STEVE A. N. GOLDSTEIN M.A., M.D., Ph.D., F.A.A.P.
Vice Chancellor Health Affairs and Distinguished Professor
University of California, Irvine

Education

Brandeis University, Waltham B.A./M.A. 1978 Biochemistry
Harvard Medical School, Boston M.D. 1986 Medicine
Harvard University, Cambridge Ph.D. 1986 Immunology
Career

1986-1993 Harvard University and Howard Hughes Medical Institute
Intern and Resident, Pediatric Medicine, Boston Children’s Hospital
Clinical Fellow, Pediatric Cardiology, Boston Children’s Hospital
Research Fellow, lon Channel Biophysics, HHMI-Brandeis (C. Miller)

1993-2004 Yale University, New Haven, CT
Member, Boyer Center for Molecular Medicine
Assistant Professor, Pediatrics (Cardiology) and Cell & Molecular Physiology
Associate Professor with Tenure
Section Chief, Developmental Biology & Biophysics
Professor

2004-2011 University of Chicago, Chicago, IL
Professor, Pediatrics, Cancer Center, Computational Neuroscience, Molecular
Medicine, Neurobiology, Pharmacology & Pharmacogenomics
Chairman, Department of Pediatrics
Founding Physician-in-Chief, Comer Children’s Hospital
Founding Director, Institute of Molecular Pediatric Science
Founding Co-PI, CTSA-Institute of Translational Medicine
Director, Pediatrician-Scientist Training Program

2011-2017 Brandeis University, Waltham, MA
Professor, Biochemistry
Provost and Senior Vice President for Academic Affairs
Senior Vice President and Advisor to the President

2017-2019 Loyola University Chicago, IL
Professor, Pediatrics and Cell & Molecular Physiology
Dean and Chief Diversity Officer, Stritch School of Medicine
Member, Board of Trustees, Loyola University Health System/Trinity Health

2019-present University of California, Irvine
Distinguished Professor, Pediatrics, Physiology & Biophysics, and
Pharmaceutical Sciences
Vice Chancellor, Health Affairs
Governing Body Chair, UCI Health
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Government and NGO service

2005-present National Institutes of Health, Bethesda, MD
Scientific Advisor, Roadmap in Nanomedicine, DATACounts

2014-2017 National Science Foundation, Washington, DC
Biological Sciences Directorate Advisory Committee
Member (2014-2015), Vice-Chair (2015-2017)

2018-present Association of American Medical Colleges, Washington, DC
Member, Steering Committee, Group on Diversity and Inclusion (2018-2019)
Member, Liaison Committee on Medical Education Dean’s Group (2018-2019)
Medical Center Leaders Caucus (2019 - 2022)
Council of Academic Health System Executives (CAHSE) (2019 - present)

2020-2022 Association of Academic Health Centers, Washington, DC
Member, President’s Council, Learning Health Systems

2021-2025 Health Ecosystem Collaborative, MITRE, Bedford MA
Member, Leadership Group, Health Data Policy

2022-present Global Health Data Ecosystem, Boston, MA
Co-creator with M. Bertagnolli MD (former Director NIH) and others

2024-present Foundation of the National Institutes of Health, Bethesda, MD
Member, Health Data Think Tank

Academic Activities and Awards

Citations and Awards

Phi Beta Kappa, Magna Cum Laude, R. M. Bailer Science Award (1978, Brandeis)
Soma Weiss Lectureship (1980, Harvard)

Clinical Investigator Development Award (1992, NIH)

New Investigator Award (1994, Donaghue Foundation)

Yale University, Master of Arts Privatum (2001, honorary degree)

E. Mead Johnson Award (2001, Society for Pediatric Research)

Distinguished Clinical Scientist Award (2001, Doris Duke Charitable Foundation)
Pritzker Scholar (2004-2009, University of Chicago)

Orange County Business Journal, 0C500, Directory of Influence. 2019.

Fellow, American Association for the Advancement of Science (AAAS), elected 2020
World’s Top 2% Scientists 2021, Stanford University

22 Innovators to Watch in 2022 (The Irvine Standard)

Editorial Boards

Editor, Quarterly Reviews of Biophysics, Cambridge University Press, 2001-2002
Editorial Advisory Board, Current Molecular Medicine, 2001-2006

Editor-in-Chief, Quarterly Reviews of Biophysics, Cambridge University Press, 2002-2007
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Science, Medical and Educational Boards

Member, Scientific Board, Chicago Biomedical Consortium, 2005-2011

Chairman, Global Youth Summit on the Future of Medicine (Brandeis), 2013-2018
Healthcare Management and Policy Center, UCI, 2019-present

Chair, UCI Susan & Henry Samueli College of Health Sciences Advisory Board, 2019-present
Executive Committee, CEO Leadership Alliance of Orange County, Irvine, CA, 2020-present
Ex-officio, UCI Foundation Board 2024-present

Clinical Certifications and Affiliations

National Board of Medical Examiners (#259349), 1989

Physician Licensure, 1989-present (by State: MA #59702; CT #034213; IL #036.111231)
American Board of Pediatrics, Board Certified (#219280), 1992

Pediatric Cardiology, BE, 1991

Fellow, American Academy of Pediatrics, 2008-present

Advisor and Volunteer, Save the Children International, 2009-2013

Review, Grants

NIH-NHBLI ad hoc, 1993 onward

Israel Science Foundation, ad hoc, 1994 onward
American Heart Association, ad hoc, 1994 onward
NIH-NIGMS ad hoc, 1995 onward

NIH-CSR, ad hoc 2000 onward

NIH-MDCN3 ad hoc, 1999-2002; member, 2003-2007

Review, Journals

ACS Chemical Biology, American Journal of Physiology, Biochemistry, Biophysical Journal,
Cell, Circulation Research, Circulation, eLife, EMBO Journal, EMBO Molec Med, FASEB
Journal, Journal of Biological Chemistry, Journal of Clinical Investigation, Journal of
General Physiology, Journal of Molecular Biology, Journal of Neuroscience, Journal of
Physiology, Nature, Nature Communications, Nature Medicine, Nature Neuroscience,
Nature Reviews Neuroscience, Neuron, Pediatric Research, PLOS, Proc. Nat’l. Acad. Sci.
(USA), Science, and Science Signaling.

International Meetings Organized

Chairman, 1999 Ion Channel Structures and Function (New Haven)
Vice-Chairman, 2004 Ion Channel Gordon Research Conference
Chairman, 2006 Ion Channel Gordon Research Conference

Society Memberships

Biophysical Society, 1990-present

Society of General Physiologists, 1995-2010

Society Pediatric Research, 1997-present

American Pediatric Society, 2004-present

American College of Healthcare Executives, 2016-present
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Other Professional

Commercial
Founder, Calamus Biosciences, LLC, Chicago & San Francisco, 2008 - 2016
Patents (5)

Consultant

Quidel, La Jolla, CA 1985-1990

American Cyanamid, Wayne, NJ, 1993-2000
PGxHealth, 2000-2008

Structural GenomiX, San Diego, CA, 2000-2002
Centecor (J&]), LaJolla, 2006-2012

Gene Grafts, Haifa, Israel, 2004 - 2016

Community
Member, Board of Directors, Wightwood School, Branford, CT, 1995 - 1998
Executive Committee, CEO Leadership Alliance of Orange County, 2019-present.

Executive Resume available on request
Research

My approach is to identify the genes for native channel currents, isolate protein partners,
delineate the structural-mechanistic bases for operation, recapitulate physiology and
pathophysiology, and develop diagnostic tests and therapies for life-threatening diseases.

Selected highlights

Mechanism and treatments for sudden cardiac ion channel diseases. We demonstrated

that the pathogenesis for unpredictable, life-threatening cardiac arrhythmia is inherited

predisposition for both inherited and acquired disorders of the heart. First, we identified rare

inherited mutations associated with LQTS and sudden death. Then, we identified

polymorphisms in the general U.S. population that sensitize patients to drug-induced LQTS

by increasing the affinity for cardiac ion channels of common drugs. Further, sudden infant

death syndrome (SIDS) was thought to be of non-cardiac origin, but we isolated rare sodium

channel mutations that caused LQTS-like changes as well as a polymorphism in 10% of SIDS

cases in African Americans that altered function under physiological stress (acidosis).

