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A. Personal Statement 

My research interests are in the area of vascular biology and cardiovascular disease. Undergraduate 
research in Australia and graduate research in New York developed expertise in endothelial and smooth muscle 
function using isolated rings, perfused organs and in vivo studies. Postdoctoral training at Yale established 
molecular approaches to study the behavior of vascular cells and the posttranslational regulation of endothelial 
nitric oxide synthase. My research interests include the regulation of blood vessel function, and in particular, how 
vascular cells produce nitric oxide and reactive oxygen species. The primary sources of these signaling 
molecules are the nitric oxide synthases and the NADPH oxidases and my laboratory has significant expertise 
in the identification of mechanisms regulating enzyme activity and novel molecular and pharmacological 
approaches to determine functional relevance. In particular we are interested in how kinases regulate production 
of nitric oxide and reactive oxygen species in vascular cells. Our long-term goal is to identify novel mechanisms 
of disease underlying the vascular dysfunction of diabetes, pulmonary hypertension and acute lung injury. 

Over the past 10 years, I have been engaged in a productive collaborative relationship with Dr. Barman in 
the area of Pulmonary Arterial Hypertension (PAH). Dr. Barman has worked in the area of pulmonary blood flow 
and pulmonary hypertension for over 33 years, having trained with Aubrey Taylor in South Alabama and within 
our collaboration he has been a vigorous advocate of the need for greater research into PAH and more 
efficacious therapies targeting vascular remodeling. Common interest centering on the role of NADPH oxidases 
in PAH has brought our labs together and synergy between our different areas of expertise  have yielded a series 
of novel inquiries that are engaging and will add to our knowledge of the mechanisms underlying PAH. Together 
we have 18 publications, including recent papers on the role of Galectin-3 in PAH and several more are pending.   

This application represents a new chapter in our collaborative endeavors and draws upon our individual 
research expertise to identify novel mechanisms that underlie pulmonary vascular remodeling in PAH.  Using 
microarray and RNAseq approaches, we have identified PDZ binding Kinase (PBK or TOPK) as a gene that is 
highly upregulated in hypertensive pulmonary arteries. Subsequent studies have revealed that PBK is primarily 
expressed in VSMC and strategies to increase or decrease PBK expression suggest it plays a key role in 
regulating VSMC proliferation. Our collective expertise in protein kinases, site-specific phosphorylation and 
pulmonary hypertension are well matched with this project. Our proposed studies include multiple models of 
PAH in multiple species, a newly generated PBK knockout rat using CRISPR-cas9 technology, novel smooth 
muscle specific mouse models, cell culture, pharmacological and molecular approaches with novel kinase 
substrates and phosphorylation sites that benefit greatly from our multiple PI approach.  

Relevant publications include: 
a) Barman SA, Chen F, Li X, Haigh S, Stepp DW, Kondrikov D, Mahboubi K, Bordan Z, Traber P, Su Y, 

Fulton DJR. Galectin-3 Promotes Vascular Remodeling and Contributes to Pulmonary Hypertension. 



Am J Respir Crit Care Med. 2018 Jun 1;197(11):1488-1492. doi: 10.1164/rccm.201711-2308LE. PMID: 
29365276 

b) Fulton DJR, Li X, Bordan Z, Wang Y, Mahboubi K, Rudic RD, Haigh S, Chen F, Barman SA. Galectin-
3: A Harbinger of Reactive Oxygen Species, Fibrosis, and Inflammation in Pulmonary Arterial  
Hypertension. Antioxid Redox Signal. 2019 Mar 29. doi: 10.1089/ars.2019.7753. PMID: 30767565 

c) Barman SA, Li X, Haigh S, Kondrikov D, Mahboubi K, Bordan Z, Stepp DW, Zhou J, Wang Y, 
Weintraub DS, Traber P, Snider W, Jonigk D, Sullivan J, Crislip GR, Butcher JT, Thompson J, Su Y, 
Chen F, Fulton DJR. Galectin-3 is expressed in vascular smooth muscle cells and promotes 
pulmonary hypertension through changes in proliferation, apoptosis, and fibrosis. Am J Physiol Lung 
Cell Mol Physiol. 2019 May 1;316(5):L784-L797. doi: 10.1152/ajplung.00186.2018. Epub 2019 Feb 6. 
PMID: 30724100 

