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Syrian hamster DDT-1 cells are derived from smooth muscle of the ductus deferens.
DDT-1 cell growth is increased by the addition of testosterone (T). Acidic fibroblast
growth factor (aFGF) or basic fibroblast growth factor (bFGF) also known as
heparin binding growth factor I and 11 (HBGF-I and HBGF-II) can replace T in the
stimulation of growth in these cells. This phenomenon is correlated with testoster-
one’s ability to elevate aFGF/HBGF-I mRNA. The increase steady-state levels of
aFGF/HBGF-I mRNA were documented by northern blots and by in situ hybridiza-
tion. Using a 520 bp human aFGF/HBGF-1 cDNA probe, a genomic clone with a
38 kb DNA insert was isolated from a cosmid library. By restriction enzyme analysis
and southern hybridization, it was determined that there are three coding exons.
DNA sequence analysis showed all of the coding region and 3’ noncoding sequences
were on this clone. A 5" noncoding exon not in the 38 kb insert is indicated, based on
the cDNA sequences and genomic sequences of aFGF/HBGF-I's from hamster
DDT-1 cells and several other species. The cDNA for hamster aFGF/HBGF-I was
isolated from a DDT-1 lambda gtl1 library and sequenced. Comparison of the
coding region of aFGF/HBGF-I from four species shows a >90% conservation of
amino acid sequence.
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We have been investigating the role that androgens and glucocorticoids play in the
gene expression of fibroblast growth factors (FGF also known as heparin binding growth
factors or HBGF) and the effect of these steroids on the FGF/HBGF receptor(s) in
DDT-1 cells. The FGF/HBGF family contains several species such as acidic fibroblast
growth factor (aFGF), which belongs to HBGF class I, and basic FGF (bFGF), which
belongs to HBGF class I1 [1,2]. More recently, the oncogenes int-2, hst/KS3, FGF-5,
and KGF have been shown to encode proteins related to the FGF/HBGF family

Abbreviations used: FGF, fibroblast growth factor; HBGF, heparin binding growth factor; DDT-1, ductus
deferens tumor cell clone MF-2; T, testosterone.

Received March 14, 1989; accepted November 30, 1989.

© 1990 Wiley-Liss, Inc.



18:JCB Hall et al.

[3-5,27]. We are employing the Syrian hamster DDT-1-MF2 tumor cell line in these
studies, since these cells are growth responsive to and have steroid receptors for both
androgens and glucocorticoids [6-9].

Either aFGF/HBGF-1 or bFGF/HBGF-II can replace androgen (testosterone) in
stimulating growth of DDT-1 cells in serum-free media [10]. The aFGF/HBGF-I gene
isamplified in the genome of DDT-1 cells [11]. These results encouraged us to undertake
an investigation into the mechanism of the increase of aFGF/HBGF-1 messenger RNA
and the regulation of aFGF/HBGF-I mRNA by steroids and other factors. This report
deals with (1) isolation and sequence analysis of the aFGF/HBGF-I gene froma DDT-1
cosmid genomic library, (2) isolation of the aFGF/HBGF-I ¢cDNA from a DDT-1
cDNA library, and (3) a demonstration of the increase in aFGF/HBGF-I mRNA levels
caused by androgens using in situ hybridization and northern analysis of total RNA
using **P-cRNA probes to aFGF/HBGF-1.

MATERIALS AND METHODS
Northern Analysis

Culture. DDT-1 cells were grown in a monolayer on 150 mm petri dishes in a
humidified 5% CQ,-95% air atmosphere at 37°C. The cells were first grown in DFITS
media (DME/F12 (1:1) + 5 ug/ml insulin, 5 ug/ml transferrin, 3 x 10~% M H,SeO,
and antibiotics) and 0.1% fetal calf serum. When the cells were 30-60% confluent, the
media was removed and replaced with DFITS = 10 nM testosterone. After 3 days, the
cells were harvested.

