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Elucidation of a eukaryotic chemorepulsion mechanism

The major goals of this project are to elucidate how Dictyostelium cells move away from the

Dictyostelium autocrine secreted chemorepellent AprA, and how neutrophils move away from a



related signal, with an emphasis on elucidating why male and female neutrophils have different
responses to this signal.
Role: Principal Investigator

Texas A&M University Advancing Discoveries to Market
Gomer (PI) 11/01/2024 - 10/31/2026
Advancing potential therapeutics for fibrosing diseases to licensing
The major goals of this proposal are to move our discovery of a potential therapeutic for
pulmonary fibrosis closer to licensing by doing toxicology tests, testing for oral bioavaiability of the
compound, and determining the best route of administration and lowest effective dose in an animal
model.

Most significant accomplishment: Finding a novel mechanism that regulates the innate immune
system, and using this to develop therapeutics for fibrosing diseases.

My long-term interest in how cells differentiate led to a potential treatment for fibrosing
diseases, where scar tissue forms in inappropriate places and interferes with organ function. These
diseases, for which there was no effective therapy, kill more people than cancer. We found that the
human serum protein SAP (also called PTX2, PTX-2, or pentraxin-2) prevents monocytes from
differentiating into fibrocytes, which are fibroblast-like cells that participate in scar tissue
formation. Realizing that SAP could be used to block scar tissue formation, I co-founded Promedior,
a biotechnology company, to develop therapies for fibrotic diseases. Phase 2 clinical trials of SAP
have had remarkable success in treating two lethal fibrosing diseases, idiopathic pulmonary fibrosis
and myelofibrosis. Roche purchased Promedior to do Phase 3 trials of SAP. Our observations of SAP
effects on neutrophils, monocytes, and macrophages, showing that SAP essentially calms the innate
immune system, has reoriented basic research in this area.

Our current work on fibrosis focuses on next-generation therapeutics, based on our
identification of the key SAP receptors (SAP receptor agonists strongly inhibit fibrosis), and our
identification of a novel mechanism where an extracellular enzyme called sialidase 3 (NEU3)
potentiates fibrosis. In an exciting new direction, we found a new class of sialidase inhibitors that
completely attenuate fibrosis in a mouse model, and we are working to take the sialidase inhibitors
and the SAP receptor agonists into the clinic with the help of a new startup company I co-founded.

Other significant work: Fundamental discoveries in Dictyostelium signaling and development
have led to new paradigms and potential therapeutics.

A key question in developmental biology is how a group of undifferentiated cells can break
symmetry and become different cell types. I found that Dictyostelium cells use a musical chairs
mechanism based on the phase of the cell cycle that a cell happens to be in at the time of starvation
to determine initial cell type choice. This fundamental process of reading cell cycle phase to
determine cell fate, a mechanism later shown to be used in mammals, changed the narrative in the
field of differentiation. In addition, my interest in how cells sense and regulate the size of a group or
tissue led to the discovery of a Dictyostelium signal that is used to sense and regulate the size of a
group using a novel physical mechanism: when the group is too large, the concomitant high levels
of the factor decrease cell-cell adhesion and increase cell mobility to cause the group to fragment. In
a similar line of investigation, we became interested in the study of chalones, which inhibit the
proliferation of cells to regulate tissue size. Starting in the 1930’s, a variety of experiments strongly
indicated the existence of chalones secreted by specific cell types that inhibit proliferation of the
associated cells when the chalone reaches a sufficiently high concentration in the blood. With the
exception of myostatin, a chalone used by muscle cells, the other chalones and their signal
transduction pathways have eluded identification, with purification attempts failing. We discovered
two different chalones that inhibit Dictyostelium cell proliferation, and found that one is based on
the unusual molecule polyphosphate. Since the identity of endogenous signals that specifically
regulate the size of the liver, or some other tissue, could be useful in a therapeutic setting, we expect
that our work on chalones in Dictyostelium will teach us, and others, how to successfully revisit the



mammalian chalone problem. Lastly, while considerable effort has focused on chemoattractants,
much less was known about chemorepellents. We discovered a Dictyostelium secreted factor that
works as a chemorepellent, and identified a human orthologue that is a neutrophil chemorepellent.
The human factor shows therapeutic efficacy by locally repelling neutrophils in mouse models of
rheumatoid arthritis and the currently untreatable disease acute respiratory distress syndrome
(ARDS). We identified the receptors for both the Dictyoste/ium and human repellents, and found
that small molecule agonists of the human receptor repel neutrophils and show efficacy in the
mouse ARDS model. We are currently working to elucidate the chemorepulsion mechanism, and, as
with SAP, move this into the clinic.

