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Supplementary Figure Legends

Supplementary Figure 1. Experimental protocols for the treatments in ApoE” mice. At
16-18 weeks of age, mice began receiving the HFD. After 4 weeks of the experimental
diet, all mice were infused with angiotensin II dissolved in phosphate-buffered saline
(PBS) at 1.9 mg/kg per day.

Protocol 1. Animals were divided into 2 groups at the beginning of angiotensin II
infusion: (i) adoptively transferred CCR2"*-inflammatory macrophages from ApoE”
mice (1 x 10° cells/ 200 pl PBS) and (ii) adoptively transferred CCR2” “-leukocytes from
ApoE”"CCR2” mice (1 x 10° cells/ 200 pl PBS).

Protocol 2. Animals were divided into 2 groups at the beginning of angiotensin II
infusion: (i) the FITC-incorporated NP group (1.3 mg PLGA/ 200 ul PBS) and (ii) the
7ND-incorporated NP group (5 pg 7ND plasmid/ 200 ul PBS). NPs were administered by
weekly intravenous injection.

Protocol 3. Animals were divided into 4 groups at the beginning of angiotensin II
infusion: (i) the no treatment group, (ii) the FITC-incorporated NP group (0.1 mg PLGA/
200 pl PBS), (iii) the pitavastatin-only group (0.012 mg pitavastatin/ 200 pl PBS), and (iv)
the pitavastatin-incorporated NP group (0.1 mg PLGA/ 0.012 mg pitavastatin/ 200 pl
PBS). NPs were administered by weekly intravenous injection.

Protocol 4. Animals were divided into 2 groups at the beginning of angiotensin I1
infusion: (i) oral daily administration of pitavastatin at a low dose (0.1 mg/kg/day) and (ii)
oral daily administration of pitavastatin at a high dose (1.0 mg/kg/day). Pitavastatin was
daily administered by oral gavage.

The no treatment group in protocol 2 was also used as the control group in protocols 1.

and 4.

Supplementary Figure 2. Characteristics and kinetics of adoptive transferred
macrophages. (A) Quantitative flow cytometric analysis of the number of F4/80°CD115"
macrophages in the peritoneal cavities of ApoE™ or ApoE”"CCR2” mice induced by

intraperitoneal injection of thioglycollate (TG). (B) Quantitative analysis of the mean
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fluorescence intensity (MFI) of Ly-6C expression in the F4/80°CD115" macrophages
from the peritoneal cavities of the ApoE™ mice. The data are reported as the meanSEM.
(C) Left panel: A fluorescence photomicrograph of the brachiocephalic artery of an
ApoE” mouse from the no treatment group. Upper middle and right panel: PKH
fluorescence photomicrographs of the brachiocephalic artery of an ApoE”” mouse
transferred with PKH-labeled activated macrophages. Lower middle and right panel: FITC
autofluorescence photomicrographs of the brachiocephalic artery of an ApoE™ mouse
transferred with PKH-labeled activated macrophages. Right panel: An expanded image of
the red square area in the middle panel. The nuclei were stained with DAPIL. The scale bar

indicates 100 pm.

Supplementary Figure 3. The adoptive transfer of splenic monocytes accelerates plaque
destabilization and rupture in the brachiocephalic arteries. (A) Left panel: Representative
flow cytometry dot plots of splenic leukocytes from ApoE” mice. Middle panel: The
Representative flow cytometry dot plots of splenic leukocytes negatively selected with
antibodies against the leukocytes other than monocytes from ApoE™ mice. Right panel:
The Representative histogram of Ly-6C expression on negatively selected splenic
monocytes. (B) Upper panel: Photomicrographs of atherosclerotic plaques in the
brachiocephalic artery stained with elastica van Gieson (EVG) in the No Treatment (N)
and the Monocytes (M) groups. Arrowheads indicate disrupted/buried fibrous caps. The
scale bar indicates 100 pm. Lower panel: Quantitation of the number of disrupted/buried
fibrous caps and fibrous cap thickness. The data are reported as the mean+SEM. *P<0.05
versus the No Treatment group. There were no statistically significant differences in

fibrous cap thickness between the two groups.

