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Figure S1. Pedigrees of unpublished families with a novel mutation or a variant of uncertain significance.
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Figure S1. Pedigrees of unpublished families with a novel mutation or a variant of uncertain significance
(continued).
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Figure S1. Pedigrees of unpublished families with a novel mutation or a variant of uncertain significance
(continued).
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Figure S2. Analysis of the splice site mutation c.1669+5G>A in NOTCH1.

(A) Electropherograms showing the splice site mutation (*) on the genomic DNA level. Capital letters indicate
exonic regions, intronic regions are written in lower case letters. P, patient; M, mother; F, father. (B) Agarose
gel electrophoresis of RT-PCR products obtained from leukocyte RNA. The two bands in the patient represent a
wild type allele (same as in the control) and a shorter fragment where the complete exon 10 (114 bp) is
missing. (C) Position of RT-PCR primers and relative exon sizes. (D) Wild type cDNA sequence (wt) and amino
acid residues are compared to the mutated cDNA sequences (mut) and encoded amino acid are given in the
one-letter code. Wild type shows correct junction of exon 9 (blue box) and 10 (green box). cDNA from the
patient contains the normal exon 9 — exon 10 junction as well as a junction of exon 9 and exon 11 (yellow box),
thus confirming skipping of exon 10 due to the mutation c.1669+5G>A.




Table S1. In silico predictions for missense variants.

Gene Nucleotide  Amino acid CADD MutationTaster SIFT PolyPhen-2 hvar gnomAD MAF Pathogenicity class
change * change

