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Abstract of Thesis

Scoliosis is a condition where the spine curves sideways, unique to humans due to their upright posture
However, the cause of this disease is not well understood because it’s challenging to find a model for
experimentation. This study aimed to create a model for human idiopathic scoliosis by manipulating the
function of mechanosensitive channels called Piezo channels in zebrafish. Zebrafish were chosen because
they experience similar biomechanical forces to humans, particularly in relation to the role of mechanical

force in scoliosis progression.

At first, I identified that zebrafish have 3 different of piezo genes; piezol, piezo2a, and piezo2b
Although piezol and piezo2a are not paralog genes, the expression pattern is almost similar which broadly
expressed throughout the body. while piezo2b is concentrated in neuron cell. with this information, I
assumed that piezol and piezo2a might have overlapping function and might involve in bone formation

As we expected from the similarity of expression pattern, the single mutants of piezol” and piezoZa”~
were viable and fertile. Neither mutant showed morphological abnormalities in the larval and juvenile
stages, and can survive until adult. Interestingly, double knock out of piezol and piezo2a resulting in
congenital systemic malformations with the lack of mineralization and died after 10 days. This suggest

that piezol and piezo2a have redundant function in bone formation.

To avoid lethality, piezol in—frame mutation was generated, targeting splice acceptor sequence of exon
2 resulting 11 amino acid deletions of piezol coding sequences. Although, did not alter reading frame,
the channel activity was significantly decrease. Phenotypically, an in—frame mutation of priezol led to
fully penetrant juvenile—onset scoliosis, bone asymmetry, reduced tissue mineral density, and progressive
vertebral column—resembling non—congenital scoliosis symptoms in humans. in addition, I also confirmed

that abnormal osteoblast function might be the causative factor of this phenotype

In conclusion, these findings suggest that functional Piezo channels responding to mechanical forces
are crucial for bone formation and maintaining spine integrity, providing insights into skeletal

disorders. Moreover, this mutant mimic human idiopathic scoliosis and can be used for disease model.
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