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Human Cell Atlas — A mega project with great potential

e 11
Dr. G.NareshKumar

Human body consists of 38 trillion cells and about 200 cell types present in different tissues
and organs (Fig. 1)'. Details of these cells are well known at the biochemical, molecular,
cellular and functional level. Although first human genome sequence was reported in 2001,
the complete sequence was achieved only recently””. High level of complications of
sequencing ~92% repetitive DNA was overcome as a result of major revolutions in nucleic
acid sequencing technologies. These sequencing technologies along with others facilitated the
emergence of omics domain consisting of metabolites (metabolomics), proteins (proteomics),
messenger RNA (transcriptomics), small/long non-coding RNAs, Coding regions of genes
(exotics), DNA modifications (methyl omics) and many more.

Enthused by the biochemical, cellular and molecular understanding of living processes, the
global scientific community has ventured to undertake complete description of human body
very precisely and accurately. Human Cell Atlas project is initiated with an aim to obtain
complete 3-dimensional data of cells in various tissues and organs from molecular level and
processes within cells to physiological perspective at the anatomical level. This gigantic
project requires expertise from wide variety of fields involving international community of
biologists, clinicians, technologists, physicists, computational scientists, software engineers,
and mathematicians. A major collaborative project was initiated involving more than 2,600
scientists across more than 1,000 institutes from 86 countries (Human Cell Atlas — To create
comprehensive reference maps of all human cells—the fundamental units of life—as a basis
for both understanding human health and diagnosing, monitoring, and treating disease.).
Currently, Human Cell Atlas (HCA) has generated comprehensive molecular profiles of tens
of millions of single cells across 18 different organs and systems. It is expected that this
project could fill in the gaps of clinical knowledge to biochemical and molecular level
leading to integration of physiology, anatomy and medicine. This project could revolutionize
the understanding of ourselves in terms of complete description, variations in individuals,
causes of diseases™®. Although the outcome of many mega biological projects was not upto
the expectations, this effort may greatly contribute towards better health management.

Quest [March - 2023 | Vol. 6



bone marrow cells 2.5% hepatocytes 0.8%
adipocytes 0.2% v
lymphocytes 1.5%

platelets 4.9%

erythrocytes, 84%
25x10'2 of 30x10'2

total human cell count bronchial endothelial

cells 0.5%

vascular endothelial
cells 2.1%

epidermal respiratory
cells 0.5% interstitial cells 0.5%
dermal muscle cells  other neurons
fibroblasts 0.1% 0.001% 2.0% andglia0.6%
human cells bacteria
| A
( | |
cells
mass 0.2 M erythrocytes [Oothers M bacteria
[ke] M adipocytes @ muscle cells

Fig. 1. Human cell types and their numbers.
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Artificial Intelligence in Biotechnology

Steve Jobs once said that the biggest
innovations in the 21st century would be at the
intersection of biology and technology, the
current scenario endorses this. Coincidently
biotechnology is the focus of many of 20th-
century tech giants, including Bill Gates and
Paul Allen. The biotech industry has observed
an exponential growth in India and abroad since
the Covid-19 pandemic and is envisaged as a
new solution for various global challenges
including health, food security and environment
protection (Forbes, 2021). It has also seen the
integration of other emerging fields with
Biotechnology not to miss Artificial
Intelligence, Big data, Click Chemistry, to
name a few. Some of the exciting applications
of Al in Biotechnology are discussed below.

In simple words, Artificial intelligence (Al)
means machine learning and behaving like
humans which ultimately facilitates works of
humans. Artificial intelligence and digitization
have been the main drivers for several years. Al
is helping to develop drugs tailored to the

patient's genetics, enrich their processes, drive

Dr. Bhakti Bajpai

innovations, and explore new business models.
Some of the benefits of Al in biotechnology
industry are summarized below:

1. Accelerated R&D

2. Analysis of humongous databases
3. Effective decision-making
4. Cost-effectiveness

Another area where Artificial Intelligence and
Machine Learning are proving to be gene
editing, radiology, personalized medicine,

medication management, etc

Al in Drug Development

Artificial Intelligence and Machine Learning
are extensively wused in drug target
identification, drug screening, image screening,
and predictive modeling. Machine Learning
helps in discovering small molecules of
therapeutic benefits.

Atomwise was the first company to apply
convolutional neural networking (CNN), a
common type of machine learning tool to drug
design and discovery. Atomwise has 550

ongoing machine learning projects working on
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hit discovery, potency optimization, selectivity

optimization, and off-target toxicity testing.

