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CBRAIN Internships 2023 

Following is the list of CBR’s research projects. These are the only projects in which internships 

are available. In the online application form, please indicate up to 3 projects of your choice. 

Please note that allotment of internships will depend on availability and the Faculty’s 

recommendations. 

Project 01: Somatostatin interneurons in neural dynamics and oscillations 

Supervisor: Dr Chinnakkaruppan Adaikkan 

Abstract: We are interested in understanding the neural basis of memory and memory 

disorders and optimizing neuro-intervention approaches to improve the outcomes of 

dementia. Toward this goal, we take a multidisciplinary approach examining neural dynamics 

with cell-type & circuit-specificity using in vivo neurophysiology during cognitive tasks and 

molecular pathways impacting neural dynamics. Prospective interns will primarily focus on 

neural signal processing using MATLAB. Interns will investigate the impact of the loss of 

function of SST interneurons on neural oscillations occurring in various brain states and non-

invasive brain stimulations. 

Duration: 4 to 6 months, preferably between May and October 2023 

 

Project 02: Transcriptomics of microvasculature 

Supervisor: Dr Latha Diwakar 

Abstract: Vascular dementia (VaD) is the second most common cause of dementia. We have 

established predominantly small vessel vasoconstriction mouse model to study dysfunction 

of cerebral vasculature. To understand molecular players in cerebral vasculature, we are doing 

high throughput RNA Seq analysis. This has scope to further probe the role of vasculature in 

dementia. 

Duration: 3 to 6 months, preferably between May and October 2023 

 

Project 03: Investigating the link between calcium dysregulation and protein synthesis 

defect in Alzheimer's disease (AD) 

Supervisor: Prof Ravi Muddashetty 

Abstract: In this project, we are using the familial AD model system (iPSC-derived neurons) to 

understand the spatiotemporal calcium signature upon neuronal activity in AD neurons. We 

are studying how the calcium changes affect protein synthesis response in neurons, and how 

this is affected in AD.  

Duration: 6 months, preferably between May and October 2023 

 

https://www.cbr.iisc.ac.in/people/chinnakkaruppan_adaikkan/
https://www.cbr.iisc.ac.in/people/latha-diwakar/
https://www.cbr.iisc.ac.in/people/ravi_muddashetty/
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Project 04: Studying the epi transcriptomic changes in Alzheimer's disease (AD) 

Supervisor: Prof Ravi Muddashetty 

Abstract: Here, we are studying the epi transcriptomic changes of 2'O Methylation and m6A 

modification on the RNAs. We are investigating the levels and patterns of these RNA 

modifications in control and AD neurons, at the level of synapses and whole neurons. Further, 

we are trying to delineate the role of RNA modifications in regulating synaptic and neuronal 

translation.  

Duration: 6 months, preferably between May and October 2023 

 

Project 05: Examining the defective energy metabolism in Alzheimer's disease (AD) 

Supervisor: Prof Ravi Muddashetty 

Abstract: In this project, we are focusing on two aspects. In the first one, we are investigating 

the mitochondrial translation defect in AD. We aim to understand how the defective 

mitochondrial translation contributes to the dysregulated ATP production in AD neurons. In 

the second part, we are studying the link between energy metabolism and protein synthesis 

by measuring the levels and activity of AMPK. We plan to use sensors of AMPK to monitor its 

activity in control and AD neurons (familial AD and APOE4 model system).   

Duration: 6 months, preferably between May and October 2023 

 

Project 06: Identifying nuclear-encoded mitochondrial DNA in the Indian population 

Supervisor: Dr Shweta Ramdas 

Abstract: We will identify mitochondrial DNA that has embedded into the nuclear genome 

using whole-genome sequencing data and quantify this variation in Indian populations. 

Duration: 3 to 6 months, preferably between May and October 2023 

 

Project 07: Estimating constraint in non-coding variation in a cohort of Indian genomes 

Supervisor: Dr Shweta Ramdas 

Abstract: This project involves bioinformatic analysis of whole-genome sequence data to 

identify regions of the genome under mutational constraint and identify unique signatures of 

this constraint in Indian populations. 

Duration: 3 to 6 months, preferably between May and October 2023 

 

 

https://www.cbr.iisc.ac.in/people/ravi_muddashetty/
https://www.cbr.iisc.ac.in/people/ravi_muddashetty/
https://www.cbr.iisc.ac.in/people/shweta_ramdas/
https://www.cbr.iisc.ac.in/people/shweta_ramdas/
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Project 08: Role of tDCS in Neurocognition 

Supervisor: Prof Thomas Gregor Issac 

Abstract: To understand the mechanism of Transcranial Direct Current Stimulation (tDCS) and 

its utility in clinical research, especially with regard to its emerging role in neuromodulation in 

neurocognitive disorders. TDCS is already used as an adjuvant treatment for depression, 

anxiety, and persistent auditory verbal hallucinations in psychotic conditions. This internship 

would help the candidate conceptualise, develop and conduct studies utilising tDCS in various 

neurocognitive conditions especially related to aging. 

Duration: 3 months, preferably from May to July 2023 

 

Project 09: Role of tACS in Neurocognition 

Supervisor: Prof Thomas Gregor Issac 

Abstract: Transcranial Alternating Current stimulation (tACS) has good initial emerging 

evidence for utility in mild dementia and in predementia conditions. This is a very novel work 

being initiated especially from India. The interested candidates would be exposed to the 

mechanism and utility and would be able to have a comprehensive understanding about 

applications of tACS. 

