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ABSTRACT How an individual's genes influence its be-
haviour is an exciting and challenging study of genedics.
The application of molecular biology technique to iden-
tify DMA sequences which is responsible for behavioural
wariation, is open a new frontier of behaviour genetics.
However, the quaniitative geneiic reseanch deiermines the
sum of heritable genetic influence on behaviour, The
present articke provide an overview on the magnitude of
multigenic control of human behaviour and how inherit-
ance plays a mapor rode in behaviour 35 shown by twin,
adoption and inbreeding studics.

INTRODUCTION

Behaviour is the new frontier of molecular
biology. The connection of genetics and behav-
iour is the most complex phenomenon which re-
flects a dynamic changes in organism in response
to the environment, therefore, it is not easy to
envisage. The genetic analysis of human behav-
iour and disorder is more complicated for cou-
ples of reasons (Plomin, 1990). First, Mendel
studied characters like smooth versus wrinkled
seeds in the pea plant but human not either
smooth or wrinkled, Second, mostly Mendelian
disorder is caused by single gene with little ef-
fect of other genes or environment, Lastly, be-
haviour is essentially influenced by non-genetic
factors.

The present article will provide an overview
on the magnitude control of human behaviour
and the findings of quantitative genetics research
with the help of application of molecular biol-
ogy. The behavioural differences between indi-
viduals are caused by differences in the genetic
infarmation that they possess. Therefore, the
behavioural development involves an interaction
berween an individual's genotype (genetic
makeup) and the environment in which it exists
to produce that individual's phenotype (observ-
able characters). However, how genes influences
the development of human behaviour is rather
controversial. Because, it is also responsible for

health, illness, abilities, disabilities, drug abuse,
mental retardation, sex and work of personal life,
However, the quantitative genetic research de-
termines the sum of heritable genetic influence
on behaviour (Plomin et al., 1994),

Inbreeding

The mostly human behavioural genetic re-
search relies on the studies of inbreeding, pair
of relatives, adoption and twin designs. In hu-
man population marriage largely regulates mat-
ing (Mukherjee, 1971) and consanguincous mar-
riage thus leads to inbreeding. Individuals who
are related through one or more commaon bio-
logical ancestors are called consanguineous rela-
tives. Consanguineous marriage are practised to
a preater or lesser extent among most of the re-
ligious and ethnic groups of the world, Parental
consanguinity increases the frequency of
homozygotes in the offspring at the expense of
heterozygotes, recessive and additive pheno-
types would thus increase in frequency in the
inbred individuals. This is true for single gene
traits as well as multifactorial traits. Inbreeding
brings out previously hidden recessive and ad-
ditive alleles contributing to the phenotypic vari-
ance (Crow and Kimura, 1970) and hence it adds
to the genetic variability (Jensen, 1983), Thus,
phenotypic manifestation of complex and quan-
titative biological variations contributes signifi-
cantly to the understanding of the genetics of
those character (traits).

There are differences between racial groups
in the gene frequencies for certain traits like
blood groups, thesus blood group factors and
PTC testing. Bernstein (193 1) worked out a for-
mula that 1o estimate the relative proportions of
genes from the original groups that went into
hybrid group, The admixtre from the larger eth-
nic group into the hybrid gene pool is:
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where f, is the gene frequency in the hybrid
group, £, the gene frequency in the smaller group,
and F, that in the larger group. Freire-Maia
{1982) estimated that the average gene flow per
generation is to be between 3-6%. Such mani-
festation on the role of inheritance in human
behaviour of congnitive abilities and disabili-
ties, physiometric, personality and psychopathol-
ogy are also considered here,

Cognitive Abilities and Disabilities

The mosi studied traits in human behavioural
penetics i1s cognitive ability (IQ). The cognitive
ability of an individual to leam something is
called intelligence (IQ) (Burt, 1955). It contains
a number of factors like verbal ability, word flu-
ency, spatial visualization, number ability, rea-
soning and memory {Thurstone, 1941). Terman
and Merril {1960) have divided [} into various
process like perception, conception, attention,
memary, judgement, reasoning and inventive-
ness. Jencks (1972) has found the relative con-
tributions of heredity, environment and their in-
teraction of variation in IQ) to be 45%, 33% and
2004 respectively.

Lowering of 1Q) after inbreeding is perhaps
among the best lines of evidence we have for
hereditary control of Q). The 1) correlation for
first degree relative living together is about 0.40
(Badaruddoza and Afzal, 1993, 1997) for
adopted apart first degree relative, the correla-
tion is about 0.20. The correlation of identical
and fraternal twin averaged 0.85 and 0.60 re-
spectively. The correlations for [0} between
spouscs are generally around 0.50. The smdies
are summarized in table 1.

The question of whether and how genes in-
Muence the development of human behaviouwr is
controversial. However, studies of human twins
have confirmed that certain behavioural differ-

Table 1: Familial correlations for 10 scares (Afler,

Willoughly, 1927).

Crlegory N r

Between spouses ] .44
105 .60
Pl 0.47

Identical twing reared together 14 0.ES

Identical twine reared apar k| .67

Fraternal twins reared together 41 .58

Siblings reansd apart L] .45
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ences are caused by penetic differences. The
model fitting analysis of [Q data showed
(Plomin, 1990) that heritability of 1Q) scores is
between 30 and T0%. Plomin et al. (1994 sug-
gest that genetic effects on 1Q) during childhood
highly correlated with genetic effects on 1) in
adulthood. The multivariate research suggests
that the genetic effects on academic achievement
is highly correlated with the genetic effects on
cognitive abilities.

