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Table S1. Variants pathogenicity criteria.
Pathogenicity
Verdict Accordin
ID/SE Gene/OMIM Variant (s) to ACMG ’ , Frequenc
(Number, Disease, . Explanation yin
X . hg38 Classification*
Inheritance) GnomAD
(https://varsome.co
m)
5CO2 compound heterozygote
604377 NM_005138.3:
Leigh syndrome chr22:050524395- Pathogenic PVS1: Null variant (frame-
AR C>CTGAGTCACTGCTGCATGCT shift) affecting gene SCO?2,
¢.16_17insAGCATGCAGCAGTGACTCA; which is a known
p-(Arg6GlnfsTer82) mechanism of disease
(gene has 19 known
pathogenic variants which
1M is greater than minimum of
3), associated with Myopia 0.000576

6, Leigh syndrome,
Cardioencephalomyopathy
, fatal infantile, due to
cytochrome c oxidase
deficiency 1 and
Hypertrophic
cardiomyopathy.




PM2: GnomAD exomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene SCO2
(unable to check gnomAD
exomes coverage).
GnomAD genomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene SCO2
(good gnomAD genomes
coverage = 31.5).

PP5: ClinVar classifies this
variant as Likely
Pathogenic, rated 1 star,
criteria provided, single
submitter, with 2
submissions, 1 publication
(PubMed: 20159436).[1]

chr22: 50523994-C>T c.418G>A;
p-(Glul40Lys)

Pathogenic

PS3: ClinVar classifies this
variant as Pathogenic, rated
2 stars backed by potential
functional studies (requires
user validation) mentioned
in abstract of article
(PubMed: 11673586) [2]
PM1: UniProt protein
SCO2_HUMAN domain
‘Thioredoxin' has 12 non-
VUS, non-synonymous,
coding variants (8
pathogenic and 4 benign),
pathogenicity = 66.7%

0.0000796




which is more than
threshold 33.3%.

PM2: GnomAD exomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene SCO2
(unable to check gnomAD
exomes coverage).
GnomAD genomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene SCO2
(good gnomAD genomes
coverage = 32.4).

PP2: 9 out of 15 non-VUS
missense variants in gene
SCO2 are pathogenic =
60.0% which is more than
threshold of 51.0%, and 19
out of 58 clinically reported
variants in gene SCO2 are
pathogenic = 32.8% which
is more than threshold of
12.0%.

PP3: Pathogenic
computational verdict
based on 9 pathogenic
predictions from
DEOGEN?2, EIGEN,
FATHMM-MKL, M-CAP,
MVP, MutationAssessor,
MutationTaster, REVEL
and SIFT vs 1 benign
prediction from PrimateAL




5CO2 homozygote Pathogenic
604377 NM_005138.3:
2M Leigh syndrome chr22: 50523994-C>T As above 00000756
AR c418G>A; p.(Glul40Lys)
POLG homozygote Likely Pathogenic =~ PM1: Hot-spot of length 61
203700 NM_001126131.2: base-pairs has 11 non-VUS
Alpers syndrome chr15:89320885-G>C coding variants (11
AR c.2862C>G; p.(Ile954Met) pathogenic and 0 benign),
pathogenicity = 100.0%,
qualifies as hot-spot
PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).
Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 32.6).
3/M PP2: 130 out of 190 non- 0

VUS missense variants in
gene POLG are pathogenic
= 68.4% which is more than
threshold of 51.0%, and 207
out of 970 clinically
reported variants in gene
POLG are pathogenic =
21.3% which is more than
threshold of 12.0%.

PP3: Pathogenic
computational verdict
based on 8 pathogenic
predictions from
DEOGEN2, FATHMM-
MKL, M-CAP, MVP,




MutationAssessor,
MutationTaster, REVEL
and SIFT vs 1 benign
prediction from EIGEN.

4/F GBE1
232500
Glycogen storage
disease IV - perinatal
severe form
(Anderson
syndrome)
AR

compound heterozygote
NM_005158.3:

Chr3:81648854-A>G c.691+2T>C; p.?

Pathogenic

PVS1: Null variant
(intronic within +2 of splice
site) affecting gene GBEI,
which is a known
mechanism of disease
(gene has 38 known
pathogenic variants which
is greater than minimum of
3), associated with
Glycogen storage disease
Iv.

