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What is optic atrophy type 1?
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Defects in mitochondria lead to optic atrophy type 1
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ptic atrophy type 1 causes impaired vision

Blurred

Color vision deficiency



OPA1l is a dynamin-type protein found in mitochondria

Dynamin-type Dynamin-like GTPase
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OPA1l is well conserved across the animal
and plant kingdoms
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OPA1 protein responsible for mitochondrial
fusion and synapse transport
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Zebrafish as model organism for studying mitochondrial function

Normal Atrophy




Gap: The role of OPA1l in the developmental stage
of mitochondpria is unknown
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Primary Goal

Investigate when in the development of mitochondria is
affected by the mutation of the OPA1 gene

Aim 1 - Aim 3

[dentity OPAT gene |dentity chemical [ dentify
domains thatare  compounds that could in wild
crucial for ' '
crucla Tor ;esgue m.|tochond.r|a type and mutant
| usion using chemical zebrafish using
development using screens

domain analysis

YA A NSNS




Aim Use domain analysis to identify OPA1l gene domains
1a thatare crucial for mitochondria development
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Rationale: Determine which gene domains affect protein function, then knock out
using CRISPR and validate using chemical screens to see if phenotypes are rescued
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AIm Use CRISPR to knockout identified gene domains
1bh that potentially affect mitochondria development
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AIm Use chemical screens to validate optic atrophy type 1
1c phenotypes in wildtype and mutant zebrafish
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Hypothesis: Deletion of guanine-binding domains will affect mitochondria
functions
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Aim Identify chemical compounds that potentially
23 rescue phenotypes using chemical libraries
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Rationale: Chemical screens visualize changes in the mitochondria and
determine which chemical compounds is suitable for drug discovery
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Aim Inject chemical compounds in both
2b wildtype and mutant zebrafish

COMPOUND CHEMICAL ‘
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Aim Validate the phenotypes to see if those are
2¢c rescued using chemical screens
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Hypothesis: Different compounds can rescue mitochondria fusion to different levels
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Quantify that is crucial
for using
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Rationale: Quantifying OPA1 protein could identify how protein interactions are
affected by the mutation of OPA1 in mitochondria
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Obtain

using
and knockout with

elevated abundance level using
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Validate after knocking out
proteins using

Hypothesis: Knockout of proteins with elevated protein level can rescue
disease-like phenotypes
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Conclusion

Mutations in OPA1 gene will lead to
mitochondria dysfunction and cause optic
atrophy type 1

Chemical compounds could be identified tor
rescuing phenotypes of optic atrophy type 1

Analyzing OPA1 protein interactions may
help identifying new therapeutical treatments



Future Direction
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