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P<0.0001 expression in the intestinal epithelium.
300 (A) Salmonella Typhimurium (STm) CFU burdens in spleens and livers of WT and Sert”
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mice 5 days post oral inoculation (WT, n=9; Sert”, n=9).

(B) Kaplan Meier plot of survival of WT and Sert” mice following oral STm inoculation
(WT, n = 14; Sert”, n=12).

(C) Kaplan Meier plot of survival of WT and 7ph2”- mice after intravenous STm infec-
tion (n = 14).

(D-F) Comparison of gene expression in LP CD45+ cells from the colon (D), and epithe-
lium from the small intestine (E) and colon (F) of co-housed WT and Tph2-- mice.

(G) Total number of IgA positive B cells isolated from proximal small intestine in mice
of the indicated genotype (n =9).

Data shown are means & SD. Statistical analysis was performed by a two-tailed
Mann-Whitney test in A and G and by a Log-rank test in B and C.
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Supplementary Figure 2. Gating strategy for detection and sorting of different immune cell types.
(A) B cells were gated as live CD45+ CD19+; IgD cells were gated as live CD45+ CD19+ IgD+; IgA

cells were gated as live CD45+ IgA+ related to figure 1E, 2F.
(B) DCs were gated as live CD45+ MHCII+ CD64- CD11c+ related to figure 3C, D and 4H-J.
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Supplementary Figure 3. Neuronal serotonin does not have a major impact on the composition of the

microbiota.

(A, C) Bar plot of microbiota taxa at the genus and species level in mice of the indicated genotype (n = 6).
(B, D) Differential abundance of fecal microbiota at the OTU level between WT and Tph2 KO animals (B),
as well as between Hand2 Cre-positive and negative animals (D).
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057 p-0s %7 .. intestine myenteric plex are similar in 7ph2"" and Tph2""; Hand2-Cre
S s | = :
;w' 0.4+ EO.B- Hl Tph2' mice. .
8 sl 8 m /P27 (A-B) Comparison of enteric neuron subtypes detected in this study with
3 3 0.4 those in'. The color scale in the heatmap in (A) represents Spearman’s rank
£ %% > correlation coefficients between the cell clusters found in this study and the
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g 0.1 5 0 reference cell types in Drokhlyansky et'. The UMAP in (B) shows the corre-
< 0od < 0.0d spondence of the clusters found in this study with those in Drokhlyansky et'.

(C) UMAP shows the majority of 7ph2+ cells are Ret+ enteric neurons.
(D) RT-qPCR analysis of 7ph2 gene expression in the brainstem and the muscularis propria of the small intestine
from mice of the indicated genotype (n = 4 mice/group).
(E) Immunofluorescent staining of the small intestine myenteric plexus with AF647 conjugated anti-Tuj1 antibody;
scale bar, 100 pm.
(F) RT-qPCR analyses of the expression of neuronal marker genes in the small intestine muscularis propria from
Tph2V and Tph2¥1; Hand2-Cre mice (n = 4 mice/group).
(G) Quantification of [gA+ cells per field from nine fields per group (n = 3 mice/group).
(H) Total number of I[gA+ B cells isolated from proximal small intestine in mice of the indicated genotype (n = 9).
(I) Flow cytometry analysis of the frequency of IgA+ cells in CD45+ cells from the MLN and PP from co-housed
Tph2"" and Tph2""; Hand2-Cre mice (n = 5).
Data shown are means =+ SD. Statistical analysis was performed by two-tailed unpaired Student’s z-test in D, F and by
two-tailed Mann-Whitney test in G, H, L.
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Supplementary Figure 5. Serotonin regulates LPDC gene expression through the 5-HT receptor 7.
(A) Total number of DC isolated from proximal small intestine in mice of the indicated genotype (n =9).
(B-C) Expression of select genes in LPDCs after treatment with serotonin £ HTR7 antagonist (SB269970)
(n=4).

(D) Representative flow cytometry plots showing the proportion of CFSE+ BMDC homing to the lamina
propria of the small intestine in 7ph2"" and Tph2™%; Hand2-Cre mice.

(E) Frequency of CFSE+ BMDC among CD45+ cells in the MLN and PP of Tph2¥" and Tph2™1;
Hand2-Cre mice (n =5).

Data shown are means + SD. Statistical analysis was performed by two-tailed Mann-Whitney test in A and
E, by two-tailed unpaired Student’s 7-test in B and C.
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Supplementary Figure 6. ESN remodel LPDC function in vivo.

