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TABLES

IgG4-RD is characterised by elevated serum IgG4 levels, a dense polyclonal IgG4 + plasma cell infiltration(2) and abnormalities in the differentiation of the B-cell lineage [START_REF] Lin | Circulating plasmablasts/plasma cells: a potential biomarker for IgG4-related disease[END_REF]. A specific subset of circulating B cells was shown to be increased in IgG4-RD patients [START_REF] Lin | B cell subsets and dysfunction of regulatory B cells in IgG4-related diseases and primary Sjögren's syndrome: the similarities and differences[END_REF]. These CD19 + CD24 -CD38 hi plasmablasts/plasma cells correlated positively with serum IgG4 levels and the number of organs involved, and decreased significantly after steroid treatment.

Differential gene expression analysis in CD19 + CD24 -CD38 hi plasmablasts/plasma cells showed upregulation of several genes, including the DnaJ Heat Shock Protein Family B Member 9 (DNAJB9) gene, coding for co-chaperone protein DNAJB9 [START_REF] Lin | Circulating plasmablasts/plasma cells: a potential biomarker for IgG4-related disease[END_REF].

DNAJB9 -also named endoplasmic reticulum DNAJ domain-containing protein 4 (ERdj4) or microvascular endothelial differentiation gene 1 protein (Mdg-1) -is a co-chaperone protein located in the nuclei(8) and endoplasmic reticulum (ER) [START_REF] Ozkaya | High concentration calcitriol induces endoplasmic reticulum stress related gene profile in breast cancer cells[END_REF]. It is expressed at low levels in all human tissues, with the highest levels of expression in tissues with cells with welldeveloped endoplasmic reticulum (ER) such as the liver, placenta, and kidneys. DNAJB9

protects against cell death and governs the integrity and functions of different cells [START_REF] Nasr | New developments in the diagnosis of fibrillary glomerulonephritis[END_REF] (Appendix II)

Recently, DNAJB9 was shown to be abundant in the glomeruli of patients with fibrillary glomerulonephritis (FGN), a rare proliferative form of glomerulonephritis, characterised by IgG, C3 and light chain deposits in the mesangium and/or along the glomerular basement membranes [START_REF] Nasr | DNAJB9 Is a Specific Immunohistochemical Marker for Fibrillary Glomerulonephritis[END_REF]. It was shown to co-localise in large proportions with IgG4 deposits [START_REF] Andeen | DnaJ Homolog Subfamily B Member 9 Is a Putative Autoantigen in Fibrillary GN[END_REF].

Histological similarities can be found between FGN and IgG4-related kidney disease, such as granular IgG and C3 deposits along the tubular basement membrane in 80% of IgG4-related tubular interstitial nephropathy cases, and IgG4 sub-epithelial or mesangial deposits in IgG4related membranous glomerulonephritis [START_REF] Salvadori | Immunoglobulin G4-related kidney diseases: An updated review[END_REF]. FGN is associated with inflammatory and autoimmune diseases, such as Sjögren's syndrome (SS), in 13 to 30% of cases [START_REF] Nasr | New developments in the diagnosis of fibrillary glomerulonephritis[END_REF].

These findings suggest a pathophysiological link between FGN and autoimmune or inflammatory disorders, DNAJB9 being a putative autoantigen [START_REF] Nasr | New developments in the diagnosis of fibrillary glomerulonephritis[END_REF], which may also trigger IgG4 production in IgG4-RD.

As there is no specific marker for the diagnosis of IgG4-RD(3), evidence of DNAJB9 tissue upregulation in IgG4-RD patients could be a turning point for the diagnosis and treatment-response monitoring of IgG4-RD. Tissue expression of DNAJB9 in IgG4-RD has, to our knowledge, never been explored.

In this study we question DNABJ9 immunohistochemical expression in tissues from patients with IgG4-RD to determine if it may play a role in IgG4-RD pathophysiology. 

Non-auto-immune controls

To select non-auto-immune (NAI) tissue controls corresponding to each IgG4-RD affected organ, we generated for each organ a list of samples examined from 2016 to 2021 in the Pathology laboratories of Gabriel Montpied and Estaing Teaching Hospitals, Clermont-Ferrand, using the 'Association pour le Développement de l'Informatique en Cytologie et en Anatomie Pathologiques' (ADICAP) coding system. Where several controls were available, the nearest in age was selected. Cases and controls were not matched on sex.

