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PIK3CA 0 0% 0 0% 6 60% 6 60% 4 44% 4 44% 0.0007 0.0007
USP5 0 0% 0 0% 0 0% 0 0% 3 33% 0 0% 0.0128 1.0000
AOX1 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000

CAPRIN2 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
CLUH 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
CUBN 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
DYSF 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
KCNH1 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
NBEA 0 0% 0 0% 0 0% 0 0% 2 22% 1 11% 0.0605 0.2571
NLGN3 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
PABPC1 0 0% 0 0% 0 0% 0 0% 2 22% 1 11% 0.0605 0.2571
PBRM1 0 0% 0 0% 0 0% 0 0% 2 22% 2 22% 0.0605 0.0605
RPRD2 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
SEL1L2 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
SLTM 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000

TBC1D2B 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
USP9X 0 0% 0 0% 0 0% 0 0% 2 22% 2 22% 0.0605 0.0605
ZIK1 0 0% 0 0% 0 0% 0 0% 2 22% 0 0% 0.0605 1.0000
PTEN 1 6% 1 6% 0 0% 0 0% 3 33% 3 33% 0.0688 0.0688
LRP1B 0 0% 0 0% 2 20% 0 0% 2 22% 0 0% 0.0997 1.0000
CHERP 4 25% 1 6% 0 0% 0 0% 0 0% 0 0% 0.1345 1.0000
AKAP9 0 0% 0 0% 2 20% 0 0% 0 0% 0 0% 0.1361 1.0000
AUTS2 0 0% 0 0% 2 20% 2 20% 0 0% 0 0% 0.1361 0.1361
CMKLR1 0 0% 0 0% 2 20% 0 0% 0 0% 0 0% 0.1361 1.0000
ITIH2 0 0% 0 0% 2 20% 1 10% 0 0% 0 0% 0.1361 0.5429
MKRN2 0 0% 0 0% 2 20% 0 0% 0 0% 0 0% 0.1361 1.0000
PCMTD1 0 0% 0 0% 2 20% 0 0% 0 0% 0 0% 0.1361 1.0000
STAG2 0 0% 0 0% 2 20% 2 20% 0 0% 0 0% 0.1361 0.1361
TUBA1B 0 0% 0 0% 2 20% 1 10% 0 0% 0 0% 0.1361 0.5429
MTUS2 0 0% 0 0% 2 20% 0 0% 1 11% 0 0% 0.1481 1.0000
PRKD3 0 0% 0 0% 2 20% 0 0% 1 11% 0 0% 0.1481 1.0000
PCLO 4 25% 0 0% 0 0% 0 0% 1 11% 0 0% 0.2331 1.0000
CD84 3 19% 0 0% 0 0% 0 0% 0 0% 0 0% 0.2336 1.0000
CFH 3 19% 0 0% 0 0% 0 0% 0 0% 0 0% 0.2336 1.0000
DNAH6 3 19% 0 0% 0 0% 0 0% 0 0% 0 0% 0.2336 1.0000
DOCK8 3 19% 0 0% 0 0% 0 0% 0 0% 0 0% 0.2336 1.0000
TANGO2 3 19% 0 0% 0 0% 0 0% 0 0% 0 0% 0.2336 1.0000
TNRC6C 3 19% 0 0% 0 0% 0 0% 0 0% 0 0% 0.2336 1.0000
KMT2C 2 13% 2 13% 0 0% 0 0% 2 22% 2 22% 0.2536 0.2536
PCDHB2 2 13% 0 0% 0 0% 0 0% 2 22% 0 0% 0.2536 1.0000
RYR1 2 13% 1 6% 0 0% 0 0% 2 22% 0 0% 0.2536 1.0000
EME1 1 6% 0 0% 0 0% 0 0% 2 22% 0 0% 0.3216 1.0000
FANCM 1 6% 0 0% 0 0% 0 0% 2 22% 0 0% 0.3216 1.0000
TTC34 1 6% 0 0% 0 0% 0 0% 2 22% 0 0% 0.3216 1.0000
USH2A 1 6% 0 0% 0 0% 0 0% 2 22% 0 0% 0.3216 1.0000
ARID1A 3 19% 3 19% 0 0% 0 0% 1 11% 1 11% 0.3499 0.3499
ABCA13 3 19% 0 0% 0 0% 0 0% 2 22% 0 0% 0.4045 1.0000
TP53 12 75% 12 75% 5 50% 5 50% 7 78% 7 78% 0.4132 0.4132
ABCA4 1 6% 0 0% 2 20% 0 0% 0 0% 0 0% 0.4316 1.0000
CDKL5 1 6% 1 6% 2 20% 1 10% 0 0% 0 0% 0.4316 1.0000
NEB 1 6% 0 0% 2 20% 0 0% 0 0% 0 0% 0.4316 1.0000

