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ABSTRACT 

 

Common variable immunodeficiency (CVID) is a primary immune deficiency disorder 

characterized by a failure in B cell differentiation, impaired immunoglobulin production, and 

defect in response to vaccines. As a result of defective B cell maturation and differentiation 

in CVID, the affected patients commonly present with reduced numbers of memory B cell 

and antibody-secreting plasma cells. B-cell lymphoma 6 protein (BCL6) and B lymphocyte 

induced maturation protein 1 (BLIMP1) molecules are two important transcription factors 

that have key roles in the maturation of B cells to plasma cells. Hence, in the current survey, 

we aimed to evaluate the mRNA and protein expression levels of BCL6 and BLIMP1 in B 

lymphocytes isolated from peripheral blood in CVID patients. 

We collected blood samples from 12 CVID patients and 12 healthy controls. We isolated 

peripheral blood mononuclear cells (PBMCs) using Ficoll density gradient separation. Then, 

CD19+ B cells were purified using MACS. The protein expression and transcriptional level of 

BCL6 and BLIMP1 were respectively measured using flow cytometry and real-time PCR. 

Our results showed that the BLIMP1 mRNA expression, as well as BLIMP1 protein 

expression, were significantly higher in CVID patients compared to control subjects 

(p=0.009 and p=0.007, respectively). However, we found no significant difference in mRNA 

and protein expression of BCL6 between patients and healthy controls. 

According to our findings, increased mRNA and protein expression levels of BLIMP1 

could be involved in defective maturation of B cells in patients with CVID and elucidate 

mechanistic insights into the pathogenesis of this disorder. 
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INTRODUCTION 

 

Common variable immunodeficiency (CVID) is a 

primary immunodeficiency syndrome defined by a 

decreased serum immunoglobulin level and impaired 

humoral immune responses associated with increased 

susceptibility to respiratory infections.1 Its prevalence 

is estimated to be 1:50,000 to 1:25,000 cases in 

Caucasians.2 In addition to respiratory infections, 

CVID patients manifest various clinical manifestations 

consisting of autoimmunity, gastrointestinal problems, 

lymphoproliferative diseases, malignancies and allergic 

diseases.3-7 To prevent and reduce infections in CVID 

patients, prophylactic antibiotics and intravenous 

immunoglobulin (IVIG) are commonly used.8 

In the past years, a range of abnormalities in innate 

and adaptive immune systems in CVID patients has 

been reported such as the reduced number and impaired 

T-cell stimulatory function of dendritic cells (DCs), 

decreased T-cell count and proliferative response to 

mitogens and antigens, defective T-cell signaling, low 

frequency and reduced suppressive capacity of 

regulatory T cell (Tregs), uncontrolled T-cell 

polarization, elevated levels of T-cell activation 

markers and apoptosis, and abnormality in cytokine 

production.9-13 The most important immunologic 

feature of patients with CVID is a reduced number of 

the B-lymphocytes, especially the decline of the 

number of class-switched memory B cells as well as 

antibody-secreting plasma cells.14,15 Since the defect in 

differentiation of B cell into antibody-secreting plasma 

cells has been confirmed in CVID patients, the 

assumption of a defect in some transcriptional factors 

such as B lymphocyte induced maturation protein 1 

(BLIMP1) and B-cell lymphoma 6 protein (BCL6) 

