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Ankle2 deficiency-associated microcephaly and spermatogenesis defects in zebrafish are
alleviated by heterozygous deletion of vrk’

(Ankle2 KIFIZ L B2 BT T 7 4 v = D/NRESB L URBFHREAREIE, vkl O~F oS
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Autosomal recessive primary microcephaly (MCPH) is a rare congenital disorder
characterized by a below average brain volume at birth and is associated with
neurodevelopmental disorders such as growth retardation and intellectual disability.
Mutations in ANKLEZ2 have been identified as one of the causes of MCPH (MCPH16).
ANKLE? is a target molecule of the Zika virus NS4a protein that interferes with ANKLE2
function, resulting in severe microcephaly. ANKLLE2 is essential for organizing the nuclear
envelope and chromatin structures during the mitoticcend process via barrier to
autointegration factor (BAF) dephosphorylation. However, the precise mechanism by which
the loss of Ankle2 function causes the pathogenesis of microcephaly remains unclear, In this
study, we generated ankle2-deficient zebrafish (ankle2-/-) with a significant reduction in
brain size compared with that of their control siblings. The ankle2-/- brain showed a
significant decrease in the number of radial glial progenitor cells, suggesting that Ankle2
deficiency in zebrafish causes neurogenesis defects. Furthermore, ankle2-/- male zebrafish
showed infertility owing to defects in spermatogenesis. Notably, microcephaly was overcome
by vrkl morpholino knockdown or heterozygous deletion. In addition, spermatogenesis in
ankle2-/- zebrafish males was partially restored by the vrkl heterozygous deletion, although
infertility was not resolved. These results indicate that Ankle2 and Vrkl coordinate with
each other for BAF phosphorylation to maintain normal mitosis during neurogenesis and
spermatogenesis.
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(Introduction)
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Methods and results)
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(Discussion)
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generated ankleZ-deficient _zebrafish (ankle2”) _with _a__ significant



neurogenesis _defects. Furthermore, ankleZ” male zebrafish showed



