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a significant burden of morbidity and mortality as well as
substantial healthcare costs (6). There are currently no effective
t
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(Thermo-Fisher, UK) and seeded at 5 × 104 cells/ml for 12-
well plates and allowed to grow for 24 h before infection or
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TABLE 2 | qPCR Primer sequences utilized in this study.

Target Forward Reverse References

PADI1 TCTACTCGGACTGGC

TCTCTG

TGCTTCTTTTTGCCTG

GTGTTT

This work

PADI2 GCTTTCCTCTGTCTG

GTGGT

TTTCTTTGTGCCGGG

GATGG

This work

PADI3 CTGCAGAGAATCGTG

CGTGT

TGATCTCCAAAGTCG

CGTCAA

This work

PADI4 CCATCCTGCTGGTGA

ACTGT

GAAGTCCTTGGGGGT

CTTCG

This work

GAPDH AAGCTCATTTCCTGG

TATGACA

TCTTACTCCTTGGAG

GCCATGT

(
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induced an increase in CCL5 secretion compared to untreated
cells, while the addition of LL-37 reduced this effect. The effects
of LL-371cit
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FIGURE 4 | Human rhinovirus and Poly I:C stimulation increase PAD2 expression in CD14−CD16++ PBMCs. Peripheral blood mononuclear cells (PBMC) were

isolated and exposed to different doses of HRV (viral MOI of 1 or 5) or to 10µg/ml of Poly I:C for 24 or 48 h. Intracellular PAD2 expression was assessed in different

PBMC subsets by FACS. Dot plots indicate the gating strategy used and histogram overlays indicate representative PAD2 levels (MFI) in different PBMCs subsets, (A)

CD3+ CD56− T-cells, (B) CD19+ CD3− CD56− B-cells, and (C) CD14+ CD16low CD19− CD3− CD56− Monocytes. Bars represent the Mean Fluorescence Index

(MFI) of PAD2 levels expressed in each PBMC subset after 48 h of infection: (D) T-cells, (E) NK-T cells, (F) NK-cells, (G) B-cells, (H) CD14− CD16++ monocytes, and

(I) CD14+ CD16low monocytes. Bars indicate the mean ±
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FIGURE 5 | Human rhinovirus and Poly I:C stimulation increase protein citrullination in 16HBE14
◦− cells. Human bronchial epithelial (16HBE14

◦−) cells were infected

with HRV1B MOI = 5 or treated with Poly IC and total citrullination was measured with a monoclonal antibody against peptidyl citrulline (F95). (A) After 24 h, lysates

were obtained and blotted with F95 antibody, α-citrullinated histone H3, and actin, which was used as loading control. (B) Confocal microscopy images were also

taken at 24 or 48 h after infection, showing F95 staining (RED) and DAPI as nuclear counterstaining (BLUE). (C) Quantification of at least four different fields of view

from (C) is shown in (D), with each dot representing a different cell and boxes displaying min to max and mean values of F95 staining intensity.

the net charge of LL-37 peptide, resulting in LL-375cit with
a +1 net charge, as opposed to the +6 net charge of native
LL-37 (30). This would affect the ability of LL-37 to interact
electrostatically with negatively charged molecules such as LPS
(56). Interestingly, while citrullination of LL-37 substantially
reduced the antibacterial activity of the peptide against S. aureus,
prior studies have determined that proteinases released by this
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