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Background: Hypertrophic cardiomyopathy (HCM) is a heterogeneous condition
in both its genetic origin and phenotypic features. Genetic testing for HCM could
provide an important clinical information for disease outcome and family screen-
ing, but the yield is variable. Mayo HCM Genotype Predictor score (Mayo Score)
provides a pre-test probability of a positive HCM genetic test. In the original cohort
of Mayo Score patients, only 9 HCM-associated myofilament genes were evalu-
ated. Next Generation Sequencing (NGS) based genomic testing allows rapid
analysis of a large number of genes. The aim of this study was to validate the
previously established and published Mayo Score in the national HCM cohort
and assess the yield of genetic testing using NGS.
Methods: We included 336 consecutive unrelated patients (41% women, mean
age 53±15 years) with clinical diagnosis of HCM in single tertiary cardiovascu-
lar centre. The DNA samples for NGS testing were obtained from 2005 to 2017.
We performed NGS based genomic testing using a library kit comprising coding
regions of 229 cardiac conditions-related genes with subsequent classification of
identified variants according to the American College of Medical Genetics and
Genomics (ACMG) guidelines. NGS findings were correlated with Mayo Score
based on clinical and echocardiographic variables (septal reverse curve morphol-
ogy, age at diagnosis <45 years, maximum left ventricular wall thickness ≥20
mm, family history (FH) of HCM, FH of sudden cardiac death, hypertension). To-
tal Mayo Score, ranging from −1 to 5 for each patient, was correlated with the
yield of genetic testing.
Results: We identified 276 genetic variants in 57 different genes in 188 (56%)
HCM patients. In 70 (21%) patients we found multiple genetic variants. Seventy-
two of these variants identified in 71 (21%) HCM patients were classified as
pathogenic or likely pathogenic (class 4 and 5 according to ACMG guide-
lines). Two major genes with identified variants were myosin binding protein
C (MYBPC3) and beta-myosin heavy chain (MYH7), with the dominant role of
MYBPC3 (58%) in the group of pathogenic or likely pathogenic genetic variants.
One patient with the highest Mayo Score of 5 had a pathogenic mutation (100%
yield). Patients with Mayo Score 4 had pathogenic mutation in 71% cases. Pa-
tients with Mayo Score 2 or 3 had pathogenic mutation in 35 - 50% cases. The
yield of genetic testing in patients with Mayo Score -1 to 1 was low (6 - 21%).

Conclusion: We identified a large number of genetic variants in multiple genes,
with the dominant role of MYBPC3 gene. Relatively small proportion of variants
were classified as pathogenic or likely pathogenic. The yield of genetic testing
was low in patients with Mayo Score 1 or less.
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Background and objectives: Hypertrophic cardiomyopathy (HCM) is expected
to be caused by a heterozygous mutation in one of the 5 main sarcomere genes
(MYBPC3, MYH7, TNNT2, MYL2, TNNI3). However, the routine diagnostic strat-
egy consisting of the sequencing of these 5 genes allows identification of a muta-
tion in only 50% of familial or sporadic cases, limiting accurate genetic counseling
in families and predictive diagnosis in at-risk subjects.
Purpose: We aimed at evaluating the value of Whole Exome Sequencing (WES),
comparing its diagnostic yield with the routine diagnostic strategy, and clarifying
the genetic spectrum of HCM.
Methods: We performed WES in a large series of 200 new unrelated patients
with primary HCM using the Agilent SureSelect V6 technology on Illumina Hiseq
2500. Patients were recruited between June 2015 and October 2016 in 5 French
centers. In a first step of analysis, a panel of 145 genes involved in various hered-
itary cardiac diseases was searched for mutations. Bioinformatics analyses were
performed in our lab. Only “certainly” (class 5) or “probably” pathogenic (class 4)
mutations were considered, according to current guidelines
Results: A total of 565 filtered variants predicted as pathogenic in 111 genes
were retained after bioinformatics analysis, literature and databases review. The
main results are the following:
– A mutation in 1 of the 5 main sarcomere genes was observed in only 72 (36%)
patients, with no mutation on the TNNI3 gene.
– Conversely, 495 other pathogenic mutations were identified in 185 patients, giv-
ing a total 92.5% detection rate of at least one pathogenic gene mutation. Among
them, the most prevalent mutated genes were FLNC, LDB3, MYPN, ANK2, RYR2
and NEBL. In addition, unexpected diagnosis of treatable affections such as Fabry
disease (n=1) and TTR amyloidosis (n=1) were identified by WES analysis
– A single mutation was identified in only 27 patients (13.5% of cases). In 158
patients (79%), multiple variants were identified with 2 to 8 mutations per patient.
– Finally, in only 15 patients (7.5%), no mutation was identified in this panel of
145 genes.
Conclusions: 1. Exome sequencing improves the diagnostic output in HCM with
92.5% of patients carrying at least one pathogenic mutation in a panel of 145
genes involved in various hereditary cardiac diseases
2. Genetic heterogeneity is much larger than expected with multiple variants in
sarcomere genes, but also non-sarcomere, and ion channel genes unexpected in
HCM.
3. Early unexpected diagnosis of Fabry disease or TTR amyloidosis can be ob-
tained by our strategy of one-step large genetic analysis.
4. Our results suggest that the commonly accepted monogenic model of HCM
involving one mutation in one gene is not the major mechanism in HCM. Rather,
oligogenism with 1 major and several minor variants is our proposed new
pathogenic mechanism in HCM.
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Background: During the last two decades, mutations in sarcomere genes have
found to comprise the most common cause for hypertrophic cardiomyopathy
(HCM), but still significant number of patients with dominant HCM in the family
are left without molecular genetic diagnosis.
Objectives: Next generation sequencing (NGS) does not only enable evaluation
of established HCM genes but also candidate genes for cardiomyopathy are fre-
quently tested which may lead to a situation where conclusive interpretation of the
variant requires extensive family studies. We aimed to characterize the phenotype
related to a variant in the JPH2 gene, which is less known non-sarcomeric can-
didate gene. In addition, we did extensive review of the literature and databases
about JPH2 variation in association with cardiac disease.
Methods: Nine Finnish index patients with HCM and heterozygous for JPH2
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