molecules in CVID patients is rational.16-18 BCL6 is a 

DNA–binding zinc finger protein and a suppressive 

nuclear factor16-18 that is found in lymphocytes 

especially centroblasts and centrocytes in the germinal 

centers (GC).16 In the GC, BCL6 binds to a large 

number of cell cycle inhibitor genes including Cdkn1 

(encodes the P21) and Tp53 (encodes the p53)19 to 

suppress them, thus, BCL-6 promotes the proliferation 

of B cells. BCL-6 is also essential for CD4+ follicular 

helper T (TFH) cell differentiation in GC, which itself is 

critical for germinal center B cell proliferation.20,21 

Accordingly, an increase in B cell proliferation in some 

patients with CVID who were associated with 

increased levels of BCL6 has been reported.16-18 

Reduction in the expression levels of BCL6 and PAX5 

could promote differentiation of memory B cells into 

antibody-secreting plasma Cells.22 BLIMP1 (B 

lymphocyte Induced Maturation Protein 1) is encoded 

by the PRDM1 gene and is also a suppressor 

transcription factor that binds to the DNA by a single-

zinc finger domain.23,24 BLIMP1 plays a critical role in 

the differentiation of B cells into antibody-producing 

cells and is a required transcription factor for the 

development and the survival of long-lived plasma 

cells in the bone marrow.25 The signaling pathway 

towards differentiation of plasma cells along with the 

involved proteins and their interaction with upstream 

and downstream proteins is provided in Figure 1. 

Moreover, it has been shown that continuous 

expression of BLIMP1 is essential for the maintenance 

of plasma cells, however, there is no expression of 

BLIMP1 in human memory cells.24 Thus, based on the 

roles of BCL6 and BLIMP1 in the differentiation and 

maturation of antibody-secreting cells, in the current 

study, we evaluated the expression levels of BLIMP1 

and BCL6 transcription factors in B cells of the patients 

with CVID.   

 

MATERIALS AND METHODS 

 

Subjects 

The study population included 12 CVID patients 

who were diagnosed in Alzahra Hospital of Isfahan 

University of Medical of Sciences and 12 age- and sex-

matched healthy controls. CVID patients were 

diagnosed according to the European Society for 

Immunodeficiencies (ESID) criteria26 including 

decreased levels of at least 2 serum antibodies (IgG, 

IgA and/or IgM) below two standard deviations (SD) of 

the normal level for their age, specific antibody 

deficiency, patients with age>4 and no evidence of 

profound T cell deficiency defined as 2 out of the 

following (y=year of life): 1) CD4 numbers/microliter: 

2-6y <300, 6-12y <250, >12y <200, 2) % naive CD4: 

2-6y <25%, 6-16y <20%, >16y <10%, and 3) T cell 

proliferation absent. None of the included patients 

received IVIG before sampling. Informed consents 

were signed by all the participant subjects and the 

ethical aspects of the study were approved by the local 

ethics committee of Isfahan University of Medical of 

Sciences (Ethics committee approval code: 394669).  
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PBMC Isolation and Separation of CD19+ B Cells  

Peripheral blood mononuclear cells (PBMCs) were 

isolated from fresh-EDTA blood samples by 

Lymphodex (BIOZ, Los Altos, CA, USA) density 

centrifugation. We isolated almost 10×106-15×106 

PBMC from 10ml blood of each patient. CD19+ B 

lymphocytes were separated; using positive selection 

with immunomagnetic microbead columns and B cell 

isolation kit according to the manufacturer’s protocol 

(MiltenyiBiotec, Gladbach, Germany). First, the 

CD19+ cells were magnetically labeled with CD19 

MicroBeads. Then, the cell suspension was loaded onto 

a MACS column which was placed in the magnetic 

field of a MACS separator. The magnetically labeled 

CD19+ cells were retained within the column. The 

unlabeled cells ran through; this cell fraction was thus 

depleted of CD19+ cells. After removing the column 

from the magnetic field, the magnetically retained 

CD19+ cells could be eluted as the positively selected 

cell fraction. The purity of isolated B-cells was ≥90% 

as assessed by flow cytometric analysis (anti-CD19 PE) 

which was repeated 10 times (Figure 2). 

