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Supplementary Figures

Supplementary Figure 1. The distribution of participating collaborators across world map

Supplementary figure 1 depicts the countries from which various international collaborators participated in this study. Yellow color depicts number
of included cases per country, from light as low to dark as high.



Supplementary Figure 2. Genomic positions of splice and other non-coding variants (variants n = 31, cases n = 59)
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Genomic Position (NC_000023.11)
Supplementary figure 2 shows the distribution of splice variants. If more than one case with a specific variant was present, the number in brackets
indicates the number of cases. A dotted line marks the genomic position of the first nucleotide. Genomic positions are provided according to the

X chromosome reference sequence (NC_000023.11, GRCh38). Exons (dark red) and introns (grey) are represented on the x-axis as E1 to E11 and
I1 to 110, respectively.



Supplementary Figure 3. Distribution of missense variants in this study compared to AlphaMissense predictions across PDHAI gene
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Kernel density plot showing the distribution of missense variants identified in this study (red fill) compared with AlphaMissense predictions of
variant pathogenicity (colored lines). Vertical lines indicate exon boundaries based on PDHA reference transcript NM_000284.3



Supplementary Figure 4. Coding variant distribution among PDHAI exons in the cohort and gnomAD database
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Supplementary figure 4 shows the frequency of coding variants (variants per base pair) for each exon (Exon 1-Exon 11) in the cohort (all,
females, and males) compared to the gnomAD database. Observed-to-Expected (O/E) ratios and corresponding p-values of Poisson test are
annotated for each exon. The gnomAD dataset was filtered to include only rare variants with an allele frequency < 0.1% and exclude variants
classified as “Benign” or “Likely benign” in ClinVar. Additionally, non-coding variants were removed based on VEP annotations, including



UTR variants, intronic or splice variants, and synonymous variants. The variants were assigned to exons based on their genomic positions
corresponding to transcript ENST00000422285.7



Supplementary Figure 5. Age at presentation stratified by gender and variant type
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Supplementary Figure 5. Age at presentation stratified by gender and variant type (continued)

Age at presentation stratified by variant type (n = 460)
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Supplementary Figure 5. Age at presentation stratified by gender and variant type (continued)
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Supplementary Figure 5. Age at presentation stratified by gender and variant type (continued)

Age at presentation stratified by gender and missense or indel variants (n = 346)
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Supplementary Figure 5. Age at presentation stratified by gender and variant type (continued)

Age at presentation stratified by the most common variants in males (n = 92)
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Supplementary Figure 5. Age at presentation stratified by gender and variant type (continued)

Age at presentation stratified by missense variants in males (n = 147)
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Supplementary Figure 5. Age at presentation stratified by gender and variant type (continued)

Age at presentation stratified by missense variants in females (n = 113)
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Supplementary figure 5 shows the age at presentation in relation to gender (A), the type of variant (B) and in combination with gender (C-G). Each
dot represent a single case. For each subgroup, the median age and interquartile range (IQR) are shown, with only significant p-values displayed.
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Dashed lines and neighbouring p-values indicate additional comparisons between subgroups. Regions between p.Metl to p.Ala34 and p.Leu319
to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape), the rest as NMD-predicted region. Indels —
small in-frame insertions or deletions.

17



Supplementary Figure 6. Distribution of age at last report and subset selection for survival analysis

All cases with available age at last report (alive, deceased, or not stated) (n = 622)
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Supplementary figure 6 illustrates the filtering process used to define the cohort for survival analysis. A shows all cases with known age at last
report; B restricts to those with known survival status; C applies survival analysis inclusion criteria with known sex, age at presentation; and D
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additionally excluded cases without prenatal (perinatal) data. The < 18-year cut-off for final selection was applied to satisfy the 10% rule in
Kaplan-Meier analysis across all possible subsets for survival analysis.
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Supplementary Figure 7. Significant predictors of prenatal or perinatal findings
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Supplementary figure 7 presents forest plots showing the odds ratios (ORs) from logistic regression analyses of various findings corresponding to
supplementary tables 18-21. Significant ORs with their 95% confidence intervals (CIs) are highlighted in red, with corresponding annotations of
the OR, CI, and p-value. Non-significant associations are displayed in grey without annotations. Regions between p.Metl to p.Ala34 and p.Leu319
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to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape), the rest as NMD-predicted region. Dotted
line marks OR = 1. Number of cases in a given subanalysis is provided in brackets above the forest plots. pR? — Nagelkerke’s pseudo R2.

21



Supplementary Figure 8. Significant predictors of neonatal presentation in males and females
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Supplementary figure 8 presents forest plots showing the odds ratios (ORs) from logistic regression analysis of neonatal presentation stratified by
sex, corresponding to supplementary tables 22, 23. Significant ORs with their 95% confidence intervals (CIs) are highlighted in red, with
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corresponding annotations of the OR, CI, and p-value. Non-significant associations are displayed in grey without annotations. Regions between
p-Metl to p.Ala34 and p.Leu319 to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape), the rest as
NMD-predicted region. Dotted line marks OR = 1. Number of cases in a given subanalysis is provided in brackets above the forest plots. pR? —

Nagelkerke’s pseudo R2.

23



Supplementary Figure 9. Multiple imputation sensitivity survival analysis of known and undefined cases with Kaplan-Meier estimator
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Supplementary figure 9 shows Kaplan-Meier survival curves illustrating the results of a multiple imputation sensitivity analysis for censored cases
under varying assumptions. The red curve represents cases with known survival status (either alive or dead) at the last report (n = 242). The blue
curve represents cases where unknown outcome cases with available age at last report were assumed to be alive until the end of follow- up and
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analysed combined with known cases (n = 414), yielding unrealistic survival. Other curves depict the addition of undefined cases with different
annual death probabilities, ranging from 5% (green dashed) to 100% (dark gray), to known cases (n = 242), with high death probabilities drastically
reducing survival probabilities. None of the theoretical outcomes of undefined cases matched known cases (red curve), highlighting how survival
analysis is fundamentally affected when undefined cases are included with unverified survival data. Survival analysis was confined to 18 years
follow-up (supplementary figure 2C). Multiple imputations for undefined cases were performed using a probabilistic simulation approach. For
each undefined case, hypothetical survival times were generated in daily intervals, starting from the last known age up to a maximum of 18 years.
A predefined daily death probability (0.00014, 0.00029, 0.00045, 0.000611, 0.00079, 0.00189, 0.00379, 1 for an annual probability of 5%, 10%,
15%, 20%, 25%, 50%, 75%, 100%, respectively) was applied, and survival status at each interval was determined using random draws from a
binomial distribution. The earliest hypothetical death age was recorded if death occurred; otherwise, cases were retained as censored beyond the
follow-up period. This imputed data was combined with known cases, and Kaplan-Meier survival curves were estimated to account for the
inclusion of undefined cases under different imputation scenarios. Covariate analysis was not performed.
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Supplementary Figure 10. Significant predictors of developmental delay, intellectual disability, muscle hypotonia, and hypertonia
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Supplementary figure 10 presents forest plots showing the odds ratios (ORs) from logistic regression analyses of various clinical findings
corresponding to supplementary tables 28, 29, 33, 34. Significant ORs with their 95% confidence intervals (Cls) are highlighted in red, with
corresponding annotations of the OR, CI, and p-value. Non-significant associations are displayed in grey without annotations. Regions between
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p-Metl to p.Ala34 and p.Leu319 to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape), the rest as
NMD-predicted region. Dotted line marks OR = 1. Number of cases in a given subanalysis is provided in brackets above the forest plots. pR? —
Nagelkerke’s pseudo R2.
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Supplementary Figure 11. Clinical phenotype homogeneity in cases with the most common variants (at least 10 cases per variant)
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Supplementary Figure 11. Clinical phenotype homogeneity in cases with the most common variants (at least 10 cases per variant)
(continued)

Clinical phenotype homogeneity in the most common variants in females

Variants with 2 10 female cases. Percentages represent clinical phenotype frequency per variant. Asterisk (*) indicates statistical significance (p < 0.05)
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The heatmap illustrates clinical phenotype homogeneity across the most common PDHA I variants in males (A) and females (B) ( > 10 cases per
variant). Each tile represents the proportion of individuals with a specific clinical feature for a given variant. Homogeneity was measured as 1 —
Shannon entropy (H), with darker blue indicating higher clinical uniformity. The percentage indicates how frequently the phenotype occurred
within that variant subgroup. Asterisks mark statistically significant (p < 0.05) frequency deviation from a theoretical equal distribution (Binomial
test). Abnormal movements include these phenotypes: HP:0004305, HP:0100022, HP:0001288, HP:0100660, HP:0001251, HP:0001332.
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Supplementary Figure 12. Significant predictors of microcephaly, seizures, feeding difficulties, and dysmorphic features

Predictors of microcephaly (n = 315, pR? = 0.362) Predictors of seizures (n = 305, pR? = 0.233)
' OR = 3.61 (95% Cl: 1.508, 9.453), p = 0.006 | OR=3.32(95% Cl: 1.501, 7.876), p = 0.004
Infantile presentation (n =121) F L 1 Infantile presentation (n = 121) ! L.—i
OR = 4.9 (95% Cl: 2.018, 12.916), p < 0.001 i OE =5.03 (95% Cl: 2.217, 12.216), p < 0.001
Neonatal presentation (n = 146) I < 1 N | pr ion (n=132) !

OR = 1.25 (95% Cl: 0.137, 0.455), p < 0.001 | OR = 0.52 (95% CI: 3.296, 0.907), p = 0.022
Males (n =112) : Males (n = 122) ¢
OR =0.17 (95% Cl: 0.087, 0.329'), p <0.001 : Oli =0.26 (95% Cl: 0.]28, 0.516), p < 0.001
Unpublished (n = 231) : Unpublished (n = 243) t

OR =0.38 (95% CI: 0.146,0.948), p = 0.042

Indels (n = 27) i Indels (n = 27) —_——
_ ' . ' . OR = 8.76 (95% Cl: 1.644, 162.49), p = 0.040 .
Splice (n = 16) v Splice (n = 15) ! F < |
Frameshift or nonsense ; OR =3.29 (95% Cl: 1.319, 8.894), p = 0.014 Frameshift or nonsense
NMD-escape region (n = 32) N b NMD-escape region (n = 32)
Frameshift or nonsense . Frameshift or nonsense

'

NMD-predicted region (n = 44) NMD-predicted region (n = 44)

04 1 10 0.1 1 10
A Odds Ratio (OR) B Odds Ratio (OR)
Predictors of feeding difficulties (n = 287, pR? = 0.328) Predictors of dysmorphic features (n = 281, pR? = 0.339)
OR = 0.21 (95% Cl: 0.046, 0.786), p = 0.029 !

Variants in exon 3 (n = 24)

) OR =5.79 (95% CI: 1.485, 38.897), p = 0.027
Variants in exon 4 (n = 19) i Infantile presentation (n = 138) k @ {

Variants in exon 5 (n = 43)

Variants i 6(n=14
ariants in exon 6 (n = 14) OR = 17.05 (95% Cl: 4.547, 112.72), p < 0,001
b ° i

. ) Neonatal presentation (n = 99)
Variants in exon 7 (n = 32)

Variants in exon 8 (n = 22)
Variants in exon 9 (n = 19) E Males (n = 113) OR =0.41 (95% ClI: 0.198, 0,:799), p=0.011
1 ales (n = ——
Variants in exon 10 (n = 58) ) {
OR =2.91 (95% Cl: 1.23, 7.366), p = 0.018

Infantile presentation (n = 104)

' OR =4.79 (95% CI: 2.039, 12.065), p < 0.001 OR =0.12 (95% CI: 0.053, 0.26), p < 0.001 1
Neonatal presentation (n = 135) 1 F . o 41 Unpublished (n = 228) ——o— 1

OR = 0.1 (95% CI: 0.042, 0.225), p < 0.001

Unpublished (n = 223)

0.1 1 1
c Odds Ratio (OR) D Odds Ratio (OR)

Supplementary figure 12 presents forest plots showing the odds ratios (ORs) from logistic regression analyses of various clinical findings
corresponding to supplementary tables 35-38. Significant ORs with their 95% confidence intervals (Cls) are highlighted in red, with corresponding
annotations of the OR, CI, and p-value. Non-significant associations are displayed in grey without annotations. Regions between p.Metl to p.Ala34
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and p.Leu319 to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape), the rest as NMD-predicted
region. Dotted line marks OR = 1. Number of cases in a given subanalysis is provided in brackets above the forest plots. pR?> — Nagelkerke’s
pseudo R2.
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Supplementary Figure 13. Significant predictors of abnormal movements, peripheral neuropathy, visual impairment, and abnormal
skeletal morphology
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Supplementary figure 13 presents forest plots showing the odds ratios (ORs) from logistic regression analyses of various clinical findings
corresponding to supplementary tables 39-41, 43. Significant ORs with their 95% confidence intervals (CIs) are highlighted in red, with
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corresponding annotations of the OR, CI, and p-value. Non-significant associations are displayed in grey without annotations. Regions between
p-Metl to p.Ala34 and p.Leu319 to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape), the rest as
NMD-predicted region. Dotted line marks OR = 1. Number of cases in a given subanalysis is provided in brackets above the forest plots. pR? —
Nagelkerke’s pseudo R2. Abnormal movements include these phenotypes: HP:0004305, HP:0100022, HP:0001288, HP:0100660,

HP:0001251,HP:0001332.
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Supplementary Figure 14. Significant predictors of cerebral atrophy, basal ganglia findings, corpus callosum malformations, and
ventriculomegaly or hydrocephalus
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Supplementary figure 14 presents forest plots showing the odds ratios (ORs) from logistic regression analyses of various CNS findings
corresponding to supplementary tables 48-51. Significant ORs with their 95% confidence intervals (Cls) are highlighted in red, with corresponding
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annotations of the OR, CI, and p-value. Non-significant associations are displayed in grey without annotations. Regions between p.Metl to p.Ala34
and p.Leu319 to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape), the rest as NMD-predicted
region. Dotted line marks OR = 1. Number of cases in a given subanalysis is provided in brackets above the forest plots. pR?> — Nagelkerke’s

pseudo R2.
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Supplementary Figure 15. Summary of the most common laboratory findings
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Supplementary figure 15 shows the most common laboratory findings among all cases; where applicable, HPO (Human Phenotype Ontology)
codes are provided next to each finding. Findings are listed in decreasing frequency from the top.
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Supplementary Figure 16. Enzyme activity in fibroblasts stratified by sex, variant type, affected exon and age at presentation
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Supplementary Figure 16. Enzyme activity in fibroblasts stratified by sex, variant type, affected exon and age at presentation (continued)
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Supplementary Figure 16. Enzyme activity in fibroblasts stratified by sex, variant type, affected exon and age at presentation (continued)

Residual PDHc enzyme activity in fibroblasts in males stratified by affected exon
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Supplementary Figure 16. Enzyme activity in fibroblasts stratified by sex, variant type, affected exon and age at presentation (continued)

Residual PDHc enzyme activity in fibroblasts in females stratified by affected exon
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In supplementary figure 16 residual PDHc enzyme activity (range 0-100%) in fibroblasts is shown for: (A) males and females grouped by variant;
(B) males and females grouped by age at first presentation presentation (neonatal [0-28 days], infantile [29 days — 12 months], or childhood [1-13
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years]); (C) in males grouped by affected exon; (D) in females grouped by affected exon. Only significant comparisons are shown. Regions
between p.Metl to p.Ala34 and p.Leu319 to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape),
the rest as NMD-predicted region. Indels — small in-frame insertions or deletions.
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Supplementary Tables

Supplementary Table 1. Critical appraisal of case reports selected for case inclusion

Case report (reference) Case ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
Endo H et al., 1989! Pt#21 Yes No Yes Yes Yes No No Yes
Dahl H et al., 1990° Pt#20 Yes Yes Yes Yes Unclear Yes No Yes
Chun K et al., 19913 Pt#19 Yes Yes Yes Yes NA NA NA Yes
De Meirleir L et al., 19914 Pt#194 Yes Yes Yes Yes NA NA NA Yes
Endo H et al., 19915 Pt#227 Yes Yes Yes Yes No NA NA Yes
Ito M et al., 1992° Pt#226 Yes Yes No Yes No NA NA Yes
De Meirleir L et al., 19927 Pt#1023 Yes Yes Yes Yes NA NA NA Yes
Matthews P et al., 19933 Pt#159 Yes Yes Yes Yes NA NA NA Yes
Hansen L et al., 1993° Pt#160 Yes No Yes Yes NA NA NA Yes
Takakubo F et al., 19930 Pt#167 Yes No Yes Yes No NA NA Yes
Takakubo F et al., 1993"! Pt#168 Yes Yes Yes Yes NA NA NA Yes
De Meirleir L et al., 199312 Pt#217 Yes Yes Yes Yes No NA NA Yes
Naito E et al., 199413 Pt#1 Yes Yes Yes Yes Yes Yes No Yes
Naito E et al., 19944 Pt#40 Yes Yes Yes Yes NA NA NA Yes
Hansen L et al., 19943 Pt#223 Yes Yes Yes Yes Yes Yes No Yes
Dahl H et al., 199416 Pt#416 Yes Unclear Yes Yes NA NA NA Yes
Otero L et al., 19957 Pt#41 Yes Yes Yes Yes No NA NA Yes
Hemalatha S et al., 1995'8 Pt#181 Yes No Yes Yes NA No No Yes
Takakubo F et al., 1995" Pt#216 Yes Unclear Yes Unclear Unclear Yes No Yes
Lissens W et al., 1995%° Pt#224 Yes Unclear Yes Yes NA NA NA Yes
Ito M et al., 1995%! Pt#225 Yes Unclear Yes Yes Unclear NA NA Yes
Naito E et al., 19972 Pt#53 Yes Yes Yes Yes Yes Yes No Yes
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Supplementary table 1. Critical appraisal of case reports selected for case inclusion (continued)

Case report (reference) Case ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
Takahashi S et al., 1997 Pt#228 Yes Yes Yes Yes Yes Yes No Yes
Rubio-Gozalbo M et al., 1999% Pt#2 Yes Yes Yes Yes Yes Yes No Yes
Naito E et al., 1999% Pt#229 Yes Yes Yes Yes Yes Yes No Yes
Seyda A et al., 2001% Pt#450 Yes No Yes Yes NA NA NA Yes
Benelli C et al., 2002% Pt#464 Yes Unclear Yes Yes Yes Yes No Yes
Mine M et al., 2003 Pt#3 Yes No Yes Yes Yes No No Yes
Brown R et al., 2003% Pt#404 Yes Unclear Yes Yes NA NA NA Yes
Wada N et al., 2004%° Pt#529 Yes Yes Yes Yes No Yes No Yes
Silva M7 et al., 2004 Pt#533 Yes Yes Yes Yes NA NA NA Yes
Brivet M et al., 2005% Pt#528 Yes Yes Yes Yes NA NA NA Yes
Lee E et al., 2006* Pt#380 Yes Yes Yes Yes Yes Yes No Yes
Okajima K et al., 2006** Pt#387 Yes Unclear Yes Yes Yes Yes No Yes
Ridout C et al., 2008% Pt#371 Yes Yes Yes Yes Yes Yes No Yes
Ridout C et al., 20083¢ Pt#375 Yes Unclear Yes Yes NA NA NA Yes
Soares-Fernandes J et al., 200837 Pt#376 Yes Yes Yes Unclear No Unclear NA Yes
Sedel F et al., 2008 Pt#445 Yes Yes Yes Yes Yes Yes No Yes
Bachmann-Gagescu R et al., 2009 Pt#366 Yes Yes Yes Unclear Yes Yes No Yes
Silva MJ et al., 2009* Pt#536 Yes Yes Yes Yes Yes Yes No Yes
Coughlin C et al., 2010* Pt#345 Yes Unclear Yes Yes NA NA NA Yes
Tamaru S et al., 2012 Pt#161 Yes Yes Yes Yes Yes No No Yes
Koga Y etal., 2012% Pt#452 Yes Yes Yes Yes No Yes No Yes
Giribaldi G et al., 2012* Pt#465 Yes Unclear Yes Yes Yes Yes No Yes
Deeb K et al., 2014% Pt#258 Yes Yes Yes Yes NA NA NA Yes
Steller J et al., 20144 Pt#277 Yes Unclear Yes Yes Yes Yes No Yes
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Supplementary table 1. Critical appraisal of case reports selected for case inclusion (continued)

Case report (reference) Case ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
Kim J et al., 2014¥ Pt#1015 Yes Unclear Yes Yes NA NA NA Yes
Castiglioni C et al., 2015% Pt#252 Yes Yes Yes Yes No Yes NA Yes
Jauhari P et al., 2017% Pt#9 Yes Yes Yes Unclear Yes Yes No Yes
Kara B et al., 2017%° Pt#231 Yes Yes Yes Yes Yes Yes No Yes
Kim J et al., 2019 Pt#1014 Unclear Yes Yes Yes Yes Yes No Yes
MaY etal., 20213 Pt#166 Yes Yes Yes Yes NA NA NA Yes
Gong K et al., 2021 Pt#173 Yes Unclear Yes Yes Unclear Yes No Yes
Pavuluri H et al., 20223 Pt#146 Yes Unclear Yes Yes No Yes No Yes
Hayano S et al., 2023% Pt#164 Yes Yes Yes Yes Yes Unclear No Yes
Tanner et al., 2023 Pt#165 No No Unclear Yes NA NA NA Yes
De Gusmao C et al., 20237 Pt#175 Yes Yes Yes Yes Yes Yes No Yes
Croci C et al., 2023 Pt#172 Yes Yes Yes Yes NA NA NA Yes
Laxmi V et al., 2023% Pt#1006 Yes Yes Yes Yes Unclear Yes No Yes
Fecarotta S et al., 2024%° Pt#790 Yes Yes Yes Yes Yes Yes No Yes

Critical appraisal of included case reports was performed using the Joanna Briggs Institute (JBI) critical appraisal checklist:*! Q1 — “1. Were patient’s

demographic characteristics clearly described?”’; Q2 — “2. Was the patient’s history clearly described and presented as a timeline?”’; Q3 — “3. Was the current

clinical condition of the patient on presentation clearly described?”’; Q4 — “4. Were diagnostic tests or methods and the results clearly described?”’; Q5 — “5.

Was the intervention(s) or treatment procedure(s) clearly described?”’; Q6 — “6. Was the post-intervention clinical condition clearly described?”’; Q7 — ““7.
Were adverse events (harms) or unanticipated events identified and described?”’; Q8 — 8. Does the case report provide takeaway lessons?”. Case ID — unique

number of each case in this study’s cohort. NA — Not applicable.
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Supplementary table 2. Critical appraisal of case series selected for case inclusion

Case series (reference) Case ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 | Q10
Hansen L et al., 199162 Pt#195, Pt#196, Pt#197 Yes | Yes | Yes |[No |[No |Yes | U NA | No |NA
Wexler I et al., 199283 Pt#17, Pt#18 Yes | Yes | Yes | U U Yes | Yes | Yes | NA | NA
Dahl H et al., 199264 Pt#191, Pt#192 Yes | Yes | Yes [ No | No |Yes | U NA |No |NA

Pt#198, Pt#199, Pt#200, Pt#201, Pt#202, Pt#203,
Chun K et al., 1993% Pt#204, Pt#205, Pt#206, Pt#207 Yes | Yes | Yes | No No Yes | U NA | No NA
De Meirleir L et al., 1994%° Pt#42, Pt#43 Yes | Yes | Yes | U U Yes | Yes [ No | NA | NA
Awata H et al., 199457 Pt#189 Yes | Yes | Yes | U U Yes | U NA | NA | NA
Brown R et al., 1994 Pt#213 Yes | Yes | Yes |[No |[No |Yes | U NA | No |NA
Matthews P et al., 1994%° Pt#218, Pt#219, Pt#220, Pt#222 Yes | Yes | Yes | No No Yes | U NA | No NA
Takakubo F et al., 19957 Pt#22, Pt#23, Pt#24 Yes | Yes | Yes | U U Yes | U NA | NA | NA

Pt#25, Pt#26, Pt#27, Pt#28, Pt#29, Pt#30, Pt#31, Pt#32,
Chun K et al., 19957 Pt#33, Pt#34, Pt#35, Pt#36, Pt#37, Pt#38, Pt#39 Yes | Yes | Yes | U U Yes | U NA | U NA
Matsuda et al., 199572 Pt#208, Pt#209 Yes | Yes | Yes [ No | No |[Yes | U NA |No |NA
Fujii T et al., 199673 Pt#46, P47, Pt#48, Pt#49, Pt#50, Pt#51, Pt#52 Yes | Yes | Yes |[No |[No |Yes | U U U NA

Pt#151, Pt#152, Pt#153, Pt#154, Pt#155, Pt#156,
Lissens W et al., 199674 Pt#157, Pt#158 Yes | Yes | Yes [ No | No |Yes | U U No | NA
Tripatara A et al., 19967 Pt#178, Pt#179, Pt#180 Yes | Yes | Yes |[No |[No |Yes | U U NA | NA
Marsac C et al., 19977 Pt#147, Pt#148, Pt#149, Pt#150 Yes | Yes | Yes [ No |[No | Yes | Yes | Yes |No |NA
Wexler I etal., 199777 Pt#182, Pt#183, Pt#184, Pt#185, Pt#186, Pt#187, Pt#188 | Yes | Yes | Yes | U U Yes | Yes | Yes | NA | NA
De Meirleir L et al., 19987 Pt#54, Pt#55 Yes | Yes | Yes |[No [No |Yes | U U NA | NA
Otero L et al., 19987 Pt#210, Pt#211, Pt#212 Yes | Yes | Yes | No No Yes | U NA | No NA
Lissens W et al., 1999%° Pt#56, Pt#57 Yes | Yes | Yes [ No |No |[Yes [No |No |NA |NA

Pt#405, Pt#406, Pt#407, Pt#408, Pt#409, Pt#410,

Pt#411, Pt#412, Pt#413, Pt#414, Pt#415, Pt#417,

Pt#418, Pt#419, Pt#420, Pt#421, Pt#422, Pt#423,

Pt#424, Pt#425, Pt#426, Pt#427, Pt#428, Pt#429,

Pt#430, Pt#431, Pt#432, Pt#433, Pt#434, Pt#435,
Lissens W et al., 2000%! Pt#436, Pt#437, Pt#438, Pt#439, Pt#440, Pt#441 Yes | Yes | Yes | No No Yes | Yes | NA | Yes | NA
Naito E et al., 2001%? Pt#466, Pt#467, Pt#468, Pt#469 Yes | Yes | Yes | U U Yes | Yes | Yes | No | Yes
Naito E et al., 20025 Pt#462, Pt#463 Yes | Yes | Yes |[No |[No |Yes |Yes | U NA | Yes
Naito E et al., 20023 Pt#442, Pt#443, Pt#444 Yes | Yes | Yes | No |[No | Yes | Yes | Yes | No | Yes
Head R et al., 2004% P#388, Pt#389 Yes | Yes | Yes | No | No |Yes | Yes | Yes | No | NA
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Supplementary table 2. Critical appraisal of case series selected for case inclusion (continued)

Case series (reference) Case ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Pt#390, Pt#391, Pt#392, Pt#393, Pt#394, Pt#395,

Pt#396, Pt#397, Pt#398, Pt#399, Pt#400, Pt#401,
Cameron J et al., 20048 Pt#402, Pt#403 Yes | Yes | Yes | No | No Yes | Yes | Yes | No NA
Tulinius M et al., 2005%7 Pt#448, Pt#449 Yes | Yes | U U U Yes | Yes | Yes | No | NA
Willemsen M et al., 2006 Pt#381, Pt#382, Pt#383, Pt#384 Yes | Yes | Yes | Yes | U Yes | Yes | NA | No NA
Debray F et al., 2006% Pt#385, Pt#386 Yes | Yes | Yes | No No Yes | U NA | No NA
Strassburg H et al., 2006 Pt#470, Pt#471, Pt#472, PtH473 Yes | Yes | Yes | No | No Yes | Yes | Yes | No NA
Debray F et al., 2008°! Pt#373, Pt#374 Yes | Yes | Yes [ No | No |Yes | U U No | NA
Boichard A et al., 2008% Pt#377, Pt#378, Pt#379 Yes | Yes | Yes | No No Yes | Yes | Yes | No NA
Ostergaard E et al., 2009 Pt#367, Pt#368, Pt#369, Pt#370 Yes | Yes | Yes | No No Yes | U U No NA
Vasta V et al., 2009 Pt#1013 Yes | Yes | Yes [No [No |Yes |No |NA |No | Yes
Koene S et al., 2009% Pt#372 Yes | Yes | Yes | U U Yes | Yes | Yes | U NA
Rizza T et al., 2009°° Pt#1027 Yes | Yes | Yes [ No |[No | Yes | Yes | NA | No | Yes

Pt#346, Pt#347, Pt#348, Pt#349, Pt#350, Pt#351,

Pt#352, Pt#353, Pt#354, Pt#355, Pt#356, Pt#357,

Pt#358, Pt#359, Pt#360, Pt#361, Pt#362, Pt#363,
Quintana E et al., 2010%7 Pt#364, Pt#365 Yes | Yes | Yes |[No |[No |Yes |Yes | U No | NA
Egel R et al., 2010%® Pt#474 Yes | Yes | Yes | No |[No |[Yes |Yes | Yes [No | NA

Pt#278, Pt#279, Pt#280, Pt#281, Pt#282, Pt#283,

Pt#284, Pt#285, Pt#286, Pt#287, Pt#288, Pt#289,

Pt#290, Pt#291, Pt#292, Pt#293, Pt#294, Pt#295,

Pt#296, Pt#297, Pt#298, Pt#299, Pt#300, Pt#301,

Pt#302, Pt#303, Pt#304, Pt#305, Pt#306, Pt#307,

Pt#308, Pt#309, Pt#310, Pt#311, Pt#312, Pt#313,

Pt#314, Pt#315, Pt#316, Pt#317, Pt#318, Pt#319,

Pt#320, Pt#321, Pt#322, Pt#323, Pt#324, Pt#325,

Pt#326, Pt#327, Pt#328, Pt#329, Pt#330, Pt#331,

Pt#332, Pt#333, Pt#334, Pt#335, Pt#336, Pt#337,
Imbard A et al., 2011%° Pt#338, Pt#339 Yes | Yes | Yes |[No |[No |Yes | U NA |U Yes
Ah Mew N etal., 2011'% Pt#341, Pt#342, Pt#343, Pt#344 Yes | Yes | Yes |[No |[No |Yes | U NA | No |NA

Pt#453, Pt#454, Pt#455, Pt#456, Pt#457, Pt#458,
Glushakova L et al., 2011'! Pt#459, Pt#460, Pt#461 Yes | Yes [No |[No |[No |Yes |[No |[NA |U Yes
Magner M et al., 2011!% Pt#537, Pt#538 Yes | Yes | Yes |[No |[No |[No |U NA | No |NA
Prasad C et al., 2011!%3 Pt#340 Yes | Yes | Yes | No |[No |Yes | Yes | Yes |[No |U
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Supplementary table 2. Critical appraisal of case series selected for case inclusion (continued)

Case series (reference) Case ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

De Ligt J et al., 2012!* Pt#447 Yes | Yes | Yes | U U Yes | U NA |[Yes |U

Pt#475, Pt#476, PtHAT7, PtHAT8, PtH#479, Pt#480,
Pt#481, Pt#482, Pt#483, Pt#484, Pt#485, Pt#486,
Pt#487, Pt#488, Pt#489, PHH490, Pt#491, Pt#492,
Pt#493, Pt#494, PtH495, PHH496, PH497, Pt#498,
Pt#499, Pt#500, Pt#501, Pt#502, Pt#503, Pt#504,
Pt#505, Pt#506, Pt#507, Pt#508, Pt#509, Pt#510,
P#511, P#512, Pt#S13, PHHS514, PH#515, Pt#516,
Pt#517, Pt#518, Pt#S519, PH#520, Pt#521, Pt#522,

DeBrosse S et al., 2012!% Pt#523, Pt#524, Pt#525, Pt#526, Pt#527 Yes | Yes | Yes | U U Yes | Yes | U Yes | Yes
Pt#1016, Pt#1017, Pt#1018, Pt#1019, Pt#1020, Pt#1021,

Patel K et al., 20121 Pt#1022, Pt#1024, Pt#1025 Yes | NA | NA U U Yes | Yes | U Yes | Yes

Joost K et al., 2012197 Pt#944, Pt#1032 Yes | Yes | Yes | Yes | Yes | No No |No |U NA

Ferriero R et al., 2014'% Pt#253, Pt#254, Pt#255, Pt#256, Pt#257 Yes | Yes | U No |[No |Yes |No |NA |No | Yes

Zhu X et al., 2015'%° Pt#176 Yes | Yes | Yes | U U Yes | U NA |U Yes

Pt#259, Pt#260, Pt#261, Pt#262, Pt#263, Pt#264,
Pt#265, Pt#266, Pt#267, Pt#268, Pt#269, Pt#270,

Van Dongen S et al., 2015'!° Pt#271, Pt#272, Pt#273, Pt#274, Pt#275, Pt#276 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | NA
Alfadhel M et al., 2016'!! Pt#5, Pt#6 Yes | Yes | U Yes | Yes [No |[No |NA | No | Yes
Pronicka E et al., 2016'"? Pt#232, Pt#233, Pt#234, Pt#235 Yes | Yes | Yes | Yes | Yes | Yes | U NA |Yes | U
Pt#236, Pt#237, Pt#238, Pt#239, Pt#240, Pt#241,
Ciara E etal., 2016'3 Pt#242, Pt#243 Yes | Yes | Yes | Yes | Yes | Yes | U NA |Yes | U
Qin L etal., 2016'* Pt#244, Pt#245, Pt#246 Yes | Yes | Yes |[No |[No |Yes | U NA |No |U
Pirot N et al., 2016'"3 Pt#247, Pt#248, Pt#250 Yes | Yes | Yes |[No |[No |Yes | U NA | No |NA
Wang J et al., 201616 Pt#4 Yes | Yes | Yes | U U U U NA | U Yes
Asencio C et al., 2016'"7 Pt#251 Yes | Yes | Yes [ No |[No | Yes | Yes | NA | No | Yes
Yoshida T et al., 2017''® Pt#7, Pt#H8 U Yes | Yes |[No |[No |Yes |Yes | U NA | NA
Fang F et al., 2017'" Pt#58, Pt#59 Yes | Yes | Yes | Yes | Yes | Yes | Yes | No | Yes | Yes
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Supplementary table 2. Critical appraisal of case series selected for case inclusion (continued)

