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❖ The secretion of antibody by B cells requires concerted action of many endoplasmic

reticulum proteins (ERPs). One such ERP – marginal zone B and B1 cell-specific

protein (MZB1) – is highly expressed in lymph nodes from patients with lupus or

rheumatoid arthritis (RA).

❖ MZB1 has been shown to be essential for the secretion of IgA and IgM. Co-

immunoprecipitation experiments suggest that MZB1 interacts with the antibody

tail piece. Its presence also stabilizes the light chain/heavy chain complex,

facilitates the binding of the J-chain to the tail piece, and subsequently promotes the

secretion of both Ig classes, especially the polymeric forms.

Introduction
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PAD2 inhibition suppresses IgA secretion3

1 PG-bound MZB1 is preferentially enriched in RA-ILD lung MZB1 is a substrate of PAD22

PAD2 ablation phenocopies MZB1 deficiency4

Conclusions

Figure 1. A. Anti-modified citrulline (AMC) and F95 Western blot staining shows citrullinated proteins in

lung tissue extract collected from healthy donors or patients with RA-interstitial lung disease (RA-ILD),

chronic obstructive pulmonary diseases (COPD), or idiopathic pulmonary fibrosis (IPF). Smoking status

of patient is labelled in red. B. Biotinylated phenylglyoxal (PG) probe selectively binds to citrulline,

allowing pull-down of citrullinated proteins. C & D. PG-tagged proteins collected from lung samples were

sent for mass spectrometry. Each disease sample was examined in triplicate. (C) Volcano plot of proteins

enriched in RA-ILD lung tissue compared to control lung tissue. Red dashed line signifies threshold of

FDR <0.1, p<0.05 and fold change ≥1.5. (D) Venn-diagram of proteins enriched in four different RA-ILD

samples. E. Western blot staining of PG-tagged MZB1 and total MZB1 in the lung sample extracts.

Figure 2. A. Recombinant GST and GST-tagged human MZB1 was incubated with PAD2 or

PAD4. Incubations were stained with Coomassie blue or AMC. B. PG-tagged proteins or whole

cell extract collected from the spleen of WT or PAD2-deficient mice were probed with a-MZB1.

The raw density of PG-MZB1 bands and the ratios of PG-MZB1 and total MZB1 of all samples

are shown. C. PAD2-citrullinated human GST-MZB1 was submitted for mass spectrometry,

following neutral loss of isocyanic acid. Ten out of 14 arginine residues of MZB1 were covered

and R112 was found to be conserved and citrullinated.

Figure 3. Primary human B cells were purified from PBMC of healthy donors and

differentiated into plasmablasts in vitro. A. The percentages of IgA+CD27+ cells are

shown. B. The levels of IgA and IgG secreted into the supernatant were quantified

with ELISA. C. The transcript levels of PADs were measured with RT-qPCR. D. The

transcript levels of MZB1 were measured with RT-qPCR and the whole cell extract

was probed with a-MZB1 and a-tubulin. E & F. Primary human B cells were

differentiated in the presence of DMSO or AFM30a, a PAD2-specific inhibitor that

showed no cytotoxic effect. (E) Cell extract from two experiments was pooled

together; the levels of total and PG-tagged MZB1 were examined with Western

blotting. (F) The levels of IgA and IgG in the supernatant were quantified with ELISA.

Figure 4. CRISPR was used to ablate MZB1, PAD2 or PAD4 in human

primary B cells prior to differentiation to plasmablasts. A. Each gene was

targeted by two independent gRNAs. The efficiency of ablation was

quantified by RNA transcript level, which was measured by RT-qPCR. B. The

level of secreted IgA and IgG were quantified by ELISA. Ablation of PAD2

or PAD4 showed no effect on the survival and expansion of plasmablasts,

percentage of IgA+ cells, upregulation of CD27, or MFI of IgA staining.
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❖ MZB1 was preferentially enriched in the pool of PG-tagged lung proteins obtained from

patients with RA-ILD compared to those with IPF or COPD.

❖ MZB1 is a substrate of PAD2 in human primary plasmablasts.

❖ MZB1 promotes the secretion of IgA in human plasmablasts.

❖ PAD2, and possibly PAD4 to a lesser extent, also promotes the secretion of IgA but not IgG in

human plasmablasts probably through citrullinating MZB1.

❖ This finding expands the regulatory role of PAD-mediated citrullination to B cells and suggests

a potential pathway by which hypercitrullination in B cells could contribute to the

pathogenesis of RA.
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Captured with 

strep-beads❖ Citrullination is a post-translational

modification, as shown to the right.

Peptidylarginine deiminases (PADs) are

known to regulate the function of

immune cells and proteins in many ways.

❖ Here, we show that PAD2 plays a

regulatory role in the secretion of IgA

through the citrullination of MZB1.
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