Another common pathway links hypoxia and SUMO (next).

e Plant, L.D,, et al. 2020. Hypoxia produces pro-arrhythmic late sodium current in cardiac
myocytes by SUMOylation of Nay1.5 channels Cell Reports 30(7):2225-36. e4

e Plant, L.D,, et. al. 2006. A common cardiac sodium channel variant associated with sudden
infant death in African Americans, SCN5A S1103Y. J. Clin. Invest. 116:430-435.

e Sesti, F,, et. al. 2000. A common polymorphism associated with antibiotic-induced cardiac
arrhythmia. Proc Natl Acad Sci. 97:10613-10618.

e Abbott, G. W.,, et. al. 1999. MiRP1 forms IKr potassium channels with HERG and is
associated with cardiac arrhythmia. Cell. 97:175-186.
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SUMO regulation of excitable membranes—response to hypoxia. We discovered in 2005

that SUMO, a protein regulator previously known for its activity on nuclear transcription

factors, is required for normal operation of ion channels at the cell surface. First, we showed

this for K2P1 (Ixso in cerebellar granule neurons), Kv2.1 (Ipr in hippocampal neurons), and

then Nayl.2 (brain) and Navl.5 (heart). This new regulatory pathway acts by covalent

modification of channels with SUMO by enzymes we showed to be resident at the plasma

membrane. The surprising emergence of SUMO regulation outside of the nucleus is an active

area as new plasma membrane targets are identified, in vivo regulators of SUMOylation are

pursued, and we study its role in disease, notably, acute hypoxia in the brain and heart.

e Kotler, O. et. al. 2023. SUMOylation of Nayl.2 channels regulates the velocity of
backpropagating action potentials in cortical pyramidal neurons. eLife. 12:e8143.

¢ Plant, L.D,, et. al. 2016. SUMOylation of Nay1.2 channels mediate the early response to acute
hypoxia in central neurons. eLife. 5:e20054.

e Plant, L.D.,, et al. 2012. SUMOylation silences heterodimeric TASK potassium channels
containing K2P1 subunits in cerebellar granule neurons. Science Signaling. 5 (251), ra84.

¢ Rajan, S, et al. 2005. Sumoylation silences the plasma membrane leak K* channel K2P1.
Cell. 121:37-47.

Design of peptide therapeutics to treat inflammatory diseases. We create de novo peptide

blockers of ion channels using phage display and structural biology. Designed based on

natural neurotoxins the method has succeeded in isolation of ligands of improved specificity

that diminish unwanted side effects of current medications. With nM-pM affinity for “orphan”

receptors that previously lacked specific inhibitors, one example is C6 that has revealed the

role of the hHv1 proton channel in human sperm and neutrophils and is being used now in

animal models to suppress inflammatory tissue damage in lung injury/acute respiratory

distress, neuropathic pain, and neurodegeneration. We also develop methods, notably, single

molecule spectroscopy to study target-peptide composition in live cells in real time.

e Zhao, R, et al. 2023. Protection from acute lung injury by a peptide designed to inhibit the
voltage-gated proton channel. iScience 26(1). doi.orf/10.1016/j.isci.2022.105901

e Zhao, R, et al. 2021. Direct activation of the proton channel by albumin leads to human
sperm capacitation and sustained release of inflammatory mediators by neutrophils
Nature Communications 12(10).

e Zhao, R,, et al. 2020. Tethered peptide neurotoxins display two blocking mechanisms in the
K+ channel pore as do their untethered analogues Science Advances 6(10): eaaz3439.

e Zhao, R, et al. 2018. Role of human Hv1 channels in sperm capacitation and white blood cell
respiratory burst established by a designed peptide inhibitor Proc. Natl. Acad. Sci. (USA).
Dec 11;115(50) E11847-E11856.

Discovery of Ion channel accessory subunits. We discovered the MinK-related gene
superfamily (MiRPs, KCNE2-4), which assemble into voltage-gated K* channels (Kv) to
produce native currents and mediate diseases such as long QT syndrome (LQTS) and periodic
paralysis. As genes for Kv subunits were discovered it became clear they did not recapitulate
native currents on their own. We showed MinK (KCNE1), a 129 residue, single membrane
span protein, established the attributes of mixed complexes (e.g., unitary conductance, gating
kinetics, regulation, ion selectivity, drug sensitivity) through association with KCNQ1 and
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HERG subunits that form Ixs and Ik in the heart and their association with inherited and
acquired arrhythmia. Accessory subunits allow the same Kv subunits to operate distinctly in
different cells. Other subunits we have studied include APPs, KChIPs, DPPs, & KCTDs.

e Zhao, R, et al. 2025. Amyloid Precursor Protein and C99 are subunits in human microglial
Hv1 channels that enhance current and inflammatory mediator release. Proc. Natl. Acad.
Sci. 122 (43) doi.org/10.1073/pnas.2509903122

e O'Kelly, et al. 2002. Forward Transport: 14-3-3 binding overcomes dibasic retention in
endoplasmic reticulum by dibasic signals. Cell. 111:577-588.

e Abbott, G. W, et al. 2001. MiRP2 forms potassium channels in skeletal muscle with Kv3.4
and is associated with periodic paralysis. Cell. 104:217-231.

e Tai, K-K. & S.A.N. Goldstein. 1998. The conduction pore of a cardiac potassium channel.
Nature. 391:605-8.

Discovery of the K2P channels: the basis for background K* currents.
We discovered the K2P superfamily in yeast, worms, flies, and mammals in 1995, 50 years
after Hodgkin and Huxley described background K+ currents to control excitable membrane
function by setting resting potential, subject to a plethora of regulatory influences. We
showed the currents were passed by dedicated pathways rather than “leak” through
miscellaneous portals. Over the following years, we have helped to describe the 15 KCNK
genes for K2P channels in humans, elucidating their roles in the heart and nervous system
and their tissue-specific and developmental regulation. This field has matured to the phase of
seeking disease associations. In yeast, we called the channels TOKs because they operate as
outward rectifiers; unique to fungi, TOKs serve as receptors for RNA virus toxins that impact
agriculture and human infections, with commercial and therapeutic utility.

e Thomas, D., et al. 2008. Alternative translation initiation in rat brain yields Kzp2.1 K+
channels permeable to sodium. Neuron. 58:859-870.

e Ahmed, A, et al. 1999. A molecular target for viral killer toxin: TOK1 potassium channels.
Cell. 99:283-291.

e Goldstein, S.A.N., et al. 1996. A K*-selective leak channel with two pore domains cloned
from Drosophila melanogaster by expression in Saccharomyces cerevisiae, ORK1. Proc Natl
Acad Sci. 93:13256-13261.

e Ketchum, K. A, et al. 1995. A new family of outwardly rectifying K* channel proteins with
two pore domains in tandem. Nature. 376:690-5.

Active Grants

NIH/NHLBI RO1HL159711-07 (PIs Goldstein / Zhao) 07/01/22-06/30/26

hHv1 channels in neutrophils and the innate immune inflammatory response

This research addresses the absence of an effective medical therapy for acute lung injury
(ALI), a common disorder in patients with infectious pneumonia, and its severe form,
acute respiratory distress syndrome (ARDS) that is fatal in 40% of patients. The work is
broadly impactful because neutrophils damage the lungs in infectious ALI/ARDS by
releasing mediators under the control of hHv1l and cause other inflammatory diseases.
Here, we confront ALI by a novel strategy: targeting hHv1, both directly and by blocking a
natural activator of hHv1, albumin (Alb), offering two ways to combat the disease at the
earliest stage before it becomes a more complex disorder.
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NIH/NINDS (PIs Zhao / Goldstein) 06/08/23 -06/07/26
R61/R33 Innovation Grants to Nurture Initial Translational Efforts (IGNITE): Assay
Development and Neurotherapeutic Agent Identification

Here we develop and deploy a novel HTS assay to identify botanical Hv1 channel blockers
that will suppress production, release, and damage caused by microglia inflammatory
mediators, providing a new pharmacological approach to neuropathic pain. R61: Optimize
the HTS assay, seeks to improve and validate the performance and sensitivity of the live-
cell, fluorescence-based HTS assay for small molecules. The R33 phase: select leads from a
unique library of plant extracts (>1,500 extracts with >15,000 estimated compounds),
assess potency and specificity of hits as inhibitors of Hv1l channels by electrophysiology.
R33: Study suppression of the microglial inflammatory response with identified botanical
Hv1 blockers to suppress release of ROS and proinflammatory cytokines attenuating
chronic pain in a spinal nerve transection-induced mouse model.

