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Welcome to the latest edition of our science magazine, where we dive into the
fascinating realm of molecular biology, a field that unravels the mysteries of life at its
most fundamental level. Within the pages of this issue, we embark on a captivating
journey that correlates this fundamental field to other disciplines of life sciences like
cellular and developmental biology, human physiology and analytical techniques. 

Molecular biology is the basis of our understanding of life itself, diving deep into the
genetic code, the machinery of cells, and the networks that precisely govern biological
processes. It offers insights into the origins of life, the mechanisms of diseases, and the
potential for groundbreaking technologies.

In these pages, you will encounter a rich tapestry of topics that showcase the diversity
and complexity of molecular biology in a systemic approach. From the elegant simplicity
of its rich history and discovery to the bewildering   omplexity of autoimmune diseases,
from the tiny world of telomers and mRNAs to the vast landscape of genomics and gene
editing, and a few puzzles to tease your brain, our magazine is a celebration of the
marvels of molecular biology.

As we go into the latest advances and discoveries in molecular biology, we invite you to
join us on this journey of exploration and discovery.
There is something within these pages to inspire, inform, and ignite your passion for
Science and Biotechnology.

So, let us embark together on this voyage into the heart of molecular biology, where
each new discovery brings us closer to understanding the intricate machinery of life
itself. 



cork
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Introduction and Significance

Human cells such as male germ cells, activated
lymphocytes, and certain types of stem cell
populations contain the enzyme telomerase, which
helps in telomeric regenration. TERT (telomerase
reverse transcriptase) gene in it's active state, helps
maintain the telomeric structures. Another RNA
component, TERC, provides template for telomere
formation. These together help in telomeric
regeneration. 
If we can slow down the process of telomere
shortening by developing vectors and gene therapies
that can induce activation of the telomerase enzyme in
normal somatic cells; this along with a better lifestyle
just might be the key to slow down ageing.

The very first use of telomerase gene therapy on humans is
quite controversial. Development of Adeno-Associated virus
(AAV) was going on which could express human TERT
(telomerase reverse transcriptase).The CEO of a particular
company self-experimented with this virus. Interestingly
enough, the company published positive results of this self-
experimentation. Luckily, more and more researchers are
publishing good amounts of experimental results that talk
about transfer of essential genes that are essential
maintaining telomeric sections, providing hope that we
might just be able to turn anti-aging into a reality.

The enzyme telomerase is responsible for maintaining telomere length by adding repetitive DNA sequences to
the ends of chromosomes. Telomerase activity is tightly regulated in normal cells, with somatic cells typically
exhibiting low levels of telomerase expression. In contrast, cancer cells often upregulate telomerase activity to
overcome cellular senescence and achieve immortality. The balance between telomere shortening and
telomerase-mediated elongation is critical for cellular homeostasis and longevity.

Telomeres are repetitive DNA sequences located at the ends of chromosomes
that play a crucial role in maintaining genomic stability and cell viability. They
protect the genetic material from degradation and fusion with neighboring
chromosomes during cell division. Telomeres shorten with each cell division,
eventually leading to cellular senescence and aging. Understanding the
mechanisms underlying telomere maintenance and regulation is of great
significance in the field of aging research, as telomere length has been linked to
various age-related diseases, including cancer, cardiovascular disease, and
neurodegenerative disorders.

A Dna damage response (DDR) is triggered when genomic DNA damage takes place. But this alone is not
sufficient to initiate senescence. When irreparable DNA damage on telemore takes place an unceasing DDR is
initiated. This activates a complex set of post- inflammatory cytokines, which mediate inflammation and
fibrosis.All this compiled together is impactful in impairing stem cell function and alter differentiation thus
contributing organismal ageing.

