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Objective: This study aimed to investigate the expression condition of a
proliferation-inducing ligand (APRIL) in lacrimal gland lesions of patients with
IgG4-associated ophthalmic diseases (IgG4-ROD) and mucosa-associated
lymphoid tissue (MALT) lymphoma.

Patients and methods: Fifteen patients with IgG4-ROD, 3 with MALT lymphoma,
and 1 with elevated IgG4 with lacrimal gland lesions, treated in West China
Hospital of Sichuan University from April 2022 to November 2023, were included.
Immunofluorescence staining was used to detect the expression of APRIL in the
specimen of lacrimal gland.

Results: The average expression level of APRIL in patients with lacrimal gland
lesions of IgG4-ROD and MALT lymphoma were 8471.12 pixels/HPF and 2950.78
pixels/HPF respectively. The positive rates of APRIL were 10.49% and 7.23%
respectively. CD138 and APRIL were colocalized, and the positive rate of their
colocalization was 8.83%, and the positive areas of colocalization coincidence
was 946.84 pixels/HPF in patients with IgG4-ROD. CD20 and APRIL were
colocalized, and the positive rate of their colocalization was 7.04%, and the
positive areas of colocalization coincidence was 949.78 pixels/HPF in patients
with MALT lymphoma. We also found that the expression level and the positive
rate of APRIL were positively correlated with the level of serum IgG4 in IgG4-
ROD patients (r=0.5820, P=0.029; r= 0.6261, P=0.017; respectively). In addition,
the positive rate and the positive areas of CD138 and APRIL colocalization were
also positively correlated with serum 1gG4 level (r=0.6420, P=0.013; r= 0.5673,
P=0.034; respectively).

Conclusion: APRIL is highly expressed in lacrimal gland lesions of patients with
IgG4-ROD and MALT lymphoma. This overexpression may facilitate the
enrichment of CD138" plasma cells and is associated with elevated serum
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IgG4 levels in patients with IgG4-ROD. Additionally, it may promote the
proliferation of CD20* B lymphocytes in patients with MALT lymphoma.APRIL
may play a certain role in the possible transformation of 1gG4-ROD into

MALT lymphoma.

lacrimal gland, mucosa-associated lymphoid tissue (MALT) lymphoma, IgG4-related
ophthalmic disease (IgG4-ROD), a proliferation inducing ligand (APRIL),
immunoglobulin G4 (IgG4)

1 Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a complex
immune-mediated inflammatory condition that has the potency to
impact numerous organ systems (1). Specifically, when the eye is
affected, it is called immunoglobulin G4-related ophthalmic disease
(IgG4-ROD). Numerous studies confirmed the involvement of T
cell subsets (2-4), plasma blast cells (5), B cells (6), macrophages
(7), eosinophils (8) and mast cells (9) in the pathological processes
of IgG4-RD. The disease was characterized by the activation of type
2 helper T cells and regulatory T cells, leading to the production of
cytokines that promote fibrosis and an increased synthesis of
Immunoglobulin G4 (IgG4) and IgE (10). The main pathological
features of IgG4-RD include infiltration of IgG4" plasma cells,
tumor-like growth, matted fibrosis, and obliterative phlebitis (11).
While occlusive phlebitis is rare in IgG4-ROD patients (12),
collagen fibrosis is commonly observed in lacrimal gland lesions
(11, 13).

