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Letter From the Chair
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It is indeed a great honor and responsibility to chair 
the Board of Directors of the Brain Chemistry Labs 
(BCL). While acknowledging it is a daunting task to 
succeed Bill Egan, our past chair and great leader, I 

deeply appreciate the trust and support of all.
 
I would like to thank my colleagues on the Board for 
their ongoing passion, dedication, and commitment 
to increase their involvement on Board committees. 
The multi-talented board members’ skills, wisdom, and 
experience have added a great deal of value to BCL’s 
continued success. I applaud all for helping formulate 
the strategy that will allow the achievement of not only 
our vision, mission, and purpose, but also meet the needs 
and expectations of all those individuals and groups that 
are impacted by what we do. 

The Brain Chemistry Labs is an innovative not-for-profit 
research institute with the unique mission of discovering 
novel ways to prevent, diagnose, and treat brain diseases 
such as ALS, Alzheimer’s, and Parkinson’s, some of the 
most vexing health challenges facing our world today. 

I first met the co-founder and Executive Director 
Dr. Paul Alan Cox when he was invited to join the Miller 
Institute for Basic Research in Science at the University of 
California, Berkeley after he received his Ph.D. in biology 
at Harvard. I think his experience at the Miller Institute, 
which fosters groundbreaking scientific research by 
granting unfettered access to cutting-edge scientists, 
deeply influenced Paul’s design and foundation for BCL 
today, allowing a new approach to an understanding of 
progressive neurodegenerative illnesses. Paul is truly a 
one-of-a-kind valued leader and brilliant scientist.

BCL’s diligent staff and highly capable scientific team 
cannot be sufficiently acknowledged or thanked enough 
for their insights and amazing discoveries into disease 

processes that have the potential to 
significantly improve the outcome 
of patients and impact the world for 
good. Their willingness to collaborate 
with an international consortium of 
multi-disciplinary scientists toward 
major achievements and advances, 
despite a modest budget, is inspiring. 

Let us not forget to express our 
gratitude to all our valued donors, 
advisors, and partners who allow this 
important work to continue. 

I am grateful to serve as Chair of this 
remarkable enterprise and invite 
you to join me in helping BCL move 
forward to the next level of success. 

Sue Severson
Chair
Brain Chemistry Labs



Our Research on Alzheimer’s, 
ALS, and Parkinson’s Disease

Our research began in two small 
villages in Guam where 25% of the 
adults died of an unusual illness 
with aspects of Alzheimer’s, ALS, 

and Parkinson’s disease. We discovered 
that villagers who died had in their brains 
a toxin, BMAA, which is produced by 
cyanobacteria in the environment. This 
toxin contaminated traditional foodstuffs.

Together with our consortium members 
in Australia, we found that the naturally 
occurring amino acid L-serine reduces 
protein misfolding.
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We seek to discover ways to prevent, diagnose, and treat progressive 
neurodegenerative diseases.

Prevention
We have monitored BMAA in cyanobacterial 
blooms throughout the world, helping individuals 
to avoid exposure.

Diagnosis
We have invented a microRNA blood test to help 
neurologists diagnose ALS at an early stage. We 
have also invented a blood test for early-stage 
Alzheimer’s disease. 

Treatment
We have conducted extensive studies on L-serine finding that it 
reduces neurodegeneration in the brain. Our most recent study 
is an advanced clinical trial of L-serine for the treatment of Mild 
Cognitive Impairment, a precursor to Alzheimer’s disease.



The Reporter from 
Fortune Told Us That 
We Were Disruptive 
to the Pharmaceutical 
Industry. He Said It 
Was a Good Thing.

With 50 scientists in our 
research consortium, we 
explore approaches not 
considered by Big Pharma. 

