Jonathan N. Flak, Ph.D.

Assistant Professor

Indiana University School of Medicine

Department of Pharmacology and Toxicology

jflak@iu.edu
Assistant Investigator

Indiana Biosciences Research Institute
Diabetes Center 
1345 W. 16th Street

Indianapolis, IN 46202

Phone: 317-983-3315

jflak@indianabiosciences.org

EDUCATION: 

POSTDOCTORAL

University of Michigan

06/2011-06/2016
GRADUATE

University of Cincinnati
Ph.D.
12/2011
UNDERGRADUATE

University of Michigan
B.S.
04/2004
APPOINTMENTS:
ACADEMIC 

Indiana University
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PROFESSIONAL ORGANIZATION MEMBERSHIPS: 

  American Diabetes Association

 2015-present

  Society for the Study of Ingestive Behavior

 2010-2012

  Society for Neuroscience
2007-present

  Ohio Miami Valley Chapter of the Society for Neuroscience
2006-2011

PROFESSIONAL HONORS AND AWARDS: 
RESEARCH

Pathway Initiator Award, American Diabetes Association
                       2016
K99/R00 Pathway to Independence Award, NIDDK
                                                          2016
Postdoctoral Training Award, American Diabetes Association
                       2015

Ruth L. Kirschstein National Research Service Award NIDDK
                       2013
Training Program in Basic and Translational Digestive Sciences, University of Michigan    2012

Training Program in Endocrinology and Metabolism, University of Michigan
                       2011
Training Program in Neuroscience, University of Cincinnati                                                 2005
SERVICE

Distinguished Reviewer, Diabetes
                                                 2017, 2020
PROFESSIONAL DEVELOPMENT:  
Basic Sciences Diversity, Equity, and Inclusion Seminar Series


   2021

Grant Writing Workshop, Indiana University


   2021

Enhancing Your Scientific Career



   2021

Leadership in Academic Medicine Program


   2021

College Teaching in Science and Engineering, University of Michigan 

               2015



TEACHING: 
UNDERGRADUATE

Selected Topics in Obesity and Metabolism, Wayne State University
             2017-2019
    Lecturer: Leptin Control of Hypoglycemic Counterregulation
    20 students, 2 contact hours
GRADUATE
PPP1: XM670, IUSM


         


   2021

    Group Leader and Grader

    13 students, 8 contact hours

PPP2:XM770, IUSM



                      2021

     Group Leader and Grader
     10 students, 8 contact hours

Foundations of Clinical Science 1: Pharmacology Teaching, IUSM                   
         2021

Lecturer: Diabetes Treatments, Thyroid Disorder Treatments, and Bone and Mineral                                                            Homeostasis
 18 students, 3 contact hours
K818/F818: Principles of Medical Pharmacology, IUSM

         
         2021

Lecturer: Diabetes Treatments, Thyroid Disorder Treatments, and Bone and Mineral                                                                      Homeostasis 

 55 students, 3 contact hours
ERMD: MED-X755, IUSM                                                                                                     2021

     Content Expert: Diabetes Pharmacology
     150 students, 2 contact hours
F830, Seminar in Pharmacology and Toxicology, IUSM
                         2021-present
     Grader: Boqing Gu and Jade Harkin  
N&B: MED-X660, IUSM
                             

         


   2021

     Proctor, 4 hours
G805, Diabetes and Obesity, IUSM


         2020-present
     Lecturer and Grader: Feeding Regulation and Genetics of Obesity   
     12 students, 2 contact hours
N&B: MED-X660, IUSM.  
                     



