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CURRICULUM VITAE

Shashi Kant, Ph.D.

PERSONAL INFORMATION

Address 7492 Tormes, Grand Prairie -75054, Texas, USA
Phone: 214-438-7974 (Mobile)
E-mail: shashikantpgi@gmail.com

ACADEMIC RANK AND POSITION

Primary: Professor (Tenured), Department of Medicine, University of Texas at Tyler School of Medicine,
Texas, USA.

Secondary: Associate Professor, Department of Cellular and Molecular Biology, University of Texas
Health Science Center at Tyler, Tyler, Texas, USA.

Phone:+1-903-877-7684; E-mail: Shashi.kant@uthct.edu; Shashi.kant@uttyler.edu

Courtesy faculty appointment:

Clinical Associate Professor, Department of Pharmacy Practice, Texas Tech University Health Science
Center, Dallas, Texas; June 2021-present

PREVIOUS FACULTY AND MAJOR APPOINTMENTS

Professor (Term-Tenure), Department of Medicine, University of Texas at Tyler School of Medicine,
Texas, USA. Sept 2025 -

Associate Professor (Term-Tenure), Department of Medicine, University of Texas at Tyler School of
Medicine, Texas, USA. Dec 2022 - Aug 2025

Associate Professor (Tenure-track), Department of Pulmonary Immunology, UT Health Science Center
at Tyler, Tyler, Texas; Apr 2020 - Dec 2022

Associate Professor, Texas Tech University Health Science Center, Dallas, Texas; Aug 2019-Mar 2020
Assistant Investigator, Baylor Institute for Inmunology Research, Dallas, Texas; Nov 2014 - Jul 2019
Assistant Professor, Department of Immunology, University of Texas Southwestern Medical Center,
Dallas, Texas; Jan-Nov 2014

Research Scientist, Office of Global Health, University of Texas Southwestern Medical Center, Dallas,
Texas; May 2013 - Dec 2013

Postdoctoral Researcher, Department of Internal Medicine, University of Texas Southwestern Medical
Center, Dallas, Texas; Jan 2008 — Apr 2013

Research Fellow, Department of Microbiology, SGPGIMS, Lucknow, India; Mar 2004 - Nov 2007

Past Courtesy faculty appointment:

Adjunct Assistant Professor, Department of Immunology, University of Texas Southwestern Medical
Center; Nov 2014 - Dec 2021

Adjunct Assistant Professor, Baylor University Institute for Biomedical Studies, Waco, Texas; (Sept 2015-
Jul 2019)

EDUCATION

a. Graduate Education:

e Bachelor of Science, Lucknow University, Lucknow, India; 1994

e Bachelor of Law Literature, Lucknow University, Lucknow, India; 1997

e Master of Science, BBA University, Lucknow, Lucknow, India; 2004
Dissertation title: Isolation and genotyping of Helicobacter pylori from dental plaque: an extra
gastric reservoir.
Supervisors: Prof. A. Ayyagari & Prof. SK Dwivedi
Executive MBA (Health Care Management), Soules College of Business, UT Tyler, Tyler,
Texas, USA. 2024
Capstone Project title: An academic scientist’s transition to a biopharmaceutical entrepreneur.
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b. Ph.D.: BBA University, Lucknow, India; 2009
Thesis title: in vitro and in vivo study of host responses induced by ethambutol resistant
Mycobacterium tuberculosis.
Supervisors: Prof. A. Ayyagari & Prof. SK Dwivedi
c. Postgraduate Training:
Postdoctoral fellow; Jan 2008 to Apr 2013
Supervisor: Dr. Tawanda Gumbo, University of Texas Southwestern Medical Center, Dallas,
Texas, USA

RESEARCH GRANTS
Active

1.

Short course combination regimens for treatment of Mycobacterium avium pulmonary disease: a
translational bench-to-bedside approach.

1 R0O1 AI179827-01, (PI: Kant) 12/08/2023-11/30/2028

NIAID $2,772,116

This proposal seeks to define new regimens of drugs at optimal dose combinations to cure pulmonary
Mycobacterium avium complex (MAC) infections for which current therapeutic regimens are empirical and
clinical trial evidence to guide precision dosing is lacking.

2. PK/PD optimized combination regimen for treatment of Mycobacterium avium pulmonary disease.
Role: PI 11/1/2023-10/31/2026 (NCE)
Cystic Fibrosis Foundation. $299,763

3. NTM Research and Education grant, UT Tyler (PIl: Kant). 2023-ongoing; $80,000.

4. Unrestricted Education Grant, Paratek Pharmaceuticals. 2026-ongoing; $8500.

PENDING

1. Medical Education Grant, INSMED. Sept, 2026; $45,000.

2. Preclinical development of inhaled teixobactin to treat pulmonary Mycobacteroids abscessus infections.
NIAID; SBIR, Role- Co-l, (Requested total cost $2,170,068) [Sept, 2026].

3. CLEAR: Chemotherapy for Lung disease caused by Mycobacterium avium complex; Effective and Rapid.
RO1, Role:PI, Paratek Pharmaceuticals. (Aug, 2026).

4. Interdisciplinary NexGen TB research Advancement Center (IN-TRAC). NIH/NIAID (June 2026).

5. Breathing Cure: novel analogs, delivery vehicles, and delivery methods to treat Mycobacterium abscessus
pulmonary disease. UT Tyler School of Medicine Seed Grant, June 2026.

6. Bedaquiline resistance profiling to inform probably phenotypic susceptibility to Mycobacterium tuberculosis.
UT Tyler School of Medicine Seed Grant, June 2026.

7. Optimizing double Beta-lactam-beta-lactamase inhibitor combination for treatment of Mycobacterium
abscessus pulmonary disease. UT Tyler School of Medicine Seed Grant, June 2026.

8. Deciphering novel drug resistance pathways in Mycobacterium tuberculosis. 2026 |deas Grants. Application

ID: 2058586. Pl — Vitali Sintchenko, Role: Co-I, University of Sydney, Australia. (National Health and Medical
Research Council, Australian Government; Requested Sub-Award total cost $73,480)

RECENTLY SUBMITTED, NOT FUNDED

1.

2.

3.

Pharmacokinetic/Pharmacodynamic Optimization of Antimicrobial Regimens for Mycobacterium abscessus
pulmonary disease (OPTIMAB). R01, Role:PI, NIAID. (Requested total cost $3,432,046)

CLEAR: Chemotherapy for Lung disease caused by Mycobacterium avium complex; Effective and Rapid.
RO1, Role:PI, Paratek Pharmaceuticals. (No direct Cost, only drugs for the proof-of-concept clinical study).
De-Risking Clinical Trials of Dual B-Lactam and B-Lactamase Inhibitor Therapy for Mycobacterium
abscessus. R21, Role:Co-l, NIAID. (Requested Sub-Award total cost $104,299)

Preclinical Proof-of-Concept Studies for Pharmacokinetics and Pharmacodynamics Optimization and
Repurposing Known Drugs to Optimize Treatment of Buruli Ulcer (SPARK). 1R21TR006176-01. (Requested
total cost $393,072). [Not Discussed].
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5. Preclinical development of inhaled teixobactin to treat pulmonary Mycobacteroids abscessus infections.
NIAID, 1R44A1200640-01; SBIR, Role- Co-I, (Requested total cost $2,170,068) [Discussed, Not Funded].

