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This issue is dedicated to 

Down syndrome 
 Down syndrome, also referred to as
Trisomy-21, is a condition in which
a person has an extra chromosome.

 Kids suffering from this genetic
disease are at a greater risk of

childhood leukemia, heart defects,
and immune and endocrine system

dysfunction.



 

          What Is Down syndrome?
In the late nineteenth century, John Langdon
Down, an English Physician who is also known
as the ”father”� of the syndrome published an
accurate description of a person suffering
from this condition.
Scientists have identified three different types
of Down Syndromes:
1. Trisomy 21: This occurs when there’s an
error in the cell division called
‘nondisjunction’ which results in three
chromosomes in an embryo instead of two.
Accounts for 95% of cases
2. Mosaicism: This occurs when there’s a mix
of two types of cells, some containing 46
chromosomes and some with 47. The ones with
47 contain the extra 21 chromosomes.
Mosaicism is the least common form of Down
syndrome and accounts for only about 2% of
all cases. 



3. Translocation: This type is relatively less
common. In this scenario, the number of
chromosomes remains 46 but an additional or
partial copy of the chromosome attaches to
another chromosome (usually Chromosome
14), & accounts for about 3% of cases of Down
syndrome, 

In the year 2000, an international team of
scientists successfully identified and cataloged
each of the approximately 329 genes on
chromosome 21. This accomplishment opened
the door to great advances in Down syndrome
research.
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People with Down syndrome usually have
an IQ in the mildly-to-moderately low
range and are slower to speak than other
children.
A flattened face, especially the bridge of the
nose
Almond-shaped eyes that slant up
A short neck
 Small ears
A tongue that tends to stick out of the mouth
Tiny white spots on the iris of the eye
Small hands and feet
A single line across the palm of the hand
(palmar crease)
Small pinky fingers that sometimes curve
toward the thumb
Poor muscle tone or loose joints
Short stature
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Signs & Symptoms



 Other Associated Medical
Conditions
 

Congenital Heart defects.
Thyroid abnormalities.
Gastrointestinal problems like
constipation, gastroesophageal reflux,
and celiac disease.
Autism, challenges with social skills,
communication, and repetitive behaviors.
Alzheimer’s disease.

 

https://my.clevelandclinic.org/health/diseases/14240-celiac-disease
https://my.clevelandclinic.org/health/diseases/8855-autism
https://my.clevelandclinic.org/health/diseases/9173-alzheimers-disease-and-down-syndrome


India has the highest number of people
suffering from Down’s Syndrome in the
world!!
Down Syndrome affects approximately
23,000-29,000 children born in India every
year. Though the numbers are alarming, there
is very little open dialogue on this topic in
India. Though it is not fatal in developed
countries but in India it continues to be fatal.
The numbers are alarming but what is more
frightening is the fact that this condition is
fatal in India due to negligence, lack of
awareness and obsolete medical and
technological facilities. Out of the 23,000 to
29,000 kids born with Down Syndrome in
India every year, the survival rate is only 44%.  

 

Down Syndrome in India 
 

https://pharmeasy.in/blog/eating-disorders-eating-away-india/


What Causes Down syndrome? 
 

 

The cause of the extra full or partial
chromosome is still unknown. Maternal age is
the only factor that has been linked to an
increased chance of having a baby with Down
syndrome resulting from nondisjunction or
mosaicism. However, due to higher birth rates
in younger women, 51% of children with Down
syndrome are born to women under 35 years of
age.
The additional partial or full copy of the 21st
chromosome which causes Down syndrome
can originate from either the father or the
mother. Approximately 5% of the cases have
been traced to the father.



Physical or occupational therapy.
Speech therapy.
Participating in special education
programs in school.
Treating any underlying medical
conditions.
Wearing glasses for vision problems or
assisted hearing devices for hearing loss.

Treatment

Treatment options could include:



Sir Gregory Paul Winter was awarded the Nobel Prize in 2018
for his work on phage displays for antibodies, along with
George Smith and Frances Arnold. It is a laboratory
technique for the study of protein-protein, protein-peptide,
and protein–DNA interactions that use bacteriophages to
connect proteins with the genetic information that encodes
them.  Applications of phage display technology include the
determination of interaction partners of a protein so that the
mechanism of the function of that protein may be
determined. It is also a widely used method for in vitro
protein evolution (protein engineering). Thus it is a useful
tool in drug discovery & for finding new ligands (enzyme
inhibitors, receptor agonists, & antagonists) to target
proteins.

Phage Display Technique 

T i d - B i t s  
F r o m  

H i s t o r y



 

Can You Turn Lead into Gold?
!!!!!

