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structures in a pathway dependent on ICOS/ICOS-L interaction. 

SUPPLEMENTARY INFORMATION 

Supplementary Figure Legends 

Supplementary Fig. 1. LTβ expression within salivary glands during TLS formation. (a) qPCR 

analysis of ltβ mRNA transcripts from wt (black bars) salivary glands at day 0, 3hours, 6 hours, day 1, 

day 2, day 5, day 8 and day 15 p.c. Gene expression was normalized to housekeeping gene β-actin and 

expressed as RQ values relative to day 0 mRNA transcripts results. (b) Representative dot plot of flow 

cytometry isotype control staining for LTα expression by CD45+ cells in wt and Ltα-/- salivary glands 

at day 5 p.c. (c) Representative dot plot of flow cytometry staining for surface (S) and intracellular 

(IC) LTα expression in wt glands at day 5 p.c. (d) qPCR analysis of ltβ mRNA transcripts from wt 

(black bars) and Cd3ε -/- (dark grey bars) salivary glands at day 5, 8 and day 15 p.c. Gene expression 

was normalized to housekeeping gene β-actin and expressed as RQ values relative to day 0 mRNA 

transcripts results. (e) qPCR analysis of ccl19, ccl21 and cxcl13 mRNA transcripts in pdpn+ 

fibroblasts from wt (black bars), Ltβr-/- (blue bars) and Ltα -/- (grey bars) salivary glands at day 5 p.c. 

Gene expression was normalized to housekeeping gene β-actin. (f) tnfrα mRNA expression in FACS 

sorted CD45-EpCAM-CD31-pdpn+ immunofibroblasts at day 0, 5, 8 and 15 p.c. mRNA transcripts 

were assessed by quantitative real time PCR and normalized to housekeeping gene βactin. RQ values 

were calculated with calibrator day 0 CD45-EpCAM-CD31-pdpn+ fibroblasts. Data are mean  s.e.m 

from two independent experiments with four to six mice analyzed per group. ** p < 0.01; *** p < 

0.001, one-way ANOVA with Dunnett’s multiple comparison test (a and f), one-way ANOVA with 

Tukey’s multiple comparison test (e) and unpaired t test (d). 

Supplementary Fig. 2. Other lymphoid cytokines and immunofibroblast induction are intact in 

Icosl-/- mice. (a) Representative dot plot of flow cytometry isotype control staining for ICOS 

expression by CD45+ cells in wt salivary glands at day 5 p.c. (b) qPCR analysis of mRNA transcripts 

ltβ and tnfα in CD3+ cells from wt (black bars) and Icosl-/- (white bars) mice at day 5 p.c. Transcripts 

were normalized to β-actin and expressed relative to day 0 CD45+ results. (c) Graph showing absolute 

number of podoplanin (pdpn)+ immunofibroblasts in day 5 p.c. salivary glands of wt (black bars) and 

Icosl-/- (white bars) mice. (d) representative flow cytometry plots showing LTβ staining within CD3+ 

T cells in wt and Icosl-/- mice. Graph showing absolute number of LTβ+ T cells in day 5 p.c. salivary 

glands 



of wt (black bars) and Icosl-/- (white bars). Data are mean  s.e.m from two independent experiments 

with four to six mice analyzed per group. n.s. non-significant, unpaired t test. 

Supplementary Fig. 3. Immunofibroblasts in TLS express ICOSL.  (a) Graph showing absolute 

number and percentage of ICOSL+ cells in different cell populations (pdpn+ immunofibroblasts, pdpn- 

cells, CD11c+ dendritic cells, EpCAM+ epithelial cells and CD31+ endothelial cells) within a wt 

salivary gland at day 5 p.c. (b) Quantitative real time PCR analysis of cxcl13 mRNA in wt (black bars), 

Icosl-/- mice reconstituted with wt bone marrow (grey bars) and wt mice reconstituted with Icosl-/- 

bone marrow (white bars). mRNA transcripts were normalized to housekeeping gene β-actin. Data 

shown are mean  s.e.m of two independent experiments with three to five mice analyzed per group. * 

p < 0.05; ** p < 0.01, one-way ANOVA with Tukey’s multiple comparison test (b). 

Supplementary Fig. 4. ICOS/ICOSL expression within salivary glands of Sjögren’s patients. (a) 

Representative flow cytometry plots for ICOS expression in T lymphocytes and its distribution within 

CD4 and CD8 T cells within mSGs of Sjögren’s patients. Isotype control staining is also shown. (b-d) 

Representative microphotographs of human salivary glands of patients diagnosed with Sjögren’s 

syndrome double stained with anti ICOS (brown in b) or ICOSL (brown in c and pink in d) and CD3 

(pink in b), CD11c (pink in c) and PDPN (brown in d). (e-f) Representative RNAscope 

microphotographs of human salivary glands of patients with Sjögren’s syndrome with PDPN (red), 

CD11c (yellow) and ICOSLRNA (e) or DapBRNA (f) (green). (g) Graph showing absolute number and 

percentage of ICOSLRNA+ cells in pdpn+ immunofibroblasts and CD11c+ dendritic cells in with 

Sjögren’s patient salivary gland. 

Supplementary Fig. 5. Lymphocytes infiltrating salivary glands of Sjögren’s Syndrome patients 

express LTα3. (a) Representative flow cytometry plots showing LTα3 producing CD3+ and CD19+ 

lymphocytes within mSGs of Sjögren’s patients. Isotype control staining is also shown 

Supplementary Fig. 6. LTα expression in serum is not a good predictor of local inflammation within 

salivary glands of Sjögren’s patients. (a) Graph showing serum levels of LTα in sicca (clear squares) 

and Sjögren’s Syndrome patients. (black squares). Data are representative as mean  s.d., Mann-

Whitney test. (b) Univariate analysis showing that serum LTα cannot be used as a predictor value for 



Sjögren’s Syndrome. (c) Spearman’s correlation test shows lack of correlation between serum and 

saliva levels of LTα. 
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