 

Stimulation of B Cells 

Purified B cells were washed twice with phosphate-

buffered saline (PBS) and the purified B cells were 

counted on a hemocytometer slide. Trypanblue 

exclusion was used to evaluate the viability assessment 

of the cells. Then, in each well of 24-well plate, 5×105 

isolated B cells were cultured in 1 mLRPMI-1640 

medium (BIO-IDEA, USA) containing 10% heat-

inactivated FBS (Waltham, MA, USA) and 1% 

penicillin/streptomycin (BioSera, France). Finally, 5 

μg/mL of anti-human IgM antibody (Sigma-Aldrich, 

Germany) and anti-human CD40 antibody (BioLegend, 

San Diego, CA, USA) were added into the culture 

medium for B-cell Antigen Receptor (BCR) stimulation 

and were incubated at 37°C in a 5% CO2 containing 

humidified atmosphere for 24 hours. After these hours, 

the B cells were collected for flow cytometry analysis 

and reverse transcriptase-polymerase chain reaction 

(RT-PCR). 

 

Flow Cytometry 

Flow cytometry was performed to assess the 

expression of BCL6 and BLIMP1 transcription factors 

in isolated B cells 24 hours after stimulation with  

anti-IgM and anti-CD40 antibodies. We fixed and 

permeabilized the B cells using an Intra Stain kit 

(EskanTeb Asia, Tehran, Iran). To assay BLIMP1 and 

BCL6, the CD19+ cells were stained with PE-labeled-

anti-BLIMP1 (Santacruz, Dallas, Texas, USA) and FITC 

 

 

Figure 1. Signaling pathways towards plasmacell differentiation. At the early steps of B cell differentiation into plasma cells, 

B-cell lymphoma 6 protein(BCL6) expression level elevates, and leads to the proliferation of B cells and promotes activation-

induced cytidine deaminase (AID) expression as interferon regulatory factor 4 (IRF4) does. B lymphocyte induced 

maturation protein 1 (BLIMP1) and BCL6 has a reciprocal inhibitory effect on each other. However, in the patients, 

BLIMP1 should have inhibited the BCL6 expression to facilitate plasma cell differentiation. At the end stages of 

differentiation toward plasma cells, BLIMP1, and IRF4 expression level increases as they have a stimulatory effect on each 

other.  
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Table 1. Specific primers designed for RT- q 

Amplicon 

size 
TM Reverse primer (5' → 3') Forward primer (5' → 3') Gene 

213 bp 82.3 TGGCAGACCTGGCATTCA GAAGAAGCAGAACGGCAAGA BLIMP1 

120 bp 79.77 ATCCCTGTGAAATCTGTGGC TGTGACGGAAATGCAGGTTA BCL6 

94 bp 85.29 GTTGTCGACGACGAGCG AGCACAGAGCCTCGCCTTT β-ACTIN 

 

labeled anti-BCL6 (Santacruz, Dallas, Texas,  USA) in 

the staining buffer.  We used normal goat serum as a 

blocking agent. At least 1×105 cells were scanned using 

a Facscalibur FACS (BD Biosciences, San Jose, CA, 

USA). Finally, data analysis was performed using 

FlowJo software (Tree Star, Inc, Ashland, OR, USA).  

 

RNA Extraction and cDNA Synthesis 

Total RNA was extracted from stimulated B cells 

using an RNA extraction kit (YektaTajhizAzma, 

Tehran, Iran), according to the manufacturer's 

instructions. Subsequently, RNA pellets were dissolved 

in nuclease-free water and were applied for cDNA 

synthesis. cDNA strands were generated in a 20-μL 

reaction mixture by using 500 ng of total RNA as a 

template, 0.5 μg of oligo (dT)12-18, 0.25 mM 

deoxyribonucleoside triphosphate mixture, and 200 U 

of Revert Aid reverse-transcriptase enzyme according 

to manufacturer instructions (Thermo Fisher Scientific, 

Waltham, MA, USA), in the presence of a ribonuclease 

inhibitor. 

