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Table 1. Evidence framework

Benign Pathogenic
Strong Supporting Supporting Moderate Strong Very strong
Population MAF is too high for Absent in population Prevalence in
data disorder BA1/BS1 OR databases PM2 affecteds statistically
observation in controls Increased over
inconsistent with controls PS4
disease penetrance BS2
Computational Muitiple lines of Multiple lines of Novel missense change Same amino acid Predicted null
and predictive computational evidence computational at an amino acid residue change as an variant in a gene
data suggest no impact on gene evidence support a where a different established where LOF is a
/gene product BP4 deleterious effect pathogenic missense pathogenic variant known
on the gene /gene change has been seen mechanism of
Missense in gene where product PP3 before PM5 disease
only truncating cause PVs1
disease BP1 Protein length changing
variant PM4
Silent variant with non
predicted splice impact BP7
In-frame indels in repeat
w/out known function BP3
Functional Well-established Missense in gene with | Mutational hot spot Well-established
data functional studies show low rate of benign or well-studied functional studies
no deleterious effect missense variants and functional domain show a deleterious
BS3 path. missenses without benign effect PS3
common PP2 variation PM1
Nonsegregation Cosegregation with
regation with disease BS4 disease in multiple .
3::: g affected family Increased segregation data
members PP1
De novo De novo (without De novo (paternity and
data paternity & maternity maternity confirmed)
confirmed) PM6 Ps2
Allelic data Observed in trans with For recessive
a dominant variant BP2 disorders, detected
in trans with a
Observed in cis with a pathogenic variant
pathogenic variant BP2 PM3
Other Reputable source w/out Reputable source
database shared data = benign BP6 = pathogenic PP5
Found in case with Patient’s phenotype or
Other data an alternate cause FH highly specific for
BPS gene PP4




Table 2. Rules for combining criteria to classify sequence variants

Pathogenic

Likely pathogenic

Benign

Likely benign

Uncertain
significance

(i) 1 Verystrong (PVS1) AND
(a) =1 Strong (PS1-PS4) OR
(b) =2 Moderate (PM1-PM6) OR

(c) 1 Moderate (PM1-PM6) and 1 supporting
(PP1-PP5) OR

(d) =2 Supporting (PP1-PP5)
(i) =2 Strong (PS1-PS4) OR
(iii) 1 Strong (PS1-PS4) AND

(a)=3 Moderate (PM1-PM6) OR

(b)2 Moderate (PM1-PM6) AND =2
Supporting (PP1-PP5) OR

()1 Moderate (PM1-PM6) AND >4
supporting (PP1-PP5)

(i) 1 Verystrong (PVS1) AND 1 moderate (PM1-
PM6) OR

(ii) 1Strong (PS1-PS4) AND 1-2 moderate
(PM1-PM6) OR

(iii) 1 Strong (PS1-PS4) AND =2 supporting
(PP1-PP5) OR

(iv) =3 Moderate (PM1-PM6) OR

(v) 2 Moderate (PM1-PM6) AND >2 supporting
(PP1-PP5) OR

(vi) 1 Moderate (PM1-PM6) AND =4 supporting
(PP1-PP5)

(i) 1 Stand-alone (BA1) OR
(ii) =2 Strong (BS1-BS4)

(i) 1Strong (BS1-BS4) and 1 supporting (BP1-
BP7) OR

(i) =2 Supporting (BP1-BP7)
(i) Other criteria shown above are not met OR

(i) the criteria for benign and pathogenic are
contradictory




Table 3. ACMG 59 gene list.

