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Rat prostatic steroid binding protein: DNA sequence and transcript
maps of the two C3 genes
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In the rat there are two non-allelic genes C3(1) and C3(2) for
the C3 polypeptide of prostatic steroid binding protein. We
have cloned and sequenced both genes and show that only
C3(1) is responsible for the production of authentic C3.
Although there is a marked difference in their transcriptional
activity, the two genes share extensive DNA sequence
homology there being only one base difference from nucleo-
tide - 235 to within the first intron. Transcript mapping has
shown that there are two distinct C3 transcripts which share a
unique 3' terminus but have 5' termini 38 bases apart each
preceded by a 'TATA' box homology. Interestingly, an iden-
tical repetitive element is present just upstream of both genes.
Both families of transcripts, which are produced in a ratio of
18:1, are coordinately regulated by testosterone.
Key words: DNA sequence/repetitive sequences/promoters/
duplicated genes/steroid hormones

Introduction
Prostatic steroid binding protein is the predominant pro-

tein secreted into rat prostatic fluid (Heyns and DeMoor,
1977). The protein is an oligomer containing Cl, C2 and C3
polypeptides (Heyns et al., 1978) whose rates of synthesis are
stimulated markedly by testosterone (Parker et al., 1978). In
common with other classes of steroid hormone (Gorski and
Gannon, 1976; Higgins and Gehring, 1978), the mechanism
whereby androgens regulate the expression of steroid binding
protein is via effects on rates of transcription but, in addition,
they also modulate RNA turnover (Page and Parker, 1982).
There are two non-allelic genes, C3(1) and C3(2) for the C3
polypeptide (Parker et al., 1983) and DNA clones containing
each of these genes have been introduced into an hetero-
logous, androgen-responsive cell line, namely mouse mam-
mary tumour cells (S115), to investigate the regulatory role
played by testosterone. The genes for C3 were accurately
transcribed and the steady-state levels of mRNA were
stimulated by testosterone in cell-lines that contained only
1-2 integrated copies of the gene (Page and Parker, 1983).
The elucidation of the interaction of the C3 genes with

testosterone and its receptor depends on a knowledge of their
DNA sequence organisation. In this paper we report the
DNA sequence of C3(1) and C3(2) and mapping studies of
prostatic C3 mRNA which together indicate that only C3(1) is
responsible for C3 production in the ventral prostate. This
difference in transcriptional activity of the two genes is
remarkable because the DNA sequence from nucleotide
-235 to within the first intron shows only one base change
and both genes were expressed similarly in heterologous cells.
Finally, we show the presence of an identical repetitive ele-
ment just upstream of both genes.

*To whom reprint requests should be sent.

( IRL Press Limited, Oxford, England.

Results
DNA sequencing
The overall organisation of the C3 genes represented in

clones X6 and XllB has previously been described (Parker et
al., 1983) and is summarised in Figure 1 which also shows the
strategy used to sequence the two genes. Most of the sequence
was obtained via the cloning of specific genomic restriction
fragments into the vectors M13 mp8 and 9. As the X6 clone
lacks the 5' PstI site present in XllB it was not possible to
clone directly suitably sized fragments around this site. This
was overcome by constructing a series of deletion mutants,
made by resecting with Bal31 nuclease from unique restric-
tion sites. In addition, we did some shotgun cloning of both
genes into M13 mp7 using each of the enzymes AluI, HaeIII
or Sau3A to digest the genomic DNA. We have sequenced
both strands of the coding region and immediate 5'-flanking
region and all sequences were determined at least twice. Se-
quence information was sorted and stored using the computer
program DBUTIL (Staden, 1980) and compared with other
sequences using the SEQ program (Brutlag et al., 1982).
A comparison of the two genomic sequences is shown in

