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"Biology enables, Culture forbids."

– Yuval Noah Harari,
SAPIENS: A BRIEF HISTORY OF HUMANKIND
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1.1 Vision, Mission, HOD’s Message & From the Editorial Desk

1.1.1 About the Department

The Department of Biotechnology is a pioneering department, which harnesses and
nurtures specific skill sets that integrates life science and technology, and the curriculum
is constantly upgraded to suit the demands of the industry. Faculty members are trained
both in reputed institutes and industries periodically in a constantly evolving field of
engineering relevant to biotechnology. Currently, the Department of Biotechnology offers
B.Tech.(Biotechnology), M.Tech.(Biotechnology) and Ph.D.(Full/Part-time) with a well-
structured and balanced curriculum focusing on the major areas viz., Healthcare, Nutrition,
Bioprocess Technology and Environmental Biotechnology.

1.1.2 From the HOD’s Desk

The Department of Biotechnology commenced its academic and scientific journey in the
year 2002, and built up ambience and infrastructural facilities for effective academic and
research activities over the period. Our students have excelled in curricular, co-curricular
and extra-curricular activities. The faculty members engage in effective curriculum delivery
and research on socially relevant projects. Most of our graduates get placed in life science
related companies and the rest pursue higher studies in reputed institutes in India and
abroad. Our graduates, spread all over the world, are the dynamic ambassadors of our
performance.

Dr. Vinohar Stephen Rapheal , Associate Professor & Head

1.1.3 Vision

Strong teaching and research foundation in the area of biotechnology and allied fields
through knowledge dissemination to students and the public and to scale new heights in
the frontier areas of health and environment and ethics for welfare of humankind globally.



1.1.4 Mission

1. Develop dynamic curriculum and syllabus to promote innovative and create practices.

2. Encourage students for innovation and setting start-ups and equip leadership an
entrepreneurial skills

3. Train students on issues related to social welfare.

1.1.5 From the Editorial Desk

Post the success of the previous issue the Biofocus Newsletter [2022-23] is back with much
more interesting stories and happenings in the department. In this issue, key events and
inside story of the event is also elaborated. Write-ups and special pages from students are
been compiled together.

Dr. Ram K , Assistant Professor-III & Editor-Biofocus
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April 2023

• Rajendran, D. S., Chidambaram, A., Kumar, P. S., Venkataraman, S., Muthusamy,
S., Vo, D. V. N., ... & Vaidyanathan, V. K. (2023). Three-phase partitioning for the
separation of proteins, enzymes, biopolymers, oils and pigments: a review. Environmental
Chemistry Letters, 21(2), 911-934.

• Sivakumar, S., Sithivinayagam, A., Krishnasamy, B., Govindarajan, D. K., Kothandan,
R., & Kandaswamy, K. (2023). A sustainable approach to control biofilms infections
and reduce medical waste: catheters coated with antibiotics inhibit single and
dual-species biofilms. Maejo International Journal of Energy and Environmental
Communication, 5(1), 50-56.

May 2023

• Veerichetty, I. S. A. P. (2023). Formulation and evaluation of ointment for acne
treatment. GSC Biological and Pharmaceutical Sciences, 23(02), 050-060.

June 2023

• Muthukumaran, P., Sridhar, S., & Aravind, J. (2023). Biodecoloration of Synthetic
Reactive Red and Reactive Black Dyes by Using Aspergillus niger and Pleurotus
ostreatus. In Sustainable and Cleaner Technologies for Environmental Remediation:
Avenues in Nano and Biotechnology (pp. 79-86). Cham: Springer International
Publishing.

• Muthukumaran, P., & Karthika, S. (2023). Performance of Lead (Pb) Resistant Staphylococcus
aureus from Tannery Waste Discharge Site. In Sustainable and Cleaner Technologies
for Environmental Remediation: Avenues in Nano and Biotechnology (pp. 25-33).
Cham: Springer International Publishing.

• Ramya, E., Thirumurugan, A., Govindan, N., Aravind, J., & Gobikrishnan, S. (2023).
Photocatalytic Degradation of Reactive Orange M2R Using Green Route Synthesized
Copper Oxide Nanoparticles and Its Optimization Studies. In Sustainable and Cleaner



Technologies for Environmental Remediation: Avenues in Nano and Biotechnology
(pp. 131-145). Cham: Springer International Publishing.

