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Goals and Proje
g
are to (I) identify and
a characterize the gro
owth factor-receptor sysstems throug
gh which the
e
The Wilson lab goals
une, and otther cells off the anteriior segmentt of the eye are contrrolled during
g
functtions of corrneal, immu
deve
elopment, ho
omeostasis, and wound healing; (II)) understand
d at the molecular and ccellular leve
el, the factors
s
that lead to corn
neal opacity,, and its resolution, after injury, surg
gery or infecction; (III) exxplore the m
mechanism of
o
helial basem
ment membra
ane regeneration after in
njury and the
e importancce of the corneal epitheliial basemen
nt
epith
mem
mbrane in modulating epithelial-stromal interactions in the corne
ea, including
g the deve
elopment of
o
myoffibroblasts associated
a
with
w corneal stromal
s
opac
city.
earch and Innovations
s:
Rese
Rece
ently our lab
boratory has
s characteriz
zed myofibro
oblasts (Fig . 1) responssible for corrneal scarrin
ng or opacity
y
that are generatted after inju
ury, infection
n or some su
urgical proce
edures and shown that the progeniitor cells tha
at
elop into myo
ofibroblasts can be deriv
ved either from bone ma
arrow-derive
ed cells or th
he fibroblastiic cells in the
e
deve
cornea called keratocytes. We have also demons
strated that the develop
pment of ha
aze is directtly related to
o
w
can in
nterfere with normal reg eneration off the epithelial basemen
nt membrane
e
corneal surface irregularity which
afterr surgery.
Fig. 1. Base
ement membrrane (BM) de
efects and myofibroblasts in
n corneas
with irregula
ar surfaces affter PRK. Trip
ple staining off the central ccornea for
SMA-expres
ssing myofibrroblasts (red) and integrin beta-4 (green
n), along with
DAPI (blue). (A) Note the
e homogeneo
ous BM regen
neration (arrow
wheads) in a
cornea without haze afte
er -4.5 D PRK
K. (B) BM with obvious disruptions
(arrows) adjjacent to an a
area with morre uniform bassement membrane
(arrowheads
s) after -4.5 D PRK with 50
0% screening
g of the excim
mer laser
pulses over a fine mesh screen. Similar disruptionss were noted in corneas
that had -9 D PRK withou
ut screening o
of pulses. No
ote red SMA+ cells below
00X.
the defects in the BM. 40

a generate
ed in the an
nterior subep
pithelial stro ma after ma
any forms o
of corneal injury (Fig. 2)).
Myoffibroblasts are
Our work has de
emonstrated
d that these cells develo
op and persiist there beccause they a
are depende
ent on TGFß
ß
and PDGF cytok
kines produc
ced by the ov
verlying corn
neal epitheli um.

Fig. 2. IHC for myofibroblast marker SMA (red, arrows) on 7 µm thick central corneal sections from an
unwounded control cornea (A), a cornea that had -4.5D PRK (B) and a cornea that had –9D PRK (C). Blue is
DAPI for cell nuclei and reveals the epithelial cells (top blue band in each panel) and presumed keratocytes, and
possibly some inflammatory cells, scattered in the stroma of A and B, and beneath the layer of myofibroblasts in
C. Note a dense layer of subepithelial SMA+ myofibroblasts (arrows in C) noted in all -9D PRK corneas (C) (40
to 62 SMA+ cells/400X column) compared to rare (<1 SMA+ cells/400X column) myofibroblasts (arrow in B) in all
-4.5D PRK corneas (B) and no detectible SMA+ cells in the unwounded control (A). 400X. D. Stromal haze after
PRK. 10X

An important discovery recently made in the lab is that corneas that have stromal opacity, also called haze,
after high correction photorefractive keratectomy (PRK) to correct myopia have an abnormality of the epithelial
basement membrane when it regenerates after surgery (Fig. 3). Our working hypothesis is that this abnormality
occurs because the myofibroblasts that develop in the subepithelial stroma do not produce one or more of the
epithelial basement membrane components normally produced by the keratocyte cells in the stroma. These
normal stromal keratocytes are blocked from approaching the subepithelial zone where the epithelial basement
membrane is regenerated by the presence of the myofibroblasts in these corneas after high PRK correction.
Fig. 3. TEM at 30,000X of unwounded control (A), -4.5D PRK (B), and -9.0 D PRK
(C) central rabbit corneas at one month after surgery. White E or e indicates
epithelium and s indicates stroma in all panels. Black arrows in panels A and B
indicate the lamina densa. The lamina lucida is the less dense band between the
lamina densa and the basal epithelium. Also note the normal regular arrangement of
stromal collagen fibrils seen in cross-section in some areas of A and B, with
scattered keratocytes (white arrowheads) in the anterior stroma. In all -9.0D PRK
corneas (C) no normal BM morphology was detected and the subepithelial stroma is
packed with abnormal extracellular matrix (X) and cells with large amounts of rough
endoplasmic reticulum (arrowheads) that are the SMA+ myofibroblasts detected by
IHC in Fig 2C. Lower mag TEM images from a -4.5D PRK cornea at 13,000X (D)
and a -9.0D PRK cornea at 68000X show deeper stroma. Arrows in D indicate the
epithelial BM. White arrowheads in E are several stacked myofibroblasts
corresponding to SMA+ cells in Fig 2C and X indicates areas of disorganized
extracellular matrix anterior and posterior to myofibroblasts extending from the basal
epithelial cells to the deepest myofibroblasts.

We have developed animal models in rabbits and mice that can be used to test the efficacy of potential drugs
that could be used to block myofibroblast development and haze generation in the cornea.
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