Case series (reference) Case ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Pt#60, Pt#61, Pt#62, Pt#63, Pt#64, Pt#65, Pt#66, Pt#67,

Pt#68, Pt#69, Pt#70, Pt#71, Pt#72, Pt#73, Pt#74, Pt#75,

Pt#76, Pt#77, Pt#78, Pt#79, Pt#80, Pt#81, Pt#82, Pt#83,

Pt#84, Pt#85, Pt#86, Pt#87, Pt#88, Pt#89, Pt#90, Pt#91,

Pt#92, Pt#93, Pt#94, Pt#95, Pt#96, Pt#97, Pt#98, Pt#99,

Pt#100, Pt#101, Pt#102, Pt#103, Pt#104, Pt#105,

Pt#106, Pt#107, Pt#108, Pt#109, Pt#110, Pt#111,

Pt#112, Pt#113, Pt#114, Pt#115, Pt#116, Pt#117,

Pt#118, Pt#119, Pt#120, Pt#121, Pt#122, Pt#123,
Shin H et al., 2017'%° Pt#124, Pt#125 Yes | Yes | Yes | Yes | Yes | No | No | No | Yes | Yes
Winters L et al., 2017'?! Pt#230 Yes | Yes | Yes [ No |[No |Yes |Yes |[NA |No |NA
Jou C et al., 2019'?? Pt#10, Pt#11, Pt#12, Pt#13, Pt#14 Yes | Yes | Yes | Yes | Yes | Yes | U NA | Yes | Yes
Horga A et al., 2019!% Pt#127, Pt#128 Yes | Yes | Yes |[No |[No |Yes | U NA | No |NA
Zouvelou V et al., 2019'* Pt#1011 Yes | Yes | Yes | Yes | Yes [ No | U U U NA
Dong H et al., 2019!'% Pt#126 Yes | Yes | Yes | Yes | Yes | Yes | Yes | NA | Yes | Yes
Hu C et al., 202026 Pt#174 Yes | Yes | Yes | Yes | Yes | Yes | U NA | Yes | Yes
Pavlu-Pereira H et al., 2020'?’ Pt#530, Pt#531, Pt#532, Pt#534, Pt#535 Yes | Yes | Yes | U U Yes | Yes | Yes | No | Yes
Ziats M et al., 2020'%® Pt#16 Yes | Yes | Yes | Yes | Yes | U U NA | Yes | Yes
Sen K et al., 2021 Pt#170, Pt#171 Yes | Yes | Yes | U U Yes | Yes | Yes | NA | NA
Kose M et al., 202130 Pt#214, Pt#215 Yes | Yes | Yes | Yes | Yes | Yes | U NA | Yes | Yes
Goergen et al., 2021!3! Pt#1010 Yes | Yes | Yes | Yes |Yes |U U NA |[Yes |U
Schon K et al., 2021'% Pt#1026 Yes | Yes | Yes | Yes | Yes | Yes | Yes | NA | Yes | Yes

Pt#130, Pt#131, Pt#135, Pt#136, Pt#137, Pt#140,
Stenton S et al., 2022!3 Pt#141, Pt#142 Yes | Yes | Yes | Yes | Yes | No | Yes | Yes | No | Yes
Inui T et al., 2022!3 Pt#162, Pt#163 Yes | Yes | Yes [ No |[No | Yes | Yes | Yes | NA | NA
Coste T et al., 2022'% Pt#1007, Pt#1008, Pt#1009 Yes | Yes | Yes | U U Yes | Yes | NA | Yes | NA
Koh H et al., 2022'3¢ Pt#145 Yes | Yes | Yes | Yes | Yes | Yes | Yes | NA | Yes | Yes

Pt#995, Pt#996, Pt#997, Pt#998, Pt#999, Pt#1000,
Kistol D et al., 2023'%7 Pt#1001 Yes | Yes | Yes | U U Yes | No |[No | Yes | NA
Wang Y et al., 2023!38 Pt#1005 Yes | Yes | Yes | Yes | Yes | Yes | Yes | NA | Yes | Yes
Zhou H et al., 2023'%° Pt#169 Yes | Yes | Yes | Yes | Yes |[No |No |NA |U U

Pt#987, Pt#988, Pt#989, Pt#990, Pt#991, Pt#992,
Savvidou A et al., 202440 Pt#993, Pt#994 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | NA
Alsehli H et al., 2024!4! Pt#1002 Yes | Yes | Yes | Yes | Yes |[No | Yes |NA | U Yes
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Supplementary table 2. Critical appraisal of case series selected for case inclusion (continued)

Case series (reference) Case ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
Ferreira T et al., 2024'4 Pt#1003 Yes | Yes | Yes | Yes | Yes | Yes | U NA | Yes | NA
Westenius E et al., 202443 Pt#1004 Yes | Yes | Yes | Yes | Yes | U Yes | NA | U U

Olimpio C et al., 20244 Pt#1012 Yes | Yes | Yes | Yes | Yes | Yes | Yes | NA | Yes | NA

Critical appraisal of included case series was performed using the Joanna Briggs Institute (JBI) critical appraisal checklist:14° Q1 —"1. Were

there clear criteria for inclusion in the case series? "; Q2 — "2. Was the condition measured in a standard, reliable way for all participants included
in the case series?"; Q3 — "3. Were valid methods used for identification of the condition for all participants included in the case series?"; Q4 — "4.
Did the case series have consecutive inclusion of participants?"; Q5 —"5. Did the case series have complete inclusion of participants?"; Q6 — "6.
Was there clear reporting of the demographics of the participants in the study?"; Q7 — "7. Was there clear reporting of clinical information of the
participants?"; Q8 — "8. Were the outcomes or follow-up results of cases clearly reported?"; Q9 —"9. Was there clear reporting of the presenting
site(s)/clinic(s) demographic information?"; Q10 — "10. Was statistical analysis appropriate?". Case ID —unique number of each case in this study’s

cohort. NA — Not applicable. U — Unclear.
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Supplementary Table 3. Data extraction form

(yes, no, NA); lactic acidosis (yes, no, NA)

. Cerebrospinal fluid: elevated lactate (yes,
no, NA);

. Urine: elevated lactate (yes, no, NA)

. Enzyme activity (yes, proven in muscle;

yes, proven in fibroblasts; yes, proven in
lymphocytes; no, unproven; NA; enzyme activity
values if available)

. Other laboratory findings

Categories Sub categories Human phenotype ontology (HPO) terms
General cases . Sex (male, female, NA)
characteristics . Affected family member (yes, no, NA)
. Age at presentation/death in days (1 month
— 30 days, 1 year — 360 days)
. Age at last follow up (1 month — 30 days, 1
year — 360 days)
. Last known status (alive, dead, NA)
Genetic o Nucleotide change (NM_000284.3)
analysis e Amino acid change (p. 1-letter code)
. Mode of inheritance (de novo, confirmed in
mother, NA)
. Type of genetic testing (Sanger
sequencing, gene panel, exome, genome, NA)
Laboratory . Blood: elevated lactate (yes, no, NA); e FElevated serum lactate (HP:0002151); blood acidosis (HP:0001941); increased serum
findings elevated pyruvate (yes, no, NA); elevated alanine pyruvate (HP:0003542); hyperalaninemia (HP:0003348)

e Elevated CSF lactate (HP:0002490)
e Elevated lactate in urine (HP:0003648)
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Supplementary Table 3. Data extraction form (continued)

Categories Sub categories Human phenotype ontology (HPO) terms
Clinical o Seizures (yes, no, NA); age at first seizures e  Seizures (HP:0001250)
findings (1 month — 30 days, 1 year — 360 days); types of e  Ataxia (HP:0001251); dystonia (HP:0001332); muscle hypertonia (HP:0001276);

seizures (text); EEG findings (text)

. Ataxia (yes, no, NA); dystonia (yes, no,
NA); muscular hypertonia (yes, no, NA);
muscular hypotonia (yes, no, NA);

. Impaired hearing (yes, no, NA); impaired
vision (yes, no, NA)

. Strabismus (yes, no, NA); nystagmus (yes,
no, NA); ophthalmoplegia (yes, no, NA)

. Neuropathy (yes, no, NA); Guillain-Barré
syndrome (yes, no, NA)

. Dysphagia/feeding difficulties (yes, no,
NA); drooling (yes, no, NA)

. Microcephaly (yes, no, NA); intellectual
disability (no, mild, moderate, severe, NA); IQ;
developmental delay (no, mild, moderate, severe,
NA)

. Osteopenia (yes, no, NA); dysmorphic
features (yes, no, NA); skeletal deformities (yes,
no, NA)

. Other clinical findings (text)

muscle hypotonia (HP:0001252); any involuntary abnormal movements (excl.
dyskinesia, ataxia, dystonia) (HP:0004305); other gait disturbances not listed before
(HP:0001288); other and not specified movements disorders not listed before
(HP0100022); muscle weakness (HP:0001324)

Any hearing impairment (HP:0000365); Visual impairment (HP:0000505)

Strabismus (HP:0000486); nystagmus (HP:0000639); ophthalmoplegia (HP:0000602);
ptosis (HP:0000508), other and not specified abnormal eye movement not listed before
(HP:0000496); abnormal fundus findings (HP:0001098)

Peripheral neuropathy (HP:0009830); myopathy (HP:0003198); any signs of abnormal
reflexes (excl. Guilian-Barre syndrome) (HP:0031826)

Feeding difficulties (HP:0011968); drooling (HP:0002307); decreased body weight or
failure to thrive (HP:0004325); dysarthria (HP:0001260)

Microcephaly (HP:0000252); any severity intellectual disability (HP:0001249); any
severity developmental delay (HP:0012758); specified as motor delay (HP:0001270);
specified as global developmental delay (HP:0001263); developmental regression
(HP:0002376); any abnormal emotions (HP0100851)

Osteopenia (HP:0000938); any dysmorphic facial features (HP:0001999); any skeletal
deformities (HP:0011842)

Apnea (HP:0002104), any signs of abnormal breathing (excluding apnea, respiratory
failure) (HP:0002793), any respiratory failure (HP:0002878)

Hemiplegia or hemiparesis (HP:0004374); tetraplegia or tetraparesis (HP:0030182)
Any drowsiness (HP:0002329); any fatigue (HP:0012378); any lethargy (HP:0001254);
encephalopathy (HP:0001298)

First presentation or exacerbation after febrile illness (HP:0033184)

Any arrhythmia (HP:0011675)
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Supplementary Table 3. Data extraction form (continued)

[ ]
. Cerebellar atrophy (yes, no, NA)
. Other findings (text)

Categories Sub categories Human phenotype ontology (HPO) terms
Neuroimaging . Basal ganglia lesions (yes, no, NA) e Abnormal basal ganglia (HP:0002134); abnormal substantia nigra (HP:0045007);
findings Cerebral atrophy (yes, no, NA) abnormal dentate nucleus (HP0100321); abnormal putamen (HP:0031982); abnormal

caudate nucleus (HP:0002339); abnormal globus pallidus (HP:0002453)

Cerebral atrophy (HP:0002059)

Cerebellar atrophy (HP:0001272)

Corpus callosum hypoplasia (HP:0002079); corpus callosum agenesis (HP:0001274)
Hydrocephalus or ventriculomegaly (HP:0002118)

Periventricular leukomalacia (HP:0006970); abnormal myelination (HP:0012447);
abnormal cerebral white matter (HP:0002500)

Abnormal brainstem (HP:0002363)

Abnormal midbrain (HP:0002418), abnormal thalamus (HP:0010663)

Activities of
daily living

. Able to sit independently (yes, no, NA);
able to walk independently (yes, no, NA); able to
eat independently (yes, no, NA)

. Able to communicate with sounds (yes, no,
NA); able to communicate with words (yes, no,
NA); able to communicate with sentences (yes,
no, NA)

. Able to perform personal hygiene
independently (yes, no, NA)

. Attending/finished regular school (yes, no,
NA)

. Attending/finished school for children with
special needs (yes, no, NA)

Pathogenetic or
specific
treatment

. Ketogenic diet (yes, with perceived clinical
benefit, yes, without perceived clinical benefit,
no, NA)

. Thiamine supplementation (yes, with
perceived clinical benefit, yes, without perceived
clinical benefit, no, NA)

. Other specific treatment
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Supplementary Table 3. Data extraction form (continued)

Categories Sub categories Human phenotype ontology (HPO) terms
Prenatal and ° Intrauterine growth retardation (yes, no, . Intrauterine growth retardation (HP:0001511); any poor intrauterine foetal movements
delivery NA); poor intrauterine foetal movements (yes, (HP:0001557); polyhydramnios (HP:0001561); oligohydramnios (HP:0001562)
characteristics no, NA); polyhydramnios (yes, no, NA); o Any premature birth (HP:0001622)
oligohydramnios (yes, no, NA); abnormal foetal . Low APGAR scores (< 5) (HP:0030917)

ultrasound (yes, no, NA)

. Natural vaginal delivery (yes, no, NA);
assisted delivery (yes, no, NA); caesarean section
(yes, no, NA)

. Preterm birth (yes, no, NA); delivery at
term (yes, no, NA)

. Low APGAR scores (< 5) (yes, no, NA);
resuscitation at birth (yes, no, NA)

. Low birth weight (< 3rd percentile) (yes,
no, NA); low birth length (< 3rd percentile) (yes,
no, NA); small head circumference (< 3rd
percentile) (yes, no, NA)

. Other prenatal and delivery findings.
Supplementary table 3 provides summarized categories and sub categories of data collected in the survey and from published cases. Input choices are listed in
the brackets, when applicable. After data collection, phenotypes were converted to the Human phenotype ontology (HPO) terms. NA — not available.
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Supplementary Table 4. List of high risk duplicate cases from the literature

Variant CaseID | Sex | Source (reference) Evidence of duplicate case Overlapping authors Final
case ID
¢.787C>G, p.Arg263Gly Pt#421 M Lissens W et al., 20008 Inherited. Enzyme activity: 50% De Meirleir L. Lissens W Pt#359
¢.787C>G, p.Arg263Gly Pt#359 M Quintana E et al., 2010%7 Inherited. Enzyme activity: 50%
c.787C>G, p.Arg263Gly Pt#53 M Naito E et al., 1997% Enzyme activity: 50% Naito E. Ito M. Kuroda. Kuroda | Pt#53
¢.787C>G, p.Arg263Gly Pt#422 M | Lissens W et al., 20008! Enzyme activity: 50% Y.
¢.787C>G, p.Arg263Gly Pt#17 M Wexler I et al., 199263 First presentation: 5 months Wexler ID. Hemalatha SG. Pt#17
¢.787C>G, p.Arg263Gly Pt#185 M Wexler I et al.. 199777 First presentation: 5 months Berry SA. Patel MS. Kerr DS.
¢.787C>G, p.Arg263Gly Pt#18 M Wexler I et al.. 199263 First presentation: 12 months Wexler ID. Hemalatha SG. Pt#18
¢.787C>G, p.Arg263Gly Pt#186 M Wexler I et al., 199777 First presentation: 12 months Berry SA. Patel MS. Kerr DS.
c.904C>T, p.Arg302Cys Pt#192 F Neonatal first presentation. Enzyme | Brown GK Pt#192
Dahl H et al., 1992% activity: 58% (range 57-68%).
c.904C>T, p.Arg302Cys Pt#1021 | F Neonatal first presentation. Enzyme
Patel K et al., 2012!% activity: 68%.
c.904C>T, p.Arg302Cys Pt#281 F Neonatal first presentation. Enzyme Bucourt M Pt#250
Imbard A et al.,, 2011% activity: 18.2%.
c.904C>T, p.Arg302Cys Pt#250 F Neonatal first presentation. Enzyme
Pirot N et al., 2016'13 activity: 18%
c.1133G>A, p.Arg378His Pt#36 M Chun K et al., 19957! Enzyme activity: 22% Robinson BH Pt#36
¢.1133G>A, p.Arg378His Pt#429 M | Lissens W et al., 20008! Enzyme activity: 22%
c.1133G>A, p.Arg378His Pt#60 M Shin H et al.. 2017!2° Enzyme activity: 0.68 (fibroblasts) Grahame G, Kerr DS Pt#60
Pt#518 M Enzyme activity: 0.68 (fibroblasts).
c.1133G>A, p.Arg378His Enzyme activity: 5% (lymphocytes).
DeBrosse S et al., 2012!% Age at death: 43 months.
. Pt#184 M Enzyme activity: 5% (lymphocytes). | Kerr DS
¢.1133G=A, p.Arg378His Wexler I et al., 19977 Age at death: 41 months.
¢.1133G>A, p.Arg378His Pt#70 M Shin H et al.. 2017120 Enzyme activity: 0.33. Grahame G, Kerr DS Pt#70
c.1133G>A, p.Arg378His Pt#520 Enzyme activity: 0.31.

DeBrosse S et al., 2012'%
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Supplementary Table 4. List of high risk duplicate cases from the literature (continued)

Variant CaseID | Sex | Source (reference) Evidence of duplicate case Overlapping authors Final
case ID
c.1133G>A, p.Arg378His Pt#79 M Shin H et al.. 2017!20 Enzyme activity: 0.42. Grahame G, Kerr DS Pt#79
c.1133G>A, p.Arg378His Pt#521 M DeBrosse S et al., 2012105 Enzyme activity: 0.41.
c.1133G>A, p.Arg378His Pt#82 M Shin H et al.. 2017'2° Enzyme activity: 0.23. Grahame G, Kerr DS Pt#82
c.1133G>A, p.Arg378His Pt#522 M DeBrosse S et al., 201215 Enzyme activity: 0.24 or 10%.
¢.1133G>A, p.Arg378His Pt#428 M | Lissens W et al., 20008! Enzyme activity: 10%. Kerr DS
. Pt#182 M Age at death: 13 months. Enzyme Dahl HH Pt#182
¢.1133G=A, p.Arg378His Wexler I et al., 19977 activity: 30%
. Pt#197 NA Age at death: 13 months. Enzyme
¢.1133G=A, p.Arg378His Hansen L et al., 1991 activity: 30%
c.491A>G, p.Asnl64Ser Pt#69 M Shin H et al., 2017'% Enzyme activity: 29% Kerr DS Pt#69
¢.491A>G, p.Asn164Ser Pt#415 M Lissens W et al., 20008 Enzyme activity: 26%
c.491A>G, p.Asnl64Ser Pt#483 M | DeBrosse S et al., 2012'% Enzyme activity: 27%
c.1132C>T, p.Arg378Cys Pt#114 F Shin H et al.. 2017120 Enzyme activity: 0.37. Grahame G, Kerr DS Pt#114
c.1132C>T, p.Arg378Cys Pt#515 F DeBrosse S et al., 2012105 Enzyme activity: 0.38.
c.1132C>T, p.Arg378Cys Pt#77 M Shin H et al., 2017'% Enzyme activity: 0.56. Grahame G, Kerr DS Pt#77
c.1132C>T, p.Arg378Cys Pt#516 M DeBrosse S et al., 201215 Enzyme activity: 0.56.
c.1132C>T, p.Arg378Cys Pt#90 M Shin H et al.. 2017!2° Enzyme activity: 0 (lymphocytes) Grahame G, Kerr DS Pt#90
c.1132C>T, p.Arg378Cys Pt#517 M DeBrosse S et al., 201210 Enzyme activity: 0 (lymphocytes)
c.1142 1145dup, Pt#169 NA DNV Zhou H, Fu F, Wang Y, Li R, Pt#169
p.Trp383SerfsTer6 Zhou H et al., 2023'%° Cheng K, Huang R, Yu Q, Lei
c.1142 1145dup, Pt#1005 | F DNV T, Yang X, Liao C
p.Trp383SerfsTer6 Wang Y et al., 2023!38
¢.934 940del, Pt#107 F Enzyme activity: 1.05. Grahame G, Kerr DS Pt#107
p.Ser312ValfsTerl2 Shin H et al., 2017'%°
¢.934 940del, Pt#507 F Enzyme activity: 1.04.
p.Ser312ValfsTerl2 DeBrosse S et al., 2012!%
Pt#35 Last known age: 8 years. Enzyme MacKay N, Robinson BH Pt#35
¢214C>T, p.Arg72Cys Chun K et al., 19957! activity: 20%
c214C>T, p.Arg72Cys Pt#392 Last known age: 8 years. Enzyme

Cameron J et al., 20048

activity: 30%
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Supplementary Table 4. List of high risk duplicate cases from the literature (continued)

Variant CaseID | Sex | Source (reference) Evidence of duplicate case Overlapping authors Final
case ID

Pt#232 M Inherited. First presentation: 24 Pronicka E. Piekutowska- Pt#232
¢.262C>T, p.Arg88Cys Pronicka E et al., 2016'!2 months Abramczuk D. Ciara E.

Pt#236 M Inherited. First presentation: 24 Trubicka J.

months. Last known age: 102 Rokicki D. Karkucinska-
months. Brother of Pt#237 Wigckowska A. Pajdowska M.
¢.262C>T, p.Arg88Cys Halat P. Pronicki M.
Krajewska-Walasek M. Ploski
Ciara E etal., 2016'13 R. Mayr J. Sperl W

Pt#472 M Inherited. Last known age: 108 Mayr J. Sperl W
¢.262C>T, p. Arg88Cys Strassburg H et al., 2006 months. Brother of Pt#471.
¢.262C>T, p.Arg88Cys Pt#237 M Ciara E et al.. 201613 Inherited. Brother of Pt#236. Mayr J. Sperl W Pt#237
¢.262C>T, p.Arg88Cys Pt#471 M Strassburg H et al., 2006 Inherited. Brother of Pt#472.
cA83C>T. .2 Pt#309 M First presentation: after birth. Age at | Boutron A. de Lonlay P. de Pt#309

) B Imbard A et al., 2011%° death: 1 month. Baulny HO. Brivet M
Pt#377 M First presentation: after birth. Age at
9

c483C>T, p.? Boichard A et al., 2008 death: 1 month.
c.483C>T, p.? Pt#313 M Imbard A et al., 2011%° First presentation: 1 month Boutron A. de Lonlay P. de Pt#313
c.483C>T, p.? Pt#379 M Boichard A et al.. 20082 First presentation: 1 month Baulny HO. Brivet M
¢.380G>A, p.Argl27GIn Pt#66 M Shin H et al., 201720 Enzyme activity: 0.36. Grahame G. Kerr DS Pt#66
¢.380G>A, p.Argl27GIn Pt#478 M DeBrosse S et al., 2012105 Enzyme activity: 0.36.
¢.380G>A, p.Arg127GIn Pt#78 M Shin H et al., 201720 Enzyme activity: 0.24. Grahame G. Kerr DS Pt#78
¢.380G>A, p.Argl27GIn Pt#479 M DeBrosse S et al., 2012!%5 Enzyme activity: 0.24.
¢.905G>A, p.Arg302His Pt#118 F Shin H et al.. 201720 Enzyme activity: 0.64. Grahame G. Kerr DS Pt#118
¢.905G>A, p.Arg302His Pt#506 F DeBrosse S et al., 2012!%5 Enzyme activity: 0.62.
¢.787C>T, p.Arg263Ter Pt#97 F Shin H et al.. 2017!2° Enzyme activity: 0.57. Grahame G. Kerr DS Pt#97
c.787C>T, p.Arg263Ter Pt#494 F DeBrosse S et al., 2012105 Enzyme activity: 0.56.
¢.355C>T, p.Argl19Trp Pt#108 F Shin H et al.. 2017120 Enzyme activity: 0.72. Grahame G. Kerr DS Pt#108
¢.355C>T, p.Argl19Trp Pt#477 F DeBrosse S et al., 201210 Enzyme activity: 0.73.
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Supplementary Table 4. List of high risk duplicate cases from the literature (continued)

Variant CaseID | Sex | Source (reference) Evidence of duplicate case Overlapping authors Final
case ID
c.498C>T, p.? Pt#300 F Imbard A et al., 2011%° Last known age: 60 months Boutron A. de Lonlay P. de Pt#300
c.498C>T, p.? Pt#378 F Boichard A et al.. 20082 Last known age: 60 months Baulny HO. Brivet M.
c.628A>G, p.Met210Val Pt#64 M Shin H et al.. 201720 Enzyme activity: 0.11. Grahame G.Kerr DS Pt#64
c.628A>G, p.Met210Val Pt#178 M Tripatara A et al., 199675 Enzyme activity: 0.15. Kerr DS. Lusk MM
Pt#488 M Enzyme activity: 0.12. Grahame G.Kerr DS. Lusk-
¢.628A>G, p.Met210Val DeBrosse S et al., 2012!% Kopp M
¢.933 935del, p.Arg311del | Pt#63 M Shin H et al., 20172 Enzyme activity: 0 Kerr DS Pt#63
¢.933 935del, p.Arg311del | Pt#179 NA Tripatara A et al., 199675 Enzyme activity: 0 Kerr DS
¢.933 935del, p.Arg311del Pt#234 F Pronicka E et al.. 20162 First presentation: after birth. Pronicka E. Piekutowska- Pt#234
Pt#242 F First presentation: after birth. Abramczuk D. Cllar.a E.
Trubicka J. Rokicki D.
Karkucinska-Wigckowska A.
c.933_935del, p.Arg311del Pajdowska M. Halat P. Pronicki
M. Krajewska-Walasek M.
Ciara E etal., 2016'3 Ploski R
¢.858 861dup, Pt#233 F First presentation: 3 months. Pronicka E. Piekutowska- Pt#233
p.Arg288LeufsTerl0 Pronicka E et al., 2016'"2 Abramczuk D. Ciara E.
Pt#241 F First presentation: 3 months. Trubicka J. Rokicki D.
¢.858_861dup, Kgrkucmska—Wmckowska A '
Are288LeufsTerl0 Pajdowska M. Halat P. Pronicki
P-ATE eutster M. Krajewska-Walasek M.
Ciara E etal., 2016'3 Ploski R
¢.592G>A, p.Alal98Thr Pt#387 M Okajima K et al., 2006** Enzyme activity: 27% Okajima K. Kerr DS Pt#387
¢.592G>A, p.Alal98Thr Pt#486 M DeBrosse S et al., 201210 Enzyme activity: 26%
c.871G>A, p.Gly291Arg Pt#122 F Shin H et al.. 2017120 Enzyme activity: 0.56. Grahame G. Kerr DS Pt#122
c.871G>A, p.Gly291Arg Pt#499 F DeBrosse S et al., 201210 Enzyme activity: 0.56.
Pt#150 M First presentation: 18 months. Marsac C. Saudubray JM Pt#150
¢.262C>A, p.Arg88Ser Marsac C et al., 19977 Enzyme activity: 7%
Pt#329 M First presentation: 18 months.

¢.262C>A, p.Arg88Ser

Imbard A et al., 2011%°

Enzyme activity: 8%

58



Supplementary Table 4. List of high risk duplicate cases from the literature (continued)

Variant CaseID | Sex | Source (reference) Evidence of duplicate case Overlapping authors Final

case ID
¢.302G>T, p.Cys101Phe Pt#253 F Ferriero R et al., 2014108 Enzyme activity 47%; Boutron A. Brivet M. Pt#253
¢.302G>T, p.Cys101Phe Pt#299 F Imbard A et al.. 2011%° Enzyme activity 49% Boutron A. Brivet M
c.422G>A, p.Argl41GIn Pt#98 F Shin H et al.. 2017'2° Enzyme activity: 0.83. Grahame G. Kerr DS Pt#98
c.422G>A, p.Argl41GIn Pt#481 F DeBrosse S et al., 201215 Enzyme activity: 0.82.
¢.650C>T, p.Pro217Leu Pt#61 M Shin H et al.. 201720 Enzyme activity: 0,32 Grahame G. Kerr DS Pt#61
¢.650C>T, p.Pro217Leu p#181 | M | Hemalatha S et al., 19955 Enzyme activity: 0,32. Death in Kerr DS

neonatal period.
Pt#490 M Enzyme activity: 0,31. Death in Grahame G. Kerr DS

¢.650C>T, p.Pro217Leu DeBrosse S et al., 2012!% neonatal period.
¢.963 977dup Pt#83 M Enzyme activity: 0.78. Grahame G. Kerr DS Pt#83
p.Lys321 Val325dup Shin H et al., 2017'%
¢.963 977dup Pt#509 M Enzyme activity: 0.77.
p.Lys321 Val325dup DeBrosse S et al., 2012!%
¢.383G>A, p.Gly128Asp Pt#84 M Shin H et al.. 2017!2° Enzyme activity: 0.50. Grahame G. Kerr DS Pt#84
¢.383G>A, p.Gly128Asp Pt#480 M DeBrosse S et al., 201215 Enzyme activity: 0.48.
c.499G>A, p.Vall67Met Pt#100 F Shin H et al., 2017'2 Enzyme activity: 0.24. Grahame G. Kerr DS Pt#100
c.499G>A, p.Vall67Met Pt#484 F DeBrosse S et al., 2012105 Enzyme activity: 0.24.
¢.584G>C, p.Gly195Ala Pt#373 M Debray F et al., 2008°" Enzyme activity: 35% MacKay N, Robinson BH Pt#373
¢.584G>C, p.Gly195Ala Pt#399 M Cameron J et al., 2004% Enzyme activity: 35%
¢.584G>C, p.Glyl195Ala Pt#374 M Debray F et al., 2008°! Enzyme activity: 18% MacKay N, Robinson BH Pt#374
¢.584G>C, p.Gly195Ala Pt#400 M Cameron J et al., 2004% Enzyme activity: 17%
c.831+1G>A, p.? Pt#120 F Shin H et al.. 201720 Enzyme activity: 0.32. Grahame G. Kerr DS Pt#120
c.831+1G>A, p.? Pt#496 F DeBrosse S et al., 201210 Enzyme activity: 0.31.
¢.862C>T, p.Arg288Cys Pt#104 F Shin H et al.. 2017120 Enzyme activity: 0.72 Grahame G. Kerr DS Pt#104
¢.862C>T, p.Arg288Cys Pt#498 F DeBrosse S et al., 201210 Enzyme activity: 0.77
¢.616G>A, p.Glu206Lys Pt#103 F Shin H et al.. 201720 Enzyme activity: 1.5 Grahame G. Kerr DS Pt#103
c.616G>A, p.Glu206Lys Pt#487 F Enzyme activity: 1.5

DeBrosse S et al., 2012!%
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Supplementary Table 4. List of high risk duplicate cases from the literature (continued)

Variant CaseID | Sex | Source (reference) Evidence of duplicate case Overlapping authors Final

¢.728A>G, p.Tyr243Cys Pt#115 F Shin H et al., 2017'2 Enzyme activity: 0.48. Grahame G. Kerr DS ;?;(13 II;)

¢.728A>G, p.Tyr243Cys Pt#491 F DeBrosse S et al., 2012105 Enzyme activity: 0.48.

¢c.748C>A, p.Pro250Thr Pt#385 M Debray F et al., 2006%° Enzyme activity: 0.71 MacKay N, Robinson BH Pt#385

¢.748C>A, p.Pro250Thr Pt#395 M Cameron J et al., 2004% Enzyme activity: 0.71

¢.847G>A, p.Glu283Lys Pt#105 F Shin H et al., 2017'2 Enzyme activity: 0.39. Grahame G. Kerr DS Pt#105

¢.847G>A, p.Glu283Lys Pt#497 F DeBrosse S et al., 2012105 Enzyme activity: 0.39.

¢.899+1G>C, p.? Pt#121 F Shin H et al., 2017'2 Enzyme activity: 0.71. Grahame G. Kerr DS Pt#121

¢.899+1G>C, p.? Pt#501 F DeBrosse S et al., 201215 Enzyme activity: 0.77.

¢.224A>C, p.Glu75Ala Pt#335 M Imbard A et al., 2011%° Enzyme activity: 13% (lymphocytes) Boiutron A. Saudubray JM. Pt#335

¢.224A>C, p.Glu75Ala Pt#445 | M | Sedel F et al., 2008% Enzyme activity: 13% (Iymphocytes) | BrivetM.

¢.265G>A, p.Gly89Ser Pt#208 F Matsuda J et al, 19957 aE;l;yg(l)ﬁ: Iggﬁ:/}i‘;y 18%. Last known Eiirt;)dg.;‘fo M. Yokota I. Pt#208

¢.265G>A, p.Gly89Ser Pe#229 1 F | Naito E et al., 1999 (25) f;:yé?)eggmzy 15%. Last known

¢.269T>C, p.Phe90Ser Pt#112 F Shin H et al., 2017'2 Enzyme activity: 0.59 Grahame G. Kerr DS Pt#112

¢.269T>C, p.Phe90Ser Pt#475 F DeBrosse S et al., 201215 Enzyme activity: 0.58

¢.301T>C, p.Cys101Arg Pt#111 F Shin H et al., 2017'2 Enzyme activity: 0.92. Grahame G. Kerr DS Pt#111

¢.301T>C, p.Cys101Arg Pt#476 F DeBrosse S et al., 2012105 Enzyme activity: 0.92.

¢.530T>C, p.lle177Thr Pt#65 M Shin H et al., 201720 Enzyme activity: 10% Grahame G. Kerr DS Pt#65

¢.530T>C, p.lle177Thr Pt#485 M DeBrosse S et al., 201210 Enzyme activity: 9%

¢.629T>C, p.Met210Thr Pt#81 M Shin H et al., 2017'2 Enzyme activity: 0.42. Grahame G. Kerr DS Pt#81

¢.629T>C, p.Met210Thr Pt#489 M DeBrosse S et al., 2012105 Enzyme activity: 0.41.

