
Endothelial cells from distinct vascular beds occupy 
distinct mechanical states 

Endothelial heterogeneity
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HOW DO ORIGIN-SPECIFIC ENDOTHELIAL TRANSCRIPTIONAL DIFFERENCES TRANSLATE TO MECHANICAL FUNCTION?

EC types are transcriptionally distinct Adhesion/cytoskeletal protein regulation differs in stiff-2D vs  soft-3D

Mechanical traits combine into distinct 
mechano-phenotypic states

Transcriptomic similarity is only weakly tied to mechano-
phenotype similarity

Relative mechanical ranking is reshaped by substrate context, and 
transcriptomic similarity does not predict mechanical similarity.
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Matrix degradation is a defining, EC-type-specific 
function

Force generation does not predict invasive angiogenic phenotype4.3.

Whole transcriptomic PCA- Dseq2 corrected

• Dermal ECs show dramatically higher matrix degradation than all other 
EC types

• MMP transcriptional similarity observed in HUVECs and Dermal ECs does 
not lead to functional similarity in degradation
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• Dermal and lymphatic ECs generate the highest forces, 
yet are not the most invasive

• Force and degradation do not directly predict invasion

Distinct EC types reach invasion through 
different combinations of mechanical traits 
constituting distinct mechanophenotypic 
states
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Relative EC ranking based on cytoskeletal/adhesion 
organization is stable across confluency on a stiff 2D 
substrate, but shifts once cells invade a soft 3D matrix.
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Dermal ECs show globally elevated mechanical 
pathways
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GSEA validated mechanical pathways

No single trait fully explains 
invasion
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Gene expression matches adhesional 
proteins only on 2D glass

ECs from different vascular origins maintain distinct 
transcriptomic identities

Mechanical engagement magnitude (PC1, 54.5%)
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• ECs from different origins 
show distinct transcriptional 
profiles

• Mechanical and angiogenic 
heterogeneity remains 
unprofiled

Kalucka, J. et al. Cell (2020)

Mechanics of angiogenic sprouting
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• Sprouting mechanics employ adhesion, 
matrix degradation, protrusion formation 
and force generation

• Usually studied in one EC type
     (often HUVECs)

Shapeti, A. et al. Nat Comm. (2024)
Shapeti, A. et al. Nat Prot. (2024)

Experimental design
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