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ABSTRACT Kaposi sarcoma (KS) is a complex mulel-
lular asm that is commonly acted with AIDS. The
pathogenesis ofKS is not well understood. KS tumor cells grow
poorly in Wiro and require medium conditioned by retroirus
infected T lymphocytes. We observed that condition medium
(CM) from type H human T-cell leukemia rus (HTLV-II)-
infected T cells (HITLV-i CM) induces conversion of endothe-
Hal cells (ECs) to a KS tumor cell-like phenotype. ECs grown
in HTLV-II CM acquired a spindie-shaped morphology, the
ability to express factor X19a and other KS cell markers, and
a cytokine production profile similar to that of KS cells. We
found that HfTLV-H CM contains large quantities of scatter
factor (SF), anaoiccokine that mulates cell motility.
SF induced ECs to become spindle-shaped and express factor
XUIa. Moreover, SF was found to be a mitogen for KS cells in
vitro and was Identified within KS lesions in mvo. SFmRNA was
present In KS cells in vitro, and antibodies against SF inhibited
the growth ofKS cells. The receptor for SF, the c-met protein,
was exproesed by ECs, dermal dendrocytes, and KS tumor cells
in vitro and in vivo. HTLV-HCM was highly angogenic in vvo,
which was blocked by antibodies against SF. Based on these
findings, we suggest that SF plays a role in the intiation and
maintenance Of KS lesions.

Kaposi sarcoma (KS) poses an increasing public health
problem because of its frequent association with AIDS. KS
lesions contain multiple cellular constituents including pro-
liferating endothelial cells (ECs), an expanded population of
dermal dendrocytes that express factor XIIIa, lymphocytes,
and a population of spindle-shaped tumor cells (1, 2). The
relationships between these cellular constituents have not
been delineated clearly. It has been hypothesized that KS
tumor cells are derived from ECs (3), dermal dendrocytes (2),
and smooth muscle cells (4). ECs, dendrocytes, and KS
tumor cells in vivo share a number of immunophenotypic
features, including expression of CD34, vascular cell adhe-
sion molecule 1 (VCAM-1), and CD31 (5, 6). It has recently
become possible to propagate KS tumor cells in vitro by the
use of KS cell growth medium (KSGM), which contains
filtered, conditioned medium (CM) from HTLV-II-infected
human T lymphocytes (7, 8). Studies of cultured KS cells
have revealed that these cells express the dermal dendrocyte
marker factor XIIIa but do not express EC markers-factor
VIII and EC adhesion molecule 1 (ELAM-1) (9). To further
explore the relationship between ECs, dermal dendrocytes,
and spindle-shaped tumor cells, we sought to determine if
ECs could be induced to express dermal dendrocyte/KS
tumor cell marker factor XIIIa in vitro. We discovered that
KSGM could convert ECs to aKS tumor cell-like phenotype.

During this study, we also identified high levels of scatter
factor (SF; ref. 10) in KSGM. SF is identical to hepatocyte
growth factor (HGF) (11, 12), a serum-derived mitogen (13,
14), with potent angiogenic activity (15-19). SF interacts with
cells via its receptor, the c-met protooncogene (20, 21). Based
on the current findings, we suggest that SF and c-met may
play a pathophysiologically relevant role in KS lesions.

MATERIALS AND METHODS
Cell Lines. Four different KS tumor cell lines were isolated

from skin (KS-I and KS-Il), ocular conjunctiva (KS-Ill), and
pleural effusion (KS-IV) of AIDS patients and grown in
KSGM (9). Human umbilical vein ECs (HUVECs) and
human arterial smooth muscle cells (HASMCs) were pro-
vided by S. Zaki Salahuddin (University of Southern Cali-
fornia, Los Angeles). Madin-Darby canine kidney (MDCK)
cells were obtained from Stephen Warren (Yale University
School of Medicine). KS cells were isolated and cultured in
KSGM, which is composed ofRPMI 1640 (GIBCO) plus fetal
calf serum [FCS; 15% (vol/vol)] (HyClone), Nutrodoma-Hu
[5% (vol/vol)] (Boehringer Mannheim), and CM from the
type II human T-cell leukemia virus (HTLV-II)-infected
human T lymphocyte line 38-10 [20% (vol/vol)] (provided by
Parkash Gill, University of Southern California). HUVECs
were cultured in HUVEC growth medium, which consists of
Ham's F-12 and Iscove's modified Dulbecco's medium (1:1)
(GIBCO) plus 20% FCS, EC growth factor (30 pg/ml), and
heparin (20 units/ml) (Sigma). HASMCs and MDCK cells
were cultured in Dulbecco's modified Eagle's medium
(DMEM) containing..1 fetal calf serum (15). For prolifer-
ation assays, KS cells were initially seeded into 48-well
dishes in KSGM, allowed to attach overnight, and then
washed three times over the next 6 hr with RPMI 1640. Next,
KS cells were incubated either in KSGM or in RPMI 1640
plus 10% FCS supplemented with the indicated cytokines or
growth factors. After 80 hr, cell counts were manually
performed. In some experiments, KSGM was preincubated
with a 1:200 dilution of SF neutralizing rabbit antibody (Ab)
978 or control normal rabbit serum for 2 hr at 37C prior to
addition to the washed KS cells. Duplicate counts were
performed on duplicate wells, and results were expressed as
mean ± SD.