Figure 2. C3(1) proved to be totally compatible with the
cDNA clone, pA34 (Parker et al., 1983) whereas C3(2) show-
ed some crucial differences, but is nevertheless 97.7'70
homologous with mRNA as represented by pA34. Both genes
are interrupted by two introns of 1.7 kb and 0.69 kb, confir-
ming the previous interpretation of R-looping and Southern
blotting experiments (Parker et al., 1983). The introns occur
at the same point in both genes and can be seen to possess
flanking sequences that agree well with published consensus
sequences for splice sites (Breathnach and Chambon, 1981;
Mount, 1982).
The DNA sequences of the first exon which encodes the

complete signal peptide are identical in both genes. Sequences
corresponding to the C3 protein (Peeters et al., 1981) are en-
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Fig. 1. DNA sequencing strategy. The organisation of the two C3 genes as
represented by the clones XllB and X6 is presented with exons shown as
solid blocks. The restriction enzyme sites shown are: X = XbaI, P = PstI,
H = HindIII, BE = BstEII, Bg = BglII. Arrows indicate the positions of
each DNA strand which has been sequenced. A 'D' indicates that the se-
quence was derived from a deletion mutant made by resecting a subclone
with Bal31 nuclease.
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-550 -500
ATCAACAGAAATGACAGAAATGGATTAAGCAGCTTGAGGTTTGTAAGGGGAAAAAAGGGGGACAACGAAAGGAAGGiTGAAGCAGGtAAGAAAACTAGGGATGCTATTAACAAA(CAT

C C

-450 -400 -350
AAAGAGAGAAAAGAGGGGTTGGGUATTTAGC TCAGTGGTAGAGCGC TTGOCTAGCAAGCGCAAGGCCC TGGGTTCGGTCCCCAGC TCCGAAAAA4AAGAAGGAAAAAAGAGAG4AG

A ti0 iA GAGA

-300 -250
AGiAAAXAAGAATGAGGAGAATGGAGGAAAAGGAAGGGAGAGATGAGACCACC TTAAAATCAGAAGAGCAGATGATAAAACLAGCOCACA( TGCTUGAGTL TGCACTAAALTT TAGAAGT

G T T TG GG

-a00 -150
LMAALATTTGCTGTGGCCATTTGTCATCACAGTGGTTCCCAGAGTLTCAAAATCTGTTTCCCTGCTTTCTTCAATGAAACCAGTTTTCTTTGGCTCTTCTTCGCCL TCTI'ATGTTTCC TG

-100 -50 r-_T2 ftTiiTGLAGTGCLATGGTAAALATATiACTTGGGTTC1ATGGGLAA GACTAAGUT GATTGCCTGA4iAA `AA4GAACAC TGAGGTLTCAGCL TCLAGAUTTTCCTAT TTC TG

50 100
TCTTGGALAACAGAALAACLCALAGGGALTSCCTCMCATGAAGLTGGTGTTTCTATTCTTGTTGGTCALCATCLCLATTTTiLTGCTATGLL CT.....C.IVSI.....

METLysLeuVa1PheLeuPheLeuLeuVa]ThrIleProIle;CysCysTyrAldSer

. + ~~~~~~~~~~~150 zoo
qTCTTCALqTCTGGCTGCAGTATTCTAGATGAAGTTATTAGAGGTACAATTAACTCAAL; TGTGACTTTACATGACTATATGAAATT AliTTAAGCLATAT(iTACAAGATCAT TT TAL T

GIySerGlyCysSerl leLeuAspGl]uVal 1leAryGlyThrIleAsnSerThrValThrLeuHisAspTyrMetLysLeuVa]LysProTyrVd I GI nAspH i sPheThr
T T

His

250
GAAAAGGCTGT(iAAGCAATTCAAGCAGTGTTTTCTAGATCAGACCGACAAGACTCTGGAAAATGTTGGCGTGAT¶TTGA .....I VS2..GTCC GiiCAATA
GluLysAlaVdlLys(ilnPheLysGilnCysPheLeuAspGl nThrAspLysThrLeuGiluAsnVal(ilyValMetMet tiluAldlle
C T A G T C

AldAsn Asn Val Thr

350 400
TTTAACA(iT(iAAAGL TiTLAALAGCCATCCTAAACATCTACAAGATCTTTGGiCTCALAGGACTCCAGGAAACTGGCAATGGCCAAGi(AAL TGATAACACAGATLATAAL TLTTC TTTLT T
PheAsnSerGl uSerCysGi nGl nProSer

