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1. ABSTRACT

Matriptase is an epithelial type II transmembrane
serine protease with a complex modular structure and
sophisticated activation mechanism. Reduced matriptase
activity in mice or humans is associated with incomplete
terminal  differentiation of  epidermis, epidermal
appendages, oral epithelium, and, likely, other epithelial
structures. Preliminary evidence indicates that matriptase
is part of a serine protease zymogen activation cascade that
regulates epithelial cell proliferation and fate. Matriptase
activity must be tightly controlled in epithelial tissues by
transcriptional and posttranslational mechanisms, as
matriptase dysregulation can cause embryonic demise as
well as malignant transformation.
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2. INTRODUCTION. IDENTIFICATION OF
MATRIPTASE AS A NEW  EPITHELIAL
MEMBRANE SERINE PROTEASE

Matriptase was identified in 1993 as a novel
protease with prominent gelatinolytic activity that was
expressed by cultured human breast cancer cells (1). The
matriptase cDNA was cloned independently by five
different groups at the end of the millennium and the
protease deduced from the translation of the cDNA was
published under the names matriptase, membrane-type
serine proteasel, (MT-SP1), tumor-associated differentially
expressed gene-15 (TADG-15), epithin, and SNC19 (2-7).
The matriptase gene was assigned the name suppression of
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Figure 1. Structure of matriptase. Matriptase is a type Il transmembrane protein consisting of a short cytoplasmic tail (amino
acids 1-54), a single pass transmembrane domain (amino acids 56-77), a SEA domain (amino acids 85-193), two CUB domains
(amino acids 214-334 and 340-447), four LDLRa domains (amino acids 452-486, 487-523, 524-561, and 566-604), and a C-
terminal serine protease domain (amino acids 614-855). Matriptase is proteolytically-activated by an initial cleavage of the SEA
domain after Gly149 (arrow), followed by autocatalytic cleavage after Arg614 within the conserved activation cleavage site
(arrow). Matriptase is glycosylated at Asn109, Asn302, Asn485, and Asn772. The Asn302 and Asn772 glycans (denoted in red)

are required for matriptase activation.

tumorgenecityl4 (ST14).  The deduced amino acid
sequence of matriptase revealed it to be the sixth member
of the type two transmembrane serine proteases (TTSPs),
which currently comprises 20 members in human and mice
(8-10, Szabo et al., unpublished data). The molecular
cloning of two closely related proteases, matriptase-2 and
matriptase-3 were reported thereafter (11-13). ST74
orthologs are present in all nine vertebrate genomes
analyzed, including human, chimpanzee, dog, mouse, rat,
chicken, zebrafish, spotted green pufferfish, and tiger
pufferfish, indicating evolutionarily conserved functions of
matriptase (14).

Analysis of the matriptase cDNA revealed a
complex multi-domain transmembrane serine protease
(Figure 1). Like all TTSPs, matriptase lacks a classical
signal peptide. Instead, an N-terminal signal anchor, which
is not removed during synthesis, serves as a single pass
transmembrane domain that positions the protease in the
plasma membrane as a type II integral membrane protein
with a cytoplasmic N-terminus and an extracellular C-
terminus (15).  The specific function of the short
intracellular domain of matriptase (residues 1-54) is
presently unknown, but the domain has been reported to
interact directly with the actin-associated protein filamin,
and likely serves to locate matriptase to microdomains of
the plasma membrane (16). The extracellular region of
matriptase contains a single SEA (sea urchin sperm protein,
enteropeptidase, agrin) domain (residues 85-193), two CUB
(Cls/Clr, urchin embryonic growth factor, bone
morphogenetic protein-1) domains (residues 214-334 and
340-447), and four LDLRa (low density lipoprotein
receptor-like protein type a repeat) domains (residues 452-
486, 487-523, 524-561, and 566-604). These non-catalytic
domains appear to play an essential role in the cellular
localization, activation, inhibition, and, possibly, the
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substrate specificity of matriptase. The C-terminal serine
protease domain of matriptase (residues 614-855) belongs
to the S1 clan of trypsin-like serine proteases and is similar
to the serine protease domains of other TTSPs and non-
TTSP trypsin-like serine proteases (10, 17). Activation of
the matriptase zymogen requires two sequential
endoproteolytic cleavages. The single-chain proenzyme
is first cleaved after Gly149 located in a conserved Gly-
Ser-Val-Ile-Ala motif in the N-terminal SEA domain.
This initial cleavage reaction is quite unusual inasmuch
as it may occur by non-enzymatic hydrolysis of the
peptide bond, as has been observed for other SEA
domains (16, 18, 19). SEA-domain-cleaved matriptase
remains tightly attached to the cell surface via strong
non-covalent interactions within the SEA domain (19),
and subsequently is converted to the catalytically active
conformation by proteolytic cleavage after Arg614
within the highly conserved activation cleavage site
Arg-Val-Val-Gly-Gly in the serine protease domain.
The activation site cleavage appears to be at least, in
part, autocatalytic, as mutations in any of the catalytic
triad residues abrogates activation site cleavage (20).
The autoactivation of matriptase appears to be
controlled by the LDLRa domains within the stem
region, and by carbohydrate-containing structural
determinants within the first CUB domain and the serine
protease domain (20).

