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Molecular Genetics of Albinism 
   The term “Albinism” is from the Latin word Albus – meaning "white".The term “Albinism” is from the Latin word Albus – meaning "white".The term “Albinism” is from the Latin word Albus – meaning "white".

Albinism is a congenital condition characterized in humans byAlbinism is a congenital condition characterized in humans byAlbinism is a congenital condition characterized in humans by
the partial or complete absence of pigment in the skin, hair andthe partial or complete absence of pigment in the skin, hair andthe partial or complete absence of pigment in the skin, hair and
eyes. Oculocutaneous albinism is generally the result of theeyes. Oculocutaneous albinism is generally the result of theeyes. Oculocutaneous albinism is generally the result of the
biological inheritance of genetically recessive alleles (genes)biological inheritance of genetically recessive alleles (genes)biological inheritance of genetically recessive alleles (genes)
passed from both parents of an individual.passed from both parents of an individual.passed from both parents of an individual.

This issue is dedicated to 

Oculocutaneous albinism type 1a (OCA1a)Oculocutaneous albinism type 1a (OCA1a)Oculocutaneous albinism type 1a (OCA1a) - It is - It is - It is
caused due to caused due to caused due to missense or nonsense mutation missense or nonsense mutation missense or nonsense mutation ininin
the gene for tyrosinase (TYR or OCA1 gene)the gene for tyrosinase (TYR or OCA1 gene)the gene for tyrosinase (TYR or OCA1 gene)
located on located on located on chromosome 11q14.chromosome 11q14.chromosome 11q14. The tyrosinase The tyrosinase The tyrosinase
catalyses crucial steps in the conversion ofcatalyses crucial steps in the conversion ofcatalyses crucial steps in the conversion of
tyrosine to melanin, the absence of which resultstyrosine to melanin, the absence of which resultstyrosine to melanin, the absence of which results
in no pigmentation in hair, skin, and eyes.in no pigmentation in hair, skin, and eyes.in no pigmentation in hair, skin, and eyes.

OCA1bOCA1bOCA1b is a form where a person can develop is a form where a person can develop is a form where a person can develop
some pigment in hair and their skin can tan onsome pigment in hair and their skin can tan onsome pigment in hair and their skin can tan on
exposure to sunlight. exposure to sunlight. exposure to sunlight. OCA1b TSOCA1b TSOCA1b TS (temperature- (temperature- (temperature-
sensitive) is a subtype of OCA1b, in which thesensitive) is a subtype of OCA1b, in which thesensitive) is a subtype of OCA1b, in which the
body hair in cooler regions can develop pigment,body hair in cooler regions can develop pigment,body hair in cooler regions can develop pigment,   
as the tyrosinase in these individuals becomesas the tyrosinase in these individuals becomesas the tyrosinase in these individuals becomes
functional below a certain temperature.functional below a certain temperature.functional below a certain temperature.

OCA2 - The most common type of albinism is
caused by mutation of the P protein gene. P
protein, also known as melanocyte-specific
transporter protein or pink-eyed dilution
protein, is a homolog encoded by the OCA2
gene. The P protein functions as an integral
membrane protein involved in small molecule
transport, specifically of tyrosine - a precursor
of melanin. People with OCA2 generally have
more pigment and better vision than those with
OCA1.

OCA3 – It occurs due to mutation in the gene for
Tyrosinase-related protein 1 (TYRP1). It is an
intermembrane enzyme having 5,6-
dihydroxyindole-2-carboxylic acid oxidase activity.
TYRP1 is involved in stabilizing tyrosinase protein
and modulating its catalytic activity. TYRP1 is also
involved in the maintenance of melanosome
structure and affects melanocyte proliferation
and melanocyte cell death. 

