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GLOSSARY

Aneurysm A localized, blood-filled balloon-like bulge in the wall of a
blood vessel.

Aorta A large blood vessel that distributes blood from the heart to
the rest of the body.

Canonical Typical pathway utilized by a signal transduction pathway.

Dissection Tearing of layers in blood vessel that cause abnormal blood
flow to occur in between the layers.

Fibroblast Most common connective tissue in animals. Responsible for

synthesis of extracellular matrix and collagen.

Kinase domain

Part of the protein that contains tyrosine, serine, threonine,
and histidine that are target for phosphorylation by protein
kinases.

Kinase substrate

Specific molecules target of protein kinase.

Ligand

A molecule that binds on a receptor

Microarray

Collection of DNA or protein fragments embedded on a
solid surface. Often used for simultaneous analysis of large
number of genes or proteins.

Non-canonical

Alternative pathway utilized by a signal transduction
pathway.

Protein kinase

Enzyme that transfers high energy phosphate group for a
donor molecule to a specific acceptor molecule.

Receptor

A protein molecule that receives ligands.

TGFp pathway

A molecular pathway that controls proliferation, apoptosis,
cellular differentiation, and other cellular functions.
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ABSTRACT

Background: Thoracic aortic aneurysm and dissection (TAAD) is one of the top
20 most leading causes in the USA and one of the silent killers in the world. The
dysregulation of TGFp pathway has been linked with pathogenesis of the disease.
TGFB pathway is a tightly regulated pathway that is controlled by
phosphorylation of their downstream secondary messenger. The kinase substrate
peptide microarray is utilized to see how the phosphorylation pattern of TGFf
downstream secondary messenger is regulated in TAAD patient.

Methods: Fibroblast samples from 3 mutants with TAAD carrying TGFBRII
mutations and 3 normal patients were grown and stimulated with TGF-B1after 24
hours of serum starvation. The cells were then lysed and their protein
concentration determined using bicinchoninic acid (BCA) assay. The
phosphorylation of kinase substrate peptides were then analyzed using Serine-
Threonine Kinase Microarray Chip.

Results: Kinase substrate peptides were chosen based on the significant
phosphorylation changes between controls and mutants of the stimulated and
unstimulated groups. Four kinase substrate peptides were found under-
phosphorylated between the controls and mutants of the TGF-B1 unstimulated
group. The TGF-B1 stimulated group yields 34 significantly over-phosphorylated
peptides and 1 under-phosphorylated peptide.

Conclusion: The non-canonical and canonical pathway is activated
simultaneously in TAAD patients despite the absence of TGFBRIIL. Kinase
substrate peptide has huge potential to unravel the complicated TGFf pathway via
studying the phosphorylation pattern of TGF downstream secondary messenger.

Keywords: Thoracic aortic aneurysm and dissection, TGF-B1, TGFRII, Serine-
Threonine Kinase, Microarray

XiX



ABSTRAK

Latar Belakang: Thoracic aortic aneurysm and dissection (TAAD) adalah salah
satu dari 20 penyebab kematian tertinggi di Amerika Serikat dan merupakan salah
satu silent killer di dunia. Disregulasi pathway TGFp sering dikaitkan dengan
pathogenesis aneurisma dan diseksi aorta. Komunikasi instraseluler TGFf} adalah
proses yang sangat teratur dan terjaga yang dikontrol ketat dengan fosforilasi
komponen intraselulernya. Microarray peptida substrat kinase dapat digunakan
untuk mempelajari bagaimana pola fosforilasi komponen intraseluler TGFf diatur
apda pasien TAAD.

Metode: Sampel fibroblast dari 3 mutan TAAD dengan mutasi TGFBRII dan 3
sampel normal dikultur dan di stimulasi dengan TGF-B1 setelah puasa serum
selama 24 jam. Sel-sel tersebut kemudian di lisis dan konsentrasi proteinnya
dihitung dengan bicinchoninic acid (BCA) assay. Pola fosforilasi peptide substrat
kinase dianalisa dengan menggunakan Serine-Threonine Kinase Microarray Chip.

Hasil: Peptida substrat kinase dipilih berdasarkan besar perubahan pola fosforilasi
antara kontrol dan mutan pada grup yang distimulasi dan tidak distimulasi. Empat
peptida substrat kinase memiliki tingkat fosforilasi yang sedikit lebih rendah
antara mutan dan kontrol pada grup yang tidak distimulasi dengan TGF-B1. Mutan
pada grup yang distimulasi dengan TGF-f1 memiliki 34 peptida yang memiliki
tingkat fosforilasi yang lebih tinggi dan 1 peptida yang memiliki tingkat
fosforilasi yang sedikit lebih rendah dibandingkan dengan kontrol.

Kesimpulan: Pathway canonical dan non-canonical tetap aktif secara bersamaan
pada pasien TAAD walaupun tidak memiliki TGFBRII. Microarray adalah
metode yang berpotensi untuk mengungkap pathway TGFP yang kompleks
melalui analisa pola fosforilasi reseptor intraseluler TGFJp.

Keywords: Thoracic aortic aneurysm and dissection, TGF-B1, TGFSRII, kinase
Serine-Threonine, Microarray
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