         2020

     Small Group Leader: Multiple Sclerosis
     8 students, 2 contact hours
PBL Pilot, IUSM
                                                         


         2020

     Small Group Leader

     10 students, 4 contact hours

POSTGRADUATE

Medical Fellows Research Training Program, University of Michigan, Lecturer
2012-2019
Lecturer and Group Leader: Neural Control of Metabolism
10 students, 20 contact hours

MENTORING: 
Andrew Elmendorf
Mentor to graduate
2022-present

Sajida Qaddoura
Mentor to high school student
2022

Josephine Metzger
Mentor to high school student
2021
Esther Faniyan
Mentor to high school student
2020

Rashmita Basu
Mentor to graduate
2020-present

Nandan Kodur
Mentor to undergraduate
2018-2019

Ahsan Ansari
Mentor to undergraduate
2016-2019

Jamie Sacksner
Mentor to undergraduate
2015-2017

Maja Joosten
Mentor to visiting scholar
2013-2014

Mark Germani
Mentor to undergraduate
2012-2014

Mackenzie Lind
Mentor to undergraduate
2010
RESEARCH/CREATIVE ACTIVITY:

GRANTS/FELLOWSHIPS IN RESEARCH:  
ACTIVE RESEARCH GRANTS/FELLOWSHIPS
Ralph W. and Grace M. Showalter Award, Identifying novel CNS mechanisms that stimulate energy expenditure, PI: Jonathan N. Flak, 5% effort, 7/2022-6/2023, $75,000

Lilly Research Award Program, Energy expenditure engagement by multi-receptor agonists via the CNS, PI: Jonathan N. Flak, 5% effort, 2/2021-1/2023, $264,000
American Diabetes Association Pathway Initiator Award, 17-INI-15, Targeting the VMN to understand hypoglycemia pathogenesis, PI: Jonathan N. Flak, 50% effort, 1/2017-12/2023, $1,625,000
COMPLETED RESEARCH GRANTS/FELLOWSHIPS

  IU CDMD Pilot and Feasibility Program, Identifying the downstream targets from the VMN in metabolic control, PI: Jonathan N. Flak, 5% effort, 6/2021-6/2022, $50,000
 Michigan Diabetes Research Center Pilot and Feasibility Grant, Uncovering the neurocircuitry that drives counterregulation downstream from the VMN, 1/2017-11/2018, $50,000.
 National Institutes of Health Pathway to Independence (NIDDK) K99/R00 DK109115, Deciphering the neurocircuits that initiate counterregulation, PI: Jonathan N. Flak, 09/2016-12/2016, $761,282.

 American Diabetes Association Postdoctoral Fellowship Training Award, 1-16-PDF-036, Deciphering the neurocircuits that initiate counterregulation, PI: Jonathan N. Flak, 01/ 2016-08/2016, $183,372.

 American Diabetes Association Mentored-Based Fellowship, PI: Martin G. Myers Jr., 07/2014-12/2015, salary support.

 Ruth L. Kirschstein National Research Service Awards for Individual Postdoctoral Fellows, (NIDDK), F32 DK098833-01, Brainstem LepRb neurons in the control of metabolism, PI: Jonathan N. Flak, 07/2013-06/2014, $53,714.
 Training program in Basic and Translational Digestive Sciences, T32 DK 94775-1, PI: Chung Owyang, 07/2012-06/2013, Jonathan N. Flak, postdoctoral trainee, salary support.
 Training program in Endocrinology and Metabolism, T32 DK 7245-35, PI: Richard Auchus, 07/2011-06/2012, Jonathan N. Flak, postdoctoral trainee, salary support.

INVITED PRESENTATIONS – RESEARCH

LOCAL

Neural Pathways that restore energy balance and euglycemia, University of Illinois Chicago Physiology and Biophysics Seminar Series, November 2022, Chicago, IL

Neural Pathways that restore energy balance and euglycemia, Pennington Biomedical Research Center Seminar Series, July 2022, Baton Rouge, LA

Identifying the neural circuits that control energy mobilization, Novo Nordisk Research Center, September 2021, Indianapolis, IN
Identifying the neural circuits that control energy mobilization, Eli Lilly Diabetes and Complications Symposia, April 2021, Indianapolis, IN
Identifying the neural circuits that control energy mobilization, IUPUI Biology, November 2020, Indianapolis, IN
 Identifying the neural circuits that control energy mobilization, Indiana University CDMD, February 2020, Indianapolis, IN