RNA preparation. The cells were scraped from the dishes and pelleted at 1,500g
for 10 min at 4°C. The cell pellet was washed 3 x with PBS (10 mM NaPO, [pH 7.4],
130 mM NaCl, and 5 mM KCl) and resuspended in 1 ml ice cold sterile NTM (10 mM
NaCl, 10 mM Tris [pH 7.4], and | mM MgCl,). Then 9 ml of cold sterile lysis buffer
(NTM + 5% NP-40) was added to the | ml cell suspension. After a 10 min incubation
on ice, the lysed cells were spun at 3,000g for 15 min at 4°C. The supernatant was
removed and 0.2 volumes of RNA extraction solution (500 mM NaCl, 5% SDS, and 50
mM Tris pH [7.4]) was added. This solution was extracted 5x with an equal volume of
phenol-chloroform and 1x with chloroform, then ethanol precipitated for 1 h at —20°C.

Northern hybridization. The RNA was dissolved in RNase free water. The
RNA concentration was determined by OD,, reading. Five micrograms of RNA from
each experimental condition were denatured in 2.2 M formaldehyde/50% (vol/vol)
formamide and run on a 1% agarose gel containing 2.2 M formaldehyde (100 volts for
3.5 h). The gel was stained with ethidium bromide (5 ug/ml) and photographed. The gel
was then destained in 50 mM NaCl overnight and transferred to a nitrocellulose filter by
capillary blotting with 10x SSPE buffer [12]. After transfer, the filter was dried and
baked in a vacuum oven for 2 h at 80°C. The Riboprobe protocol (Promega, Madison,
WI) was followed to make a specific RNA probe from a plasmid containing the T7
promoter and 520 bp human aFGF/HBGF-1 cDNA. Prehybridization was carried out
at 52°C in 5 x Denhardt’s solution + 6 x SSPE, 50% formamide, 0.5% SDS, 100 ug/ml
denatured salmon sperm DNA, and 50 mM Na,PO, (pH 6.5). After 1 h prehybridiza-
tion, the RNA probe was added to the solution at a concentration of 5 x 10° cpm/ml.
Hybridization was for 12-16 h at 52°C. Filters were washed at 62°C, then 64°C for 20
min, each in 0.1 x SSPE + 1% SDS. The filters were dried at room temperature and
exposed at —20°C overnight with an intensifying screen.
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Libraries

The cDNA for the lambda gt11 library was made from DDT-1 poly A RNA by
the method of Gubler and Hoftman [13]. The cDNA was packaged using a Gigapack
lambda gt11 kit from Stratagene (La Jolla, CA). The cosmid library was generated by
previously described methods [14,15]. The DDT-1 DNA was partially digested by Mbo
[ into 30-50 kb pieces, size fractionated on sucrose gradients, and then inserted into the
vector pCV 108 [14]. The cosmid constructs were packaged with Gold Gigapack phage
extracts and transduced into ED8767 cells [14].

Screening

Genomic and cDNA clones were detected using a 520 bp Bgl 1I-Eco RI probe
from the human aFGF/HBGF-1 cDNA [16]. The probes were labeled using a random
priming kit from Pharmacia (Piscataway, NJ). A total of 5 x 10° cosmid clones and 3 x
10° gt11 plaques were screened to isolate the genomic and the cDNA fragment,
respectively.

Sequencing

The genomic clone was partially sequenced by subcloning restriction enzyme
fragments into the Bluescript SK-vector (Stratagene). Some of the larger (>3 kb) clones
were prepared for sequencing by using an Exo I11/S1 nuclease double-stranded nested
deletion kit from Pharmacia. Sequence information was produced by the *°S dideoxy
chain termination method described by United States Biochemical (Cleveland, OH)
using Sequenase version 2. Also, automated sequencing on the Applied Biosystem (ABI)
370A DNA sequencer (Foster City, CA) was employed following ABI's method for
sequencing double stranded template with Sequenase version 2. The 700 bp hamster
aFGF/HBGF-I cDNA clone was cut from the phage DNA by Eco RI and subcloned
into the Bluescript plasmid. The sequence of the cDNA was obtained by automated
sequencing with this ABI 370A.

