Manuscript: Immunofibroblasts regulate lymphotoxin alpha 3 expression in tertiary lymphoid

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

SUPPLEMENTARY INFORMATION

Supplementary Figure Legends

Supplementary Fig. 1. LT expression within salivary glands during TLS formation. (a) gPCR
analysis of Itp 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 B-actin and
expressed as RQ values relative to day 0 mRNA transcripts results. (b) Representative dot plot of flow
cytometry isotype control staining for LTa expression by CD45+ cells in wt and Lta-/- salivary glands
at day 5 p.c. (c) Representative dot plot of flow cytometry staining for surface (S) and intracellular
(IC) LTa expression in wt glands at day 5 p.c. (d) qPCR analysis of Itp mRNA transcripts from wt
(black bars) and Cd3¢ -/- (dark grey bars) salivary glands at day 5, 8 and day 15 p.c. Gene expression
was normalized to housekeeping gene B-actin and expressed as RQ values relative to day 0 mRNA
transcripts results. (e) gPCR analysis of ccl19, ccl21 and cxcl13 mRNA transcripts in pdpn+
fibroblasts from wt (black bars), Ltpr-/- (blue bars) and Lta -/- (grey bars) salivary glands at day 5 p.c.
Gene expression was normalized to housekeeping gene B-actin. (f) tnfra mRNA expression in FACS
sorted CD45-EpCAM-CD31-pdpn+ immunofibroblasts at day 0, 5, 8 and 15 p.c. mMRNA transcripts
were assessed by quantitative real time PCR and normalized to housekeeping gene Pactin. 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), onevay 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
1B and tnfo in CD3+ cells from wt (black bars) and Icosl-/- (white bars) mice at day 5 p.c. Transcripts
were normalized to B-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
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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 B-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 Sjogren’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 Sjogren’s patients. Isotype control staining is also shown. (b-d)
Representative microphotographs of human salivary glands of patients diagnosed with Sjogren’s
syndrome double stained with anti ICOS (brown in b) or ICOSL (brown in ¢ and pink in d) and CD3
(pink in b), CD11lc (pink in c) and PDPN (brown in d). (e-f) Representative RNAscope
microphotographs of human salivary glands of patients with Sjogren’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
Sjogren’s patient salivary gland.

Supplementary Fig. 5. Lymphocytes infiltrating salivary glands of Sjégren’s Syndrome patients
express LTa3. (a) Representative flow cytometry plots showing LTa3 producing CD3+ and CD19+
lymphocytes within mSGs of Sjogren’s patients. Isotype control staining is also shown
Supplementary Fig. 6. LTa expression in serum is not a good predictor of local inflammation within
salivary glands of Sjogren’s patients. (a) Graph showing serum levels of LTa in sicca (clear squares)
and Sjogren’s Syndrome patients. (black squares). Data are representative as mean + s.d., Mann-

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



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

saliva levels of LTa.



a. day 5p.c.
1tB MRNA i Isotype control wt Lta"
w
20 ne S
*% o
1 o O wex g'
(e}
& 10 E
5 4 o
o ®
o RO T e e
ST 10581s w o
s day LTa PE
Y5 - Isotype control
= < = g1
@
s : g S
Q 8 © =
3 s =S 2w
o - o < i - |
T s - NE Al
FsC LTa intracelluar (IC) PE FsC Rabbit IgG PE
d.
day5 day8 day 15
cclt9 mRNA cci21 mRNA oxcl13 mRNA
0025 oot 025 ooy T MRNA
5 oo 5 50
= oot g om0 = o015 *
$ oon 4 B o0 -4
P * 3 oos, b »
& o005 @ & . Noos -
T o
day 5 day 5 day 5 0.5 815

B8 vt pdpn-+ fibroblasts
B LB pdpn+ fibroblasts
D Lta pdpn+ fibroblasts

W pdpn+ fibroblasts



wtday 5p.c
Isotype control for ICOS ab

|
|

CD45APC-CY7

Hamster IgG APC
tB mMRNA tnfa MRNA < pdpn+ fibroblasts
5 3 515

Wi T cells
n.s. OicosH-T cells

Wt
Dlicost

Absolute number. (x10

CD3 BV605

LT PE

Isotype control

LTB+ T cells

[ 13
6o ns  Dlcost

CD3 BV605

Absolute number (x10°3)

Hamster 1gG PE



" 10, I3 MRNA
g B o 8 [ 14
£ N 2] @ . DOlcosk<wt bm
H N E b DOt <icost bm
23 )
14 £ s 2
é* - o

EEESES R e
R &S y 5
& EL S & ESPS



Gated on CD45+ cells Gated on CD3+ cells Gated on CD3+/COS+ cells

i |2 |
] 1§ 3| ¥
2 11 | 9 E
@
| al
&l g1 g
frf R ] [ S co
o o
& = . —_—
al al : CD4FITC
o f o T
g |1l 1 g ‘
2
2 |1 1
- | ke | 1
CD19BV421 ICOS AF700
b. cD3/Icos ¢ CD11c/ICOSL a. ICOSL/ pdpn

o
[ g CDT1or
coll coll ool colls



Isotype

Gated on lymphocytes

Gated on LTa+ cells

CD3PECY7

CD19BV421




20

e}

£1s "

£ -

210

2 —

£s

§ ]

o - S
Ss
b.
Unadjusted model Adjusted model
Coeff £(97,5%C1) palue Coeff §(95%CI) palue
L 087 (0.67, 1.04) 020 -

serum LTa (nG/mL)

Results of univariate analysis (unadjusted model) logistic regression of serum predictors of

Sjogren syndrome.

