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ABSTRACT

Purpose: The purpose of this study was to identify the common mutations of (Oculocutaneous albinism)OCA1
and OCA2 genes in Sindhi Inbred Families.

Study Design: Descriptive cross-sectional study.

Place and Duration of Study: Liaquat University of Medical and Health Sciences (LUMHS), Jamshoro,
Pakistan, from October, 2020 to September, 2022.

Methods: Forty-four patients of eight families with clinically diagnosed OCA and Ocular albinism (OA) with or
without family history were recruited for this study and all affected individuals other than OCA were excluded from
the study. A single missense substitution was identified in the OCA1 and OCA2 using Poly Phen 2, Mutation
Taster and I-Mutant software.

Results: Out of 8 randomly chosen OCA afflicted families, there were two carriers and two affected individuals
identified in family Ill. In exon 4 of the OCA1 gene, a common mutation (homozygous) ¢.1255 G>A (p. Gly419Arg)
was identified. In three-generation pedigree for the albinism family VII was identified, including two affected, one
carrier, and two normal people. Participants in this family who carried the 1045-15 T>G mutation in the OCA2
gene were affected.

Conclusion: Albinism affected individuals in Pakistan have varying phenotypic and genetic presentations. This is
due to the fact that the population of Pakistan and those of Sindhi ancestry are heavily inbred, consanguineous,
segregated, and afflicted by hereditary diseases.
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Oculocutaneous  albinism (OCA) is a hereditary  type of Lysosome-related organelles (LROs), which
disease caused by lack of enzymes necessary for the  includes a number of signs and symptoms such as
production of melanin.! Melanin has been identified to ~ Visual acuity, nystagmus, foveal hypoplasia, and
protect skin from Ultraviolet radiation. People with ~ bleeding problems. Due to the existence of a single
darker skin produce more melanin than those with  defective gene or heterozygous mutations in the OCA
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genes of two separate alleles, OCA carriers can pass
the disease on to their offspring, establishing the
disease heterogeneity in many global populations.?
Loss of pigment causes a pale complexion, red eyes
that reflect light or are light brown or blue-green and
fair or white hair. Because of the total absence of
pigment in hair, eyes and skin as well as the slight
depigmentation of the eyes, albinism exhibits a wide
range of phenotypic variation. Numerous infections
and neurological problems are among the OCA signs
and symptoms. Pudlak Hermansky (PHS), Chediak
Higashi (CHS), Syndrome Griscelli, Prader Willi
(PWS), Breen Cross McKusick, Elejalde, and
Syndrome Waardenburg type Il (WS2) are just a few
examples of the syndromic albinism.2

Approximately, one in 17,000 to 20,000 people
worldwide are affected by the OCA.* The eight
subtypes of the nsOCA include OCA1, OCA2, OCAS,
OCA4, OCA5, OCA6, OCA 7 and OCAS8. It was
identified that the OCALl phenotype has a high
mutation detection frequency. OCAL affects 1 in
40,000 people worldwide and is the most common in
America (70% of cases), China (sporadic albinism),
the Indian subcontinent (familial albinism) and the
Caucasian population. OCA2 allele frequency is 1 in
1000 in sub-Saharan Africa, which is higher than the
global average.® One in 39,000 people worldwide have
OCA2 type of OCA, which is the most prevalent
variety. OCAl and OCA2 with common genetic
alterations are also present in Indo-Pak families.
German, Japanese, and Indo-Pakistani populations
have been documented to have the OCA3 (1 in 8500
individuals).® One in 100,000 people have OCA4,
which affects the Japanese population more frequently
than the populations of Asia and Europe by 24%.’
While China, Eastern India and Atlantic Island were
frequently recorded with OCA6 and OCA7, the actual
prevalence was unknown. OCA5 was observed in the
consanguineous Pakistani communities. Around the
world, HPS was detected in 1 in 500,000 cases of
syndromic OCA, as in 1 in 12,000 cases, PWS in 1 in
15,000 cases, and CHS in 500 cases or less.®®

Keeping in view the international data, the goal of
this study was to reveal the mutational spectra and
common alleles in Sindhi inbred families that carry the
OCA1 and OCAZ2 genes.

