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Purpose: Transforming growth factop-(TGF-3) is an important mediator of wound healing responses. In the eye, TGF-

B activity has been implicated in causing corneal haze after laser surgery and subconjunctival scarring following glau-
coma surgery. The purpose of the study was to determine whether small interference RNAs (siRNAs) targeting the type Il
receptor of TGH3 (TRRII) could be used to suppress the TGE&etion.

Methods: TRRII specific sSiRNAs designed from the human gene sequence were transfected into cultured human corneal
fibroblasts. The protein and transcript levels of the receptor were determined by immunofluorescence, western blotting,
and real time PCR. Immunofluorescence and immunoblotting were carried out to examine fibronectin assembly. A wound
closure assay was used to assess cell migration in in vitro fibroblast cultures. In addition, the in vivo effiRts of T
siRNA were evaluated in a mouse model of ocular inflammation and fibrosis generated by subconjunctival injection of
phosphate buffered saline and latex beads. MofBegl BIRNA was introduced into experimental eyes. Cellularity on
tissue sections was evaluated after staining with hematoxylin and eosin. Collagen deposition was visualized by picrosirius
red staining.

Results: TBRII siRNAs abrogated the receptor transcript and protein expression in cultured corneal fibroblasts. The gene
knockdown inhibited fibronectin assembly and retarded cell migration. In the mouse model, introducfibrl ape-

cific sSiRNA significantly reduced the inflammatory response and matrix deposition.

Conclusions: TBRII specific SiRNAs were efficacious both in vitro and in vivo in knocking down the §@€tion. A

direct application of siRNA into eyes to downregulaffRT expression may provide a novel therapy for preventing
ocular inflammation and scarring.

Transforming growth factop-(TGF{3), a family of struc-  been shown to be important in ocular scarring in conditions
turally related multifunctional cytokines, has wide biologicalincluding proliferative vitreoretinopathy [11], cataract forma-
actions including cell growth, differentiation, apoptosis, andion [12], corneal opacities [13], and subconjunctival scarring,
fibrogenesis [1-3]. TGB-typically is secreted in a latent form a complication of filtration surgery in glaucoma [14,15]. TGF-
and is activated through a complex process of proteolytic a¢- also has been implicated in choroidal neovasculaization
tivation and dissociation of latency protein subunits [4]. Thd16,17].

action of TGF is mediated by TGB-receptors types | (RI) In glaucoma filtration surgery, postoperative scarring at
and I (TBRII), both of which are serine and threonine kinasesthe wound site is a critical determinant of the surgical out-
Signal transduction is initiated by TG¥Fbinding to BRI, come [18,19]. Although anti-scarring agents such as mitomy-

followed by its association withgRI [4]. TBRII phosphory-  cin C and 5-fluorouracil can prevent post-operative scarring
lates multiple serines and threonines in the TTSGSGSGSénd improve surgical outcome [20,21], they do so by causing
sequence of the cytoplasmic region BRI [4]. The activated widespread fibroblast cell death and are associated with se-
TPRRI in turn phosphorylates and activates the transcriptiomere and potentially blinding complications [22,23]. The im-
factors, Smads [4,5]. portant role of TGH3 in the wound repair has led to other
TGF- has emerged as a key mediator of the fibrotic restrategies [15] such as the use of anti-TRzftibody [24,25]
sponse to wounding. It is upregulated during different typeand antisense oligonucleotides [26] to block the PGHe-
of wound healing in the eye, liver, and skin [3,6-8]. Of thetion. These studies have, in general, targeted the ligand rather
three human isoforms (TGFL, TGF$2, and TGH33), TGF-  than the receptor.
B2 is the predominant form in the eye [9,10]. T@-have In the current study, we used the RNA interference (RNAI)
strategy to target the TGFpathway. Gene silencing is a pro-
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fragments, termed small interfering RNAs (siRNAs), that di-(Scramble 1l duplex), used as a control, and a Cy3 labeled
rect the degradation of the target RNAs [27-29]. siRNAs havluciferase GL2 duplex, used to determine optimal conditions
been shown to be of great value in knocking down genes infar siRNA transfection, were purchased from Dharmacon.
variety of biological systems [30-32]. siRNA from the similar region as hT1 of the mouftRT

