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CICR SOICR and Triggered Arrhythmia
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Genes Related to CPVT
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Polymerization of CASQ2

Gaburjakova M, et al. Cellular and molecular life sciences. 2013



Sequence analysis 



Protein blast for similar sequences

NCBI BLAST



Sequence alignment



Gorilla

Pongo abelii

Macaca nemestrina

Papio anubis

Macaca mulata

Chimpanzee

Sequence alignment



MouseRat

Sequence alignment



MouseRat

Sequence alignment



Amino acid repeats analysis via Dotlet

Dotlet



Promoter prediction via different tools

UCSC



Promoter prediction via different tools

NCBI genebank



Promoter prediction via different tools

NCBI genebank



Promoter prediction via different tools

BDGP



Promoter prediction via different tools

Promoter 2.0



Promoter prediction via different tools

Promoter scan



Phylogenetic tree construction



Phylogenetic tree construction

MEGA 7

Statistical Method: Neighbor-joining

Test of Phylogeny: Bootstrap method



Structural analysis 



Human CASQ2 amino acid composition and theoretical pI

A 21 5.30% K 32 8.00%

R 11 2.80% M 6 1.50%

N 11 2.80% F 27 6.80%

D 53 13.30% P 17 4.30%

C 2 0.50% S 18 4.50%

Q 10 2.50% T 13 3.30%

E 49 12.30% W 5 1.30%

G 14 3.50% Y 14 3.50%

H 6 1.50% V 27 6.80%

I 25 6.30% O 0 0.00%

L 38 9.50% U 0 0.00%

Number of amino acids: 399      Molecular weight: 46435.79

Theoretical pI: 4.21

Total number of negatively charged residues (Asp + Glu): 102 

Total number of positively charged residues (Arg + Lys): 43 

ProtParam



Disulfide bonding prediction

DISULFIND

•AA amino acid sequence

•DB_state predicted disulfide bonding state (1=disulfide bonded, 0=not disulfide bonded)

•DB_conf confidence of disulfide bonding state prediction (0=low to 9=high)



Domain Distribution and Structure of CASQ2
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Signal peptide   thioredoxin-like domain            thioredoxin-like domain thioredoxin-like domain   C-tail

Emiliano J, et al. J Bio Chem. 2012

PDBID:2VAF PDBID:3UOM

Structure of CSQ2 with calcium bound
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Front-to-Front



Identity: 251/367 (68.4%)

Similarity: 316/367 (86.1%)

Gaps: 0/367 (0.0%)

Score:1412.0

Identity: 253/415 (61.0%)

Similarity: 321/415 (77.3%)

Gaps: 35/415 (8.4%)

Score:1405.0

EMBOSS NeedleEMBOSS Water

Alignment of CASQ2 and CASQ1



180

Structural comparison between CASQ1 and CASQ2

Human CASQ1 is colored blue, while human CASQ2 is colored white.



CASQ2K206N contributes to decreased calcium binding and 
increased spontaneous calcium release

Kirchhefer U, et al. Journal of molecular and cellular cardiology. 2010



Functional analysis 



STRING

Network of protein-protein interactions



STRING



Schematic graph of RyR2 and signaling complex

Lehnart SE. Current opinion in pharmacology. 2007



A model proposing how CASQ2, RyR2, TRDN and JCTN 
function as a whole?

Boncompagni S, et al. PLoS One. 2012



FKBP12.6-/- mice suffer from cardiac hypertrophy and 
increased calcium transient

Xin HB, et al. Nature. 2002



Perspectives



Therapeutic approaches for patients with CPVT

Drug therapy
β-blockers (e.g. Nadolol): first line therapy

LCC blockers (e.g. Verapamil) 

RyR2 blockers (e.g. Flecainide)

Combination might be better

Left cardiac sympathetic denervation

Effective, but surgery required , not universally available, and 

only tested in a small cohorts

Implantable cardioverter-defibrillator
Potentially harmful effective in CPVT patients

Gene therapy

(Promising)