Abbreviations: Ab, antibody; CM, conditioned medium; EC, endo-
thelial cell; ELAM-1, EC adhesion molecule 1; FCS, fetal calfserum;
HASMC, human arterial smooth muscle cell; HGF, hepatocyte
growth factor; HTLV-ll, type II human T-cell leukemia virus;
HUVEC, human umbilical vein EC; ICAM-1, intercellular adhesion
molecule 1; IL, interleukin; KS, Kaposi sarcoma; KSGM, KS cell
growth medium; MDCK, Madin-Darby canine kidney; SF, scatter
factor; TGF, transforming growth factor; VCAM-1, vascular cell
adhesion molecule 1.
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PCR Analysis. Analysis of mRNA transcripts was per-
formed following standard procedures using the hot start
PCR method (22). Validity of the amplified product was
ensured by using nested PCR primers specific for factor XEI1a
mRNA and by including control reactions lacking various
reagents and cDNA. P-Actin was utilized as a control for
loading. GenBank base pair sequence numbers (5' -. 3') for
the PCR primers used were factor XIIIa internal primers,
1999-2020 and 2244-2224; P-actin primers, 1259-1278 and
2374-2351. Expected sizes of amplified sequences are 245 bp
for factor XIIIa and 531 bp for /3-actin. To amplify an
HGF/SF-specific product of 612 bp, two primers corre-
sponding to positions 838-856 and 1429-1450 ofthe sequence
HsHGFHL (European Molecular Biology Laboratory data
base accession number M60718) were used in a PCR (23).
Amplification was performed by 45 cycles at 940C (1 min),
480C (2 min), and 720C (2 min) in a Perkin-Elmer/Cetus DNA
thermal cycler. An oligonucleotide corresponding to position
1105-1124 was radiolabeled with [yv32P]dATP using polynu-
cleotide kinase and hybridized to a blot of the gel used to
analyze the fragments. To amplify a c-met-specific fragment,
primers corresponding to positions 2257-2274 and 2557-2574
of the sequence HsMETPAO (European Molecular Biology
Laboratory data base accession number J02958) were used.
For cytokines and adhesion molecules, the GenBank base
pair sequence numbers (5' -. 3') for the PCR primers used
were interleukin (IL) 1/S, 393-412 and 639-628; IL-6, 148-
167 and 342-321; IL-8, 75-95 and 375-343; intercellular
adhesion molecule 1 (ICAM-1), 1246-1466 and 1594-1586;
IL-10, 313-339 and 665-639; granulocyte/macrophage col-
ony-stimulating factor, 36-56 and 472-449; transforming
growth factor (TGF) type a, 35-58 and 522-495; TGF-P,
1678-1697 and 2006-1994.
Im u-i SIaining. Cells grown in eight-well

Lab-Tek chambers (VWR Scientific) were stained using the
avidin-biotin immunoperoxidase technique (Vector Labora-
tories) (2). The chromogen 3-amino-4-ethylcarbazole pro-
duced ared reaction product. Primary Abs used included Abs
against factor XIIIa (1:500) (Calbiochem), VCAM-1 (1:50)
(Genzyme), factor ViI-related antigen (1:100) (Dako), and
anti-smooth muscle a-actin (1A4; Sigma). Control Ab for
factor XIIIa was rabbit antiserum against factor XIIIs (Cal-
biochem). Five-micrometer-thick cryostat sections of AIDS
KS lesions from five different patients were immunostained
(2) using rabbit polyclonal Abs to human placental SF (Ab
978; 1:1000) (18) or to a C-terminal peptide of the c-met
protein (Ab C28; 1:1000) (24) as the primary Ab. Normal
rabbit serum (1:1000) served as a negative control.
MDCK Serid Diutin Scatter Away. SF activity was

