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Trabeculation is a crucial process during ventricular chamber

development which describes the protrusion of

cardiomyocytes into the lumen of the ventricular chamber to

form complex muscular structures called trabeculae. Defects

in this process results in various human diseases such as left

ventricular non compaction cardiomyopathies and other

congenital heart defects. Several cellular mechanisms have

been identified underlying trabeculation including tension

heterogeneity induced cardiomyocyte selection, modulation

of adherens junctions, depolarization and delamination.

However, the molecular mechanisms governing trabeculation

are still poorly understood.

Purpose: Previously, we have shown that Gpr126 is required

for trabeculation and heart development in mice and

zebrafish. Gpr126 is an adhesion G protein-coupled receptor

which is autoproteolytically cleaved into an N-terminal

fragment (NTF) and a C-terminal fragment (CTF). Here, we

show that NTF and CTF control different cellular processes

during trabeculation.

gpr126 mutants exhibit different trabeculation phenotypes.

Representative confocal images (mid-sagittal sections) of

Tg(myl7:EGFP-hsa.HRAS); WT, gpr126stl47 MZ, and gpr126st49 MZ

hearts at 96 hpf and 120 hpf. Scale bars: 20 µm. Arrowheads:

trabeculae; asterisks: absence of trabeculae; arrows: multi-layered
ventricular wall; V: ventricle; At: atrium.
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gpr126 mutants produce truncated Gpr126 proteins. Schematic

representation of zebrafish Gpr126 indicating changes encoded by

stl47 and st49 alleles. The red arrowhead indicates the STOP codon

encoded by stl47. The stl47 allele results in an early truncation

leading to almost complete absence of Gpr126. The st49 allele results

in deletion of CTF, while a functional NTF is still being produced.

Proposed model. (A) Gpr126 NTF acts on the myocardium to

maintain the junctional localization of N-cadherin prior to the onset of

trabeculation, thus maintaining the cell-cell adhesion between compact

wall cardiomyocytes. (B) CTF signaling is required for the

relocalization of N-cadherin to the basal side of the cardiomyocytes

and modulation of Notch signaling activity in the compact myocardium
to drive the fate of cardiomyocytes to attain trabecular identity.

gpr126st49 MZ mutant hearts exhibit enhanced myocardial notch

activity. (A) Maximum intensity projections of representative

Tg(TP1:Venus-PEST); WT, gpr126stl47 MZ, and gpr126st49 MZ hearts

showing active notch signaling at 96hpf and 120 hpf. gpr126st49 MZ

hearts express significantly higher myocardial Notch signaling activity

as compared to WT and gpr126stl47MZ hearts. Scale bars: 20 µm. (B)

Quantification of Venus Pest intensity with reference to valves for WT,
gpr126stl47 MZ, and gpr126st49 MZ hearts at 4dpf (n=7) and 5 dpf (n=8).

gpr126stl47 MZ mutants exhibit adherens junction defects. (A-C’’)

Representative confocal images of TgBAC(cdh2:cdh2-GFP); WT

(10/10) as well as gpr126stl47 MZ (10/12) and gpr126st49 MZ (12/12)

hearts at 72 hpf. Arrowheads: lateral localization of N-cadherin;

asterisks: mislocalization of N-cadherin; V: ventricle; At: atrium. Scale

bars: 20 µm (A-C’), 10 µm (A’’-C’’). (D-F) Confocal images (maximum

intensity projections) at 72 hpf. Scale bars: 20 µm. (G-I) Schematic
representation of N-cadherin localization.

The inner layer cardiomyocytes in gpr126st49 MZ mutant hearts

are polarized. (A-B’) Representative confocal images of 96 hpf

Tg(myl7:EGFP-Podxl); Tg(myl7:mKATE-CAAX); WT and gpr126st49MZ

hearts. Asterisks: depolarized and delaminated cardiomyocytes;

arrowheads: polarized cardiomyocytes; V: ventricle; At: atrium. Scale

bars: 20 µm. (C-D) Schematic illustration of polarity of
cardiomyocytes.

gpr126st49 MZ mutant cardiomyocytes fail to resolve N-cadherin

localization and do not attain trabecular identity. (A-B’)

Representative confocal images of 96 hpf TgBAC(cdh2:cdh2-EGFP);

WT (10/10) and gpr126st49 MZ (11/14) hearts. Asterisks: punctate

distribution of N-cadherin around the cardiomyocyte; arrowheads:

lateral distribution of N-cadherin; V: Ventricle; At: Atrium; Scale bars:

20 µm. (C-D) Schematic illustration of N-cadherin localization in WT
and gpr126st49 MZ hearts.


