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Abstract
● AIM: To investigate the potential effect and mechanism 
of leucine-rich α-2-glycoprotein-1 (LRG1) on corneal 
angiogenesis and lymphangiogenesis.
● METHODS: Corneal neovascularization and lymphatics 
were induced by establishing alkali burn mouse model. 
Immunofluorescence staining was performed to detect 
the location of LRG1 in cornea tissues and to verify the 
source of LRG1-positive cells. Corneal whole-mount staining 
for CD31 (a panendothelial cell marker) and lymphatic 
endothelial hyluronan receptor-1 (LYVE-1; lymphatic marker) 
was performed to detect the growth of blood and lymphatic 
vessels after local application of exogenous LRG1 protein or 
LRG1 siRNA. In addition, expressions of the proangiogenic 
vascular endothelial growth factor (VEGF) related proteins 
were detected using Western blot analysis.
● RESULTS: LRG1 was dramatically increased in alkali 
burned corneal stroma in both the limbal and central areas. 
LRG1-positive cells in the corneal stroma were mainly 
derived from Vimentin-positive cells. Local application of 

exogenous LRG1 protein not only aggravated angiogenesis 
but also lymphangiogenesis significantly (P<0.01). LRG1 
group upregulated the levels of VEGF and the vascular 
endothelial growth factor receptor (VEGFR) family when 
compared with the phosphate-buffered saline (PBS) control 
group. We also found that LRG1-specific siRNA could 
suppress corneal angiogenesis and lymphangiogenesis 
when compared with the scramble siRNA-treated group 
(P<0.01).
● CONCLUSION: LRG1 can facilitate corneal angiogenesis 
and lymphangiogenesis through heightening the stromal 
expression of VEGF-A, B, C, D and VEGFR-1, 2, 3; LRG1-
specific siRNA can suppress corneal angiogenesis and 
lymphangiogenesis in corneal alkali burn mice.
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INTRODUCTION

T he normal cornea is an avascular connective tissue 
that is lack of both blood and lymphatic vessels, 

which is termed “corneal angiogenic and lymphangiogenic 
privilege”. Angiogenic and lymphangiogenic privilege actively 
maintains corneal transparency and provides the cornea with 
special protection against the immune rejection of corneal 
transplantation, which is an important part of “immune 
privilege”[1]. However, under some pathological situations 
(e.g., inflammation, ischemia, infection, and trauma), the 
delicate homeostasis of vessel growth and inhibition is 
disturbed, and the ocular immune privilege is disrupted[2-3]. 
Subsequently, capillaries invade from the limbal vascular 
plexuses to the previously avascular areas of the cornea, 
causing corneal neovascularization (CNV)[4]. Some studies 
have revealed that in the CNV, there is a parallel outgrowth 
of corneal lymphangiogenesis (CL)[5-6]. CNV and CL can 
compromise corneal transparency, weaken corneal allograft 
acceptance, diminish visual acuity, and may ultimately result 
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in blindness, which severely impacts patient quality of life 
and increases the public health burden[7]. Unlike corneal 
angiogenesis, CL is distinct under microscopic observation[8]. 
In the past, a lack of markers of lymphatic vessels meant that 
studies of lymphatic vessels lagged behind studies of CNV[9]. 
Recently, however, with the development of lymphatic vessel 
markers, some studies have confirmed that lymphangiogenesis 
plays an equally important role in corneal transplantation and 
orbital tumors[5,10]. Importantly, the search for the common 
regulator of CNV and lymphatic vessels provides a broader 
therapeutic opportunity for the study of blinding eye disease.
Leucine-rich α-2-glycoprotein-1 (LRG1) is a highly conserved 
protein member of the leucine-rich repeat family[11]. 
Recently, several studies have demonstrated that LRG1 
was significantly related to the formation of pathological 
blood vessels in different tissues and also to certain 
pathophysiological statuses, such as in retinal vascular 
disease and choroidal neovascularization[12], ischemic rat 
brain[13], colorectal cancer[14], osteoarthritis[15], and diabetic 
kidney disease[16]. Collectively, these studies have shown 
that LRG1 is a therapeutic target for pathogenic angiogenic-
related diseases with bright prospect. However, the effects of 
LRG1 on CNV remains unclear. And more importantly, to 
date, it is still unknown whether LRG1 plays a critical role in 
lymphangiogenesis as well as in angiogenesis. Therefore, in 
this study, we aimed to investigate the potential mechanism of 
LRG1 on corneal angiogenesis and lymphangiogenesis using a 
corneal alkali burn model in mice.
MATERIALS AND METHODS
Ethical Approval  C57BL/6J mice (male, 6-8wk) were 
purchased from Charles River (Beijing, China) and were raised 
in the Animal Center of Shandong Eye Institute. All animal 
experiments were performed according to the guidelines and 
statement on the use of animals in ophthalmic and vision 
research from the Association for Research in Vision and 
Ophthalmology. All animal experimental protocols were 
approved by the Animal Center of Shandong Eye Institute. 
Mice were randomly divided into 7 groups (n=15, each): 
normal control, 3, 7d after alkali burning, phosphate-buffered 
saline (PBS) treated and recombinant LRG1 protein (rLRG1) 
treated groups, scramble siRNA-treated and LRG1 siRNA-
treated groups. All operations were performed on the right eye. 
Three independent experiments were performed.
Mouse Corneal Alkali Burn Model and its Treatment  
The alkali  burn induced corneal  angiogenesis and 
lymphangiogenesis were established as previously 
described[17]. Mice were anesthetized with an intraperitoneal 
injection of 0.6% pentobarbital (10 mg/kg; Abbott Japan, 
Tokyo, Japan). After the topical anesthesia with a drop of 
proparacaine hydrochloride (Santen, Suzhou, China) on their 