quantitated using the MDCK scatter assay (15). Samples
were serially diluted by factors of two and incubated with
1-day-old colonies ofMDCK cells for 20 hr in 96-well plates.
Cells were stained and examined for scattering (colony
spreading and cell separation). SF activity at the limiting
dilution was defined as 0.5 scatter units per ml, allowing
calculation of the SF titer in the undiluted sample.
SF ELISA. Immunoreactive SF protein was quantitated

using a double Ab ("sandwich") ELISA using Immulon II
96-well plates (Dynatech) and mouse monoclonal Ab to
human SF (lOC11) (1:4000 of ascites) as well as rabbit Ab to
human SF (1:1000) as described (12, 18). The assay was
specific for SF; plasminogen, serum, and a variety of growth
factors and cytokines were not cross-reactive. The lower
limit of detection was about 0.1 ng of SF in the 100-j4 assay
volume.
Rat Cornea AMy. Neovascularization was

assayed in the avascular rat cornea (25). In some expen-
ments, HTLV-II CM or SF was combined with a 1:200
dilution of SF neutralizing rabbit and chicken Abs (18) for 2
hr at 370C prior to assay. Hydron implants were placed into

a surgical pocket within rat corneas for 7 days. Responses
were scored after carbon perfusion as positive only when
sustained ingrowth of new vessels was present.
Cytokine Preprations. Mouse SF was purified from ras-

transformed NIH 3T3 cells, as described (18). Recombinant
human SF was provided by George Vande Woude (Frederick
Cancer Research and Development Center, Frederick, MD).
Recombinant human oncostatinM was obtained from Pepro-
Tech (Rocky Hill, NJ). Recombinant human IL-6 was pur-
chased from Collaborative Research.

RESULTS
All KS tumor cell lines appeared morphologically similar and
grew with a predominantly spindle-shaped morphology; they
expressed strong cytoplasmic immunoreactivity for factor
XIIIa and for VCAM-1, two markers expressed by KS cells
in vivo and in vitro (9). KS cells were negative for EC
markers-factor VIII antigen, ELAM-1, and factor XIIIs
(data not shown). HUVECs cultured in HUVEC growth
medium grew with an epithelioid configuration, expressed
strong immunoreactivity for factor VIII antigen, and were
uniformly negative for factor XII~a and VCAM-1. However,
after incubation for 18-24 hr in KSGM, HUVECs became
spindle-shaped and acquired immunoreactivity for factor
XIIIa and VCAM-1 (data not shown). No loss of factor VIII
expression was detected when HUVECs became spindle-
shaped after exposure to KSGM. In contrast, HASMCs were
negative for factor XIIIa before and after exposure to
KSGM. These cells remained positive for the smooth muscle
marker a-actin (data not shown). HUVECs could be pas-
saged in KSGM multiple times over 5-6 weeks. These
"phenotypically converted" HUVECs appeared healthy and
divided, although at a slower rate than the parental cells.
We used PCR analysis to confirm the presence of factor

XIIIa mRNA in cells showing positive immunoreactivity.
Human peripheral blood monocytes, a cell type known to
express factor XIIIa, served as a positive control (26). Three
of three KS cell lines tested expressed factor XIIIa mRNA
(Fig. 1A). HUVECs did not constitutively express factor
XIIIamRNA. However, after exposure to KSGM, these cells
contained factor XIIIa mRNA (Fig. 1B). HASMCs did not
contain detectable constitutive XIIIa mRNAand could notbe
induced to express factor XIIIa mRNA by exposure to
KSGM (Fig. 1B).