Submitted Grants
NIH/NHBLI RO1 (co-Pls Goldstein and Chiamvimonvat)
Nav1.5 SUMOylation as a therapeutic target for acute MI arrhythmia and pump failure
Myocardial infarction (MI) is a life-threatening disease for 7 million people worldwide
each year. During the acute phase of MI there is an excess of Ir47r, a sodium current that
passes through cardiac Nay1.5 channels and contributes to dangerous arrhythmias, heart
muscle dysfunction, and sudden death. Here, we study the inhibition of Nav1l.5
SUMOylation as a new therapeutic strategy to suppress Ir4rr and its dangerous effects.

NIH/NIA RO1 (mPIs Zhao and Goldstein)

Structural and Functional Regulation of Hv1 Proton Channels by Accessory Proteins
This research investigates how voltage-gated proton channels (Hv1) are regulated by
newly-identified accessory proteins: the members of the APP and KCNE families. By
defining these interactions in human microglia and neutrophils, we aim to uncover
mechanisms that control inflammation and immune responses. The findings will address
a critical gap in proton channel biology and identify novel therapeutic targets to reduce
Hv1-driven inflammatory damage in conditions such as Alzheimer's Disease, ischemic
stroke, neuropathic pain, and acute lung injury.

Grants Completed Last 12 years
BSF 2017243 (co-Pls ]. Chill and S. Goldstein) 10/01/18-09/30/22
The role of toxin dynamics in molecular recognition between KcsA and its inhibitors
This renewal award from the Binational Science Foundation supports our study by NMR
spectroscopy and electrophysiology to describe the basis for neurotoxin binding on
channel function (Dr. Chill is a faculty member at Bar Ilan University).

NIH/NIGMS RO1 GM111716 (PI Goldstein) 04/01/15-03/31/20
De novo protein neurotoxins for ion channels

This research employs a novel phage display strategy to create specific peptide
neurotoxins for orphan receptors to treat Atrial Fibrillation and Type 2 Diabetes.

BSF 2013185 (co-PIs J. Chill and S. Goldstein) 10/01/14 - 09/30/18
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Channel-toxin complexes reveal the mechanism of KcsA inhibition
This research employs NMR spectroscopy and electrophysiology to describe the
structural basis for neurotoxin binding and channel function.

NIH/NHLBI RO1 HL105949 (PI Goldstein) 07/01/11-11/30/16
Channels with KCNE Subunits: Conformational Dynamics

This research employs spectroscopy and electrophysiology to describe movement of
the proteins in these channels critical to cardiac rhythm as they function in real time.

NIH/NIGMS U54 GM087519 (PI Core 5 Goldstein) 05/01/10-04/30/15
Membrane protein structural dynamics consortium

A consortium. Role: Goldstein was Executive Advisor and the PI of Core 5 (Phage
display synthetic toxin pipeline) to develop high affinity ligands for target proteins.

NIH/NINDS R01 NS058505 (PI Goldstein) 07/01/07 -06/30/13
New Family of Voltage-gated Potassium Channel Regulatory Subunits

The three aims are: (1) to study SUMO and Kv2.1 in vitro and in hippocampal cells.
(2) To study SUMO, Kv4.3, KChAP and KChIP2 in vitro and cerebellar granule
neurons. (3) To assess the mechanistic basis for SUMO action on Kv channels.

Training Grants
UC Irvine 2019-present (Faculty)
Immunology Training Grant (PI E. Perlman)
Cardiovascular Applied Research & Entrepreneurship Training Program (PI C. Hughes)
Epilepsy Research Training Program (PI. T. Baram)
Medical Scientist Training Program (PI A. Goldin)

University of Chicago 2004-2011 (Steering Committee and/or Faculty)
Interdisciplinary Scientist Program
Biophysics & Synthetic Biology
Cardiovascular Pathophysiology & Biochemistry

Brandeis University 2011-2016 (Faculty)
Quantitative Biology; Biochemistry; Neurobiology

Trainees

Trainees are engaged in the theory and methodology. My mentoring style is to listen, counsel,
delegate and hold people accountable as crucial members of the enterprise to help them gain
skills and assume responsibility for their achievements.

Postdoctoral Research Fellows (41)

D. Rosenthal, M.D. 1993-1994 Faculty (Stanford University)

J. Du, M.D. 1993-1995 Research scientist (Retired)

K. K. Tai, Ph.D. 1993-1997 Research scientist (Academia)

K. W. Wang, Ph.D. 1993-1997 Dean, School of Pharmacy (Quingdao)
A. Sellers, Ph.D. 1994-1995 Research scientist (Industry)

K. Ketchum, Ph.D. 1995-1996 Research scientist (Industry)
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N. Ilan, Ph.D.

A. Ahmed, Ph.D.

C. Lopes, Ph.D.

N. Zilberberg, Ph.D.
G. Abbott, Ph.D.

F. Sesti, Ph.D.

D. Bockenhauer, M.D.

T. Shih, Ph.D.

N. Nikoleva, Ph.D.
H. Chen, Ph.D.

[. 0'Kelly, Ph.D.
D. Levy, M.D., Ph.D.
A. Kollewe, Ph.D.
S. Rajan, Ph.D.

C. Wilkens Ph.D.
Q. Liu Ph.D.

L. Plant Ph.D.

H. Soh Ph.D.

D. Thomas Ph.D.
Z. Takacs Ph.D.

A. Lewis Ph.D.

Z. McCrossen Ph.D.
Y. Mishina Ph.D.
J. Silva Ph.D.

L. Zuniga Ph.D.

R. Xia Ph.D.

R. Zhao Ph.D.

D. Urusova Ph.D.
H. Dia Ph.D.

D. Xiong Ph.D.

R. Finol-Urdaneta Ph.D.

S. Williams Ph.D.
T. Li Ph.D.

D. Lajoie, Ph.D.
B. Bezabeh Ph.D.
M. Kourghi Ph.D.

1996-2000
1997-1999
1997-2000
1997-2001
1997-2001
1997-2001
1998-2000
1998-2003
1999-2002
2000-2003
2000-2002
2001-2006
2001-2009
2001-2006
2002-2003
2003-2004
2003-2007
2003-2007
2004-2007
2004-2008
2004-2010
2004-2010
2006-2009
2008-2010
2008-2010
2010-2011
2010-2017
2011-2013
2011-2017
2012-2019
2013-2014
2014-2015
2014-2017
2016-2017
2020-2023
2020-2023

Faculty (Tel Aviv/Deceased)

Faculty (King’s College London)

Faculty (University of Rochester)
Faculty (Ben Gurion University)

Faculty, Physiology and Biophysics (UCI)
Faculty (Rutgers)

Faculty (University College London)
Unknown

Research scientist (Industry)

Faculty (SUNY, Albany)

Faculty (University of Manchester)
Administration (Abbott Laboratories)
Research scientist (Academia)

CEO (Prana Diabetes)

Research scientist (Industry)

Research scientist (Industry)

Faculty (Northeastern University)
Faculty (University of Portsmouth)
Faculty (Medical University, Heidelberg)
Research scientist (Columbia University)
Faculty (University of Portsmouth)
Research scientist (Academia)

Research scientist (Academia)

Faculty (Washington University St. Louis)
Faculty (Universidad de Talca)

Research scientist (Industry)

Goldstein laboratory

Research scientist (Academia)

Goldstein laboratory

Research scientist (Industry)
Postdoctoral fellow (Brandeis)

Research scientist (Industry)
Postdoctoral fellow (MIT)

Research scientist (Industry)

Research scientist (Industry)

Research scientist (Industry)

Thesis and undergraduate students (15)

J. Xie MA Program, Yale-BMB 1995-1997
C. Komer MD Program, Yale 1997-1999
A. Qasim MA Program, Yale-Physiology 1997-1999
L. Kim MD/PhD Program, Yale-Physiology 1999-2003
E.]Johnson MD/PhD Program, UC- Chemistry 2006-2008
K. Ruscic MD/PhD Program, UC-Comp Neurosci 2006-2012
J. Park Brandeis undergraduate 2011-2015
0. Levine Brandeis undergraduate 2012-2013
C. Klinger Brandeis undergraduate 2012-2013
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M. Shapiro Brandeis undergraduate 2012-2015

