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Methods
Ovariectomy and treatments

Bilateral ovariectomy was performed at 4 weeks of age following anesthesia with a mixture of xylazine
and ketamine, and mice concomitantly received estrogen or SERM treatment:

e For chronic E2 and tamoxifen treatments, mice were implanted with s.c. pellets releasing either
placebo or E2 (17B-estradiol, 0.1 mg, 60-day release (i.e., 80 pg/kg/day); Innovative Research of
America, Sarasota, FL). We systematically checked that placebo-treated ovariectomized mice had
an atrophied uterus (<10 mg), non-detectable circulating levels of E2 (<5 pg/ml i.e. <20 pmol/L),
and that those implanted with an E2-releasing pellet had a significant increase in uterine weight
and serum E2 concentrations (100-150 pg/mL). Previous work allowed to determine that a high
physiological dose of E2 allow an optimal action on the various cells of the vessel wall, in
particular endothelial cells 2 as well as smooth muscle cells 2 or prevention of the atheromatous
process * °. Thus, in the present work, we decided to choose a dose of E2 plasma level in
the nM range 4, i.e. similar the the level reached during the estrous cycle in women, although it
should be reminded that Sex Hormone Binding Globulin (SHBG) remains expressed in adult
women, but not in adult mice, making the species comparison somewhat arbitrary 6.

e For chronic tamoxifen treatments, mice were implanted with s.c. pellets releasing either placebo
or tamoxifen (5 mg, 60-day release (i.e., 4 mg/kg/day); Innovative Research of America,
Sarasota, FL).

e For chronic estetrol treatment 7, mice received s.c. mini-osmotic pumps (Alzet®, model 2004,
0.25 pL/h, 28 days) releasing either vehicle or E4 (6 mg/kg/day).

e For chronic Estradiol-Conjugated Dendrimer treatment 8, mice received s.c. mini-osmotic pumps
(Alzet®, model 2004, 0.25 pL/h, 28 days) releasing either Empty Dendrimer or Estrogen-
Conjugated Dendrimer (EDC, 240 pg/kg/day).

Mice were submitted to a femoral artery wire injury 2 weeks after the start of the treatment (Figures 1C
and Supplemental Figure 1).

Femoral artery wire injury in mice

The femoral artery wire injury was performed as previously described °. Briefly, general anesthesia was
achieved with 2% isoflurane, delivered through a mask. After incision of the skin, the femoral artery was
carefully isolated from the surrounding vein and nerve, and an incision was made under a surgical
microscope (Carl Zeiss). A 0.35 mm diameter angioplasty guidewire with a 0.25 mm tip (gift from Abbott
Vascular, Rungis, France) was advanced into the artery through a 6 mm-long portion, then pulled back
and advanced three times, in order to achieve deendothelialization. After removal of the wire, the
arteriotomy site was ligated with 8-0 sutures (Prolene, Ethicon), and blood flow was restored. After skin
closure, the mice were allowed to recover on a heating pad for 15 minutes, and placed back in clean cage.
For subsequent neointimal hyperplasia analysis, mice were sacrificed 28 days later.

Femoral artery processing and morphometry

28 days after the femoral artery wire injury, mice were injected i.p. with pentobarbital and blood was
removed from the circulation by perfusion through an open intracardiac circuit with 5 mL PBS. The
injured femoral arteries were harvested and fixed for 4 h in 4% paraformaldehyde at pH 8 for 12 hours.
The arteries were then embedded in paraffin and 4 pm-thick cross-sections were obtained. 4 slides per
artery (situated at distance = 0.5, 2.0, 3.5 and 5.0 mm of the arterial incision) were analyzed. Briefly,
slides were stained with Masson’s trichrome, then the areas delimited by the EEL (AgeL), the IEL (AieL)



and the lumen (Aum) were measured using LAS software (Leica). The medial area (Ames, UmM?) was
calculated as: Ameds = Aeer — Aier. The intimal area (Ani, um?) was calculated as: Ani = AL — Aum.
Intimal hyperplasia was expressed as a ratio of Ani/Ameq (referred to as the neointima/media ratio). Each
Ani/Ameq is the mean value of the 4 analyzed sections.

Immunohistochemistry

For aSM-actin and CD3, paraffin-embedded artery cross-sections were stained using a standard ABC-
peroxidase/DAB immunostaining protocol (all the detection reagents were from Dako, France). Primary
antibodies were used to detect aSM-actin-positive SMCs (actin, smooth muscle, rabbit polyclonal
antibody, 1:25; Thermo Fischer Scientific) or CD3-positive T lymphocytes (rabbit anti-CD3, 1:100,
Zytomed Systems). The detection was achieved with a biotinylated secondary antibody (Goat Polyclonal
anti-Rabbit Immunoglobulins, Biotinylated, Dako, France) For CD31-positive endothelial cell detection,
paraffin-embedded artery cross-sections were stained with an immunofluorescence protocol. Sections
were stained with an anti-CD31 antibody (rat anti-mouse PECAM-1, 1:100, CliniSciences). The
secondary antibody was coupled to a fluorophore for fluorescence-based detection (Alexa Fluor-488
coupled, goat anti-rat 1gG, Thermo Fisher Scientific, France). All images were acquired using a
microscope at 320x magnification (Leica).

Analysis of mRNA levels by RT-gPCR

Dissected tissues were homogenized using a Precellys tissue homogenizer (Bertin Technol, France) and
total RNA from tissues was prepared using the TRIzol reagent (Invitrogen, Carlsbad, CA) and a classical
phenol/chloroform extraction protocol. One microgram of RNA was reverse transcribed (RT) at 25°C for
10 min and then at 37°C for 2 h in a final volume of 20 pL using the High Capacity cDNA reverse
transcriptase kit (Applied Biosystems) and further analyzed by gquantitative-PCR.

Real-time quantitative PCRs (g-PCRs) were performed on the StepOne instrument (Applied Biosystems).
Primers were validated by testing PCR efficiency using standard curves (95% <efficiency< 105%): ERa
(NM_007956.4): TGATGCCAGGAGAGGCCAATGC (forward) and
TGTCGCCCAGAGACTGCCTTCTT (reverse). Gene expression was quantified using the comparative
Ct (threshold cycle) method, TPT1 (NM_009429.2), CCGGGAGATCGCGGAC (forward)/
TTCCACCGATGAGCGAGTC (reverse).
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Chemical structures of 17p-estradiol (E2), Estrogen Dendrimer Conjugate (EDC), estetrol (E4) and
tamoxifen (Tmx).
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