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Qg 2: pro-VEGF-C binds to extracellular matrix via its C-terminal domay

Fig 1: Schematic view of VEGF-C synthesis and processing

Fig 3: The C-terminus of VEGF-C enhances the lymphangiogenic response to VEGF-Clacking the C-terminus,
\but it represses lymphangiogenesis on its own /
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asess . i /The collagen- and calcium-binding EGF domains 1 (CCBE1) protein has been shown to be \ /

/ ECM necessary for the activation of vascular endothelial growth factor-C (VEGF-C) and thus for 1 - B

proVEGFC lymphangiogenesis. In previous studies the N- and C-terminal domains of CCBE1 enhanced OO O

lymphangiogenesis independently from each other. The VEGF-C activation-enhancing . .
function was contained in CCBE1l's C-terminal domain, while it remained unclear how its N- B - a N a
terminal domain contributed to increased VEGFR-3 signaling. Because ADAMTS3-deleted S B H HE >
mice showed a complete lack of lymphangiogenesis, it also remained unknown whether . . -1 .

CCBE1
collagen-like

other proteases besides ADAMTS3 could activate VEGF-C in a physiologic context.
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Here, we show that efficient activation of VEGF-C requires both the C-terminal domain of
VEGF-C and the N-terminal domain of CCBE1. The N-terminal domain of CCBE1 increased
VEGFR-3 signaling by colocalizing pro-VEGF-C with its activating protease and the lymphatic
endothelial cell surface. In assays where ADAMTS3 amounts are limited, proteolytic
activation of pro-VEGF-C required colocalization, which was mediated by the N-terminal
domain of CCBE1. Interestingly, abnormal localization of CCBE1 was also associated with a
variant of ADAMTS3, which we found in a lymphedema patient. We identified alternative Antiserum 882 | VEGFR-3 binding | vsmab
proteases which are capable of activating VEGF-C. Among these, KLK3, aka prostate specific 23 *

“ Neuropilin-2

VEGFR-3 HSPGs (Syndecan-4)

Fig 8: Schematic view of VEGF-C activation based on current
experimental evidence
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antigen (PSA), specifically and efficiently activated VEGF-C. KLK3-mediated VEGF-C cleavage =
o o was, similar to ADAMTS3, enhanced by CCBE1l. Such alternative activation of VEGF-C was E: N
SP : 3 2 observed in seminal plasma, and exposure of sperm cells to mature VEGF-C resulted in a = s } =
= 2 . ADAMTSZ = £ significant increase in sperm mobility. 2 44w
Propeptide .
These results show that CCBE1 promotes VEGFR-3 signaling and lymphangiogenesis by two
o« 29731 - dn‘feren_t mechanisms, whlch are carried out m_dep_endently by the two domam; of CCBE1: by Fig 4: The VEGF-C C-terminus rescues activation and receptor
Vetallo. | enhancing the cleavage activity of VEGF-C-activating proteases and by mediating the binding of VEGF-C- AC in vitro
. H |« 21723 - N N - :
proteinase colocalization of substate and protease. These new insights should be valuable in developing
new strategies to therapeutically target VEGF-C/VEGFR-3-induced signaling. In addition, the
co-expression IP: VEGF-C  mixed CM cleavage of VEGF-C by the major seminal protease KLK3, the significant amounts of VEGF-C
—> B TSP-1 (with VEGFR-3/Fc) in seminal plasma and the increased sperm motility in response to mature VEGF-C argue for
RS65Q N Cs-rich ¢ a role of VEGF-C in reproductive biology.
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| ERKKO FOUNDATION  OF FINLAND Fig 5: Lymphatic endothelial cells express CCBE1 and CCBE1
\ Fig 6: The N-terminal domain of CCBE1 affects the distribution and activity of pro-VEGF-C in cell-based assays localizes to lymphatic endothelial cell surfaces




