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Supplemental Figure 1 – Dose-response Caspase-Glo- 3/7 assay for the reference compound in 

the HEI-OC1 cell line screen, related to Figure 1. 

A representative 3/7 Caspase-Glo dose-response curve for the reference compound pifithrin-

alpha hydrobromide that was present in each plate in the cell-based compound screen. 

 

 

 

 

 

 



 



Supplemental Figure 2 – Confocal images of BRAF, MEK1/2, and ERK1/2 inhibitors tested in 

mouse cochlear explants, related to Figure 2. 

Phalloidin stained confocal images of P3 FVB mouse cochlear explants pre-treated with drug 

alone for 1 h followed by 24 h drug treatment with or without 150 µM cisplatin. From left to 

right: Medium alone, drug alone (maximum tested non-toxic concentration), cisplatin alone, drug 

+ cisplatin treatment (maximum protective concentration). (A) Vemurafenib, BRAF inhibitor. 

(B) PLX-4720, BRAF inhibitor. (C) RAF-265, BRAF inhibitor. (D) Trametinib, MEK1/2 

inhibitor. (E) Mirdametinib, MEK1/2 inhibitor. (F) AZD0364, ERK1/2 inhibitor.  

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplemental Figure 3 – Confocal images of cochlear explants stained for phosphorylated ERK 

post cisplatin treatment, related to Figure 3. 

Confocal images of cochlear explants treated with dabrafenib and cisplatin. DAPI (blue), 

phosphorylated ERK (green), and myosin7a (pink) stained confocal images of P3 FVB whole-

mount middle turn mouse cochlea explants pre-treated with 3 µM dabrafenib (Dab) for 1 h 

before 10 min cisplatin (150 µM) exposure. Ortho section shown below in which outer hair cells 

(OHC) are identified with white arrows, inner hair cells (IHC) with yellow arrows, and 

phosphorylated ERK positive Dieters’ cells (DC) and inner phalangeal cells (IPhC) with labeled 

arrows. n = 6 cochlea. 

 

 

 

 

 

 



 

 



Supplemental Figure 4 – Dabrafenib and AZD5438 confer protection against cisplatin induced 

HC loss in zebrafish in vivo. 

(A) Overview of the zebrafish lateral line system and the neuromast cells. Lateral line view of a 

5dpf larva showing the approximate location of the neuromasts inspected in our studies in red 

and additional neuromasts in blue. Schematic drawing of a top view of a neuromast showing the 

hair cells (red), supporting cells (grey) and mantle cells (white). MI1: medial neuromast 1, O1: 

Otic neuromast 1 and O2: Otic neuromast 2. (B) Five days post-fertilization Tg(brn3c: GFP) 

zebrafish were treated with dabrafenib (Dab) or AZD5438 (AZD) alone or pre-treated with 

compound for 1 h, followed by 6 h 400 μM cisplatin and allowed to recover for 1 h in fresh 

water. Fish were fixed and stained for GFP (green) and otoferlin (red) to identify neuromast 

HCs. The average number of HCs at MI1 and O1-2 were counted from at least three animals. 

Confocal representative images of MI1 are shown in (A), dabrafenib treatment counts in (B), and 

AZD5438 treatment counts in (C). Medium alone (black bar) and cisplatin alone (white bar) are 

used as controls. Mean ± SEM, P=*<0.05, **<0.005 compared to cisplatin alone by unpaired 

two-tailed Student’s t-test. 

 

 

 

 

 

 



 

Supplemental Figure 5 – Confocal images of adult cochlea stained for phosphorylated ERK 

post noise exposure, related to Figure 5. 

Confocal ortho section of adult mouse cochlea collected and fixed immediately after 8-16 kHz 

octave-band noise exposure for 2 h and stained with DAPI (blue) and phosphorylated ERK 

(green). OHC identified with white arrows, IHC with yellow, and DC and PC with red. n = 2 

cochlea. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



Supplemental Figure 6 – AZD5438 and dabrafenib combined protective effect in mouse 

cochlear explants, related to Figure 6. 