It has been suggested that a disordered cytokine network
may contribute (7, 27). We next examined expression of
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FiG. 1. PCR analysis offactor XIlla transcripts. (A) Constitutive
expression of factor XIla mRNA in monocytes, a positive control,
and in three different lines ofKS tumor cells. (B) Expression offactor
XMa mRNA in HUVECs and HASMCs before and after a 24-hr
exposure to KSGM.
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mRNAs encoding a number of cytokines and cytokine-
regulated adhesion and growth factors. When HUVECs were
phenotypically converted to KS-like cells by exposure to
KSGM, they acquired the ability to express four transcripts
(IL-18, IL-6, IL-8, and ICAM-1) that are also expressed by
KS tumor cells (Fig. 2). These mRNAs were not expressed
constitutively by control HUVECs cultured in HUVEC
growth medium. KS cells, HUVECs, and phenotypically
converted HUVECs shared the ability to express TGF-p
mRNA (Fig. 2), while none of these cell types expressed
mRNAs for IL-2, IL-3, IL-4, IL-5, tumor necrosis factor a,
or interferon y (data not shown). However, there were
differences in the expression of IL-10, granulocyte/
macrophage colony-stimulating factor, and TGF-a among
these various cultured cells. Thus, ECs can be converted into
cells that clearly resemble cultured KS tumor cells by mor-
phologic and immunologic criteria, but the conversion pro-
cess by KSGM is not complete.

Since SF converts epithelial cells to a spindle-shaped
morphology, analogous to the effect of KSGM on EC mor-
phology, we assayed KSGM for the presence of SF. We
detected very high titers of SF activity in CM from the
HTLV-II-infected human T-cell line 38-10 (HTLV-II CM), an
essential component of KSGM. No SF was detected in any
other component of KSGM. Two batches of HTLV-II CM
contained 218 and 154 scatter units per ml, using a sensitive
and specific bioassay ofSF (15). We also found high levels of
SF antigen in HTLV-II CM (10.5 ng/ml), using a double-
antibody ELISA. SF production rate for 38-10 cells was
estimated to be about 120 units per 106 cells per 48 hr, as
compared with 20-80 units per 106 cells per 48 hr for six
different human fibroblast lines. PCR analysis confirmed that
38-10 cells express SF mRNA (data not shown). In contrast,
CM from purified, resting human T cells and from the HUT
78 human T-cell line contained no detectable SF by bioassay
or ELISA.

Phenotypic conversion of ECs by KSGM, which required
HTLV-II CM, could be reproduced by SF in the absence of
other components of HTLV-II CM. After exposure to puri-
fied native mouse SF or recombinant human SF for 12-18 hr,
HUVECs became spindle-shaped and expressed immunore-
active factor XIlla and factor XIIIamRNA (data not shown).
Rabbit Ab to human SF blocked KSGM-induced phenotypic

conversion of HUVECs (data not shown). Thus, SF appears
to be the essential factor required for the morphologic and
immunologic conversion ofECs to a KS cell-like phenotype.
We next examined KS lesions for the presence of SF in vivo.
KS lesions from five patients showed positive immuno-

staining for SF in round lymphoid cells, perivascular den-
dritic cells, and interstitial spindle-shaped cells, but not in
ECs (Fig. 3 A and B). Similar results were obtained using
rabbit polyclonal Ab or mouse monoclonal Ab (lOC11) (20)
against human placental SF. The receptor for SF, c-met, is a
transmembrane tyrosine kinase growth factor receptor (20,
21). A variety ofcell types in the KS lesions stained positively
for c-met protein, including pericytes, pili-erector muscle
bundles, ECs, dermal dendritic cells, and interstitial spindle-
shaped tumor cells (Fig. 3F). Moreover, cytospin prepara-
tions ofcultured KS tumor cells (Fig. 3C) and HUVECs (Fig.
3D) were positively stained by antibody to c-met but not by
control antibody (Fig. 3E). In addition, cultured bovine
pericytes (provided by P. D'Amore, Harvard Medical
School), HUVECs, and three out ofthree KS tumor cell lines
expressed c-met mRNA by PCR analysis (data not shown).
The three KS tumor cell lines also expressed SF mRNA,
along with MRC5 cells, but not HUT 78 T cells used as a
negative control (Fig. 4).
The presence of SF in KSGM and in KS lesions in vivo and

KS cell lines in vitro together with c-met expression sug-
gested that SF might be a growth factor for KS cells. Three
of three KS tumor cell lines tested were stimulated to
proliferate by both mouse and human SF (Fig. 5). Dose-
response studies showed little or no stimulation of prolifer-
ation ofKS cells at 10 units/ml, near maximal stimulation at
100 units/ml, and maximal stimulation at 250 units/ml of
human SF. SF appeared to be at least as potent as two known
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FIG. 2. Cytokine production profiles of AIDS KS tumor cells,
normal ECs, and phenotypically converted ECs. PCR-based results
are shown for KS tumor cells that were isolated and cultured in
KSGM (lane 1), control HUVECs that were cultured in HUVEC
growth medium (lane 2), and phenotypically converted HUVECs
following exposure to KSGM for 24 hr (lane 3).