d) Cao Y, Zhang X, Wang L, Yang Q, Ma Q, Xu J, Wang J, Kovacs L, Ayon RJ, Liu Z, Zhang M, Zhou Y, 
Zeng X, Xu Y, Wang Y, Fulton DJ, Weintraub NL, Lucas R, Dong Z, Yuan JX, Sullivan JC, Meadows L, 
Barman SA, Wu C, Quan J, Hong M, Su Y, Huo Y. PFKFB3-mediated endothelial glycolysis promotes 
pulmonary hypertension.  Proc Natl Acad Sci U S A. 2019 Jul 2;116(27):13394-13403. doi: 
10.1073/pnas.1821401116. Epub 2019 Jun 18. PMID: 31213542 

B. Positions and Honors 
 

Positions and Employment 
2000 – 2002  Research Associate, Dept. of Pharmacology, Yale University, New Haven, CT 
2002 – 2007  Assistant Professor, Vascular Biology Center/Pharmacology, Medical College of Georgia,  
     Augusta, GA 
2007 – 2011 Associate Professor, Vascular Biology Center/Pharmacology, Medical College of Georgia, 

Augusta, GA 
2011 – present Professor and Director, Vascular Biology Center/Pharmacology, Medical College of Georgia 

at Augusta University, Augusta, GA 
Other Experience and Professional Memberships 
1999–present   Member, Sigma Xi 
2002–present   Member, American Physiological Society 
2005–present   Member, NAVBO 
 

2002 – 2012  Peer review AHA (South Eastern Affiliate) 
2013 – 2014     Peer review, Chair of AHA committee (Vascular Endothelial Biology III)  
2013–present   Peer review, AHA Established Investigator Awards 
2007 – 2011  Peer review, Charter member of NHLBI (AICS) study section 
2012–present   Peer review, Adhoc - Vascular Cell and Molecular Biology (VCMB) study section, NIH ZRG1 
     DKUS C 90S, ZRG1 EMNR-H (02), ZHL1 PPG-R (M1), NIH Pilot study program, R15 Area. 
2009–present  Editorial Board, ATVB 
2010–2019   Editorial Board, Circulation Research 
2010–present   Associate Editor, Frontiers in Oxidant Physiology 
2016-present  Editorial Board, Biochemical Pharmacology 
2016-present  Associate Editor, British Journal of Pharmacology 
2007 – 2013  Editorial Board, American Journal of Physiology (Heart and Circulation) 
 

Honors and Awards 
1995 Young Investigator Award, Eastern Hypertension Society 
2007    Medical College of Georgia, Outstanding Young Basic Science Faculty 
2008    American Physiological Society Cardiovascular (CV) Section New Investigator Award 
2016  Distinguished Researcher Award, AURI, 2016 
2018  Regents Professor, University System of Georgia 
 
C. Contribution to Science 
From the very start of my research career I have been intensely interested in cardiovascular research and have 
continued this commitment with the start of my own laboratory in 2002. The goal of this section is to highlight 5 



major research accomplishments and accordingly I have listed the major achievements over the course of my 
training (1990-2002) and as an independent investigator (2002-present): 
1. Endothelial Function in Diabetes 1990-1991: In my honors year in Undergraduate Pharmacology, my 

research project was to investigate the impact of type I diabetes on endothelium-dependent vasomotion. We 
found no deficit in endothelium-dependent relaxation to acetylcholine in aortic rings from 2 week STZ-diabetic 
rats, but detected reduced contractile responses to the then recently discovered endothelin-1. This work was 
published in the British Journal of Pharmacology and has since been cited 96 times (Google scholar). 

a. Fulton, D.J., Hodgson, W.C., Sikorski, B.W. and King, R.G.: Attenuated Responses to Endothelin-1, 
KCl and CaCl2, but not Noradrenaline, of Aortae From Rats With Streptozotocin-induced Diabetes 
Mellitus. Br. J. Pharmacol. 1991; 104(4): 928-32. PMID: 1810603, PMCID: PMC1908820. 
Cited 96 times. 