Astronomy: I designed and built detectors and data systems to allow very large telescopes to do new
observational modes such as simultaneous very high-speed photometry and spectroscopy. This
allowed new ways to map the movement and distribution of gas in accretion disks, and helped to
show, for instance, that the rapidly spinning magnetic field of the white dwarf in the AE Aquarii
binary acts like a paddlewheel to spray mass from the donor star out of the system. I stopped the
astronomy work when I started working on fibrosis, but have recently restarted this work to use a
new technology to detect small objects in the distant solar system past the orbit of Pluto.

Research and professional experience:
1. Electronics Construction, Enrico Fermi Institute, University of Chicago, Summer, 1975
2. Design and construction of a computer-driven large screen display, Biophysics/Theoretical
Biology, University of Chicago, Summer, 1976
Visiting Scientist, Carnegie Institution of Washington, Mount Wilson and Las Campanas
Observatories, 3/1983- 7/1983
Postdoctoral Fellow, Biology Department, University of California, San Diego, 9/1983- 9/1988
Consultant, Terrapin Diagnostics, 1986- 1999
Assistant Professor of Biochemistry and Cell Biology, Rice University, 9/1988- 6/1994;
Associate Professor, 7/1994- 6/2000; Professor, 7/2000- 1/2010; Adjunct Professor
(Biosciences), 1/2010- present
Adjunct Assistant Professor of Cell Biology, Baylor College of Medicine, 4/1990- 8/2005
Assistant Investigator, Howard Hughes Medical Institute, 6/1990- 6/1996; Associate
Investigator, 7/1996- 8/2000; Investigator, 9/2000- 8/2005
9. Member, NIH Surgery, Radiology, and Bioengineering special study section 8, 4/2001- 8/2003
10. Member, Faculty of 1000, 7/2001- present
11. Science Advisory Board member, Trellis Bioscience, 9/2004- 10/2013
12. Co-organizer (with Richard Sucgang and Adam Kuspa) of the international Dictyostelium
conference, 2006
13. When not a member of a study section, serve as an ad hoc member of a NIH study section
about once a year, 2005-present
14. Co-founder and Science Advisory Board member, Promedior, 5/2006- 2/2020
15. Editorial board member, International Journal of Cell Biology, 5/2008- present
16. Editorial board member, Journal of Biomedicine and Biotechnology (name changed to
BioMed Research International in 2013), 11/ 2008- 8/2017
17. Court-appointed Technical Advisor for Judge Ron Clark, U.S. Eastern District of Texas for
patent cases, 2007- 2009
18. Professor of Biology, Texas A&M University, 1/2010- present
19. Member, Global Fibrosis Foundation Medical Advisory Council, 2/2010- present
20. Editorial board member, Advances in Molecular Imaging, 1/2011- present
21. Member, Faculty of Genetics, Texas A&M University, 5/2011- present
22. Editorial board member, F1000 Research, 5/2012- present
23. Member, NIH Lung Injury, Repair, and Remodeling Study Section, 7/2016- 6/2020
24. Organize and fund an annual junior faculty prize, Texas Circadian Rhythms meeting, 2016-
present
25. Co-organizer of the 2019 international Dictyostelium conference
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26. Organize and fund annual graduate student, staff scientist, postdoc, and junior faculty prizes,
International Dictyostelium conference, 2019-present

27. Co-founder, Prosia Therapeutics, 8/2020 - present

28. Associate Editor, Frontiers in Immunology - Molecular Innate Immunity, 9//2021- present

29. Advisor, F1000 Research, 12/2021 - present

30. Elected Councilor, Organization for the Study of Sex Differences, 1/2022 - present

31. Associate Editor, PLOS ONE, 4/2022 — present

32. Editorial board member, Cells, 9/2022 — present

Teaching experience:

