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FROM
THE
EDITOR

. SANTOSH K MISHRA
EDITOR-IN-CHIEF

Last two years was very adverse for human health due to Covid-19 pandemic. This problem severely
affects us our educational system, healthcare facilities and human behaviour etc. This pandemic insisted

us to rethink about our developmental model. Now whole word is trying to overcome from these
situations. Our country also leading in the vaccine development program and we are running a largest
vaccination drive. In the development of vaccine, drug molecule and data analysis computational
techniques play a significant role. From last several decade human-computer interactions need an
affective dimension to create realistic and believable scenarios. The recent developments in Artificial
intelligence, robotics, data mining and data analysis techniques led to new and challenging applications
of Computing and Human-Computer interactions. Moreover, dedicated affective mediation technologies
can be effectively integrated into assistive tools to solve various problems of human especially in the
area of biosciences and bioengineering. Computational thinking and techniques are so central to the quest
of understanding life that toady all biology is computational biology. Computational biology brings order
into our understanding of life and it makes biological concepts rigorous and testable. Biological
knowledge today is defined, organized and accessed through with the help of computational biology.

In this issue of Bio vision our young biotechnologist are trying to give an insigh

techniques in the area of biotechnology. | hope that this issue will enrich the k
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as established in the year 2002 with a clear vision of
ology in the growing field of Biotechnology as an
ment is NBA accredited and also offers postgraduate
tion, the Department has continuously grown and taken
‘ n and inculcate research aptitude in Biotechnology students.
f gage_ in research activities in various areas of Biotechnology and
authgfgiczed research s for Ph.D. program through AKTU, Lucknow.

The department is unique in having established expertise across a broad range of scientific
disciplines, thereby encouraging innovative approaches to teaching and research. Our expert
faculties in various disciplines also provide research consultancy in Environmental
Biotechnology with a view to develop practical solutions to environmental problems faced by
industries and the municipalities. Besides this, other areas such as animal biotechnology, plant
biotechnology, microbiology, biochemistry, immunology etc are also covered for consultancy

and technical support.

Government Funded Projects:-

1) DST SERB-TARE (Government of India) funded research project entitled “PfSEA1 antigen
characterization as potential vaccine candidate against human malaria parasite Plasmodium

falciparum” is ongoing in the Biotechnology Department.

2) A consultancy project of UP pollution control board for monitoring of ambient air quality of

Hapur city is also ongoing in the department.

Major Departmental Highlights include:-

« Highly qualified faculties with extensive experience in industry, r
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ries including Genetic Engineering, Fermentation
omputational Biology
ersity of Louisville, KY, USA

Cancer Biology, Recombinant DNA Technology, Drug
ct Formulation

reputed government/non-government organizations.

o Many students started their own start-ups in the area of biotechnology

VISION OF DEPARTMENT

To be a Centre of Excellence in field of Biotechnology education, research, training
and entrepreneurship guided by sound scientific principles, quality teaching and
thrust for improvement.

MISSION OF DEPARTMENT

1. To develop a strong Biotechnology Engineering program based on quality,
education, research and training.

2. To impart quality education to the students and enhance their skills which
willmake them globally competitive.

3. To develop trained biotechnology professionals who can contribute to the
continuous improvement of biotechnological services and products.

4. To develop scientific and/or technical resources as per biotechnology in




Molecular Scientists), the professional society of Biotechnology
-' 008. The aim of this society is to encourage students for various

These activities of this society provide students a platform where
‘. of science and technology with better understanding of their
It also helps students to show leadership skills well as team work
s of department constantly providing guidance necessary support

cultura e), Plantation of herbal plants etc. Expert from industry and research institute like CDRI,

BIBCOL, DABUR Research foundation, Sun Pharmaceutical Industries, Codon Biotech, Envirotech etc.
delivered invited talk in the various activities organized by GEMS society. The structure of this society

is as follows:-

President : Dr. Prabir Kumar Paul (HoD, BT)

Coordinator : Dr. Santosh Kr. Mishra (Assistant Professor, BT)
Vice President : Mr. Aditya Raj (Student of BT 4" Year)
Secretary : Ms. Rashi Tyagi (Student of BT 3" Year)

Joint Secretary : Ms. Manisha (Student of BT 2" Year)
Treasurer : Dr. Ashwini Kumar (Assistant Professor, BT)

Members of GEMS . All students and Faculty members of Biotechnology Department
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n of Bioinformatics can be from the

