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❑ 300,000 heart valve 
replacement surgeries/year 
worldwide

❑ Endocarditis can occur post-
operation due to absence of 
endothelial tissue allowing 
bacterial adherence

❑ Artificial heart valves increase 
risk of endocarditis

Clinical Significance

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


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

❑ Find ways to accelerate re-
endotheliazation of the heart 
valves to prevent infection

❑ The extracellular matrix (ECM) 
houses important proteins for tissue 
repair

❑ Investigate genes encoding for 
proteins in the ECM and later study 
those proteins

https://www.sciencedirect.com/science/article/pii/S1538783622003038https://www.cancer.gov/ccg/blog/2020/intro-proteogenomics-central-dogma

Aims of Study
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What is the extracellular matrix (ECM)?

"A complex meshwork of proteins and 
carbohydrates"

https://www.khanacademy.org/science/ap-biology/cell-structure-and-function/membrane-permeability/a/the-extracellular-matrix-and-cell-wall

❑Structure

❑Influence on cell behavior

❑Tissue development

❑Cell communication

❑Maintain homeostasis

http://www.euroscholars.eu/
mailto:euroscholars@studiesabroad.com
https://www.khanacademy.org/science/ap-biology/cell-structure-and-function/membrane-permeability/a/the-extracellular-matrix-and-cell-wall


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

❑ Find ways to accelerate re-
endotheliazation of the heart 
valves to prevent infection

❑ The extracellular matrix (ECM) 
houses important proteins for tissue 
repair

❑ Investigate genes encoding for 
proteins in the ECM and later study 
those proteins

https://www.sciencedirect.com/science/article/pii/S1538783622003038https://www.cancer.gov/ccg/blog/2020/intro-proteogenomics-central-dogma

Aims of Study

http://www.euroscholars.eu/
mailto:euroscholars@studiesabroad.com
https://www.sciencedirect.com/science/article/pii/S1538783622003038
https://www.cancer.gov/ccg/blog/2020/intro-proteogenomics-central-dogma


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

Gene List

SPOCK1

OMD

SRPX

CRELD1

COL14A1

Design of Study

❑Pervious study found 40 upregulated genes in 
human endothelial cells or myofibroblasts

❑Genes were related to cell adhesion in aortic and 
pulmonary valves

❑In-situ hybridization can be performed to localize 
gene expression in heart valves in healthy sheep

❑Future investigations on expressed proteins
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DIG Labelled RNA Probe

Template mRNA (Tissue)

Anti-DIG Antibody

Substrate

Enzyme

Methods

DIG Labelled Probe

Template mRNA

Anti-DIG Antibody

Substrate (BM Purple)

Enzyme (alkaline 
phosphatase)

Purple Product (Seen on tissue)

DIG Labelled Probe

Template mRNA

Anti-DIG Antibody

Substrate

Enzyme

Purple Product
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cDNA

Methods

1. Homogenize tissue and obtained cDNA
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Methods

2. Perform Polymerase Chain Reaction (PCR)
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PCR Results
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Methods

3. Make Probe for In-Situ Hybridization

RNA from PCR with 
sequence for probe

Enzyme

DIG Labelled RNA (Probe)
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Probe Synthesis Results

Gene List Nucleic Acid Concentration 
(ng/uL)

SPOCK1 101.5

OMD 107.7

SRPX 103.4

CRELD1 TBD

COL14A1 110.2
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4. Perform In-Situ Hybridization
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Future Results: In-Situ 
Hybridization

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


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

Future Aims – Big Picture

❑Identify localized expression of ECM genes in healthy sheep valves

❑Investigate associated proteins and elucidate molecular mechanisms

❑Perform research on human valves for translation to clinic

❑Modify heart valve replacements 

❑Decrease rates of endocarditis following surgery
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Thank you for 
listening!
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