Novel fluorescent probes with improved stability and affinity for Gai1 protein

The Gai1 protein subunit can function as an essential molecular switches for the
GPCR-mediated intracellular signaling by switching between the GDP-bound (inactive)
and the GTP-bound state (active). [1] Dysregulation of the switching mechanism is
associated with diverse pathophysiologies, such as heart failure, cancer etc., making
Gai proteins attractive therapeutic targets in drug research. [2] Various approaches
have been described in the past using fluorescent GTP analogs targeting the Gai1
proteins, lacking thogh both the accurate determination of the protein’s guanine
nucleotide binding affinity and the quantification of the active protein fraction. [3]
Pepanian et al. recently developed a fluorescence anisotropy (FA)-based method to
determine the binding affinity at the GTP-binding site and quantify the Gai1 protein
activity. [3] Since commonly used MANT-and BODIPY- [4-6] based probes lack broad
applicability for FA-based assays, a new generation of fluorescein (FAM) labeled GTP
analogs was developed with beneficial properties for FA-assay including high quantum
yields and relatively short fluorescence lifetimes of the excited state (3.8 ns). [3] Two
high-affinity =~ probes  y-[(4-Aminobutyl)triazolo]-GTP-5-FAM  and  y-[(6-
Aminohexyl)triazolo]-GTP-5-FAM for Gai1 (Kp values in the one-digit nM range)
have been identified that possess an improved hydrolytic stability and binding affinity
compared to MANT GTPyS and BODIPY FL GTPysS. [3]
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Figure 1. 5-FAM labeled GTP analogs with improved stability and affinity for the Gai1 protein
compared to BODIPY FL GTPyS.

A) Chemical structures of y-[(4-Aminobutyl)triazolo]-GTP-5-FAM _ (NU-1219-5FM),  y-[(6-
Aminohexyl)triazolo]-GTP-5-FAM (NU-1220-5FM) and GTPyS-BDP-FL (NU-973).

B) Assay scheme for determination of binding affinity of the fluorescent GTP analogs via fluorescence
anisotropy-based method. (Figure adapted from Pepanian et al. [3])

C) Dissociation constants (Kp) of y-[(4-Aminobutyl)triazolo]-GTP-5-FAM (NU-1219-5FM), y-[(6-
Aminohexyl)triazolo]-GTP-5-FAM (NU-1220-5FM) and GTPyS-BDP-FL (NU-973).on Gai1 protein. [3]

Table 1: Available Gai1-specific probes developed by Pepanian et al. [3].



Product Name Specifications

NU-1219-5FM  y-[(4-Aminobutyl)triazolo]-GTP-5-FAM Purity: >/= 95 % (HPLC)
Concentration: 1.0 mM - 1.1 mM
pH: 7.5 0.5

NU-1220-5FM  y-[(6-Aminohexyll)triazolo]-GTP-5-FAM Purity: >/= 95 % (HPLC)
Concentration: 1.0 mM — 1.1 mM
pH: 7.5 £0.5
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