Mendel's discovery of genetic inheritance In
1865. Since 1953 big revolution achievements
took place by James Watson and FrancisCrick
as they determined the structure of DNA.
Bioinformatics is an interdisciplinary field that
develops methods and software tools for
understanding  biological data. = Machine
learning is the adaptive process that makes
computers improve from experience, by
example, and by analogy. Machine learning
includes the learning speed, the guarantee of
convergence, and how the datacan be learned
incrementally. We usuallyrefer to methods like
Artificial Neural Networks (ANNSs), Genetic
algorithms (GAs), and Fuzzy systems along
with hybrid methods including a combination of

some of these methods.
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While the first wave of computational analysis
did focus on sequence analysis, where many
highly important unsolved problems still remain,
the current and futureneeds will in particular
concern sophisticated integration of extremely
diverse sets of data. These novel types of data
originate from a variety of experimental
techniques of which many are capable of data
production at the levels of entire cells, organs,
organisms, or even populations. The main
driving forcebehind the changes has been the
advent of new, efficient experimental
techniques, primarily DNA sequencing, that
have led to an exponential growth of linear
descriptions of protein, DNA and RNA

molecules. Other newdata producin

massively parallel v




processing,

and  visualizing

advances with new concepts, including genetic
algorithms, artificial neural networks, computer
viruses and synthetic immune systems, DNA
computing, artificial life, andhybrid VLSI-DNA
gene chips .

Computational tools for classifying sequences,
detecting weak similarities, separating protein
coding regions from non-coding regions in DNA
sequences, predicting molecular structure, post-
translational modification and function, and
reconstructing the underlying evolutionary
history have become an essential component of
the research process. This is essential to our
understanding of life and evolution, as well as to

the discovery of new drugs and therapies.

SEPTEMBER 2021

Bioinformatics has emerged as a strategic
discipline at the frontier between biology and
impacting  medicine,

computer  science,

biotechnology, and society in many ways.

Large databases of biological information create
both challenging datamining problems and
opportunities, each requiring new ideas. In this
regard, conventional computer science
algorithms have been useful, but are
increasingly unable to address many of the most

interesting sequence analysis problems.

Machine-learning approaches (e.g. neural
networks, hidden Markov models, vector
support machines, belief networks),on the other
hand, are ideally suited for domains
characterized by the presence of large amounts
of data, “noisy” patterns, and the absence of
general theories. The fundamental idea behind
these approaches is to learn the theory
automatically from the data, through a process
of inference, model fitting, or learning from
examples. Thus they form a viable
complementary approach to conventional

methods. The aim of this book is




ate since the late 1980s, doubling

completion of the first draft of the Human
Genome Project and the advent of high-
throughput technologies such as DNA
microarrays, biological data has been growing
even faster, doubling about every 6 to 8§ months,
and further increasing the pressure towards
bioinformatics. In our minds, in fact, there is
little difference between machine learning and
Bayesian modeling and inference, except for
the emphasis on computers and number
crunching implicit in the first term. It is the
confluence of all three factors—data, computers,
and theoretical probabilistic framework—that is

fueling the machine-learning expansion, in

bioinformatics and elsewhere.

and it is fair to say that bioinformatics and
machine learning methods have started to

have a significant impact in biology & medicine.
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Nucleic acid Sequencing can also be a way for

determining the precise order of nucleotides
present in a given DNA or RNA molecule. The
chain termination method (Sanger or di-deoxy
sequencing method), published in 1977, has
remained the foremost commonly used DNA
Sequencing technique. The Human Genome
Project, led by the International Human Genome
sequencing Consortium and Celera Genomics,
was accomplished with first-generation Sanger
Sequencing. After the completion of the Human
Genome project, demand for inexpensive and
faster sequencing methods has increased greatly.
The demand has been driven by the development
of second-generation sequencing methods (next-

generation Sequencing).

Next-generation sequencing platforms perform

GENERATION SEQUENCING

SHWETA SINGH & SRASHTI JADAUN
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massively parallel sequencing during which
many fragments of DNA from one sample are
sequenced in unison. Massively parallel
sequencing, technology facilitates high
throughput screening, which allows an entire

genome to be sequenced instantly.

WORKING:-
The process of next-generation sequencing is as
follows, consider a single genomic DNA

sample.

1) Library Preparation

Libraries are created by fragmenting sample
DNA and adding specific adapters to both ends.
Fragments can then be amplified and purified.

s

During the method o
distinctive index se



des\are used to

bridge
3se  Moves

strand.

3) Sequencing

During the sequencing step, libraries are loaded
onto a flow cell and put down on the sequencer.
The newly identified strings of bases, called
reads, are then reassembled employing a known
reference genome as a scaffold (resequencing),
or in the absence of a reference genome (De

novo sequencing).

4) Data Analysis

The data analysis software determines
nucleotides (a process called base calling) and
provided the accuracy of the base calls. Today,

you may use intuitive data analysis apps to study

SEPTEMBER 2021

NGS data to produce sequence alignment,
variant  calling, data visualization, or

interpretation.
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Figure 1: Flow Chart of the workflow of
NGS. A
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icleotide sequences complementary to a

ligated adapter, resulting clonal ‘“clusters”
consisting of about 1000 copies of each
oligonucleotide fragment. Each glass slide can
support many parallel cluster reactions. During
the synthesis reactions, modified nucleotides,
matching to each of the four fluorescently
labeled bases, are incorporated and detected.
These nucleotides also act as terminators of
synthesis for every reaction, which is unblocked
after detection for the successive round of
synthesis. These reactions are iterated for 300 or

more cycles.

