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Summary

Impaired cardiomyocyte proliferation in capzb-/-
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Congenital Heart Disease (CHD) are one of the most common birth
defects in humans. The aetiology of CHD is still poorly understood. Here,
we present a new candidate gene for CHD - CAPZB -, which was identified
in a patient with hypoplastic left heart syndrome (HLHS). CAPZB encodes
the beta subunit of the fast growing-end actin binding protein, which
belongs to the F-actin capping protein family. It regulates the assembly
and disassembly of actin filaments, modulates the cytoskeleton as well as
tethers actin filaments to the Z-line of the sarcomere and is therefore
essential for muscle development. Exome sequencing identified a novel
mutation in CAPZB in a patient with hypoplastic left heart syndrome
(HLHS). Modeling of CAPZB loss of function in zebrafish resulted in
impaired cardiomyocyte proliferation with associated physiological defects
in contractility. DeTCT revealed differentially expressed genes involved in
cell migration, differentiation and proliferation during embryonic
development suggesting an important role in cardiac development.
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Exome Seq identified a novel mutation in CAPZB in a patient with HLHS
CAGACCAAC

G
Exon 3

Exon 6

Exon 10

CAPZB
Exome Sequencing of patients with CHD revealed a de novo missense mutation (c.
537C>G,p.Thr179Ser) in CAPZB in a patient with HLHS.

Significantly reduced ventricular cardiomyocyte proliferation in capzb-/- at 72 hpf
using EdU staining (red) for proliferation and GFP (gren) staining for GFPexpressing cardiomyocytes (A and B). There were no changes observed in
apoptosis (C).

Significantly overexpressed genes in capzb-/- are involved in cell migration,
differentiation and proliferation

Model organism for CAPZB
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We used the zebrafish as a model organism due to its transparency and external
development. To model loss of function we used the mutant zebrafish model
carrying a retroviral insertion in the second intron of the capzb gene. For our
analysis we compared homozygous knockout capzb fish with heterozygous and
wildtyp siblings.
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Modeling of CAPZB resulted in morphological and physiological defects
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Using the differential expression transcript counting technique (DeTCT) on 48 hpf
old zebrafish larvae, we identified several genes, which were significantly
overexpressed in capzb-/- compared to capzb+/- and wildtype siblings.
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Morphological defects were first evident at 72 hpf (hours post fertilization) in capzb-/including small head, bowed tail and cardiac edema. Capzb-/- died on day 5 (A). High
speed camera images at 72hpf showed failing of regular looping of the heart in
capzb-/- (B). Cardiac output (CO) measurements revealed significantly reduced CO in
capzb-/- at 72 hpf and 96 hp (C).
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Modeling of capzb in zebrafish showed physiological and morphological changes
in cardiomyocytes
capzb has a significant impact on cell differentiation and migration pathways in
zebrafish
These results highlight the importance of CAPZB as a new candidate gene for
CHD and show its role during early cardiac development
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