2. Endothelium-dependent hyperpolarization 1991-1996: This work was conducted during 1992-1997 as 
part of my Ph.D. thesis at New York Medical College (15 papers, 9 as first author). The goal of these studies 
was to identify the mediator of NO-independent vasodilation in resistance vessels of the renal and coronary 
circulations. While Dr. Vanhoutte had originally proposed that EDHF could be a labile metabolite of 
arachidonic acid, this was not a widely accepted concept at the time due to the poor specificity of the available 
inhibitors. We were among the first to renew interest in the contention that EDHF was a cytochrome P450 
metabolite of arachidonic acid. We reported that bradykinin, which is a potent liberator of arachidonic acid, 
elicited endothelium-dependent vasodilation in the renal and coronary resistance arterioles via a 
cyclooxygenase and nitric oxide-independent pathway that was susceptible to selective inhibitors of 
cytochrome P450. In follow up studies, we provided evidence for the contribution of phospholipase A2, 
intermediate conductance calcium-activated potassium channels and epoxygenase pathways, based 
primarily on pharmacological inhibitors. 

a. Fulton, D., McGiff, J.C. and Quilley, J.: Contribution of NO and cytochrome P450 to the vasodilator 
effect of bradykinin in the rat kidney. Br. J. Pharmacol. 1992; 107:722-725. PMID:1472970, PMCID:  
PMC1907785. (139 times) 

b. Fulton, D, McGiff JC, Quilley J. Role of K+ channels in the vasodilator response to bradykinin in the 
rat heart. Br. J. Pharmacol. 1994; 113(3):954-8. PMID: 7858891, PMCID: PMC1510451. (66 times) 

c. Fulton, D, Mahboubi K, McGiff JC, Quilley J. Cytochrome P450-dependent effects of bradykinin in 
the rat heart. Br. J. Pharmacol.1995;114(1):99-102.PMID: 7712035, PMCID:PMC1510183. (141 
times) 

d. Fulton, D., McGiff, J.C. and Quilley, J. Pharmacological evaluation of an epoxide as the putative 
hyperpolarizing factor mediating the nitric oxide-independent vasodilator effect of bradykinin in the 
rat heart. J Pharmacol Exp Ther. 1998 Nov;287(2):497-503. PMID: 9808672 (69 times) 

3. Endothelial nitric oxide synthase (eNOS) 1997-2002: Having intimate knowledge of the strengths and 
limitations of pharmacological inhibitors, I was eager to acquire some molecular skills and joined the 
laboratory of Dr. William Sessa for postdoctoral studies (29 papers, 7 as first author). Initially, I was working 
in collaboration with Dr. Hintze to identify the mechanisms controlling changes in eNOS expression in heart 
failure and exercise. We were the first to clone fragments of the canine eNOS, which was then an enigma as 
it was not readily detected with any of the available eNOS antibodies. Canine eNOS was about 85-93% 
similar to human and bovine eNOS at the nucleotide and amino acid level. We subsequently cloned 
fragments of the canine iNOS and nNOS and developed a competitive PCR assay to measure the level of 
eNOS mRNA in canine microvessels, all prior to the widespread usage of real time PCR machines. At this 
time, exciting discoveries were being made in the post-translational control of eNOS and I began to working 
on the role of protein kinases in the regulation of eNOS activity. At that time, Akt was emerging as a prominent 
kinase operating downstream of PI-3K.  We subsequently showed that Akt can directly phosphorylate eNOS 
on S1179, increase its calcium-sensitivity and stimulate NO release in endothelial cells. We were fortunate 
to publish this paper in Nature in parallel with a similar study from a German group. In follow-up experiments, 
we developed a phosphorylation state specific antibody and showed that eNOS is temporally phosphorylated 
on S1179 in response to agonists and that the degree of phosphorylation correlates with NO release. We 
also showed that the phosphorylation and activation of eNOS was occurring not just at the plasma 
membrane, but within intracellular compartments such as the Golgi, a new observation. In further analysis of 
the mechanisms leading to eNOS phosphorylation we found that the molecular chaperone, Hsp90 facilitates 
the Akt-dependent phosphorylation of eNOS by directly binding both substrate and kinase within its middle 
domain. 