• Karthikeyan, M., Blessy, V., & Thirumurugan, A. (2023). Catalytic Degradation of
4-Nitrophenol and Organic Dyes Using Silver and Platinum Nanoparticles Synthesized
by Plant Extracts. In Sustainable and Cleaner Technologies for Environmental Remediation:
Avenues in Nano and Biotechnology (pp. 1-6). Cham: Springer International Publishing.

• Sivamani, S., Binnal, P., Roy, C., Al Khaldi, A., Al Hamar, F., Maran, J. P. & Karuppiah, P.
(2023). Optimization and characterization of pectin recovered from Persea americana
peel using statistical and non-statistical techniques. Biomass Conversion and Biorefinery,
(13) 6501–6514.

August 2023

• Bose, V. B. S. C., Balaganesan, V., Govindaraj, G., & Veerichetty, V. (2023). Cellular
antioxidant and cytotoxic activity of astaxanthin and ellagic acid on UV-irradiated
skin melanoma cells and gel formulation. Materials Today: Proceedings.
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3.1 Faculty Participation in FTP, STTP, Workshop and Other Training

Programs

July 2023

– Dr. Vinohar Stephen Rapheal attended FDP on “Computational Thinking and
Problem Solving” by Amrita University on Jul-24 to Jul-28, 2023.

– Dr. K. Ram attended Bversity Online Internship - 10 Day Mega Bioinformatics
Internship on Jun-22 to Jul-01, 2023.

August 2023

– Dr. Vinohar Stephen Rapheal attended FDP on “Learning Experience for Gen
Z Classrooms” by KPR Institute of Engineering and Technology on Aug-24 to
Aug-26, 2023.
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4.1 Bridging Academia and Industry Through Knowledge Exchange

The Department of Biotechnology at Kumaraguru College of Technology has been actively
organizing insightful and engaging events to enhance students’ knowledge and industry
readiness. Here’s a glimpse of the recent and upcoming activities:

How to Plan for Start-ups and Legal & Ethical Steps
Date: August 23, 2023
Speaker: Dr. J. Fathima Benazir, Chief Scientific Officer & Co-founder, Azooka Labs,
Bengaluru
Participants: 53 students and faculty members
This session equipped aspiring entrepreneurs with insights into launching and managing a
biotech startup.

Photo. 4.1: Dr. Fathima inspiring with her entrepreneurial Journey
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5.1 Artificial Intelligence in Drug Discovery

Artificial Intelligence (AI) is transforming
the way new medicines are discovered,
making the process faster and more
cost-effective. Traditionally, developing
a new drug takes over ten years and
costs between $1 billion and $2.5 billion.
AI is helping by rapidly analyzing vast
amounts of data, predicting how drugs will
work, and improving their effectiveness
and safety, leading to faster breakthroughs
in medicine.

5.1.1 AI in Identifying Drug Candidates

One key way AI is improving drug discovery
is by using smart computer programs.
These programs can scan massive datasets
of chemical structures, disease mechanisms,
and biological interactions to identify
potential drug candidates. AI can predict how a drug will interact with the human body,
allowing scientists to focus on the most promising options. This speeds up the early stages
of drug development, reduces failed experiments, and optimizes resource allocation.

5.1.2 AI in Drug Repurposing

Another way AI helps is through reusing existing drugs, also known as drug repurposing.
AI can analyze medicines already in use and suggest new therapeutic applications. This
was especially useful during the COVID-19 pandemic when researchers used AI to find
existing drugs that could help treat the virus. This method saves time and money because
repurposed drugs have already undergone significant safety testing, accelerating the approval
process.



5.1.3 AI in Clinical Trials

AI is also improving clinical trials, which are necessary for testing new drugs on people.
By analyzing patient data, AI can help design better clinical trials by identifying suitable
candidates, predicting possible side effects, and optimizing dosing strategies. For example,
AI can use genetic markers and medical history to match patients with the right treatments,
increasing the likelihood of success and reducing the risk of adverse effects. This leads to
more efficient trials with higher success rates, ultimately bringing drugs to market faster.