For each tissue sample selected, the patient's medical record was examined, and information was collected regarding sex, age at biopsy, significant medical history, lab tests results at sampling (CRP and eosinophil levels), pathology reports regarding the tissue sample, and the organ sampled.

Sjögren's syndrome controls

Each IgG4-RD salivary gland tissue sample was paired with a SS control. We also used the ADICAP coding system to go through salivary gland biopsies and select patients compatible with SS, according to the ACR/EULAR classification criteria [START_REF] Shiboski | American College of Rheumatology/European League Against Rheumatism classification criteria for primary Sjögren's syndrome: A consensus and data-driven methodology involving three international patient cohorts[END_REF].

For each tissue sample selected, the patient's medical record was examined and information was collected regarding sex, age at biopsy, significant medical history, organs involved in SS, lab tests results at sampling (CRP and eosinophil levels), pathology reports regarding the sample, the organ biopsied, the number of organs involved in the disease, ACR/EULAR scoring, and the number and nature of treatments undertaken to achieve remission.

Statistics

Patient characteristics were described by headcounts and percentages for categorial variables, and by mean and standard deviation or median and interquartile range for quantitative variables, according to their statistical distribution. 2. Immunohistochemical expression of DNAJB9 Figure 1 is an example of each staining intensity score category. Figure 2 shows the immunohistochemical aspect of our positive control, with glomerular homogenous, smudgy, extracellular deposits. All our patients displayed a cytoplasmic and granular IHC staining pattern, regardless of their study group. We also evidenced that there was no significant difference in terms of staining intensity for DNAJB9 between IgG4-RD patients and NAI controls regarding ductal and glandular epithelial cells and inflammatory cells. The same conclusion was drawn as to salivary glands alone.

However, endothelial cells showed significantly weaker staining in the IgG4-RD group compared to NAI controls, suggesting possible loss of DNAJB9 expression in those cells.

Staining intensity seemed to be negatively correlated with baseline concentrations of serum IgG4 and the number of treatments needed to achieve disease remission.

Our findings regarding endothelial cells seemed paradoxical as IgG4-RD is known to be an inflammatory disease, and inflammatory vascular lesions have been evidenced, with adventitial fibrous thickening and infiltration of inflammatory cells [START_REF] Kasashima | IgG4-Related Arterial Disease[END_REF], and we expected to show higher expressions of DNAJB9 in IgG4-RD tissues compared to NAI controls.

Although the mechanisms underlying DNAJB9 loss of expression in endothelial cells remain unclear, the endostatin pathway could be partially explanatory. Inflammation leads to tissue hypoxemia which ultimately activates angiogenesis [START_REF] Alaarg | Applying nanomedicine in maladaptive inflammation and angiogenesis[END_REF]. Under such stressful conditions, endothelial cells increase their secretory activity(17), leading to higher levels of ER-resident chaperones and co-chaperones, such as DNJAB9, minimising the amount of misfolded proteins, and contributing to perpetual inflammation via the secretion of pro-inflammatory cytokines [START_REF] Berger | High levels of the molecular chaperone Mdg1/ERdj4 reflect the activation state of endothelial cells[END_REF][START_REF] Tsaryk | Endoplasmic reticulum-resident chaperones modulate the inflammatory and angiogenic responses of endothelial cells[END_REF]. DNAJB9 was shown to be strongly induced in endothelial cells submitted to stress [START_REF] Tsaryk | Endoplasmic reticulum-resident chaperones modulate the inflammatory and angiogenic responses of endothelial cells[END_REF]. In IgG4-RD, endostatin -a protein with profibrotic and antiangiogenic activitieswas shown to be significantly upregulated compared to healthy controls [START_REF] Puxeddu | Mediators of angiogenesis and fibrosis in IgG4-related disease[END_REF]. The implications of endostatin could explain lowered levels of DNJAB9 through its antiangiogenic action, reducing the need for DNAJB9 activation.