(A) UMAP plot of single-cell transcriptome data of cells by DC selected from the small intestine lamina propria
from Tph2¥ mice. Clusters 2, 6-8, 10-12, 14, 15, 17, and 18, which did not express H2-4Ab1 (MHC-II) were
computationally removed to create the UMAP in C.

(B) Flow cytometry analysis of the frequency of MHCII+ cells in CD45+ cells from the small intestine lamina
propria of co-housed Tph2"" and Tph2""; Hand2-Cre mice (n = 6).

(C) UMAP plots comparing the abundance of MHC-II positive clusters of DC in 7ph2™%; Hand2- Cre compared
with Tph2"" mice. The conditional KO animals had decreased proportions of DC (clusters 1, 3, 4, 5, and 6
defined by CD11c+).

(D) Pie charts show decreased proportions of LPDC (Cluster 1, 3, 4, 5, and 6) in Tph2"%; Hand2- Cre compared
with Tph2"" mice (64.6% vs 45.5%).

(E) UMAP plot derived from single-cell transcriptome data showing the expression of H#r7 and Ccr7 in LPDCs
from Tph2¥" and Tph2""; Hand2-Cre mice. The color scale represents relative expression level.

(F) Representative flow cytometry plots showing the proportion of CCR7+ CD83+ DC in the lamina propria of
the small intestine in Tph2"" and Tph2""; Hand2-Cre mice.

(G) Total number of pDC isolated from proximal small intestine in Tph2"" and Tph2™"; Hand2- Cre mice (n = 8).
Data shown are means + SD. Statistical analysis was performed by two-tailed Mann-Whitney test in B and G.
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Supplementary Figure 7. Bidirectional communication between enteric neurons and LPDC.

(A) UMAP plots derived from single-cell transcriptome data showing expression of indicated genes in
enteric neurons (left population) and LPDC (right population).

(B) Heatmap showing the two global communication patterns calculated by the key signals ? for subpopula-
tions between enteric neurons and LPDC.

(C) UMAP plot derived from single-cell transcriptome data showing expression of Ptn in enteric neurons
and its receptor Nc/ in LPDC.

(D) UMAP plot derived from single-cell transcriptome data showing expression of Nampt in LPDC and its
receptor Insr in enteric neurons.

(E) Htr3a is the dominant serotonin receptor in enteric neurons. FPKM (Fragments Per Kilobase of tran-
script per Million fragments mapped) values of all serotonin receptors in enteric neurons.

(F) UMAP plot derived from single-cell transcriptome data showing expression of Htr3a in enteric putative
Sensory neurons.

(G) Htr4 is the dominant serotonin receptor in small intestinal epithelial cells. FPKM (Fragments Per
Kilobase of transcript per Million fragments mapped) values of all serotonin receptors in small intestinal
epithelial cells.

(H) UMAP plot derived from single-cell transcriptome data in Tsang et al * showing expression of Htr4 in
epithelial cells (Vill+) in the small intestine.
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Supplementary Figure 8. Schematic of ESN-DC interaction.

(A) Total Gl transit time was measured using a carmine red assay in WT and Tph2' before and
after STm infection (n = 10 mice per group).

(B) Gut transit time in mock (PBS) and HTR7 antagonist-treated mice. The mice were treated
with ip PBS or an HTR7 antagonist (SB269970, 10 mg/kg) 15 minutes prior to the measurement
of gut transit time with carmine red assay.

(C) Expression of differential serotonin receptors in the human colon cancer atlas. The data was
visualized using Single Cell Portal with the parameters: clustering (all cells), annotation (Cluster-
MidWay), subsampling (all cells), and gene collapse (none). This analysis reveals a proportion
of human dendritic cells express Hir7 mRNA.

(D) Serotonin secreted by enteric serotonergic neurons activates LPDC through the 5-HT recep-
tor 7 via a synapse-like mechanism or an indirect pathway that leads to increased expression of
genes crucial for DC-mediated differentiation of IgA+ B cells from precursor IgD+ cells.
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Supplementary Table 1

This table contains detailed information about all the antibodies (1:200 dilution) used in this study.

