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	Degree
	Start date
	Completion date
	Field of study

	SASTRA University, India
	M.Tech (integrated)
	07/2012
	07/2017
	Biotechnology

	Max Planck institute for Biochemistry, Germany
	Ph.D
	09/2017
	05/2022
	Mucosal immunology, neuroimmunology

	Stanford University, USA
	Postdoctoral scholar
	11/2022
	Present
	GI/Immunology



A. Personal Statement
I have been equipping myself right from high school for a career in research and my first exposure to research was through the Research Science Initiative (RSI) program at IIT Madras (India) – which is a collaborative program by various universities in India, providing a platform and mentorship for student researchers. As part of RSI, I was able to visit SASTRA University (India) and get in contact with research groups there. On subsequently joining SASTRA for my undergraduate course, I started working in the Biofilm biology lab under Dr. C.S. Srinandan. While I started off working with biofilms, due to my interest in the gut microbiota, Dr. Srinandan offered me a project along these lines. I worked on exploring volatile markers for gut microbial dysbiosis. Further, during my internship at the University of Victoria (Canada), I was involved in a project on exploring the coral reef microbiome. Later, during my master’s thesis project in Weill Cornell (USA), I investigated the activation of CD36 and the subsequent impact on CSF-3 production in brain endothelia during post-ischemic brain injury and repair. Parallel work done in the lab on how the microbiome affected immune response in the CNS during cerebral ischemia was of great interest to me. I subsequently joined Dr. Gurumoorthy Krishnamoorthy’s lab in Max Planck Institute for Biochemistry (Germany) for my Ph.D. Dr. Krishnamoorthy’s lab specialized in CNS autoimmunity and the gut microbiome, and had published key papers to that end (Berer et al., 2017, doi: 10.1073/pnas.1711233114; Berer et al., 2011, doi: 10.1038/nature10554). They had begun working on the effects of different dietary components – like high fat, high fiber etc. using a spontaneously developing CNS autoimmunity model. Contrary to previously published results, the findings published by Dr. Krishnamoorthy’s lab implied a negative role for the gut microbiome in people susceptible to Multiple Sclerosis, and I was particularly piqued with these findings, hence joined this lab for my Ph.D. studies. The objective of my doctoral thesis was to characterize the role of the High Salt Diet (HSD) in spontaneous CNS autoimmunity using the opticospinal encephalomyelitis (OSE) mouse model. I identified changes in the blood brain barrier as key to HSD-mediated protection from disease, and got my results published as well. Additionally, I also contributed in 3 other projects in the lab - the development and characterization of an antigen-Fc fusion construct that we observed contributes to both T cell tolerance and autoantibody removal in EAE, a screen of pharmacologically active compounds where we identified compounds that affected T and B cell interactions and proliferation and explored them therapeutically in EAE, and the role of HSD in acute myeloid leukemia (AML). My long-term research interests lie in exploring the diet-microbiota-immune system interplay in aging, chronic inflammation, and other autoimmune and neurodegenerative diseases as well, with particular focus on mechanistic understanding of the influence of dietary and microbial metabolites. Having worked on diet-mediated disease protection, exploring the role of the microbiome in response to treatment interests me - it opens the possibility of coupling existing therapies with probiotics/microbiota administration, or dietary modification or even with specific metabolites. Having gained experience working with animal models of autoimmunity and AML, in addition to various molecular biology and immunological techniques, and having worked on characterization of gut microbiota, I believe I would be capable to work on projects aligning with my research interests. My PI Dr. Laren Becker has had extensive experience working on mucosal immunology as well as neurodegenerative diseases and would be able to guide me ably in my field of interest. Other members of my group also have experience working on neuroimmunology and have experience in techniques I would like to learn - mass spectrometry, single cell DNA/RNA seq, bioinformatics software and tools for large data analysis etc., and being part of this group would enable me to gain knowledge in these. Stanford University also offers several resources for postdoctoral training including for grant writing, mentoring, presentation and speaking, project design and development etc. which I would be able to avail for my career development. 
B. Positions and Honors

