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gene expr reptime hic N_nonsilent N_silent N_noncoding n_nonsilent n_silent n_noncoding nnei x X p q
TP53 2069567 213 34 108115 29855 0 26 0 0 50 1 1813875 5.55E-16 1.05E-11
PIK3CA 401889 613 11 276290 68845 0 10 0 0 50 2 2146690 1.77E-04 1
PTEN 259678 300 34 105980 24640 0 5 0 0 50 4 1793050 1.28E-03 1
PIK3R1 48999 619 32 198660 49245 0 5 0 0 50 5 1983800 2.20E-03 1
CHERP 815495 258 44 232085 64120 0 4 0 0 50 1 2062270 5.15E-03 1
MFSD11 827288 206 22 116200 31010 0 2 0 0 50 1 1427300 7.30E-03 1
AHSG 508316 436 45 90545 28105 0 2 0 0 50 2 2750475 7.56E-03 1

C1QTNF1 592461 285 15 70805 19285 0 2 0 0 50 2 1985585 9.87E-03 1
KCNJ13 325071 328 33 90755 23800 0 2 0 0 50 1 1879535 1.13E-02 1
KIF5A 1347795 303 44 267575 69580 0 2 0 0 50 2 2911615 1.57E-02 1
ADNP 386595 367 36 275940 72765 0 7 0 0 50 0 2104690 1.61E-02 1
PLCD1 318742 457 24 199465 55265 0 2 0 0 50 3 2406495 1.77E-02 1
DGAT1 2525749 200 28 125370 35385 0 2 0 0 50 2 2574005 1.96E-02 1
TUBA1B 2141275 214 56 111405 32235 0 2 0 0 50 3 2301880 1.98E-02 1
CD84 1164343 634 35 89495 22645 0 3 0 0 50 5 2152010 2.00E-02 1
EME1 1335838 196 24 145985 41335 0 3 0 0 50 1 2257290 2.03E-02 1
TSHB 605838 601 1 35385 9345 0 2 0 0 50 3 2443315 2.11E-02 1
PRKD3 482178 231 38 228025 59780 0 3 0 0 50 1 1805160 2.18E-02 1
RPAP2 363408 559 0 158480 39970 0 2 0 0 50 0 1937565 2.19E-02 1
RPS21 1190359 252 33 23065 5705 0 1 0 0 50 3 1576960 2.39E-02 1
GLRA4 485629 NaN 43 122955 32340 0 2 1 0 50 1 1805755 2.41E-02 1
KPNA6 1351816 218 27 137130 37695 0 2 0 0 50 2 2218020 2.47E-02 1
CDH9 39282 1140 -26 200970 52500 0 2 0 0 50 0 2234015 2.83E-02 1
CBX3 915230 445 43 48825 11235 0 1 0 0 50 2 2275385 2.95E-02 1
ATP11B 228613 559 16 304045 79205 0 2 0 0 50 2 2274195 3.09E-02 1
TEX261 380551 561 27 50015 14140 0 1 0 0 50 2 2292045 3.14E-02 1
C6orf62 422850 362 40 59325 14805 0 1 0 0 50 1 2372440 3.16E-02 1
KLK2 655673 589 25 68810 19495 0 2 0 0 50 0 2422875 3.23E-02 1
FGFBP1 175145 435 33 58170 16275 0 2 0 0 50 2 2402855 3.39E-02 1
HIST1H3J 228884 634 40 32515 10850 0 1 0 0 50 1 1455475 3.40E-02 1
GPX2 521616 387 35 47355 13440 0 1 0 0 50 2 2078965 3.40E-02 1