3. TISSUE LOCALIZATION OF MATRIPTASE

Systematic matriptase expression studies have
been performed in the human placenta and in adult human
tissues by in situ hybridization and immunohistochemistry,
and in mouse embryos and adult tissues by in situ
hybridization and by enzymatic gene trapping using a
promoterless beta-galactosidase gene trap (21-28).
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3.1. Matriptase expression during embryogenesis

Embryo proper: Matriptase is expressed in the
ectoderm and the epithelial lining of several developing
tissues of the embryo proper, beginning at mouse
embryonic day (E)9.5. These tissues include the olfactory
placode, the entrance to Rathke’s pouch, the mandibular
component of the first branchial arch, the pharyngeal
region of the foregut, the midgut/hindgut region, the otic
pit/otic vesicle, and the apical ectodermal regions of the
four limbs. At E14.5 and E16.5, respectively, matriptase
also becomes strongly expressed in the developing hair
follicles and the interfollicular epidermis (22, 24).

Extraembryonic tissues: Matriptase expression is
first detected in mouse extraembryonic tissues at E8.5, with
sustained expression of the membrane protease throughout
the period of placental labyrinth formation. Matriptase
expression in extraembryonic tissues is narrowly restricted
to a single layer of chorionic trophoblast precursors known
as chorionic stem cells from which the placental labyrinth
develops. This pattern of expression of matriptase is also
observed in the human placenta (24).

3.2. Postnatal matriptase expression

Matriptase is expressed in the epithelial
component of most major organ systems (Table 1).
Mesenchymally-derived organ systems, such as the central
and peripheral nervous system and the circulatory system,
are generally devoid of matriptase under homeostatic
conditions. The specific pattern of matriptase expression is
highly conserved between mice and humans, suggesting
that the membrane protease has phylogenetically conserved
functions in mammals (21-23).

Integumentary system and oral cavity: Matriptase
is expressed in the stratum granulosum, transitional cells,
and stratum corneum of the interfollicular epidermis, and
stratified squamous epithelium of the cornea. Matriptase is
also highly expressed in the follicular epidermis, where the
membrane protease locates to hair matrix cells, companion
layer, inner root sheath, sebocytes of growth phase (anagen)
hair follicles, and the ductal epithelium of mammary glands.
Strong matriptase expression is also observed in the oral
cavity. This includes both keratinized epithelium of the tongue
and hard palate, the non-keratinized epithelium of the lip and
the floor of the mouth, mucus glands of the tongue, and the
ductal epithelium of the submandibular and sublingual glands.

Gastrointestinal tract: Matriptase is found in both
the upper and lower gastrointestinal tract, specifically
locating to the bile duct epithelium and mucosal epithelial
cells of the gall bladder, squamous epithelium of the
esophagus, squamous mucosa of the forestomach, foveolar,
and parietal cells of the glandular stomach, tall cylindrical
villus and columnar absorptive cells of the jejunum/ileum
colon, and columnar absorptive cells of the colon.

Respiratory  system: High expression of
matriptase is observed in ciliated and glandular epithelium
of the nasal cavity, and ciliated columnar epithelium of the
trachea and bronchioles, where the membrane protease
locates to the apical surface.
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Urogenital system: Matriptase is selectively
expressed in distal and collecting tubules of both the cortex
and the medulla of the kidney. Prominent matriptase
expression is also observed in the transitional epithelium of
the urinary bladder and ureter, and in cuboidal cells of the
prostate epithelium, columnar cells of the seminal vesicle
and epididymis, and in pseudo-stratified epithelium of the
vas deferens. In the female reproductive tract, matriptase is
prominently expressed in the luminal and glandular
epithelium of the uterus and the oviduct, but undetectable
in the ovary.

