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Supplemental Figure 1

Foxe3” mice have reduced medial cell density and total number of medial cells in ascending
aorta and aortic arch. No aortic enlargement or additional pathologic changes in Foxe3™
ascending aortas compared with wild-type (WT) aortas. (A) Representative cross sections of
ascending aorta (ASC), aortic arch and descending aorta (proximal thoracic descending aorta,
DES-1 and distal descending thoracic aorta, DES-2) from WT and Foxe3” mice at age of 4
weeks with H&E staining. (B) Bar-graph shows the mean diameter of the ascending aortic lumen
measured by echocardiograph from WT (n=13) and Foxe3” mice (n=14) at 3 months of age (NS,
not statistically significant). (C) Representative cross sections of ascending aorta (ASC) and
aortic arch from WT and Foxe3™ mice at age of 6 months with H&E staining and Verhoeff-van
Gieson (VVG, for elastin) staining. The right side bar-graphs show that the aortic wall thickness
or the number of elastic lamellae are not different between Foxe3” and WT genotypes at P1, 4
weeks and 6 months. The bottom bar-graphs show the medial cell density (mean number of
medial cells divided by total medial area) and total medial cells per cross section, of the
ascending aorta, aortic arch or descending aorta at 6 months of age. The medial cell density and
total medial cells are significantly lower in the ascending aorta and aortic arch in Foxe3™ mice
than WT mice; there is no statistical significant difference in the descending aorta (n = 5 per
group; * P<0.05, t-test, NS, not statistical significant). All scale bars corresponds to 100 um, all

error bars indicate s.d. from average.

Supplemental Figure 2



1.6 year-old Foxe3™ mice have decreased medial cell density in the ascending aorta but lack
additional aortic pathology when compared with wild-type (WT) mice of the same age.
Ascending aortic cross sections were stained by H&E and Verhoeff-van Gieson (VVG, for
elastin) staining. Right side bar-graphs show the quantification of aortic medial cell density
(mean medial cell numbers divided by medial area (mm?), the number of elastin lamellae, total
medial area and aortic wall thickness. Except for the reduced medial cell density in the ascending
aorta of the mutant mice, there was no other apparent histological abnormality or enlargement in
Foxe3” mice when compared with WT mice of the same age (n = 5 per group; NS, not
statistically significant, * P<0.05, t-test). All scale bars corresponds to 100 um, all error bars

indicate s.d. from average.

Supplemental Figure 3

Ascending aortic dilatation, intramural hemorrhage or rupture in Foxe3” mice following
transverse aortic constriction (TAC). (A) Representative gross architecture of aortic aneurysm in
the ascending aortas in Foxe3™ mice after TAC. Whole thoracic aorta were carefully isolated and
examined under a dissecting microscope. Foxe3” mice challenged with TAC causing aortic
hematoma in the proximal ascending aorta. The H&E image of the aortic wall with blood in it
shows inflammatory cells, blood, and connective tissue but the aortic medial layer is not present.
(B) Echocardiography analysis shows increased dilation of the aorta with TAC in Foxe3™ mice.
(C) Representative cross sections of mouse ascending aorta from WT and Foxe3” mice with
TAC for 2 weeks. Cross sections were stained by Movat pentachrome (for elastin and

proteoglycan) and VVG elastin staining. All scale bars corresponds to 100 um.



Supplemental Figure 4

Significantly down-regulation of inflammatory and smooth muscle cell (SMC) differentiation
marker gene expression, along with decreased macrophage infilitration in Foxe3” ascending
aorta two weeks after TAC. (A) Q-PCR analysis of expression levels of expression of Mmp2,
Mmp9 and 116 in ascending aortic tissues from wild-type (WT) and Foxe3” mice two weeks after
TAC. Gene expression levels were normalized to Gapdh (n = 5 per group; ** P<0.01, t-test).
(B) Immunofluorescent staining for macrophage marker MOMA-2. Transverse cryosections (7
um) of ascending aorta were prepared from WT and Foxe3™ mice two weeks after TAC. Nuclei
were stained with DAPI (blue); Elastic lamellae of the media are green (autofluorescence);
Positive staining is red (Texas red-conjugated secondary antibody). Below is the bar-graph with
quantification of the immunostaining for macrophage marker MAC2, showing the percentage of
anti-MAC2 positive cells in ascending aorta from WT and Foxe3” mice two weeks after TAC (n
= 5 per group; * P<0.05, t-test). ¢, Q-PCR analysis of SMC-specific gene (Acta2, Myhll and
Cnn1) expression in ascending aortic tissues from WT and Foxe3” mice. Gene expression levels
were normalized to Gapdh (n =5 per group; ** P<0.01, t-test). All scale bars corresponds to 100

pm, all error bars indicate s.d. from average.

