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Syntenin; a novel PDZ domain-containing scaffolding protein

associated with human melanoma metastasis

Jian-bo Yang, James B. McCarthy

( Department of Laboratory Medicine and Pathology and Comprehensive Cancer Center, University of Minnesota, Minneapolis, MN 55455, USA)

Abstract: Syntenin is overexpressed in multiple human cancers and is newly recognized as a novel regulator
in melanoma metastasis. It functions as a scaffolding protein, via its two PDZ domains interacting with multiple
transmembrane and cytoplasmic partners to regulate many of the major signaling pathways involved in various cellu-
lar processes, such as cell surface receptor clustering, protein trafficking, cytoskeleton remodeling, and activation
of transcription factor, and results in the increased abilities for tumor cell growth, adhesion, angiogenesis, invasion
and metastasis. The present article attempts to review the structure and functions of syntenin by summarizing our
current knowledge on the interacting partners and diverse signaling pathways related to syntenin, and highlight the
importance of syntenin as a new potential therapeutic target for the aggressive human melanoma.
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1 INTRODUCTION

Malignant melanoma is one of the most deadly ag-
gressive human malignancies with 6 ~9 months survival
median. A major reason is that the patients with ad-
vanced invasive melanomas are inevitably resistant to
conventional therapeutic agents, including chemothera-
py and radiation, thus, a significant research effort to
understand the mechanism ('s) underlying the progres-
sion of melanoma and develop novel therapies is criti-
cal''?',

In clinical and histopathological aspects, melano-
ma progression is well defined to discrete but overlap-
ping four major steps including dysplastic nevus, radial
growth phase (RGP), invasive vertical growth phase
(VGP), and metastasis™®’, however, the mechanisms
involved in metastatic dissemination of melanoma are
only beginning to be defined. The switch from a radial
growth phase to a vertical growth phase is a key
event'*'. The RGP primary melanoma do not show the
capacity for rapid growth or metastasis, while in the
VGP primary melanoma lesions, melanoma cells
achieve serial invasive properties including increased
adhesive, motility, proteolytic and angiogenic capaci-
ties that facilitate cells to infiltrate into the dermis and
the subcutaneous tissue, giving rise to life threatening
metastatic disease. Several oncogenes and tumor sup-
pressors, such as BRAF, RAS, WNTSA, CDKN2A,
MYC, Src, Akt, INK4alpha, PTEN, P53, etc. , have
been involved in these stages of tumor progression ',
Alterations in the expression or function of adhesion
including integrins, Mel-CAM/MUCIS,
CD44, ICAM-1, cadherins, and cell surface proteogly-

cans (PGs) , are also associated with the progression of

molecules,

primary melanomas'’’ | implicating that governing and
coordinating multi-signaling pathways in melanoma me-
tastatic progression is particularly important.

Syntenin is a novel PDZ domain-containing pro-
tein, which is overexpressed in various human cancers
and associated with melanoma metastasis'**'. The PDZ
domain-containing proteins are the most common scaf-

folding proteins that play a central role in organizing di-

verse cell signaling assemblies. The scaffolding proteins
via its PDZ domains recruit membrane receptors and
cytoplasmic signaling proteins into functional comple-
xes, thereby coordinating and guiding the flow of regu-
latory information, and allow fast and efficient signal
transductions and membrane transport processes in re-

sponses to external stimuli' "),

In this review, we will
summarize the structure and function of syntenin, as
well as its interacting partners in diverse signaling path-
ways. The potential roles of syntenin in human melano-

ma metastasis will also be discussed.