450 500
GALCCCCTTTTTLCTACCTATAAAGTGCAAGACGATTGTTGAAALCCTCALATTTATGTCTTTCLCATTTT1@ASTTATCTGCATACAATTCTCTCLTLGTGTTGTTTLCATAAAAATAALCTA~~~~~~~~~~~~~*AT T A A T A A

6(0 650
.AAiTGGGiC TGL;TCT(iTCLTLALALTTGGAGTTTTAL;ACACALATATGLALCATGCCATAL;ACAL;AGA(iGTAGACATTAGGAAATGCCLAti(TGT(iGAAGTGAAGAAGAMAAACAULCTT

A

Fig. 2. DNA sequence of two C3 genes. The nucleotide sequence for the non-coding strand of the C3(l) gene and corresponding amino acid sequence is
presented with differences in the C3(2) gene shown below. Deletions are marked (v) and insertions are marked (^). TATA boxes, splice acceptor and donor
sites and the polyadenylation signal are boxed. Transcription regions T1 and T2 are labelled and the 3' transcription terminus marked with an asterisk (*). The
rat repetitive element is underlined and its flanking 7 bp direct repeat overlined. Vertical arrows (1) delineate the exact exon-intron junctions, though only
enough intervening sequence to compare with the consensus splice donor [AAGGTAAGT] and acceptor [(T) NCAGG] sequences (Mount, 1982) is shown.
The numbering corresponds with that given for pA34 (Parker et al., 1983) and does not include any intervening sequence.

coded by the second and a small portion of the third exons. amino acid differences.
Differences within the coding portions of the two genes are A total of 580 bp of 5'-flanking DNA of the two genesconfined to the second exon, with C3(2) showing eight base have been compared and shown to be 96.6% homologous,changes compared with C3(1) and the cDNA clone. The pro- while 150 bp of 3 '-flanking DNA show 97.3% homology.tein sequence of C3 (Peeters et al., 1981) indicated that it We have complete intervening sequence data for the smallin-
must be coded for by C3(1) and not C3(2) which shows six tron of C3(2) only. However, over the regions for which data
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Fig. 3. Mapping of prostatic C3 transcripts. (A) Primer extension (Parker
et al., 1982) was carried out using a 32P-labelled 68-base primer generated
from the cDNA clone pA34. The clone was cut with XbaI(X), labelled us-

ing polynucleotide kinase (Maxam and Gilbert, 1980), and recut with
AluI(A) before strand separation. All samples contained 30 000 c.p.m.
primer and 20 Ag RNA comprising yeast RNA plus ventral prostrate
poly(A)+ RNA as follows: track 1, 1.0 itg; track 2, 0.1 ytg; track 3,
0.01 Ag; track 4, 0.001 ytg; track 5, control. Marker tracks MI and M2 are

32P-labelled Hinfl and HpaI digests of pAT153, respectively. (B) SI mapp-

ing was carried out using a 190-bp, 32P-labelled probe generated from a

subclone of the first exon of C3(l). The clone was cut with BstEII (BE),
labelled using polynucleotide kinase (Maxam and Gilbert, 1980) and recut
with BstNl (BN) before gel purification. All samples contained 50 000
c.p.m. probe and 25 yg RNA comprising yeast RNA plus ventral prostate
poly(A)+ RNA as follows: track 1, 1.0 yg; track 2, 0.1 jg; track 3,
0.01 jig; track 4, control. The markers are 32P-labelled HpaII digested
pAT153.

is available from both genes (not shown), the intervening se-
quences share 95To homology. Such extensive homology
suggests that the two C3 genes are the result of a recent
duplication of a single gene.

Finally, examination of the 5'-flanking sequences revealed
an element of 88 bp flanked by a 7-bp direct repeat (Figure 2)
which resembles the Alu-like moderately repetitive elements
found dispersed in mammalian DNA (reviewed by Jelinek
and Schmid, 1982). It is identical in both C3(1) and C3(2) and
is flanked by extensive AG-rich sequences.