6. Preclinical proof of concept pharmacokinetics/pharmacodynamics studies to optimize treatment of Buruli
ulcer. TR005147-01A1; R21, Role: PI, NIH NCATS (Requested total cost $393,072). [Not Funded].

7. DREAM - Developing Regimens for Effective Antimicrobial therapy for Mycobacterium abscessus lung
disease. Role: PD/PI, 1R01AI195839-01, NIAID (Requested total cost $3,353.713) [Not Discussed].

8. Multi-State Study Examining Nontuberculous Mycobacterium (NTM) Disease Burden Using Hospital
Discharge Data. Role: PD/PI, AN # 5122318NIHLBI (Requested total cost $309,727). [Not discussed].

9. Interactions between Mycobacterium ulcerans, skin microbiome, and nutrition in Buruli ulcer healing for
improved treatment strategies [MicroBUiome-N Study]. Role: Co-I, Dioraphte Foundation Proposal for Skin
Neglected Tropical Diseases, The Netherlands (CfP-NTD2025). (Requested total cost €752,231). [Not
Funded].

10. Establishing preclinical pharmacokinetic/pharmacodynamic evidence-base to inform and develop optimized
treatment regimens of Mycobacterium abscessus pulmonary disease. 1R01AI182164-01A1, NIAID
(Requested total cost $3,236,955). (Discussed, Not Funded).

11. Diagnostic and Multimodal Therapeutic Strategies for AMR Gram-Positive Bacteria. RFA-AI-23-065, Centers
of Excellence for Translational Research (CETR) (U19 Clinical Trial Not Allowed). Participating institutions:
Northeastern University, UT Health Science Center at Tyler, Rutgers New Jersey Medical School,
Novobiotics, LLC, Microbiotix. (Submitted April 2024, [Not Discussed]

12. Carbapenem-assisted regimens for multi-drug-resistant tuberculosis (CARE-TB) in children. 2 RO01
HD099756-06 (Renewal of RO1 Al179827-05, Not Discussed].

13. Novel engineered bacteriophage for the treatment of drug-resistant Mycobacterium tuberculosis infections.
RO1, PI-Role (Co-l) NIAID (Requested Total Cost $3,530,000) [Submitted Sept 2024, not discussed)].

14. Uncovering the mechanisms of resistance to novel anti-tuberculosis drugs using multi-omics. 2024 Ideas
Grants. Application ID: 2037194. Pl — Xiaomei Zhang, Role: Co-I, University of Sydney, Australia. (National
Health and Medical Research Council, Australian Government)

15. TB-ACQUIRE: A multi-omics approach to unravel tuberculosis drug resistance acquisition. 2025 Ideas
Grants. Application ID: 2046687. Pl — Xiaomei Zhang, Role: Co-I, University of Sydney, Australia. (National
Health and Medical Research Council, Australian Government)

COMPLETED

1. PK/PD-optimized cephalosporin combination regimens for children with MDR-TB.
1R01HDO099756 (PI: Kant) 9/1/2019-8/31/2026
NIH/NICHD $1,629,565
The major goal of this project was to develop an oral, child-friendly treatment regime by repurposing
cephalosporin in combination with fluoroquinolone and oxazolidinones.

2. Oral short-course pan-TB regimen with optimal dose combination of Omadacycline, delamanid, and
OPC-167832. (Pl: Kant). UT Tyler Internal Grant Award, 06/01/2023-05/31/2024; $30,000.

3. The effect of VraS mutation on S. aureus gene expression and signaling network crosstalk.
(PI: Abdelaziz; Co-l: Kant) UT Tyler Internal Grant Award, 06/01/2023-05/31/2024; $30,000.

4. Omadacycline drug susceptibility testing against Mycobacterium avium complex and Mycobacterium
kansasii. Contract terminated due to disagreement on timeline)

Role: PI 01/02/2024 to 09/30/2024
Paratek Pharmaceuticals $104,574

5. Reinforcing old warriors to treat Mycobacterium kansasii in shorter duration. [Role: PI]
1R21AI1148096 (PI: Kant) 9/1/2020-8/31/2023
NIH/NIAID $412,862 (Direct)

The maijor goal of this project was to optimize the dose of isoniazid, rifampin, and ethambutol for the treatment
of M. kansasii.

6. NTM Research and Education grant from Executive Vice President of UT Health Affairs. (PI: Kant). 2022;
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10.

11.

12.

13.

14.

15.
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$15,000.

Novel short course chemotherapy for treatment of M. kansasii.

2018 ATS Foundation Research Grants (PI: Kant) 01/01/2019-12/31/2020
American Thoracic Foundation $50,000

The major goal of this project was to design an oral treatment regimen combining rifampin with moxifloxacin
and tedizolid with the aim to shorten the therapy duration to less than one year.

University of Texas System STARS Award Sep 2020 to Aug 2022 $250,000
The grants award was to set up the BSL2/BSL3 laboratory and procure the equipment required for my
research at the UTHCT, Tyler, Texas.

Diagnosis of the Period of Infectiousness in Drug-Resistant Tuberculosis, TR01AI116175-01
Funding agency: NIAID; Dates of funding: 01/01/2015-12/31/2019  Role: Co-investigator

Hollow Fiber System Sub-Grant, Critical Path to TB Drug Regimen (HFS-TB), OPP1031105
Funding agency: Critical Path Institute; Dates of funding: 10/1/2013-07/31/2019; Role: Co-investigator

Quantifying infectiousness of undiagnosed tuberculosis cases and the impact of enhanced
community based active case finding strategy using novel diagnostic tools —a randomized controlled
trial. OISE-16-62106-1 04/22/2016 — 04/30/2019

Funding agency: Civilian Research & Development Foundation (CRDF); Role: Co-investigator

Pharmacometric Optimization of Second-Line Drugs for MDR Tuberculosis Treatment.
1R01AI116155-01

Funding agency: NIAID; Dates of funding: 11/01/2014-10/31/2019  Role: Co-investigator
Improving Combination Chemotherapy of Tuberculosis: A Computational Approach,

1 RO1 Al125454-01; Dates of funding: 7/01/2016-06/30/2020

Funding agency: NIAID Role: Co-investigator

A human lung-orientated approach to correlates of risk in tuberculosis-The TB-HART study, R5 576
889; MRC (South Africa); Dates of funding: 2015-2019 Role: Co-investigator

Short Course Therapy for MDR-TB Based on PK/PD Answers for Biological Variability,
1R56A1111985; Dates of funding: 8/01/2014-07/31/2016
Funding agency: NIAID Role: Co-investigator

OTHER FOREIGN SUPPORT

Joint supervision of an MD/PhD student (Vanessa Bermudez Vogensen). Supervisor Dr. Onno W. Akkerman,
Department of Pulmonary diseases and Tuberculosis, University Medical Center Groningen, The
Netherlands. Thesis title “PK/PD of moxifloxacin and levofloxacin in combination with rifampicin in isoniazid-
resistant Mycobacterium tuberculosis using the hollow-fiber system model”. 2023.