A proliferation-inducing ligand (APRIL) is expressed in various
immune cells, including neutrophils, eosinophils, and macrophages
(14-16). It serves several physiological functions, such as inducing
immunoglobulin class switching and promoting the survival of
plasma cells (17). These effects are mediated through two distinct
APRIL signaling receptor pathways: transmembrane activator and
calcium regulator with cyclophilin coupling (TACI) and B cell
maturation antigen (BCMA) (18). Additionally, APRIL requires
binding to receptors for heparan sulfate proteoglycans (HSPG) to
effectively transmit signals to plasma cells (19, 20). Moreover,
studies found that APRIL was highly expressed in submandibular
gland and renal tissue lesions in IgG4-RD patients, which may act
on CD138" plasma cells to promote the enrichment of CD138 *
plasma cells (21). And APRIL increased in gastric MALT
lymphoma, which may act on CD20" B lymphocytes to promote
CD20" B lymphocyte proliferation (22). IgG4-RD could the
potential to evolve into MALT lymphoma (23, 24). The
association of IgG4-RD with MALT lymphoma has also been
gradually noted and studied.

Therefore, we conducted this trial to investigate the expression
and function of APRIL in lacrimal gland lesions of IgG4-ROD and
MALT lymphoma.

Frontiers in Immunology

2 Patients and methods
2.1 Patients information

We included lacrimal gland specimens from 15 cases of IgG4-
ROD, 3 cases of MALT lymphoma, and 1 case of MALT lymphoma
with elevated IgG4 levels, all of which were diagnosed through
immunohistochemistry and molecular pathology. All patients
underwent lacrimal gland lesion resection at West China Hospital
of Sichuan University from April 2022 to November 2023. Clinical
data and fasting serum IgG4 levels in the morning before treatment
were also collected. This study was approved by the ethics
committee of our hospital (Approval Number: 2022 Review
17789), and all patients provided informed consent.

IgG4-RD were diagnosed by the Japanese Study Group in 2014,
as following: (1) imaging examination showed lacrimal gland
enlargement; (2) histopathological characteristics are consistent
with IgG4-RD; and (3) elevated serum IgG4 (25). According to
these criteria, IgG4-RD was classified as definitive, probable and
possible when patient fulfilled all three criteria, the first two criteria
and the first and last criteria, respectively. In our study, definite and
probable categories were taken to be IgG4-RD.

2.2 Paraffin tissue preparation

All the freshly obtained lacrimal tissue was processed into
paraffin-embedded tissue, following a precise protocol. The
detailed steps are outlined below: 1. After a 24-hour fixation
period in a universal tissue fixation solution, the tissue was
thoroughly rinsed with pure water. 2.Dehydration was achieved
through sequential immersion in 70%, 80%, and 95% alcohol
solutions, followed by anhydrous alcohol, with each step lasting
for 2 hours. 3. The tissue sample was then purified using a 1:1
mixture of anhydrous alcohol and xylene. Subsequently, it was
placed in xylene I and xylene II for 2 hours each, facilitating further
clearing. 4. The transparently processed samples were individually
immersed in three wax cups (labeled I, II, IIT) within a wax melting
box maintained at 58°C. Each cup was utilized for 2 hours to ensure
thorough wax infiltration. 5. Once fully impregnated with wax, the
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sample was positioned in melted pure paraffin for meticulous
embedding. 6. Utilizing a paraffin microtome, the paraffin-
embedded tissue was meticulously sectioned into 4-micron slices,
ready for subsequent staining procedures.

2.3 Double immunofluorescence staining

For the IgG4-ROD lacrimal gland paraffin sections, CD138 and
Aprily-8 double immunofluorescence staining was employed, while
CD20 and Aprily-8 double immunofluorescence staining was used
for the MALT lymphoma lacrimal gland paraffin sections. The
specific steps are as follows:1.Dewaxing in a graded series of
ethanol.2.Antigen retrieval was performed using pH 8.0 EDTA,
followed by blocking the tissue sections with 3% BSA for 30
minutes.3.A mixture of the primary monoclonal rabbit antibody
CD138 (1:500, Abcam, UK) or CD20 (1:10, Abcam, UK) and the
second primary monoclonal mouse antibody Aprily-8 (1:100,
Novus Biologicals, USA) was added and incubated overnight in a
refrigerator at 4°C.4.The corresponding secondary antibody for
CD138 or CD20 (Cy3-labeled goat anti-rabbit IgG) and the
secondary antibody for Aprily-8 (Alexa Fluor 488-labeled goat
anti-mouse IgG) were added sequentially, incubating them in a
37°C incubator for 50 minutes, followed by several washes.5.The
cell nuclei were re-stained with DAPI, and dropping tissue
autofluorescence quencher (Servicebio, China), and the slides
were then mounted.6.Each pathological section was photographed
under an fluorescence microscope (Nikon, Japan), capturing three
fields at X200 magnification and three fields at x400 magnification.
CD138, CD20 cells, and APRIL areas were quantified using
Aipathwell software (Servicebio, China).