¢.728 A>C, p.Tyr243Ser Pt#305 M Imbard A et al., 2011%° Enzyme: 7% Marsac C Pt#305

c.728A>C, p.Tyr243Ser Pt#464 M Benelli C et al., 200277 Enzyme: 7%

¢.905G>T, p.Arg302Leu Pt#424 F Lissens W et al., 20008 Last known age: 12 months Ito M. Naito E. Kuroda Y Pt#424
Pt#467 F Last known age: 12 months

¢.905G>T, p.Arg302Leu

Naito E et al., 200152
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Supplementary Table 4. List of high risk duplicate cases from the literature (continued)

Variant CaseID | Sex | Source (reference) Evidence of duplicate case Overlapping authors Final
case ID

¢.986_998dup, Pt#106 F Enzyme activity: 0.59 Grahame G. Kerr DS Pt#106

p.Glu333AspfsTerl 1 Shin H et al., 2017'%°

¢.986_998dup, Pt#511 F Enzyme activity: 0.58

p.Glu333AspfsTerl DeBrosse S et al., 2012!%

¢.1083 1102dup, Pt#94 F Enzyme activity: 0.29. Grahame G. Kerr DS Pt#94

p.Ile368ArgfsTer63 Shin H et al., 2017'%

¢.1083 1102dup, Pt#513 F Enzyme activity: 0.29.

p.Ile368ArgfsTer63 DeBrosse S et al., 2012!%

c.1121 1159dup, Pt#71 M Enzyme activity: 0.47. Grahame G. Kerr DS Pt#71

p.Phe386 Lys387ins13 Shin H et al., 2017'%

c.1121 1159dup, Pt#514 M Enzyme activity: 0.41.

p.Phe386 Lys387ins13 DeBrosse S et al., 2012!%

c.1137 1159dup, Pt#76 M Enzyme activity: 0.48. Grahame G. Kerr DS Pt#76

p.Lys387MetfsTer45 Shin H et al., 2017'%

c.1137 1159dup, Pt#523 M Enzyme activity: 0.48.

p.Lys387MetfsTer45 DeBrosse S et al., 2012!%

Supplementary table 4 lists cases from the literature that were identified as possible duplicates after each published cases was cross-referenced with other

cases of the same genotype, matching sex, and quantitative data (e.g., age at presentation, age at death, residual PDHc enzyme activity), along with

overlapping authorship. In supplementary table 4 enzyme activity refers to residual PDHc activity in fibroblasts, unless specified otherwise, results are
presented as percentages (range 0-100%) or absolute values (measurement units not provided). DNV — confirmed de novo inheritance. F — female. M — male.

NA — not available.
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

@] z —

. s E n = A e x| O Q) QT LE S e o = = e W = Qo W O S ®
Variant AR EEEEEEEEEEEEEEEEEE EEEEEEEEE
c.12_13insACTT,
p.LeuSThrfsTer26 Pojos 2
¢.29G>C, p.ArglOPro | LP 9 4 2 2 1
c.122_124del,
p-Cys41l Asp42delins P 10 4 212 2
Tyr
c.131A>G,
o HistAre LP | 8 2|2 2 1]1
¢.148C>T, p.Pro50Ser LP 6 2 1|1
¢.149C>G,
p.ProS0Arg LP | 6 2 bl
¢.193 195delinsCAA,
o Tyr65GIn P 14 4|4 2 2 2
c.194A>C, p.Tyr65Ser LP 7 4 2 1
c.212T>C, p.Val71Ala LP 9 4 2 2 1
c.214C>T,
o ATET2Cys P 12 4 202 2 1 1
c.224A>C,
p.Glu75Ala P 4 2|2 2 !
c.224A>G,
p.Glu75Gly LP | 6 2 2 bl
C.224A>T,
p.Glu75Val LP 19 2|2 2 2 !
¢.225G>T,
b.GIT5AD LP 9 202 2 2 1
¢.249dup,
p-GIn84ThrfsTerl2 20 18 414 2 2
c.261T>G, p.lle87Met 11 4 212 2 1
¢-262C>1, P11 4 2 |2 2 1

p.-Arg88Cys
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

;iizgggétr P |13 4 2 (2 2 2 1
S o T[] 1
¢.269T>C, p.Phe90Ser LP 9 4 2 2 1
;:2C7}fzsc9}l>sce,r LP | 6 212 1|1
c.291G>A, p.? P | 6 4 2

c.291+5G>A, p.? P | 6 4 2 1 1
¢.2922A5G, p.? P |16 |8 4 2 2

S T T LT
;:é‘;zs?gﬁ;he P |1 4 212 2 |
Cpoloamrezt | P |14 8] |4 2

Pro 108is Pl 4 2 |2 2

e Theliine |6 2 |2 L]
[C)fsi)?TZGC’}ly LP 7 2 2 R
;ﬁgf;(ksp LP | 9 4 2 2 1
]f)igziﬁsl‘sg(ljig"l:rp LP | 7 2 |2 2 1
;iﬁi%%m P | 11 4 2 (2 2 1
;g‘ﬁ;@er P | 7 2 (2 2 1
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)
@] z —

. s E n = A e x| wn O Q L E S N o = = o W = QO W O S ®
Variant C |Z|fHBEZEEE R EEEEE A 5 EEHEEEE
¢.364G>C,
p-Gly122Arg LP 7 2|2 2 !
¢.379C>T,
p.Argl27Trp LP 7 212 2 1
¢.380G>A,
p-Argl27GIn P 1 4 2|2 2 !
c.383G>A,
p-Gly128Asp Lp 7 2|2 2 !
¢.394C>T,
p.Argl32Ter P 1418 4 2
c.406G>A, p.A136T LB -3 1 4
c.407C>T,
p-Alal36Val Lp 8 2|2 2 L1
c.409G>A,
p.Glul37Lys P 4 2|2 2 !
¢.409G>C,
p.Glu137GIn LP | 6 2|2 bl
c.410A>G,
p.Glul37Gly Lp 7 4 2 !
c.412C>T,
p.Leul38Phe P 4 2|2 2 !
c.416C>G,
p-Thr139Arg Lp 6 2|2 L1
Ic).il9—l7_419—14del, LP 7 4 ) ) 1
c.419-2A>G, p.? P 13 |8 2 2 1
c.421C>G,
p-Argl41Gly Lp 7 2|2 2 !
c.421C>T, p.Argl4l* P 14 |8 4 2
c422G>A, P | 7 22 2 1

p-Argl41Gln
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

b Argl4lLeu P13 : 2| i 1
bGlyidadel P |8 i i

b.Gly 144Ser P |9 2| i ;
DGl 144Are il 2|2 2| 1
.Gl 144Asp |7 2| ’ ;
b Cyeidsdel P_| 10 : il

b CoslasTar il I : e :
.Gl 148Are Po|n : 2| ’ ;
.Gy 15001y PN : 2|2 i 1
Gl 15 Are il I : e :
b.Serl 520 P |6 2|2 ok
b.Serl52Thr I : ’ i 1
bSerls2Le il I ik ’ 1
b Met1 3V PN : 2|2 i 1
b Met1 35T PN : e i :
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)
@] z —

. s E n = A e x| wn O Q L E S N o = = o W = QO W O S ®
Variant S S|z E L L8 LZZZZZZ L EEEELEZE GG S8R EEEEEE
c.465G>T,
p.Met155Ile P17 2|2 2 !
c.472A>G, p.K158E VUS 2 |2 1
c.478 479delTTinsA
A, p.Phe160Asn Lp 8 4 2|2
c.479_481del,
p.Phel60del I e 2
c.481_483del,
p.Phel60del i 2122 2
c.482A>G,
p.Tyr161Cys Lp 7 2|2 2 !
c.483C>T, p.? LP 8 4 1 1
c.484G>A,
p-Glyl162Arg P 1 4 2 !
c.491A>G,
p.Asnl64Ser Lp 7 2|2 2 !
c.495C>T, p.? LP 9 4 2 2 1
c.498C>T, p.? P 11 4 14 2 2 1 1 1
c.499G>A,
p-Vall67Met Lp 7 2|2 2 !
¢.499G>T,
p-Vall67Leu Lp 7 4 2 !
c.506C>T,
p-Alal69Val Lp 8 2|2 2 ! !
c.511G>A,
p-Vall71Met Lp 7 2|2 2 !
c.511-30G>A, p.? 12 414 2 2 1 1
c.511G>C,
p-Vall71Leu 1 4 2|2 2 !
c.511-
414 899+584del,p2 | ¥ | 8 |8 2 2 4
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

c.513_759+2del, p.? P |18 |8 4 2 2 2

S ProT2Len Lp 4 2 |2 !
175 Thr |7 2 |2 2 !
A1 T3P0 |7 2 |2 2 !
e T o [ [ L T
e T | At T
e T [ At it
;%‘;28?; IA:F’yr P |1 4 212 2 |
e Tw | 3 T
¢.555A>G, p.? P | 9 4 2 2 1
bGialss Thossdp | ° | 20 |3 s 2|2 |2 2
;gﬁ?;&’ys P |13 414 2 2 1
;iSGﬁi?; S%Ia P |13 414 2 2 1
b Asp196Asm |7 2 |2 2 !
;ﬁi?;ﬁhr P |19 |8 4 2 (2 2 1
S Alalo8Val |9 4 2 2 !
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

b Alal09Thr P |u ‘e 2 ? o
b Aen200Thr I 4 2 ? :
¢.604-10C>G, p.? LP 9 4 2 2 1
[C)-.g)lfégg?lf;ilf,sTer49 P o |8 ! ’ ’

b Phe20stn wolol e 2|2 :
b PhezosLe P |1 4 2|2 ? :
b PhezosLe PB4 2|2 ? :
. Glu206Lys P |1 4 2|? ? :
[C)6G11?1§}()>6Tl: er P 2|8 12

b Glu206Gin P |u : il . :
bAI207Pro Lp | 6 2|2 ik
b Asn20%Ser P | 6 2|2 ik
e 10val P AN ’ :
b Me210Thr U A 2|2 i :
b T2 14Are P U : 2|2 ’ 1
b Trp214GHy P e 2|2 ? :
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

Qo z — = a e x| wn o =
Variant § EEE%%%EEEEEEEEEEEEEEE%%%%@EE%EEEEg
Egﬁglfc’ys P |11 4 2 |2 2 1
bLys215Gin | ’ ’ !
pLen216Ser P |u Nk ’ 1
pLeu16Phe | o 4 2|2 :
b.Pro2 7The w7 2|2 ’ :
b Pro2 1 TAla w7 ’ 2| |2 :
b.Pro 7L eu Po|nl 4 2|2 ’ !
b Pro2 TAre P13 44 2|2 :
b CvarTer P 8] |4 ’
b Are226His | 4 2|2 :
T2t Lp_ | 9 y 2|2 !
e EERE 1
wen [ v (ol [+ 1] | 2 1
oo | 0 | [ SERE
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

;?gﬁg &rg LP | 9 2 (2 2 2 1
b The3 1Ly w | 2 |2 L]
[C)7A()131§; (6)2}(}rellf,sTerl 6 P 1018 2

1‘:’)'.7A°r3g’2*3> sGély P |15 414 2 (2 2 1
;:7A()rsg§?5268(::i:sTer6 P 1018 2

;:7:1275; 6Ac§1u P |1 4 212 2 |
S RSE : :
S RN RRRORERAE
;.7sz7r§;ﬁ&sn P |13 4 2 (2 2 2 1
;}iﬁ?;%ys P11 4 2 |2 2 1
e e Lo L [ [P
T2 a3 Ter P16 |8 : 2 2
[C)-.Sgiliglfllf,sTeBO P 148 4 2

;7ASr3g§:§}ély B ! il ’ ’ :
¢.738C>T, p.? 10 4 2 2 11
© Pro2s0The 1 4 2|2 2 !
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

Variant

Points

PVS1

PS1
PS2
PS3
PS4
PS5
PM1
PM2
PM3
PM4
PM5
PMé6
PM7
PP1
PP2
PP3
PP4
PP5
PP6
BAl
BS1
BS2
BS3
BS4
BS5
BP1
BP2
BP3
BP4
BP5
BP6
BP7
BPS§

¢.749C>T,
p.Pro250Leu

< |ACMG

—
W

c.754C>G,
p.Leu252Val

c.757A>G,
p-Arg253Gly

11

c.759+26G>A, p.?

11

c.762_831+2del, p.?

LP

¢.760-2A>G, p.?

16

c.773A>C,
p.Asp258Ala

11

L S N

N[NNI N

c.778C>G,
p.Leu260Val

11

¢.784G>C,
p-Val262Leu

LP

¢.784G>T,
p-Val262Phe

15

c.787C>G,
p-Arg263Gly

11

c.787C>T,
p.Arg263Ter

16

c.788G>A,
p.Arg263GIn

LP

c.788G>C,
p.Arg263Pro

13

c.821G>C,
p-Arg274Thr

LP

c.831+1G>A, p.?

16

c.832G>A,
p-Gly278Arg

LP
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

c.836C>T,pP279L | VUS | 4 2 11
e T | 3 It
¢.844A>C, p.M282L B |-14 g 4 I I
MeE2val PN 4 2 |2 2 !

b MeB2delnsilelen | P | 6 2|2 |2

;:ij}:é;g;rg P | 11 4 2 (2 2 1
;ﬁlfgfﬁys P |1 4 212 2 |

b GlngasTer P |6 |8 s 2 2

P Toasoseerertz | P |10 |8 2

bAmletTeo | P |16 8] |4 2 2
bApsssentas | P |19 |3 2

;.iizg(z:;g(’:ys P11 4 2 |2 2 1
;iﬁ(z:;?s’er P | 11 4 2 (2 2 1
;iﬁg;é?{’is P |13 4 2 (2 2 2 1
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)
@] z —

. s E n = Qe x| v D8 8 XL E L et o == N oen T W | N n T W O | ®
Variant | E|f BBt E s EEEEEZ A EEEEEEEEE
.863G>T,
p.Arg288Lcu Lp 7 2|2 2 !
¢.868C>T,
p-His290Tyr P 1 4 2|2 2 !
¢.869A>C,
p-His290Pro Lp i 4 2|2 !
c.871G>A,
p-Gly291Arg LP 7 2|2 2 !
C.875A>T,
p.His292Leu Pon 4 2|2 2 !
¢.883A>G,
p.Ser295Gly P 4 2|2 2 !
C.886G>A,
p.Asp296Asn P 4 2|2 2 !
¢.888C>G,
p.Asp296Glu P 4 2|2 2 !
¢.890dup,
p.Gly298TipfsTerl6 Pojie |8 4 2 2
c.892G>A,
p-Gly298Arg LP i 4 2 2 !
c.893G>A,
p.G1y298Glu P 414 2 2 !
c.894 899+ 1dup, p.? P 16 |8 4 2 2
c.899+1G>C, p.? P 16 8 4 2 2
¢.899 918del,
p.Ser300AsnfsTer7 P16 )8 4 2 2
¢.899+3 988del, p.? LP 7 4 2 1
¢.900-3 922dup, p.? LP 8 4 2 2
¢.900-1 903dup, p.? P 16 |8 4 2 2
¢.900_903dup, 10 |8 4 ) 4

p-Arg302LeufsTerl3
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)
@] z —

. s E n = Qe x| v D8 8 XL E L et o == N oen T W | N n T W O | ®
Variant C |E|fEEEZEEzZz R EEEE R 225555555
¢.900 932dup, p.? LP 9 4 2 2 1
¢.900-16 _905dup, p.? LP 9 4 2 2 1
c.900-1G>A, p.? P 16 |8 4 2 2
;.200—41_900—23del, LP 9 4 ) ) 1
¢.900-6 _958dup, p.? LP 8 4 2 2
¢.900-3 917dup, p.? LP 9 4 2 2 1
¢.900-12 920dup, p.? LP 9 4 2 2 1
¢.901 1004dup,
p.Lys336ThrfsTerl0 Pojie |8 4 2 2
¢.904C>T,
p.Arg302Cys P 10 4 2 2 1|1
c.905G>A,
p-Arg302His P 1 4 2|2 2 !
c.905G>T,
p.Arg302Leu P 13 4 212 2 2 1
¢.905 927inv,
p-Arg302_Glu309deli
nsLeuProGluPheLeulL Lp 8 4 2 2
euValTyr
¢.910C>T,
p.Arg304Ter P 16 |8 4 2 2
c.914 915insGATAG
TTACCGTACACGA
GAA,
p-Arg304 Glu305insA Lp 8 4 2 2
spSerTyrArgThrArgG
lu
¢.913 929dup,
p-Arg311LysfsTer6 P 1418 4 2
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

bGlamlyertes | P |1 |8 ] |¢ ’

3122;3_19233(;%;1“6“2 P 20 1814 N 2 ’
s [0 | [T ]2 JWEL
;Z%/zazg?géerfsTeM P 6 |8 ! ’ ’

;2/221913? (S)é(}fllf,sTerl 5 P 6 |8 ! ’ ’
o, v [ 3t | [ [
[C)-.9Asr?g§9131?1deefls,Ter 14 P o |8 ! ’ ’

AT el P 1l A
o e [ | ] ]" 2 |
;ZZZ%?;S%;TQ 12 P o |8 ! ’ ’

;'.2113_39 lgzi(rhgltl?s,Terls P 1018 2

;:Z?afglggicrl;:sTerB P 48 ! ’

pSerilitystirers | P |10 |8 :

et | v 1o [ [l T[]
¢€.938_940del, P 13 4 212 2 2 1

p.Lys313del
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria
(continued)

&) z — | \e|
. s Em—‘mmvm""\‘")"‘ = | en | ] O =| = A en | w0 = | n ¥ W O O~ ®
Variant MR EEEEEEEEEEEEEEEEEEEEEEEEEEE
¢.939 950del,
p-Lys313 TIle317delins P 10 4 212 2
Asn
¢.940A>T,
p-Ser314Cys LP 7 2|2 2 !
c.943G>A,
p.Asp315Asn P 4 2|2 2 !
c.947C>T,
p.Pro316Leu P 1 4 2|2 2 !
¢.947dup,
p-lle317TyrfsTer23 P 418 4 2
¢.948 963dup,
p-Asp322TyrfsTer23 P 1618 4 2 2
¢.949 952dup,
p-Met318AsnfsTer23 P 418 4 2
¢.949 950del,
p-lle317TyrfsTer22 P 16 |8 4 2 2
¢.950 962dup,
p-Lys321AsnfsTer23 P 1618 4 2 2
¢.957 959dup,
p.Leu320dup 10 4 2|2 2
¢.960 1008+5dup, p.? P 13 4 14 2 2 1
¢.963 977dup,
pLys32l Valasdwp | © | 1 4 4 2|2 2
¢.966 1011dup,
p-11e338_Ser390delins
GlnAspGlyGluGInGln
SerCysGInCysGlyArg P 10 |8 2
ThrLysGlyThrValThr
CysSerTrpTrpPheGlu
GlyTrpLeu




Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria
(continued)

;:9A6s?)_392629éi16111,fsTer3 P 6 |8 ! ’ ?

L e DA ENE
b2y vazsael | P | 9 : i 1
[C)-.i/[62'[_312(4)to?;1p3’35dup LP ! 2|2 ’ :
R JaNE |
[C)igeiggsz(?rlg;Ter 12 P 16 8 4 2 ’
;Zfliggggg?fziferl 1 P 16 8 ! ’ ?
bhasasares | P |20 |8 ] |4] ’ ’
;gggzgixil;%sTerl 1 P 16 8 ! ’ ?
e ER N RO AN AN AN RO REE
S, | JNENNOENONAL
bLyesiedy | P |10 ‘ A

f; _p1208+ 1100827l | 5 | 14 sl |4 )

e | L [ [ [ [ [P P
i, [ | JONE




Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

R N N : :
iy | r [ o] [¢ 2

pChslaitas | P | 12 |8 ’ :
s, | v [ | [Tl

pPros@AmiTes | P |10 |8 ’

e e T o] [ 2

conoesn, v [ s :

o [ | 2] oL ]2
;Qleng;gﬁigsquéru S B ? .

DAl Th Lp |7 2|2 st
prr e AL :

s e | * 2 | | e[ T[T
i 2 :
i, | [ [ [ [T |
pPhessoportan | P | 10 |8 ’
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

Variant

Points

PVS1

PS1

PS2

PS3

PS4

PS5

PM1
PM2
PM3
PM4
PM5
PMé6
PM7
PP1

PP2

PP3

PP4
PP5
PP6
BAl
BS1

BS2
BS3
BS4
BS5
BP1
BP2
BP3
BP4
BP5
BP6
BP7
BPS§

c.1057G>A,
p.Ala353Thr

o)}

¢.1057G>C,
p.Ala353Pro

¢.1062_1124dup,
p.Pro374 Phe375insL
euAlaAspProGluProPr
oLeuGluGluLeuGlyT
yrHislleTyrSerSerAsp
ProPro

12

c.1063_1068del,
p-Ala355 Asp356del

LP

c.1064 _1065insTAAG
, p-Asp356LysfsTer4

10

¢.1065del,
p-Asp356IlefsTer68

14

¢.1066_1090dup,
p-Leu364delinsArgSer
Ter

14

¢.1069 1114dup,
p.Asp372delinsAlaTer

12

¢.1071_1088dup,
p-Glu362 Glu363insA
spGluProProLeuGlu

LP

¢.1073_1092del,
p-Glu358GlyfsTerl2

16

c.1072G>A,
p.Glu358Lys

LP

¢.1073_1094del,
p.Glu358AlafsTer59

14
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

Variant

Points

PVS1

PS1
PS2
PS3
PS4
PS5
PM1
PM2
PM3
PM4
PM5
PMé6
PM7
PP1
PP2
PP3
PP4
PP5
PP6
BAl
BS1
BS2
BS3
BS4
BS5
BP1
BP2
BP3
BP4
BP5
BP6
BP7
BPS§

¢.1081_1125dup,
p-Leu361 Phe375dup

< |ACMG

—_
(=]

¢.1083 1102dup,
p-lle368ArgfsTer63

=

o]

¢.1083_1124del,
p.Leu361 Pro374del

LP

¢.1083 1124dup,
p.Leu361 Pro374dup

LP

¢.1085_1093dup,
p.Glu362 Leu364dup

10

¢.1087_1119dup,
p.Glu363 Pro373dup

12

¢.1090_1155dup,
p-Leu364 Lys385dup
22

10

c.1091T>G,
p-Leu364Arg

LP

¢.1093 1112dup,
p-Ser371ArgfsTer60

16

c.1095_1118dup,
p-Tyr366 Pro373dup

LP

c.1100A>T,
p.His367Leu

11

c.1100A>G,
p-His367Arg

LP

c.1101_1154dup,
p-lle384 Lys385insAs
nlleTyrSerSerAspPro
ProPheGluValArgGly
AlaAsnGlInTrplle

LP
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Supplementary table 5. Pathogenicity interpretation details of PDHA1 variants considered to include in the study using ACMG criteria

(continued)

Variant

Points

PVS1

PS1

PS2

PS3

PS4

PS5

PM1
PM2
PM3
PM4
PM5
PMé6
PM7
PP1

PP2
PP3
PP4
PP5
PP6
BAl
BS1

BS2
BS3
BS4
BS5
BP1
BP2
BP3
BP4
BP5
BP6
BP7
BPS§

c.1103_1116dup,
p-Pro373SerfsTer56

< |ACMG

—_
\&)

o]

c.1106_1108del,
p.Tyr369del

=

c.1105T>C,
p-Tyr369His

LP

c.1116_1154dup,

p-lle384 Lys385insAs
nProProPheGluValAr
gGlyAlaAsnGInTrplle

LP

¢.1119 _1123del,
p.Pro374 Phe375delin
sTer

12

c.1121_1159dup,
p-Phe386 Lys387insl
3

LP

c.1121_1144dup,
p.Pro374 Asn381dup

12

c.1124 _1125dup,
p.Glu376LeufsTer49

12

c.1124 1132del,
p-Phe375 Arg378deli
nsCys

10

c.1125del,
p-Phe375LeufsTer49

14

c.1126_1131dup,
p.Glu376 Val377dup

c.1132C>T,
p-Arg378Cys

14

c.1133G>A,
p-Arg378His

15
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c.1133G>T,

p.-Arg378Leu Lp ?
¢.1134_1159dup, P 10
p-Lys387MetfsTer46
¢.1137_1159dup, P 12
p-Lys387MetfsTer45

¢.1138 1157dup, P 12
p-Phe386LeufsTer45

c.1139 _1142dup, P 12
p-Trp383SerfsTerS

¢.1140_1150dup, P 10
p.l1e384ThrfsTer44

¢.1142 1145dup, P 17
p.Trp383SerfsTer6

c.1142 1164del, P 12
p-Asn381SerfsTer43

c.1143 1154del, P 12
p-Asn381 Ile384del

c.1144 1159dup, P 16
p.Lys387ThrfsTer6

c.1144 1147dup, P 18
p.Trp383SerfsTer6

c.1144C>T,

p-GIn382Ter P 14
¢.1147_1158dup, P 10
p-Trp383 Phe386dup

¢.1147T>C, P 1
p.Trp383Arg

c.1148G>A,

p.Trp383Ter P 20
¢.1153 _1155dup,

p.Lys385dup Lp 8
¢.1157 1162del, P 16
p-Phe386 Lys387del
¢.1157_1158dup, P 12
p.Lys387LeufsTer38
¢.1157_1162dup, P 1

p.Phe386 Lys387dup
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ACMG - variant pathogenicity interpretation according to the recommendations of the American College of Medical Genetics and Genomics and the
Association for Molecular Pathology (ACMG/AMP)."* Variant interpretation was done using naturally scaled point system to the ACMG/AMP variant
classification guidelines.'"”’ Two authors independently evaluated the pathogenicity of each variant, all discrepancies were resolved unanimously. Score is the
sum of all points given for specific criteria based on evidence strength. Point values used for different categories of evidence strength: a) indeterminate = 0, b)
supporting = 1 or -1, ¢) moderate = 2 or -2, d) strong =4 or -4, e) very strong = 8 or -8. Negative values were given for benign evidence. Point based variant
classification categories: a.) Pathogenic (P) > 10, b) Likely Pathogenic (LP) ranged 6 — 9, ¢) Variant of unknown significance (VUS) ranged 0 — 5, d) Likely
Benign (LB) ranged —1 — —6, e) Benign (B) < —7. Criteria for classifying pathogenic variants (PVS1, PS1, PS2, PS3, PS4, PS5, PM1, PM2, PM3, PM4, PMS5,
PMe6, PM7, PP1, PP2, PP3, PP4, PP5, PP6) and benign variants (BA1, BS1, BS2, BS3, BS4, BSS, BP1, BP2, BP3, BP4, BP5, BP6, BP7, BPS) are defined
according to 2015 ACMG/AMP guidelines.'*® VUS, LB and B variants are marked in red and were excluded from the cohort.
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency

Variant

Classification

No. of cases
(M/F/NA)

Case ID

DNV

INH

UP

References

c.787C>G,
p-Arg263Gly

Missense

68 (53/10/5)

Pt#13, Pt#17, Pt#18, Pt#34, Pt#38, Pt#53, Pt#59, Pt#67,
Pt#86, Pt#110, Pt#147, Pt#148, Pt#155, Pt#187, Pt#188,
Pt#207, Pt#238, Pt#239, Pt#240, Pt#273, Pt#274,
Pt#302, Pt#303, Pt#322, Pt#326, Pt#328, Pt#331,
Pt#334, Pt#359, Pt#366, Pt#420, Pt#444, Pt#461,
Pt#492, Pt#493, Pt#539, Pt#545, Pt#549, Pt#566,
Pt#601, Pt#605, Pt#606, Pt#607, Pt#609, Pt#648,
Pt#653, Pt#683, Pt#690, Pt#699, Pt#718, Pt#755,
Pt#762, Pt#764, Pt#774, Pt#797, Pt#845, Pt#886,
Pt#895, Pt#897, Pt#908, Pt#916, Pt#966, Pt#995,
Pt#996, Pt#997, Pt#998, Pt#1013, Pt#1024

17

14

27

41

22,22,39,63,65,7
1,74,76,77,81,84,
94,97,99,101,105
,106,110,113,119
,120,122,137

c.904C>T,
p-Arg302Cys

Missense

40 (2/36/2)

Pt#52, Pt#93, Pt#109, Pt#116, Pt#152, Pt#191, Pt#192,
Pt#210, Pt#211, Pt#215, Pt#217, Pt#248, Pt#250,
Pt#254, Pt#282, Pt#352, Pt#360, Pt#401, Pt#423,
Pt#456, Pt#502, Pt#503, Pt#504, Pt#505, Pt#555,
Pt#685, Pt#723, Pt#778, Pt#788, Pt#875, Pt#888,

Pt#914, Pt#917, Pt#944, Pt#946, Pt#981, Pt#1010,
Pt#1017, Pt#1020, Pt#1032

11

12

28

12,64,73,74,79,8

1,86,99,101,106,

108,115,120,130,
131

c.1133G>A,
p-Arg378His

Missense

35 (24/10/1)

Pt#29, Pt#36, Pt#60, Pt#62, Pt#70, Pt#79, Pt#82, Pt#182,
Pt#183, Pt#220, Pt#259, Pt#298, Pt#304, Pt#306,
Pt#307, Pt#310, Pt#381, Pt#389, Pt#519, Pt#533,
Pt#577, Pt#612, Pt#619, Pt#629, Pt#429, Pt#650,
Pt#697, Pt#738, Pt#739, Pt#740, Pt#802, Pt#876,

Pt#904, Pt#956, Pt#976

17

14

21

31,62,69,31,71,7
7,80,85,88,99,10
5,120,150

c.491A>G,
p-Asnl64Ser

Missense

33 (26/6/1)

Pt#69, Pt#85, Pt#87, Pt#393, Pt#413, Pt#414, Pt#466,
Pt#482, Pt#542, Pt#573, Pt#576, Pt#584, Pt#587,
Pt#588, Pt#590, Pt#591, Pt#617, Pt#657, Pt#662,
Pt#715, Pt#716, Pt#717, Pt#770, Pt#798, Pt#860,
Pt#873, Pt#894, Pt#903, Pt#923, Pt#953, Pt#968,

Pt#984, Pt#1031

25

81,82,86,105,120
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification Di;/ﬂoFf /;;lze)s Case ID DNV | INH UpP P References
PtH6, Pt#51, P58, Pt#77, Pt#90, Pt#1 14, Pt#145,
1132CoT . Pt#269, Pt#296, Pt#312, Pt#340, Pt#362, Pt#363, g 71533 ’f&;gffifl
Arg378Cys Missense 30 (19/8/3) Pt#382, Pt#427, Pt#530, Pt#531, Pt#532, Pt#578, 14 - 8 2 | 9120127 136 13
p- Pt#595, Pt#639, Pt#806, Pt#807, Pt#905, Pt#936, 051
Pt#974, Pt4999, Pt#1000, Pt#1001, Pt#1015 0
P45, Pt#101, P#167, PH#169, PtH202, PtH226, Pt#227,
e 1142 1145dup . Pt#247, P#354, Pt#355, Pt#356, Pt#438, Pt#439, 5,6,10,65,81,97,1
Tr3E3SernTos Frameshift | 30 (1/28/1) Pt#524, P#525, PtH565, PtH678, Pt#693, Pt#745, 13 1 15 15 | 05,111,115,120,1
p-11p Pt#786, Pt#812, Pt#814, Pt#819, Pt#915, Pt#929, 38,139
Pt#938, Pt#945, Pt#960, Pt4970, Pt#971
Pt#%#o, Pt#Zi, Pt#27,#Pt#50, 1;‘5#107, P#t#163, I;t#203, 5 30.65.71.73.81
¢.934 940del, . Pt#243, PH257, Pt#353, Pt#435, Pt#468, Pt#469, AL
p.Ser312ValfsTeriz | Frameshift 1 25(0/24/1) P1#529, P#569, PH615. PH742. Pe750. PHTS, 12 - 10113 82’12005 ’9170%1413’1
Pt#760, Pt#767, Pt#840, Pt#883, Pt#983, Pt#1018 b
Pt#35, P#151, PH#166, PtH175, Pt176, PH#327, Pt#332,

.214C>T, . Pt#388, Pt#405, PtH406, PH#557, P#585, Pt#603, 52,57,65,74,81,8
p.Arg72Cys Missense 23 (20/3/0) Pt#709, Pt#710, Pt#772, Pt#773, Pt#804, Pt#842, 7 6 13 10 5,86,99,109
Pt#866, PH867, Pt#892, P#896

Pt#3§, Pt#33ft#4o, #I;t#126, #I;t#146, ;’t#174, 5t#314, 14.54.71.81.86.9
c.1159_1162dup, Pt#337, Pt#391, PtH403, Pt#440, Pti#dd 1, PtH#458, %1158 0,00,
0.SeT88Ter Nonsense | 22 (20/2/0) P#459, Pt#526, Pt#527. Pt#562, PH#661, PH672, 7 2 6 16 9’101’1065’125’12
Pt4733, Pt#796, Pt#934
Pt#172, Pt#232, PtH237, Pt#386, Pt#544, Pt#567,
Ci&gg’ Missense | 17 (14/2/1) P#769. P800, Pt#843, Pt#844, P854, P85, 2 0 | 1 6 |° 8’89’9?;&)12’1 13
P-ATEOOLYS P#858, Pt#951, Pt#961, Pt#990, Pt#991 ’
379CST . Pt#283, Pt#384, PtH407, Pt#408, Pt#409, Pt#410,
27T Missense 17 (9/8/0) Pt#561, PHS564, PHH598, Pt#631, PH701, Pt#702, 5 2 11 6 81,88,99
P-ATgL& /1P P1#703, Pt#734, Pt#805, Pt#931, Pt#937
¢ 506CST . Pt#289, Pt#357, Pt#553, Pt#586, Pt#681, Pt#707,
al6oVal Missense 14 (4/10/0) Pt#727, Pt#728, PtH777, PHH787, P91, Pt#813, 6 1 12 2 99,97
p- Pt#821, Pt#847
C4S3CST, p? Splice 13 (76/0) Pt#262, Pt301, Pt#300, Pt#313, P#379, Pt#596, 5 | o 5 92.99.110

