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On behalf of the jury, I congratulate you on receiving the Infosys Prize 2023 in Life Sciences. Your groundbreaking work on G-protein coupled receptors, 
or GPCRs, has discovered mechanisms by which the structural biology and biophysical properties of the receptors couple to downstream processes. 
Your group has shown how GPCR signaling can be specifically engineered, an important discovery that can enable the design of novel drugs. 

Mriganka Sur 

The Infosys Prize 2023 in Life Sciences is awarded to Prof. Arun Kumar Shukla for his outstanding contributions to the biology of G-protein coupled receptors (GPCRs), a 
key component of cell function. His studies have elegantly illustrated mechanisms that selectively activate signaling pathways downstream of GPCRs. These and other 
discoveries provide fundamental understanding of the context-dependent functions of GPCRs and suggest a new framework for the design of novel therapeutics.   

LIFE SCIENCES 

SCOPE AND IMPACT OF WORK
The overarching theme of Prof. Arun Shukla’s research is to understand the 
structure, function and regulation of G-protein coupled receptors (GPCRs), a 
fundamental component of cellular function. Cells—the basic architectural 
unit of our tissues and organs—communicate with each other to change their 
size, shape, and function. Misregulation of cell-cell signaling can result in 
developmental defects, cancers, heart diseases, and brain disorders. A crucial 
mechanism of signaling is through GPCRs, which are intricately involved in 
almost every physiological process in our body. Approximately half of currently 
prescribed medicines exert their therapeutic effects through these receptors, 
including therapeutics prescribed for hypertension, heart diseases and 
neurological disorders. Prof. Shukla’s work has demonstrated that selectively 
engaging one of two major pathways downstream of GPCRs using specific 
activators, or agonists, may help minimize the side effects of commonly 
prescribed medicines. The concept of biased agonists that can direct GPCR 
signaling can also be harnessed to develop drugs for many human diseases. 
 
Arun Kumar Shukla has established a platform for synthetic antibody technology 
and successfully employed it to design sensors to probe GPCR activation, as 
well as modulators to control GPCR trafficking and signaling. These tools have 
far-reaching implications for illuminating novel aspects of GPCR biology. A 

central aspect of his research program is to understand the structural biology of 
membrane proteins such as GPCRs and their signaling complexes. His advocacy 
and leadership have led to the establishment of national facilities for cryo-
electron microscopy, a technology that is vital for the progress of fundamental 
science in India. 

CITATION BY THE JURY
Prof. Arun Shukla has made far-reaching contributions to our understanding of 
G-protein coupled receptors, with a focus on understanding their activation, 
signaling and regulation. GPCRs are one of the most important classes of 
drug targets. Prof. Shukla’s research has refined the conceptual framework of 
pathway-selective activation in GPCRs. His group has discovered a novel GPCR 
signaling mechanism demonstrating that even partially engaged receptor-effector 
complexes can mediate downstream signaling. This discovery challenges the 
longstanding notion in the field of GPCR biology that complete engagement 
of signaling effectors with GPCRs is a prerequisite for their functions. His 
laboratory has shown that even a single change on a GPCR can make a decisive 
contribution to its coupling with other proteins and its activation. His group has 
provided the GPCR community with important research tools that demonstrate 
the feasibility of skewing GPCR signaling in desired directions.

Indian Academy of Sciences and the Indian National Science Academy. He is 
a recipient of many honors, notably the Shanti Swarup Bhatnagar Prize and a 
Senior Fellowship of the DBT Wellcome Trust India Alliance. In addition to his 
scientific leadership, as evident in his team’s outstanding record of publications, 
he is a strong advocate for fundamental science and a committed mentor for 
Ph.D. students and other trainees. 



DESIGNING SAFER MEDICINES FOR ALL
According to a recent WHO report an estimated 1.28 billion adults aged 30–
79 years worldwide suffer from hypertension. Medications used to control 
hypertension work by targeting specific areas in the cell. However, these 
life-saving medications can have several unpleasant side-effects. Not just 
hypertension, but medications used for many other conditions can have these 
side-effects and make individuals reluctant to take them.  How can vital drugs 
for hypertension and other conditions such as heart disease, asthma, and 
schizophrenia be made safer with minimal side-effects? 

The answer lies in the biology of a component of living cells called G-protein 
coupled receptors or GPCRs. Many drugs used to treat hypertension and 
other conditions are typically designed to target GPCRs. Prof. Arun Shukla is 
a structural biologist who works on the biology of G-protein coupled receptors 
(GPCRs), a key component of cell function. Around half of currently prescribed 
medicines for hypertension work through these receptors. 

What are G-protein coupled receptors? All living cells keep their fundamental 
functions going by moving ‘information’ within the cell, and from within the cell 
to the outside and vice-versa. This constant ‘trafficking’ of information is carried 
out by protein molecules called ‘receptors’. Among these are the G-protein 

coupled receptors that reside on the surface of the cell that respond to various 
external signals. GPCRs are the largest and most important of these receptors 
as they carry out several important functions of the cell that are important for 
the human body. GPCRs help to regulate several important functions in the 
human body such as sensations, growth, and hormone responses. In addition, 
many drugs that are used to treat various conditions such as mental disorders, 
cancer, hypertension and cardiac conditions are designed to target GPCRs. 
Researchers estimate that between one-third and one-half of all marketed drugs 
act by binding to GPCRs. Therefore, a deeper understanding of how GPCRs 
function can help design drugs that are effective and have minimum side-effects. 

Prof. Shukla’s laboratory has utilized a platform for synthetic antibody technology 
and leveraged this to develop sensors to probe the functions of GPCRs. 
Using combinatorial biology and directed evolution, Prof. Shukla created tiny 
‘nanomachines’.  Using these nanomachines, Shukla has determined that even 
a single change in GPCR can make a difference in how it couples with other 
proteins and gets activated. Data from Arun Shukla’s research can help design 
better drugs that are precise in how they target cells. This will also help reduce 
side-effects for those who are prescribed these medicines for chronic conditions.  




