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Differential expression of novH and CTGF in

human glioma cell lines

L W Xin, C Martinerie, W Zumkeller, M Westphal, B Perbal

Abstract
Aims-(1) To investigate the expression
in human derived glioblastoma cell lines
of two structurally related genes, novH
(nephroblastoma overexpressed gene) and
CTGF (connective tissue growth factor),
which encode putative insulin-like growth
factor binding proteins of a novel type. (2)
To investigate whether the same tran-
scription factors regulate CTGF and novH
expression.
Methods-Expression of novH and CTGF
was analysed in 24 glioblastoma derived
cell lines by northern blotting. The CTGF
promoter region was characterised by
nucleotide sequencing, RNase protection
experiments, by transient transfections,
and CAT assays.
Results-CTGF and novH mRNA levels
differed in the glioma cell lines studied.
NovH and CTGF genes were not co-
expressed in all cell lines. The CTGF
promoter region was highly conserved
compared with the corresponding region
in the mouse (FISP12) and exhibited in
vitro transcriptional activity.
Conclusions-Although the coding regions
ofnovH andCTGF are highly homologous,
their promoter regions are substantially
different, suggesting that these two genes
may be regulated by different mech-
anisms. Considering that novH and CTGF
are likely to be, respectively, negative and
positive regulators of growth and that
some glioma cell lines expressing novH
are not tumorigenic, expression of these
two genes might represent a key element
in determining the stage of differentiation
or the malignant potential, or both, of
some tumour cell lines.
(7 Clin Pathol: Mol Pathol 1996;49:M91-M97)

Keywords: nov, CTGF, IGF binding proteins, gliomas,
brain tumours.

A new family of highly related genes likely to
play a role in the control of cell proliferation
have been characterised recently. 1 CEF 102 gene
expression was reported to be induced after
production of active v-src in chicken embryo
fibroblasts (CEF). CYR6 1 is the mouse or-
thologue of the CEF10 gene and was classified
as immediate early on the basis of tran-
scriptional activation in mouse NIH3T3 cells
by serum, platelet derived growth factor
(PDGF), fibroblast growth factor and TPA (12-
O-tetradecanoylphorbol-1 3-acetate).3 FISP 12

is also transcriptionally activated by serum in
NIH3T3 cells.4 CTGF (connective tissue
growth factor), the human orthologue gene of
FISP12, maps to chromosome 6q23.1' and
exhibits mitogenic and chemotactic activities.6
The nov gene (nephroblastoma over-

expressed gene) was originally identified as
an integration site of myeloblastosis associated
virus type 1 (MAV-1). Nov is expressed in
normal fetal and newborn kidneys.'7 Raised
levels of nov mRNA were detected in all MAV-
1 induced nephroblastomas. The level of nov
mRNA in different tumours varied, but it was
always significantly higher than in adult normal
kidneys. 1 Avian nephroblastoma induced by
MAV represents an animal model of Wilms
tumour.7` The human nov gene (novH)
maps to chromosome 8q24. 1 and is highly
conserved.5 '0 Expression of novH is also
altered in various histological types of Wilms
tumours. 10

Alignment of the primary structures" has
suggested that members of this family of pro-
teins share, in addition to a signal peptide and
an insulin-like growth factor (IGF) binding
domain (GCGCCXXC), three putative dis-
tinct modules: (1) an oligomeric complex form-
ing domain (VWC); (2) a binding domain for
soluble and matrix molecules (TSP1); and (3)
a dimerisation domain (CT). Interestingly,
members of this family are distinct from the
previously described IGF binding proteins.'2

Recent studies have revealed that nov is not
an immediate early gene.7 Its expression is
associated with quiescence and it is tran-
scriptionally downregulated upon expression of
p60vsrc in RSV infected CEF.7" We have
previously shown that overexpression of the
normal nov gene in CEF has an inhibitory effect
on cell growth, whereas expression ofan amino-
terminal truncated form of nov results in the
induction of morphological transformation. '
These results indicate that, in contrast to
CTGF, nov might be a negative regulator of
growth and expression of the truncated form
could result in oncogenic activation.