FIG. 3. Immunohistochemical detection ofSF and its cell surface
receptor, the c-met protein, in KS lesions in vivo and in cultured
cells. Cryostat sections of AIDS KS lesions were immunostained
using polyclonal rabbit Abs to human placental SF (A and B) or to a
C-terminal peptide of the c-met protein (F) as the primary Abs.
Cytospin preparations of cultured KS tumor cells (C and E) and
HUVECs (D) were stained with anti-c-met Ab (C and D) or with
normal rabbit serum as a control (E). Results portrayed are repre-
sentative offive different KS lesions and three different KS cell lines.
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FIG. 4. KS tumor cells express SF mRNA. PCR amplification of
mRNAs for SF was performed as described in Materials and
Methods. (A) Ethidium bromide-stained gel showing the expression
of SF mRNA in MRC5 cells, a positive control (0.1 ofa full PCR and
0.9 of the same PCR), in three different lines of KS tumor cells, and
no expression in HUT 78 cells, a negative control. First-strand
cDNA synthesis was performed with and without reverse transcrip-
tase (RT-). The last lane (RT-) represents a control where no cDNA
template was used in the PCR amplification. (B) Same gel after
blotting and hybridizing with an internal radiolabeled SF oligonu-
cleotide primer. The 612-bp SF specific product is indicated, as well
as a fragment that is consistently detected in different cell lines and
that is thought to be derived from a smaller isoform of SF mRNA.

KS tumor cell mitogens, IL-6 (28) and oncostatinM (29) (Fig.
5), although none of these three factors was as potent as
KSGM. Combinations of saturating concentrations of SF,
oncostatin M, and IL-6 did not yield additional stimulation of
proliferation. To assess the relative mitogenic contribution of
SF in KSGM, neutralizing Ab to SF was added to KSGM,
and the subsequent proliferation of KS cells was measured.
As a positive control, the rabbit neutralizing Ab was used
with recombinant human HGF, and it blocked virtually 100o
ofthe subsequent growth stimulation (Fig. 5). In three KS cell
lines tested, when KSGM was preincubated with rabbit

anti-SF Ab (at 1:40), the KSGM-induced proliferation was
reduced between 29%o and 46%. A representative experiment
of tumor cell line KS-Ill is shown in Fig. 5. Two other KS
tumor cell lines tested revealed similar responses (data not
shown). There was no inhibition of KSGM-induced prolifer-
ation when normal rabbit serum was substituted at a 1:20
dilution. Also, when the rabbit anti-SF Ab was further diluted
beyond 1:400, no inhibition of KS cell growth was observed
(data not shown).
The angiogenic activity of KSGM and relevant positive/

negative control cytokines was investigated. Compared to
known angiogenic cytokines such as basic fibroblast growth
factor and HGF, KSGM HTLV-II CM was highly angiogenic
in the angiogenesis assay (25), with four out of four strongly
positive responses. This angiogenic activity was reduced by
75% (two out of eight positive responses) in the presence of
rabbit antibody to human SF and reduced by 60%o using the
chicken antibody to SF. Both anti-SF Abs could neutralize
recombinant human HGF induced angiogenesis and did not
cross-react with basic fibroblast growth factor. Thus, SF
appears to be a key factor in KSGM, with growth-promoting
activity for KS tumor cells as well as proangiogenic activity.