Supplemental Figure 5

Representative cross sections of ascending aorta from p53” and WT mice at age of 12 weeks.
Cross sections of the ascending aorta were stained by H&E, VVG-elastin, Movat and Terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) staining. Bar-graphs on the right
show the aortic total number of medial cells per cross section, medial cell density (mean medial

cell numbers divided by medial area (mm?), total medial area (mm?), number of elastin lamellae



and the percentage of medial apoptotic cells (n =5 per group; NS, not statistically significant, t-
test). All scale bars corresponds to 100 um, all error bars indicate s.d. from average. No aortic
histological and pathologic changes were identified in p53” ascending aortas compared with

wild-type (WT) aortas.

Supplemental Figure 6

Foxe3 mutants lens phenotype is not rescued with deficiency of p53. (A-C) Immunostaining
using anti-phospho-histone H3 staining (PH3) for proliferative cells of sections of embryonic
E16.5 lens. (A) The double heterozygote Foxe3*/p53*" mice show the normal morphology of
Wild-type (WT) lenses with proliferative cells (black arrow) restricted to the anterior epithelial
cells (B) Foxe3™ lenses are smaller and vacuolated and show reduced proliferation activity in the
anterior epithelium. (C) Foxe3”/p53” double mutant mice have the same characteristic
microphakia and reduced proliferation as the Foxe3™ lens. (D-1) H&E staining of postnatal eyes
(p21). (D) WT. (E) Double heterozygotes Foxe3"/p53*" and (F) p53” showing the normal lens
morphology. (G) and (H) Foxe3”/p53*" lenses are smaller and are vacuolated with absence of
the anterior segment. (1) Foxe3”/p53” show a very similar lens phenotype consisting of a
vacuolated small lens but the retina shows the abnormal folding previously reported for the
Foxe3” mouse and retinal pigment epithelium (RPE) is abnormally separating the lens from

retina and cornea.



Supplemental Table 1. FOXE3 genetic variants in familial thoracic aortic aneurysms and
dissection families.

Amino Acid Nucleotide Conser Predicted effect

a
Substitution change Family ~ MAF ()" ation®  on function® Cscore
Likely to be pathogenic
p.Glyl37Asp  c.410G>A  MS300 0.0017 1 4/6 20.5
p.Aspl53His c.457G>C  TAA337 0.0008 1 5/6 17.25
p.Argl64Ser c.490C>A TAAl41 0.0009 0.882 5/6 18.48
Unknown significant
p.Aspl56Asn  c.466G>A  TAA436 0.0293 1 6/6 320
Unlikely to be pathogenic
p.Prol12Ser c.334C>T  TAAO086 0.0067 0 0/6 0.076
p.Pro202Leu €.605C>T  MS2116 0.0098 0 0/6 12.28

& Minor allele frequencies in the Exome Aggregation Consortium (EXAC) database,
http://exac.broadinstitute.org/

® PhastCons conservation score

¢ Predicted to be damaging in number out of 6 in silico prediction tools including:

MutationTaster, Polyphen2_HDIV, Polyphen2_HVAR, SIFT, PROVEAN, and

MutationAssessor.


http://exac.broadinstitute.org/

Supplemental Table 2. Sequence of primers used in mouse PCR genotype analysis

Gene Primers Primer sequence (5'to 3') PCR Size
Foxe3 knockout genotype| Foxe3 forw CGGGTACCGGGACTACTGATA WT, 520bp
Foxe3 rev CTCGGACCTGCCCTCTAAT
Foxe3 forw CGGGTACCGGGACTACTGATA KO, 550bp
Foxe3 NeoP CTACCCGCTTCCATTGCTCA
p53 knockout genotype p53X6 AGCGTGGTGGTACCTTATGAGC WT, 430bp
P53X7 GGATGGTGGTATACTCAGAGCC
P53 neo TCCTCGTGCTTTACGGTATC KO, 600bp
P53X7 GGATGGTGGTATACTCAGAGCC
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