Positions 
2022 – Present 	Postdoctoral Researcher, Stanford University
2017 – 2022		Doctoral researcher, Max Planck Institute for Biochemistry
	
Honors


2017	M. Tech (integrated) awarded in the “First class with distinction” category
2017	“Best outgoing M. Tech (5yr integrated) student - 2017” award for academic excellence 
2012-16	Dean’s merit list scholarship for being among the top 2% of undergraduate students in the entire university 




C. Contributions to Science
1. Early Career: During my undergraduate years at SASTRA University, my first project was focused on studying gene expression in microbial biofilms, specifically genes relevant to polysaccharide breakdown and nutrient uptake. I subsequently moved to a project on exploring volatile markers for gut microbial dysbiosis. I characterized microbiota alterations in mouse models of metabolic diseases like diabetes and colitis, studied the effect of microbiota transplantation on disease phenotype and tried to characterize volatile compounds in the fecal pellets of these mice that could indicate dysbiosis or diseased state using GC/MS. I collaborated with Dr. Shannon Olson’s lab in NCBS (India) for GC/MS. I also collaborated with the electrical engineering department in my university who had developed a sensor for detecting volatile compounds. While we were successful with microbiota characterization and subsequent manipulation of disease with microbiota transplant, we had no success with characterizing volatile biomarkers. During my summer internship at the University of Victoria (Canada), I was part of a project exploring the impact of human activities in and around coral reefs, with focus on the coral reef associated microbiome. We observed that the abundance of autotrophic microbiota reduced and that of heterotrophic microbiota increased as a result of human activities around the reefs, and this would impact the entire reef ecosystem as these microbes are the primary autotrophs in that ecosystem. My contribution in this study was using epifluorescent microscopy to characterize autotrophic and heterotrophic microbiota. In my Master’s research, I characterized the role of key players in the immune system in post cerebral ischemic injury and repair. Specifically, I studied the induction of CSF-3 production in brain endothelial cells after cerebral ischemia through cell culture studies and molecular methods, working on identifying what component(s) in the ischemic brain was causing the induction of CSF-3 leading to immune cell recruitment. I also contributed in characterizing the localization of various CNS and immune cells after cerebral ischemia through immune-histochemical staining, and in studying lactate production under hypoxic conditions post cerebral ischemia and its impact on ischemia and post ischemic repair.
a. Garcia-Bonilla L, Sciortino R, Shahanoor Z, Racchumi G, Janakiraman M, Montaner J, Zhou P, Anrather J, Iadecola C. Role of microglial and endothelial CD36 in post-ischemic inflammasome activation and interleukin-1β-induced endothelial activation. Brain Behav Immun. 2021 Jul;95:489-501. doi: 10.1016/j.bbi.2021.04.010. Epub 2021 Apr 17. PMID: 33872708; PMCID: PMC8187325.
2. Graduate Career: My graduate research focused on characterizing the role of High Salt Diet (HSD) in spontaneous CNS autoimmunity. While the role of HSD in exacerbating autoimmunity has been addressed before by using induced autoimmunity models, the disease induction in induced disease models is largely artificial - with the use of adjuvants in chemicals. My research was thus very relevant as I chose to characterize HSD’s effect using a spontaneously developing disease model - because this eliminates the necessity of using adjuvants, enables a study of disease under relatively less artificial settings, helps understand the role of dietary components in the early triggering phases of disease and makes the results better translatable to humas. My primary observation was that HSD confers protection from spontaneous CNS autoimmunity, something that had not