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Pakistan has over 200 million people with rich ethnic
diversity, showing significant social and cultural
differences from the Kashmir Mountains to the shores
of interior Sindh. This variation has divided the
population into tribes and isolated clusters of people
strongly bonded with their specific customs and
trends. The familial obligations in the population have
resulted in a well-differentiated cast system, having
distinct genetic lineages. The social and economic
influences advocate and propagate the custom of inter
-family and inter-cast marriages. Consanguineous
marriages are more common in Paklstan when
compared to other world populatlons The global
prevalence of consangumeous marrlages is around
10%, whereas 73% of marriages in Paklstan are
consanguineous and 80% among first cousins'

Despite the conserved nature of the local Pak|stani
population, genetically, it is a mixture of various world
populations. Diverse ethnic and linguistic based tribes
and clans of Pakistan share genetic links with west
Asians, East Asians, Europeans and African people,
including Turkey, Iran, Azerbaijan, Georgia, Lebanon,
Armenia, Syria, Jordan, Iraq, United Arab Emirates,
Qatar, Kuwait, Saudi Arabia, Cyprus, Oman, Yemen,
China, Hong-Kong, Macau, Taiwan, Mongolla Japan,
North Korea and South Korea®’. This genetic
admixture has made it possible to |dentify multiple
alleles and novel genes by recruiting patients from a
single population and findings having a global impact.
The discovery of novel genes is crucial to
understanding the mechanism of the diseases and
finding a better treatment and disease management
option

It is well-discussed that genetic varlants associated
with diseases show ethnic biases®® . Many disease-
causing alleles are found explicitly in certain ethnic
groups. Such as, IVS 1-5 in the HBB gene causing
autosomal recessive thalassemia is more common in
patients with the Balochi ethnic group, and Del619 |s
specific to the Memon community of the Karachi™
The most frequent GJB2 gene variant, W24X, causmg
autosomal recessive deafness, is characterlst|call1y
found in patients with Indian sub continent origin
Similarly, G61E is a common pathogenic variant of the
CYP1B1 gene, causing primary congenital glaucoma
in patients with Arab lineages; alternatively, R390H is
commonly found |n PCG patients with Pakistani and
Indian ethnicities'*"*. The racial and ethnic biases of
disease-causing genetlc variants have obligated the
need for the categorization of pathogenic mutations
based on ethnic groups and different casts of the local

population. ldentifying disease-causing variants in
other clans and isolates of the population is essential
as providing genetic counselling to manage and curtail
disease propagation in inbred families.

Due to the prominent custom of consanguineous
marriages in Pakistan, autosomal recessive disorders
are more common than autosomal dominant
disorders, whereas fewer x-linked recessive disorders
have been reported'®. Several genetic diseases with
variable frequency have been diagnosed in the
Pakistani population, but some conditions are more
frequent. The highest frequency of Thalassemia, 5.0-
7.0%, with over 10 million carriers in the Pakistani
people, has been reported '°. Secondly, recessive
hearing loss affects 1.6 in 1000 individuals and shows
variable phenotypic presentations due to the
involvement of multiple genes and alleles. The
treatment options for inherited disorders are minimal;
gene therapy and gene editing by crispercas9 are still
in the initial stage and may not cater to all the genes
of a specific disease in any population. In this
scenario, genetic counselling is the only hope for large
consanguineous families, which are bound to continue
marriages within the same ethnic group or clan due to
social compulsions.

A genetic counsellor may attempt to convey scientific
facts of inheritance to affected families in layperson's
language. If a disease-causing mutation is known, the
marriage of two affected with the same mutation may
be avoided, and an entire generation may be rescued
from permanent disability. On the other hand, two
affected with a mutation in different genes may get
knotted, and all their offspring may have a normal
phenotype. ldentification of carriers is also crucial in
recessive disorders; the marriage of two carriers may
be discouraged, and the chance of being affected
might be zero. Arrangement of marriages after genetic
counselling among patients; may lead to normal
children in the next generation. The families affected
with genetic diseases may arrange marriages within
the family and prevent disease in the coming
generation after successful mutation screening and
genetic counselling.
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