Mapping of 5' and 3' termini of C3 mRNA
Since the two C3 genes are so similar it was interesting to

try to determine whether one or both are expressed in vivo.
To investigate this, prostatic C3 mRNA, which comprises

- 10%7o total poly(A)+ RNA from normal adult animals, was

mapped to the genomic sequence. The 5' ends of C3 mRNA
were determined using primer extension and S1 nuclease
mapping with 32P-labelled probes as described in Figure 3.

Both techniques show clearly that there are two major C3
transcription regions, designated T1 and T2. However, there
were so-called ladders produced in the primer extension reac-
tions probably due to premature termination and the doublet
and triplet bands produced in SI mapping experiments may
be due to over digestion of the DNA/RNA hybrids by SI
nuclease.

T1 appears to be heterogeneous and was examined more
closely by primer extension under chain termination condi-
tions. The resulting sequence is compared with the correspon-
ding genomic sequence run alongside in Figure 4A. It is clear
that transcription from T1 maps within the sequence
5' CCAGAG 3' although the mRNA sequence is a little
unclear at the 5' end, presumably caused by the methylation
of ribonucleotides at the cap site. The T1 doublet probably
represents equal transcription from both A residues within
this sequence. The second A also coincides with the 5' end of
the cDNA clone pA34. Examination of the DNA sequence
flanking T1 (Figure 2) shows that a sequence of
5' CAATAAATATA 3' occurs 36 bases further upstream in
C3(1). This closely resembles, in both sequence and position
relative to the cap site, the 'TATA' box believed to form part
of the promoter in other eucaryotic protein coding genes
(Breathnach and Chambon, 1981). In C3(2), however, the se-
quence is mutated to 5' CAATAGATA 3'. Interestingly, this
A to G transversion is the only nucleotide from -235 to
within the first intervening sequence where the two genes dif-
fer.
The transcriptional start site T2 is 36/38 bases upstream

from the T1 doublet. From Figure 4A (track 5) allowing for
the slope of the gel, T2 appears to have a 5' A. This maps 33
bases downstream of the sequence 5' TATTTAT 3' present
in both C3(1) and C3(2) (Figure 2) and also found preceding
the transcription start sites of SV40 early (Benoist and Cham-
bon, 1981) and adenovirus 5 Ela (Maat et al., 1980) genes. A
primer prepared from genomic DNA whose 3' end maps bet-
ween T1 and T2 was used for primer extension sequencing of
the T2 transcript (Figure 4b). The resulting sequence is not
very clear in terms of assigning the precise 5' end of the trans-
cript, but is interesting because it is clear that a transcript in-
itiating at T2 is similar to the sequence 5' CAATAAATA 3'
found in C3(1) upstream of T1 and not to the mutated form
5' CAATAGATA 3' found in C3(2). This indicates that
prostatic mRNA, initiated from T2, may derive from C3(1)
alone.

Since the sequenced cDNA is incomplete at its 3' end, lack-
ing a poly(A) tail (Parker et al., 1983), we have mapped the 3'
ends of C3 transcripts to the genomic DNA. A 300-bp 32p-
labelled probe was generated by labelling at the BgIIH site
within the third exon using Klenow DNA polymerase
(Maniatis et al., 1982). This was used in an S1 mapping ex-
periment and resulted in the production of a single protected
band of 165 bp (not shown) which maps 12 bp downstream
of a sequence 5' ATTAAA 3' found in the non-coding DNA
of both genes.