2.4 Triple immunofluorescence staining

Paraffin sections of MALT lymphoma lacrimal glands with
elevated I1gG4 levels were subjected to CD20, CD138, and Aprily-
8 triple immunofluorescence staining. The specific steps are as
follows:1.Dewaxing in a graded series of ethanol.2.Antigen retrieval
using pH 6.0 citrate buffer, and the endogenous peroxidase was
blocked by incubation with 3%H202 at room temperature for 25
min.3.Blocking the sections with serum at room temperature for 30
minutes.4.Adding the primary monoclonal rabbit antibody CD20
(1:1000) and incubating overnight in a refrigerator at 4°C.5.Adding
the corresponding secondary antibody (HRP-labeled goat anti-
rabbit IgG), followed by incubation in a 37°C incubator for 50
minutes and several washes.6. Adding 50uL TSA (Tyramide signal
amplification) (Servicebio, China)-555 dyeing solution to ensure
complete tissue coverage, and incubate at room temperature for 10
min.7. Placing the tissue sections in a repair box filled with pH 6.0
citric acid repair solution (G1202) and heating in a microwave for
10 minutes. 8. Blocking the sections with serum at room
temperature for 30 minutes. 9. Adding the second primary
monoclonal rabbit antibody CD138 (1:5000) and incubating
overnight in a refrigerator at 4°C.10. Adding the corresponding
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secondary antibody, followed by incubation in a 37°C incubator for
50 minutes and several washes.11. Adding 50uL TSA-488 dyeing
solution to ensure complete tissue coverage, and incubate at room
temperature for 10 min.12. Placing the tissue sections in a repair
box filled with pH 6.0 citric acid repair solution and heating in a
microwave for 10 minutes. 13. Blocking the sections with serum at
room temperature for 30 minutes. 14.Adding the third primary
monoclonal rabbit antibody Aprily-8 (1:1000) and incubating
overnight in a refrigerator at 4°C.15.Adding the corresponding
secondary antibody, followed by incubation in a 37°C incubator
for 50 minutes and several washes.16. Adding 50uL TSA-647
dyeing solution to ensure complete tissue coverage, and incubate
at room temperature for 10 min.17.Re-staining the cell nuclei with
DAPI, and dropping tissue autofluorescence quencher, and finally
mounting the slides.18.Each pathological section was photographed
under an fluorescence microscope (Nikon, Japan), capturing three
fields at X200 magnification and three fields at x400 magnification.
CD138, CD20 cells, and APRIL areas were quantified using
Aipathwell software (Servicebio, China).

2.5 Index of immunofluorescence staining

The immunofluorescence staining indexes recorded in this
study are as follows: Red positive cells = total number of red
positive cells in tissue area; Green positive area = green positive
area in tissue area; Red positive rate = total number of red positive
cells/total number of cells; Green positive rate = total green positive
area/total area; Positive rate of colocalization = total number of
colocalization/(total number of red positive cells + total area of
green positive cells - total number of colocalization);Colocalization
coincidence positive area = colocalization red and green
coincidence yellow positive pixel area.