Other sites of matriptase expression: Within the
hematopoietic/lymphatic system, matriptase expression has
only been detected in ectodermally-derived
epithelioreticular cells and Hassal’s corpuscles of the
thymus, in circulating monocytes, and in peritoneal
macrophages. In the skeletal system, matriptase is highly
expressed in the epithelial, enamel-forming ameloblasts of
developing teeth, compatible with its epithelial expression
preference.

4. PHYSIOLOGICAL
MATRIPTASE

FUNCTIONS OF

Insights into the physiological functions of
matriptase have been gained by the generation and analysis
of ST14 null mutant mice. Collectively, these studies have
revealed critical functions of matriptase in the development
of multiple epithelial tissues, consistent with the wide,
species-conserved epithelial expression of the membrane
serine protease. Tissues that have, so far, been shown to be
dependent on matriptase for proper development include
epidermis, hair follicles, oral epithelium, and thymic
epithelium.

Although matriptase is widely expressed during
development, mice with null mutations in the S7T/4 gene
develop to term, showing that the membrane protease does
not have critical non-redundant functions in the
development of either extraembryonic or embryonic
tissues. However, matriptase-deficient mice die shortly
after birth, due to catastrophic dehydration caused by
greatly impaired epidermal barrier function (29, 30). The
compromised barrier function in S774 null mice is not
limited to the epidermis, and includes, at least, keratinized
epithelium within the oral cavity (22).

The epidermal barrier resides in the uppermost
layer of the epidermis, the stratum corneum, and is
composed of two interconnecting structures: a complex
extracellular lipid mixture that self-assembles into an
ordered multilayer structure known as the lipid lamellae
(31, 32), and a water-impermeable insoluble cornified
envelope that is deposited on the inner surface of the
plasma membrane of terminally differentiated keratinocytes
termed corneocytes (Figure 2A). Both of these structures
are generated in the transitional cell layer of the epidermis,
which is the first cell layer in the interfollicular epidermis
that expresses matriptase (Figure 2A) (22, 33, 34). The
corneocytes within the stratum corneum are connected by
cell-cell junctions, termed corneodesmosomes, and the
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Figure 2. Functions of matriptase in the epidermis. A. The epidermal barrier function resides in the stratum corneum, the
outermost layer of the interfollicular epidermis. Barrier function is conferred by a water-impermeable cornified envelope
surrounding terminally differentiated keratinocytes (corneocytes) and by epidermal lipids (lipid lamellae) in which corneocytes
are embedded. Stratum corneum thickness is regulated by the proteolytic degradation of cell-cell junctions between corneocytes
(corneodesmosomes). Matriptase is expressed in the transitional cell layer and in the stratum corneum. In the transitional cell
layer, matriptase facilitates the proteolytic processing of profilaggrin into filaggrin monomers that are structural components of
the cornified envelope (arrowhead pointing right) and a regulatory S-100 protein that translocates to the nucleus and promotes
terminal keratinocyte differentiation (arrowhead pointing left). In the uppermost part of the stratum corneum, matriptase is
required for the proteolytic degradation of corneodesmosomes, leading to stratum corneum shedding (desquamation). B. The hair
follicle is a cycling organ displaying alternating phases of hair growth and rest. Hair follicle stem cells located in the hair bulge
region give rise to matrix cells that migrate to the hair follicle bulb where they undergo vigorous proliferation, move upwards and
differentiate to form the various layers of the hair follicle. Matriptase is expressed in several keratinocyte populations located in
the bulb region during the hair growth phase and stimulates the growth of hair matrix cells, possibly through the proteolytic
activation of latent growth factors produced by dermal papilla cells. Matriptase also has a second role in the formation of the hair
canal of erupting whisker hairs.
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Table 1. Matriptase and prostasin expression in human and mouse tissues

Tissue/Organ Sites of Expression Co-localization with prostasin’
Skin and oral cavity

Epidermis Keratinocytes in stratum granulosum, transitional layer, stratum corneum (h, m?) Yes
Hair follicle Inner rooth sheath (IRS), matrix, medulla, cortex, and cuticle (h N.D., m) Yes, IRS only
Oral cavity Keratinocytes in tongue, hard palate, bucca, gingiva, and lip (h N.D., m) Yes
Salivary gland Ductal epithelium (h,m), serous acini in sublingual gland (m) Yes, ductal epithelium only
Teeth Ameloblasts (h N.D., m) No
Respiratory system