Effect of testosterone on C3 mRNA
The ratio of C3 mRNA which had been transcribed from

T1 and T2 was 18:1 as judged by scanning of autoradiographs
from primer extension and S1 mapping gels. To see if this
ratio altered with the hormonal status of the tissue, primer ex-
tension reactions were carried out on rat prostate nuclear
RNA from normal animals and animals 3 days after castra-
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Fig. 4. Sequence analysis of C3 transcripts. (A) The sequence of transcripts initiating at T1 was determined by primer extension analysis under chain termina-
tion conditions using the 32p-labelled Xbal-Alul primer described in Figure 3A. Track 1-4 each represent 10 000 c.p.m. primer hybridised to 2.0 /ig ventral
prostate poly(A)l RNA. Track 5 shows primer extension under normal conditions of 0.25 /.g poly(A)' RNA hybridised to 30 000 c.p.m. primer. Tracks
6-9 show the sequence of the genomic coding strand. The 2.1-kb Pst fragment of Xl lIB was cloned into M13 mp 7 and the non-coding strand clone dideoxy
sequenced using the Xba-Alul primner. The sequence obtained and reproduced here therefore represents the coding strand. (B) The sequence of transcripts in-
itiating at T2 was determined using a 32p-labelled 95-base primer generated from a subclone for the first exon of C3(l) by labelling with polynucleotide kinase
(Maxam and Gilbert, 1980) at the BstEll site (BE) and recutting with Ddel (D) before strand separation. Each track represents 20 000 c.p.m. of primer
hybridised to 12.5 ltg poly(A)' RNA and primer extended under chain termination conditions. The sequence produced, representing the coding strand, is
shown adjacent to the gel with the complementary non-coding sequence written underneath.

tion with or without 24 h of testostrone (Figure 5). Scanning
of the autoradiograph shows that both transcripts fall to
1/5th of normal levels on castration and that treatment with
testosterone results in a doubling of these levels. Hence, the
relative ratios of the transcripts do not alter during hormonal
manipulation and androgens have an equal effect on steady-
state levels of both transcripts.

Discussion
In the rat there are two non-allelic genes for the C3 poly-

peptide of prostatic steroid binding protein (Parker et al.,
1983). Here we report the DNA sequences of these two genes,
which support our preliminary suggestion that they result
from the duplication of an ancestral gene (Parker et al.,
1983), and mapping studies of prostatic C3 mRNA which
reveal several interesting features in the DNA sequence.
From mapping studies, we show that there are two major

transcription initiation regions, T1 and T2, each of which is
preceded by a 'TATA' box homology. However, there is no
sequence which shares extensive homology with the so-called
CAAT box that is found 70-90 nucleotides in front of
several eucaryotic genes (Breathnach and Chambon, 1981).
Mapping of the 3' end of RNA transcripts indicated that
there was a unique termination site which is 12 bp down-
stream from the sequence ATTAAA. Although this sequence
differs slightly from the putative polyadenylation signal
observed in most other eucaryotic protein-coding genes
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(Proudfoot and Brownlee, 1976) it is found in the chicken
lysozyme (Jung et at., 1980) and mouse pancreas oa-amylase
(Hagenbuchle et al., 1980) genes.

In view of the structure of prostatic steroid binding protein
which consists of two subunits, one containing the polypep-
tides Cl and C3 and one containing the polypeptides C2 and
C3, the question arises as to whether both C3 genes are ex-
pressed. The evidence indicates that C3(1) is responsible for
production of C3 which has been sequenced (Peeters et al.,
1981) and that C3(2) is transcribed poorly, if at all. Firstly,
minor forms of C3 have not been detected (Peeters et al.,
1981). Secondly, although we identified R-loops between
mRNA and X6 DNA, we have never identified R-loops with
the entire C3 gene in XllB DNA (Parker et al., 1983). In-
stead, only incomplete R-loops were obtained in which the se-
cond exon in C3(2) failed to hybridise and presumably such
R-loops represented mismatching between C3(1) RNA tran-
scripts and C3(2) DNA. Thirdly, mapping studies showed
that RNA which was initiated at T2 was transcribed from
C3(1), although we cannot completely rule out the possibility
that there are a small number of C3(2) transcripts produced at
levels below the resolution of the method used. Finally, the
state of DNA methylation within and flanking the genes has
been shown to correlate inversely with transcriptional activity
(Razin and Friedman, 1981; Felsenfeld and McGhee, 1982).
In agreement with this, we have shown that in the ventral pro-
state C3(2) was methylated and C3(1) was competely un-
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Fig. 5. Effect of androgens on C3 transcript levels. Primer extension was

carried out using the 32P-labelled XbaI-AluI primer as described in Figure
3A. 35 000 c.p.m. per track of primer was hybridised to 2.5 jig rat ventral
prostate nuclear RNA derived as follows: track 1, normal animals; track 2,
animals 3 days after castration; track 3, 3-day castrates after 24 h with
testosterone. Nuclear RNA samples were provided by M.Page. Markers are

