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Supplementary information

Results

Expression of Type | IFN-inducible genes in response to pristane treatment is
CD38-dependent and ART2-independent. It has previously been reported that within
2 weeks of pristane treatment there is an increased expression of 1ISGs that is concurrent
with the accumulation of IFN-I-producing CD11b*Ly6C" monocytes in the PC .
Indeed, pristane elicits IFN-1 production, monocyte recruitment and autoantibody
production, which have been shown to be dependent on the Toll-like receptor (TLR) 7
pathway 2. Indeed, the pro-inflammatory pristane-elicited Ly6C"™ monocytes that
infiltrate the peritoneum express high levels of TLR7 and CCR2 . In addition, TLR9
has also been suggested to play a role in the mouse model of pristane-induced lupus,
although its role seems to be more complex than that of TLR7 #°. In our initial
approach, we measured the expression of ISGs in PECs from 2-weeks pristane-treated
WT, Cd38™, Art2”", and Cd38™Art2” mice and compared it to those in PECs from their
control saline-treated counterparts. Pristane-elicited PECs had increased expression of

ISGs, most notably Ccl12 (MCP-5), Ccl2 (MCP-1), Ccl7 (MCP-3), Irf7, I1sg15, and Mx1

1



(Fig. S4). Ccr2 expression was also significantly increased in all 4 groups of pristane-
treated mice, while increased TIr7 expression was only observed in WT mice, and
decreased TIr9 expression was only observed in Cd38™ mice. Importantly, PECs from
2-weeks pristane-treated Cd38” mice had decreased expression of all measured 1SGs
and Tlr9 compared to pristane-elicited WT PECs (Fig. S4e). We also observed similar
statistically-significant differences in gene expression levels between pristane-elicited
Cd38" and Art2” PECs (Fig. S4g). The defective SIG expression signature in Cd38™
PECs correlated with that reported in pristane-elicited TIr7”", Ifnar” and Irf5" PECs
287 "and strongly suggests that CD38 deficiency, but not ART?2 deficiency, alters IFN-

stimulated ISG expression.

Distinct gene expression profile in sorted pristane-elicited Ly6C™ monocytes,
Ly6C'" monocytes/macrophages and Ly6G* neutrophils from WT and Cd38™ mice.
In agreement with previously published studies 2, pristane-elicited Ly6C"™ monocytes
expressed higher levels of TIr7 than any other peritoneal cell subset analysed, including
Ly6C'® monocytes (Fig. S8a). However, no difference was observed in TIr7 gene
expression between WT and Cd38™ mice. Likewise, Ly6C™ monocytes displayed the
highest TIr9 expression out of the 3 PEC populations analysed, with increased
expression in Cd38™ mice (Fig. S8b). In contrast, Grl expression was almost
exclusively detected in Ly6G" neutrophils as expected (Fig. S8c). Moreover, expression
of Tnf-a was higher in neutrophils than in the other cell types and showed an increased
expression in WT mice (Fig. S8d). With regards to ISGs, the expression of Isg15 and
Irf7 were detected primarily in Ly6G" neutrophils, while Mx1 and Ccl2 were detected in
Ly6Chi monocytes with a distinct cell profile (Fig. S8e-h). Thus, expression of 1sg15,
and to a lesser extent Irf7, was increased in cells from pristane-treated WT mice, while

Mx1, and Ccl2 expression was increased in cells from pristane-treated Cd38™ mice. In



contrast, Ly6C' monocytes showed a relatively low expression of all these genes.
Overall, these results suggest that the observed defective secretion of TNF-o by PECs
isolated from 2-weeks pristane-treated Cd38” mice in response to TLR7 agonist R848
was not due to a defective transcription of the Tlr7 gene, and defective secretion of
CCL2 did not reflect diminished transcription of the Ccl2 gene by Cd38™ Ly6C"

monocytes upon pristane treatment.