In IgG4-RD, pro-inflammatory pathways are upregulated but the implication of regulatory T lymphocytes has also been evidenced [START_REF] Takeuchi | T helper 2 and regulatory T-cell cytokine production by mast cells: a key factor in the pathogenesis of IgG4-related disease[END_REF]. Investigating the immune and inflammatory regulations in IgG4-RD at an endothelial level may help to explain our findings and understand their pathological implications in IgG4-RD pathophysiology and management.

High baseline concentrations of serum IgG4 have been associated with a greater risk of disease relapse [START_REF] Wallace | Predictors of disease relapse in IgG4-related disease following rituximab[END_REF]. A negative correlation between endothelial staining intensity and serum IgG4 levels may suggest lower expression of DNAJB9 in endothelial cells in patients with a higher risk of disease relapse.

Our study did have limitations. First, we studied a small number of patients, no autoimmune controls, and mixed organ types. Two patients were under immune suppressive therapy (SCS, MTX) at the time of biopsy. Secondly, we submitted a semi-quantitative intensity scoring system that might be examined further by considering more patients and a single organ typeor even patients with IgG4-related arterial disease -and auto-immune controls, to see if endothelial loss of expression for DNAJB9 is specific to IgG4-RD. Increasing the number of patients may evidence differences in DNJAB9 tissue expression in other cell types.

CONCLUSIONS

Immunohistochemical expression of DNAJB9 was studied in patients with IgG4-related disease and in non-auto-immune controls, regarding its staining pattern and intensity. No difference was shown in terms of staining pattern between the two groups, and there was no difference in terms of staining intensity in the different tissue cell types, except in endothelial cells in which it was significantly weaker in the IgG4-related disease group. These results were unexpected as IgG4-related disease is an inflammatory disorder with the potential for vascular involvement and we anticipated overexpression of DNAJB9 in IgG4-related disease. The pathophysiological mechanisms underlying this potential loss of expression of DNAJB9 in endothelial cells in IgG4-related disease remain unclear. Our scoring system could be applied to additional patients to confirm its usefulness and determine the specificity of our findings.

The endostatin and regulatory T cell pathways could be ones to explore further.
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METHODS 1 .

 1 Patients 1.1. IgG4-RD patients IgG4-RD cases were selected by examining all high serum IgG4 measurements (high range 0.86g/L, immunoturbidimetric method, Optilite®, The Binding Site) assessed between 2016 and 2020 in the Immunology departement of Gabriel Montpied Teaching Hospital, Clermont-Ferrand. Only serum IgG4 levels greater than 1.35g/L were considered, and each corresponding patient's medical record was examined to determine whether a diagnosis of IgG4-RD had been made. Additional IgG4-RD cases were included by asking clinicians for details of known IgG4-RD patients who had been followed in the Internal Medicine departments of Gabriel Montpied and Estaing Teaching Hospitals, Clermont-Ferrand. Only definite IgG4-RD cases were selected by meeting either the 2020 Revised Comprehensive Diagnostic (RCD) criteria for IgG4-RD (Appendix III), the American College of Rheumatology and the European League Against Rheumatism (ACR/EULAR) international classification criteria (Appendix IV) or the International Consensus Diagnostic Criteria (ICDC) for AIP (Appendix V). Each selected IgG4-RD patient's medical record was examined and information was collected regarding sex, age at tissue biopsy, significant medical history, organs involved in IgG4-RD, lab tests results at sampling (C-Reactive Protein [CRP], eosinophils, serum IgG4), pathology reports regarding the tissue sample showing evidence for IgG4-RD, the organ sampled, RCD, ACR/EULAR or ICDC scoring, number and nature of treatments undertaken to achieve remission.