a. Fulton, D., Gratton JP, McCabe TJ, Fontana J, Fujio Y, Walsh K, Franke TF, Papapetropoulos A, 
Sessa WC. Regulation of endothelium-derived nitric oxide production by the protein kinase Akt. 
Nature. 1999 Jun 10;399(6736):597-601. PMID:10376602, PMCID: PMC3637917. (2836 times) 

b. Fulton, D*, Papapetropoulos A*, Mahboubi K, Kalb RG, O'Connor DS, Li F, Altieri DC, Sessa 
WC.Angiopoietin-1 inhibits endothelial cell apoptosis via the Akt/survivin pathway. J Biol Chem. 2000 
Mar 31;275(13):9102-5. PMID:10734041. * contributed equally. (864 times) 

c. Kureishi Y, Luo Z, Shiojima I, Bialik A, Fulton D, Lefer DJ, Sessa WC, Walsh K.  The HMG-CoA 
reductase inhibitor simvastatin activates the protein kinase Akt and promotes angiogenesis in 
normocholesterolemic animals. Nat Med. 2000 Sep;6(9):1004-10. PMID: 10973320, PMCID:    
PMC2828689. (1736 times) 

d. Fulton, D*, Fontana J*, Chen Y, Fairchild TA, McCabe TJ, Fujita N, Tsuruo T, Sessa WC. Domain 
mapping studies reveal that the M domain of hsp90 serves as a molecular scaffold to regulate Akt-
dependent phosphorylation of endothelial nitric oxide synthase and NO release. Circ Res. 2002 May 
3;90(8):866-73. PMID: 11988487. * contributed equally. (402 times) 

4. The subcellular targeting of eNOS: I started my own laboratory in 2002 at the Medical College of Georgia 
(now Medical College of Georgia at Augusta University) and the major focus of my research program has 
been to identify the mechanisms by which disease processes impact endothelial function, in particular how 
post-translation phosphorylation and subcellular targeting regulates eNOS activity. We discovered a new 
phosphorylation site on eNOS, Y83 that positively regulates eNOS activity and endothelium-dependent 
relaxation. We have found that eNOS is active when expressed on Golgi membranes and is potently 
regulated by Akt-dependent signaling. In contrast, plasma membrane localized eNOS is constitutively 
phosphorylated and active. The targeting of eNOS to the mitochondria and nucleus surprisingly resulted in 
enzymes with dramatically reduced capacity to produce NO. We found that this is entirely due to calcium-
calmodulin-dependent regulation and that intracellular location impacts eNOS activity by altering calcium-
sensitivity via the phosphorylation of S615, S633 and S1177 which lie within calcium/calmodulin-dependent 
auto inhibitory loops in the reductase domain.   

a. Fulton D, Church JE, Ruan L, Li C, Sood SG, Kemp BE, Jennings IG, Venema RC. Src kinase 
activates endothelial nitric-oxide synthase by phosphorylating Tyr-83. J Biol Chem. 2005 Oct 
28;280(43):35943-52. PMID: 16123043. (121 times) 

b. Zhang Q, Church JE, Jagnandan D, Catravas JD, Sessa WC, Fulton D. Functional Relevance of 
Golgi- and Plasma Membrane-Localized Endothelial NO Synthase in Reconstituted Endothelial Cells. 
Arterioscler Thromb Vasc Biol. 2006 May;26(5):1015-21. PMID: 16514082. 
(Cited 98 times). 

c. Fulton D, Babbitt R, Zoellner S, Fontana J, Acevedo L, McCabe TJ, Iwakiri Y, Sessa WC.  Targeting 
of endothelial nitric-oxide synthase to the cytoplasmic face of the Golgi complex or plasma membrane 
regulates Akt- versus calcium-dependent mechanisms for nitric oxide release. J Biol Chem. 2004 Jul 
16;279(29):30349-57. PMID:  15136572  (160 times) 

d. Jagnandan D , Sessa WC, Fulton D.  Intracellular location regulates calcium-calmodulin-dependent 
activation of organelle-restricted eNOS. Am J Physiol Cell Physiol. 2005 Oct;289(4):C1024-33. PMID: 
15917301. (105 times) 

