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As a member of the focal adhesion complex of the plasma membrane, Src is a nonreceptor tyrosine
kinase that controls cell adhesion and motility. However, how Src activity is regulated in the plasma
membrane microdomain in response to components of the extracellular matrix (ECM) remains unclear.
This study compared and investigated the activity of Src in response to three representative ECM
proteins: collagen type 1, fibronectin, and laminin. Genetically encoded FRET-based Src biosensors
for plasma membrane subdomains were used. FRET-based biosensors allow the real-time analysis
of protein activity in living cells based on their high spatiotemporal resolution. The results showed
that Src activity was maintained at a high level under all ECM conditions of the lipid raft, and there
was no significant difference between the ECM conditions. In contrast, Src activity was maintained
at a low level in the non-lipid raft membrane. In addition, the Src activity of lipid rafts remained
significantly higher than that of non-lipid raft regions under the same ECM conditions. In conclusion,
this study demonstrates that Src activity can be controlled differently by lipid rafts and non-lipid
raft microdomains.
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Fig. 1. The design, working mechanism, and localization of the Src biosensor. A) Schematic diagram of the Src biosensor.
The Src biosensor consists of a donor ECFP, SH2 domain, linker, Src substrate, and acceptor YPet. The substrate amino
acids, Tyr662, and Tyr664, are indicated as red Y. B) Phosphorylation at Tyr662 and Tyr664 in the substrate domain
induces a conformational change in the Src biosensor and its lead decrease in the FRET emission intensity. C) Localization
of Src-Lyn and Src-KRas biosensors. Four different ECM conditions will be expected to affect integrin-related Src activity.
These diagrams were illustrated using Biorender (http://biorender.com/).
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Fig. 2. The FRET ratio images of the Src-Lyn and Src-KRas in HeLa cells respond to different ECM proteins. A) FRET ratio
images of the Src-Lyn and Src-KRas in HeLa cells. The color scale bars represent the range of the ECFP/FRET emission
ratio detected by the Src biosensor. Hot and cold colors indicate a high and low ECFP/FRET ratio. White arrow point

to a puncta-like structure.
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Fig. 3. The dot graphs for ECFP/FRET ratios of the Src biosensors in HeLa cells. A-C) ECFP/FRET Ratios of the Src biosensor-
transfected cells in response to lipid raft or non-lipid raft microdomain and different ECM proteins. The mean values
of the ECFP/FRET ratio describe under the error bar. The error bars indicate the standard error of the mean (S.E.M)
(p-value (*<0.05, **<0.01, ***<0.001, ****<0.0001), one-way ANOVA for A, B, C). Each dot on the graph represents
the average ECFP/FRET Ratio from 3 ROIs in a single cell. ‘n’ represents measured cell numbers.
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