In vitro chemotaxis of BM Ly6C™ monocytes to CCL2 and CXCL12 is CD38-
independent. Previous studies have shown that chemotaxis of human monocytes to the
FPR ligand fMLP was independent of cADPR, while chemotaxis to the CCR1/CCR5
ligands RANTES and MIP-1, and to the CXCR4 ligand SDF-1, was regulated by
cADPR 2. Unlike the extensive chemotactic studies performed with human monocytes,
those with murine monocytes are limited primarily due to the difficulty in obtaining the
large numbers of highly purified monocytes needed for such analyses. Altered
recruitment of inflammatory Ly6C™ monocytes to sites of Listeria infection in Cd38”
mice could be explained in part by an impaired migration of these cells °, so we

assessed the chemotaxis of mouse monocytes to CCL2 and CXCL12.

We purified Ly6C"™ monocytes from the bone marrow of WT and Cd38" mice
by positive selection using anti-CD115 antibody. Purity was assessed by flow cytometry
and found to be >70% (Fig. S9a). The responses of WT and Cd38" monocytes to
chemoattractants CCL2 and CXCL12 were measured in vitro, and found to be similar
between the two groups (Fig S9b). Therefore, it is unlikely that the reduced
accumulation of Ly6C™ monocytes in the peritoneum of pristane-treated Cd38” mice

was due to an intrinsically defective chemotactic response to these chemokines.



In vivo migration of Ly6G" neutrophils to the peritoneum in response to zymosan
challenge is CD38-independent. WT and Cd38™ mice were injected i.p. with 0.5 mg
of zymosan A following the model of acute self-limited inflammation °, and the in vivo
migratory capabilities of Ly6G™ neutrophils were assessed 4-hours post treatment. In
agreement with previously published data '°, PECs consisted predominantly of Ly6G*
neutrophils during the initiation phase (Fig. S9c). However, no major differences in
frequencies of Ly6G" neutrophils were observed between Cd38™ (83.8% + 0.8) and WT
(81.9% = 2.5) mice (Fig. S9c and S9d). Zymosan-treated mice also had an increased
frequency of peritoneal Ly6C" monocytes (5-10%) compared to untreated control mice
(~1%). Moreover, resident macrophages, which in control mice made up >90% of the
CD11b" cells (Fig. S9c, left panel), sharply decreased in number and frequency
following zymosan treatment. We also measured the frequencies of Ly6G™ neutrophils
in the spleen and peripheral blood of zymosan-treated mice, and no difference was
detected between Cd38” and WT mice (data not shown), suggesting a normal
mobilization of neutrophils from the BM to the periphery in Cd38" mice. Hence, our
data suggest that the trafficking of neutrophils in Cd38” mice is not impaired in the

early phase of this model of acute inflammation.



Target gene
(SwissProt acc. no.)

Forward primer

Reverse primer

Ref./Qiagen Cat. No.

(5°-3) (5°-3)

Ccl7 (Q03366) gatctctgccacgcttctgt | atagcctcctcgacccactt -

Ccl12 (Q62401) gtcctcaggtattggctgga | cactggctgcttgtgattct 1

Ccl2 (P10148) aggtccctgtcatgcttctg | ggatcatcttgetggtgaat !

TIr7 (P58681) gctgtgtggtttgtctggtg | cccctttatctttgetttee 12

TIr9 (Q9EQU3) gaaagcatcacccacaccaa | acaagtccacaaagcgaagg | -2

Isg15 (Q64339) QT01772876
Irf7 (P70434) QT00245266
Mx1 (P09922) QT01064231
Ccr2 (P51683) QT02522849
Tnf (P06804) QT00104006
Ly6g (P35461) QT00529655
Cxcr4 (P70658) QT00249305
Cxcl12 (P40224) QT00161112
Thp (P29037) cggtcgcgtcattttcte gggttatcttcacacaccatga | Primer3 software:

Supplementary Table S1. Primers used for gene amplification in the Q-PCR

experiments
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Supplementary Figure S1. Phenotypic characterization of pristane-elicited
peritoneal Ly6C" cell subsets. (a) Representative flow cytometry plots showing gating
and quadrant strategies for the identification of apoptotic/necrotic peritoneal
Ly6C'°SSC™ (macrophages - macs) and Ly6C"°SSC" (monocytes) cell subsets from
WT, Cd38” and Trpm2” mice at 1-week post-pristane treatment. Frequencies of
Ly6C'°SSC™ macs and Ly6C'°SSC' monocytes are shown as percentages of the parent
CD3'CD19°CD11¢ CD11b*Ly6CP cells. Frequencies of live (AnnV 7-AAD"), early
apoptotic (AnnV*7-AAD"), late apoptotic/dead (AnnV*7-AAD") and necrotic (AnnV 7-
AAD") cells are shown as percentages of the Ly6C'°SSC™ and Ly6C'°SSC'" parent cell

populations. (b) Numbers of early apoptotic, late apoptotic/dead and necrotic



Ly6C"°SSC™ cells from 1-week pristane-treated WT, Cd387 and Trpm2”~ mice. Data are
shown as the mean £ SD (n = 5 mice/group). P values were determined by 2-way

ANOVA with the Dunnett's multiple comparisons test. ***P<0.001 ****P<0.0001.
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Supplementary Figure S2. Phenotypic similarities between pristane-treated Cd38™
and Trpm2"' mice. (a) Representative flow cytometry plots showing gating strategy for
the identification of peritoneal Ly6C" monocytes, Ly6C'® monocytes/macrophages and
Ly6G™ neutrophils from WT, Cd38" and Trpm2"' mice at 2-weeks post-pristane
treatment. Frequencies are shown as percentages of the parent CD3'CD19°CD11¢
CD11b* cells. (b-e) Numbers of total PECs (b), Ly6C™ monocytes (c), Ly6C"
monocytes/macrophages (d) and Ly6G" neutrophils (e) from 2-weeks pristane-treated
WT, Cd38™ and Trpm2"' mice. Data are shown as the mean £ SD (n = 7 mice/group). P

values were determined using a two-tailed Student’s t-test. *P<0.05 **P<0.01.
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Supplementary Figure S3. Phenotypic differences between pristane-treated Cd38"
and Art2”" mice. Representative flow cytometry plots showing gating strategy and
detection of apoptotic (Annexin V*) peritoneal Ly6C™ monocytes, Ly6C'"
monocytes/macrophages and Ly6G" neutrophils from Cd38", Art2” and Cd387Art2™"
mice at 2-weeks post-pristane treatment. Frequencies are shown as percentages of the
parent CD11b" cells. The flow cytometry analysis was carried out using pooled PECs

(n =5 mice/group).
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Supplementary Figure S4. Pristane-induced expression of Type I IFN-stimulated
genes (ISGs) in PECs is CD38-dependent but ART2-independent. (a-h) Q-PCR
analysis of Ccl12, Ccl2, Ccl7, Ccr2, 1rf7, 1sg15, Mx1, TIr9, and TIr7 gene expression in
PECs from 2-weeks pristane-treated vs. non-treated WT mice (a), pristane-treated vs.
non-treated Cd38” mice (b), pristane-treated vs. non-treated Art2”” mice (c), pristane-
treated vs. non-treated Cd38™Art2”" mice (d), pristane-treated Cd38” mice vs. pristane-
treated WT mice (e), pristane-treated Cd38”"Art2”" mice vs. pristane-treated WT mice
(f), pristane-treated Cd38” mice vs. pristane-treated Art2” mice (g), and pristane-
treated Cd38”Art2” mice vs. Art2” mice (h). Data are shown as

logFC [= mean(log2(Groupl)) - mean(log2(Group2)] (n = 4-6 mice/group). Asterisks
represent the significance of the adjusted P values for multiple testing. ***P< 0.0001