2 DISCOVERY AND STRUCTURE
OF SYNTENIN

Syntenin was originally described as melanoma dif-
ferentiation associated gene-9 ( mda-9) ‘81 Treatment
of metastatic human melanoma cells with the combina-
tion of IFN-B and the antileukemic compound mezerein
(MEZ) causes an irreversible loss of proliferative abili-
ty and induction of terminal cell differentiation. This
experimental protocol also results in profound changes
in biochemical programs and gene expression'' |
therefore , subtraction hybridization approach was used
to define the molecular basis of these wide-ranging
changes in the course of melanoma cell growth inhibi-
tion and terminal differentiation. The ¢DNA libraries
were prepared from actively growing melanoma cells
and melanoma cells treated with IFN-B + MEZ, and
then subtraction was performed between these two tem-
porally spaced libraries to display differential gene ex-
pressions. The mda-9/syntenin was one of the genes
that were down regulated during terminal differentia-
tion'”'. Subsequently, in a search for any genes associ-
ated with melanoma metastasis, Helmke, et al. "'"*! ex-
amined the differential gene expression profiles between
primary cutaneous melanomas and melanoma metastases
using subtractive suppression hybridization, and con-
firmed that mda-9/syntenin was an overexpressed gene
in metastatic melanomas, suggesting a potential role of
syntenin during tumor progression.

The message RNA of syntenin (2. 4 kb) was

widely and abundantly expressed in fetal tissues ( kid-
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ney, liver, lung and brain) ; in normal adult tissues,
higher expression levels of syntenin were detected in
heart and placenta, much lower expression levels were
found in all other tissues, including brain, kidney,
liver, lung, skeleton muscle and pancreasm]. The
physiological significance of unique expression pattern
of syntenin in adult tissues need be further investiga-
ted. The ¢cDNA of syntenin consists of 2 084 nucleo-
tides, and encodes a protein of 298 amino acids. Two
isoforms of syntenin, termed as syntenin-2a and synte-
nin-23, were cloned by PCR from a fetal human brain
c¢DNA library.

A noticeable structure feature of syntenin is the
presence of a tandem two PDZ domains ( PDZ-1 and
PDZ-2) with an N-terminal domain and a C-terminal

domain''*

. Syntenin-2a shares highly similar as synte-
nin and 70% identity over the PDZ domains. Syntenin-
2 B, which lacks 85 amino acid residues at NH,-termi-
nal segment, is a shorter isoform of syntenin2a'"’.
Syntenin is highly conserved in mammalian. The de-
duced amino acid sequences of both mouse and rat syn-
tenin are highly similar to human syntenin; The PDZ-1
and COOH-terminal domains are nearly completely
identical, and PDZ-2 domains are 90% homologous to
each other. The N-terminal domain of human syntenin
is 81% and 77% identical to the mouse and rat do-
mains, respectively!'®’.

The PDZ domains are structurally conserved motifs
of about 80 to 90 amino acids that were initially found
in the post synaptic density-95, disc-large, and zonu-
lin-1 proteins but occur in a large variety of proteins.
They represent one category of the most common modu-
lar protein-interaction domains in eukaryotic signal
transduction systems. Similar to SH2 domains, PDZ
domains might have evolved in response to the in-
creased signaling needs of multi-cellular organisms
since they are rare in non-metazoans, in contrast, mul-
tiple copies of PDZ domains are often present in the
same protein in metazoans. Typically, the PDZ do-
mains bind to target proteins via recognizing the specific
C-terminal PDZ binding motifs that are usually 3 5-resi-
dues in length; on the basis of target peptides, PDZ

domains are divided into 3 main classes: Class I PDZ

domains recognize the motif (S/T-X-®»-COOH) , Class
I motif ( ®-X-®-COOH) and Class III ( X-X-C-
COOH) , where ® is a hydrophobic residue and is the
most critical for recognition. In adaptor proteins, one
PDZ domain can interact with several targets, and a
given PDZ binding motif can also adapt to several PDZ
domains, with these properties, PDZ domains normally
bind to many of receptors, channels and adhesion mol-
ecules. However, within a complex cellular environ-
ment, PDZ domains have been illustrated to be ex-
tremely selective and specific for recognition of target
proteins by mutagenic studies'”®'. Therefore, PDZ-
domain proteins are critical for the organization and ma-
intenance of large dynamic multi-protein signaling com-

plexes.