APRC 2024 (The 9th Asia Pacific Region Conference of the International Union Against Tuberculosis and
Lung Disease), April 26-29, 2024, at the Taipei International Convention Center (TICC) in Taipei, Taiwan,
supporting air travel, registration, and lodging while attending the conference as an invited speaker.
MICROCON2023, organized by KGMC, Lucknow, India (Nov 24-26, 2023), supported local travel while
attending the conference as an invited speaker.

University of Cape Town, South Africa support and sponsorship for conferences and research work in South
Africa for human TB cavity work, sponsor of graduate students, and antimicrobial resistance work [CAMRA,
and South African MRC based funding]: 2014-2019

HONORS and AWARDS



2025
2025
2024
2023
2023

Shashi Kant, Ph.D.
Nomination for membership of UT Tyler Award Promotion & Tenure Committee
UTTSOM Award for Excellence in Basic Research
Nomination for the Dean’s Award for Outstanding Achievement
Term-Tenure, approved by the Board of Regents of The University of Texas System.
Membership to the National Society of Leadership and Success (NSLS), as recognition of an
exemplary student by UT Tyler.

2023-24 Scholarship from the Office of Faculty Affairs and Professional Development for EMBA (Health

2020
2018
2014
2009
2009
2007
2007
2007
2006
2005

Care Management) at UT Tyler.

UT System Rising STAR Award.

ATS Foundation/INSMED Research Award in nontuberculous mycobacteria (NTM) lung diseases
Interscience Conference of Antimicrobial Agents and Chemotherapy (ICAAC) press release.
Postdoctoral travel award, American Society for Microbiology.

Interscience Conference of Antimicrobial Agents and Chemotherapy (ICAAC) press release.
Corporate Activities Program student travel award, American Society for Microbiology.
International Travel Award, Council of Science and Industrial Research, India.

International Travel Award, Ministry of Science and Technology, Government of India.

Best paper of the year in Mycobacteriology, Indian Association of Medical Microbiologists.
Junior Research Fellowship, Indian Council for Medical Research, India.

6. PROFESSIONAL MEMBERSHIPS AND SOCIETIES

Professional organizations

¢ Infectious Diseases Society of America, 2022-

American Society for Microbiology, 2007-

American Thoracic Society, 2018 -

American Association of Colleges of Pharmacy, 2019-2021

Indian Association of Medical Microbiologists, 2005

Working Group on new TB drugs (WGND), Stop TB Partnership, 2014-

RePORT India Phase Il Basic Science Working Group, 2021-

NTMnet, Nontuberculous Mycobacteria Network European Trials Group, Nov 2024-
National Tuberculosis Coalition of America, 2025-

Scientific grant reviews

e Special Emphasis Panel/Scientific Review Group, PROGRAM PROJECTS: TUBERCULOSIS
RESEARCH UNITS (TBRUS) ZRG1 IIDA - L (40), 2026

e Special Emphasis Panel/Scientific Review Group 2026/01 ZRG1 IIDA-U (40) P. Combating
Antibiotic-Resistant Bacteria Interdisciplinary Research Units (CARBIRUSs), 2025

e Special Emphasis Panel/Scientific Review Group ZAI1-LG-M-M1: NIAID Investigator-Initiated
Clinical Trials for Infectious Diseases, 2025

¢ Anti-Infective Resistance and Targets (AIRT) study section. 2024

NIH Study Section 097 ZAl1-JBS-M-C1 [SBIR Contract Solicitation (PHS 2021-1) for Small

Businesses]; 2023

Topics in Drug Discovery and Molecular Pharmacology. DCAI-U(90) DMPA. 2023

NIAID Investigator Initiated Program Project; 2023

Special Emphasis Panel/Scientific Review Group 2023/01 ZAI1 DF-W (J1) 1; 2022

NIH Study Section (Drug Discovery and Mechanisms of Antimicrobial Resistance); 2022,

2023

NIH Study Section (Maternal and pediatric pharmacology and therapeutics); 2021-

¢ NIH Study Section Small Business: Anti-infective Therapeutics Special Emphasis (AIDC 12);
2021

¢ Deutsche Forschungsgemeinschaft (DFG), German Research Foundation; 2021

e NIH Early Carrier Reviewer (Center for Scientific Review, NIH); 2017-2021
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¢ United Kingdom-Medical Research Council; 2016-18
e South Africa-Medical Research Council; 2017

Global expert panel (The IJTLD Clinical Standards for Lung Health 2022)

e |JTLD clinical standards on selection and management of drug dosing in TB treatment.
o |JTLD clinical standards on pulmonary tuberculosis.
e |JTLD Clinical Standards for the management of adverse events during TB treatment.

Ad-hoc Reviewer of biomedical journals and others

e European Respiratory Journal (2012-)

¢ Antimicrobial Agents and Chemotherapy (2012 —)

e Journal of Antimicrobial Chemotherapy (2014 —)

¢ Annual Biomedical Research Conference for Minority Students (ABRCMS), American
Society for Microbiology (2011- 2020)

e Journal of Infectious Diseases and Immunity (2011- present)

e Lancet Microbe (2020-present)

e Frontiers Molecular Biosciences 2020-)

e Frontiers Pharmacology (2020-)

¢ Clinical Infectious Diseases (2014-)

e Spectrum in Microbiology, (2022-)

¢ International Journal of Antimicrobial Agents and Chemotherapy (2019-)

¢ Global Journal of Antimicrobial Resistance (2020-)

¢ International Journal of Tuberculosis and Lung Diseases, 2021-

e Tuberculosis; 2020-

Session moderator services
e ATS TX Fall 2025, Session Chair: Disease Pathogenesis and Bioinformatics

Committee member

Institutional
. Co-Chair & Organizer, 2026 UT Tyler Symposium on Mycobacteria
. Organizing Committee Member, 415 SBEC, September 2025.
. Chair, Hazardous Chemicals Research Review Committee, 2025-
o Member, Infectious Organism Research Review Committee, 2025-
. Member, Faculty Development Team for Dr. Amanda Morris, Assistant Professor, UT Health

Science Center at Tyler (Sept 2025-)
o Member, Technical Advisory Committee (TAC) to the Executive Advisory Board for the Institute
for Health Innovation, Data Science, and Research (2024-)
Member, Research Enterprise Council Capital Equipment Committee, UTHSCT (2024-)
Member, Ad-hoc committee to investigation need for a New Academic/Research Department,
2024
Member, UTTSOM Faculty Awards and Honor Committee (2024-27)
Member, UTTSOM Scholarly Project Advisory Committee (2023)
Member, UT Tyler Institutional Research Integrity Committee (2022-2025)
Member, Interview with faculty candidates for School of Medicine (2023-)
Member, Faculty Development Team for Dr. Ayman Hamouda, Assistant Professor, College of
Pharmacy, University of Texas at Tyler (Jan-Sept 2022)
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Member, Faculty Development Team for Dr. May Abdelaziz, Assistant Professor, College of
Pharmacy, University of Texas at Tyler (Sept — Dec 2021)
Member, Faculty Development Team for Dr. Amanda Morris, Assistant Professor, Department of
Cellular and Molecular Biology, University of Texas Health Science Center at Tyler (Sept 2025-)