Nasal cavity Ciliated and glandular epithelium (h, m) Yes
Trachea Epithelium (h N.D., m) Yes
Lungs Bronchial (h,m) and alveolar (h) epithelium Yes
Digestive system

Esophagus Epithelial cells (h, m) Yes
Stomach Epithelium (h, m) Yes
Small intestine Epithelium of jejunum and ileum (h, m) Yes
Colon Epithelium (h, m) Yes
Liver Bile duct epithelium (h N.D., m) No
Gallbladder Epithelium (h, m) N.D
Pancreas Secretory duct epithelium (h) N.D.
Urogenital system

Urinary bladder Transitional epithelium (h, m) Yes
Ureter Transitional epithelium (h N.D., m) Yes
Kidney Epithelium of proximal, distal, and collecting tubules (h, m) Yes
Prostate Epithelium (h N.D., m) Yes
Seminal vesicle Epithelium (h, m) No
Epididymis Epithelium (h, m) No
Vas deferens Epithelium (h N.D., m) Yes
Ovary Surface epithelium (h) N.D.
Oviduct Epithelium (h, m) No
Uterus Luminal and glandular epithelium (h, m) No
Other

Eye Cornea (h N.D., m) No
Mammary gland Ductal epithelium (h, m) No
Thymus Epithelial reticulum cells, Hassall’s bodies (m) No
Thyroid Follicular epithelium (h, m N.D.) N.D.
Adrenal medulla Cortex zona fasciculata, Cortex zona reticularis (h, m N.D.) N.D.
Blood Circulating monocytes, macrophages (h, m) N.D.

'Colocalization systematically studied in mouse tissues only. *h — human; m — mouse. °N.D. — Not done. Compiled from

references 20-22, 26, 27.

overall thickness of the stratum corneum is controlled by
shedding of the outermost layer of corneocytes by regulated
proteolysis of specific desmosomal proteins. Three specific
defects have been uncovered in matriptase-deficient mouse
epidermis (Figure 2A) (30). 1) The proteolytic processing
of the abundant epidermal polyprotein profilaggrin into
filaggrin monomer units and an N-terminal filaggrin S-100
regulatory protein is abrogated. In this respect, it should be
noted that the silencing of the S7/4 gene in organotypic
human skin cultures also abrogates profilaggrin processing,
showing that the requirement of matriptase for the
processing of the polyprotein is not mouse-specific (35). 2)
The extrusion of the extracellular lipids that form the lipid
lamellae is greatly reduced. 3) The shedding of the stratum
corneum via proteolysis of desmosomal proteins is
impaired. The impediment of profilaggrin processing and
extracellular lipid extrusion both likely have a critical role
in epidermal barrier disruption, because mutations in either
the profilaggrin gene or in genes involved in epidermal
lipid biogenesis compromise epidermal barrier function
(33, 36-41).

The specific molecular mechanism by which
matriptase facilitates profilaggrin processing, lipid
extrusion, and stratum corneum shedding still needs to be
elucidated. However, recent studies indicate that matriptase
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may be part of an epidermal zymogen activation cascade and
acts upstream of the glycosylphosphatidylinositol-linked
membrane serine protease prostasin/(CAP1/PRSS8) to
facilitate terminal epidermal differentiation. This hypothesis is
supported by the identical phenotypes of epidermal matriptase
and prostasin ablation in mice (loss of profilaggrin processing,
abnormal epidermal lipid extrusion), the temporal and spatial
co-localization of matriptase and prostasin in the epidermis, the
efficient activation of the prostasin zymogen by matriptase in
vitro, and the absence of active prostasin in S774 null
epidermis (26, 42). In this respect is noteworthy that
matriptase and prostasin also colocalize in a variety of other
epithelia (Table 1). These include simple, stratified, and
pseudo-stratified epithelium of the integumentary system,
digestive tract, respiratory tract, and urogenital tract, making
matriptase a candidate activator of prostasin in other
physiological settings, besides epidermal differentiation (21).
A large number of trypsin-like serine proteases and serine
protease inhibitors are expressed in the upper layer of the
epidermis, several of which have documented roles in
regulating terminal epidermal differentiation (42-52). It
is tempting to speculate that matriptase could be part of
a finely tuned epidermal zymogen activation cascade
consisting of multiple serine proteases and serine
protease inhibitors that together regulate stratum
corneum formation and shedding.
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Keratinized oral epithelium and Hassal’s
corpuscles of the thymic epithelium are stratified squamous
epithelia that are closely related to the interfollicular
epidermis and express a number of interfollicular epidermis
differentiation markers including profilaggrin (21, 53-58).
In the oral cavity, matriptase deficiency causes loss of
epithelial barrier function, and in the thymus, which is not
exposed to the external environment, loss of matriptase
dramatically  accelerates  apoptosis of  immature
CD4+/CD8+ thymocytes, leading to thymocyte depletion.
This latter finding suggests that the thymic epithelium
provides a microenvironment that promotes thymocyte
survival in a matriptase-dependent manner.