Since the ligand engagement bRl appears to be a sequence (AF406755), was also synthesized and tested for
major limiting step in cellular activation, we designed siRNAsefficacy in vivo in an inflammatory/fibrosis mouse model. The
targeting this receptor. In experiments described herein, thtarget sequence of the mouse T1 (mT1) siRNA is shown in
siRNAs induced a marked reduction in the T@hRediated Table 1. There is one nucleotide difference (small letter) be-
matrix deposition and retarded the migration of cultured hutween the human and mous@RIl sequences.

man corneal fibroblasts. In addition, siRNA specific fpRTI Transfection of SIRNA duplexes. Normal human corneal
was shown in an in vivo mouse model to reduce inflammatiofibroblasts were transfected witlpRII specific SiRNA du-
and the complications of wound repair in the eyes. plex (25, 50, 100, or 200 nM final concentration) or scrambled
(control) siRNA (100 or 200 nM) using TransIT-TKO reagent
METHODS (Takara Mirus, Madison, WI), following the manufacturer’s

Cdll cultures: Normal human corneas from donors aged 13protocol. The cells were harvested 16, 24, 48, or 72 h after
29, 34, 45, and 47 years were obtained from the lllinois Eygansfection for analyses. Also as controls, corneal fibroblasts
Bank (Chicago, IL). The procurement of tissues was approvedere either untreated or treated only with TransIT-TKO.
by the Institutional Review Board at the University of lllinois Immunofluorescence staining: After transfection, cells
at Chicago in compliance with the declaration of Helsinkiwere fixed in 2% formaldehyde, permeabilized with 0.1%
Corneal fibroblasts were derived from the stromas isolatedriton X-100, and stained with rabbit antRIl antibody
from the corneas. The cells were maintained in serum corf1:100, SC1700; Santa Cruz Biotechnology, Santa Cruz, CA)
taining media as previously described [33]. and FITC conjugated goat anti-rabbit 1IgG (1:250; Southern
TPRII sSIRNA sequences: siRNAs were derived from the Biotechnology, Birmingham, AL). The nuclei of the cells were
coding sequence of the humafiRil gene (M85079). The counterstained with 4',6'-diamidino-2-phenylindole
siRNA selection was based on the program at Ambion (Auddihydrochloride (DAPI). To observe the fibronectin network,
tin, TX), choosing 21 nucleotide sequences that start with A&ells were fixed in cold methanol, and immunostained with
and have a 30 to 70% GC content. Sequences identified wenabbit anti-human fibronectin (1:100; BD Biosciences, Lex-
BLASTed against the Genbank database. Four sequences thmgton, KY) and FITC-goat anti-rabbit 1gG (1:200; Jackson
cover different regions of the3RII coding sequence and con- ImmunoResearch, West Grove, PA).
tain no homology to the nonBRIl sequence were custom Western blotting: After siRNA transfection, corneal fi-
synthesized by Dharmacon Research (Lafayette, CO). TH®oblasts were lysed in a Triton lysis buffer. Equal amount of
target sequences (5' to 3") and the siRNA duplexes for thesg#otein (20ug/lane) was resolved on a 10% sodium dodecyl
SiRNA duplexes, designated as hT1, hT2, hT3, and hT4, asulfate (SDS)-polyacrylamide gel. The proteins were then
shown in Table 1, with the position of the first nucleotide intransferred to nitrocellulose membranes for probing with rab-
the human BRIl sequence shown in parentheses. bit anti-TBRII antibody (1:1000) and horseradish peroxidase
In addition, a nonspecific, scrambled siRNA duplex(HRP) conjugated goat anti-rabbit IgG (1:5000; Jackson
ImmunoResearch). Signals were detected by chemilumines-
cence and analyzed by densitometry.

TABLE 1. TARGET AND DUPLE;{;E:UENCES ForR TBRII speciFic For secreted fibronectin, cells (48 h after transfection)
S S were incubated with serum-free media for 24 h. After normal-
e species  ThRI sequence (5-3) o1 RNA dupl ex sequences izing agamst the protein content in cell lysates, equal aliquots
----------------------------------------------------------------- of media samples were electrophoresed on 10% SDS poly-
hT1 Human (529) AATCCTGCATGAGCAACTGCA 5" UCCUGCAUGAGCAACUGCAATAT . . . .
dTATAGGACGUACUCGUUGACGU acrylamide gels under reducing conditions. Immunoblotting
hT2 Human  (1253) AGCATGAGAACATACTCCAG 5" GCAUGAGAACAUACUCCAGATAT was performed using rabbit anti-human fibronectin (115000)
draTEARIOIGIUEALC and HRP-goat anti-rabbit IgG (1:10,000; Jackson
hT3 H (1113) AAGGCCAAGCTGAAGCAGAAC 5" GBCCAAGCUGAAGCAGAACTT
un dTd TCCGEUUCGACUUCGUCUUG ImmUnOR.esearCh). . .
w4 Himan  (948) AGACGOGGAAGCTCATGEAG 5" GAGOGGAAGOUCAUGGAGHTAT Real time PCR: Totd RNA was extracted with Trizol
dTATCUGOGCCULCGAGUACCLC (Invitrogen, Carlsbad, CA) from cells 48 and 72 h after trans-

