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Role of SIRPa in Homeostatic Regulation of T Cells and Fibroblastic
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Signal regulatory protein a (SIRPa), is an immunoglobulin superfamily protein that is predominantly
expressed in macrophages and dendritic cells (DCs), especially CD4* conventional DCs (cDCs). In this
study, we demonstrated that, in addition to the reduced number of CD4* ¢cDCs, the number of T cells was
significantly decreased in the spleen of Sirpa”’ mice, in which full-length of SIRPe protein was
systemically ablated. The size of the T cell zone was markedly reduced in the spleen of Sirpa” mice. In
addition, Sirpa™ mice revealed a marked reduction of CCL19, CCL21, and IL—7 expression, which are
thought to be important for homeostasis of T cells in the spleen. Consistently, the abundance of
fibroblastic reticular cells (FRCs), a subset of stromal cells in the T cell zone, was markedly reduced in the
spleen of Sirpa™ mice compared with Sirpa” mice. Moreover, we demonstrated that the mRNA
expression of Lymphotoxin (LT) e, LTB, and LIGHT was significantly reduced in the spleen of Sirpa™
mice. These data thus suggest that SIRPa is essential for steady-state homeostasis of T cells and FRCs in
the spleen.

The spleen and lymph nodes (LNSs) are classified as secondary lymphoid organs (SLOs), where innate and
adaptive immune responses take place [21]. Various types of immune cells including T cells, B cells, and
dendritic cells (DCs), as well as non-hematopoietic stromal cells, are thought to provide microenvironments to
initiate critical interactions between these cells in SLOs [21]. In the spleen, the white pulp consists of the T cell
zone, B cell follicles, and their surrounding marginal zones [4,18]. Trafficking and positioning of lymphocytes
are thought to be regulated by homeostatic chemokines and cytokines, which are produced by distinct stromal
cells in the white pulp of the spleen. For instance, fibroblastic reticular cells (FRCs) extend throughout the T cell
zone in the white pulp and secrete CCL19 and CCL21, which are ligands for CCR7* naive T cells [15]. FRCs
also produce I1L-7, which maintains survival and proliferation of naive T cells in the spleen [13]. By contrast, in
the B cell follicles, follicular dendritic cells produce CXCL13 to attract CXCR5* B cells into the follicles [9,21].
Production of these homeostatic chemokines is largely regulated by lymphotoxin (LT) B receptor (LTBR)
signaling, in which LTaip.-expressing hematopoietic cells interact with stromal cells, suggesting that the
interaction between hematopoietic cells and non-hematopoietic cells is important for T cell homeostasis.
However, the molecular basis for such homeostatic regulation of T cells, as well as of stromal cells, in the spleen
remains unclear.

Signal regulatory protein o (SIRPa) is a transmembrane protein that comprises three Ig-like domains in its
extracellular region and immunoreceptor tyrosine-based inhibition motifs that mediate the binding of protein
tyrosine phosphatases Shpl and Shp2 in its intracellular region [2,17]. The extracellular region of SIRPa
interacts with its ligand CD47, and such interaction plays important roles in both hematological and
immunological regulation [2,17,22]. Among immune cells, SIRPa is predominantly expressed on DCs,
especially CD4* conventional DCs (cDCs) [25], macrophages and monocytes, while it is not detectable in T or B
cells [17]. In contrast, CD47 is ubiquitously expressed in both hematopoietic cells as well as non-hematopoietic
cells including T cells and stromal cells. We previously demonstrated that the mice that express a mutant form of
SIRPa lacking most of the cytoplasmic region (SIRPa MT mice) manifested a significant reduction of CD4*
cDCs in the spleen [25]. Moreover, the size of the T cell zone as well as the number of CD4* T cells were
markedly reduced in the spleen of SIRPa MT mice [26]. Indeed, the expression of CCL19 and CCL21 was also

Phone: +81-78-382-5600 Fax: +81-78-382-5619 E-mail: matozaki@med.kobe-u.ac.jp
E22



HOMEOSTATIC REGULATION OF T CELLS AND STROMAL CELLS BY SIRPa

decreased in the mutant mice [26], suggesting that SIRPa is important for the development of the T cell zone as
well as the expression of CCL19 and CCL21 in the spleen. However, the detailed mechanism by which SIRPa
regulates the steady-state homeostasis of T cells, as well as of chemokine expression, in the spleen, has remained
unclear. In addition, since SIRPa MT mice were not SIRPa-null mutant mice, their phenotypes might not be
attributable to the simple ablation of SIRPa function.