International

Member, Pipeline report to inform prioritization process of PADO/CADO for TB 2026, WHO

Member, “Drug Intervention and Selection Committee” of the FORMAT clinical trial for Mycobacterium
abscessus (ClinicalTrials.gov Identifier: NCT04310930). 2023-

Member of the Planning Committee, American Thoracic Society PI-TB Assembly, 2025-

Member of the Planning Committee, American Thoracic Society PBTG Assembly, 2025-

Member of the Planning Committee, Texas Chapter, American Society for Microbiology, 2025
Member of the Planning Committee, 41%* Southern Biomedical Engineering Conference, 2025
Member of the Infectious Disease Working Group for the Prioritization of Therapeutic Research Needs
for Pregnant, Postpartum, and Lactating (PPL) Women, NICHD, 2025-

EDUCATIONAL ACTIVITIES

Microbiology Group meeting and Journal Club, UT Tyler, School of Medicine, Sept 2025-

BIOT 6311 Biotechnology, Fall 2022, 2023, 2024 University of Texas at Tyler, Tyler, Texas.

BIOT 5132 Critical Reading, Fall 2020, 2021, University of Texas at Tyler, Tyler, Texas.

Defenders and Invaders. UT Tyler School of Medicine, 2024. (WK6:Biology of tuberculosis and non-
tuberculous mycobacterium infections, Antibiotics and antibiotic resistance in TB and NTM: Why
good treatments fail; WK7: Overview of bugs and drugs).

UT Tyler School of Medicine Medical Education Journal Club, 2024.

Immunology of infectious diseases (Mycobacteria), Immunology Graduate Program, Division of
Basic Science, Southwestern Graduate School of Biomedical Sciences, University of Texas
Southwestern Medical Center; 2014, 2015, 2019, 2020, 2021.

Journal Club and Faculty Seminar, University of Texas at Tyler, Tyler, TX (2020 -)

Infectious Diseases journal Club, Div. of Infectious Diseases, University of Texas Southwestern
Medical Center; (2008-2013)

Journal Club and Seminar, Baylor Institute for Inmunology Research; (2014-2018)

Microbiology Journal Club, SGPGIMS, Lucknow, India; (2004-2008)

MENTORSHIP

Junior Faculty

¢ Dr. Amanda Morris, Assistant Professor, Department of Cellular and Molecular Biology, University of Texas
Health Science Center at Tyler (Sept 2025-)
e Dr. Ayman Hamouda, Assistant Professor, College of Pharmacy, University of Texas at Tyler (Jan-Sept

2022)

¢ Dr. May Abdelaziz, Assistant Professor, College of Pharmacy, University of Texas at Tyler (Sept— Dec 2021)
MD/PhD/MS/Postdoctoral

1.

Christine Ponce, MS Biotech, Thesis committee member (PI: Jennifer Honda). 2026-

“Mechanistic role of female sex hormones in preclinical immunological models of mycobacterial lung
disease”.

Mounika Dugginini, MS Biotech, Thesis committee member (PIl: Guohoa Yi). 2024-26

“Bacteriophage therapy for Klebsiella pneumoniae (K. pneumoniae)’

Sydney Young, MS1/MS2, UT Tyler School of Medicine, 2025-

Danaleigh Stilis, MS1/MS2, UT Tyler School of Medicine, 2025-
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Josefina Barrera, MS1/MS2/MS3, UT Tyler School of Medicine, 2024-
Jaime Walker, MS1/MS2/MS3, UT Tyler School of Medicine, 2024-
Ben Huges, Summer Research Student, June 2024
Lyndsey Strait, Summer Research Student, June 2024
Sachit Basoor, Summer Research Student, June 2024

10. Dr. Sanjay Singh, Ph.D., Postdoc. 2021-

11. Gunavanthi D. Boorgula, Research Associate, 2020-

12. Dr. Prem Sharkar, Ph.D., Postdoc. 2021-2023

13. Dr. Shruti Athale, Ph.D., Post Doc, 2016-2019

14. Dr. Stephen J. Bush, Postdoc, 2015-2017

15. Sahana John, MS — Biotechnology. Thesis committee member (Pl: Guohoa Yi). 2023-24.

“Generation and characterization of lipid nanoparticles for DNA plasmid delivery and the
pharmacological characterization.”

16. Vanessa Bermudez Vogensen, M.D., Ph.D. Student from The Netherlands; 2022-23

“PK/PD of moxifloxacin and levofloxacin in combination with rifampicin in isoniazid-resistant
Mycobacterium tuberculosis using the hollow-fiber system model”.

17. Mike Ruth, Ph.D. Student from The Netherlands; 2017-18.

“PK optimization of novel drugs for treatment of Mycobacterium abscesses”

18. Lesibana Malinga, Research Scientist, Medical Research Council, Pretoria, South Africa 2016

“NextGen sequencing and data analysis”

19. Laura Lenders, Ph.D. student, University of Cape Town, South Africa; 2013-15.

“Extraction of DNA/RNA from infected lung tissue samples, NextGen sequencing and data
analysis”

20. Maria Bacalao, Dissertation for the Doctor of Medicine with distinction in research, Faculty of the Medical

School, The University of Texas Southwestern Medical Center, Dallas, Texas; 2014-15.
“Using Gene Overexpression as a Potential Method to Elucidate Antibiotic Resistance
Mechanisms in Mycobacteria”

21. Beatriz Ferro, Ph.D. Student from The Netherlands; 2015.

“PK/PD of anti-tuberculosis drugs against Mycobacterium abscesses”

22. BSL-3 training and extraction of nucleic acid techniques to the graduate students and Research Fellows

from University of Limpopo, University of Pretoria, and Medical Research Council. 2015

23. SP Van Rijin, Masters Student from The Netherlands, 2013.

“Ertapenem dose optimization for the treatment of multi-drug resistant tuberculosis”

24. Summer Research students: Mike Garcia (2012), Mary Kate Beggs (2014), Alexandra Vallera (2016),

Maria Kariampuzha (2022)

PEER-REVIEWED PUBLICATIONS (Number of peer-reviewed papers as of July 2026=169; citations=5393, h-
index=41, i10-index=100)

https://scholar.google.com/citations?user=LLZPnnEAAAAJ&hl=en
[In publication, my name appears as Shashikant Srivastava or S. Srivastava]

MANUSCRIPTS UNDER REVIEW/ACCEPTED

1.

Shashikant Srivastava Sanjay Singh, Gunavanthi D Boorgula, Pamela J McShane, Tawanda Gumbo.
Novel regimens for treatment of Mycobacterium avium lung disease based on advanced in vitro systems
and the mathematics of basis functions. Antimicrob Agents Chemother, 2026. [under review, AAC00473-
26-R2].

