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NAD+ salvage pathway in mitochondria in neurons. Background shows an neurons trans-
fect with mRFP in mitochondria.

Research Interests: Ischemic stroke, neural degeneration and regeneration, glial function,
glia-neuron interactions, in vivo two-photon imaging.
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From the Director

The Dalton Cardiovascular Research Center (DCRC) supports the
objectives of the University of Missouri in its mission of teaching,
research and service. Yet it is unique in its commitment to inter-
disciplinary collaborative research and teaching among various
colleges, schools and departments across the Columbia campus.
Under the auspices of DCRC, scientists from the fields of bio-
chemistry, biological engineering, biological sciences, biomedical
sciences, electrical engineering, medicine, pharmacology, physiolo-
gy, physics, and veterinary medicine and surgery all come together
and apply their particular expertise to research problems.

Our commitment to collaboration is grounded in the belief that
interactions among scientists of diverse backgrounds will lead

to multidisciplinary research producing meaningful, far-reaching
results. Our commitment to collaboration is grounded in the belief
that interactions among scientists of diverse backgrounds will lead
to multidisciplinary research producing meaningful, far-reaching

results. Research programs at DCRC include investigations into cardiac functions, cystic fibrosis, exercise,
kidney failure, membrane transport, muscular dystrophy, neurohumoral control of the circulation, shock,
vascular wall biology, diabetes, hypertension, biomedical engineering, protein-protein interactions, and
tumor angiogenesis. Because the mission of DCRC is to promote interaction and collaboration, no single
group completely defines the research activity of its members.

The center is committed to excellence in cardiovascular research and in the education of students and
fellows. Our investigators provide service to the University, the State of Missouri, and the nation through
memberships on committees, peer review panels and editorial boards of scientific journals.

The Dalton Cardiovascular Research Center is accredited by both the American Association for the Ad-
vancement of Laboratory Animal Care and the American Association of Laboratory Animal Sciences.
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Focused on Understanding the Cardiovascular System During Development, Aging, & Disease

Through Interdisciplinary Collaboration in Research and Teaching with Academic and Industry Partners




CENTER INFORMATION

CORE TECHNOLOGIES

Atomic Force microscopy
Confocal/multiphoton microscopy
In vivo video microscopy

Chronic instrumentation
Electrophysiology

Quantitative PCR

Nanofabrication

Cell tissue culture

Gene expression

Manipulation of protein expression
Fluorescence spectroscopy
Cardiovascular and microvascular models
High Frequency Ultrasound Imaging

CORE FACILITIES

Leica SP5 confocal multiphoton system
FV 1000 Olympus confocal systems

High Speed Spinning disk confocal
Atomic Force Microscopy Systems
Research grade florescence microscopes
Molecular and cellular technology core
Information technology core

Vevo LAZR Photoacoustic Imaging System
Telemetry

Laser Speckle Imaging

Any-Maze System

Ivis Imaging

Metabolic Cages

—

Facilities
Erected 1967-1969

33,456 Square Feet
21 Research Labs

Interdisciplinary Research
Interest Groups

Biomedical Engineering
Microcirculation
Exercise/Inactivity
Vascular Biology
Membrane Transport
Cystic Fibrosis

Tumor Angiogenesis

Neurohumoral Control of
Circulation

Cardiac Muscle, Development
& Disease




Christopher P. Baines, PhD plates cells on a petri dish to grow both fibroblasts and cardiac
cells.

Dr Baines is a Resident Dalton Investigator and Associate Professor, Department of Bio-
medical Sciences, College of Veterinary Medicine

The mitochondrial permeability transition pore: Is it formed by the ATP synthase, adenine
nucleotide translocators or both? Baines CP, Gutiérrez-Aguilar M.Biochim Biophys Acta
Bioenerg. 2020 Oct 1;1861(10):148249. doi: 10.1016/j.bbabio.2020.148249. Epub 2020 Jun
20. PMID: 32569662

Genetic manipulation of SPG7 or NipSnap2 does not affect mitochondrial permeability
transition. Klutho PJ, Dashek R], Song L, Baines CP. Cell Death Discov. 2020 Jan 29;6:5.
doi: 10.1038/s41420-020-0239-6. eCollection 2020. PMID: 32123581



Academic Partners

College of Arts and Science
Physics & Astronomy

College of Engineering
Bioengineering, Electrical &
Computer Engineering

College of Veterinary Medicine
Biomedical Sciences

School of Medicine
Biochemistry
Center for Gender Physiology
Medical Pharmacology & Physiology
Internal Medicine
Pathology and Anatomical Sciences

College of Human Environmental Sciences
Nutrition & Exercise Physiology

External Sector Collaborations

International

Univ of Calgary (CA),

Univ of Shefhield (UK)

Univ of Oxford (UK)

International University of Health and
Welfare, Japan

National Yang Ming Chiao Tung
University, Taiwan

Southwest Medical Univ(CN)
National Taiwan University

Domestic
ABBVIE Inc, Novopyxis, Inc

Case Western University

State University of IOWA
Exocytronics, LLC

Tensive Controls, Inc

Gilead Sci, Inc

Tufts University

University of IL Urbana, Champaign
Pennington Biomed Research Ctr,
Washington University, St. Louis
Proteostasis Therapeutics, Inc
University of IL, Chicago




