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Chapter 7 

Summa y 



To rdatc, s y ~ b - 4  is the bcn described member of 
the a y n b  Frmily, Ccl signaling events mguhd by 
Ilg2nd binding to the extrad1nul?r part d this protein 
trigger accin cyt&lleton rearrangement resulting in thc 
&tion of cell firncelcrm such aa ceW, rnipEiion a d  
ptollfoncian. Fu&emore, s p n M  d c k i n g  has 
h e n  impllatad in the uptake of mad l i d s ,  that 
include p h  f m m ,  G ~ M  matrix proteins, LDL, and 
infectiow -nu Induding setrovim. 

QShaptcr E mnralnsa rcvlmofdgplaing events regulated 
by syndecan. It also dlcscdbes: phenotypes of a n i d  
models lacking one of the qmdm h i l y  protcimnw. It 
a p p s  that one s y n k  s a b h i i y  (syndacaan-1,-3) 
phya a drily negative role in promotion of growth 
factor response, whereas another (qr11h-2,4)  
enhauncm thme resparum. The main dlflFerenc~ b t ~ ~ n  
syndecan-2 and -4 functions is in the tlme and Eocatian 
of thelr expression. Generally, spdccan-2 playg a major 
tole in development, while syndean-4 in acute response 
to t h e  injury. For this mason, we studied syndccul-4's 
mle in tissue injury-induced angiogencsis. 

In Chapter 2, we lnvcsoigated the egect of i m d  
heparan sulhte mass due to overexpression of syndcmn- 
4 in dom)rocytes, on heart m i c r o ~ d a c  hnction. 
We found that Phlc expressing animals demonstrated 
a sigmificant lncrclse in nitric oxide release in the 
camnary edRucnt in mpam to FGF-1. I n  vim; 
coronary an~crovtssela dertvcd from those cmsgcnlc 
miko dmonserpred Increased relaxation response to 
FGF2 tompPrcd to control mice. Mdition of acogcnous 
heperan sulfite enhanced FGF-2 induced d i l a t i o n  in 
micmvemds from control mice. Thus, we demonstrated 
that dtemtion of h e p n  sulfate production has a 
profbund &t on microvascular homeostasis. 

Further chapters are almost adusively dedicztd to the 
mle of qndecun-4 cytoplasmic tail in the cQ signaling. 

In Chapter 3, the role oldifkrtnt cytoplasmic donnains 
in FGF-2 signal modulation was investigated. Mutations 
In the cytoplasmic eail that either reduced its &niry to 
PIP,, or dsmpted its PDZ-binding rnotlf, produced 
an FGF2-specific dominant-negative phenotype in 
endothclial cells that demonstrated a marked decline in 
their migration and prolikmtion ram. Those cells also 
exhibited implPrcd capaciry to firm tubes on fitrigel. 
This molecular mechanism was determined to consist 
OF a decrease in the syndccan-4-depcndenrt activation of 
PKCa. 
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Figure 1. DomimMew effed of syndmn-4 mutants. 
Ov- of the mutant with di-I PIP, biding site (v)! resub irn its a c c u m  in the lEjdgi region and leads to 
the sequmtmhg of PDZ-iultemctiw ptotein(s) from the plasm 
membrane. In conbt ,  syridmn-4 with a mutated PDZ-binding 
nw (right) fmw oli(pmrs with enrlogem protah thus 
prevmting b Mnding b PDZ4omain containing Ipmtein(s1. 

'Ihus, PDZ-binding partner(s) of ~pdecan-4 play 
a c d t i d  role in the modulation of FGF2 signaling. 
Interestingly, a spdacan-4 mutant lacking the PIP2 
binding motif failed to be q d  on the cell surfice, 
The mutant accumulates in the Golgi region, instead. 
ahcdore, we hypothesized that depletion of h e  PDZ- 
'binding partner by competitive binding due to rhe 
maexpression of the Golgi-retained syndecan rnutan 
resulted in dominant negative cell phenotype (Figure 1). 
Indeed, in ccmtmt to single mutations, mutations ofthe 
syndecan-4 cytoplasmic tail &at resulted in the reduced 
affinity of the m u m t  to both PDZ domain and PIP,, 
gnemted a phenotype that respond normally to FGF-2 
stimulation. The role of the BDZ-binding motif as well 
as an identification of the critical interacting protein is 
further discussed in Chapter 6. 

In Chapter 4, we studied the membrane distribution 
of the core protein using an Fc receptor (FcR)-spdecan- 
4 chimera prior to ahd following FGF2- or antibodies- 
induced dustccing. Prcvbdy described &olesterol rich 
compartments called lipid rafts were shown to contain 
a variety of signaling proteins that include syndecan-4 
binding pvuaers Src and PIC&. We found that while 
urudwted syndecan-4 was prescnt pdorninamdy in 
the non-raft membrane compartment, clustering induced 
extensive distribution to the nonr-caveolae lipid rafts. 
Clustering of spdccan-4 also induces its endmyosis. 
Interestingly, syndecam-4 positive endocytic vesicles can 
travel in tandem with caveolae vesicles. The role of this 
interaction remains unknown. EGF2 induced qmdecan- 
4 uptake may play an important role in modulation of 
growth fictor signaling. 
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Chapter 5, the initial steps of syndecan-4 endocytmis 
its role in FGF2 intemdization were characterized. 

for its initiation and occurs in a non-clathrin, non- 
dynmln dependent manner. Our results demonstrate 

dependent activation of Racl and the intact CDC42 

m a c r o p i n ~ ~ i s  (Figure 2). 

Cell migration Cell migration 

Figtine 3. Mechan~ism of syndmn-4 i n d u d  cell migration. 
The s y n d m u c e d  signding annplax ia capable of aclbhvafng 
Racl. lnteradian of synd9can4 with PDZ.domainoonltaining 
protein in'hibi Uis adhtbn. S p h n  dvstering resub in 
activation of Racl by sekkk remwal of this inhibition ~~ 
M s  to he increase of aell migration &$). PDZ4nding domain 
rnub8an leads to ha$iky of the PI5Zdamin amtabing protein 
to $uWL h c l  xtimtim and mults in the h;@ basal level of 
Raol activity (#I. 