HMCN1 2 13% 0 0% 2 20% 0 0% 0 0% 0 0% 0.4530 1.0000
ARHGAP35 2 13% 2 13% 0 0% 0 0% 0 0% 0 0% 0.4891 0.4891
ASH1L 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
ATP1A3 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
BAHCC1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
BCL9L 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000

C20orf194 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
CACNA1H 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
CCDC181 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
CES5A 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
CHD6 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
CHRNA3 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
CNTNAP2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
COL11A1 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
CYFIP1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
DGAT1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
DNAH8 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
DOPEY1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
EFTUD1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
GABRP 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
GLRA4 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
HECTD4 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
HERC2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
HMGXB3 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
HNRNPU 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
ICA1L 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
IRS4 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000

KCNJ13 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
KDM6A 2 13% 2 13% 0 0% 0 0% 0 0% 0 0% 0.4891 0.4891
KIAA1109 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
LAMA1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
LRRK2 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
MMP16 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
NFX1 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
NRDE2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
NTSR2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
NUP210L 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
OR52I1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
PCDH18 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
PCM1 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
PI4KA 2 13% 2 13% 0 0% 0 0% 0 0% 0 0% 0.4891 0.4891

PPARGC1B 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
PTPRT 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
RBM44 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
RYR2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
SCN3A 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
SIPA1L2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
SLC11A1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
SLC15A2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
SLIT2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
SRRT 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
TANGO6 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
TRIM10 2 13% 1 6% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
TRIM33 2 13% 2 13% 0 0% 0 0% 0 0% 0 0% 0.4891 0.4891
UBR5 2 13% 2 13% 0 0% 0 0% 0 0% 0 0% 0.4891 0.4891
USPL1 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
VWA5B2 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000

Metaplastic breast cancers with chondroid metaplasia 
(n=16) Metaplastic breast cancers with spindle metaplasia (n=10) Metaplastic breast cancers with squamous metaplasia (n=9)

Supplementary Table S5: Comparison of the mutational frequencies between metaplastic breast cancers with different morphologic features. Genes recurrently mutated in any of the groups in each comparison are included.
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ZIC4 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
ZNF585B 2 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0.4891 1.0000
MDN1 2 13% 0 0% 0 0% 0 0% 1 11% 0 0% 0.5966 1.0000
MROH2B 2 13% 1 6% 0 0% 0 0% 1 11% 0 0% 0.5966 1.0000
MUC6 2 13% 0 0% 0 0% 0 0% 1 11% 0 0% 0.5966 1.0000
SPTA1 2 13% 0 0% 0 0% 0 0% 1 11% 0 0% 0.5966 1.0000
TENM4 2 13% 0 0% 0 0% 0 0% 1 11% 0 0% 0.5966 1.0000
ZFHX4 2 13% 0 0% 0 0% 0 0% 1 11% 0 0% 0.5966 1.0000
FAT3 4 25% 0 0% 1 10% 0 0% 2 22% 0 0% 0.7555 1.0000
ANK3 2 13% 1 6% 1 10% 0 0% 0 0% 0 0% 0.7800 1.0000
BCLAF1 2 13% 2 13% 1 10% 1 10% 0 0% 0 0% 0.7800 0.7800
COL4A6 2 13% 0 0% 1 10% 1 10% 0 0% 0 0% 0.7800 0.5429
ERN2 2 13% 0 0% 1 10% 1 10% 0 0% 0 0% 0.7800 0.5429
MUC17 2 13% 0 0% 1 10% 0 0% 0 0% 0 0% 0.7800 1.0000
OLFML2B 2 13% 0 0% 1 10% 0 0% 0 0% 0 0% 0.7800 1.0000
PKDREJ 2 13% 0 0% 1 10% 0 0% 0 0% 0 0% 0.7800 1.0000
PKHD1L1 2 13% 0 0% 1 10% 0 0% 0 0% 0 0% 0.7800 1.0000
RYR3 2 13% 0 0% 1 10% 0 0% 0 0% 0 0% 0.7800 1.0000
SVEP1 2 13% 0 0% 1 10% 0 0% 0 0% 0 0% 0.7800 1.0000
MUC4 2 13% 0 0% 2 20% 0 0% 1 11% 0 0% 0.8447 1.0000
FAT1 2 13% 2 13% 1 10% 1 10% 1 11% 1 11% 1.0000 1.0000
PIK3R1 2 13% 2 13% 1 10% 1 10% 1 11% 1 11% 1.0000 1.0000
RELN 2 13% 1 6% 1 10% 0 0% 1 11% 0 0% 1.0000 1.0000
TTN 5 31% 0 0% 3 30% 0 0% 3 33% 0 0% 1.0000 1.0000
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PIK3CA 0 0% 0 0% 10 53% 10 53% 0.0005 0 (0-0.2831) 0.0005 0 (0-0.2831)
ARHGAP35 2 13% 2 13% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.2017 Inf (0.3485-Inf)
KDM6A 2 13% 2 13% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.2017 Inf (0.3485-Inf)
PI4KA 2 13% 2 13% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.2017 Inf (0.3485-Inf)
TRIM33 2 13% 2 13% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.2017 Inf (0.3485-Inf)
UBR5 2 13% 2 13% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.2017 Inf (0.3485-Inf)
ARID1A 3 19% 3 19% 1 5% 1 5% 0.3120 3.993 (0.3936-113) 0.3120 3.993 (0.3936-113)
CHERP 4 25% 1 6% 0 0% 0 0% 0.0348 Inf (1.19-Inf) 0.4571 Inf (0.0625-Inf)
RELN 2 13% 1 6% 2 11% 0 0% 1.0000 1.208 (0.1173-12.44) 0.4571 Inf (0.0625-Inf)
RYR1 2 13% 1 6% 2 11% 0 0% 1.0000 1.208 (0.1173-12.44) 0.4571 Inf (0.0625-Inf)
ANK3 2 13% 1 6% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 0.4571 Inf (0.0625-Inf)

