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Fig S1. DNA-binding interface of Alphafold-generated POU4F3 model structure.
(a) POU homeodomain and (b) POU-specific domain. DNA-binding interface of POU4F3 was
generated by 1lcqt (OCT1) alignment.



Ramifications of POU4F3 variants associated with autosomal dominant hearing loss in
various molecular aspects
Sang-Yeon Lee, Min Young Kim, Jin Hee Han, Sang Soo Park, Yejin Yun, Seung-Cheol Jee, Jae
Joon Han, Jun Ho Lee, Heeyoung Seok*, Byung Yoon Choi*

POUA4F3
0
50 ——
100
150

A189sfs*
200 ’
250 i

300

Aligned residue

Homeo-specific
domain

Homeobox
domain

0 50 100 150 200 250 300
Scored residue

I
0 5 10 15 20 25 30

Expected position error (Angstroms)

Fig S2. The Alal89Serfs*26 variant destabilized POU4F3 protein stability, as demonstrated by the
predicted aligned error (PAE) score.
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Fig S3. Original immunoblots for POU4F3 wild-type, frameshift, missense mutations by
transient transfection at HEK293T cell. The immunoblots are representative of independent
repetitive experiments. LacZ is used as a transfection control and b-actin is used as a loading
control. Uncropped blot images for Fig 4a-c were shown in (a)-(c). (Continued on the next page.)
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Fig S3. The original images corresponding to each cropped image are marked with red letters or
arrows. The names of the samples in each lane are labeled the same as the cropped images. The
standard protein size markers are indicated on the marker membrane and blot membrane in black
text, and the expected molecular weight is indicated in blue text. Proteins present in each gel are
indicated in red letters. The requested text is displayed so that it is not on top of the cropped
image. Red boxes, edge of the cropped version images; Black dashed lines, edge of the

membrane;
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Fig S4. Schematic figure of cloning and site-directed mutagnesis for luciferase reporter assay.
Vector information of luciferase assay and POU4F3 pGL4.12 [luc2CP] vector features list and
map are presented. After site-directed mutagenesis, the four variants in POU4F3 expression
plasmid were introduced with pPCMV6-POU4F3-Mutant clone according to the manufacturer’s
protocol. A-711 bp upstream promoter region consisting of a mini-enhancer of theSNAP25,
which is bound and transactivated by POU4F3, was inserted.
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Fig S5. Correlation analyses of transcriptome between patient-derived cell lines and mouse models’
RNA-sequencing data. (a) Spearman’s correlation coefficient with statistical test results was
visualized. A stronger positive correlation coefficient showed a linear shape with blue color. Shading
indicates p-values greater than 0.05. (b) Spearman’s correlation coefficients were shown as a table
with higher values as red to lower as white. H-earlike sample is patient-drived transcriptome.
Cochlea_p_7day = postnatal 7-day Cochlea; Cochlea_p_4day = postnatal 4-day Cochleg;
Cochlea_p_0day = postnatal 0-day Cochlea. (c) p-value table from Spearman’s correlation
measurement. The red color showed a p-value lower than 0.05.
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Fig S6. Functional and physical association of 14 enriched genes with POU4F3. 14 enriched genes
and POU4F3 were clustered in 3 groups. The dotted line indicates the edge of the cluster. Three
parallel lines showed interaction evidence. The thick line means strength of data support. Each
colored line showed interactions. Sky blue line is known interaction with curated databases. The
purple one is experimentally determined known interactions. Predicted interactions showed as green
(gene neighborhood), red (gene fusion), and blue (gene co-occurrence). Another interaction is shown
as either textmining (yellow-green) or co-expression (black).
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Fig S7. Validation of transcriptome analysis using RT-gPCR.
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Fig S8. The expression level of known target genes. (a) Normalized reads showed expressional fold
changes ranging from 1 to 55. (b) Bdnf and Myo6 showed statistically significant repression in the
hearing-loss group (*; p-value <0.05). Gfil, Caprin 1, and Nr2f2 showed their expression, but

dysregulation was not significant.



Ramifications of POU4F3 variants associated with autosomal dominant hearing loss in
various molecular aspects
Sang-Yeon Lee, Min Young Kim, Jin Hee Han, Sang Soo Park, Yejin Yun, Seung-Cheol Jee, Jae
Joon Han, Jun Ho Lee, Heeyoung Seok*, Byung Yoon Choi*

]
a b c M1
© N N
NS89
momomao
ZR7Z 7R
SB218 SB307 SB438 SB347 10
4
: } ,‘
|
Spearman Correlation _ -10 !
0.9 . 1.0 0 2 4 6 8 10
log (expression)
— -
d -2 +2
e
. gk H A Cellular process g ebmnd
[ U/ cell death GO:0008219)
(%} responseto stress GO:0006950
§ 84 pvawe Cellular Stimuliresponse S
2 6+ Process
= GO:0060776|
E 4 o L. Regulation of reguiation of cell cyde 1
3 cellular process 'eﬂ:;:‘ ;m"‘"m
2 - Syntehsis ? i L
Metabolic celluar GO:004423
0 4 ® nel
gulati of procoss 500006753,
2 { celluarlocaiization Go-0051641
e Cellular Cel Mroo&ss Cellular ekl
- LT e ¢ [ izati o
Localization Metabolic ¢® localteation nuclesrimpon i
6 - process S % M‘:
8 - Synthesis RN
T T T T T T T I 1 1 ODmmmo 5 10 15 20
84 6 4 2 0 2 4 6 8 10 -og(p-value)
Semantic space X
f 1
0.8 - 1 J
o 0.6 I
e il IHIHHI M“H”HH L HHHI
0.2 I
0
. SZ8I NP BRYeB SRS R 5SS NS0T 0 BE S SISRRILE
S N E L N R R E A HE N Y T R R PR L
o O » wuaic = (3 2 oaxao- o&x 2 ZT oW X" o5
n__'&wmmozx X gczn_ onlg
b= =

Fig S9. Transcriptome analyses (a) Spearman’s correlation coefficient was shown as a heatmap. The
yellowest is the highest expression. (b) MA-plot of the transcriptome of four patients. The x-axis
indicates an individual’s expression level, while the y-axis shows fold change. (c) Heatmap of the
four patients’ transcriptomes. The red color indicates higher expression. (d) Gene ontology (GO)
analyses the listed genes under the Revigo visualization to show representative categories, including
Cellular process, Synthesis, Cellular localization, Metabolic process, and regulation of the cellular
process. (e) Representative lists of the significantly enriched GO terms in the biological process. (f)
Gene expression fold-change among patients visualized as a bar graph in the nuclear import cluster.
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Fig S10. POU4F3 expression in both human embryonic kidney cell line (HEK293T) and patient-

derived lymphoblastoid cell lines.
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