Pt#641, Pt#700, Pt#731, Pt#803, Pt#825, Pt#955, Pt#986
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UpP References
380G>A, . P66, PU#78, PH287, P#2883, PHi347, PH411, PH670, 81,09,120,140,97
p.Arg127Gln Missense | 12 (2/10/0) P#824, Pt#i846, P75, Pt993, P#994 4 2 4 105
¢.905G>A, Missonse 1 (350 PH118, PH212, PH#286, P#376, PHS35, Pi#i543, 5 5 A 37,79,81,99,120,
p.Arg302His P#687, Pt#735, P#736, Pt#1003, Pe1012 127,142,144,105
¢.787C>T, P97, P 113, P#330, P#552, Pt#i554, PSS 1, P63, }
p.Arg263Ter Nonsense 10 (2/8/0) Pt4695, Pt#793, Pt#909 3 7 99,120,105
¢355C>T, . PW#108, Pt#292, P#781, PHS11, PH#933, PHITS,
el 19T Missense 7 (0/7/0) o lo0s 3 _ 4 99,120,135,105
c.498C>T, p.? Splice 7(1/6/0) | P12, P#230, Pri294, P#300, Pri348, Pi613, Pit636 | 4 - 2 92,99,121,122,97
¢.615C>G, Missense 7(6/1/0) | P#319, Pt#321, P62, PS4, PHH795, P86, PHO63 | 4 - 3 83,99,127
p-Phe205Leu
¢.628A>G, . 75.81,110,120,10
oMot oVl Missense 6 (4/2/0) Pt#64, PH#268, Pt#559, PH#828, Pt#839, P#849 1 - 4 ;
¢.858 861dup, . B
o A8l eutsTarlo | Frameshift | 6.(0/6/0) P#233, PHH272, Pt#390, P#600, Pt#926, Pt#927 4 3 112,113,150
¢.788G>A, .
Missense 6 (6/0/0) Pt#7, P91, Pt#189, Pt#801, P#836, PH872 3 1 3 67,118,120
p.Arg263GIn
¢910C>T,
Nonsense 6 (0/6/0) P#284, Pt#827, Pt#829, Pt4880, Pt#939, Pt#1009 4 _ 4 99,135
p.Arg304Ter
¢:933_935del, Indel 5 (2/3/0) P28, P63, PtH234, Pt#541, P31 1 1 2 99,135
p.Arg311del
¢.592G>A, . 34,114,120,97,10
o Ala19% The Missense 5 (4/1/0) P73, Pt#246, PH#350, PH387, PH#558 3 _ 1 ;
c871G>A, Missense 5 (0/5/0) Pt#122, Pt#209, PH768, Pt4826, Pt#885 1 - 3 72,120,105
p-Gly291Arg
c47C>T, Missense 5 (1/4/0) PE#214, Pt#216, PH265, Pt#394, PH732 - - 1 19,86,130,150
p.Pro316Leu
¢.963 977dup, B
o Lyt [ Val32edup Indel 5 (4/1/0) P#46, P83, P75, Pt#792, Pt#851 3 3 73,105,120
C262C>A, Missense 4 (4/0/0) PE#150, Pt#333, Pt#537, Pt#1022 _ _ _ 99,102,106,76
p-Arg88Ser
¢.302G>T, Missense 4 (1/3/0) Pt#253, Pt#372, Pt#443, PtH741 2 - 1 84,95,99,108
p.Cys101Phe
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification 1\&/"; /I?Z‘;S Case ID DNV | INH | UP References
pC:rzgzlcél}Tél’n Missense 4 (2/2/0) Pt#98, Pt#412, Pt#664, Pt#692 - - 2 81,105
p?él{lol[;;(c}}l’y Missense 4 (1/3/0) Pt#74, Pt#987, Pt#988, Pt#989 - 2 - 120,140
p‘fﬁﬁg’;ﬁr Missense 4 (2/2/0) P25, Pt#258, Pt#621, Pt#759 1 - 2 45,7181
pfg& 72(3:2(‘?1’11 Missense 4 (0/4/0) Pt#579, Pt#618, Pt#655, Pt#913 3 - 4 This study#
p‘ffegé‘;; c?1y Missense 4 (2/1/1) Pt#623, Pt#624, Pt#625, Pt#671 - _ 4 This study
;i?:;g?i} Missense 4 (4/0/0) Pt#68 Pt#465 Pt#512, Pt#979 - - 1 44,120,105
pff;?gg;o Missense 3 (2/1)0) P#22, Pt#23, Pti24 1 2 _ 70
;;:ﬁj&é Missense 3 (2/1/0) Pt#1, Pt#9, Pt#977 - - 1 13,49
S.’éffscoéz; Missense 3 (0/0/3) Pt#130, Pt#136, Pt#137 - - _ 49

¢2922A5G, p.? Splice 3(013/0) PH#278, PH#725, PHT26 - -] 2 Pine
pif127§6>$;1 Missense 3 (2/1/0) P1#448, Pt#449, Pt#992 - 2 _ 87,140
pﬁgﬁggﬂr Missense 3 (1/2/0) PH#776, Pt#785, Pt#830 2 1 3 This study
p?élijg;AAr’g Missense 3 (0/3/0) Pt#154, Pt#642, PH679 _ _ 5 24
pc\;‘e?lgl)g;\?ét Missense 3 (0/3/0) Pt#100, Pt#198, Pt#199 1 - - 65,120
p?tseisl(;;\cl}él Missense 3 (3/0/0) Pt#899, Pt#906, Pt#907 - 2 3 This study#
p‘ﬁt s Missense 3 (3/0/0) P37, P4 16, P61 1 1 - | 16,71
pfé‘;;?:gy’s Missense 3 (0/3/0) Pt#453, Pt#454, Pt#964 - _ 1 101

87



Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification 1\8/[/0; /;?Ze)s Case ID DNV | INH UupP References
pf}',?f) (2)1C7>LTeu Missense 3 (2/1)0) P#61, Pt#852, PtH949 2 - 2 18,105,120
pffygg;ﬁ;s Missense 3 (3/0/0) PH#245, Pt#345, Pt#583 3 - 1 41,114
c.831+1G>A, p.? Splice 3 (0/3/0) PH#120, Pt#712, Pt#1016 - — 1
p?glsyzZ(;;AAr’g Missense 3 (3/0/0) Pt#14, Pt#251, Pt#580 1 1 5 117.122
pifrZéggg}’/s Missense 3 (0/3/0) Pt#104, Pt#658, Pt#823 1 - 2 120,105
p.ng621§888662;?s§FEr9 Frameshift 3 (0/3/0) Pt#222, Pt#784, Pt#789 1 _ ) 69
¢.900-3 922dup, p.? Splice 3 (0/3/0) Pt#119, Pt#550, Pt#551 — 2 2 120
p.Sic:.r933lnggr3g9f(si;trl 3 Frameshift 3 (0/3/0) Pt#224, Pt#280, Pt#958 — - 1 20,99
p(.:'LlylsL:‘;?lTlhsr ?Sd%lfr’ o | Nonsense 3 (3/0/0) Pt#365, Pt#180, Pt#799 1 1 1 75.97
pc_'Ll ;55388‘17‘% Nonsense 3 (1/2/0) Pt#270, Pt#271, Pt#275 - _ _ 1110
p.ggrgg%ilyls;gl(}g% 5 | Frameshif 3 (3/0/0) PH#21, Pt#173, Pt#859 1 1 1 153
;:ﬁig&% Missense 2 (2/0/0) Pt#276, Pt#622 - _ 1 110
;:é?; 8G9>S‘:; Missense 2 (0/2/0) P#208, Pt#229 | _ _ 25.72
p_;fjffgﬁ?gsgggﬁ Frameshift 2 (0/1/1) Pt#447, Pt#744 1 _ 1 104
pfé’i?f;&p Missense 2 (0/2/0) Pt#153, Pt#346 1 _ _ 74,97
pcéf;l ICZ}ESAér Missense 2 (1/1/0) Pt#689, Pt#810 - — 2 This study#
pcélgyigg :S’p Missense 2 (1/1/0) Pt#84, Pt#861 _ | 1 120,105
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification l\ig/[/oFf /;?Ze)s Case ID DNV | INH UP References
p(.::rzglliigl’y Missense 2(0/072) Pt#141, Pt#142 _ B B 133
p.c:rﬁffgéu Missense 2 (2/0/0) Pt#450, Pt#1025 1 _ _ 26,106
pc.éfyolcé}lZSAér Missense 2 (1/1/0) Pt#749, Pt#775 - 2 2 This study
;é;;ﬁ;?;r Missense 2 (0/2/0) Pt#924, Pt#1026 1 _ 1 132
pcéléii};AAr,g Missense 2 (2/0/0) Pt#42, Pt#43 B ) B 66
Cb‘g}l}e—i‘gggg’ Indel 2 (0/2/0) PH#548, PH656 1 - 2 This study
pc”lf‘}izllgig}; s Missense 2 (0/2/0) Pt#380, Pt#570 1 B 1 3
pcg;szlcgi"?}’/r Missense 2 (0/2/0) Pt#870, Pt#901 1 B 5 This study
¢.555A>G, p.? Splice 2 (2/0/0) Pt#315, Pt#316 _ 2 _ 99

¢.384G>C, Missense 2 (2/0/0) Pt#373, Pt#374 2 — - 86,91
p.Glyl195Ala
pi’,ﬁ%i&u Missense 2 (1/1/0) Pt#832, Pt#833 - 2 2 This study#
pc(?ltg%}gf; s Missense 2 (0/2/0) Pt#103, Pt#369 1 - — 93,105,120
p%?igﬁg;g Missense 2 (2/0/0) P#2, Pt#417 | _ _ 2481
;Litgggér Missense 2 (1/1/0) P#252, Pt#473 2 - _ 48.90
;1\6/[222(}2;%’6 Missense 2 (0/2/0) Pt#890, Pt#935 1 - 2 This study#
0137.%;?27 5393511’ Indel 2 (012/0) PH351, PH#433 2 - - 81,97
p‘f‘T7 y2r2;123> g};s Missense 2 (1/1/0) Pe#115, Pt#339 1 . 99,120,105
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UP References
¢.733A>G, .
p.Arg245Gly Missense 2 (0/2/0) Pt#290, Pt#1027 1 _ _ 96,99
c.738C>T, p.? Splice 2 (0/2/0) Pt#117, Pt#973 - — 1 120
c.748C>A, Missense 2 (2/0/0) Pt#385, Pt#460 1 - — 86.89.101
pPI‘OZSOThI ’ 207,
¢.749C>T, .
p.Pro250Leu Missense 2 (2/0/0) Pt#324, Pt#538 - 1 - 99,102
c.759+26G>A, p.? Splice 2 (2/0/0) Pt#3, Pt#318 1 1 — 28,99
c.821G>C, .
p.Arg274Thr Missense 2 (1/1/0) Pt#170, Pt#171 _ ! _ 129
c.847G>A, .
p.Glu283Lys Missense 2 (1/1/0) Pt#75, Pt#105 _ _ _ 120,105
¢.853C>T,
p.GIn285Ter Nonsense 2 (0/2/0) Pt#267, Pt#589 _ 1 1 110
c.863G>A, .
p.Arg288His Missense 2 (0/2/0) Pt#56, Pt#677 _ _ 1 80
¢.890dup, .
p.Gly298TrpfsTerl6 Frameshift 2 (0/2/0) Pt#96, Pt#500 - - - 120,105
¢.899+1G>C, p.? Splice 2 (0/2/0) Pt#121, Pt#341 1 — — 100,105,120
¢.924 930del, . .
p.Ser312ValfsTeriz | Frameshift | 2(022/0) Pt##660, Pt#706 - - 2 This study
€.924G>T, .
p.GIn308His Missense 2 (0/2/0) Pt#255, Pt#743 1 _ 1 108
c.931A>G, . .
p.Arg311Gly Missense 2 (1/1/0) Pt#665, Pt#666 _ _ 2 This study#
¢.938 940del,
p.Lys313del Indel 2 (0/2/0) Pt#195, Pt#721 1 - 1 62
¢.949 952dup, .
p.Met318AsnfsTer23 Frameshift 2 (0/2/0) PH#508, P95 - - - 105,120
¢-968_980dup, Frameshift 2 (0/2/0) P30, Pt#711 _ _ 1 71

p-Ser327ArgfsTerl7
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UP References
¢.969 1004dup,
p-Met324 Leu335du Indel 2 (1/1/0) Pt#54, Pt#55 - 2 - 78
p
¢.986T>G, .
p.Leu329Arg Missense 2 (2/0/0) Pt#425, Pt#761 1 - 1 81
¢.1022_1034del, . .
p.Glu341GlyfsTer7g | | rameshift 2 (0/2/0) Pt#925, Pt#952 2 - 2 This study
c.1042_1045dup, . B B .
p.Ala349GlyfsTer ] | | rameshift 2 (1/1/0) Pt#627, Pt#696 2 This study
¢.1051C>T, .
p.GIn351Ter Nonsense 2 (0/2/0) Pt#594 Pt#704 1 - 2 This study
¢.1073_1092del, .
p.Glu3s8GlyfsTerl2 | Frameshift 2 (0/2/0) Pt#19, Pt41019 1 - - 3,106
c.1100A>T, .
p.His367Leu Missense 2 (0/2/0) Pt#127 Pt#128 2 — - 123
c.1121_1144dup, - -
p.Pro374_Asn381dup Indel 2 (2/0/0) P10, Pt#364 1 122,97
c.1157_1158dup, .
p.Lys387LeufsTer38 Frameshift 2 (2/0/0) Pt#72, Pt#80 - — - 120
¢.1157 1162del,
p.Phe386 Lys387del Indel 2 (1/1/0) Pt#279, Pt#1014 1 1 - 51,99
c.12_13insACTT, . .
p.LeuSThrfsTer26 Frameshift 1 (0/1/0) Pt#568 _ _ 1 This study
c.122_124del,
p-Cys41l_Asp42delins Indel 1 (0/1/0) Pt#893 1 — 1 This study
Tyr
¢.149C>G, . .
p.ProS0Arg Missense 1 (0/1/0) Pt#616 — _ 1 This study
c.193 195delinsCAA .

D Tyr65GIn Indel 1 (1/0/0) Pt#747 1 - 1 This study
c.194A>C, . .
p.Tyr65Ser Missense 1 (1/0/0) Pt#982 - 1 1 This study#
¢.212T>C, .
p.Val7lAla Missense 1 (1/0/0) Pt#442 1 — _ ’4
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification l\ig/[/oFf /;?Ze)s Case ID DNV | INH UP References
;éﬁ%icl; Missense 1 (1/0/0) Pt#335 _ 1 _ 38,99
;(2}%3%;];1 Missense 1 (0/1/0) Pt#652 _ _ 1 This study
;éﬁ‘%z(l}; Missense 1 (0/1/0) Pt#753 1 _ 1 This study
;élzlfgzl;i) Missense 1 (0/1/0) Pt#125 - - - 120

p'théi“Ti‘i‘f‘ffeﬂ , | Frameshift | 1(0/1/0) Pt4297 o %
;;Ezggsce ’r Missense 1 (0/1/0) Pt#112 — — _ 105,120
;é;ig}fsir Missense 1 (0/0/1) Pt#766 - - 1 This study
c291G>A, p.? Splice 1 (1/0/0) Pt#235 1 - - 112

c29115G>A, p.? Splice 1 (0/1/0) PH#1028 1 - 1 This study
chigllr(l;T[S;g Missense 1 (0/1/0) Pt#111 — _ _ 105,120
pcls)r?l(l:(?ﬁl’s Missense 1 (1/0/0) Pt#748 1 _ 1 This study
;%ﬁfﬁj};’e Missense 1 (1/0/0) Pt#164 _ _ _ 55
p.cisi)Sll?zgiy Missense 1 (0/1/0) Pt#757 _ _ 1 This study
pcli16531(2:1>([?1’n Missense 1 (1/0/0) Pt#396 1 _ _ 86
G122 Missense 1(0/0/1) PL4746 - - This study
pc,:rﬁg;%ér Nonsense 1 (0/1/0) Pt#868 1 _ 1 This study
el Missense | 1 (0/1/0) Pt#574 T R B This study#

92



Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification l\ig/[/oFf /;?Ze)s Case ID DNV | INH UP References
pc(?i?l%g};((}:l’n Missense 1 (0/1/0) Pi#11 B 3 B 122
chthzlgggﬁe Missense 1 (1/0/0) Pt#398 1 3 B %6
The139A Missense 1 (0/1/0) P97 N This study

C.419—17_4919—14del, Splice 1 (0/1/0) PHEO B} B B 10
c.419-2rk>G, p.? Splice 1 (0/1/0) Pt#1002 — — — 141
S eelAlh Nonsense | 1 (0/1/0) Pt#604 Lol ] This study
C;é?y_ﬁig;l ’ Indel 1.(1/0/0) PH#367 _ _ B %
pc(?ligfl}::r’g Missense 1 (0/1/0) Pt#719 _ _ 1 This study
pc(;‘liflli};fs’p Missense 1 (0/1/0) Pt#295 _ _ _ 99
leéigfi?gif ’ Indel 1 (0/1/0) P8 T I 118
pcéf; %g}gél’u Missense 1 (0/1/0) Pt#342 1 _ _ 100
p?éli/llc'S}TAAr’g Missense 1 (0/1/0) Pt#244 1 _ _ 114
pf's465r ‘g;,cr ’O Missense 1 (1/0/0) P871 _ 1 1 This study
p(?.S4esr‘gZ>lé};r Missense 1 (0/1/0) Pt#1029 1 - 1 This study
pcStiTSC;II;u Missense 1 (0/1/0) Pt#765 _ _ 1 This study#
p‘fﬂzzl’g%l Missense 1 (1/0/0) PH#370 I I 9
pcﬁifgﬁe Missense 1 (1/0/0) P69 _ B | This study#
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification l\ig/[/oFf /;?Ze)s Case ID DNV | INH UP References
S PmelgoAm | Missense | 1(010) P38 - This study
c;; }916_?501 3211’ Indel 1 (0/1/0) Pt#980 1 - 1 This study
c.495C>T, p.? Splice 1 (1/0/0) P#863 1 N 1 This study
pc\f;?gjéu Missense 1 (0/1/0) Pt900 _ _ 1 This study#
414 89;45;;;1@1, po | [Frameshift 1(0/1/0) Pt#528 _ _ _ 1
C.511-30G>A, p.? Splice 1 (1/0/0) PH358 1 N N 97
pf\'f o Missense 1 (0/1/0) P#884 1 _ ) This study#
p?{?;lllgfl\ﬁét Missense 1 (0/1/0) Pt#264 - — _ 110
¢.513_759+2del, p.? Splice 1(0/1/0) P31 N N N 81
pcpsr(ljgg]:réu Missense 1 (0/1/0) Pt#349 1 _ _ 97
AL Missense 1 (0/1/0) PL#168 . 1
;I?Z?;[;Tch} Missense 1 (1/0/0) Pt#65 _ _ _ 105,120
ool Toe Missense 1 (0/1/0) P#572 T A This study#
p‘ff;ﬁ‘g; g};s Missense 1 (1/0/0) Pe#822 - 1 1 This study#
N 08 S8, dup Indel 1 (0/1/0) PY#632 - | - 1 This study
pcélizlggf; s Missense 1 (0/1/0) Pt#397 1 3 3 %6
pfisiiggﬁgn Missense 1 (0/1/0) Pt4930 - - 1 This study
pﬁ::lizl’g;\l;;l Missense 1 (1/0/0) Pt#675 _ _ 1 This study
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification l\ig/[/oFf /;?Ze)s Case ID DNV | INH UP References
S lal99Th Missense 1 (1/0/0) P1#206 T A 65
pcss91192A03%1r Missense 1 (1/0/0) Pt#452 — 1 — 43
¢.604-10C>G, p.? Splice 1 (1/0/0) P#263 _ - - 110
o G‘“ifzooz—f;ﬁ‘:%r 4o | Frameshift | 1(0/1/0) P#455 B B o1
pcglhg%}g;ér Nonsense 1 (0/1/0) Pt#162 1 — - 134
pc(?111625)}6>((}:1’n Missense 1 (0/1/0) Pt#918 1 _ 1 This study#
pfffa 92(0};&0 Missense 1 (1/0/0) Pt#782 1 - 1 This study
p(.:fszrg?);ge’r Missense 1 (0/1/0) Pt#779 1 - 1 This study
pcl\/?ggllqz%lr Missense 1 (1/0/0) Pt#81 - — _ 105,120
chi‘;g¥ngy Missense 1 (0/1/0) Pt#763 _ _ 1 This study#
pCL6}ft321?5>gfn Missense 1 (1/0/0) Pt#1030 _ _ 1 This study
chiig?gf?ﬁe Missense 1 (1/0/0) Pt#463 _ 1 _ 83
pCP‘; ‘(‘)92(1:;21521 Missense 1 (1/0/0) Pt#1006 _ _ _ 59,135
pCP‘; ‘(‘)92(1:;?1;1 Missense 1 (1/0/0) Pt#794 _ _ 1 This study
o2 17Are Missense 1 (1/0/0) Pt#323 T A 99
Cpéggs_gfggg’ Nonsense 1 (0/1/0) Pt#432 | B B ol
pcz‘\6r7g72(2}z§;s Missense 1 (1/0/0) Pt#88 B 3 B 120
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification 1\&/"; /I?Z‘;S Case ID DNV | INH | UP References
pc”f}ig[;;g; s Missense 1 (0/1/0) Pt#344 _ _ _ 100
pc(?ligg}gAAr’g Missense 1 (0/0/1) Pt#1011 - - — 124
pc.;l?}?rl2[;1>g1’a Missense 1 (1/0/0) Pt#205 _ _ _ 65
pCT6h9é(3:1>Sr’g Missense 1 (0/1/0) Pt#540 1 - 1 This study#
pCT6h9r 22(3:;:‘; s Missense 1 (1/0/0) Pt#418 - - - 81

p.A(i;z?{ch(ffg%rm Frameshift 1(0/1/0) Pt#771 - - 1 This study
pcgr()gzlgggl’y Missense 1 (1/0/0) Pt#320 1 3 B 99
o X;;gggg‘;fg‘}lém Frameshift | 1(0/1/0) PE#1007 ] 133
CJ%;;;%;%Z? Nonsense 1 (0/1/0) Pt#691 _ _ 1 This study#
chZler;Z;:s,n Missense 1 (1/0/0) Pt#218 3 B - 6
pC;;rEIZ;SCér Missense 1 (1/0/0) Pt#305 1 B B 27.09
pcgjrgz(j;?ér Nonsense 1 (0/1/0) Pt#375 B 3 B 36
p.L;égi(zt_chulfg%ﬂo Frameshift 1(0/1/0) P1#848 1 - 1 This study
p‘fgesuz(sj;cl};l Missense 1 (1/0/0) Pt#614 - - 1 This study#
pcgrsgé[;;gl’y Missense 1 (1/0/0) Pt#536 1 _ _ 40
¢.760-2A>G, p.? Splice 1 (0/1/0) PH630 - - 1 This study
¢.762 831+2del, p.? Splice 1 (0/1/0) Pt#434 - - - 81
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification l\ig/[/oFf /;?Ze)s Case ID DNV | INH UP References
pcgs;ééggia Missense 1 (1/0/0) Pt#213 1 3 B 63
p(.:I;7eZ182(ég\C]};1 Missense 1 (0/1/0) Pt#720 _ _ 1 This study
pC\Z:ég;Liu Missense 1 (1/0/0) Pt4950 - 1 1 This study
p?&zi;g;l’l;;e Missense 1 (0/1/0) Pt#402 1 3 B %6
pcgrggg(gigr’o Missense 1 (0/1/0) Pt#495 B 3 B 105
pc(§1§/22(7}8>§r’g Missense 1 (1/0/0) Pt#336 3 1 B 9
pcc§13y32(7};$u Missense 1 (1/0/0) Pt#856 _ 1 1 This study
;ﬁzgggsi ,r Missense 1 (1/0/0) Pt#474 — 1 _ 98
p?l.\iglée‘égz\cl};l Missense 1 (1/0/0) Pt#338 B 3 B 99

c.845_846insTCT,
p-Met282delinslleLe Indel 1 (0/0/1) Pt#135 - - - 133
u
pﬁ;szgg;g Missense 1 (0/1/0) Pt874 1 - 1 This study
p.;§§§83§sgffg¥§}1z Frameshift 1 (0/1/0) Pt#1004 _ _ _ 143
p(.:fr6g22(§zgér Missense 1 (0/1/0) Pt#16 1 _ _ 128
pifr Z;g;geu Missense 1 (0/1/0) Pt4#758 1 - 1 This study
pcﬁgggggyr Missense 1 (1/0/0) Pe#688 _ B | This study#
pcgl?zggpcr ’0 Missense 1 (0/1/0) Pt#790 1 3 | 60
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UP P References
c.875A>T, .
p.His292Leu Missense 1 (0/1/0) Pt#201 - - - 1 65
c.888C>G, .
p.Asp296Glu Missense 1 (1/0/0) Pt#404 1 — — 1 29
c.886G>A, . .
p.Asp296Asn Missense 1 (0/1/0) Pt#783 1 — 1 — This study
c.892G>A, . .
p.Gly298Arg Missense 1 (1/0/0) Pt#850 - - - 1 This study
c.893G>A, .
p.Gly298GIu Missense 1 (1/0/0) Pt#311 1 — — 1 99
c.894 899+1dup, p.? Splice 1 (0/1/0) Pt#635 — — 1 — This study
c.899+3 988del, p.? Splice 1 (0/1/0) Pt#954 1 - 1 - This study
c.899 918del, Frameshift | 1(0/1/0) P1#159 ~ - - 8
p.Ser300AsnfsTer7
°'90°'4159f0'23d61’ Splice 1 (1/0/0) PH#620 -l -] - This study
¢.900-16_905dup, p.? Splice 1 (1/0/0) Pt#682 - - 1 - This study
¢.900-12 920dup, p.? Splice 1 (0/1/0) Pt#223 — — — 1 15
¢.900-6 _958dup, p.? Splice 1 (1/0/0) Pt#368 - 1 - 1 93
¢.900-3 917dup, p.? Splice 1 (1/0/0) Pt#194 — — — 1 4
¢.900-1 903dup, p.? Splice 1 (0/1/0) Pt#160 — — — 1 9
c.900-1G>A, p.? Splice 1 (0/1/0) Pt#371 - 1 - 1 35
¢.900 932dup, p.? Splice 1 (0/1/0) Pt#640 - - 1 - This study
¢.900_903dup, . 3 B .
p.Arg302LeufsTer] 3 Frameshift 1 (0/1/0) Pt#943 1 1 This study
¢.901 _1004dup, . B B B
p.Lys336ThrfsTer10 Frameshift 1 (0/1/0) Pt#41 1 17
¢.905G>T, .
p.Arg302Leu Missense 1 (0/1/0) Pt#424 1 — — 1 81,82
¢.905_927inv,
p-Arg302_Glu309deli . B B B .
nsLeuaProGluPheLeu Missense 1 (0/1/0) Pt#887 1 This study
LeuValTyr
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UP References
¢.913 929dup, . } B .
p.-Arg311LysfsTer6 Frameshift 1(0/1/0) P91 1 This study
c.914 915insGATA
GTTACCGTACAC
GAGAA,
p.Arg304 Glu305ins Indel 1 (1/0/0) Pt#1023 - - - 7
AspSerTyrArgThrAr
gGlu
¢.917_924dup, . B .
p.Glu309LysfsTerS Frameshift 1 (0/1/0) Pt#599 1 1 This study
¢.927dup, .
p.Val310SerfsTerd Frameshift 1 (0/1/0) Pt#383 1 _ _ 88
€.929 932del, . B B
p.Val310GlufsTerls | Trameshift | 1(071/0) PH#261 - 110
€.932 935del, . .
p.Arg31 1llefsTerl4 | rameshift 1(0/1/0) Pt##680 - - 1 This study
¢.933 989dup, B .
p.Lys313 Ser331dup Indel L (0/1/0) Pe#837 1 1 This study
¢.934 992dup, . } B .
p.Ser33lArgfTerls | | rameshift 1(0/1/0) 816 1 This study#
¢.937 940dup, . } B .
p.Ser314LysfsTer3 Frameshift 1 (0/1/0) Pt#571 1 This study#
¢.937 942dup, B )
p.Lys313 Ser314dup Indel 1(0/1/0) Pt#285 1 99
¢.939 950del,
p-Lys313 Ile317delin Indel 1 (0/1/0) Pt#928 1 - 1 This study
sAsn
c.940A>T, .
p.Ser314Cys Missense 1 (0/1/0) Pt#102 - - - 120
c.943G>A, .
p.Asp315Asn Missense 1 (1/0/0) Pt#219 _ _ _ 69
¢.947dup, . .
p.lle317TyrfsTer23 | Frameshift 1(0/1/0) P#592 1 - 1 This study
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UP References
¢.948 963dup, .
p.Asp322TyrfsTer23 Frameshift 1 (1/0/0) Pt#158 1 _ _ 74
¢.949 950del, .
p.T1e317TyrfsTer22 Frameshift 1 (0/1/0) Pt#200 - - - 65
¢.950 962dup, . .
p-Lys321AsnfsTer23 Frameshift 1(0/1/0) Pt#124 - - 1 This study
¢.957 959dup, B .
p.Leu320dup Indel 1 (1/0/0) Pt#608 1 1 This study
C'960—189,8+5d“p’ Splice 1 (1/0/0) P325 | | %
€.966_969del, . .
p.Asp322GlufsTer3 | | rameshift 1(0/1/0) Pe#698 - - 1 This study
¢.966_1011dup,
p.11e338 Ser390delin
sGInAspGlyGluGInG
InSerCysGInCysGly Frameshift 1 (0/0/1) Pt#140 - - - 133
ArgThrLysGlyThrVa
IThrCysSerTrpTrpPh
eGluGlyTrpLeu
¢.968_976del, .
p.Arg323 Val325del Indel 1 (0/1/0) Pt#808 1 - 1 This study
¢.978 1004dup,
p.Ser327 Leu335dup Indel 1 (1/0/0) Pt#4 - - - 116
¢.982 985dup, .
p.Leu329GlnfsTerlp | Frameshift | 1(071/0) Pt#99 - - | - 120
¢.983 986dup, . B B B
p.Ala330SerfsTerl 1 Frameshift 1(0/1/0) Pt#510 105
¢.985 998dup, . .
p.Glu333AspfsTer8 Frameshift 1 (0/1/0) Pt#809 1 _ 1 This study#
¢.986_998dup, .
p.Glu333AspfsTerl] | Frameshift 1(0/1/0) Pi#106 - - - 105,120
c.989C>G, .
p.Ala330Gly Missense 1 (0/1/0) Pt#124 - - - 120
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification 1\8/[/0; /;?Ze)s Case ID DNV | INH UupP References
© ;‘?ﬁ%;gggj;p’ Indel 1 (1/0/0) P877 1 _ ! This study
¢.1008+ }_; 008-27de Splice L (1/0/0) PL503 1 _ 1 This study#
p_‘ﬁgi;—igg;ﬁgﬁp Tndel 1 (0/1/0) P#343 ! - - 100
pliess Ghezanp | el | 10100) Pi597 - - This study
c?g{égg%‘iﬁp ’ Nonsense 1 (0/1/0) Pt#647 _ _ 1 This study
p.gllfffl—;?gs fls ‘}“Ji;gz Frameshift 1 (1/0/0) Pt#714 _ _ 1 This study
s T | o EEE "
p"’l'}rggéﬁxgsd%fé Frameshift | 1(0/1/0) Pt431 - - | - 71
pf’éﬁéj;ﬁﬁf}lgz Frameshift | 1 (0/1/0) PH#817 1 - 1 This study#
p_;}f;‘soo—é?;é‘}‘g’l || Frameshift 1 (0/1/0) PH882 _ _ 1 This study
¢.1046_1047insCAA
T, Frameshift 1 (0/1/0) Pt#780 1 - 1 This study
p.Arg349SerfsTer4
N I I ”
;é?fé?;i’) Missense 1 (0/1/0) Pt#947 1 - 1 This study
p_liﬁé);;z—l}r%sfgg’ﬂ Frameshift 1 (0/0/1) Pt131 B B ) 33
;iﬁ:g SG;F[;; Missense 1 (1/0/0) Pt231 3 B - 50

101




Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UP References
c.1057G>C, .
p.Ala353Pro Missense 1 (0/1/0) Pt#228 — — — 23
c.1062_1124dup,
p.Pro374 Phe375ins
LeuAlaAspProGluPr .
oProLeuGluGluLeuG Indel 1 (1/0/0) Pt#869 1 - 1 This study
lyTyrHislleTyrSerSer
AspProPro
¢.1063_1068del, - B B
p.Ala355 Asp356del Indel 1 (0/1/0) Pt#457 101
c.1064_1065insTAA
G, Frameshift 1 (1/0/0) Pt#857 1 - 1 This study
p-Asp356LysfsTer4
¢.1065del, . .
p.Asp356llefsTer68 Frameshift 1 (0/1/0) Pt#820 1 — 1 This study
c.1066_1090dup,
p-Leu364delinsArgSe Nonsense 1 (0/1/0) Pt#602 1 - 1 This study
rTer
¢.1069_1114dup,
p-Asp372delinsAlaTe Nonsense 1 (1/0/0) Pt#626 - - 1 This study
r
c.1071_1088dup,
p-Glu362 Glu363ins - - B
AspGluProProLeuGl Indel 1 (0/1/0) Pt#225 21
u
c.1072G>A, . j
p.Glu358Lys Missense 1 (1/0/0) Pt#470 — — 90
¢.1073_1094del, . j .
p.Glu358AlafsTers9 Frameshift 1 (0/1/0) Pt#752 1 1 This study
c.1081_1125dup, B ]
p.Leu361 Phe375dup Indel 1 (1/0/0) Pt#853 1 1 This study
¢.1083_1102dup, Frameshift 1 (0/1/0) Pt#94 - - - 105,120

p-lle368ArgfsTer63
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UP References
¢.1083_1124del, B B .
p.Leu36l Pro374del Indel 1 (0/1/0) Pt#940 1 This study
c.1083_1124dup, B }
p.Leu36l Pro374dup Indel 1 (1/0/0) Pt#436 1 81
c.1085_1093dup, B B
p.Glu362_Leu36ddup Indel 1 (1/0/0) Pt#47 1 73
¢.1087_1119dup, B }
p.Glu363_Pro373dup Indel 1 (1/0/0) Pt#277 1 46
¢.1090_1155dup,
p-Leu364 Lys385dup Indel 1 (1/0/0) Pt#563 1 — 1 This study
22
¢.1091T>G, . .
p.Leu364Arg Missense 1 (0/1/0) Pt#985 _ _ 1 This study#
c.1093 1112dup, . B B B
p.Ser371 ArgfsTer60 Frameshift 1 (0/1/0) Pt#157 74
c.1095 1118dup, B B }
p.Tyr366_Pro373dup Indel 1 (1/0/0) P92 120
c.1100A>G, . .
p.His367Arg Missense 1 (1/0/0) Pt#646 _ _ 1 This study
c.1101_1154dup,
p.Ile384 Lys385insA
snlleTyrSerSerAspPr Indel 1 (1/0/0) Pt#547 - 1 1 This study
oProPheGluValArgG
lyAlaAsnGInTrplle
c.1103_1116dup, . } B .
p.Pro373SerfsTerse | | rameshift 1 (0/1/0) P#673 1 This study
¢.1106_1108del, B B
p.Tyr369del Indel 1 (1/0/0) Pt#426 1 8’1
¢.1105T>C, .
p.Tyr369His Missense 1 (1/0/0) Pt#361 1 — _ 97
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