MROH2B 2 13% 1 6% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 0.4571 Inf (0.0625-Inf)
ASH1L 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)
CHD6 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)

COL11A1 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)
GABRP 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)
LRRK2 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)
NFX1 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)

NUP210L 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)
PCM1 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)
PTPRT 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)
TRIM10 2 13% 1 6% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 0.4571 Inf (0.0625-Inf)
AUTS2 0 0% 0 0% 2 11% 2 11% 0.4891 0 (0-4.089) 0.4891 0 (0-4.089)
AXIN1 0 0% 0 0% 2 11% 2 11% 0.4891 0 (0-4.089) 0.4891 0 (0-4.089)
PBRM1 0 0% 0 0% 2 11% 2 11% 0.4891 0 (0-4.089) 0.4891 0 (0-4.089)
STAG2 0 0% 0 0% 2 11% 2 11% 0.4891 0 (0-4.089) 0.4891 0 (0-4.089)
USP9X 0 0% 0 0% 2 11% 2 11% 0.4891 0 (0-4.089) 0.4891 0 (0-4.089)
TP53 12 75% 12 75% 12 63% 12 63% 0.4928 1.722 (0.3441-7.912) 0.4928 1.722 (0.3441-7.912)
BCLAF1 2 13% 2 13% 1 5% 1 5% 0.5820 2.504 (0.1797-78.54) 0.5820 2.504 (0.1797-78.54)
PTEN 1 6% 1 6% 3 16% 3 16% 0.6081 0.3654 (0.0129-3.704) 0.6081 0.3654 (0.0129-3.704)
TTN 5 31% 0 0% 6 32% 0 0% 1.0000 0.9853 (0.2296-4.386) 1.0000 0 (0-Inf)
FAT3 4 25% 0 0% 3 16% 0 0% 0.6772 1.748 (0.3204-10.48) 1.0000 0 (0-Inf)
PCLO 4 25% 0 0% 1 5% 0 0% 0.1558 5.71 (0.651-153.2) 1.0000 0 (0-Inf)
ABCA13 3 19% 0 0% 2 11% 0 0% 0.6418 1.924 (0.2618-17.53) 1.0000 0 (0-Inf)
CD84 3 19% 0 0% 0 0% 0 0% 0.0856 Inf (0.7338-Inf) 1.0000 0 (0-Inf)
CFH 3 19% 0 0% 0 0% 0 0% 0.0856 Inf (0.7338-Inf) 1.0000 0 (0-Inf)
DNAH6 3 19% 0 0% 0 0% 0 0% 0.0856 Inf (0.7338-Inf) 1.0000 0 (0-Inf)
DOCK8 3 19% 0 0% 0 0% 0 0% 0.0856 Inf (0.7338-Inf) 1.0000 0 (0-Inf)
TANGO2 3 19% 0 0% 0 0% 0 0% 0.0856 Inf (0.7338-Inf) 1.0000 0 (0-Inf)
TNRC6C 3 19% 0 0% 0 0% 0 0% 0.0856 Inf (0.7338-Inf) 1.0000 0 (0-Inf)
MUC4 2 13% 0 0% 3 16% 0 0% 1.0000 0.7678 (0.0844-5.642) 1.0000 0 (0-Inf)
FAT1 2 13% 2 13% 2 11% 2 11% 1.0000 1.208 (0.1173-12.44) 1.0000 1.208 (0.1173-12.44)
HMCN1 2 13% 0 0% 2 11% 0 0% 1.0000 1.208 (0.1173-12.44) 1.0000 0 (0-Inf)
KMT2C 2 13% 2 13% 2 11% 2 11% 1.0000 1.208 (0.1173-12.44) 1.0000 1.208 (0.1173-12.44)
PCDHB2 2 13% 0 0% 2 11% 0 0% 1.0000 1.208 (0.1173-12.44) 1.0000 0 (0-Inf)
PIK3R1 2 13% 2 13% 2 11% 2 11% 1.0000 1.208 (0.1173-12.44) 1.0000 1.208 (0.1173-12.44)
COL4A6 2 13% 0 0% 1 5% 1 5% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-22.56)
ERN2 2 13% 0 0% 1 5% 1 5% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-22.56)
MDN1 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
MUC17 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
MUC6 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)

