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To the Editor

We thank Drs. Wilde and colleagues for their interest in our study. They inquire as to
whether IL-17A is produced by exon 2—deficient FoxP3 + Treg cells in patients with AAV.
As mentioned in our original report, more IL-17A is produced by total T cells from AAV
patients than from healthy controls, and the majority of IL-17A—producing CD4+ T cells are
CD25intermediate cpy127high: only a small proportion of IL-17A-producing cells are
CD25MIhCD127!oW Treg cells. To address the question posed by Wilde et al, we have
investigated Treg cell IL-17A production in AAV patients, using a phorbol myristate acetate
(PMA)/ionomycin stimulation protocol described by Lord et al (1). We found that within the
Treg cell population, both full-length and exon 2—deficient FoxP3+ cells produced I1L-17A
(Figure 1A). Thus, IL-17A production is not restricted to exon 2—deficient FoxP3+ cells in
AAV. A caveat to this conclusion is the fact that IL-17A production was examined after
PMA/ionomycin stimulation; different modes of cellular stimulation or induction with
specific cytokines may yield different results. Very little is currently known about the exact
function of exon 2—deficient FoxP3, but this should be explored more extensively in AAV.

As Wilde et al mention, T cell CTLA-4 and PD-1 may not function appropriately to
negatively regulate T effector cell responses in AAV, and aberrant negative regulation may
also contribute to Treg cell dysfunction (2,3). We did not directly test T cell CTLA-4 or
PD-1 expression in our studies. However, we did examine expression of CD39
(ectonucleoside triphosphate diphosphohydrolase 1), which hydrolyzes free ATP into ADP
and AMP (4,5), in AAV T cells. Circulating ATP is known to act as a “natural adjuvant” but
can be removed from circulation by cells expressing CD39 (6,7). Thus, CD39 suppresses
immune activation by reducing ATP levels. In humans, it is expressed by a subset of Treg
cells with effector and memory-like properties (5). Interestingly, we found an increased
frequency of CD39+CD4+ T cells in the peripheral blood of AAV patients compared to
healthy controls (mean 11.59% versus 5.12%). Additionally, the proportion of Treg cells
expressing CD39 was higher in AAV patients than in healthy controls (Figures 1B and C).
These findings are reminiscent of the overexpression of the inhibitory molecules PD-1 and
CTLA-4in AAV T cells (2,3).

In conjunction with dysfunctional Treg cells, effector cell up-regulation of GITR and CD134
may alter Treg cell suppression (8). The collective data from our studies and other studies
mentioned above suggest that T cell dysfunction and lack of regulation are not due to a
single aberration. In AAV, and likely many other systemic autoimmune diseases, T cell
dysfunction can be attributed to both the regulatory and effector compartments and may
induce a positive inflammatory feedback loop. Future studies should examine the underlying
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molecular cause of CD25intermediate T ce|| proliferation despite the addition of functional
Treg cells.

Acknowledgments

Supported by the NIH (National Institute of Diabetes and Digestive and Kidney Diseases grant 2P01-
DK-058335-13).

References

1.

Lord JD, Valliant-Saunders K, Hahn H, Thirlby RC, Ziegler SF. Paradoxically increased FOXP3+ T
cells in IBD do not preferentially express the isoform of FOXP3 lacking exon 2. Dig Dis Sci. 2012;
57:2846-55. [PubMed: 22736020]

. Wilde B, Hua F, Dolff S, Jun C, Cai X, Specker C, et al. Aberrant expression of the negative

costimulator PD-1 on T cells in granulomatosis with polyangiitis. Rheumatology (Oxford). 2012;
51:1188-97. [PubMed: 22447882]

. Steiner K, Moosig F, Csernok E, Selleng K, Gross WL, Fleischer B, et al. Increased expression of

CTLA-4 (CD152) by T and B lymphocytes in Wegener's granulomatosis. Clin Exp Immunol. 2001;
126:143-50. [PubMed: 11678911]

. Deaglio S, Dwyer KM, Gao W, Friedman D, Usheva A, Erat A, et al. Adenosine generation

catalyzed by CD39 and CD73 expressed on regulatory T cells mediates immune suppression. J Exp
Med. 2007; 204:1257-65. [PubMed: 17502665]

. Borsellino G, Kleinewietfeld M, di Mitri D, Sternjak A, Diamantini A, Giometto R, et al.

Expression of ectonucleotidase CD39 by Foxp3+ Treg cells: hydrolysis of extracellular ATP and
immune suppression. Blood. 2007; 110:1225-32. [PubMed: 17449799]

. Wilkin F, Duhant X, Bruyns C, Suarez-Huerta N, Boeynaems JM, Robaye B. The P2Y11 receptor

mediates the ATP-induced maturation of human monocyte-derived dendritic cells. J Immunol.
2001; 166:7172—7. [PubMed: 11390464]

. Idzko M, Hammad H, van Nimwegen M, Kool M, Willart MA, Muskens F, et al. Extracellular ATP

triggers and maintains asthmatic airway inflammation by activating dendritic cells. Nat Med. 2007;
13:913-9. [PubMed: 17632526]

. Wilde B, Dolff S, Cai X, Specker C, Becker J, Totsch M, et al. CD4+CD25+ T-cell populations

expressing CD134 and GITR are associated with disease activity in patients with Wegener's
granulomatosis. Nephrol Dial Transplant. 2009; 24:161-71. [PubMed: 18723571]

Arthritis Rheum. Author manuscript; available in PMC 2014 July 07.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Free and Su Page 3

B AAV Healthy control c
1 15+
7.97% 1.83% :
: E 10+
total | ?
CD4+
8 .
2
A ! | N
CD4+ FOXP3+ e SN ] . -
| 3.05% i o
g | | ]
o1 ! 31.9% 6.63% & sod
(T | 1 : F £
o] | F a0d
T +
2|
1 (.: 204
i &
i 104
04
ARV HCO
Figure 1.

Interleukin-17A (IL-17A) and CD39 expression on Treg cells from patients with
antineutrophil cytoplasmic antibody—associated vasculitis (AAV). A, Representative flow
cytometric plot of IL-17A production in FoxP3+ cells. FoxP3 antibody clone 150D,
representing exon 2, is shown on the y-axis. B, Representative flow cytometric plots of
CD39 expression on total CD4+ cells and Treg cells from patients with AAV and healthy
controls (HCO). C, Mean + SEM percent of total CD4+ cells and Treg cells expressing
CD39 in patients with AAV and healthy controls.
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