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Extraction and identification of betulinic acid (BA)

BA was obtained as colorless needle crystals, ESIMS m/z: 455.3[M-H] (C30Has03); 'H-NMR
(DMSO-de,400 MHz) o: 4.61 (1H, s, H-29a), 4.48 (1H, s, H-29b), 2.91 (1H, dd, H-3), 2.23 (1H,
dt, H-18); *C-NMR (DMSO-ds, 100 MHz) J: 177.9 (C-28), 151.0 (C-20), 109.9 (C-29), 77.2 (C-
3), 55.9 (C-17), 55.4 (C-5), 50.4 (C-9),49.1 (C-19),47.1 (C-18), 42.5 (C-14), 40.7 (C-8), 38.9 (C-
4), 38.7 (C-1), 37.9 (C-13), 37.2 (C-10), 36.9 (C-22), 34.4 (C-7), 32.4 (C-16), 30.7 (C-15), 29.7
(C-21), 28.6 (C-23), 27.6 (C-2), 25.6 (C-12), 20.9 (C-11), 19.4 (C-30), 18.4 (C-6), 16.4 (C-26),
16.3 (C-25), 16.2 (C-24), 14.8 (C-27). The NMR data is consistent with those in literature[1].
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Supplementary Figure 1. Identification and characterization of betulinic acid by 'H NMR (A),
3C NMR (B), MS (C) and HPLC (D).
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Supplementary Figure 2. Dynamic light scattering (DLS) analysis of the hydrodynamic diameter
of BA NPs. For DLS analysis, 0.1 mg NPs in 1 ml ddH20 water was added to a transparent cuvette

and subjected to measurement using a Zetasizer (Malvern).
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Supplementary Figure 3. Quantification (A) and representative images (B) of IR780- loaded BA
NPs in major organs after intravenous administration to MCAO mice. Mice were euthanized 24
hours after treatment. Images were captured by an IVIS system. Intensities of IR780 fluorescence
were quantified using Living Image 3.0. (C) Plasma concentrations of RhoB verse time in mice
after intravenous administration of RhoB-loaded BA NPs. Mice (n = 3) received intravenous
administration of RhoB-loaded BA NPs. Blood samples were collected at 15 min, 30 min, 1, 6, 12
and 24 h after injection. The plasma RhoB concentration was quantified based on RhoB
fluorescence and plotted with time. (D) Cytotoxicity of BA NPs on NHA cells. Cells were treated
with BA NPs at the indicated concentrations. Three days later, the cells were subjected to the
standard MTT assay to determine the growth of cells with and without treatment.
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Supplementary Figure 4. Confocal analysis of the expression of CB1 in the ischemic brain.
Seventy-two hours after MCAO surgery, mice were anesthetized, perfused with PBS and 4%
paraformaldehyde. The brains were dissected and placed in 4% paraformaldehyde for 2 days and
transferred into 30% sucrose. After fixation, the brains were sliced at 30 um by cryostat section.
After blocking with 4% bovine serum albumin for 30 min and washed three times with PBS, the
sections were incubated with anti-Cannabinoid Receptor 1 antibody (1:500) (ab23703, abcam)
overnight at 4°C. After washing with PBS for three times, the sections were then incubated with
donkey anti-Rabbit IgG (ab150075, abcam) for 30 min. The slides were mounted with DAPI
mounting medium and imaged using a confocal microscope (Leica TCS SP8). Scale bar: 30 um.
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Supplementary Figure S. Characterization of the pharmacological activities of Gly-NPs on stroke.
(A) The effect of treatment with free glyburide or Gly-NPs on blood glucose level at the indicated
doses. (B) Representative images of infarction in the brains isolated from MCAO mice received
the indicated treatments. (C) Treatment with Gly-NPs effectively reduced brain edema. MCAO
mice were prepared and received a single injection of PBS, or Gly-NPs at a dose equivalent to 5
ng/kg of glyburide immediately after surgery (n = 5). After 24 hours, the mice were sacrificed and
the brains were excised, and weighted to obtain the wet weight. Then, the brains were lyophilized
for 24 h and weighted to obtain the dry weight. Tissue water content was calculated as: Tissue
water (%) = (wet weight-dry weight)/wet weight x 100. (D) Evans-blue leakage in the brain after
the indicated treatment. Mice with successful MCAO surgeries were randomly divided into 2
groups (n = 3), which received intravenous administration of PBS and Gly-NPs at 0, 24, and 48 h
after surgery. Twenty-four hours after the last injection, 2% Evans blue dye (Sigma-Aldrich,
StLouis, MO, USA) in 0.9% saline (5 mL/kg) was injected into the right femoral vein of mice.
After additional 12 hours, the mice were perfused. The brains and brain slices were isolated and
prepared and imaged.
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