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            Abstract
Angiogenesis is controlled by physical interactions between cells and extracellular matrix as well as soluble angiogenic factors, such as VEGF. However, the mechanism by which mechanical signals integrate with other microenvironmental cues to regulate neovascularization remains unknown. Here we show that the Rho inhibitor, p190RhoGAP (also known as GRLF1), controls capillary network formation in vitro in human microvascular endothelial cells and retinal angiogenesis in vivo by modulating the balance of activities between two antagonistic transcription factors, TFII-I (also known as GTF2I) and GATA2, that govern gene expression of the VEGF receptor VEGFR2 (also known as KDR). Moreover, this new angiogenesis signalling pathway is sensitive to extracellular matrix elasticity as well as soluble VEGF. This is, to our knowledge, the first known functional cross-antagonism between transcription factors that controls tissue morphogenesis, and that responds to both mechanical and chemical cues.
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                    Figure 1: 
                        TFII-I and GATA2 control 
                        VEGFR2
                         expression via p190RhoGAP.
                      [image: ]


Figure 2: 
                        Matrix elasticity controls 
                        VEGFR2
                         expression via TFII-I and GATA2.
                      [image: ]


Figure 3: Antagonism between GATA2 and TFII-I controls capillary cell migration and tube formation  in vitro. [image: ]


Figure 4: Matrix elasticity controls vessel formation via TFII-I and GATA2  in vivo. [image: ]


Figure 5: TFII-I, GATA2 and p190RhoGAP regulate retinal vessel formation  in vivo. [image: ]
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        Editorial Summary
A stiff test for angiogenesis
Angiogenesis â€” the growth of blood vessels â€” is critical for normal development, and its disruption leads to many diseases, including cancer, blindness and arthritis. Although much is known about soluble angiogenic factors, such as VEGF, that stimulate capillary formation, little is known about how mechanical forces influence this process. Mammoto et al. describe a previously unknown mechanosensitive transcriptional control mechanism that governs angiogenesis in vitro and in vivo, in which the compliance (stiffness) of the extracellular matrix influences expression of the VEGFR2 receptor by altering the balance between two mutually antagonistic transcription factors: TFII-I and GATA2. The pathway is mediated by Rho signalling.
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