Thus, we have generated the mice, in which full-length of SIRPa protein is systemically ablated (Sirpa™
mice). By using Sirpa’ mice, we here examined the role of SIRPa in the homeostatic regulation of T cells and
FRCs in the spleen.

MATERIALS AND METHODS

Animals

Sirpa” mice were generated from C57BL/6J mice [32]. CMV-Cre mice from the Jackson Laboratory (Bar
Harbor, ME, USA) were crossed with Sirpa® mice, and the resulting Sirpa™; CMV-Cre (Sirpa™) descendants
were studied. Sex- and age-matched mice at 8 to 12 weeks of age were used for experiments in this study. Mice
were bred and maintained at the Institute of Experimental Animal Research of Kobe University Graduate School
of Medicine under specific pathogen—free conditions and all animal experiments were performed according to
Kobe University Animal Experimentation Regulations.

Antibodies and reagents

An fluorescein isothiocyanate (FITC)-conjugated monoclonal antibody (mAb) to B220 (RA3-682); a
phycoerythrin (PE)-conjugated mAb to CD4 (RM4-5); and an allophycocyanin (APC)-conjugated mAb to
CD11c (HL3) were obtained from BD Biosciences (San Jose, CA, USA). An FITC—conjugated mAb to Thyl.2
(53-2.1); a PE-conjugated mAb to F4/80 (BM8); purified mAbs to CD16/32 (93) and podoplanin (Pdpn)
(eBi08.1.1); a biotin-conjugated mAb to Thy1.2 (30-H12) were obtained from eBioscience (San Diego, CA). An
FITC—conjugated mAb to CD172a (P84); an Alexa-488-conjugated mAb to CD3¢ (17A2); A PE-conjugated
mADb to CD31 (MEC13.3); a peridinin chlorophyll protein complex (PerCP)-cyanine (Cy)5.5-conjugated mAb to
CD45 (30-F11) and Ter119 (TER119); an APC-conjugated mAb to Pdpn (8.1.1); an APC-Cy7-conjugated mAb
to B220 (RA3-6B2); a brilliant violet 421-conjugated CD11b (M1/70); a brilliant violet 510-conjugated mAb to
CD8a (53-6.7); and Zombie Aqua Fixable Viability Kit were obtained from BioLegend (San Diego, CA).
Cy3-conjugated donkey polyclonal antibodies (pAbs) to goat IgG and hamster IgG, and Cy3-conjugated
streptavidin were from Jackson ImmunoResearch Laboratories (West Grove, PA). Goat anti-mouse CCL21 and
CXCL13 pAbs were purchased from R&D Systems (Minneapolis, USA). Propidium iodide (PIl) was obtained
from Sigma-Aldrich (St. Louis, MO, USA).