The field of telomere biology has scope in wide
range of applications in personalized medicine,
regenerative therapy, and anti-aging interventions.
Therapeutic approaches targeting telomeres and
telomerase are being actively investigated in
preclinical and clinical studies for their potential to
combat age-related diseases and enhance
longevity.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6563133/
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2). Primary physical shape of double-stranded DNA molecules 
3). What's the study of the origin and history of words,
including how words have evolved over time and across
languages? 
4). The sum of all chemical reactions that occur in an organism 
7). An array of all the Chromosomes found in and organism 
10). Molecule catalyzes the formation of peptide bonds during
translation? 
11). It is a synonym for "translator" that starts with an "I"? 
12). States that DNA from and cell all organisms should have 1:1
ratio of Pyrimidine and purine bases 
15). What is the three-letter abbreviation for a unit of genetic
code that specifies an amino acid? 
20). The process of transporting a substance or cellular entity to
a specific location within or on the membrane of a cell.
21). What is the term for sequence of nucleotides on mRNA that
is complementary to a codon?

1). The process of making proteins. 
5). Major metabolic mechanism. 
6). Which Molecule responsible for carrying amino acids to the
ribosome during protein synthesis. 
8). He process by which the information in a strand of DNA Is copied
into a new molecule of messenger RNA. 
9). Often masked in genes. 
13). What is the term for a person who translates written language? 
14). Enzyme is responsible for transcribing DNA into RNA.
16). To copy DNA 
17). DNA sequence where RNA polymerase binds to initiate
transcription. 
18). Only shows if there are two of them. 
19). Type of mutation. 
22). Unwinders.. 
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miRNAs and their proposed role in
impairing diabetic tissue repair

miRNAs dysregulation in
wound repair 
Chronic skin wounds and scars result from
aberrant wound healing processes such as
deficient restoration of the epidermal barrier,
vascular insufficiency, diabetes mellitus, and
local-pressure effects, with underlying
mechanisms indicating long term inflammation,
impaired keratinocyte migration, and
dysregulated microRNA expression.

.

Among the myriad functions as controllers of
gene expression, miRNAs have been shown to

play a role in various skin conditions like
prolonged inflammation or abnormal scar

formation.
miRNAs have been known to decrease pro-

inflammatory responses 
Reduced levels of many miRNAs following
injury in diabetic wounds might contribute
to the atypical inflammatory reaction noted

in such wounds.
miRNA dysregulation also interferes with

macrophage maturation
miRNAs have also been involved in

preventing wound re-epithelization in
diabetic wounds 

miRNAs dysregulation downregulates the
growth and differentiation of keratinocytes  

change in miRNA levels also prevents cell
migration involved in wound healing

Variations in the levels of circulating
and tissue miRNAs show
encouraging potential for

diagnosing and treating chronic
wounding

Representations of miRNAs conjugated with bioactive dressings, including
nanoparticles (a), hydrogels (b), and nanofibers (c).

 Integration of miRNAs into bioactive materials can accelerate the healing of diabetic
wounds

Besides significant alteration in the expression of inflammatory
cytokines, such as Tumor Necrosis Factor (TNF)-α, Interleukin
(IL)-6, IL-8 and growth factors that coordinate wound repair, it has
been documented that 

hyperglycemia changes the profile
and action of microRNAs (miRNA).
In contrast to acute wounds that
progress through the various
phases of wound healing linearly in
healthy individuals, diabetic
wounds become stalled



Molecular pathology of  chronic wounds





HER2 :
HER2, a member of the epidermal growth factor
receptor family, is implicated in breast and gastric
cancers. Amplification or overexpression of HER2
drives aggressive tumor growth. Targeted
therapies, exemplified by monoclonal antibodies
like trastuzumab, have revolutionized the
treatment landscape for HER2-positive cancers,
illustrating the power of precision medicine.

KRAS:
KRAS mutations are recurrent in various cancers,
particularly pancreatic and colorectal. Despite 

being historically challenging to target directly,
recent advancements in drug development aim to
inhibit mutated KRAS, holding promise for
overcoming this long-standing therapeutic
obstacle.
In conclusion, a molecular biology perspective on
gene targets in oncology unravels the intricate
mechanisms underpinning cancer. As our
understanding deepens, the potential for
developing targeted therapies tailored to specific
genetic alterations brings us closer to a new era
of precision medicine, where individualized
treatments based on molecular profiles hold the
key to more effective cancer management.