Whereas in interfollicular epidermis and oral
epithelium matriptase is exclusively expressed in terminally
differentiating cells, in hair follicles the membrane serine
protease is expressed in keratinocyte populations that
include rapidly proliferating hair matrix cells of anagen hair
follicles (Figure 2B). Consistent with a role of matriptase
in regulating hair follicle cell proliferation, S774 null mice
display a generalized hair follicle hypoplasia. Matriptase
efficiently converts pro-hepatocyte growth factor and pro-
macrophage stimulating protein-1 to active two-chain
forms: serving, respectively, as ligands for c-met and c-
ron, two receptor tyrosine kinases that are known to be
involved in hair growth regulation (28, 59, 60). Hepatocyte
growth factor and macrophage stimulating protein-1 are
abundantly expressed by dermal papillary cells
immediately juxtaposing hair matrix cells that express
matriptase, c-met, and c-ron (59-63). It is therefore a
tempting, though untested, hypothesis that matriptase
promotes hair growth by regulating the bioavailability of
hepatocyte growth factor and macrophage stimulating
protein-1.

The early lethality of S774 null mice has
complicated the analysis of the role of matriptase in many
postnatal physiological processes. Recently, however, a
rare congenital human disorder, autosomal recessive
ichthyosis with hypotrichosis (ARIH) was linked to
homozygosity for a ¢.2672G—A mutation located in exon
19 of the ST14 gene. This mutation results in a Gly — Arg
substitution in residue 827 of the matriptase protein (64).
This amino acid residue is phylogenetically highly
conserved and it is located near the active site of the serine
protease domain, as deduced from the crystal structure of
matriptase (17). It is very likely that the Gly to Arg
substitution substantially reduces the catalytic activity of
matriptase, and that ARIH therefore is caused by
homozygosity for an S774 hypomorphic allele. Consistent

with this hypothesis, ARIH patients present with
proliferative and retention ichthyosis, indicative of
impaired barrier function, as well as hair follicle

hypoplasia manifested by fragile, brittle, dry, lusterless,
and slow growing scalp hair, resembling skin from S774
null mice transplanted to immunocompromized recipient
mice (30, 64). Interestingly, ARIH has also been
associated with tooth and eye abnormalities, in
agreement with the expression of matriptase in corneal
epithelium and enamel-producing ameloblasts of
developing teeth.
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S. PATHOGENESIS
MATRIPTASE ACTIVITY

OF DYSREGULATED

Embryonic development: Although matriptase
does not have critical non-redundant roles in embryonic
development, recent studies unexpectedly have shown that
matriptase proteolytic activity, nevertheless, must be tightly
regulated during development. Hepatocyte growth factor
activator inhibitor(HAI)-1 is a transmembrane Kunitz-type
serine protease inhibitor that displays near ubiquitous co-
expression with matriptase in embryonic and adult tissues
and forms inhibitor complexes with matriptase in vivo (24,
25, 65). Ablation of the HAI-1 gene leads to embryonic
demise at mid-gestation, secondary to placental
insufficiency caused by the absence of placental labyrinth
formation. This abrogation of placental labyrinth formation
is the consequence of the disruption of the epithelial
integrity of a small population of matriptase-expressing
chorionic trophoblasts that are the precursors of placental
labyrinth trophoblasts. Interestingly, however, embryos
with combined HAI-1 and S7/4 null mutations develop
normally and are outwardly indistinguishable from S774
null mutant mice at birth (24). In light of the proposed role
of matriptase in epithelial malignancy (see below) it should
be noted that the epithelial disruption caused by increased
embryonic matriptase activity recapitulates certain key
features of epithelial multi-stage carcinogenesis, including
basement membrane disruption, loss of E-cadherin, and
loss of membrane-associated b-catenin (24).