Cell preparation and flow cytometry

Cell suspensions were prepared from the spleen as described previously with minor modifications [6,25]. For
preparation of splenocytes, the spleen was minced and then digested with RPMI 1640 (Wako, Osaka, Japan)
containing 1 mg/mL collagenase 1V (Worthington Biochemical, Lakewood, NJ), 40 pug/mL DNasel (Roche,
Manheim, Germany), and 2% fetal bovine serum (FBS) for 20 minutes at 37°C. For preparation of stromal cells
in the spleen, the spleen was cut into small pieces and digested for 30 minutes with RPMI 1640 (Wako)
containing 0.2 mg/mL collagenase P (Roche, Manheim, Germany), 0.8 mg/mL Dispase Il (Roche, Manheim,
Germany), 100 pg/mL DNasel (Roche), and 2% FBS for 20 minutes at 37°C. The undigested fibrous material
was removed by filtration through a 70 um nylon mesh, and red blood cells in the filtrate were lysed with pharm
lyse buffer (BD Biosciences). The remaining cells were washed twice with FACS buffer containing 2% FBS and
2 mM EDTA in phosphate buffered saline (PBS). For flow cytometric analysis, cells were first incubated with a
mAb specific for mouse CD16/32 to prevent nonspecific binding of labeled mAbs to Fcy receptors and were
thereafter labeled with specific mAbs, and then subjected to flow cytometric analysis with the use of an
FACSVerse (BD Biosciences, San Jose, CA, USA). All data were analyzed with FlowJo X software (FlowJo.
Inc).

Immunohistofluorescence analysis

For immunohistofluorescence analysis, the spleen was directly embedded in optimal cutting temperature
compound (Sakura Fine Technical, Tokyo, Japan) and immediately frozen in isopentane cooled with liquid
nitrogen, followed by cutting into 7 um sections by a Cryostat (Leica, Wetzlar, Germany) and dried up by cold
wind for 30 minutes. All sections were fixed with cold acetone (for Thyl1.2, CCL21, and CXCL13 staining) or
methanol (for Pdpn staining) for 10 minutes. Sections were then incubated for 1 h at room temperature in
blocking solution (5% BSA in PBS) followed by staining with primary Abs diluted in blocking solution
overnight at 4°C. They were then washed with PBS, stained with Cy3- or FITC- conjugated Abs diluted in
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blocking solution for 1 h at room temperature before acquiring the image with a BX-51 microscope (Olympus,
Tokyo, Japan). The images were then processed with Adobe Photoshop software (Adobe Systems, San Jose,
USA). For measurement of areas for the Thyl.2*, B220*, CCL21*, CXCL13*, or Pdpn* area in the spleen, the
values for positively stained regions from each section were obtained and averaged by the use of Imagel
software (National Institute of Health, Bethesda, MD, USA).

Preparation of cDNA and quantitative real-time PCR

Total RNA was extracted from the freshly isolated spleen using Sepasol (Nacalai, Kyoto, Japan) and RNeasy
mini kit (Qiagen, Hilden, Germany) according to the manufacturer’s instructions. The first-strand cDNA was
synthesized from 1 pg total RNA using the QuantiTect Reverse Transcription kit (Qiagen) according to the
manufacturer’s instructions. cDNA fragments of interest were amplified using the QuantiTect SYBR Green PCR
kit (Qiagen) on LightCycler 480 (Roche Applied Science, Penzberg, Germany) in 96-well or 384-well plates
(Roche Diagnostics). The amplification results were analyzed by the use of LightCycler 480 software (Roche
Applied Science) and then normalized to Gapdh levels for each sample. Primer sequences for quantitative
real-time PCR were as follows: Gapdh, forward: 5-AGGTCGGTGTGAACGGATTTG-3, reverse:
5’-TGTAGACCATGTAGTTGAGGTCA-3’; Ccl2l, forward: 5’-ATCCCGGCAATCCTGTTCTC-3’, reverse:
5’-GGGGCTTTGTTTCCCTGGG-3’; Ccl19, forward: 5’-GGGGTGCTAATGATGCGGAA-3’, reverse:
5’-CCTTAGTGTGGTGAACACAACA-3’; Cxcl13, forward: 5’-GGCCACGGTATTCTGGAAGC-3’, reverse:
5’-GGGCGTAACTTGAATCCGATCTA-3’; 17, forward: 5’-GATAGTAATTGCCCGAATAATGAACCA-3’,
reverse: 5’-GTTTGTGTGCCTTGTGATACTGTTAG-3’; Lta, forward: 5>-TCCACTCCCTCAGAAGCACT-3’,
reverse: 5’-AGAGAAGCCATGTCGGAGAA-3’; Lth, forward: 5-TGCGGATTCTACACCAGATCC-3’,
reverse: 5’-ACTCATCCAAGCGCCTATGA-3’; Tnfsfl4 (LT-like, exhibits inducible expression and competes
with HSV glycoprotein D for herpes virus entry mediator, a receptor expressed by T lymphocytes [LIGHT]),
forward: 5>-CAACCCAGCAGCACATCTTA-3’, reverse: 5’-ATACGTCAAGCCCCTCAAGA-3".