5.1.4 Challenges in AI-driven Drug Discovery

However, AI in drug discovery also faces challenges. The accuracy of AI predictions depends
on the quality of the data used, and errors or biases in datasets can lead to unreliable results.
Additionally, regulatory agencies such as the FDA and EMA are still adapting to AI-driven
approaches, which means new frameworks may be required to ensure AI-developed drugs
meet safety and efficacy standards.

5.1.5 Future of AI in Drug Discovery

Despite these challenges, the future of AI in drug discovery is promising. AI continues
to enhance data analysis, speed up drug identification, enable drug repurposing, and
optimize clinical trials. The ability to quickly identify and develop effective treatments
holds immense potential for tackling various diseases, from cancer to rare genetic disorders.
As AI technology advances and regulatory frameworks evolve, the pharmaceutical industry
is likely to see even greater innovation, leading to more affordable and accessible life-saving
medicines.

– Cybernetic Scribe X-46
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Summarized from the most-cited article in Wiley

Tang, Z., Wang, H. Q., Chen, J., Chang, J. D., & Zhao, F. J. (2023). Molecular mechanisms
underlying the toxicity and detoxification of trace metals and metalloids in plants. Journal
of Integrative Plant Biology, 65(2), 570-593.

Trace metals and metalloids, such as cadmium (Cd), arsenic (As), mercury (Hg), lead
(Pb), and aluminum (Al), are environmental contaminants that pose significant threats
to plant health. While some metals like zinc (Zn), copper (Cu), and iron (Fe) are essential
micronutrients, others are non-essential and highly toxic even at low concentrations. This
summary explores the molecular mechanisms by which plants respond to metal/metalloid
toxicity, focusing on uptake, transport, sequestration, and detoxification pathways.

Mechanisms of Metal/Metalloid Toxicity

Metal and metalloid toxicity arises from their interference with essential cellular processes:

• Displacement of essential metal cofactors in enzymes.

• Generation of reactive oxygen species (ROS), causing oxidative damage.

• Specific examples include Cd inhibiting photosynthesis, As disrupting phosphate
metabolism, and Al impairing root growth.

Plants counteract ROS through antioxidant systems, including enzymatic scavengers (e.g.,
superoxide dismutase, catalase) and non-enzymatic antioxidants (e.g., glutathione).

Uptake and Transport Mechanisms

Plants absorb metals primarily via root systems using transporters designed for essential
nutrients:

• Iron-regulated transporters (IRTs) facilitate Cd uptake.

• Phosphate transporters mediate As uptake.



Once inside, metals are distributed across tissues via xylem and phloem. Key transporter
families include ATP-binding cassette (ABC) transporters, heavy metal ATPases (HMAs),
and NRAMPs.

Detoxification Strategies

Plants employ detoxification strategies such as:

• Chelation: Phytochelatins (PCs) and metallothioneins (MTs) bind toxic metals.

• Compartmentalization: Vacuolar sequestration isolates metals using tonoplast-localized
transporters.

• Excretion: Excess metals are extruded back into the soil or released via root exudates.

Genetic and Epigenetic Regulation

The expression of genes involved in metal homeostasis is regulated by transcription factors,
microRNAs, and epigenetic modifications:

• Metal-responsive transcription factors (MTFs), such as bZIP and MYB families,
activate defense-related genes.

• Epigenetic changes, like DNA methylation, modulate gene expression under prolonged
stress.

Implications for Agriculture and Bioremediation

Understanding these mechanisms has practical applications:

• Developing crop varieties with enhanced tolerance to metal stress can improve yields
in contaminated soils.

• Engineering hyperaccumulator plants offers a sustainable approach to bioremediation.

The interplay of uptake, transport, detoxification, and regulatory networks enables plants
to cope with trace metal and metalloid toxicity. Advances in genomics, transcriptomics, and
proteomics continue to unravel these interactions, paving the way for innovative solutions
to mitigate metal pollution impacts on ecosystems and food security.

Prof. Nerd X-MCCXXX
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