3 SYNTENIN REGULATES MELA-
NOMA METASTASIS

The molecular changes associated with the transi-
tion of melanoma cells from radial growth phase (RGP)
to vertical growth phase ( VGP, metastatic phenotype )
are not yet well defined. Recent immunohistochemical
studies support that syntenin expression was related to
acquisition of an aggressive phenotype in the transition
of melanoma cells.

Several pieces of evidence from Fisher PB lab
showed that syntenin expression was significantly re-
duced in normal melanocytes FM516-SV, a nonmeta-
static radial growth phase (RGP) primary melanoma
cell line, WM35, and a weakly metastatic human mel-
anoma cell line, M4Beu''"'. In contrast, expression
was significantly enhanced in metastatic cells, inclu-
ding vertical growth phase ( VGP) primary melanoma
(WM278 ) and highly metastatic melanoma variants
(T1P26, 7GP) as well as cell lines derived from pa-
tients with metastatic melanomas; immunoperoxidase
staining also showed that VGP melanoma cells and me-
tastatic melanoma cells stained strongly positive with
anti-mda-9/syntenin antibody compared to cells from

[18]

nevi and RGP lesions' °'. The similar results was ob-

tained from Helmke’ s group, they analyzed syntenin
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expression in 28 primary skin melanomas, 23 melano-
ma metastases and 17 acquired melanocytic nevi. The
proportion of syntenin expressing tumor cells in melano-
ma metastases was higher when compared with non-me-
tastasizing primary melanomas and acquired melaocytic
nevi'"”). These data further supporting an association
between mda-9/syntenin expression and melanoma pro-
gression.

For metastasis, the prerequisites of primary tumor
cells are abilities to migrate and invade to surrounding
tissue. Expression of syntenin seems to contribute mel-
anoma cells for these capacities. Forced expression or
inhibition of expression of syntenin can regulate inva-
siveness and motility of human melanoma cells. In-
creasing exogenous syntenin expression levels 2 ~ 3
folds in melanocytes or poorly metastatic parental hu-
man melanoma cell line M4Beu causes them signifi-
cantly increased in migration/invasion up to approxi-
mately 4- and 8-fold; in contrast, reducing endogenous
syntenin expression 3 folds by antisense in highly meta-
static melanoma cell line T1P26, decreased migration/
invasion by almost 85% relative to controls'"®. These
findings consist with our recent results that knock-down
syntenin expression using SIRAN in WM1341D melano-
ma cells (VGP) significantly inhibited them migration,
invasion and anchorage-independent growth ( Yang, et
al. , unpublished).

More strong evidence comes from in vivo melano-
ma metastasis experiment that confirmed a direct in-
volvement of syntenin in the metastatic process. When
M4Beu. cells were infected with Ad. syntenin/sense,
the cells acquired an enhanced ability to spontaneously
metastasize to the lungs after 3 weeks. Immunohisto-
chemical staining confirmed positive mda-9/syntenin
staining was distributed over the entire tumor lung nod-
ules. In contrast, Ad. syntenin-/antisense-infected
T1P26 cells displayed a significant decrease in the
average number of metastatic surface tumor nodules per
lung lobe. These results indicate that the expression of
Syntenin protein is a key component of melanoma me-
tastasis'"® .