“It’s hard not to see in [Brain Chemistry 
Labs] grassroots international 
consortium a research model that’s 
more flexible, responsive, curious, 
and humbly collaborative than the 
siloed, conservative approach of the 
pharmaceutical industry.” – Fortune
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“C onvening world-class scientists in 

a not-for-profit research institute 

in Jackson Hole, we have come 

up with new research paradigms for ALS, 

Alzheimer’s, Parkinson’s, and other brain 

diseases.”
– Paul Alan Cox, Ph.D.

Dr. Paul Alan Cox Dr. Rachael Dunlop Dr. James Metcalf Dr. Sandra Banack



B ased on neuronal cell culture, research on animals 
in St. Kitts, and two clinical trials, we discovered that 
L-serine significantly slows disease progression. We seek a 
pharmaceutical partner to move this naturally occurring 

amino acid into Phase III clinical trials necessary for FDA approval.

Brain Chemistry Labs  |  Annual Report  |  2023

Discovery: ALS Therapy

WWith patient samples from our clinical trials and the 
Centers for Disease Control, we have validated a microRNA 
fingerprint for ALS. Based on a single small blood sample, 
we can rapidly identify an individual at risk of ALS. This 

discovery will improve patient outcomes by allowing therapy to be 
more quickly initiated.

Discovery: ALS Diagnostics
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Discovery:  
Treatment of Advanced Parkinson’s Disease

W e have identified a different 
natural compound that shows 
promise as a treatment for 
patients in advanced stages of 

Parkinson’s disease. Our research indicates 
that it is possible to prevent cognitive decline 
experienced by some patients. We hope to 
rapidly initiate an FDA-approved clinical trial 
for this compound.

Neuropathologist Dr. David Davis

Discovery: 
Alzheimer’s Diagnostic & Therapy

W e have discovered a unique 
metabolite for Alzheimer’s 
that does not rely on 
fragments of misfolded 

proteins in the bloodstream, and which 
identifies Alzheimer’s disease at the 
earliest possible stage. We have also 
found that L-serine slows the formation 
of Aβ42 fragments and misfolded tau 
tangles in the brain. We are sponsoring a 
Phase IIa clinical trial of Mild Cognitive 
Impairment, which is often a precursor to 
Alzheimer’s disease.

A brain tangle containing misfolded tau proteins
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Discovery: Glioblastoma

W e discovered that small circular proteins extracted from violets are effective in killing 
cells of glioblastoma, a lethal form of brain cancer. Patients with glioblastoma usually 
survive less than a year after diagnosis. Synthetic forms of violet cyclotides increase 
the potency of the current chemotherapy Temozolomide (TMZ) eight-fold in vitro. 
These discoveries bring new hope to adults and children who suffer from glioblastoma. 

Dr. Samantha Gerlach

Discovery:  
Detection of Neurotoxins in Air and Water

W e discovered that a 
bacterial toxin in 
traditional foods of 
Chamorro villagers in 
Guam triggers a disease 

with brain pathology and symptoms of 
ALS, Parkinson’s, or Alzheimer’s. We have 
since found this toxin to be present in 
water and air near polluted lakes and 
rivers. Current detection techniques 
are expensive. We have developed an 
immunoassay—similar to a COVID-19 test—
that is cost effective and can be used by 
lay people.

Drs. Paul Alan Cox & James Metcalf
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Toxicologists are concerned after discovering a 
dangerous neurotoxin in the Great Salt Lake’s dry 
riverbed.

The chemical—a neurotoxin known as BMAA—
was discovered in dust particles by scientists 
from Bowling Green State University and Brain 
Chemistry Labs, which is based in Jackson Hole, 
Wyoming. A study highlighting the risks of this 
neurotoxin has been published in the journal 
Toxins.

Utah’s Great Salt Lake has been drying up due 
to prolonged drought in the region and its water 
levels have reached historic lows. In November 
2022, the lake reached its lowest level in recorded 
history at 4,188.2 feet, 17 feet below the level it 
should be.