Expression of FISP12 has been detected in
normal mouse adult brain by northern blot-
ting4; nov is highly expressed in avian fetal and
adult brain' and has been detected in human
fetal brain by in situ hybridisation (Ko-
cialkowski et al, manuscript in preparation).
We therefore decided to investigate ex-

pression of novH and CTGF in human glial
tumours, the most common type of primary
intracranial tumour.'4 At present, prognosis for
patients with malignant gliomas is extremely
poor.
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Table 1 Patient data, tumour histology and grading

Cell line Age WI-HO Number of
NCE Sex (years) Histology grade passages in vitro

G-22 F 56 GM 4 219
G-28 M 66 GS 4 395
G-44 F 64 GM 4 340
G-55 M 65 AA 3 235
G-59 M 66 GM 4 290
G-60 F 68 AO 4 268
G-61 M 58 AA 4 327
G-62 F 4 GM 4 324
G-63 M 52 GM 4 244
G-84 F 47 AA 3 171
G-96 F 9 GM 4 323
G-111 F 47 GM 4 233
G-118 F 54 GM 4 146
G-120 M 59 GM 4 250
G-121 M 53 GM (recurrent) 4 208
G-122 M 50 GM 4 140
G-123 M 68 GM 4 240
G-140 M 59 GM 4 99
G-141 M 52 GM 4 141
G-142 M 58 GM 4 68
G-167 M 50 GM 4 13
G-168 M 71 GM 4 75
G-169 F 71 GM 4 74
G-195 M 59 GM (recurrent) 4 38

GM = glioblastoma multiforme, GS= gliosarcoma; AA = anaplastic astrocytoma; AO = anaplastic
oligodendroglioma.

In an attempt to determine whether novH
or CTGF, or both, play a role in the biology
of these tumours, we compared the pattern
of their expression in 24 cell lines, mainly
established from human glioblastomas.'5 We
also characterised the CTGF promoter region
and assessed its activity in vitro.

Methods
CELL CULTURE
HBL100-ras,'6 HEL-1'7 and 293 cells (ATCC
CRL 1573) were grown in Eagle's minimum
essential medium (MEM, Gibco/BRL) sup-
plemented, respectively, with 10% newborn
calf serum, 20% heat inactivated newborn calf
serum and 10% heat inactivated horse serum.
Glioma cell lines were established from fresh

tumour specimens,'5 obtained from patients
aged from four to 71 years. The tumours were
classified according to WHO guidelines. The
tumour cell lines analysed in this study (table
1) were derived either from tumours of WHO
grade 3 or 4 and are referred to as high grade
hereafter.'8 The cell lines were maintained at
37°C in Earle's modification of MEM, con-
taining 10% fetal calf serum in a 8% CO2
humidified atmosphere.

GENOMIC CLONES AND PLASMID SUBCLONES
The structure of the pBH7 and pS6 clones
which contain, respectively, the novH and the
CTGF genes have been described previously.5

RNA PURIFICATION AND NORTHERN BLOTTING
Procedures for purifying RNA from cell cul-
tures and northern blotting are described else-
where."' Northern blots were hybridised either
to the 3-5 kilobase BglII-BamHI fragment from
the pBH7 novH clone (probe pBH7/BB) or to
the 700 base pair PstI fragment derived from
the pS6 CTGF clone pS6 (probe pS6/PSP07)
(fig lA).

NUCLEOTIDE SEQUENCING
Double stranded DNA sequencing was carried
out by using the dideoxy-chain termination
method20 in the presence of (oc-35S) dATP and
T7 polymerase (Pharmacia, St Quentin en
Yvelines, France). Compressions were resolved
using deaza 7-GTP. Sequence data treatments
were carried out using the computer facilities
at CITI2 in Paris.2'

RNASE PROTECTION ANALYSES
The pEP subclone was linearised with EcoRV.
The linearised subclone (1 fig), was transcribed
for 45 minutes at 37°C in a mixture containing
transcription buffer (Promega, Charbonnieres,
France), 10 mM DTT, 25 units RNAsin (Pro-
mega), 50 mM UTP, 0-3 mM each of ATP,
GTP, CTP, 40 pCi (800 Ci/mmol) 32p [UTP],
and 15 units T7 RNA polymerase (Promega).
The DNA template was digested with RNase-
free DNase (1 unit for 15 minutes at 37°C).
The antisense riboprobe (3 ng) was hybridised
with total RNA (15 ptg) for 24 hours at 50°C
in a buffer containing 80% formamide. RNA-
RNA hybrids were then digested with RNaseA
(40 ,ug/ml) and RNaseT I (1000 U/ml) (Boehr-
inger) and analysed in a denaturing 6% poly-
acrylamide-urea sequencing gel along with 32p
labelled size markers and a nucleotide sequence
ladder.