Other variants of oculocutaneous albinism are:
OCA4 - caused by mutation of membrane-
associated transporter protein (MATP) gene.
OCA5 - caused by a defect in human chromosome
region 4q24. The exact locus is not identified.
OCA6 - results from mutations in the SLC24A5
gene, a membrane transporter - solute carrier
family 24 member 5 (SLC24A5) – also known as
Sodium/potassium/calcium exchanger 5 (NCKX5).
OCA7- due to mutation of a gene of unknown
function, C10orf11 (11th uncharacterized open
reading frame on chromosome 10).
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The term albinism typically refers to oculocutaneous albinism (OCA). OCA is
a rare genetic disorder characterized by generalized depigmentation of the
skin, hair and eye, and by ophthalmological anomalies caused by a
deficiency in melanin biosynthesis. There are 8 different types of OCA. The
pigmentation of the skin, hair and eyes is in general reduced but its degree
varies with the type of albinism. The lifespan in patients with OCA is normal,
and medical problems are generally not increased compared to those in the
general population. Skin cancers may occur and regular skin checks should
be offered. Development and intelligence are normal. Persons with OCA
have normal fertility. Sun protection is essential to avoid skin sunburns and
skin cancers. Early referral to an ophthalmologist is mandatory. 
Nitisinone is a molecule used with limited success in OCA. Multidisciplinary
care involving a dermatologist, ophthalmologist, and geneticist, is mandatory
for patients with albinism. The extent of the psychosocial challenges faced
by people with albinism needs to be better understood and additional
educational interventions may be exercised to improve their quality of life.

Stem cell model of Albinism: 
Researchers from the National Institutes of Health have developed the first stem
cell model of albinism in order to explore oculocutaneous albinism (OCA). The use of
stem cells that are produced from patients will make high-throughput drug
screening for prospective treatments possible. This 'disease-in-a-dish' process will
allow us to understand how the absence of pigment in albinism leads to improper
development of the retina, optic nerve fibers, and other eye structures that are
essential for central vision, and it will do so by simulating albinism in a dish. In
order to create the model, the researchers converted skin cells from persons who
did not have oculocutaneous albinism (OCA) as well as those who had the two most
common kinds of OCA (OCA1A and OCA2) into pluripotent stem cells (iPSCs). After
that, the iPSCs were converted into RPE cells through the process of
differentiation. Although the RPE cells from OCA patients were identical to RPE
cells from unaffected persons, the RPE cells from OCA patients revealed
considerably less pigmentation. The development of a human stem cell model that
acts as a surrogate for better comprehending albinism and evaluating potential
treatments for the condition.

The first reports in which homologous recombination in
Embryonic Stem(ES) cells were used to generate gene-targeted
mice were published in 1989. Since then, the number of
reported knockout mouse strains has risen exponentially.  Gene
targeting has developed into a highly versatile technology. For
the ground-breaking discoveries concerning embryonic stem
cells and DNA recombination in mammals, Mario R. Capecchi,
Martin J.  Evans and Oliver Smithies were jointly awarded the
Nobel Prize in 2007,for their discoveries of “principles for
introducing specific gene modifications in mice by the use of
embryonic stem cells”
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H i s t o r y
Birth of the knockout mouse – the beginning of a

new era in genetics

Their work has made it possible to modify specific genes in the
germline of mammals and to raise offspring that carry and
express the modified gene. The toolbox of experimental genetic
methods developed by Capecchi,  Evans and Smithies,
commonly called the knockout technology, has permitted
scientists to determine the role of specific genes in
development, physiology, and pathology. It  has revolutionized
life science and plays a key role in the development of medical
therapy.

Deadly poison in your car’s air
bag!!!

Airbags are not inflated by any compressed gas source but
rather the product of a chemical reaction.
The substrate for the reaction is a toxic salt called sodium
azide, NaN3.
Under normal conditions, this salt is stable. However, if it’s
heated or physically shocked, the salt will decompose
immediately and give sodium and nitrogen gas as products.
When a collision takes place, the car’s sensors trigger an
electrical impulse that in a fraction of a second dramatically
raises the temperature of the salts. 
These then decompose into harmless nitrogen gas, and a
considerable amount of nitrogen gas immediately rushes out
with an explosion and fills the airbag i.e. rapidly expanding
the airbag.
Amazingly, from the time the sensor detects the collision to
the time the airbag is fully inflated is only 30 milliseconds
or three one-hundredths of a second! A normal blink of your
eye is 100 milliseconds. 
Wonders of chemical reactions !!!!!

