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INTROBUCTION

Gregor Mendel an Awustrian
Monk‘ began studies of inheritancee in
1856. Mendel proposed that inher-
ited t&aits were transmitted through in-
herited factors that are now called as
"genes’ and the result of genetic ex-
pression could be predicted by a study
of the characteristics of the of the par-
ents. "In 1906, Bateson named the
new science of inheritance as "genetics'.

%y

BASIC PRINCIPLES

One of the few clear leads in

qnderétanding the aetiology of the ma-
jor psychiatric and neuropsychiatric ll-
ness is that a genetic component is in-
volved. In major psychoses since there
is no consistent-pattern of mendelian
transmission, they fall into a category
of "complex genetic disorders" with in-

teraction of small number of major genes

(polygenic model) or require’ in addi-
tion environmental cofactors (a multifac-
torial model) (Walsh et al, 1991). The
recent development of restriction frag-
ment length- polymorphism (RELPs) as
genetic markers permits the study of
genetic disorders whose underlying
pathophysi‘ological mechanisms are un-
known. In the case of single gene dis-

orders the power of "reverse genetics"

- has been clearly demonstrated by the

recent identification of genes responsible
for cystic fibrosis. By this method, it is

- now possible to locate, identify and char-

acterize defects in a diseage causing gene
without necessarily knowing anything
about the disease pathology.

The first phase of reverse genetic
approach is to collect families with

multiple affected numbers (multiplex fami-
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lies) with a clearly defined disease phe-

notype. The mode of inheritance is then

determined by segregation analysis. The

next step is to determine the position of

the dlsease gene on the chromosome.
On occasuons there will be clues from
known pathological data suggesting &
“candidate gene" (e.g. .tyrosine hydroxy-

|ase gene, rate limiting step enzyme in

,the catechohmme metabohsm IS coi nsicl-

ered a candidtate gene in affective dis-
orders) (Egeland et al, 1987); the co-
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unclear definition of the phenotype,
variable age of onset of psychiatric dis-
orders, incomplete peneterance, gene
environment interactions, multiple dis-

case susceptible loci, epistasis (gene -

gene interactions between different-

loci), inconsistent pattern of mendelian
inheritan%}u diagnostic inconsistencies
with lack of ability to corroboratte di-
agnosis by laboratory investigations, as-
sortative mating and non-allelic genetic
heterog;eneity (several genes being able
to each cause a similar clinical syndrome).
Among these the most serious obstacle
.is genetic heterdgeneity.ﬂ Even Ymoder-
ate degrees of genetic heterogeneity
‘may influence the LOD score with evi-
dence of linkage in one family being
offset Hy non lirkage in another result-
ing in _failure to detect linkage and to
erroneous exclusion of a locus in a
proportion of cases (Lander & Botstein
1986). By focusing on large pedi-
gfees with a high density of a disorder,
the likehood of detecting a single, highly
penetrant gene is increased. How-
ever, for both schizophrenia and bipo-
lar affective disorder such multiplex fami-
lies are rare, and data from epidemio-

logical studies do not support the role

of a single major gene in either disor-
der (Mc Gue et al, 1986). The use
of standardised criteria has led to im-
proved reliability but the validity of

such diagnoses remains uncertain
(Gottesman & Shields, 197 2). Phe-
notypic assignment is also complicated
by non-genetic forms of schizophrenia
and BPAD (Propping, 1983) and by
the problem of incomplete peneterance.
The existence of discordant MZ twin
pairs in both disorders has also been
considered evidence of non-genetic

forms of psychosis.

A possible clue to the nature of
genetic mutation predispo’siﬁg to psy-
chiatric disorders comes from studies of
anticipation, a phenomenon whereby a
disorder shows decreasing age of on-
set and/or increasing severity over gen-
erations. Several disorders including -
Huntington's disease and mytonic dys-
trophy exhibit this phenomenon and
expansion of unstable trinucleotide re-
peat sequences (dynamic mutations)
has been shown to provide a molecular

mechanism for anticipation (Asherson

et al, 1994).
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AFFECTIVE DISRODER

Linkage studies with DNA
Markers

Markers on X Chromosome

Data from family studies indicat-
ing a lack of father-to-son trans-
mission and an excess of affected
females led investigators to sug-
gest an 'x' linked dominant trans-

mission in BPAD showing close

linkage with colour blindness (CB)

and glucose-6- phosph&te de-
hydrogenase (G6PD)
(markeris located in Xq 26-96
on the long arms of chromosome
X} in large sample of fa‘m%!%es

(Sevy & Mendlewics, 1993).

swever, more iecenthy it has been

fCif’f;\)'

showr diminshed support for link-

ase between BRPAD and Xochi-

comie DINA markers (Ko €7~
in BPAD pedigrees
previously analysed with pheno-
typic markers in this region (Baron

1993). Morzover, evi-

dence >f male to-male transmission

98 region)

and repaits of no !inkage tc the

same markers in this pedigrees

made it clear that a y linked form

o
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of BP/\D could account for no more

than a subset of cases. Pooling data

from a number of sources, Risch et
al (1986) found significant evi-
dence of linkage heterogeneity and
estimated the proportion of bipolar
population to cairy this putative 'x

linked gene tc: bz a3 hngl%s 30%.

VWhile studying other poly-
morphic D IN.A.  markers,
(1987) re-
50 to the coagu-
b9 locus at Xq27
'~, digrees. The F9
o ela large distance
fthe CB and 6PL§ genes and

th%s resuit ol be exp%amed by
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the picsence of & second gene for

BPAD i thie wegion. In contrast,

£

Cx’!u i of id {‘zg Bpf\D to
sseme DNA mark-

ers &t X9 has been reported in

nine  Ameciican  pedigrees
(Barretiinir: et &, 1990).

Tsoker together, the studies to date
would seein 1o indicate that an X-
linked variant of BPAD may exist
but that such {oim of iliness must be
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