Al in diagnosis

Machine Learning is widely used in diagnosing
diseases based on the true results i.e., the more
diagnostic tests that are run, the more accurate
results can be achieved. Al is also used in
planning radiation therapy process resulting in
saving time and improving patient care. In
diagnostics, Al is used to analyze X-rays or
blood samples automatically.

Al technologies for medical applications are
being developed by Eyenuk. The company’s
first product to market, EyeArt®, uses Al to
detect disease from retinal images. In a clinical
trial the sensitivity for detection of diabetic
retinopathy was found to be over 95%.
DeepMind Health with University College
London Hospital is making Al figuring to
manufacture the exactness of radiotherapy by
isolating sound tissues from affected one. Quest
Diagnostics and IBM Watson Genomics are
using Al to clearly distinguish malignant

growth from normal one with more precision.

Al in Clinical Trials

Al can manage disparate clinical trial data
efficiently by leveraging machine learning. Al
can also enable virtual screening, and analyses
vast amount of data. Besides reducing clinical
trial costs, Al can gain new insights and which

can be used further in the drug development
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process.
Sensyne Health is at the forefront of this
clinical data movement. According to
Sensyne’s chief of translational medicine,
Rabia T. Khan, PhD,the traditional model of
drug discovery, which very expensive and still
produces high failure rates, is unsustainable.
Whereas, Al promises to reduce costs as well as
failures. Sensyne is partnering with the NHS to
capture patient data and enable the stratification
of patients for clinical trials.

It is predicted that eventually the industry will
move away from classical randomized
controlled trials toward virtual trials. Enabled
by Al, virtual trials will do the ground work,
providing much of the information that used to
require expensive human trials. In fact, this
information will be available in advance even
before the prospective drug is tested in human
beings. Precision Medicine Group is another
company focused on managing clinical trial
data. The company’s Precision for Medicine
business recently acquired QuartzBio, an Al
platform that analyzes biological and clinical
data streams to extract knowledge and insights

to expedite drug development process.

Al in EHRSs (Electronic Health Records)

The EHRs (Electronic Health Records) can be
enhanced with evidence-based medicines on Al
platform, clinical records can be viably seen
through Al and advanced computerization.

Different applications are being created to



screen the medicine program of a patient. The
cell phone webcam is associated with Al to
oversee patient’s condition, especially useful
for patients with incessant sickness and clinical

preliminary members.

On-the-fly analyses

Concerto HealthAl is a precision medicine
company with a major focus in oncology. It
uses Al and machine learning to reveal how
patients respond to treatments in real-world
settings. The company’s work can guide
pharmaceutical research, improve research
outcomes and value-based studies, and

accelerate drug development.

Al in Agriculture

Biotechnology firms are presently utilizing
Artificial Intelligence and Machine Learning
strategies to develop independent robots that
handle agrarian assignments like harvesting
crops at a lot quicker pace than people. PC
Vision and Deep Learning calculations are
utilized to process and examine the information
caught by the automatons. These are helpful in
monitoring for checking harvest and soil
wellbeing. Al calculations help in forecasting

climate changes that affect the harvest yield.

Big Data
A huge amount of biological data is being

generated after the advancement in the next-

generation sequencing technologies. The
continuous increase in the volume of biological
data sets, have placed a new concept in the area
of bioinformatics, which is known as 'Big Data'.
As in other areas, Big Data plays a vital role in
the biotech industry. Thanks to increasing
computing power, intelligent software can
develop innovative treatment options or support
physicians in their work with patients. In
addition, the analysis and processing of large
amounts of data offer biotech companies (and
organizations within Life Sciences in general)
even more precise insights. It shows, for
example, how a disease is evolving or provides

informative insights into patient groups.

Conclusion

Al is a futuristic platform with vast applications
in the different domains of Biotechnology. Al
has the power to revolutionize health and

agriculture sectors.
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Some of the main applications of Al across the biopharma Value chain

Post market

Clinical Clinical Launch &

Research &
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support
« Aggregating and « Trial design « Supply Chain « Launch + Medication
Synthesising « Site selection planning Coordination adherence
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+ Mining data to optimisation maintenance engagement recognition
identify drug targets « Process « Inventory « Physcian decision + Patient monitoring
and molecule optimisation Management support « Compliance
interactions « Predictive toxicity ~ + Demand forecasting « Marketing monitoring
« Understanding and risk « Logistics Operations « Patient Support
disease mechanisms monitoring optimisation « Predictive pricing programmes/platform
« Drug canditate + Monitoring drug « workforce planning
generation and adherence « Procurement
selection « Medication tracking
safety and security
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Importance of Mental health

Yuti Shah

Mental health is very important at every stage of our life, from childhood and
adolescence through adulthood. Mental health is the state of an individual who is
functioning at a satisfactory level of emotional and behavioural adjustment. It affects
how we think, act and feel. Mental disorders also affect person’s health behaviour. It also
leads to social problems like unemployment and drug abuse. Poor mental health plays a
significant role in diminished immune functioning. Medically ill patients with depression
have worse outcome than those without. Chronic illnesses like diabetes, cancer, heart
diseases increase with depression.