 Identifying the neural circuits that control energy mobilization, Indiana University Stark Neuroscience Center, January 2020, Indianapolis, IN
 Neural and physiologic mediators of energy mobilization, Indiana University Pharmacology and Toxicology, May 2019, Indianapolis, IN
 Neural and physiologic mediators of energy mobilization, Indiana University CDMD, March 2019, Indianapolis, IN
 Neural and physiologic mediators of energy mobilization, Mount Sinai DORI, February 2019, New York, NY
 Neural and physiologic mediators of energy mobilization, University of Central Florida, February 2019, Orlando, Fl

 Neural and physiologic mediators of energy mobilization, University of Colorado- Denver Neuroscience, December 2018, Denver, CO
  Neural and physiologic mediators of energy mobilization, University of Colorado- Denver Endocrinology, August 2018, Denver, CO
  Neural and physiologic mediators of energy mobilization, Washington University, February 2018, St. Louis, MO
  Neural and physiologic mediators of energy mobilization, University of Michigan/ Molecular and Integrative Physiology, February 2018, Ann Arbor, MI

  Neural and physiologic mediators of energy mobilization, University of Minnesota/ Integrative Physiology, October 2017, Minneapolis, MN

  Neural and physiologic mediators of energy mobilization, University of Southern California, January 2015, Los Angeles, CA
CONFERENCE
  Bozadjievea N., Ross R.A., Lowell B.B., Flak J.N. Pacap from the Ventromedial Hypothalamic Nucleus controls both energy balance and glucose homeostasis. (platform presentation), American Diabetes Association, San Francisco, CA, 2019.

  Flak JN, Sacksner J, Ansari A, Goforth P, Gong XQ, Layne R, Heisler LK, Elias C, Sandoval D, Seeley RJ, Olson DP, Myers MG Jr.: Identification of VMNCckbr neurons as crucial mediators of the counter-regulatory response to hypoglycemia. (platform presentation), American Diabetes Association, Orlando, Fl, 2018.
  Flak JN, Leptin-regulated neurons and the counterregulatory response to hypoglycemia. Physiology of Nervous System Detection of Hypoglycemia. (symposium presentation), American Diabetes Association, San Diego, CA, 2017.

  Flak J.N., Arble, D., Patterson C.M., Sacksner J., Joosten M., Olson D.P., Rahmouni, K., Seeley R.J., Myers M.G. Jr. A leptin-responsive brainstem circuit that modulates sympathetic responses to noxious stimuli. (platform presentation), American Diabetes Association, New Orleans, LA, 2016.
SERVICE:  
UNIVERSITY SERVICE:

IBRI Social Committee, Member

               2020-2021
IBRI Seminar Series, Co-organizer


  2021-present

IUSM CDMD Symposium Reviewer


  2020-present

PEER REVIEW:

  Biomolecules








              2021-present

  Frontiers in Pharmacology 






              2021-present
  Brain Research Bulletin






              2021-present

  Cells 








                         2020-present

  Journal of Neuroendocrinology 





              2020-present

  Research in Veterinary Science 





              2020-present

  Healthcare 
   







              2020-present

  Endocrinology







              2020-present

  International Journal of Molecular Science 



                         2019-present

  Brain Sciences 







              2019-present

  Nutrients 








              2019-present

  JCI Insight 








              2019-present

  Molecular Metabolism 






              2018-present
  Neuropeptides 







              2017-present

  Diabetes 








              2016-present

 Diabetes Care 







              2016-present 
  Neurochemistry International                                                                                   2015-present
  Annals of Behavioral Medicine                                                                                 2013-present
  Behavioral Brain Research                                                                                       2012-present

  Journal of Biological Research                                                                                 2012-present

  European Journal of Neuroscience                                                                          2012-present

  International Journal of Developmental Neuroscience                                             2011-present
  Physiology and Behavior 






              2008-present

GRANT REVIEW:

 NIH Ad hoc member: Basic Mechanisms of Diabetes and Metabolism
                        2021