2.6 Statistic Analysis

Continuous variables are presented as mean + standard
deviation. Pearson correlation analysis was employed to assess the
relationship between CD138, APRIL, and serum IgG4 levels. A p-
value of < 0.05 was considered statistically significant. Statistical
analyses were performed using GraphPad Prism 8.0
(GraphPad, USA).

3 Results
3.1 Demographic characteristics

The mean age of patients with IgG4-ROD was 47.0 years, while
that of patients with MALT lymphoma was 56.8 years. Among the
IgG4-ROD patients, 60% were male, whereas 75% of MALT
lymphoma patients were female. The mean duration of symptoms
was 42.4 months for IgG4-ROD and 63.0 months for
MALT (Table 1).
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TABLE 1 Demographic characteristics of patients with IgG4-ROD and MALT lymphoma.

Number 15 4
Age, mean * standard deviation (range) 47.0 + 14.4 (28-68) 56.8 + 18.4 (39-82)
Sex

Male, number (%) 9 (60.0%) 1 (25.0%)

Female, number (%) 6 (40.0%) 3 (75.0%)
Laterality

Right, number (%) 7 (46.7%) 2 (50.0%)

Left, number (%) 8 (53.3%) 2 (50.0%)
Symptom presenting period, mean + standard deviation (range) 42.4 + 22.6 (12-96) 63.0 + 45.3 (12-120)
Allergy history, number (%) 1 (6.7%) 1 (25.0%)

IgG4-ROD, Immunoglobulin G4-related ophthalmic disease; MALT, Mucosa-associated lymphoid tissue.

3.2 Expression of APRIL in lacrimal g[and ROD (Figure 3). The positive rate for the co-localization of CD138
lesions of |gG4- ROD and MALT and APRIL was 8.83% (range: 0.15-45.44%), with the colocalization
[ym phoma patients coincidence positive areas measuring 946.84 pixels/HPF (range:

3.00-7788.00 pixels/HPF). This indicates that secreted APRIL was

In the lacrimal gland lesions of IgG4-ROD patients, CD138 and primarily distributed near or on the infiltrated CD138" plasma cells.
secreted APRIL were highly expressed, with a mean of 1152.51 cellsy ~ In lacrimal gland lesions of MALT lymphoma patients, CD20 and
HPF (range: 138.00-2678.00 cells/HPF) and a mean of 8471.12 pixels/y ~ APRIL were also found to be co-localized (Figure 4, Table 3). The
HPF (range: 8.00-92794.00 pixels/HPF) (Figure 1). Notably, the  Positive rate for the co-localization of CD20 and APRIL was 7.04%
positive rate for CD138 was 35.59% (range: 3.30-93.46%), while the ~ (range: 1.27-12.51%), with colocalization coincidence positive areas
positive rate for APRIL was 10.49% (range: 0.03-56.40%). In contrast, of 949.78 pixels/HPF (range: 160.00-2122.00 pixels/HPF). This
lacrimal gland lesions in MALT lymphoma patients exhibited high ~ suggests that secreted APRIL is predominantly found near or on
expression of CD20 and secreted APRIL, with a mean of 4109.44 cells/  the infiltrated CD20" plasma cells.

HPF (range: 2905.00-4927.00 cells/HPF) and a mean of 2950.78 pixels/
HPF (range: 699.00-4541.00 pixels/HPF) (Figure 2). The positive rate 3.4 Expression of APRIL in lacrimal gland
for CD20 was 85.48% (range: 71.18-96.42%), while the positive rate for lesions of MALT lymphoma patients with

APRIL was 7.23% (range: 1.98-12.22%) (Table 2). elevated 1gG4

3.3 Target cells of APRIL in lacrimal gland One patient with MALT lymphoma had a serum 1gG4 level of
lesions of patients with IgG4-ROD and 4.55g/L. In the patient’s lacrimal gland lesions, We observed high
MALT lymphoma expression levels of CD20, CD138, and secreted APRIL. Specifically,

the mean counts were 7436.67 cells/HPF (range: 6538.00-8060.00
Dual immunofluorescence staining revealed colocalization of  cells/HPF) for CD20, 547.67 cells/HPF (range: 126.00-954.00 cells/
CD138 and APRIL in lacrimal gland lesions of patients with [gG4- ~ HPF) for CD138, and an mean area of 1,428,066.33 pixels/HPF