Christopher P. Baines, PhD
Associate Professor, Department of Biomedical Sciences

Lane L. Clarke, DVM, PhD,
Professor,Department of Biomedical Sciences

Kevin J. Cummings, Ph.D.
Assistant Professor, Department of Biomedical Sciences

Shinghua Ding, PhD
Associate Professor, Biological Engineering

Kevin D. Gillis, DSc, Professor Biological Engineering
Professor Medical Pharmacology and Physiology

Olga Glinskii, MD
Assistant Research Professor



Vladislav Glinskii, MD
Pathology and Anatomical Sciences

Li-Qun (Andrew) Gu, PhD

 Associate Professor, Bioengineering

Chetan P. Hans, PhD
Assistant Professor, Department of Medicine-Cardiology

Eileen M. Hasser, PhD

' Professor, Department of Biomedical Sciences

\‘ Adjunct Professor, Medical Pharmacology and Physiology

Cheryl M. Heesch, PhD,
Department of Biomedical Sciences

Michael A. Hill, PhD
Interim Director, Dalton Cardiovascular Research Center
Professor, Department of Medical Pharmacology and Physiology



Tzyh-Chang Hwang, PhD
Professor, Department of Medical Pharmacology and Physiology

Salman M. Hyder, PhD
Zalk Missouri Professor of Tumor Angiogenesis
Professor, Department of Biomedical Sciences

David D. Kline, PhD
Associate Professor, Department of Biomedical Sciences

Maike Krenz, MD
Associate Professor, Department of Medical Pharmacology and
Physiology

Camila Manrique Acevedo, MD
Endocrinology/Metabolism/Diabetes, Internal Medicine

Luis Martinez-Lemus, PhD, DVM
Associate Professor, Department of Medical Pharmacology and
Physiology



Jaume Padilla, PhD
Assistant Professor Nutrition & Exercise Physiology

Luis Polo-Parada, PhD
Associate Professor, Department of Medical Pharmacology and
Physiology

Lakshmidevi Pulakat, PhD
Professor, Department of Medicine - Cardiology

James R Sowers, MD
Vice Chair, Professor of Medicine

Zhe Sun, PhD

" 7 Assistant Research Professor, Dalton Cardiovascular Research

Center

Xiaoqin Zou, PhD
Professor, Department of Physics and Department of
Biochemistry



Edward H. Blaine, PhD, DSc(Hon)

Professor, Department of Medical Pharmacology & Physiology
Former Director, Dalton Cardiovascular Research Center 1990-2005
"Hypertension, heart failure, and salt and water balance."

Discovery of Angiotensin coverting enzyme inhibitor

1962 NFL Draft, Offensive Line Green Bay Packers, retired after
5th season with the Philadelphia Eagles to come back to Mizzou for
his doctorate.( 5 years, a promise to mentor, Clint Conaway)
Distinguished Eagle Scout by the Boy Scouts of America, 2009
Missouri Sports Hall of Fame, 2011

Gerald A. Meininger, PhD, Emeritus Professor

Margaret Proctor Mulligan Professor in Medical Research
Professor, Department of Medical Pharmacology and Physiology
Former Director, Dalton Cardiovascular Research Center 2005-2015
Adjunct Professor, Department of Biomedical Sciences

Adjunct Professor, Department of Biological Engineering

Reduced stiffness and augmented traction force in type 2 diabetic
coronary microvascular smooth muscle. McCallinhart PE, Cho Y,
Sun Z, Ghadiali S, Meininger GA, Trask AJ. Am J Physiol Heart
Circ Physiol. 2020 Jun 1;318(6):H1410-H1419. doi: 10.1152/
ajpheart.00542.2019. Epub 2020 May 1. PMID: 32357115

Switching behaviour in vascular smooth muscle cell-matrix adhesion
during oscillatory loading. Irons L, Huang H, Owen MR, O'Dea RD,
Meininger GA, Brook BS. J Theor Biol. 2020 Oct 7;502:110387.

doi: 10.1016/j.jtb1.2020.110387. Epub 2020 Jun 27. PMID: 3260366

Frontiers in Vascular Physiology Grand Challenges in Vascular
Physiology. Meininger GA, Hill MA. Front Physiol. 2020 Aug
7;11:852. doi: 10.3389/fphys.2020.00852. eCollection 2020. PMID:
32848829 9
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Shawn B. Bender, Ph.D.
Assistant Professor, Department of Biomedical Sciences

Frank W. Booth, PhD
Professor, Department of Biomedical Sciences

Douglas K. Bowles, PhD

Professor, Department of Biomedical Sciences

Adjunct Professor, Department of Medical Pharmacology and
Physiology

Nicola J. Brown, Ph.D.
Adjunct Dalton Investigator
Sheffield Cancer Research Centre