F.Zhao Brandeis undergraduate 2012-2016

K.Kennedy  PhD Program, Brandeis Biochemistry 2013-2016

M. Nayak PharmD Program, UCI 2023-present

P. Sophanpanichkul =~ PharmD Program, UCI 2023-present

Yiwen Deng  PharmD Program, UCI 2024-present
Faculty Scholars (13, *5 were fellows first in Goldstein laboratory)

P. Gallagher MD Yale, NICU 1997-2000

S. Frankel PhD Yale, DBB 1998-2002

*D. Bockenhauer MD Yale, DBB 2000-2002

P. Bowers MD Yale, Cardiology 2000-2003

M. Butler PhD UChicago, IMPS 1998-2008

[. Dementieva PhD UChicago, IMPS 2006-2011

*L. Plant PhD UChicago, IMPS 2007-2017

*Z. Takacs PhD UChicago, IMPS 2008-2011

Z.Vargas PhD Brandeis, Biochemistry 2012-2013

J. Romero-Munoz PhD LUC, Cell & Molecular Physiology 2017-2019

*R. Zhao PhD UCI, Physiology and Biophysics 2017-present

*H. Dia PhD UCI, Physiology and Biophysics 2017-present

Z. Wang PhD UCI, Physiology and Biophysics 2020-2023
Teaching

Director, Journal Club on Transport, 1994-2001
Director, Postgraduate courses in pediatric research, 1996-2000
Director, Departmental seminar series on biomedical research, 1999-2003
Director, lon channel research group seminars, 2000-2011
Faculty, medical school courses in physiology, 1999-2010
Faculty, medical school courses in cell biology, 1999-2010
Faculty, clinical: Attending in General Pediatrics, 1994-2011
Faculty, clinical: Morning Report, 1994-2011
Chair & Physician-in-Chief Rounds, 1994-2011
Faculty, undergraduate courses in neurophysiology, 1999-present™*
Faculty, undergraduate courses in biophysics, 1999-present*
Faculty, graduate courses in neurophysiology, 1999-present
Faculty, graduate courses in biophysics, 1999-present
UCI BioSci 199 (Physiology of lon Channels), 2023-present
UCI Physiology 200, 2023-present; UCI Physiology 200R, 2023-present
UCI Physiology 299, 2023-present

Invited lectures (selected)
1998 American Pediatric Society (New Orleans)

1998 Gordon Research Conference on Ion Channels
1998 Bristol-Myers Symposium (Salt Lake City)
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1998
1999
1999
1999
2000
2000
2000
2000
2000
2000
2001
2002
2004
2004
2007
2007
2008
2008
2009
2010
2010
2010
2011
2012
2013
2013
2013
2014
2015
2015
2015
2015
2015
2018
2018
2019
2022
2023
2023
2023
2024
2024
2025

American Heart Association (Dallas)

American Physiology Society (Keystone)

Niland Lecture, University of Michigan (Ann Arbor)

Life Sciences Colloquium (Brandeis University)
Keystone/lon channel disease (Tahoe)

American Pediatric Society (Boston)

Gordon Research Conference on EC-coupling

Institute Science & Technology (Kwangu)

American Heart Assoc (New Orleans)

Korean Physiological Society Keynote (Taegu)

Society Pediatric Research (Baltimore)

U.K. Physiological Society (Leeds)

Gordon Research Conference on Ion Channels

Bierman Lecture, McGill University (Montreal)

U.K. Physiological Society (Leeds)

Rambam Hospital Lecture Series (Haifa)

Université de Montréal and McGill University XXVth

Gordon Research Conference on Ion Channels

Ion Channels 2009 (Vancouver)

Technion Institute Seminars (Haifa)

International Symposium: K2P Kanale (Marburg)

Drug Discovery 2010 (Coventry)

New Frontiers in lon Channel Physiology (Hamburg)

Getz Memorial Lecture in Cardiology (Brandeis)

American Physiological Society (Boston)

OXION Guest Lecture (Oxford University)

FASEB/Ion channel regulation (Nassua)

Physiology Colloquium Annual Guest Speaker (Yale)

5th International lon Channel Conference (Luzhou)

Ion Channel Symposium (Zhejiang University)

Pharmacology Guest Speaker (Peking University, Beijing)
Medical College Guest Speaker (Xi'an Military Medical University)
Israel Society for Biochemistry & Molecular Biology (Bar-Ilan University, Ramat-Gan)
Tennessee Physiological Society Keynote (UT, Vanderbilt and St. Jude, Memphis)
Texas Tech University Health Sciences Center (Lubbock)
Artificial Intelligence in Biomedicine (UCLA)

Keynote - The Future of Healthcare (UCI)

Precision Medicine World Conference (Silicon Valley)

Harnessing the Power of Real-World Evidence (UC CDI2 Systemwide)
Sophion Bioscience Ion Channel Modulation Symposium (Beckman Center, CA)
Health Care Forecast Conference, Irvine, CA

Grand Rounds, Children’s Hospital of Philadelphia, PA

Dorfman Lecture, University of Chicago, IL
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Goldstein, S.A.N., and Mescher, M.F. 1986. Cell-size, supported artificial membranes
(Pseudocytes): response of precursor cytotoxic T lymphocytes to Class | MHC
proteins. J Immunol. 137:3383-92.

Goldstein, S.A.N., and Mescher, M.F. 1987. Cell-sized supported artificial membranes
for studying cell-cell interactions. In: Goheen, S.C., ed., Membrane Proteins:
Proceedings of the Membrane Protein Symposium. San Diego, CA. Bio-Rad Public.,
U.S.A, 243-58.

Goldstein, S.A.N., and Mescher, M.F. 1987. Cytotoxic T cell activation by Class I
protein on cell-size, artificial membranes: antigen density and Lyt-2/3 function. J
Immunol. 138:2034-43.

Goldstein, S.A.N., and Mescher, M.F. 1988. T cell recognition of nonpolymorphic
determinants on H-2 Class I molecules. ] Immunol. 140:3707-11.

Kane, K.P., Goldstein, S.A.N., and Mescher, M.F. 1988. Class I alloantigen is sufficient
for cytolytic T lymphocyte binding and transmembrane signaling. Eur J Immunol.
18:1925-9.

Bridges, N.D., Perry, S.B., Keane, ].F., Goldstein, S.A.N., Mandell, V., Mayer ].E., Jr., Jonas,
R.A, Castaneda, A.R,, and Lock, J.LE. 1991. Preoperative transcatheter closure of
congenital muscular ventricular septal defects. N Eng ] Med. 324:1312-7.

Hausdorff, S.F., Goldstein, S.A.N., Rushin, E.E., and Miller, C. 1991. Functional
characterization of a minimal K+ channel expressed from a synthetic gene.
Biochemistry. 30:3341-6.

Goldstein, S.A.N., and Miller, C. 1991. Site-specific mutations in a minimal voltage-
dependent K+ channel alter ion selectivity and open-channel block. Neuron. 7:403-8.

Goldstein, S.A.N., and Miller, C. 1992. A point mutation in a Shaker K+ channel
changes its charybdotoxin binding site from low to high affinity. Biophys J. 62:5-7.
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Miller, C., Stampe, P., and Goldstein, S.A.N. 1993. Charybdotoxin as a mechanistic
probe of K+ channels. NIMH Symposium on Molecular Neurobiology, Keystone, CO.

Marom, S., Goldstein, S.A.N., Kupper, J. and Levitan, I. 1993. Mechanism and
modulation of slow inactivation in the Kv3 K+ channel. Receptors and Channels.
1:81-8.

Goldstein S.A.N. and Miller, C. 1993. Mechanism of charybdotoxin block of a voltage-
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Goldstein S.A.N., Pheasant, D.]. and Miller, C. 1994. The charybdotoxin receptor of a
Shaker K+ channel: peptide and channel residues mediating molecular recognition.
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Wang, K. W, and Goldstein S.A.N. 1995. Subunit composition of minK potassium
channels. Neuron. 14:1303-9.

Ketchum, K. A., W.]. Joiner, A. ]. Sellers, L. K. Kaczmarek and Goldstein S.A.N. 1995. A
new family of outwardly rectifying potassium channel proteins with two pore
domains in tandem. Nature. 376:690-5. PMID: 7651518

Wang, K. W., K-K. Tai and S.A.N. Goldstein. 1996. MinK residues line a potassium
channel pore. Neuron. 16:571-7.
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Goldstein, S.A.N. and T. Colatsky. 1996. lon channels: too complex for rational drug
design? Neuron. 16: 913-9.