Aprily-8

FIGURE 1
CD138 (red) and Aprily-8 immunofluorescence staining secreted APRIL (green) in lacrimal gland lesions of IgG4-ROD patients (x200). APRIL, A
proliferation-inducing ligand; IgG4-ROD, Immunoglobulin G4-related ophthalmic disease.
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CD20

FIGURE 2

Aprily-8

CD20 (red) and Aprily-8 immunofluorescence staining secreted APRIL (green) in lacrimal gland lesions of MALT lymphoma patients (x200). APRIL, A

proliferation-inducing ligand; MALT, Mucosa-associated lymphoid tissue.

TABLE 2 Expressions of CD138 and APRIL, and CD20 and APRIL in
lacrimal gland lesions in IgG4-ROD and MALT lymphoma
patients, respectively.

IgG4-ROD LSl
lymphoma

cells 1152.51 + 698.31
CD138 the
- 35.59 +22.72
positive rate
cells 4109.44 + 610.98
CD20 the
.. 85.48 + 8.78
positive rate
8471.12
areas 2950.78 + 1591.97
+ 18700.94
APRIL
the
10.49 + 13.25 7.23 £3.98

positive rate

All results expressed as: mean + standard deviation.
APRIL, A proliferation-inducing ligand; IgG4-ROD, Immunoglobulin G4-related ophthalmic
disease; MALT, Mucosa-associated lymphoid tissue.

(range: 1,320,610.00-1,521,975.00 pixels/HPF) for secreted APRIL
(Figure 5). Notably, triple immunofluorescence staining
demonstrated the colocalization of CD20, CD138, and secreted
APRIL in lacrimal gland lesions of MALT lymphoma patients with
elevated IgG4 (Figure 6).

3.5 Relationship between CD138, APRIL
and serum IgG4 in lacrimal gland lesions of
IgG4-ROD patients

In IgG4-ROD patients, serum IgG4 levels averaged 15.64 + 5.22
g/L (range: 5.00 g/L - 23.79 g/L). In lacrimal gland lesions of these
patients, we found that the expression of CD138 and the positive
rate of CD138 were not related to the level of serum IgG4(95% CI:
-0.52 to 0.50, r = -0.0107, P = 0.970; 95% CI: -0.16 to 0.75, r =
0.3808, P = 0.161; respectively) (Figures 7A, B). In contrast, the
expression of secreted APRIL and the positive rate of secreted
APRIL in lacrimal gland lesions showed a positive correlation with
serum IgG4 levels (95% CI: 0.07 to 0.85, r = 0.5820, P = 0.029; 95% CIL:
0.14 to 0.87, r = 0.6261, P = 0.017; respectively) (Figures 7C, D).
Furthermore, the positive rate of colocalization and the colocalization
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coincidence positive areas were positively correlated with serum IgG4
levels (95% CI:0.17 to 0.87, r = 0.6420, P = 0.013; 95% CI: 0.05 t0 0.84,
=0.5673, P = 0.034; respectively) (Figures 7E, F).

4 Discussion

Numerous previous studies found that the increased expression of
interleukin-4 (IL-4) and IL-10, secreted by infiltration-induced,
costimulatory molecule-positive regulatory T cells (26), M2
macrophages (7), and mast cells (27), may be associated with the
immunoglobulin class switch to IgG4. Additionally, APRIL induced
IgG4 and IgE class switching in the presence of IL-4 in vitro (28).
However, the expression of APRIL in lacrimal gland lesions among
patients with IgG4-ROD and MALT lymphoma has not been previously
reported. Therefore, we investigated the expression of APRIL in these
lesions using double and triple immunofluorescence staining.