 CTSI Collaboration in Translational Research
                        2021

  Department of Defense Peer Reviewed Medical Research Program 

  2020-present
  CTSI Core Pilot Program


  2020-present

PROFESSIONAL ORGANIZATION:

 American Diabetes Association Abstract reviewer

2019-present

Obesity Society Program Committee


2022-present

STUDENT COMMITTEES

   Katie Thibodeau, IUSM Pharm Tox, Committee member

2021-present

   Kathryn Brewer, IUPUI Biology, Committee member

2020-present


   Daniel Smith, IUSM Med Neuro, Committee member
         2020-present

   Rashmita Basu, IUSM Pharm Tox, Thesis mentor         
         2019-present

PUBLICATIONS:  
1. Sabatini P.V., Wang J., Rupp A.C., Affinati A.H., Flak J.N., Li C., Olson D.P., Myers M.G. tTARGIT AAVs mediate the sensitive and flexible manipulation of intersectional neuronal populations in mice. Elife (2021); 10: e66835.  [I helped with protocols, experimental design, and analyzing data.  I also provided feedback on the writing]
2. Bozadjieva N., Ross R.A., Johnson D.Q., Haggerty D.L., Atwood B., Lowell B.B., Flak J.N. The role of mediobasal hypothalamic PACAP in the control of body weight and metabolism.  Endocrinology (2021); 159(4):1860-1872.  I designed all the experiments, collected and analyzed the data, and wrote the manuscript with the help of my co-authors] 
3. Cheng W., Gonzalez I., Pan W., Flak J.N. (15/22), Blouet C., Myers M.G. Jr.  Calcitonin receptor neurons in the mouse nucleus tractus solitarius control energy balance via non-aversive suppression of feeding. Cell Metabolism (2020); 31(2): 301-312. [I helped with some protocols and experimental design.  I also provided feedback on the writing]
4. Flak J.N., Goforth P.B., Dell’Orco J., Sabatini P.V., Li C., Bozadjieva N., Sorenson M., Valenta A., Cras-Meneur C., Ansari A., Sacksner J., Kodur N., Sandoval D., Kennedy R.T., Olson D.P., Myers M.G. Jr. Ventromedial hypothalamic nucleus neuronal subset regulates blood glucose independently of insulin.  Journal of Clinical Investigation (2020); 130 (6): 2943-2952. [I designed all the experiments, collected and analyzed the data, and wrote the manuscript with the help of my co-authors]
5. Pan W., Adams J., Allison M.B., Flak J.N. (5/11), Olson D.P., Myers M.G. Jr.  Essential role for hypothalamic calcitonin receptor-expressing neurons in the control of food intake by leptin.  Endocrinology (2018); 159(4):1585-1594.  [I assisted in running immunohistochemical analyses and revised the manuscript]
6. Meek T.H., Matsen M.E., Faber C.L., Flak J.N. (8/10), Myers M.G. Jr., Morton G.J. In uncontrolled diabetes, hyperglucagonemia and ketosis result from deficient leptin action in the parabrachial nucleus. Endocrinology (2018); 159(4):1860-1872. [I assisted in experimental design, utilization of a mouse model, and revised the manuscript]
7. Scott K.A., de Kloet A.D., Smeltzer M.D., Flak J.N. (5/9), Tamashiro K.L.K., Sakai R.R.  Susceptibility or resilience? Prenatal stress predisposes male rats to social subordination, but facilitates adaptation to subordinate status.  Physiology and Behavior (2017); 178: 117-125. [I assisted in experimental design, blood and organ collection, and revised the manuscript]
8. Flak J.N., Arble D., Pan W., Patterson C.M., Lanigan T., Sacksner J., Joosten M., Morgan D., Allison M.B., Hayes J., Feldman E., Seeley R.J., Olson D.P., Rahmouni K., Myers M.G. Jr. A leptin-regulated neural circuit that modulates glucose mobilization in response to noxious stimuli. Journal of Clinical Investigation (2017); 127(8): 3103-3113. [I designed all the experiments, collected and analyzed the data, and wrote the manuscript with the help of my co-authors]