PMID Gene
MiM Reviews Typical age MM Variants
Phenotype disorder entry of onset Gene gene Inheritance® to report”
Hereditary breast and ovarian cancer 604370 20301425 Adult BRCAT 113705 AD KP and EP
612555 BRCA2 600185
Li-Fraumeni syndrome 151623 20301488 Child/adult TP53 191170 AD KPand EP
Peutz-Jeghers syndrome 175200 20301443 Child/adult STK11 602216 AD KPand EP
Lynch syndrome 120435 20301390 Adult MLHT 120436 AD KPand EP
MSH2 609309
MSH6 600678
PMS2 600259
Familial adenomatous polyposis 175100 20301519 Child/adult APC 611731 AD KPand EP
MYH-associated polyposis; adenomas, 608456 23035301 Adult MUTYH 604933 AR¢ KPand EP
multiple colorectal, FAP type 2; colorectal 132600
adenomatous polyposis, autosomal
recessive, with pilomatricomas
Juvenile polyposis 174900 20301642 Child/adult ~ BMPRTA 601299 AD KP and EP
SMAD4 600993
Von Hippel-Lindau syndrome 193300 20301636 Child/adult VHL 608537 AD KP and EP
Multiple endocrine neoplasia type 1 131100 20301710 Child/adult MENT 613733 AD KPand EP
Multiple endocrine neoplasia type 2 171400 20301434 Child/adult RET 164761 AD KP
162300
Familial medullary thyroid cancer? 1552401 20301434 Child/adult RET 164761 AD KP
PTEN hamartoma tumor syndrome 153480 20301661 Child/adult PTEN 601728 AD KP and EP
Retinablastoma 180200 20301625 Child RBT 614041 AD KP and EP
Hereditary paraganglioma- 168000 (PGL1) 20301715 Child/adult SDHD 602690 AD KPand EP
pheochromocytoma syndrome 601650 (PGL2) SDHAFZ 613019 KP
605373 (PGL3) SDHC 602413 KP and EP
115310 (PGL4) SDHB 185470
Tuberous sclerosis complex 191100 20301399 Child 15C1 605284 AD KP and EP
613254 sc2 191092
WT1-related Wilms tumor 194070 20301471 Child wr1 607102 AD KPand EP
Neurofibromatosis type 2 101100 20301380 Child/adult NF2 607379 AD KPand EP
Ehlers-Danlos syndrome, vascular type 130050 20301667 Child/adult ~ COL3A7 120180 AD KPand EP
Marfan syndrome, Loeys-Dietz syndromes, 154700 20301510 Child/adult FBN1 134797 AD KPand EP
and familial thoracic aortic aneurysms and 609192 20301312 TGFBR1 190181
dissections 608967 20301299 TGFBR2 190182
610168 SMAD3 603109
610380 ACTA2 102620
613795 MYH11 160745
611788
Hypertrophic cardiomyopathy, dilated 115197 20301725  Child/adult ~ MYBPC3 600958 AD KP and EP
cardiomyopathy 192600 MYH7 160760 KP
601494 TNNTZ2 191045 KP and EP
613690 TNNIZ 191044 KP
115196 TPMT 191010
608751 MYL3 160790
612098 ACTCT 102540
600858 PRKAG2 602743
301500 GLA 300644 XL KP and EP
608758 MyL2 160781 AD (hemi, het,
115200 LMNA 150330 hom)
KP
KPand EP
Catecholaminergic polymarphic ventricular 604772 RYR2 180902 AD KP
tachycardia
PMID Gene Variants
Mim Reviews Typical age MimMm to
Phenotype disorder entry of onset Gene gene Inheritance®  report”
Arrhythmogenic right ventricular 609040 20301310 Child/adult PKP2 602861 AD KP and EP
cardiomyopathy 604400 Dsp 125647 KP
610476 DSC2 125645 KP and EP
607450 TMEMA43 612048
610193 DsSG2 125671
Romano-Ward long-QT syndrome types 1, 2, 192500 20301308 Child/adult KCNQ1 607542 AD KP and EP
and 3, Brugada syndrome 613688 KCNH2 152427
603830 SCN5A 600163
601144
Familial hypercholesterolemia 143890 No Child/adult LDLR 606945 SD KP and EP
603776 GeneReviews APOB 107730 sD KP
entry PCSK9 607786 AD
Wilson disease 277900 20301685 Child ATP7B 606882 AR® KP and EP
Ornithine transcarbamylase deficiency 311250 24006547 Newborn oTC 300461 XL KP and EP
(male), child (hemi, het,
(female) hom)
Malignant hyperthermia susceptibility 145600 20301325 Child/adult RYR1 180901 AD KP

CACNATS 114208

sSome conditions that may demonstrate semidominant inheritance have been indicated as autosomal-dominant {AD} for the sake of simplicity. Others have been
labeled as X-linked (XL). *KP: known pathogenic, sequence variation is previously reported and is a recognized cause of the disorder; EP: expected pathogenic,
sequence variation is previously unreported and is of the type that is expected to cause the disorder. Note: The recommendation to not report expected

pathogenic variants for some genes is due to the recognition that truncating variants, the primary type of expected pathogenic variants, are not an established cause of
some diseases on the list. “We recommend searching only for individuals with biallelic mutations.
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