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Supplementary Figure S1. Comparison of statistics for each phenotype of the SIX/ in this study versus

those in other studies. No significant difference in the overall phenotypes was observed.
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Supplementary Figure S2. Subcellular localization of SIX1 wild-type and mutants. Immunofluorescence of
HEK293 cells single transfected with C-terminal Myc-DDK-tagged SIX1 wild-type, p.Leul03Pfs*51,
p.Glul25Lys, p.Tyr129 Cys130del, p.GInl67His, p.Glul33del, and EYA1 wild-type. Except for the
p-Leul03Profs*51, all mutant SIX1 and wild-type proteins were localized in the nucleus, and full-length EYA1

was localized in the cytoplasm.
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Supplementary Figure S3. Optimization of efficiency to measure the transcriptional activity of SIX1 wild-
type. To minimize the ceiling effect, we used the luciferase system with the highest efficiency at a concentration

of 0.25 pg of the MYOG-6xMEF3-luc plasmid.
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Supplementary Figure S4. Distinct structural characteristics of the SIX1 HD domain. The SIX1 HD domain
is characterized by a gap of over 12 amino acids between the end of the basic loop (p.Lys114) and the beginning
of the first helix (p.Phel31).
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Supplementary Figure S5. Original blots of Fig. 4
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Supplementary Figure S6. Original blots of Fig. 6
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Original images for Figure 7
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Supplementary Figure S7. Original blots of Fig. 7



Supplementary Table 1. Detailed clinical features of SIX/ according to criteria BOR/BO syndrome.

. . External Middle Inner .
. . Branchial Preauricular . Renal Typical vs.
Family ID. Gene Variant . . Hearing loss . ear ear ear . Reference
anomalies pits anomalies . . . Atypical*
anomalies anomalies anomalies
22260 SIX1 ¢.50T>A:p.Vall7Glu 11 0/1 171 0/1 N/A N/A N/A Atypical 1/1 Kochhar et al. 2008
21870 SIX1 ¢.218A>C:p.His73Pro 2/2 0/2 12 0/2 N/A N/A N/A Atypical 2/2 Kochhar et al. 2008
SB468-909  SIXI ¢.307dupC:p.Leul03ProfsTer51 0/1 0/1 171 0/1 0/1 0/1 N/A Atypical 1/1 this study
20050 SIX1 ¢.317T>G:p.Vall06Gly 0/1 1/1 1/1 N/A N/A N/A N/A Atypical 1/1 Kochhar et al. 2008
Ko6/7 SIX1 ¢.328C>T:p.Argl10Trp 1/1 1/1 1/1 0/1 N/A N/A N/A Typical 1/1 Rufet al. 2004
S2120 SIX1 ¢.328C>T:p.Argl10Trp 1/1 11 1/1 N/A N/A N/A N/A Typical 1/1 Rufet al. 2004
Typical 9/13
2221 SIX1 ¢.328C>T:p.Argl10Trp 8/12 12/12 12/12 17 N/A 6/8 8/8 Atypical Ceruti et al. 2002
4/13

2440 SIX1 ¢.328C>T:p.Argl10Trp N/A N/A 11 N/A N/A N/A N/A Atypical 1/1 Kochhar et al. 2008
20540 SIX1 ¢.328C>T:p.Argl10Trp 1/1 0/1 11 N/A N/A N/A N/A Atypical 1/1 Kochhar et al. 2008
21480 SIX1 ¢.329G>A:Argl110GIn 0/1 1/1 11 0/1 N/A N/A N/A Atypical 1/1 Kochhar et al. 2008
20800 SIX1 c.334C>T:p.Argl12Cys 1/1 0/1 111 0/1 N/A N/A N/A Atypical 1/1 Kochhar et al. 2008

Typical 1/14
Family 2 SIX1 c.364T>A:p.Trp122Arg 1/11 5/11 14/15 0/3 N/A 0/3 213 Atypical Sanggaard et al. 2007
13/14

SB940 SIX1 ¢.373G>A:p.Glul25Lys 0/2 0/2 2/2 0/2 0/2 0/2 1/1 Atypical 2/2 this study

KH SIX1 ¢.373G>A:p.Glul25Lys 0/5 4/5 5/5 0/4 N/A N/A 0/3 Atypical 5/5 Mosrati et al. 2011
F1038 SIX1 ¢.386A>G:p.Tyr129Cys 1/1 1/1 1/1 0/1 N/A N/A N/A Typical 1/1 Ruf et al. 2004

Itol SIX1 ¢.386A>G:p.Tyr129Cys 0/1 1/1 1/1 0/1 N/A N/A N/A Atypical 1/1 Ito et al. 2006
P-D26 SIX1 ¢.385T>C:p.Tyr129His 0/7 N/A 77 0/7 N/A N/A 0/7 Atypical 7/7 Hong et al.2021
SH693 SIX1 ¢.386_391del:p.Tyr129_Cys130del 0/2 2/2 2/2 0/2 0/2 0/2 N/A Atypical 2/2 this study
SH613 SIX1 ¢.397_399del:p.Glul33del 0/1 1/1 171 0/1 0/1 0/1 1/1 Atypical 1/1 this study



F1120 SiX1 ¢.397_399del:p.Glul33del 171 0/1 1/1 mn N/A N/A N/A Typical 1/1 Ruf et al. 2004

SH529 SIX1 ¢.501G>C:p.GInl167His 1/2 0/2 212 0/2 0/2 0/1 0/1 Atypical 2/2 this study
1226 SIX1 €.560+3A>T 1/1 1/1 01 0/1 0/1 01 0/1 Atypical 1/1 Krug et al. 2010
162 SIX1 ¢.746C>T:p.Pro249Leu 0/1 0/1 0/1 1/1 0/1 0/1 0/1 Atypical 1/1 Krug et al. 2010

SIX1, canonical transcript NM_005982.4; Abbreviations: N/A, not available.

*Note, If the observed symptoms do not match the predefined requirements for a diagnosis of BOR/BO syndrome, specifically either at least three major criteria or a
combination of two major and two minor ones, then the condition can be classified as a atypical BOR/BO syndrome.



