


Before we roll ahead …

▪ Don’t take notes – just listen (relevant links will be shared, so relax)

▪ Do jot down or make mental notes of all queries, however seemingly
trivial

▪ Please, ask questions! (30-45 mins talk + 15-30 mins Q&A)







Nobel Prize in Chemistry, 2020:

Jennifer Doudna and Emmanuelle 

Charpentier, for CRISPR

Feng Zhang – pioneered 

CRISPR for medical 

applications, neurogenetics, 

even designed diagnostic 

tests for COVID-19!

SARS CoV-2: 

causative pathogen for

COVID-19

Genetic Editing

Understanding the virus

Diagnostic Tests

Vaccine Development

Treatment and 

Drug Discovery





Academic Research: 
an infographic by Katie Everson

(DataWorthSeeing)





Industrial Research: A bit different

*Optional, but useful!
MAKE MONEY, duh…

X









e.g. An emerging field like designing

“smarter” equipment by combining

biological principles with concepts from

materials science and techniques from

robotics. For instance, better prosthetic limbs.



Quantum 

simulations of 

photosynthesis?
Chemical 

synthesis of 

custom proteins?

Detecting diseases 

using AI (artificial 

intelligence)

3-D and 

optical 

imaging tools

Physics of 

polymers 

Computational 

study of evolution 

and biodiversityCOVID-19, HIV, 

Influenza, Cancer, 

Tuberculosis, …
P.S. Yes, you should learn both Bio and Math / CS 



The USP

• Truly multidisciplinary curriculum 



The USP
• Exceptionally active research faculty

• Highly visible, cutting-edge research

• Diverse areas, generous funding



The USP

• A strong culture of
undergraduate research

• Heavy emphasis on
multiple internships

• Research-oriented courses









Begin your BS-MS / BS Program

1st year: Core subjects 
2nd year: Core 

subjects / pre-majors*

3rd and 4th year: 

Professional courses

BS student?

5th year: 

MS Thesis project

Join PhD / Masters / 

Integrated PhD

PhD Program 

(usually 3-6 years)

Industrial Job

Post-doctoral studies

(variable, usual 3-5 years)

Career in academia



“Great, but where do I go from here?”

• Amazing PhD positions at top labs – future career in academia

• Industrial R&D: up-and-coming in India

• STEM-based startups: big business, infinite potential

• Specializations – Intellectual Property Rights Lawyer, Management,
Consultancy / Risk Analyst / Technical Analyst, Data Analytics, Finance, IT,
Science Communication, Forensics, Actuarial Sciences, Grant Manager,
Marketing / HR Executives, Patent Agent, etc.



Industrial R&D

Primary objectives: 

• Develop new applications / tools

• Design commercially profitable processes

• Improve existing products

• Hot fields: Biotech, healthcare, 
agriculture, environmental sciences





Wish to learn even more?

• Follow on Quora – SDC IISER Bhopal

• Voluntary outreach program by the Students’ Development Council, IISER Bhopal

• 800+ answers – all by students, for students   



Useful Links

• SDC IISER Bhopal (on Quora): 

https://www.quora.com/profile/SDC-IISER-Bhopal

• IISER Admissions page: http://www.iiseradmission.in/

• The IISER System: http://www.iisersystem.ac.in/

https://www.quora.com/profile/SDC-IISER-Bhopal
http://www.iiseradmission.in/
http://www.iisersystem.ac.in/




Example: tackling a real-life problem

Q. There is a new strain of the flu virus which is causing a epidemic 
with high mortality. You are tasked with developing a vaccine.  

Check how to safely 

study this virus in a lab

Find a drug which can 

act against this virus

Carry out clinical 

trial, then release drug

• Cell type may not resemble

human cells

• Type of virus may be

difficult to grow in lab

• Specific conditions may be

needed to make virus infect

artificially

• Millions of possible

chemicals – which one?

• Observed effects may be

misleading – only seen under

special laboratory conditions

• Money, labor, time

• Is the drug universally

applicable?

• Allergies, toxicity issues, etc.

• Dosage and frequency – need

to be checked and refined

• Reaching rural / remote areas



Check how to safely 

study this virus in a lab

Find a drug which can 

act against this virus

Carry out clinical trial, 

then release drug

• Compare with known viruses from available databases

• Decide a suitable experimental strategy

• Compare features with known viruses against which antiviral

drugs are available – computational biologists and virologists

• Find out novel features of new virus to target these –

molecular biologists and biochemists

• Computational analysis (modelling software) to predict

protein structures – biophysicists and applied mathematics

• Virtually screen chemical compounds OR synthesize new

ones – computational and organic chemists

• Consult with doctors to develop optimal strategy with

minimal side effects

• Work with policy makers and government bodies / NGOs to

effectively deliver treatment