Supplementary Figure 4. Cellular uptake and in vitro kinetics of the NPs in macrophages.
(A) Fluorescence photomicrographs of murine peritoneal macrophages incubated with
FITC-NPs for 24 hours. An inset depicts a photomicrograph of macrophages incubated

without FITC-NPs. (B) A fluorescence confocal microscopy image of RAW264.7 cells
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incubated with FITC-NPs for 24 hours. (C) Electron microscopy image of RAW264.7
cells incubated with OsO4-NPs for 24 hours. (D) Upper panel: Time course of the FITC
signal retained in RAW264.7 cells after a 2-hour incubation with FITC-NPs or FITC (0.3,
1, 3, 10, 30, 100 uM) followed by a washout period. Cells were observed at 0, 24, 72
hours, and 1 week of washout. Lower panel: Quantitative analysis of relative fluorescence
units (RFUs) of RAW264.7 cells incubated with FITC-NPs (green lines) or FITC (blue
lines). *P<0.01 and **P<0.001 versus FITC (N = 4 per group). Data were compared using

two-way ANOVA followed by Bonferroni’s multiple comparison tests.

Supplementary Figure 5. Effects of daily oral administration of pitavastatin (0.1 or 1.0
mg/kg per day) on atherosclerotic plaque rupture in the brachiocephalic arteries. (A)
Upper panel: Photomicrographs of atherosclerotic plaques stained with elastica van
Gieson (EVG), Mac3 or MCP-1 in the No Treatment (N), pitavastatin 0.1 mg/kg (0.1), and
pitavastatin 1.0 mg/kg (1.0) groups. Arrowheads indicate disrupted/buried fibrous caps.
The scale bar indicates 100 um. Lower panel: Quantitation of the number of
disrupted/buried fibrous caps, fibrous cap thickness and Mac3- and MCP-1-positive areas.
The data are reported as the mean+SEM. 7P<0.05 versus the No Treatment group using
one-way ANOVA followed by Dunnett’s multiple comparison tests. *#P<0.01 versus the
No Treatment group using one-way ANOVA followed by Bonferroni’s multiple
comparison tests. (B) Upper panel: Photomicrographs of the intraluminal surface of the
total aorta stained with oil red O. Lower panel: Quantitation of the percentage of the
plaque area compared with the total luminal surface area. The data are reported as the
mean+SEM. *P<0.05 versus the No Treatment group. (C) Upper panel: Photomicrographs
of atherosclerotic plaques in the aortic root stained with EVG or Mac3. Lower panel:
Quantitation of plaque size and Mac3-positive areas. The scale bar indicates 200 pm. The
data are reported as the mean+SEM. P<0.05 versus the No Treatment group using

one-way ANOVA followed by Dunnett’s multiple comparison tests.
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Supplementary Tables
Supplementary Table 1. Body weight, heart rate, systolic blood pressure, and lipid

profiles in the no treatment, CCR2™" inflammatory macrophage, and CCR2™ leukocyte

groups.
CCR2™" CCRY"
No Treatment Inflammatory
Leukocyte
(N=9) Macrophage
= =8
(N=5) "
Heart Rate (beat/min) 650+20 64040 580+40
Systolic Blood Pressure
12042 112+8 115+9
(mmHg)
Total Cholesterol (mg/dl) 660+30 710+100 720+60
Triglyceride (mg/dl) 65+9 74+16 69+5

The data are expressed as the mean+SEM. The mean values were compared using
ANOVA and Bonferroni’s multiple comparison tests, and there are no significant

differences for any of these parameters among these groups.

Supplementary Table 2. Body weight, heart rate, systolic blood pressure, and lipid

profiles in the no treatment, FITC-NP, pitavastatin, and pitavastatin-NP- groups.