PP5: ClinVar classifies this
variant as Pathogenic, rated
2 stars, with 11 0.000895
submissions, 10
publications and no
conflicts. [3-5]

PM2: GnomAD exomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene GBE1
(unable to check gnomAD
exomes coverage).
GnomAD genomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene GBE1




(good gnomAD genomes
coverage = 31.0).

PP3: Pathogenic
computational verdict
based on 3 pathogenic
predictions from EIGEN,
FATHMM-MKL and
MutationTaster vs no
benign predictions.

Chr3:81499187-C>T
c.1975G>A; p.(Gly659Arg)

Uncertain
Significance

PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 31.4).

PP2: 17 out of 29 non-VUS
missense variants in gene
GBET1 are pathogenic =
58.6% which is more than
threshold of 51.0%, and 38
out of 149 clinically
reported variants in gene
GBET1 are pathogenic =
25.5% which is more than
threshold of 12.0%.

PP3: Pathogenic
computational verdict
based on 9 pathogenic
predictions from
DEOGEN?2, EIGEN,
FATHMM-MKL, M-CAP,
MVP, MutationAssessor,




MutationTaster, REVEL
and SIFT vs 1 benign
prediction from PrimateAlL

5/F

PC
216150
Pyruvate carboxylase

deficiency
AR

compound heterozygote
NM_022172.3:

Chr11:66866282-G>A
¢.1090C>T; p.(GIn364Ter)

Pathogenic

PVS1: Null variant
(nonsense) affecting gene
PC, which is a known
mechanism of disease
(gene has 38 known
pathogenic variants which
is greater than minimum of
3), associated with
Pyruvate carboxylase
deficiency.

PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 31.2).

PP3: Pathogenic
computational verdict
based on 3 pathogenic
predictions from EIGEN,
FATHMM-MKL and
MutationTaster vs no
benign predictions.

This
variant
does not
have a
gnomAD
genomes
entry (czy
pisac 0??)

Chr11:66863920-C>G
¢.1222G>C; p.(Asp408His)

Pathogenic

PM1: UniProt protein
PYC_HUMAN domain
'Biotin carboxylation' has
16 non-VUS, non-

This
variant
does not
have a




synonymous, coding
variants (13 pathogenic and
3 benign), pathogenicity =
81.2% which is more than
threshold 33.3%.

PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 32.3).

PP2: 24 out of 35 non-VUS
missense variants in gene
PC are pathogenic = 68.6%
which is more than
threshold of 51.0%, and 38
out of 242 clinically
reported variants in gene
PC are pathogenic =15.7%
which is more than
threshold of 12.0%

PP3: 24 out of 35 non-VUS
missense variants in gene
PC are pathogenic = 68.6%
which is more than
threshold of 51.0%, and 38
out of 242 clinically
reported variants in gene
PC are pathogenic =15.7%
which is more than
threshold of 12.0%

gnomAD
genomes
entry




6/M AIFM1
300816
Combined oxidative
phosphorylation
deficiency 6
XLR

hemizygote
NM_004208.3:
chrX:130133411-C>G
¢.1350G>C; p.(Arg450Ser)

Pathogenic

PM1: UniProt protein
AIFM1_HUMAN region of
interest 'FAD-dependent
oxidoreductase' has 34 non-
VUS, non-synonymous,
coding variants (31
pathogenic and 3 benign),
pathogenicity = 91.2%
which is more than
threshold 33.3%.

PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 23.2).

PP2: 40 out of 50 non-VUS
missense variants in gene
AIFM]1 are pathogenic =
80.0% which is more than
threshold of 51.0%, and 42
out of 134 clinically
reported variants in gene
AIFM1 are pathogenic =
31.3% which is more than
threshold of 12.0%.

PP3: Pathogenic
computational verdict
based on 6 pathogenic
predictions from
FATHMM-MKL, M-CAP,
MVP, MutationAssessor,




MutationTaster and SIFT
vs 2 benign predictions
from DEOGEN2 and
REVEL.

