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Cause and stereo cilia function analysis of congenital hearing loss induced by
LATS1 kinase deficiency.
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The Hippo pathway is an intracellular signalling pathway that regulates the
cell cycle and defines tissue size and morphology. LATS1/2 kinases are molecules that maintain the
cell skeleton, of which only LATS1 is found in the organ of Corti, and deficiency of LATS1 causes
congenital inner ear hair cell damage. The pathology of congenital cochlear deafness is caused by
the irregular allignment of inner and outer hair cells due to LATS1 deficiency, indicating that
LATS1 is an essential protein during the development of inner ear anatomies. On the other hand,
hetero mice were found to be devoid of such a condition.
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Fig. 1. Body size and hearing threshold in each mouse group (A) Body size of Lats1*/* and Lats1~/~ mice at P200. The mean body weight of female (B) and male (C) mice from each
group. Average ABR threshold (D), the time-course of the ABR threshold (E) and the average DPOAE hearing threshold (F) in each mouse group (P30). Scale bar indicates 1 cm. Error
bars represent standard deviation. *p < 0.05 and **p < 0.005.

Nishiyama T, Fujioka M, Saegusa C, et al., Deficiency of large tumor suppressor kinase
1 causes congenital hearing loss associated with cochlear abnormalities in mice. BBRC.
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Fig. 3. LATS1 is required for the development of the organ of Corti. (A) Cochlea length in Lats1*/* and Lats1~/~ mice (P1). Scale bar indicates 100 um. (B) Quantification of the
cochlea length (P1, n = 4). (C) Phalloidin staining of the surface preparation of P1 mice. Scale bars indicate 5 um. (D) Quantification of the hair cell number (P1, n = 4). (E) Schematic
drawing of differences between the inner ear phenotype of the control mice and KO mice. *p < 0.05.
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(Nishiyama T, Fujioka M, Saegusa C, et al., Deficiency of large tumor suppressor
kinase 1 causes congenital hearing loss associated with cochlear abnormalities in mice.
BRC. 2021 1;534:921-926.) Hetero
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Fig. 4. LATS1 knockout leads to abnormal kinocilium orientation independent of Par3, Gai, LATS2, and pYAP. (A) The Lats1*/* and Lats1~/~ mouse organ of Corti, stained for
acetylated tubulin (green, for kinocilium staining) and F-actin. KO mice manifest an irregular kinocilium orientation (arrows). (B) Plotting of the kinocilium location. Assessment of
the basal turn of the organ of Corti from P1 mice. We analyzed three cochleae per mouse group. (C) Par3 (red) is at the lateral border of the HCs in each group (E18.5). (D) Gai (red) is
at the lateral surface of the inner and the outer HCs. (E and F) Cross-sectional images of the mice organ of Corti. (E) LATS2 (green) is distributed in the inner and the outer HCs (red
arrow) and supporting cells (white arrow). Strong immunosignals are not visible in the cuticular plate (arrowhead). (F) pYAP (green) is localized in the cytoplasm of the inner and
outer hair cells. * = inner hair cell, i = the first row of OHCs, ii = the second row of OHCs, and iii = the third row of OHCs. Scale bars indicate 5 ym.
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