(A) Molecular structure of AZD5438. (B) P3 FVB mouse cochlear explants were pre-treated 

with drug alone for 1 h followed by 24 h drug + 150 µM cisplatin treatment. Medium alone 

(black), cisplatin alone (white), 30 nM dabrafenib + cisplatin (purple), 0.34 nM AZD5438 + 

cisplatin (green), combined 30 nM dabrafenib and 0.34 nM AZD5438 + cisplatin (red). Number 

of outer HCs per 160 µm of middle turn regions of the cochlea were counted by phalloidin 

staining, mean ± SEM, P=*<0.05, **<0.005, ***<0.0005 compared to cisplatin alone (red) and 

medium alone (black) by one-way ANOVA with Bonferroni post hoc test. (C) Cell Titer-Glo 

percent cell survival of neuroblastoma and lung carcinoma cell lines pretreated 1 h with drug 

followed by 48 h combined cisplatin and drug treatment. Cisplatin (black), AZD5438 + cisplatin 

(light green), AZD5438 alone (dark green), combined dabrafenib and AZD5438 + cisplatin (light 

red), combined dabrafenib and AZD5438 alone (dark red), Data shown as mean ± SEM, 

P=*<0.05, **<0.01, ***<0.001 compared to cisplatin alone (red) and medium alone (black) by 

one-way ANOVA with Bonferroni post hoc test. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



Supplemental Figure 7 – AZD5438 confers protection from cisplatin and noise induced hearing 

loss, related to Figure 6. 

(A) Schedule of administration of AZD5438 and cisplatin to adult P42 FVB mice. (B) ABR 

threshold shifts recorded 21 days after 30 mg/kg cisplatin by IP injection and 75 mg/kg 

AZD5438 treatment by oral gavage. Untreated controls (grey), cisplatin alone (black), AZD5438 

alone (light green), AZD5438 and cisplatin (dark green). Mean ± SEM, P=*<0.05, **<0.01, 

compared to cisplatin alone by two-way ANOVA with Bonferroni post-test. (C) Schedule of 

administration of dabrafenib and noise-exposure to adult P42 FVB mice. (D) ABR threshold 

shifts recorded 14 days after 100 dB 8-16 kHz octave band noise for 2 h for control and 75 

kg/mg AZD5438 once daily treated mice by oral gavage. AZD5438 treatment without noise 

exposure (grey), noise alone (black), AZD5438 treatment with noise exposure (green). Mean ± 

SEM, P=*<0.05, **<0.01, ***<0.001 compared to noise alone by two-way ANOVA with 

Bonferroni post hoc test. 

 

 

 

 

 



 

Supplemental Figure 8 – Representative ABR trace recordings, related to Figures 4 and 5. 

Representative post-ABR trace recordings from mice treated with carrier alone, cisplatin alone, 

dabrafenib and cisplatin cotreatment, noise exposure alone, and dabrafenib with noise exposure 

from experiments in Figures 4A and 5A. The threshold was recorded as the last trace at which 3 

of the 5 peaks were observed. 

 

 

 

 

 

 

 

 

 

 



SUPPLEMENTAL TABLES 

 

Supplemental Table 1 – Table of top BRAF and MEK1/2 inhibitor hits from caspase Glo 3/7 

cell-based screen, related to Figure 1. 

BRAF and MEK1/2 inhibitor hits identified using a cell-based small-molecule screen in dose-

response mode conducted with HEI-OC1 cell line. Compounds were screened at concentrations 

ranging from 1 nM to 85 µM and incubated for 22 hours. Caspase-Glo 3/7 assay (Promega) 

defined protective effect in the presence of 50 µM cisplatin where cells treated with cisplatin 

alone were assigned 100% caspase-3/7 activity and cells treated with medium alone assigned 0% 

caspase-3/7 activity. Hits defined as compounds that reduce caspase-3/7 activity by 50% or more 

in the presence of 50 µM cisplatin.  Cell Titer-Glo (CTG) (Promega) defined cell viability using 

cells treated with compound-alone. Therapeutic index calculated as CTG IC50 divided by 

cisplatin caspase 3/7 protection IC50. Top hits include BRAF inhibitors RAF-265, Vemurafenib, 

dabrafenib, and PLX-4720 as well as MEK1/2 inhibitor trametinib. 
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