2) lon Torrent sequencing

lon Torrent technology directly converts the data

of nucleotide sequence into digital information

SEPTEMBER 2021

on a semiconductor chip. This process exploits
the fact that the incorporation of a dNTP into a
growing DNA strand and involves the formation
of a bond and thus the discharge of
pyrophosphate and a positively charged
hydrogen ion. The release of hydrogen ions
results in changes within the pH of the solution,
which is detected by a detector. The primary step
during this

approach includes library

construction which involves DNA
fragmentation and adaptor ligation. The
fragments are clonally amplified on the small
beads by emulsion PCR. Beads are primed for
sequencing of nucleotides by annealing a
sequencing primer, then placed into the wells of
a silicon lon chip to observe pH changes within
single wells of the sequencer because the
reaction proceeds stepwise. The unattached
dNTP molecules are washed out before
consequent cycle when a particular dNTP is
introduced in it. If the introduced dNTP isn’t
complementary there is no incorporation and no

biochemical reaction.

3) 454 pyrosequencing

In this technique, pyropho

which is the byprodu
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Figure 2: Flow Chart of the workflow of NGS.

APPLICATIONS:-

Detection of unknown diseases caused
by viral pathogens and discovery of
Novel Viruses.

Detection of Tumor Viruses.
Characterization of the human virome.
Study of Antiviral Drug Resistance.

Quality Control and potency of Live-
Attenuated Viral VVaccines.

Epidemiology of viral Infections and
evolution of virus
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MATICS AND SARS-COV-2 VIRUS
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fection caused by positive sense and promote viral replication, causing COVID-
RNA virus is a severe acute respiratory 19 disease.
syndrome (SARS-CoV-2) that becomes the : :
S proteins, M protein (purple)
cause for pandemic across the world in late 2019 spike (orange)

N protein (blue)

till date. The acuteness of this pandemic and its RNA (red)
spread all over the world produces an '
unprecedented effort of communities like
medicine, biology, health, bioinformatics and
computer science researchers leading to the
rapid development of several vaccines. Group of
researchers observed that SARS-COV-2 virus
controls mitochondria indirectly when enters
into the host (human body) results in
Manipulating or regulating mitochondrial \
functions just by changing open reading frames E protein &ellow) ’

like ORF-9B. Once virus controls mitochondria Lipid membrane

of cell, It stops the immune function of host cells Figure 1: Describes the

presentation of SARS-



by blue, purple and yellow colour in the
diagram helps in formation of new virions form

by movinginside the cell.

To control this virus, an urgent need is required
to study and analyse the complete genome of
SARS-COV-2 virus. It was suggested that
Bioinformatics plays a major role in CoVid-19
drug discovery using different computational
approaches with the help of various types of
software’s and tools. Bioinformatics software
tools and databases for analysing and storing
virus interactions helps in various ways. SARS-
CoV-2 researches have several ideas and
themes, including next-generation sequencing
for genome detection, metagenomics and

database storing various genome and variants.

NEXT-GENERATION
SEQUENCING FOR SARS-COV-2
VIRUS:-

Next-generation sequencing [NGS] is the
massive parallel sequencing tool majorly used in
bioinformatics approaches that provides ultra-
high throughput, speed and scalability to
determine nucleotides order of targeted region of
RNA/DNA or whole genome sequencing of any
living organisms. Recently it was majorly used
to characterize cancers at the transcriptomic,
epigenetic and genomic levels. For detection of
SARS-COV-2, Next-generation sequencing is
the dominant technology that provides us the
fundamental data about SARS-COV-2 virus like
its origin and intermediate hosts. A group of
scientists analyse Phylogenetic network of 160
complete SARS-CoV-2 genome sequences
collected from around the world which revealed
that there are three distinct but closely related
variants of SARS-CoV-2. To perform Next
generation sequencing, some steps are involved
that are discussed below. (1) RNA extraction
and fragmentation of input genomes. (2)
Attaching adaptors for barcoding and
preparation of a sequencingJi ions.

of fragments are si




RNA extraction and aligned to a reference
~ ! g )
fragmentation of input database for taxonomic

genomes classification

Input genomes are converted into
fragments using molecular scissors

Human veads eliminated

fff’ ,ﬁf’ eﬁ\' sl | W "'.
i H I (WU \
Ll m:mdm,mu {enl

Millions of fragments are
simultaneously and
indendently sequenced

Attaching adaptors for barcoding and
preparation of a sequence library

Figure 2: Flowchart for simple demonstration

of Next generation sequencing steps

It was also observed that Shotgun metagenomics
sequencing is an extremely powerful tool for the

SEPTEMBER 2021

identification of previously uncharacterised
pathogens like SARS-CoV-2 virus. It is a
culture-independent  technique that can
interrogate all of the DNA in a sample, allowing
the characterization of complex communities of
microorganisms, without any prior knowledge
of their genome sequences. Hence, shows its
potency in SARS-CoV-2 virus detection and

analysis.