Lt Muse  (195) AGTOCTGCATGAGCAACTGCA  5' UOCUGCAUGAGCAACUGCAATAT fection. RNA (100 ng) was converted into cDNA using the

friERERaRaEon Thermoscript RT-PCR system (Invitrogen) with oligo dT and
Four siRNAs, designated as hT1, hT2, hT3, and hT4, were designe¢dndom hexamers.

from the coding sequence of the humg@RT gene. The target se- Primer pairs for the fiRIl gene were as described [34].

guences (5'-3') and the siRNA duplex sequences are listed, with tlf_quR amplification was performed using a Cepheid

position of the first nucleotide in the humagRil sequence shown - .
in parentheses. siRNA from the similar region as hT1 of the mousgmartcyder' The PCR mixture contained cDNA, Ex Taq R-

TBRII sequence was also designed and the target sequence of fRER Polymerase (Takara Mirus), 3 mM Mg@NTP, SYBR-

mouse T1 (MT1) siRNA is shown. There is one nucleotide differGreen (Molecular Probes, Portland, OR), and/%f each

ence (small letter) between the human and mop&dl Bequences. gene specific primer. To normalize samples, real time PCR
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reactions containing primers for 18S rRNA (humber 1717;  Mouse model of subconjunctival inflammation and fibro-
Ambion) were also performed. Amplification of PCR prod-sis. The experimental protocol was approved by the animal
ucts was monitored via intercalation of SYBR-Green. A nacare committee at the University of lllinois at Chicago. Ani-
template control and a no reverse transcription control wenmal care guidelines comparable to those published by the US
included. Agarose gel electrophoresis was used to verify th&ublic Health Service were followed. C57BL6 mice under-
the TBRII PCR product was of the correct 75 bp size and thavent general anesthesia with intraperitoneal injections of
no primer dimers were formed. Thev@lues were normal- ketamine and xylazine. The subconjunctival scarring model
ized to 18S rRNA to obtain a mean, normalizgdRT value  was generated similar to that reported previously [37], with
using the Q-gene software (Version 1) as previously describedodifications. Instead of sterile phosphate buffered saline
[35]. (PBS) alone, 3@ of PBS containing latex beads (1.053

Cell migration assay: Corneal fibroblasts after transfec- diameter, 30Qug/ml; Polysciences, Warrington, PA) was in-
tion were scratched with a sterile P20 pipet tip [36]. The mijected to the temporal subconjunctival space of mouse eyes.
gration of cells into the wound was examined by phase coror siRNA effects, the left eyes of mice were injected in a
trast microscopy 7 h after wounding. Total area of the wounchasked manner with 30 of PBS/beads mixed with O of
in each 10x field and the area covered by the migrating cellfransIT-TKO and 200 nM mT1 or scrambled siRNA. To serve
within the wound were measured using an Image Processiag controls, the left eyes of other mice were uninjected, or
Tool Kit (Version 3.0; Reindeer Graphics, Asheville, NC). Atinjected with PBS/latex beads alone or with TransIT-TKO re-
least 10 fields were analyzed and the mean percentage ajent. All the right eyes were untouched. Mice were sacri-
wound area covered by cells was calculated. Student’s t tefsted by cervical dislocation 2, 4, 7, and 14 days after injec-
was used for the statistical analysis. tion. At least 4 mice were used for each treatment/time point.