In Situ Hybridization

Culture. DDT-1 cells were plated at a density of <2,000/cm? on Lab-Tek Tissue
Culture Chamber/Slides (Naperville, IL) using DFITS media with 0.1% fetal calf
serum. After 24 h, the media was removed and DFITS + 10 nM testosterone was added
to the chambers. The chambers were incubated at 37°C for 72 h. The media was then
removed and the cells washed 1 x with PBS and fixed in fresh 2% paraformaldehyde in
PBS + 5 mM MgCl, for 15 min. The cells were washed with 70% ETOH, and the slides
were then stored at —20°C in 70% ETOH. After air drying, the cells were rehydrated in
PBS + 10 mM MgCl, for 10 min at room temperature followed by a 10 min incubation
at room temperature in 0.2 M Tris (pH 7.4) + 0.1 M glycine. The slides were then
transferred to 50% formamide in 2x SSC at 65°C for 10 min.

Probe preparation. A 520 bp human aFGF/HBGF-1 cDNA was cloned into
the Bam HI site of PTZ-19R plasmid (Promega). Both the sense and anti-sense probes
were linearized with Eco RV. The plasmids were phenol-chloroform extracted and
ethanol precipitated. The RNA probes were then prepared using **P-UTP (800 Ci/
mmole; 20 M) and a Stratagene transcription kit. The probe specific activity was 1.4 x
10° cpm/ug RNA.
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Hybridization. To each well (4.84 cm?) was added 10 ul of RNA probe mix
containing 10 ug yeast t-RNA, 10 ug sheared salmon sperm DNA, 20 ug BSA, and 10°
cpm of the RNA probe, all in 2x SSC and 50% formamide, that had been previously
heated at 90°C for 10 min. Coverslips were then applied, and the slides were incubated in
a humidified chamber at 50° for 3 h. The slides were washed 3 x at 52° with agitation in
50% formamide-2 x SSC, 10 min each, then rinsed 4 x in 2 x SSC at room temperature.
Next the slides were treated with 0.4 ug/ml RNase A for 30 min in 2x SSC at 37°C,
then washed 2xin 2x SSC for 1 min each. The slides were then transferred to 50%
formamide in 2x SSC at 52°C for 5 min with agitation, then dehydrated in 70%, 80%,
and 95% ethanol for 1 min each. The slides were air dried before dipping in Kodak
NTB2 emulsion (1:1 dilution with H,O, prewarmed to 40°C). The coated slides were
then air dried vertically overnight and stored at 4°C for 5 days. The exposed slides were
developed in D19 for 4 min, fixed, rinsed, and air dried. They were then stained with
hematoxylin and eosin Y. Photographs were then taken with TMAX 400 at 630x under
oil using a phase-contrast objective.

RESULTS
Northern Analysis

The northern blot (Fig. 1A) shows an increase of 2 x in hybridization of the human
32p_cRNA to DDT-1 RNA from cells treated with 10™® M testosterone for 3 days.
There was no detectable hybridization in the control HepG2 RNA lane. The increase
was quantitated by scanning densitometry. Tracings of the —T and +T lanes are
represented in Figure 1B. Each lane contained 5 ug of total RNA as determined by
OD,, readings. There were equal amounts of ethidium bromide staining both on the gel
and after transfer to nitrocellulose.

Isolation of the aFGF /HBGF-l Gene

After screening 5 x 10° cosmid clones, one clone (cos 7) was positive for aFGF/
HBGF-I. Restriction enzyme analysis of various subcloned EcoR 1, Hind 111, and Kpn [
subclones of cos 7 showed that three coding exons of the transcription unit were on three
different Eco RI fragments (two 7 kb and one 3 kb). Figure 2 shows the relative positions
of the exons in cos 7. The DNA sequence of the exons and flanking region is aiso
presented in Figure 2. Table I lists the exon/intron boundaries of aFGF/HBGF-I in cos
7. Exon 2 is defined as the first coding exon, containing the ATG initiation codon and
designated Exon 2 because most of the 5’ noncoding region of the aFGF/HBGF-]
mRNA is not present in the cos 7 clone. At the present time we assume that the 5’
noncoding sequence is contained in one exon. It is labeled “Exon 1.” Exon 2 and 3 are
separated by 12 kb and Exon 3 and 4 by 5 kb.

