A novel transgenic mouse model reveals an essential role for Bcar1/p130Cas In
embryonic heart development and outflow tract septation
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Introduction > The outflow tract (OFT) fails to septate in the Bcar1SM22K0 empryos.

« The adapter protein p130Cas, encoded by the Bcarl gene, Is a key regulator of cell Bcarl** Bcar1>M22K0

movement, adhesion, and cell cycle control in diverse cell types 12 :W_Pr@ﬁi QQJPFT — 2 — . — D'E" OF
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exhibiting marked systemic congestion, growth retardation and gross defects in the S e Ny SR f BN [ T Noro i aied] L A e b

development of the heart, suggesting an important role for Bcarl in normal embryonic ]
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Methods . .
_ - _ « At E11.5-12.5 reduced growth/progression of the outflow tract cushions (OTC) and an abnormally
Generation of Bcarl conditional knockout mice dilated aortic sac (AS) is observed in the Bcar1>M22K0 embryos (C, D) compared to littermate
STOP controls (A, B).

Bcarl Floxed Allele _| exonG ’_-_‘ exon7 |_| oxong 1‘l"_-_ « By E12.5-13.5 and E14.5-15.5 septation of the outflow tract is complete (E, F, |, J) and the aorta

(Ao) and pulmonary trunk (PT) are fully separated, whereas septation has failed throughout the
Sm22a-Cre Transgene Xl length of the outflow tract in the Bcar1>M22KO embryos (G, H, K, L) and the outflow tract is fused to

gt = a progressively dilated aortic sac (H, L).
Bcar1 Recombined Allele _| exone ’_-_ Asterisk * (E, I) denotes the fibrous raphe which develops at the site of fusion of the outflow tract

(null allele) cushions, in the wall separating the pulmonary and aortic roots, which is absent in the Bcar1>M22K0
« SM22a is transiently expressed in the mouse heart during embryogenesis from ~E8.0 where it is embryos (G, K) .
mainly restricted to the presumptive right ventricle (bulbus cordis) and outflow tract®. > BcarlSM22KO embryos exhibit signs of defective myocardialisation of the outflow tract
«  SM22a transcripts are first expressed in vascular smooth muscle cells at around E9.5 and (OFT), as well as disrupted expression of proteins involved in epithelial-to-
continue to be expressed in all smooth muscle cells into adulthood, whereas SM22a transcripts mesenchymal transformation (EMT).

are expressed transiently in the heart between E8.0 and E12.5%.
Invasion of Myocardial Cells

Molecular Biology Techniques: into the OFT Septal Bridge
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:23 _ E — — « < Cre o | Bcar1*/* Bcar1°M22k0
T — SOKDA™ e W W octin (~42 kDa) - At E14.5 a significant reduction in the invasion of MF20 positive myocardial cells into the
750 — & b <—seorta — developing outflow tract septum was observed in the Bcar1SM22K0 embryos compared to littermate
250 —— | — recompined aileie Controlsl
Results Bcar1*/* Bcar1-V22K0 . At E14.5 a muscularised
> Conditional knockout of Bcarl in SM22-expressing smooth muscle cells and heart E ' septum expressing a-
progenitors (Bcar1SM22KO) js embryonically lethal from E14.5. o ;T/&;th ?‘uide aCt'”t (G_th
, which separates the
+/- . I/+ I/+ I/fl Oa
SM22-Cre* ; Bcar1™* X  Bcarl*/Bcar1 /s < aorta (Ao) and pulmonary

trunk (PT), has formed in
the controls (A). This is
absent in the Bcar1>5M22KO
embryos leading to
persistent truncus arteriosus
(PTA) (B).

Bcarl Genotype Mendelian Ratio
85

Bcarl** 60% 73.125
(Bcarl**, SM22-Cre*/";
Bcar1**, SM22-Cre”;
Bcar1/fl. SM22-Cre”";
Bcar1f’*, SM22-Cre”")

Beipacacl 25% 30.5 37
(Bcar1f*, SM22-Cre*/)

Bcar13M22k0 15% 18.375 0

(Bcar1f/fl SM22-Cre*)
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A clear reduction in pSmad?2
expression in the outflow

Bca rlSMZZKO

Total: 100% 122 122 , tract Iis observed In the
At E14.5 Bcar1SM22K0 embryos . I s Bear151225© embryos (D)
- Table of expected mendelian ratios and observed ratios, exhibit signs of abnormal heart 2808 é§~"‘3" o et vy compared to littermate
indicating embryonic lethality of Bcar1SM?2K0 embryos. development (solid arrows) and VRS Qﬁ\, Jci‘e,é,’, WY e Igeah controls at E14.5 (C).
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haemorrhaging (dashed arrow).

» Bcar1>M22KO embryos display defects in ventricular development, which include a
thinning myocardial wall (solid arrows), reduced trabeculations (dashed arrows)
and ventricular septal defects (asterisks).

Reduced expression of the
transcription factor Slug is
observed in the Bcar1>M22KO

Bcar15M?22ko b 4 embryos (F), indicated by
| e o carlSM22Kko _ *«,~~e‘ S .\.'T‘e'}-',,"«',’/ the reduced number of Slug
2 B D Aot R | | .z'-"""?;‘)"gf,"" positive cells (arrows),
% | ekl '53;}'/.«-" "I:L 8 ':;'i;y.*g‘: "'i,‘ compared to littermate
2 . NG LD IR LY s NN RS ,:“’f'z e controls at E14.5 (E).
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Conclusions

| « Conditional knockout of Bcarl in early smooth muscle cell and cardiomyocyte progenitors,

Ventricular Wall Thickness

using the SM22-Cre line, (Bcar1>M22K0O) js |ethal from embryonic day (E)14.5.

E12.5/13,

- * (p=0.0109)

« Bcar1>M22K0 embryos exhibit defective myocardialisation and failure of outflow tract (OFT)
septation, and disrupted expression of proteins involved in epithelial-to-mesenchymal
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E’ : - transformation (EMT).

i 0 — — « Our work reveals a cell-specific requirement for Bcarl in early myogenic lineages and cardiac

seart seart progenitors and indicates an important role for Bcarl in OFT myocardialisation and EMT.
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