Laboratory 
Touchup 

Importance of NABL (National
Accreditation Board for Testing and

Calibration Laboratories ) Accreditation
for Clinical Laboratories 

 Laboratories are the pillar of the health care system
and they have a significant impact on patient care for
the correct medical decision on diagnosis, treatment,
and preventive action. Laboratories play an important
role in establishing and confirming most of the
diagnoses made by the clinicians. A well-equipped
laboratory is one of the most critical requirements for
the optimal functioning of any healthcare system.
Essentially, any laboratory should go for accreditation,
primarily to provide quality services and
customer/patient satisfaction.
Basically, accreditation is the formal recognition,
authorization, and registration of a laboratory that
has demonstrated its capability, competence, and
credibility to carry out the tasks it is claiming to be
able to do. The concept of laboratory accreditation
was developed to provide third-party certification that
a laboratory is competent to perform a specific test or
type of test (Kanagasabapathy et al., 2005). 

The accreditation of a laboratory improves
laboratory medicine and all processes in
laboratories, which include and stimulates
continuous improvement. Accreditation is more an
instrument than the aim that increases the quality
of services for clients – patients, and physicians. To
achieve accreditation, any laboratory will not only
make continual improvements in its functioning
and service but also an abundance of improvement
can be observed in various laboratory-related
activities such as supply chain, training of
technicians and staff members, instrument
maintenance, as well as the release of appropriate
results after clinical correlation. Hence, the efforts
that the laboratory put in to achieve accreditation
will never go to waste and make a positive
influence on the functioning of the laboratory. 
 These positive influences are also visible in the
other areas of healthcare delivery too. They include
an improvement in clinician services toward
patients and fewer hospital stay for the patients
(short‑term benefits) and cost‑effectiveness and
sustainability of public health programs (long‑term
benefits) (Abhijith et al., 2021).

Regular feedback from the customers/patients regarding
their satisfaction plays an important role in achieving
accreditation and sustaining it. The primary external
customers of laboratory services are physicians and their
opinions form key elements in providing the opportunities
to the laboratory managers to identify areas for
improvement (Peter et al., 2010). The first and the most
important factor which makes most clinicians recommend
the laboratory is the quality and reliability of results
followed by the routine test turnaround time (Jones et al.,
2009). 
A study conducted by Fondoh et al (2020) suggested that
the waiting time with the laboratory services was a major
cause of dissatisfaction among the clinicians. These kinds
of studies with feedback from customers as a part of the
laboratory accreditation process including both physician
and the patient helps in identifying the crucial areas that
need improvement and can be beneficial to the
laboratories in all aspects and health care services at
large. 
Accreditation in India is provided by National
Accreditation Board for Testing and Calibration
Laboratories (NABL), a constituent board of the Quality
Council of India. NABL is an autonomous body set up
under the Department for Promotion of Industry and
Internal Trade (DPIIT), the Ministry of Commerce and
Industry, Government of India (Yadav et al., 2021). 

Superior competence in the process of calibration
Potential increase in business due to customer
confidence and satisfaction
Saving time and money from reduced retesting of
products
Better control of laboratory operations and
feedback

It is an immediate source for patients to identify
and select reliable services to meet their needs –
testing, measurement, and calibration
Enhancement of confidence in Testing / Calibration

Assurance of genuine reports from accurately
calibrated testing and reliable results
Confidence in personnel performing tests
Elimination of the need for re-testing thereby
saving money & time
Satisfaction from the services provided
(https://www.qualityhealth.in/)

NABL accreditation is recognized and valid in all the
major economies of the world, and by all regulators in
India. Formal recognition of the competence of a
laboratory by NABL by international criteria has many
advantages for both healthcare providers and
patients:
Benefits of NABL for healthcare providers

Benefits of NABL for the patients

Reports issued by the NABL Accredited laboratories 
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