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In vivo images of growing artery (A, B) and confocal images of arterial blood flow and 

arterial endothelial actin cytoskeleton (C, D). Detailed caption at the end of the text. 

(Images: ZOO, KIT) 

Upon a heart infarct or stroke, rapid restoration of blood flow, 

and oxygen delivery to the hypo perfused regions is of eminent 

importance to prevent further damage to heart or brain. Arterial 

diameter is a critical determinant of blood flow conductance. Sci-

entists of the Karlsruhe Institute of Technology (KIT) have now 

discovered a novel mechanism to structurally increase arterial 

diameter by selectively increasing the size of arterial endothelial 

cells, thereby allowing rapid increases in flow. The team has 

published their results in Nature Communications (DOI: 

10.1038/s41467-020-19008-0). 

Research team leader Professor Ferdinand le Noble of the Depart-

ment of Cell and Developmental Biology at the KIT explains that the 

prevalence of complex vascular disease is steadily rising and it is es-

pecially this patient population that will benefit from adjunct therapy to 

conventional revascularization methods. Unfortunately, many recent 

clinical therapeutic vascular growth trials failed, thus emphasizing the 

need for a more rational approach to this important area of clinical 

cardiovascular medicine, le Noble explains. 

His research team now identified a novel mechanism to improve ar-

teriogenesis involving enlargement of the endothelial cells lining the 

arteries. Larger endothelial cells allow a structural increase of arterial 
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diameter in developing vascular networks. “This is important, as al-

ready small increases in arterial diameter considerably augment flow 

conductance, a simple physical principle,” le Noble explains. 

The process of cell enlargement is coordinated by a molecule called 

Trio. Trio is located inside the endothelial cell and plays a pivotal role 

in determining endothelial shape. Trio does this by selectively activat-

ing specific molecules, so called small Rho GTPases, that affect the 

structure and rigidity of the endothelial cytoskeleton in the cell periph-

ery. The authors show that Trio can be activated selectively in devel-

oping arteries by precisely titrating Vegf signaling strength in the ar-

terial wall. This is achieved by targeting soluble Vegf receptor Flt1, a 

decoy receptor for the growth factor VEGF. Endothelial cell enlarge-

ment is a fast process, independent of shear stress or inflammatory 

processes and within several hours results in 2-3 fold structurally lar-

ger arterioles that can attract flow to hypoperfused regions. Due to 

the rapid nature of this process, the authors believe that this approach 

has significant advantages over the (relatively slow) conventional an-

giogenesis approaches aimed at improving vessel number. 

“We hope that our research can contribute to improving the treatment 

of ischemic cardiovascular diseases” le Noble says. “Our data derived 

from experimental models and human endothelial cells suggest that 

Trio is an interesting therapeutic target, and together with our collabo-

ration partners, we envision to extend our work to pre-clinical models.” 

The study was financed by the German Research Foundation (DFG) 

and carried out by KIT in cooperation with the German Center for Car-

diovascular Research (DZHK) at its partner sites in Heidelberg, Göt-

tingen, and Munich, the WWU Münster, and colleagues from the 

Netherlands (Sanquin, Amsterdam) and Finland (Wihuri research in-

stitute, Helsinki).  

Original publication:  

Klems, A., van Rijssel, J., Ramms, Anne S., Wild, R., Hammer, J., 
Merkel, M., Derenbach, L. Préau, L., Hinkel, R., Suarez-Martinez, I., 
Schulte-Merker, S., Vidal, R., Sauer, S., Kivelä, R., Alitalo, K., Kupatt, 
C., van Buul, J. D., le Noble, F. (2020): The GEF Trio controls endo-
thelial cell size and arterial remodeling downstream of Vegf signaling 
in both zebrafish and cell models. Nature Communications, 2020, 
DOI: 10.1038/s41467-020-19008-0 

https://doi.org/10.1038/s41467-020-19008-0   

Detailed caption: (A,B) in vivo image of growing artery (yellow ar-
rowhead) in control scenario (A) and upon growth factor stimulation 
(B). 

https://doi.org/10.1038/s41467-020-19008-0
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(C,D) Confocal image of arterial blood flow (red) and arterial endothe-
lial actin cytoskeleton (green) in control scenario (C) and upon growth 
factor stimulation (D). 

 

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 

For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 24,400 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 

application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. KIT is one of the German 

universities of excellence. 

 

This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

The photo in the best quality available to us may be downloaded un-

der www.kit.edu or requested by mail to presse@kit.edu or phone +49 

721 608-41105. The photo may be used in the context given above 

exclusively. 
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