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Figure S1. Pairwise Games-Howell test for seven variant categories across five different
SNP sets

Panels (A) to (G) depict the results of Welch’s F-test from ANOVA, conducted to determine
whether there is a mean difference across comparison groups. Subsequently, the non-
parametric Games-Howell test was used to evaluate whether pairwise mean rank differences
exist in the absolute SAD scores between the five variant categories: AD-sign, SCZ-sign, OFC-
low, OFC-medium, and OFC-sign. In each sub-panel, only the comparison groups with
significant Prpr-adjusted p-values are highlighted.
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Figure S2. Number of SNP by variant category for five different SNP sets

Number of variants from five different categories AD-sign, SCZ-sign, OFC-low, OFC-medium,
and OFC-sign stratified by variant category.
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Figure S3. LEF1 in UCSC from Cotney lab craniofacial Genome Browser for
transcriptome and epigenomic features for craniofacial tissue from Carnegie stages CS
13 to CS 22.



Bcake

chr:

CMNCC-2_25state
CE13combimed_25stabs

roo00] 1sgscioon| eesscoocl| 18,700,000

18.F1I].III]I:I| 18,720,000

[=T]
720,000

18,720,000] 18

CE14-combined_25saee
CE15-combined_25saee
CE1T-combined_2Sstate | [ | [ | [ | 1
CE20-12104_25stane
mpute_C317-combined_Dhlase:
" " 2
mpube_C3 17-combined_HZAZ
" - "
mpute_C317-combined_H3HTac
it 3
- Ee—— —ruia o s e 1 v —
mpute_C217-combined_H2 KSac
prom L i’
mpute._t T-combdned_|
a0~
CHCC-2RNA
o_ul | . . e
a0~
TE13-13365AMA
o_ .I.i.h||- NN | . vl . - .
an-
CE14-124DBRMA
L=l 1
40-
TE15-13000RMA
o_
an- ﬂ
CEIT-125BERMA
o ] i ] PR uull. imumhus bl S Ll
an- ”'l|
CE2Z_PE_FERMA
o_
an-
HE-IRNA
o_ ' L bl
Fm-:l. Y Y Y Y Y > Y Y Y > Y Y Y > Y Y > Y Y Y Y 3 Y _
i L L R L L L L A A LU L AL A L L L A L L
RafGeq Cursed o

OMIM Aleies
OMIM Genes
']

PAXT

ENCODE coRE: |
Layered HIK2TAC

Cons 100 Verts

Elephant

Chicken

H

Fl

%_tropicals.

Zebrafish
Cormrmon dbEMPY 155
Fepeatilasker)|

i

—-

i

LT

Iﬁﬂﬂil'rﬂﬂ'fﬁi A



Figure S4. PAX7 in UCSC from Cotney lab craniofacial Genome Browser for
transcriptome and epigenomic features for craniofacial tissue from Carnegie stages CS
13 to CS 22.
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Figure S5. Motif analysis of DeepFace variant rs56675509.
(A) SNP activity difference (SAD) for rs56675509 (G>C) associated with post-conception weeks

(pcw) increase for H3K27me3. The blue area of intensity is positively correlated with the SAD
score point density. The black line and grey confidence interval (95%) model the linear
relationship between SAD scores and pcw. P-value indicates the possibility of null hypothesis
that the coefficient is equal to zero is true. (B) Sequence logo stacks from top to bottom:
sequence logo of reference allele matching position weight matrix; Reference subsequences,
alternative allele subsequences, and sequence logo of SNP allele matching position weight
matrix. The best match reference sequence and alternative allele sequence for the motif
ZBTB14 were visualized. (C) UCSC genome browser for the rs56675509 and its surrounding
gene. The purple vertical line indicates the exact genomic region of 200 bps for (D) and (E). (D)
& (E) show the dynamic gain and loss of SAD score for all possible substitutions in each of the
200-bp genomic positions around the rs56675509 in pcw 4 and pcw 10, respectively. The
alteration between D & E is relatively small in figure. These SAD score dynamics were
visualized in three ways: 1) sequence logo weight by the loss of SAD across 200-bp sequence;
2) The blue and red lines indicate the minimum (loss) and maximum (gain) change among the
possible substitutions from reference allele; 3) The quantities in the heatmap display the change

in SAD after substituting nucleotide from reference allele.
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Figure S6. Motif analysis of DeepFace variant rs2302304.