Personality

Table 2 summarized the correlations of per-
sonality test among the couples. It have been
shown that all correlations are positive except
two studies of dominance, where they are -0.05
and -0.07.

Table I: Familial correlations for personality test

SEOFEs
Fariables Awthors N r
studied
Neurotic Hoffeditz (1934) o ol
tendency

Willobughby (1927} 1 027
Introversion  Schilles (1932} 46 002
EXIrAveraion
Dominance  Crook (1937) T 005

Crook and Thomas (1934) &6 -0.07

Behaviowal development is influenced not
only by the genes an individual inherits but also
environment and experience. The shared envi-
ronmental influence could be the reason why
identical rwins are so similar behaviourally, A
comprchensive study of identical twin reared
apart (after birth) demonsirates that genctic dif-
ferences are responsible for a significant part of
the differences among humans in personality,
temperament and social attitudes, From twin
study, one can also calculates the proportion of
variance (variation among individuals) due to
genetic differences among individuals in the
personality test. Heritabilities can range 0 (no
variance 15 due to genetic differences) to 1 {all
of the variance in phenotypes is due to genctic
variation). For example, identical and fraternal
twin comrelations are abowt (.50 and 0.30 respec-
tively. Ii has been suggesied the hypothesis of
nonadditive genetic variance for personaliry and
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lower heritability scores of this trait (Plomin et
al., 1994),

Psychopathology

The study of psychopathology is another
major area of behavioural genetic research. Pre-
viously, most research focused in this area on
schizophrenia. Kallman and Mickey (1945) es-
timated the expectancy of schizophrenia in
spouses of schizophrenics to be 2% in the popu-
lation. The data from different sources
{Gottesman and Shields, 1982) suggest that in-
heritance plays a significant role in schizophre-
nig as well as nongenetic factors have also a
equal importance for the determination of the
trait. Drewery and Rae (1969) studied 22 male
alcoholics and their wives and 26 control cou-
ples. They asked each subject in three ways:
myself as I am; my spouse as | see him or her;
myself as [ think my spouse sees me, They were
categorised A, A, and A, Tor husbands and B,
B, and B, for the wives. They calculated fiol-
lowing correlations: B=A, B A, A=A, AxB,,
A =B, B=B, and AxB. The interesting findings
are: (i) the control hushands expect o be under-
stood by their wives while the patients except to
be misunderstood (i1) the alcoholics are charac-
terized by sociosexual role and a dependence-
independence conflict,

The family study (Vandenberg et al., 1986)
for major manic-depressive disorders diagnosed
for 13% of the male relative and for 30% of the
female relatives, which exceeds the base rate in
the population although affective disorders were
diagnosed in only 5.2% of biological relatives.
This disorder was reported to be linked to a
dominant gene on the short are of chromosome.
From the available data of different sources, it
has to be suggested that the children of a schizo-
phrenie, manic-depressive or alcoholic parent
have half that parent’s genotype and are at much
greater risk of developing the condition than are
children of parents who do not have these dis-
ease (Vandenberg et al., 1986,

Maolecular Biology

The application of molecular biology tech-
miques open a new area of interest in behavioural
genetic research. The genetics of human behav-
iour involves multiple genes that consisting of a
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series of genes imteract in & cumulative fashion
rather than one or two major genes. An indi-
viduals who inherits the right combination of
these genes passes beyond a threshold of risk at
this point an environmental component deter-
mines whether and to what extent that person is
clinically affected. This suggest the use of mo-
lecular biology technigues for detection of DINA
maker which accounts for small amounts of be-
havioural variation.

An important observation of recent years is
that of certain alleles at the HLA loci predis-
pose to certain specific diseases. For example
the individual having B27 allele at the HLA-B
locus has a 121 fold greater chance of develop-
ing ankylosing-spondylitis than an individual
who lacks this allele. A blood marker (HLA-
A9) has been found to be associated with schizo-
phrenia, The linkage study with restriction frag-
ment length polymorphisms (RFLP) marker pro-
vide recently the best evidence of himan behav-
iour and behavioural disorders. However, this
approach is greatly enhanced by the use of quan-
titative trait loci (QTL) infernal mapping. There-
fore, application of molecular biology tech-
niques to identify genes for a small amount of
variance of human behaviour require well strat-
egies and planning which is not too complex for
molecular biology.

CONCLUSIONS

Behavioural differences among individuals
may be the result of genetic and/or environmen-
tal differences among them, The human genome
is extraordinarily polymorphic so that the DMA
of each individual (except identical twin) varies
in millions of ways from the DNA of another.
The molecular heterogeneity of individuals has
an important implication for understanding of
human behaviour. The vast majority of varia-
tions in DNA presumably have little or
phenotypic effect although they provide DMNA
markers for detection behavioural disorders. The
another type of genetic variation contributes to
racial, ethnic and individual differences but that
have no affect on health and susceptibality of
disease. Nongenetic sources of variance are
equally important because genctic variance rarely
accounts for as much as half of the variance of
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behavioural traits. Finally, the use of molecular
biology techniques will revolutionize human
behavioural genetics and quantitative genetic
research for exploring the actual role of inherit-
ance in the most complex phenotype.
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