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6. HKL3000 v716.1, Phaser 2.7.16, Phenix program suite 1.17.1 and Coot 0.9 for crystal structure determination.

7. Maestro Version 13.0.135, MMshare version 5.6.135 for analysis of MD simulation data, PyMOL 2.4.2 for structural analysis.

8. LAS X FLIM/FCS version 3.5.6 for fluorescence lifetime analysis.

The atomic coordinates and structure factors of the G-Flamp1 (no RSET peptide) and cAMP complex have been deposited in the Protein Data Bank (http://
www.rcsb.org) with PDB ID code 6M63. Other PDB files used in this study are: 1VP6, 3WLD, 3EVP, 3CLP, 1RL3, 1U12, 2BYV, 4JV4, 3CF6, 6DGV and 5UKG. Plasmids
expressing G-Flamp1 and G-Flamp1-mut have been deposited to Addgene (http://addgene.org, cat. nos. 188567, 188568, 188569 and 188570). Source data are
provided with this paper.

No statistical sample-size calculation was performed. Experiments were performed in triplicate unless otherwise noted, which is similar to the
literatures in the sensor field.
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2. Sun, F. et al. A Genetically Encoded Fluorescent Sensor Enables Rapid and Specific Detection of Dopamine in Flies, Fish, and Mice. Cell 174,
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3. Patriarchi, T. et al. Ultrafast neuronal imaging of dopamine dynamics with designed genetically encoded sensors. Science 360 (2018).

4. Sun, F. et al. Next-generation GRAB sensors for monitoring dopaminergic activity in vivo. Nature Methods 17, 1156-1166 (2020).

5. Patriarchi, T. et al. An expanded palette of dopamine sensors for multiplex imaging in vivo. Nature Methods 17, 1147-1155 (2020).

No data were excluded from the analysis.

Experiments were performed in triplicate unless otherwise noted. The exact replication number of each experiment is indicated in the
respective figure legend. All attempts at replication were successful.

Cells and animals were randomly allocated into experiments groups.

Blinding is not necessary and was not used in this study. The experimental condition were obvious to the researchers and the analyses were
performed objectively and not subjective to human bias.