CONSTRUCTION OF THE CHLORAMPHENICOL
ACETYLTRANSFERASE (CAT) REPORTER PLASMID
The p605C-CAT was obtained by fusing a
PCR generated fragment to the promoterless
pCAT5 vector.22 Oligomer #151 (with a
HindIII restriction site at its 5' end) and oli-
gomer #152 (with a BglII restriction site at its
5' end) were used to amplify p605C-CAT. The
integrity of the PCR generated fragments was
checked by sequencing.

TRANSIENT TRANSFECTIONS AND CAT ASSAYS
Forty eight hours before transfection, 293 cells
were seeded at a density of 5 x 105 cells per 6 cm
dish. Cells were co-transfected with reporter
plasmids (10 zig), carTier DNA (10 jtg) and the
reference RSV-,B-galactosidase plasmid (2 jtg)
using the calcium-phosphate procedure.
Plasmids pCAT5 and pRSV-CAT were used
as negative and positive controls, respectively.
Forty eight hours after transfection, cell extracts
and CAT assays were carried out as described
by Gorman et al.21 CAT activities were quant-
itated using a phosphoimager. Cell cultures
were transfected in duplicate with each reporter
plasmid sample. At least two different pre-
parations of each plasmid DNA were used in
these transfection experiments.

Results
Northern blotting experiments carried out on
24 cell lines derived from gliomas (table 1)
revealed that novH was expressed as a 2-5
kilobase mRNA (fig 1B), which is in agreement
with results from earlier studies. "
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Figure 1 Expression of novH and CTGF in glioma cell lines. A, Schematic representation of the novH and CTGF specific probes. The black boxes
represent exons. H=HindIII; P=PstI; K=KpnI; Bg= BglII; Hc =HincII; B=BamHI; S= SacL B, Samples containing total RNA (20 ,ug) were

transferred to Nytran + membranes (Schleicher and Schuell) and hybridised either with 32P labelled novH or CTGF specific probes. The amount of
RNA in each lane was normalised following hybridisation with a human GAPDH probe (Clontech).

Levels of novH mRNA varied from one type
ofglioma derived cell line to another and within
the same type of tumour derived cells. Ex-
pression ofnovH could not be detected in G59,
G167, G122, and G120 and barely detected
in G169, G142, and G141 cell lines derived
from glioblastoma multiforme.
Three different CTGF mRNAs species (2-5,

3-5 and 7T0 kilobases) were expressed (fig 1B).
The most abundant, 2-5 kilobases, CTGF
mRNA species has been described previously
in HUVE cells.624 This mRNA species was

expressed at various levels in all of the glioma
cell lines studied. The 315 kilobase mRNA was

observed in a subset of these cell lines. There
was no correlation between the expression of
the 2-5 and 3-5 kilobase mRNA species. Ex-
pression of the 7T0 kilobase mRNA was de-
tected in most of the glioma cell lines except
G60, G141 and G120. No obvious correlation
with the two other CTGF mRNA species could
be established.
Both novH and CTGF genes were expressed

at either high (for example, G22, G63, or G62)
or low (for example, G60) levels in some glioma
cell lines, whereas in others (for example, G59
and G140), expression of these two genes was

found to be inversely correlated. These ob-

A
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ETS-1
#151

-533 TTTTTACGAATTCCTGCTGTTTGCCTCTTCtGCTACCTACTTCCTAAAAAGGATGTATGTCAGTGGACAG CTGF
*** **** * ** * ********** ***** * ** * * *** * ********* * ***

-427 TTTCTAGGGGCCCATGGTATTTGCCTCTTGAGCTATTTGAGTCTTGAGAAGTTTTTATGTCAGTAGCCAG FISP12

API-like TATA box API

-463 AACAGGGCAA-AC-TTATTC-GAAAAAGAAATAAGAAATAATTGCCAGTGTGTTATA ATGA-A CTGF
*** ** ** * ** ** *** ** * ** ** * *** * ** * *** *** * **** *

