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Understanding the brain is one of the great challenges in modern science. It is 
a prerequisite and a necessity if we are to diagnose, treat and cure brain 
disorders that now constitute a huge burden on modern society, including in 
developing countries.

The Centre for Neuroscience (CNS) was established in 2009 in the centenary 
year of IISc with the goal of pursuing research towards understanding the 
structure, function and development of the brain in health and disease. This 
requires studying the brain across different levels of organization using 
molecular, cellular, systems, behavioural and computational approaches. The 
diversity of these approaches is also reflected in the varied academic 
backgrounds of the faculty at CNS, many of whom have their undergraduate 
training in areas such as Engineering, Physics and Chemistry and Biology. We 
anticipate that such diversity is not only critical if we are to understand brain 
function but also provides a stimulating research environment for our 
students, who we anticipate, will imbibe the interdisciplinary ethos essential 
to neuroscience research.

In keeping with this vision, the primary faculty perform cutting edge 
investigator driven research at different scales using different approaches and 
model systems ranging from invertebrates such as C. elegans, to rodents, to 
non-human primates as well as human subjects and patients. In addition to 
investigator driven research, the faculty also leverage the expertise of 
researchers in other departments both within and beyond the institute to 
address highly complex problems and interdisciplinary questions in 
neuroscience that lie at the interface of clinical research, engineering 
and other areas of biology. In summary, the Centre is a relatively young 
initiative that is still in its growing years and has still many paths to 
traverse. One can certainly hope that with such a vibrant interdisciplinary and 
collaborative effort, research at the Centre for Neuroscience will contribute in 
a meaningful way to brain research in the years ahead.

Overview

Genetics Neural Networks
Behaviour Computational Modelling Neurons

Action Potentials Neural Development Synapse Neuroanatomy
Histology Receptors Neurotransmitters Attention Emotion

Vision Cell Biology Neurochemistry Imaging MRI Parkinsons Disease

Alzheimers Disease Electrophysiology Attention Decision-Making

Hippocampus Motor Control Neural Circuits Axonal Regeneration Multi

Photon Imaging Genetic Engineering Neuronal Stem Cells Optogenetics
Neuropharmacology Gene Regulation Signal Processing Decisions Astrocytes
Signal Transduction Neural Development Cortex
Signal Processing Psychophysics

Neurophysiology Microscopy
Neural Coding
Oscillations
Synapses
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Transgenic and knockout mice and genome editing

In-vivo imaging of neural networks

Live cell imaging

Single molecule tracking using super-resolution microscopy

Nanoscale Organization and Regulation of Post-Synaptic Density

Animal cognition & behavior

Primate neurophysiology (single unit recordings, arrays, microstimulation, behaviour)

Human cognitive neuroscience (behaviour, fMRI, EEG, TMS, tDCS)

Research Approaches

Equipment
Multi-photon microscope-based in-vivo imaging system with sub-cellular resolution 

Two-photon microscope for live-cell imaging

Live-cell super-resolution imaging with PALM and STORM microscopes

Inverted and upright Apotome and high-speed single-molecule imaging

Virus generation and purification facility

Small animal behavior monitoring and experimentation facility

Extracellular electrophysiology in awake behaving primates

fMRI compatible EEG and TMS
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PhD Program At CNS

Students at CNS are exposed to cutting edge 
neuroscience research through the CNS faculty, 
whose interests span the gamut from 
molecular to systems and cognitive 
neuroscience. Research at CNS is highly 
interdisciplinary and reflects the diverse 
backgrounds of the faculty themselves. The 
department offers world class facilities and 
equipment together with a vibrant environment 
for research that consists of journal clubs and 
seminars. The department conducts national 
level and international level workshops 
regularly, where students get to interact with 
the best neuroscientists from India and abroad. 
As part of their PhD experience students are 
also given opportunities to travel to national 
and international conferences to present 
their research.

The CNS PhD program is designed to provide a 
solid foundation of neuro-science to all students 
including those that do not have any prior 
background/experience in neuroscience. 
Incoming first year PhD students are not pre-
assigned to an advisor but are instead asked 
to take the entire first semester to decide on the 
laboratory that they wish to join for their PhD. 
They are encouraged to talk to the faculty 
and students in each laboratory and also do a 
rotation in order to make an informed decision.

In addition, students take courses on molecular
and systems neuro- science in the first semester
and advanced readings and grant writing in the
second semester, together with relevant courses
offered by other departments.

This approach helps them to understand
and provides them an opportunity to
carry out neuroscience research in the
area that interests them the most. The
students make the final choice of their
thesis advisor/laboratory by the end of
the first semester. During the second semester
students are expected to choose
one of two advanced neuroscience
courses either in systems and cognitive
neuroscience or in molecular and cellular
neuroscience, where they get exposed to the
latest research in the field through reading and
discussion of relevant research papers, learn to
make presentations and generate original ideas
under the guidance of the course supervisors.
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PhD students are required to take a total of 

12 credits of coursework. Courses at IISc are 

rigorous and research oriented and emphasize 

understanding fundamentals rather than rote 

memory. At the end of their second year, PhD 

students are required to pass a 

comprehensive exam in which they are tested 

on their understanding of their course 

fundamentals as well as their research progress 

in the two years. They are also required to 

present their work on an annual basis in the 

form of a seminar. 

PhD students are provided with a monthly 

stipend (as per institute norms) and with 
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accommodation in the student hostels at IISc. 

Campus life at IISc is extremely vibrant with a 

broad spectrum of cultural and sports activities. 

For more details about the admissions process 

for both PhD and integrated PhD programmes 

please see 

https:/ /admissions.iisc.ac.in 
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I received my B.Tech from the Indian Institute of Technology (Bombay),

and MS and PhD from Johns Hopkins University, all in Electrical

Engineering. I completed my postdoctoral research at Carnegie Mellon

University and then joined IISc. I am fascinated by how the brain

transforms sensory information into perception.

S.P. Arun
Professor 

 T: +91 80 2293 3436 

E: sparun@iisc.ac.in
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