corneal surfaces, a 2 mm diameter filter paper (soaked in 1 mol/L 
NaOH for 20s) was placed on the center of the right cornea for 
40s, with the help of a surgical microscope. The ocular surface 
was then gently rinsed with a 0.9% saline solution for 40s, and 
subsequently, ofloxacin ointments (Santen) were applied to 
avoid infection. All the alkali burn model was grad I of Dua 
et al’s[18] classification. The exogenous protein rLRG1 (R&D 
Systems, Abingdon, UK) was applied topically (5 μL, 500 ng/mL) 
to the burned eyes six times daily for seven consecutive days. 
LRG1 proteins in topical application based on the reason that 
it is a gentle way to worked on the cornea after alkali burning 
to minimize suffering of the experimental animal. For the 
knockdown of LRG1, mouse LRG1-specific siRNA (5 μL/
eye; Dharmacon, Denver, Colorado, USA) were injected in 
the alkali burned corneas subconjunctivally at concentrations 
of 20 µmol/L at 24h before the injury and at 0, 24 and 72h 
after injury. siRNA is easy to decompose and expensive, in 
order to make full use of LRG1 specific siRNA, we adopted 
the way of subconjunctival injection. The control animals 
were treated with PBS topically or with subconjunctivally 
injection of control scramble siRNA. CNV was monitored and 
photographed under a Topcon slit lamp, SL-D701 (Topcon, 
Tokyo, Japan), on postoperative days 0, 3, and 7. At day 7, 
all mice were sacrificed, and their eyeballs were collected for 
further examination.
Isolation of Murine Keratocytes  After euthanasia, the eyes 
with and without alkali burns were enucleated and incubated 
in Dulbecco’s Modified Eagle’s medium (DMEM) containing 
15 mg/mL dispase II (Roche Diagnostics, Indianapolis, IN, 
USA) at 4℃ for 18h to remove the entire corneal epithelium. 
Then the corneal stroma was carefully separated from the 
sclera under the dissecting microscope. Isolated corneal 
stroma was digested using collagenase A (Roche) at 37℃ 
for 2h, and the obtained cell suspension was centrifuged. 
Keratocytes were resuspended in a DMEM/F12 medium, 
seeded on a 96-well plate, and incubated overnight at 37℃ in a 
5% CO2 atmosphere. The adherent cells were used for further 
immunofluorescence staining.
Immunofluorescence Staining  To monitor the expression 
of LRG1 in the cornea at days 0, 3, and 7 and the 
immunofluorescence co-localization of LRG1, Vimentin, 
and CD31 at day 7, the mouse eyeballs were enucleated and 
embedded in Tissue-Tek optimum cutting temperature (OCT) 
compound (Sakura Finetek, Tokyo, Japan). Cryosections (7 μm) 
prepared from OCT-embedded eyeballs and cultured stromal 
cells were fixed in 4% paraformaldehyde at room temperature 
for 10min, permeabilized with 0.5% Triton X-100 for 5min, 
and blocked with 5% bovine serum albumin (BSA) at room 
temperature for 1h. Sample sections were incubated with 
primary antibodies, anti-LRG1 (ABclonal, Wuhan, China), 
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anti-Vimentin (Abcam, Cambridge, UK) or anti-CD31 (BD 
Biosciences, New Jersey, USA) overnight at 4℃, after which 
the sections were incubated with fluorescein-conjugated 
secondary antibodies (Invitrogen, Carlsbad, CA, USA) at 37℃ 
for 1h. Each step was followed by three washes with PBS. 
The images were examined under a fluorescence microscope 
(E800; Nikon, Tokyo, Japan) after counterstaining with 4’, 
6-diamidino-2-phenylindole (DAPI). 
Cornea Whole-Mount Staining for Blood and Lymphatic 
Vessels  Cornea whole-mount staining was performed as 
previously described[19]. Briefly, the sample corneas were 
fixed in Zamboni fixative for 2h and blocked with 0.2% Triton 
X-100 combined with 2% goat serum and 1% BSA for 1h at 
room temperature. Subsequently, corneal flat mounts were 
incubated with rabbit anti-mouse LYVE-1 (Abcam), and 
phycoerythrin (PE) -conjugated mouse anti-CD31 antibody 
(BD Biosciences) at 4℃ overnight, then washed and incubated 
with fluorescein isothiocyanate (FITC)-conjugated donkey 
anti-rabbit secondary antibody (Invitrogen). After washing, 
the flat mount images were examined under the fluorescence 
microscope (E800; Nikon, Tokyo, Japan).
Western Blot Assay  Protein samples were extracted from 
corneal stroma in radioimmunoprecipitation (RIPA) assay 
buffer. Equal amounts (25 μg) of total protein were run on 
SDS-PAGE gels (EpiZyme, Shanghai, China) and then 
transferred to PVDF membrane (Millipore, Billerica, MA, 
USA). Subsequently, the membranes were incubated with 
antibodies against VEGF-A, VEGF-B, VEGF-C, VEGFR-1, 
and VEGFR-2 (Santa Cruz Biotechnology, Dallas, TX, USA), 
as well as VEGF-D (Affinity Biosciences, Cincinnati, OH, 
USA) and VEGFR-3 (Abcam), followed by incubation with 
horseradish peroxidase (HRP)-conjugated goat anti-rabbit 
secondary antibody (Proteintech, Wuhan, China), and mouse 
IgGκ light chain binding protein (Santa Cruz). HRP-conjugated 
GAPDH (Proteintech) was detected as a loading control. The 
protein bands were detected with the Enhanced Super Signal 
Chemiluminescent Substrate (Thermo Fisher, Waltham, MA, 
USA), and the images were acquired using a Kodak 4000R Pro 
Image Station (Kodak, Rochester, NY, USA).
Statistical Analysis  Statistical analyses were performed 
using SPSS 22.0 (SPSS Inc., Chicago, IL, USA). Data are 
presented as the mean±SEM. Experiments with two groups 
were analyzed using two-tailed unpaired Student’s t-tests, and 
experiments with multiple groups were analyzed using one-
way analysis. Differences with P-values of less than 0.05 were 
considered statistically significant.
RESULTS
LRG1 Expression in Alkali Burned Corneal Stroma 
To confirm that the alkali burn model in mice was well 
established, the CNV was photographed under a slit lamp. At 

