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Most known HSCR genes are intolerant to genetic variation and are rarely impacted by CNVs in unaffected individuals[1, 2]. These genes have been described to be impacted by CNVs in HSCR patients[3, 4], although this does not seem to be a frequent phenomenon, as in our cohort we did not detect any CNV impacting a known HSCR gene. Abbreviations: mis_z: Missense variation Z-score, syn_z:  Synonymous variation z-sore, PLI: probability of being loss-of-function intolerant , PRec: probability of being tolerant to heterozygous loss of function variation but intolerant to homozygous loss of function variation, PNull: probability of  being tolerant to loss of function variation (heterozygous or homozygous), del: deletion, dup: duplication, EW: embryonic week, DDD:  deciphering developmental disorders project. Data derived from (https://gnomad.broadinstitute.org/) and the DDD control track at: https://genome-euro.ucsc.edu/
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1 ECE1 2.410 -0.0170.9560.0440.0005 8 5 7 -2.4 -2.7 -0.9 -0.6 -0.7 0 65.2 70.1 60.6 0 0 D

2 GLI2 0.769 0.319 0.9900.0100.0001 6 1 6 0.1 -2.5 0.5 -0.5 -0.1 0 9.1 12.8 10.0 1 0 D; polygenic?

2 IHH 1.601 0.652 0.3320.6650.0030 0 0 0 -0.2 -0.1 0.2 0.6 0.6 0 109.1 92.2 277.6 1 0 D; modifier

2 ZEB2 4.222 -0.3011.0000.0000.0004 5 3 4 -1.8 -2.0 -0.9 -0.4 -0.6 0 24.5 43.6 31.5 0 0 D

4 PHOX2B 2.210 -1.1350.9440.0560.0000 0 0 0 -0.2 -0.1 0.2 0.6 0.7 0 28.3 37.2 43.6 0 0 D and repeat expansion

5 GDNF 1.116 -0.9910.1970.7610.0420 2 0 0 -0.3 -0.1 0.1 -0.1 0.0 0 8.8 18.5 20.5 0 0 D; polygenic?

7 GLI3 0.715 -2.0131.0000.0000.0000 2 0 0 0.9 1.0 1.0 0.5 0.8 0 8.6 14.3 11.2 0 0 D; polygenic?

7 SEMA3A 1.904 0.646 0.9830.0170.0001 4 1 2 0.5 0.1 0.7 0.1 0.4 0 16.9 28.0 28.4 1 1 D; uncertain

7 SEMA3C 1.078 0.790 0.0010.9990.0004 3 3 2 -1.4 -0.4 -0.8 0.2 -0.2 0 40.9 45.3 74.3 2 0 D; uncertain; common SNP

7 SEMA3D 0.826 -0.2120.0001.0000.0007 3 7 2 -2.8 -0.1 -1.2 0.6 -0.1 1 10.2 10.5 21.2 1 0 D; uncertain; common SNP

8 DENND3 2.557 0.151 0.0001.0000.0003 6 3 4 -1.3 -1.5 -0.4 -0.4 -0.4 0 2.7 4.0 4.2 0 1 D; modifier

8 NRG1 0.624 0.831 0.9960.0040.0000 1 0 1 2.0 1.0 1.5 1.0 1.4 0 1.5 2.2 2.5 1 0 D and common SNP

10 CYP26A1 0.397 -1.4500.0000.2010.7990 2 0 0 0.2 0.2 0.5 0.2 0.4 0 0.0 0.3 0.1 0 0 D; polygenic?

10 GFRA1 1.449 -0.8080.1320.8680.0000 0 0 0 0.3 0.5 0.5 0.8 0.9 0 16.5 25.2 46.4 0 0 D; polygenic?

10 KIF1BP 1.543 1.746 0.0920.9080.0002 0 2 0 -1.3 0.4 -0.3 1.0 0.5 0 27.6 33.9 40.0 0 1 D

10 NRG3 -0.215-0.8750.0940.9060.0000 5 0 2 1.3 -0.2 0.9 -0.5 0.0 0 1.1 1.2 1.3 many small CNV 3 D; modifier

10 RET 1.083 -0.0811.0000.0000.0000 3 0 2 1.1 -0.3 1.3 0.6 1.0 0 13.0 16.1 21.1 0 many D and common SNPs

10 SUFU 1.961 0.727 1.0000.0000.0004 2 1 0 0.1 1.0 -0.6 0.6 0.2 0 14.5 15.1 15.7 1 0 D; polygenic?

10 TBATA 0.329 -0.2640.0000.0900.9100 6 0 0 0.5 0.5 0.7 -0.6 -0.2 0 0.0 0.1 0.1 1 1 D; modifier

10 VCL 2.955 1.567 0.0800.9200.0001 1 0 1 1.2 0.4 0.6 1.0 1.0 0 132.7 169.8 248.3 0 3 D; uncertain

11 DHCR7 -0.322-1.6130.0000.1250.8751 2 1 0 -0.7 0.2 -0.1 0.1 0.1 0 33.0 40.8 39.4 0 0 D

11 NUP98 1.575 0.085 1.0000.0000.0005 16 2 6 0.2 -1.6 -0.5 -1.4 -1.1 0 32.2 29.9 30.6 0 1 D; modifier

12 CCT2 1.516 0.099 0.9990.0010.0000 3 0 2 0.9 -0.6 1.0 0.2 0.6 0 131.1 128.8 133.1 0 3 D; uncertain

12 GLI1 1.043 0.957 0.0000.7800.2201 1 0 0 0.6 0.5 0.2 0.7 0.6 0 13.3 18.2 12.3 1 4 D; polygenic?

13 EDNRB 1.239 0.726 0.0120.9880.0003 0 2 0 -1.4 0.4 -0.8 0.9 0.2 0 43.7 48.6 75.3 0 1 D and AR

14 VASH1 1.701 0.960 0.3090.6880.0030 0 0 0 0.2 0.2 0.5 0.8 1.0 0 28.8 42.8 23.5 0 0 D; modifier

19 NCLN 1.834 -0.6250.9860.0140.0002 2 2 2 -1.1 -0.8 -0.3 0.3 0.1 0 94.4 91.2 59.7 0 0 D; modifier

19 NRTN 0.820 1.088 0.0280.8110.160. . . . . . . . . . 6.7 9.4 7.0 0 1 D

19 PSPN 0.283 -0.7200.0000.3520.648. . . . . . . . . . 2.1 1.5 0.5 0 0 D

20 EDN3 -1.046-0.0530.0280.9260.0470 0 0 0 0.4 0.4 0.7 1.0 1.1 0 8.2 11.6 25.7 0 0 D and AR

21 BACE2 1.670 0.987 0.0060.9900.0040 4 0 1 0.4 -0.3 0.6 -0.3 0.1 0 16.1 29.4 18.6 0 1 D; uncertain

22 SOX10 2.883 1.216 0.9910.0090.0000 1 0 0 -0.2 -0.2 0.2 0.2 0.3 0 6.4 8.8 9.2 0 0 D

X L1CAM 2.757 -1.4231.0000.0000.000. . . . . . . . . . 18.8 28.3 31.7 . . XLR


