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SBST presents Voice of Biotechnology

The inaugural session of our new student-led talk series is here, a platform
built to bring biotechnology's latest breakthroughs, emerging technologies, and career
pathways to one stage. Whether your interest lies in research, innovation, or figuring out
where biotech careers can take you, this session is designed for you.

e Date: 29 July 2026
e Time: 11:30 AM onwards
e \Venue: SMV - 122

* ABOUT THE EVENT -

Join us for an engaging session of ideas,
Vellore Institute of Technology insights and innovation as three voices
(Dot be Usivenity soder wstiva  of UGC Act, 1086) come together to explore the future
of biotechnology.
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Biotechnology: Latest Breakthroughs, Emerging Technologies, and Career Pathways

Latest Breakthroughs in Biotechnology
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Biotechnology is transforming healthcare, agriculture, environmental sustainability, and industrial
manufacturing. Some of the most significant recent breakthroughs include:

1. Next-Generation Gene Editing
o Advanced CRISPR technologies, including base editing and prime editing, enable
highly precise DNA modifications.
o Potential applications include treatment of inherited disorders, cancer, and rare genetic
diseases.
Al-Driven Drug Discovery
o Atrtificial Intelligence accelerates target identification, protein structure prediction, and
drug candidate optimization.
o This significantly reduces the time and cost required for pharmaceutical development.
Synthetic Biology
o Engineering microorganisms to produce pharmaceuticals, biofuels, biodegradable
plastics, and specialty chemicals.
o Development of programmable biological systems for industrial applications.
3D Bioprinting
o Printing tissues, skin grafts, cartilage, and organ models for regenerative medicine and
drug testing.
o Long-term goal: fabrication of transplantable organs.
Cell and Gene Therapy
o CAR-T cell therapies are improving cancer treatment.
o Gene therapies are offering long-term solutions for several inherited disorders.
Microbiome Engineering
o Manipulating beneficial microorganisms to improve human health, agriculture, and
environmental remediation.
Precision Medicine
o Personalized treatments based on an individual's genetic profile, lifestyle, and
biomarkers.
MRNA Technology Beyond Vaccines
o Expanding applications in cancer immunotherapy, infectious diseases, and protein
replacement therapies.




Emerging Technologies
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The future of biotechnology is being shaped by several disruptive technologies:

Artificial Intelligence and Machine Learning in Biotechnology
Digital Biology and Bioinformatics

Single-cell Genomics

Spatial Transcriptomics

Lab-on-a-Chip Devices

Organoids and Organ-on-Chip Models
Nanobiotechnology

Biofoundries and Automated Laboratories
Genome-scale Metabolic Engineering

Quantum Computing Applications in Drug Design
Smart Biosensors and Wearable Diagnostics
Sustainable Biomanufacturing

Climate Biotechnology

Precision Agriculture

Biodegradable Biomaterials

Space Biotechnology

Major Application Areas

Healthcare

Agriculture Industry

Environment

Precision Medicine

Climate-resilient crops Biofuels

Bioremediation

Gene Therapy

Disease-resistant plants Enzyme Technology

\Waste Management

Diagnostics

Microbial Bio fertilizers Fermentation

Carbon Capture

\Vaccines

Genome Editing Bioplastics

\Water Purification




Career Pathways in Biotechnology

Research & Development

« Molecular Biologist
Genetic Engineer
Synthetic Biologist
Cell Biologist
Microbiologist
Computational Biologist

Pharmaceutical & Healthcare

« Drug Discovery Scientist
Clinical Research Associate
Regulatory Affairs Specialist
Medical Writer
Pharmacovigilance Scientist
Bioprocess Engineer

Bioinformatics & Data Science

. Bioinformatics Scientist
Computational Biologist
Al in Healthcare Specialist
Genomics Data Analyst
Systems Biology Researcher

Industrial Biotechnology

« Fermentation Scientist

. Downstream Processing Engineer
Quality Assurance (QA)
Quality Control (QC)
Process Development Scientist

Agricultural Biotechnology

. Plant Biotechnologist

« Seed Technology Expert

« Crop Improvement Scientist

« Agricultural Genomics Researcher

Environmental Biotechnology

Environmental Consultant
Wastewater Biotechnologist
Bioremediation Specialist
Sustainability Scientist




Entrepreneurship

Biotech Startup Founder
Product Development Manager
Technology Transfer Officer
Innovation Consultant

Essential Skills for Future Biotechnologists

Molecular Biology Techniques

Cell Culture

CRISPR and Genome Editing

Protein Engineering

Bioinformatics (Python, R, Linux)
Machine Learning Fundamentals
Next-Generation Sequencing (NGS)
Biostatistics

Scientific Writing

Intellectual Property and Patent Filing
Regulatory Affairs

Good Laboratory Practices (GLP) and Good Manufacturing Practices (GMP)
Communication and Project Management

Industries Hiring Biotechnology Graduates

Pharmaceutical Companies

Biotechnology Startups

Vaccine Manufacturers

Contract Research Organizations (CROs)

Contract Development and Manufacturing Organizations (CDMOs)
Food and Nutraceutical Industries

Agricultural Biotechnology Companies

Medical Device and Diagnostics Companies

Environmental and Sustainability Firms

Academic and Government Research Institutes

Future Trends (2026-2035)

Al-designed therapeutic molecules
Personalized gene therapies

Lab-grown tissues and organs

Sustainable bio-based manufacturing
Climate-resilient crops using genome editing
Precision nutrition based on genomics




Autonomous, Al-powered laboratories
Digital twins for biological systems
Synthetic cells and minimal genomes

Expansion of the global bio economy through circular biotechnology
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Dr. Suneetha V. Dean SBST

91 416 220 2661 / 2662 | 2663

dean.sbstevit.ac.in

School of Bio Sciences
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Vellore Institute of TechnologyﬂVlT),
Vellore - 632 014, Tamil Nadu, India.