Figure 1 :Figure 2 : 3 . 1 - 2 )

 12312 Figure 1: Representation of the immunohistochemical scoring system for DNAJB9. Immunohistochemistry of DNAJB9 showing (a) negative endothelial cells (arrow) in a blood vessel of a minor salivary gland biopsy from a non-auto-immune control patient, (b) very weak staining of ductal epithelial cells in a pancreatic duct (rectangle) form a patient with IgG4related autoimmune pancreatitis, (c) weak, (d) moderate and (e) strong staining of ductal epithelial cells in salivary glands from patients with IgG4-related sialadenitis. (a-e, magnification x400.)
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			LIST OF ABBREVIATIONS	
	INTRODUCTION			
	Immunoglobulin G4-related disease (IgG4-RD) is a rare, multisystem, fibro-
	ACR/EULAR: American College of	ERdj4: endoplasmic reticulum DNAJ
	inflammatory, immune-mediated condition(1) presenting with mass-forming lesions and
	Rheumatology and the European League	domain-containing protein 4
	strictures that can affect almost any organ(2) (Appendix I). Autoimmune pancreatitis (AIP)
	Against Rheumatism		FGN: fibrillary glomerulonephritis
	ADICAP:	Association pour le	ICDC: International Consensus Diagnostic
	Développement de l'Informatique en	Criteria	
	Cytologie et en Anatomie Pathologiques	IgG4-RD: immunoglobulin G4-related
	AIP: autoimmune pancreatitis		disease	
	ANA: antinuclear antibodies		IQR: interquartile range
	ANCA:	anti-neutrophil	LIST OF APPENDICES cytoplasmic Mdg-1:	microvascular	endothelial
	antibodies			differentiation gene 1 protein
	CDC: Comprehensive Diagnostic Criteria	MGN: membranous glomerulonephritis
	CRP: C-reactive protein		NAI: non-auto-immune
	CS: cytoplasmic staining		RCD: Revised Comprehensive Diagnostic
	DNAJB9: DnaJ Heat Shock Protein Family	SCS: systemic corticosteroids
	B Member 9		SS: Sjögren's syndrome
	ENA: Extractable Nuclear Antigen	TIN: tubular interstitial nephropathy
	ER: endoplasmic reticulum			

Table I :

 I Assumption of normality was studied using a Shapiro-Wilk test. For quantitative variables, comparisons between independent groups (IgG4-RD vs. NAI) were made using a Student t test, or a Mann-Whitney test if the conditions to use a t test were not met. Homoscedasticity (equality of variables) was studied with a Fisher-Snedecor test. Comparisons between groups regarding categorial parameters were made using a Chi2 test, or a Fisher exact test where applicable. Given the headcounts, we preferred non-Characteristics of IgG4-related disease patients.

