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Supplemental Figure 1. (A) R26-EGFP-Triobp-4 transgene reporter mouse. The



EGFP-Triobp-4 cDNA was integrated into the Rosa26 locus. P1, P2 and P3 are PCR
primers for genotyping transgenic mice. SA, adenovirus splice acceptor sequence; bpA,
bovine growth hormone polyadenylation sequence. (B) Genomic Southern blot shows
that exons 9 and 10 were deleted in the Triobp2Ex9-10/AEx3-10 moyse. (C) Schematic of
exon composition of Triobp-5 isoform and targeting vector used to generate the
Triobp*£x%-19 mouse deleted for exons 9 and 10. (D) RT-PCR detection of Triobp
isoforms in Triobp*&*%-1° mice. Deletion of exons 9 and 10 eliminates expression of wild
type Triobp-5 but does not affect expression of Triobp-4 and Triobp-1. (E)
Immunostaining of the organs of Corti from P5 Triobp** (wild-type) and TriobpEx9-10/AExS-
0 mice, using Alexa Fluor 546- or rhodamine-phalloidin (red) to highlight F-actin and
anti-TRIOBP-5 antibody (green), shows the absence of a TRIOBP-5 signal in Triobp”£*°-
10AEx9-10 - confirming the TRIOBP-5 deficiency and the specificity of the antibody. Scale
bar is 5 um. (F) LacZ staining of P13 Triobp*£*%-1%* mouse inner ear shows Triobp-5
MRNA expression in organ of Corti and vestibular sensory epithelia (arrows) as well as

in spiral ganglion neurons (arrowhead). Scale bar is 500 um.
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Supplemental Figure 2. Differential localization of TRIOBP-4 and TRIOBP-5 in IHCs of
P18 R26-EGFP-Triobp-4 mouse. (A) Anti-GFP antibody recognized EGFP-TRIOBP-4 in
stereocilia rootlet segments that resides above the cuticular plate within the stereocilia core. A
diffuse EGFP-TRIOBP-4 signal is present in the cuticular plate (green). (B) TRIOBP-5-specific
antibody shows the TRIOBP-5 signal predominantly in the rootlet segments inside the cuticular
plate (red). (C) Phalloidin-647 highlights the F-actin in the stereocilia and cuticular plates of
IHCs (blue). (D) Merged image of panels A, B and C. Arrowheads indicate IHC apical surface.

Scale baris 5 um.
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Supplemental Figure 3. (A) Mean DPOAEs measured in Triobp”5*®YHB226 mice and
Triobp”Ex¥* littermate controls. At 4 weeks of age, only weak DPOAE signals were
recorded in 9 of the 16 Triobp*t*x¢YHB226 mice and only within the range of 8-20 kHz. No
DPOAEs are detected above 20 kHz in any of these mice. Error bars indicate SD. (B)

DPOAEsS of 4-week-old Triobp?Ex9-10/AEx9-10 mice and littermate controls. One of the



seven Triobp?Ex9-10/AEx3-10 mice had low but detectable DPOAESs from 8-11.2 kHz;
otherwise, DPOAEs were absent. Mean noise floors were calculated using six samples,
three on either side of the DPOAE frequency, for all mice and are indicated by the

dashed lines. Error bars indicate SD.
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Supplemental Figure 4. Progressive degeneration of stereocilia bundles in TRIOBP-5



deficient mice (Triobp?Ex®-1/AEx9-10y ' SEM images of mouse stereocilia bundles in
Triobp** (wild-type) (left) and Triobp2Ex9-10/AEx9-10 (mjiddle) organs of Corti at P7, P14,
P30 and P40 (from top to bottom). Higher magnification images of IHC and OHC
bundles of mutant hair cells are shown on the right to visualize stereocilia abnormalities
such as missing stereocilia starting at P14 (arrows) and stereocilia fusion evident at P40