METHODS

This descriptive study was conducted at the

Department of Molecular Biology and Genetics,
Liaquat University of Medical and Health Sciences,
Jamshoro, Pakistan. The study was approved by the
Institutional Ethics Committee of Liaquat University
of Medical and Health Sciences. All study procedures
were conducted in accordance with the ethical rules of
the Helsinki Declaration and Good Clinical Practice.'
Before enrolling in the study, written informed consent
was obtained from all study participants and consent
was obtained from parents or guardians of participants
under age 18 years.

A total of8 families were recruited having two or
more than two affected individuals from Sindh
Pakistan. All the recruited participants were clinically
diagnosed OCA and OA. Individuals with conditions
other than OCA were excluded from study. After
enrolling the Adobe Illustrator (1.0) software was used
For Pedigrees drawing of the selected families
Figure 1).

Venous blood of 10ml was collected from each
participant, parents, and close relatives such as siblings
under an aseptic environment with a sterile syringe.
Falcon tubes containing 400ul of anticoagulant 0.5M
ethylene diamine tetra acetic acid (EDTA) was used
for storing blood at -80°C till the commencement of
DNA extraction and further analysis.

The EDTA vacutainers filled with whole blood of
the study participants (n=44) of 8 families were
utilized for the isolation of DNA using standard
nonorganic  Grimberg  protocol.®!  After DNA
extraction, quantification of DNA was done assessing
the Optical Density (OD) of DNA at 260 nm
wavelength in UV-visible spectrophotometer. For
guantity and quality assessment of genomic DNA, gel
electrophoresis was executed on 0.8% agarose gel
(Figure 2).

For a specific allele PCR, a 1.5% agarose gel was
created. The findings were viewed, and bands were
identified based on size. Its ladder was run in an
isolated well with a PCR product acting as a control
band to confirm the required size of the product.*?

Using software called primerl, the ARMS
(amplification system of refractory mutation) assay
was created. DNA genomic containing the desired
mutation was chosen from the UCSC genome browser
and placed in the window.™

Following three phases (denaturation, annealing
temperature, and extension), particular DNA segments
were amplified using PCR technique. Various PCR
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Figure 1: Sample Pedigree Drawing.

programs were used to optimize the genes of various
primers. Initialization took place for two minutes at
95°C. Within 30 seconds at 95°C, the double DNA
strand was split into a single strand. DNA templates
were joined with primers at 62/60°C for 40 seconds
every 30 cycles. Primer nucleotides were joined with
their complementary counterparts. With the aid of
various enzymes, including DNA polymerase, the
freshly synthesized strands were lengthened, and
multiple DNA segment copies were created at 72°C
for 50 seconds. The last extension was performed for 5
minutes at 72°C, and the last hold was performed at
25°C (infinity).24

Figure 2: Genomic DNA analysis on 0.8% Agarose Gel.

RESULTS

The enrolled families were screened for identification
of mutations in the selected gene. The ages of the
affected individuals ranged from 1 to 60 years.
Homozygous mutations in the TYR and OCA2 genes
were recognized in the OCA.

Table 1: Optimization Recipe of ARMS assay PCR.

S. No. Reagents Volume
1. Buffers 2ul
2. DNTPs 2ul
3. Taq Polymerase 0.6pl
4, Printer forward inner 0.5ul
5. ward outer 0.5ul
6. Printer reverse inner 1ul
7. Printer reverse outer 1ul
8. DNA 2ul
9. Water 10.4pl
Total Volume 20pl
The albinism family 11l enrolled from Rawat

Magsi Thatta City in Sindh Pakistan. This three-
generation pedigree consists of two affected in two
loops as shown in figure 3 A and was drawn after
questioning numerous family members. Affected
individuals are shown in (Figure 3 B&C). Common
mutation ¢.1255 G>A (p. Gly419Arg) was presented
in Figure 4. Two affected individuals I1:1, 11:4 and
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four normal individuals were available at the time of
screening.