Epithelial carcinogenesis: Matriptase is expressed
with remarkable consistency in epithelial tumors of diverse
origin and in cell lines derived from these tumors. In
contrast, matriptase does not appear to be expressed in
tumors of mesenchymal origin, suggesting a specific
function of the membrane protease in epithelial
carcinogenesis (5, 66-76).  This high frequency of
expression in tumor cells is at odds with the general
expression of matriptase in the non-proliferative, terminally
differentiated cells of stratified epithelia that possess
limited or no oncogenic capacity (21, 22). However, recent
studies have shown that matriptase undergoes a dramatic
spatial redistribution during squamous cell carcinogenesis
to become expressed in undifferentiated, keratin-5 positive
basal cells with high self-renewal capacity (21, 22).
Furthermore, low level forced expression of matriptase in
basal keratinocytes has proved sufficient to drive malignant
transformation of these cells, showing that matriptase
possesses a strong oncogenic potential that can be
unmasked by a simple spatial dysregulation. Thus,
transgenic mice expressing modest levels of matriptase in
basal keratinocytes displayed progressive epidermal
hyperplasia with fibrosis and dermal inflammation, which
spontaneously progressed to invasive squamous cell
carcinoma (77). Molecular analysis revealed that the
spatial dysregulation of matriptase leads to the activation of
the PI3K-Akt signaling pathway, and that dysregulated
matriptase synergizes strongly with activated ras to
promote epithelial carcinogenesis. The molecular
mechanism by which dysregulated matriptase potently
supports epithelial transformation is not known. However,
the co-expression of matriptase with HAI-1 in basal
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keratinocytes of mouse epidermis negates the effects of
matriptase, indicating its proteolytic activity is required (77).
Prostasin, the candidate physiological substrate for matriptase
in the epidermis, is not co-expressed with matriptase in basal
keratinocytes at any stage of squamous cell carcinogenesis,
and prostasin expression is generally extinguished during
squamous cell carcinogenesis (21). Therefore, matriptase-
induced carcinogenesis appears to involve the cleavage of one
or more substrates within the pericellular microenvironment
different from prostasin, such as extracellular matrix proteins,
growth factors, or growth factor receptors.

Strong evidence has also accumulated that
matriptase can promote later stages of carcinogenesis, from
studies that manipulated matriptase expression levels or
activity in xenografted human tumor cell lines by
overexpression, by siRNA or antisense RNA-mediated
downregulation, or by the use of active site inhibitors. In
all cases, diminution of matriptase protein or activity
impaired tumor dissemination, while overexpression
accelerated the process (78-81). How matriptase pericellular
proteolysis can accelerate tumor dissemination in these model
systems remains to be determined. Plausible scenarios include
the activation or inactivation of downstream effector molecules
such as growth factors and receptors, chemokines and protease
zymogens, and the direct modification of extracellular matrix
proteins. Proposed matriptase candidate substrates whose
cleavage could accelerate tumor dissemination include
receptor bound pro-urokinase plasminogen activator (15, 27,
82), pro-hepatocyte growth factor activator/scatter factor (82),
protease activated receptor-2 (15), pro-macrophage stimulating
protein-1 (28) and the src-associated transmembrane protein
SIMA135/CDCP1/TRASK (83).

6. SUMMARY AND PERSPECTIVES

In the half-decade after its molecular cloning,
matriptase has emerged as an essential regulator of
epithelial differentiation, underscoring the critical role
played by pericellular proteolysis in regulating epithelial
cell fate. Since the initial report linking matriptase to
terminal epidermal differentiation in 2002, a number of
other membrane-associated and secreted serine proteases
and their cognate serine protease inhibitors have been
implicated in this process, indicating that epithelial
differentiation is governed by one or more sophisticated
serine protease zymogen cascades. In this respect,
matriptase could be hypothesized to play a role as a
zymogen cascade initiator, similar to that of the prototypic
TTSP, enteropeptidase, in the digestive tract. Compatible
with its key role in regulating epithelial cell fate, matriptase
proteolysis must be tightly controlled. Dysregulation of
matriptase activity by overexpression, misexpression, or
loss of inhibitor function, prevents embryogenesis by
disrupting differentiation programs of developing epithelial
structures of the placenta, can cause malignant
transformation of adult epithelia, and enhances both tumor
invasion and metastatic dissemination.

Future studies without doubt will uncover
additional physiological and pathophysiological roles of
this fascinating and complex membrane serine protease.
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