. . . No. of cases
Variant Classification (M/F/NA) Case ID DNV | INH UpP References
c.1116_1154dup,
p.Ile384 Lys385insA
snProProPheGluVal Indel 1 (1/0/0) Pt#156 - - - 74
ArgGlyAlaAsnGInTr
plle
c.1119 _1123del,
p.Pro374 Phe375deli Nonsense 1 (0/1/0) Pt#686 — — 1 This study
nsTer
c.1121 _1159dup,
p-Phe386 Lys387ins Indel 1 (1/0/0) Pt#71 - - - 105,120
13
c.1124 1125dup, . B} } B
p.Glu376LeufsTerag | Frameshift 1 (0/1/0) P#204 65
c.1124 1132del,
p.Phe375 Arg378deli Indel 1 (0/1/0) Pt#922 1 - 1 This study
nsCys
c.1125del, . .
p.Phe375LeufsTerdg | Frameshift 1 (0/1/0) P#815 1 - 1 This study
c.1126_1131dup, } B .
p.Glu376 Val377dup Indel 1(0/1/0) PH#560 1 This study
c.1133G>T, . .
p.Arg378Leu Missense 1 (0/0/1) Pt#754 - - 1 This study#
c.1134 1159dup, . B B B
p.Lys387MetfsTerd6 Frameshift 1 (1/0/0) Pt#48 73
¢.1137_1159dup, . B B B
p.Lys387MetfsTerds | [ rameshift 1 (1/0/0) Pt#76 105,120
c.1138_1157dup, . B B .
p.Phe386LeufsTeras | Frameshift 1 (1/0/0) Pi#637 1 This study
¢.1139 _1142dup, . B B B
p.Trp383SerfsTers Frameshift 1 (0/1/0) Pt#266 110
c.1140_1150dup, . B} } B
p.lle384ThrfsTera4 | Frameshift 1 (0/1/0) Pt#161 oY)
c.1142 1164del, . - }
p.Asn381SerfsTerd3 | | rameshift 1(0/1/0) P#256 - 108
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Supplementary Table 6. PDHAI variants included in the study in decreasing frequency (continued)

Variant Classification l\il(;/[/OFf /cNaze)s Case ID DNV | INH UP P References
pasnL Hessadel | el | 1010) Pif149 N 07
p‘f'Tl ri)i‘gglslejt?sdl?g% Frameshift | 1(0/1/0) P37 ) B : B This study

;Cl}ir?;lé?l};’r Nonsense 1 (1/0/0) Pt#165 1 B - 1 56
pTp3s Phessedp | M| 1010) pitsT R 50
;-#;‘;821%5 Missense 1 (1/0/0) PH#89 S I 120
;;ﬁ?g}lz; Nonsense 1 (0/1/0) Pt#291 1 3 B ! 99
© LIE; ggég jli‘jp ’ Indel 1(0/1/0) Pt#123 _ _ _ 1 120
pPhest6 Lyosap | M| 10/00) Pit49 R 7
AN T .
;éifg,z ;;;3(;8 Missense 1 (1/0/0) Pt#889 _ _ 1 _ This study
pSersSiCystitersy | PRmhif | 1(1/00) Pufs3s ] sy
;éif;zgg?:; Nonsense 1 (1/0/0) Pt#430 3 B B ) ol

All PDHA1 variants included in this study were (re)classified according to NM_000284.3 reference transcript. ACMG — variant pathogenicity interpretation
according to the recommendations of the American College of Medical Genetics and Genomics and the Association for Molecular Pathology.'*® Reference
column contains references to the records of published cases. Indel — small in-frame insertion or deletion. DNV — number of confirmed de novo cases. INH —
number of confirmed maternally inherited cases. P — published. UP — unpublished (this study). M — males. F — Females. NA — sex not available. * — listed on
ClinVar (search date 24.03.2025).
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Supplementary Table 7. Disease-causing missense variant discovery rate in PDHAI and other genes.

Gene PDHAI orc SLC6A8 TAFAZZIN GLA GAA CFTR PAH

Associated disease PDHc Urea cycle CCDS Barth syndrome | Fabry disease Pompe Cystic fibrosis Phenylketonuria
defiency disorders disease

Gene location (CHCh38) Xp22.1 Xpll.4 Xpl4 Xq28 Xq22.1 17925.3 7q31.2 12g23.2

Coding region lenght 17792 68843 8663 10188 10123 18301 188641 80356

(nucleotides)

Protein length 390 354 635 262 429 952 1480 452

(amino acids)

Missense variants among 50% 63% 18% 0 61% 51% 39% 58%

pathogenic variants

Variant discovery (available / 13% 7% 0.4% 0 18% 4% 5% 15% (691/4565)

AlphaMissense) (166/1277) | (264/3834) (32/7970) (605/3328) (297/7342) (819/13744)

Reference This study 148 ClinVar ClinVar 149 150 151 152

Missense variant discovery was estimated as the proportion of known missense variants (from literature or ClinVar) over all possible missense
variants predicted by AlphaMissense.!>* ClinVar data was accessed on 2025-03-23. Gene names (e.g., PDHAI, GAA) were used as search terms,
and only variants classified as pathogenic or likely pathogenic and directly affecting the gene of interest were included (e.g., complex chromosomal
rearrangements were excluded). AlphaMissense-predicted missense variants for each gene (e.g., GLA: UniProt ID P06280) were filtered for
variants classified as likely pathogenic. Unique amino acid substitutions were included in the final count. "Missense variants among pathogenic

variants" represents the proportion of missense mutations among all pathogenic variant types reported for each gene.
CCDS — Cerebral creatine deficiency syndrome.
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Supplementary Table 8. Coding variant distribution among PDHA1 exons in the cohort and gnomAD database

Exon 1 2 3 4 5 6 7 8 9 10 11
Base pairs
(NM_000284.4) 1-57 | 58-117 | 118-291 292-418 419-510 511-603 604-759 760-831 832-899 900-1008 1009-1173
Number of cases 4 0 66 66 89 31 78 91 49 148 211
Number of variants 2 0 19 21 29 19 47 9 27 48 82
Nonsense 0 0 0 1 1 0 4 1 1 1 11
Frameshift 1 0 1 1 0 1 4 0 5 24 29
Missense 1 0 16 19 24 17 38 8 20 11 14
Indels 0 0 2 0 4 1 1 0 1 12 28
Frequency (all) 0.04 0 0.11 0.17 0.32 0.20 0.30 0.13 0.40 0.44 0.50
Frequency
(males) 0 0 0.05 0.09 0.12 0.10 0.17 0.08 0.16 0.13 0.25
Frequency 0.04 0
(females) ) 0.06 0.13 0.23 0.13 0.16 0.08 0.25 0.37 0.27
Number of variants
(gnomAD) 16 17 18 19 4 7 18 13 4 28 47
Frequency (gnomAD) 0.28 0.28 0.10 0.15 0.04 0.08 0.12 0.18 0.06 0.26 0.28

Supplementary table 8 shows the distribution of coding variants among PDHAI exons. Frequency — variant frequency defined as variants/base pair.'** The
gnomAD dataset was filtered to include only rare variants with an allele frequency < 0.001 and exclude variants classified as “Benign” or “Likely benign” in
ClinVar."”® Additionally, non-coding variants were removed based on VEP annotations, including UTR variants, intronic or splice variants, and synonymous
variants. The variants were assigned to exons based on their genomic positions corresponding to transcript ENST00000422285.7. Indels — small in-frame

insertions or deletions.
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Supplementary Table 9. Comparison of sex-related enrichment for the most common variants (10 > cases per variant)

Variant Classification No. of cases Expected | Expected | O/Eratio | O/Eratio | O/E p-value
(M/F/NA) (males) (females) (males) (females) male-to-female ratio
c.787C>G, p.Arg263Gly Missense 68 (53/10/5) 30.603 35.183 1.732 0.284 6.093 <0.001
c.904C>T, p.Arg302Cys Missense 40 (2/36/2) 18.002 20.696 0.111 1.739 0.064 <0.001
c.1133G>A, p.Arg378His Missense 35 (24/10/1) 15.752 18.109 1.524 0.552 2.759 0.005
c.491A>G, p.Asnl64Ser Missense 33 (26/6/1) 14.852 17.074 1.751 0.351 4.982 <0.001
c.1132C>T, p.Arg378Cys Missense 30 (19/8/3) 13.502 15.522 1.407 0.515 2.730 0.017
¢.1142 1145dup, . <0.001
p.Trp3§3SerfsTIzr6 Frameshift 30 (1728/1) 13.502 15.522 0.074 1.804 0.041
¢.934 940del, p.Ser312ValfsTer12 | Frameshift 25 (0/24/1) 11.251 12.935 0 1.855 0 —
c.214C>T, p.Arg72Cys Missense 23 (20/3/0) 10.351 11.9 1.932 0.252 7.664 <0.001
c.1159 1162dup, p.Ser388Ter Nonsense 22 (20/2/0) 9.901 11.383 2.019 0.176 11.496 <0.001
c.262C>T, p.Arg88Cys Missense 17 (14/2/1) 7.651 8.796 1.829 0.227 8.047 0.0014
c.379C>T, p.Argl27Trp Missense 17 (9/8/0) 7.651 8.796 1.176 0.909 1.293 0.630
¢.506C>T, p.Alal69Val Missense 14 (4/10/0) 6.301 7.244 0.635 1.381 0.459 0.279
c.483C>T, p.? Splice 13 (7/6/0) 5.851 6.726 1.196 0.892 1.341 0.781
c.380G>A, p.Argl27GIn Missense 12 (2/10/0) 5.401 6.209 0.370 1.611 0.229 0.043
c.905G>A, p.Arg302His Missense 11 (3/8/0) 4.951 5.691 0.605 1.406 0.431 0.236
c.787C>T, p.Arg263Ter Nonsense 10 (2/8/0) 4.501 5.174 0.444 1.546 0.287 0.116

The table shows observed and expected counts of the variants (with > 10 cases) in males and females. Expected counts were calculated as: total
No. of variant x (proportion of cases in sex subgroups). Observed-to-expected (O/E) ratios reflect observed counts divided by expected counts,
and the male-to-female O/E ratio highlights enrichment between sex subgroups.
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Supplementary Table 10. Comparison of published and unpublished cases by sex, presentation, last report, and survival (z = 316)

Characteristic Published cases (n =133) Unpublished cases (n = 183) p-value
(known alive or dead status and age at last report) (known alive or dead status and age at last report)
Males, count 79 (59.4%) 65 (35.5%) <0.001
Age at last report, years (IQR) 1.8 (8.5) 6 (9.0) <0.001
Neonatal presentation, count 56/96 (58.3%) 82/180 (45.6%) 0.058
Infantile presentation, count 28/96 (29.2%) 64/180 (35.6%) 0.348
Childhood presentation, count 12/96 (12.5%) 34/180 (18.8%) 0.235
Deceased cases, count 106 (79.7%) 31 (16.9%) <0.001

Neonatal presentation — first presentation between 0-28 days. Infantile presentation — first presentation between 29 days - 12 months. Childhood
presentation — first presentation between 1-13 years. CI — confidence interval. IQR — interquartile range. RMST — restricted mean survival time.
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Supplementary Table 11.

Survival estimates stratified by maximum observation duration

Censoring threshold Number of Percentage of selected subset | Deceased cases, Median survival, years (IQR) | Restricted mean survival
(years) cases (n=278) count (%) time, years (95% CI)
[0-20] 251 90.3 101 (40.2) 16 (17.83) 11.7 (10.52 - 12.92)
[0-19] 245 88.1 100 (40.8) 16 (15.04) 11.3(10.21 - 12.45)
[0-18] 242 87.1 100 (41.3) 13 (15.67) 10.9 (9.88 —11.99)
[0-17] 237 85.3 99 (41.8) 12.5 (15.25) 10.5 (9.55 - 11.53)
[0-16] 231 83.1 98 (42.4) 11.2 (14.25) 10.1 (9.16 —11.02)
[0-15] 224 80.6 94 (41.9) 11 (13.42) 9.6 (8.70-10.42)
[0-14] 219 78.8 94 (42.9) 9(11.92) 9.0 (8.24 -9.82)
[0-13] 216 71.7 94 (43.5) 8(11.42) 8.5(7.77-9.23)
[0-12] 210 75.5 92 (43.8) 8 (10.50) 7.9 (7.28 - 8.61)
[0-11] 201 72.3 91 (45.3) 7.8 (9.58) 7.4 (6.78 —7.98)
[0-10] 196 70.5 90 (45.9) 6 (8.67) 6.8 (6.26 —7.34)

Supplementary table 11 presents the number of cases, proportion of deaths, and survival metrics (median survival with interquartile range (IQR)
and restricted mean survival time with 95% confidence intervals (CI) across different censoring thresholds from 10 to 20 years in selected cohort
subset (includes cases with known survival status (alive or deceased), age at last report, sex, age at presentation). As the censoring threshold
increases, the sample size and median survival rise, while the proportion of deceased cases remains relatively stable (~40—46%). Censoring up to
19 or 20 years inflates the median survival due to a small number of long-term survivors, as indicated by the large discrepancy between the median
and restricted mean survival time (RMST). Censoring below 15 years leads to a substantial loss of cases (>20%), limiting the representativeness
of the cohort. A censoring threshold of 18 years retains 87% of the selected cohort and 100 events (deaths), ensuring sufficient statistical power
and compliance with the 10% rule for Kaplan—Meier analysis. Importantly, it marks the highest observation duration beyond which no substantial
changes in median survival are observed, minimizing upward bias in survival estimates.
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Supplementary Table 12. Pairwise comparisons of sex and age at presentation from Cox PH model with Holm—Bonferroni adjustment

Pairwise comparisons HR 1/HR Estimate SE p-value
Infantile & Females (n = 40) vs. Infantile & Males (n = 41) 0.68 1.47 -0.39 0.225 0.173
Infantile & Females (n = 40) vs. Neonatal & Females (n = 80) 0.61 1.63 -0.49 0.195 0.036
Infantile & Females (n = 40) vs. Neonatal & Males (n = 48) 0.33 3.02 -1.11 0.218 <0.001
Infantile & Males (n = 41) vs. Neonatal & Females (n = 80) 0.90 1.11 -0.10 0.193 0.597
Infantile & Males (n = 41) vs. Neonatal & Males (n = 48) 0.49 2.06 -0.72 0.215 0.004
Neonatal & Females (n = 80) vs. Neonatal & Males (n = 48) 0.54 1.86 -0.62 0.185 0.004

Supplementary table 12 provides details of survival multiple covariate analysis using Cox Proportional hazards (Cox PH) model with Holm—
Bonferroni corrections (Concordance = 0.647 (standard error 0.02); Wald test = 27.23, p<0.001; Logrank test = 28.79, p<0.001). Model includes
cases with known survival status (alive or deceased), age at last report < 18 years, sex, age at presentation (childhood excluded, » < 10 per
group). HR — Hazard ratio. 1/HR — reciprocal hazard ratio. SE — Standard error. Significant results are marked in bold. Infantile — age of

presentation between 29 days - 12 months. Neonatal — age of presentation between 0-28 days.
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Supplementary Table 13. Univariate and multivariable Cox regression models of survivor up to 18 years (n = 240)

Variable Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
HR (95% CI) | Dp-value HR (95% CI) | Dp-value HR (95% CI) p-value
Exon (Exon 11 (n = 55) as reference)
Exon 3 (n =21) 0.22 (0.067, 0.731) 0.013 0.42 (0.114, 1.527) 0.187 Excluded NA
Exon 4 (n = 14) 0.55(0.192, 1.582) 0.269 0.83(0.247, 2.78) 0.760 Excluded NA
Exon 5 (n = 32) 0.62 (0.308, 1.26) 0.188 0.93(0.397, 2.2) 0.877 Excluded NA
Exon 6 (n = 10) 0.8 (0.279, 2.298) 0.679 0.53(0.129, 2.171) 0.376 Excluded NA
Exon 7 (n = 23) 0.86 (0.416, 1.778) 0.684 0.29 (0.121, 0.671) 0.004 Excluded NA
Exon 8 (n = 23) 0.95(0.491, 1.853) 0.889 0.58 (0.26, 1.273) 0.172 Excluded NA
Exon 9 (n =19) 1(0.432,2.304) 0.996 1.05 (0.39, 2.827) 0.924 Excluded NA
Exon 10 (n = 43) 0.94 (0.52, 1.691) 0.831 0.68 (0.323, 1.423) 0.304 Excluded NA
Variant type (Missense (n = 158) as reference)
Indels (n = 17) 0.75 (0.323, 1.763) 0.515 0.75(0.307, 1.837) 0.530 1.04 (0.444, 2.44) 0.926
Frameshift or Nonsense (NMD-escape) (n =27) | 0.87 (0.434, 1.762) 0.708 1.24 (0.506, 3.022) 0.642 1.81 (0.861, 3.797) 0.118
Frameshift or Nonsense (NMD-predicted) (n = 1.4 (0.713, 2.735) 0.330 4.37 (1.856, 10.277) 0.001 4.04 (1.777,9.163) 0.001
25)
Splice (n = 13) 3.52 (1.786, 6.954) <0.001 2.76 (1.134, 6.708) 0.025 2.3 (1.152,4.595) 0.018
Source (Published (n = 81) as reference)
Unpublished (n = 159) 0.13 (0.086, 0.21) | <0.001 | 0.15 (0.09, 0.265) | <0.001 0.18 (0.107, 0.295) <0.001
Presentation (Childhood presentation (n = 29) as
reference)
Neonatal (n = 127) 5.5(2.211, 13.68) <0.001 4.96 (1.786, 13.75) 0.002 5.53(2.169, 14.087) <0.001
Infantile (n = 80) 2.09 (0.801, 5.476) 0.132 1.58 (0.563, 4.414) 0.387 1.85(0.697,4.931) 0.216
Sex (Females (n = 127) as reference)
Males (n = 113) 2.53 (1.664, 3.86) <0.001 3.72 (2.005, 6.894) <0.001 3.31(1.953,5.617) <0.001

Analysis includes selected cohort subset (Supplementary Fig. 6) which includes cases with known survival status (alive or deceased), age at last
report up to 18 years, sex, age at presentation (n = 240). Analysis excludes cases with variants in Exon 1 (does not fulfil > 10 cases per comparison
group, Exon, criteria). Longrank test of Multivariate model with stepwise selection p < 0.001. HR — hazard ratio. SE — standard error.
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Supplementary Table 14. Univariate and multivariable Cox regression models of survivor up to 18 years including prenatal or perinatal

findings (n = 123)

Parameter

Univariate model

Multivariable model
(unadjusted)

Multivariable model
(stepwise selection)

HR (95% CI) | p-value HR (95% CI) | p-value HR (95% CI) p-value

Exon (Exon 11 (n = 33) as reference)

Exon 3 (excluded)

Exon 4 (n = 10) 1.33 (0.274, 6.495) 0.721 1.75 (0.244, 12.603) 0.578 Excluded NA

Exon 5 (n = 20) 0.69 (0.177, 2.668) 0.588 0.14 (0.026, 0.758) 0.023 Excluded NA

Exon 6 (excluded)

Exon 7 (n = 13) 0.49 (0.06, 4.007) 0.507 0.33 (0.03, 3.663) 0.370 Excluded NA

Exon 8 (n = 12) 1.61(0.471, 5.521) 0.447 0.56 (0.122, 2.609) 0.464 Excluded NA

Exon 9 (n = 10) 0.74 (0.09, 6.095) 0.779 0.27 (0.02, 3.663) 0.327 Excluded NA

Exon 10 (n = 25) 1.34 (0.448, 3.994) 0.602 0.3 (0.051, 1.745) 0.179 Excluded NA
Variant type (Missense (n = 74) as reference)

Indels (n = 11) 0.36 (0.048, 2.763) 0.329 0.05 (0.004, 0.784) 0.033 0.16 (0.018, 1.34) 0.090

Frameshift or Nonsense (NMD-escape) (n = 0.44 (0.101, 1.926) 0.277 0.4 (0.057, 2.746) 0.349 0.73 (0.16, 3.32) 0.682

19)

Frameshift or Nonsense (NMD-predicted) (n 1.77 (0.639, 4.891) 0.273 5.18 (1.104, 24.276) 0.037 3.01 (0.822, 11.048) 0.096

=19)

Splice (excluded, n < 10)
Presentation (Childhood (n = 12) as reference)

Neonatal (n = 66) 4.71 (0.619, 35.773) 0.134 6.69 (0.602, 74.42) 0.122 Excluded NA

Infantile (n = 44) 2.86 (0.356, 22.884) 0.323 7.73 (0.808, 73.982) 0.076 Excluded NA
Sex (Females (n = 83) as reference)

Males (n = 40) 3.08 (1.366, 6.946) 0.007 16.46 (3.724, 72.785) <0.001 9.45 (3.047, 29.282) <0.001
Prenatal findings (Absent (n = 66) as reference)

Prenatal findings (n = 57) 2.79 (1.205, 6.461) 0.017 2.03 (0.45,9.127) 0.358 3.08 (1.044, 9.103) 0.042
Prematurity (Term (rn = 106) as reference)

Premature (n = 17) 4.59 (1.843, 11.436) 0.001 1.66 (0.506, 5.461) 0.402 Excluded NA
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Supplementary Table 14. Univariate and multivariable Cox regression models of survivor up to 18 years including prenatal or perinatal

findings (n = 123) (continued)

Parameter

Univariate model

Multivariable model

(unadjusted)

(Concordance 0.84 (SE 0.027))

Multivariable model
(stepwise selection)
(Concordance 0.85 (SE 0.049))

HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value
Birth anthropometrics (> 3 p. (n = 83) as reference)
Below 3 percentile (n = 40) 3.17 (1.38, 7.263) 0.007 0.9 (0.251, 3.241) 0.875 Excluded NA
Resuscitation / APGAR < 5 (Absent (n =96 ) as
reference)
Present (n = 27) 4.24 (1.871, 9.62) 0.001 6.51 (1.796, 23.581) 0.004 4.38 (1.58, 12.121) 0.005

Analysis includes selected cohort subset (Supplementary Fig. 6) which includes cases with known survival status (alive or deceased), age at last
report up to 18 years, sex, age at presentation. In addition, analysis included only cases with known prenatal findings, prematurity (born < 37
weeks) status, birth anthropometrics (weight, length, and (or) head circumference) status, resuscitation and (or) APGAR scores < 5 status, and
excluded cases with variants in exons 1 and 6 (does not fulfil > 10 cases per comparison group criteria). Cases with variants in exon 3 were all
censored, thus were excluded from this sub-analysis. The following findings were considered as prenatal: prenatal movement abnormality
(HP:0001557), intrauterine growth retardation (HP:0001511), polyhydramnios (HP:0001561), oligohydramnios (HP:0001562), abnormal fetal
ultrasound or MRI. Longrank test of Multivariate model with stepwise selection p < 0.001. HR — hazard ratio. Data source (published or
unpublished) was not included as covariate, as in this subset there were only seven unpublished cases. SE — standard error.
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Supplementary Table 15. Sex-related differences in activities of daily living

Activity of daily living Unpublished among all cases Females Males p-value
with available data (females vs. males)
Independent sitting, % () 81.3% (200/246) 60.6% (83/137) 74.8% (89/119) 0.0006
Independent walking, % (n) 78.8% (178/226) 41.9% (52/124) 70.3% (71/101) <0.001
Independent eating, % (n) 87.4% (174/199) 40% (46/115) 71.4% (55/77) <0.001
Communication, % (n) 87.6% (149/170) — — —
No communication, % (n) — 27.1% (26/96) 6.8% (5/73) 0.002
Sounds only, % (n) — 25.0% (24/96) 5.5% (4/73) 0.002
With words, % (n) - 14.6% (14/96) 12.3% (9/73) 0.844
With sentences, % (n) — 33.3% (32/96) 75.3% (55/73) <0.001
Independent personal hygiene, % (n) 77.9% (60/77) 32.6% (14/43) 55.9% (19/34) 0.068
School attendance, % (n) 76.9% (87/113) — — —
Mainstream school, % (n) — 18.0% (11/61) 49.0% (25/51) 0.001
School for children with special needs, % (n) — 60.7% (37/61) 39.2% (20/51) 0.038

Table shows comparison of distribution of different activities of daily living between females and males. Analysis included cases with available
sex and activities of daily living. Only cases with last known age of at least one year for sitting, two years for walking or eating, four years for

communication,>®

eight years for school attendance, and 11 years for independent hygiene!'>” were included.
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Supplementary Table 16. Clinical phenotypes among cases with no, mild, and severe developmental delay and (or) intellectual disability

Characteristics No DD/ID DD/ID p-value Mild DD/ID Moderate-severe | p-value
(n=36) (n=464) (no DD/ID vs. DD/ID) | (n=39) DD/ID (n =123) | (mild vs. severe)
Sex (males), count 25/36 (69.4%) | 176/456 (38.6%) | 0.0006 23/39 (59.0%) | 38/123 (30.9%) 0.002
Unpublished cases, count 28/36 (77.8%) | 228/464 (49.1%) | 0.002 34/39 (87.2%) | 112/123 (91.1%) | 0.539
Hypotonia (HP:0001252), count 12/31 (38.7%) | 258/319 (80.9%) | <0.001 26/39 (66.7%) | 90/121 (74.4%) 0.41
Abnormality of movement, count 16/34 (47.1%) | 179/272 (65.8%) | 0.051 26/39 (66.7%) | 59/112 (52.7%) 0.139
Feeding difficulties (HP:0011968), count 4/30 (13.3%) 131/240 (54.6%) | <0.001 4/37 (10.8%) 72/121 (59.5%) <0.001
Seizures (HP:0001250), count 4/29 (13.8%) 166/273 (60.8%) | <0.001 13/38 (34.2%) | 74/121 (64.5%) 0.005
Microcephaly (HP:0000252), count 0/30 173/284 (61.3%) | — 6/34 (17.6%) 75/122 (61.5%) <0.001
Hypertonia (HP:0001276), count 4/30 (13.3%) 137/256 (53.5%) | <0.001 11/37 (29.7%) | 58/120 (48.3%) 0.04
Peripheral neuropathy (HP:0009830), count 9/30 (30%) 56/172 (32.6%) 0.948 11/34 (32.4%) | 16/87 (18.4%) 0.143
Dysmorphic features (HP:0001999), count 0/28 88/241 (36.5%) — 2/36 (5.6%) 43/118 (36.4%) 0.0003
Visual impairment (HP:0000505), count 2/29 (6.9%) 90/217 (41.5%) 0.0001 2/36 (5.6%) 49/111 (44.1%) <0.001
Strabismus (HP:0000486), count 529 (17.2%) 77/208 (37%) 0.059 10/36 (27.8%) | 44/116 (37.9%) 0.321
Abnormal skeletal morphology (HP:0011842), | 0/29 71/219 (35.6%) - 6/35 (17.1%) 38/118 (32.2%) 0.093
count
Hearing impairment (HP:0000365), count 1/29 (3.4%) 58/202 (28.7%) 0.002 1/34 (2.9%) 34/108 (31.5%) 0.0004
Drooling (HP:0002307), count 0/20 60/197 (30.5%) - 2/34 (5.9%) 38/112 (33.9%) 0.0008
Nystagmus (HP:0000639), count 2/29 (6.9%) 39/206 (18.9%) 0.125 5/36 (13.9%) 19/116 (16.4%) 0.8
Ophthalmoplegia (HP:0000602), count 3/30 (10%) 28/209 (13.4%) 0.776 4/38 (10.5%) 12/113 (10.6%) 1

Supplementary table 16 provides clinical phenotypes distribution in cases with or without developmental delay (DD) and intellectual disability
(ID), and cases with mild or moderate-severe DD/ID. Where applicable, HPO (Human Phenotype Ontology) codes are provided next to each
clinical phenotype. Fisher’s exact test was used for clinical phenotype frequency comparison in no DD/ID vs. DD/ID subgroups and in mild
DD/ID vs. moderate-severe DD/ID (mild vs. severe). Phenotypes were grouped by similarity: abnormality of movement (HP:0004305,
HP:0100022, HP:0001288, HP:0100660, HP:0001251, HP:0001332).
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Supplementary Table 17. Univariate and multivariable models of prenatal (fetal) findings (n =292)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value
Exon (Exon 11 (n = 64) as reference)
Exon 3 (n = 26) 0.05 (0.002, 0.235) 0.003 0.07 (0.004, 0.403) 0.014 0.07 (0.004, 0.403) 0.014
Exon 4 (n = 20) 0.76 (0.264, 2.076) 0.590 0.83 (0.244, 2.781) 0.770 0.83 (0.244, 2.781) 0.770
Exon 5 (n = 44) 0.53 (0.233, 1.167) 0.120 0.59 (0.213, 1.632) 0.312 0.59 (0.213, 1.632) 0.312
Exon 6 (n = 14) 0.63 (0.177, 2.033) 0.449 0.63 (0.148, 2.446) 0.509 0.63 (0.148, 2.446) 0.509
Exon 7 (n = 32) 1.46 (0.623, 3.464) 0.387 1.52(0.541, 4.371) 0.429 1.52(0.541, 4.371) 0.429
Exon 8 (n = 21) 0.85 (0.307, 2.288) 0.749 1.08 (0.32, 3.604) 0.898 1.08 (0.32, 3.604) 0.898
Exon 9 (n = 18) 2.95 (0.986, 10.078) 0.064 2.15 (0.562, 8.929) 0.272 2.15 (0.562, 8.929) 0.272
Exon 10 (n = 53) 2.2 (1.049, 4.735) 0.039 1.37 (0.523, 3.638) 0.524 1.37 (0.523, 3.638) 0.524
Variant type (Missense (n = 180) as reference)
Indels (n = 26) 1.55 (0.668, 3.566) 0.298 1.39 (0.535, 3.598) 0.497 1.39 (0.535, 3.598) 0.497
Frameshift or Nonsense (NMD-escape) (n = 1.93 (0.895, 4.202) 0.092 1.37 (0.487, 3.89) 0.553 1.37 (0.487, 3.89) 0.553
31)
Frameshift or Nonsense (NMD-predicted) (1 8.29 (3.649,21.414) | <0.001 3.92 (1.544, 11.035) 0.006 3.92 (1.544, 11.035) 0.006
=39)
Splice (n = 16) 2.33(0.83, 6.802) 0.109 2.19 (0.665, 7.57) 0.202 2.19 (0.665, 7.57) 0.202
Source (Published (n = 57) as reference)
Unpublished (n = 235) 0.49(0.27,0.883) | 0.018 | 048(0.241,0.938) | 0.034 | 0.48(0.241,0.938) | 0.034
Sex (Females (n = 171) as reference)
Males (n = 121) 0.32(0.196,0.526) | <0.001 | 0.53(0.29,0.96) | 0038 | 0.53(0.29,0.96) [ 0.038

Analysis includes cases with available sex and prenatal status (present or absent). Cases with variants in Exons 1 were excluded (does not fulfil >
10 cases per comparison group criteria). The following findings were considered as prenatal: prenatal movement abnormality (HP:0001557),
intrauterine growth retardation (HP:0001511), polyhydramnios (HP:0001561), oligohydramnios (HP:0001562), abnormal fetal ultrasound or MRI.
Multivariable model with stepwise selection was acceptable (Hosmer—Lemeshow p = 0.524) and had explained approximately 27% of variance

Nagelkerke pR? = 0.273). NA — not applicable.
g p
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Supplementary Table 18. Univariate and multivariable models of prematurity (n = 246)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 56) as reference)

Exon 3 (n =24) 1.2 (0.293, 4.283) 0.785 1.33 (0.248, 6.961) 0.730 Excluded NA

Exon 4 (n = 18) 1.2 (0.24, 4.768) 0.805 1.11 (0.168, 6.56) 0.907 Excluded NA

Exon 5 (n =37) 1.4 (0.449, 4.294) 0.553 1.08 (0.244, 4.83) 0.922 Excluded NA

Exon 6 (excluded, p-10)

Exon 7 (n =27) 1.36 (0.376, 4.576) 0.620 0.82 (0.169, 3.874) 0.798 Excluded NA

Exon 8 (n =20) 1.06 (0.213, 4.154) 0.938 0.57 (0.089, 3.136) 0.528 Excluded NA

Exon 9 (n =15) 3(0.774, 11.094) 0.100 2.16 (0.379, 12.293) 0.381 Excluded NA

Exon 10 (n = 49) 0.68 (0.194, 2.2) 0.528 0.43 (0.091, 1.937) 0.270 Excluded NA
Variant type (Missense (n = 148) as reference)

Indels (n = 24) 0.98 (0.269, 2.878) 0.978 1.11 (0.247, 4.258) 0.879 Excluded NA

Frameshift or Nonsense (NMD-escape) 0.38 (0.059, 1.383) 0.205 0.4 (0.048, 2.461) 0.349 Excluded NA

