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Scheme 1. Synthesis of MR-active probe (Gd2) and its precursor (2).
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Figure 1. Schematic illustration of LDL-modification
with Gd2 by one-step intercalation (Particle A).
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Figure 3 CryoTEM images of particle B nanoparticles (left) and intact LDL (right). The

nanoparticles exist as dispersed single particles in buffer in both images. (The small

dark spots in images are ice crystals generated during sample preparation.)
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Figure 2. Schematic illustration of LDL-modification with 2 by intercalation and
subsequent chelation reactions (Particle B).
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Table 1 The accumulation of Gd3* in the aorta of apoE~- mice
receiving Gd2-loaded LDL (Particle A) versus ProHance®

Tracer injected Dose of Gd3*  Dry wt of Gd3+ content by
[umol Gd/kg]  aortic tissue  ICP-MS [ppm]

Gd2-loaded LDL  0.16* 8.3 mg 0.073

Prohance® 11.6 5.1mg undetectable

* Estimated based on the ICP-MS result of labeled LDL.

Particle B Particle
B APoE"~ LDL™-
C57BL/6j 72-96
ICP-MS Table 2 0.32 ppm
Gd®* ApoE~~ 5.4
ppm LDLs”~ 6.8 ppm Gd** Gd**
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Table 2. Quantification of the Gd3* content in artery segments of mice injected with Particle B!
Mouse models

ApoE-- LDLr- C57BL/6j
(n=7) (n=12) (n=4)
Tissue dry weight [mg] 0.24+£0.14 0.30+£0.14 045+0.26
Gd3* content [ppm] 5.4 +3.923 6.8+3.04 0.32+£0.44

1The data are presented as mean + stdev.

2p = 0.44 from the Student’s t-test comparing Gd3* content in atheromas of ApoE~- vs LDLr-- mice.
3p = 0.014 when comparing the Gd3* content in atheromas of ApoE-- versus C57BL/6j mice.

4p = 1.04 x 105 when comparing the Gd3* content in atheromas of LDLr-- versus C57BL/6j mice.
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Figure 4 In vivo MR imaging of atherosclerosis in an apoE-- mouse model
(a) A scout image showing the slice selection parallel to the red line; (b) A
white blood image enabling the ascending aorta (A), descending aorta (D),
pulmonary artery (P), and vena cava (V) to be identified; (c) a black blood
image pre-contrast (T: trachea); and black blood images; (d) 30 min; (e) 100
min; (f) 220 min post administration of Gd2-loaded LDL (Particle A). FOV =
26 x 26 mm, matrix size = 256 x 192, slice thickness = 0.5 mm.
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Figure 5. In vivo MR imaging results and histopathological findings in ApoE-/- mice injected with
GdDO3A-LDL. T = trachea, BA = brachiocephalic artery, AA = ascending aorta, DA = descending aorta, PT =
pulmonary trunk. (a-c) Images obtained at pre- and 24 and 48 hours post-injection of GADO3A-LDL into an
ApoE-- mouse demonstrate enhancement of an atheroma in the wall of the BA (image c). (d) Cellular
components of the atheroma visualized in image c (inset: the entire H&E stained cross-section). Major
features of the atheroma include macrophages (dotted arrows), areas containing crystallized cholesterol
(arrows), and calcium deposits as a cellular dark purple band (arrows with diamond head). Scale bar = 100
um. (e-g) Images from a separate mouse that show enhancement of the pulmonary trunk at 48 and 96 hours
post-injection as compared to pre-injection. The inset images in a-c and e-g are scout images in the coronal
view where the thoracic aorta and its three branches are clearly shown; the branch on the left is the BA. The
red line in the scout images indicates the axial plane of the image shown in the same panel. (h) Signal
enhancement estimated from MR images by the formula below using the chest muscle as a reference (p =
0.01 comparing enhanced versus unenhanced arteries by the Student's t-test).  %NSE =100% x ((I wallpost /
| musclepost) / (I wallpre / | musclepre) — 1)
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