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: : Table 1: Probable pathogenic genetic variants observed in the affected families.

* Orofacial clefts (OFCs) are the most frequent congenital paiod J ———

craniofacial anomalies that occur during embryonic ||famiym Genetically predicting

- . . Determined sex Gene Ref Alt Genotype HGVSc (Variant) HGVSp Pathogenicity Syndrome/ Expression pattern
development a‘nd are CharaCterlSEd by Incomplete fUSIOn Of GH20130796-1  M(XY) RGPD5 ( De Novo) G A G/A c.4708G>A (Missense) p.Gly1570Arg 7 Nuclear transport
the pa|ate, |ip, or both. FAM90A26 ( De Novo) AT A A/A c.10del (Frameshift) p.Cys4ValfsTer12 N/A Nucleic acid binding
- - - . GH20140599-1  M(XY) FOXD4L1 ( De Novo) A C A/C c.329A>C (Missense) p.Tyr110Ser 9 Regulate neural ectoderm

* InCIdence IS ~1/7OO I|Ve blrths' FAM170A ( De Novo ) T C T/C c.791T>C (Missense) p.Met264Thr 7 Vater/vacterl Association (VACTERL)
o Congenita| limb malformations are the second most DLG1 ( De Novo ) C T c/T c.1730G>A (Missense) p.Arg577GIn 6 Cleft Lip/palate (FLP)

] ] ] ] ANKRD1 ( De Novo ) G A G/A c.472C>T (Missense) p.His158Tyr 11 Dilated Cardiomyopathy (DCM)
prevalent birth defect, affecting ~4.48/10,000 live births coteoteer  roon Ectrodactyly, Ectodermal Dysplasia, and Cleft Lip/palate
globa”y, It can occur In Isolatlon or as part Of a Syndrome. - TP63 ( De novo ) C T C/T c.1027C>T (Missense) . p.Arg343Trp 11 Syndro-me3(EEC3)

GH20172514-1  F(XX) NIPBL( Novel ) ATG A ATG/A c.7617_7618del (Frameshift) p.Ser2540ProfsTer21  N/A Cornelia De Lange Syndrome 1 (CDLS1)
GH20207031-1  F(XX) MYH3 ( De novo ) C T C/T c.2015G>A (Missense) p.Arg672His 9 Arthrogryposis, Distal, Type 2a (DA2A)
GH20207087-1  F(XX) FGFR2 G C G/C c.755C>G (Missense) p.Ser252Trp 10 Apert Syndrome (APRS)
GH20218082-1 M(XY) TRIM74 ( De Novo ) G A G/A c.487C>T (Stop gained) p.Argl63Ter Williams-Beuren Syndrome (WBS)
TRIM73 ( De Novo ) C T C/T c.487C>T (Stop gained) p.Argl63Ter Williams-Beuren Syndrome (WBS)
GH20228117-1 M(XY) PRDM9 ( De Novo / Novel ) C CTG C/C €.2272_2273insTG (Frameshift) p.Arg758LeufsTer182 N/A Smith-Magenis Syndrome (SMS)
Ectrodactyly, Ectodermal Dysplasia, and Cleft Lip/palate
Sl [ TP63 C T C/T c.952C>T (Missense) p.Arg318Cys 11 Syndrome 3 (EEC3)
NB: Top candidate genes in each family have been highlighted in green. There were no paternal samples for families 4 and 9. All other
samples and data were from case parent trios.
A B A
- 1 : A Ll A GH20228145 GH20218082
_, . . 4 Y G N~ X X 3
Figure 1: Types of OFCs. (A) Cleft lip (CL). (B) Cleft palate only ® O " . e
: 3
(CP). (C) Cleft lip and Palate (CLP) [Gowans et al., 2018] ’ ’ ’

1 Week ID  Source Term ID S Term Name Padj (query_1)

2 CORUM CORUM:4869 beta(1)-AR receptosome (ADRB1-SAP97-AKAP79:
3 CORUM CORUM:3209 LIN2-SAP97 complex
1 Y r 7 mo nths 2 Weeks / 1 4 HP HP:0012881 Abnormal labia majora morphology
5 HP HP:0007678 Lacrimal duct stenosis
6 HP HP:0000058 Abnormal labia morphology
/ 7 HP HP:0000198 Absence of Stensen duct
8 HP