Duration: 3 months, preferably from May to July 2023 

 

Project 10: CSENSE (CBR-SENSory health in the Elderly) 

Supervisor: Prof Thomas Gregor Issac 

Abstract: Neurosensory deprivation can result in end organ damage. The proprioceptive 

sensation pathways in aging are seldom given any importance when compared with visual and 

auditory sensory issues. Our lab is initiating novel work using biothesiometry for identifying 

various grades of proprioceptive dysfunction and exploring its links with cognition. 

Duration: 3 months, preferably from May to July 2023 

 

Project 11: Next-generation sequencing of human DNA samples 

Supervisor: Dr Khader Valli Rupanagudi 

Abstract: In this project, the intern will get trained in the isolation of DNA from human blood 

samples, quantification and quality check of DNA, library preparation, quantification and QC 

of the libraries for an NGS experiment, and sequencing on multiplexed libraries on the NGS 

system. They will also have the opportunity to get trained in human genotyping experiments 

using an array. 

https://www.cbr.iisc.ac.in/people/thomas-gregor-issac/
https://www.cbr.iisc.ac.in/people/thomas-gregor-issac/
https://www.cbr.iisc.ac.in/people/thomas-gregor-issac/
https://www.cbr.iisc.ac.in/group/clinical-scientific-staff/
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Duration: 2 to 3 months, preferably between May and July 2023 

 

Project 12: Biomechanical evaluation of cognitive-motor control of gait and posture to study 

the modulatory effects of brain reserves 

Supervisor: Dr Albert Stezin Sunny 

Abstract: Cognitive-motor control (CMC) of gait and posture involves the allocation of 

cognitive resources to maintain normal gait and posture in different circumstances. This 

project attempts to evaluate CMC and its decline in normal aging as a function of cognitive 

and motor reserves. Gait analysis and posturographic evaluations will be performed to 

identify deviations from normal CMC by using dual-task cognitive-motor interference with 

differential cognitive and motor loads. The breakdown of CMC will be evaluated in terms of 

cognitive reserves and motor reserves evaluated using surrogate clinical and brain imaging 

markers.  This study would help identify people at pathological risk of falls. 

Duration: 3 months, preferably from May to July 2023 

 

Project 13: Characterization of early gait and balance dysfunction to differentiate 

physiological and pathological aging and predict the risk of neurodegenerative diseases 

Supervisor: Dr Albert Stezin Sunny 

Abstract: Gait is a high-level, cognitively demanding, and precisely controlled task. Any 

pathological condition of the brain affecting the      neuroanatomical gait circuits can cause 

clinically appreciable gait dysfunction. This study attempts to identify the changes in the 

spatiotemporal gait parameters in Alzheimer's disease and Parkinson's disease to identify 

early discriminatory characteristics. 

Duration: 3 months, preferably from May to July 2023 

 

Project 14: What part do co-pathologies play in the progression of dementia? 

Supervisor: Dr Sivaprakasam Ramamoorthy 

Abstract: The rate of dementia among people with Alzheimer's disease varies greatly. In other 

words, the cognitive abilities of some Alzheimer's disease patients rapidly deteriorate after 

the disease is diagnosed, while the cognitive abilities of others can remain relatively 

unchanged for decades despite having the disease. In order to accurately predict the course 

of the disease, customize treatment options, and provide quality care to patients, it will be 

necessary to disentangle the molecular complexities underlying this variability. In this project, 

we will explore the part played by co-pathologies in the progression of dementia.  

Duration: 6 months, preferably from May to October 2023 

https://www.cbr.iisc.ac.in/group/clinical-scientific-staff/
https://www.cbr.iisc.ac.in/group/clinical-scientific-staff/
https://www.cbr.iisc.ac.in/people/sivaprakasam-ramamoorthy/
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Project 15: The role of regional tau pathology in cognitively resilient and vulnerable 

Alzheimer’s patients.  

Supervisor: Dr Sivaprakasam Ramamoorthy 

Abstract: The rate of dementia among people with Alzheimer's disease varies greatly. In order 

to accurately predict the course of the disease, customize treatment options, and provide 

quality care to patients, it will be necessary to disentangle the molecular complexities 

underlying this variability. This project will be an investigation into the role of regional tau 

pathology in cognitively resilient and vulnerable Alzheimer’s patients. 

Duration: 6 months, preferably from May to October 2023 

 

Project 16: Sex-specific differences in the locus coeruleus during early Alzheimer’s disease 

(AD) 

Supervisor: Dr Smitha Karunakaran 

Abstract: AD is more prevalent in women than men. We study the sexually dimorphic 

brainstem nuclei locus coeruleus (LC), which is one of the earliest sites of Alzheimer’s 

pathogenesis. We have established a fundamental role for LC in the early pathogenesis of AD. 

Currently, we are trying to understand the molecular heterogeneity in these neurons in a sex-

specific manner. 

Duration: 3 to 6 months, preferably between May and October 2023 

 

 

https://www.cbr.iisc.ac.in/people/sivaprakasam-ramamoorthy/
https://www.cbr.iisc.ac.in/people/smitha-karunakaran/