Figure 1. siRNA inhibits BRI
expression. Immunofluores-
cence analysis of human corneal
fibroblasts, untreatedA(B),
treated for 48 h with scrambled
siRNA (C,D), or with 100 nM
hTl (E,F) was performed.
TPRRIl expression is shown in
A,C, andE. Staining of nuclei
with DAPI (blue) is shown in
B, D, andF. Note the reduction
in TRRII staining of cells treated
with hT1 siRNA E) compared
to control cellsA,C). The mor-
phology after the siRNA treat-
ment was somewhat altered.
The bar represents 10n.
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Enucleated eyes were fixed with 10% buffered formalindeposition [37]. The number of inflammatory cells in subcon-
and 5um thick paraffin sections were prepared. The sectionginctival areas in the sections was counted. The value was
were stained with hematoxylin and eosin to assess the inflamermalized to number of inflammatory cells per 2506
matory reaction and picrosirius red to demonstrate collagesrea underneath the conjunctival epithelium.

A Figure 2. siRNA reduces protein and mRNA levels pRIT. A:
siRNAs suppress fRIl protein expression in corneal fibroblasts.
1 2 3 4 5 Total cell lysates from human corneal fibroblasts treated with hT1
siRNA or control, scrambled siRNA for 48 h were separated on 10%

SDS polyacrylamide gels and immunoblotted with3&1l specific
- - - --(TBRl | antibody. Lane 1 contains lysate from cells incubated with TransIT-

TKO reagent alone (no siRNA). Lane 2 contains lysate from cells
treated with 100 nM scrambled siRNA. Lanes 3 and 4 contain ly-
sates of cells treated with hT1 siRNA at a final concentration of 100
nM (lane 3) or 200 nM (lane 4). In lane 5, theRTl antibody was
preincubated with antigenic peptide before probing the normal cell

W

120: 48 h 48 h lysate. The BRIl band is indicated3: siRNAreduces levels offRII
@100_ _I_ transcript. RNA was prepared from cells treated with scrambled
@ siRNA or hT1 siRNA for 48 or 72 h at either 100 or 200 nM concen-
.*g‘- 80+ tration. Following conversion to cDNA, the samples were analyzed
2 by real time PCR using primers t@Rll or 18S rRNA. The bar
& 601 * graphs show the mean expression level3&ITtranscript normal-
= 40: * ized to 18S RNA relative to that of scrambled siRNA treated con-
] * * trols. Asterisks indicate that the data are significantly different from
; 20 the scrambled controls (p<0.0002, n=3, Student’s t test).

Scrambled hT1 hT1 Scrambled hT1 hT1
200 nM 100 nM 200 nM 200 nM 100 nM 200 nM

Figure 3. BRII siRNA interferes
with fibronectin production. Immu-
nofluorescence analysis of fibro-
blasts untreated?, treated for 48

h with scrambled siRNAK), 100
nM hT1 (C), or 200 nM hT1D) was
performed to visualize the
fibronectin matrix (in green). Nuclei
stained with DAPI are seen in blue.
E: The level of fibronectin secreted
to the culture media was analyzed
by western blotting. Samples were
from cultures untreated (lane 1),
treated with scrambled RNA (lane
2), or 100 nM (lane 3) or 200 nM
(lane 4) hT1. The fibronectin (Fn)
bands are labeled.
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RESULTS trols. Densitometric analysis indicated a 70-85% reduction of

Suppression of TARII protein and mRNA expression: Using  TPRII expression in the siRNA treated samples. When the
the TransIT-TKO reagent, we transfected human corneal fifpRIlI antibody was preincubated with the antigenic peptide
broblasts with all four siRNAs (hT1-4) designed from thebefore probing, the immunoreactive band disappeared (Fig-
human PRIl gene sequence. The cellular uptake ofure 2A, lane 5) confirming the specificity of the antibody.
oligoribonucleotides was initially determined using a Cy3 la-  TBRII transcript levels were examined by real time PCR
beled luciferase siRNA. The transfection was efficient in thatising 18S rRNA to normalize the data. Figure 2B shows the
greater than 90% of the cells displayed red fluorescence afiean normalizedfiRIl gene expression as determined by the
the luciferase siRNA (data not shown). Immunofluorescencenethod of Muller et al [35]. Compared to scrambled siRNA,
showed punctate staining ofRIl on the surface of untreated hT1 at 100 and 200 nM reduced (p<0.0002) the levepBAIT
control corneal fibroblasts (Figure 1A). The staining was irtranscripts at both 48 and 72 h time points. There was also a
addition observed in the cytoplasm, particularly in the peridose dependent response as the 200 nM concentration was
nuclear area. When treated with 100 nM hT1 for 48 h, thenore effective than 100 nM.
TPRII staining intensity was markedly reduced (Figure 1E).  TBRII sRNAimpairsfibronectin assembly and fibronectin
At 100 nM, hT2, hT3, and hT4 likewise suppressed fRIT  secretion: Visualized by immunofluorescence, untreated con-
staining intensity (data not shown). The inhibitory effect wagrol and scrambled siRNA treated corneal fibroblasts exhib-
also observed to varying degrees for all four sSiRNAs with otheited robust fibronectin deposition and a dense fibrillar net-
concentrations (50 and 200 nM) and time points (24 and 7A&ork over cells (Figure 3A,B). The fibronectin deposition was
h). This response however was not evident at the lowest coolearly reduced in cells 48 h after transfection with both 100
centration (25 nM) and the shortest time point (16 h) testecnd 200 nM of hT1 siRNA (Figure 3C,D). Cell density was
Overall, hT1 and hT2 resulted in a greater inhibition than hT3imilar in the various specimens and thus the decreased
and hT4. Cells treated with scrambled siRNA (Figure 1Cf¥ibronectin assembly was not related to reduction in cell num-
exhibited a similar staining intensity and pattern as the urber.
treated control cells (Figure 1A). Western blotting was carried out to determine whether