 

Quantification of BLIMP1 and BCL6 Transcripts 

by Real-time PCR 

After cDNA synthesis, quantification of the mRNA 

levels for BLIMP1 and BCL6 was performed by using 

Maxima SYBER Green/ROX qPCR Master Mix (2X) 

(ThermoFisher Scientific, Waltham, MA, USA). All 

primers, which are summarized in Table 1, were 

designed using Allele ID 7.0 software. PCR reactions 

were performed in a volume of 10 μL containing 1 μL 

of cDNA, 0.1 μmol/L of each primer, and 5 μL of 

Maxima SYBER Green/ROX qPCR Master Mix (2X). 

Amplification condition was: 95°C for 10 minutes 

followed by 40 cycles consisting of 15 seconds at 

95°C, 60 seconds at 60°C and 60 seconds at 72°C. All 

PCR assays were performed in duplicate and data 

analyzed using the comparative threshold cycle method 

and the 2-ΔΔCt formula, the difference in expression of 

these two genes was compared between healthy and 

patient groups. The expression of β-actin was used as 

internal control and RNA samples from the healthy 

individuals were used as quality control in each RT-

PCR reaction. 

 

Statistical Analysis 

We used the GraphPad Prism 7.03 software for 

statistical analyses of the data. Kolmogorov–Smirnov 

and Shapiro-Wilk tests were used to k data normality. 

Based on the finding of these tests, we performed 

parametric and non-parametric analyses (independent 

sample t-test for data with a normal distribution and 

Mann– Whitney U test for data with skewed 

distribution). p-value<0.05 was considered statistically 

significant. 

 

RESULTS 

 

Clinical Characteristics of Patients 

In this study, 12 patients (6 females and 6 males 

per group) referred to the Al-Zahra Hospital of 

Isfahan University of Medical Sciences were 

evaluated. The mean age of the patients at the time of 

this study, at the onset of clinical symptoms and at the 

time of diagnosis were 22.8 years, 8.49 years, and 

13.53 years, respectively. Allergies (11 patients, 

91.7%) followed by sinusitis (8 patients, 66.7%) and 

otitis media (7 patients, 58.3%) were the most 

prevalent clinical manifestations in our studied 

patients. Other less common manifestations were 

pneumonia (5 patients, 41.7%), bronchiectasis (4 

patients, 33.3%), and autoimmune disorders (2 

patients, 16.7%). Detailed data of demographic and 

immunological characteristics of the studied CVID 

patients are provided in Table 2. 

 

Increased Transcript Level of BLIMP1 Gene 

Expression in B Cells of CVID Patients 

We evaluated possible changes in the mRNA level 

of BLIMP1 and BCL6 in patients compared with 

healthy controls. Our data showed that the expression 

of BLIMP1 was increased in CD19+ B lymphocytes of 
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CVID patients in comparison with the healthy controls 

and this was statistically significant (p=0.009). In 

consistent with our flow cytometry results, the 

transcript level of BCL6 had no statistical difference 

between the patients’ and healthy controls’ groups 

(p=0.45), as is shown in Figure 3. 

 

Increased BLIMP1 and BCL6 Protein Expression in 

B Cells of CVID Patients 

Changes in mRNA expressions disclosed by RT-

qPCR are not always a good indicator of changes in 

protein expression. In this regard, we performed flow 

cytometry analysis on isolated CD19+ B cells after 24 

hours of activation and stimulation by anti-IgM and 

anti-CD40 antibodies. Our result demonstrated that the 

expression of BLIMP1 protein in patients with CVID 

was significantly higher compared to that of the healthy 

controls (p=0.007). Also, our data indicated that the 

expression of BCL-6 protein was higher in CVID 

patients, however, this difference was not statistically 

significant (p=0.64). Figure 4 represents flow 

cytometry results and MFI data of the BCL-6 and 

BLIMP1 expression in patients compared to the healthy 

controls. 

 

 

Figure 2. The histogram graph demonstrates the purity of isolated B-cells by flow cytometric analysis (anti-CD19PE). 

 

 

 

 
Figure 3. Analysis of B lymphocyte induced maturation protein 1 (BLIMP1) and B-cell lymphoma 6 protein(BCL6) mRNA 

expression; using real-time PCR in common variable immunodeficiency (CVID) patients compared with healthy subjects. 

