Supplementary Information

“ATP released by intestinal bacteria limits the generation of protective

IgA against enteropathogens”™

Proietti, Perruzza et al.
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Supplementary Figure 1

Epithelial turnover induced by starvation-refeeding in SPF mice does not affect eATP levels. Staining of
Tth cells in flow cytometry.

(a) Gating strategy used to analyse Ki-67" ileal epithelial cells (EpCam*CD45") shown in panel b. (b) lleal
epithelial cells were purified from SPF mice either untreated or treated for 15 days with VAM. Mice were fed ad
libitum (control), starved for 36 h or starved for 36 h and re-fed with normal diet for 24 h. Bars show percentage
of Ki-67* cells and red line the corresponding concentration of ileal eATP. Two-tailed Mann-Whitney U-tests. *p
< 0.05; n.s., non-significant. One representative experiment out of two is shown. (¢) Gating strategy used to
analyse Annexin V* Tfh cells (CD3*CD4*CXCR5*ICOS*) from PPs shown in Fig. 1g. The same strategy was

used to stain Tfh cells in Fig. 3a, 4b and panel d in this figure. (d) Representative dot plots of Tth cells from PPs
of WT (C57BL/6) and P2rx7/ mice at 3 h after gavage with PBS or VAM.
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Supplementary Figure 2

Phylogenetic tree of ectonucleotidases and analysis of apyrase expression in E. coli

(a) Phylogenetic tree of apyrases and ectonucleoside triphosphate diphosphohydrolases in all domains of life
and (b) among bacteria. (¢) PhoN2::HA fusion, encoding Shigella flexneri’s periplasmic ATP-
diphosphohydrolase, was cloned into plasmid pHND10 (a derivative of pBAD28) under the control of a L-
arabinose inducible promoter. Bright field image of pHND10 carrying DH10b E. coli and polar localization of
PhoN2 by staining with FITC-labeled anti-HA mab (arrows) and merged image. Bacteria were grown in the
presence of L-arabinose to induce phoN2::HA expression. Scale bar: 2 ym. (d) Periplasmic localization of
PhoN2 expressed by DH10b E. coli by Western blot analysis of periplasmic space (P.S.), cytosol (Cyt) and
membrane (Mem) fractions. Blots were revealed by anti-PhoN2, -SurA and -OmpA antibodies, as indicated.
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Supplementary Figure 3
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Fecal bacterial loads of E.coli’8AP28 and E.coli’*?Y" and immunization protocol.

(a) Fecal bacterial loads (CFU) in SPF mice at 12 h after gavaging with 10'° CFUs of E. coli"®AP28 and E. collP*Y".
Fecal samples were plated in LB agar supplemented with 30 png/ml chloramphenicol and 100 pg/ml ampicillin in
order to select plasmid-harboring E. coli. One representative experiment out of three is shown. (b) Diagram

showing the immunization protocol with E.colP?AP28 and E.colPAPY".
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Supplementary Figure 4

Lack of cross-reactivity of SIlgA induced by E. coli immunization

(a) Overlays of flow cytometry profiles on the indicated bacterial species of intestinal wash dilutions from mice
immunized with E. col’®AP28 (red histograms) or E. colP*?" (light blue histograms). (b) Overlay of flow cytometry
profiles (left panel) and relative statistical analysis of IgA coated microbiota by intestinal washes of mice
immunized with E. colP®AP? or E. colP*"Y". Rag1” microbiota was used as negative control for the secondary
antibody. One representative experiment out of two is shown.
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Supplementary Figure 5

Analysis of Phon2 expression by S.TmP*P" and diagram of immunization-challenge protocol. Staining of
GC B and plasma cells in flow cytometry.

(a) Western blot showing Phon2 expression by S.TmPA?" grown in the absence or presence of L-arabinose. As
control blot, we used an extract of S. flexneri mutant strain HNDHA10 carrying the phoN2::HA fusion protein. (b)
Diagram showing the immunization-challenge protocol with live-attenuated bacteria. At day 0, 3 and 6 mice were
gavaged with the different transformants. On day 28, Sm was administered (25 mg i.g.); 24 h later (day 29) mice
were infected with 108 CFU of S.Tm"T. At 24 or 48 h post infection, mice were euthanized for analysis. (c)
Gating strategy used to analyse GC B cells (CD19*B220*PNA*FAS*) shown in Fig. 4b. (d) Gating strategy used
to analyse plasma cells specific for S.Tm LPS (IgA*CD138*LPS*) shown in Fig. 4c.
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Supplementary Figure 6

Lack of apyrase effect in Rag1”- and Jh” mice

Rag1”- and Jh”- mice were either gavaged with PBS (CTRL) or vaccinated with S.TmPBAP28or S, TmPAPY", After pre-
treatment with streptomycin, mice were infected with 108 CFU of S.Tm"T and analysed 24 h and 48 h later. (a, f)
Representative H&E sections of the cecum at 24 h post-infection and statistical analysis of histopathological scores
in the indicated mice. Star: submucosal edema; white arrow: neutrophils aggregates; black arrow: epithelial
defects; arrowhead: goblet cells. Scale bar: 50 ym. (b, g) Fecal LCN2 quantification 24 h post infection with
S.Tm"T. (c, h) Pathogen loads (CFU) in mLN, spleen and liver 24 h after infection. (d, i) Intestinal permeability to
FITC-dextran 24 h after infection with S.Tm"WT. Serum levels of 70-kDa FITC-dextran were assessed 4 h after
gavage. (e, j) Pathogen loads (CFU) in mLN, spleen and liver 48 h after infection. One representative experiment
out of three is shown.
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Supplementary Figure 7
Undistinguishable SIgA response and susceptibility to S.Tm"" infection in P2rx7/- mice upon