Katalin Karikó and Drew Weissman won the
Nobel Prize in Physiology or Medicine for
their work on mRNA-based vaccines. Their
Modified discoveries on nucleotide bases
enabled the rapid development of effective
mRNA vaccines during one of the greatest
public health emergencies in modern times
as mRNA vaccine against COVID-19. This
discovery fundamentally changed our
understanding of how mRNA interacts with
the immune system. Vaccines are potent
tools against viruses, providing the immune
system with targeted training. Early
versions used weakened viruses, while
modern ones leverage molecular biology to
train the immune system using viral
genome snippets.

This induces antibody production or an
immune response, depending on the
approach, researchers want to find a faster
and more efficient way to produce  mRNA
for vaccines. So in the 1980s, they developed
a cell culture-free system called in vitro
transcription, which uses the body’s natural
ability to transform nucleic acids into
proteins. However, there were some
challenges with stability and limited protein
production. Overall, it was a promising
approach that needed some improvements.



“THE PROMISE OF mRNA VACCINES”
Karikó and Weissman teamed up in 1997 at
UPenn. They wanted to develop mRNA-
based therapeutics and an HIV-1 vaccine.
With Karikó’s RNA biochemistry expertise
and Weissman’s immunology knowledge,
they aimed to understand how mRNA
interacts with the immune system. Their
focus was on unravelling the molecular
mechanisms behind the inflammatory
response to in vitro transcribed mRNA. 

When the researchers delivered in vitro
transcribed mRNA to immune cells, it
triggered a strong immune response. They
discovered that specific patterns of nucleic
acids activated Toll-like receptors (TLRs),
leading to a cytokine response. In 2005,
Karikó and Weissman had a breakthrough.
They wondered if the lack of chemical
modifications in in-vitro transcribed mRNA
caused the immune reaction. By
introducing modifications, they reduced
inflammatory signalling and increased
protein yield. Their experiments in mice
showed therapeutic potential. 

Karikó and Weissman’s discoveries on base
modifications in mRNA have revolutionized
vaccine development. Their findings allow
for quick adaptation to new viral strains,
making mRNA vaccines flexible and fast.

These advancements extend beyond COVID-
19 including those targeted to SARS-CoV-2,
Zikavirus and MERS-CoV Vaccine
development. mRNA technology is being
explored for cancer vaccines and other
infectious diseases. The future of mRNA holds
great promise for therapeutic protein
delivery. Karikó’s journey to develop mRNA
therapeutics was met with challenges, but
her persistence paid off. She joined BioNTech
in 2013 and partnered with Pfizer to create
an RNA vaccine against COVID-19. Thanks to
their efforts, over 13 billion vaccine doses
have been administered worldwide. Their
vision has truly shaped the world we live in
today.

Dr. Katalin Karikó and Dr. Drew Weissman
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Within the extensive realm of biological
sciences , molecular biology has
undergone tremendous changes, driven
by revolutionary discoveries,
technological advancements, and
interdisciplinary collaborations.
Commencing from the important
milestone of discovering a DNA
structure to molecular cloning, we have
progressed significantly. Ancient
molecules offer a direct window into
the biological past and allow us to
follow evolutionary processes in real
time.

 It all starts with the discovering of
DNA's double helix by Watson and
Crick, which completely transformed
the field and led to the
comprehension of genetic replication
and function. It illustrates the
complexities of gene structure and
function that emerged in the late
1970s, challenging the once-simple
link between DNA and protein.



PCR (Polymerase Chain Reaction) amplifies
DNA segments in vitro. It entails three
steps: denaturation, where DNA strands are
separated at high temperature; annealing,
where primers bind to complementary
sequences; and extension, where DNA
polymerase synthesizes new DNA strands
using nucleotides. This process is repeated
multiple times exponentially amplifying
the target DNA, making PCR a powerful
tool in molecular for various applications
such as diagnostics and research.

The idea of PCR, a crucial technique in
molecular biology, was suggested by Kjell,
Kleppe and colleagues in 1971. Expanding
on the concept of DNA replication in nature,
Kleppe envisioned a method for amplifying
specific DNA sequences in vitro. The
development of PCR drastically transformed
the field of molecular biology, allowing
researchers to amplify and analyze DNA
with unparalleled precision and efficiency.