OLFML2B 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
PKDREJ 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
PKHD1L1 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
RYR3 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
SPTA1 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
SVEP1 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
TENM4 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
ZFHX4 2 13% 0 0% 1 5% 0 0% 0.5820 2.504 (0.1797-78.54) 1.0000 0 (0-Inf)
ATP1A3 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
BAHCC1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
BCL9L 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)

C20orf194 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
CACNA1H 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
CCDC181 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
CES5A 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
CHRNA3 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
CNTNAP2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
CYFIP1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
DGAT1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
DNAH8 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
DOPEY1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
EFTUD1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
GLRA4 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
HECTD4 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
HERC2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
HMGXB3 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
HNRNPU 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
ICA1L 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
IRS4 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)

KCNJ13 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
KIAA1109 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
LAMA1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
MMP16 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)

Metaplastic breast cancers with chondroid metaplasia 
(n=16)

Metaplastic breast cancers with non-chondroid metaplasia 
(n=19)

Fisher's exact test comparing 
between chondroid MBCs and non-

chrondroid MBCs with non-
synonymous mutations

Fisher's exact test comparing 
between chondroid MBCs and non-

chrondroid MBCs with likely 
pathogenic mutations

Comparison of the mutational frequencies in metaplastic breast cancers with chondroid metaplasia and with non-chondroid metaplasia.
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NRDE2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
NTSR2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
OR52I1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
PCDH18 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
PPARGC1B 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
RBM44 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
RYR2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
SCN3A 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
SIPA1L2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
SLC11A1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
SLC15A2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
SLIT2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
SRRT 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
TANGO6 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
USPL1 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
VWA5B2 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
ZIC4 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)

ZNF585B 2 13% 0 0% 0 0% 0 0% 0.2017 Inf (0.3485-Inf) 1.0000 0 (0-Inf)
ABCA4 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
CDKL5 1 6% 1 6% 2 11% 1 5% 1.0000 0.5756 (0.0184-8.018) 1.0000 1.194 (0.0293-48.69)
DNAH9 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
EME1 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
FANCM 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
GPR112 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
HSPG2 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
LAMA5 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
NEB 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)

NOTCH3 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
PCNXL2 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
SACS 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)

TMPRSS13 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
TTC34 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
USH2A 1 6% 0 0% 2 11% 0 0% 1.0000 0.5756 (0.0184-8.018) 1.0000 0 (0-Inf)
LRP1B 0 0% 0 0% 4 21% 0 0% 0.1088 0 (0-1.227) 1.0000 0 (0-Inf)
MTUS2 0 0% 0 0% 3 16% 0 0% 0.2336 0 (0-1.964) 1.0000 0 (0-Inf)
PRKD3 0 0% 0 0% 3 16% 0 0% 0.2336 0 (0-1.964) 1.0000 0 (0-Inf)
USP5 0 0% 0 0% 3 16% 0 0% 0.2336 0 (0-1.964) 1.0000 0 (0-Inf)
ADCY10 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
AKAP9 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
AOX1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
APOB 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)

CAPRIN2 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
CDH13 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
CDH9 0 0% 0 0% 2 11% 1 5% 0.4891 0 (0-4.089) 1.0000 0 (0-22.56)
CHD9 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
CLUH 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
CMKLR1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
COL20A1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
CUBN 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
DYSF 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
FAT4 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)

GABRA6 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
GLG1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
HDAC7 0 0% 0 0% 2 11% 1 5% 0.4891 0 (0-4.089) 1.0000 0 (0-22.56)
ITIH2 0 0% 0 0% 2 11% 1 5% 0.4891 0 (0-4.089) 1.0000 0 (0-22.56)
KCNH1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
KCNK3 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
KIAA0556 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
KIAA1551 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
MAP1S 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
MIS18BP1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
MKRN2 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
NBEA 0 0% 0 0% 2 11% 1 5% 0.4891 0 (0-4.089) 1.0000 0 (0-22.56)
NCAM2 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
NLGN3 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
PABPC1 0 0% 0 0% 2 11% 1 5% 0.4891 0 (0-4.089) 1.0000 0 (0-22.56)
PCMTD1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
PLCD1 0 0% 0 0% 2 11% 1 5% 0.4891 0 (0-4.089) 1.0000 0 (0-22.56)
PRKDC 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
RGS22 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
RIMS1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
RPRD2 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
SEL1L2 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
SLTM 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)

TBC1D2B 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
TIE1 0 0% 0 0% 2 11% 1 5% 0.4891 0 (0-4.089) 1.0000 0 (0-22.56)