Next-Generation sequencing are publicly
available for researchers to study the origin of
SARS-CoV-2. Also, hundreds of corona viruses
and SARS-CoV-2 genomes were determined by

using Next-Generation sequencing method.

CONCLUSION:-

In this COVID-19 pandemic, It was clear that
ample amount of biotech researches are needed
globally to prevent these kind of pandemics in
near future. Present Bioinformatics tools are
used widely for many vital functions like
sequence data analysis, SARS-CoV-2 detection,

COVID-19 evolution, containment and tracking
of COVID-19, discovery
targets and related the
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in bio-related (Bioinformatics) programs;

entury, a diverse research took place

protein structure, visualization, and sequencing
of amino acids. Protein is ubiquitous and
convoluted macromolecules  within life
organisms; differ from organism to organism. A
different spatial shape and function toward
molecules. A precocious pragmatic technique
developed in the past several decades, leads to
exponential growth. UniProt and Protein data
Bank (PDB) helps to achieve much sequence
directly. X-ray crystallography and NMR
spectroscopy are currently empirical techniques
for protein structure prediction. This information
reveals a detail of protein structure prediction
through virtual functioning to obtain a 3D
dimensional protein model. Ultimate goal to

obtain a desired structure based on sequence
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TURE PREDICTION & VISUALIZATION

HUBHAM TIWARI & SHUBHAM SINGH
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alignment. You may hear the name of Homology
Modelling; it is a most accurate way to predict
the protein structure. In case of no similarity
found in PDB, can find out, and predictstructural
similarity of target protein. Both homology
modelling and threading methods are used to
predict a sequence. On other hand, ab initio
method has also been used. In this article a
detailed prediction method 1is discussed,
including conformation initialization,
conformation search, structure selection and

visualization of proteins.

STEPS INPROTEIN STRUCTURE
PREDICTION:-

1) Conformation initialization

The input of protein struc
and output in 3D s




Ci nformational
from  structural

process of subsequent conformational search.
The template free method is the best choice for
hard target proteins of those non satisfactory

templates to be identified.

2) Conformational Search

Next, run a simulation with a guide of a certain
force field to know the near-native conformation
one by one. Almost all protein structures
assemble the simulation method and do
conformational search. The protein
conformational energy landscape is needed in
the force field to depict the conformational
search. Various machine learning methods like
the hidden Markov model, artificial neural
network have been used for deriving energy

functions. Once the energy function is

: SEPTEMBER 2021

determined, look for the lowest energy
conformation of the target protein. Other hand in
searching, molecular dynamics simulation is

commonly used.

3) Structure Selection

Following the conformational search, a bulk
number of target structure protein is generated.
The key point of structure selection is the
assessment method for different native-like
structures from non-native ones. CASP helps to
assess the specific structural quality. The force
field itself can filter structure, but what we need
to be careful of is to design a force field between
the accuracy and speed contradiction. The
energy function can either be physics based or
knowledge based. Another way is to select
structure based on clustering in all structural

similarity.

4) Reconstruction and Structure

Refinement

Most prediction methods adopt a protein
representation for conformational search, rather
than what could be obtained from one reduced

model. Through reduced models_all-atom be

reconstructed. The back



Ire it ac ording to the
. Structure refinement

purpose is to improve the quality of all-atoms.

5) Visualization

Plotting the coordinate of a protein structure in
2D plane (Secondary structure) or 3D plane
(tertiary structure). Visualization of any protein
molecule is necessary to study the interaction
between ligand and the target, active site, body,
angle rotation etc. Computational technology
makes it very easy to visualize any structure and
it saves the cost, manpower and time. In silico
visualization provides you various online and
offline tools to visualize, construct or edit any

protein/chemical molecule.
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The importance of in silico protein structure
visualization is interactive, which gives us
permission to manipulate the structure of protein
molecules or any other molecule through
graphical user interface according to your study
or work purpose. Just at a click of a mouse you
rotate, zoom in and out, and moves the structure
in real time. You can study and analyse a
segment of the molecule in great detail. It
provides various shapes and colours for your
structure; manipulation of protein structure may
involve adding or removing charges, adding
polar hydrogens, minimizing energy and
identification of active sites for docking

purposes.