Sanjay Singh, Megan Devine, Pamela McShane, Devanshi Mehta, Sunjay Devrajan, Ahmed Hamdi,
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(MDR-TB): Xpert Needs Help in Detecting Rifampin Resistance! Annual ICAAC Annual Meeting, Sept 17-
21, 2015 San Diego, CA, USA (Poster# D-688).
B. E. Ferro, S. Srivastava, J. van Ingen, D. Deshpande, C. Sherman, J. G. Pasipanodya, D. van Soolingen,
J. W. Mouton, T. Gumbo. A-014d - Tigecycline Exhibits Bactericidal Activity AgainstMycobacterium
abscessus in the Hollow Fiber Model. Annual ICAAC Annual Meeting, Sept 17-21, 2015 San Diego, CA, USA
(Poster# A-014d).
S. Srivastava, C. Liang, S. Musuka, E. Wakeland, T. Gumbo. Antimycobacterial mechanisms of effect of
phenothiazines based on RNA sequencing. 54" Annual ICAAC Annual Meeting, Sept 6-9, 2014 Washington
DC, USA (Control Number: C-2019).
J. Pasipanodya, S. Srivastava, T. Gumbo. Poor long-term tuberculosis (TB) treatment outcomes despite
adherence to directly observed treatments (DOT). 54" Annual ICAAC Annual Meeting, Sept 6-9, 2014
Washington DC, USA.
Srivastava S; Shuford S; Sherman C; Crosswell, H; Pasipanodya J; Gumbo T. Pyrazinamide dose-ranging
study to assess efficacy and toxicity in a pediatric intracellular hollow fiber model of tuberculosis (PHFTB)
with a human organoid liver: first blood. 54" Annual ICAAC Annual Meeting, Sept 6-9, 2014 Washington DC,
USA (Control Number: A-021).
Srivastava S; Shuford S; Sherman C; Crosswell, H; Pasipanodya J; Gumbo T. Dramatic sterilizing effect of
high dose rifampin (R), pyrazinamide (Z) and moxifloxacin (M) regimen for pediatric tuberculosis in a hollow
fiber model with an organoid 3D liver: shock and awe! 54" Annual ICAAC Annual Meeting, Sept 6-9, 2014
Washington DC, USA (Control Number: A-022).
Srivastava S; Raj P; Liang C; Wakeland E; Gumbo T. Whole transcriptome approach reveals reasons for
tolerance and increased drug-resistance mutations in semi-dormant and non-replicating persistent tubercle
bacilli. 54" Annual ICAAC Annual Meeting, Sept 6-9, 2014 Washington DC, USA (Control Number: B-1356).
J. Pasipanodya, S. Srivastava, T. Gumbo. Patients treat for pulmonary tuberculosis (PTB) still have poor
long-term outcome despite adherence to directly observed threatments (DOT). 54™ Annual ICAAC Annual
Meeting, Sept 6-9, 2014 Washington DC, USA (L-1065).
J. Pasipanodya, D. Kaushal, S. Srivastava, |. Dozmorov, E. Wakeland, K. dhedha, T. Gumbo.
RNASequencing of lung lesions reveals that damage occurs even in latent tuberculosis infection as in active
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disease: targets for therapy. 54" Annual ICAAC Annual Meeting, Sept 6-9, 2014 Washington DC, USA
(Control Number: B-1358).

Srivastava S, Raj, P, Liang C, Wakeland, E, Gumbo T. Whole transcriptome approach reveals reasons for
tolerance and increased drug resistance mutations in semi-dormant and non-replicating persistant tubercle
bacilli. (Control Number: B-1356)

Gumbo T, Shuford S, Srivastava S, Sherman C, Widener R, Crosswell H. A Long-Term Perfused Immune-
Liver Co-culture System to Model Antituberculosis Efficacy and Drug-Induced Liver Injury. 53rd Annual
Meeting and ToxExpo, Socity of toxicology, Mar 23-27, 2014 Phoenix, Arizona, USA (Poster#1876).
Srivastava S, Sherman C, Gumbo T. Bactericidal and sterilizing activities of anti-tuberculosis drugs during
the first 28 days: A Prequel. 53 Annual ICAAC Annual Meeting, Sept 10-14, 2013 Denver, CO, USA
(Control#2414).

Srivastava S, Sherman C, Gumbo T. Clofazimine Pharmacokinetics/Pharmacodynamics (PK/PD) In The
Hollow Fiber System (HFS). 53rd Annual ICAAC Annual Meeting, Sept 10-14, 2013 Denver, CO, USA
(Control/Tracking Number: 2013-A-1687-ASM-ICAAC).

Srivastava S, Sherman C, Gumbo T. Moxifloxacin PK/PD properties and the role of efflux pumps in a novel
hollow fiber model of Mycobacterium kansasii. 5" International Workshop on Clinical Pharmacology of TB
drugs. September 8, 2012; San Francisco, CA.

A. Schmalstieg, S. Srivastava, D. Deshpande, C. Meek, R. Leff, T. Gumbo. Efflux pump induction is the first
step in development of azithromycin resistance by disseminated Mycobacterium avium complex. 51th Annual
ICAAC Annual Meeting, Sept 17-21, 2011 Chicago, USA (Control/Tracking Number: 2011-LB-3382-ASM-
ICAAC).

Jotam Pasopanodya, Shashikant Srivastava, Tawanda Gumbo. Pharmacokinetic variability predicts failure
of anti-TB therapy better than DOTS program performance. 4" International Workshop on Clinical
Pharmacology of TB drugs. September 16, 2011, Chicago,IL.

Shashikant Srivastava, Aneta Wozniakowski, Jotam Pasipanodya, Tawanda Gumbo. Treatment failure and
emergence of resistance during non-compliance in an experimental TB model. 3rd International Workshop
on Clinical Pharmacology of TB drugs. September 11, 2010, Boston, Massachusetts, U.S.A.

S. Srivastava, D. Deshpande, A. Wozniakowski, T. Gumbo. Thioridazine (THI)-moxifloxacin (MOX) is
thousand fold more active than ethambutol (EMB)-azithromycin (AZI) for disseminated Mycobacterium avium
infection (MAI). 50" Annual ICAAC Annual Meeting, Sept 12-15, 2010 Boston, USA (Abstract Control
Number: 2885).

Shashikant Srivastava, Carleton Sherman, Tawanda Gumbo. Examining the effective monotherapy
hypothesis for resistance emergence in a hollow fiber model for sterilizing effect. Gorden Research
Conferences, Aug 16-21, Oxford, U.K.

S. Srivastava, C. Sherman, T. Gumbo. 100% is Compliance Necessary to Prevent Anti-tuberculosis Drug
Resistance. Give me a Break. 49" Annual ICAAC Annual Meeting, Sept 12-15, 2009 San Fransisco, USA
(Abstract Number: A1-599).

S. Srivastava, C. Sherman, T. Gumbo. Pharmacokinetic Mismatch Hypothesis And Emergence Of
Antituberculosis Drug Resistance. Falsified!. 49" Annual ICAAC Annual Meeting, Sept 12-15, 2009 San
Fransisco, USA (Abstract Number: A1-600).