-357 AACTGGCAAAGAGATTTTTAAGAAGAAAAGATCAGAGA-AATAATC-GTTTATTTCTAAGTTATATTTCA FISP12

-397 TCAGGAGTGGTGCG AGAGGATAGGGAAAAAAAAATTCTA-TT--TG--GTGCTGGAAATACTGCGCTTT CTGF
******* **** ***** **** *** *** * ** ** ** ********** ** **** **

-289 TCAGGAGGGGTGAGAAGACGATATGGAGAAAGTTTTACTTCTTGGTGTTGTGCTGGAAACACAGCGCCTT FISP12
PUl W-CAT

-332 TTTTTTTCCTTTTTTTTTTTTTCTGCGAGCTGGAGTGTGCCAGCTTTTTCAGACGGAGGAATGCTGAGTG CTGF
******* ***** ******* ****************************** *****

-219 TTTTTTT--TTTTTCCTG- GCGAGCTAAAGTGTGCCAGCTTTTTCAGACGGAGGAATGTGGAGTG FISP12
PU1l K-CT PM M-CAt

-262 TCAAGGGGTCAGGATCAATCCGGTGTGAGTTGATGAGGCAGGAA3TGGG 5GCAiG 1GTCC CTGF
********************************************************** ***********

-157 TCAAGGGGTCAGGATCAATCCGGTGTGAGTTGATGAGGCAGGAAGGTGGGGAGGAATGTGAGGAATGTCC FISP12

SPi TATA box AP2

-192 CTGTTTGTGTAG-ACTCCATTCAGCTCATTGGCGAGCGCG-GCTGGG CTGF
************ *** ******* ** ********* ** * ***** ************** ****

-87 CTGTTTGTGTAGGACTTCATTCAGTTCTTTGGCGAGC-CGGCTCCCGGGAGCGTATAAAAGCCAGCGCCG FISP12
sPi

APi
-124 CCCGCCCCAAACTCACAC ACAACTCT-TCC--GCTGAG--AGG-AGA-C-AG-CCAG-TGCGACTCCAC CTGF

****** * ******** * *** *** * ** ** *** * * **** * **** ****

-18 CCCGCCT-AGTCTCACACAGCTCTTCTCTCCAAAGACTC GCCAGATCCACTCCAGCTCCGACCCCAG FISP12
+1 SP1 AP2 APl-like

I I I I
-64 ----CCT-CCAGCTC--GACGGCAGCCGCCCC-G---- GCCGACAGCCCCGAGACGACAGC-CCGGCCG- CTGF

** ** *** ********* ***** ******* **** ***** ** * ** * *

+41 GAGACCGACCTCCTCCAGACGGCAGCAGCCCCAGCCCAGCCGACAACCCC-AGACGCCACCGCCTGGAGC FISP12
L J

t+1 AP2 sp1
-8 GTCCCGGTCCCCACCTCCGACCACCGCCAGCGCTCCAGGCCCC-GCGCTCCCCGCTCGCCGCCACCGCGC CTGF

**** * ** ******* ** * * * * ******* ** * * * ** **** **** * ** *

+120 GTCCAGACACCAACCTCCGCCC-CTGTCCGAA-TCCAGGCTCCAGC-CGCGCCTCTCGTCGCCTCTGCAC FISP12L J
SPi #152

+61 CCTCCCGTC CCCGC--AGTGCCAACC-ATGACCGC-CGCCAGTATGGGCCCCGTCCGCGTC-GCCTT- CTGF
*** * ** * ** * * ** ** ** * ** **** * * * **** * ** ****

+187 CCTGCTGTGCATCCTCCTACCGCGTCCCGATCAT-GCTCGCCTCCGTCG-CAG-GTCC-CATCAGCCTCG FISP12
LJ

ITS-1

+125 CGT-GGTCCTCCTCGCCCTCTGCA CTGF
* * *** ****************

+253 CCTTGGTGCTCCTCGCCCTCTGCA FISP12

Figure 2 Alignment of CTGF and FISP12 promoter sequences. CTGF= upper nucleotide sequence. FISP12= lower nuclotide sequence. The putative
cis regulatory elements for known transcription factors are indicated by horizontal brackets. Horizontal arrows indicate orientation of the oligonucleotides
used in PCR. The transcription start sites for CTGF and FISP12 are indicated by vertical arrowheads. Numbers on the left refer to the nucleotide
positions relative to the transcription start sites + 1. The CTGF sequence has been deposited in the GenBanklEMBL data bank under accession number
X92511.