Goldstein, S.A.N,, L. A. Price, D. N. Rosenthal, and M. H. Pausch. 1996. A potassium-
selective leak channel with two pore domains cloned from Drosophila melanogaster
by expression in Saccharomyces cerevisiae, ORK1. Proc Natl Acad Sci. 93:13256-61.

Goldstein, S.A.N. 1996. lon channels: structural basis for function and disease.
Seminars in Perinatology. 20:520-530.
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heteromultimeric complexes. ] Biol Chem. 272:1654-1658.
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G. . Fishman. 1997. A minK-HERG complex regulates the cardiac potassium current
Iks. Nature. 388:289-292.

Goldstein, S.A.N., K.-W. Wang, N. [lan and M. H. Pausch. 1998. Sequence and function
of the two P domain potassium channels: implications of an emerging superfamily. J
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Tai, K-K,, and S.A.N. Goldstein. 1998. The conduction pore of a cardiac potassium
channel. Nature. 391:605-8.
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Sesti, F. and S.A.N. Goldstein. 1998. Single-channel characteristics of wildtype IKs

channels and channels formed with two minK mutants that cause long QT syndrome. J
Gen Physiol. 112:651-64.

Goldstein, S.A.N. 1998. Summer Solstice. A review of From Ion Channels to Cell-to-Cell
Conversations, Eds. R. Latorre and J. C. Saez. Trends in Pharm. Sci. 19:76.

Abbott, G. W and S.A.N. Goldstein. 1998. A superfamily of small potassium channel
subunits: form and function of the MinK-related peptides (MiRPs). Quart. Reviews of
Biophysics. 31:357-398.

Abbott, G. W., Sesti., F., Splawski, [, Buck, M., Lehmann, M. H.,, Timothy, K. W., Keating,
M. T., and S.A.N. Goldstein. 1999. MiRP1 forms IKr potassium channels with HERG
and is associated with cardiac arrhythmia. Cell. 97:175-186.

Nimmakayalu, M. A, Bray-Ward, P., Goldstein, S.A.N. and P. G. Gallagher. 1999. The
gene for the human 2 P domain, acid-sensitive potassium channel OAT1 (KCNK3)
maps to 2p23.3-p24.1. Cytogen Cell Gen. 86:242-243.

Ahmed, A, Sesti, F., [lan, N. Shih, T. M., Sturley, S. L. and S.A.N. Goldstein. 1999. A
molecular target for viral killer toxin: TOK1 potassium channels. Cell. 99:283-291.
PMID: 10219239

Lopes, C. M. B,, Gallagher, P. G., Buck, M. E., Butler, M. H., and S.A.N. Goldstein. 2000.
Proton block and voltage-gating are potassium-dependent in the cardiac leak channel
Kcnk3. J. Biol. Chem. 275:18969-18978.

Sesti, F., Tai, K. K,, and S.A.N. Goldstein. 2000. MinK endows the IKs potassium
channel pore with sensitivity to internal TEA. Biophys. J. 79:1369-1378.

Sesti, F., Abbott, G. W., Wej, ]., Murray, K. T., Saksena, S., Schwartz, P. ]., Priorij, S. G.
Roden, D. M. George Jr., A. L. and S.A.N. Goldstein. 2000. A common polymorphism
associated with antibiotic-induced cardiac arrhythmia. Proc Natl Acad Sci.
97:10613-10618. PMC27073

Zilberberg, N,, [lan, N., Gonzalez-Colaso, R. and S.A.N. Goldstein. 2000. Opening and
closing of KCNK@ potassium leak channels is tightly regulated. ] Gen Physiol.
116:721-734.

Goldstein, S.A.N. and F. Sigworth. 2000. Chapter 19: Membrane excitability. In, The
Kidney: Physiology and Pathophysiology, 3rd Ed. Eds. D.W. Seldin and G. Giebisch.
Raven Press, New York. pp. 483-500.

Lopes, C. M. B,, S.A.N. Goldstein, and M. Apkon. 2000. Single-cell electrophysiology and
ion channelopathies. In, The Molecular Genetics of Cardiac Electrophysiology. Eds. C.1.
Berul and |. Tobin. Kluwer Academic Publishers, New York. pp 3-21.
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Bockenhauer, D., Nimmakayalu, M. A., Ward, D.C., Goldstein, S.A.N. and P. G. Gallagher.
2000. Genomic organization and chromosomal localization of the murine 2 P domain
potassium channel gene Kcnk8: conversation of gene structure in 2 P domain
potassium channels. Gene. 261:365-372.

Ilan, N. and Goldstein, S.A.N. 2001. KCNK@: single, cloned potassium leak channels
are multi-ion pores. Biophys. ]J. 80:241-253.

Goldstein, S.A.N. 2001. All grown up and ready to rumble (Commentary). Cell.
107:274-6.

Goldstein, S.A.N., Bockenhauer, D., O'Kelly, I, and N. Zilberberg. 2001. Potassium leak
channels and the KCNK family of two-P-domain subunits. Nature Rev Neurosci.
2:175-184.

Abbott, G.W,, S. A. N. Goldstein and F. Sesti. 2001. Do all voltage-gated potassium
channels use MiRPs? Circ Res. 88:981-983.

Abbott, G. W., Butler, M. H., Bendahhou, S., Dalakas, M. C., Ptacek, L. ., and S.A.N.
Goldstein. 2001. MiRP2 forms potassium channels in skeletal muscle with Kv3.4 and
is associated with periodic paralysis. Cell. 104:217-231. PMID: 11207363

Bockenhauer, D., Zilberberg, N., and S.A.N. Goldstein. 2001. Reversible conversion of
a hippocampal potassium leak into a voltage-dependent channel by phosphorylation.
Nature Neurosci. 4:486-491. PMID: 11319556

Abbott, G.W. and S. A. N. Goldstein. 2001. The KCNE superfamily of potassium
channel subunits: physiology and pathophysiology of the MinK-related peptides
(MiRPs). Molec Interven. 1:95-105.

Lopes, C. M. B, Zilberberg, N., and S.A.N. Goldstein. 2001. Block of Kcnk3 by protons:
evidence that 2-P-domain potassium channel subunits function as homodimers. J Biol
Chem. 276:24449-24452.

Sesti, F., Shih, T., Nikolaeva, N. and S.A.N. Goldstein. 2001. Immunity to K1 killer toxin:
internal TOK1 blockade. Cell. 105:637-644.

Zilberberg, N., Ilan, N., and S.A.N. Goldstein. 2001. KCNK@: Opening and closing the 2-
P-domain potassium leak channel entails "C-type" gating of the outer pore. Neuron.
32:635-648.

Abbott, G. W,, and S.A.N. Goldstein. 2002. Disease-associated mutations in KCNE
potassium channel subunits (MiRPs) reveal promiscuous disruption of multiple
currents and conservation of mechanism. FASEB J. 16:390-400.

O'Kelly, L., Butler, M.H., Zilberberg, N., and S.A.N. Goldstein. 2002. Forward Transport:
14-3-3 binding overcomes dibasic retention in endoplasmic reticulum by dibasic
signals. Cell. 111:577-588. PMID: 12437930
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Chen, H,, Sesti, F. and S.A.N. Goldstein. 2003. Pore and state-dependent cadmium block
of Ixs channels formed with MinK-55C and wild type KCNQ1 subunits. Biophys. ].
84:3679-3689.

Sesti, F., Rajan, S., Gonzalez-Colaso, R., Nikolaeva, N. and S.A.N. Goldstein. 2003.
Hyperpolarization moves S4 sensors inward to open MVP, a methanococcal voltage-
gated potassium channel. Nature Neurosci. 6:353-361.

Chen, H,, Kim, L.A,, Rajan, S., Xu, S and S.A.N. Goldstein. 2003. Charybdotoxin binding
in the Ixs pore demonstrates two MinK subunits in each channel complex. Neuron.
40:15-23.

Levy, D.I, H. Velazquez, S.A.N. Goldstein and Detlef Bockenhauer. 2004. Segment-
specific expression of 2P domain potassium channels in human nephron. Kidney
International. 65:918-926.

Kim, L.A., Johannes Furst, Margaret H. Butler, Shuhua Xu, Nikolaus Grigorieff and
S.A.N. Goldstein. 2004. Composition of i, channels: Kv4.2-KChIP2 complexes carry
four subunits of each type. J Biol Chem. 279:5549-5554.

