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 Major: Medical Laboratory
Science

* Host University: KU Leuven
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J 300,000 heart valve
replacement surgeries/year
worldwide

J Endocarditis can occur post- | —
operation due to absence of . Valve
endothelial tissue allowing
bacterial adherence

[ Artificial heart valves increase
risk of endocarditis
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endotheliazation of the heart T
valves to prevent infection

normal endothelium
= resistant to infection

[ The extracellular matrix (ECM)
houses important proteins for tissue

rheumatic, congenital,

. degenerative valve disease damaged endothelium
repair
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d Investigate genes encoding for — R —
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atherosclerosis, ot inflamed endothelium

proteins in the ECM and later study
those proteins
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' I Proteog| |
What is the extracellular matrix (ECM)? '°e°gyca“‘>°mpex
arﬁ)hydrates

Protein

"A complex meshwork of proteins and
carbohydrates” Collagen fiber

J Structure

dInfluence on cell behavior

A Tissue development

.........
&€ G .

d Cell communication

j M a i N ta i N h ome Osta S i S Plasma Integrin Microﬁlamn---\""

membrane of the cytoskeleton
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dPervious study found 40 upregulated genes in
human endothelial cells or myofibroblasts

Gene List

SPOCK1

JGenes were related to cell adhesion in aortic and
pulmonary valves

SRPX

dIn-situ hybridization can be performed to localize

gene expression in heart valves in healthy sheep CRELD1

JFuture investigations on expressed proteins
COL14A1
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Anti-DIG Antibody

AT G\F;IE\I’T‘I/G*G 'S PN I B2 DIG Labelled RNA Probe AT W*GAAE Il DIG Labelled Probe
HAGEQALE -::TTc A Template mRNA (Tissue) THAICHITICRARCICITRTECEA G SURPEINY

Purple Product (Seen on tissue)

Substrate (BM Purple) ® *

N

Anti-DIG Antibody

AT "'E;\F’FI’T‘FFAA 4 M| DIG Labelled Probe
TRAJCITRCRAJCICHTRT]C LA Ry S e Created in BioRender.com bio
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1. Homogenize tissue and obtained cDNA

b s

-
- cDNA
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2. Perform Polymerase Chain Reaction (PCR)
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PCR Results

CREDL1 (1/2)
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COL14A1

CRELD1 (3)
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3. Make Probe for In-Situ Hybridization

AJTRGRAJGETRGIGRAJARGET

RNA from PCR with

DIG Labelled RNA (Probe)
sequence for probe
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Probe Synthesis Results

Gene List Nucleic Acid Concentration
(ng/ul)

SPOCK1

OMD

SRPX

CRELD1

COL14A1
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4. Perform In-Situ Hybridization

Methods

AT W*GAAG I} DIG Labelled RNA Probe
THAJCITRCRAJCICRTETEC IA B A T N T

Substrate (BM Purple)

Enzyme (alkaline

phosphatase)
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Anti-DIG Antibody
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Future Results: In-Situ
Hybridization

Cx37 i ]
%Pulmonary valve 5

Low
bidirectional
blood flow

unidirectional
blood flow

The EuroScholars Program: A European Academic Research Experience www.euroscholars.eu / euroscholars@studiesabroad.com / +1-512-4808522


http://www.euroscholars.eu/
mailto:euroscholars@studiesabroad.com

f EUROScholars

European Undergraduate Research Opportunities

Future Aims — Big Picture

dldentify localized expression of ECM genes in healthy sheep valves
dinvestigate associated proteins and elucidate molecular mechanisms
JPerform research on human valves for translation to clinic

JModify heart valve replacements

(A Decrease rates of endocarditis following surgery
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Thank you for

listening!
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