The origin and methodology of
microarrays was initially introduced and
described in antibody microarrays (also
referred to as antibody matrix) by Tse Wen
Chang in 1983 in a scientific publication
and a series of patents.

Microarrays are a two-dimensional layout
of biological samples with samples placed
in spots numbering in the thousands and
organized into columns and rows. They
allow for efficient of genetic material and
the most common type, DNA microarrays,
have been utilized for large-scale studies
of expression. 

Microarray technology has grown from a
pioneering method applied by researchers
at the cutting edge to an omnipresent
technique helping in advancement of
biology. This technology has brought about
a major revolution.

PCR Micro Array



Southern invented Southern blot after
combining three innovations, the first one is
the restriction endonucleases used to cut the
DNA at a particular sequence , second is the
gel electrophoresis that is based on
separation of mixtures of DNA, RNA, or
proteins according to molecular size, and
third is blotting-through methods.
Southern blot was invented in 1973 but
was published later in 1975. It entails the
transfer of DNA fragments from a gel onto
a solid support membrane, followed by the
detection of specific sequences using
labeled probes. This technique refashioned
the field by enabling the visualization of
specific DNA fragments within a complex
mixture.

Arne Tiselius, a Swedish scientist who
published his first study on electrophoresis,
in 1937, in the publication, “A New
Apparatus for Electrophoretic Analysis of
Colloidal Mixtures”, 

The name “electrophoresis” was derived from
the Greek word “phoresis,” which means
“being carried,” and originally referred to the
mobility of charged particles inside an
electrical field.
Today, electrophoresis remains a cornerstone
in molecular biology laboratories worldwide.
It is commonly employed for various
applications, including DNA analysis, protein
purification, and drug development. Gel
electrophoresis, utilizing agarose or
polyacrylamide gels, is routinely used to
separate DNA fragments by size, essential for
tasks such as DNA fingerprinting and genetic
analysis. Additionally, protein electrophoresis
techniques, such as SDS- PAGE, are essential
for analyzing protein composition and
purity in biochemistry and biotechnology
research.

SOUTHERN BLOTTING

GEL ELECTROPHORESIS

and was awarded the Nobel Prize in 1948 for his
work, was a pioneer in the creation of gel
electrophoresis.



DNA Sequencing
The Sanger sequencing method, developed by Frederick Sanger and colleagues in the late
1970s, revolutionized the field of genomics by enabling the determination of DNA
sequences with unprecedented accuracy. Sanger sequencing relies on the incorporation
of chain-terminating deoxynucleotides during DNA synthesis, allowing for the stepwise
determination of nucleotide sequences. This technique laid the foundation for the
Human Genome Project and paved the way for modern high- throughput sequencing
technologies.

HOW DOES WHOLE GENOME
SEQUENCING WORK?
Whole genome sequencing (WGS) is
becoming the preferred method for
molecular genetic diagnosis of rare and
unknown diseases and for
identification of  cancer targets.
Compared to other molecular genetic
methods, WGS captures most genomic
variation and eliminates the need for
sequential genetic testing. 



Scientists carry out whole genome sequencing by following these key steps:

DNA shearing: Initially, scientists use molecular scissors to cut the DNA, which consists of
millions of bases (A’s, C’s, T’s, and G’s), into fragments small enough for the sequencing
machine to analyze.
DNA barcoding: Next, scientists attach small DNA tags, similar to barcodes, to differentiate and
track each piece of sheared DNA and its corresponding bacteria.
DNA sequencing: The barcoded DNA from various bacteria is combined and inserted into a
DNA sequencer. This device identifies the bases (A’s, C’s, T’s, and G’s) that form each
bacterial sequence, using the barcodes to match the bases to the respective bacteria.
Data analysis: Finally, scientists utilize computer tools to compare sequences from different
bacteria, pinpoint variations, and determine relationships. 
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Within the intricate web of molecular
biology, few breakthroughs have intrigued
and inspired scientists as deeply as the
CRISPR-Cas9 gene editing tool. This
groundbreaking technology has not only
reshaped the limits of genetic manipulation
but has also opened doors to a realm of
possibilities across various scientific fields.
Delving into CRISPR leads us through a
terrain defined by remarkable progress,
versatile applications, and important ethical
dilemmas.

