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Supplementary Table Legends:

Table S1: List of the 172 selected genes in targeted next-generation sequencing among Chinese
HSCR patients.

Table S2: Quality of the targeted next-generation sequencing data.

Table S3: Comparison of the frequency, type and novelty of likely gene-disrupting variants in 13
genes in the HSCR cases and controls.

Table S4: Results of sequence kernel association test on LGDyroad Variants implicating genes with

a FDR <0.05.



Supplementary Figure Legends:

Fig. S1 Variant composition and distribution across 8 categories (frameshift, in-frame, intronic,
non-synonymous, splicing, stop-gain, synonymous, and UTR) before (A) and after (B) the two-
step variant filtering process.

Fig. S2 IGV screen-shot of the targeted next-generation sequencing of FARP1 (A) and the
Sanger-sequence chromatogram (B) of HSCR0048.

Fig. S3 Sample and LGDuroag Variant spectrum. x axis, 83 sample IDs; y axis, gene symbols for
LGDuyroag Variants. LGDyraa Variants are composed of: frameshift indels (red), in-frame indels
(blue), non-synonymous variants predicted to be damaging by at least three bioinformatics tools
(green), splice region (#5) variants (purple), and stop-gain variants (orange).

Fig. S4 Expression and spatial distribution of 12 proteins in normal human colon tissue. Images

were downloaded from The Human Protein Atlas database (http://www.proteinatlas.org/).



http://www.proteinatlas.org/

Supp. Table S1. List of the 172 selected genes in targeted next-generation sequencing among Chinese HSCR patients

No. Official symbol Chromosome location Entrez gene ID Protem. S1ze . Selection criteria References
(No. of amino-acids)
1 RET 10911.21 5979 1114
2 EDNRB 13022.3 1910 442
3 SEMA3D 7021.11 223117 777
4 SEMA3C 7021.11 10512 751
5 NRG1 8p12 3084 640
6 PHOX2B 4pl3 8929 314
7 SOX10 22913.1 6663 466 Known HSCR
8 ECE1l 1p36.12 1889 770 genes (evidence 1-5
9 EDN3 20013.32 1908 238 from human study)
10 GDNF 5p13.2 2668 211
11 KIF1BP (KIAA1279) 10922.1 26128 621
12 L1CAM Xq28 3897 1257
13 NRTN 19p13.3 4902 197
14 TCF4 18021.2 6925 667
15 ZEB2 2022.3 9839 1214
16 NAV2 11p15.1 89797 2488
17 WWOX 16923.1 51741 414
18 KIAA0368 9931.3 23392 1845
19 PLEKHA1 10026.13 59338 404 Known HSCR
20 MAPK10 4921.3 5602 464 candidate genes
21 LARGE 1 (LARGE) 22912.3 9215 756 (evidence from 6-8
22 SYN3 22912.3 8224 580 CNV or gene
23 GRIN2B 12p13.1 2904 1484 expression study)
24 LRRTM4 2p12 80059 590
25 SOX2 3026.33 6657 317
26 NCRNAO00158 (LINC00158) 21921.3 54072 81
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TLX2
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KANK1
NID2
TRRAP
DMD
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Supp. Table S2. Quality of the targeted NGS data

Effective Fraction of . . .
Clean . . Average sequencing Fraction of target covered | Fraction of target covered
Item Aligned (%) sequence on effective bases
data (Mb) depth on target at least 10x (%) at least 20 (%)
target (Mb) on target (%)
Average 582.5 99.33 276.2 51.40 266.8 92.30 85.20
Maximum 1693.7 99.88 633.9 64.40 614.9 99.50 98.90
Minimum 153.3 97.74 76.9 23.50 74.2 74.90 61.50
Medium 557.1 99.38 273.7 53.10 264.2 92.30 84.80




Supp. Table S3. Comparison of the frequency, type and novelty of likely gene-disrupting variants

in 13 genes in the HSCR cases and controls

HSCR patients (N=83)

Controls (N=316)