**P< 0.001 *P<0.05.
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Supplementary Figure S5. Similar expression of ISGs and TNF-a-regulated genes
in pristane-elicited BM cells from WT and Cd38" mice. Q-PCR analysis of Ccl12,
Ccl2, Ccr2, Cxcl12, Cxcr4, 1rf7, 1sg15, TIr7, TIr9, and Tnf-o gene expression in BM
cells from 2-weeks pristane-treated vs. non-treated WT mice. Data represent the mean
log, of the fold increase relative to gene expression in non-treated WT mice £ SE (n=6

mice/group). P values were determined using a two-tailed Student’s t-test. *P<0.05.
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Supplementary Figure S6. Decreased number of pristane-elicited CCR2* Ly6C™
monocytes in Cd38™ mice. (a, b) Representative flow cytometry plots showing gating
strategy and CCR2 expression level in peritoneal Ly6C™ monocytes, Ly6C"
monocytes/macrophages and Ly6G* neutrophils from WT (a) and Cd38” (b) mice at 2-
weeks post-pristane treatment. Frequencies of CCR2" cells are shown as percentages of
each respective parent population. (c) Numbers of peritoneal CCR2" Ly6C™ monocytes
and Ly6C" monocytes/macrophages from 2-weeks pristane-treated WT and Cd38”"
mice. Data are shown as the mean + SE (n = 4 mice/group) and are representative of 3
independent experiments. P values were determined using a two-tailed Student’s t-test.

*P<0.05.
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Supplementary Figure S7. Gating and sorting strategy to obtain pure pristane-
elicited peritoneal Ly6C™ monocytes, Ly6C'" monocytes/macrophages and Ly6G*
neutrophils from WT and Cd38" mice. PECs were harvested and pooled from 2-
weeks pristane-treated WT and Cd38™ mice (5 mice/group), processed and stained for
flow cytometry analyses as described in Methods. The cell sorting strategy involved the
exclusion of doublet cells (FSC-H vs. FSC-A) and subsequent gating of CD11b" cells
(SSC-A vs. Cd11b) prior to the selection of Ly6C" monocytes, Ly6C'
monocytes/macrophages and Ly6G" neutrophils for cell sorting. The percent purity and
SSC characteristic of each sorted cell population is indicated. In some panels, large-dot
plots are shown to better show the high purity of the post-sort cell populations. Data are

representative of 6 independent experiments. Sorted cells were used for gene expression
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profiling (see Fig. S8) and for in vitro stimulation experiments/cytokine production

(data not shown).
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Supplementary Figure S8. Distinct gene expression profiles between pristane-
elicited peritoneal Ly6C™ monocytes, Ly6C'" monocytes/macrophages and Ly6G*
neutrophils from WT and Cd38" mice. Q-PCR analysis of TIr7 (a), TIr9 (b), Grl (c),
Tnf-a (d), 1sg15 (e), Irf7 (f), Mx1 (g) and Ccl2 (h) gene expression in peritoneal Ly6Chi
monocytes, Ly6C'"® monocytes/macrophages and Ly6G* neutrophils sorted from pooled
PECs harvested from WT (closed bars) and Cd38™ (open bars) mice at 2-weeks post-
pristane treatment (n = 5 mice/group). Data represent the fold increase relative to gene

expression in WT Ly6G* neutrophils (panels a, b, g, and h) or in WT Ly6C" monocytes
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(panels c, d, e, and f). Data are representative of 3 independent experiments (2

experiments for WT vs. Cd38™ and 1 experiment for Art2”" vs. Cd38™).