Syntenin expression regulating melanoma metasta-

sis is involved in focal adhesion kinase activity, p38,
c-JNK, NF-kB and MT1-MMP pathways.

pressed syntenin in melanoma cells also altered their

Over-ex-
morphology. The cells infected with Ad. syntenin/
sense developed well-organized actin stress fiber net-
work. In contrast, in T1P26-cells infected with Ad.
syntenin/anti-sense decreased actin microfilament and
focal adhesion formation, implicating altering cytoskele-
tal organization and cell shape by syntenin expression
may be via focal adhesion kinase ( FAK). FAK is a
key component of integrin-mediated signaling pathways
and is critical for regulating cell motility and invasion.
Overexpression of syntenin displayed greater FAK phos-
phorylation in poorly metastatic M4Beu cell, and de-
creased expression of syntenin in T1P26 cells displayed
a significant reduction in FAK phosphorylation'"®’. Ex-
pression of syntenin correlating with FAK was further
confirmed by a significant colocalization of syntenin
with focal adhesion phospho-FAK protein in WM1341D
melanoma cells (Figure 1A, 1B, and 1C). Activation
of FAK by syntenin could up-regulate c¢-JNK and p38
activity, but not ERK and AKT activity ( Yang, et al. ,
unpublished). Recently Fisher PB group found that
syntenin initiated a signaling cascade that activates nu-
clear factor-kappaB and MT1-MMP in human melanoma
cells, so the hypothetical model of syntenin leading to
enhanced tumor metastasis as following: tumor cells on
interacting with the ECM, FAK is phosphorylated by
mda-9/syntenin, which results in phosphorylation and
activation of p38 MAPK. This results in degradation of
IkB and movement of p65 from the cytoplasm where in-
teraction with p50 results in binding to target genes
( MT1-MMP ), resulting in enhanced production of
MT1-MMP, which interacts with TIMP-2 activating pro-
MMP-2 to produce active MMP-2. This product then
enhances cell motility, invasion, and cancer cell
growth' "’

These observations highlight the importance of syn-
tenin as a key component of melanoma metastasis provi-
ding a rational molecular target for potentially interve-

ning in the metastatic process.
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Fig. 1

FAK protein and syntenin

4  SYNTENIN ORGANIZES MUL-
TIPLE SIGNALING COMPLEX-
ES

Immunofluorescence microscopy localizes endoge-
nous syntenin to cell adhesion sites, microfilaments,
and the nucleus, suggesting a role for syntenin in the
composition of adherens junctions and the regulation of
plasma membrane dynamics, correct subcellular locali-
zation of receptors and imply a potential role for synte-
nin in nuclear processes. The studies have showed that
the specific and flexible interacting partners allows syn-
tenin to selectively bind to many cell surface membrane
proteins, including class B ephrins, pro-transforming
growth factor-ae, PTP-v), phosphatidylinositol 4, 5-bi-
phosphate, neurofaschin, neurexin, schwannomin, in-
terleukin-5 receptor a, lymphocyte receptor CD63, va-
rious glutamate receptor subtypes, and the syndecan

[14,18,20] Below

family of heparan sulfate proteoglycans
we discuss some specific examples of syntenin regula-
ting several tumor-associated proteins and tumor sup-
pressor proteins.

4.1 SYNTENIN AND TUMOR-ASSOCIATED

PROTEINS

4.1.1 Syntenin regulates syndcan recycling

The syndecans ( syndecanl-4), a family of Type I
transmembrane heparan sulfate proteoglycan ( HSPG) ,
function as co-receptors through their versatile heparan
sulfate moieties attracting and concentrating various
growth, scatter factors and adhesion molecules to their
receptors ; the heparan sulfate chains also bind to multi-
ple matrix ligands, including fibronectin, vitronectin,

laminins and the fibrillar collagens. As such, the syn-

Fluorescent confocal micrographs of the metastatic melanoma WM1341D cells show co-localization of focal adhesion phospho-

A :Syntenin; B: Phospho-FAK; C; Merged

decans are believed to be involved in the organization of
the actin cytoskeleton and have important roles as cell
surface receptors during cell-matrix interactions, signa-
ling, and endocytosis trafficking'*' .