D. Deshpande, S. Srivastava, T. Gumbo. Pharmacokinetic-Pharmacodynamic Model of Intracellular
Mycobacterium avium Infection For Moxifloxacin Dose Selection. 49" Annual ICAAC Annual Meeting, Sept
12-15, 2009 San Fransisco, USA (Abstract Number: A1-602).

D. Deshpande, S. Srivastava, T. Gumbo. Thioridazine As Chemotherapy Against Extracellular and
Intracellular Mycobacterium Avium. 49" Annual ICAAC Annual Meeting, Sept 12-15, 2009 San Fransisco,
USA (Abstract Number: A1-601).

Srivastava S, A Ayyagari, TN Dhole, SK Dwivedi, KK Nyati, T Gumbo. embB306 mutation is the most
common nucleotide polymorphism rather that drug resistance marker of ethambutol in Mycobacterium
tuberculosis. 48™ Annual ICAAC/IDSA 46™ Annual Meeting, Oct 25-28, 2008 Washington DC, USA (Abstract
Number # C2-1986).

CW Siyambalapitiyage Dona, S Srivastava, S Musuka, T Gumbo. Efflux Pumps Limit The Role of
Ethambutol Anti-TB Therapy: A PK-PD Approach. 48" Annual ICAAC/IDSA 46" Annual Meeting, Oct 25-28,
2008 Washington DC, USA (Abstract Number # A-1822).
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S Musuka, W Siyambalapitiyage, S Srivastava, T Gumbo. Thioridazine (Thio) Has Dramatic Sterilizing Effect
Against Extracellular Tubercle Bacilli. 48" Annual ICAAC/IDSA 46™ Annual Meeting, Oct 25-28, 2008
Washington DC, USA. (Abstract Number # A-1821).
Shashikant Srivastava, Archana Ayyagari, Tapan N Dhole, Kishan K Nyati, Narendra Krishnani, Shiv K
Dwivedi. Study of immunopathological response in Balb/c mice after infection with ethambutol resistant
Mycobacterium tuberculosis. 107" Annual Conference of American society of Microbiology, May 21-24,
2007, Toronto, Canada. (Abstract Number: U-016).
Musuka S, Srivastava S, Gumbo T. Centrality of efflux pump inhibitors in accelerating anti-TB therapy. 4th
Annual NIH Director’s Pioneer Award Symposium. NIH, Bethesda, MD, September 23, 2008.
Shashikant Srivastava, Archana Ayyagari, Tapan N Dhole, Kishan K Nyati, Narendra Krishnani, Shiv K
Dwivedi. Higher production of nitric oxide leads to exacerbated lung pathology in Balb/c mice challenged with
drug resistant Mycobacterium tuberculosis. 107" Annual Conference of American society of Microbiology,
May 21-24, 2007, Toronto, Canada. (Abstract Number: U-017).
Srivastava S, Ayyagari A, Nyati KK, Dhole TN, and Dwivedi SK. in vitro expression of TNF-a, IFN-g and NO
by human PBMC stimulated with drug resistant strains of Mycobacterium tuberculosis. 30" National
Congress of Indian Association of Medical Microbiologists, Oct. 27-29, 2006, Nagpur, India. (Abstract
No.OMB-8)
Sahoo SK, Srivastava S, Nyati KK, Ghar M, and Ayyagari A. Capsular typing of Haemophilus influenzae by
polymerase chain reaction. 30" National Congress of Indian Association of Medical Microbiologists, Oct. 27-
29, 2006, Nagpur, India. (Abstract No.OB-28)
Bhargava A, Jaiswal S, Shashikant, Ayyagari A, Kastury N and Kapoor AK. Study of extended spectrum
beta lactamases (ESBL) production in urinary isolates. 30" National Congress of Indian Association of
Medical Microbiologists, Oct. 27-29, 2006, Nagpur, India. (Abstract No.PB-62).
Srivastava S, Ayyagari A, Nyati KK, Dhole TN, Dwivedi SK embB and embC gene nucleotide polymorphism
in ethambutol resistant clinical isolates in and around Lucknow, India. 106" Annual Meeting of American
Society of Microbiologist, Florida, USA, May 21-23, 2006. (Abstract No. U003).
Srivastava S, Ayyagari A, Dwivedi SK. Isolation and molecular characterization of Helicobacter pylori from
dental plaque. 1% Annual conference on Environmental diversity and Global Issues, BBA University,
Lucknow, India, Feb 17-19, 2006. (Abstract No.100).
Srivastava S, Garg A, Ayyagari A, Pal S, Dhole TN. Antimycobacterial drug sensitivity profile of
Mycobacterium tuberculosis isolates from relapse or treatment failure cases: SGPGIMS experience. 2™
Annual congress of UP Chapter-IAMM (UP MICROCON-2006) MLB Medical College, Jhansi, U.P., Feb 11-
12, 2006. (Abstract No. 16).
Srivastava S, Mishra KK, Ayyagari A, Saxena A, Prasad KN. Detection of Helicobacter pylori by various
methods and its antibacterial sensitivity. 2"* Annual congress of UP Chapter-IAMM (UP MICROCON-2006),
MLB Medical College, Jhansi, U.P., Feb 11-12, 2006. (Abstract No. 20).
Ashish Saxena, KN Prasad, UC Ghoshal, SK Yachha, S Srivastava and A Ayyagari. Helicobacter pylori
Infection in Various Gastroduodenal Disorders. 2" Annual congress of UP Chapter-IAMM (UP MICROCON-
2006) MLB Medical College, Jhansi, U.P., Feb 11-12, 2006. (Abstract No. 7).
A Ayyagari, U Ghoshal, S Srivastava, D Sharma. Spectrum and application of telemedicine in microbiology
and infectious disease: An audit from 2001-2005 at SGPGIMS, Lucknow, India. 4" Asia Pacific Telemedicine
conference, Rawalpindi, Pakistan, Jan 26-27, 2006.
Ankita Garg, S Srivastava, VM Katoch, TN Dhole, Archana Ayyagari. embB gene mutations associated with
ethambutol resistant Indian strains of Mycobacterium tuberculosis. 29" National Congress of Indian
Association of Medical Microbiologists, Oct. 19-23, 2005, Chennai, India. (Abstract No. MB-P23)
Srivastava S, Dwivedi PP, Mishra KK, Ayyagari A, Dwivedi SK. Genotyping of Helicobacter pylori from dental
plaque and comparison with strains isolated from gastric biopsy. 28" National Congress of Indian Association
of Medical Microbiologists, Nov. 25-28, 2004, Lucknow, India. (Abstract No. BP-110)
Ankita Garg, Narendra Krishnani, Srivastava S, Dwivedi PP, Ayyagari A. Effect of ethambutol resistant
Mycobacterium tuberculosis on disease progression in Balb/c mice. 28" National Congress of Indian
Association of Medical Microbiologists, Nov. 25-28, 2004, Lucknow, India. (Abstract No. BP-94).
PP Dwivedi, S Srivastava, A Garg, A Ayyagari. Colonization, apoptosis, cytokine response in Mongolian
gerbils induced by Helicobacter pylori strains. 30" Annual conference of Indian Immunology Society, 23-25
November 2003, Lucknow, India. (Abstract No. P41)
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Garg A, N Krishnani, PP Dwivedi, S Srivastava, A Ayyagari. IFN-g, TNF-a, Nitric oxide expression and
progression of disease in Balb/c mice following infection with ehtambutol resistant M. tuberculosis. 30™
Annual conference of Indian Immunology Society, 23-25 November 2003, Lucknow, India. (Abstract No. O-
20)
Ayyagari, K. K. Mishra, P. P. Dwivedi, S. Srivastava, S. R. Naik; SGPGIMS, Lucknow, INDIA. Predominant
TH1 type immune response induced during acute Helicobacter pylori infection. American Society for
Microbiology, 102" General Meeting. Salt Lake City, Utah, May 19-23, 2002. (Abstract No. D-47). Kanchan
Kumar Mishra, Shashikant Srivastava, Prabhat Povel Dwivedi, Kashi Nath Prasad, Archana Ayyagari,
Subash Raghuveer Naik. PCR and RFLP analysis of ureC gene for identification and typing Indian
Helicobacter pylori strains directly from gastric biopsy specimens. 40th American Society for Cell Biology
Annual Meeting December 9-13, 2000, San Francisco, CA, USA. (Abstract No. 665).
KK. Mishra, S. Srivastava, KN Prasad, A. Ayyagari and SR Naik. Does the therapy affect the detection of
H. Pylori by various methods? The Golden Jubilee IAPM National Conference. Nov. 21-25, 1999, Lucknow,
India.
KK Mishra, A. Chandra, A. Ayyagari, KN Prasad and S. Srivastava. Rapid detection and identification of
Helicobacter pylori by polymerase chain reaction. Annual Conference of Indian Medical Microbiology,
Dec.1998, Manipal, India.

