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Fig S1. Implicated genes across broad facial regions from recent GWAS of common genetic
variants (White et al. 2020 1)
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Fig S2. Q-Q plot of gene-based MultiSKAT tests by facial module. Genomic inflation factor A
is shown at the top left corner of each subfigure. There was little evidence for systematic inflation

in p-values.
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Fig S2. Q-Q plot of gene-based MultiSKAT tests by facial module (Cont)
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Fig S2. Q-Q plot of gene-based MultiSKAT tests by facial module (Cont)
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Fig S3. FUMA enrichment results

a) GO biological process Proportion of overlapping g richment P-value

genes in gene sets

GO_IRON_ION_TRANSPORT -]
GO_TRANSITION_METAL_ION_TRANSPORT -
GO_TRNA_METABOLIC_PROCESS —
GO_POSITIVE_REGULATION_OF_PHOSPHORUS_METABOLIC_PROCESS -
GO_IMMUNE_RESPONSE —

GO_GLAND_DEVELOPMENT -

GO_INFLAMMATORY_RESPONSE -
GO_AMIDE_BIOSYNTHETIC_PROCESS —
GO_NCRNA_METABOLIC_PROCESS

GO_REGULATION_OF CELLULAR_PROTEIN_LOCALIZATION -
GO_PEPTIDE_METABOLIC_PROCESS -
GO_REGULATION_OF_PHOSPHORUS_METABOLIC_PROCESS
GO_METAL_ION_TRANSPORT —
GO_POSITIVE_REGULATION_OF_MOLECULAR_FUNCTION -
GO_CELLULAR_AMIDE_METABOLIC_PROCESS -
GO_IMMUNE_SYSTEM_PROCESS -

GO_CATION_TRANSPORT —

GO_REGULATION_OF PROTEIN_LOCALIZATION
GO_CELLULAR_RESPONSE_TO_ENDOGENOUS_STIMULUS —
GO_ORGANONITROGEN_COMPOUND_BIOSYNTHETIC_PROCESS
GO_PROTEIN_COMPLEX_BIOGENESIS
GO_POSITIVE_REGULATION_OF_PROTEIN_MODIFICATION_PROCESS -
)_POSITIVE_REGULATION_OF_CELLULAR_COMPONENT_ORGANIZATION -
GO_DEFENSE_RESPONSE -

GO_ION_TRANSPORT -
GO_MOVEMENT_OF_CELL_OR_SUBCELLULAR_COMPONENT -
GO_REGULATION_OF CELLULAR_LOCALIZATION
GO_REPRODUCTION -

GO_NEGATIVE_REGULATION_OF RESPONSE_TO_STIMULUS —
GO_MACROMOLECULAR_COMPLEX_ASSEMBLY

overlapping genes

T T
el
S O

b) GO molecular function

Proportion of overlapping
genes in gene sets

GO_SIGNALING_RECEPTOR_ACTIVITY
GO_RECEPTOR_BINDING
GO_RECEPTOR_ACTIVITY
GO_SIGNAL_TRANSDUCER_ACTIVITY
GO_PROTEIN_DIMERIZATION_ACTIVITY

c) GWAS catalog

Proportion of overlapping
genes in gene sets

LDL cholesterol
Diastolic blood pressure
Crohn's disease

Enrichment P-value

overlapping genes

Enrichment P-value

overlapping genes




Fig S4. GTEXx expression of MultiSKAT significant genes in tissues relevant to facial
morphology. Dendrogram denotes similarity in expression level. TPM, transcripts per million
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Fig S5. Magnitude of variant effect on facial modules, quantified by the Euclidean distance
between averaged faces of different genotype groups. The 95% confidence interval was
obtained by 5000 bootstraps. The farther away the blue (common) or red (low-freq) rectangular
boxes fall from line x=0, the larger the group distances and the greater the magnitude of effects.
Common variants that yielded significant GWAS association in the same cohort with the same
modules are used as a comparison to low-frequency variants. Genotype groups column indicates
the two groups of people of whom the faces were averaged and distance was computed. For
example, 0 vs 1/2 means major allele homozygotes vs the remaining. The following two columns
indicate sizes of the two groups in comparison. Low-frequency variants had large effects compared
to previously reported common variants, although this could be a result from the much smaller
size of carrier group and may not reflect genuine greater effects of low-frequency variants.
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