SUPPLEMENTARY MATERIALS.

Supplemental methods.
HPLC-Mass measurements

HPLC-DAD-ESI-TRAP studies were performed using an Agilent 1100 series and an lon Trap
LC/MSD Trap SL G2445D from Agilent Technologies (Santa Clara, CA, USA) equipped with
an ESI source operating in negative ionization mode. The separation of analytes was achieved
on a C8 analytical column (250 x 4,6 i.d., 5 um) from Agilent (USA). The mobile phase for
HPLC-MS analyses was a mixture of water (A) and methanol (B) both containing 0.1% formic
acid at 0.7 ml/min with an isocratic elution: 98% A : 2% B (total run time of 20 minutes). The
injection volume was 5 ul performed with auto-sampler. The temperature of the column was
35 <C and diode array detection (DAD) was set on three wavelengths: 250, 240 and 230 nm.
The temperature of the drying gas in the ionization source was 325 <C, the gas flow was 12
I/min, the nebulizer pressure was 70 psi and the capillary voltage was 4000 V. Detection was
performed in the SCAN mode from 50 to 1300 uma.

Table SI. Details of purification protocol optimized for each construct used in the present
work.

Name Lysis Buffer Buffer A FPLC €
Column | (mg-mi™")
LOV-DUAL | 50 mM NaCl, 50 mM Tris-HCI | 20 mM Tris-HCI pH 7.5, | Superdex 200 | 0.97
pH 8 1 mM PMSF and 1 (300 mM NaCl
cOmplete  protease inhibitor
(Roche)
MorA,; 250 mM NaCl, 50 mM Tris-HCI | 150 mM NaCl, 20 mM Tris- | Superdex 75 | 0.75;
RbdA pH 8, ImM PMSF, DNAsi 0.05 [ HCI pH 7.6 0.68
gl and 1 cOmplete protease
inhibitor (Roche)
PleD 20 mM Tris—HCI pH 8.0, 50 mM | 100 mM NaCl, 20 mM | Superdex 200 | 0.3
NaCl, 1 mM PMSF and 1 | Tris-HCIpH 8.0
cOmplete  protease inhibitor
(Roche)
YfiNcoper 250 mM NacCl, 10 mM Tris-HCI | 250 mM NaCl, 10 mM Tris- | Superdex 200 | 0.3
pH 8, 10% v/v Glycerol, 2 mM [ HCI pH 8, 10% v/v
PMSF and 1 cOmplete protease | Glycerol
inhibitor (Roche)
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Figure S1. Identification of the product of GTP consumption by DUAL. (A) HPLC-MS
chromatogram (black) and HPLC-DAD chromatogram (grey) monitored at 250 nm
wavelength. The nucleotide content of the reaction mixture, containing 10 UM DUAL
incubated with excess of GTP (100 M) was separated by a C8 RP-HPLC, under the specific
running conditions reported in Supplemental Materials and Methods. (B) Mass spectrum of
GMP (peak retention time 7.034 min) recorded with ESI-lon Trap and (C) UV spectrum from
DAD of GMP (peak retention time 7.034 min). (D) The amount of the nucleotides observed in
each chromatogram reported in Figure 1A has been plotted as a function of time (circles pGpG,
triangles GMP). Data are the means of a triplicate £5D.
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Figure S2. Nucleotides content of MorA reaction(s). HPLC-RP chromatograms of MorA
diguanylate cyclase and phosphodiesterase activities carried out following the protocols of
Phippen and coworkers [1]. Briefly, 40 M of enzyme was incubated at room temperature in
50 mM Hepes pH 7.6, 300 mM NaCl, 2 mM MgCl2, 2 mM B-mercaptoethanol: to test the DGC
activity (A), the enzyme was incubated with 100 M GTP while it was incubated with 30 LM
C-di-GMP to assay the PDE activity (B). The reaction was also performed incubating the

enzyme with both nucleotides (C).

Table SII. Turnover number of selected DGCs. Observed GTPase kcat obtained in this study
are also reported in red for comparison, extrapolated from the observed activity at 1 h of

reaction (in red).

Protein Hybrid Keat (Min) References
protein

PleD - 0.054 [2]

C. crescentus

YddV (DosC) - 0.066 [3]

E. coli

XAC0610 - 72 [4]

Xanthomonas

citri

tDGC R158A* - 2.6 [5]

RbdA v 26 [6]

P. aeruginosa n.d.*

MorA v n.d.

P. aeruginosa 0,0540,01

RmcA v -

P. aeruginosa 0,035#9,01

* mutant lacking product inhibition
* not detectable with the sole GTP
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