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At the Biodesign Institute, we are committed to catching disease

before it catches us. We are finding creative and clean solutions

for energy, air, and water. We are inventing diagnostics and

treatments that are accessible and affordable. We are growing

the next-gen researchers who will do the impossible.

-Joshua LaBaer, 2022

Executive Director, Biodesign Institute



We use a variety of model symptoms and tools, which allows us to take a multidisciplinary approach when 

asking research questions. 

Lab focus: Determine the early events that contribute to the progression of Alzheimer’s

disease, with a strong focus on inflammation and tau pathogenesis. This includes

environmental factors, such as diet and toxins, and neurodevelopmental disorders

leading to neurodegeneration, in particular Down syndrome.

Human brain tissue Mouse models Rodent motor assessment AAV developmentAutomated cognitive testing Stereotaxic surgery Drug studies 

We strongly believe that in order to

progress outcomes in neurodegenerative

disease research, collaborations across

institutions and disciplines are required.

Our collaborative approach 



* Worldwide, over 55 million affected with AD.

* Estimated 153 million by year 2050. 

While aging is the most significant risk factor for AD, brain 
changes occur decades before clinical symptomology. 

Can we identify preventive 

strategies to offset disease?



Current areas of investigation 

• The importance of dietary choline in the prevention of disease

• The role of herbicides in exacerbating neuroinflammation

Development of therapies against tau pathogenesis

Scan the QR 

code to learn 

more about the 

Velazquez lab.



Choline: Nutrient with essential roles in body
and brain-related functions

• Produced endogenously by the Phosphatidylethanolamine N-Methyltransferase (PEMT) protein in the liver, 

but not enough to meet bodily demands.



Choline: Dietary supplementation is required as 
recommended by the IOM in 1998

Men (550mg/day)

Women (425mg/day)
Pregnant (550mg/day)

https://ods.od.nih.gov/factsheets/Choline-HealthProfessional/

Korsmo et al., 2019, Nutrients

https://ods.od.nih.gov/factsheets/Choline-HealthProfessional/


~90% of Americans are deficient in 

dietary choline, and some countries 

do not have recommendations 

(PMID: 30853718). 
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Dave et al……Velazquez, 2023 Aging Cell

NonTg and 3xTg-AD

• Impairments in glucose metabolism in the GTT

• Elevations in pro-inflammatory cytokines, including tumor 

necrosis factor alpha (TNF-α) and interferon gamma (IFN-γ). )
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Profiles

Healthy weight 

(n=15)

Obese

(n=13)

Age M = 34.93 M = 33.23

BMI M = 23.54 M = 35.49

A1C M = 5.24 M = 5.62

HOMA-IR M = 0.87 M = 2.79

Blood measures taken after 12 hours fasted.

Abbreviations: Body mass index (BMI), Homeostatic

Model Assessment for Insulin Resistance (HOMA-IR)

where >1.9 indicates early IR.



Major focus of AD research in 2022

• Examination of choline levels in blood

Collaborative opportunities 



Development of novel DYRK1a inhibitors 

(US20220041590A1) to slow tau pathogenesis

DYR533
• Small molecule

Dyrk1a inhibitor

• 4-hour half life

• 100% oral bioavailability 

in mice

• High brain permeability

Dual specificity 

tyrosine-

phosphorylation 

regulated kinase 

1a (DYRK1a)

PS19 (P301S)

Funding NIH R01NS109422; R24NS129400



Major focus of AD research in 2022

• Examination of choline levels in blood

• Testing novel therapeutic strategies utilizing preclinical 

models of disease 

Collaborative opportunities 

• Validating novel therapeutic targets 

utilizing blood plasma, serum and/or 

brain tissue from patients at various 

stages of disease.  



Workforce Inclusion in Neuroscience through 

Undergraduate Research Experience (WINURE) program

NIH R25: NS107188
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Dietary choline deficiency impairs motor function

Why:

- Acetylcholine modulates nerve cells 
and muscles.

- To look at the effect on motor 
function due to deficiencies.

Dave et al……Velazquez, 2023 Aging Cell



Dietary choline deficiency increases weight 

Dave et al……Velazquez, 2023 Aging Cell



Dietary choline deficiency induces liver pathology 
and peripheral inflammation 

Dave et al……Velazquez, 2023 Aging Cell



Choline 

deficiency 

increases 

Thioflavin S 

sheet and AT8 + 

cell number

Dave et al……Velazquez, 2023 Aging Cell
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DYRK1a human and DYR533 PS19 supplemental data