Chandrasekar Bysani, D.V.M., Ph.D.
Margaret Proctor Mulligan Endowed Professor

Michael J. Davis, PhD
Professor and Associate Department Head, Department of Medical
Pharmacology and Physiology
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William P. Fay, M.D.
Professor of Internal Medicine and Medical Pharmacology &
Physiology

Shubra Gangopadhyay, PhD
LaPierre Chair and Joint Professor, Departments of Electrical
Engineering, Biological Engineering and Physics

Kenneth A. Gruber, Ph.D.
Adjunct Professor, Department of Medical Pharmacology and
Physiology

Nicole L. Nichols, Ph.D.
Assistant Professor, Department of Biomedical Sciences

Steven S. Segal, PhD
Professor of Medical Pharmacology and Physiology

Yoshiro Sohma, MD, PhD
Visiting Professor, Dalton Cardiovascular Research Center
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Commentary: COVID-19 in patients with diabetes. Hill MA, Mantzoros C, Sowers JR. Me-
tabolism. 2020 Jun;107:154217. doi: 10.1016/j.metabol.2020.154217. Epub 2020 Mar
24. PMID: 32220611

TRIC-A Channel Maintains Store Calcium Handling by Interacting With Type 2 Ryano-
dine Receptor in Cardiac Muscle. Zhou X, Park KH, Yamazaki D, Lin PH, Nishi M, Ma Z,
Qiu L, Murayama T, Zou X, Takeshima H, Zhou ], Ma J. Circ Res. 2020 Feb 14;126(4):417-
435. doi: 10.1161/CIRCRESAHA.119.316241. Epub 2019 Dec 6. PMID: 31805819

Empagliflozin reduces high glucose-induced oxidative stress and miR-21-dependent
TRAF3IP2 induction and RECK suppression, and inhibits human renal proximal tubular
epithelial cell migration and epithelial-to-mesenchymal transition. Das NA, Carpenter
AJ, Belenchia A, Aroor AR, Noda M, Siebenlist U, Chandrasekar B, DeMarco VG. Cell
Signal. 2020 Apr;68:109506. doi: 10.1016/j.cellsig.2019.109506. Epub 2019 Dec 17. PMID:
31862399

Covid-19 and Disparities in Nutrition and Obesity. Belanger MJ, Hill MA, Angelidi AM,
Dalamaga M, Sowers JR, Mantzoros CS. N Engl ] Med. 2020 Sep 10;383(11):e69. doi:
10.1056/NEJMp2021264. Epub 2020 Jul 15. PMID: 32668105

Obesity and cardiovascular disease in women. Manrique-Acevedo C, Chinnakotla B,
Padilla J, Martinez-Lemus LA, Gozal D. Int ] Obes (Lond). 2020 Jun;44(6):1210-1226.
doi: 10.1038/s41366-020-0548-0. Epub 2020 Feb 17. PMID: 32066824

Experimental animal models of coronary microvascular dysfunction. Sorop O, van de
Wouw ], Chandler S, Ohanyan V, Tune JD, Chilian WM, Merkus D, Bender SB, Dunck-
er DJ. Cardiovasc Res. 2020 Mar 1;116(4):756-770. doi: 10.1093/cvr/cvaa002. PMID:
31926020

CFTR: New insights into structure and function and implications for modulation by small
molecules. Kleizen B, Hunt JE Callebaut I, Hwang TC, Sermet-Gaudelus I, Hatkemeyer S,
Sheppard DN. ] Cyst Fibros. 2020 Mar;19 Suppl 1:519-524. doi: 10.1016/j.jc£.2019.10.021.
Epub 2019 Nov 21. PMID: 31759907
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Publications

Assessment of resistance vessel function in human skeletal muscle: guidelines for exper-
imental design, Doppler ultrasound, and pharmacology. Limberg JK, Casey DP, Trinity
JD, Nicholson WT, Wray DW, Tschakovsky ME, Green DJ, Hellsten Y, Fadel PJ, Joyner MJ,
Padilla J. Am ] Physiol Heart Circ Physiol. 2020 Feb 1;318(2):H301-H325. doi: 10.1152/
ajpheart.00649.2019. Epub 2019 Dec 30. PMID: 31886718

Take a deep breath and wake up: The protean role of serotonin preventing sudden death
in infancy. Cummings KJ, Leiter JC. Exp Neurol. 2020 Apr;326:113165. doi: 10.1016/j.
expneurol.2019.113165. Epub 2019 Dec 27. PMID: 31887304

Disentangling the Gordian knot of local metabolic control of coronary blood flow.