The versatility and precision of CRISPR-Cas9
have unlocked a wide range of applications
across various fields of science and
medicine. In biomedical research, CRISPR has
become an indispensable tool for studying
gene function, disease mechanisms, and
therapeutic targets. By introducing targeted
genetic modifications into cell lines and
model organisms, researchers can elucidate
the role of specific genes in health and
disease. CRISPR-mediated knockout and
knock-in experiments enable the creation of
disease models for a wide range of genetic
disorders, providing valuable insights into
their pathogenesis and potential therapeutic
strategies.

Ethical Considerations
One of the most pressing ethical issues is the potential for off-target effects and unintended consequences of
CRISPR-mediated genome editing. Despite efforts to improve targeting specificity, CRISPR still has the potential to
introduce unintended mutations at off-target sites, raising concerns about the safety and reliability of the
technology. 
Another ethical dilemma posed by CRISPR is the prospect of germline editing, where heritable genetic
modifications are made to embryos or gametes. While germline editing holds the promise of eradicating genetic
diseases and hereditary disorders, it also raises profound ethical questions about the implications for future
generations, the potential for unintended consequences, and the specter of designer babies.
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I hide it in plain sight, in my genetic
script.
Non-code, but important, just out of
sight.
Edited out, but I'm doing my part
invisibly.
In the DNA story, I am the connection
between.

What am I?

I'm , the molecular wizard and master of
twists.
I exist expertly in the realm of DNA.
I release tension and unwind my spiral,
but in the replica I work and struggle.

What am I?

2.

4.I'm a master regulator, I run the show,
control the expression of certain genes.
I'm essential to progress and development,
who am I, combining the two?

In the code of life, I chanted the spell of
silence.
Subtle changes have taken place where
once everything was fine.
I bring diversity, but sometimes conflict.
I shape life within my genome.

What am I?

I'm a string of life, woven in sets,
Within the core, my nearness
announces.
X or Y, a hereditary direct.

What am I?

1.

3.

5.



SYMPHONY OF SCHIZOPHRENIA
By: Avantika Harbola, Indrakshi Khandagale, Manaswee Singh

Emiliani, F.E.; Sedlak, T.W.; Sawa, A. Oxidative stress and
schizophrenia: Recent breakthroughs from an old story. Curr.
Opin. Psychiatry 2014, 27, 185–190. [PubMed]
antipsychotics. J. Manag. Care Pharm. JMCP 2012, 18, S1–20.
[PubMed] Maher, A.R.; Theodore, G. Summary of the
comparative effectiveness review on off-label use of atypical
antipsychotics. J. Manag. Care Pharm. JMCP 2012, 18, S1–20.
[PubMed]
Wahbeh MH, Avramopoulos D. Gene-Environment Interactions
in Schizophrenia: A Literature Review. Genes. 2021;
12(12):1850. https://doi.org/10.3390/genes12121850
Lang UE, Puls I, Muller DJ, Strutz-Seebohm N, Gallinat J.
Molecular mechanisms of schizophrenia. Cell Physiol Biochem.
2007;20(6):687-702. doi: 10.1159/000110430. PMID:
17982252.
Rosson S, de Filippis R, Croatto G, Collantoni E, Pallottino S,
Guinart D, Brunoni AR, Dell&#39;Osso B, Pigato G, Hyde J,
Brandt V, Cortese S, Fiedorowicz JG, Petrides G, Correll CU, Solmi
M. Brain stimulation and other biological non-
pharmacologica interventions in mental disorders: An
umbrella review. Neurosci Biobehav Rev. 2022
Aug;139:104743. doi: 10.1016/j.neubiorev.2022.104743. Epub
2022 Jun 14. PMID: 35714757.