Teaching Assistant for first year undergraduate Physics lab section, Pomona College, 1975- 1977

Teaching Assistant for graduate level Electrophysiology course, Caltech, 1977- 1980

Teaching Assistant for undergraduate Cell Biology course, Caltech, 1979- 1982

Biochem 361/501 - General Biochemistry, Rice, 50% of lectures, 1989

Biochem 362/502 - General Biochemistry, Rice, 50% of lectures, 1989

Bios 301 - Biochemistry, 51% of lectures, Rice, 1990- 2001

Biochem 367S - Experimental Biochemistry, Rice, 17% of lectures, 1990

Bios 575 - Introduction to Research in Biochemistry and Cell Biology, Rice, 1 lecture, 1990-2009

Bios 311 - Lab Module in Biochemistry, Rice, 17% of lectures, 1991

Bios 312 - Molecular Biology Lab Module, Rice, 30% of lectures for 2 separate sections, 1992-
1995

Bios 313 - Sequencing Lab Module, Rice, 30% of lectures, 1992- 1997

Bios 590 - Special Topics in Biochemistry & Cell Biology, Rice, 50% of lectures, 1995

Bios 590 - Special Topics: Mammalian Morphogenetic Factors, Rice, 50% of lectures, 1997

Bios 318 - Lab Module in Electron Microscopy, Rice, 40% of lectures, 1998, 1 lecture 1999-2002

Bios 588 - Graduate seminar, Rice 16% of lectures, 1998; 50% of lectures, 1999- 2007

Bios 202 - Introductory Biology, Rice, 50% of lectures, 2002- 2006

Bios 488/ 588 - Advanced Cell Biology, Rice, 100% of lectures, 2008- 2009

Bios 594/ Bioengineering 594 - Training in the Responsible Conduct of Research, Rice, 100% of
organization, 36% of lectures, 2008; 65% of lectures, 2009

Biol 681-604 - Bioethics, TAMU, 100% of organization, 90% of lectures, 2011- 2012

Biol 213-501, Biol 213-503 - Molecular Cell Biology, TAMU, 50% of lectures (2 sections), 2011-
2012

Biol 681-604 - Bioethics, TAMU, 100% of lectures, 2013-2022; 94% 2023-present

Biol 213-501 - Molecular Cell Biology, TAMU, 50% of lectures, 2013-present

Biol 489-501 - Ethics in Biological Research, TAMU, 100% of lectures, 2016-2022; 94% 2023-
present

Biol 689-604 - Biomedical Therapeutics Development, TAMU, 33% of lectures, 2017-present
(67% in 2024)

Biol 489-500 - Introduction to Biomedical Therapeutics Development, TAMU, 33% of lectures,
2018- present (67% in 2024)
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Keck II spectroscopy of mHz quasi-periodic oscillations in Hercules X-1. Monthly Notices of
the Royal Astronomical Society 326, 1067-1075 (2001).

Skidmore, W., O’'Brien, K., Horne, K., Gomer, R.H., Oke, ].B., and Pearson, K.]. High speed
Keck spectroscopy of flares and oscillations in AE Aquarii. Monthly Notices of the Royal
Astronomical Society 338, 1057-1066 (2003).
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variability. Monthly Notices of the Royal Astronomical Society 350, 587-595 (2003).
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New York, pp. 471-487 (1987).

Gomer, R. Knowing that you're among friends. Current Biology 4, 734-735 (1994).
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R721-R722 (1997).
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Harbor Symposia on Quantitative Biology 72, 345-351 (2007).
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Mpyxobacteria: Multicellularity and Differentiation (D.E. Whitworth, Ed). ASM Press,
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Gomer, R.H. and Lupher, M.L. Investigational approaches to therapies for idiopathic
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and Asthma Reports 13, 607-612 (2013).
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the promise of gene therapy for lysosomal storage diseases. Annals of Translational Medicine
4, 520 (2016).
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