TOPBP1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
TUBA1B 0 0% 0 0% 2 11% 1 5% 0.4891 0 (0-4.089) 1.0000 0 (0-22.56)
UTRN 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
ZIK1 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)
ZNF536 0 0% 0 0% 2 11% 0 0% 0.4891 0 (0-4.089) 1.0000 0 (0-Inf)

Gene

Number of 
cases with non-
synonymous 

mutation

% of cases 
with non-

synonymous 
mutation

Number of 
cases with 

likely 
pathogenic 

mutation

% of cases 
with likely 

pathogenic 
mutation

Number of 
cases with non-
synonymous 

mutation

% of cases 
with non-

synonymous 
mutation

Number of 
cases with 

likely 
pathogenic 

mutation

% of cases 
with likely 

pathogenic 
mutation

p-value Odds ratio (95% 
confidence interval) p-value Odds ratio (95% 

confidence interval)

PIK3CA 6 60% 6 60% 4 16% 4 16% 0.0160 7.295 (1.395-41.97) 0.0160 7.295 (1.395-41.97)
AKAP9 2 20% 0 0% 0 0% 0 0% 0.0756 Inf (0.7563-Inf) 1.0000 0 (0-Inf)
AUTS2 2 20% 2 20% 0 0% 0 0% 0.0756 Inf (0.7563-Inf) 0.0756 Inf (0.7563-Inf)
CMKLR1 2 20% 0 0% 0 0% 0 0% 0.0756 Inf (0.7563-Inf) 1.0000 0 (0-Inf)
ITIH2 2 20% 1 10% 0 0% 0 0% 0.0756 Inf (0.7563-Inf) 0.2857 Inf (0.1316-Inf)
MKRN2 2 20% 0 0% 0 0% 0 0% 0.0756 Inf (0.7563-Inf) 1.0000 0 (0-Inf)
PCMTD1 2 20% 0 0% 0 0% 0 0% 0.0756 Inf (0.7563-Inf) 1.0000 0 (0-Inf)
STAG2 2 20% 2 20% 0 0% 0 0% 0.0756 Inf (0.7563-Inf) 0.0756 Inf (0.7563-Inf)
TUBA1B 2 20% 1 10% 0 0% 0 0% 0.0756 Inf (0.7563-Inf) 0.2857 Inf (0.1316-Inf)
ABCA4 2 20% 0 0% 1 4% 0 0% 0.1902 5.639 (0.3956-180.8) 1.0000 0 (0-Inf)
CDKL5 2 20% 1 10% 1 4% 1 4% 0.1902 5.639 (0.3956-180.8) 0.4958 2.582 (0.0625-106.7)
MTUS2 2 20% 0 0% 1 4% 0 0% 0.1902 5.639 (0.3956-180.8) 1.0000 0 (0-Inf)
NEB 2 20% 0 0% 1 4% 0 0% 0.1902 5.639 (0.3956-180.8) 1.0000 0 (0-Inf)
PRKD3 2 20% 0 0% 1 4% 0 0% 0.1902 5.639 (0.3956-180.8) 1.0000 0 (0-Inf)
TP53 5 50% 5 50% 19 76% 19 76% 0.2266 0.3277 (0.0562-1.585) 0.2266 0.3277 (0.0562-1.585)
ABCA13 0 0% 0 0% 5 20% 0 0% 0.2915 0 (0-2.162) 1.0000 0 (0-Inf)
PCLO 0 0% 0 0% 5 20% 0 0% 0.2915 0 (0-2.162) 1.0000 0 (0-Inf)
ARID1A 0 0% 0 0% 4 16% 4 16% 0.3029 0 (0-2.786) 0.3029 0 (0-2.786)
CHERP 0 0% 0 0% 4 16% 1 4% 0.3029 0 (0-2.786) 1.0000 0 (0-47.5)
KMT2C 0 0% 0 0% 4 16% 4 16% 0.3029 0 (0-2.786) 0.3029 0 (0-2.786)
PCDHB2 0 0% 0 0% 4 16% 0 0% 0.3029 0 (0-2.786) 1.0000 0 (0-Inf)
PTEN 0 0% 0 0% 4 16% 4 16% 0.3029 0 (0-2.786) 0.3029 0 (0-2.786)
RYR1 0 0% 0 0% 4 16% 1 4% 0.3029 0 (0-2.786) 1.0000 0 (0-47.5)
CD84 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
CFH 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
DNAH6 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
DOCK8 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
EME1 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
FANCM 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
MDN1 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)

Metaplastic breast cancers with spindle metaplasia (n=10) Metaplastic breast cancers with non-spindle metaplasia 
(n=25)