Goldstein, S.A.N., M. Keating and M.C. Sanguinetti. 2004. Chapter 19: Inherited Cardiac
Arrhythmias. In, Molecular Basis of Cardiovascular Disease. 2nd Ed. Editor, K. R.
Chien. W. B. Saunders, CO. ISBN: 0-7216-9428-4. Pages 336-348.

Kim, L.A., Johannes Furst, David Gutierrez, Margaret H. Butler, Shuhua Xu, S.A.N.
Goldstein and Nikolaus Grigorieff. 2004. Three-Dimensional Structure of Kv4.2-
KChIP2 Channels by Electron Microscopy at 21 A Resolution. Neuron. 41:513-519.

Plant, L.D,, S. Rajan, and S.A.N. Goldstein. 2005. K2P channels and their protein
partners. Current Opinions in Neurobiology. 15:326-333.

Rajan, S., L., Plant, M.L. Rabin, M.H. Butler, and S.A.N. Goldstein. 2005. Sumoylation
silences the plasma membrane leak K* channel K2P1. Cell. 121:37-47. PMC1793325
Erratum (corrected figure). 2010. Cell. 141:368.

Abbott, G.W., M.H. Butler, and S.A.N. Goldstein. 2006. Phosphorylation and
protonation of neighboring MiRP2 sites: function and pathophysiology of MiRP2-
Kv3.4 potassium channels in periodic paralysis. FASEB J.20:293-301.

Plant, L.D., P.N. Bowers, Q. Liu, T. Morgan, T. Zhang, M.W. State, W. Chen, R.A. Kittles
and S.A.N. Goldstein. 2006. A common cardiac sodium channel variant associated with
sudden infant death in African Americans, SCN5A S1103Y. J. Clin. Invest. 116:430-
435. PMC1359045. Commentary by: Makielski, J.C. J. Clin. Invest. 116:297-299.

Chen, H., and S.A.N. Goldstein. 2007. Serial perturbation of the MinK transmembrane
segment in Ixs potassium channels implies an a-helix with multiple interaction
surfaces and an interior location. Biophysical J. 93:2332-2340.
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O’Kelly, L., and S.A.N. Goldstein. 2008. Forward transport of K2p3.1 channels: 14-3-3 is
required, p11 is modulatory. Traffic. 9:72-78. doi: 10.1111/j.1600-
0854.2007.00663 x

Levy, D.I,, and S.A.N. Goldstein. 2008. The effects of electrolyte disorders on excitable
membranes. In: The Kidney: Physiology & Pathophysiology, 4t edition. Eds. Seldin,
Geibisch, Alpern and Hebert. Elsevier. Pages 1407-1427.

Soh, H., and S.A.N. Goldstein. 2008. Isa channel complexes include four subunits each
of DPP6 and Kv4.2. ] Biol Chem. 283:15072-15077. PMC2397469

Thomas, D., Plant, L.D., Wilkens, C.M., McCrossan, Z.A. and S.A.N. Goldstein. 2008.
Alternative translation initiation in rat brain yields Kzp2.1 potassium channels
permeable to sodium. Neuron. 58:859-870. PMC2529466. Commentary by: Yang, S. -
B. and L.Y. Jan. Neuron. 58:823-4.

Levy, D.I, Wanderling, S., Biemsderfer, D. and S.A.N. Goldstein. 2008. MiRP3 acts as
an accessory subunit with the BK potassium channel. AJP: Renal Physiology.
295(2):F380-387. PM(C2519185

Dementieva, I.S., Tereshko, V., McCrossan, Z.A., Solomaha, E., Araki, D., Xu, C.,
Grigorieff, N. and S.A.N. Goldstein. 2009. Pentameric assembly of potassium channel
tetramerization domain-containing protein 5. J Mol Biol. 387:175-189. PMC2670943

Kollewe, A., A.Y. Lau, A. Sullivan, B. Roux and S.A.N. Goldstein. 2009. A structural
model for Kzp potassium channels based on 23 pairs of interacting sites and
continuum electrostatics. J] Gen Physiol. 134:53-68. PMC2712977

Takacs, Z., Toups, M., Kollewe, A., Johnson, E., Cuello, L.G., Driessens, G., Biancalana, M.,
Koide, A., Ponte, C.G., Perozo, E., Gajewski, T.F., Suarez-Kurtz, G., Koide, S., and S.A.N.
Goldstein. 2009. A designer ligand specific for Kv1.3 channels from a scorpion
neurotoxin-based library. Proc Natl Acad Sci. 106:22211-6. PMC2799710

Thomas, D., and S.A.N. Goldstein. 2009. Structure and Function of lon Channels: Two-
P-Domain (Kzp) Potassium Channels: Leak Conductance Regulators of Excitability. In,
Encyclopedia of Neuroscience. Eds. Squire, Albright, Gage, Spitzer, and Bloom.
Elsevier. Oxford: Academic Press. Pages 1207-1220.

Plant, L.D., Dementieva, L.S., Kollewe, A., Olikara, S., MarKks, J. D. and S.A.N. Goldstein.
2010. One SUMO is sufficient to silence the dimeric potassium channel K2P1. Proc
Natl Acad Sci. 107:10743-8. PMID 20498050

Levy, D.I, Cepaitis, E., Wanderling, S., Toth, P.T., Archer, S.L., and S.A.N. Goldstein.
2010. The membrane protein MiRP3 regulates Kv4.2 channels in a KChIP-dependent
manner. J. Physiol. 588: 2657-2668. PMID 20498229Plant, L.D., Dowdell, EJ.,,
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Plant, L.D., Dowdell, E.]., Dementieva, I.S., Marks, ].D., and S.A.N. Goldstein. 2011.
SUMO modification of cell surface Kv2.1 potassium channels regulates the activity of
rat hippocampal neurons. J. Gen. Physiol. 137:441-54. PMC3082930. Commentary by:
Mandikian et al., J] Gen Physiol. 137:435-9. Dr. Plant received the 2012 Cranfield
Award from the Society for General Physiologists for this paper.

S.A.N. Goldstein. 2011. K2P Potassium Channels, Mysterious & Paradoxically Exciting.
Science Signaling. 4 (184) pe35. [DOI: 10.1126/scisignal.2002225]

Plant, L.D., Zuniga, L., Araki, D., Marks, ].D., and S.A.N. Goldstein. 2012. SUMOylation
silences heterodimeric TASK potassium channels containing K2P1 subunits in
cerebellar granule neurons. Science Signaling. 5 (251), ra84. PMC3876883. Faculty
of 1000 Prime: Recommended Article

Ruscic, K.J., Miceli, F., Villalba-Galea, C.A., Dai, H., Mishina, Y., Bezanilla, F. and S.A.N.
Goldstein. 2013. Iks channels open slowly because KCNE1 accessory subunits slow
the movement of S4 voltage sensors in KCNQ1 pore-forming subunits. Proc Natl Acad
Sci. 110: E559-566. Early Edition ahead of print Jan 28, 2013. PMC3574954

Silva, J. R., and S.A.N. Goldstein. 2013. Voltage Sensor Movements Describe Slow
Inactivation of Voltage-gated Sodium Channels I: Wild Type Skeletal Muscle Nay1.4. J.
Gen. Physiol. 141 (3): 309-321. PMC3581692

Silva, J.R., and S.A.N. Goldstein. 2013. Voltage Sensor Movements Describe Slow
Inactivation of Voltage-gated Sodium Channels II: a Periodic Paralysis Mutation in
Nav1.4 (L689I).J. Gen. Physiol. 141(3): 323-334. PMC3581693

Plant, L.D., * Xiong, D., * Dai, H., and S.A.N. Goldstein. 2014. Individual Iks channels at
the surface of mammalian cells contain two KCNE1 accessory subunits. Proc Natl
Acad Sci. 111: E1438-E1446. *Co-first authors. PMID:24591645. Commentary by:
Kobertz. W.R. 2014. Proc Natl Acad Sci. 137:435-9.

Plants, L.D. and S.A.N. Goldstein. 2014. Chapter 19. Two-pore potassium channels, In,
Handbook of Ion Channels. Eds. Jie Zheng and Matthew Trudeau. Taylor and Francis
Publishers. Pages 261-274.

