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ARTHRITIS
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Background and objectives Interleukin (IL)-35 is a novel
interleukin described as an immunosuppressive cytokine spe-
cifically produced by CD4+FoxP3+ regulatory T (Tregs) cells
but not by conventional T cells. Since Tregs play a major role in
autoimmunity maintenance and protects from inflammation,
the authors aimed at evaluating the role of IL-35 in a model
of rheumatoid arthritis in mice using a non viral gene transfer
strategy.
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Methods Two plasmids were used and compared: pIGneo-
mouse (m)IL-35-GFP (gift from Dario Vignali) and pORE-
mlL-85, where IL-35 is expressed under CMV or HTLV
promoter, respectively. pIGneo-mouse (m)IL-35-GFP contains
a ‘native’ form of IL-35 made of Ebi3 and p35 linked subunits,
while pORF-mIL-35contains a ‘single chain’ construct. In
vitro, IL-35 expression was detected in lysate of transfected
HEK cells by western blot (p35 or Ebi3) and immunoprecipita-
tion (IP). The in vivo trangene expression was detected by fluo-
rescence analysis of GFP on muscle slides after intra-muscular
electrotransfer (ET) of 60 pg plGneo-mlIL-35-GFP plasmid.
The clinical effect of IL-35 was assessed in collagen-induced
arthritis in mice receiving two im ET of 60 pg plGneo-mlIL-
35-GFP or pORF-IL-35, 3 and 18 days after CIA induction.
Control groups received the corresponding empty plasmids or
PBS. Tregs and Thl7 frequencies and phenotypes were per-
formed by flow cytometry in the spleen and lymph nodes (LN)
of pORE-IL-85 treated mice at day 34.

Results Both subunits p35 and Ebi3 were expressed in lysates
from either pIGneo-mlIL-35-GFP or pOREF-IL-35

HEK transfected cells, and formed the IL-35 heterodimer as
shown by IP. At least 3 days after intramuscular ET of pIG-
neo-mIL-35-GFP plasmid, the authors were able to detect GFP
expression, revealing in vivo IL-35 expression, on muscle his-
tological slides.

Surprisingly, whatever the plasmid used, IL-35 gene transfer
resulted in a statistically significant increase in clinical scores
of collagen-induced arthritis as compared to empty plasmid.
The underlying cellular mechanisms of this effect were shown
to be related to an increased in number and frequency of Th17
cells in the spleen of pORF-mIL-35 treated mice, leading to an
increased Th17/Tregs ratio. Interestingly, CD39 expression on
Tregs increased (frequency and intensity) in the LN of pORF-
mIL-35 treated mice as compared to control groups, but CD62L
expression also increased (spleen and LN) on these cells.
Conclusion The authors show an unexpected but clear exac-
erbating effect of IL-35 gene transfer in an autoimmune and
inflammatory model of RA. The authors can hypothesise
that IL-35, as already known, induced an activation of Tregs
by up-regulating CD39 expression on these cells, but that the
concomitant up-regulation of CD62L prevent their migration
into the inflammatory joint by retaining them in secondary
lymphoid organs, thus impeding them from exerting their
immunosuppressive role.
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