
Protein Symbol Description

Propionyl-CoA
carboxylase alpha
subunit

PCCA The protein encoded by this gene is the alpha subunit of the heterodimeric
mitochondrial enzyme Propionyl-CoA carboxylase. PCCA encodes the biotin-binding
region of this enzyme.

Pyruvate
Carboxylase

PC This gene encodes pyruvate carboxylase, which requires biotin and ATP to catalyse
the carboxylation of pyruvate to oxaloacetate. The active enzyme is a homotetramer
arranged in a tetrahedron which is located exclusively in the mitochondrial matrix.
Pyruvate carboxylase is involved in gluconeogenesis, lipogenesis, insulin secretion
and synthesis of the neurotransmitter glutamate.

Heparan sulfate
proteoglycan 2

HSPG2 
(Perleca

n)

This gene encodes the perlecan protein, which consists of a core protein to which
three long chains of glycosaminoglycans (heparan sulfate or chondroitin sulfate) are
attached. The perlecan protein is a large multidomain proteoglycan that binds to and
cross-links many extracellular matrix components and cell-surface molecules. It has
been shown that this protein interacts with laminin, prolargin, collagen type IV,
FGFBP1, FBLN2, FGF7 and transthyretin, etc., and it plays essential roles in
multiple biological activities. Perlecan is a key component of the vascular
extracellular matrix, where it helps to maintain the endothelial barrier function. It is a
potent inhibitor of smooth muscle cell proliferation and is thus thought to help
maintain vascular homeostasis. It can also promote growth factor (e.g., FGF2)
activity and thus stimulate endothelial growth and re-generation. It is a major
component of basement membranes, where it is involved in the stabilization of other
molecules as well as being involved with glomerular permeability to macromolecules
and cell adhesion.

Fibronectin 1 FN1 This gene encodes fibronectin, a glycoprotein present in a soluble dimeric form in
plasma, and in a dimeric or multimeric form at the cell surface and in extracellular
matrix. The encoded preproprotein is proteolytically processed to generate the
mature protein. Fibronectin is involved in cell adhesion and migration processes
including embryogenesis, wound healing, blood coagulation, host defense, and
metastasis. The gene has three regions subject to alternative splicing, with the
potential to produce 20 different transcript variants, at least one of which encodes an
isoform that undergoes proteolytic processing.

Thrombospondin 1 TSP1 The protein encoded by this gene is a subunit of a disulfide-linked homotrimeric
protein. This protein is an adhesive glycoprotein that mediates cell-to-cell and cell-
to-matrix interactions. This protein can bind to fibrinogen, fibronectin, laminin, type V
collagen and integrins alpha-V/beta-1. This protein has been shown to play roles in
platelet aggregation, angiogenesis, and tumorigenesis.

β-Actin ACTB This gene encodes one of six different actin proteins. Actins are highly conserved
proteins that are involved in cell motility, structure, integrity, and intercellular
signaling. The encoded protein is a major constituent of the contractile apparatus
and one of the two nonmuscle cytoskeletal actins that are ubiquitously expressed.

Vimentin VIM This gene encodes a type III intermediate filament protein. Intermediate filaments,
along with microtubules and actin microfilaments, make up the cytoskeleton. The
encoded protein is responsible for maintaining cell shape and integrity of the
cytoplasm, and stabilizing cytoskeletal interactions. This protein is involved in
neuritogenesis and cholesterol transport and functions as an organizer of a number
of other critical proteins involved in cell attachment, migration, and signaling.

Annexin A2 ANXA2 This gene encodes a member of the annexin family. Members of this calcium-
dependent phospholipid-binding protein family play a role in the regulation of cellular
growth and in signal transduction pathways. This protein functions as an autocrine
factor which heightens osteoclast formation and bone resorption.

heterogeneous
nuclear
ribonucleoprotein
A2/B1

hnRNPA
2B1

This gene belongs to the A/B subfamily of ubiquitously expressed heterogeneous
nuclear ribonucleoproteins (hnRNPs). The hnRNPs are RNA binding proteins and
they complex with heterogeneous nuclear RNA (hnRNA). These proteins are
associated with pre-mRNAs in the nucleus and appear to influence pre-mRNA
processing and other aspects of mRNA metabolism and transport. While all of the
hnRNPs are present in the nucleus, some seem to shuttle between the nucleus and
the cytoplasm. The hnRNP proteins have distinct nucleic acid binding properties.
The protein encoded by this gene has two repeats of quasi-RRM domains that bind
to RNAs.

Supplementary Table 1