Statistical analysis
Data are presented as means =SE and were analyzed by Student’s t test with the use of Prism6 software
(GraphPad Software, Inc. USA). A P value of <0.05 was considered statistically significant.

RESULTS

Marked reduction of CD4* cDCs and T cells in the spleen of Sirpa~- mice

To examine the impact of SIRPa ablation on hematopoietic cells in the spleen, we examined the population
of hematopoietic cells in the spleen of Sirpa” mice, in which full-length SIRPa. protein was systemically ablated
from the mice. Similar to the result from SIRPa MT mice [11], the weight of the spleen at 9 weeks of age was
significantly increased in Sirpa™™ mice compared with control Sirpa” mice (Figure 1A). In the spleen, DCs are
classified into two major populations, namely plasmacytoid DCs (pDCs) and cDCs. pDCs play an important role
in type 1 interferon production upon viral infection, whereas cDCs are thought to be professional
antigen-presenting cells that interact with T cells during immune responses [19]. cDCs are further subdivided
into CD4* (CD4*CD8a."), CD8* (CD4CD8a*), and double-negative (DN, CD4 CD8a") cDCs, based on the
expression of CD4 and CD8a. [25]. As we have recently demonstrated [32], flow cytometric analysis showed that
the frequency, as well as the absolute number, of cDCs in the spleen of Sirpa” mice were significantly reduced
compared with those in control Sirpa” mice (Figure 1B). In contrast, the frequency and the absolute number of
pDCs subsets in the spleen of Sirpa™ mice were similar to those of Sirpa” mice (Figure 1B). Among c¢DCs
subsets, the proportion and the absolute number of CD4*cDCs were markedly reduced in the spleen of Sirpa’
mice compared with Sirpa® mice, while those of CD8* cDCs and DN c¢DCs subsets in the spleen of Sirpa™
mice were comparable to Sirpa” mice (Figure 1C). These phenotypes are identical to those of SIRPa MT mice
[25]. Among mature hematopoietic cell lineages in the spleen, SIRPa is also expressed in macrophages and
monocytes, defined as CD11b*F4/80* and CD11b*F4/80~ cells within B220-CD11c cells, respectively [32]. We
found that the frequency and the absolute number of these cells in the spleen were similar between Sirpa” and
Sirpa” mice (Figure 1D).