Fisher's exact test comparing 
between spindle MBCs and non-

spindle MBCs with non-synonymous 
mutations

Fisher's exact test comparing 
between spindle MBCs and non-

spindle MBCs with likely pathogenic 
mutations

Comparison of the mutational frequencies in metaplastic breast cancers with spindle metaplasia and with non-spindle metaplasia.
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MROH2B 0 0% 0 0% 3 12% 1 4% 0.5416 0 (0-4.324) 1.0000 0 (0-47.5)
MUC6 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
SPTA1 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
TANGO2 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
TENM4 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
TNRC6C 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
TTC34 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
USH2A 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
USP5 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
ZFHX4 0 0% 0 0% 3 12% 0 0% 0.5416 0 (0-4.324) 1.0000 0 (0-Inf)
HMCN1 2 20% 0 0% 2 8% 0 0% 0.5607 2.776 (0.2622-29.52) 1.0000 0 (0-Inf)
LRP1B 2 20% 0 0% 2 8% 0 0% 0.5607 2.776 (0.2622-29.52) 1.0000 0 (0-Inf)
MUC4 2 20% 0 0% 3 12% 0 0% 0.6103 1.799 (0.1919-13.76) 1.0000 0 (0-Inf)
FAT3 1 10% 0 0% 6 24% 0 0% 0.6445 0.3609 (0.014-3.203) 1.0000 0 (0-Inf)
TTN 3 30% 0 0% 8 32% 0 0% 1.0000 0.9131 (0.1635-4.635) 1.0000 0 (0-Inf)
FAT1 1 10% 1 10% 3 12% 3 12% 1.0000 0.8194 (0.0285-8.542) 1.0000 0.8194 (0.0285-8.542)
PIK3R1 1 10% 1 10% 3 12% 3 12% 1.0000 0.8194 (0.0285-8.542) 1.0000 0.8194 (0.0285-8.542)
RELN 1 10% 0 0% 3 12% 1 4% 1.0000 0.8194 (0.0285-8.542) 1.0000 0 (0-47.5)
ANK3 1 10% 0 0% 2 8% 1 4% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-47.5)
BCLAF1 1 10% 1 10% 2 8% 2 8% 1.0000 1.269 (0.0398-18.05) 1.0000 1.269 (0.0398-18.05)
COL4A6 1 10% 1 10% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 0.2857 Inf (0.1316-Inf)
DNAH9 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
ERN2 1 10% 1 10% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 0.2857 Inf (0.1316-Inf)
GPR112 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
HSPG2 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
LAMA5 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
MUC17 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
NOTCH3 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
OLFML2B 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
PCNXL2 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
PKDREJ 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
PKHD1L1 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
RYR3 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
SACS 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
SVEP1 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)

TMPRSS13 1 10% 0 0% 2 8% 0 0% 1.0000 1.269 (0.0398-18.05) 1.0000 0 (0-Inf)
ABCC11 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ADCY2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ADNP 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
AHSG 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)

ALS2CR11 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
AOX1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)

ARHGAP29 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ARHGAP35 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
ARNT2 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
ASH1L 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
ATP1A3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
BAHCC1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
BCL9L 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
BCOR 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
BRCA2 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
C20orf194 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CACNA1E 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CACNA1H 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CAPRIN2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CCDC148 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
CCDC181 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CES5A 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CHD6 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
CHDC2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CHRNA3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CLUH 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CMYA5 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CNTNAP2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
COL11A1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
CPS1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
CRNN 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CTNNA2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CUBN 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
CYFIP1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
DGAT1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
DIS3L 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
DNAH11 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
DNAH8 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
DOPEY1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
DSCAML1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
DYNC2H1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
DYSF 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
EFTUD1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
FDXACB1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
FOCAD 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
FREM3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
GABRP 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
GANC 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
GLRA4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
GPR98 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
HECTD4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
HERC2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
HMGXB3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
HNRNPU 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ICA1L 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
IRS4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ITGA9 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
KCNH1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
KCNJ13 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
KDM6A 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
KIAA0232 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
KIAA1109 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
KPNA6 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
LAMA1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
LGR6 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
LRRK2 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
MFSD11 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
MMP16 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
MMP28 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
MYH8 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
MYO7A 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
MYRIP 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
NBEA 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
NFX1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
NLGN3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
NOL4 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
NRDE2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
NSD1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
NTSR2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
NUP210L 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
OBSCN 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
OR4C3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
OR52I1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
PABPC1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
PBRM1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
PCDH18 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
PCM1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
PCSK9 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
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PDYN 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
PHIP 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
PI4KA 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
PLEC 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)

PPARGC1B 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
PRRC2B 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
PTPRT 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
PZP 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
RBL2 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
RBM44 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
RMDN1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
RPAP2 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
RPRD2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
RYR2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SCN3A 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SEL1L2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SEMA3A 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SIPA1L2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SLC11A1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SLC12A4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SLC15A2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SLC6A12 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SLIT2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SLITRK4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SLTM 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)

SMCHD1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
SPEN 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
SRRT 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
TAF1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)

TANGO6 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
TBC1D2B 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
THSD7B 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
TJP1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
TRIM10 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-8.815) 1.0000 0 (0-47.5)
TRIM33 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
TRPM1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
TTC28 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
UBR5 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
USP9X 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-8.815) 1.0000 0 (0-8.815)
USPL1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
VWA5B2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
WDR87 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ZIC4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ZIK1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ZNF335 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)
ZNF585B 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-8.815) 1.0000 0 (0-Inf)

