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Obesity-Induced Bone Marrow Vascular Changes

Homeostatic myelopoiesis

HSPCs Leukocytes

Inflammatory myelopoiesis

Leukocyte oversupply

HSPCs Leukocytes
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How do we trace immune dynamics during diabetic-enhanced myocardial remodeling?

Vandoorne et al, Circulation Research 2018
Nahrendorf, Vandoorne, JACC Imaging 2019
Rohde & Vandoorne, et al, Nature Cardiovasc Res 2022

Haj N. ....Vandoorne, ATVB 2025
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Obesity-Enhanced Myocardial Remodeling

Sufficient infarct healing

Myocardial Infarction
(M)

Can we noninvasively image biomarkers of immune changes to predict poor infarct healing?

Vandoorne et al, Circulation Research 2018
Nahrendorf, Vandoorne, JACC Imaging 2019
Rohde & Vandoorne, et al, Nature Cardiovasc Res 2022 -
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CCR2 - A Key Driver of Post-MI Inflammation

* Binds CCL2 (Monocyte Chemoattractant Protein-1, MCP-1)
« Essential for monocyte recruitment from the bone marrow to inflamed tissues
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Hypothesis

Metabolic stress increases CCR2+ myeloid cell recruitment
and hematopoietic activation post-Ml, which we can visualize
using AFo647-cross linked dextran coated iron oxide
nanoparticle imaging
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AF0647-cross linked dextran coated iron oxide
nanoparticles

CLIO-AF647

Microscopy Optical imaging
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Macrophages phagocytize CLIO nanoparticles in vitro

Fluorescence microscopy MRI Optical imaging
(] CLIO-AF647 incubated cells CLIO-AF647 incubated cells

ko,

2h incubation of
macrophages with
AF647-CLIO
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Radiant efficiency
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Tiwari A. ...Vandoorne K., ACS Nano, 2024 .
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High glucose enhances nanoparticle uptake in vitro

Ly High glucose medium

A - e ®

2h incubation of ..
macrophages with
CLIO-AF647

Intensitv of AFRA47
[y
T

Elgrably et al, Cardiovascular Research, Submitted -~
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Experimental set-up
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1. Ml Enhances Nanoparticle Uptake .

Optical imaging
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Elgrably et al, Cardiovascular Research, Submitted
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Elevated uptake of CLIO-AF647 in infarction and
hematopoietic bone marrow

> ‘ Hoalthy Go7BLI6 O MI C57BL/6 Distal femur Distal femur
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2. Probing CLIO-AF647 uptake after DIO-enhanced
myocardial remodeling

Oowmi O MI+DIO O MI + DIO+ CCR2i (2x/day IP)
CMR CMR-OI/CT CMR
T2* Pre-CLIO T2* Post-CLIO | Outcome
C57BL/6 & x Day 2 Day 4 Day 21
= M AL AR 2 AR
DIO /y
——r— ; E 7—>
10 weeks %
E E cohort 1 cohort 2

CLIO IV Histology =~ Histology

Flow cytometry

1. Myocardial infarction (M) in healthy mice
2. Ml in mice on Diet Induced Obesity (DIO)
3. Mlin mice on DIO with inhibition CCR2 (C-C chemokine receptor type 2)

Elgrably et al, Cardiovascular Research, Submitted _—~
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2. Similar Cardiac Function Early After M

Day 2 post-MI Day 4 post-MI - Long axis
LGE End-diastolic End-systolic
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2. Metabolic Stress Amplifies Uptake Through CCR2

Day 2 Day 4
T2* Pre-CLIO T2* Post-CLIO

OwmI O Ml + O Ml +
DIO DIO+
CCR2i

M

301 | .o 30+ 30
r g E
; O @ } o
7y "N | 3| o FI°C 3
‘ @ 8 7]
8 é a S_
A4 4 N * o .
, =B P
~ K ,
Infarct Border InfarctBorder _o p =0.004

[S! tearl/ [S] ive]

Infarct Border=— 0

Technion

Israel Institute of Technology

Elgrably et al, Cardiovascular Research, Submitted “V



2. Metabolic Stress Amplifies Cardiac Uptake
Through CCR2

O Mi+DIO
+CCR2i
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2. Metabolic Stress Amplifies Leukocyte Uptake
Through CCR2
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2. Metabolic Stress Amplifies Bone Marrow Uptake
Through CCR2

O wmi+pio QO M1+ DIO+ CCR2i
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Elgrably et al, Cardiovascular Research, Submitted




Myelopoiesis
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Metabolic and Inflammatory Stimuli Synergistically
Enhance Nanoparticle Uptake by Hematopoietic
Progenitors

B T P <0.0001

LLEREE P <0.0001
P <0.0001
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DOl Enhances Cardiac Remodeling Through CCR2

Day 21 Short axis Day 21 Long axis
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CLIO-AF647 Uptake Predicts Outcome
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AT,* at Day 4 — A Predictor of Cardiac Remodeling
* Quantifies CLIO-AF647 Uptake

» Correlates with day 21:
v" Decline in Ejection Fraction (EF)
v" Ventricular Dilation (End-Diastolic Volume, EDV)




Conclusion: Nanoparticle Immunoimaging Reveals Metabolic Dysfunction Fueling
CCR2-Dependent Inflammation in Infarcted Hearts
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Inflammation-Driven Enhanced Labeling in
Bone Marrow

How does CLIO nanoparticle uptake occur at the bone marrow during increasing
levels of inflammation?

.20 2000 % Lk &
\) % \) C x ’:,'/I’\\ X
2000 By “! e
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Homeostatic myelopoiesis Inflammatory myelopoiesis

Tiwari A. ...Vandoorne K., ACS Nano, 2024




Elevated uptake of CLIO-AF647 in inflamed muscle and
hematopoietic bone marrow

Muscle

MRI

Bone Marrow
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Elevated uptake of CLIO-AF647 in inflamed muscle and
. hematopoietic bone marrow

Optical imaging
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Enhanced permeability at inflamed bone marrow
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Myelopoiesis
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Elevated CLIO-AF647 uptake in hematopoietic stem and progenitor
cells at inflamed bone marrow
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Enhanced trafficking of CLIO-AF64 7 nanoparticles at the bone
— marrow under cumulative inflammatory conditions

Intravital
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Enhanced trafficking of CLIO-AF647 nanoparticles 2 days after

— injection
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Cross-Modal Imaging Reveals Nanoparticle Uptake Dynamics in the
Hematopoietic Bone Marrow during Inflammation
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