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Table S1. Genes analyzed in the study. 
Supplementary Table 1: Genes analysed in the study 

Gene Transcript 

ACTC1 NM_005159.4
ACTN2 NM_001103.2
CALR3 NM_145046.3
CAV3 NM_033337.2

CSRP3 NM_003476.2
GLA NM_000169.2
JPH2 NM_020433.4

LAMP2 NM_002294.2
MYBPC3 NM_000256.3

MYH6 NM_004999.3
MYH7 NM_000257.2
MYL2 NM_000432.3
MYL3 NM_000258.2

MYLK2 NM_033118.3
MYOZ2 NM_016599.3
MYPN NM_032578.2
NEXN NM_144573.3
PLN NM_002667.3

PRKAG2 NM_016203.3
TCAP NM_003673.3

TNNC1 NM_003280.1
TNNI3 NM_000363.4
TNNT2 NM_001001430 
TPM1 NM_000366.5
TTR NM_000371.3
VCL NM_014000.2



Table S2. Variants identified in HCM patients 

patient 

ID 
Gene 

Sequence 

Variant 

Nomenclatur

e (HGVS) * 

Variant     
Publication on Human 

Gene Mutation 

Database ** 

Sequence Variant 

Classification 

(ACMG)*** 
protein  type 

1 negative           

2 negative           

3 negative           

4 negative           

5 

MYBPC3 c.1458-1G>A p.(?) 
splice 

site 

Walsh et al. Genet. Med. 2017 

doi:10.1038/gim.2016.90. 
Class 5-Pathogenic 

MYBPC3 c.649A>G p.Ser217Gly missense 

Viswanathan et al. PLoS ONE 

2017 

doi:10.1371/journal.pone.01879

48 

Class 3-Unknown 

pathogenicity 

CAV3 c.233C>T p.Thr78Met  missense 

Vatta et al. Circulation 2006 

DOI:10.1161/CIRCULATIONA

HA.106.635268 

Class 3-Unknown 

pathogenicity 

6 MYBPC3 c.772G>A p.Glu258Lys 

missense 

/ splice 

site 

Niimura et al. NEJM 1998 

DOI:10.1056/NEJM1998043033

81802 

Class 5-Pathogenic 

7 MYBPC3 
c.3767_3769de

lCCA 
p.Thr1256del 

inframe  

del 

Coppini et al. JACC 2014 

doi:10.1016/j.jacc.2014.09.059 

Class 4-Likely 

pathogenic 

8 negative           

9 negative           

10 negative           

11 

ACTN2 c.1930 G>A p.Ala644Thr missense 
  Class 3-Unknown 

pathogenicity 

MYLK2 c.1768 G>T p.Ala590Ser) missense 
  Class 3-Unknown 

pathogenicity 



12 negative           

13 MYPN c.3335C>T p.Pro1112Leu missense 
Bagnall et al. IJC 2010 

doi:10.1016/j.ijcard.2010.08.004 

Class 3-Unknown 

pathogenicity 

 
negative           

15 negative      

16 negative           

17 

MYH7 c.428G>A p.Arg143Gln missense 
Homburger et al. PNAS 2016 

doi:10.1073/pnas.1606950113 

Class 4-Likely 

pathogenic 

MYPN c.3335C>T p.Pro1112Leu missense 
Bagnall et al. IJC 2010 

doi:10.1016/j.ijcard.2010.08.004 

Class 3-Unknown 

pathogenicity 

18 negative      

19 negative      

20 negative      

21 

MYBPC3 c.3192dupC 
p.Lys1065Glnfs*1

2 

frame 

shift 

Girolami et al. JACC 2010 doi: 

10.1016/j.jacc.2009.11.062 
Class 5-Pathogenic 

MYBPC3 c.1112C>G p.Pro371Arg missense 
Girolami et al. JACC 2010 doi: 

10.1016/j.jacc.2009.11.062 

Class 3-Unknown 

pathogenicity 

MYBPC3 c.1321G>A p.Glu441Lys missense 
Olivotto et al. Mayo Clin Proc. 

2008 doi: 10.4065/83.6.630 

Class 3-Unknown 

pathogenicity 

MYBPC3 c.2908C>T p.Arg970Trp missense 
Berge et al. Clin. Genet. 2014 

doi: 10.1111/cge.12286 

Class 4-Likely 

pathogenic 

22 MYH7 c.3900G>C p.Gln1300His missense 
  

Class 3-Unknown 

pathogenicity 

23 MYH7 c.976G>C p.Ala326Pro missense 
Michels et al. EHJ 2009 

doi:10.1093/eurheartj/ehp306  

Class 3-Unknown 

pathogenicity 

 

Legend: * Sequence Variant Nomenclature based on Human Genome Variation Society nomenclature (HGVS) 
 **Human Gene Mutation Database (HGMD®) represents an attempt to collate all known (published) gene lesions 
responsible for human inherited disease. 

