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All results are unpublished and we
are happy to share these



Variant interpretation Is in its infancy

Important to acknowledge!

* Rare missense variants are not rare as an aggregate

* The chance to find in a genetic test a benign variant in a epilepsy
gene that ’fits the broader phenotype’ is high

* Alarge amount of previous pathogenic classified variants found in
disease databases are becoming now reclassified as benign



Variant interpretation is in its infancy

Not for every epilepsy/autism patient the variant
iIn SLC6A1 is pathogenic!

Essential: To test drugs and therapies using truly
pathogenic variants




Spatial scoring of patient vs. control variants to
identify "hot” and "cold” zones

Genetic Variant 2 Protein Structure
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V2Pmapper: Output and Analysis — example:
CDKL5
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V2Pmapper: Output and Analysis — example:
CD KL5 Spatial scoring
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V2Pmapper:
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V2Pmapper: Output and Analysis — example:
SCN2A (homology model)

Spatial scoring
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SLCOA1

=  Sodium- and chloride-dependent GABA transporter 1

Terminates the action of GABA by its high affinity sodium-dependent
reuptake into presynaptic terminals.

= Protein length: 599



SLCOA1

No experimentally solved structure

Structure computationally determined using an existing solved
structure of 41% sequence identity
- Using RaptorX software

- P-value of the predicted structured = 2.79e-1% (< e-4is a good
indicator)

Domains: 12 Helical domains, 1 Extracellular and 2 cytoplasmic domains,
and rest are the hinge regions in between helical segments



SLC6A1 and the GAT1 protein

12 Helical domains, 1 Extracellular and 2 Cytoplasmic domains, and rest
are the hinge regions in between helical segments

Epilepsy patient
variants positions in
SLC6A1




Genetic variants on SLC6A1 and the GAT1 protein
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Related disorders: SLC6A*

Amino Acids are conserved across 13 proteins

 SLC6AS - Creatine deficiency
 SLC6A3 - Dopamine deficiency
» SLCBAS3 - Serotonin deficiency

» 13 more related SLC6A* proteins



Related disorders: SLC6A*

Amino Acids are conserved across 13 SLC6A* proteins



Related disorders: SLC6A*

Patient variants hit conserved sites —
Likely similar molecular loss of protein function

Browse sequence

Index SLC6AS SLC6A14 SLC6A7 SLC6A9 SLC6A13 SLC6A12 SLC6A11 SLC6A6 SLC6A8 SLC6A1 SLC6A2 SLC6A3 SLC6A4 Gene:Disease

http://per.broadinstitute.org Perez-Palma et al., in review




Genetic variants from the whole gene family mapped on the GAT1 protein

(O gnomAD variant positions in
all paralogs

2 s g™
= &J‘é‘?’r(&w‘{
% /4 'l@&ﬁ’(y‘
g T ID
EyeEE)
S =) é
b‘ QFS/
L
y
S o \)

O ClinVar and HGMD variant
positions in all paralogs

Hot-spots: enriched with pathogenic
and depleted of control



SLC6A1 3D Paralog conservation and (j
Epilepsy variants
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All scores can be combined to inform variant interpretation

position
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All scores can be combined to inform variant interpretation
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Next steps

Correlate scores with clinical data of
patients

Compare results and functional data across
related disorders

We are happy to share all results
Further support the SLC6A1 Connect team



Next steps

 Correlate scores with clinical data of
patients

» Compare results and functional data across
related disorders

* We are happy to share all results
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