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We confirmed platelets function to keep lymph-blood partitioning in mouse peripheral tissues after
LECs migrate out of the jugular veins. It indicate a novel role for platelets in partitioning blood
and lymphatic vascular compartments by promoting LEC retraction in mouse peripheral tissues.

Lymphatic vessels are established as a vasculature separate from blood
vessels in peripheral tissues.In this study, we analyzed Phospholipase Cy 2 (Plcg2) knockout mice,
which lack platelet activation and show blood-filled lymphatic vasculature. We detected lymph-blood
misconnections in embryonic back skin of Plcg2 knockout mice by fluorescent angiography, indicating
the role of platelets in the maintenance of lymph-blood partitioning during lymphatic vessel
elongation. We also performed time-lapse analysis and found a retraction of LEC protrusion in
vitro. These effects were inhibited by an inhibitor of TGF- signals, while TGF-3 induced a
retraction of LEC protrusion. In vivo analysis indicates the role of TGF- in keeping lymphatic
vessels separate from blood vessels. These results indicate a novel role for platelets in
partitioning blood and lymphatic vascular compartments by promoting LEC retraction in mouse
peripheral tissues.

lymphatic development mouse



Lymphatic vascular system was considered as a passive drainage system responsible for removal
of fluid, lipids, and immune cells from tissues. Lymphatic endothelial cells (LECs) were initiated by
the expression of transcription factor Prox1 and Sox18, in a subpopul ation of venous endothelial cells.
Recent study demonstrated that platelets have an unexpected and critical role in separation of blood
and lymphatic system in embryonic early stage. A critical clue was found in podoplanin/platel et
C—type lectin—like receptor 2 (CLEC—2) interaction, which mediate platel ets aggregation and
blood/lymphatic separation in mice. Activated CLEC-2 dimer initiates Syk and Slp—76 signaling,
mice deficient in podoplanin/CLEC-2, or Syk and SIp76 exhibited blood—filled lymphatics during
embryonic development and died shortly after birth. Phospholipase Cy2 (Plcg2) was activated by Syk
and Slp—76, which is also required for blood—lymph separation. How platelets initiate and maintain
lymphatic vessels separate from blood vessels during lymphatic sprouting remains unknown.
Moreover, apoptosis stimulating protein of p53 (Asppl) was identified as an endothelial—specific gene
and aberrant isolated islands were detected in Asppl~'- embryonic back skin during
lymphangiogenesis. Interestingly, we detected abnormal blood—filled lymphatic idandsin Asppl,
Plcg2 doubleknockout (Asppl~'-, Plcg2-"-) embryonic back skin in mice. Based on these finding, we
thus hypothesi zed that abnormal blood—lymph connections may formed during lymphatic vessels
development in the peripheral tissue.

- Toclarify therole of plateletsin separation of blood and lymphatic systemsin Plcg2-'- embryos
in the back skin

- Toclarify the cdlular events of blood—lymphatic interactions.

Note: We maintain all the transgenic mouse lines required for the future experiments mentioned
below.

Phenotypic anaysisin Asppl'-, Plcg2~~ double knockout embryos

In order to investigate the embryonic phenotype of aberrant blood—filled lymphatic isandsin
Asppl'-, Plcg2-"- embryos, we will perform atime—course analysis from E12.5 till E15.5, to
understand how these blood—filled lymphatic islands were formed. For this purpose, we will perform
flat—mount fluorescent confocal microscopy after immunostaining for the pan—endothelial cell marker
PECAM-1, the erythroid cell marker TER—-119, the lymphatic marker Lyve—1 or VEGFR3. We will
try to find the genesis and developmental of the abnormal blood—filled lymphatic islands in embryonic
peripheral tissue. We will also analyze the developmental of lymphovenous junctions, in order to
investigate whether blood—filled lymphatic vessels formation was caused by fluid back flow or not.

Fluorescent angiography injection in Asppl-'-, Plcg2-'- embryos



To investigate embryonic blood flow and distribution of abnormal blood—lymph connection in
Asppl-'-, Plcg2-"- embryos, we will perform fluorescent angiography by injection of isolectin GS-IB4
conjugated with Alex Fluor 488 at E13.5 or E14.5. If blood—lymph connections happen in the
peripheral tissue, we should detect isolectin GS-1B4 fluorescent signalsin lymphatic vessels or
abnormal lymphatic islands.

Invitro ES cells differentiation analysis using Asppl*/ Plcg2-, Asppl/ Plcg2” EScells.

Our study suggests that platelets play a crucial rolein separation of blood and lymphatic vessels
in peripheral tissue. To analyze the role of platelets in separation of blood and lymphatic endothelia
cells, we will generate Asppl/ Plcg2-, Asppl/ Plcg2™ ES cells and stimulate these cells with platelets
or control factors during Asppl/Plcg2 ES cells differentiation.

In this study, we hypothesized that platelets function to keep lymph—blood partitioning in mouse
peripheral tissues after LECs migrate out of the jugular veins. We detected lymph—blood misconnection
sitesin embryonic skin of Plicg2 " mice and analyzed the effect of activated platelets on LECs. We also
provide in vitro and in vivo evidence that TGF—f plays an important role in lymph—blood partitioning.
These results indicate a novel role for platelets in partitioning blood and lymphatic vascular

compartments by promoting L EC retraction in mouse peripheral tissues.
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