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Inside India’s rise as a biofoundry hub

High-speed labs in Delhi and Chennai promise to turn microbes into industrial
workhorses, but the country needs more trained people to propel its synthetic

biology ambitions.
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In asleek laboratory in New Delhi, robots click and whirl as genetic blueprints are
assembled with machine precision. Here, inside India’s first publicly funded
biofoundry, researchers are reprogramming bacteria and yeast to manufacture fuels,
cosmetics, and specialty chemicals, all at a pace once unimaginable in conventional
labs.

Housed at the International Centre for Genetic Engineering and Biotechnology
(ICGEB), the facility is part of a growing network of high-tech biofoundries
transforming how biological products are designed and produced. Using
automation, artificial intelligence, and synthetic biology, these labs can build and test
dozens of genetically engineered organisms in parallel, condensing what once took

months into weeks.

“It’s like designing your dream car,” said Syed Shams Yazdani, who heads the synthetic
biology group at ICGEB. “Only here, the chassis are microbes — and the speed, scale,

and precision are radically different from what we had even a few years ago.”



At the heart of this transformation is a process known as DBTL: Design, Build, Test,
Learn. Computational models first map out genetic circuits or metabolic pathways
for a desired function. Robots and software then assemble the genetic components
and test the engineered organisms in parallel reactors. The results feed back into Al

models, refining the next design — a tight loop that accelerates innovation.

The ICGEB team is starting with Escherichia coli and Saccharomyces cerevisiae,
workhorse species in biotech, to engineer microbial strains capable of producing
first- and second-generation ethanol, as well as cosmetic and fuel molecules. As the
system matures, more complex organisms such as fungi and algae are expected to

follow.

A national push

The Delhi biofoundry is part of a broader initiative under India’s BioE3 policy, aimed
at expanding the country’s bioeconomy. Launched by the Department of
Biotechnology, the programme reflects a global trend -- treating biology as a
programmable platform, akin to computing or electronics.

“Biofoundries help avoid product stagnation and attract investment in new bio-based
technologies,” said Taslimarif Saiyed, CEO of the Centre for Cellular and Molecular

Platforms (C-CAMP) in Bengaluru. “We need a critical mass of such facilities.”

Other hubs are emerging. At the Indian Institute of Technology (IIT) Madras in
Chennai, researchers are adapting years of strain engineering experience into a
streamlined, industry-ready biofoundry model. The facility, supported by the Tamil
Nadu government and TICEL Biopark, will serve both startups and established

companies.

Where one PhD student might previously have focused on a single microbial strain,
researchers now routinely develop and optimise a dozen engineered organisms each
year. These include indigenous and extremophile strains, helping reduce dependence
on imported or patented microbes.



“The focus is not just on the organisms, but on entire processes,” said Jayaraman, a
bioengineer at IIT Madras. “For example, we're developing systems that can break
down tough plant materials like lignin — turning them into valuable chemicals. It’s a

one-stop shop for industry.”

From cosmetics to global collaboration

One area of rapid progress is the animal-free production of compounds like
hyaluronic acid — a cosmetic ingredient traditionally derived from animal tissue or
pathogenic bacteria. At the BIRAC-supported Chennai biofoundry, scientists are
designing mammalian cell lines that can thrive in serum-free media, eliminating the

need for components such as bovine serum albumin.

“Globally, we’re seeing biofoundries begin to collaborate more — sharing
infrastructure and expertise to tackle major challenges,” said Yazdani. Indian facilities
are adopting the same approach, building shared platforms and knowledge

networks.

Yet the field faces obstacles. Chief among them is a shortage of skilled personnel.
India currently lacks trained talent in key areas such as strain engineering and

bioprocessing, both among students and faculty.

To keep pace with demand, students need practical training at universities and
specialised finishing schools tied to biofoundries to accelerate their entry into the

biotech workforce, Saiyed said.

Regulatory frameworks will also need to keep pace with emerging applicationsin
agriculture and industry. While synthetic biology builds on decades of genetic
engineering, robust compliance systems must evolve to match the scale and

complexity of these new tools, he said.
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