(A) SNP activity difference (SAD) for rs2302304 (G>A) associated with post-conception weeks
(pcw) increase for H3K27ac. The blue area of intensity is positively correlated with the SAD
score point density. The black line and grey confidence interval (95%) model the linear
relationship between SAD scores and pcw. P-value indicates the possibility of null hypothesis
that the coefficient is equal to zero is true. (B) Sequence logo stacks from top to bottom:
sequence logo of reference allele matching position weight matrix; Reference subsequences,
alternative allele subsequences, and sequence logo of SNP allele matching position weight
matrix. The best match reference sequence and alternative allele sequence for the motif Nkx2-5
were visualized (C) UCSC genome browser for the rs2302304 and its surrounding gene. The
purple vertical line indicates the exact genomic region of 200 bps for (D) and (E). (D) & (E) show
the dynamic gain and loss of SAD score for all possible substitutions in each of the 200-bp
genomic positions around the rs2302304 in pcw 4 and pcw 10, respectively. The alteration
between D & E is relatively small in figure.These SAD score dynamics were visualized in three
ways: 1) sequence logo weight by the loss of SAD across 200-bp sequence; 2) The blue and
red lines indicate the minimum (loss) and maximum (gain) change among the possible
substitutions from reference allele; 3) The quantities in the heatmap display the change in SAD

after substituting nucleotide from reference allele.
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Figure S7. Motif analysis of DeepFace variant rs6495117.
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(A) SNP activity difference (SAD) for rs6495117 (T>C) associated with post-conception weeks
(pcw) increase for H2A.Z. The blue area of intensity is positively correlated with the SAD score
point density. The black line and grey confidence interval (95%) model the linear relationship
between SAD scores and pcw. P-value indicates the possibility of null hypothesis that the
coefficient is equal to zero is true. (B) Sequence logo stacks from top to bottom: sequence logo
of reference allele matching position weight matrix; Reference subsequences, alternative allele
subsequences, and sequence logo of SNP allele matching position weight matrix. The best
match reference sequence and alternative allele sequence for the motif EGR1 were visualized
(C) UCSC genome browser for the rs6495117 and its surrounding gene. The purple vertical line
indicates the exact genomic region of 200 bps for (D) and (E). (D) & (E) show the dynamic gain
and loss of SAD score for all possible substitutions in each of the 200-bp genomic positions
around the rs6495117 in pcw 4 and pcw 10, respectively. The alteration between D & E is
relatively small in figure. These SAD score dynamics were visualized in three ways: 1)
sequence logo weight by the loss of SAD across 200-bp sequence; 2) The blue and red lines
indicate the minimum (loss) and maximum (gain) change among the possible substitutions from
reference allele; 3) The quantities in the heatmap display the change in SAD after substituting

nucleotide from reference allele.
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Figure S8. Motif analysis of DeepFace variant rs11787407.



(A) SNP activity difference (SAD) for rs11787407 (A>G) associated with post-conception weeks
(pcw) increase for DNase. The blue area of intensity is positively correlated with the SAD score
point density. The black line and grey confidence interval (95%) model the linear relationship
between SAD scores and pcw. P-value indicates the possibility of null hypothesis that the
coefficient is equal to zero is true. (B) Sequence logo stacks from top to bottom: sequence logo
of reference allele matching position weight matrix; Reference subsequences, alternative allele
subsequences, and sequence logo of SNP allele matching position weight matrix. The best
match reference sequence and alternative allele sequence for the motif JUN/FOS were
visualized (C) UCSC genome browser for the rs11787407 and its surrounding gene. The purple
vertical line indicates the exact genomic region of 200 bps for (D) and (E). (D) & (E) show the
dynamic gain and loss of SAD score for all possible substitutions in each of the 200-bp genomic
positions around the rs11787407 in pcw 4 and pcw 10, respectively. These SAD score dynamics
were visualized in three ways: 1) sequence logo weight by the loss of SAD across 200-bp
sequence; 2) The blue and red lines indicate the minimum (loss) and maximum (gain) change
among the possible substitutions from reference allele; 3) The quantities in the heatmap display

the change in SAD after substituting nucleotide from reference allele.
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Figure S9. Motif analysis of DeepFace variant rs12075674.
(A) SNP activity difference (SAD) for rs12075674 (G>A) associated with post-conception weeks

(pcw) increase for DNase. The blue area of intensity is positively correlated with the SAD score
point density. The black line and grey confidence interval (95%) model the linear relationship
between SAD scores and pcw. P-value indicates the possibility of null hypothesis that the
coefficient is equal to zero is true. (B) Sequence logo stacks from top to bottom: sequence logo
of reference allele matching position weight matrix; Reference subsequences, alternative allele
subsequences, and sequence logo of SNP allele matching position weight matrix. The best
match reference sequence and alternative allele sequence for the motif AFP were visualized (C)
UCSC genome browser for the rs12075674 and its surrounding gene. The purple vertical line
indicates the exact genomic region of 200 bps for (D) and (E). (D) & (E) show the dynamic gain
and loss of SAD score for all possible substitutions in each of the 200-bp genomic positions
around the rs12075674 in pcw 4 and pcw 10, respectively. These SAD score dynamics were
visualized in three ways: 1) sequence logo weight by the loss of SAD across 200-bp sequence;
2) The blue and red lines indicate the minimum (loss) and maximum (gain) change among the
possible substitutions from reference allele; 3) The quantities in the heatmap display the change

in SAD after substituting nucleotide from reference allele.