Isolation of the aFGF /HBGF-l cDNA

Several clones containing a hybridizing 700 bp insert were isolated from the Agt 11
DDT-1 ¢cDNA library. After subcloning the cDNA insert into a Bluescript plasmid, it
was analyzed. The sequence (Fig. 3) contains the entire coding region (465 bp) and 115
bp of 5" and 120 bp of 3’ noncoding sequence. The presumed protein coded for by the
c¢DNA (155 aminc acids) was then compared to human, bovine, and rat (Fig. 4).
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Fig. 1. A: A northern analysis of total DDT-1 RNA probed with human aFGF/HBGF-I *?P-cRNA. The
aFGF/HBGF-I mRNA steady-state levels are elevated by testosterone (10 nM) added to serum free DFITS
media. Lane 1: 5 ug of HepG2 RNA. Lane 2: 5 ug DDT-1 RNA —T. Lane 3. 5 ug DDT-1 RNA +T (10
nM). The numbers on the left indicate size in base pairs. B: Densitomer scans of radicautogram from the
northern analysis in A. The area under each peak was determined. The area under the peak obtained from
RNA sample of DDT-1 cells treated with androgens was 2.2 xthat obtained from RNA samples of similar
untreated (—T) cells grown under these conditions.

In Situ Hybridization

DDT-1 cells treated with T show significantly higher hybridization with the
32P_.cRNA (antisense) than those not treated with androgens (Fig. 5). This was deter-
mined by counting grains/cell. Here 5 to >20x more grains per cell appear in the
cultures treated with T for 72 h. Over 50% of the cells treated with 10~7 M testosterone
were scored positive for hybridization (>5xover-T control). The background was
determined by hybridization with a probe identical (sense) to the aFGF/HBGF-1
mRNA. The sense probe showed approximately twofold less hybridization than that of
the —T control with the antisense probe (data not shown). Therefore, DDT-1 cells not
treated with androgen under these in situ low density conditions are expressing a basal
level aFGF/HBGF-I mRNA. In summary, androgen treatment for 72 h results in an
overall 2-20x increase in the steady-state aFGF/HBGF-1 mRNA levels, as assayed by
in situ hybridization or Northern analysis.

DISCUSSION

DDT-1 cells treated with androgens (T) exhibit increased growth rates. By
northern analysis and in situ hybridization, the level of aFGF/HBGF-I mRNA is also
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Structure of the aFGF Gene in PDT1 Cells

Exon | Exon 2 Exon 3 Exon 4
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tcctgecangteccaccacey TTCAGCTGCAGCTARGTGEG CAGACACCRAATSAAGAGTD
gtcgecactgagecATGGCT GRAAGCGCGGGLGARGTGTA CCYIGTTCCTCGARRGGCTGH
GARGGARGARATCACCACCTT TRATAARGGG TACGGRGACEE RGGRARACCARTTACAACACT
CTCAGCACTGACCGRGRGGT GCCRAGTRCTTGGCCATGGAC TRCACATCCARGRAGCACGT
TTARTCTGCCTCCAGGRAAC ACGGATGGCCTTTTATACGE RGAGARGARCTGLTTTIGTGO
TACARGRAGCCCARARCTGLT cTCG GCCTCAAGRAGARCGGGAGE
CTRTTGTRGCRRCGEGG6LC TGCARGCGTGHTCCTUGEAL
ATTTICTTCAGGATCCTTLLG TCACTRCGGCCAGARRGCAR
GATGGCACAGTGGATGGGAC YCITGTTITCTCCCCCTGECA
AAGGGACAGGRGCGRCCAGE GTATCTTCTGACTAGagggg
ACA tetgtetgggtgetecctat
tttggttgaccetaaaatgt
teccttgaceattggetget
ctadcccccageccacagag
cetgaatitglaageagtge

