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with U937 or Jurkat cells in the presence of M808.
HDAC6 inhibition had no significant effect on IL-1� -
induced adhesion of both U937 and Jurkat cells to
RA-FLS (Fig.4c, d). Of note, IL-1� increased the ad-
hesion of U937 cells but not that of Jurkat cells to
RA-FLS.

HDAC6 inhibition ameliorates arthritis in an AIA model
To investigate the in vivo effects of HDAC6 inhibition
on arthritis, Lewis rats with AIA were treated with a
daily oral dose of HDAC inhibitor at different doses (Fig.
5a). In control rats, the arthritis score continued to rise
until days 13 through 16. The HDAC6 inhibitor im-
proved weight and reduced the clinical arthritis score in
a dose-dependent manner (Fig.5b, c).

Histological examination of control rats on day 16
after CFA injection revealed marked inflammation of the
synovial membrane, along with cartilage destruction and
bone erosion. Synovial inflammation was suppressed by
the HDAC6 inhibitor. Interestingly, the HDAC6 inhibi-
tor ameliorated joint damage (i.e., cartilage damage and
bone erosion) to a greater extent than synovial inflam-
mation (Fig.5d, e).

Discussion
Joint destruction in RA is mediated mainly by invasion
of transformed“cancer cell-like” FLS into adjacent bones
to form a pannus [3]. Here, we inhibited HDAC6 in RA-
FLS and showed that subsequent PTM of the actin cyto-
skeleton was associated with decreased cell mobility and
decreased production of tissue-degrading enzymes, in-
flammatory cytokines, and chemokines in vitro, and with
amelioration of inflammatory arthritis in a murine
model.

Since cell morphology, function, migration, and prolif-
eration depend on constant reorganization of the cyto-
skeleton, PTM of the cytoskeleton, such as acetylation
or deacetylation, ultimately impacts cell function and
shape [24]. Therefore, regulation of HDAC6 activity,
which is almost exclusively present in the cytoplasm,
may be critical for normal cell physiology in immune
and non-immune cells. Overexpression of HDAC6 leads
to a spontaneous proinflammatory response in macro-
phages and a pathologically increase in HDAC6 activity
in RA synovium [25, 26]. Inhibition of HDAC6 has
pleiotropic effects on immune and non-immune cells;
inhibiting HDAC6 promotes the generation of regulatory
T cells, inhibits the proliferation of activated T cell, and

Fig. 3 HDAC6 inhibition suppresses migration of fibroblast-like synoviocytes (FLS). a Cell migration assay. RA-FLS (n = 6) were treated for 1 h with
M808, followed by stimulation with IL-1β for 72 h. Migration of RA-FLS in the presence of varying concentrations of M808 is depicted. Shown are
representative images from six independent experiments (left panel). Original magnification × 40. The number of migrating RA-FLS in each group
was compared using a t-test (right panel). b Following treatment with IL-1β in the presence or absence of M808 (5 μM), FLS were stained for F-
actin (green) and cortactin (red). Nuclei were stained with DAPI (blue). Immunofluorescence images are representative of five independent
experiments; invadopodia (yellow dots) are seen in the merged panels. Bar = 20 μm. The number of invadopodia per cell was compared
between groups using a t-test (right panel). Data represented the mean ± SEM
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