*** Sequence Variant Classification based on American College of Medical Genetics and Genomics (ACMG) 
guidelines.  



Table S3. Myosin and MyomiR changes in humans - a synopsis of selected published data.    

 

 



 

Fig. S1. Flowchart of the experimental study 

  



 

 

Fig. S2 Histology of HCM myectomy samples. Representative images from paraffin sections demonstrating 

the main features of HCM are presented. Specifically: cardiomyocytes with hypertrophy and disarray (A), an 

area of microscar adjacent to a remodeled coronary arteriole (asterisk) (B), a coronary arteriole with medial 

hypertrophy and fibrosis, and luminal stenosis (C), myofiber disarray in a context of interstitial fibrosis (D) are 

shown. Scale bars indicate the magnification. 



 
 

Fig. S3. Analysis of Myosin heavy chain isoforms by ELISA. Analysis on selected ELISA kit immunogens is 

shown in the Table (A), underlying the sequence homology between protein isoform immunogens and the possible 

bias due to cross-reactivity. The company kindly provided information on tests specificity and limitations (see 

notes). Results obtained from myectomy extracts from HCM patients and donor hearts (CTRL) for MyHC7 and 

MyHC7B by the same ELISA assays listed in A are shown as dots into boxes (min to max) and display no 

significant difference between groups. 



 
 

 

Fig. S4. Analysis of Myosin heavy chain isoforms by mass spectrometry. Representative Coomassie-

stained SDS PAGE gel comparing standard protein extraction in RIPA buffer vs. extraction with myosin-

enrichment is shown. The same cardiac samples are run in both conditions. Stronger MyHCs band is found 

close to marker line 191kDa (violet arrow) in enriched samples, that for MyLC2 at 19kDa (red arrow) (A). 

Mascot software search results show the first protein family hit by Mascot search on the band at 191-kDa 



molecular weight as hierarchically clustered dendrogram. Each identified myosin isoform is listed. The Mascot 

search results on the band at 19 kDa corresponding to MyLC2 are also reported. UniProtKB accession IDs and 

scores are listed (B). 

Representative ion chromatograms for both MS1 (precursors) and MS2 (fragments) signals from a unique tryptic 

peptide from MyHC7b, selected and analyzed by PRM (Parallel Reaction Monitoring) in MS are shown. Sequence, 

retention time (minutes), mass error (ppm), m/z, charge and type of fragments are indicated (C). 

Representative MyHC peptides analyzed by PRM in MS and showed in Figure 1 are evidenced in azure.  The 

aligned partial sequences of the other MyHCs are also presented (blue characters) and the aminoacids differing 

from those in the analyzed peptide indicated by bold letters (D). PRM quantification of MyLC2 in HCM (n=19) 

and CTRL (n=8) is presented as MS1 and MS2 total area of the selected peptide (E). Mean values from 4 technical 

replicates/sample are presented as dots into boxes (min to max). 



 
 

 

Fig. S5. Expression of MYH and MyomiRs in the myocardium. The ratios MYH7/MYH6 and MYH7B/MYH6 

expressed genes evaluated by RT-PCR are shown (A), supporting the switch from fast to slow myosins at gene 

level in HCM vs. CTRL. The correlation between MYH7 expressed gene and the encoded lncRNAs Mhrt is 

presented (B). The expression levels of miR-208a, miR-208b and miR-499 evaluated by RT-qPCR in the 

myocardium of HCM vs. CTRL are shown, displaying a weak relation between myocardial miR-499 expression and 

mutation presence (C). 



 



 
 

Fig. S6. In silico analysis of protein interactions. In silico analysis by STRING v11 engine of the 

Interactions among the proteins investigated in the study. 



 
 

Fig. S7. Gene Expression in HCM samples submitted to LCM microdissection. 

MYHs, SOX6 and PTBP3 expression by cardiomyocytes and coronary arteriole-containing areas of 

myocardial tissue from HCM patients by NGS is shown (A). The MYHs expression in cardiomyocytes, 

coronary arteriole-containing areas was compared to that of myocardial tissue (B). The expression level 

of MyomiRs mir-208a and miR-208b in cardiomyocytes from HCM is plotted (C).  

 



 
 

Fig. S8 Schematic representation. The interrelationship between MYHs, MyomiRs, and a target gene 

found in iPSC- derived cardiomyocytes transfected with miR-208a or miR-499 is summarized, modifying 

the schematization of MyomiR network proposed by the McCarthy, 2009 (DOI: 

10.1152/physiolgenomics.00042.2009)  
 

 

 

 

 
Fig. S9 Exosome characterization Dimensions of vesicles (EV in the manuscript) in the human plasma 

measured by Nanosight are shown in a representative histogram (A). Expression of the exosomal markers 

ALG-2 interacting protein X (Alix), tumor susceptibility gene 101(TSG101) and tetraspanin CD81 by EV in 

samples from 1 healthy volunteer and 2 patients with HCM is displayed in western blot images (B). 


