. Psychiatr Genet 2007;17:165–170. [PubMed: 17417060]

Naoe Y, Shinkai T, Hori H, Fukunaka Y, Utsunomiya K, Sakata S, Matsumoto C, Shimizu K, Hwang R,
Ohmori O, Nakamura J. No association between the brain-derived neurotrophic factor (BDNF)
Val66Met polymorphism and schizophrenia in Asian populations: Evidence from a case-control study
and meta-analysis. Neurosci Lett 2007;415:108–112. [PubMed: 17267117]

Numata S, Ueno S, Iga J, Yamauchi K, Hongwei S, Ohta K, Kinouchi S, Shibuya-Tayoshi S, Tayoshi S,
Aono M, Kameoka N, Sumitani S, Tomotake M, Kaneda Y, Taniguchi T, Ishimoto Y, Ohmori T.
Brain-derived neurotrophic factor (BDNF) Val66Met polymorphism in schizophrenia is associated
with age at onset and symptoms. Neurosci Lett 2006;401:1–5. [PubMed: 16533563]

Shoval G, Weizman A. The possible role of neurotrophins in the pathogenesis and therapy of
schizophrenia. Eur Neuropsychopharmacol 2005;15:319–329. [PubMed: 15820422]

Strauss J, Barr CL, George CJ, King N, Shaikh S, Devlin B, Kovacs M, Kennedy JL. Association study
of brain-derived neurotrophic factor in adults with a history of childhood onset mood disorder. Am
J Med Genet 2004;131B:16–19.

Szeszko PR, Lipsky R, Mentschel C, Robinson D, Gunduz-Bruce H, Sevy S, Ashtari M, Napolitano B,
Bilder RM, Kane JM, Goldman D, Malhotra AK. Brain-derived neurotrophic factor val66met
polymorphism and volume of the hippocampal formation. Mol Psychiatry 2005;10:631–636.
[PubMed: 15768049]

Chao et al. Page 3

Am J Med Genet B Neuropsychiatr Genet. Author manuscript; available in PMC 2008 June 5.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chao et al. Page 4
Ta

bl
e 

I
A

ge
 o

f O
ns

et
 b

y 
B

D
N

F 
V

al
66

M
et

 G
en

ot
yp

e 
(n

 =
 4

0)
*

M
ea

n 
± 

SE
M

A
ge

 o
f o

ns
et

 v
ar

ia
bl

e
n

V
al

/V
al

n
V

al
/M

et
P

Ps
yc

hi
at

ric
 h

el
p

34
26

.1
8 

± 
1.

63
5

22
.8

0 
± 

5.
94

0.
48

4a
Ps

yc
hi

at
ric

 h
os

pi
ta

liz
at

io
n

29
25

.6
2 

± 
1.

63
3

14
.6

7 
± 

1.
86

0.
02

3b
Ps

yc
hi

at
ric

 sy
m

pt
om

s
33

25
.2

4 
± 

1.
79

5
11

.2
0 

± 
2.

65
0.

00
6a

* So
m

e 
ag

e 
of

 o
ns

et
 v

al
ue

s a
re

 n
ot

 a
va

ila
bl

e 
in

 th
e 

N
IM

H
 G

en
et

ic
s I

ni
tia

tiv
e 

da
ta

ba
se

.

a t-T
es

t.

b W
ilc

ox
on

 tw
o-

sa
m

pl
e 

te
st

.

Am J Med Genet B Neuropsychiatr Genet. Author manuscript; available in PMC 2008 June 5.