In this study, we discovered a significant amount of secreted
APRIL in lacrimal gland lesions of patients with IgG4-ROD.
Antibodies against the extracellular portion of APRIL (amino
acids 93-233) were released following proteolytic cleavage,
allowing for the identification of APRIL cytokine target cells (29).
We further observed that APRIL acted on certain CD138" plasma
cells, consistent with findings by Kawakami et al. (21). These results
suggested that APRIL may be directly involved in the aggregation of
plasma cells in IgG4-ROD lacrimal gland lesions. First of all, APRIL
may bind to the BCMA and TACI receptors to trigger a variety of
signaling pathways, such as the activation of cysteine-containing
aspartic proteases or mitogen-activated protein kinases (MAPK) or
c-Jun N-terminal kinase (JNK) or extracellular signal-regulated
kinase (ERK), NF-xB translocation (30-32). Through the MAPK-
ERK pathway, BCMA and TACI can prevent cell apoptosis and
reduce the production of the pro-apoptotic protein Bim (33),
leading to an increase in plasma cells. By activating ERK, p38,
and JNK signaling pathways, along with the NF-xB classical
pathway and the AKT/FOXO1 pathway, APRIL bound to HSPG
receptors expressed on plasma cells, effectively transmitting signals
that promote plasma cell longevity and survival (16, 17, 34).
Additionally, increased BCMA expression, induced by gamma-
secretase inhibitors, can also enhance plasma cell longevity and
plasma blast survival (35, 36). And the high expression of TACI (37)
on plasma cells may promote the expression of Blimp-1, which a
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Aprily-8

FIGURE 3

10.3389/fimmu.2025.1514003

Merge

Double immunofluorescence staining (x400) of CD138 (red) and Aprily-8 (green) in lacrimal gland lesions of IgG4-ROD patients. White arrows show
the co-localization of CD138 and secreted APRIL. IgG4-ROD, Immunoglobulin G4-related ophthalmic disease; APRIL, A proliferation-

inducing ligand.

Aprily-8

FIGURE 4

Double immunofluorescence staining (x400) of CD20 (red) and Aprily-8 (green) in lacrimal gland lesions in MALT lymphoma patients, with white
arrows showing the co-localization of CD20 and secretory APRIL. MALT, Mucosa-associated lymphoid tissue; APRIL, A proliferation-inducing ligand.

key transcription factor involved in plasma cell development (38).
Ultimately, these multiple pathways converged to facilitate the
accumulation of plasma cells in the lacrimal gland lesions of
IgG4-ROD patients. However, the mechanism by which APRIL
promotes plasma cell aggregation in IgG4-ROD has not been fully
elucidated and needs further exploration in the future.

Frontiers in Immunology

Furthermore, we found a significant amount of secreted APRIL
in lacrimal gland lesions of MALT lymphoma patients, consistent
with the findings of Blosse et al. (22). Additionally, we discovered
that APRIL acted on CD20" B lymphocytes. These results suggested
that APRIL could play a role in the regulation and development of B
lymphocytes, with its overexpression potentially contributing to
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TABLE 3 Co-expression of CD138 and APRIL, and CD20 and APRIL in
lacrimal gland lesions in IgG4-ROD and MALT lymphoma
patients, respectively.

positive rate

positive area of
colocalization
coincidence

of their
colocalization

IgG4-ROD 8.83 + 11.01 946.84 + 1864.70

MALT lymphoma 7.04 +4.17 949.78 + 688.32

All results expressed as: mean + standard deviation.
APRIL, A proliferation-inducing ligand; IgG4-ROD, Immunoglobulin G4-related ophthalmic
disease; MALT, Mucosa-associated lymphoid tissue.