Gene

Number of 
cases with non-
synonymous 

mutation

% of cases 
with non-

synonymous 
mutation

Number of 
cases with 

likely 
pathogenic 

mutation

% of cases 
with likely 

pathogenic 
mutation

Number of 
cases with non-
synonymous 

mutation

% of cases 
with non-

synonymous 
mutation

Number of 
cases with 

likely 
pathogenic 

mutation

% of cases 
with likely 

pathogenic 
mutation

p-value Odds ratio (95% 
confidence interval) p-value Odds ratio (95% 

confidence interval)

USP5 3 33% 0 0% 0 0% 0 0% 0.0128 Inf (1.952-Inf) 1.0000 0 (0-Inf)
PTEN 3 33% 3 33% 1 4% 1 4% 0.0441 11.33 (1.064-334.6) 0.0441 11.33 (1.064-334.6)
AOX1 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)

CAPRIN2 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
CLUH 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
CUBN 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
DYSF 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
KCNH1 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
NBEA 2 22% 1 11% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 0.2571 Inf (0.152-Inf)
NLGN3 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
PABPC1 2 22% 1 11% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 0.2571 Inf (0.152-Inf)
PBRM1 2 22% 2 22% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 0.0605 Inf (0.8813-Inf)
RPRD2 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
SEL1L2 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
SLTM 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)

TBC1D2B 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
USP9X 2 22% 2 22% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 0.0605 Inf (0.8813-Inf)
ZIK1 2 22% 0 0% 0 0% 0 0% 0.0605 Inf (0.8813-Inf) 1.0000 0 (0-Inf)
EME1 2 22% 0 0% 1 4% 0 0% 0.1558 6.644 (0.4619-214.8) 1.0000 0 (0-Inf)
FANCM 2 22% 0 0% 1 4% 0 0% 0.1558 6.644 (0.4619-214.8) 1.0000 0 (0-Inf)
TTC34 2 22% 0 0% 1 4% 0 0% 0.1558 6.644 (0.4619-214.8) 1.0000 0 (0-Inf)
USH2A 2 22% 0 0% 1 4% 0 0% 0.1558 6.644 (0.4619-214.8) 1.0000 0 (0-Inf)
KMT2C 2 22% 2 22% 2 8% 2 8% 0.2676 3.285 (0.3067-35.39) 0.2676 3.285 (0.3067-35.39)
LRP1B 2 22% 0 0% 2 8% 0 0% 0.2676 3.285 (0.3067-35.39) 1.0000 0 (0-Inf)
PCDHB2 2 22% 0 0% 2 8% 0 0% 0.2676 3.285 (0.3067-35.39) 1.0000 0 (0-Inf)
RYR1 2 22% 0 0% 2 8% 1 4% 0.2676 3.285 (0.3067-35.39) 1.0000 0 (0-54.89)
PIK3CA 4 44% 4 44% 6 23% 6 23% 0.3926 2.584 (0.5028-16.2) 0.3926 2.584 (0.5028-16.2)
CHERP 0 0% 0 0% 4 15% 1 4% 0.5531 0 (0-3.3) 1.0000 0 (0-54.89)
HMCN1 0 0% 0 0% 4 15% 0 0% 0.5531 0 (0-3.3) 1.0000 0 (0-Inf)
ABCA4 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
ANK3 0 0% 0 0% 3 12% 1 4% 0.5531 0 (0-5.047) 1.0000 0 (0-54.89)
BCLAF1 0 0% 0 0% 3 12% 3 12% 0.5531 0 (0-5.047) 0.5531 0 (0-5.047)
CD84 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
CDKL5 0 0% 0 0% 3 12% 2 8% 0.5531 0 (0-5.047) 1.0000 0 (0-10.24)
CFH 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)

COL4A6 0 0% 0 0% 3 12% 1 4% 0.5531 0 (0-5.047) 1.0000 0 (0-54.89)
DNAH6 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
DOCK8 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
ERN2 0 0% 0 0% 3 12% 1 4% 0.5531 0 (0-5.047) 1.0000 0 (0-54.89)
MUC17 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
NEB 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)