immunization with S.Tm transformants

Wild-type and P2rx7”- mice were either gavaged with PBS (CTRL) or vaccinated with S.TmPBAPZ8gr S TmPpAPY",
After pre-treatment with Sm, mice were infected with 108 CFU of S.Tm"T and analysed 24 h later. (a) Intestinal
lavage IgA titer in WT littermates (C57BL/6) and P2rx7”- mice immunized with S.TmPBAP28 or S TmPAPY", (b)
Pathogen loads (CFU) in mLN, liver and spleen 24 h after infection. (¢) Representative H&E sections of the
cecum at 24 h post-infection and statistical analysis of histopathological scores. Star: submucosal edema; white
arrow: neutrophils aggregates; black arrow: epithelial defects; arrowhead: goblet cells. Scale bar: 50 pm. (d)
Fecal LCN2 quantification 24 h post infection with S.Tm"T. Kruskal-Wallis with Dunn’s post-test. *p < 0.05, **p <

0.01. One representative experiment out of three is shown.
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Supplementary Figure 8
Immunization-challenge protocol with PA-killed bacteria, lack of ATP release in the gut by PA-killed

bacteria and in vivo apyrase activity of periplasmic extracts from E. coli transformants

(a) Diagram showing the immunization-challenge protocol with PA-killed bacteria. At day 0, 3 and 6 mice were
gavaged with the different transformants. Where indicated, mice were conditioned with apyrase every 12 h as
shown. On day 28, Sm was administered (25 mg i.g.); 24 h later (day 29) mice were infected with 102 CFU of
S.Tm"T. At 24 h post infection, mice were euthanized for analysis. (b) ATP quantification in ilea from untreated
SPF or GF mice and GF mice at 12 h after orogastric administration of PA-S.TmPBAP28 or PA- S.TmPA?Y", (c) ATP
quantification in ilea from SPF mice at 12 h after orogastric administration of PBS (CTRL), mock extract or apyrase
extract. Kruskal-Wallis with Dunn’s post-test. *p < 0.05,**p < 0.01. One representative experiment out of two is

shown.



a Area (mm?)
Sec. Calc. | Corr.
(mm?) | (mm?
1 2,02 2,33
2 1,41 1,63
3 2,13 2,74
4 1,1 1,27
5 2,22 2,56
6 1,55 1,8
7 1,16 1,34
8 1,06 1,22
9 1,19 1,38
10 1,02 1,89

lleal volume = 90 pl
Intestinal wash = 10 ml
Dil. Factor = 111
Actual ATP = Cal. ATP * Dil.Fact

Supplementary Figure 9

lleal volume measurement

(a) Eight um sections from terminal ileum used to calculate lumen area with ImageJ. (b) Obtained values either
not corrected (Calc) or corrected (Corr) for shrinkage, as described in ref. 1 of this section.
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Supplementary Figure 10

Determination of infection extent by evaluating the total pathogen load in the caecal crypts using
calculation of total fluorescence inside the caecal crypts area

(a) 3D rendering of 2-photon z-stack reconstruction of caecal crypt infected with S.Tm. E-Cadherin signal is
shown in cyan, bacteria are shown in green, while mucus and macrophages auto-fluorescence is shown in red.
The total depth of the reconstructed volume is 120 um. (b) Three channel decomposition of the rendering shown
in a. (c) Single slice of an infected crypt. The image shows merge of the three channel: E-Cadherin in cyan,
mucus auto-fluorescence in the internal part of the crypt in red and bacteria in green. (d) Segmentation of the
internal part of the crypt (red ROI) and detected bacteria (yellow ROI): only signal above threshold (see
methods) and inside red ROl was measured. Scale bar, 20 ym.



Supplementary Table 1. Bacterial strains used in this study

Strain Genotype information Resistance | Reference

E.ColPBAD28 E. coli DH10b transformed with the arabinose- Cm, Amp 2
inducible PBAD expression vector

E.ColpPheyr E. coli DH10b transformed with pBAD28 carrying Cm, Amp 3
phoN2::HA

S.TmWT SB300 S. enterica serovar Typhimurium SL1344 Sm 4
(wildtype)

S.TmPBAD28 Avirulent gyrA1816 Acya1 Acrp1 S.Tm (ATCC53648) Cm, Amp This study

transformed with the arabinose-inducible PBAD
expression vector

S. TmPpApYr Avirulent gyrA1816 Acyat Acrp1 S.Tm (ATCC53648) Cm, Amp This study
transformed with pBAD28 carrying phoN2::HA

S.Tm2@* mCherry | SB300 derivate, AinvG AsseD S.Tm M2702 Amp 5
transformed with PrpsM::mCherry (pFPV25.1)

S.Tmat GFP SB300 derivate, AinvG AsseD S.Tm M2702 Amp 6
transformed with PrpsM::gfpmut2 (pM965)

Cm: Chloramphenicol 30pug/ml; Amp: Ampicillin 100ug/ml; Sm: Streptomycin 50ug/ml.
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