As a result, more of the riverbed is exposed. 
The low water levels do not just pose a risk to 
surrounding wildlife and 
water resources, it also 
exposes the surrounding 
environment to toxic dust 
particles.

This newly discovered toxin, 
which contains heavy metals 
and bacteria, has previously 
been linked to illnesses that 
affect the nervous system, 
such as Amyotrophic Lateral 
Sclerosis (ALS), a press 
release on the findings 
reported. This disease can 
cause muscles to weaken 

and eventually affects a person’s ability to function 
physically.

Scientists from Dartmouth University previously 
found that there was a higher rate of those with 
ALS in people who lived near rivers that contained 
cyanobacteria. In most cases of ALS, it is not clear 
what caused it, although in about 10 percent of 
circumstances it is passed on through families.

The neurotoxin is also believed to be linked to 
Parkinson’s disease and dementia, however more 
research into this is needed, the study notes.

This toxin gets blown in the wind to surrounding 
areas, making it a real health concern to the 
surrounding area of Wasatch Front, in Utah. If 
someone experiences exposure to the toxin for a 
prolonged period of time, it increases the chance of 
illnesses like ALS developing.

Toxic compounds produced by 
cyanobacteria, which have been identified 
as risk factors for developing amyotrophic 
lateral sclerosis (ALS), were detected in 
air and earth samples collected around 
the Great Salt Lake in Utah, a study 
reports.

“An understanding of the types and 
concentrations of cyanotoxins present in 
air is needed to begin risk assessment concerning 
adverse effects to human health,” the researchers 
wrote in “Cyanotoxin Analysis of Air Samples 
from the Great Salt Lake,” which was published in 
Toxins.

Beta-methylamino-L-alanine (BMAA) is an 
environmental toxin that’s been linked to 
developing ALS, a progressive neurological 
condition marked by nerve cell damage and 
disability. It’s produced by certain kinds of 
cyanobacteria, also called blue-green algae, that 
live in marine and freshwater ecosystems.

These microbes are part of the ecosystem of the 
Great Salt Lake, the largest saline lake in the 
Western Hemisphere. Due to ongoing drought 
and increased water diversion, however, lake levels 
have dropped to historic lows, exposing many lake 
beds.

Because the local wind direction comes 
predominantly from the west, it’s possible residents 
living east of the lake — referred to as the Wasatch 
Front, which includes the highly populated 
Salt Lake City — could be exposed to airborne 
cyanobacteria and dust containing BMAA.

Collecting air, soil samples

During the summer and fall of 2022, researchers 
collected air and dried sediment samples to 
measure levels of BMAA and closely related 
molecules. The team included scientists from 
Bowling Green State University, Ohio, in 
collaboration with the nonprofit Brain Chemistry 
Labs in Wyoming, which has been monitoring 
BMAA and related toxins in bodies of water.

Samples were also collected from exposed lake 
beds around the eastern and southern parts of 
the Great Salt Lake. Air sampling was carried out 

Scientific and Public Engagement

Brain Chemistry Labs scientists presented our discovery of a microRNA ALS blood diagnostic test at the 
International Symposium on ALS/MND in Switzerland. Our discovery of cyanobacterial neurotoxins in dust 
from the Great Salt Lake was presented at a press conference in the Utah State Capitol, an advance reported 
by Newsweek, Science Magazine, and ALS News Today. Other press articles profiled our discovery of a new test 
for neurotoxins in air and water.

In a startling discovery, researchers have 
identified a chronic neurotoxin known as 
BMAA in dust particles from the Great Salt 
Lake’s dried lakebed. This toxin, linked to 
neurodegenerative illnesses, has become a 
significant health concern due to its presence 
in windblown dust that reaches populous 
metropolitan areas along the Wasatch Front.

The dust, enriched with heavy metals and 
now with identified cyanobacteria and their 
toxins, poses an unsettling environmental 
health risk. Studies have indicated that chronic 
dietary exposure to BMAA can trigger ALS-
type neuropathology, with the neurotoxin now 
considered the most substantial environmental 
risk factor for developing Amyotrophic Lateral 
Sclerosis (ALS).