day 3, blood vessels sprouted from the limbus. At day 7, the 
growth of new blood vessels was more pronounced (Figure 
1A). To clarify the change of LRG1 expression during CNV, 
corneas from normal control mice (avascular corneas) and 
corneas from alkali burn mice (CNV corneas) were analyzed 
by immunofluorescence staining of LRG1 at different time 
points. In the avascular corneas, LRG1 was mainly expressed 
in the epithelial layer; however, the expression in the corneal 
stroma was weak. In the CNV corneas, the positive staining of 
LRG1 showed a dramatic increase in the corneal stroma at both 
the limbal and central areas (Figure 1B). Next, we determined 
the cell source of the positively expressed LRG1 in the corneal 
stroma and found that, at day 7, only a small fraction of LRG1-
positive cells were CD31-positive vascular endothelial cells, 
while most of them were Vimentin-positive cells (Figure 2A). 
Through an in vitro culture of stromal keratocytes, we also 
found that the expression of LRG1 was greater in cells from 
the CNV corneas than in the avascular corneas. In addition, 
co-localization staining showed that nearly all of the LRG1-
positive cells were Vimentin-positive cells (Figure 2B). These 
results suggest that the LRG1 positive cells were mainly from 
Vimentin-positive cells.
Effec t  o f  LRG1 on  Cornea l  Ang iogenes i s  and 
Lymphangiogenesis  The effects of LRG1 on CNV and 
CL were evaluated by local application of exogenous 
LRG1 protein in the corneal alkali burn mice. The slit lamp 
examination revealed severe angiogenesis in the corneas 
treated with LRG1 as compared to the control corneas at day 
7 (Figure 3A), and the whole-mounted staining for CD31 also 
showed that LRG1 promoted the outgrowth of blood vessels 
after alkali burn (Figure 3B). The neovascularized areas of 
the corneas from the LRG1 group was larger, 60.27%±0.58%, 
than PBS treated group, at 37.83%±1.20% (Figure 3C). 
Remarkably, lymphatic vessels were prominently increased by 
LRG1 treatment as quantified from the corneal whole mounts 
stained for LYVE-1 (Figure 3B). We found that the LYVE-1-
positive area, which indicates the region of lymphangiogenesis, 
was about 65.92%±0.87% in the LRG1 groups, significantly 
higher than the 51.10%±1.56% in the PBS group (Figure 
3D). These findings indicate that LRG1 promoted not only 
angiogenesis but also, notably, lymphangiogenesis in the 
cornea.
Effect of LRG1 on the Levels of VEGF and the VEGF 
Receptor Family  VEGF and its receptor signaling play crucial 
roles in both corneal angiogenesis and lymphangiogenesis. 
The protein levels of VEGF-A, B, C, D and VEGFR-1, 2, 
3 were determined by Western blot analysis to explore the 
potential molecular mechanism of LRG1 promoting corneal 
angiogenesis and lymphangiogenesis. We found that the 
upregulation of VEGF and VEGFR induced by alkali burns 
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was more severe after LRG1 treatment (Figure 4A). The 
corneal stromal expression of VEGF-A, B, C, and D in 
the LRG1 group increased by approximately 75%±1.44%, 
88%±1.15%, 78%±3.57%, and 74.18%± 2.73%, respectively, 
when compared with the PBS group (Figure 4B). Similarly, 
the corneal stromal expression of VEGFR-1, 2, and 3 in the 
LRG1 group increased by approximately 29.89%±1.61%, 
27.36%±3.83%, and 24.23%±2.05%, respectively, when 
compared with the PBS control group (Figure 4C).
LRG1-Specific siRNA Suppressed Corneal Angiogenesis 
and Lymphangiogenesis  To further verify whether targeting 
LRG1 has therapeutic implications for corneal angiogenesis 
and lymphangiogenesis ,  we appl ied LRG1 siRNA 
subconjunctivally to knockdown LRG1 expression in the 
cornea, and the length of new corneal blood vessel outgrowth 

