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Introduction Methods | | | |
The presence of 3',5'-cyclic uridine monophosphate (CUMP) in cells has already been The Pycsar cUMP generator PaPycC ot Pseudomonas aeruginosa was cloned into eukaryotic expression

shown by sensitive and specific mass spectrometric methods. However, the VECtors allowing transient qnd inducible expression .of eitherln.ative or His-tagged protein. Enzymatic
generators and effectors of these nucleotide species and thus their biologica activity and substrate selectivity were tested using highly sensitive mass sp.ectrometry.(I\/IS). The Pycsgr
functions are not sufficiently researched. A first indication for a dedicated function of cL.JI\/I.P effector PaPycTIR was cloped into a eukaryotllc expression vector aIIolwmg expression of the protein
cUMP in bacteria was provided by the discovery of the central role of cUMP in one of within a FRET frame (mTurquoise2/mVenus). Starting from the core cyclic nucleotide binding domain,

the bacterial anti-phage defense systems, which has been termed pyrimidine cyclase truncated forms of the enzyme were generated by targeted mutagenesis with the aim of yielding a
system for antiphage resistance (Pycsar). Our hypothesis is that the identified Pycsar biosensor for cUMP. FRET intensity was measured in cellular lysates using a microplate reader. AlphaFold3-

proteins can be used as tools for further research on cellular effects of cUMP. based structure prediction was used to complement experimental data. Non-targeted MS-based
metabolomics were used to uncover possible effectors of cUMP in eukaryotic cells.
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Fig. 1: Analysis of Pycsar PaPycC cUMP generator in the eukaryotic cell context. Western blot detection cUMP
of PaPycC expression kinetics in 293 cells transiently (A) or stably (B) transfected. Beta-actin was used as reference Probenecid —— “
protein for normalization in densitometric analysis of the kinetics in transiently (C) or stably (D) transfected cells.
Targeted HPLC-MS/MS-based analysis of cNMP concentrations in transiently (E) or stably (F) transfected cells.
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= nm_egns 90 ag means +- SD Fig. 2: Generation of a Pycsar PaPycT/R-based cUMP FRET sensor. (A) Examples of mutants
-1 — T T T L n=3 generated based on a step-wise reconstitution of the PyPycTIR protein from the minimum cyclic
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Significance tested with One/Two-way ANOVA log cNMP /log M
Fig. 3: Computer-aided structure prediction of FRET sensors. Fig. 4: Non-targeted mass-spectrometric analyses. B ; ;
o | (A) MS-based (Vion™ [IMS Q-Tof™ Waters) metabolomic K :.".-.' o o .
(A-C) Structure preQ|ct|on of .PaPycTIR—based FRET sensors .1 (A), 2 (B), _and 3 (C) with comparison of tetracyclin treated 293 cells stably expressing i ; § s
AlphaFold3. (D) Docking emulathn of cUMP to FRET sensor 2 V\.”.th Auto [?oc!< Vina / PyMOL. The tetracyclin-inducible PaPycC Data is reduced to show optimal I R o0 3
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