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Validation

and after chemical modifications, and Western blotting before and after protein modification. Additional cell images after PAL probes treatments before and after
blue light irradiation and after subsequent UV irradiation are available from the corresponding author (Hsien-Ming Lee) upon request.

For protein chemistry section, we test four PAL probes on one protein (PKA). PKA chemical modifications and subsequent photochemical
reactions, kinase activity before and after PAL probe treatment and subsequent light irradiations experiment were replicated at least three
times to ensure the quantitative reproducibility. For cell immunostaining, the cell experiments were repeated three times. Each time there
are at least 10-20 cells microinjected by PAL probes (for a total of 30-50 cells per irradiating conditions) to ensure the quantitative
reproducibility.

No data was excluded.

To demonstrate the PAL probes can selectively modify our protein-of-interest, PKA, experiments were performed multiple times, and most
experiments were reproduced with at least three replicates with similar results for the methodology development, including protein-
modification mass analysis, Western blotting, and kinase activities analysis before and after blue light and UV irradiations. Cellular signal
transduction reproducibility was ensured using up to 30-50 microinjected cells for each photoirradiating conditions.

Our negative control PAL probe design was based on a randomized peptide sequence to demonstrate that the randomized sequence is lack of
protein specificity, as shown in three Western blotting experiments.

Not relevant to the study. For protein chemical modification, blinding was not performed as the focus is to demonstrate the technical
performance.

1. primary Mouse anti-PKAcat (Santa Cruz #sc-28315)

2. primary Anti-FLAG ® M2 (Sigma-Aldrich)

3. secondary Mouse IgG" binding protein (m-IgG" BP-HRP, 1:1000, Santa Cruz #sc-516102)

4. primary anti-VASP pS153 (Abcam, #ab47268)

5. secondary Alexa 647 goat anti-rabbit IgG (Invitrogen, #A32733)

Antibodies validation and citations were available on vendors websites.