We next examined the T cell population in the spleen of Sirpa’ mice. Quantitative
immunohistofluorescence analyses of T cells (Thy1.2*) and B cells (B220*) in Sirpa™ mice revealed that the
area of the Thy1.2* T cell zone was significantly reduced in the spleen of Sirpa” mice (Figure 1E). Consistently,
the absolute number of CD4* T cells or CD8* T cells was significantly decreased in the spleen of Sirpa” mice
compared with that apparent for Sirpa” mice (Figure 1F). In contrast, the size of the B cell zone as well as the
absolute number of B cells in the spleen of Sirpa’- mice were similar to those of Sirpa” mice (Figures 1, E and
F).
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Figure 1. Marked reduction of CD4* ¢cDCs and T cells in the spleen of Sirpa” mice. (A) Weight of the spleen of Sirpaff
or Sirpa™ mice at 9 weeks of age. Data are means +SE from six mice per group. *** p < 0.001 (Student’s t test). (B-D)
Splenocytes isolated from Sirpa™ or Sirpa™~ mice were stained for CD4, CD8o, CD11c, CD11b, F4/80 and B220 as well
as with Pl and were then analyzed by flow cytometry. (B) Frequency of cDCs (CD11c¢"9"B2207) and pDCs
(CD11c"B220*) among PI~ live cells from the spleen of Sirpa™ or Sirpa™™ mice (left panel). The absolute number of
total cDCs and pDCs were shown (right panel). Data are means +SE of values from total three mice per group in three
independent experiments. * p < 0.05 (Student’s t test). (C) Frequency of CD4*(CD4*CD8a"), CD8* (CD4 CD8u*), and
DN (CD4 CD8a") cDC subsets among CD11c"9"B220" cells (left panel). The absolute number of total CD4*, CD8*, and
DN cDCs were shown (right panel). Data are means +SE of values from total three mice per group in three independent
experiments. *** p < 0.001 (Student’s t test). (D) Frequency of macrophages (Mac: CD11b*F4/80*) and monocytes
(Mono; CD11b*F4/807) among CD11¢B220~ cells from the spleen of Sirpa” or Sirpa™™ mice (left panel). The absolute
number of total macrophages and monocytes were shown (right panel). Data are means £SE of values from total three
mice per group in three independent experiments. (Student’s t test). (E) Frozen sections of the spleen from Sirpa® or
Sirpa™” mice were stained with mAbs to Thy1.2 (red) and B220 (green). Images are representative of three mice per
group. Scale bar, 1 mm. The area for Thy1.2* area and B220* area were measured per each image (right panel). Data are
means +SE of values from three mice per group with three fields of view for each sample. ** p < 0.01 (Student’s t test).
(F) Splenocytes isolated from Sirpa” or Sirpa™™ mice were stained for CD4, CD8o, CD3g, and B220 as well as with Pl
and were then analyzed by flow cytometry. The absolute number of CD3¢ B220* (B cells), CD4*CD8a CD3¢* (CD4* T
cells), or CD4-CD8u*CD3¢* (CD8* T cells) among PI-cells from the spleen of Sirpa®f or Sirpa™~ mice was shown. Data
are means £SE of values from three mice per group in three independent experiments. * p < 0.05; *** p < 0.001
(Student’s t test).

Reduced expression of CCL19, CCL21, and IL-7 in the spleen of Sirpa” mice

The smaller size of the T cell zone and the reduced number of T cells in the spleen of Sirpa” mice suggested
that homing or survival of T cells is impaired. The amounts of CCL19 and CCL21 are necessary for attraction
and retaining of naive T cells into T cell area of the spleen [27]. On the other hand, the production of CXCL13 is
crucial for homing of B cells into the B cell zone of the spleen [8]. We found that the expression levels of Ccl19
and Ccl21 mRNAs were significantly reduced in the spleen of Sirpa”-mice compared with Sirpa™ mice (Figure
2A). IL-7 is required for the proliferation and survival of naive T cells [13,28]. We also found that the expression
level of 117 mRNA was markedly reduced in the spleen of Sirpa™ mice compared with that of Sirpa™ mice
(Figure 2A). Immunohistofluorescence analysis showed that a significant reduction of CCL21 staining in the
spleen of Sirpa™ mice compared with Sirpa” mice (Figure 2B). By contrast, the intensity of CXCL13 staining
in the spleen was comparable between Sirpa-and Sirpa” mice (Figure 2C).
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Figure 2. Reduced expression of CCL19, CCL21,
and IL-7 in the spleen of Sirpa’ mice. (A)
Quantitative real time—PCR analysis of CCL19
(Ccl19), CCL21 (Ccl21), or IL-7 (117) mRNA in
the spleen of Sirpa® or Sirpa™~ mice. The amount
of each mRNA was normalized by that of
GAPDH mRNA and expressed as fold increase
relative to the value for Sirpa” mice. Data are
means *SE of values from total three mice per
group. *** p < 0.001 (Student’s t test). (B) Frozen
sections of the spleen from Sirpa” or Sirpa™~
mice were stained with pAb to CCL21 (red) and a
mAD to B220 (green). Images are representative
of three mice per group (left panel). Scale bar, 1
mm. The area for CCL21 was measured per each
image (right panel). Data are means +SE of values
from three mice per group with three fields of
view for each sample. * p < 0.05 (Student’s t test).
(C) Frozen sections of the spleen from Sirpa™ or
Sirpa™ mice were stained with pAb to CXCL13
(red) and a mAb to Thyl.2 (green). Images are
representative of three mice per group (left panel).
Scale bar, 1 mm. The area for CXCL13 was
measured per each image (right panel). Data are
means +SE of values from three mice per group

