










mouse eyes to induce inflammation [8]. We observed in 2 days
that both limk1−/− mice and wild type mice treated with
LIMK1-targeted siRNA had much lessened inflammatory
response, as evidenced by decreased infiltration of

inflammatory cells such as leukocytes. The fibrosis response
presumably was also reduced as it is related to the reduced
inflammation (unpublished data), impeded fibroblast
migration, and declined matrix deposition.

Figure 3. Downregulation of LIMK1 decreases actin polymerization and focal adhesion formation. Corneal fibroblasts transfected with
TransIT-TKO transfection reagent, a 100 nM scrambled or LIMK1 siRNA for 72 h were fixed and permeablized. The cells were stained for
actin (green color, using Alexa 488 phalloidin) and paxillin (red color, using anti-paxillin and Cy3-goat anti-mouse IgG) where indicated. The
nuclei were stained with DAPI (blue color). Note the reduction of actin stress fibers and paxillin-positive focal adhesions in LIMK1 siRNA-
transfected cells. Bar, 20 μm.
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The siRNA injected into mouse eyes most likely targeted
fibroblasts in the subconjunctival region. The precise
mechanism of how siRNA was entering the cells is not known.
The siRNA treatment reduced the inflammation, possibly in
association with the attenuation of chemotaxis. As is shown

in Figure 2 and Figure 3, LIMK1 siRNA treatment retarded
the migration and altered actin dynamics of corneal fibroblasts
in culture. Downregulation of LIMK1 in leukocytes was also
observed to decrease leukocyte chemotaxis in Transwell

Figure 4. Suppression of inflammatory
response by downregulation of LIMK1
in a mouse model of ocular
inflammation. A: Tissue sections from
the mouse eyes of limk1+/+ and limk1−/−

 genotypes  treated    with PBS/beads
where indicated. B: Bar graph showing
the number of inflammatory cells per
10,000 μm2 of subconjunctival area in
PBS/beads-injected eyes of limk1+/+ and
limk1−/− mice. The asterisk indicates a
p=0. 028 (n=4) compared with limk1+/+

(n=5)  specimens. C: Bar graph
showing the number of inflammatory
cells per 10,000 µm2 of subconjunctival
area in eyes of mice treated with
scrambled siRNA or LIMK1-targeted
siRNA where indicated. The asterisk
indicates a p=0. 024 (n=8) compared
with scrambled siRNA controls. D:
Immunofluorescence analysis of
leukocyte infiltration in PBS/beads-
injected limk1+/+ and limk1−/− mouse
eyes. Sections were stained with anti-
CD45 antibody, and the cellularity was
assessed by the co-staining with DAPI.
White arrowheads indicate CD45-
positive cells. E: Bar graph showing the
number of leukocytes per 10,000 μm2 of
subconjunctival area in the PBS/beads-
treated eyes of limk1+/+ (n=5) and
limk1−/− (n=4) mice. The asterisk
indicates a p=0.027. Experiments were
performed 3 times.
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assay, presumably via impairment of actin polymerization
(unpublished data).

It is noteworthy that while adenovirus and other vectors
may be employed for long-term inhibition of inflammation,
transient knockdown by synthetic siRNA allows a better
dosage control to minimize potential side effects. In our model
a one-time administration of siRNA at a very early phase was
sufficient to reduce the pathway of inflammation.

Ocular fibrotic wound response is a major cause of vision
handicap and blindness, especially following surgical
treatment for glaucoma [17,18]. Excessive post-operative
scarring often leads to failure of filtration surgery. While the
use of antimetabolites such as mitomycin C and 5-fluorourcil
as conjunctival anti-fibrosis or anti-scarring treatments
benefits some patients, these agents are associated with
potentially blinding complications including hypotony,
maculopathy, and infection [19-22]. Therefore
downregulation of LIMK1 might be an effective strategy in
suppression and prevention of ocular inflammation and
fibrosis.

To summarize, we report that LIMK1-targeted siRNA
application in vitro resulted in decreased fibrosis, reduced
actin polymerization, and retarded migration of fibroblasts,
disclosing a possibility that LIMK1 may mediate TGF-β-
dependent signaling during ocular inflammation. Also,
downregulation of LIMK1 via genetic deletion or direct
application of LIMK1-targeted siRNA in the eyes of a mouse
model markedly decreased ocular inflammatory response.
The in vitro and in vivo results underscore the potential of a
novel therapy for preventing the inflammatory response and
fibrosis or scarring in ocular diseases and after glaucoma
filtration surgery. This approach may also have applications
for other surface tissues, including the skin.
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