In-silico  visualization  provides  various
visualization styles as wire frame, ball and stick,
space filling, solid spheres and ribbons. Wire
frame is considered as the simplest form for
structure visualization. Iti is just a line draw
which represents the bond between atoms. It is a
useful or skeletal view of the molecule where Ca.
of each residue are connected. Ball and stick
model can be imagined as a sphere connected

with a rod. The sphere represents the atom and

the rod is the bond betwee e
filling model, atoms
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Here are list of some structure visualization
tools: -

Rasmol http://www.openrasmol.org/

Swiss-PDB Viewer  https://spdbv.vital-it.ch/

Mol-script www.avatar.se/molscript/
Chime www.mdlchime.com/chime/
Chimera https://www.cgl.ucsf.edu/chimera/

Pymol https://pymol.org/2/


http://www.openrasmol.org/
https://spdbv.vital-it.ch/
http://www.avatar.se/molscript/
http://www.mdlchime.com/chime/
https://www.cgl.ucsf.edu/chimera/
https://pymol.org/2/
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Figure 1: Examples of different visualization
forms of protein molecules. (A) Ribbons (B)
Wireframe (C) Ball and Stick (D) Space-filling
Spheres

CONCLUSION:-

Protein structure prediction and visualization is
an important step in study of gene expression
and drug designing for a particular disease.
Bioinformatics and computational biology really
made it very easy to predict the structure of a
particular protein molecule and its visualization.
Various tools and applications are available to
perform these steps as described above.
Visualization gives a whole idea about the
topology, molecular interactions, active sites

and the geometry of the molecule. It helps for

identifying the best position for drug interaction.
Structure prediction and visualization makes
your calculation for precise and accurate for
docking which will result in time and money

saving.
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Bioifoaics IS a combination of biological
science, computer, mathematics and statics
which stores, analyses, and computes various
biological data dealing with RNA, DNA and
proteins. Various bioinformatics tools such as
proteomics, population genetics, genomic,
transcriptomic and molecular phylogenetic is
extremely useful in verifying the disease
symptoms, identifying drug targets and
achieving results. By using bioinformatics, we
can relate the origin basis of disease by
sequencing of gene method furthermore

analyzing the gene expressions.

ROLE IN
TARGETING:-

Bioinformatics provide us with various tools and

DIAGNOSIS  AND

databases through which targeting and diagnosis
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process get easy. Databases are the collection of
subsets of raw data stored in an arranged manner
in server. At the genetic level of disease
identification is first step is to retrieve the
sequence of the organism (or gene coding for
affective protein) this can be done by using
numerous databases such as Genebank, EMBL,
Uniport, GeneCard etc. NCBI as the major
database can avail the tools for comparison and
proper origin of the disease that is to be
diagnosed. Bioinformatics makes the structure
designing and visualization very smooth.
Sequencing analysing uses DNA sequencing
and genome annotation which uses genomics
that deals with genome editing, evolution,
structure and functions. Which is helpful in

spotting genetic disorders caused

Single nucleotide poly




tation. Second
' organism
image
nuclear

gene and
nteraction networks are

The diagnosing of a disease, visualization of
structure of affected protein molecule will help
to make precise decision and effective drug
molecule development. Visualization can be
done by available bioinformatics tools such as
RasMol, PyMol, MolMol, Discovery studio,
Chimera. These visualization tools aid in
identifying the specific position for ligand
binding on the target molecule. The process
chain which is being followed in identification
of disease, is predicting gene relevant to the
disease constructing gene networks further
connecting the protein-protein interaction
network hence if the role of protein is correctly
understood then the drug which could be used
for cure is identified.
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Process Chain

Disease Predicting

b LeVEI !
Gene network
Level 2
<:

Connecting (::I Level 3

Protein Network

Correct Incorrect

interaction interaction <::| Level 4

found found

Drug
development

‘ Process terminate and ‘ <::| Level 5

restarts from level 1

Figure 1: Flow Chart of process. This flow
chart indicates the various steps at different
levels in the drug designing with correct
identification of the target.

For the identified disease, drug designing is a
major time taking process. It takes around 14
years to avail the drug for public use. In-Silico
drug designing minimize the time consumed
which help in bioinformatics to allow target
identification, target visualization, ligand
designing, ligand validation and docking. In-
silico drug design allows minimum human work
time and is highly cost effective. It increases the
efficiency of disease diagnosti
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from designing ligands

source of chemical molecules.

Gene
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Analysis Regulatory
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“— Bioinformatics — | Characteristics

7N

Protein Structure
Model Prediction

Restriction

. Haplotype
Analysis Finding Protein Analysis
Primer Design Interaction
Figure  2:  Various application  of

Bioinformatics. It can be used for interaction
identification analyzing the phylogenetic tree,
modelling the protein structure from
sequences. Bioinformatics made primer
designing very easy.
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NGS has been reported as the advance method
for sequencing it helps in mapping the genetic
contribution of complex diseases such as cancer,
Alzheimer. Cutting edge sequencing (NGS) is a
hugely equal sequencing innovation that offers
super high throughput, versatility, and speed.
The innovation is utilized to decide the request
for nucleotides in whole genomes or designated
districts of DNA or RNA. NGS has reformed the
organic sciences, permitting labs to play out a
wide assortment of utilizations and study natural
frameworks at a level at no other time
conceivable. NGS can make easy and flexible
classification of various type of cancer and

allows to track the patient’s genetic activity

CONCLUSION:-

Bioinformatics is extremely useful in analysing
and controlling infection and even with the help
of various tools, the pathogen which has caused
the infection can also be identified. The
bioinformatics is even used to make customized
medicines which is specially designed for a
particular patient according to his/her genetic

makeup. Bioinformatics is an nch

of science in every as




. making
e and useful in disease
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world. No matter what your age or gender is
“Bioinformatics” is one of the emerging fields,
which has not only provided certain tools,
software to store a large databases of a particular
dieses like cancer but also helping in prediction
of structure of various proteins etc, which
helped researchers to discover a new drugs or
methods to treat number of diseases in
comparatively less time.