with three fields of view for each sample.
(Student’s t test).

In SLOs, stromal cells are known to be essential for the maintenance of hematopoietic cells. In particular,
FRCs express CCL19, CCL21, and IL-7 for attraction of naive T cells to the white pulp [28], implicating that
FRCs are indispensable for the maintenance of T cells in the spleen. By use of flow cytometry, CD45" Ter119
non-hematopoietic cells in the spleen were classified into three subsets of stromal cells on the basis of the
surface expression of Pdpn and CD31 [5], namely CD31Pdpn* (FRCs), CD31*Pdpn~ (blood endothelial cells,
BECs), and CD31~ Pdpn~ (double-negative cells, DNCs), respectively (Figure 3A). We found that the expression
of SIRPa was negative in all splenic stromal cell subsets in the spleen (Figure 3A). We next examined the size
of FRCs area in the spleen of Sirpa™ mice. Immunohistofluorescence analyses revealed that the staining for
Pdpn, a mucin-type transmembrane glycoprotein and a marker for FRCs [21], was markedly reduced in the
spleen of Sirpa™ mice compared with that of Sirpa” mice (Figure 3B).
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Figure 3. Reduction of FRCs in the spleen of Sirpa” mice. (A) Splenocytes isolated from Sirpa” mice were stained for
CD45, Ter119, CD31, Pdpn, and Aqua, as well as SIRPa or with isotype control antibody, and were then analyzed by
flow cytometry. Aqua- live cells were gated on Ter119CDA45™ cells and were further divided into FRC (CD31~Pdpn*),
BEC (CD31* Pdpn-), and DNC (CD31~ Pdpn~) (left panel). The expression of SIRPo. (open traces) or isotype control
(filled traces) within FRC, BEC, and DNC was shown (right panel). Numbers indicate the frequency of cells in each gate.
Data are representative of two independent experiments. (B) Frozen sections of the spleen from Sirpa™ or Sirpa™ mice
were stained with mAbs to Pdpn (red) and to B220 (green). Images are representative of three mice per group (left panel).
Scale bar, 200 um. The area for Pdpn was measured per each image (right panel). Data are means +SE of values from
three mice per group with three fields of view for each sample. * p < 0.05 (Student’s t test).
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Reduced expression of TNFR and LTBR ligands in the spleen of Sirpa”- mice

Tumor necrosis factor receptor (TNFR) and LTPR signaling are known to regulate the development of the T
cell zone in the spleen [23]. Thus, we next examined the expression of TNFR or LTBR ligands in the spleen of
Sirpa”’mice. LT consists of either a soluble form (LTas) or a membrane-anchored form (LTasp2), which binds
TNFR or LTBR, respectively [14]. LIGHT (TNFSF14) also binds to LTBR with high affinity. LT and LIGHT are
thought to be important for CCL19 or CCL21 production from FRCs [24,31]. We found that mRNA expression
levels of LTa, LTP, and LIGHT were markedly decreased in the spleen of Sirpa”’ mice compared with that of
Sirpa® mice (Figure 4).

'g Figure 4. Reduced expression of LTa, LT, and LIGHT in the spleen of
< % 1.5 sk sk ok [ Sirpa* Sirpa” mice. Quantitative RT-PCR analysis of lymphotoxin a (Lta),
Z0 W Sirpa- lymphotoxin f (Ltb), or LIGHT (Tnfsf14) mRNA in the spleen of Sirpa”
go 10 or Sirpa’ mice. The amount of each mRNA was normalized by that of
23 GAPDH mRNA and expressed as fold increase relative to the value for
T % 0.5 Sirpaf® mice. Data are means +SE of values from total six mice per
& £ 0 group examined in three independent experiments. *** p < 0.001

o Lta Ltb Tnfsf14 (Student’s t test).