DISCUSSION
CM of T lymphocytes infected with human retrovirus stim-
ulates AIDS KS-derived tumor cells (7). In this report we
demonstrate that ECs can be converted to a KS tumor
cell-like phenotype by treatment with CM from HTLV-ll-
infected T lymphocytes. The resemblance between pheno-
typically converted ECs and KS tumor cells was striking,
based on similarities in morphologic and immunologic fea-
tures. Because ECs exposed to KSGM, together with KS
tumor cells and dermal dendrocytes, all share factor XIlla
expression, this immunophenotypic link suggests that these
cell types may be more interrelated than previously thought
(1). Indeed a growing body of evidence points to phenotypic
diversity and biological potential of ECs derived from skin
(30). Despite the similarities between phenotypically con-
verted ECs and KS tumor cells, these two cell types were not
identical. Converted ECs continued to express factor VIII
antigen, which is not expressed by KS cells, and showed a
few differences in the cytokine production profile relative to
that ofKS cells. We have not yet found conditions that would
induce KS cells to acquire EC markers, such as factor VIII
or ELAM-1 (9). Thus, HTLV-II CM appears to mediate the
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FIG. 5. Importance ofSF in KS tumor cell proliferation. KS cells (2.5 x 104) were seeded into 48-well plates and allowed to attach overnight.
Cells were washed three times, incubated in 0.5 ml ofRPMI 1640 plus 10%6 fetal calf serum containing different factors for 80 hr, and counted.
Cytokines were used at doses sufficient to give maximal proliferative responses: recombinant human SF (HGF), 250 units/ml; purified native
mouse SF, 250 units/ml; recombinant human oncostatin M (Onco-M), 100 ng/ml; recombinant human IL-6, 500 units/ml. For blocking studies,
the growth medium was preincubated with rabbit anti-SF Ab (2 hr, 37'C), prior to initiating the proliferation assay. Values are means + SD of
duplicate assays. Results portrayed are representative of three different experiments.
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initial phases ofthe transdifferentiation of ECs into KS tumor
cells but is not, by itself, capable of producing fully trans-
formed tumor cells. Cytokines and/or cell-cell interactions
missing from the culture environment may be required to
complete the transformation process.
We detected large quantities of SF in the CM from HTLV-

11-infected T cells, but not from resting or uninfected T cells.
We showed that the ability of HTLV-H CM to convert ECs
to a KS cell phenotype is due, in part, to SF. We further
demonstrated that HTLV-II CM is highly angiogenic and that
SF is responsible for most of this angiogenic activity. In this
study, we found SF to be an important growth factor con-
tained within KSGM, a potent mitogen for cultured KS-
derived cells, and that SF is present in KS lesions in vivo. SF
should thus be added to other KS cell mitogens such as
oncostatin M and IL-6 (28, 29, 31).

This study established that T cells activated by retrovirus
infection can produce significant amounts of SF. In prelim-
inary studies, type 1 human immunodeficiency virus-infected
HUT 78 T cells can also produce SF mRNA and protein,
although at much lower levels compared to the HTLV-ll-
infected 38-10 T cells. We detected immunoreactive SF in
round lymphoid cells, dendritic cells, and KS tumor cells, but
not in ECs, in vivo. This finding is consistent with our
previous observation that perivascular round mononuclear
cells and spindle-shaped cells in'psoriatic lesions stain pos-
itively for SF, but that cells of the blood vessel wall do not
stain for SF (18). Psoriasis, like KS, is increased in AIDS
patients (1, 2), and both share a prominent angiogenic re-
sponse (32), as well as accumulation of factor XIIIa-positive
dermal dendrocytes. The presence of SF in dermal dendro-
cytes and KS tumor cells within KS lesions could result from
the uptake or production of SF by these cells. To further
distinguish between these possibilities, we observed that
three different KS cells in vitro could express SF mRNA.
Autocrine production of, and response to, SF by epithelial
cells and other human sarcoma cell lines has been described
(33, 34). For KS cells, it is also likely that they utilize such
an autocrine, as well as paracrine, mechanism of SF-induced
growth stimulation because these tumor cells express high

levels of c-met. In a murine model system, NIH 3T3 cells
overexpressing c-met were shown to be tumorigenic via an
autocrine mechanism (35).
Based on this study, we propose the following hypothesis:

retroviral infection ofT cells causes these cells to produce SF
locally, which stimulates ECs to migrate into adjacent
perivascular sites. These stimulated ECs undergo phenotypic
conversion and accumulate within perivascular interstitium
as factor XIIIa-positive spindle-shaped tumor cells. These
c-met-expressing cells produce cytokines that further expand
the ongoing neovascularization process and promote the
autocrine and paracrine-mediated growth ofKS tumor cells.
In conclusion, despite the cellular heterogeneity within KS
lesions, these results suggest that SF and c-met may be
important in potential interconversion (i.e., transdifferentia-
tion) between ECs, dermal dendrocytes, and spindle-shaped
tumor cells. A recent report proposed that SF/c-met signal-
ing is critically important in mesenchymal to epithelioid cell
conversion (36). Additional studies ofSF and c-met in KS are
indicated to determine if this previously enigmatic tumori-
genic process can be inhibited by targeting this ligand-
receptor pathway.
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