DLL4 €.361G>C p.Alal21Pro 27.60 D (1.000) D D (0.997) - Likely pathogenic

DLL4 €.556C>T p.Arg186Cys 33.00 D(1.000) D D (0.963) - Likely pathogenic

DLL4 c.572G>A p.Arg191His 35.00 D(1.000) D D (0.997) - Likely pathogenic

DLL4 €.583T>C p.Phel95Leu 26.00 D (1.000) D D (0.985) - Likely pathogenic

DLL4 .799C>A p.Pro267Thr 29.40 D (1.000) D  P(0.750) - VUS

DLL4 €.949A>C p.Thr317Pro 25.40 D (1.000) D D (0.974) - Likely pathogenic

DLL4 €.1168T>C p.Cys390Arg 27.00 D (1.000) D D (1.000) - Pathogenic

DLL4 c.1169G>A p.Cys390Tyr 28.50 D (1.000) D D (1.000) - Pathogenic

DLL4 ¢.1310G>C p.Cys437Ser 23.80 D (1.000) D D (0.999) - Pathogenic

DLL4 ¢.1365C>G p.Cys455Trp 26.60 D (1.000) D D (0.975) - Pathogenic

DLL4 c.1397G>A p.Cys466Tyr 26.50 D (1.000) D D (1.000) - Pathogenic

DOCK6 c.788T>A p.Val263Asp 30.00 D (1.000) D D (0.998) - Likely pathogenic

DOCK6 c.2104G>A p.Gly702Ser 23.70 D (0.777) D B (0.211) 0.002613 VUS

DOCK6 c.2767G>A p.Val923lle 15.21 D (1.000) T B (0.035) 0.000213 VUS

DOCK6 €.3047T7>C p.Leul016Pro 27.70 D (1.000) D D (0.986) - Likely pathogenic

DOCK6 c.3154G>A  p.Glu1052Lys 34.00 D (1.000) D D (1.000) - Likely pathogenic

DOCK6 c.4786C>T p.Arg1596Trp 29.80 D (1.000) D D (0.999) - Likely pathogenic

EOGT c.404G>A p.Cys135Tyr 32.00 D(1.000) D D (0.999) 0.000004 Pathogenic

EOGT c.878G>A p.Arg377GIn 27,60 D (1.000) T D (1.000) 0.000001 Likely pathogenic

NOTCH1 ¢.1220C>G p.Pro407Arg 23.70 D (1.000) T D (0.929) - VUs

NOTCH1 c.1343G>A p.Arg448Gin 34.00 D(1.000) D D (0.917) - Pathogenic

NOTCHI  c.1345T>C  p.Cys449Arg 27.40 D (1.000) D  D(1.000) - Pathogenic

NOTCH1 c.1367G>A p.Cys456Tyr 27.90 D (1.000) D D (1.000) - Pathogenic

NOTCH1 €.1393G>A  p.Alad65Thr 34.00 D(1.000) D P (0.907) - Likely pathogenic

NOTCH1 c.1582G>A p.Asp528Asn 24.00 D (1.000) T B (0.322) 0.000082 VUus

NOTCH1 c.2704C>T p.Arg902Cys 27.70 D (1.000) T D (0.932) - Pathogenic

NOTCH1 c.3281G>A  p.Cys1094Tyr 25.60 D (1.000) D D (0.998) - Pathogenic

NOTCHI  c.4120T>C  p.Cys1374Arg 2530 D (1.000) D D(0.998) - Pathogenic

NOTCHI  ¢.4241G>C  p.Cys1414Ser 25.60 D (1.000) D  D(0.997) - Pathogenic

NOTCH1 c.4549G>A  p.Aspl517Asn 31.00 D(1.000) D D (1.000) - Likely pathogenic

NOTCH1 c.5218G>T p.Alal740Ser 22.80 N (0.980) D B (0.093) - Vus

NOTCH1 c.5272C>G p.Argl758Gly 25.30 D (1.000) T P (0.741) 0.000004 Vus

NOTCH1 c.5452C>G p.Leu1818Val 11.47 D (0.949) T B (0.276) - Vus

NOTCH1 €.6100T>C p.Trp2034Arg 26.10 D (1.000) D D (1.000) - Vus

NOTCH1 €.6128C>T p.Ala2043Val 26.50 D (1.000) D D (0.999) - VUusS

NOTCH1 c.6788G>A p.Arg2263GIn 17.30 D (1.000) T B (0.187) 0.000352 VUusS

RBPJ c.193A>G p.Arg65Gly 25.80 D (1.000) D D (0.970) - Likely pathogenic

RBPJ c.196T>G p.Phe66Val 26.10 D (1.000) D D (0.970) - Likely pathogenic

RBPJ ¢.505A>G p.Lys169Glu 28.90 D (1.000) D D (0.969) - Pathogenic

RBPJ c.996C>A p.Ser332Arg 31.00 D (1.000) D D (1.000) - Likely pathogenic

Population frequency data were obtained from the gnomAD database (http://gnomad.broadinstitute.org/).
Annovar (version dbnsfp30a) annotation was used for functional prediction scores, including MutationTaster,
SIFT, PolyPhen2 hvar, and CADD. Default parameters were used for each in silico prediction method. Ranges
and cut-offs for output scores were as follows. MutationTaster: range 0-1 (disease causing (D): >0.5); SIFT:
range 0-1 (damaging (D): <0.05; tolerated (T): >0.05); PolyPhen-2 hvar: range: 0-1 (benign (B): 0-0.452; possibly
damaging (P): 0.453-0.956; probably damaging (D): 0.957-1).

? GenBank reference sequence and version number for ARHGAP31: NM_020754.3; DLL4: NM_019074.3;
DOCK6: NM_020812.3; EOGT: NM_001278689.1; NOTCH1: NM_017617.4; RBPJ: NM_005349.3; numbering is
from +1 as A of the ATG initiation codon.

MAF, Minor Allele Frequency; VUS, variant of uncertain significance.



Table S2. In silico splicing prediction.

Gene Nucleotide change °  SpliceSiteFinder-like =~ MaxEntScan NNSPLICE GeneSplicer Human Splicing Finder
DLL4 ¢.1240+5G>C -100% -62% -100% -48% -14%

DOCK6 c.4491+1G>A -100% -100% -100% -100% -100%

DOCK6 ¢.5939+2T>C = -100% -100% -100% -100%

DOCK6 c.4106+5G>T -100% -100% -100% -86% -15%

EOGT c.311+1G>T -100% -100% -100% = -28%

EOGT ¢.1335-1G>A -7% -76% -100% -100% -9%

NOTCH1  ¢.1669+5G>A -100% -51% -100% -9% -14%

Alamut Visual version 2.8.1. was used for splice site predictions of SpliceSiteFinder-like, MaxEntScan, NNSPLICE,
GeneSplicer, and Human Splicing Finder. =, no predicted change of splice-site.
? GenBank reference sequence and version number for DLL4: NM_019074.3; DOCK6: NM_020812.3; EOGT:
NM_001278689.1; NOTCH1: NM_017617.4; numbering is from +1 as A of the ATG initiation codon.



Table S3. VUS in established AOS genes.