ttctaaataace

Fig.2. AnEcoRI(R)and KpnI(K) map of aFGF/HBGF-I gene in DDT-1 cells. The filled boxes indicate
the fully characterized exons. The open-dashed box indicates that exon 1 is 5" of this cos 7 hamster DNA
fragment. Below each filled box is the DNA sequence in cos 7, which is identical to the DNA sequence found
in the 700 bp cDNA to hamster DDT-1 aFGF/HBGF-I mRNA. The open box in exon 4 represents sequence
with high (>80%) similarity to the 3’ noncoding region of rat, human, and bovine aFGF/HBGF-I mRNA.

TABLEL Size and Sequence of Intron Boundaries*

Approximate Sequence
Intron  size (kb) Exon Intron Exon
A ? ? ?...TTCATTTTTITTCAG TCTGC
B 12 CAGCACA GTNNGCT... TTATTTTCATTCCAG TT CAGCTG
Gln His 1 Ie Gln Leu
C 5 TACGGC TCG GTNNGTN... TTTTTATCCGTTTAG CAGACACCA
Tyr Gly Ser Gln Thr Pro

*The exon/intron junctions of the hamster aFGF/HBGF-I gene. The intron sizes and splice site composition
are presented. Introns A, B, and C reside between exons 1 and 2, 2 and 3, 3 and 4, respectively. The size of
intron A has not yet been determined.

increased in these cells when stimulated by T. From genomic and cDNA DDT-1
libraries we have isolated part of the aFGF/HBGF-I gene and the cDNA coding for
hamster DDT-1 aFGF/HBGF-I peptide. It has been reported that the aFGF/HBGF-I
protein is very highly conserved across species [17]. Our findings extend this homology to
the hamster. The protein coded by the DDT-1 cDNA has 98% homology with rat
aFGF/HBGF-1, 97% with human, and 90% with bovine [16-18] (Fig. 4). Based on
these homologies, the 700 bp cDNA clone contains the entire coding sequence and ~100
bp each of the 5" and 3’ noncoding regions. From the northern analysis we estimate the
full-length cDNA to be 4.8 kb. This is similar to the rat and human.

In the cos 7 DNA fragment, the coding sequence is divided into three exons (#2, 3,
4) separated by introns of 12 kb and 5 kb (B and C), respectively. The exon/intron
boundaries are presented in Table 1. Exon 2 is 203 bp long. Exon 3 contains 124 bp. The
hamster DDT-1 aFGF/HBGF-I mRNA sequence so far characterized comprises only
~15% of the full-length aFGF/HBGF-I mRNA. Therefore, the size and sequences of
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gaattccatt cectggecaga gacatcttec tacctetgoa ggetetgecg tcteticoga 60
Zxon ¥
aaggeageed ggigecagea _chctgcoog tcecaccuce ggtegecact gugcc@ﬁ 120
Ex0n 2
TORRGGAGARR ATCACCACCT TCTCAGCACT GACCGRGAGG TTTAATCTGC CTCCAGGRRA 180

CTRCAAGRAG CCCARACTGC TCTACTGCAG CRACGGGGGC CRTTTCTTGA GGRATCCTTCC 240
Zxon 2
GGATGGCACR GTGGATGGGA CAAGGGRCAG GAGCGACCAG CRC_RbCRGC TGERGCTARG 300
xon 3