Western blotting (Figure 2A) yielded a 73-75 kDa bandthe effect of SIRNAs on the fibronectin fibrillogenesis was a
immunoreactive to antifIRIl in the vehicle treated control reflection of decreased fibronectin secretion. Corneal fibro-
and scrambled siRNA transfected samples. The protein bafdbasts, 48 h after transfection, were incubated in serum-free
was diffuse as fiRIl is a glycoprotein. At 48 h, 100 and 200 medium for 24 h. Proteins in the media were subjected to elec-
nM hT1 siRNA induced a marked decrease in signal intensitirophoresis and immunoblotting (Figure 3E). A 220 kDa
for TBRII compared to vehicle or scrambled RNA treated confibronectin band was observed in all samples. Consistent with
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Figure 4. BRIl siRNA blocks corneal fibroblast
migration. Phase contrast micrographs demon-
strating migration of control cellsA], cells
treated for 48 h with scrambled siRNB)( cells
treated for 48 h with 100 nM hTZL]J, or cells
treated for 48 h with 200 nM hTDJ. White

dotted lines mark the wound edgEs Bar graph showing mean percentage of wound area covered by migrating corneal fibroblasts in each
specimen (n=10); error bars represent the standard error of the mean. Asterisks denote values significantly differeetdfaorambled
RNA treated controls (p<0.0001). Experiments were repeated 3 times, yielding similar results.

707




Molecular Vision 2004; 10:703-11 <http://www.molvis.org/molvis/v10/a85> ©2004 Molecular Vision

the immunofluorescence data, treatment with 100 nM hTand scrambled RNA transfected cells filled #4.8% and
(Figure 3E, lane 3) and 200 nM hT1 (Figure 3E, lane 4) re69.3:5.8% of the pipette tip generated wound area (Figure
sulted in decreased fibronectin secretion into the culture mé&E), respectively. By contrast, the percent wound area cov-
dia. The siRNA elicited a greater effect with 200 (66% reducered by 100 nM hT1 (42+30.2%) and 200 nM hT1
tion compared to the scrambled siRNA treated sample) tha21.9:3.9%) transfected cells was significantly decreased
100 nM (40% reduction). (p<0.0001).

TPRII siRNAblockscorneal fibroblast migration: Wound TPRII siIRNA markedly reduces ocular inflammation and
scratch assays indicated that corneal fibroblasts migrated infidrosis in a mouse model: To generate a mouse model of
the wounded area (Figure 4A). Within 7 h, untreated contrahflammation and fibrosis, PBS and latex beads were injected

Mormal

PBS

PBS/Beads

w
k=]