Tune JD, Goodwill AG, Kiel AM, Baker HE, Bender SB, Merkus D, Duncker DJ. Am J
Physiol Heart Circ Physiol. 2020 Jan 1;318(1):H11-H24. doi: 10.1152/ajpheart.00325.2019.
Epub 2019 Nov 8. PMID: 31702972

Biological Characterization of F508delCFTR Protein Processing by the CFTR Corrector
ABBV-2222/GLPG2222. Singh AK, Fan Y, Balut C, Alani S, Manelli AM, Swensen AM, Jia
Y, Neelands TR, Vortherms TA, Liu B, Searle XB, Wang X, Gao W, Hwang TC, Ren HY,
Cyr D, Kym PR, Conrath K, Tse C. ] Pharmacol Exp Ther. 2020 Jan;372(1):107-118. doi:
10.1124/jpet.119.261800. Epub 2019 Nov 15. PMID: 31732698

Positional effects of premature termination codons on the biochemical and biophysical
properties of CFTR. Yeh JT, Hwang TC. ] Physiol. 2020 Feb;598(3):517-541. doi: 10.1113/
JP278418. Epub 2019 Nov 2. PMID: 31585024

Female sex and Western-style diet protect mouse resistance arteries during acute oxidative
stress. orton CE, Jacobsen NL, Sinkler SY, Manrique-Acevedo C, Segal SS. Am ] Physiol
Cell Physiol. 2020 Mar 1;318(3):C627-C639. doi: 10.1152/ajpcell.00342.2019. Epub 2019
Dec 31. PMID: 31891519

Thrombin action on astrocytes in the hindbrain of the rat disrupts glycemic and respi-
ratory control. Rogers RC, Hasser EM, Hermann GE. Am ] Physiol Regul Integr Comp
Physiol. 2020 Jun 1;318(6):R1068-R1077. doi: 10.1152/ajpregu.00033.2020. Epub 2020 Apr
22. PMID: 32320636
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Eight weeks of fish oil supplementation does not prevent sitting-induced leg endothelial
dysfunction. Morishima T, Tsuchiya Y, Padilla J, Ochi E. Appl Physiol Nutr Metab. 2020
Jan;45(1):55-60. doi: 10.1139/apnm-2019-0138. Epub 2019 Oct 31. PMID: 31671276

Targeting endothelial exosomes for the prevention of cardiovascular disease. Jia G, Sow-
ers JR. Biochim Biophys Acta Mol Basis Dis. 2020 Aug 1;1866(8):165833. doi: 10.1016/j.
bbadis.2020.165833. Epub 2020 May 4. PMID: 32380265

PepPro: A Nonredundant Structure Data Set for Benchmarking Peptide-Protein Compu-
tational Docking. Xu X, Zou X. ] Comput Chem. 2020 Feb 5;41(4):362-369. doi: 10.1002/
jec.26114. Epub 2019 Dec 2. PMID: 31793016

Effects of ERP and ERa on OVX-induced changes in adiposity and insulin resistance.
Zidon TM, Padilla J, Fritsche KL, Welly R], McCabe LT, Stricklin OE, Frank A, Park Y,
Clegg DJ, Lubahn DB, Kanaley JA, Vieira-Potter VJ. ] Endocrinol. 2020 Apr;245(1):165-
178. doi: 10.1530/JOE-19-0321. PMID: 32053493

Two-stage electro-mechanical coupling of a KV channel in voltage-dependent activation.
Hou P, Kang PW, Kongmeneck AD, Yang ND, Liu Y, Shi J, Xu X, White KM, Zaydman
MA, Kasimova MA, Seebohm G, Zhong L, Zou X, Tarek M, Cui J. Nat Commun. 2020
Feb 3;11(1):676. doi: 10.1038/s41467-020-14406-w. PMID: 32015334

Medial preoptic estrogen receptor-beta blunts the estrogen receptor-alpha mediated in-
creases in wheel-running behavior of female rats. Grigsby KB, Kovarik CM, Mao X, Booth
FW. Behav Brain Res. 2020 Feb 3;379:112341. doi: 10.1016/j.bbr.2019.112341. Epub 2019
Nov 9. PMID: 31711895

Pencil-paper on-skin electronics. Xu Y, Zhao G, Zhu L, Fei Q, Zhang Z, Chen Z, An F,
Chen Y, Ling Y, Guo P, Ding S, Huang G, Chen PY, Cao Q, Yan Z. Proc Natl Acad Sci U
S A.2020 Aug 4;117(31):18292-18301. doi: 10.1073/pnas.2008422117. Epub 2020 Jul 13.
PMID: 32661158
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Frontiers in Vascular Physiology Grand Challenges in Vascular Physiology.
Meininger GA, Hill MA. Front Physiol. 2020 Aug 7;11:852. doi: 10.3389/
fphys.2020.00852. eCollection 2020. PMID: 32848829

Binding interface and impact on protease cleavage for an RNA aptamer to HIV-1 reverse
transcriptase. Nguyen PDM, Zheng ], Gremminger TJ, Qiu L, Zhang D, Tuske S, Lange
MJ, Griffin PR, Arnold E, Chen §J, Zou X, Heng X, Burke DH. Nucleic Acids Res. 2020
Mar 18;48(5):2709-2722. doi: 10.1093/nar/gkz1224. PMID: 31943114

The effect of NAMPT deletion in projection neurons on the function and structure of
neuromuscular junction (NM]J) in mice. Lundt S, Zhang N, Wang X, Polo-Parada L,
Ding S. Sci Rep. 2020 Jan 9;10(1):99. doi: 10.1038/s41598-019-57085-4. PMID: 31919382