No Treatment FITC-NP Pitava Pitava-NP

(N=9) (N=7) (N=6) (N=10)

Body Weight (g) 33£1 30+1 34+1 321
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Heart Rate (beat/min) ~ 650+20 630+30 650+20 590+20
Systolic Blood

Pressure (mmHg)
Total Cholesterol
(mg/dl)

Triglyceride (mg/dl) ~ 65+9 60+5 53+5 7046

1200 110+10 12£10 120+0

660+30 670+50 610+50 710+40

The data are expressed as the mean=SEM. The mean values were compared using
ANOVA and Bonferroni’s multiple comparison tests, and there are no significant

differences for any of these parameters compared with the No Treatment group.

Supplementary Table 3. Body weight, heart rate, systolic blood pressure, and lipid

profiles in the FITC-NP and 7ND-NP groups.

FITC-NP (N=9) 7ND-NP (N=10)
Body Weight (g) 28+1 2541
Heart Rate (beat/min) 640+30 680+10
(Snii:;}l:)BIOOd Pressure 130+10 120410
Total Cholesterol (mg/dl) 720+60 730420
Triglyceride (mg/dl) 47+11 53+18

The data are expressed as the mean+=SEM. The mean values were compared using the
unpaired 7-test, and there are no significant differences for any of these parameters

between these 2 groups.
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Supplementary Table 4. Body weight, heart rate, systolic blood pressure, and lipid

profiles in the no treatment, pitavastatin 0.1 mg/kg, and pitavastatin 1.0 mg/kg groups.

Pitavastatin Pitavastatin
No Treatment
0.1 mg/kg 1.0 mg/kg
(N=9) (N=10) (N=11)
Body Weight (g) 33+1 301 3240
Heart Rate (beat/min) 65020 610+20 630+10
Systolic Blood P
ystolic Blood Pressure 12040 11020 12040
(mmHg)
Total Cholesterol (mg/dl) 660+30 780+20 800+50
Triglyceride (mg/dl) 65+9 82+15 43+5

The data are expressed as the mean+SEM. *P<0.05 versus the No Treatment group. The

data were compared using ANOVA followed by Bonferroni’s multiple comparison tests.

Supplementary Table 5. Serum biomarkers in the no treatment, CCR2*" inflammatory

macrophage, and CCR2”" leukocyte group.

++
CCR2 CCR2™-
No Treatment Inflammatory
Leukocyte
N=7) Macrophage N 7
(N=5) 7
Apo Al pg/mL 48+6 39+6 3843
CD40 pg/mL 87+9 160440 75+9
CD40 Ligand  pg/mL 2600+300 5700+£400%** 4600+£700*

CRP ng/mL 111 10+1 1142



EGF
Endothelin-1
Eotaxin
Factor VII
FGF-basic
GCP-2
Haptoglobin
IFN-y

IgA

IL-10

IL-11

IL-17

IL-18

IL-1a
IL-1p

IL-5

IL-6

IL-7

IP-10

LIF
Lymphotactin
MCP-1
MCP-3

MCP-5

pg/mL
pg/mL
pg/mL
ng/mL
ng/mL
ng/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
ng/mL
ng/mL
pg/mL
ng/mL
ng/mL
pg/mL
ng/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL

pg/mL

16+1

18+1

320+20

14+1

7.0£0.6

31+7

140420

N.D.

42+5

430420

N.D.

N.D.

18+1

260+£72

17+1

N.D.

112

0.18+0.06

68+9

1200+0

120450

130£10

400+£30

2142
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23£]%*

21+2

330+50

19+£1*

11£1*

137

190+30

23+8

52+9

N.D.

4904430

N.D.