been reported previously and contrasts with previous reports reporting worsening of disease due to salt. I was able to show that altered blood brain barrier permeability was important to HSD-mediated disease protection, thus bringing into focus a role of salt in autoimmune disease distinct from those reported previously. Translated to a clinical setting, this would not only mean that HSD can potentially prevent MS development, but also that the blood brain barrier can be explored as a therapeutic target. There is also a potential for further studies to reveal the role of HSD-modified microbiota and metabolites in EAE so they can be leveraged therapeutically. I also contributed in developing a CD4 KO mouse model which can be used in studies focused on CD4+ T cells, particularly in autoimmunity. I was involved in a study on the role of HSD in acute myeloid leukemia, where we observed no effect of HSD on leukemia. This is very relevant because HSD has been shown to affect the development of other types of cancers like those of the GI tract and the skin, and our result shows that the effect of dietary components cannot be generalized across a spectrum of diseases (however similar they may be) and necessitates targeted studies. I additionally contributed in the development and characterization of MOG-Fc, an antigen-Fc fusion construct that can be used for the depletion of MOG autoantibodies and to induce T cell tolerance to MOG, hence having therapeutic potential for protecting from CNS autoimmunity. I also designed and performed a HTP screen of pharmacologically active compounds and identified compounds that affected T and B cell interactions and proliferation, and tested these compounds therapeutically in CNS autoimmunity mouse models.
a. Na SY, Janakiraman M, Leliavski A, Krishnamoorthy G. High-salt diet suppresses autoimmune demyelination by regulating the blood-brain barrier permeability. Proc Natl Acad Sci U S A. 2021 Mar 23;118(12):e2025944118. doi: 10.1073/pnas.2025944118. PMID: 33723078; PMCID: PMC7999868.
b. Janakiraman M, Krishnamoorthy G. Emerging Role of Diet and Microbiota Interactions in Neuroinflammation. Front Immunol. 2018 Sep 11;9:2067. doi: 10.3389/fimmu.2018.02067. PMID: 30254641; PMCID: PMC6141752.
c. Janakiraman M, Na SY, Krishnamoorthy G. A novel CD4 knockout mouse strain with a spontaneous frameshift mutation in the CD4 locus. PLoS One. 2022 Apr 6;17(4):e0266589. doi: 10.1371/journal.pone.0266589. PMID: 35385550; PMCID: PMC8985997.
d. Janakiraman, M., Salei, N., & Krishnamoorthy, G. (2023). High salt diet does not impact the development of acute myeloid leukemia in mice. Cancer immunology, immunotherapy: CII, 72(1), 265–273. https://doi.org/10.1007/s00262-022-03244-y
3. Postdoctoral Career: As a postdoctoral scholar, I have started focusing on the gut ecosystem, gut functionality and neuroimmune interactions during aging and age-associated diseases like AD, and the role of fermented food in modulating gut health. I expect to be able to show that dietary modifications can help with healthy aging and to contribute to possibly leveraging dietary interventions therapeutically in age associated diseases. 

D. Scholastic Performance
SASTRA UNIVERSITY
	YEAR
	SEMESTER
	CGPA (OUT OF 10)
	YEAR
	SEMESTER
	CGPA (OUT OF 10)

	2012
	Semester 1
	9.451
	2015
	Semester 6
	9.067

	2013
	Semester 2
	9.767
	2015
	Semester 7
	9.333

	2013
	Semester 2
	9
	2016
	Semester 8
	9.826

	2014
	Semester 4
	9.517
	2016
	Semester 9
	9.091

	2014
	Semester 5
	9.58
	2017
	Semester 10
	9
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90% and above s Exemplary 10
85% and above but below 90% A+ | Outstanding 9
80% and above but below 85% A Excellent 8
70% and above but below 80% B Very Good i
60% and above but below 70% e Good 6
50% and above but below 60% D Pass 5

CGPA : Cumulative Grade Point Average

SASTRA University follows Cumulative Grade Point Average (CGPA) on a
10 point scale for grading the performance of students in Examination. For conversion
to percentage, the CGPA may be multiplied by 10.