Few years back, scientists has adopted genital
basis in order to study about the cancer. They did
not centre on a specific gene; instead they are
substantial

looking forward towards the

components of expressed genome.
Bioinformatics has emerged as an essential part

in not only tools or techniques but it has set a
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new bench mark in the area of research. In this
short review we will particularly discuss about
the contribution of bioinformatics in cancer
researches and about the advances made in this
filed which can save only masses which are

suffering from this disease.

NEW TECHNOLOGIES IN
BIOINFORMATICS THAT HELPS
US IN CANCER STUDEIES:-

1) DNA Microarray
DNA microarray is a propitious method. This
helps in analysing the any differences in the
genomic DNA of a rouge (cancer) cells. Thus,
by measuring MRNA transcripts in fragments in
a given sample, it provides a view of genomic
expression of a cancer. Microarray technology is
a new and efficient approach to extract data of

=

biomedical relevance f

applications. In can
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Figure 1: Flowchart to explain the method of

DNA microarray

2) Role of SLAM in Cancer Research

SLAM stands for “Signalling lymphocytic
activation molecule”, it is one of the banderol
methods which are used in cancer researches.
They are generally been used in cancer
researches. It gives us information clinical
results and also about the cancer therapies. It
also used in cancer (breast cancer mainly)
diagnosis. These new findings may prompt
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SLAM to be considered as new tumour markers,
diagnostic tools or potential therapeutic targets

for controlling the tumour progression.

. Treatment
SLAM family — Pathology iy Treatment name Study phase ~ References
ALL P CAMT0 Preclinical 28
N ncolytic
SLAMFI m :
Nowdolgis e VNS Pl )
Iymphoma
(LL W63 Phase | cliical trial %)
SLAMF Blymphoma — anfi-SLAMF2 Ab HuLy-m3 Preclinical 36)
MM B4 Preclinical 137
bR N
SLAMF4 Leukemia Tt B4 Preclinical 57
eceptor ;
CLL and lymphoma 9941 and 480.12 Preclinical (67)
SLAMF6 anti-SLAMF6 Ab
(LL ASLAMF6 and Ibrutnid Preclinical [68]
(S-specific i
. lnc §
i (] Preclinical ]
HuLue63 Preclinical [70,72)
Elonuzumab combined to Bortezomib Preclinical m
MM ;
7 Elotuzumab combined to Bortezomib  Phase | clnial tral m
anti-SLAMFT Ab
Elotuzumab combined o Lenalidomide and Phse | el il m
Dexamethasone
Elotuzumab combined to Lenalidomide and ~ Phase 3 clinical ~ (ELOQUENT-
Dexamethasone {ral NCTO1335399)
MM with renal ” 10 mg/Kg Elotyzumab, $-25 mg Phase Ib clinical
SLAMET impairment el Lenalidomide and 40 mg Dexamethasone il )
Elotuzumab Phase | cincaltial (76)
0020 mg Elotozamab, 25 mg ~ Phaselb-2 clinical )
Lenalidomide and 40 mg Dexamethasone trial )
; 10 mgKg Elotuzumab, 25 mg Phase 3 clinical
Refractory or . FhE 8 0
sl antSLAMFTAD  Lonalomide and 40 mg Devamethasone {ria 2
10 mg/Kg Elotuzumab, 1,3 mg Bortezomib ~ Phase 2 clinical m
and 20 mg Dexamethasone tria ;
10 mgKg Elotuzmab, 200 mg Phase 2 clinical )
Thalidomide and 40 mg Dexamethasone tria '

Elotuzumab in combination with Lenalidomide and Dexamethason obtained FDA in November 2015

Abbreviations: MM: Multiple Myeloma; CLL: Chronic Lymphocytic Leukemia; ALL: Acute Lymphocytic Leukemia

Figure 2: Table regarding SL
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Figure 2: biomarker profile on upper left,
*oncogene profile on upper right, * and COPA
transformation (centre median to zero& scale
median absolute deviation to one).

CONCLUSION:-

Bioinformatics has played wide roles in cancer
researches. In future more new techniques and
tools will be invented which will help in
providing in depth knowledge about cancer. Few
months back Indian scientists T-ZAR LABhave
devise a non-invasive tool for cancer diagnosis.

Researchers are now working to find
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a link between the development of cancer cells

and foetus.
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rgnisms is a process in which there
is progressive decline in organism’s health and
can ultimately lead to death. The speed of
ageing in different organisms is different, even
when they are closely related. However, it is not
clear yet, “What is the process of ageing?”, but

definitely genes play some role.