The albinism family VII was enrolled from
Matiari city situated in Sindh province of Pakistan.
The enrolled family belonged to Sindhi ethnicity. This

Figure 3 (A): Pedigree showing the affected individuals are
Homozygous while their parents are heterozygous. (B &
C): Affected individuals Oculocuteneous Albinism.

three-generation pedigree consists of two affected in
one loop and was drawn after questioning numerous
family members (Figure 5 A). The two affected 111:1
and I11:2 individuals and three normal individuals were
available at the time of screening. Affected individuals
are shown in (Figure 5 B& C), while common
mutation ¢.1045-15 T>G was presented in (Figure 6).

Figure 4: Gel Picture indicating the mutation c.1255 G>A (p.
Gly419Arg).

DISCUSSION

In this study, we tested a total of eight OCA families
in the Sindh province of Pakistan and we found two
mutations in the OCA1l and OCA2 genes in two
distinct families, namely family number three and
family number seven. The ratio of the OCAl and
OCAZ2 genes is 1:1. In the albinism family Ill, there
were identified to be two carriers and two affected
individuals. In exon 4 of the TYR gene, the common
mutation (homozygous) ¢.1255 G>A (p. Gly419Arg)
was identified. Two affected people were found to
possess the allele genotype AA, while two carriers
were identified to carry the allele genotype GA,
according to the mutation ¢.1255 (G>A (p.
Gly419Arg). An albinism family VII with a three-
generation lineage was identified. It was made up of
two affected, one carrier, and two healthy people.
According to mutation 1045 T>G, two affected people
have the allele genotype GG, while the carrier has the
allele genotype TG. There were no mutations found in
any of the remaining 06 families.

OCAZ2 and TYR are the most often found OCA-
causing genes in families of different ethnic
backgrounds worldwide.r® Tyrosinase, an enzyme
produced by melanocytes and encoded by the TYR
gene, produces the melanin pigment that gives eyes,
skin, and hair colour. In the gene TYR, mutations with
more than 600 variants have so far been identified.®
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According to reports, the TYR is a pathogenic
mutation in around 44% of the Pakistani population,
compared to 46% in the European population, 70% in
the Chinese population, and 60% in the Indian

population.t”® The OCA phenotype is based on a
higher prevalence of pathogenic TYR mutations in
other ethnic populations such the Japanese, Italians,
Americans, and Koreans.

Figure 5(A): Pedigree of consanguineous family showing the
affected individuals are Homozygous while their parents are
heterozygous. (B & C): Affected individuals Oculocuteneous
Albinism.

Figure 6: Gel Picture indicating the mutation in c1045-15 T>G.

In the TYR gene family Il of our analysis, we
found the known mutation ¢.1255 G>A (p.Gly419ArQ)
in exon 4. These general traits of the family were light
brown hair, white complexion, and light grey iris, as
well as photophobia, nystagmus, foveal hypoplasia,
and albinism. It was identified that OCA families with
more than 200 members currently exist in multiethnic
groupings, which has been verified by other studies.!’

Genetic diseases are rising in Pakistan due to high
consanguinity. With a 23% frequency in OCA families
from multiethnic communities including Balochi,
Sindhi, Saraiki, Kashmiri, and predominately Punjabi
ethnic community of Pakistan, it was identified that
€.1255G>A (p.Gly419Arg) is the most prevalent
pathogenic TYR variation.?

The pedigrees of the remaining families from the
Sindhi ethnicity of the various groups did not indicate
an OCA gene mutation in the current study. However,
the traits of hair, skin, and eye albinism that were
present in all the families may indicate that it will arise
in the coming generation. These newly identified OCA
gene mutation cases could aid in the development of
novel molecular diagnostic tests for the Pakistani
population as well as personalized healthcare and
genetic counselling.

CONCLUSION

Genetic makeup of the Pakistani population is diverse,
and the affected individuals have varying phenotypic
and genetic presentations. This is due to the fact that
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the population of Pakistan and those of Sindhi ancestry
are heavily inbred, consanguineous, segregated, and
afflicted by hereditary diseases. The discovery of new
cases may provide important new sources for the
genes producing new diseases and aid in the creation
and adoption of efficient therapeutical strategies.
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