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Problem

* Still not able to predict Rupture or Growth rates of Aneurysms and
Dissections

* Endovascular repair 2 30% reintervention rates = AAA progression
* Are we able to select high risk patients for treatment?

* Personalised treatment

* Do we get to a medical treatment?

New insights from cell specific analysis



Vascular Smooth Muscle Cells (SMC)
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Genetic mutations involving SMC

* Mutations in genes of the mechano-transduction complex:
smooth muscle cells + environment
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Hypothesis

Weakening of
the aortic
wall

Disturbed SMC
function
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EXCLUSIVE Biobank
imagebank

SMC isolation from AAA biopsies  databan

national: PAREL AAA (>700)

AAA open repair surgery Aortic biopsy Finding the right layer Cutting into pieces
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LIVE Biobank:

- Blood - Perivascular fat

- Tissue - Fibroblasts isolation from the skin
- Urine - Thrombus



Overview Project

1. Impaired SMC contractility

2. SMC + EC 3D model

3. Transdifferentiation

Dermal fibroblast SMC like cell

o5
\ 4. Perivascular fat inflammation y .

Abdominal Aortic Aneurysm

5. Personalised prediction +
Smooth muscle cells medication testing (+Imaging)

Insights in the pathophysiology of AAA can contribute to finding new targets to
develop new non-invasive treatment options



Measuring SMC contraction using ECIS
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Electric Cell-substrate Impedance
Sensing (ECIS) measures impedance
value based on electrode coverage

ECIS cell culture plate Well with electrodes SMC covering electrodes

Figure from Bogunovic et al., 2019



Methods — Stimulation with ionomycin
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Measuring SMC contraction using ECIS
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Impaired smooth muscle cell
contractility as a novel concept
of abdominal aortic aneurysm
pathophysiology
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AAA patients (open repair) n = 39
Control n = 18

No reference for normal SMC
contraction: Mean controls + 2SD

Fast Slow Fast Slow

Low SMC Contraction Normal - High SMC Contraction

N. Bogunovic et al, J Vis Exp 2022



SMC contraction dysfunction
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Relative expression (TBP)

Gene expression of proteins e
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AAA-SMC subdivided based on contraction and gene expression correlated to SMC contraction
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Phosphoproteomics screen to explain
differences in SMC contraction
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* We aim to identify proteins and pathway differences between AAA-SMC and
c-SMC and proteins and pathways involved in altered SMC contraction



Also in non-familial AAA vSMC differences
were found, for example FBN-1
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Project 2: SMC + EC 3D model

co-culture

Smooth muscle cells

Endothelial cells

Multi-layer
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SMC in_thrombin + EC
fibrinogen

Our construct =3

Multi-layer
SMC and
EC co-culture
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Cell suspension: gel that mimics
blood clotting

Scaffold: biodegradable PLGA
EXBURSCULAR +micropatterns to direct cell growth
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Study the SMC and ECM in 3D

Cell growth degrades
the scaffold, leading to
the production of an
original extracellular

Degradable 3D matrix
printed scaffold

SMC from:
AAA patients
Healthy controls

EC from:
Healthy controls




BIO-ENGINEERED VESSEL: ANISOTROPY
a parameter of order in the system

Scaffold - 5 days Scaffold - 2.5 weeks Scaffold - 5 weeks
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Extracellular matrix production
-FBN1 CONTROL PATIENT




Extracellular matrix production
-COL3 CONTROL PATIENT




1. Impaired SMC contractility

2. SMC + EC 3D model
- differences in ECM
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Abdominal Aortic Aneurysm
5. Personalised prediction + Gene therapy
Smooth muscle cells medication testing (+Imaging) Natalija Bounovic 16.30 Tuesday

Insights in the pathophysiology of AAA can contribute to finding new targets to

develop new non-invasive treatment options
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