Although BMAA exposure also causes laboratory 
animals to form Alzheimer’s-type neuropathology, 
its role in Alzheimer’s as well as Parkinson’s is 
not fully understood. However, its connection 
to ALS has been corroborated by two recent 
epidemiological studies, marking it as the strongest 
environmental link to the disease thus far. Notably, 
Dartmouth researchers observed a higher risk of 
ALS in residents living near cyanobacteria-infested 
rivers and lakes in New Hampshire, underscoring 
the potential hazard of BMAA exposure.

Furthering the concern, the nonprofit Brain 
Chemistry Labs in Jackson Hole has been 
monitoring BMAA and other cyanotoxins in water 
bodies like Lake Okeechobee and collaborating 
with the Calusa Water Keeper to study airborne 

cyanobacterial toxins in Florida. International 
research groups from Sweden, China, and France 
are also investigating chronic BMAA exposure as 
an ALS risk factor.

While ninety percent of ALS cases are sporadic 
and ten percent familial, the threat posed by the 
inhalation of BMAA-laced dust remains unclear. 
What is clear, however, is the urgent need for 
comprehensive studies to determine the potential 
increase in ALS risk due to exposure to the Great 
Salt Lake dust. The study was published this week 
in the journal Toxins.

Journal: Toxins
DOI: 10.3390/toxins15110659
Article Title: Cyanotoxin Analysis of Air Samples 
from the Great Salt Lake
Article Publication Date: 15-Nov-2023



Operating on an annual budget of 
$2.8 million, the Brain Chemistry 
Labs ensures that each donated 
dollar is carefully used. Based 

on our 2022 audit—which continued the 
string of “clean” audits since we began our 
laboratory—Brain Chemistry Labs devotes 
83% of all gifts to medical research, with 
only 13% used for administrative and legal 
costs, and a scarce 4% for fundraising. This 
is why Charity Navigator gives us their top 
four-star rating.

Finances - Research

- Management

- Fundraising

Board of Directors
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Elizabeth Susan Severson, 
Chair
Orinda, California

Stephen Boeschenstein
New Canaan, Connecticut

Marion Christoph
Lake Forest, Illinois

Paul Alan Cox, PhD
Jackson, Wyoming

Derek Craighead
Kelly, Wyoming

Gordon Deane
Cohasset, Massachusetts

Patrick Henry
Palm Beach, Florida

Berte Hirschfield
Wilson, Wyoming

Joseph Merrill
New Canaan, Connecticut

Robert Paulson
Wilson, Wyoming

John Smyth
North Palm Beach, Florida

John Wetherell, PhD JD
San Diego, California 

Directors Emeritus

William C. Egan, III
Jackson, Wyoming

James Gorter
Jupiter Island, Florida



How You Can Help

Your gift can have a significant impact on preventing, diagnosing, and 
treating brain diseases. Innovative research leading to novel scientific 
discoveries, combined with tight financial management, means that 
your gift will have maximum value.

Brain Chemistry Labs
PO Box 3464
Jackson, WY 83001-3464

www.brainchemistrylabs.org
info@ethnomedicine.org

Brain Chemistry Labs 
is a 501(c)(3) nonprofit 
organization. 

Tax ID 20-1829529
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Image credit: Dr. Rachael Dunlop

Complimentary Viewing of 
Toxic Puzzle Available

Swedish filmmaker Bo Landin followed our scientists 
from Jackson Hole to Guam—where neurodegenerative 
diseases had the highest incidence rate—to Ogimi, Japan 
where ALS and Alzheimer’s are unknown. You can view 

Toxic Puzzle at www.brainchemistrylabs.org or use the QR code.

Harrison Ford, with Director Bo Landin, 
narrates Toxic Puzzle.

SCAN ME




