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KIF1A-Associated Neurological Disorders (KAND)
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2Research Simplified Article available at: 
https://www.kif1a.org/blog/research-
simplified-with-dr-simranpreet-kaur-
and-prof-john-christodoulou/

1. Salpietro, V. et al. Brain. 2017 2. Boyle, L et al., HGG Advances, 2021 3. Kaur, S. et al. Human Mutation. 2020

https://www.kif1a.org/blog/research-simplified-with-dr-simranpreet-kaur-and-prof-john-christodoulou/
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Kinesin family member 1A (KIF1A)



4

Kinesin family member 1A (KIF1A)
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KIF1A – Structure and Function
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Efficient KIF1A movement = Healthy synapse function = Proper brain function

KIF1A – Step by Step walking animation
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KIF1A – Normal versus Variant
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KIF1A – Normal versus Variant

Boyle, L et al., HGG Advances, 2021
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KIF1A – Normal versus Variant

Normal movement KIF1A Falling off from microtubule

Slow movement No movement
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KIF1A – Normal versus Variant
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KIF1A – Small molecule based therapeutic strategy

De novo drug synthesis

New drug discovery

• Expensive (~1b USD)
• Time consuming (~15 years)
• Low FDA success rate (0.01%)
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KIF1A – Small molecule based therapeutic strategy

De novo drug synthesis

Drug re-purposing

New drug discovery

FDA approved drugs

• Expensive (~1b USD)
• Time consuming (~15 years)
• Low FDA success rate (0.01%)

• Cost effective (250k USD)
• Time friendly (3-12 years)
• High FDA success rate (30%)

https://www.koreabiomed.com/news/articleView.html?idxno=9911

https://www.koreabiomed.com/news/articleView.html?idxno=9911
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Drug re-purposing

FDA approved drugs

Low Throughput Screening (LTS)

High Throughput Screening (HTS)

KIF1A – Low Throughput versus High Throughput screening
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HTS - Methodology

Normal KIF1A

Variant KIF1A

COS-7 cells
(Monkey kidney cells)
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Normal KIF1A Variant KIF1A

HTS - Methodology
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In-silico drug-like compound screening

▪ Computer Aided Drug Discovery (AMRI - Dr. Douglas B. Kitchen and Dr. 

Kathleen Bove)
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What about the existing kinesin modulators?

▪ Existing compounds reported in literature (KIF5 and other motor proteins)

Ap4A

Diamide Ebselen

Kinesore Monastrol
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Small molecules in KAND individual’s neuronal cells

▪ Differentiation of patient derived iPSC into relevant neuronal cell type
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Small molecules in KAND individual’s neuronal cells

▪ Differentiation of patient derived iPSC into relevant neuronal cell type
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▪ Introducing fluorescent KIF1A-specific cargo

Small molecules in KAND individual’s neuronal cells
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▪ Examining the effect of key drugs on the speed of KIF1A movement

Small molecules in KAND individual’s neuronal cells
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High Throughput Screening (HTS)

KIF1A – HTS Plan of Action
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Include KIF1A gene on 

PanelApp: routinely used genetic 

testing panels

Provide educational resources for 

the affected families

KIF1A – Improving KAND diagnosis and raising awareness

Raising interest in 

community – Media etc
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Significance and outcomes

▪ Cost- and time-efficient way of identifying targeted treatments for children with 

abnormalities in KIF1A function

▪ Critical impact on affected children and their families

▪ Wide clinically applicability
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We want all children 
to have the opportunity to 
live a healthy and fulfilled 
life
Our Purpose
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