(a)
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Figure 1(a, b): Bioinformatics analysis of

phylogenetic clustering of longevity records

For finding the cause of ageing different
computational biology comes into action.
Computational ~ biology  comprises  with
computational tools which are available for

researchers.
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GenAge and AnAge .
1) GenAge

GenAge is a database related to ageing and
genes. GenAge identifies gene pathways related
to ageing & studies wrt to a database containing
a list of human genes analysed for their

connection with human lives.
2) AnAge

AnAge is an informative database related to
ageing & life history of animals including
previous records. AnAge was majorly developed

for comparative biological studies for the ageing

& life related aspect.

3) Gene Aging Nexus

Gene Aging Nexus is a web database and data

search platform for microarray data on aging that
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is freely accessible to query, analyse &
visualizing cross-species data on aging.
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Figure 3: Databases currently available for
searching and/or downloading data related to

ageing

DATA PROCEDURAL WAYS:-

1) Gene-Expression Analysis

In this way of computational aging, most of the
gene expression data originates  from
microarrays. For experiment at least 2 different

conditional genes are taken & ar din

micro-arrays for the de



such as

tabolomics)

~ o

s gene expression uses microarrays or Next
Gen Sequencing, Proteomics works on protein
profiling. Different proteomics techniques have
different focuses like protein concentration,
modification, complexions etc. The no of direct
targeting proteomics studies is less. Protein
changes are observed which could lead to
cellular maintenance & several processes using

transcriptional analysis.

Metabolomics is the examination of the
metabolic processes in the cells or tissues
throughout. Eg. Glucose or Oxygen species are
important for ageing. The comparison of long
lived mutant, if profiled by combining
microarray, proteomics & metabolomics would

be an interesting study.
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3) Pathway Analysis

One of the main challenges in interpreting gene
expression data is trying to understand the
biological consequences of gene-expression
changes. To tackle out the challenges in
interpreting gene expression data, the pathway
analysis is involved, be in signalling or

regulatory pathway.

We have 3 approaches in pathway analysis to
ageing:

I Analysis of protein-protein

interaction

ii. Gene-regulatory network
analysis

iii. Modelling quantitative

properties of reaction.

4) Image analysis

Various laboratories have developed tools for
the expression & automated analysis of
microarray images. As a second approach,
image-textured analysis is done with two

characteristics  reflecting

grey-level  co-

occurrence & directionaling.




By comparison of different species can help for

analysis of ageing and causes of ageing. For the
comparison of data information on ageing in
phenotypes, experiment details and other’s

knowledge about the organism’s genomics.

Lifespan analysis of organism can also be done
for the studies of comparative analysis. For the
experimenting about ageing generally in yeast
and invertebrates with worms, which are
mostly used. These organisms have short
lifespan and could be used as model organism

for research purpose.

1) Within Species (Comparing genotypes)

By comparing genotype within species,
certain information could be gained regarding
ageing. Example: A study in human beings
stated similarity and difference in expression
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changes in the medulla and cortex of kidney

with age.
2) Within Species (Tissue Specificity)

Ageing could also be associated with changes
in tissue specificity. Example: Decrease of
genes which makes the mitochondrial electron

transport chain with increasing age.
3) Within Species (Population Studies)

In all types of comparative studies the most
powerful study is population based. Example:
Datasets have been collected from different
families which shows longitivity
exceptionally. The long-lived have been
established as ‘model’ populations in study of

longitivit.

CONCLUSION:-

Computational systems modelling is a novel
integrated approach that provides a powerful
foundation  for gaining an  in-depth
understanding of how human metabolism is
perturbed by aging. It also highlighted the

rationale for using computational _systems

models. The steps invol
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alsig researches & studies for their
examination, they have one thing which is
common i.e. the techniques are dependent on
Bioinformatics which is omnipresent in the way
that it is used extensively in all the fields of

ageing studies from genomics to proteomics.

The majority of the research in ageing involve
proteomics, which results in making data sets
with data from high-expression combining the
resulting datasets could lead to more useful
information results at the mechanism of ageing.
As we are gaining the knowledge and
information, there is a need for the betterment &
development of the tools for more critical

computational biology
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1. The method used for prediction of three 6. To avoid ligation of separate DNA fragments,
dimensional structure of a protein from which of the enzyme is used?

known structure(s) of one or more related
proteinsis_____

, D)
A) (B) ®) (
Phospha Kinase Ligase Endonucl

te ease

(B) © -
(A) MSA Homology ( )
g} Ph "1 7
Modelling || D°¢n8 ylogeny
7. Which of these projects would be best suited

for Next Generation Sequencing?