Zhao, R,, Dai, H., Mendelman, N., Cuello, L.G., Chill, ].H., and S.A.N. Goldstein. 2015.
Designer and natural peptide toxin blockers of the KcsA potassium channel identified
by phage-display. Proc Natl Acad Sci. 112(50): E7013-7021. PMC4687576

Crump, S.M,, Z. Hy, R. Kant, D.I. Levy, S.A.N. Goldstein, and G.W. Abbott. 2016. Kcne4
deletion sex and age specifically impairs cardiac repolarization in mice. FASEB
Journal. 30(1):360-369. PMC4684512

Plant, L.D., Marks, ].D., and S.A.N. Goldstein. 2016. SUMOylation of Nay1.2 channels
mediate the early response to acute hypoxia in central neurons. eLife. 5:e20054.
PM(C5283832
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Goldstein, S.A.N. 2017. Sodium leak through K2P potassium channels and cardiac
arrhythmia, an emerging theme. EMBO Molec Med. [Epub ahead of print] pii:
e201607479. PMID: 28258154

Xiong, D., Li, T., Dai, H., Arena, A.F., Plant, L.D., and Goldstein, S. A. N. 2017.
SUMOylation determines the voltage required to activate cardiac Ixs channels. Proc.
Natl. Acad. Sci. (USA). 114 (32) E6686-E6694; published ahead of print July 25,
DOI:10.1073/pnas.1706267114 PMC5559042

Wilkinson K. A, Martin, S., Tyagarajan, S. K., Arancio, 0., Craig, T.J., Guo, C., Fraser, P.E,,
Goldstein, S. A. N., Henley, ]. M. 2017. Commentary: Analysis of SUMO1-conjugation at
synapses. Frontiers in Cellular Neuroscience. DOI: 10.3389/fncel.2017.00345

Hover S., Foster B., Fontana J., Kohl A., Goldstein S.A.N., Barr ].N., and Mankouri J. 2018.
Bunyavirus requirement for endosomal K* reveals new roles of cellular ion channels
during infection. PLOS Pathogens 14(1): e1006845.
https://doi.org/10.1371/journal.ppat.1006845

Zhao R, Kennedy K, De Blas GA, Orta G, Pavarotti MA, Arias R], de la Vega-Beltran JL, Li
Q, Dai H, Perozo E, Mayorga LS, Darszon A, and Goldstein SAN. 2018. Role of human
Hv1 channels in sperm capacitation and white blood cell respiratory burst established
by a designed peptide inhibitor. Proc. Natl. Acad. Sci. (USA). Dec 11;115(50):
E11847-E11856; Epub ahead of print Nov 26. d0i:10.1073/pnas.1816189115.

Zhao, R., Hui D., Mendelman, N., Chill, ].H., and Goldstein SAN. 2020. Tethered peptide
neurotoxins display two blocking mechanisms in the K* channel pore as do their
untethered analogues. Science Advances 6(10):eaaz3439;
https://doi.org/10.1126/sciadv.aaz3439

Leigh D. Plant, L.D., Xiong, D., Romero, |, Dai, H., and Steve A. N. Goldstein. 2020.
Hypoxia produces pro-arrhythmic late sodium current in cardiac myocytes by
SUMOylation of Nay1.5 channels. Cell Reports 30(7):2225-36.e4;
https://doi.org/10.1016/j.celrep.2020.01.025

Lewis, A.,, McCrossan, Z.A., Manville, RW., Oana Popa, M., Cuello, L.G.,and Steve A. N.
Goldstein. 2020. TOK channels use the two gates in classical K* channels to achieve
outward rectification. The FASEB Journal. 34:8902-19;
https://doi.org/10.1096/f].202000545R

Zhao, R., and S.A.N. Goldstein. 2021.Tethered peptide toxins for ion channels. Methods
in Enzymology. Eds., Daniel L. Minor Jr., and Henry M. Colecraft. (Elsevier) 645:203-
224.ISSN 0076-6879. doi.org/10.1016/bs.mie.2021.03.002

Zhao, R,, Dai, H., Arias, R.]., Gerardo A. De Blas, G.A,, Orta, G., Martin A. Pavarotti, M.A,,
Shen, R,, Perozo, E., Mayorga, L.S., Darszon, A., and S.A.N. Goldstein. 2021. Direct
activation of the proton channel by albumin leads to human sperm capacitation and
sustained release of inflammatory mediators by neutrophils. Nature
Communications. 12, 3855. DOI: 10.1038/s41467-021-24145-1
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Zhao, R., Shen, R, Dai, H., Perozo, E., and S.A.N. Goldstein. 2022. Molecular
determinants of inhibition of the human proton channel hHv1 by the designer peptide
C6 and a bivalent derivative. Proc. Natl. Acad. Sci. (USA). 19(23):e2120750119. doi:
10.1073/pnas.21207501109.

Zhao, R, Lopez, B., Schwingshackl, A. and S.A.N. Goldstein. 2023. Protection from acute
lung injury by a peptide designed to inhibit the voltage-gated proton channel.
iScience. DOI: 10.1016/j.isci.2022.105901

Kotler, 0., Khrapunsky, Y., Shvartsman, A., Dai, H., Plant, L.D., Goldstein, S.A.N., and |
Fleidervish. 2023. SUMOylation of Nay1.2 channels regulates the velocity of
backpropagating action potentials in cortical pyramidal neurons. eLife. 12:e8143.
Doi.org/10.7554 /eLife.81463

Plant, L.D., and Goldstein, S. A. 2023. Two P domain potassium channels. In, Textbook of
Ion Channels Volume II. Eds. Jie Zheng and Matthew Trudeau. CRC Press, Taylor and
Francis Group. Pages 151-162. DOI: 10.1201/9781003096276-10

Zhao, R., Qasim, A., Sophanpanichkul, P., Dia, H. Nayak, M., Chill, J., S.A.N. Goldstein.
2024. Selective block of human Kv1.1 channels and an epilepsy-associated gain-of-
function mutation by AETX-K peptide. The FASEB Journal. 38 (1).e23381.
doi:10.1096/1j.20230261R

Manville, RW.,, Illeck, C.L., Lewis, A., McCrossan, Z.A., S.A.N. Goldstein, Abbott, G.W.
2024. The molecular basis of pH sensing by the human fungal pathogen Candida
albicans TOK potassium channel. iScience 27, 111451 do0i:10.1016/j.isci.2024.111451

Zhao, R., Sophanpanichkul, P., Yiwen Ding, Y., Dai, H., Nayak, M., Chadarevian, J.P.,
Davtyan, H., Blurton-Jones, M., and S.A.N. Goldstein. 2025. Amyloid Precursor Protein
and C99 are subunits in human microglial Hv1 channels that enhance current and
inflammatory mediator release. Proc. Natl. Acad. Sci. 122 (43) e2509903122
doi.org/10.1073/pnas.2509903122

Zhao, R, Lopez, B., Majumder, N., Kasparian, A., Sophanpanichkul, P., Dai, H., Nayak, M.,
Zyrianova, T., Taylor, C., Sapru, A., Goldstein, S.A.N., and A. Schwingshackl. 2025. C6
peptide blockade of Hv1 channels inhibits neutrophil migration into the lungs to
suppress Pseudomonas aeruginosa-induced acute lung injury. Respiratory Research.
26 (339) doi.org/10.1186/s12931-025-03409-0 https://rdcu.be/eSfgv

Zhao, R and S.A.N. Goldstein. 2026. Amyloid Precursor Protein is a Subunit in
Microglial Hv1 Channels. Current Opinion in Immunology. 100:102751.
https://doi.org/10.1016/j.c0i.2026.102751.

Zhao, R., Almaliti, ., Dai, H., Al-Hindy, M., Berger, T., Sophanpanichkul, P., Nayak, M., Ding,
Y., Glukhov, E., Gerwick, W.H., and S.A.N. Goldstein. High-Throughput Screening
Identifies Marine-Derived Small-Molecule Inhibitors of Human Hv1 Channels. Submitted.

Zhao, R., Nayak, M., Shen, R,, Dai, H., Hua, P., Perozo, E., and Goldstein, S.A.N. A designer
pore-blocking peptide reveals a novel electrostatic complementation mechanism for
the inhibition-resistant Kv1.5 channel. Submitted.
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Databases

1.

10.

Goldstein, S.A.N., Bayliss, D.A., Desir, G.V., Kim, D., Lazdunski, M. Lesage, F., and 1.
O'Kelly. 2002. Potassium Channels: K2P. In, The IUPHAR Compendium of Voltage-
gated Ion Channels. Eds. Catteral, W.A., Chandy, K. G. and Gutman, G.A. IUPHAR Media.
Leeds. Pages 173-189.