7/F ABCA3
610921
Surfactant
metabolism
dysfunction,
pulmonary, 3
(SMPD3)
AR

homozygote
NM_001089.3:
Chr16:002323532-C>T
c.604G>A; p.(Gly202Arg)

Uncertain
Significance

PM2: GnomAD exomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene ABCA3
(unable to check gnomAD
exomes coverage).
GnomAD genomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene ABCA3
(good gnomAD genomes
coverage = 31.2).

PP3: Pathogenic
computational verdict
based on 9 pathogenic
predictions from
DEOGEN?2, EIGEN,
FATHMM-MKL, M-CAP,
MVP, MutationAssessor,
MutationTaster, REVEL
and SIFT vs 1 benign
prediction from PrimateAlL

0.0000159

8/F MAGEL2
615547
Schaaf-Yang
syndrome
AD

de novo
NM_019066.4:
Chr15:23644849-C>T
c.2894G>A; p.(Trp965Ter)

Pathogenic

PVS1: Null variant
(nonsense) affecting gene
MAGEL2, which is a
known mechanism of
disease (gene has 73 known
pathogenic variants which
is greater than minimum of
3), associated with Schaaf-




Yang syndrome (Prader-
Willi-like syndrome).
PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 31.6).

PP3: Pathogenic
computational verdict
based on 3 pathogenic
predictions from EIGEN,
FATHMM-MKL and
MutationTaster vs no
benign predictions.

9/F NALCN
611549
Hypotonia, infantile,
with psychomotor
retardation and
characteristic facies 1
(IHPRF1)
AR

compound heterozygote
NM_052867.2:

chr13:101111216-G>A
¢.2203C>T; p.(Arg735Ter)

Pathogenic

PVS1: Null variant
(nonsense) affecting gene
NALCN, which is a known
mechanism of disease
(gene has 77 known
pathogenic variants which
is greater than minimum of
3), associated with
Congenital contractures of
the limbs and face,
hypotonia, and
developmental delay and
Hypotonia, infantile, with
psychomotor retardation
and characteristic facies 1.

0.00000807




PM2: GnomAD exomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene NALCN
(unable to check gnomAD
exomes coverage).
GnomAD genomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene NALCN
(good gnomAD genomes
coverage = 31.4).

PP3: Pathogenic
computational verdict
based on 3 pathogenic
predictions from EIGEN,
FATHMM-MKL and
MutationTaster vs no
benign predictions.

PP5: ClinVar classifies this
variant as Pathogenic, rated
1 star, criteria provided,
single submitter, with 1
submission.

Chr13:101229388-C>A Uncertain
c.1626+5G>T; p- Significance
(note: Predicted to
strongly affect

splicing -ADA
Score 0.9997. If this
is taken into account
the verdict is
»pathogenic”).

PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 32.0).

0?




10/F

ACTA1
161800

Nemaline myopathy
AD

de novo
NM_001100.3:
Chr1:229432567-C>A
c.443G>T, p.(Gly148Val)

Likely Pathogenic

PM1: Hot-spot of length 61
base-pairs has 13 non-VUS
coding variants (13
pathogenic and 0 benign),
pathogenicity = 100.0%,
qualifies as hot-spot.

PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 30.5).

PMB5: Alternative variant
chr1:229432567 C=T
(Gly148Asp) is classified
Pathogenic by UniProt
Variants (and confirmed
using ACMG).
Alternative variant
chr1:229432568 C= G
(Gly148Arg) is classified
Pathogenic, 1 star, by
ClinVar (and confirmed
using ACMG).
Alternative variant
chr1:229432568 C= T
(Gly148Ser) is classified
Likely Pathogenic, 2 stars,
by ClinVar (and confirmed
using ACMG).

PP2: 168 out of 168 non-
VUS missense variants in




gene ACTAT are
pathogenic = 100.0% which
is more than threshold of
51.0%, and 186 out of 284
clinically reported variants
in gene ACTAI are
pathogenic = 65.5% which
is more than threshold of
12.0%

PP3: Pathogenic
computational verdict
based on 9 pathogenic
predictions from
DEOGEN?2, EIGEN,
FATHMM-MKL, M-CAP,
MVP, MutationAssessor,
MutationTaster, PrimateAl

and REVEL vs no benign
predictions.
12/M TRMT10C compound heterozygote
616974 NM_017819.4:
Mitochondrial Chr3:101565509-T>C Uncertain PM1: UniProt protein 0.00000401
disease (Combined c.728T>C; p.(1le243Thr) Significance TM10C_HUMAN domain
oxidative 'SAM-dependent MTase
phosphorylation TRM10-type' has 1 non-
deficiency 30) VUS, non-synonymous,
AR coding variant (1

pathogenic and 0 benign),
pathogenicity = 100.0%
which is more than
threshold 33.3%.