Fam Gene Nucleotide Amino acid Type of mutation gnomAD (MAF) " Mutation previously Reference of Comments
ID change * change reported family °
Pedigrees suggestive of autosomal recessive inheritance:
179 DOCK6 €.2767G>A p.Val923ile Missense 0.000213 ! - Parental consanguinity
Pedigrees suggestive of autosomal dominant inheritance:
51 NOTCH1  c.4241G>C p.Cys1414Ser  Missense - - - Penetrance is less than 60% in this family. Family is classified as isolated ACC.
175 NOTCH1 ¢.5272C>G p.Argl758Gly  Missense 0.000004 - - This patient also carries a likely pathogenic RBPJ mutation.
16 NOTCH1  ¢.6100T>C p.Trp2034Arg  Missense - - ? (Patient5)  Healthy mother and sister are negative, variants absent in brother with short
c.6128C>T p.Ala2043Val Missense - - digits (phenocopy?), no material available from a second healthy brother
Sporadic probands:
195 DLL4 c.264_266del p.Phe89delCTT Inframe deletion - - 3 No parental material available for screening.
33 DLL4 c.799C>A p.Pro267Thr Missense - ¢ * (Family 7) Heterozygous in unaffected carrier mother, healthy father is negative.
134 DLL4 €.1240+5G>C p.? Intronic with potential - - - Classified as VUS due to unavailability of appropriate material to test altered
effect on splicing splicing effects.
188 DOCK6 c.2104G>A p.Gly702Ser Missense 0.002613 ! - -
20 NOTCH1  ¢.1220C>G p.Pro407Arg Missense - > > (Family 7) Heterozygous in unaffected carrier mother, healthy father is negative.
136 NOTCH1 c.1582G>A p.Asp528Asn Missense 0.000008 - - -
29 NOTCH1  ¢.5218G>T p.Alal740Ser Missense - > > (Family 9) No parental material available for screening.
86 NOTCH1  ¢.5452C>G p.Leul818Val  Missense - - & No parental material available for screening. This variant has been reported
in ClinVar as VUS for an unspecified condition.
194 NOTCH1 ¢.6788G>A p.Arg2263GIn  Missense 0.000351 - - No parental material available for screening. This variant has been reported

in ClinVar to be present in a reference population.

All VUS are present in a heterozygous state. MAF, Minor Allele Frequency; VUS, variant of uncertain significance.
® GenBank reference sequence and version number for DLL4: NM_019074.3; DOCK6: NM_020812.3; NOTCH1: NM_017617.4; RBPJ: NM_005349.3; numbering is from +1 as

A of the ATG initiation codon.

bgnomAD (http://gnomad.broadinstitute.org/) version r2.0.2 was used.
“This column refers to medical case reports in which clinical features observed in specific families are described



Table S4. Previously published mutations in established AOS genes.

Gene Nucleotide change ° Amino acid change | Reference
ARHGAP31 | c.2047C>T p.GIn683* 7
€.2063_2064_insTT p.Ser689* 8
¢.3260delA p.Lys1087Serfs*4 7
DOCK6 .484G>T p.Glu162* !
C.788T>A p.Val263Asp !
¢.1245dupT p.Asp416* °
€.1296_1297delinsT p.GIn434Argfs*21 !
¢.1362_1365delAACT p.Thrd55Serfs*24 v
€.1902_1905delGTTC p.Phe635Profs*32 | *
¢.2520dupT p.Arg841Serfs*6 110
€.3047T>C p.Leu1016Pro !
€.3154G>A p.Glu1052Lys !
€.3190_3191delCT p.Leul064Valfs*60 |
c.4106+5G>T p.? !
.4107-1G>C p.Thr1370Metfs*19 | *°
.4480G>T p.Glu1494* N
.4491+1G>A p.? !
c.4786C>T p.Arg1596Trp !
€.5235+205_6102-15delinsCATGGGGCTG | p.? !
€.5939+2T>C p.? !
DLL4 c.361G>C p.Alal21Pro i
€.556C>T p.Arg186Cys ¢
€.572G>A p.Arg191His 2
€.583T>C p.Phe195Leu *
c.799C>A p.Pro267Tyr i
€.1168T>C p.Cys390Arg ¢
.1169G>A p.Cys390Tyr ¢
€.1365C>G p.Cys455Trp *
¢.1660C>T p.GIn554* *
¢.1672C>T p.Arg558* i
EOGT €.620G>C p.Trp207Ser 10
c.1074delA p.Gly359Aspfs*28 |
¢.1130G>A p.Arg377GIn 10
NOTCH1 Chr9:139439620-139524480del p.? "
.743-1G>T p.? "
¢.1220C>G p.Pro407Arg >
€.1285T>C p.Cys429Arg "
¢.1343G>A p.Arg448GIn >
¢.1345T>C p.Cys449Arg >
.1367G>A p.Cys456Tyr >
¢.1649dupA p.Tyr550* >
.4120T>C p.Cys1374Arg >
C.4487G>A p.Cys1496Tyr "
.4663G>T p.Glu1555* >
¢.4739dupT p.Met1580llefs*30 >
€.5218G>T p.Ala1740Ser >
€.5965G>A p.Asp1989Asn "
€.6049_6050delTC p.Ser2017Thrfs*9 >
RBPJ C.188A>G p.Glu63Gly B
¢.505A>G p.Lys169Glu B

? GenBank reference sequence and version

number for ARHGAP31: NM_020754.3; DLL4: NM_019074.3;
DOCK6: NM_020812.3; EOGT: NM_001278689.1; NOTCH1: NM_017617.4; RBPJ: NM_005349.3; numbering is
from +1 as A of the ATG initiation codon.
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