The short answer is yes!!!
It can be actually done by using nuclear
transmutation.
The difference between the two metals is the atomic
number, defined by the number of protons they have
in their nuclei. You can go from lead (it has 82
protons) to gold (it has 79 protons) by removing 3
protons from the nucleus. This can be
straightforwardly achieved using particle
accelerators. In fact, this is the way new elements are
discovered, by using magnetic and electrical fields to
accelerate particles, which then impact a starting
nucleus. This impact can remove protons or
neutrons from the nucleus, giving rise to new
elements, or isotopes, respectively. In summary, we
can use physics to transform lead into gold, but the
process is incredibly far from being economically
viable…!!!



Laboratory
Touch-up

 
  Triple Marker Test

The triple marker test is an investigation
performed during pregnancy in the second
trimester to classify a patient as either high-risk
or low-risk for chromosomal
abnormalities (and neural tube defects).

 In particular, it is used for detecting the
possible chances that a baby might develop
certain birth defects such as Spina bifida, Down
syndrome, and other genetic disorders.

 The Triple Marker Test involves three markers,
and hence, the name. It basically measures the
quantity of three substances, namely:  
1. Alpha-fetoprotein (AFP)
2. Estriol (uE3).
3. Human chorionic gonadotropin (hCG).



 

It is also known as Triple test OR Triple
screen OR Kettering test OR Bart's test.
The term multiple-marker screening test is
sometimes used instead. This term can
encompass the "double test" and "quadruple
test" (adding inhibin A to the panel).

Indications
 Family history of genetic disorders
 Age 35 and above
 Diabetic
 Suffering or experienced prenatal viral

infection
 Significant exposure to radiation
 Consuming medication with significant side

effects
 Pregnant regardless of age



Alpha-fetoprotein (AFP) 
Estriol (uE3)
Human chorionic gonadotropin (hCG)

Procedure

It is a simple blood test that is conducted on
pregnant women between the gestational
age of 15 to 20 weeks.  Healthcare professionals
draw blood from the veins in the arm after
sterilizing the area. They transfer the sample
collected into labeled vials and take
them to diagnostic labs for biochemical
analysis to analyze the three levels:



1. Alpha-fetoprotein (AFP)
This is a protein produced by the fetus. High
levels of this protein, if detected, may suggest
that the developing baby has a neural tube
defect such as spina bifida or anencephaly.

However, the most common reason for elevated
AFP levels is inaccurate dating of the
pregnancy. Low levels of AFP and abnormal
levels of hCG and estriol may indicate that the
developing baby has Trisomy 21 (Down
Syndrome), Trisomy 18
(Edwards Syndrome) or another type of
chromosome abnormality.

2. Estriol
Found in both the fetus and the placenta, low
levels of estriol indicate the risk of the baby
being born with Down syndrome. When
coupled with low AFP levels and high hCG
levels, the risk is even higher.



Alpha
Feto

Protein
Estriol Beta

HCG Interpretation

Low Low High Down syndrome

Low Low Low
Trisomy 18

(Edward
Syndrome)

High - -

Neural tube
defects, Multiple

gestation,
underestimation of

gestational age,
omphalocele,
gastroschisis

3. Human chorionic gonadotropin (hCG)
Produced in the placenta, low levels of hCG
may indicate ectopic pregnancies or even
miscarriages. On the contrary, high levels of
hCG may denote molar pregnancies or
multiple pregnancies.



TRIPLE MARKER TEST IS FOR
SCREENING, NOT FOR DIAGNOSIS, 
and does not have nearly the same predictive
power as amniocentesis or chorionic villus
sampling (confirmatory diagnostic tests).

 However, the screening test carries a much
lower risk to the fetus, and in conjunction with
the age-related risk of the patient, it is useful to
help determine the need for confirmatory
diagnostic tests.



The
Accomplishment

Corner
3rd Workshop on Basic Molecular

Techniques 
Organized by the Department of

Biochemistry
AIIMS, Jodhpur

14th-18th March 2023
Held under the aegis of the

Association of Clinical Biochemists
of India (ACBI)

Rajasthan Chapter 



Dr. Deepak Parchwani, Additional
Professor & Head, Department of
Biochemistry, AIIMS Rajkot was
invited as a Guest Speaker for a
session & was felicitated by Dr.
Praveen Sharma, President,
Rajasthan Society for ACBI 

A GLIMPSE OFA GLIMPSE OFA GLIMPSE OF
THE EVENTTHE EVENTTHE EVENT



The workshop was attended by
Dr. Sagar Dholariya & Dr. Anita
Motiani as delegates, where
hands-on training about various
advanced molecular techniques
like dd-PCR, RFLP, Primer
Designing, and Nucleic acid
extraction was provided.




