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Drug development for a rare, genetic neurodevelopmental disorder
CB



What are Biomarkers ?
CB

● A biomarker is an objective measure which can be used to predict disease status, progression

and/or response to treatment

○ mRNAs, miRNAs, epigenetics, proteins, metabolites, microbiota

○ Biologics

■ Found in biofluids: cerebrospinal fluid, blood, urine, saliva, stool

■ Example: CSF and plasma NfL in HD

● Limited access to patient samples with rare diseases

Byrne et al. Lancet, 2017.



Study Design
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Sample Collection
CB

● 19 Family Conferences in 2023
○ Fly research team + pediatric phlebotomistssupplies, centrifuge, sent to medical center

○ Collect blood -> plasma on-site

● Home visits

○ Contract with mobile phlebotomistsCollection supplies, centrifuge, sent to medical center

○ Coordinate home visits

● In collaboration with clinical labs



Pediatric participant characteristics
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Identifying relevant indicators of disease severity
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No distinct changes in plasma proteome by sex, age or epilepsy burden
CB
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No distinct changes in plasma proteome by genetic etiology
CB
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Similarities in plasma proteome in disorders with shared molecular function
CB

Transcription factor (n=8)
HNRNPH2-Related Disorder, MED13L-Related Disorder, FOXG1 Syndrome, 
NR2F1-Related Disorder, WWOX-Related Epileptic Encephalopathy, 
CTNNB1-Related Disorder, Smith Magenis Syndrome, Fragile X Syndrome, 

Pitt Hopkins Syndrome 

Channelopathy (n=4)
CACNA1A-Related Disorder, KCNQ2-Related Epilepsy, KCNT1-Related 
Epilepsy, SCN2A-Related Epilepsy

Chromatin modifiers (n=5)
Tatton Brown Rahman Syndrome, Kleefstra Syndrome, Kabuki 
Syndrome, Koolen-de Vries Syndrome, CHD2-Related Disorder

Copy number variant (n=2)
Prader-Willi Syndrome, DUP15Q Syndrome

Synaptopathy (n=5)
DLG4-Related Synaptopathy, Phelan McDermid Syndrome, STXBP1-
Related Disorder, SYNGAP1-Related Disorder, SLC6A1-Related 
Disorder  

Transporter (n=1)

Kinase (n=1)
DYRK1A Syndrome 

Glut1 Deficiency Syndrome

Demyelination (n=1)
Charcot Marie Tooth Syndrome
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Differential expression by disorder 
CB
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Current ”Conclusions” / Next Steps
CB

● Several proteins enriched across several disease groups

● Identify appropriate phenotypic measures to use for clinical severity

● More cross-sectional plasma samples to validate initial findings (GFAP, SAA1/2)

● Longitudinal samples 

● Validate plasma findings in cerebrospinal fluid 

● MED13L/ CTNNB1: preliminary findings suggest altered expression of Wnt signaling 

in plasma -> validate in additional cross-sectional samples

○
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Funding Support 
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Extra slides 
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