CD19+ B cells were isolated from blood samples of CVID patients and healthy subjects and the gene expression of BLIMP1 

and BCL6 was analyzed in both groups using quantitative reverse transcriptase-polymerase chain reaction. As illustrated, A) 

the transcript level of BLIMP1 is significantly elevated in CVID compared to controls while B) the BCL6 mRNA level is 

unchanged. Results are presented as Mean±SEM obtained from statistical analysis of RT-qPCR data between patients (n=12) 

and controls (n=12). *p<0.05, **p<0.01 and ***p<0.001 
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Table 2. Summary of the demographic and immunological characteristics of subjected common variable immunodeficiency 

(CVID) patients 
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C
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1 F 12 2 4 2 + 5600 29.5 (1652) 76 28 39 30 

2 M 10 2 5 3 + 6000 43.1 (2586) 97 10 85 6 

3 M 25 6 9 3 + 6600 31.0 (2046) 74 27 42 20 

4 M 23 4 18 14 + 7000 41.6 (2912) 60 38 24 17 

5 F 29 6 14 8 + 4900 26.1 (1279) 67 42 24 10 

6 M 33 23 25 2 - 6700 21.9 (1467) 73 27 44 13 

7 M 9 3 4.5 1.5 + 4400 29.5 (1298) 53 30 18 18 

8 F 36 20 25 5 - 8800 39.5 (3476) 55 31 33 28 

9 F 16 4 5 1 + 5900 44.2 (2608) 92 59 32 0.1 

10 M 39 5 22 17 - 6300 33.4 (2104) 79 29 48 1.6 

11 F 14 11 12 1 - 6700 37.5 (2512) 72 38 36 19 

12 F 28 16 19 3 + 7200 29.7 (2138) 72 59 14 10 

 
Sex 

At the time ofdiagnosis At the time of study 

Infection &Autoimmunity & Allergy IgG** 

mg/dl 

IgM** 

mg/dl 

IgA** 

mg/dl 

IgG** 

mg/dl 

IgM** 

mg/dl 

IgA** 

mg/dl 

1 F 356 22 34 1834 131 459 OM, AL 

2 M 200 20 21 1115 7 2 OM, S, AU (autoimmune hepatitis), AL 

3 M 500 50 10 718 9 1 B, P, S, OM, AL 

4 M 287 33 20 1060 31 1 B, P, S, AU (autoimmune hepatitis), AL 

5 F 681 13 7 894 1 1 P, S, AU, AL 

6 M 450 43 15 796 10 1 P, S, OM, AL 

7 M 368 25 36 1306 36 66 OM, S, P 

8 F 244 33 22 1023 274 22 OM, AL 

9 F 677 6 0 820 1 1 OM, AL 

1

0 
M 499 5 1 1576 1 1 B, S, AL 

1

1 
F 243 35 42 997 44 40 S, AL 

1

2 
F 872 26 50 954 6 1 B, AL 

N: number; M: male; F: female; Y: year; +: positive; -: negative; WBC: white blood cell; Ig: immunoglobulin; OM: otitis media; B:  bronchiectasis; 

P: pneumonia; S: sinusitis; AU: autoimmunity; AL: allergy. * Lymphocyte subset reference ranges (27): 

CD3: 16-85% CD4: 28-58% CD8: 19-48% CD19: 7-23% 

** Immunoglobulins reference ranges (https://emedicine.medscape.com/article/2157901-overview) 

Age 0-1 years: IgG (231-1411 mg/dL), IgM (0-145 mg/dL), IgA (0-83 mg/dL) 

Age 1-3 years: IgG (453-916 mg/dL), IgM (19-146 mg/dL), IgA (20-100 mg/dL) 

Age 4-6 years: IgG (504-1464 mg/dL), IgM (24-210 mg/dL), IgA (27-195 mg/dL) 

Age 7-9 years: IgG (572-1474 mg/dL), IgM (31-208 mg/dL), IgA (34-305 mg/dL) 