30£]H%*

160+45

20+1

0.73+£0.23

15+4

0.22+0.12

230+140

15004100

180+40

220+£30%*

700£100%**

49+6**

21E£]1**
172
380+30
18+1
9.0+0.8
SH1**
200£20
N.D.
60+7
N.D.
85+29
0.01+0.00
27HQFH*
94+15
20+1
0.61+0.12
N.D.
0.18+0.07
5443
1200100
100+20
110£10
490+40

37+6



M-CSF
MDC
MIP-1a
MIP-1p
MIP-1y
MIP-2
MIP-3
MMP-9
MPO
Myoglobin
OSM
RANTES
SAP

SCF
SGOT

TIMP-1

Tissue Factor

TNF-a

TPO

VCAM-1

VEGF

vWF

ng/mL
pg/mL
ng/mL
pg/mL
ng/mL
pg/mL
ng/mL
ng/mL
ng/mL
ng/mL
ng/mL
pg/mL
pg/mL
pg/mL
pg/mL
ng/mL
ng/mL
ng/mL
ng/mL
ng/mL
pg/mL

ng/mL

5.2+0.3

460+20

2.4+0.3

190+40

50+3

18+4

2.3+0.2

110£20

110£20

320+260

0.15+0.03

0.644+0.20

47+2

310+40

51+9

4.94+0.7

8.6+0.3

0.11+0.02

110+10

2200£100

290+40

150+£10
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8.2+0.4%**

580+70

4.1£0.2%**

410£50%**

67+7

28+3

3.5+0.3%%*

210£20%*

200£10%*

2604200

N.D.

N.D.

35+1%*

230430

50+£5

5.2+0.9

114+2

N.D.

150+£10%*

3500+700*

200+10

330%130

6.0+0.1
560440
4.0+£0.2%%*
280+20
52+7
21$2
2.4+0.3
140+20
160+10*
78+32
0.03+0.01**
N.D.
38+4
190+£20%*
73+4
4.7+0.6
7.5+1.0
N.D.
130+0*
2700+100
190£10%*

160+20

The data are expressed as the mean+SEM. The means were compared by means of
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ANOVA and Bonferroni’s multiple comparison tests. * P<0.05 versus the No Treatment
group, **P<0.01 versus the No Treatment group, ***P<0.001 versus the No Treatment
group. Multiplex immunoassay was performed using the Luminex LabMAP instruments
by Charles River Inc. Apo A1 (Apolipoprotein A1), CD (Cluster of Differentiation), CRP
(C Reactive Protein), EGF (Epidermal Growth Factor), FGF-9 (Fibroblast Growth -
Factor-9), FGF-basic (Fibroblast Growth Factor-basic), GCP-2 (Granulocyte Chemotactic
Protein-2), GM-CSF (Granulocyte Macrophage-Colony Stimulating Factor), GST-a
(Glutathione S-Transferase alpha), IFN-y (Interferon-gamma), IgA (Immunoglobulin A),
IL (Interleukin), IP-10 (Inducible Protein-10), KC/GROa (Melanoma Growth Stimulatory
Activity Protein), LIF (Leukemia Inhibitory Faéfor), MCP (Monocyte Chemoattractant
Protein), M-CSF (Macrophage Colony-Stimulating Factor), MDC (Macrophage-Derived
Chemokine), MIP (Macrophage Inflammatory Protein), MMP-9 (Matrix
Metalloproteinase-9), MPO (Myeloperoxidase), OSM (Oncostatin M), RANTES
(Regulation Upon Activation, Normal T-Cell Expressed and Secreted), SAP (Serum
Amyloid P), SCF (Stem Cell Factor), SGOT (Serum Glutamic-Oxaloacetic Transaminase),
TIMP-1 (Tissue Inhibitor of Metalloproteinase Type-1), TNF-o (Tumor Necrosis
Factor-alpha), TPO (Thrombopoietin), VCAM-1 (Vascular Cell Adhesion Molecule-1),
VEGF (Vascular Endothelial Cell Growth Factor), vWF (von Willebrand Factor). N.D.

(Not Detected).

Supplementary Table 6. Serum biomarkers in the FITC-NP and pitavastatin-NP groups.