UNVEILING THE DARK LEGACY
By: Sakshi Dutande, Shruti
Wantaram, Aditi Khandate

https://www.youtube.com/li
ve/. 84c4EB8Q40?
si=b6C5BGXXhBKoLyi1
https://www.youtube.com/li
ve/ uHvSz16|cXs?
si=wcL4CSZSsTL5Wmro

TIMELINE
By: Vasundhara Jadhav, Sneha Khope and Neha Bamb

https://analyticalscience.wiley.com/content/article-do/
milestones-molecular-biology
https://en.m.wikipedia.org/wiki/
History_of_molecular_biology
https://en.m.wikiversity.org/wiki/Molecular_Biology/
Milestones#:~:text=Friedrich%20Miescher%2C%201869%20
identified%20Nuclein,
1928%20demonstrated%20genetic%20transformation%20p
rinciple

Telomere: Key to ageing
By: Vaidehi Mhatre, Aarti Jadhav, Ayush Dongare, Aromal
Pillai

https://www.sciencedirect.com/science/article/abs/p
ii/S1383571823000359
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3370
421/#:~:text=Summary,of%20diseases%20and%20poor
%20survival
https://www.nature.com/articles/s41556-022-
00842-x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6563
133/ 

Tale-o-mers 1.0, 2.0 & 3.0
By: Anushka Agarwal, Prayukt
Kalme , Harshwardhan
Shetgar

Cellular Scrabble
By: Siddhesh Shinde,
Riya Marsale, Priti Giri

Riddles Recombined
By:Parth pawale, Aryan Paste,
Priyansh Wadhwa,    Tushar Shep

COMIC: The twisted tale of RNA
Maturation
By: Samarth Patrike, Fritzi Isaac,
Samar Doleeb, Mayuri Raut,
Janhavi Giri, Samruddhi Gour &
Mithilesh Kale 



NAVIGATING THE DEPTHS THROUGH MOLECULAR ODYSSEY
By: Yogita Sawant, Sneha Gavali, Diya Sharma,  Srushti
Balkawade and Mayuri Salunke, Awadhoot Ogale,
Shreekant Patil, Prasad Sonawane

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4102
308/ 
https://en.m.wikipedia.org/wiki/Molecular_biology 
https://plato.stanford.edu/entries/molecular-
biology/
https://doi.org/10.1186/s12920-024-01795-w
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8543
191/
https://www.cdc.gov/pulsenet/pathogens/wgs.html
https://www.journalofbiology.com/crispr-cas9-
game-changer-genetic-engineering CRISPR-Cas
System in Translational Biotechnology (book) CRISPR:
A Powerful Way to Change DNA (book)

DECODING ONCOLOLOGY 
By: Yashvi Shah & Mandar Tijare

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8951
339/
https://accpjournals.onlinelibrary.wiley.com/doi/abs
/10.1002/j.1875-9114.1993.tb02695.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5696
686/

NOBEL PRIZE FOR MRNA VACCINE
By: Khushi Khasliwal, Yukta Nachane, Arpita Swami

https://journals.aai.org/jimmunol/article/165/8/
4710/7572/HIV-Gag-mRNA-Transfection-of-
Dendritic-Cells-DC
https://www.the-scientist.com/nobel-prize-for-
mrna-vaccines-71405
https://linkinghub.elsevier.com/retrieve/pii/S107
4-7613(05)00211-6
https://www.pnas.org/doi/10.1073/pnas.1707304
114
https://www.ebsco.com/blogs/health-
notes/mrna-vaccines-covid-19-how-do-they-
work

Wound repair and regeneration: Mechanisms, Signaling and Translation
By: Asavari Salve, Keyur Kelkar, Vishvajeet Jondhale, Shravani
Dhokate.

https://www.science.org/doi/10.1126/scitranslmed.30093
37
Petkovic M, Sørensen AE, Leal EC, Carvalho E, Dalgaard LT.
Mechanistic Actions of microRNAs in Diabetic Wound
Healing. Cells. 2020; 9(10):2228.
https://doi.org/10.3390/cells9102228 
Soheilifar, M. H., & Masoudi-Khoram, N. (2022). Wound
dressings incorporating microRNAs: Innovative therapy for
diabetic wound treatment. Iranian journal of basic medical
sciences, 25(9), 1042–1044.
https://doi.org/10.22038/IJBMS.2022.67236.14739

Under the guidance of Ms. Tanya Bhatnagar



    Answers : 
Riddles Recombined:

 Transcription Factor  2. Topoisomerase 3. Mutation 4. Introns 5. Chromosome  1.

    Answers :
Scrabble  