servations suggested that control of the ex- base pair EcoRl-Pstl fragment has been de-
pression of these genes was not exclusive and termined (fig 2) and aligned to the cor-
they may be differentially regulated. responding region of the CTGF mouse
To determine whether the same transcription homologue, FISPi 2.4 A comparison ofthe nuc-

factors regulate novH and CTGF expression, leotide sequence (fig 2) revealed 77% (476/
we analysed the organisation of the CTGF 619 nucleotides) homology in this region.
promoter. The nucleotide sequence of the 688 Computer analysis of the CTGF promoter
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Figure 3 Determination ofCTGF transcription start sites by RNase protection,
Schematic structure of the CTGF genomic riboprobe used. Total RNA (15 gig) ft
HEL-1, HBL100-ras and 293 cells was hybridised to riboprobe EPR Controls wit
riboprobes alone (no RNA) were used to check RNase digestion efficiency. Samp
(tRNA) containing riboprobes and yeast tRNA (10 ,ug) were included in each re
control for hybridisation specificity. PBR322 digested either with Hinfl or HaeII
TaqI was end labelled with T4 polynucleotide kinase and used as molecular weig,
markers (MW). Nt=nucleotides

sequence revealed putative binding sites for
general and enhancer transcription factors,
such as TATA (at -412 and -141), SP I (at
-153, -123, and -46), and AP2 (at -127,
+16). The putative CTGF promoter region
also contains consensus AP 1 binding sequences
(at -401 and -90) and a SRE motif (at -491)
overlapping an ETS- 1 consensus sequence in
the opposite orientation. Three M-CAT motifs
found in the promoter of several muscle specific
genes25 are also present in the CTGF pro-
moter region.

Several of these binding sites for general
and enhancer and transcription factors are also
conserved in similar positions in the mouse
FISP12 promoter region (fig 2), although no
SRE motifs have been found. An APl-like
consensus sequence has been described at a
similar position (-390).4 The FISPI2 pro-
moter contains one additional SPI site (+ 134)
and a putative ETS- 1 consensus sequence
(+ 195).

Comparison ofthe CTGF/FISP12 and novH
promoter regions27A did not reveal any struc-

pBS/KS+ tural similarities, suggesting that the expression
of these genes is controlled by different mech-

?r anisms.
Several putative transcription initiation sites

were identified by RNase mapping with the
antisense riboprobe EP (fig 3) (735 nuc-
leotides). Two of these sites correspond to the
major protected fragments (146-148 nuc-
leotides) obtained on isolation of total RNA
from HEL-1, 293 and HBL100-ras cells. Only
one of these sites corresponded to the 5' end
of the CTGF cDNA isolated from HBL100-
ras cells. The potential minor site detected in
HEL-1 and 293 mRNAs gave rise to a protected
fragment 253 nucleotides long. This site is
identical with the transcription start site of
FISP 12.
The other 131-132 base pair fragments are

likely to originate from minor transcripts ex-
pressed in these cells. In HBL100-ras cells the
EP riboprobe protects two transcripts initiated,
respectively, 24 and 200 nucleotides down-
stream from the TATA box located at position
-412 (figs 2 and 3). None of these protected
fragments has been detected in reactions in-
volving yeast tRNA or the riboprobe alone.
From these results, we conclude that the CTGF
gene might be expressed through several al-
ternative promoters depending on the origin of
cell the gene is being expressed in.
To confirm that the CTGF promoter region

is transcriptionally active in vitro, the -519,
+85 region was subcloned upstream of the
CAT reporter gene. The 293 cells were trans-
fected with p605C-CAT construct, and the
CAT activity measured. Positive (pRSV-CAT)
and negative (pCAT5) controls were cultured
in parallel. As shown in fig 4, the CAT activity

assay. driven by the p605C-CAT construct was in

h the the same range as that driven by the positive
les control, indicating that the CTGF 5' flanking
,action to sequences 519, +85) indeed represent a
Ihtnd potential functional promoter.