Goldstein, S.A.N,, D.A. Bayliss, D. Kim, F. Lesage, L.D. Plant and S. Rajan. 2005. Kzp
Potassium Channels. In, The IUPHAR Compendium of Ion Channels. Eds. Catteral, W.A,,
Chandy, K. G. and Gutman, G.A. Pharmacological Reviews. 57:527-540 (an update of #1).

Plant, L.D., Bayliss, D.A., Kim, D., Lesage, F., and S.A.N. Goldstein. 2009. Two-P
potassium channels. IUPHAR database (IUPHAR-DB). http://www.iuphar-

db.org/DATABASE /FamilyMenuForward?familyld=79 (an update of item #2)

Plant, L.D., Bayliss, D.A,, Czirjak, G., Enyedi, P., Lee, ]., Lesage, F., Park, J-Y., Sepulveda, F.
and S.A.N. Goldstein. 2015. Two-P potassium channels. IUPHAR database (IUPHAR-
DB). www.guidetopharmacology.org/GRAC/FamilyDisplayForward?familyld=79 (an
update of item #3)

Alexander SPH, et al; CGTP Collaborators. 2019/2020. THE CONCISE GUIDE TO
PHARMACOLOGY 2019/20: Ion channels. Br J Pharmacol. 176 (Suppl 1):S142-5228.
doi: 10.1111/bph.14749. PMC6844578.

Bayliss DA, Czirjak G, Enyedi P, Goldstein SA, Lesage F, Minor, Jr. DL, Plant LD,
Sepulveda F, Winn BT. 2019. Two P domain potassium channels in the IUPHAR BPS
Guide to Pharmacology Database. https//doi.org/10.2218/gtopdb/F79/2019.4 (an
update of item #4)

Baggetta, A. M., Bayliss, D. A,, Czirjak, G., Enyedi, P., Goldstein, S. A., Lesage, F., Minor, Jr.,
D. L., Plant, L. D., Sepulveda, F. and Winn, B. T. 2021. Two P domain potassium channels
in GtoPdb v.2021.2 IUPHAR/BPS Guide to Pharmacology CITE, 2021(2). doi:
10.2218/gtopdb/F79/2021.2 (an update of item #6).

Alexander SPH, et al; CGTP Collaborators. 2021/2022. THE CONCISE GUIDE TO
PHARMACOLOGY: Ion channels. Br J Pharmacol. 178:5157-S245 (update of item #5).

Baggetta, A. M., Bayliss, D. A,, Czirjak, G., Enyedi, P., Goldstein, S. A., Lesage, F., Minor, Jr.,
D. L, Plant, L. D. and Sepulveda, F. 2023. Two-pore domain potassium channels (Kzp) in
GtoPdb v.2023.1. IUPHAR/BPS Guide to Pharmacology CITE, 2023(1). doi:
10.2218/gtopdb/F79/2023.1. (an update of item #7).

Baggetta, A. M., Bayliss, D. A,, Czirjak, G., Enyedi, P., Goldstein, S. A., Lesage, F., Minor, Jr.,
D. L, Plant, L. D. and Sepulveda, F. 2025. Two-pore domain potassium channels (Kzp) in
GtoPdb v.2025.4. IUPHAR/BPS Guide to Pharmacology CITE, 2025(1). doi:
10.2218/gtopdb/F79/2025.4. (an update of item #9).
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11. Alexander SPH, et al; CGTP Collaborators. 2025/2026. THE CONCISE GUIDE TO
PHARMACOLOGY: Ion channels. Br J Pharmacol. https//doi.org/10.1111/bph.70231
178:S152-S241 (update of item #8).

12. Baggetta, A. M,, Plant, L. D., Minor, Jr., D. L., Manvilee, RW., Lesage, F., Goldstein, S. A.,
Enyedi, P., Czirjak, G., Bayliss, D. A., and Sepulveda, F. 2026. Two-pore domain
potassium channels (Kzp) in GtoPdb v.2026.1. IUPHAR/BPS Guide to Pharmacology
CITE, 2026(1). doi: 10.2218/gtopdb/F79/2026.1 (an update of item #10).

Patents

1. Mink-related genes, formation of potassium channels and association with cardiac
arrhythmia. Patent number: 6864364 Date: March 8, 2005. Assignees: University of
Utah Research Foundation, Yale University Inventors: Igor Splawski, Mark T. Keating,
Geoffrey W. Abbott, Federico Sesti, Steve A. N. Goldstein

2. Identification of toxin ligands. Patent number: 8716437. Date: May 6, 2014. Inventors:
Steven A Goldstein and Zoltan Takacs

3. hHv1 modulators and uses. Provisional patent application: 16/474,906. Date: October
31, 2019. Assignees: University of California. Inventor: Steve Alan Goldstein

4. Compositions and methods for inhibiting inflammatory response and treating
inflammatory diseases. Provisional patent application: 63/194,502. Date: May 28,
2021. Published 01 December 2022. Assignees: University of California. Inventor:
Steve A. N. Goldstein

5. Methods For Treating and Ameliorating Angina, Myocardial Infarction, Reperfusion
Injury, Heart Arrhythmias and Congestive Heart Failure (CHF). USSN 63/530,438, filed
August 02, 2023. Assignees: University of California. Inventors: Steven A. Goldstein
(Irvine, CA) and Nipavan Chiamvimonvat (Davis, CA) Published 06FEB2025

General Audience Presentations (selected)

1. Cardenas, C., Goldstein, S.A.N., Mulcahy, A. M. and Powers, M. B. 2010. Where the Good
Goes, Save The Children. Banbury Symposium, Cold Spring Harbor Laboratory
(Lecture)

2. Goldstein, S. A. N. 2009. 15t Annual World Pneumonia Day. WBEZ Chicago Public
Radio, Worldview, http:/ /www.wbez.org/episode-segments/first-annual-world-
pneumonia-day

3. Cardenas, C., Goldstein, S.A.N., Powers, M. B. 2010. Newborn and Child Survival
Campaign/Save The Children. WebEx conference moderated by Cokie Roberts
(Panel)

4, Caplan, A., and Goldstein, S. A. N. 2012. 30 Issues Discussion: Medical and Scientific
research. WGBH Boston Public Radio (Panel), http://wgbhnews.org/post/30-
issues-discussion-medical-and-scientific-research
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Goldstein, S. A. N. 2013 and 2014. Blog posts from the academic forefront—views,

ideas, challenges, and accomplishments. Provost Direct,
http://blogs.brandeis.edu/provost/

Goldstein, S.A.N. 2020. OC FORUM Panelist. Coronavirus: The OC response. March 19,

2020. https://www.ocforum.org/videos

General Audience Communications (selected)

1.

Goldstein, S. A. N. 2004. A doctor’s demanding life here and in Iraq. Chicago Tribune,

Voice of the People (Letter), http://articles.chicagotribune.com/2004-06-
21/news/0406210191_1_pediatric-cardiologist-irag-medical-school

Goldstein, S.A.N. 2017. Beginning Your Medical Journey: Advice for First-Year

Students. Reflective MedEd Blog, August 29, 2017. http://wp.me/p7bgK6-9W
Goldstein, S. A. N. 2017 and 2018. Stritch School of Medicine Weekly—Morning

Report, News & Views, Features. https://ssom.luc.edu/

Goldstein, S. A. N. 2019 and 2020. UCI HEALTH. Live Well Magazine. Quarterly

Occasional Essay. https://www.ucihealth.org/publications

Goldstein, S.A.N. 2020. Academic health centers play unique role in battle against

COVID-19 pandemic. Modern Healthcare. April 20:27.

Goldstein, S.A.N. 2020. Preventing another healthcare crisis: a shortage of clinician-

scientists. Modern Healthcare. December, https://Inkd.in/gv]fgYS.

Goldstein, S.A.N. 2022. Our next vaccine must stomp out variants to end COVID

pandemics once and for all. The Hill. February 28, 2022
(https://thehill.com/opinion/healthcare/595904)

Goldstein, S.A.N. Bridging the Gap Series 2020-present
(https://healthaffairs.uci.edu/news-and-media/digital-publications-category /btg/)

Goldstein, S.A.N. Healthcare Workforce Pathways 2023-present
(https://healthaffairs.uci.edu/news-and-media/digital-publications-category /hwp/)
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