Visiting Professorships:

BSL-3 training and extraction of nucleic acid techniques to the graduate students and Research Fellows
from University of Limpopo, University of Pretoria, and Medical Research Council. 2015

SEQUENCES SUBMISSION TO GENBANK

1. Whole genome sequence of 11 isoniazid resistant Mycobacterium kansasii isolates.
BioProject ID: PRINA783026, http://www.ncbi.nlm.nih.gov/bioproject/783026

2. Srivastava S, Garg A, Ayyagari A, Nyati KK, Dhole TN, Dwivedi SK. embB mutation in low level
ethambutol resistant M. tuberculosis. (n=8)
Accession Numbers: AJ579703-07, AY 198118 -20

3. Srivastava S, Nyati KK, Ayyagari A, Dhole TN and Dwivedi SK. M. tuberculosis putative
arabinosyltransferase (embB) gene. (n=23)

Accession Number: DQ228945, DQ340812-DQ 340815, EF376189-EF376193, EF418953 —
EF418958, EF434313-EF434323

4. Srivastava S, Nyati KK, Ayyagari A, Dwivedi SK and Dhole TN. embC gene mutations in
ethambutol resistant clinical isolate of M. tuberculosis. (n=1)
Accession Number: DQ340811

5. Kishore J, Srivastava S. Partial nucleotide sequence of dengue type 3 virus isolated during
2003 epidemic at Lucknow, India. (n=1)
Accession Number: DQ810788

6. Srivastava S, Nyati KK, Ayyagari A, Dwivedi SK and Dhole TN. embC gene mutations in
ethambutol resistant clinical isolate of M. tuberculosis from Lucknow region. (n=9)
Accession Number: DQ840200-DQ840202, DQ869262-DQ869268

7. Raza ST, Husain N, Srivastava S. Homo sapiens coagulation factor VIII (F8) gene, exon 4,
partial cds. (n=5)
Accession No. DQ883813, DQ910174-77

8. Srivastava S, Nyati KK, Ayyagari A, Dwivedi SK and Dhole TN. embR gene mutations in
ethambutol resistant clinical isolate of M. tuberculosis. (n=12)
Accession No. EF371906-17

Microarray design for M. tuberculosis and M. avium complex

e M. tuberculosis custom microarray design ID #039100, product number #G2509F is available with Agilent
Technologies for public use. The microarray was designed using M. tuberculosis genome NC_000962 in
an 8x15K 60mer format including 3334 features with 536 controls, all in triplicate. (Feb 2016).

27


https://urldefense.com/v3/__http:/www.ncbi.nlm.nih.gov/bioproject/783026__;!!CNnezw0!oO6Mly9kOBv6kRXLJjc-iTiDfs4RDAXxiOiy18UEOtLaj-kCqIUMhNoJ5bm-hwDX2YQ$

Shashi Kant, Ph.D.

e M. avium custom microarray design ID #039101, is available with Agilent Technologies. The microarray

was designed using M. avium genome NC_008595 in an 8x15K 60mer format including 4842 features
with 536 controls, all in triplicate. (Feb 2016).

IBC/IRB PROTOCOLS

e 2024-170. Clinical and Microbiological outcomes of guideline-based vs other treatment regimens in
nontuberculous mycobacteria (NTM)

e 2018-1xx. Short course treatment regimen for M. kansasii. Reference Number: 3xxxxx

e 2015-xxx. Hollow Fiber System Sub-Grant, Critical Path to TB Drug Regimen (HFS-TB).

e 2019-19xxx. PK/PD studies to optimize drugs for M. tuberculosis complex and non-tuberculous
mycobacteria.

e 20-013. Pharmacokinetic optimization of drugs for the treatment of tuberculosis using the hollow fiber
model.

e 2020#203. Development of PK/PD optimized combination regimens for nontuberculous mycobacteria
using the hollow fiber model system.

RESEARCH EXPERIENCE

| acquired the expertise in hollow fiber system model of tuberculosis (HFS-TB) for adult pulmonary tuberculosis
disease to perform pharmacokinetic/pharmacodynamic studies for dose optimization during my extensive
postdoctoral training. | further perfected the HFS-TB and designed a model system for pediatric tuberculosis to
study the efficacy and toxicity of drugs simultaneously in the same systems. The pediatric HFS-TB model, when
combined with the next-generation sequencing (including host-pathogen RNASeq and data analysis methods |
established during my postdoctoral training), could be used to correlate the PK/PD parameters with efficacy,
acquired drug resistance, drug-related adverse events and transcriptional changes in the host and the pathogen.
Regarding the non-tuberculous mycobacteria, | have developed a hollow fiber model for M. avium complex, M.
kansasii, and M. abscessus that we used to design novel treatment regimens for these hard-to-treat infections.
| have a broad background in microbiology and pharmacology with specific training and expertise in
mycobacterial research and generous experience in bioinformatics to analyze sequencing data. | am one of the
team leaders whose work led to the approval of the HFS-TB as a preclinical drug development tool by the
European Medicines Agency and endorsement by the Food & Drug Administration, USA.