TGCGGARRGC GCGGGCGRAG TGTATATARA GGGTACGGAG ACGGGCCAGT RCTTGGCCAT 360
GGACACGGAT GGCCTTTTAT ACGOCTCO R, GACACCRART GARGAGTGCC TGTTCCTGOR 420
RAGGCTGGAG GAAACCCATT ACARCACTTA CACATCCAAG ARGCACGCAG AGAAGRACTG 480
GTTTGTGGGC CTCARGRAGA ACGGGAGCTG CARGCGTGGT CCTCGGACTC ACTACGGCCA 540
GRRAGCARTC TTGTTTCTCC CCCTGCCAGT RTCTTCTGAC IAGaggggtc tgtctgggtg 500

ctecetattt tggttgacce taasatgttc ccttgaccat tggetgetet aacceccage 660

ccacagages tgaatttgta agcagtgctt ctaaataace 700

Fig.3. DNA sequence of the 700 bp hamster DDT-1 cDNA insert that hybridizes to human aFGF/HBGF-
I ¢cDNA probe. The presumed start codon and stop codon are indicated, as well as the splice sites as
determined from the genomic cos 7 clone.

rat MAEGEI TTFAALTERFALPLGNYKKPKLLYCSNGGHFLRILPDGTUCGTRORSOQH | QLQLSRESAGEUY IKGTETGQYL 80
+ .
namster NAEGE | TTFSALTERFNLPPGNYKKPKLLYCSNGGHFLRILPDGTUOGTRORSDQHIQLOLSARESAGEUY IKGTETGOYL 80
+ + . .
auman MAEGE I TTFTALTEKFALPPGNYKKPKLLYCSNGGHFLRILPDGTUDGTRDRSOQH I QLOLSRESUGEUY IKSTETGQYL 80
+ + + » + P +

oovine MREGETTTFTALTERFALPLGNYKKPKLLYCSNGGYFLRILPOGTUDGTKDRSDOM IQLOLCAES IGEUY IKSTETGRFL 80

rat RMDTEGLLYGSQTPNEECLFLERLEENHYNTYTSKKHREKNUFUGLKKNGSCKRGPRTHYGRKATLFLPLPUSSD 155
namster HHDTSGLL\‘GSOTPNEECLFLERLEEHHVNTVTSKKHREKNUFUGLKKNGSCKHGPHTHVGOKHlLFLPLPUSSD 155
sJaman HHDTDGLLVGSQTFHEECLFLERLEENHVHTVTSKKHREKNUFUGLKKNGSCKRGFRTHVGUKHJLFLPLPUSSD 155
bovine HHDTDGLL'\‘GSOTPNEECLFLERLEEHHVHWISKKHPEK}:UFUDLKKNG;;KCGPRTH;GDKR1LFLPLPUSSD 155

Fig. 4. Comparison of aFGF/HBGF-I amino acid sequences. The + sign denotes differences in the
sequences between species. The rat sequence is from Dunning tumor 3327 AT-3 cells [17], the hamster from
DDT-1 cells, the human from brain stem cells [16], and the bovine from bovine retinal cells [18]. The protein
coded for by the DDT1 mRNA is presumably a normal cell associated aFGF/HBGF-I and has 98%
homology with rat aFGF/HBGF-I, 97% with human, and 90% with bovine aFGF/HBGF-1.

exon | and 4 are estimated from other species. Using the rat aFGF/HBGF-1cDNA asa
model, cos 7 contains all of the protein coding region (465 bp) and 3’ noncoding region
(~3 kb, based on partial hybridization and the assumption it is contained on one exon).
The bovine aFGF/HBGF-1 cDNA so far characterized contains ~916 bp of 5" noncod-
ing region and 2619 bp of 3’ noncoding region and may be close to full length [18]. Only
25 bases of the 5’ noncoding region are in exon 2 of the hamster cos 7 genomic clone. This
is based on the fact that the 25 bp 5" of the ATG in cos 7-exon 2 is identical to the 25 bp &'
of the ATG codon in the hamster aFGF/HBGF-1 cDNA. A consensus splice site is
found in cos 7 at this position. The cDNA contains a further area of 85 bp, which
presumably belongs to a 5’ noncoding exon (~ 1,000 bp based on the bovine a FGF/HBGF-
I mRNA structure), which is not in cos 7. From the 85 bp of 5’ noncoding sequence in the
hamster cDNA aFGF/HBGF-I cDNA, a 72 bp probe is now being used to rescreen
DDT-1 genomic libraries for the 5" noncoding exon(s) and flanking regions.
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Syrian Hamster DDT1 Cells: In Situ Hybridization with
32p -cRNA HBGF-1