tumor-like proliferation of these cells. The specific mechanisms may
involve APRIL binding to the BCMA receptor on the surface of B
lymphocytes, which promoted their survival, maturation, and
differentiation (39, 40). Furthermore, APRIL stimulated the NF-
KB classical pathway (41) and maintains the expression of Blimp-1
(42) through the TACI receptor on B lymphocytes, facilitating their
differentiation into long-lived antibody-secreting cells. This
ultimately leads to tumor-like proliferation of B lymphocytes
within the lacrimal gland lesions of MALT lymphoma patients.
However, the mechanism by which APRIL promotes B-lymphocyte
tumor-like proliferation in MALT lymphomas has not been fully
elucidated and needs further exploration in the future.

In lacrimal gland lesions of MALT lymphoma patients with
elevated IgG4, we observed significantly increased expression levels
of CD20, CD138, and secreted APRIL. Through triple
immunofluorescence staining, we found that APRIL acted on
both CD20" B lymphocytes and CD138" plasma cells, leading to

FIGURE 5

10.3389/fimmu.2025.1514003

their proliferation. APRIL may have dual effects in these lesions,
promoting both plasma cell proliferation and IgG4 production, as
well as stimulating B lymphocyte proliferation.

In lacrimal gland lesions, IgG4-ROD could progress to MALT
lymphoma, aligning with previous findings (23, 24). However, the
mechanism of transformation from IgG4-ROD to MALT
lymphoma needs further investigation.

This study also analyzed the relationship between CD138 levels,
APRIL expression, and serum IgG4 levels in lacrimal gland lesions
of IgG4-ROD patients. For the first time, we found a positive
correlation between the expression level and positive rate of
secreted APRIL and the serum IgG4 level in these lesions.
Specifically, the positive rate and the colocalization of CD138 and
APRIL were also positively correlated with serum IgG4 levels. This
suggests that APRIL may enhance serum IgG4 secretion by acting
on CD138" plasma cells. After APRIL bound to HSPG, it activated
two distinct signaling pathways via the TACI and BCMA receptors,
which upregulated class switching of immunoglobulins and
promoted the conversion of other immunoglobulin types (such as
IgM and IgA) to IgG4 (17). Additionally, APRIL can prolong the
lifespan of plasma cells (17, 18), leading to their aggregation and
increased secretion of IgG4 upon interaction with CD138" plasma
cells, thereby elevating IgG4 levels.

This study has some limitations. First, the sample size of this
study is small, and it is necessary to expand the sample size in the
future to study the role of APRIL in IgG4-ROD and MALT
lymphoma lacrimal gland lesions. Another limitation is that we
have not yet verified the role of APRIL in IgG4-ROD and MAIL
lymphoma. Therefore, further validation at both the cellular and
animal levels is needed to comprehensively elucidate the role of

CD20

CD20 (red), CD138 (green), and Aprily-8 (pink) immunofluorescence staining (x200) of lacrimal gland lesions of MALT Lymphoma patients with
elevated IgG4. MALT, Mucosa-associated lymphoid tissue; IgG4, Immunoglobulin G4.
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Triple immunofluorescence staining (x400) of CD20 (red), CD138 (green), and Aprily-8 (pink) in lacrimal gland lesions of MALT lymphoma patients
with elevated IgG4. White arrows show the co-localization of CD20, CD138, and secreted APRIL. MALT, Mucosa-associated lymphoid tissue; IgG4,
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APRIL in IgG4-ROD and MALT lymphoma lacrimal gland lesions
and to identify new therapeutic targets for them.

In conclusion, APRIL is highly expressed in lacrimal gland
lesions of IgG4-ROD patients, where it may act on CD138" plasma
cells to promote their enrichment and may also be associated with
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expressed in lacrimal gland lesions of MALT lymphoma patients,
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potentially acting on CD20" B lymphocytes to stimulate their
proliferation. Ultimately, APRIL may play a role in the potential
transformation of IgG4-ROD into MALT lymphoma.
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