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Supplemental Figure S1 (Online Resource 1). Patient P1 — Clinical evolution of disease.

Clinical photographs of Patient P1 show progressive growth of the lesion over time.
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Supplemental Figure S2 (Online Resource 2). AKT phosphorylation after expression of
RIT1 variants in vitro in HEK293T cells.

a. Western blot after expression of RIT1 variants to assess RAS-MAPK pathway and
PI3K/AKT signaling pathway activation. Gamma tubulin served as loading control,
FLAG-RIT1 confirms the expression of the construct, total ERK and AKT levels serve
as a control to exclude the differential expression of ERK and AKT. p-ERK measures
the level of phosphorylation of ERK as a marker of RAS pathway activation. p-AKT
measures the level of phosphorylation of AKT as a marker of mTOR pathway
activation.

b. Ratios of p-AKT (Thr308) as a substrate of PDK1 to total levels of AKT. Quantification
of the AKT phosphorylation was measured in a total of three western blots (n=3). One-
way ANOVA. P-value *<0.05, *x<0.01. Data are presented as mean = SD. EV = empty

vector.



c. Ratios of p-AKT (Ser473) as the target of mTORC2 to total levels of AKT.
Quantification of the AKT phosphorylation was measured in a total of three western
blots (n=3). One-way ANOVA. The difference between groups is non-significant. Data

are presented as mean + SD. EV = empty vector.
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Supplemental Figure S3 (Online Resource 3). Schematic of the RAS signaling pathway.

SHP2 is upstream, MEK further downstream in the RAS-MAPK signaling pathway; created
with BioRender.com.
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Supplemental Figure S4 (Online Resource 4). Figure 3b zebrafish AVM phenotype with

assigned false colors.

Red color is assigned for RFP channel and cyan color is assigned for GFP channel. White

arrows represent the direction of arterial (top) and venous blood flow (bottom) respectively.

Scale bar 50 pm.



Supplemental Video S1 (Online Resource 5). Comparison of normal circulation and
aberrant connection of aorta and caudal vein with fusion and dilation of vasculature in
the tail distal to the AVM.

a. Notice that the blood in the dorsal aorta of the uninjected Tg(flila:Gal4) fish flows to
the end of the tail and then returns in the caudal vein. Scale bar 50 um.

b. Notice the aberrant flow in the dorsal aorta of the RIT1"? injected fish which moves into
the caudal vein proximal in the tail, as well as a fusion of aorta and the upper part of the

caudal vein plexus. Scale bar 50 um.



Supplemental Video S2 (Online Resource 6). Positions of AV shunts in different zebrafish
phenotypes.

a. Light-sheet time-lapse imaging of embryos with GFP tagged erythrocytes after RIT1P?
injection. Tg(fli:Gal4, UAS:RFP) fish crossed with Tg(LCR:GFP) line and RIT1P
microinjections performed at the 1-cell stage. The shunt is only at the proximal end of
the lesion but fusion of aorta and caudal vein plexus can also be observed distal to the
shunt. Some erythrocytes sediment in the distal part of the lesion due to the proximal
shunt and lack of blood flow in the distal part (and due to the upright position of the
embryo during light-sheet microscopy). The size and pressure from the lesion are also
prevents normal flow even in intersegmental vessels (ISVs). Scale bar 50 pm.

b. Example of an AV shunt (white arrow) after mosaic endothelial-specific expression of
MAP2K1K™N in Tg(flila:Gal4; UAS:RFP) fish line. Blood flow and vascular
architecture distal to the shunt is completely normal, indicating that a proximal shunt is
not sufficient to lead to abnormal vascular development in the tail. Angiography is
performed with Dextran, Fluorescein, 500,000 MW (#D7136) at 2dpf. Scale bar 50 um.
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Supplemental Figure S5 (Online Resource 7). The effect of trametinib on empty vector
injected embryos.

The effect of late trametinib treatment on empty vector injected embryos. Red color is assigned
for RFP channel and cyan color is assigned for GFP channel. Scale bar 50 pum.
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Supplemental Figure S6 (Online Resource 8). Patient P1 — Radiological evolution of
disease.

(Upper panels) MRI images show the AVM's progression over time, non-response to

thalidomide, and regression under trametinib treatment.
(Lower panel) Image of an angiography showing the extent of the Onyx cast on the right side

of the face.



Supplemental File S1 (Online Resource 9). .STL file of the designed mould that is used
to create imaging plates for Zeiss CD7 microscope.



