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The current DYRK1A program has evolved from designing a small number of candidate ASOs 

to leveraging n-Lorem’s high-throughput n-of-1 Discovery pipeline. This work has enabled us 

to conduct rapid, rigorous and high-quality screening combined with functional studies to 

specifically target the pathogenic mechanism of this nano-rare disorder.
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Introduction

DYRK1A Syndrome is an autosomal dominant, rare 
neurodevelopmental disorder caused by loss of function mutations 
within the DYRK1A (dual specificity tyrosine-phosphorylation-
regulated kinase 1A)  gene, leading to what is known as 
haploinsufficiency of DYRK1A.
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Introduction

DYRK1A Syndrome characteristic phenotype is displayed
The current patient harbors a DYRK1A c.1072-1G>A mutation and is 
currently the only DYRK1A patient in the entire world with this 
specific mutation. Due to the location and novelty of this mutation – 
little was known about the function consequence of the mutation, 
thus work in an academic setting paved the way for this program to 
be accepted at n-Lorem, and progress through our high-throughput 
screening pipeline . 
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Data & Results

Initial Mutation Characterization
Prior work in an academic setting helped establish the functional 
consequence of this novel 1072-1G>A mutation. Initially thought to 
lead to a cryptic splicing event, causing a frame shift mutation and 
early termination codon. Further work led us to discovery that the 
mutation in fact causes complete exon 8 skipping within the 
DYRK1A transcript
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Data & Results

Initial ASO Validation
From the above finding, a very small number of ASOs were designed 
to determine the feasibility and proof-of-concept of a therapeutic. 
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Data & Results

n-Lorem’s High Throughput Screening 
These paved the way for n-Lorem’s Discovery pipeline for this truly 
n-of-1 mutation. 
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In-house AI-informed ASO design

Fully automated high throughput ASO screening
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Potent, efficacious and safe ASOs
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Data & Results

n-Lorem’s Discovery Pipeline, included Single Dose, Dose 
Response Curve and BJAB Assay
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Data & Results

Immunoblot of DYRK1A Nuclear and Cytoplasmic Fractionated 
Samples
In splicing cases it is best practice to confirm splice-modulation at 
the transcript level has had a concomitant modulation of protein 
expression. In the case of our DYRK1A patient we expect to see an 
increase in DYRK1A protein and specifically, an increase in nuclear 
DYRK1A
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Conclusion
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Activities occur in parallel for efficiency

Efficient and more cost-effective

Scalable with high-quality

High-throughput

Leverages robots to ensure comprehensive design 
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