In some human cancers, syndecans have been
shown to regulate tumor cell proliferation, adhesion,
motility, and serve as a prognostic marker for tumor
progression and patient survival. Syndecan-1 is re-
quired for Wnt-1 induced tumorigenesis of the mouse
mammary gland'”’ and promotes the formation of me-
tastases in mouse lung squamous carcinoma cells'*.
Enhanced syndecan-1 expression has also been ob-

25 . [26]
. ], breast carcinomas"”-

served in pancreatic, gastric
and melanoma ( Yang, et al. , unpublished) ; upregu-
lation of syndecan-4 has been noted in hepatocellular

271 and such

carcinomas and malignant mesotheliomas
overexpression may correlate with increased tumor cell
proliferation. Studies using Lewis lung cancer and mes-
othelioma cells have shown that syndecan-2 is upregu-
lated in these cells compared to normal tissues' >
and, in colon carcinoma, syndecan-2 is often overex-
pressed by 2 to 5 fold and is required for both cell cycle
progression and cell matrix interactions' >’ .

Syntenin was originally identified as a syndecan-
binding protein in yeast two-hybrid screens by using the
cytoplasmic domains of the syndecans as bait'"*'. The
structures of ectodomains of four known syndecans have
not been evolutionary conserved; in contrast, the mem-
brane proximal and the small cytoplasmic domains of
the syndecans (Cl and C2, respectively) , show exten-
sive structural similarity and have been highly con-
served during evolution, suggesting these moieties are

essential for syndecan function. The PDZ domains of
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syntenin react with the syndecans via the FYA C-termi-
nal amino acid sequence, and syntenin deletion mu-
tants suggests that the two PDZ domains together are re-
quired for the interaction with the syndecans, whereas
the N-terminal region is dispensable"*’. Syntenin colo-
calizes with syndecans at the plasmamembrane and in-
tracellular vesicles. Further studies show that the synte-
nin PDZ domain-PIP, interaction controls syndecan re-
cycling back to the plasma membrane through endosom-
al compartments. Both PDZ domains of syntenin can
bind to either syndecan or PIP,, while, PIP, has higher
affinity for PDZ1 than for PDZ2. The high levels of
PIP, on the plasma membrean may completely replace
the syndecans, liberating them from syntenin and allo-
wing them return to the cell surface. Syndecans defec-
tive for PDZ interaction that cannot recycle via this
pathway become trapped intracellularly in endosomes
and perinuclear compartment, leading to rapid degrada-
tion by of the ER system. Importantly, multiple adhe-
sion and signaling molecules that bind to the HS chains
of the syndecans (e. g. FGF receptors and integrins)
are likely to be trapped in these endosomes, which ulti-
mately resulting in inhibiting cell spreading, adhesion,
and motility due to imbalance of receptor densities at

cell surfaces' "’

4.1. 2
Transforming growth factor alpha ( TGFalpha), as a

Syntenin and proTGF-« transport

functional EGFR ligand, is widely expressed in malig-
nant as well as normal cells and is involved in regula-
ting cell growth and differentiation. Transmembrane
molecule proTGF-a is a precursor of TGF-a that trans-
duces a mitogenic signal to adjacent cells by juxtacrine
fashion. Its ectodomain can also be shed from the cell
surface to generate an autocrine or paracrine signal[zgj.
Early reports showed that proTGF-a expressed by cer-
tain malignant cells apparently induced a higher phos-
phorylation of EGFR than equivalent levels of TGF-
o™, On human colon carcinoma cells, the interaction
of membrane proTGF-a with the EGFR caused a slower
internalization of activated EGFR relative to the soluble
TGFalpha/EGFR complexes, and more resistant to the
protein-tyrosine phosphatases ( PTPs) to reduce EGFR
tyrosine phosphorylation. The higher activation of EG-
FR by proTGF-a accumulation on the cell surface indi-

cates that defective TGFalpha processing provides a

mechanism whereby malignant cells can obtain an au-
tonomous growth advantage over normal cells"***'’. Un-
like proteins of the ER or Golgi compartments, which
normally need specific signals and mechanisms to be
targeted to and maintained in their proper locations,
transmembrane proteins are frequently assumed to be
delivered to the plasma membrane via a nonregulated
default pathway. However, several reports indicate that
some plasma membrane proteins need specific mecha-