from the limbal edge was decreased in the LRG1 siRNA-
treated group compared with the scramble siRNA-treated 
group (Figure 5A). The whole-mounted staining for CD31 and 
LYVE-1 revealed that knockdown of LRG1 notably suppressed 
the outgrowth of lymphatic and blood vessels (Figure 5B), 
with the angiogenesis and lymphangiogenesis areas reduced 
by approximately 21.71%±1.06% and 22.39%±2.13% in the 
LRG1 siRNA-treated group and the scramble siRNA-treated 
group (Figure 5C-5D).
DISCUSSION
Earlier studies showed that CNV have some positive effects in 
clearance of infections, because it compensates for non-healing 
epithelial defects and prevents corneal melting[20]. However, 
the disadvantages of excessive CNV are also notable. CNV can 
compromise corneal transparency, weaken corneal allograft 

Figure 1 LRG1 was increased in alkali burned corneas  A: Representative slit lamp microscopic photographs of the CNV at 0, 3, and 7d after 
alkali burn; B: Representative images of immunohistochemistry for LRG1 in limbal and central cornea at 0, 3, and 7d after alkali burn; CON: 
Control group; DAPI: 4’,6-diamidino-2-phenylindole, the nuclear staining; LRG1: Recombinant LRG1 protein treated group.

Figure 2 LRG1 expression was mainly localized to Vimentin-positive cells in the stroma  A: Representative images of the co-localization 
staining of LRG1 with CD31 and Vimentin; Bar=10 μm; B: The co-localization staining of LRG1 with CD31 and Vimentin in stromal cells 
in vitro. CON: Control group; DAPI: 4’,6-diamidino-2-phenylindole, the nuclear staining; LRG1: Recombinant LRG1 protein treated group; 
Bar=50 μm.