Discussion
We report that both novH and CTGF are
expressed in glioblastoma derived cell lines.
The level of expression of these genes differed
from one cell line to another. Several different
CTGF transcripts were also identified. Among
them, the 3-5 and 7 0 kilobase mRNAs were
not detected in HUVE cells6 24; however, these
mRNA species were detected in other tissues
and cell lines (unpublished data). Although the
structure of the 3-5 kilobase mRNA species is
not known as yet, it could result from al-
ternative splicing events. Inasmuch as CTGF
transcription can be initiated at several sites in
different cells lines, expression of the 2-5 and
3 - 5 kilobase mRNAs might be under the control
of alternative promoters. Further studies will
reveal whether these mRNAs encode the same
or different proteins.
As the 7-0 kilobase mRNA species is not

detected with all CTGF derived probes (Mar-
tinerie et al, unpublished data), it might be
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,RRS iV-... }\:- Cl;AT 5 p6O5C-CAT

._. ._
*~~~~mk _m

*Ajoff_ _# _
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Relative CAT activity

Figure 4 Activity of the CTGF promoter construct. 293 cells were transfected with
p6O5C-CAT (10 ,ug). Plasmids pRSV-CAT and pCAT5 (10 ig) were used, respectively,
as positive and negative controls. CAT assays were carried out as described in the
methods section. CAT activities were quantitated relative to the control reaction with the
pRSV-CAT vector A representative autoradiogram and the average of relative CAT
activities with standard errors are shown.

either an alternatively spliced transcript or ori-
ginate from another CTGF related gene.

The differential pattern of novH and CTGF
expression seen in some glioma cell lines has
also been observed in other series of human
tumours and cell lines27 (unpublished data).
These observations strongly suggest that ex-

pression of novH and CTGF is controlled by
different transcription factors. The lack ofhom-
ology between novH and CTGF promoter re-

gions supports this hypothesis. However, we

cannot rule out the possibility that post-tran-
scriptional regulation could account for at least
part of the differential expression observed. It
is of worth noting that nov mRNA species do
not contain the 3' proximal TTAT-ITAT motif
that renders transcripts unstable,28 while
CTGF mRNA species do.6
A growing body of evidence suggests that

novH is a negative regulator of cell growth.'7 13

CTGF, however, has mitogenic and chemo-
tactic properties.6 It is therefore conceivable
that a balance between expression of the novH
and CTGF genes is required to modulate the
proliferation state of cells. The nov product is
associated with the extracellular matrix27 and
the CTGF/FISP12 proteins are secreted into
the medium.46 Thus, taking into account that
CTGF competes with PDGF BB for binding
sites on the NIH3T3 cell surface,6 it is possible
that nov also interacts directly with an as yet
unidentified cell receptor.

Characterisation of nov and CTGF as pu-

tative IGF binding proteins of a novel type
suggests that signal transduction induced by
nov and CTGF could be mediated through
their interactions with IGF proteins and their
receptors. Interactions between nov/CTGF and
IGF could either act positively or negatively,
by increasing the local concentration of IGF,
allowing activation of IGF-I receptor or by
trapping IGF and regulating its release and
availability. It is worth noting that IGF-I and
II are involved in the regulation of brain de-
velopment29 and are thought to play a crucial

role in the proliferation of brain tumours, par-
ticularly gliomas.303'
The glioma cell lines used in this study have

been extensively analysed for expression of
many growth factors and their receptors, 32-35
and for the production of oncogenes and
tumour suppressors.3637 Their karyotypes have
also been established and their tumorigenicity
assessed in nude mice.'8 Interestingly, five of
the novH expressing cell lines (G44, G22, G6 1,
G121, and G96) were not tumorigenic in nude
mice.'8 Conversely, the G59 cell line in which
no novH mRNA species could be detected was
tumorigenic. This apparent correlation be-
tween a lack of novH expression and tumor-
igenicity would support a role for nov as a
negative regulator ofgrowth. However, the G55
and G28 cell lines expressed novH and were
tumorigenic. It will be interesting to establish
whether novH protein can be detected in these
cell lines. The tumorigenicity of the other cell
lines has yet to be evaluated.'8 No correlation
between CTGF and tumorigenicity could be
established.
Ongoing experiments should allow us to

determine whether modulation of the ex-
pression of novH and CTGF can be used to
alter the growth or tumorigenicity, or both,
of these glioma cell lines. Conversely, use of
antisense mRNAs and nov antibodies will allow
us to study the effect of inhibition of nov and
CTGF expression on cell growth.

Future studied are proposed to elucidate
whether novH and CTGF represent specific
markers of tumoral differentiation or pro-
gression, or both, and whether they can be
used in targeted gene therapy.
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