9. Flak J.N. A role for leptin-regulated neurocircuitry in subordination stress. Physiology and Behavior. (2016); S0031-9384(16)30633-3. [I solely wrote the review]
10. Rosario W., Singh I., Wautlet A., Flak J. (5/12), Myers M.G. Jr, Rhodes C.J.  The brain to pancreatic islet neuronal map reveals differential glucose regulation from distinct hypothalamic regions. Diabetes (2016); 65(9):2711-23. [I provided technical assistance and revised the manuscript]
11. Flak J.N., Myers M.G. Jr.  CNS mechanisms of leptin action. Review.  Molecular Endocrinology (2015); 30 (1): 3-12.  [I wrote the manuscript with revisions from my co-author]

12. Solomon M.B., Loftspring M., de Kloet A.D., Flak J.N. (7/14), Herman J.P.  Neuroendocrine function after hypothalamic depletion of glucocorticoid receptors in male and female mice. Endocrinology (2015); 156 (8): 2843-53.  [I assisted in experimental design, blood and organ collection, and revised the manuscript]
13. De Kloet, A.D., Krause, E.G., Solomon, M.B., Flak, J.N. (4/11), Herman, J.P. Adipocyte glucocorticoid receptors mediate fat-to-brain signaling.  Psychoneuroendocrinology (2015); 56: 110-9.  [I assisted in experimental design, blood and organ collection, western blot analyses, and revised the manuscript]
14. Garfield A.S., Shah B.P., Madara J.C., Flak J. (7/11), Heisler L.K.  A parabrachial-hypothalamic cholecystokinin neurocircuit controls counterregulatory responses to hypoglycemia.  Cell Metabolism (2014); 20 (6): 1030-7. [I assisted in experimental design and revised the manuscript]
15. Flak J.N., Patterson C.M., Garfield A.S., D’Agostino G., Goforth P.B., Sutton A.K., Malec P.A., Wong J.M., Germani M., Jones J.C., Rajala M., Satin L., Rhodes C.J., Olson D.P., Kennedy R.T., Heisler L.K., Myers M.G. Jr.  Leptin-inhibited PBN neurons enhance responses to hypoglycemia in negative energy balance.  Nature Neuroscience (2014); 17 (12): 1744-50. [I designed all the experiments, collected and analyzed the data, and wrote the manuscript with the help of my co-authors]

16. Flak J.N., Solomon M.B., McKlveen J.M., Myers B., Jankord R.J., Krause E.G., Herman J.P.  Role of paraventricular nucleus-projecting norepinephrine/epinephrine neurons in acute and chronic stress.  European Journal of Neuroscience (2014); 39 (11): 1903-11. [I designed all the experiments, collected and analyzed the data, and wrote the manuscript with the help of my co-authors]   
17. Solomon M.B., Wulsin A.C., Rice T., Flak J.N. (7/9), Ulrich-Lai Y., Herman J.P.  The selective glucocorticoid receptor antagonist CORT 108297 decreases neuroendocrine stress responses and immobility in the forced swim test.  Hormones and Behavior (2014); 65 (4): 363-71. [I assisted in experimental design, blood collection, behavioral analyses, and revised the manuscript] 

18. McKlveen J.M., Myers B., Flak J.N., Bundzikova J., Solomon M.B., Seroogy K.B., Herman J.P.  Role of prefrontal cortex glucocorticoid receptors in stress and emotion.  Biological Psychiatry (2013); 74 (9): 672-9. [I assisted with experimental design, microscopy, blood and organ collection, and revised the manuscript]

19. Flak J.N., Solomon M.B., Jankord R., Krause E.G., Herman J.P.  Identification of Chronic Stress Activated Regions Reveals a Potential Recruited Circuit in Rat Brain. European Journal of Neuroscience (2012); 36 (4): 2547-55. [I designed all the experiments, collected and analyzed the data, and wrote the manuscript with the help of my co-authors]