(arrowhead). Scale bars: 5 um (left and middle panels) and 2 um (right panels).
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Supplemental Figure 5. SEM images of P43 Triobp*5*®* (A) and Triobp*tx¢/YHB226 (B)
hair cell stereocilia bundles. Note disorganization, loss of rigidity and fusion of TRIOBP-
5 deficient stereocilia of Triobp*F*¢YH8226 compound heterozygous hair bundles. Some
OHCs are missing. Scale bars: 5 um. TRIOBP-4/5 specific antibodies show presence of
stereocilia rootlets (green) in P15 Triobp”t*¢* hair cells (C), and Triobp?Ex¢YHB226 hair
cells (D) from the middle turn of the organ of Corti. In both panels, F-actin is visualized
with rhodamine-phalloidin (red), and the images are maximum intensity projections of

corresponding confocal Z-stacks. Scale bars: 5 um.
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Supplemental Figure 6. Reconstructions of images from serial TEM sections of
stereocilia of hair cells from P16 mice. Note the irregular and reduced or attenuated
rootlets in the Triobp?Ex9-19AEx9-10 mouse, compared to those in the wild-type Triobp™*
mouse. Examples are from middle (top row) and basal turns (bottom row). Examples

from the apical turn are shown in Figure 4. The 3D reconstructions (rootlets colored
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orange) are accompanied by a representative image from the serial sections (each ~60
nm thick). Reconstructions in the top row: Triobp** OHC from 10 serial sections;
TriobpEx9-10/AEx9-10 QHC from 10 of 11 serial sections; Triobp** IHC from 10 serial
sections; Triobp?Ex9-10/AEx3-10 |HC from 11 serial sections. Reconstructions in the bottom
row: Triobp*”* OHC from 8 serial sections; Triobp”Ex9-10/AEx9-10 QHC from 12 serial
sections; Triobp?Ex9-10/AExS-10 |HC from 11 serial sections; Triobp** IHC from 7 of 8 serial
sections. Differences between Triobp** and Triobp?ExS-19AEx9-10 rootlets appear to be
more prominent in apical and middle turns, compared to basal turns. Note that all of

these reconstructions include only a portion of the stereocilia bundle.
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Supplemental Figure 7. Stereocilia rootlet abnormalities of P7 and P9 Triobpfx9-10/AEx9-
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"0 OHCs and IHCs. Sagittal section images through the hair bundles and cuticular plates
of the OHCs from middle turn of the cochlea of P9 Triobp*25x9-19 (A) and Triobp&*®-
10/AEx9-10 (B) mice. Wild-type compact rootlets are visible in Triobp*2E¥%-19 control
stereocilia (arrowheads), while Triobp®*9-19AEx9-10 stereocilia show wider rootlets that
extend to the tips of some stereocilia (arrows). Transverse sections at three different
levels through cuticular plate depth showing stereocilia rootlets of IHCs and OHCs from
the middle turn of the cochlea of P7 Triobp** (C) and Triobp&*%-1%AEx3-10 (D) mice. The
rootlets within the cuticular plate of wild-type control mice are clearly evident at P7 (rows
of dark grey spots). Rootlets within the cuticular plate of the Triobp®*®-'%AEx9-10 mice at
P7 are not as evident (red arrowheads). Scale bars; A and B: 200 nm; C and D: 500

nm.
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Supplemental Figure 8. Structural model of TRIOBP-5 coiled-coil domains. (A)
Schematic of the exon composition and functional domain showing splicing of a short
Triobp-5 transcript that excludes exon 17 and the location of the YHB226 trap-cassette.
Forward (F) and reverse (R) primers complimentary to sequence at the junction of
exons 14-15 and a sequence within exon 25 are shown under the schematic. These
primers PCR amplified a cDNA encoding exon 15 spliced directly to exons 24-25, a

transcript that excludes the sequence encoding coiled-coil domains and the YHB226
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trap-cassette in exon 17. (B) Sequence alignment between the C-terminal domain of
mouse TRIOBP-5 (residues 1675-1938, accession # ABB59557) and the coiled-coil
domains of the activating adaptor of the dynein-dynactin microtubule motor BICDR1
(chain X from PDBid: 6F1T) was used as template during the modelling process.
Segments in the alignment used to obtain the structural model of TRIOBP-5 are
highlighted, while those not used in the modelling are in muted colors. The secondary
structure evident in the X-ray of 6F1T and predicted in the case of TRIOBP-5 is shown
as blue and gray bars, indicating helical and coiled segments, respectively. (C)
Structural model of the dimer comprising the coiled-coil domains 2 and 3 of mouse
TRIOBP-5 (resides 1713-1868). The two chains are shown in green and orange. N- and

C-terminal residues are indicated as blue and red spheres, respectively.