Regulation of blood flow in small arteries: mechanosensory events underlying myogenic
vasoconstriction. Hong KS, Kim K, Hill MA. ] Exerc Rehabil. 2020 Jun 30;16(3):207-215.
doi: 10.12965/jer.2040432.216. eCollection 2020 Jun. PMID: 32724777

Aging alters spontaneous and neurotransmitter-mediated Ca2+ signaling in smooth
muscle cells of mouse mesenteric arteries. Boerman EM, Segal SS. Microcirculation.
2020 May;27(4):e12607. doi: 10.1111/micc.12607. Epub 2020 Mar 15. PMID: 31994289

Discovery of novel L-type voltage-gated calcium channel blockers and application for
the prevention of inflammation and angiogenesis. Saddala MS, Lennikov A, Mukwaya A,
Yang Y, Hill MA, Lagali N, Huang H. ] Neuroinflammation. 2020 Apr 25;17(1):132. doi:
10.1186/512974-020-01801-9. PMID: 3233463

Increased serum salusin-a by aerobic exercise training correlates with improvements in
arterial stiffness in middle-aged and older adults. Fujie S, Hasegawa N, Sanada K, Hama-
oka T, Maeda S, Padilla J, Martinez-Lemus LA, Iemitsu M. Aging (Albany NY). 2020
Jan 9;12(2):1201-1212. doi: 10.18632/aging.102678. Epub 2020 Jan 9. PMID: 31918410

MDockPeP: A Web Server for Blind Prediction of Protein-Peptide Complex Structures.
Xu X, Zou X. Methods Mol Biol. 2020;2165:259-272. doi: 10.1007/978-1-0716-0708-
4_15. PMID: 32621230
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Endothelial sodium channel activation promotes cardiac stiffness and diastolic dysfunc-
tion in Western diet fed female mice. Sowers JR, Habibi ], Jia G, Bostick B, Manrique-Ace-
vedo C, Lastra G, Yang Y, Chen D, Sun Z, Domeier TL, Durante W, Whaley-Connell

AT, Hill MA, Jaisser F, DeMarco VG, Aroor AR. Metabolism. 2020 Aug;109:154223. doi:
10.1016/j.metabol.2020.154223. Epub 2020 Apr 7. PMID: 32275972

Renal resistive index as a novel biomarker for cardiovascular and kidney risk reduc-
tion in type II diabetes. Aroor AR, Whaley-Connell A, Sowers JR. ] Clin Hypertens
(Greenwich). 2020 Feb;22(2):231-233. doi: 10.1111/jch.13817. Epub 2020 Jan 31. PMID:
32003929

Performance of human and server prediction in CAPRI rounds 38-45. Duan R, Qiu L,
Xu X, Ma Z, Merideth BR, Shyu CR, Zou X. Proteins. 2020 Aug;88(8):1110-1120. doi:
10.1002/prot.25956. Epub 2020 Jul 1. PMID: 32483825

The mitochondrial permeability transition pore: Is it formed by the ATP synthase, adenine
nucleotide translocators or both? Baines CP, Gutiérrez- Aguilar M. Biochim Biophys Acta
Bioenerg. 2020 Oct 1;1861(10):148249. doi: 10.1016/j.bbabio.2020.148249. Epub 2020 Jun

20. PMID: 3256966

A PIP2 substitute mediates voltage sensor-pore coupling in KCNQ activation.

Liu Y, Xu X, Gao J, Naffaa MM, Liang H, Shi ], Wang HZ, Yang ND, Hou P, Zhao W, White
KM, Kong W, Dou A, Cui A, Zhang G, Cohen IS, Zou X, Cui J. Commun Biol. 2020 Jul
16;3(1):385. doi: 10.1038/s42003-020-1104-0. PMID: 32678288

Relationships between Very Low-Density Lipoproteins-Ceramides, -Diacylglycerols, and
-Triacylglycerols in Insulin-Resistant Men. Mucinski JM, Manrique-Acevedo C, Ka-
sumov T, Garrett T], Gaballah A, Parks EJ. Lipids. 2020 Jul;55(4):387-393. doi: 10.1002/
lipd.12244. Epub 2020 May 15. PMID: 32415687 Structural basis of prostate-specific
membrane antigen recognition by the A9g RNA aptamer.