OLFML2B 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
PKDREJ 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
PKHD1L1 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
RYR3 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
SVEP1 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
TANGO2 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
TNRC6C 0 0% 0 0% 3 12% 0 0% 0.5531 0 (0-5.047) 1.0000 0 (0-Inf)
ABCA13 2 22% 0 0% 3 12% 0 0% 0.5855 2.135 (0.2249-16.62) 1.0000 0 (0-Inf)
TP53 7 78% 7 78% 17 65% 17 65% 0.6855 1.822 (0.3151-14.5) 0.6855 1.822 (0.3151-14.5)
TTN 3 33% 0 0% 8 31% 0 0% 1.0000 1.121 (0.1966-5.671) 1.0000 0 (0-Inf)
FAT3 2 22% 0 0% 5 19% 0 0% 1.0000 1.194 (0.1398-9.196) 1.0000 0 (0-Inf)
MUC4 1 11% 0 0% 4 15% 0 0% 1.0000 0.6944 (0.0253-6.364) 1.0000 0 (0-Inf)
PCLO 1 11% 0 0% 4 15% 0 0% 1.0000 0.6944 (0.0253-6.364) 1.0000 0 (0-Inf)
ARID1A 1 11% 1 11% 3 12% 3 12% 1.0000 0.9595 (0.0331-10.12) 1.0000 0.9595 (0.0331-10.12)
FAT1 1 11% 1 11% 3 12% 3 12% 1.0000 0.9595 (0.0331-10.12) 1.0000 0.9595 (0.0331-10.12)
PIK3R1 1 11% 1 11% 3 12% 3 12% 1.0000 0.9595 (0.0331-10.12) 1.0000 0.9595 (0.0331-10.12)
RELN 1 11% 0 0% 3 12% 1 4% 1.0000 0.9595 (0.0331-10.12) 1.0000 0 (0-54.89)
DNAH9 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
GPR112 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
HSPG2 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
LAMA5 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
MDN1 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
MROH2B 1 11% 0 0% 2 8% 1 4% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-54.89)

Metaplastic breast cancers with squamous metaplasia 
(n=9)

Metaplastic breast cancers with non-squamous metaplasia 
(n=26)

Fisher's exact test comparing 
between squamous MBCs and non-

squamous MBCs with non-
synonymous mutations

Fisher's exact test comparing 
between squamous MBCs and non-

squamous MBCs with likely 
pathogenic mutations

Comparison of the mutational frequencies in metaplastic breast cancers with squamous metaplasia and with non-squamous metaplasia.
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MTUS2 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
MUC6 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
NOTCH3 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
PCNXL2 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
PRKD3 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
SACS 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
SPTA1 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
TENM4 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)

TMPRSS13 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
ZFHX4 1 11% 0 0% 2 8% 0 0% 1.0000 1.481 (0.0461-21.27) 1.0000 0 (0-Inf)
ABCB7 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
ADAM21 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
ADAMTS20 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
AKAP9 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
ANKHD1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
ARHGAP35 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
ASH1L 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
ASXL1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
ATP11B 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
ATP1A3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
AUTS2 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
BAHCC1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
BCL9L 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
BIRC6 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)

C1QTNF1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
C20orf194 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CACNA1H 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CAD 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)

CCDC181 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CCDC33 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CDH8 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CES5A 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CHD6 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
CHRNA3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CMKLR1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CNTNAP2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
COL11A1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
CSMD2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CUL7 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
CYFIP1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
DBX1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)

DEFB118 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
DEPDC5 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
DGAT1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
DLC1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
DNAH3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
DNAH8 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
DOPEY1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
EFTUD1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
FCGBP 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
GABRP 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
GAS2L2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
GLRA4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
GOLGB1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
HECTD4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
HERC2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
HMGXB3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
HNRNPU 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
HRNR 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
ICA1L 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
IKZF2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
IRS4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
IRX1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
ITIH2 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
KCNJ13 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
KDM6A 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
KIAA1109 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
KIAA2026 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
KIF13A 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
KIF5A 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
KLHL26 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
KLK2 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
KMT2D 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
LAMA1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
LRRK2 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
LYST 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)

MAGEC1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
MAP3K9 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
MKRN2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
MMP16 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
MYO5C 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
NCOR1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
NFX1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
NLRP1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
NOLC1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
NRDE2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
NTSR2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
NUP210L 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
OR52I1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
OR8J1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
OTOF 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PAPLN 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PCDH18 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PCM1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
PCMTD1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PEG3 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PI4KA 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)

PLA2G4F 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PPARGC1B 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PRMT8 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PSG6 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
PTPRT 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
RBM44 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
RET 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
RSF1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
RUNX1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
RYR2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
SCN3A 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
SCRIB 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
SETBP1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
SIPA1L2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
SLC11A1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
SLC15A2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
SLIT2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
SOX30 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
SOX5 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
SRRT 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
STAB2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
STAG2 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
TAL1 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)

TANGO6 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
TAOK1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
THBS1 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
TRAPPC8 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
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TRIM10 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
TRIM33 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
TUBA1B 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
UBR5 0 0% 0 0% 2 8% 2 8% 1.0000 0 (0-10.24) 1.0000 0 (0-10.24)
USP54 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
USPL1 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
VWA5B2 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
WNK3 0 0% 0 0% 2 8% 1 4% 1.0000 0 (0-10.24) 1.0000 0 (0-54.89)
WNT5A 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
ZIC4 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
ZNF180 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)
ZNF585B 0 0% 0 0% 2 8% 0 0% 1.0000 0 (0-10.24) 1.0000 0 (0-Inf)