(n =28)

Frameshift or Nonsense (NMD-predicted) (n 1.05 (0.364, 2.674) 0916 1.1 (0.303, 3.778) 0.878 Excluded NA

= 34)

Splice (n = 12) 1.64 (0.346, 5.955) 0.481 1.78 (0.283, 9.101) 0.508 Excluded NA
Source (Published (n = 37) as reference)

Unpublished (n = 209) 0.8(0.341,2.125) | 0635 | 072(027,2.143) | 0537 | Excluded | NA
Sex (Females (n = 146) as reference)

Males (n = 100) 2.01 (1.015, 4.013) 0.046 3.44 (1.407, 8.848) 0.008 3.69 (1.71, 8.284) 0.001
Prenatal findings (Absent (n = 137) as reference)

Prenatal findings (n = 109) 3.6 (1.769, 7.733) 0.001 6.62 (2.763, 17.322) <0.001 5.75 (2.61, 13.574) <0.001

Analysis includes cases with available sex, age at presentation, prematurity (born < 37 weeks of gestation) status (present or absent).). Cases with
variants in exons 1 or 6 were excluded (does not fulfil > 10 cases per comparison group criteria). The following findings were considered as
prenatal: prenatal movement abnormality (HP:0001557), intrauterine growth retardation (HP:0001511), polyhydramnios (HP:0001561),
oligohydramnios (HP:0001562), abnormal fetal ultrasound or MRI. Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.094) and had explained approximately 16% of variance (Nagelkerke pR? = 0.158). NA — not applicable.
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Supplementary Table 19. Univariate and multivariable models of birth anthropometrics below 3¢ percentile (n = 241)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 54) as reference)

Exon 3 (n = 25) 0.3 (0.064, 1.01) 0.075 0.43 (0.07,2.159) 0.320 Excluded NA

Exon4 (n=17) 0.47 (0.098, 1.667) 0.276 0.29 (0.046, 1.571) 0.165 Excluded NA

Exon 5 (n = 37) 0.42 (0.138, 1.151) 0.105 0.28 (0.063, 1.181) 0.088 Excluded NA

Exon 6 (excluded, n < 10)

Exon 7 (n = 26) 2.18 (0.835, 5.757) 0.112 1.26 (0.32, 5.122) 0.740 Excluded NA

Exon 8 (n = 19) 0.78 (0.222, 2.409) 0.673 0.3 (0.056, 1.531) 0.156 Excluded NA

Exon 9 (n = 15) 1.9 (0.582, 6.178) 0.279 0.46 (0.087, 2.415) 0.362 Excluded NA

Exon 10 (n = 48) 1.43 (0.632, 3.247) 0.394 0.53(0.148, 1.884) 0.326 Excluded NA
Variant type (Missense (n = 146) as reference)

Indels (n = 24) 0.59 (0.163, 1.68) 0.362 0.33 (0.073, 1.233) 0.120 0.44 (0.113, 1.397) 0.191

Frameshift or Nonsense (NMD-escape) 1.47 (0.587, 3.495) 0.390 0.66 (0.162, 2.669) 0.561 1.14 (0.409, 3.034) 0.797

(n=27)

Frameshift or Nonsense (NMD-predicted) (n 491 (2.221, 11.284) <0.001 2.6 (0.933, 7.526) 0.071 2.13 (0.874, 5.34) 0.099

=32)

Splice (n = 12) 0.98 (0.21, 3.494) 0.979 1.23(0.217, 5.858) 0.798 0.81 (0.154, 3.399) 0.779
Source (Published (n = 34) as reference)

Unpublished (n = 207) 1.24(0.566,2.954) | 0.601 | 1.69(0.651,4.723) | 0295 | Excluded | NA
Sex (Females (n = 145) as reference)

Males (n = 96) 0.55(0.301, 0.975) 0.044 1.54 (0.67, 3.592) 0.314 Excluded NA
Prenatal findings (Absent (n = 136) as reference)

Prenatal findings (n = 105) 9.95(5.262, 19.83) <0.001 9.26 (4.455,20.553) <0.001 8.7 (4.469, 17.8006) <0.001

Analysis includes cases with available sex, age at presentation, birth anthropometrics below 3 percentile (included birth weight, length, or (and)
head circumference < 3 percentile) status (present or absent).). Cases with variants in exons 1 or 6 were excluded (does not fulfil > 10 cases per
comparison group criteria). The following findings were considered as prenatal: prenatal movement abnormality (HP:0001557), intrauterine
growth retardation (HP:0001511), polyhydramnios (HP:0001561), oligohydramnios (HP:0001562), abnormal fetal ultrasound or MRI.
Multivariable model with stepwise selection was acceptable (Hosmer—Lemeshow p = 0.741) and had explained approximately 16% of variance
(Nagelkerke pR? = 0.324). NA — not applicable.
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Supplementary Table 20. Univariate and multivariable models of resuscitation at birth and (or) APGAR scores <5 (n = 220)

Parameter

Univariate model

Multivariable model

Multivariable model

(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 49) as reference)

Exon 3 (n =22) 0.42 (0.088, 1.478) 0.209 0.41 (0.054, 2.555) 0.351 0.57 (0.09, 2.838) 0.518

Exon 4 (n = 16) 0.4 (0.057, 1.683) 0.259 0.25(0.023, 1.849) 0.200 0.33 (0.039, 1.724) 0.231

Exon 5 (n = 33) 0.75 (0.25, 2.086) 0.583 0.46 (0.084, 2.41) 0.364 0.8 (0.218, 2.721) 0.722

Exon 6 (excluded, n < 10)

Exon 7 (n = 25) 0.53 (0.135, 1.715) 0.313 0.34 (0.058, 1.726) 0.200 0.41 (0.093, 1.519) 0.204

Exon 8 (n = 18) 0.15 (0.008, 0.868) 0.082 0.05 (0.002, 0.536) 0.028 0.08 (0.003, 0.594) 0.035

Exon 9 (n = 14) 1.11 (0.267, 3.982) 0.879 0.3 (0.034,2.187) 0.255 0.29 (0.049, 1.489) 0.156

Exon 10 (n = 43) 0.95 (0.369, 2.424) 0.918 0.73 (0.173, 3.081) 0.669 0.73 (0.242, 2.125) 0.561
Variant type (Missense (n = 132) as reference)

Indels (n = 23) 1.34 (0.41, 3.766) 0.597 0.65 (0.143, 2.555) 0.548 Excluded NA

Frameshift or Nonsense (NMD-escape) 1.61 (0.536, 4.32) 0.364 0.7 (0.138, 3.446) 0.659 Excluded NA

(n =24)

Frameshift or Nonsense (NMD-predicted) (n 1.47 (0.531, 3.701) 0.431 0.54 (0.131, 2.059) 0.383 Excluded NA

= 30)

Splice (n = 11) 2.76 (0.677, 9.934) 0.128 2.74 (0.439, 15.358) 0.258 Excluded NA
Source (Published (n = 21) as reference)

Unpublished (n = 199) 1.09 (0.379,3.939) | 146 (0.32,8.522) | 0.644 Excluded | NA
Sex (Females (n = 133) as reference)

Males (n = 87) 1.02 (0.518, 1.988) 0.944 1.46 (0.538, 3.957) 0.456 Excluded NA
Prenatal findings (Absent (n = 126) as reference)

Prenatal findings (n = 94) 5.14 (2.536, 11.039) <0.001 6.06 (2.489, 16.213) <0.001 5.44 (2.415, 12.955) <0.001
Prematurity (Term (n = 188) as reference)

Premature (n = 32) 9.11 (4.067, 21.094) <0.001 10.66 (4.006, 30.513) <0.001 8.92 (3.689, 22.578) <0.001
Birth anthropometrics (> 3 p. (n = 154) as reference)

Below 3 percentile (n = 154) 2.53 (1.28, 4.985) 0.007 0.78 (0.296, 1.972) 0.599 Excluded NA

Analysis includes cases with available sex, age at presentation, resuscitation at birth and (or) APGAR scores < 5 status (present or absent).). Cases
with variants in exons 1 or 6 were excluded (does not fulfil > 10 cases per comparison group criteria). The following findings were considered as
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prenatal: prenatal movement abnormality (HP:0001557), intrauterine growth retardation (HP:0001511), polyhydramnios (HP:0001561),
oligohydramnios (HP:0001562), abnormal fetal ultrasound or MRI. Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.359) and had explained approximately 34% of variance (Nagelkerke pR? = 0.340). NA — not applicable.
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Supplementary Table 21. Univariate and multivariable models of neonatal presentation in males (n = 252; compared to later

presentations)
Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95%CI) | P-value OR (95% CI) | P-value OR (95%CI) | P-value
Exon (Exon 11 (n = 58) as reference)
Exon 3 (n = 36) 0.06 (0.009, 0.218) <0.001 0.04 (0.005, 0.148) <0.001 0.03 (0.005, 0.141) <0.001
Exon4 (n=11) 1.2 (0.326, 4.585) 0.782 0.75 (0.184, 3.098) 0.679 0.72 (0.179, 2.982) 0.644
Exon 5 (n = 35) 1.33 (0.575, 3.136) 0.504 0.75 (0.263, 2.094) 0.579 0.67 (0.246, 1.819) 0.438
Exon 6 (n = 13) 0.3 (0.062, 1.098) 0.089 0.15 (0.027, 0.617) 0.014 0.14 (0.026, 0.587) 0.012
Exon 7 (n = 31) 0.41 (0.155, 1.015) 0.060 0.22 (0.074, 0.632) 0.006 0.22 (0.074, 0.625) 0.005
Exon 8 (n = 40) 0.11 (0.03, 0.321) <0.001 0.07 (0.017, 0.222) <0.001 0.07 (0.017, 0.215) <0.001
Exon 9 (excluded, n < 10)
Exon 10 (n = 20) 1.22 (0.441, 3.458) | 0.700 | 0.92 (0.287, 3.038) | 0.887 0.93 (0.293, 3.074) 0.908
Variant type (Missense (n = 186) as reference)
Frameshift or Nonsense (NMD-escape) (n = 20) 1.19 (0.427, 3.061) | 0.727 | 0.33 (0.099, 1.041) | 0.064 0.32 (0.097, 1.009) 0.057
Frameshift or Nonsense (NMD-predicted)
(excluded, n < 10)
Indels (n = 20) 1.47 (0.55, 3.752) 0.424 0.49 (0.151, 1.505) 0.216 0.46 (0.143, 1.396) 0.175
Splice (n = 28) 3.47 (1.3, 9.855) 0.015 2.4(0.771, 8.002) 0.138 2.53(0.82, 8.414) 0.113
Source (Published (n = 152) as reference)
Unpublished (n = 92) 0.75(0.428,1.297) | 0308 | 0.78(0.4,1.505) | 0.464 | Excluded | NA

Analysis includes males with available age at presentation. Cases with frameshift or nonsense variants in NMD-predicted region and with variants
in Exons 1 and 9 were excluded (does not fulfil > 10 cases per comparison group criteria). Model compared neonatal vs later presentation (infantile
or at childhood). Multivariable model with stepwise selection was acceptable (Hosmer—Lemeshow p = 0.967) and had explained approximately
29% of variance (Nagelkerke pR? = 0.293). NA — not applicable.
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Supplementary Table 22. Univariate and multivariable models of neonatal presentation in females (n = 254; compared to later
presentations)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95%CI) | P-value
Exon (Exon 11 (n = 58) as reference)
Exon 3 (n = 10) 0.2 (0.029, 0.896) 0.056 0.29 (0.037, 1.541) 0.176 0.29 (0.037, 1.541) 0.177
Exon 4 (n = 30) 0.62 (0.252, 1.504) 0.294 1.04 (0.333, 3.313) 0.944 1.04 (0.333, 3.313) 0.943
Exon 5 (n = 33) 0.35 (0.138, 0.856) 0.024 0.55 (0.168, 1.745) 0.307 0.55(0.171, 1.731) 0.305
Exon 6 (excluded, n < 10)
Exon 7 (n = 23) 0.89(0.335,2.357) | 0.807 | 1.41(0419,4.866) | 0.580 | 1.42(0.424,4.843) | 0573
Exon 8 (excluded, n < 10)
Exon 9 (n = 24) 1.62 (0.613, 4.563) 0.338 1.83(0.517, 6.748) 0.355 1.83 (0.519, 6.746) 0.353
Exon 10 (n = 76) 2.82(1.347, 6.044) 0.007 3.17 (1.16, 9.081) 0.027 3.17 (1.162, 9.083) 0.027
Variant type (Missense (n = 133) as reference)
Frameshift or Nonsense (NMD-escape) (n = 35) 2(0.94,4.391) 0.077 2.44(0.816,7.619) 0.116 2.44 (0.821, 7.609) 0.114
Frameshift or Nonsense (NMD-predicted) (n = 5.25(2.451,12.318) | <0.001 | 3.01(1.279,7.619) 0.014 3.01(1.279, 7.616) 0.014
49)
Indels (n = 21) 1.92 (0.758, 5.133) 0.177 1.8 (0.626, 5.461) 0.282 1.8 (0.626, 5.461) 0.282
Splice (n = 16) 1.18 (0.411, 3.389) 0.754 1.36 (0.414, 4.547) 0.612 1.35 (0.418, 4.465) 0.613
Source (Published (n = 152) as reference)
Unpublished (n = 102) 0.92(0.556,1.534) | 0762 | 1.01(0.574,1.786) | 0.964 | Excluded | NA

Analysis includes females with available age at presentation. Cases with variants in Exons 1, 6, and 8 were excluded (does not fulfil > 10 cases
per comparison group criteria). Model compared neonatal vs later presentation (infantile or childhood). Multivariable model with stepwise
selection was acceptable (Hosmer—Lemeshow p = 0.5275) and had explained approximately 20% of variance (Nagelkerke pR? = 0.203). NA — not
applicable.
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Supplementary Table 23. Prenatal (fetal), perinatal findings and age at presentation characteristics in males with most common variants
(at least 10 cases per variant)

14)

Variant Age at presentation (months), | RCVq (age at Age at presentation periods Prenatal or perinatal

median (IQR, n) presentation) Neonatal, Infantile, Childhood, findings, n (%)
n (% of all) n (% of all) n (% of all)

c.787C>G, p.Arg263Gly (n = | 12 (8, n =33) 0.503 3/35 (8.6%) 19/35 (54.3%) 13/35 (37.1%) | 5/16 (31.2%)

53)

c.491A>G, p.Asnl64Ser (n = | 2(3.82,n =11) 1.432 7/15 (46.7%) 8/15 (53.3%) 0 1/12 (8.3%)

26)

c.1133G>A, p.Arg378His (n 0.03 (0, n =12) 0 14/15 (93.3%) 1/15 (6.7%) 0 2/8 (25%)

=24)

c.214C>T, p.Arg72Cys (n = 24 (18, n =15) 0.562 1/16 (6.2%) 7/16 (43.8%) 8/16 (50%) 1/8 (12.5%)

20)

c.1159_1162dup, p.Ser388Ter | NA, n < 10 NA 1/9 (11.1%) 3/9 (33.3%) 5/9 (55.6%) 0/4

(n =20)

c.1132C>T, p.Arg378Cys (n 3.3(3.12,n =10) 0.709 3/11 (27.3%) 8/11 (72.7%) 0 5/7 (71.4%)

=19)

¢.262C>T, p.Arg88Cys (n = 24 (40.5,n =11) 1.266 0 3/8 (37.5%) 5/8 (62.5%) 0/8

Analysis includes males with most common variants (at least 10 cases per variant). RCVq — Robust Coefficient of Variation based on IQR
(inter-quartile range) (RCVq = 0.75 * (IQR/median)). RCVq values: 0-0.5 highly homogeneous; 0.5-1.0 — moderate heterogeneity; > 1.0 — high
heterogeneity of age at presentation. The following findings were considered as prenatal: prenatal movement abnormality (HP:0001557),
intrauterine growth retardation (HP:0001511), polyhydramnios (HP:0001561), oligohydramnios (HP:0001562), abnormal fetal ultrasound or
MRI. The following findings were considered as perinatal: birth anthropometrics below 3 percentile (included birth weight, length, or (and) head
circumference < 3 percentile), resuscitation at birth and (or) APGAR scores < 5 status.
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Supplementary Table 24. Prenatal, perinatal findings and age at presentation characteristics in females with most common variants (at

least 10 cases per variant)

Variant Age at presentation RCVq (age at Age at presentation periods (P) Prenatal or

(months), median (IQR, n) presentation) Neonatal, Infantile, Childhood, perinatal

n (% of all) n (% of all) n (% of all) findings, n (%)

c.904C>T, p.Arg302Cys (n = 36) 0.067 (2.967,n =19) 33.213 14/21 (66.7%) | 6/21 (28.6%) 1/21 (4.8%) 11/16 (68.8%)
c.1142 1145dup, p.Trp383SerfsTer6 (n = | NA, n < 10 NA 10/15 (66.7%) | 5/15(33.3%) |0 5/10 (50%)
28)
¢.934 940del, p.Ser312ValfsTerl2 (n = 0.05(0.592,n = 12) 8.88 12/14 (85.7%) | 1/14 (7.1%) 1/14 (7.1%) 10/11 (90.9%)
24)
¢.506C>T, p.Alal69Val (n = 10) NA, n <10 NA 1/7 (14.3%) 6/7 (85.7%) 0 2/5 (40%)
c.787C>G, p.Arg263Gly (n = 10) NA,n <10 NA 0 0 6/6 (100%) 1/1 (100%)
c.1133G>A, p.Arg378His (n = 10) NA, n <10 NA 1/5 (20%) 2/5 (40%) 2/5 (40%) 1/5 (20%)

Analysis includes females with most common variants (at least 10 cases per variant). RCVq — Robust Coefficient of Variation based on IQR
(inter-quartile range) (RCVq = 0.75 * (IQR/median)).!>® RCVq values: 0-0.5 highly homogeneous; 0.5-1.0 — moderate heterogeneity; > 1.0 —
high heterogeneity of age at presentation. The following findings were considered as prenatal: prenatal movement abnormality (HP:0001557),
intrauterine growth retardation (HP:0001511), polyhydramnios (HP:0001561), oligohydramnios (HP:0001562), abnormal fetal ultrasound or
MRI. The following findings were considered as perinatal: birth anthropometrics below 3 percentile (included birth weight, length, or (and) head
circumference < 3 percentile), resuscitation at birth and (or) APGAR scores < 5 status.
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Supplementary Table 25. Univariate and multivariable Cox regression models of survivor in females up to 18 years (n = 106)

Variable Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
HR (95% CI) | p-value HR (95% CI) | p-value HR (95% CI) | p-value

Source (Published (n = 26) as reference)
Unpublished (n = 97) 0.18(0.086,0.381) | <0.001 | 0.13(0.057,0.313) [ <0.001 | 0.13(0.057,0.313) [ <0.001

Variant type (Missense (n = 64) as reference)
Indels (excluded, » < 10)

Frameshift or Nonsense (NMD-escape) (n = 1.14 (0.412, 3.166) 0.799 1.49 (0.529, 4.208) 0.449 1.49 (0.529, 4.208) 0.449
19)

Frameshift or Nonsense (NMD-predicted) (n 2.49 (1.074, 5.776) 0.033 3.7 (1.394, 9.822) 0.009 3.7 (1.394, 9.822) 0.009
=23)

Splice (excluded, n < 10)
Presentation (Infantile presentation (n = 34) as
reference)

Neonatal (n = 72) 575(1.734,19.042) | 0.004 | 4.07(1.179,14.029) | 0.026 | 4.07(1.179,14.029) | 0.026
Analysis includes selected cohort subset (supplementary figure 6) which includes cases with known survival status (alive or deceased), age at last
report up to 18 years, sex, age at presentation. In addition, analysis included only females and excluded cases with indels and splice variants,

presentation in childhood or later (does not fulfil > 10 cases per comparison group criteria) (n = 106). Longrank test of Multivariate model with
stepwise selection p < 0.001. HR — hazard ratio. SE — standard error.
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Supplementary Table 26. Univariate and multivariable Cox regression models of survivor up to 18 years in males with missense variants
(n=173)

Variable Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
HR (95% CI) | p-value HR (95% CI) | p-value HR (95% CI) | p-value
Exon (Exon 11 (n = 16) as reference)
Exon 3 (n = 13) 0.05(0.01,0211) | <0.001 | 0.19(0.036,1.002) | 0.050 | 0.19(0.036,1.002) | 0.050
Exon 4 (excluded, n < 10)
Exon 5 (n = 14) 0.21(0.073,0.579) | 0.003 | 0.67(0.178,2.528) | 0556 | 0.67(0.178,2.528) | 0.556
Exon 6 (excluded, n < 10)
Exon 7 (n = 10) 0.36 (0.135, 0.976) 0.045 0.3 (0.109, 0.823) 0.019 0.3 (0.109, 0.823) 0.019
Exon 8 (n = 20) 0.24 (0.102, 0.542) 0.001 0.35 (0.138, 0.866) 0.023 0.35 (0.138, 0.866) 0.023

Exon 9 (excluded, n < 10)
Exon 10 (excluded, n < 10)
Source (Published (n = 33) as reference)

Unpublished (n = 40) 0.19(0.093,0.388) | <0.001 | 0.22(0.081,0.611) | 0.004 | 022(0.081,0.611) [ 0.004
Presentation (Childhood presentation (n = 15) as
reference)
Neonatal (n = 29) 7.55(2.556,22.306) | <0.001 | 3.03(0.873,10.541) 0.081 3.03 (0.873, 10.541) 0.081
Infantile (n = 29) 2.98 (0.988, 8.975) 0.053 1.63 (0.49, 5.396) 0.427 1.63 (0.49, 5.396) 0.427

Analysis includes selected cohort subset (supplementary figure 6) which includes cases with known survival status (alive or deceased), age at last
report up to 18 years, sex, age at presentation. In addition, analysis included only males and excluded cases with variants in Exons 1, 4, 6, 9, 10,
splice, indels, and frameshift or nonsense variants (does not fulfil > 10 cases per comparison group criteria) (n = 73). Longrank test of Multivariate
model with stepwise selection p < 0.001. HR — hazard ratio. SE — standard error.
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Supplementary Table 27. Univariate and multivariable models of developmental delay (n» = 363)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value
Exon (Exon 11 (n = 80) as reference)
Exon 3 (n = 33) 0.1 (0.034, 0.276) <0.001 0.14 (0.025, 0.61) 0.014 0.21 (0.064, 0.667) 0.009
Exon 4 (n = 33) 0.7 (0.195, 2.818) 0.584 0.31 (0.047, 1.821) 0.199 0.49 (0.116, 2.246) 0.333
Exon 5 (n = 38) 0.82 (0.23, 3.284) 0.757 0.36 (0.057, 2.048) 0.254 0.56 (0.142, 2.396) 0.404
Exon 6 (n = 15) 1.34 (0.214, 26.112) 0.790 1.03 (0.094, 24.78) 0.985 1.61(0.211, 34.254) 0.689
Exon 7 (n = 45) 1.34 (0.353, 6.483) 0.681 0.89 (0.132, 5.83) 0.897 1.38 (0.324, 7.262) 0.675
Exon 8 (n = 38) 1.12 (0.292, 5.429) 0.876 1.79 (0.265, 12.082) 0.539 2.68 (0.636, 14.13) 0.199
Exon 9 (n = 18) 1.63 (0.264, 31.526) 0.658 1.02 (0.091, 24.691) 0.991 1.45 (0.18, 31.45) 0.758
Exon 10 (n = 63) 1.11 (0.338, 3.928) 0.862 0.51 (0.089, 2.763) 0.439 0.53 (0.135,2.116) 0.355
Variant type (Missense (n = 256) as reference)
Indels (n = 24) 0.54 (0.202, 1.726) 0.255 0.49 (0.115, 2.298) 0.343 Excluded NA
Frameshift or Nonsense (NMD-escape) 1.21 (0.446, 4.263) 0.729 0.47 (0.075, 2.775) 0.406 Excluded NA
(n =38)
Frameshift or Nonsense (NMD-predicted) (n 2 (0.675, 8.586) 0.269 0.54 (0.115, 3.044) 0.449 Excluded NA
= 45)
Splice All cases (n = 20) had developmental delay. Excluded from sub-analysis
Source (Published (n = 137) as reference)
Unpublished (n = 226) 0.94(0477,1.78) | 0.841 | 1.03(0.454,2.326) | 0934 | Excluded | NA
Sex (Females (n = 207) as reference)
Males (n = 156) 0.24 (0.s114,0.469) | <0.001 | 031(0.121,0.728) | 0.009 | 0.32(0.132,0.726) | 0.008

Presentation (Childhood (n = 67) as reference)

Neonatal (n = 143)

13.59 (5.543, 38.62) <0.001 9.16 (3.212,29.573) <0.001 9.54 (3.445, 29.849) <0.001

Infantile (n = 153)

6.41 (3.067, 13.979) <0.001 6.19 (2.665, 15.026) <0.001 6.39 (2.796, 15.3) <0.001

Analysis includes cases with available sex, age at presentation, developmental delay status (present or absent).). Cases with variants in Exons 1
were excluded (does not fulfil > 10 cases per comparison group criteria). Cases with splice variants were exclude, as all had developmental delay.
Multivariable model with stepwise selection was acceptable (Hosmer—Lemeshow p = 0.252) and had explained approximately 33% of variance

(Nagelkerke pR? = 0.33). NA — not applicable.
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Supplementary Table 28. Univariate and multivariable models of intellectual disability (n = 215)

Parameter

Univariate model

Multivariable model

Multivariable model

(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 50) as reference)

Exon 3 (n = 24) 0.11 (0.03, 0.359) <0.001 0.18 (0.027, 0.957) 0.055 Excluded NA

Exon 4 (n = 18) 0.89 (0.172, 6.634) 0.894 0.72 (0.077, 7.751) 0.772 Excluded NA

Exon 5 (n = 28) 1.44 (0.288, 10.586) 0.673 0.45 (0.048, 4.576) 0.472 Excluded NA

Exon 6 (excluded, n < 10)

Exon 7 (n = 23) 0.74 (0.165, 3.89) 0.700 0.39 (0.048, 2.943) 0.358 Excluded NA

Exon 8 (n = 22) 0.7 (0.156, 3.705) 0.652 1.11 (0.136, 8.994) 0.920 Excluded NA

Exon 9 (n = 13) 0.61 (0.114, 4.657) 0.585 0.75 (0.074, 8.471) 0.805 Excluded NA

Exon 10 (n = 37) 0.92 (0.226, 3.95) 0.902 0.53 (0.072, 3.569) 0.510 Excluded NA
Variant type (Missense (n = 149) as reference)

Indels (n = 17) 0.66 (0.211, 2.473) 0.490 0.63 (0.126, 3.47) 0.579 Excluded NA

Frameshift or Nonsense (NMD-escape) 2.42 (0.658, 15.654) 0.250 1.03 (0.113, 11.316) 0.979 Excluded NA

(n =26)

Frameshift or Nonsense (NMD-predicted) (n 2.12(0.57, 13.761) 0.331 0.31 (0.045, 2.756) 0.249 Excluded NA

=23)

Splice (excluded, n < 10)
Source (Published (n = 51) as reference)

Unpublished (n = 164) 2.46(1.105,5366) | 0.024 | 3.69(1.312,10936) | 0.015 | 2.87(1.127,7.402) | 0.027
Sex (Females (n = 128) as reference)

Males (n = 87) 0.33(0.146,0.693) | 0.004 | 0.88(0.297,2.602) | 0810 | Excluded | NA
Presentation (Childhood (n = 49) as reference)

Neonatal (n = 78) 16.37 (5.674, 59.876) <0.001 18.6 (4.475, 99.976) <0.001 16.61 (5.653, 61.826) <0.001

Infantile (n = 88) 12.09 (4.694, 35.721) <0.001 13.34 (4.394, 47.1) <0.001 13.36 (5.039, 40.936) <0.001

Analysis includes cases with available sex, age at presentation, intellectual disability status (present or absent). Cases with variants in exons 1, 6
or splice variants were excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was
acceptable (Hosmer—-Lemeshow p = 0.456) and had explained approximately 34% of variance (Nagelkerke pR? = 0.335). NA — not applicable.
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Supplementary Table 29. Variants in cases with no developmental delay and no intellectual disability (variants n =27, cases n = 36)

Variant Type Gene region | No. of cases No. of cases ACMG | CADD | Residual enzyme activity in
with no DD/ID | in the cohort fibroblasts, median (IQR, n)
¢.193 195delinsCAA, p.Tyr65GIn Indel Exon 3 1 1 P 26.0 NA
c.194A>C, p.Tyr65Ser Missense Exon 3 1 1 LP 27.3 NA
c.212T>C, p.Val71Ala Missense Exon 3 1 1 LP 25.5 28(n=1)
c.214C>T, p.Arg72Cys Missense Exon 3 1 23 P 29.0 32(IQR13.2,n=18)
c.262C>T, p.Arg88Cys Missense Exon 3 8 17 P 31.0 40m=1)
¢.380G>A, p.Argl27GIn Missense Exon 4 1 12 P 26.8 50(IQR422,n="17)
c.407C>T, p.Alal36Val Missense Exon 4 1 3 LP 25.7 NA
c.478 479delTTinsAA, p.Phel160Asn Missense Exon 5 1 1 LP 274 NA
c.491A>G, p.Asnl64Ser Missense Exon 5 1 33 LP 26.1 25 (IQR 36.8,n =11)
c.506C>T, p.Alal69Val Missense Exon 5 1 14 LP 26.0 36.5(IQR 18.2,n =4)
c.628A>G, p.Met210Val Missense Exon 7 1 6 P 24.8 Min-max, 14.8-40.2 (n = 2)
c.647T>C, p.Leu216Ser Missense Exon 7 1 2 P 27.7 NA
c.687G>A, p.Met2291le Missense Exon 7 1 2 P 27.7 NA
c.787C>G, p.Arg263Gly Missense Exon 8 2 68 P 23.5 43.5 IQR 35.8,n = 30)
¢.821G>C, p.Arg274Thr Missense Exon 8 1 2 LP 24.8 NA
¢.784G>C, p.Val262Leu Missense Exon 8 1 1 LP 25.5 NA
¢.833G>A, p.Gly278Glu Missense Exon 9 1 1 LP 33 NA
c.892G>A, p.Gly298Arg Missense Exon 9 1 1 LP 33 NA
¢.910C>T, p. Arg304Ter Nonsense (NMD- | Exon 10 1 6 P 38 32(n=1)
predicted)
¢.963 977dup, p.Lys321 Val325dup Indel Exon 10 1 5 P 18.4 619(m=1)
¢.913_929dup, p.Arg311LysfsTer6 Err;‘llcetsg‘é)ft (NMD- | Exon 10 ! ! P 34 NA
¢.1006_1008dup, p.Lys336dup Indel Exon 10 1 1 P 17.0 NA
¢.1159 1162dup, p.Ser388Ter Nonsense (NMD- | Exon 11 2 22 P 34.0 25 (IQR 13, n =13)
escape)
¢.1167_1170del, p.Ser390LysfsTer33 E;?;npee;hlft (NMD- | Exon 11 ! 3 P 330 | NA
c.1064 1065insTAAG, Frameshift (NMD- | Exon 11 1 1 P 33.0 NA
p.Asp356LysfsTer4 escape)
¢.1087 1119dup, p.Glu363 Pro373dup | Indel Exon 11 1 1 P 22.5 18.6(n=1)
c.1162T>C, p.Ser388Pro Missense Exon 11 1 1 LP 25.5 NA
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The most commonly affected gene regions in cases with no DD/ID: exon 3 (12/36, 33.3%) and exon 11 (6/36, 16.7%). None of the case with no
DD/ID harbored splice variants, compared with 26 cases with DD/ID. Variant type distribution was similar between cases with and without DD/ID
(p=0.517). In total, 44.4% (12/27) of variants in cases without DD/ID were private (vs. 45.9% (146/318) in cases with DD/ID, p = 0.234). Regions
between p.Metl to p.Ala34 and p.Leu319 to p.Ser390 were considered as regions predicted to escape nonsense-mediated decay (NMD-escape)
and the remaining as NMD-predicted regions.
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Supplementary Table 30. Clinical phenotype homogeneity in males with the most common variants (at least 10 cases per variant)