Age 10-11 years: IgG (698-1560 mg/dL), IgM (31-179 mg/dL), IgA (53-204 mg/dL) 

Age 12-13 years: IgG (759-1549 mg/dL), IgM (35-239 mg/dL), IgA (58-358 mg/dL) 

Age 14-15 years: IgG (716-1711 mg/dL), IgM (15-188 mg/dL), IgA (47-249 mg/dL) 

Age 16-19 years: IgG (549-1584 mg/dL), IgM (23-259 mg/dL), IgA (61-348 mg/dL) 

Older than 19 years: IgG (700-1600 mg/dL), IgM (40-230 mg/dL), IgA (70-400 mg) 
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Figure 4. Flow cytometry analysis and MFI data of B lymphocyte induced maturation protein 1 (BLIMP1) and B-cell 

lymphoma 6 protein(BCL6) expressing cells in a population of purified CD19+ B cells isolated from patients with common 

variable immunodeficiency (CVID) and healthy controls. Expression of BLIMP1 and BCL6 transcription factors in B-cell 

isolated from blood samples of healthy controls and CVID patients. A) Dot plots manifest expression of BLIMP1 and BCL6 

in B-cells of representative control and a patient with CVID. The cells were stained with anti-BLIMP1 PE and anti BCL6 

FITC after 24 hours of stimulation. The plots are based on the gating of viable cells in the forward and side scatter plots. B) 

The bar chart demonstrates the mean percentage of BLIMP1 and BCL6 expression in B cells of healthy controls and CVID 

patients. C) BLIMP1 MFI percentage is significantly elevated in CVID compared to controls while D) the BCL6 MFI 

percentage is unchanged. Results are presented as Mean±SEM. *p<0.05, **p<0.01 and ***p<0.001 

 
DISCUSSION 

 

BLIMP1 and BCL-6 are two important transcription 

factors that have important roles in the differentiation 

and maturation of B cells. Almost 90% of CVID 

patients have normal numbers of B-cells, along with 

diminished memory B-cells and plasmablasts that 

indicates a defect in the final stages of B cell 

differentiation to antibody-secreting plasma cells.28 

Hence, in the present study, we evaluated mRNA and 

protein expression levels of BLIMP1 and BCL6 in a 

group of CVID patients to identify underlying 

mechanisms in the pathogenesis of CVID. Both mRNA 

and protein expression levels of BLIMP1 were 

significantly higher in the CVID group compared to the 

healthy controls, while there was no significant 

difference in the mRNA and protein levels of BCL6 

between patients and healthy groups. 

In the current study, we found a significant increase 

in the expression of BLIMP1, in both transcript and 

protein levels, in CD19+ B cells of CVID patients. In 

the case of the high expression level of BLIMP1 in the 

patients, it probably means that plasmablasts tend to 

upregulate the expression of BLIMP1 to differentiate 

into antibody-secreting plasma cells to compensate the 

decreased number or lack of plasma cells. This is in 

consistent with other studies that have indicated high 

levels of BLIMP1 expression when plasmablasts 
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differentiate into plasma cells (24, 29). In another study 

on the same set of patients, Ansari et al have shown a 

significant decrease in the number of plasmablasts in the 

same CVID patients compared with healthy subjects, 

which complicates the situation.30 It could be assumed 

that this BLIMP1 is probably a protein without proper 

function in these patients or probably there are other 

unknown mechanisms that nullify the function and the 

effects of the high expression level of BLIMP1 in our 

patients. In other words, a probable loss-of-function 

mutation or an inhibitory epigenetic effect might 

suppress the compensatory effect of BLIMP1 expression 

in these patients. Therefore, it is important to investigate 

the phosphorylation, dephosphorylation, and histone 

modification levels of this protein and also its proper 

interaction with its downstream proteins, such as XBP1 

or upstream proteins including signal transducer and 

activator of transcription 3 (STAT3) and interferon 

regulatory factor 4 (IRF4). Moreover, there is double-

positive feedback between IRF4 and BLIMP1 in B cells. 