L
o

WT Cd3g™

BoreMasowCels  coaMcey)

8

B

H

Number of CD115* Ly6C™ Monocytes

b
B
-
Lz
=) 3
* | E
2|1
]
£

co1

[

C
WT Control WT 4 h Zymosan
(| F i, -.Nemmphl y"""_
( - )| Lysc
- monocyles
(n |Macrophages , :
© T a1 | AT L Lyec
T\ of il o LT
Ly6C
Cd38" 4 h Zymosan
L &) =535
\"L:f Ex ; ® 00 Coa o
Q o H
b4 B
o~ * e
LYGC Control 4 h Zym
Figure S9

Supplementary Figure S9. Chemotaxis of BM Ly6C™ monocytes to CCL2 and
CXCL12, and zymosan-induced migration of BM Ly6G" neutrophils to the
peritoneum are CD38-independent. (a) Representative flow cytometry plots showing
gating and frequencies of Cd11b* Ly6C™ monocytes in total BM cells (upper plots),
CD115" cells isolated by immunomagnetic positive selection (middle plots) and the
flow-through (non-bound) BM cells (lower plots) from non-treated naive WT and Cd38"
" mice. (b) Number of isolated WT and Cd38” BM CD115" Ly6C™ monocytes that
chemotaxed to CCL2/MCP-1 and CXCL12/SDF-1 in vitro (closed bars) compared to

non-stimulated cell controls (open bars). Data are representative of >4 independent
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experiments and are shown as the mean £+ SD (n = 3 wells/group). (c, d) Representative
flow cytometry plots showing gating and frequencies of peritoneal Ly6C" monocytes,
Ly6C' monocytes and Ly6G* neutrophils from non-treated naive WT mice (c, left
plot), and from 4-hours zymosan-treated WT (c, right plot) and Cd38™ (d, left plot)
mice. Frequencies are shown as percentages of the parent CD11b" cell populations. The
distribution of resident peritoneal macrophages is indicated in the non-treated naive WT
plot. The frequencies of WT (closed bars) and Cd38™ (open bars) peritoneal Ly6G*
neutrophils from non-treated naive and zymosan-treated mice are graphed (d, right

panel). Data are shown as the mean = SD (n = 3 mice/group).
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Supplementary Figure S10. Images of the non-cropped stain-free and Western blot
membranes generated for the detection of active caspase-3 and phosphor-ERK1/2.
(a) A stain-free blot image of the PVDF membrane acquired prior to Western blotting
of PEC protein extracts from WT and Cd38"" mice at 2-, 4- and 8-weeks post-pristane
treatment, and which was used as the protein loading control. (b) Western blot analysis
of the same membrane shown in panel (a) carried out using a polyclonal antibody
specific for active caspase-3, a 17 kDa protein band indicated by an arrow. (c) Western
blot analysis carried out using the E10 monoclonal antibody specific for phospho-
ERK1/2 (Thr'®/Tyr*®"). The corresponding 42 KDa and 44 KDa bands are indicated by

arrows. (d) Western blot analysis carried out using an antibody specific for total ERK-2.
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The corresponding band is indicated by an arrow. Each lane represents pooled protein

extracts from 3 mice/group.
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Supplementary Figure S11. Images of the non-cropped stain-free and Western blot
membranes generated for the detection of total and phospho-AKT. (a, b) Western
blot analysis of PEC protein extracts from WT and Cd38”" mice at 2-, 4- and 8-weeks
post-pristane treatment carried out using an antibody specific for Phospho-AKT (Ser*”)
(a) and for total AKT (b). (c) A stain-free blot image of the PVDF membrane acquired
prior to Western blotting that was used as the protein loading control. Each lane

represents pooled protein extracts from 3 mice/group.
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Supplementary Figure S12. Images of the non-cropped stain-free and Western blot
membrane generated for the detection of MCL1. (a) Western blot analysis of PEC
protein extracts from WT and Cd38" mice at 2-, 4- and 8-weeks post-pristane treatment
carried out using a polyclonal antibody specific for MCL-1. (d) A stain-free blot image
of the PVDF membrane acquired prior to Western blotting that was used as the protein

loading control. Each lane represents pooled protein extracts from 3 mice/group.
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