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Background
Pathological angiogenesis can be observed in rheuma-
toid arthritis (RA) synovial tissue (ST) already in the
earliest phase of disease and may be critical in the
switch from acute to chronic inflammation. The chemo-
kine CXCL12 is regulated by non-canonical NF-�B sig-
naling and stimulates angiogenesis in endothelial cells
(EC). Therefore, the non-canonical NF-�B pathway,
with its key mediator NF-�B inducing kinase (NIK),
may play an important role in pathological angiogenesis
leading to the perpetuation of synovial inflammation in
RA.

Objective
To study the role of non-canonical NF-�B signaling in
pathological angiogenesis in RA.

Materials and methods
ST was obtained via mini-arthroscopy from inflamed
joints of RA patients. Expression of NIK and CXCL12
was evaluated using immunohistochemistry and immu-
nofluorescence (IF) microscopy. NIK expression was
also studied in Grawitz tumor and breast cancer tissues.
Next, the effects of non-canonical NF-�B signaling in
EC were studied in vitro using angiogenesis/tube forma-
tion assays.

Results
NIK was highly expressed in vascular structures in RA
ST. IF microscopy demonstrated that NIK and
CXCL12 were both expressed in high endothelial
venules and in EC of small (newly formed) blood

vessels. In addition, NIK was also expressed in EC in
Grawitz tumor and breast cancer tissues, whereas nor-
mal skin EC did not exhibit increased NIK expression.
In vitro, EC treated with stimuli that induce non-cano-
nical NF-�B signaling significantly enhanced tube for-
mation 2,5-fold (p<0.05), which could be completely
blocked by siRNA targeting NIK.

Conclusion
NIK is preferentially expressed in EC both in inflamed
RA ST and in tumor tissues. In vitro, induction of non-
canonical NF-�B signaling resulted in EC activation and
enhanced angiogenesis, whereas selective blockade of
this pathway using siRNA abrogated these effects. These
findings point towards an important role of the non-
canonical NF-�B pathway in (pathological) angiogenesis.
This could be exploited for the development of new
therapies not only for RA, but also for other diseases.
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