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General Information Regarding Forensic Genotyping
Neuroscience and the Law

Testimony regarding behavioral genomics and brain imaging may be relevant for some
legal issues. For example, the results of genotyping — of plaintiffs in personal injury cases, of
defendants in criminal cases — may support the conclusions from traditional psychiatric and psy-
chological evaluations. In criminal trials, a defense attorney might argue that a defendant did not
choose to have a particular genetic make-up, which increased his risk for violent behavior, so
that should be considered as mitigation in the sentencing phase of a trial. On the other hand, a
prosecuting attorney might argue that a defendant is innately dangerous because of his genetic
make-up, so that should be considered an aggravating factor when sentencing occurs.

Monoamine Oxidase A Gene

Monoamine oxidase A genotyping (for the MAOA gene) is based on the research of Av-
shalom Caspi and colleagues, “Role of Genotype in the Cycle of Violence in Maltreated Child-
ren” (Science 297:851, 2002). When there is a low activity of this gene, certain chemicals in the
brain (serotonin, dopamine, and norepinephrine) are not properly metabolized. Caspi et al. found
that when male subjects had a low activity of MAOA and also were maltreated as children, there
was a much greater likelihood the person would manifest violent antisocial behavior in the fu-
ture.

Serotonin Transporter Gene

Serotonin transporter genotyping (for the SLC6A4 gene, also known as the SERT or 5-
HTT gene) is based on the research of Avshalom Caspi and colleagues, “Influence of Life Stress
on Depression: Moderation by a Polymorphism in the 5-HTT Gene” (Science 301:386-389,
2003). The “short allele” of the SLC6A4 gene causes low activity of the transporter system,
which means the serotonin system is not operating efficiently. It has been shown in research that
individuals with the short allele are more susceptible to stress.

General Principles Regarding Forensic Genotyping

The following principles are important to keep in mind with regard to testimony regard-
ing behavioral genomics:

e The genetic test all by itself usually means little or nothing regarding criminal respon-
sibility. For example, the low activity allele of MAOA is significant only in the con-
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text of a gene x environment interaction. That is, research indicates that individuals
with the low activity form of MAOA who also were maltreated as children were more
likely to manifest violent behavior as an adult.

e The genetic test is usually not meaningful all by itself, but it should be part of a com-
prehensive forensic evaluation. Typically, the evaluator should collect data and ar-
rive at conclusions through psychiatric and psychological assessments. The genetic
testing and the implications of gene x environment interactions may support the im-
pressions that are based on traditional methods for mental health evaluations.

e Inalmost all cases, a person’s genetic make-up does not force a person to behave in a
particular way. Usually, there is no known direct causative link between a person’s
genes and his or her violent or antisocial behavior. The gene X environ-ment interac-
tions described in this document constitute risk factors, not a direct cause, for certain
behaviors or emotional states.

e Most of the research regarding these two genes — the MAOA and the SLC6A4 gene —
has involved Caucasian subjects. There is limited research that indicates the gene x
environment interactions described here apply to African Americans.
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