Simultaneously with our study, Afshar et al have 

investigated XBP1 and IRF4 expression in our subjects 

and they found a significant increase in the mRNA and 

protein expression of IRF4 and a slight, but not 

significant, decrease in the mRNA and protein 

expression of XBP1 in the B cells.31 Accordingly, high 

expression of IRF4 in the patients may be due to the 

increased BLIMP1 which did not augment the XBP1 

expression located in its downstream and consistent with 

our results, Afshar et al findings also indicate the 

likelihood of loss-of-function mutation in BLIMP1 and 

IRF4. It is noteworthy to remind that, increasing IRF4 

entails in up-regulation of BLIMP1 and vice versa 

(Figure 1).  

In the present study, we also showed a slight, albeit 

not significant, increase in the protein level of BCL6 in 

CVID patients in comparison to the healthy controls. 

Several transcription factors including Bcl-3, Bcl-6, 

NF-kB/p52, and IRF-4 are required for the formation of 

germinal centers (GCs) in the process of B cell 

differentiation.32 Warnatz et al have shown that GCs are 

normal in CVID patients, however, there are different 

degrees of inappropriate and hyperplastic GCs in most 

of them.33 High expression of BCL6 in our study and 

IRF4 in Afshar et al study in the same CVID patients, 

is indicative of possible induction of hyperplastic GCs 

in these patients by stimulation of BCL6 and IRF4 

signaling pathways. 

In another study, Taubenhelm et al, assessed the 

expression level of BLIMP1 and BCL6 molecules in 

the lymph nodes of CVID patients, but not in peripheral 

blood.16 In this study, increased expression of BLIMP1 

in pre-plasmablast cells in the lymph nodes of CVID 

patients has been demonstrated. Moreover, consistent 

with our findings they found the high expression of 

BCL6 in the early stages of differentiation of B-cell 

into centrocytes, which had been accompanied by an 

increase in the proliferation of B cells at this stage.16 

The results of this study are consistent with our 

findings. It has been reported that differentiation of the 

centrocytes into antibody-secreting plasma cells 

correlates with high-level expression of BLIMP1, while 

PAX5, BCL6, and BATCH2 levels are significantly 

reduced. Indeed, BCL6 is an important transcription 

factor for the development and propagation of B-cells 

and directly inhibits BLIMP1.18 This is in contrast to 

our findings and we suggest that there may be other 

less studied molecules or regulatory mechanisms which 

interfere with the direct action of BCL6 on 

downregulation of BLIMP1. Another possibility is that, 

if we assume that BLIMP1 was non- functional in our 

patients, its high level of expression could be unable to 

suppress BCL6 expression. As previously mentioned, 

Ansari et al have indicated that plasmablasts were 

significantly reduced in our patients, which is 

consistent with this elevated BCL6 levelBCL6 inhibits 

differentiation of plasmablasts to plasma cells with 

repressing BLIMP1, XBP-1, and IRF4.34 Thus, the non-

reduced level of BCL6 in our patients could be 

interpreted as a probable reason for the low number of 

their plasmablasts.  

We had limitations for isolating B cells from these 

patients; hence we had to evaluate BLIMP1 expression 

in stimulated cells. We were not able to compare 

BLIMP1 expression levels in unstimulated cells from 

patients and the healthy control group. Therefore, we 

suggest for assaying this molecule in both unstimulated 

and stimulated conditions.  

In conclusion, the current study suggests that the 

high expression level of BLIMP1 and more importantly 

a modest increase of BCL6 expression in CVID 

patients may play an important role in the defective 

differentiation of B cells into antibody-secreting plasma 

cells. This can play a role in the pathogenesis of CVID. 

However, further studies in larger patient’s population 

are needed to confirm and to clarify the functional 

aspects of the increased level of BLIMP1 expression 

and the effect of epigenetic factors on this pathway. 
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