o ] 5
s
S s
o]
o
o 5
° )
o2 2 ) °
o Empes 9 .
o | Bodmago oo

3
salivary LTa (nG/mL)
Spearman's rank correlation rho



Supplementary Table 1: Saliva proteins in Sjégren’s Syndrome and Sicca patients

SS patients Sicca patients p-value
hGDNF 101 (101-1.18) 101 (1.01-1.01)
cpcpt 7.06 (647~ 7.74) 632(590-6.71)

6.06(5.17-6.98) 543 (4.50-5.90)
CXCLI1 5.18 (2.57-6.12) 3.00 (1.77-4.56)
CXCLY 9.07(7.96 - 11.77) 820 (7.67-9.02)
ccL4 382 (2.56-4.40) 222(181-322)
ccL1o 453 (2.40-5.90) 2.63(1.47-3.39)
IL15RA 0.65 (0.4~ 1.02) 039 (0.36-0.64)
1L 10RB 449(423-523) 432(416-487)
PDLI 222 (1.96-2.84) 2.03(1.68-2.33)
RANKL 229(140-329) 149 (096 - 1.75)
12§ 199 (0.82 090 (055 - 142)
L3 075 0.75 075 (0.75-0.75)
MMP-10 9.06 (7.05 784 (721-8.43)
cDs 395 (331-4.70) 347(3.11-3.82)
MIP-1a 319 (2.13-4.08) 219 (130-3.96)
FisL 3.74(284-454) 3.16(2.64-336)
CXCL10 9.67(7.61 - 12.60) 7.6 (6.18 - 9.80)
cD40 9.18 (3.49 - 10.09) 8.86(8.33-931)
ccLo 6.84 (557 -8.60) 499 (4.06 - 6.33)
LTa 1.00(0.42-2.09) 0.42(0.40-0.78)

Continuous values are expressed as medians (25th-75th percentile)
§Wilcoxon rank-sum test

* Chi-square test



y Table 2: Univariate analysis j model) logistic fon and
multivariate analysis (adjusted model) of saliva predictors of Sjégren's syndrome.

Unadjusted model Adjusted model
Coeff f(97,5%Cl) pvalue Coeff B (95%Cl) pvalue

CCL19  "-034(-0.62,-011) 0.0076 - B
CXCLI1  -024(-048,-0.038) 0.0031 - -
CXCLY  -039(-0.72.-0.10) 0.012 - -
CDCP1  -0.89(-155.-0.32) 0.0042 - -
ILISRA  -220(-420,-0.59) 0.015 - -
PDLI  -L15(-222.-036) 0.016 - -
RANKL ~ -1.16(-1.99,-0.50) 0.0020 - -
Li2p  -072(-130.-025) 0.0061 - -
MMP-10 -0.42 (-0.79. -0.098) 0.016 - -
cDs 067 (~1.30,-0.15) 0.020 - -
MIP-lo -0.34 (-0.69.-0.039) 0.041 - -
FisL 072 (-135,-022) 0011 - -
CXCLI0 020 (-0.40,-0.030) 0.028 - -
CD#0  -058(-1.18.-0.054) 0.041 - -
CCL20  -030(-0.56,-0.076) 0.014

56 (-2.77,-0.66) 0.0031 -3.93(-7.87,-113) 0.020




Supplementary Table 3: Mouse flow cytometry antibodies

Target Fluorochrome | Clone Supplier Panel
CD5 (all isoforms) | PERCPCy55/ | 30-F11 ebiosciences surface
LCA. Ly PECy7)
CyIBVTIL
Podoplanin (gp38) | PEPECY7 | ebios11 | ebiosciences surface
CD31 (PECAM-1) | FITC/PECy7 390 ebiosciences surface.
CD326 (EpCAM) | APC/PECY7 Gss ebiosciences surface
CD3e PECy7 T452C11 | BD biosciences | surface
B220(CD#5R) | PB/APCCy7 | RA3-6B2 | BD biosciences | surface
CD4 eftuor 450 RM4S ebiosciences surface
CDsa PETexasRed | 53-67 | BD biosciences | surface
D15 APC BiolD3 | ebiosciences surface
(1D3)
K11 FITC PKI136 ebiosciences surface
CDIlc PEPECy7 T8 ebiosciences surface
C0s APC/AFT00 | 15F9/C398 Biolegend surface.
4a
TCOSL PE/Biotin HKS3 Biolegend surface
L3 PE/efluor50 | eBiol3A | ebiosciences | mtracelilar
7} AF647 Poly5164 ‘ntracelhular
ITA unconjugated | 2a49-202 LSBio ‘Tntracelhular
118 unconjugated | BBFG Kind gift from | surface.
Prof. Teff
Browning
Donkey anti-rabbit RPE - Southern Biotech | itraceliular
Donkey anti-rabbit APC E Tife surface
Technologies
‘Goat ant-armenian PE ED surface
‘hamster




Supplementary Table 4: Human flow cytometry antibodies

Target Clone Supplier | Panel
CDI5 BVS10 W6D3 Biolegend | surface
CDi4 V500 MSE2 BD Horrizon | surface
Zombie Aqua Biolegend | surface
CDo3 FITC HITIA Biolegend | surface
CD4 PE-dazzles9s | RPA-TH Biolegend | surface
cDs§ PercPCy55 | RPATS surface
CDI6 APCCy7 3G§ Biolegend | surface
CD15 BV605 HIB19 Biolegend | surface
CD36 BV785 STHIL BioLegend | surface
C0S PE Cy7 C3984A Biolegend | surface
Lta (TNF-) PE 35981-11 | Biolegend | itracelfular
Mouse (IgGL K) | PE P36281 | eBioscience | intracelhular
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