	were greater than 5mg/L in 55.6% of IgG4-RD patients and 30% of NAI controls (CRP levels			
	were unavailable for 5 NAI patients) (p = 0.63). For 2 IgG4-RD patients with elevated CRP Patient Sex Age at biopsy Significant history IgG4-RD manifestations Organ biopsied Patient Sex Age at Significant history biopsy 10 F Type 2 diabetes, hypertension, gout, colon high-grade dysplasia polyp levels at the time of biopsy (16 and 105mg/L), the elevation was possibly due to concomitant 1 M 77 Dilated cardiomyopathy AIP, sialadenitis, sclerosing Minor salivary 11 M Type 2 diabetes, hypertension, intraductal papillary mucinous neoplasm, psoriasis Serum IgG4 at diagnosis (g/L) 2.9 gland synovitis in the first case and infectious prostatitis in the second. One IgG4-RD patient with cholangitis 12 M Hypertension, idiopathic sensitive neuropathy	ACR/EULAR Organ biopsied Treatments score (IgG4-RD)* Minor salivary gland 20 SCS Pancreas Minor salivary gland
	2 13 well-defined pancreatic IgG4-RD according to the ICDC for AIP had rheumatoid arthritis with M 74 Rheumatoid arthritis, AIP Pancreas M Mixed liver cirrhosis, cardiac and renal insufficiency lymphocytic colitis 14 M Infectious endocarditis, renal insufficiency	2.8	23	RTX Minor salivary gland Pleura
	positive antinuclear antibodies (ANA) (1:2560), anti-SSA (> 8U; normal range < 1U) and anti-CCP antibodies. He did not have sufficient ACR/EULAR scoring for SS. Among our NAI 3 F 72 Hypertension, hypothyroidism, breast and uterine cancer AIP, sialadenitis, lymphadenopathy Minor salivary pachymeningitis gland 15 M Central retinal artery occlusion, uveitis, metastatic cutaneous fibrosarcoma, idiopathic chronic 5.5 63	SCS Minor salivary gland
	4 16	M M	64	Hypertension, type 2 diabetes, Type 2 diabetes, hypertension Pleural,	Pleura	2.0	23	SCS, RTX, Minor salivary gland
	controls, 1 patient had positive anti-MPO antibodies (2.9U, normal range < 1U, multiplex flow ischemic heart disease, colon rétropéritonéal 17 F Unsignificant			AZA, MA Minor salivary gland
	adenocarcinoma Unsignificant immunoassay, BioPlex 2200®, Bio-Rad), negative anti-neutrophil cytoplasmic antibodies fibrosis 18 F 5 F 62 Asthma Sialadenitis, lymphadenopathy Submandibular gland 19 F Type 2 diabetes, hypertension	3.1	24	Lung Minor salivary gland None
	6 20	M F	47	Hypertension, pericarditis Breast adenocarcinoma, unicentric Castleman's disease *, paraneoplastic pemphigus* Pulmonary, Lung 2.2	24	SCS, RTX, Minor salivary gland
	21	M		posterior uveitis Colon carcinoma, lung adenocarcinoma				MA Retroperitoneal fibrosis
	7 22	F M	74	Unsignificant Unsignificant	Sialadenitis	Submandibular	2.4	28	None Retroperitoneal fibrosis
	23	M		gland Type 2 diabetes, hypertension, IgA type multiple myeloma, prostatic neoplasm**, acute ischemic	Minor salivary gland
	8	M	44	Unsignificant anterior optic neuropathy	Retroperitoneal	Retroperitoneal	1.7	28	SCS, MTX,
	24	M		fibrosis Hypertension, idiopathic membranoproliferative glomerulonephritis fibrosis			surgery Minor salivary gland
	9	M	75	Unsignificant	Sialadenitis	Submandibular	2.6	26	None
						gland			
	refused to participate.						

parametric tests. All statistical analyses were conducted with Stata software (version 15, StataCorp, College Station, USA), taking into consideration a bilateral Type I error risk of 5%.

4. Ethics

This study was retrospective and all investigations were led using data and samples collected at the time of patients' original disease investigation and diagnosis, and did not necessitate any extra data collection or sampling. Therefore, this study did not require validation from the ethics committee. However, each patient was sent a no-objection letter by post. None (ANCA) on fluorescence, without symptoms for ANCA-associated-vasculitis. Two patients (

1

IgG4-RD patient and 1 NAI patient) were under immune-suppressive therapy (systemic corticosteroids, methotrexate) at the time of biopsy. The median number of treatments undertaken to achieve remission of IgG4-RD was 1 (IQR = 0 -3). M: male, F: female, AIP: autoimmune pancreatitis, SCS: systemic corticosteroids, RTX: rituximab, AZA: azathioprine, MA: mycophenolic acid, MTX: methotrexate, *threshold (specificity 99.2%, sensitivity 85.5%) ≥ 20

Table II :

 II 

	Patient Sex	Age at biopsy	Significant history	SS manifestations	Organ biopsied	ACR/EULAR score (SS)*	Treatments
	25	F	72	Chronic heart failure	Sicca symptoms, pulmonary, renal Minor salivary gland	6	SCS, RTX
	26	F	58	Unsignificant	Sicca symptoms, pulmonary	Minor salivary gland	5	HC
	27	M	66	Hyperferritinemia, ischemic	Sicca symptoms	Minor salivary gland	6	SCS
				heart disease				

Characteristics of non-auto-immune controls. M: male, F: female, *9 years prior to biopsy and of full recovery, **cured

Table III :

 III Characteristics of Sjögren's syndrome controls. M: male, F: female, SS: Sjögren's syndrome, SCS: systemic corticosteroids, RTX: rituximab, HC: hydroxychloroquine, *threshold (specificity 95%, specificity 96%) ≥ 4