CONTRIBUTIONS TO THE SCIENCE:

1. Established pharmacokinetic variability, not treatment non-compliance, as the primary cause of
acquired drug resistance in M. tuberculosis. | strongly believe that global health polices, which affect the
health of millions, should be subjected to hypothesis testing. Using the hollow fiber model of tuberculosis, |
challenged the utility of the non-adherence component of the DOTS program and established that a patient’s
non-adherence to the anti-tuberculosis therapy is not the primary cause of emergence of drug resistance
and a very high degree of non-adherence to the treatment is required for the failure of the therapy. This is
contrary to the present clinical practice where a patient is put on the therapy from the very beginning even
after missing about 20% of the recommended doses. The same study also addressed how the pattern of
non-adherence results in different outcomes of the therapy.

In addition to challenging the DOTS, | examined and proved that two other theories that had been
proposed for the mechanism of emergence of drug resistant tuberculosis during the course of therapy,
namely pharmacokinetics mismatch and effective monotherapy, are erroneous. These studies demonstrated
that the current doses of the anti-tuberculosis drugs are not adequate in the prevention of emergence of the
drug resistance, and | proposed that pharmacogenomics factors should also be taken into consideration
while choosing a dose and designing an effective treatment regimen. Using the hollow fiber model and
computer aided clinical trial simulation, | demonstrated that efflux pumps play an important role in the
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development of drug resistance in tuberculosis in the absence of chromosomal mutations. Since then,
numerous clinical studies have supported our findings.

Designed oral treatment regimen for children with MDR-TB. The treatment of tuberculosis in babies and
toddlers is not optimized. The current treatment regimens are copied from adults with pulmonary tuberculosis,
while the diseases in children less than two years is predominantly intracellular. Toxicity of the drugs and the
lack of a good preclinical model hamper the development of new therapeutic regimens for this highly
vulnerable population. | have developed a preclinical hollow fiber model of tuberculosis to simultaneously
determine the efficacy and toxicity of the drugs. | also showed that pyrazinamide, a key drug in the standard
combination therapy, does not work against the intracellular M. tuberculosis. | used host-pathogen RNA
sequencing to demonstrate the possible mechanism behind the lack of pyrazinamide intracellular efficacy.
Next, using the hollow fiber model, | designed a combination regimen for treatment of drug-resistant
tuberculosis in children. This is an oral treatment regimen comprised of linezolid, faropenem, and
moxifloxacin with doses optimized for different pediatric age groups. The same study also established the
linezolid exposure and mitochondrial toxicity using the RNASeq and mathematical modeling approach.

First in human studies to show there is a drug concentration gradient in the lung cavities and
difference between the lung tissue and blood immune signatures. While | established that the population
pharmacokinetic variability led to acquired drug resistance, there was hardly any information available about
within patient pharmacokinetic variability. For the first time, we measured drug concentrations from seven
different anatomic position in the lung samples collected from MDR/XDR-TB and measured the drugs
concentrations. In the same study we also performed whole genome sequencing of the M. tuberculosis
isolates as well as RNASequencing on the lung samples to show that there is a drug concentration gradient
in the different anatomic positions and the immune response and signature varies between these anatomic
positions.

Human lung challenge model to evaluate the safety and immunogenicity of PPD and live BCG. In
collaboration with Prof. Keertan Dheda, we performed the ‘First-in-man study’ demonstrating that
bronchoscopic instillation of live BCG and PPD into the lungs of healthy participants, result in a gradient of
TB susceptibility. This study demonstrated the safety and feasibility of a lung orientated mycobacterial human
infection model and provided a solid foundation for the advancement of several lines of research including
(i) the study TB immunopathogenesis, (ii) identification of biosignatures of TB risk, (iii) development of better
models to evaluate vaccine efficacy, and (iv) optimization of the route of vaccine delivery (respiratory tract
versus intradermal).

Developed a dynamic imaging tool to perform unbiased, noninvasive, and multicompartment
measurements of antimicrobial concentration-time profiles in humans.

Optimized doses of new/old/repurposed drugs for treatment of non-tuberculosis mycobacteria.
Tuberculosis is a major problem in immune-compromised patients such as HIV/AIDS and cancer patients,
where the disease is caused by non-tuberculous mycobacteria, especially M. avium complex organisms
(MAC), M. kansasii, and M. abscessus. | developed intracellular HFS-TB models for these organisms and
established the PK/PD optimized doses of a number of drugs for efficacy against the NTMs, described the
mechanism of drug resistance emerges, and identified the PK/PD optimized dose of the drugs to prevent
emergence of drug resistance. The proposal to conduct a multicenter, multinational clinical trial for a short
course regimen to treat M. kansasii pulmonary disease is submitted to NIAID, awaiting decision on concept
and proposed budget.

Developed a mathematical mapping system from disease models to patients and back to preclinical
models for drug development. Using the hollow fiber model system data and clinical data from patients,
we applied [i] homomorphism mapping and set theory, [ii] extinction mathematics, [iii] non-linear functions,
and [iv] Latin Hypercube sampling to develop such translational and morphism mapping platform for M.
tuberculosis as well as for M. kansasii. Similar model development for MAC is underdevelopment including
the estimation of samples size and sampling intervals to differentiate treatment responders versus no-
responders.

Discovery of miRNA in M. tuberculosis. Using the deep sequencing and bioinformatics algorithm |
discovered M. tuberculosis produces miRNA like small RNAs during the infection. The laboratory findings
were confirmed in non-human primate model (Rhesus macaque with pulmonary or latent tuberculosis), and

29



10.

Shashi Kant, Ph.D.
in human lung samples. Thus far we have identified 35 miRNAs in M. tuberculosis. More studies to determine
the mechanism of action of these M. tuberculosis miRNAs and affected pathways are in progress.

Host immune responses upon infection with ethambutol resistant M. tuberculosis. The research
findings of my doctoral thesis concluded that infection with ethambutol-resistant M. tuberculosis leads to
chronic infection and vigorous immune response in the infected animals, which is characterized by enhanced
production of inflammatory cytokines TNF-a and IFN-y. | demonstrated that the increased expression of
inducible nitric oxide could be a defense mechanism of the host macrophages cells to kill even the
intracellular M. tuberculosis. In addition, | collected M. tuberculosis clinical strains from different parts of north
India and sequenced the genes responsible for the drug resistance to anti-tuberculosis drug ethambutol. This
project led to the discovery of several novel mutations in the ethambutol resistance genes, and the findings
established a correlation between these mutations and the magnitude of the acquired ethambutol resistance.
As a follow-up of this study, | further established that resistance to ethambutol increases the chances of
developing resistance to other anti-tuberculosis drugs. This efflux pump hypothesis was later confirmed by
us in the hollow fiber model and others in the Zebra fish model, as well as in clinical M. tuberculosis strains
that were phenotypically resistant without a genetic mutation.

Developed a rapid diagnostic test for detection of H. pylori in gastric biopsy and dental plaque samples
of patients. In addition to the mycobacteria research, | have interest in the pathogen causing the gastro-
duodenal diseases, especially Helicobacter pylori.
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