Measurement of Pulse Propagation Velocity, Distensibility and Strain in an Abdominal
Aortic Aneurysm Mouse Model. Sharma N, Sun Z, Hill MA, Hans CP. ] Vis Exp. 2020
Feb 23;(156). doi: 10.3791/60515. PMID: 32150160
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Structural basis of prostate-specific membrane antigen recognition by the A9g RNA ap-
tamer.Ptacek J, Zhang D, Qiu L, Kruspe S, Motlova L, Kolenko P, Novakova Z, Shubham
S, Havlinova B, Baranova P, Chen SJ, Zou X, Giangrande P, Barinka C. Nucleic Acids Res.
2020 Nov 4;48(19):11130-11145. doi: 10.1093/nar/gkaa494. PMID: 32525981

Adaptations in autonomic nervous system regulation in normal and hypertensive preg-
nancy. Brooks VL, Fu Q, Shi Z, Heesch CM. Handb Clin Neurol. 2020;171:57-84. doi:
10.1016/B978-0-444-64239-4.00003-5. PMID: 32736759

Mechanisms Underlying Neuroplasticity in the Nucleus Tractus Solitarii Following Hind-
limb Unloading in Rats. Lima-Silveira L, Martinez D, Hasser EM, Kline DD. Neurosci-
ence. 2020 Nov 21;449:214-227. doi: 10.1016/j.neuroscience.2020.09.043. Epub 2020 Oct
9. PMID: 33039526

Minocycline reverses IL-17A/TRAF31P2-mediated p38 MAPK/NF-kB/iNOS/NO-de-
pendent cardiomyocyte contractile depression and death. Yoshida T, Das NA, Carpenter
AJ, Izadpanah R, Kumar SA, Gautam S, Bender SB, Siebenlist U, Chandrasekar B. Cell
Signal. 2020 Sep;73:109690. doi: 10.1016/j.cellsig.2020.109690. Epub 2020 Jun 15. PMID:
32553549

Switching behaviour in vascular smooth muscle cell-matrix adhesion during oscillatory
loading. Irons L, Huang H, Owen MR, O'Dea RD, Meininger GA, Brook BS. ] Theor
Biol. 2020 Oct 7;502:110387. doi: 10.1016/j.jtbi.2020.110387. Epub 2020 Jun 27. PMID:
32603668

Reply to "Letter to the editor: Sympathetically mediated increases in cardiac output, or
peripheral vasoconstriction as primary regulator of BP during hyperinsulinemia?".
Limberg JK, Padilla J. Am J Physiol Heart Circ Physiol. 2020 Aug 1;319(2):H394-H395.
doi: 10.1152/ajpheart.00578.2020. PMID: 3274868

DAPT, a potent Notch inhibitor regresses actively growing abdominal aortic aneurysm via

divergent pathways.Hans CP, Sharma N, Dev R, Blain JM, Tonniges J, Agarwal G. Clin
Sci (Lond). 2020 Jun 26;134(12):1555-1572. doi: 10.1042/CS20200456. PMID: 32490531
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Publications

High-Intensity Interval Training Decreases Muscle Sympathetic Nerve Activity and
Improves Peripheral Vascular Function in Patients With Heart Failure With Reduced
Ejection Fraction. Sales ARK, Azevedo LEF, Silva TOC, Rodrigues AG, Oliveira PA, Jordao
CP, Andrade ACM, Urias U, Guimaraes GV, Bocchi EA, Alves MJNN, Hajjar LA, Filho
RK, Grunewald ZI, Martinez-Lemus LA, Padilla J, Negrao CE. Circ Heart Fail. 2020
Aug;13(8):e007121. doi: 10.1161/CIRCHEARTFAILURE.120.007121. Epub 2020 Jul 16.
PMID: 32673501

Melanocortin-4 receptor antagonist TCMCB07 ameliorates cancer- and chronic kidney
disease-associated cachexia. Zhu X, Callahan ME, Gruber KA, Szumowski M, Marks DL.
J Clin Invest. 2020 Sep 1;130(9):4921-4934. doi: 10.1172/JCI138392. PMID: 32544087

LIMK (LIM Kinase) Inhibition Prevents Vasoconstriction- and Hypertension-Induced
Arterial Stiffening and Remodeling. Morales-Quinones M, Ramirez-Perez FI, Foote CA,
Ghiarone T, Ferreira-Santos L, Bloksgaard M, Spencer N, Kimchi ET, Manrique-Acevedo
C, Padilla J, Martinez-Lemus LA. Hypertension. 2020 Aug;76(2):393-403. doi: 10.1161/
HYPERTENSIONAHA.120.15203. Epub 2020 Jun 29. PMID: 32594801

Collagen fibril abnormalities in human and mice abdominal aortic aneurysm.

Jones B, Tonniges JR, Debski A, Albert B, Yeung DA, Gadde N, Mahajan A, Sharma N,
Calomeni EP, Go MR, Hans CP, Agarwal G. Acta Biomater. 2020 Jul 1;110:129-140. doi:
10.1016/j.actbio.2020.04.022. Epub 2020 Apr 25. PMID: 32339711

Sex differences in integrated neuro-cardiovascular control of blood pressure following
acute intermittent hypercapnic-hypoxia. Jacob DW, Ott EP, Baker SE, Scruggs ZM, Ivie
CL, Harper JL, Manrique-Acevedo CM, Limberg JK. Am J Physiol Regul Integr Comp
Physiol. 2020 Sep 23. doi: 10.1152/ajpregu.00191.2020. Online ahead of print. PMID:
32966122