5. The regulation of reactive oxygen species production via post-translational regulation of NADPH 
oxidases 2005-present:  The increased production of reactive oxygen species is a common observation 
underlying compromised vascular function in cardiovascular disease states. These studies were initiated via 
a collaboration with Dr. David Stepp who was studying the mechanisms contributing to vascular dysfunction 
in obesity. We pursued Nox5, which has the unique attribute of producing superoxide from a single gene 
product, as a tool to explore how excess superoxide alters endothelial and vascular function. Adenoviruses 
encoding active and inactive forms of Nox5 were constructed and used to transduc vascular cells. We found 
that increased superoxide in endothelial cells promotes vascular dysfunction via mechanisms consistent with 
that first described by Gryglewski and Moncada in 1986 i.e. consumption of NO. We did not observe any 
perturbation of the eNOS homo dimer or a significant loss of BH4, but rather a paradoxical, compensatory 
increase in NO synthesis. These studies were a gateway to others investigating mechanisms of Nox enzyme 
regulation and we have pioneered the analysis of Nox5 (a calcium-dependent enzyme) and in the process 
have identified novel phosphorylation sites, the regulation by Hsp90, caveolin and SUMOylation. We have 
also identified roles for Nox1 in endothelial dysfunction in diabetes (PMIDs:   19797171, 24965025) and Nox4 
in the pathological vascular remodeling seen in pulmonary hypertension (PMID:24947524)  and circadian 
dysfunction (PMID: 24205282). 



a. Jagnandan D, Church JE, Banfi B, Stuehr DJ, Marrero MB, Fulton DJ. Novel mechanism of activation 
of NADPH oxidase 5. Calcium sensitization via phosphorylation. J Biol Chem. 2007 Mar 
2;282(9):6494-507. PMID: 17164239 (192 times). 

b. Zhang Q, Malik P, Pandey D, Gupta S, Jagnandan D, Belin de Chantemele E, Banfi B, Marrero MB, 
Rudic RD, Stepp DW, Fulton DJ.  Paradoxical activation of endothelial nitric oxide synthase by 
NADPH oxidase. Arterioscler Thromb Vasc Biol. 2008 Sep;28(9):1627-33.PMID:  18556569, 
PMCID:PMC2771553 (cited 108 times). * Commentary in PMID: 18716321 

c. Pandey D, Patel A, Patel V, Chen F, Qian J, Wang Y, Barman SA, Venema RC, Stepp DW, Rudic 
RD, Fulton DJ. Expression and functional significance of NADPH oxidase 5 (Nox5) and its splice 
variants in human blood vessels. Am J Physiol Heart Circ Physiol. 2012 May 15;302(10):H1919-28. 
PMID:22427510, PMCID: PMC3362115. (63 times) 

d. Chen F, Pandey D, Chadli A, Catravas JD, Chen T, Fulton DJ. Hsp90 regulates NADPH oxidase 
activity and is necessary for superoxide but not hydrogen peroxide production. Antioxid Redox Signal. 
2011 Jun;14(11):2107-19. PMID:  21194376, PMCID: PMC3085945. (74 times). 

 
Complete List of Published Work in MyBibliography (201 publications):  
https://www.ncbi.nlm.nih.gov/myncbi/david.fulton.1/bibliography/public/ 
 
 
D. Research Support 
Ongoing Research Support 
 
1R01HL147159-01     Stepp/Fulton (MPI)         04/15/2019 – 03/31/2023   
NIH/NHLBI       
“Circadian origins of vascular disease in obesity” 
Major Goal(s):  To study how the disruption in circadian rhythm impairs the cardiovascular function in obesity.  
Role:  Principal Investigator of MPI grant 
 
19TPA34910080      Fulton (PI)            07/01/2019 – 06/30/2022   
AHA Transformation Project Award    
“Circadian clock control of endothelial identity in atherosclerosis” 
Major Goal(s):  To determine the impact of the loss of circadian rhythms on endothelial function and identity. We 
will determine the molecular mechanisms by which circadian disruption promotes the downregulation of 
endothelial markers and homeostatic mechanisms in favor of increased inflammatory signaling. 
Role:  Principal Investigator 
 
Completed 
 
5R01HL125926-04   Fulton/Barman (MPI)         02/01/2016 – 01/31/2020  
NIH/NHLBI 
“Galectin-3: A Mediator of vascular remodeling in pulmonary arterial hypertension” 
Major Goal(s):  To identify how Galectin-3 influences pulmonary artery remodeling and to establish Galectin-3 
inhibitors as novel therapeutic agents to reduce PAH and improve the morbidity and mortality of a disease for 
which there are few effective therapeutic options. 
Role:  Contact Principal Investigator 
 
 
5P01HL101902-04   Verin, A (PI)                07/01/2011 – 12/31/2017 
NIH/NHLBI 
Endothelial barrier protection and repair in acute lung injury 
Role:  Project Leader of Project 4 and Core C  
 

https://www.ncbi.nlm.nih.gov/myncbi/david.fulton.1/bibliography/public/
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