2]
o
L

D PBS Figure 5. Inflammatory response in mouse mod@lsTissue sec-
* . PBS/Beads tions from a normal mouse eye. An eye injected with PBS alone, and
an eye injected with PBS mixed with latex beads was stained with
hematoxylin and eosin to assess cellularity. Note the long, spindle
shaped fibroblasts (arrowheads) underneath the conjunctival epithe-
lium (arrows) in the normal mouse eye. Infiltration of the large, round
* inflammatory cells was observed in mouse eyes 2, 4, and 7 days after
injection with either PBS alone or with PBS/beads. The S indicates
the sclera. The bar represents/s@ B: Bar graph showing the num-
ber of inflammatory cells per 2,5Q0n? of subconjunctival area in
eyes 2, 4, and 7 days after being injected with PBS alone or with
PBS/beads. The data are presented as means (n=8 for day 2 and n=4
for days 4 and 7); error bars represent the standard error of the mean.
Asterisks indicate values significantly different from those in PBS
injected eyes (p<0.011).
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into the subconjunctival space of mice. A model has been d@ijected control eyes. In comparison, the infiltration of inflam-
scribed previously using only PBS for injections [37], in whichmatory cells was significantly less (p<0.015) in mT1 treated
the inflammatory response was observed between days 1 agygkes (Figure 6A,B). On post-injection day 14, picrosirius red
3 and collagen deposition was seen on day 14 following instaining showed thick collagen deposition underneath the con-
jections. In the PBS/beads model, round and large inflammaunctival epithelium of scrambled RNA treated eyes (Figure
tory cells (Figure 5A), contrasting the long, spindle shape®C). The fibrotic response was markedly repressed by treat-
fibroblasts (Figure 5A, arrowheads), were observed after henent with mT1 siRNA (Figure 6C).
matoxylin and eosin staining in the subconjunctival space
within 2 days of injection. The number of inflammatory cells DISCUSSION
per 2,500um? area underneath the conjunctival epithelium The present study demonstrates that siRNAs specific to hu-
was significantly greater (p<0.011) in the PBS/latex beadman TpRII knocked down the receptor expression in cultured
injected eyes than with PBS alone (Figure 5B). The inflamhuman corneal fibroblasts. Immunofluorescence staining,
matory response observed on day 2 subsided on days 4 and/i&stern blotting, and real time PCR analyses showed the ef-
(Figure 5A,B). Since subconjunctival injection of PBS/beaddectiveness of the dose and time dependent inhibition; that is,
augmented the inflammatory response, this model was usedl concentrations ranging from 25 to 200 nM and time points
to test the siRNA effects. from 16 to 72 h. We showed that two (hT1 and hT2) of the
siRNA with mouse sequences corresponding to those ddur SiRNAs tested were more efficacious. The confidence of
hT1 (designated as mT1), or scrambled siRNA was introducetie data is established since gene silencing is produced from
into mouse eyes together with PBS/latex beads in a maskstRNAs designed from different regions of theRIl gene.
manner. Two days following the injection, numerous inflam-  Corneal fibroblasts constitutively express TGF38],
matory cells were observed underneath the conjunctival epivhich induces the expression of matrix molecules such as
thelium in the scrambled RNA treated and PBS/latex bead#ronectin and collagen type | [38,39] and facilitates the mi-

A Scrambled mT1 Figure 6. Suppression of inflamma-
—— ; — tory response and collagen deposition

by TBRII siRNA. A: Hematoxylin
and eosin stained tissue sections from
mouse eyes 2 days after injection with
PBS/latex beads along with 200 nM
scrambled or mT1 siRNA. Arrows
indicate the conjunctiva and S indi-
cates the sclera. The bar represents 50
um. B: Bar graph showing the num-
ber of inflammatory cells per 2,500
um? of subconjunctival area in eyes
injected with 200 nM of mT1 com-
pared to those treated with scrambled
siRNA. Data are presented as means
(n=5); error bars represent the stan-
dard error of the mean. The asterisk
indicates values significantly differ-
* ent from those of scrambled RNA
treated controls (p<0.015}. Tissue
sections from eyes 14 days after in-
jection were stained with picrosirius
red to demonstrate deposition of col-
lagen that appears as pink fibrillar

il
o
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'
p——1
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Number of inflammatory
cells/2500 pm?
n g

Scrambled mT1 structures. Note the thick subconjunc-
tival collagen layers in the scrambled
c siRNA treated mouse eye. Arrows

Scrambled mT1 indicate the conjunctival epithelium
2 5 and S indicates the sclera.
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gration of corneal fibroblasts [39,40]. Both of these are criti- DISCLOSURE
cal steps in the wound repair process [41]. In the current study, Shahid S. Siddiqui, Asrar B. Malik, Jose S. Pulido, Nalin
we showed that fibronectin secretion and deposition were ré4. Kumar, and Beatrice Y. J. T. Yue have filed a patent appli-
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