CCDC148 133882 759 -5 161000 36190 0 2 0 0 50 4 2519265 3.43E-02 1
C9orf47 248480 646 4 49350 15645 0 1 0 0 50 1 2030700 3.58E-02 1
DEFB125 86 430 NaN 38465 11410 0 1 0 0 50 4 1820175 3.68E-02 1
ATP5J 534575 641 29 31605 7560 0 1 0 0 26 0 991900 3.71E-02 1
SSBP1 200522 844 14 39620 9940 0 1 0 0 50 3 1738940 3.74E-02 1
NPPA 519155 207 43 37520 11410 0 1 0 0 50 4 1839040 3.80E-02 1
OR13H1 81234 NaN 4 74340 22890 0 1 0 0 50 3 3074260 3.81E-02 1
ZNF740 1729009 191 55 50750 12460 0 1 0 0 50 1 1797460 3.82E-02 1
TSR2 296262 NaN 5 49210 13160 0 1 0 0 50 1 1690640 3.91E-02 1
OR5AR1 NaN NaN NaN 75775 21980 0 1 0 0 50 6 3919720 3.92E-02 1
C11orf87 32039 927 -12 46025 16345 0 1 0 0 50 5 2562525 3.97E-02 1
MRPL17 424776 548 8 43015 13265 0 1 0 0 50 3 1945615 4.03E-02 1
RHOC 559669 325 27 49140 13650 0 1 0 0 50 4 2276995 4.11E-02 1
FKBP11 1737773 214 55 55020 16695 0 1 0 0 50 1 1825985 4.13E-02 1
CRYGC 327858 440 13 44625 11760 0 1 0 0 50 4 2097270 4.13E-02 1
USP5 2822601 232 32 219240 59745 0 3 0 0 31 0 1210755 4.19E-02 1
CRH 277437 480 30 46235 16240 0 1 0 0 50 2 1948870 4.21E-02 1
NAT8B 978005 466 31 54355 17675 0 1 0 0 50 3 2183195 4.31E-02 1
APOOL 83775 NaN -12 69370 18935 0 1 0 0 50 2 2309090 4.41E-02 1

TMPRSS13 527704 576 45 141855 42315 0 3 1 0 50 3 2016245 4.46E-02 1
KRTAP15-1 14979 1035 -68 34090 9590 0 2 0 0 50 5 1392965 4.69E-02 1
OR5H2 414958 885 -14 77315 21910 0 1 0 0 50 0 1822800 4.83E-02 1

Gene expr reptime hic N_nonsilent N_silent N_noncoding n_nonsilent n_silent n_noncoding nnei x X p q
TP53 2069567 213 34 49424 13648 0 13 0 0 50 1 829200 7.06E-13 1.33E-08
CHERP 815495 258 44 106096 29312 0 4 0 0 50 0 942752 2.64E-03 1
CD84 1164343 634 35 40912 10352 0 3 0 0 50 2 983776 1.07E-02 1
KCNJ13 325071 328 33 41488 10880 0 2 0 0 50 1 859216 1.11E-02 1
PIK3R1 48999 619 32 90816 22512 0 2 0 0 50 1 906880 1.19E-02 1
DGAT1 2525749 200 28 57312 16176 0 2 0 0 50 1 1176688 1.48E-02 1
GLRA4 485629 NaN 43 56208 14784 0 2 0 0 50 0 825488 1.75E-02 1
OR5AR1 NaN NaN NaN 34640 10048 0 1 0 0 50 0 1791872 2.09E-02 1
RPS21 1190359 252 33 10544 2608 0 1 0 0 50 2 720896 2.16E-02 1
TEX261 380551 561 27 22864 6464 0 1 0 0 50 0 1047792 2.44E-02 1
FGFBP1 175145 435 33 26592 7440 0 2 0 0 50 0 1098448 2.65E-02 1
NPPA 519155 207 43 17152 5216 0 1 0 0 50 1 840704 2.67E-02 1
C11orf87 32039 927 -12 21040 7472 0 1 0 0 50 2 1171440 2.81E-02 1
CBX3 915230 445 43 22320 5136 0 1 0 0 50 2 1040176 2.99E-02 1
GABRP 216977 618 19 51600 13632 0 2 0 0 50 2 726352 3.08E-02 1
CRYGC 327858 440 13 20400 5376 0 1 0 0 50 2 958752 3.28E-02 1
KDM6A 59340 NaN 36 163312 43952 0 2 0 0 44 0 879200 3.33E-02 1
NAT8B 978005 466 31 24848 8080 0 1 0 0 50 1 998032 3.35E-02 1
DEFB125 86 430 NaN 17584 5216 0 1 0 0 50 3 832080 3.37E-02 1
HIST1H3J 228884 634 40 14864 4960 0 1 0 0 50 1 665360 3.40E-02 1
OR13H1 81234 NaN 4 33984 10464 0 1 0 0 50 2 1405376 3.45E-02 1

Supplementary Table S4: Significantly mutated genes analysis of metaplastic breast cancers (n=35) using MutSigCV and the algorithm proposed by Youn and Simon.

MutSigCV analysis of metaplastic breast cancers (n=35).