  Table IV describes the staining pattern in cells of interest in normal tissue

		Organ system	Location and characteristics of DNAJB9 staining
	Digestive system						
	Pancreas			Acinar cells (very weak, granular, CS), ductal epithelial cells
	Salivary gland	(very weak, granular, CS) DNAJB9 immunohistochemistry intensity score Acinar cells (weak to moderate, granular, CS), ductal epithelial
	14	p < 0.01	cells (weak to strong, granular, CS)	p = 0.74
	12 Respiratory system	p = 0.60		p = 0.26		
	4 6 8 10 Lung Pleura Number of patients Immune system		Epithelial respiratory cells (moderate, granular, CS), pneumocytes (moderate, granular, CS) Fibroblasts (negative to moderate, granular, CS), mesothelial cells (negative)
	2 Immune cells		Lymphocytes (negative to moderate, granular, CS), plasma cells
				(moderate, granular, CS)		
	0 Vascular system IgG4-RD	NAI	IgG4-RD	NAI	IgG4-RD	NAI	IgG4-RD	NAI
	Vessels	Endothelial cells	Ductal epithelial cells Endothelial cells (negative to moderate, granular, CS) Glandular epithelial cells Inflammatory cells
				0 1 2 3 4		
	Figure 3: Representation of DNJAB9 immunohistochemistry results. Illustration of DNAJB9
	immunohistochemical staining intensity in endothelial cells, ductal and glandular epithelial
	cells, and inflammatory cells in patients with IgG4-related disease and non-auto-autoimmune
	controls. Medians of staining intensity were compared using a Mann-Whitney test.
	from NAI patients.						
	Secondarily, we identified 3 patients with positive plasma cells, 2 of which belonged to
	the IgG4-RD group and 1 to the NAI control group (Appendix VII).	

Table IV :

 IV Immunochemical expression of DNAJB9 in normal tissue. CS: cytoplasmic staining

	DISCUSSION
	This study was to our knowledge the first to explore tissular expression of DNAJB9 in
	IgG4-RD.
	In this study, all patients displayed a cytoplasmic and granular staining pattern, showing
	there was no difference in DNAJB9 expression patterns between IgG4-RD patients and NAI
	controls. This aspect coincided with the description of immunochemical expression of DNAJB9
	in normal tissue by Nasr et al.(11) (Appendix VI).
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Immunohistochemistry of DNAJB9

We collected the existing hematoxylin-eosin-stained slides for each patient, and the existing IgG4-stained slides for IgG4-RD patients. Extra IgG4-stained slides were made for SS controls to rule out IgG4-RD. For each IgG4-RD case, non-auto-immune and SS control, a new slide was made from the corresponding tissue block. Anti-DNAJB9 immunohistochemistry (IHC) was then performed on 4µm-thick, 4% formaldehyde-fixed and paraffin-embedded tissue sections, mounted on positively charged slides. Slides were stained with an anti-DNAJB9 polyclonal antibody (catalogue no. HPA040967; 1/75 titre; Sigma-Aldrich, St Louis, MO) on a Ventana BenchMark XT machine. The staining protocol included deparaffinisation, epitope retrieval with Cell Conditioner for 32 minutes, incubation with 100µL of the primary antibody for 32 minutes at 37°C, then OptiView HQ Universal Linker for 8 minutes and OptiView HRP Multimer for 8 minutes. OptiView DAB chromogen and hydrogen peroxide were then added for signal generation. Finally, counterstaining was performed with Hematoxylin II for 8 minutes and then bluing reagent for 4 minutes. The slides were then analysed using a Carl Zeiss microscope. All were examined blinded, by 2 readers, including a junior pathologist, and a third opinion was sought if they disagreed. To recognise normal staining, we referred to The Human Protein Atlas website and Nasr et al. descriptions of IHC of DNAJB9 in normal tissues (Appendix VI). As DNAJB9 is known to be a specific marker for FGN, there were no extrarenal positive controls available. Our positive control consisted of a kidney tissue sample from a patient with FGN. Information regarding tissue structure, staining pattern, intensity and distribution was sought. We designed an immunohistochemical intensity scoring system with the following grading: 0 (negative), 1 (very weak), 2 (weak), 3 (moderate) and 4 (strong).