Methods

Molecular modelling of TRIOBP-5 coiled-coil domains 2 and 3. Template-based
molecular modelling is key to identify an X-ray structure to serve as template for the
modelling process. A sensitive method for template detection (1-3) uses Hidden-Markov
sequence profiles (HMMs) containing a set of aligned homologs and their predicted-
averaged secondary structure. The profile was obtained with HHblits after three
iterations against the UniProt20 database (November 2017) and was then used as input
in the HMM profiles corresponding to every single X-ray structure present in the protein
data bank (PDB). The X-ray structure corresponding to the dimer of the activating
adaptor BICDR1 forming part of a microtubule motor complex (PDBid: 6F1T) showed

the best correspondence between secondary structural elements and therefore was
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selected as the most suitable template of mouse TRIOBP-5 (accession ABB59557).
The initial sequence alignment obtained covered coiled-coil domains 3-5 from mouse
TRIOBP-5, residues 1675-1938 of mouse TRIOBP-5 and 98-320 of mouse BICDR1
(accession # AOJNT9), but the presence of a large number of gaps in the helical
segments corresponding to coiled-coil domains 4 and 5 introduced structural distortions
in the helix pattern in the resulting model of TRIOBP, and therefore coiled-coil domains
4 and 5 were excluded from the modelling procedure (Supplemental Figure 8 above).
The alignment containing residues 1713-1868 (mouse TRIOBP-5) of coiled-coil
domains 2,3 and 117-265 (BICDR1) was used for the final run where a pool of 2000
models was generated with Modeller (4). The final selected model of TRIOBP-5 had the

highest MolPDF score and best PROCHECK (5) analysis.
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Supplemental Figure 9. Additional controls for data in Figure 7 showing expression of
transfected HelLa cells with DsRed-TRIOBP-5. (A) Transfected expression vectors for
AcGFP1-TRIOBP-5 and DsRed-TRIOBP-5 show colocalization only in the cell body. (B)
Expression of DsRed-TRIOBP-5 alone is not localized at filopodia tips. Scale bars: 10

um.
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Supplemental Table 1. Supporting cell apical surface elastic Young’s modulus,

“stiffness”, of the organ of Corti middle turn from live P5 mice.

Supporting Number of Mean (kPa) SD (kPa)
cells cells

IPC Triobp- 41 19.8 7.7
5AEx9-10/+

IPC Triobp- 22 11.2 4.1

5AEx9- 10/AEXx9-10

OPC Triobp- 55 27.7 11
5AEx9-10/+

OPC Triobp- 46 17.6 5.8

5AEx9- 10/AEXx9-10

DCA1 Triobp- 53 39.8 13.2
5AEx9-10/+

DC1 Triobp- 60 21.6 6.2

5AEx9- 10/AEXx9-10

DC2 Triobp- 28 46 19.2
5AEx9-10/+

DC2 Triobp- 32 254 7.4

5AEX9- 10/AEx9-10

*IPC, Inner pillar cells; OPC, Outer pillar cells; DC1, Deiters’ cells 1; and DC2, Deiters’ cells 2.
Represented data were acquired in replicates for Triobp-5*°-19* heterozygous mice (gray, 5 animals)
and Triobp-5°Fx9-10AEx9-10 homozygous mice (purple, 4 animals).
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Supplemental video 1 legend: Orthoslices and 3D reconstruction from the correlative
FIB-SEM dataset (see Figure 5I-L) showing the OHC of P14 Triobp**%-'%* mouse. The
rootlets (yellow and orange) and stereocilia (blue) are false-colored to improve

visualization.

Supplemental video 2 legend: Orthoslices and 3D reconstruction from the correlative
FIB-SEM dataset (see Figure 5M-P) showing the OHC of a P14 Triobp”Ex9-10/AEx9-10
mouse. Rootlets (yellow and orange) and stereocilia (blue) are false-colored to improve

visualization.

Supplemental video 3 legend: A side-by-side montage of two representative video
recordings of IHC bundle deflections evoked by fluid-jet stimuli of increasing intensities

(as in Figure 8D, inset) in Triobp*™* (wild-type) (left) and Triobp?Ex9-19/AEx9-10 (right) mice.
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