MutSigCV analysis of metaplastic breast cancers with chondroid metaplasia (n=16).
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FKBP11 1737773 214 55 25152 7632 0 1 0 0 50 0 834736 3.57E-02 1
C9orf47 248480 646 4 22560 7152 0 1 0 0 50 1 928320 3.60E-02 1
ATP5J 534575 641 29 14448 3456 0 1 0 0 26 0 453440 3.71E-02 1
AHSG 508316 436 45 41392 12848 0 1 0 0 50 0 1257360 3.91E-02 1
MMP16 27285 939 -34 76640 20032 0 2 0 0 50 2 940944 3.96E-02 1
SOCS3 962609 209 27 24752 7984 0 1 0 0 50 3 1009504 4.65E-02 1
FAM159B NaN NaN NaN 18672 4896 0 1 0 0 50 0 1786720 4.70E-02 1
EXOSC5 1148529 249 36 26560 8480 0 1 0 0 50 0 722816 4.74E-02 1
KRTAP5-2 NaN NaN NaN 19984 5744 0 1 0 0 50 0 1787568 4.82E-02 1
OR5H2 414958 885 -14 35344 10016 0 1 0 0 50 0 833280 4.84E-02 1
RDM1 703538 424 31 36320 9376 0 1 0 0 50 1 994336 4.93E-02 1

gene expr reptime hic N_nonsilent N_silent N_noncoding n_nonsilent n_silent n_noncoding nnei x X p q
TP53 2069567 213 34 27801 7677 0 7 0 0 50 0 466425 3.76E-09 7.09E-05
PTEN 259678 300 34 27252 6336 0 4 0 0 50 0 461070 2.17E-03 1
RHOC 559669 325 27 12636 3510 0 1 0 0 50 0 585513 2.49E-02 1
SSBP1 200522 844 14 10188 2556 0 1 0 0 50 0 447156 2.58E-02 1
C6orf62 422850 362 40 15255 3807 0 1 0 0 50 1 610056 3.12E-02 1
CRH 277437 480 30 11889 4176 0 1 0 0 50 1 501138 3.32E-02 1
RAB26 1938163 224 40 16650 5031 0 1 0 0 50 0 537408 3.96E-02 1
USP5 2822601 232 32 56376 15363 0 3 0 0 31 0 311337 4.72E-02 1

Gene expr reptime hic N_nonsilent N_silent N_noncoding n_nonsilent n_silent n_noncoding nnei x X p q
TP53 2069567 213 34 30890 8530 0 6 0 0 50 0 518250 5.28E-05 9.96E-01
TUBA1B 2141275 214 56 31830 9210 0 2 0 0 50 0 657680 8.54E-03 1
PIK3CA 401889 613 11 78940 19670 0 6 0 0 50 1 613340 1.21E-02 1
TSHB 605838 601 1 10110 2670 0 2 0 0 50 0 698090 1.53E-02 1
GPX2 521616 387 35 13530 3840 0 1 0 0 50 0 593990 2.61E-02 1

KRTAP15-1 14979 1035 -68 9740 2740 0 2 0 0 50 0 397990 2.67E-02 1
ZNF740 1729009 191 55 14500 3560 0 1 0 0 50 0 513560 3.31E-02 1
TSR2 296262 NaN 5 14060 3760 0 1 0 0 50 0 483040 3.39E-02 1
MRPL17 424776 548 8 12290 3790 0 1 0 0 50 2 555890 3.47E-02 1
APOOL 83775 NaN -12 19820 5410 0 1 0 0 50 1 659740 3.88E-02 1
OR52K2 264090 862 -7 21550 6920 0 2 0 0 50 1 650610 4.38E-02 1
C1QTNF1 592461 285 15 20230 5510 0 1 0 0 50 0 567310 4.48E-02 1
OR13C5 147494 920 -31 22170 6480 0 2 0 0 50 0 562280 4.48E-02 1
OR10S1 107524 830 -5 22620 7260 0 1 0 0 50 0 552130 4.96E-02 1

p-value adjusted p-
value* p-value adjusted p-

value* p-value adjusted p-
value* p-value adjusted p-

value*
TP53 0 0 0 0 0 0 0 0
PIK3CA 0 0 NS NS 0 0 0 0
PTEN 0 0 NS NS NS NS 0 0
PIK3R1 0 0 NS NS NS NS NS NS
CHERP NS NS 0.0000 0.0000 NS NS NS NS
CD84 NS NS 0.0001 0.0161 NS NS NS NS
USP5 NS NS NS NS NS NS 0.0001 0.0060

MutSigCV analysis of metaplastic breast cancers with squamous metaplasia (n=9).

MutSigCV analysis of metaplastic breast cancers with spindle metaplasia (n=10).

MBC, metaplastic breast cancer; NS, not significant. *, correction for multiple testing by the Benjamini and Hochberg method.

Significantly mutated genes analysis of metaplastic breast cancers (n=35) using MutSigCV and the algorithm proposed by 
Youn and Simon.

Metaplastic breast 
cancers (n=35) Chondroid MBCs (n=16) Spindle MBCs (n=10) Squamous MBCs (n=9)