T 1 Phenotypes: e e wmoes oo o
% Phenotypes: Right complete CLP, - e ZEE:E!EZT;M ;pai ,,,,,
: % LN Complete bilateral CLP, Right clubfoot, S e
Fl l_J re 2 T es O.I: L| m b anom a.l | es ( A) CI u b.I: oot Ectrodactyly, Legend: Syndactyly of the 3 middle left toes, k?fgzg:(./.)- Unaffected (o/o) g | e
g . yp Ectodermal dysplasia Affected(e/m); Unaffected (o/n) Malformation of both fingers ’ v Wi ?SZZZ’ZZ;;SZ ZZZZZ

(B) Symbrachydactyly/syndactyly (C) Ectrodactyly [Gowans et e T et
| 2025 C PR % & & & 4 & & & & @ & . 2w romss ot
a [ ] ’ ] TP63 23 HP HP:0011479

H.SAPIENS iMNRRPILIIVTLETRDGQVLGRRCFEAR] CACPG JEDS IRKQQVSDSTENGDG1
PTROGLODYTES iMNRRPILIIVTLETRDGQVLGRRCFEAR] CACPG EDS |IRKQQVSDSTENGDGT
MUTATED iMNRRPILIIVTLETRDGQVLGRRCF CACPG EDS IRKQQVSDSTKENGDGT
C.LUPUS FAMILIARIS iMNRRPILIIVTLETRDGQVLGRRCF CACPG JEDS |RKQQVSDSAKNGDG1
M.MUSCULUS iMNRRPILIIVTLETRDGQVLGRRCF CACPG DEDS IRKQQVSDSAKNGDGT
. . . . . RNORVEGICUS fMN PILIIVTL|T||GQVLG CFI CACPG|||| DEDS | QQVS|SA NGDGT
To determine the genetic etiology of syndromes associated with | == S A RS-
. . ] .. . . E ' 0 w 0 %0 100 120 w0 160 0
OFCs co-occurring with limb abnormalities in a Ghanaian cohort MYHS  w
: " H.SAPIENS SFQTVSALFRENLNKLMSNLRTTHPHFYRE! IPNETKTPGAMEHSLVLHQLRCNGVLEG
employlng WhOIe exome SequenCIng MUTATED SFQTVSALFRENLNKLMSNLRTTHPHFYHE! IPNETKTPGAMEHSLVLHQLRCNGVLEG
PTROGLODYTES SFQTVSALFRENLNKLMSNLRTTHPHF | IPNETKTPGAMEHSLVLHQLRCNGVLEG
C.LUPUS FAMILIARIS SFQTVSALFRENLNKLMSNLRTTHPHF | IPNETKTPGAMEHSLVLHQLRCNGVLEG
MMUSCULUS SFQTVSALFRENLNKLMSNLRTTHPHF | IPNETKTPGAMEHSLVLHQLRCNGVLEG
RNORVEGICUS SFQTVSALFRENLNKLMSNLRTTHPHF I | IPNETKTPGAMEHSLVLHQLRCNGVLEG
BTAURUS SFQTVSALFRENLNKLMSNLRTTHPHF I'IPNETKTPGA SLVLHQLRCNGVLEG
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Figure 6: Whole exome sequence, bioinformatics and pedigree analyses. A | | s < 2o 70 -’ WA~
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and B: Pedigrees of families GH20228145 and GH20218082, representing N ,;,), P . A
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families 9 and 7, respectively, in Table 1. C to F: Structural and evolutionary -
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Figure 7. Spatiotemporal gene expression analysis during mouse development B:
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Genomic DNA | | _ _ _ _ g:Profiler, Pathway interaction
Fragmentation Library A: Temporal expression heatmap for candidate genes. B: Anatomical expression| | network, C: Protein-Protein Interaction

Sample Preparation matrix for candidate genes. (PPI) Network Analysis. D: Hub Genes
é NB: Nine of thirteen candidate genes shown based on MGI database availability.
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Figure 5: Whole exome sequencing workflow.
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