Number of Number of
Gene symbol Novel or Novel or
L GDstrict Type LGDstrict Type
. reported . reported
variants variants
ENO3 1 Stop-gain rs550460218 0 NA NA
PTPN13 1 Stop-gain Novel 0 NA NA
RET 7 5 Stop-gain 0 NA NA
1 6 Novel
. 1 Reported
Frameshift
L (rs775711017)
1 Splicing
SACS 1 Frameshift rs761184491 1 Frameshift | rs761200300
PLEKHH1 1 Stop-gain rs111462449 0 NA NA
TRAP1 1 Frameshift Novel 1 Stop-gain | rs371020906
EXO1 1 Stop-gain Novel 0 NA NA
ZEB? 1 Stop-gain Reported 0 NA NA
(Pathogenic)
AGL 1 Stop-gain rs781580050 1 Frameshift | rs760589837
(Pathogenic)
SEMA3D 1 Stop-gain Novel NA NA
PHKB 1 Stop-gain Novel NA NA
HHIPL2 Frameshift Splicing | rs199911924
rs748262144
rs577700102
TLX2 1 Frameshift Novel 0 NA NA

NA: not available.




Supp. Table S4. Results of sequence kernel association test on LGDoroad Variants implicating
genes with a FDR <0.05

Genes P value FDR

ZFHX3 2.54E-12 | 3.32E-10
RET 5.20E-11 | 3.41E-09
NRG1 4.17E-07 | 1.82E-05
CFTR 6.84E-07 | 2.24E-05
AGL 4.11E-05 | 0.001077

IQGAP2 9.69E-05 | 0.002116

LAMA1 0.000332 | 0.005641

NID2 0.000377 | 0.005641
RERE 0.000388 | 0.005641
IFIH1 0.000714 | 0.009359
MYOF 0.000993 | 0.011829
APC 0.001155 | 0.012067
ZEB2 0.001208 | 0.012067
PTPN13 0.00129 0.012067
DMD 0.001659 | 0.014491
TRAP1 0.001857 | 0.015202

CELSR3 0.002226 | 0.01715

ADAMTS17 | 0.004172 | 0.01793

PHACTR4 | 0.004194 | 0.01793

KANK1 0.004208 | 0.01793

NUP155 0.004229 | 0.01793

EML4 0.004252 | 0.01793

FARP1 0.004258 | 0.01793

CREBBP 0.004259 | 0.01793

NOTCH2 0.004268 | 0.01793

CFAP206 0.004297 | 0.01793

FBN2 0.0043 0.01793
SH3PXD2A | 0.004316 | 0.01793
ABCAl 0.004322 | 0.01793
AP3B2 0.004413 | 0.01793
HMCN1 0.004447 | 0.01793
ARVCF 0.004579 | 0.01793
TSR1 0.004589 | 0.01793
FLNB 0.004654 | 0.01793
PATJ 0.005278 | 0.019755
COL11A1 0.006813 | 0.024792
SORL1 0.008282 | 0.029113
NOTCH1 0.008445 | 0.029113
AGRN 0.011116 | 0.029871

EXO1 0.013108 | 0.029871




UBR4 0.013383 | 0.029871
ADGRV1 0.013506 | 0.029871
PYGB 0.013561 | 0.029871
MICAL2 0.013584 | 0.029871
TENM3 0.013672 | 0.029871
BIRC6 0.013738 | 0.029871
ECE1 0.013805 | 0.029871
PRICKLE1 | 0.013828 | 0.029871
ENO3 0.013861 | 0.029871
PLEKHH1 | 0.013873 | 0.029871
HERC1 0.013894 | 0.029871
APPL2 0.01395 0.029871
SACS 0.013963 | 0.029871
SRRM1 0.013995 | 0.029871
DMXL2 0.014051 | 0.029871
PTCH1 0.014063 | 0.029871
MYH9 0.014085 | 0.029871
GRIN2B 0.014085 | 0.029871
USP45 0.014141 | 0.029871
SVIL 0.014164 | 0.029871
PHKB 0.014286 | 0.029871
ATM 0.014355 | 0.029871
XYLT1 0.014365 | 0.029871
EHBP1 0.014714 | 0.030118
KIAA1109 | 0.021628 | 0.04359

MACF1 0.024251 | 0.048052
VPS13C 0.024576 | 0.048052
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