Alpha adrenergic receptor signaling in the hypothalamic paraventricular nucleus is di-
minished by the chronic intermittent hypoxia model of sleep apnea. Domingos-Souza G,
Martinez D, Sinkler S, Heesch CM, Kline DD. Exp Neurol. 2020 Oct 23;335:113517. doi:
10.1016/j.expneurol.2020.113517. Online ahead of print. PMID: 3313220
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5-HT2A/B receptor expression in the phrenic motor nucleus in a rat model of ALS (SOD-
1G93A). Borkowski LF, Craig TA, Stricklin OE, Johnson KA, Nichols NL. Respir Physiol
Neurobiol. 2020 Aug;279:103471. doi: 10.1016/j.resp.2020.103471. Epub 2020 Jun 3.
PMID: 32504811

AT?2R agonist NP-6A4 mitigates aortic stiffness and proteolytic activity in mouse model
of aneurysm. Sharma N, Belenchia AM, Toedebusch R, Pulakat L, Hans CP. ] Cell Mol
Med. 2020 Jul;24(13):7393-7404. doi: 10.1111/jecmm.15342. Epub 2020 May 18. PMID:
32420690

Western diet induces renal artery endothelial stiffening that is dependent on the epithelial
Na+ channel. Xiong Y, Aroor AR, Ramirez-Perez FI, Jia G, Habibi ], Manrique-Acevedo
C, Lastra G, Chen D, DeMarco VG, Martinez-Lemus LA, Hill MA, Jaisser F, Sowers
JR, Whaley-Connell A. Am ] Physiol Renal Physiol. 2020 May 1;318(5):F1220-F1228. doi:
10.1152/ajprenal.00517.2019. Epub 2020 Apr 13. PMID: 32281419

Astrocytic glutamate transporters reduce the neuronal and physiological influence of
metabotropic glutamate receptors in nucleus tractus solitarii. Martinez D, Rogers RC,
Hermann GE, Hasser EM, Kline DD. Am ] Physiol Regul Integr Comp Physiol. 2020
Mar 1;318(3):R545-R564. doi: 10.1152/ajpregu.00319.2019. Epub 2020 Jan 22. PMID:
31967862

Reduced stiffness and augmented traction force in type 2 diabetic coronary microvascu-
lar smooth muscle. McCallinhart PE, Cho Y, Sun Z, Ghadiali S, Meininger GA, Trask
A]J. Am ] Physiol Heart Circ Physiol. 2020 Jun 1;318(6):H1410-H1419. doi: 10.1152/
ajpheart.00542.2019. Epub 2020 May 1. PMID: 32357115

Exaggerated potassium current reduction by oxytocin in visceral sensory neurons fol-
lowing chronic intermittent hypoxia. Dantzler HA, Kline DD. Auton Neurosci. 2020
Sep 28;229:102735. doi: 10.1016/j.autneu.2020.102735. Online ahead of print. PMID:
33032244
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Sustained Hypoxia Alters nTS Glutamatergic Signaling and Expression and Function of
Excitatory Amino Acid Transporters. Matott MP, Hasser EM, Kline DD. Neuroscience.
2020 Mar 15;430:131-140. doi: 10.1016/j.neuroscience.2020.01.034. Epub 2020 Feb 4.
PMID: 32032667

Organoids as a personalized medicine tool for ultra-rare mutations in cystic fibrosis:

The case of S955P and 1717-2A>G. Silva IAL, Dousova T, Ramalho S, Centeio R, Clarke
LA, Railean V, Botelho HM, Holubova A, Valaskova I, Yeh JT, Hwang TC, Farinha

CM, Kunzelmann K, Amaral MD. Biochim Biophys Acta Mol Basis Dis. 2020 Nov
1;1866(11):165905. doi: 10.1016/j.bbadis.2020.165905. Epub 2020 Jul 28. PMID: 32730979

Myeloperoxidase instigates proinflammatory responses in a cecal ligation and puncture rat
model of sepsis. Yu H, Liu Y, Wang M, Restrepo R], Wang D, Kalogeris T], Neumann WL,
Ford DA, Korthuis RJ. Am ] Physiol Heart Circ Physiol. 2020 Sep 1;319(3):H705-H721.
doi: 10.1152/ajpheart.00440.2020. Epub 2020 Aug 7. PMID: 32762560

TRAF3IP2 (TRAF3 Interacting Protein 2) Mediates Obesity-Associated Vascular Insulin
Resistance and Dysfunction in Male Mice. Grunewald ZI, Ramirez-Perez FI, Woodford
ML, Morales-Quinones M, Mejia S, Manrique-Acevedo C, Siebenlist U, Martinez-Lemus
LA, Chandrasekar B, Padilla ]. Hypertension. 2020 Oct;76(4):1319-1329. doi: 10.1161/HY-
PERTENSIONAHA.120.15262. Epub 2020 Aug 24. PMID: 32829657

Differential mechanisms are required for phrenic long-term facilitation over the course of
motor neuron loss following CTB-SAP intrapleural injections. Borkowski LE, Nichols NL.
Exp Neurol. 2020 Dec;334:113460. doi: 10.1016/j.expneurol.2020.113460. Epub 2020 Sep
9. PMID: 32916172