LRG1 promotes angiogenesis and lymphangiogenesis
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acceptance, shorten the graft longevity and may ultimately 
result in permanent vision loss[10,21]. In the present study, we 

demonstrated that LRG1 contributed to corneal angiogenesis 
and lymphangiogenesis in a corneal alkali burn mouse 
model by regulating the VEGF and VEGFR family. Specific 
knockdown of LRG1 reduced the outgrowth of corneal 
angiogenesis and lymphangiogenesis, indicating that LRG1 
is a potential therapeutic target for corneal diseases involving 
angiogenesis and lymphangiogenesis.
Being a novel angiogenic factor, the acceleration effect of 
LRG1 on neovascularization has been reported in several 
other tissues, such as retina[12], brain[13], colorectal cancer[14], 
subchondral bone[15], and diabetic kidney[16]. However, its 
biological functions in the cornea remain unknown. The most 
important finding of this study is that LRG1 also promotes 
lymphangiogenesis. These findings expand our understanding 
of the multiple functions of LRG1 and enrich our knowledge 
about corneal angiogenesis and lymphangiogenesis.
Some earlier studies showed that corneal chemical injury 
model can simulate the complex microenvironment of human 
diseases[22], and this Dua et al’s[18] classification grad I model 
generally does not cause corneal perforation and does not affect 
the measurement of new blood vessels. The corneal tissue can 
be better preserved, which is beneficial to immunofluorescence 
staining, and this modeling method is low-cost and easy to 
operate[23], it is widely used in the related studies of CNV[7,24-26]. 
So this study used alkali burning of the cornea and found 
increased expression of LRG1 in corneal stroma after alkali 
burning.
CD31 served as a specific endothelial cell marker to detect 
neovascularization[27], and the co-localization of cryosections 
and in vitro cultures of stromal keratocytes showed that nearly 
all of the LRG1-positive cells were Vimentin-positive; Only 
a small fraction were CD31-positive cells. However, previous 
studies showed LRG1 expression predominantly in CD31-
positive endothelial cells[13,28]. The difference of LRG1 origin 
may be due to its tissue specificity and microenvironment. 
The whole-mounted staining of CD31 showed that LRG1 
aggravated alkali burn induced corneal angiogenesis, which is 
consistent with a mouse model study of hypoxia-driven retinal 
angiogenesis[12]. These results demonstrate the promoting effect 
of LRG1 on ocular angiogenesis.
Pathological CL mediates disease states such as dry eye 
disease and malignant melanoma[29-30] as well as corneal 
transplant rejection. Lymphangiogenesis plays a significant 
role in the regulation of corneal edema and transparency[6]. 
Studies have shown that CL and CNV play equally important 
roles in graft rejection[31], and some researchers found that CL, 
not CNV, to be the primary mediator of immune rejection after 
corneal transplantation[32]. Therefore, a better understanding of 
CL could open new avenues for promoting graft survival and 
preventing vision loss in ocular diseases. Previous research 

Figure  3  LRG1 promoted corneal  angiogenes i s  and 
lymphangiogenesis in a mouse model of alkali burn  A: 
Representative slit lamp microscopic photographs of CNV at 7d after 
burning. Topical application of rLRG1 increased the outgrowth of 
new blood vessels. B: Whole-mounted double staining of corneal 
angiogenesis (red: CD31) and corneal lymphangiogenesis (green: 
LYVE-1) at 7d after burning. Upper panels are representative of 
the whole cornea, and lower panels are a partial enlargement of the 
upper panels. C: Corneal angiogenesis analysis by measuring area 
covered by CD31 positive staining of neovascularization. D: Corneal 
lymphangiogenesis analysis by measuring area covered by LYVE-1 
positive staining of lymphangiogenesis. bP<0.01. PBS: Phosphate-
buffered saline treated group; LRG1: Recombinant LRG1 protein 
treated group; LYVE-1: Lymphatic endothelial hyluronan receptor-1; 
CNV: Corneal neovascularization; CL: Corneal lymphangiogenesis; 
Bar=100 μm.
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found that LRG1 is related to lymphatic metastasis in tumor 
tissue. But there is no any research reported whether LRG1 
play an important role in lymphangiogenesis. The relationship 
between corneal angiogenesis and lymphangiogenesis is complex 
and have not been clarified. Both corneal hemangiogenesis and 
lymphangiogenesis can be induced by inflammation, ischemia, 
infection, and trauma. In the micropoket model of mouse 
cornea, pro-angiogenic factors can also induce the growth 
of lymphangiogenesis[33] suggesting that the generation of 
hemangiogenesis and lymphangiogenesis may have similar 
mechanisms. Some studies have shown that CNV always 
occurs simultaneously with lymphangiogenesis[5-6]. But the 
lymphatic vessels recede earlier than the blood vessels[2]. 
Here, we first found that while promoting CNV, LRG1 can 
also promote CL, suggesting that LRG1 contributes to both 
hemangiogenic and lymphangiogenic responses.
VEGFs and their VEGFRs are central regulators in the 
processes of angiogenesis and lymphangiogenesis in cancer 
and vascular anomalies[34]. There are five homologues of 
VEGF: VEGF-A, B, C, D, and placental growth factor. 
VEGFs perform their functions through three tyrosine kinase 
receptors: VEGFR-1, 2, and 3[35]. VEGF-A and VEGF-B bind 
to VEGFR-1 and VEGFR-2 to drive angiogenesis, while 
VEGF-C and VEGF-D bind to VEGFR-2 and VEGFR-3 to 

