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The Dickinson lab combines expertise in mouse genetics, developmental biology, imaging and
bioengineering to focus on understanding birth defects of the cardiovascular system and to determine
how mechanical programs influence the genetic programs that guide mammalian development. Toward
this goal, the Dickinson lab utilizes live cell and intravital imaging using confocal, multiphoton, Optical
Coherence Tomography, Optical Projection Tomography, microCT and Lightsheet microscopy to study
heart development, angiogenesis and vessel remodeling. As part of the NIH-funded Knockout Mouse
Project at BCM, the Dickinson lab has recently developed a state-of-the-art, high throughput
phenotyping pipeline to characterize structural defects in lethal alleles of knock out mice. Recessive
lethal mutations reveal a rich resource of disease alleles and insights into these essential genes has been
recently described (Dickinson et al 2016).

Our previous work has used live embryo imaging and confocal and lightsheet microscopy to determine
forces exerted by early blood flow in the embryo (Jones et al 2004) and to show that vascular
remodeling of the mouse embryo yolk sac does indeed depend on viscous forces emanating from blood
flow (Lucitti et al 2007). Live imaging revealed that directed endothelial migration and vessel wall

fusion are responsible for outward remodeling and revealed distinct behaviors on the arterial and venous
sides (Udan et al 2013).

Insights to the molecular mechanisms required for vascular remodeling are being revealed using mouse
mutants with disrupted vascular remodeling. New mutants have been discovered via high throughput
analysis of engineered null mouse mutations (Dickinson et al 2016) using state-of-the-art microCT
imaging methods (Hsu et al 2016) [6].
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Figure 1. Early blood circulation in an E8.5 mouse embryo. GFP-labeled blood cells reveal the paths of
blood flow within the early embryo.

Figure 2. MicroCT image of an early post-implantation (E9.5) mouse embryo showing the detailed
vessel remodeling in the yolk sac. Mutant embryos can be screened by microCT to define genes required
for normal vessel remodeling.
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