Tissue-specific small heat shock protein 20 activation is not associated with traditional
autophagy markers in Ossabaw swine with cardiometabolic heart failure. Silva KAS, Leary
EV, Olver TD, Domeier TL, Padilla J, Rector RS, Emter CA. Am ] Physiol Heart Circ
Physiol. 2020 Nov 1;319(5):H1036-H1043. doi: 10.1152/ajpheart.00580.2020. Epub 2020
Sep 18. PMID: 32946285
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Publications

Maintenance of endothelial function following acute resistance exercise in females is
associated with a tempered blood pressure response. Morishima T, Padilla J, Tsuchiya
Y, Ochi E. J Appl Physiol (1985). 2020 Oct 1;129(4):792-799. doi: 10.1152/japplphysi-
01.00378.2020. Epub 2020 Aug 13. PMID: 32790598

Sympathetically mediated increases in cardiac output, not restraint of peripheral vasodi-
lation, contribute to blood pressure maintenance during hyperinsulinemia. Limberg JK,
Smith JA, Soares RN, Harper JL, Houghton KN, Jacob DW, Mozer MT, Grunewald ZI,
Johnson BD, Curry TB, Baynard T, Manrique-Acevedo C, Padilla J. Am ] Physiol Heart
Circ Physiol. 2020 Jul 1;319(1):H162-H170. doi: 10.1152/ajpheart.00250.2020. Epub 2020
Jun 5. PMID: 32502373

Skeletal muscle microvascular insulin resistance in type 2 diabetes is not improved by
eight weeks of regular walking. Park LK, Parks EJ, Pettit-Mee R], Woodford ML, Ghiarone
T, Smith JA, Sales ARK, Martinez-Lemus LA, Manrique-Acevedo C, Padilla J. ] Appl
Physiol (1985). 2020 Aug 1;129(2):283-296. doi: 10.1152/japplphysiol.00174.2020. Epub
2020 Jul 2. PMID: 32614687

Intralingual Administration of AAVrh10-miRSOD1 Improves Respiratory But Not Swal-
lowing Function in a Superoxide Dismutase-1 Mouse Model of Amyotrophic Lateral
Sclerosis. Lind LA, Andel EM, McCall AL, Dhindsa JS, Johnson KA, Stricklin OE, Mueller
C, EIMallah MK, Lever TE, Nichols NL. Hum Gene Ther. 2020 Aug;31(15-16):828-838.
doi: 10.1089/hum.2020.065. Epub 2020 Jul 13. PMID: 32498636

GLAST-CreERT2 mediated deletion of GDNF increases brain damage and exacerbates
long-term stroke outcomes after focal ischemic stroke in mouse model. Zhang N, Zhang
Z,He R, Li H, Ding S. Glia. 2020 Nov;68(11):2395-2414. doi: 10.1002/glia.23848. Epub
2020 Jun 4. PMID: 32497340

The SGLT2 inhibitor Empagliflozin attenuates interleukin-17A-induced human aortic
smooth muscle cell proliferation and migration by targeting TRAF3IP2/ROS/NLRP3/
Caspase-1-dependent IL-1p and IL-18 secretion. Sukhanov S, Higashi Y, Yoshida T, Mum-
midi S, Aroor AR, Russell ], Bender SB, DeMarco VG, Chandrasekar B. Cell Signal. 2020
Nov 4:109825. doi: 10.1016/j.cellsig.2020.109825. Online ahead of print. PMID: 33160017
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Loss of excitatory amino acid transporter restraint following chronic intermittent hypox-
ia contributes to synaptic alterations in nucleus tractus solitarii.Martinez D, Rogers RC,
Hasser EM, Hermann GE, Kline DD. J Neurophysiol. 2020 Jun 1;123(6):2122-2135. doi:
10.1152/jn.00766.2019. Epub 2020 Apr 29. PMID: 32347148

Image above courtesy of Chetan P. Hans, PhD. The cover image of this issue of Clinical
Science (volume 134, issue 22) features representative transmission electron microsco-
py images of normal (top panel; Angll + DAPT) and abnormal collagen fibrils (bottom
panel; AnglI + vehicle) in the mouse aorta. In their study, Hans et al. highlight the novel
therapeutic potentials of Notch inhibitor (DAPT) to regress an actively growing abdomi-
nal aortic aneurysm via divergent pathways.
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Giving to Dalton

Investigators at Dalton Cardiovascular Research Center seek understanding and information
about some of the most prevalent health issues of the day - hypertension; heart disease;
adult-onset (Type Il) diabetes; obesity; muscular dystrophy; cystic fibrosis; and breast, uterine
and prostate cancer. Teams of investigators from medicine, engineering, biomedical sciences,
veterinary medicine, physiology and other disciplines work together to find answers to questions
that will directly affect the understanding of disease prevention and treatment. Your contribu-
tion to Dalton supports this work.

You can now give directly to Dalton Cardiovascular Research Center and the Franklin Lecture
Endowment by going to our Giving to Mizzou page.

Dalton welcomes partnerships with the private sector.
Please contact Dr. Michael Hill at hillmi@missouri.edu or 573-882-9482 to learn more.