ANTIBODIES SOURCE IDENTIFIER
Purified anti-mouse CD16/32 Antibody BioLegend Cat# 101302,
RRID:AB_312801
Alexa Fluor® 700 Rat Anti-Mouse CD45 BioLegend Cat# 103128
RRID:AB_493715
Alexa Fluor® 488 Rat Anti-Mouse I-A/I-E BD Biosciences Cat# 562352,
RRID:AB_11151902
PE Mouse anti-Mouse CD64 a and b Alloantigens BD Biosciences Cat# 558455,
RRID:AB_647241
PE-Cy™7 Hamster Anti-Mouse CD11c BD Biosciences Cat# 558079
RRID:AB_647251
CD8 alpha Monoclonal Antibody (5H10), PE-Texas Thermo Fisher Cat# MCD0817
Red Scientific RRID:AB_10374589
APC-Cy™7 Hamster Anti-Mouse CD3e BD Biosciences Cat# 557596
RRID:AB_396759
FITC Rat Anti-Mouse IgA BD Biosciences Cat# 559354,
RRID:AB_397235
PerCP-Cy™5.5 Rat Anti-Mouse CD45R/B220 BD Biosciences Cat# 552771,
RRID:AB_394457
BV421 Rat Anti-Mouse IgD BD Biosciences Cat# 744291,

RRID:AB_2742121

PerCP/Cyanine5.5 anti-mouse CD326 (Ep-CAM) BioLegend Cat# 118219,
RRID:AB_2098647
Alexa Fluor(R) 647 anti-Tubulin beta 3 BioLegend Cat# 801210,
RRID:AB_2686931
Purified (azide-free) F(ab')2 Goat anti-mouse IgM (u BioLegend Cat# 157102,
chain) RRID:AB_2814087
APC anti-mouse CD197 (CCR?7) Antibody BioLegend Cat# 120108,

RRID: AB_389234

Alexa Fluor 488 Rat Anti-Mouse CD83 BD Biosciences Cat# 563539,
RRID: AB 2738268
AF488 Rabbit 5-HT7 Polyclonal Antibody My BioSource Cat# MBS9455759




Supplementary Table 2

The list of primers used for real-time quantitative PCR analyses in this study.

Gene Forward primer Reverse Primer Species
Gapdh |AGG TCG GTG TGAACG GAT TTG TGTAGACCATGTAGT TGAGGT CA  [Mouse
Tubb3 TAG ACC CCAGCG GCAACT AT GTT CCAGGT TCC AAG TCC ACC Mouse
Phox2b |GGG CTAAGT TTC GCAAGC AG CAG TGC TGT CGG GAT CAG TG Mouse
Uchl1 GAT GCT GAA CAAAGT GTT GGC GGAGTT TCC GAT GGT CTG CTT Mouse
Calcb CTC TCA GCACGATAT GGG TCC GCAAGAGATGTTTTT CCTGGTCG  [Mouse
Tact AAG CGG GAT GCT GAT TCC TC TCTTTC GTAGTT CTG CATTGC G Mouse
Fut9 TCG CCCATTTCTAATCGTCTGC |AGACTC CAT TGGACT GAAGACC Mouse
Chat CCATTG TGAAGC GGTTTG GG GCCAGG CGG TTGTTTAGATACA Mouse
Nmu GAG GGAGCT TTG CCG TAT AGT GAT GCA CAA CAG AGG ACA CAA Mouse
Vip AGT GTG CTG TTC TCT CAG TCG GCCATTTTC TGC TAAGGGATTCT Mouse
Gal GGC AGC GTTATC CTG CTAGG CTG TTCAGG GTC CAACCTCT Mouse
Nrg1 ATG GAG ATT TAT CCC CCAGACA |GTT GAG GCACCC TCT GAGAC Mouse
Creb5 AGG ATC TTC TGC CGT CTT GAT GCG CAG CCTTCAGTC TCAT Mouse
Snap25 |CAACTG GAA CGC ATT GAG GAA GGC CAC TAC TCC ATC CTGATTAT Mouse
Nos1 CTG GTG AAG GAACGG GTCAG CCG ATC ATT GAC GGC GAG AAT Mouse
Slc6a3 MmO00438388 m1 Mouse
Th MmO00447557_m1 Mouse
Htr3b CTG TCTACC TGGACC TTT GCG AAC TCATCG TTC CAAACCTCTC Mouse
Hitr4 AGT TCC AAC GAG GGT TTC AGG CAG CAG GTT GCC CAAGAT G Mouse
Htr2b GAA CAAAGCACAACTTCTGAGC |[CCGCGAGTATCAGGAGAGC Mouse
Tph2 GGT TGT CCTTGGATT CTG CTG GCC TGG ATT CGATAT GAAGCAT Mouse
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