FITC-NP (N= 6) Pitava-NP (N=9)

Apo Al pg/mL 45+2 46+2



CD40

CD40 Ligand

CRP

EGF
Endothelin-1
Eofaxin
Factor VII
FGF-basic
GCP-2
Haptoglobin
IgA

IL-10

IL-11

IL-18

IL-1a

IL-18

IL-4

IL-5

IL-6

IL-7

IP-10

LIF

Lymphotactin

MCP-1

pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
ng/mL
ng/mL
ng/mL
pg/mlL
pg/mL
pg/mL
pg/mL
ng/mL
pg/mL
ng/mL
pg/mL
ng/mL
pg/mL
ng/mL
pg/mL
pg/mL
pg/mL

pg/mL

110£10

1900£100

7.6+0.8

26+3

24+2

370£10

28+2

17£2

39+5

150+10

44+12

N.D.

120+60

18+1

440+130

7.9£0.3

71£28

0.80£0.12

N.D.

0.082+0.018

40+3

1900+100

80+9

130£10
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90+11

1400+100*

7.5+£0.8

24+1

24+1

420+20

28+1

17+£0

35+4

150£10

3243

N.D.

61£9

161

200+40

7.8+0.6

59+6

1.1£0.2

12+4

N.D.

47+7

1900+100

82+7

110+0*



MCP-3
MCP-5
M-CSF
MDC
MIP-1a
MIP-18
MIP-1y
MIP-2
MIP-3
MMP-9
MPO
Myoglobin
OSM

SAP

SCF
TIMP-1
Tissue Factor
TPO
VCAM-1
VEGF

vWF

pg/mL
pg/mL
ng/mL
pg/mL
ng/mL
pg/mL
ng/mL
pg/mL
ng/mL
ng/mL
ng/mL
ng/mL
ng/mL
pg/mL
pg/mL
ng/mL
ng/mL
ng/mL
ng/mL
pg/mL

ng/mL

380430

28+4

7.3+0.1

650+40

3.3+0.2

200+30

5444

2842

2.0£0.1

130+10

140+20

240+60

0.05+0.01

3242

280+10

5.0+£0.7

14+1

30+3

2600+100

200+20

180+10
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320420

30+2

7.5+0.2

840+70

3.2+0.1

180+10

45+3

2242

2.1£0.1

120+10

120+10

360+150

N.D.

30£2

240+10%*

4.3£0.5

12+0

32+2

2500+200

150+10%*

150+10*

The data are expressed as the mean+SEM. The mean values were compared using an

unpaired #-test. *P<0.05 versus the FITC-NP group.
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Supplementary Table 7. Plasma concentration of pitavastatin in the pitavastatin and

pitavastatin-NP groups.

2 hours 6 hours 24 hours
Pitavastatin (ng/mL) 1.3+0.2 N.D. N.D.
Pitavastatin-NP (ng/mL) 2.540.2% N.D. N.D.

The data are expressed as the mean=SEM. The mean values were compared using an

unpaired z-test. *P<0.05 versus the Pitavastatin group.
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FHROYWBLRIMSEREZTEL T250% - BREEHOKREERSERTELTLEY. H

10 —



REOEFHEER SV GESEIH I N, A THENERIIREVEEFEINRT T,
F 72, AFNIMEMEE DA O G EE SR FRMEEEER K - FiREE. O F ABTIHERE
F) RPHEBMER, BT OBEBICOBHETELZ b, BEEEINFVWE IR TWET,

AR FoE AT/ FFEFIOREKERF
HAGHFNE. ABRECVPRE, BIHEEMEMARME (FRR264EME)
ra Uz, o, FSYRET
Hﬁﬁ&#!ﬂ = B:m'l‘?%iﬁ(mﬂg/ mL/ min)E B

WARAEE S hi-F/ HF8HIE Py

TR D FLE O R D B DI =

DEMBRMERLIC R RSN D 0.4 .
L | ]

!— k
BRSE HFEH

E%

vehicle 1 mg/kg 3 mg/kg
o tin B 5 A R R

ARECMPEH
(EXER)

P<0. 05 P<0.01
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