Clinical findings c.787C>G, c.491A>G, c.1133G>A, c.214C>T, c.1159_1162du | ¢.1132C>T, ¢.262C>T,
p-Arg263Gly p-Asnl64Ser p-Arg378His p-Arg72Cys p, p-Ser388Ter | p.Arg378Cys p-Arg88Cys
(n=53) (n=26) (n=24) (n=20) (n=20) (n=19) (n=14)
Developmental delay 24/25 (96%); H= | 12/14 (85.7%); H | 8/9 (88.9%); H 9/12 (75%); H = 3/7 (42.9%); H 9/9 (100%); H = 1/12 (8.3%); H=
(HP:0012758), count (%) | 0.242; p <0.001 =0.592; p=0.013 | =0.503; p= 0.811; p=0.146 =0985;p=1 0; 0.414; p=0.006
0.039 p=0.004
Intellectual disability 16/19 (84.2%); H | 11/13 (84.6%); H | 6/7 (85.7%); H | 7/10 (70%); H = 4/10 (40%); H= | 8/8 (100%); H = 1/9 (11.1%); H=
(HP:0001249), count (%) | = 0.629; p=0.004 | =0.619; p=0.022 | =0.592; p = 0.881; p=0.344 0.971;p=0.754 | 0; 0.503; p=0.039
0.125 p =0.008
Muscle hypotonia 27/30 (90%); H= | 8/13 (61.5%); H= | 11/12 (91.7%); | 9/12 (75%); H = 2/4 (50%); H= | 10/10 (100%); H | 3/11 (27.3%); H=
(HP:0001252), count (%) | 0.469; p <0.001 0.961; p=0.581 H=0414;p= 0.811; p=0.146 Lp=1 =0; p=0.002 0.845; p=0.227
0.006
Abnormal movements, 27/31 (87.1%); H | 6/13 (46.2%); H= | 2/4 (50%); H= | 12/14 (85.7%); H | 11/12 (91.7%); | 5/6 (83.3%); H= | 0/9 (0%); H=0; p
count (%) =0.555;p<0.001 | 0.996;p=1 Lip=1 =0.592;p=0.013 | H=0414;p= 0.65; p=0.219 =0.004
0.006
Seizures (HP:0001250), | 6/15 (40%); H = 6/14 (42.9%); H= | 7/8 (87.5%); H | 3/10 (30%); H = 1/4 (25%); H= | 5/6 (83.3%); H= | 0/9 (0%); H=0;p
count (%) 0.971; p=0.607 0.985; p=0.791 =0.544;p = 0.881; p=0.344 0.811; p=0.625 | 0.65;p=0.219 =0.004
0.07
Microcephaly 4/17 23.5%); H= | 1/12(8.3%); H= | 1/4 (25%); H= | 1/9(11.1%); H= | 1/4 (25%); H= | 3/6 (50%); H=1; | 0/10 (0%); H=0;
(HP:0000252), count (%) | 0.787; p =0.049 0.414; p=0.006 0.811; p=0.625 | 0.503; p=0.039 0.811;p=0.625 | p=1 p =0.002
Feeding difficulties 5/14 (35.7%); H= | 7/12 (58.3%); H= | 3/6 (50%); H= | 1/8 (12.5%); H= | 0/3 (0%); H=0; | 5/6 (83.3%); H= | 1/10 (10%); H=
(HP:0011968), count (%) | 0.94; p=10.424 0.98; p=10.774 Lp=1 0.544; p=0.07 p=0.25 0.65; p=10.219 0.469; p=0.021
Muscle hypertonia 7/16 (43.8%); H= | 4/13 (30.8%); H= | 2/5(40%); H= | 3/9 (33.3%); H= | 0/3 (0%); H=0; | 3/6 (50%); H=1; | 2/11 (18.2%); H=
(HP:0001276), count (%) | 0.989; p =0.804 0.89; p=10.267 0971;p=1 0.918; p=0.508 p=0.25 p=1 0.684; p=0.065
Peripheral neuropathy 14/18 (77.8%); H | 2/10 (20%); H= 0/2 (0%); H=0; | 6/11 (54.5%); H= | 2/2 (100%); H= | 0/5 (0%); H=0;p | 5/11 (45.5%); H =
(HP:0009830), count (%) | =0.764; p=0.031 | 0.722; p=0.109 p=0.5 0.994;p=1 0;p=0.5 =0.062 0.994;p=1
Visual impairment 1/13 (7.7%); H= | 4/13 (30.8%); H= | 2/4 (50%); H= | 0/8 (0%); H=0;p | 1/4 (25%); H= | 3/6 (50%); H=1; | 0/9 (0%); H=0;p
(HP:0000505), count (%) | 0.391; p =0.003 0.89; p=10.267 Lp=1 =0.008 0.811;p=0.625 | p=1 =0.004
Dysmorphic features 3/16 (18.8%); H= | 1/12 (8.3%); H= | 3/6 (50%); H= | 0/8 (0%); H = 0; 0/3 (0%); H=0; | 1/5(20%); H= 0/9 (0%); H=0; p
(HP:0001999), count (%) | 0.696; p =0.021 0.414; p=0.006 Lp=1 p=0.008 p=0.25 0.722; p=0.375 =0.004

Supplementary table 30 corresponds to supplementary figure 11A. Only males with the most common variants were included (> 10 cases per
variant). Each row shows the phenotype frequency within males with the same variant (represented in columns). For each phenotype prevalence
with variant subgroup Shannon entropy (H, as log2 values) was determined. P-value represents Binomial test results, which indicate whether
deviation from a theoretical equal distribution of a phenotype was significant. Abnormal movements include these phenotypes: HP:0004305,
HP:0100022, HP:0001288, HP:0100660, HP:0001251, HP:0001332.
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Supplementary Table 31. Clinical phenotype homogeneity in females with the most common variants (at least 10 cases per variant)

Clinical findings ¢.904C>T, c.1142_1145dup, | c.934_940del, ¢.380G>A, ¢.506C>T, c.1133G>A,
p-Arg302Cys p.-Trp383SerfsTer | p.Ser312ValfsTer | p.Argl27Gln p-Alal69Val p-Arg378His
(n=36) 6 (n=28) 12 (n=24) (n=10) (n=10) (n=10)
Developmental delay (HP:0012758), | 19/19 (100%); H= | 13/13 (100%); H= | 14/14 (100%); H= | 5/6 (83.3%); H= 6/6 (100%); H=10; | 9/9 (100%); H = 0;
count (%) 0; p<0.001 0; p<0.001 0; p<0.001 0.65;p=0.219 p=0.031 p =0.004
Intellectual disability (HP:0001249), 14/14 (100%); H= | 9/9 (100%); H=0; | 9/9 (100%); H=0; | 3/4 (75%); H= 4/4 (100%); H=0; | 4/5(80%); H =
count (%) 0; p<0.001 p=0.004 p=0.004 0.811; p=0.625 p=0.125 0.722; p=0.375
Muscle hypotonia (HP:0001252), 10/15 (66.7%); H 8/10 (80%); H = 12/14 (85.7%); H 3/3 (100%); H=10; | 5/6 (83.3%); H= 5/5 (100%); H = 0;
count (%) =0.918;p=0.302 | 0.722; p=0.109 =0.592;p=0.013 | p=0.25 0.65; p=10.219 p=0.062
Abnormal movements, count (%); 7/11 (63.6%); H= | 5/8 (62.5%); H= 4/6 (66.7%); H= 4/6 (66.7%); H= 3/5 (60%); H = 6/7 (85.7%); H=
0.946; p=0.549 0.954; p=0.727 0.918; p=0.687 0.918; p=0.687 0971;p=1 0.592; p=0.125
Seizures (HP:0001250), count (%) 11/15 (73.3%); H 6/10 (60%); H = 6/10 (60%); H = 2/3 (66.7%); H = 5/6 (83.3%); H= 2/4 (50%); H=1;
=0.837;p=0.118 | 0.971;p=0.754 0.971; p=0.754 0918;p=1 0.65; p=10.219 p=1
Microcephaly (HP:0000252), count 15/19 (78.9%); H 12/14 (85.7%); H 10/11 (90.9%); H 3/4 (75%); H = 4/5 (80%); H= 1/4 (25%); H =
(%) =0.742; p=0.019 | =0.592;p=0.013 | =0.439;p=0.012 | 0.811; p=0.625 0.722; p=0.375 0.811; p=0.625
Feeding difficulties (HP:0011968), 10/15 (66.7%); H 7/9 (77.8%); H = 6/9 (66.7%); H = 172 (50%); H=1; | 4/5(80%); H= 0/4 (0%); H=0; p
count (%) =0.918;p=0.302 | 0.764;p=0.18 0.918; p=0.508 p=1 0.722; p=0.375 =0.125
Muscle hypertonia (HP:0001276), 8/13 (61.5%); H= | 4/8 (50%); H=1; 7/9 (77.8%); H= 3/4 (75%); H= 3/5 (60%); H = 3/6 (50%); H=1;
count (%) 0.961; p=0.581 p=1 0.764; p=0.18 0.811; p=0.625 0.971;p=1 p=1
Peripheral neuropathy (HP:0009830), | 1/8 (12.5%); H= 1/3 (33.3%); H= 0/5(0%); H=0;p | 2/3(66.7%); H= 0/2(0%); H=0;p | 0/4(0%); H=0;p
count (%) 0.544; p=0.07 0918;p=1 =0.062 0918;p=1 =0.5 =0.125
Visual impairment (HP:0000505), 4/10 (40%); H= 5/6 (83.3%); H= 3/6 (50%); H=1; | 0/2(0%); H=0;p | 4/6 (66.7%); H= 0/4 (0%); H=0; p
count (%) 0.971; p=0.754 0.65; p=10.219 p=1 =0.5 0.918; p=0.687 =0.125
Dysmorphic features (HP:0001999), 7/13 (53.8%); H= | 6/9 (66.7%); H= 8/11(72.7%); H= | 0/2(0%); H=0;p | 1/5(20%); H= 2/4 (50%); H=1;
count (%) 0.996;p=1 0.918; p = 0.508 0.845; p =0.227 =0.5 0.722; p =0.375 p=1

Supplementary table 31 corresponds to supplementary figure 11B. Only females with the most common variants were included (> 10 cases per
variant). Each row shows the phenotype frequency within males with the same variant (represented in columns). For each phenotype prevalence
with variant subgroup Shannon entropy (H, as log2 values) was determined. P-value represents Binomial test results, which indicate whether
deviation from a theoretical equal distribution of a phenotype was significant. Abnormal movements include these phenotypes: HP:0004305,
HP:0100022, HP:0001288, HP:0100660, HP:0001251, HP:0001332.
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Supplementary Table 32. Univariate and multivariable models of muscle hypotonia (» = 400)

Parameter

Univariate model

Multivariable model

Multivariable model

(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 85) as reference)

Exon 3 (n = 41) 0.26 (0.095, 0.655) 0.005 0.1(0.017, 0.43) 0.004 0.17 (0.056, 0.489) 0.001

Exon 4 (n = 25) 0.38 (0.12, 1.236) 0.094 0.21 (0.036, 1.062) 0.069 0.42 (0.123, 1.465) 0.161

Exon 5 (n = 52) 0.21 (0.081, 0.49) 0.001 0.11 (0.021, 0.421) 0.003 0.27 (0.102, 0.681) 0.007

Exon 6 (n = 16) 0.2 (0.058, 0.692) 0.009 0.09 (0.013, 0.496) 0.008 0.18 (0.045, 0.72) 0.015

Exon 7 (n = 46) 0.79 (0.265,2.501) 0.674 0.34 (0.06, 1.627) 0.194 0.72 (0.228, 2.415) 0.584

Exon 8 (n = 41) 0.58 (0.198, 1.729) 0.310 0.3 (0.052, 1.433) 0.149 0.58 (0.186, 1.834) 0.340

Exon 9 (n = 25) 0.3 (0.1, 0.952) 0.036 0.17 (0.028, 0.813) 0.033 0.33 (0.097, 1.098) 0.067

Exon 10 (n = 69) 0.36 (0.144, 0.857) 0.024 0.21 (0.042, 0.763) 0.028 0.39 (0.146, 0.965) 0.046
Variant type (Missense (n = 260) as reference)

Indels (n = 30) 0.84 (0.37,2.104) 0.697 0.7 (0.222,2.181) 0.528 Excluded NA

Frameshift or Nonsense (NMD-escape) 1.31 (0.578, 3.386) 0.539 0.38 (0.07, 1.673) 0.221 Excluded NA

(n=37)

Frameshift or Nonsense (NMD-predicted) (n 0.98 (0.48, 2.118) 0.947 1.17 (0.461, 3.066) 0.749 Excluded NA

= 46)

Splice (n = 27) 2.45(0.821, 10.565) 0.154 2.27(0.619, 10.972) 0.248 Excluded NA
Sex (Females (n = 211) as reference)

Males (1 = 189) 1.55(0.965,2.52) | 0.072 | 1.39(0.735,2.642) | 0316 | Excluded | NA
Source (Published (n = 164) as reference)

Unpublished (n = 236) 0.06 (0.019,0.128) | <0.001 | 0.06(0.02,0.146) | <0.001 | 0.05(0.018,0.125) [ <0.001
Presentation (Childhood (n = 67) as reference)

Neonatal (n = 175) 1.89 (1, 3.526) 0.047 1.97 (0.84, 4.627) 0.118 Excluded NA

Infantile (n = 158) 1.92 (1.008, 3.647) 0.045 2.15(0.965, 4.829) 0.062 Excluded NA

Analysis includes cases with available sex, age at presentation, muscle hypotonia status (present or absent). Cases with variants in Exons 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Source of the cases (published or unpublished) was not included as a variable,
as only 5/164 (3%) had no hypotonia in published subgroup, compared to 85/236 (36%) in unpublished subgroup. Multivariable model with
stepwise selection was acceptable (Hosmer—Lemeshow p = 0.443) and had explained approximately 31% of variance (Nagelkerke pR? = 0.310).

NA —not applicable.
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Supplementary Table 33. Univariate and multivariable models of muscle hypertonia (n = 303)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 62) as reference)

Exon 3 (n = 25) 0.41 (0.144, 1.098) 0.086 1.08 (0.243, 4.658) 0.921 Excluded NA

Exon 4 (n = 22) 0.74 (0.269, 1.963) 0.546 0.42 (0.095, 1.738) 0.234 Excluded NA

Exon 5 (n = 45) 0.78 (0.357, 1.686) 0.528 1.19(0.351, 4.092) 0.778 Excluded NA

Exon 6 (n = 14) 1.42 (0.443, 4.779) 0.555 2.13(0.428, 11.121) 0.358 Excluded NA

Exon 7 (n = 30) 1.22 (0.509, 2.946) 0.657 1.25(0.357, 4.478) 0.725 Excluded NA

Exon 8 (n = 27) 1.15 (0.464, 2.863) 0.764 2.63 (0.675, 10.546) 0.166 Excluded NA

Exon 9 (n = 22) 1.87 (0.697, 5.272) 0.222 1.3(0.317, 5.476) 0.719 Excluded NA

Exon 10 (n = 56) 1.65 (0.796, 3.456) 0.181 1.65(0.51, 5.469) 0.407 Excluded NA
Variant type (Missense (n = 193) as reference)

Indels (n = 25) 0.28 (0.09, 0.724) 0.014 0.13 (0.028, 0.504) 0.006 0.16 (0.036, 0.536) 0.006

Frameshift or Nonsense (NMD-escape) 1.12 (0.516, 2.435) 0.771 1.08 (0.306, 3.842) 0.906 0.98 (0.394, 2.399) 0.968

(n =30)

Frameshift or Nonsense (NMD-predicted) (n 2.52 (1.232,5.436) 0.014 1.12 (0.428, 2.985) 0.812 1.68 (0.739, 3.958) 0.221

=39)

Splice (n = 16) 4.86 (1.508, 21.673) 0.016 4.04 (0.922, 22.896) 0.082 4.43 (1.128,22.683) 0.046
Source (Published (n = 74) as reference)

Unpublished (n = 229) 0.08 (0.037,0.168) | <0.001 | 0.04(0.017,0.102) | <0.001 | 0.05(0.019,0.11) | <0.001
Sex (Females (n = 184) as reference)

Males (n = 119) 0.33(0.204,0.536) | <0.001 | 0.18(0.08,0.361) [ <0.001 | 0.2(0.099,0.373) | <0.001
Presentation (Childhood (n = 47) as reference)

Neonatal (n = 127) 1.87 (0.999, 3.567) 0.052 1.47 (0.575, 3.812) 0.426 Excluded NA

Infantile (n = 119) 1.36 (0.72, 2.598) 0.347 1.09 (0.454, 2.627) 0.853 Excluded NA

Analysis includes cases with available sex, age at presentation, muscle hypertonia status (present or absent). Cases with variants in Exons 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.464) and had explained approximately 41% of variance (Nagelkerke pR? = 0.414). NA — not applicable.
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Supplementary Table 34. Univariate and multivariable models of microcephaly (n = 315)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 60) as reference)

Exon 3 (n = 28) 0.25 (0.089, 0.665) 0.007 0.68 (0.173, 2.574) 0.573 Excluded NA

Exon 4 (n = 24) 0.76 (0.293, 1.986) 0.580 0.82 (0.225,2.991) 0.758 Excluded NA

Exon 5 (n = 40) 0.51 (0.223, 1.141) 0.104 1.22 (0.392, 3.864) 0.733 Excluded NA

Exon 6 (n = 14) 0.76 (0.234, 2.495) 0.652 1.67 (0.373, 7.754) 0.502 Excluded NA

Exon 7 (n = 31) 1.06 (0.441, 2.577) 0.898 1.78 (0.545, 6.045) 0.343 Excluded NA

Exon 8 (n = 26) 0.28 (0.097, 0.744) 0.014 0.95 (0.24, 3.656) 0.939 Excluded NA

Exon 9 (n = 21) 1.24 (0.454, 3.554) 0.676 1.32(0.327, 5.534) 0.702 Excluded NA

Exon 10 (n = 71) 1.95 (0.947, 4.072) 0.072 1.82 (0.639, 5.361) 0.268 Excluded NA
Variant type (Missense (n = 196) as reference)

Indels (n = 27) 1.02 (0.448, 2.296) 0.956 0.97 (0.336, 2.772) 0.958 1.03 (0.385, 2.706) 0.954

Frameshift or Nonsense (NMD-escape) 3.27(1.483,7.792) 0.005 4.05 (1.198, 14.731) 0.028 3.29 (1319, 8.894) 0.014

(n=32)

Frameshift or Nonsense (NMD-predicted) (1 3.84 (1.885, 8.358) <0.001 1.92 (0.792, 4.846) 0.156 2.12(0.94, 5.017) 0.077

= 44)

Splice (n = 16) 2.81(0.984,9.211) 0.064 1.87 (0.542, 7.179) 0.337 1.96 (0.61, 7.045) 0.274
Source (Published (n = 84) as reference)

Unpublished (n = 231) 0.24(0.135,0.421) | <0.001 0.17 (0.082,0.331) | <0.001 | 0.17(0.087,0.328) | <0.001
Sex (Females (n = 203) as reference)

Males (n = 112) 0.2(0.118,0.324) | <0.001 0.27(0.139,0.517) | <0.001 | 0.25(0.137,0.455 [ <0.001
Presentation (Childhood (n = 48) as reference)

Neonatal (n = 146) 8.32(3.882,19.578) | <0.001 3.99 (1.58, 10.867) 0.005 4.9 (2.018, 12.916) 0.001

Infantile (n = 121) 426 (1.972,10.076) | <0.001 3.3 (1.347, 8.729) 0.012 3.61 (1.508, 9.453) 0.006

Analysis includes cases with available sex, age at presentation, microcephaly status (present or absent). Cases with variants in Exons 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.688) and had explained approximately 36% of variance (Nagelkerke pR? = 0.362). NA — not applicable.
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Supplementary Table 35. Univariate and multivariable models of seizures (n = 305)

Parameter

Univariate model

Multivariable model

Multivariable model

(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 65) as reference)

Exon 3 (n = 28) 0.36 (0.136, 0.891) 0.031 0.32 (0.087, 1.092) 0.074 Excluded NA

Exon 4 (n = 18) 1.19 (0.414, 3.597) 0.750 0.62 (0.168, 2.317) 0.472 Excluded NA

Exon 5 (n = 46) 0.9 (0.42, 1.932) 0.788 0.49 (0.167, 1.375) 0.179 Excluded NA

Exon 6 (n = 10) 0.76 (0.193, 2.965) 0.682 0.64 (0.129, 3.183) 0.580 Excluded NA

Exon 7 (n = 37) 1.24 (0.547, 2.88) 0.605 0.54 (0.176, 1.604) 0.269 Excluded NA

Exon 8 (n = 25) 0.59 (0.231, 1.501) 0.273 0.7 (0.206, 2.331) 0.565 Excluded NA

Exon 9 (n = 21) 0.83 (0.308, 2.261) 0.716 0.37 (0.098, 1.363) 0.136 Excluded NA

Exon 10 (n = 55) 1.14 (0.548, 2.366) 0.733 0.68 (0.237, 1.913) 0.470 Excluded NA
Variant type (Missense (n = 195) as reference)

Indels (n = 27) 0.5 (0.213, 1.139) 0.106 0.29 (0.1, 0.794) 0.018 0.38 (0.146, 0.948) 0.042

Frameshift or Nonsense (NMD-escape) 0.75 (0.343, 1.623) 0.464 0.33(0.103, 0.997) 0.052 0.56 (0.24, 1.302) 0.180

(n =30)

Frameshift or Nonsense (NMD-predicted) (n | 1.18 (0.586, 2.413) 0.647 0.65 (0.265, 1.586) 0.341 0.64 (0.287, 1.447) 0.283

=38)

Splice (n = 15) 12 (2.343, 219.578) 0.017 10.43 (1.876, 196.413) 0.029 8.76 (1.644, 162.49) 0.040
Source (Published (n = 62) as reference)

Unpublished (n = 243) 0.27(0.137,0.505) | <0.001 | 0.27(0.127,0.544) | <0.001 | 0.26(0.128,0.516) | <0.001
Sex (Females (n = 183) as reference)

Males (n = 122) 0.58(0.362,0913) | 0.019 | 0.52(0.279,0944) | 0.033 | 0.52(0.296,0.907) | 0.022
Presentation (Childhood (n = 46) as reference)

Neonatal (n = 138) 6.34 (2.994, 14.491) | <0.001 4.62 (1911, 12.01) 0.001 5.03 (2.217,12.216) | <0.001

Infantile (n = 121) 4.47(2.098,10.257) | <0.001 3.22(1.386,7.981) 0.008 3.32(1.501, 7.876) 0.004

Analysis includes cases with available sex, age at presentation, seizures status (present or absent). Cases with variants in Exons 1 were excluded
(does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—Lemeshow p =
0.807) and had explained approximately 23% of variance (Nagelkerke pR? = 0.233). NA — not applicable.

137



Supplementary Table 36. Univariate and multivariable models of feeding difficulties (n = 287)

Parameter

Univariate model

Multivariable model

Multivariable model

(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 57) as reference)

Exon 3 (n = 24) 0.16 (0.041, 0.475) 0.002 0.45 (0.085, 2.037) 0.314 0.21 (0.046, 0.786) 0.029

Exon 4 (n = 19) 1.69 (0.581, 5.399) 0.348 4.84 (1.207, 21.342) 0.030 2.29 (0.723, 7.876) 0.169

Exon 5 (n = 42) 1.27 (0.565, 2.893) 0.565 3.86 (1.204, 13.091) 0.026 1.67 (0.689, 4.134) 0.258

Exon 6 (n = 14) 0.43 (0.12, 1.419) 0.177 0.77 (0.146, 3.729) 0.745 0.37 (0.082, 1.455) 0.169

Exon 7 (n = 32) 1(0.42,2.426) 0.992 1.94 (0.57, 6.867) 0.295 0.91 (0.337, 2.446) 0.849

Exon 8 (n = 22) 0.36 (0.123, 1.002) 0.057 1.53 (0.383, 6.091) 0.542 0.68 (0.212, 2.055) 0.501

Exon 9 (n = 19) 1.69 (0.581, 5.399) 0.348 4.31(1.009, 19.963) 0.053 2.01 (0.605, 7.178) 0.265

Exon 10 (n = 58) 1.11 (0.528, 2.326) 0.788 1.99 (0.647, 6.469) 0.237 0.97 (0.418, 2.244) 0.943
Variant type (Missense (n = 185) as reference)

Indels (7 = 19) 0.75 (0.279, 1.94) 0.557 1.02 (0.287, 3.48) 0.975 Excluded NA

Frameshift or Nonsense (NMD-escape) 1.96 (0.882, 4.608) 0.106 4.08 (1.185, 15.033) 0.029 Excluded NA

(n=29)

Frameshift or Nonsense (NMD-predicted) (n 1.58 (0.784, 3.283) 0.205 0.97 (0.378, 2.498) 0.951 Excluded NA

=38)

Splice (n = 16) 2.27(0.793, 7.448) 0.142 0.83 (0.216, 3.371) 0.781 Excluded NA
Source (Published (n = 64) as reference)

Unpublished (n = 223) 0.13 (0.056,0.256) | <0.001 | 0.08(0.031,0.189) | <0.001 | 0.1(0.042,0.225) | <0.001
Sex (Females (n = 168) as reference)

Males (n = 119) 0.67(0.415,1.068) | 0.092 | 0.88(0.439,1.777) | 0.725 | Excluded | NA
Presentation (Childhood (n = 48) as reference)

Neonatal (n = 135) 6.73 (3.23, 14.998) <0.001 4.5 (1.823, 11.866) 0.002 4.79 (2.039, 12.065) 0.001

Infantile (n = 104) 3.24 (1.53,7.29) 0.003 2.7 (1.125, 6.914) 0.031 2.91(1.23, 7.366) 0.018

Analysis includes cases with available sex, age at presentation, feeding difficulties status (present or absent). Cases with variants in Exons 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.748) and had explained approximately 33% of variance (Nagelkerke pR? = 0.328). NA — not applicable.
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Supplementary Table 37. Univariate and multivariable models of dysmorphic features (n» = 281)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95%CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 59) as reference)

Exon 3 (n = 23) 0.18 (0.039, 0.589) 0.010 0.76 (0.126, 3.809) 0.741 Excluded NA

Exon 4 (n = 20) 0.79 (0.273, 2.195) 0.654 1.18 (0.283, 4.897) 0.822 Excluded NA

Exon 5 (n = 42) 0.28 (0.105, 0.68) 0.007 0.49 (0.136, 1.761) 0.278 Excluded NA

Exon 6 (n = 12) 0.11 (0.006, 0.608) 0.038 0.14 (0.006, 1.134) 0.107 Excluded NA

Exon 7 (n = 28) 0.66 (0.254, 1.644) 0.377 0.85(0.233, 3.121) 0.809 Excluded NA

Exon 8 (n = 23) 0.11 (0.017, 0.433) 0.005 0.29 (0.036, 1.626) 0.189 Excluded NA

Exon 9 (n = 15) 0.59 (0.167, 1.885) 0.389 0.87 (0.167, 4.296) 0.860 Excluded NA

Exon 10 (n = 59) 1.15 (0.556, 2.369) 0.712 0.96 (0.3, 3.053) 0.938 Excluded NA
Variant type (Missense (n = 173) as reference)

Indels (n = 23) 1.43 (0.545, 3.519) 0.447 1.23 (0.358, 3.97) 0.736 Excluded NA

Frameshift or Nonsense (NMD-escape) 2.37(1.086, 5.127) 0.029 1.28 (0.355, 4.635) 0.708 Excluded NA

(n=32)

Frameshift or Nonsense (NMD-predicted) (n | 2.68 (1.323,5.453) 0.006 1.3 (0.506, 3.32) 0.586 Excluded NA

= 40)

Splice (n = 13) 0.8 (0.175,2.763) 0.749 0.38 (0.063, 1.722) 0.238 Excluded NA
Source (Published (n = 53) as reference)

Unpublished (n = 228) 0.18(0.091,0.329) | <0.001 | 0.12(0.049,0266) | <0.001 | 0.12(0.053,026) | <0.001
Sex (Females (n = 168) as reference)

Males (n = 113) 042(0.24,0.71) [ 0002 | 0.54(0.237,1.186) | 0.130 [ 0.41(0.198,0.799) | 0.011
Presentation (Childhood (n = 44) as reference)

Neonatal (n = 99) 21 (6.131, 131.969) <0.001 16.77 (4.074, 119.253) 0.001 17.05 (4.547, 112.72) <0.001

Infantile (n = 138) 6 (1.656, 38.598) 0.019 6.51 (1.566, 46.016) 0.023 5.79 (1.485, 38.897) 0.027

Analysis includes cases with available sex, age at presentation, dysmorphic features status (present or absent). Cases with variants in Exons 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.415) and had explained approximately 34% of variance (Nagelkerke pR? = 0.339). NA — not applicable.
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Supplementary Table 38. Univariate and multivariable models of abnormal movements (n = 323)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95%CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 64) as reference)

Exon 3 (n = 34) 1.17 (0.491, 2.896) 0.723 0.49 (0.154, 1.519) 0.221 Excluded NA

Exon 4 (n = 25) 0.84 (0.327,2.217) 0.722 0.73 (0.221, 2.368) 0.098 Excluded NA

Exon 5 (n = 49) 0.63 (0.295, 1.352) 0.239 0.42 (0.148, 1.149) 0.098 Excluded NA

Exon 6 (n = 13) 0.9 (0.267, 3.267) 0.863 0.55(0.13, 2.408) 0.418 Excluded NA

Exon 7 (n = 33) 1.5 (0.608, 3.893) 0.391 1.07 (0.336, 3.39) 0.910 Excluded NA

Exon 8 (n = 38) 1.81 (0.748, 4.644) 0.200 0.82 (0.252,2.631) 0.735 Excluded NA

Exon 9 (n = 18) 0.7 (0.242,2.071) 0.512 0.71 (0.186, 2.712) 0.612 Excluded NA

Exon 10 (n = 49) 0.81(0.377, 1.753) 0.597 1.03 (0.364, 2.874) 0.952 Excluded NA
Variant type (Missense (n = 215) as reference)

Indels (n = 23) 0.64 (0.269, 1.569) 0.317 0.48 (0.172, 1.34) 0.159 Excluded NA

Frameshift or Nonsense (NMD-escape) 0.7 (0.338, 1.501) 0.353 0.62 (0.205, 1.812) 0.384 Excluded NA

(n=34)

Frameshift or Nonsense (NMD-predicted) (n | 0.46 (0.214, 0.991) 0.046 0.65 (0.254, 1.648) 0.362 Excluded NA

=31)

Splice (n = 20) 0.92 (0.359, 2.529) 0.858 1.31 (0.468, 3.903) 0.618 Excluded NA
Sex (Females (n = 169) as reference)

Males (n = 154) 2.18(1.372,3.494) | 0.001 | 1.16(0.619,2.167) | 0644 | 1.12(0.637,1.954) [ 0.696
Source (Published (n = 99) as reference)

Unpublished (n = 224) 0.03 (0.007,0.082) | <0.001 | 0.03(0.008,0.093) [ <0.001 | 0.03(0.008,0.094) [ <0.001
Presentation (Childhood (n = 75) as reference)

Neonatal (n = 113) 0.32 (0.163, 0.607) 0.001 0.57 (0.249, 1.299) 0.187 0.55 (0.255, 1.17) 0.124

Infantile (n = 135) 0.55(0.282, 1.033) 0.069 0.62 (0.283, 1.329) 0.224 0.62 (0.292, 1.283) 0.201

Analysis includes cases with available sex, age at presentation, abnormal movements status (present or absent). Cases with variants in Exons 1
were excluded (does not fulfil > 10 cases per comparison group criteria). Source of the cases (published or unpublished) was not included as a
variable, as only 3/99 (3%) had no hypotonia in published subgroup, compared to 85/224 (51%) in unpublished subgroup. Multivariable model
with stepwise selection was acceptable (Hosmer—Lemeshow p = 0.182) and had explained approximately 33% of variance (Nagelkerke pR? =
0.333). NA —not applicable.
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Supplementary Table 39. Univariate and multivariable models of peripheral neuropathy (n» = 281)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 32) as reference)

Exon 3 (n = 30) 3.34 (1.188, 9.958) 0.025 Multicollinearity NA Excluded NA

Exon 4 (n = 14) 1.42 (0.356, 5.382) 0.608 Multicollinearity NA Excluded NA

Exon 5 (n = 28) 0.56 (0.151, 1.865) 0.352 Multicollinearity NA Excluded NA

Exon 6 (n = 10) 1.7 (0.364, 7.501) 0.481 Multicollinearity NA Excluded NA

Exon 7 (n = 26) 1.35(0.44, 4.188) 0.596 Multicollinearity NA Excluded NA

Exon 8 (n =26) 6.94 (2.27,23.513) 0.001 Multicollinearity NA Excluded NA

Exon9 (n=11) 0.57 (0.077, 2.779) 0.518 Multicollinearity NA Excluded NA

Exon 10 (n = 32) 0.59 (0.174, 1.887) 0.379 Multicollinearity NA Excluded NA
Variant type (Missense (n = 156) as reference)

Indels (n = 10) 0.6 (0.126, 2.246) 0.471 0.99 (0.188, 4.249) 0.994 Excluded NA

Frameshift or Nonsense (NMD-escape) 0.88 (0.255, 2.744) 0.822 3.3(0.809, 13.041) 0.087 Excluded NA

(n=13)

Frameshift or Nonsense (NMD- 0.08 (0.004, 0.391) 0.014 0.51 (0.026, 3.137) 0.540 Excluded NA

predicted) (n = 19)

Splice (n = 11) 0.31 (0.046, 1.257) 0.144 0.2 (0.023, 1.166) 0.092 Excluded NA
Source (Published (n = 52) as reference)

Unpublished (n = 157) 0.09 (0.041,0.183) | <0.001 [ 0.09(0.035,0214) | <0.001 | 0.12 (0.051, 0.26) | <0.001
Sex (Females (n = 96) as reference)

Males (n = 113) 5.66(3.008,11.139) | <0.001 | 2.61(1.198,585 | 0017 | 267(1.261,5777) | 0.011
Presentation (Childhood (n = 54) as reference)

Neonatal (n = 63) 0.1 (0.038, 0.241) <0.001 0.16 (0.053, 0.465) 0.001 0.15 (0.051, 0.416) <0.001

Infantile (n = 92) 0.44 (0.22, 0.872) 0.020 0.38 (0.162, 0.841) 0.019 0.39 (0.174, 0.854) 0.020

Analysis includes cases with available sex, age at presentation, peripheral neuropathy status (present or absent). Cases with variants in Exons 1
were excluded (does not fulfil > 10 cases per comparison group criteria). Exon variable was excluded do to multicollinearity with variant variable
(variant GVIF 6.567, exons GVIF 8.983). Multivariable model with stepwise selection was acceptable (Hosmer—Lemeshow p = 0.923) and had
explained approximately 42% of variance (Nagelkerke pR? = 0.423). NA — not applicable.
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Supplementary Table 40. Univariate and multivariable models of visual impairment (n = 243)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 48) as reference)

Exon 3 (n = 25) 0.21 (0.054, 0.642) 0.011 0.33 (0.073, 1.319) 0.131 Excluded NA

Exon 4 (n = 14) 1.09 (0.325, 3.64) 0.891 1.04 (0.248, 4.374) 0.959 Excluded NA

Exon 5 (n = 39) 0.48 (0.195, 1.156) 0.107 0.69 (0.215,2.228) 0.537 Excluded NA

Exon 6 (n =11) 0.11 (0.006, 0.634) 0.041 0.11 (0.005, 0.836) 0.065 Excluded NA

Exon 7 (n = 26) 1.27(0.487, 3.34) 0.627 1.23 (0.366, 4.167) 0.741 Excluded NA

Exon 8 (n = 19) 0.2 (0.043,0.71) 0.022 0.32 (0.056, 1.465) 0.161 Excluded NA

Exon 9 (n = 16) 1.09 (0.346, 3.419) 0.885 0.68 (0.159, 2.85) 0.594 Excluded NA

Exon 10 (n = 45) 0.95(0.42,2.152) 0.904 0.54 (0.168, 1.683) 0.288 Excluded NA
Variant type (Missense (n = 162) as reference)

