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PROFESSIONAL TRAINING AND EMPLOYMENT HISTORY
e B.S. Biochemistry - April 1993, Brigham Young University, Provo, Utah.

e Ph. D. Biochemistry - July 23, 1998, University of Wisconsin-Madison, Madison
Wisconsin, with Inorganic Chemistry Minor, Dissertation: The nickel processing system
involved in the insertion of nickel into CO-dehydrogenase of Rhodospirillum rubrum.
Dissertation Advisor; Paul W. Ludden.

e Postdoctoral Research - August 1998-August 2000, Princeton University, Department of
Chemistry, Princeton New Jersey, Research areas: Photosynthesis, Biochemistry,
Biophysical Chemistry, and Inorganic Chemistry. Postdoctoral advisor: G. Charles
Dismukes.

e Assistant Professor - August 2000-May 2006, The University of New Mexico,
Department of Chemistry, Albuquerque, NM. Bioinorganic chemistry.

e  Assistant Professor - July 2006-2012, Brigham Young University, Department of
Chemistry and Biochemistry, Provo, UT. Bioinorganic chemistry

e Associate Professor — August 2012-Present, Brigham Young University, Department of
Chemistry and Biochemistry, Provo, UT. Bioinorganic chemistry

SUMMARY OF RESEARCH

Biological Trace Mineral Research.

Biological systems require trace amounts of transition metal ions to sustain life. Transition metal
ions are required at the active sites of many enzymes for catalytic activity. In fact, transition
metals catalyze some of the most energetically demanding reactions in biology. Unfortunately,
these highly reactive metal ions also catalyze reactions that are dangerous for biological systems,
especially if the metal ion is free in solution. For this purpose biology has evolved elaborate
transition metal ion handling systems to bind and sequester transition metal ions in non-reactive
environments to prevent these dangerous reactions from occurring. The Watt lab focuses on how
metals are properly moved throughout the body.

A healthy individual possesses iron trafficking systems to absorb iron from the diet, transport
iron in the bloodstream and deliver iron to cells that require iron. The failure or inhibition of
these iron trafficking systems results in free iron that is a potent catalyst to form reactive oxygen
species or oxidative stress.
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The Watt lab studies diseases where iron trafficking is disrupted and oxidative stress is elevated.
Such conditions include Alzheimer’s disease, Parkinson’s disease, kidney disease, Diabetes
along with other conditions.

Anemia of Chronic Inflammation Caused by Hepcidin.

Hepcidin is an iron regulatory hormone induced by inflammation that degrades the iron transport
protein ferroportin. Hepcidin causes a condition known as anemia of chronic inflammation.
Ferroportin is required to transport iron into the bloodstream from the intestinal cells that absorb
iron from the diet. Ferroportin also exports iron from the liver, and spleen into the bloodstream
where transferrin binds iron and delivers iron to the bone marrow for red blood cell synthesis.
The Watt lab has identified hepcidin inhibitors that prevent hepcidin production and stabilize
ferroportin. Studies in rats show that iron delivery to the bone marrow is restored using these
hepcidin inhibitors.

Alzheimer’s Disease

Iron dysregulation is intimately connected to Alzheimer’s disease (AD) but the direct
connections are not clear. A new hypothesis relating to homocysteine disrupting iron loading
into ferritin might explain the elevated cytosolic iron and oxidative stress. The inability to load
iron into ferritin results in elevated cytosolic iron which upregulates expression of the Amyloid
Precursor Protein (APP). Homocysteine also inhibits the phosphatase that dephosphorylates tau
leading to elevated hyper-phosphorylated tau and tau tangles.

Diagnostics

Many inflammatory events accompany metal dysregulation in the body. Biomarkers for many
diseases are known. Beneficial treatments that move these biomarkers towards healthy status
need to be monitored by diagnostic tests. The Watt lab has developed several innovations to
simplify the rapid diagnostic test called a lateral flow immunoassay (LFI). The test developed in
the Watt lab is called the simple empowering LFI or seLFI because its lower production cost will
allow it to be used daily to monitor markers of health. Additionally, we have developed an
antibody pen that allows different markers to be tested depending on the current needs of the
individual. We anticipate that these innovative tests will aid individuals and clinical practitioners
to identify the most beneficial and effective treatment.
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Watt, R.K., The many faces of the octahedral protein ferritin (Invited Review),
BioMetals, (2011) 24 (3), 489-500.

Alejandro E. Yevenes, A. E., Marquez, V., Watt, R. K., Cloning and characterization of
Chlorobium tepidum Ferritin, Biochimie (2011) 93 352-360.
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In Vitro Fe3+ Loading into Transferrin by Forming a Soluble Fe(III)-Phosphate
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Yevenes, A., The crystal structure of ferritin from Chlorobium tepidum reveals a new

conformation of the 4-fold channel for this protein family. Biochimie (2014), DOI:
10.1016/j.bhichi.2014.07.019.

Erickson, S. D., Smith, T. J., Moses, L., Watt, R. K., Colton, J. S., Non-native Co, Mn,
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C.R. Hancock. Multi-Tissue Analysis of Exercise or Metformin on Doxorubicin-Induced
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1. Dismukes, G. C., Ananyev, G. M., Watt, R. K., The Assembly of the Inorganic Core and
“Inorganic Mutants” of the Water Oxidizing Complex of Photosystem II: The
Water/Plastoquinone Oxido-Reductase In Photosynthesis, T Wydrzynski and K. Satoh
Editors; (2005), Springer, The Netherlands. Ch 30. Pp. 683-695.

Patent Applications:

1. Metal catalyzed hydrolysis of cellulose and hemicellulose to produce monomeric
carbohydrates for transportation fuel and electrical production. Gerald D. Watt and
Richard K. Watt. Patent No: US9,809,613 B2. Issued November 7, 2017.

2. Method and compositions for the treatment of anemia through the inhibition of furin.
Richard K. Watt, Chad Hancock, Andrew Gross. Filed February 22, 2017.

3. Hepcidin Inhibitors that Stabilize Ferroportin: An Alternate Method to Release Iron from
Tissue for Chelation Therapy in Iron Overload. Provisional patent filed August 8, 2018.
62/715,188.

4. Paper Lateral Flow Immunoassay. Provisional patent filed July 13, 2018. Richard Watt,
Annie Pitts, Lara Grether, Kelly Pitts. 62/697,802.

5. The Development of a Biomarker-Antibody Pen, containing “Antibody Ink” or
“Biomarker Ink” for the Deposition of Antibodies or Biomarkers on Surfaces, such as
Paper, for Immunological Biomarker/Chemical Detection and Diagnostic Applications.
Filed 7 Nov. 2018. Application number 62757029.

6. Hepcidin Filters for Removal of Hepcidin, Cytokines and other Molecules. Filed 6
February 2019. Application number 62802086.

Past and Present Consultant Positions, Collaborations and Joint Appointments

Pfizer

Rockwell Medical

Clene NanoMedicine

Groviv

Adjunct Professor at Roseman School of Dentistry
NASA

China Lake Naval Weapons Laboratory

Arlington Scientific

Rocard Labs

Awards

BYU General Education Professorship — University Conference August 2021