Stigma is associated with mental illness and patients are discriminated in society in all
aspects like education which leads to delay in seeking medical advice. Vagueness is
concepts of mental health and illness, with lack of definitive signs and symptoms which
result in diagnostic confusion.

What causes mental illness?

Mental illnesses have been linked to an abnormal balance of special chemicals in the brain
called neurotransmitters.

10 Quest |March - 2023 | Vol. 6



Neurotransmitters help nerve cells in brain to communicate with each other.

Mental illness itself occurs from the interaction of multiple genes and other
factor such as stress, abuse or a traumatic event which can influence or trigger an
illness in a person who has an inherited susceptibility to it

Certain infections have been linked to brain damage and the development of
mental illness or the worsening of its symptoms.

Defects in or injury to certain areas of the brain has also been linked to mental
illness.

Maintaining a positive mental health and treating any mental health conditions is
crucial to stabilizing constructive behaviours, emotions and thoughts. Nurturing
mental health does not just improve our daily functioning but it can also help us
control or at least some of the physical health problems directly linked to mental
health conditions. There are countless mental health conditions. According to the
anxiety and depression association of America, anxiety disorders are the most
common mental health conditions in the United States. Common factors include
panic disorders, post traumatic disorder, obsessive compulsive disorder and
eating disorders.

There are some factors which have the potential to positively affect mental
stability and health:

Seeking therapy

Journaling

Quest [March - 2023 | Vol. 6 11



Practicing meditation
Exercise

Yoga or low impact exercise

Learning to communicate effectively can be great for mental and emotional
health.

The bottom line is to simply take time for being happy . Allow yourself to enjoy
life, excitement and relaxation and be thankful for what you have and enjoy it.

12 Quest [March - 2023 | Vol. 6



Wonders of science [

Aman Rana

Science is an amazing blessing to human beings. It makes our daily life-style easier
and comfortable. It has made dreams and imaginations of man true. Science is knowledge of
natural world that is based on facts learnt through several experiments and observations. There
are many wonders of science. We cannot imagine our life without science, indeed.

The most important discovery of science is fire and wheel. After the invention of fire,
human was able to use fire for many purposes like cooking and defense. Another most
important invention of science is electricity. The invention of electricity brings an incredible
change in human civilization. It serves us in hundreds and thousands of ways. It runs our trains,
mills and industries. Our life is impossible without electricity.

Invention of science has made our travelling fast and comfortable. We can reach
safely at any part of the world within a few hours by buses, trains, airplanes, ships and other
vehicles. A man has reached other planets and moon by the help of rockets.

Science has also developed a way of communication. We can talk to anyone even if
they are too far away from us. Not only talk to them but also we can see them via video-calling.
The invention of mobile and internet has reduced the distance between people.

Science has cured man from very fatal diseases by discovering vaccinations and
medicines. Medical science have proved fruitful in terms of modern instrumentations and
procedures of treatments such as X-ray, sonography, ultra-sonography, various operation
techniques like laparoscopy and endoscopy.

Science has given various machines and techniques to human such as computer,
calculator, radio, mobile, cinema, TV, etc. Moreover, it has also provided many procedures
which are helpful to farmers for their farming and cultivation. Hence, to reduce the hard work
and enhance crop productivity and quantity by the help of science.

There are many discoveries and innovations have been done by science, it is truly
blessing.
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Scientist Quotes

A man has always to be busy with his thoughts if anything is to be

accomplished

- Antoine van Leeuwenhoek

Whether our efforts are, or not, favoured by life, let us be able to say,

when we come near to the great goal, I have done what I could.

- Louis Pasteur

Gravity explains the motions of the planets, but it cannot explain who

sets the planets in motion.

- Isaac Newton

He who can listen to the music in the midst of noise can achieve great

things

-Dr. Vikram Sarabhai
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Scientist Quotes

A scientist in his laboratory 1s not a mere technician: he is also a child
confronting natural phenomena that impress him as though they were

fairy tales.

- Marie Curie

The biggest advantage to believing in God is you don't have to
understand anything, no physics, and no biology.I wanted to

understand.”

- James D. Watson (Watson & Crick)
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