2. Bioinformatics cannot analyse (A)To __
determine (B) .
if tumour To find the |} To genotype ten
sample Transcriptome f| genomic DNA
containsa f§ of a tumour samples for a
common sample known SNP
missense

mutation

All of the
above

2
(A) (B) ©

(D)
Mathematily  Statistical Biomedical f§ Chemical
cal analysis analysis

analysis

analysis

8. Which of the following is an anti-apoptotic
protein?

NOXA

9. The common sequence at the beginning of
each gene in coronavirus is

3.Bioinformatics comprise of all except___

Aa) (B) © (D)
DNA Medical DNA Agarose gel
microarrays informatics microarrays [Electrophore-
sis

(a)
CCCUUUAA || UUCCAAUU

10. For prediction of three dimensional
structure of protein
(P) Homology modelling tries many possible

4. The categories in which Machine learning
approaches can be traditionally categorized

A (B) © (D)
Supervised | Unsupervised || Reinforcementff All of the
learning learning learning above

5. You need to use a first generation alignments

sequencing method for de novo sequencing, (Q) Threading first identifies homologous
whlch_ tem;_alate should give optimum results (R) Threading evaluates many rough models
for this project? (S) Homology modelling optimizes one model

(B)
PCR product

QS

(D)
UCUAUAUA
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Tools against tumors

Grant from Innovate UK to Pathios seeks to advance cancer immunotherapy

unbock the powes of the Innsse
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Novel SARS-CoV-2 neutralizing antibodies

Therapeutic candidates retain binding to major COVID-19-causing “South African” variant

Exosomes to the rescue In cancer

Codiak demonstrates potential of engineered exosomes to stimulate targeted, antitumor immunity

BY LORI LESKO
CAMBRIDGE, Mass.—Believed to be the first
ever company to have led preclinical trials of
engineered exosames, clinical-stage biophar
maceutical Codiak Biosciences Inc. recently
unveiled the results from multiple studies
demonstrating the potential of Codiak’s preci
sion exosomes to direct pharmacological pay
loads to specific cells—and achieve enhanced
immune mediated antitumor activity with an
expanded safety margin

Codiak unveiled its results in November at
the 35th Annual Meeting of the Society for
Immunotherapy of Cancer (SITC), describing
the exosomes” action as extracellular vesicles
that act like the body’s FedEx delivery trucks to
carry messages between cells to stimulate tar
geted, integrated anti-tumor immunity in 1L-12
and STING

sive, immuno-onc ..l.,‘:\ pathways.

well-validated, yet historically elu

Codiak’s engEx platform can engineer exo
somes with distinct properties, load them with
various types of therapeutic molecules, and
alter tropism so they reach specific cellular
targets such as cancer and infectious diseas
es. The company believes that exosomes may

WHAT'S INSIDE

o amsTEn S

NEURTSOERCE

approaches,” says Douglas E. Williams

Codiak’s president and CEO.

At the time he spoke with DDN, he expected

to see results from the healthy volunteer por

tion of the company’s exolL-12 study by the end

WWELCOMING THE FOURTH WAVE OF
DRUG DISCOVERY |

Jorecasts multispecific
ey movement

taspien o

Codiak’s exoll-12
candidate is an
exosome therapeutic
engineered to display
active IL-12 on the
surface of the exosome
using the exosomal
protein, PTGFRN, as a
scaffold protein, designed
to facilitate potent local
pharmacology at the
injection site

therapeutic index with exoll-12, delivering a
more robust tumor response, dose control and

an improved safety profile.
Codiak intends to focus development of
exoll-12 on tumors that have, in previous clini
{ >

based technique
wm Schaol of

Engineering 1s designed to tell pharmaceuti
eal rescarchers how drugsin development will
erform in the human body. Computer scien
tist Lydia Kavraki—the Noah Harding Profes
sot of Computer Sclence; a professor of bicen

bave int

computational tool predicts metabalites, the

products of interactions between small mol

ecules like drugs and enzymes, and belps to

determine the safety of drug candidates
Byt Aoy e i

¢ treated with exoll-12 compared to 0 percent
= in mice treated with an equivalent dose of

§ change in the tumor microenvironment, trig

¥ gering a ~8-fold increase in cytotoxic T-cell

§ macrophage recruitment. In non-human pri

Deep learning for drug design

Metabolite Translator assesses safety of novel compounds

BY ILENE SCHNEIDER
HOUSTON —A deep learns
created at Rice University's

retention and increased tumor growth inhibi
tion across multiple mouse models. Addition
ally, these data demonstrate significant remod
eling of the tumor microenvironment and
confirm tissue-retained pharmacology in non
human primate models, thereby widening the
therapeutic window for this potent cytokine.
Among the data presented at SITC 2020,
Codiak reported that exoll-12 was ~100 fold
more potent in tumor growth inhibition than
recombinant 1L-12 (rIL-12), with complete

responses observ

i in 63 percent of mice

riL-12. In addition, exoll-12 showed dramatic

infiltration and ~150-fold increase in M1
mates, exoll-12 showed tissue-localized phar
macology, local induction of IFNg and a lack
of systemic exposure.

In multiple in-vitro and invivo studies
the engEx Platform was found to affect cel

lular tropism and boost payload delivery, with
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