Indels (n = 16) 0.67 (0.18,2.017) 0.500 0.74 (0.175,2.601) 0.655 Excluded NA

Frameshift or Nonsense (NMD-escape) 2.17 (0.923, 5.132) 0.075 1.21 (0.354, 4.15) 0.759 Excluded NA

(n =25)

Frameshift or Nonsense (NMD- 2.91 (1.275, 6.864) 0.012 2.08 (0.758, 5.866) 0.159 Excluded NA

predicted) (n = 27)

Splice (n = 13) 1.71 (0.529, 5.406) 0.353 1.24 (0.326, 4.514) 0.747 Excluded NA
Source (Published (n = 39) as reference)

Unpublished (n = 204) 0.36(0.178,0.727) | 0.005 | 0.27(0.112,0.615) | 0.002 |  0.24(0.108,0.525) | <0.001
Sex (Females (n = 143) as reference)

Males (n = 100) 0.4(0.226,0.688) | 0.001 | 0.52(0.249,1.074) | 0.080 |  0.44(0.226,0.838) | 0.014
Presentation (Childhood (n = 45) as reference)

Neonatal (n = 102) 3.62 (1.694, 8.209) 0.001 1.9 (0.756, 4.951) 0.177 2.63 (1.131, 6.448) 0.028

Infantile (n = 96) 1.21 (0.546, 2.808) 0.646 0.79 (0.319, 2.018) 0.623 0.95 (0.408, 2.289) 0.903

Analysis includes cases with available sex, age at presentation, visual impairment status (present or absent). Cases with variants in Exons 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.513) and had explained approximately 18% of variance (Nagelkerke pR? = 0.183). NA — not applicable.
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Supplementary table 41. Univariate and multivariable models of hearing impairment (n =219)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 43) as reference)

Exon 3 (n = 22) 0.12 (0.007, 0.697) 0.052 0.24 (0.011, 1.926) 0.232 Excluded NA

Exon 4 (n = 14) 0.7 (0.141,2.747) 0.634 0.64 (0.097, 3.796) 0.623 Excluded NA

Exon 5 (n = 40) 0.86 (0.319, 2.291) 0.764 0.82 (0.208, 3.465) 0.777 Excluded NA

Exon 6 (Excluded)

Exon 7 (n = 24) 0.86 (0.262, 2.632) 0.797 0.81 (0.18, 3.776) 0.785 Excluded NA

Exon 8 (n = 19) 0.14 (0.008, 0.822) 0.073 0.23 (0.011, 1.852) 0.218 Excluded NA

Exon 9 (n = 15) 1.72 (0.487, 5.886) 0.386 1.35(0.26, 7.253) 0.723 Excluded NA

Exon 10 (n = 42) 1.94 (0.791, 4.877) 0.152 1.67 (0.44, 6.836) 0.458 Excluded NA
Variant type (Missense (n = 139) as reference)

Indels (n = 16) 0.52 (0.079, 1.996) 0.403 0.37 (0.051, 1.73) 0.255 Excluded NA

Frameshift or Nonsense (NMD-escape) 1.71 (0.644, 4.251) 0.260 1.01 (0.239, 4.468) 0.990 Excluded NA

(n =25)

Frameshift or Nonsense (NMD- 2.72(1.148, 6.375) 0.021 0.85(0.287, 2.446) 0.763 Excluded NA

predicted) (n = 28)

Splice (n = 11) 3.03 (0.823,10.735) 0.083 1.65 (0.368, 7.136) 0.503 Excluded NA
Source (Published (n = 23) as reference)

Unpublished (n = 196) 1 (0.39, 2.886) | 0995 | 0.9 (0.28, 3.166) | 0.857 Excluded | NA
Sex (Females (n = 132) as reference)

Males (n = 87) 0.4(0.196,0.766) | 0.008 [ 0.85(0.347,2.052) | 0.716 Excluded | NA
Presentation (Childhood (n = 43) as reference)

Neonatal (n = 93) 10 (3.334, 43.291) <0.001 5.47 (1.633,25.295) 0.012 10.06 (3.341, 43.668) <0.001

Infantile (n = 83) 2.65 (0.808, 11.964) 0.143 1.96 (0.553, 9.238) 0.335 2.71 (0.822, 12.248) 0.135

Analysis includes cases with available sex, age at presentation, hearing impairment status (present or absent). Cases with variants in exon 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Cases with variants in exon 6 had no hearing impairment and were excluded
from subanlysis. Multivariable model with stepwise selection had poor fit (Hosmer—Lemeshow p < 0.001) and had explained approximately 17%
of variance (Nagelkerke pR? = 0.169). NA — not applicable.
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Supplementary Table 42. Univariate and multivariable models of abnormal skeletal morphology (n = 258)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 50) as reference)

Exon 3 (n = 25) 0.83 (0.275, 2.327) 0.723 2.29(0.522,10.475) 0.274 Excluded NA

Exon 4 (n = 18) 1.06 (0.321, 3.278) 0.917 1.52 (0.322, 7.249) 0.592 Excluded NA

Exon 5 (n = 39) 0.31 (0.094, 0.898) 0.040 0.79 (0.18, 3.394) 0.749 Excluded NA

Exon 6 (n =11) 0.47 (0.067, 2.105) 0.371 0.88 (0.092, 6.042) 0.903 Excluded NA

Exon 7 (n = 30) 1.06 (0.397, 2.772) 0.902 1.33 (0.352, 5.274) 0.679 Excluded NA

Exon 8 (n = 20) 0.71 (0.202, 2.198) 0.565 2.4(0.489, 11.749) 0.274 Excluded NA

Exon 9 (n = 16) 0.71 (0.176, 2.406) 0.597 0.86 (0.147, 4.633) 0.864 Excluded NA

Exon 10 (n = 49) 1.59 (0.704, 3.661) 0.266 1.73 (0.525, 6.159) 0.379 Excluded NA
Variant type (Missense (n = 165) as reference)

Indels (n = 19) 1.82 (0.641, 4.856) 0.238 2.99 (0.909, 9.575) 0.065 2.98 (0.99, 8.59) 0.045

Frameshift or Nonsense (NMD-escape) 2.02 (0.855, 4.637) 0.100 2.01 (0.53, 8.074) 0.311 1.63 (0.625, 4.103) 0.302

(n =28)

Frameshift or Nonsense (NMD- 2.78 (1.289, 5.971) 0.009 1.83 (0.701, 4.844) 0.217 2.24(0.965, 5.19) 0.059

predicted) (n = 34)

Splice (n = 12) 0.62 (0.094, 2.498) 0.555 0.39 (0.047, 2.046) 0.310 0.41 (0.055, 1.876) 0.302
Source (Published (n = 34) as reference)

Unpublished (n = 224) 0.2(0.092,0424) | <0.001 [ 0.12(0.044,0283) | <0.001 |  0.11(0.044,0.261) | <0.001
Sex (Females (n = 157) as reference)

Males (n = 101) 0.37(0.198,0.666) | 0.001 [ 0.29(0.124,0.647) | 0.003 |  03(0.142,0613) | 0.001
Presentation (Childhood (n = 44) as reference)

Neonatal (n = 114) 2.02 (0.912, 4.861) 0.096 1.68 (0.589, 5.149) 0.346 Excluded NA

Infantile (n = 100) 1.51 (0.663, 3.709) 0.342 1.65 (0.613, 4.778) 0.335 Excluded NA

Analysis includes cases with available sex, age at presentation, abnormal skeletal morphology status (present or absent). Cases with variants in
exon 1 were excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable
(Hosmer—Lemeshow p = 0.503) and had explained approximately 22% of variance (Nagelkerke pR? = 0.220). NA — not applicable.

144



Supplementary Table 43. Univariate and multivariable models of strabismus (n = 245)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 48) as reference)

Exon 3 (n = 21) 0.23 (0.05, 0.807) 0.035 0.45 (0.081, 2.098) 0.330 Excluded NA

Exon 4 (n = 16) 0.47 (0.117, 1.564) 0.239 0.59 (0.124, 2.584) 0.494 Excluded NA

Exon 5 (n = 41) 0.99 (0.423,2.314) 0.985 1.22 (0.388, 4.015) 0.737 Excluded NA

Exon 6 (n = 10) 0.35(0.049, 1.581) 0.213 0.47 (0.059, 2.683) 0.425 Excluded NA

Exon 7 (n = 28) 0.78 (0.29,2.019) 0.609 1 (0.296, 3.455) 0.997 Excluded NA

Exon 8 (n = 21) 0.56 (0.174, 1.641) 0.305 1.03 (0.254, 4.124) 0.962 Excluded NA

Exon 9 (n = 16) 0.64 (0.177, 2.048) 0.461 0.86 (0.185, 3.821) 0.843 Excluded NA

Exon 10 (n = 44) 0.8 (0.342, 1.852) 0.603 1.16 (0.359, 3.909) 0.809 Excluded NA
Variant type (Missense (n = 158) as reference)

Indels (n = 17) 0.29 (0.044, 1.073) 0.107 0.26 (0.038, 1.048) 0.092 0.29 (0.045, 1.114) 0.116

Frameshift or Nonsense (NMD-escape) 2.52(1.087,5.931) 0.031 1.95 (0.584, 6.85) 0.284 2.3(0.978, 5.48) 0.056

(n =26)

Frameshift or Nonsense (NMD- 1.03 (0.435,2.3) 0.947 0.67 (0.242, 1.764) 0.421 0.81(0.329, 1.916) 0.644

predicted) (n = 31)

Splice (n = 13) 2.52(0.798, 8.2) 0.112 1.82 (0.521, 6.504) 0.347 2.18 (0.675, 7.205) 0.189
Source (Published (n = 26) as reference)

Unpublished (n = 219) 0.96 (0.418,2.36) | 0933 [ 0.97(0.366,2.673) | 0.946 | Excluded | NA
Sex (Females (n = 143) as reference)

Males (n = 102) 0.61(0.346,1.043) | 0074 [ 0.77(0.385,1.521) | 0448 | Excluded | NA
Presentation (Childhood (n = 45) as reference)

Neonatal (n = 106) 3.04 (1.34,7.593) 0.011 2.22 (0.868, 6.144) 0.107 2.84 (1.202, 7.348) 0.022

Infantile (n = 94) 2.5(1.084, 6.343) 0.040 1.96 (0.801, 5.213) 0.153 2.34 (1, 6.005) 0.060

Analysis includes cases with available sex, age at presentation, strabismus status (present or absent). Cases with variants in exon 1 were excluded
(does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—Lemeshow p =
0.948) and had explained approximately 9% of variance (Nagelkerke pR? = 0.094). NA — not applicable.
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Supplementary Table 44. Univariate and multivariable models of nystagmus (n = 250)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 49) as reference)

Exon 3 (n = 22) 0.15 (0.008, 0.827) 0.075 0.13 (0.006, 0.889) 0.075 Excluded NA

Exon 4 (n = 16) 0.44 (0.063, 1.892) 0.321 0.49 (0.063, 2.662) 0.441 Excluded NA

Exon 5 (n = 41) 0.33 (0.087, 1.056) 0.078 0.34 (0.073, 1.401) 0.144 Excluded NA

Exon 6 (n =11) 0.31(0.016, 1.872) 0.285 0.31(0.015,2.262) 0.314 Excluded NA

Exon 7 (n = 27) 1.54 (0.54, 4.332) 0.411 1.39 (0.399, 4.984) 0.605 Excluded NA

Exon 8 (n = 21) 1.23 (0.372, 3.822) 0.721 1.24 (0.299, 5.099) 0.765 Excluded NA

Exon 9 (n = 15) 0.47 (0.068, 2.057) 0.368 0.76 (0.093, 4.418) 0.772 Excluded NA

Exon 10 (n = 48) 0.71 (0.262, 1.876) 0.494 0.82 (0.236, 2.843) 0.751 Excluded NA
Variant type (Missense (n = 163) as reference)

Indels (n = 19) 1.46 (0.446, 4.14) 0.495 1.44 (0.373, 5.016) 0.579 Excluded NA

Frameshift or Nonsense (NMD-escape) 0.78 (0.216, 2.225) 0.668 0.67 (0.144, 2.866) 0.599 Excluded NA

(n =25)

Frameshift or Nonsense (NMD- 0.45 (0.104, 1.394) 0.218 0.46 (0.095, 1.718) 0.283 Excluded NA

predicted) (n = 30)

Splice (n = 13) 0.74 (0.112, 2.952) 0.710 0.81 (0.103, 4.182) 0.819 Excluded NA
Source (Published (n = 31) as reference)

Unpublished (n = 219) 0.29(0.13,0.667) | 0.003 [ 04(0.158,1.037) | 0.056 | 0.29 (0.13, 0.667) | 0.003
Sex (Females (n = 144) as reference)

Males (n = 106) 1.62(0.853,3.103) | 0.4 | 1.52(0.666,3.538) | 0322 | Excluded | NA
Presentation (Childhood (n = 45) as reference)

Neonatal (n = 106) 1.26 (0.511, 3.444) 0.628 1.62 (0.553, 5.236) 0.393 Excluded NA

Infantile (n = 99) 1.29(0.517, 3.538) 0.600 1.31 (0.476, 3.901) 0.612 Excluded NA

Analysis includes cases with available sex, age at presentation, nystagmus status (present or absent). Cases with variants in exon 1 were excluded
(does not fulfil > 10 cases per comparison group criteria). Model with stepwise selection had explained approximately 5% of variance (Nagelkerke
pR? =0.053). NA — not applicable.
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Supplementary Table 45. Univariate and multivariable models of ophthalmoplegia (n =207)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 33) as reference)

Exon 3 (n = 23) 2.25(0.387, 13.101) 0.345 3.04 (0.345,29.903) 0.318 Excluded NA

Exon 4 (excluded)

Exon 5 (n = 41) 4.22 (1.156, 20.146) 0.041 13.37 (2.136, 116.347) 0.010 Excluded NA

Exon 6 (n = 10) 1.67 (0.078, 14.82) 0.673 4.96 (0.184, 73.593) 0.258 Excluded NA

Exon 7 (n = 27) 1.87 (0.325, 10.821) 0.462 1.02 (0.134, 7.775) 0.984 Excluded NA

Exon 8 (n =21) 6 (1.406, 31.322) 0.020 11.06 (1.551, 104.144) 0.023 Excluded NA

Exon 9 (n = 16) 2.14(0.263, 14.225) 0.429 5.25(0.407, 68.637) 0.193 Excluded NA

Exon 10 (n = 25) 1.87 (0.432, 9.609) 0.409 5.76 (0.762, 56.265) 0.106 Excluded NA
Variant type (Missense (n = 148) as reference)

Indels (n = 19) 0.55 (0.084, 2.089) 0.445 0.62 (0.068, 3.435) 0.614 Excluded NA

Frameshift or Nonsense (NMD-escape)

(excluded)

Frameshift or Nonsense (NMD- 0.56 (0.127, 1.764) 0.375 0.98 (0.175, 4.689) 0.977 Excluded NA

predicted) (n = 28)

Splice (n = 12) 0.43 (0.023, 2.341) 0.424 0.1 (0.004, 0.831) 0.068 Excluded NA
Source (Published (n = 30) as reference)

Unpublished (n = 177) 0.16 (0.066,0.375) | <0.001 [  0.05(0.01,0.183) | <0.001 | 0.17 (0.069, 0.42) | <0.001
Sex (Females (n = 110) as reference)

Males (n = 97) 1.82(0.852,3.987) | 0.126 | 091(0.3152.643) | 0868 | Excluded | NA
Presentation (Childhood (n = 40) as reference)

Neonatal (n = 82) 1.4 (0.395, 6.555) 0.625 3.49 (0.637,27.121) 0.183 1.95(0.517, 9.658) 0.356

Infantile (n = 85) 3.79 (1.199, 16.87) 0.041 5.79 (1.305, 38.121) 0.037 3.72 (1.112,17.191) 0.053

Analysis includes cases with available sex, age at presentation, ophthalmoplegia status (present or absent). Cases with variants in exon 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Cases with variants in exon 4 or frameshift or nonsense in NMD-escape region
had no ophthalmoplegia and were excluded from sub-analysis. Multivariable model with stepwise selection was acceptable (Hosmer—Lemeshow
p =0.781) and had explained approximately 17% of variance (Nagelkerke pR? = 0.173). NA — not applicable.
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Supplementary Table 46. Univariate and multivariable models of drooling (n =207)

Parameter

Univariate model

Multivariable model

Multivariable model

(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 43) as reference)

Exon 3 (n = 22) 0.52(0.107, 1.954) 0.364 1.26 (0.191, 8.443) 0.803 Excluded NA

Exon 4 (n = 15) 1.65 (0.432, 5.895) 0.445 2.61(0.487, 16.274) 0.272 Excluded NA

Exon 5 (n = 37) 2.25(0.867, 6.055) 0.100 4.3 (1.04,23.038) 0.059 Excluded NA

Exon 6 (excluded)

Exon 7 (n = 25) 1.28 (0.405, 3.934) 0.663 1.96 (0.428, 10.894) 0.404 Excluded NA

Exon 8 (n = 18) 0.94 (0.228, 3.368) 0.930 1.99 (0.343, 12.705) 0.444 Excluded NA

Exon 9 (n = 15) 0.82 (0.164, 3.261) 0.795 1.04 (0.146, 7.404) 0.966 Excluded NA

Exon 10 (n = 41) 1.37(0.515, 3.688) 0.532 1.92 (0.44, 10.374) 0.405 Excluded NA
Variant type (Missense (n = 135) as reference)

Indels (n = 17) 0.19 (0.01, 0.963) 0.109 0.21 (0.011, 1.254) 0.158 0.18 (0.01, 0.966) 0.109

Frameshift or Nonsense (NMD-escape) 1.49 (0.56, 3.699) 0.406 2.66 (0.602, 14.424) 0.215 1.28 (0.47, 3.247) 0.618

(n =24)

Frameshift or Nonsense (NMD- 1.65 (0.675, 3.87) 0.256 1.59 (0.539, 4.704) 0.396 1.3 (0.509, 3.208) 0.572

predicted) (n = 28)

Splice (n = 12) 2.97 (0.876, 10.1) 0.074 2.06 (0.536, 7.891) 0.286 2.87 (0.839, 9.864) 0.086
Source (Published (n = 21) as reference)

Unpublished (n = 195) 0.73(0.286,2.01) | 0516 0.49 (0.159,1.589) | 0.223 Excluded | NA
Sex (Females (n = 127) as reference)

Males (n = 89) 0.53 (0.276, 0.993) | 0.052 0.54 (0.236, 1.185) | 0.128 0.59 (0.29, 1.159) | 0.129
Presentation (Childhood (n = 40) as reference)

Neonatal (7 = 90) 2.13 (0.876, 5.762) 0.111 1.1 (0.365, 3.559) 0.863 Excluded NA

Infantile (n = 86) 1.82 (0.74, 4.987) 0.211 1.11 (0.399, 3.325) 0.839 Excluded NA

Analysis includes cases with available sex, age at presentation, drooling status (present or absent). Cases with variants in exon 1 and 6 were
excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.449) and had explained approximately 8% of variance (Nagelkerke pR? = 0.078). NA — not applicable.
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Supplementary Table 47. Univariate and multivariable models of cerebral atrophy (n = 448)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 98) as reference)

Exon 3 (n = 43) 0.74 (0.348, 1.554) 0.438 1.32 (0.495, 3.515) 0.578 Excluded NA

Exon 4 (n = 30) 0.93 (0.395,2.118) 0.858 0.4 (0.141, 1.118) 0.083 Excluded NA

Exon 5 (n = 57) 1.44 (0.747, 2.787) 0.276 0.93 (0.385, 2.248) 0.869 Excluded NA

Exon 6 (n = 19) 1.91(0.712, 5.34) 0.202 2.05 (0.601, 7.24) 0.256 Excluded NA

Exon 7 (n = 49) 0.88 (0.433, 1.767) 0.722 0.74 (0.295, 1.862) 0.527 Excluded NA

Exon 8 (n = 43) 0.23 (0.08, 0.55) 0.002 0.31 (0.09, 0.948) 0.048 Excluded NA

Exon 9 (n = 30) 2.09(0.914, 4.9) 0.084 1.2 (0.409, 3.611) 0.737 Excluded NA

Exon 10 (n =79) 1.29(0.71, 2.346) 0.405 0.51(0.223, 1.139) 0.101 Excluded NA
Variant type (Missense (n = 292) as reference)

Indels (n = 35) 1.33 (0.652,2.7) 0.423 1.05 (0.444, 2.485) 0.909 Excluded NA

Frameshift or Nonsense (NMD-escape) 1.1 (0.568, 2.08) 0.779 0.47 (0.183, 1.203) 0.118 Excluded NA

(n =44)

Frameshift or Nonsense (NMD- 2.55(1.366, 4.884) 0.004 1.14 (0.526, 2.48) 0.747 Excluded NA

predicted) (n = 47)

Splice (n = 30) 1.21 (0.557, 2.58) 0.621 1.11 (0.451,2.717) 0.812 Excluded NA
Source (Published (n = 218) as reference)

Unpublished (n = 230) 2.98(2.022,4.427) | <0.001 | 273(1.75,4302) | <0.001 | 2.58(1.696,3.963) | <0.001
Sex (Females (n = 232) as reference)

Males (n = 216) 0.19(0.127,029) | <0.001 | 0.21(0.126,0.348) | <0.001 | 0.25(0.159,0.379) | <0.001
Presentation (Childhood (n = 80) as reference)

Neonatal (n = 200) 3.78 (2.108, 7.085) <0.001 3.06 (1.498, 6.456) 0.003 2.7(1.418, 5.332) 0.003

Infantile (n = 169) 2.71 (1.489, 5.146) 0.002 2.59 (1.296, 5.353) 0.008 2.37(1.237,4.72) 0.011

Analysis includes cases with available sex, age at presentation, cerebral atrophy status (present or absent). Cases with variants in exon 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.669) and had explained approximately 26% of variance (Nagelkerke pR? = 0.257). NA — not applicable.
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Supplementary Table 48. Univariate and multivariable models of basal ganglia findings (n = 448)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 98) as reference)

Exon 3 (n = 43) 2.61(1.262, 5.521) 0.010 0.59 (0.231, 1.492) 0.265 0.59 (0.231, 1.492) 0.265

Exon 4 (n = 30) 0.81(0.32, 1.911) 0.634 0.59 (0.205, 1.639) 0.322 0.59 (0.205, 1.639) 0.322

Exon 5 (n = 57) 1.69 (0.871, 3.31) 0.121 0.75 (0.315, 1.779) 0.519 0.75 (0.315, 1.779) 0.519

Exon 6 (n = 19) 0.67 (0.203, 1.925) 0.480 0.21 (0.053, 0.74) 0.019 0.21 (0.053, 0.74) 0.019

Exon 7 (n = 49) 1.67 (0.827, 3.359) 0.152 0.8 (0.333, 1.904) 0.614 0.8 (0.333, 1.904) 0.614

Exon 8 (n = 43) 3.51 (1.678, 7.609) 0.001 0.86 (0.335, 2.242) 0.759 0.86 (0.335, 2.242) 0.759

Exon 9 (n = 30) 0.68 (0.262, 1.651) 0.414 0.48 (0.15, 1.453) 0.204 0.48 (0.15, 1.453) 0.204

Exon 10 (n = 79) 0.56 (0.28, 1.076) 0.086 0.65 (0.279, 1.51) 0.324 0.65 (0.279, 1.51) 0.324
Variant type (Missense (n = 292) as reference)

Indels (n = 35) 0.51 (0.233, 1.059) 0.080 0.47 (0.182, 1.133) 0.100 0.47 (0.182, 1.133) 0.100

Frameshift or Nonsense (NMD-escape) 0.29 (0.126, 0.594) 0.001 0.23 (0.079, 0.612) 0.004 0.23 (0.079, 0.612) 0.004

(n =44)

Frameshift or Nonsense (NMD- 0.16 (0.061, 0.369) <0.001 0.45 (0.151, 1.177) 0.122 0.45 (0.151, 1.177) 0.122

predicted) (n = 47)

Splice (n = 30) 0.85 (0.393, 1.814) 0.682 1.41 (0.585, 3.326) 0.440 1.41 (0.585, 3.326) 0.440
Source (Published (n = 218) as reference)

Unpublished (n = 230) 1.21(0.829,1.773) | 0322 | 1.91(1.206,3.072) | 0.006 | 191(1.206,3.072) [ 0.006
Sex (Females (n = 232) as reference)

Males (n = 216) 4(2.687,6.024) | <0.001 | 3.07(1.877,5.095 | <0001 | 3.07(1.877,5.095 | <0.001
Presentation (Childhood (n = 80) as reference)

Neonatal (n = 200) 0.14 (0.08, 0.252) <0.001 0.18 (0.094, 0.354) <0.001 0.18 (0.094, 0.354) <0.001

Infantile (n = 169) 0.41 (0.231, 0.706) 0.002 0.42 (0.227,0.777) 0.006 0.42 (0.227,0.777) 0.006

Analysis includes cases with available sex, age at presentation, basal ganglia findings status (present or absent). Cases with variants in exon 1 were
excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable (Hosmer—
Lemeshow p = 0.165) and had explained approximately 29% of variance (Nagelkerke pR? = 0.292). NA — not applicable.
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Supplementary Table 49. Univariate and multivariable models of corpus callosum malformations (n = 448)

Parameter Univariate model Multivariable model Multivariable model
(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 98) as reference)

Exon 3 (n = 43) 0.06 (0.003, 0.295) 0.006 0.2 (0.01, 1.222) 0.146 0.13 (0.007, 0.722) 0.059

Exon 4 (n = 30) 0.91 (0.345,2.22) 0.839 1.07 (0.332, 3.358) 0.914 0.69 (0.247, 1.783) 0.451

Exon 5 (n = 57) 0.98 (0.466, 2) 0.947 1.92 (0.715, 5.343) 0.200 1.26 (0.568, 2.737) 0.569

Exon 6 (n = 19) 1.82 (0.643, 4.978) 0.246 4.3 (1.175, 16.067) 0.028 2.86 (0.884, 9.209) 0.076

Exon 7 (n = 49) 1.1(0.514,2.316) 0.798 2.18 (0.802, 6.118) 0.131 1.44 (0.625, 3.279) 0.387

Exon 8 (n = 43) 0.12 (0.019, 0.435) 0.005 0.45 (0.063, 2.08) 0.355 0.32 (0.047, 1.238) 0.146

Exon 9 (n = 30) 2.86 (1.236, 6.709) 0.014 3.57(1.179, 11.245) 0.026 2.44 (0.971, 6.281) 0.059

Exon 10 (n =79) 1.89 (1.014, 3.55) 0.046 1.59 (0.661, 3.989) 0.306 1.09 (0.549, 2.168) 0.804
Variant type (Missense (n = 292) as reference)

Indels (n = 35) 1.19(0.503, 2.57) 0.679 1.02 (0.378, 2.603) 0.973 Excluded NA

Frameshift or Nonsense (NMD-escape) 2.37 (1.21, 4.569) 0.010 2.44 (0911, 6.774) 0.080 Excluded NA

(n =44)

Frameshift or Nonsense (NMD- 3.89 (2.064, 7.396) <0.001 1.23 (0.568, 2.702) 0.595 Excluded NA

predicted) (n = 47)

Splice (n = 30) 1.71 (0.737, 3.762) 0.192 1.04 (0.404, 2.598) 0.928 Excluded NA
Source (Published (n = 218) as reference)

Unpublished (n = 230) 0.97 (0.643,1.462) | 0.881 | 0.63(0.379,1.033) | 0.069 |  0.66(0.402,1.069) | 0.093
Sex (Females (n = 232) as reference)

Males (n = 216) 0.19(0.113,0.296) | <0.001 | 0.25(0.136,0431) | <0.001 | 0.23 (0.127, 0.39) | <0.001
Presentation (Childhood (n = 80) as reference)

Neonatal (n = 200) 8.36 (3.905, 20.78) <0.001 3.96 (1.688, 10.473) 0.003 4.07 (1.747, 10.726) 0.002

Infantile (n = 169) 2.45(1.088, 6.3) 0.042 1.45 (0.593, 3.93) 0.437 1.45 (0.596, 3.941) 0.431

Analysis includes cases with available sex, age at presentation, corpus callosum malformations status (present or absent). Cases with variants in
exon 1 were excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable
(Hosmer—Lemeshow p = 0.730) and had explained approximately 31% of variance (Nagelkerke pR? = 0.314). NA — not applicable.
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Supplementary Table 50. Univariate and multivariable models of ventriculomegaly or hydrocephalus (n = 448)

Parameter

Univariate model

Multivariable model

Multivariable model

(unadjusted) (stepwise selection)
OR (95% CI) | P-value OR (95% CI) | P-value OR (95% CI) | P-value

Exon (Exon 11 (n = 98) as reference)

Exon 3 (n = 43) 0.53 (0.183, 1.34) 0.203 0.92 (0.263, 3.031) 0.896 Excluded NA

Exon 4 (n = 30) 0.65 (0.202, 1.783) 0.433 0.43 (0.112, 1.467) 0.190 Excluded NA

Exon 5 (n = 57) 0.46 (0.17, 1.096) 0.094 0.37 (0.113, 1.133) 0.088 Excluded NA

Exon 6 (n = 19) 1.51(0.483, 4.284) 0.456 1.48 (0.384, 5.469) 0.559 Excluded NA

Exon 7 (n = 49) 0.73 (0.297, 1.691) 0.481 0.78 (0.262, 2.256) 0.645 Excluded NA

Exon 8 (n = 43) 0.24 (0.056, 0.758) 0.029 0.58 (0.115, 2.275) 0.464 Excluded NA

Exon 9 (n = 30) 2.85(1.208, 6.762) 0.016 1.9 (0.631, 5.833) 0.254 Excluded NA

Exon 10 (n = 79) 1.69 (0.877, 3.294) 0.117 0.92 (0.374, 2.296) 0.857 Excluded NA
Variant type (Missense (n = 292) as reference)

Indels (n = 35) 1.53 (0.644, 3.336) 0.309 1.1 (0.409, 2.815) 0.839 Excluded NA

Frameshift or Nonsense (NMD-escape) 1.3 (0.577,2.701) 0.506 0.75 (0.255, 2.156) 0.594 Excluded NA

(n =44)

Frameshift or Nonsense (NMD- 2.74 (1.399, 5.253) 0.003 0.86 (0.386, 1.867) 0.700 Excluded NA

predicted) (n = 47)

Splice (n = 30) 1.89 (0.784, 4.242) 0.135 1.92 (0.689, 5.203) 0.201 Excluded NA
Source (Published (n = 218) as reference)

Unpublished (n = 230) 0.8(0.511,1.248) | 0325 [ 05(0.288,0842) | 0.010 | 0.45 (0.265, 0.75) | 0.002
Sex (Females (n = 232) as reference)

Males (n = 216) 0.19(0.111,0.325) | <0.001 | 0.24(0.121,0448) | <0.001 | 024(0.133,0432) | <0.001
Presentation (Childhood (n = 80) as reference)

Neonatal (n = 200) 3.8 (1.868, 8.579) 0.001 1.94 (0.831, 4.897) 0.140 1.99 (0.919, 4.707) 0.095

Infantile (n = 169) 1.44 (0.664, 3.412) 0.373 0.9 (0.372, 2.303) 0.818 0.86 (0.367, 2.121) 0.724
Cerebral atrophy (Absent (n = 259) as reference)

Present (n = 189) 3.17 (2.007, 5.079) <0.001 2.24(1.297, 3.908) 0.004 2.41(1.42, 4.144) 0.001

Analysis includes cases with available sex, age at presentation, corpus callosum malformations status (present or absent). Cases with variants in
exon 1 were excluded (does not fulfil > 10 cases per comparison group criteria). Multivariable model with stepwise selection was acceptable

(Hosmer—Lemeshow p = 0.288) and had explained approximately 23% of variance (Nagelkerke pR? = 0.226). NA — not applicable.
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Supplementary Table 51. Heterogeneity of enzyme activity values among cases with available calculation methods

(range 0-100)

(range 5.6-100)

(range 1-100)

Tissue Calculation method Comparison between different
Cutoff of normal (n = 67) Lowest of normal (n =31) Mean of normal (n = 76) methods

Fibroblasts 42.4% (IQR 24.6, range 10- 59.3% (IQR 48.8, range 14.7-100, | 25.1% (IQR 24, range 3-100, n Mean vs. Lowest, p =0.001
88.1,n =22) n=16) =62) Mean vs. Cutoff, p = 0.002

Lowest vs. Cutoff, p = 0.659

Lymphocytes 97% (IQR 66.3, range 0-100,» | 0 19% (IQR 41.4, range 1-100, » | NS
=26) =12)

Muscle 48.3% (IQR 75.8, range 2-100, | 37.7% (IQR 42.0, range 5.6-100, | Range 11-33% (n =2) NS
n=19) n=15)

Comparison between | NS NS NS -

tissues

Overall 48.3% (IQR 60.5) 47.1% (IQR 45.8) 24% (IQR 26.2) Mean vs. Lowest, p = 0.001

Mean vs. Cutoff, p = 0.0002
Lowest vs. Cutoff, p =1

Supplementary table 51 presents the differences in residual PDHc enzyme activity values in a subset of cases where the enzyme activity
calculation methods were reported. Enzyme activity is expressed as the median (%) with the interquartile range (IQR) and minimum-maximum
range. NS — Not significant. Cutoff: calculation method "Cutoff of normal," where enzyme activity values are expressed as percentages relative
to a specific cutoff value. Mean: calculation method "Mean of normal," where enzyme activity values are expressed as percentages relative to the
mean activity of the control group. Lowest: calculation method "Lowest of normal," where enzyme activity values are expressed as percentages
relative to the lowest activity value within the control group, as defined by the normal range.
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