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SUMMARY SUMMARY 

Multiplee myeloma (MM) growth and progres-
sionn depends on various signals from the bone 
marroww (BM) microenvironment. These signals are 
suppliedd by growth factors or cytokines, and are 
initiatedd by binding of these molecules to receptors 
whichh can subsequently activate signaling cas-
cadess which guide and govern multiple processes 
likee growth, survival, differentiation and migration. 
Thee studies described in this thesis have identified 
twoo potent oncogenic pathways, i.e. the HGF/MET 
andd WNT signaling pathways, inducing growth and 
survivall in MM, and substantiated a functional role 
forr syndecanl in MM pathobiology. 

CHAPTERCHAPTER TWO presents data showing that 
METT is expressed on most myeloma cell lines 
andd that MET expression is common on primary 
MMss as well as on extramedullary plasmacyto-
mas.. Furthermore, a functional and molecular 
characterizationn of the HGF/MET pathway in MM 
iss presented. HGF-induced activation of MET on 
MMM cells resulted in a rapid increase in the amount 
off GTP-bound RAS in both the MM cell lines as 
welll as in primary BM-derived MM cells. Also, the 
downstreamm effector MAPKs ERK1 and -2 as well 
ass PKB (aka AKT), were strongly activated in re-
sponsee to HGF stimulation. Subsequent functional 
studiess showed that HGF stimulation of MM cells 
inducedd a strong dose-dependent increase of DNA 
synthesis,, and a potent rescue from apoptosis. On 
aa molecular level, we could show that the HGF-in-
ducedd proliferation required activation of both MEK 
andd PI3K. In contrast, the HGF controlled survival 
requiredd activation of PI3K only, emphasizing the 
impactt of the activation of PI3K/PKB signaling in 
MMM growth and survival. 

Expressionn of syndecan-1 (CD138) is charac-
teristicteristic of plasma cells and their malignant counter-
part,, multiple myeloma. Although widely used for 
diagnosticc purposes, until recently, little was known 
aboutt the functionality of syndecanl on MM cells. 
Syndecanll is a molecule which consists of pro-
teoglycann core protein, to which a HS side chain 
iss covalently linked. HS can bind heparin-binding 
glycoproteinss and present them to their cognate 
receptors.. CHAPTER THREE studies the distribu-
tionn of HSPGs on MM cells and a describes the 
functionall relationship between these molecules 
andd the HGF/MET pathway. We showed that MM 
cellss express a single HSPG of approximately 90 
kDa,, which was also present in the lysates of syn-
decanl-transfectedd Namalwa Burkitt's lymphoma 
cells,, but not in that of non-transfected or glypi-
canl-transfectedd cells. The use of HSPG-specific 
antibodiess subsequently indicated that syndecanl 
iss the major, and most probably only HSPG ex-
pressedd on MM cells. We next investigated the 
abilityy of syndecanl to interact with HGF. Experi-
mentss using HP1, a mutant form of HGF with a 
moree than 50-fold decreased affinity for HS, and 

HS-specificc enzymes, showed binding of HGF that 
wass largely dependent on HS-moieties decorating 
syndecanll on the MM cell surface. In order to ex-
ploree the functional impact of the HGF-syndecan1 
interactionn in MM, we studied the impact of remov-
all of the HS side chains on HGF-induced signaling. 
Nott only the autophosphorylation of MET, but also 
thee HGF-induced activation of downstream effec-
torr molecules, i.e. PKB and the MAPKs ERK1 
andd -2 , were greatly inhibited upon removal of 
syndecanl-linkedd HS in MM cells. Non-specific ef-
fectss of the heparitinase treatment on cell signaling 
weree excluded, as their activation by insulin, which 
doess not bind to HS, was unaffected. We therefore 
concludedd that syndecanl promotes HGF/MET 
signalingg by either: (i) increasing the effective 
concentrationn of HGF at the plasma membrane, 
(ii)) inducing an enhanced di- and oligomerization 
off MET, leading to enhanced receptor activation, 
orr (iii) initiating a conformational change in HGF 
whichh may influence the affinity of HGF for MET. 
Ourr results indicate that the HGF/MET pathway 
andd syndecan-1 form a complex controlling the 
growthh and survival of MET positive MM cells. 

CHAPTERCHAPTER FOUR describes the expression 
patternss of HGF and MET on normal tonsillar B 
cells,, and on a large panel of several B cell malig-
nancies.. Expression of MET was detected in sub-
setss of chronic lymphocytic lymphoma/leukemia 
(CLL),, and follicular lymphoma (FL), and in the 
largee number of Hodgkin's disease (HD), diffuse 
largee B cell lymphoma (DLBCL) and MM. Further-
more,, we detected expression of HGF within the 
tumorr micro environment in all samples expressing 
MET,, suggesting paracrine activation in B cell tu-
mors.. No indications of amplification of the MET lo-
cuss (which is located on 7q) was found in any of the 
aforementionedd B cell malignancies. However, we 
detectedd two missense germline mutations in four 
casess of B cell non-Hodgkin's lymphoma (B NHL). 
Mutationss were located in a region juxtaposed to 
thee PEST sequence in exon 14, a region implicated 
inn the ubiquitin ligase-mediated degradation of pro-
teins,, and in exon 17, located adjacent to a tyrosine 
residue,, necessary for activation of MET. The mu-
tationss described in the work presented here could 
thereforee favor B cell tumor growth or progres-
sion,, by inhibition of degradation or an increase 
inn activation of MET. Finally, MET overexpression 
showedd a correlation with a numerical increase of 
chromosomechromosome 7 in MM cells, suggesting a possible 
mechanismm of expression regulation. 

Evenn though WNT signaling is involved in 
earlyy lymphocyte development and regulates the 
growthh and progression of many tumors, a role 
forr the WNT/p-catenin/TCF cascade in lymphoid 
malignanciess has remained ambiguous. CHAPTER 
FIVEFIVE presents data showing the expression and 
functionall impact of canonical WNT signaling 
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inn MM. Both primary BM-derived MM samples 
andd the majority of the MM cell lines expressed 
largee amounts of p-catenin, as well as detectable 
levelss of the active, non-phosphorylated form of 
p-catenin,, which represents the signaling-compe-
tentt pool of cellular p-catenin. Compared to the 
p-cateninn expression levels in MM, normal B cell 
sub-populations,, plasma cells, and normal BM, 
showedd very low or undetectable p-catenin levels, 
whereass the non-phosphorylated form of p-catenin 
wass undetectable in these control samples. MM 
cellss possess an intact WNT signaling pathway, 
illustratedd by our finding that exogenous WNT stim-
uli,, i.e. LiCI and Wnt3a, could induce accumulation 
andd nuclear localization of p-catenin. We have 
furthermoree suggested the possible contribution 

off WNT signaling to MM pathobiology, by showing 
thatt WNT stimuli can induce proliferation of MM cells. 
Moreover,, repression of p-cateninfi"CF-mediated 
transcriptionn led to decreased proliferative 
responses,, implying that constitutive, endogenous 
WNTT signaling contributes to MM cell growth. 
Finally,, we have detected WNT5a, WNT10b and 
WNT16WNT16 transcripts in malignant MM cells, whereas 
normall B cell populations and plasma cells did not 
showw expression. This, combined with the absence 
off mutations in either APC or CCNTB1, suggested 
thee possibility of an autocrine scenario, which 
wee consider "illegitimate", because it involves 
inductionn of proliferation within the most terminal 
compartmentt of B cell differentiation. 
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