PM2: GnomAD exomes
homozygous allele count =
0 is less than 3 threshold




for recessive gene
TRMT10C (unable to check
gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 31.3).

PP3: Pathogenic
computational verdict
based on 5 pathogenic
predictions from EIGEN,
FATHMM-MKL,
MutationTaster, PrimateAl
and SIFT vs 4 benign
predictions from
DEOGEN2, M-CAP, MVP
and REVEL

Chr3:101565164-C>CA Likely Pathogenic =~ PVS1: Frameshift variant 0.00177
€.393_339%insA; p.(Tyr132llefsTerl5) PM2: GnomAD genomes Note:
homozygous allele count= GnomAD
0 is less than 3 threshold have
for recessive gene indicated
TRMT10C Note: GhnomAD that the
have indicated that the data
data quality is suspect. quality is
suspect.
13/F NFASC homozygote Pathogenic PVS1: Null variant 0.00000795
618356 NM_015090.3: (nonsense) affecting gene
New disorder Chr1:204984059-C>T NFASC, which is a known
described c.2491C>T; p.(Arg831Ter) mechanism of disease
(Neurodevelopmenta (gene has 5 known
1 disorder with pathogenic variants which

central and

is greater than minimum of




peripheral motor
dysfunction)
AR

3), associated with
Neurodevelopmental
disorder with central and
peripheral motor
dysfunction.

PM2: GnomAD exomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene NFASC
(unable to check gnomAD
exomes coverage).
GnomAD genomes
homozygous allele count =
0 is less than 3 threshold
for recessive gene NFASC
(good gnomAD genomes
coverage = 31.0).

PP5: ClinVar classifies this
variant as Pathogenic, rated
0 stars, no assertion criteria
provided, with 1
submission, 1 publication
(PubMed: 30124836) [6].
Using strength Moderate
because VarSome users
have linked 1 article:
30124836, stating this
variant is pathogenic.

PP3: Pathogenic
computational verdict
based on 2 pathogenic
predictions from
FATHMM-MKL and




MutationTaster vs 1 benign
prediction from EIGEN.

14/M NARS1
108410
A new disease

suspected
AR

homozygote
NM_004539.4:
Chr18:57606713-A>G
¢.1040T>C; p.(Phe347Ser)

Uncertain
Significance

PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).

Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 30.5).

PP3: Pathogenic
computational verdict
based on 9 pathogenic
predictions from
DEOGEN?2, EIGEN,
FATHMM-MKL, M-CAP,
MVP, MutationAssessor,
MutationTaster, REVEL
and SIFT vs 1 benign
prediction from PrimateAL

15/M DCAF5
603812

A new disease

suspected AD

de novo
NM_003861.3:
14:069055385-G>C
c.1301C>G; p.(Serd34Ter)

Pathogenic

PVS1: Null variant
(nonsense) affecting gene
DCAF5, which is a known
mechanism of disease (the
ExAC probability LOF
intolerant (pLI) =1 is
greater than 0.7 threshold
and probability LOF
tolerant (pNull) =0 is less
than 0.3 threshold).

PM2: Variant not found in
gnomAD exomes (unable
to check gnomAD exomes
coverage).




Variant not found in
gnomAD genomes (good
gnomAD genomes
coverage = 31.3).

PP3: Pathogenic
computational verdict
based on 3 pathogenic
predictions from EIGEN,
FATHMM-MKL and
MutationTaster vs no
benign predictions.

18/M 5CO2 homozygote Pathogenic ASIN PATIENT 1 AND 2 0.0000796
604377 NM_005138.3:
Leigh syndrome chr22: 50523994-C>T
AR c.418G>A; p.(Glu140Lys)

F—female, M—male
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