20. Krause E.G., de Kloet A.D., Scott K.A., Flak J.N. (4/12), Sakai R.R.  Blood-borne angiotensin II acts in the brain to influence behavioral and endocrine responses to psychogenic stress.  Journal of Neuroscience (2011); 31(42): 15009-15.  [I assisted in experimental design, microscopy, blood collection, and revised the manuscript]  

21. Krause E.G., de Kloet A.D., Flak J.N., Smeltzer, M., Solomon M.B., Evanson N.K., Jankord R., Woods S.C., Sakai R.R., Herman J.P.  Hydration state controls stress responsiveness and social behavior. Journal of Neuroscience (2011); 31(14): 5470-6. [I assisted in experimental design, microscopy, blood collection, and revised the manuscript]
22. Flak J.N., Jankord R. J., Solomon M.B., Krause E.G., Herman J.P. Opposing effects of chronic stress and weight restriction on cardiovascular, neuroendocrine, and metabolic function.  Physiology and Behavior (2011); 104(2): 228-34. [I designed all of the experiments, collected and analyzed the data, and wrote the manuscript with the help of my co-authors]

23. Jankord R.J., Solomon M.B., Albertz J., Flak J.N., Zhang R., Herman J.P. Stress vulnerability during adolescent development in rats. Endocrinology (2010); 152(2): 629-38. [I assisted in rodent stress exposure, blood and organ collection, and I revised the manuscript]

24. Solomon M.B., Jankord R.J., Flak J.N., Herman J.P. Chronic stress, energy balance, and adiposity in female rats.  Physiology and Behavior (2010); 102(1): 84-90. [I assisted in blood and organ collection, experimental design, and I revised the manuscript]

25. Zhang R., Jankord R., Flak J.N., Solomon M.B., D’Alessio D.A., Herman J.P.  Role of Glucocorticoids in Tuning Hindbrain Stress Integration.  Journal of Neuroscience (2010); 30(44): 14907-14.  [I assisted in blood collection, microscopy, and revised the manuscript]
26. Jankord R.J., Zhang R., Flak J.N., Solomon M.B., Albertz J., Herman J.P. Stress activation of IL-6 neurons in the hypothalamus. American Journal of Physiology: Regulatory, Integrative and Comparative Physiology (2010); 299(1): 343-51.  [I assisted in blood collection and microscopy, and revised the manuscript]
27. Ostrander M.M., Ulrich-Lai Y.M., Choi D.C., Flak J.N., Richtand N.M., Herman J.P. Chronic stress produces enduring decreases in novel stress-evoked c-fos mRNA expression. Stress (2009); 12(6):469-77 [I collected in situ hybridization data and analyzed the data, and revised the manuscript]
28. Flak J.N., Ostrander M.M., Mueller N.K., Tasker J.G., Herman J.P. Chronic stress-induced neurotransmitter plasticity in the PVN.  Journal of Comparative Neurology (2009); 517: 156-165. [I designed all the experiments, collected and analyzed the data, and wrote the manuscript with the help of my co-authors]

29. Roberts E.K., Flak J.N., Ye W., Padmanabhan V, Lee TM. Juvenile rank can predict male-typical adult mating behavior in female sheep treated prenatally with testosterone. Biology of Reproduction (2009); 80: 737-742. [I ran several experiments and analyzed data as part of my senior honors thesis]
30. Herman J.P., Flak J., Jankord R. Chronic stress plasticity in the hypothalamic paraventricular nucleus. Review. Progress in Brain Research (2007); 170: 353-364.  [I wrote a section and helped revise the final version]
31. Manikkam M., Thompson R.C., Herkimer C., Flak J. (5/7), Padmanabhan V. Developmental programming: Impact of prenatal testosterone excess on pre- and postnatal gonadotropin regulation in sheep. Biology of Reproduction (2006); 78: 648-660. [I ran several experiments, analyzed data, and many radioimmunoassays]

i