23] Com-

nisms to be transported to the cell surface'
monly, mutations and truncations of the cytoplasmic
domain of transmembrane proteins induce ER reten-
tion™'. For proTGF-a, the cytoplasmic tail has been
also shown to control its subcellular distribution.
Through mutational analysis, the C-terminal amino acid
valine (V159 ) has been mapped to be necessary for
the normal trafficking of proTGF-a to the cell sur-

face

One possible explanation for these results is
the requirement of the C-terminal valine ( V159) for
correct folding, and therefore exiting of the ER ; or, al-
ternatively, necessary for interaction with a factor lead-
ing to the normal transport of proTGF-a to the cell sur-
face.

Yeast two-hybrid assays with the C-terminal of
proTGF-a as bait have identified syntenin as a proTGF-
o cytoplasmic domain-binding protein and both PDZ
domains of syntenin were required for this interac-
Conservative mutation of V159 to a leucine
(VI59L) had no effect on the trafficking of proTGF-a;
however, mutations of V159 to G, K, or M disrupts the

. [20]
tion " .

binding of the cytoplasmic domain of proTGF-a to syn-
tenin, and also caused retention of these mutants in in-
tracellular ER compartments. These results were further
strengthened by making a chimeric protein, composed
of the extracellular and transmembrane domains of pro-
TGF-a fused to the cytoplasmic domain of syndecan-2
that was identified to interact with syntenin PDZ do-
mains. The results showed that the cytoplasmic tail of
syndecan-2 could functionally replace that of proTGF-«
mediate intracellular trafficking; in contrast, the traf-
ficking of a control chimeric protein containing the cyto-
plasmic tail of Betaglycan (BG), a transmembrane
protein whose transport to the cell surface is indepen-
dent of its cytoplasmic tail, was severely impaired.

These findings indicated that interaction of proTGF-a
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with syntenin is necessary for correct targeting of proT-

GF-o to the cell surface ™.

4.2 SYNTENIN AND TUMOR SUPPRESSOR
PROTEINS

4.2.1 Syntenin and r-PTPy

found to interact with tumor suppressor protein r-PTPr,

Syntenin has been

a receptor-type tyrosine phosphatase in rat, by a yeast
two-hybrid screening using the cytoplasmic region of
r-PTPy as bait"*’.

The r-PTPv) gene expression is reduced in several
thyroid oncogene-transformed cells, and absent in high-
ly malignant thyroid cells*’’.
r-PTPxy, HPTPy/DEP-1, is drastically reduced in hu-

man thyroid carcinomas. Loss of heterozygosity at the

The human homolog of

locus of this gene is frequent in human colon, lung,

(38401 " Restoration of r-PTP

breast and thyroid cancers
expression-in malignant rat thyroid cells and in human
thyroid carcinoma cell lines inhibits their growth and
tumorigenicity. The tumor suppressor activity of r-PTPrq
is mediated by p27Kipl protein stabilization, through
the inhibition of mitogen-activated protein kinase acti-
3] The growth inhibition properties of HPTP/
DEP-1 are related to dephosphorylation of the PDGF |

HGF and VEGF receptors at specific cell-cell adhesion

4142

vation'

sites"