DISCUSSION

In the present study, we demonstrated that SIRPa null-mutant (Sirpa) mice manifested marked reduction of
CD4* or CD8" T cells in the spleen. Consistently, the Thy1.2* T cell zone was also reduced in the spleen of
Sirpa mice. Such phenotype was identical to that observed in SIRPa MT mice [26], in which only cytoplasmic
region of SIRPa protein was ablated [10]. Thus, as we previously described [26], we here confirm that SIRPa is
indeed indispensable for homeostasis of T cells in the spleen. Moreover, it is now suggested that phenotypes of
SIRPa MT mice are indeed attributable to loss of SIRPa function, particularly signaling downstream of SIRPa
mediated by Shpl or Shp2.

We also demonstrated that the expression of CCL19, CCL21, and IL-7, all of which are produced by FRCs
and thought to be essential for the attraction and survival of naive T cells, was significantly reduced in the spleen
of Sirpa’ mice. Furthermore, the size of the Pdpn* FRC area was markedly reduced in the spleen of Sirpa’
mice. Therefore, impaired homeostasis of T cells in the spleen of Sirpa” mice is likely attributable to reduced
population of FRCs that produce these chemokines. By contrast, we here showed that the expression of SIRPa is
minimal in splenic FRCs. Given that the expression of SIRPa is also minimal in T cells [17], SIRPa is unlikely
required in a cell autonomous manner for homeostatic regulation of T cells or FRCs in the spleen.

We previously demonstrated that, by use of bone marrow chimera mice, hematopoietic SIRPa is likely
important for maintenance of T cells in the spleen [26]. Indeed, the generation of stromal cells is thought to
require interaction of hematopoietic cells with mesenchymal cells [3]. For instance, during the fetal development
of the SLOs, CD3 CD4* lymphoid tissue-inducer (LTi) cells interact with mesenchymal precursors to generate
stromal cells [3]. LTi cells are also present in the adulthood SLOs and are implicated to be important for
maintenance of the SLO organization [12]. Thus, loss or dysfunction of a certain type of hematopoietic cells,
such as SIRPa-expressing DCs or LTi cells, might be a cause for the reduction of FRCs and T cells in the spleen
of Sirpa~ mice.

We here showed that Sirpa™ mice displayed reduced expression of LTo, LTB, and LIGHT in the spleen.
Mice lacking LTa, LT, and LTBR revealed the small size of the white pulp of the spleen [1,7,30]. In addition,
the expression of CCL21 was significantly decreased after treatment with antagonists for LTBR and LT in the
spleen [23]. Thus, reduced expression levels of LTa, LTP, and LIGHT were likely a cause for reduction of FRCs
in the spleen of Sirpa™ mice. LTa and LTP are expressed on T cells and B cells, as well as on cDCs or LTi cells
[12,16]. Of note, we previously showed that the mRNA expression levels of LTa and LT in isolated T cells or
B cells isolated from SIRPa MT spleen did not differ from those of wild-type spleen [26]. Given that the number
of T cells, but not B cells, was reduced in the spleen of Sirpa” mice, the reduction of LTa and LTP expression
was most likely attributable to the reduced number of T cells in the spleen of Sirpa~- mice. Moreover, given the
expression of LIGHT on T cells and DCs [20,29], the reduction of T cells and DCs may also reduce its
expression in the spleen of Sirpa™ mice. In addition, the reduced expression of LTo and LT in LTi cells might
result in the generation of stromal cells such as FRCs in the spleen of these mutant mice. Further investigation is
obviously required to determine the precise mechanism by which SIRPa regulates homeostasis of T cells and
FRCs in the spleen.
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