drive lymphangiogenesis[34,36-38]. Therefore, we detected the 
effects of LRG1 on VEGF-A, B, C, D and VEGFR-1, 2, 3 
to determine whether LRG1 functions by regulating VEGF 
signaling. The results indicated that exogenous application 
of LRG1 significantly promoted the expression of VEGFs 
and their receptors in alkali burned corneas. Similarly, 
Wang et al[12] found LRG1 induced secretion of VEGF 
through TGF β/Smads signaling, and Zhang et al[14] found 
that LRG1 promoted VEGF-A expression in colorectal cancer 
cells via HIF-1α activation. The formation of blood and 
lymphatic vessels requires a concerted effort using complex 
signaling pathways. Our studies have more comprehensively 
demonstrated the effects of LRG1 on VEGF signaling because 
it covered more types of VEGFs and VEGFRs, indicating that 
LRG1 may promote corneal angiogenesis by upregulating 
VEGF-A, B and their receptors, VEGFR-1 and VEGFR-2, 
and may promote CL by upregulating VEGF-C, D and their 
receptors, VEGFR-2 and VEGFR-3.
Finally, we evaluated the potential therapeutic value of targeting 
LRG1 for corneal angiogenesis and lymphangiogenesis using 
a complementary approach: siRNA-mediated downregulation. 
We found that specific inhibition of LRG1 suppressed both 
corneal angiogenesis and CL. Recently, due to the crucial 
roles of LRG1 in retinal and cancerous neovascularization 

Figure 4 LRG1 upregulated the expression of the VEGF and VEGFR family  A: Expression of VEGF-A, B, C, D, and VEGFR-1, 2, 3 was 
examined by Western blot analysis; B: Western blot analysis of VEGF-A, B, C, D in the indicated groups; C: Western blot analysis of VEGFR-1, 
2, 3 in the indicated groups. aP<0.05, bP<0.01. CON: Control group; PBS: Phosphate-buffered saline treated group; LRG1: Recombinant LRG1 
protein treated group.
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related diseases, researchers began investigating the use of 
drugs targeting LRG1 for the treatment of angiogenesis-
related diseases. Magacizumab, a humanized monoclonal 
antibody against LRG1 that prevents formation of abnormal 

blood vessels, is now in Phase I and Phase IIa clinical trials 
(J. Greenwood, The pathogenic role of LRG1 in ocular 
neovascularization: From discovery to targeted therapy, 
EVER-Acta lecture presented at EVER Meeting, October 
6, 2016). We propose that the blocking of LRG1 is not only 
a treatment for angiogenesis but also a new target for the 
treatment of lymphangiogenesis. In conclusion, our work 
on corneal angiogenesis and lymphangiogenesis not only 
supports the existing view that LRG1 promotes angiogenesis, 
but also suggests that LRG1 can promote lymphangiogenesis 
through modulating VEGF signaling. Targeting of LRG1 may 
be a potential therapeutic approach against angiogenesis and 
lymphangiogenesis related diseases. Although our present study 
did not clarify the different roles and mechanism of LRG1 in 
promoting corneal angiogenesis and lymphangiogenesis, to 
some extent, our results provide some new theoretical basis for 
CNV and CL. In future studies, we will deepen the research on 
the mechanism of LRG1 promoting CL.
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