e o

3 L4

No Steroids 72 hrs Testosterone 10'8 M 72 hrs

Fig. 5. Insitu hybridizations of DDT-I celis probed with a human aFGF/HBGF-I *?P-cRNA. Most cells
treated with T show a greater than fivefold increase (determined by grain count/cell) of aFGF/HBGF-I
message over the nontreated cells (see methods for growth conditions). A sense control strand probe shows
approximately twofold less binding than the level seen in DDT-1 cells not treated with androgens and
hybridized with the antisense strand probe (no steroids, 72 h).

Among different aFGF, bFGF, FGF-5, int-2, or hst (KS) species, there is a
uniform homology in the peptides of different exonic domains [3-5,19]. No particular
area in the peptides seems to be more conserved than other areas. However, two cysteine
residues and the middle coding exons’ size are two features conserved throughout this
FGF/HBGF family of genes. It does appear that aFGF/HBGF-I in the hamster,
human [2], and rat (S. Goodrich, personal communication) has a large intron 5’ of the
ATG initiation codon exon and other possible exons not yet defined. It is presently not
clear if the 5’ noncoding region is on one or several exons. It is assumed to be contained on
one exon (“Exon 17). Among the coding exons, the position of the splice sites is very close
between the different FGF/HBGF’s. All FGF/HBGF genes, including the hamster,
have three exons containing protein coding sequence. The introns are in the same
positions with respect to the coding sequences, but their sizes vary. Computer analysis
indicates exon 2 and 4 of aFGF/HBGF-I have a net negative charge while exon 3 hasa
positive one.

In this tumor cell line we have found only a cDNA for normal presumed matrix or
cell-associated aFGF/HBGF-I and not a secreted oncogenic form such as hst (KS) or
FGF-5, which have leader peptides [4,5]. The presence of oncogene type FGF/HBGF
molecules in these cells is presently unknown. However, since the aFGF/HBGF-1 gene is
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amplified in DDT-1 cells, the normal aFGF/HBGF-1 may play an autocrine role in
growth of these cells {20,21].

It has been shown that v-sis, or a PDGF like gene, is also regulated by androgens in
DDT-1 cells [9,22,23]. Recent results indicate that porcine platelet PDGF added at 40
ng/ml to low density cultures can stimulate aFGF/HBGF-I mRNA accumulation
(unpublished observations). Thus androgens may increase v-sis expression, which in turn
could modulate the expression of the amplified aFGF/HBGF-I gene. This model is now
being tested.

The larger difference seen in steady-state aFGF/HBGF-I mRNA levels between
—T and +T with the in situ hybridization results is likely due to the lower cell density
(<2,000 cells/cm?®) and greater syncrony at which the cells were grown. The DDT-1
cells utilized in the in situ hybridization experiments were allowed to incubate for 24 h in
media without T before the experiment was initiated with fresh media plus and minus
androgens. For the northern analysis, and to obtain workable amounts of RNA, it was
first necessary to let the cells grow to 50% confluence in media without androgens. The
.iedia was then removed and add fresh media plus and minus androgen was added.
Under these conditions, DDT-1 cells may become “conditioned” with factors associated
with the extracellular matrix, which are not easily removed by simply changing the
media. Recent evidence suggests that the FGF/HBGF family and v-sis and c-sis gene
products are not found in the conditioned media but are associated with the matrix
and/or other cellular components [24].

Also DDT! cells grown under these conditions are an asyncronous population with
respect to stage in the cell cycle. Therefore, in the cells prepared for northern analysis, the
baseline level of the aFGF/HBGF-I mRNA is higher as compared with the in situ
hybridization results. This suggests that cell-cell contacts or matrix associated aFGF/
HBGF-I may have a modulating effect on androgen-stimulated aFGF/HBGF-I mRNA
accumulation under high density asynchronous culture conditions. Similar results of celi
density effects on bFGF/HBGF-11 mRNA expression have been noted in other cell
culture systems [25].
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