Both PDZ domains of syntenin are demonstrated to
be required for the interaction with r-PTPyv, and synte-
nin interacts with the C-terminal region but not with the
juxtamembrane region of r-PTPr, suggesting that the
carboxy-terminal region of r-PTPy contains a PDZ
binding peptide. The mutant bait, containing the cyto-
plasmic r-PTPy region deleted four amino acids at the
C-terminal, fails to interact with syntenin in a two-hy-
brid assay. Although interaction each other, syntenin
seems not a substrate of r-PTPy. In the amino-terminal
region of syntenin, has five tyrosines that may represent
a potential target for tyrosine kinases. The expression-
of r-PTPn is not able to reduce tyrosine phosphorylation
levels of syntenin; moreover, r-PTPy binds preferen-
tially the unphosphorylated form of syntenin, and this
could explain the inability of r-PTPx to decrease the
phosphorylation level of syntenin. Since syntenin is not
a substrate of r-PTPr, the functional significance of
this interaction was unknown. However, an involve-

ment of syntenin in the trafficking of r-PTPy is possi-

ble! .

4.2.2 Syntenin and a novel type of tumor sup-
pressor NF2 /Schwannomin/Merlin The patients
with familial cancer syndrome neurofibromatosis Type 2
(NF2) are predisposed to schwannomas, meningiomas

#4451 The NF2 tumor suppressor gene on

and gliomas
chromosome 22q12 encodes a widely expressed protein,
named NF2 protein, also known as Schwannomin-1
(sch-1) or merlin, and is inactivated in virtually all
schwannomas and meningiomas. More recently, NF2
mutations have been reported in some sporadic thyroid
carcinomas, hepatocellular carcinoma cell lines, and
perineurial tumors, revealing additional cell types af-

fected by NF2 loss'**".

block both cell proliferation and oncogene-induced

Overexpression of NF2 can

transformation by negatively regulating cyelin D1

levels'**

NF2 protein is a member of the ERM (ezrin, ra-
dixin, and moesin) super family proteins, which is
predominantly localized to actin-rich plasma membrane
processes and also binds to microtubules ™', Unlikely
“classic” tumor suppressor p53 or Rb directly control-
ling the cell cycle machinery in the nucleus, NF2, like
the ERM proteins, appears to provide regulated linkage
between membrane-associated proteins and the actin
cytoskeleton and function in membrane organization.
Therefore, NF2 is a novel type of tumor suppressor by
modulating signals from the extracellular milieu to cy-
toskeletal linkage critical for cell growth and adhesion
pathways' .

Using the yeast two-hybrid system, syntenin has
been identified as a binding partner for schwannomin
isoform-1 (sch-1). There are two isoforms of the NF2
protein, sch-1 and sch-2, which differ in the C-termi-
nal 16 amino acids™'. More importantly, only sch-1
has been shown to suppress cell growth suggesting that
the last 16 amino acids of sch-1 are essential for its

5] The C terminus 25 ami-

tumor suppressor function
no acids of sch-1 and the two PDZ domains of syntenin
mediate their binding, and mutations introduced within
the VAFFEEL region of sch-1 defined a sequence cru-
cial for syntenin recognition. The two proteins interac-
ted in vitro and in vivo and co-localized underneath the
plasma membrane and also in punctate intracellular ve-

sicular structures. Fibroblast cells expressing heterolo-
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gous antisense syntenin display alterations in the sub-
cellular distribution of sch-1, indicating that syntenin/
sch-1 interaction plays a role in the subcellular traffic-

king and targeting of sch-1 to the plasma mem-

brane"*’.

These observations of syntenin interaction with
some tumor suppressor proteins indicate that syntenin is
potentially facilitating the activity of tumor suppressor
proteins , which making a contrast with the phenomenon
that syntenin overexpression is associated with a meta-
static cancer phenotype. Recent studies showed that the
interaction of eukaryotic translation initiation factor SA
(elFSA) with syntenin could collaboratively regulate
pS3 activity, possibly unraveling a novel pathways for
p53 network to be more selective and sensitive manner

[57

to manipulate cell apoptosis ', This raises the intrigu-

ing possibility of tissue specific action of syntenin and
emphasizes the complexity of the putative involvement
of syntenin in modulating the balance that how cells or-
ganize their interface with the extracellular environment
to control proliferation, and how disorganization of this

interface contributes to tumorigenesis and metastasis.
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