Supplemental Table S6. Variant Analysis Results of Genes in Retinoic Acid-Regulated Pathways.
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Mutation Risk Variant - Hochberg  Resilience
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G alle_zlg associated \_Nith 21/46 6400/10016
151805105 AXINL*  Silent A G crplordidiom, congenitel heart  [52,01,92] (0.46) 0.64) NA/NA  0.04 678  3.30x102 No  Resilience
cardiomyopathy
- . T allel iated with spinal 90/10016 Benign / i .
1117208012 AXINL*  Missense C T B honamiera] d";’;si&p'”a [93] 1/46 (0.02) (9x10°) Tolergte 4 1508 54.03  1.85x10712 Yes Risk
AA 40/46 (0.87) 55‘}3’ ég;’le
Gen AA genotype was associated *genotype * enbt e
rs1133683 AXIN2* Silent G with increased risk of non- [44] count and Y ypd NA / NA 5.66 33.23 6.09x108 Yes Risk
OtyP  syndromic cleft lip and palate frequency countan
e shown frequency
shown
A variant associated with 30/46 3382/10016 Probably
* : cryptorchidism, congenital . ! .
rs2240308 AXIN2 Missense G A heart disease and dilated [52,91,92] (0.65) (0.34) Damaging 17.48 20.44 3.64x10° Yes Risk
cardiomyopathy / Tolerated
A variant disrupts exonic 1646/10016
* . splicing enhancer sequences g T
rs35415678 AXIN2 Silent G A and potentially contributes to [94] 1/46 (0.02) (0.16) NA /NA 8.26 8.45 1.50%1073 Yes Resilience
tooth agenesis
A variant is associated with
rs1049007 BMP2* Silent A A ossification defects in the [57] 22/46 2544/10016 NA /NA 10.67 12.75 1.70x10°® Yes Risk
posterior longitudinal ligament (0.47) (0.25)
AT genotype is associated with Probably
cleft lip and palate, T allele is i
rs235768 BMP2* Silent A T associated with mandibular [45,51,57] 26/46 768/10016  Damaging 23.4 11.16 4.00x1073 Yes Resilience
retrognathism and ossification (0.52) (0.77) / .
defects Damaging
. i G alleles is as_sociateq with 3263/10016 Damaging 2 .
rs17563 BMP4 Missense A G non—syndropn;:gtgleft lip and [46.47]  23/46 (0.5) (0.33) | Tolerated 19.13 6.6 3.00x10 No Risk
: T allele has damaging SIFT and 176/10016 Benign / i .
1528360477  CAMKK2*  Missense C T A ALD 9 >l an 5/46 (0.11) (0.018) Dama%ing 19.6 4757 467x10"  Yes Risk
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Silent
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3> UTR

Missense
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Missense

T allele associated with arterial
fibrillation

G allele has a probably
damaging PolyPhen score and
damaging SIFT and CADD
Scores

G allele has damaging SIFT
and CADD scores

C allele has damaging SIFT and
CADD scores

A allele has a probably
damaging PolyPhen score and
damaging CADD score

C variant found in fetal tissue
with neural tube defects

A allele has damaging
PolyPhen, SIFT and CADD
scores

Variant located in protein kinase
domain, C allele associated with
temporomandibular disorder

A allele associated with familial
exudative vitreoretinopathy and
retinopathy of prematurity

A allele has a probably
damaging polyphen prediction
and damaging CADD score

A allele associated with
retinopathy of prematurity

A allele found in patients with
neural tube defects

T allele has probably damaging
PolyPhen score and damaging
SIFT and CADD scores

C variant results in 50%
transactivation activity in vitro,
congenital heart defects and
hypospadias
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Probably
Damaging
/ Tolerated

NA /NA

Benign/
Damaging
Probably
Damaging
/
Damaging

Benign /
Tolerated

9.61

234

247

21.9

15.56

19.2

26.6
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NOTCH3*
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Missense

Silent

Missense

Missense

Missense

Missense

Silent

Missense

Missense

Missense

Silent

Missense

Missense

Missense

Missense

A allele has probably damaging
PolyPhen score and damaging
SIFT and CADD scores

A variant found in study of
ectrodactyly patients

T allele has a damaging
Polyphen, SIFT and CADD
scores

A allele is associated with NTD

T allele PolyPhen, SIFT and
CADD predictions are
damaging, and also found in
ASD individuals

T allele has probably Damaging
PolyPhen and damaging CADD
score

T allele found in ASD patients

T allele associated with
bicuspid aortic valve congenital
defects

T allele with bicuspid aortic
valve and aortopathy

A allele is associated bicuspid
aortic valve and aortopathy

C allele is associated with
cerebral infarction and
mandibular prognathism

T variant has a damaging
PolyPhen and CADD
prediction

G allele leads to a significant
alternation to protein structure

T allele has damaging SIFT and
CADD Prediction

G allele has damaging SIFT
and CADD prediction
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18.73

0.004

17.71

28.9

27.4
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11.53
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23.8
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0.17

23.5

14.94

14.7

12.82

1310.22

111
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25.74

184.3

90.59

235.46

47.18

75.92

76.42

12.17

6.82

6.78

14.68

37.51

3.10x10
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4.00x10°8
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2.60x10°

9.60x104

2.13x10%0
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5.70x101t
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RYR2*
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SFRP4*
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WNT1*
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Missense

Silent

Missense

Missense

Missense

Missense

Missense

Missense

Missense

Missense

Missense

Silent

Missense

Silent

T variant is associated with
ASD and partial loss of protein
function and dendritic
arborisation

A allele is associated with
reduced risk of non-syndromic
cleft lip and palate

A allele has damaging
PolyPhen, SIFT and CADD
score

C allele has a probably
damaging polyphen score

T allele has damaging
PolyPhen, SIFT and CADD
predictions

T allele has damaging PolyPhe
and CADD scores

A allele has probably damaging
PolyPhen score and damaging
SIFT and CADD score

A allele results in increased Ca?*
oscillation in response to caffeine
and associated with
arrhythmogenic right ventricular
cardiomyopathy

The A allele associated with
channel destabilization,
increased intracellular Ca?*
oscillation, cardiac arrhythmias
and ventricular tachycardia

T allele is associated with
failing hearts

T allele has probably Damaging
PolyPhen and damaging CADD
score

G allele found in patients of
Waardenburg Type | and |1
Syndromes

A allele results in an overactive

protein, and found in ASD
patients

A allele is associated with hip
BMD
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(0.016)

920/10016
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(0.0634)

9766/10016
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(0.71)

28/10016
(3x107)

3116/10016
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7.05

7.34

434.46

15.16

171.8

9.79
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WNT8A*
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3’ UTR

Missense
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C

G

G allele stabilizes the beta-
catenin complex

A allele associated with
Odontoonychodermal dysplasia

G allele increases gene
expression and associated with
increased risk of fracture

C allele is associated with
lower BMD and fractures

A allele has a probably
damaging polyphen score and
damaging SIFT score

A allele has damaging SIFT
and CADD scores

G allele has damaging SIFT
and CADD scores

T allele is associated with
Mayer-Rokitansky-Kuster-
Hauser Syndrome

[109]

[110]

[59,111]

[60]

[62]

45/46
(0.98)

1/46 (0.02)
31/46

(0.67)

32/46
(0.70)

2/46 (0.04)

1/46 (0.02)

1/46 (0.02)
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* Directly regulated by retinoic acid

7 Upstream or downstream of retinoic acid-controlled pathways