RESULTS

Patient characteristics

We collected 11 IgG4-RD cases, 21 non-auto-immune and 6 SS controls. Nine slides were rejected because the staining procedure failed (1 prostatic sample and 1 salivary gland sample from the IgG4-RD group; 1 salivary gland sample, 1 pancreatic and 1 lung samples from the NAI control group; and 3 salivary gland samples from the SS control group) or because sample quality was poor (1 salivary gland sample from the NAI control group). Two extra slides were rejected because they were controls for the IgG4-related prostatitis sample.

After exclusion of the 11 faulty slides, 9 IgG4-RD cases (5 salivary gland biopsies, 1 pleural biopsy, 1 lung biopsy, 1 pancreatic biopsy and 1 retroperitoneal fibrosis sample), 15 NAI controls (10 salivary gland biopsies, 1 pleural biopsy, 1 lung biopsy, 1 pancreatic biopsy and 2 samples of fibrotic nodules), and 3 SS controls (salivary gland samples) were available. II show characteristics for IgG4-RD patients and NAI controls, respectively.

Table I and Table

Because too few SS cases were available, they were not included in further results (characteristics of SS patients are shown in Table III).

Males represented 66.7% in each group (IgG4-RD patients and NAI controls). The mean age at biopsy was similar in each group (65 ± 12 years in the IgG4-RD group and 67 ± 14 years in the NAI control group, p = 0.86). Regarding IgG4-RD organ involvement, 44.4% had 1 organ involved, 22.2% had 2 organs involved and 33.3% had 3 organs involved. Mean serum IgG4 concentrations were 2.8 ± 1.1g/L in the IgG4-RD group, and 33.3% of IgG4-RD patients had an eosinophil count above 0.4G/L (8.3% in the NAI control group; data was unavailable for 3 patients). The median ACR/EULAR score was 24 (interquartile range [IQR] = 23 -28). There was no significant difference regarding the inflammatory status between our groups: CRP levels Appendix II: Illustration of DNAJB9 functions in cell survival. Implications of DNAJB9 in (Fig. 1) ER-stress response and (Fig. 2) heat and genotoxic stress response [START_REF] Daverkausen-Fischer | The function of the co-chaperone ERdj4 in diverse (patho-)physiological conditions[END_REF]. Immunohistochemical expression of DNAJB9 in IgG4-related disease Introduction. Immunoglobulin G4-related disease (IgG4-RD) is a rare immunemediated condition with expansion of plasmablasts/plasma cells and possible upregulation of DNAJB9. DNAJB9 (a co-chaperone protein that governs the integrity and functions of cells) was described as a specific marker for fibrillary glomerulonephritis, a rare proliferative form of glomerulonephritis displaying histological similarities with IgG4-related kidney disease.

DNAJB9 may be a putative autoantigen. We aimed to study the immunohistochemical expression of DNAJB9 in IgG4-RD to explore its role in disease pathophysiology.

Methods. We selected patients with definite IgG4-RD (RCD, ACR/EULAR or ICDC classification criteria), non-auto-immune (NAI) controls and Sjögren's syndrome controls, and produced tissue slides for anti-DNAJB9 immunohistochemistry on which we performed double reading and applied our intensity scoring system ranging from 0 to 4. Our positive control was a renal sample suggestive of fibrillary glomerulonephritis.

Results. We studied the tissue slides of 9 IgG4-RD patients and 15 NAI controls (including salivary gland, pancreatic, pulmonary, pleural, and retroperitoneal fibrotic tissue).

Median intensity for endothelial cells was 0 in IgG4-RD and 2 in NAI controls (p<0.01). In each group, it was 3 for ductal epithelial cells (p=0.60), 2 for glandular epithelial cells (p=0.26) and 3 for inflammatory cells (p=0.74). All samples displayed a cytoplasmic and granular immunohistochemical staining pattern, with no difference between the 2 groups.

Conclusions. There was no difference in terms of staining intensity for DNAJB9 between IgG4-RD patients and NAI controls regarding ductal and glandular epithelial cells and inflammatory cells. Surprisingly, endothelial cells showed significantly weaker staining in IgG4-RD, suggesting loss of DNAJB9 expression in those cells. The underlying mechanisms are unclear but the endostatin and regulatory T cell pathways could be partially explanatory and raise interest for further exploration.
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