32P-labelled HpaII digested pAT153.

methylated at CCGG sites within and flanking the genes
(White and Parker, 1983) suggesting that only C3(1) is trans-
cribed in vivo.
As noted previously (Parker et al., 1982) the genes for Cl

and C2 share 7607o DNA sequence homology and probably
result from gene duplication. Since their organisation is iden-
tical to that for the two C3 genes it is conceivable that all four
genes are derived from a single ancestral gene. However,
there are no extensive DNA sequence homologies between all
of them to support this possibility. Nevertheless, the genes for
Cl, C2 and C3 are regulated similarly by testosterone and
therefore we have examined their 5'-flanking regions for
DNA sequences which may have a functional role in the hor-
monal control of their expression. Surprisingly there are

significant regions of homology with the 18-bp consensus se-

quence postulated as a progesterone receptor-DNA binding
site (Mulvihill et al., 1982) around the cap site of all four
genes. These homologies which ranged from 65 to 76%, a

value which increased to 72-80%To when only the central
16 bp of the consensus sequence were considered, were

located relative to the cap site at position 1 as follows: - 112
to - 94 and 72 to 91 in C1; - 182 to - 163 and 65 to 84 in C2;
- 177 to - 162, - 120 to - 107, 6 to 25 and 90 to I IIin both
C3 genes. It is noteworthy that there is no evidence to suggest
that progesterone modulates the expression of prostatic
steroid binding protein.

Inspection of the DNA sequences upstream of the C3 genes
revealed two other interesting features. First, there is an Alu-
like repetitive element (Jelinek and Schmid, 1982) between
nucleotides - 450 to - 370 upstream of both genes. It shares
98% DNA sequence homology with similar repetitive

elements which have been found within rat growth hormone
gene (Barta et al., 1981) and a-tubulin pseudogene
(Leminschka and Sharp, 1982) and, in addition, it is
homologous to a 160-base RNA species expressed in rat brain
(Sutcliffe et al., 1982). Since this RNA was not detected in
other tissues examined the authors speculated that it has a
role in tissue-specific differentiation. Indeed, a model has
been proposed (Davidson and Britten, 1979) for the regula-
tion of gene activity which required the existence of repetitive
sequence elements adjacent to and involved in the activation
of structural genes. In view of this, and since the repetitive
elements which are upstream of the C3 gene contain an ex-
cellent consensus sequence with the RNA polymerase III pro-
moter (Sakonju et al., 1980; Bogenhagen et al., 1980), it is
conceivable that the element is transcribed in the ventral pro-
state and is of functional significance.

Secondly, there are two dyad symmetries, which may form
stem and loop structures, just upstream of the C3(1) gene.
Such symmetries have been shown to be part of the promoter
for the herpes thymidine kinase gene (McKnight, 1982) and
the Drosophila heat shock genes where their functional
significance has been demonstrated (Pelham, 1982). They are
located in C3(1) at -115 to - 109 (TATGTTT) and -88 to
- 82 (AAACATA) which also contains the consensus for the
progesterone receptor binding site and at - 68 to - 61
(TATTTATT) and - 32 to - 25 (AATAAATA).

In spite of the marked difference in transcriptional activity
of the genes for C3 in ventral prostate they are expressed
similarly in heterologous cells and cell-free systems. Both
C3(1) and C3(2) produced C3 transcripts with 5' termini cor-
responding to T1 and T2 under hormonal control in mouse
mammary gland tumour cells (S15 cells) at -100-1000
copies/integrated gene/cell (Page and Parker, 1983). In addi-
tion, C3(2) produced transcripts in vitro of which only those
initiated at T1 and T2 were sensitive to low doses of a-
amanitin (H.Hurst, unpublished observations). Since the
DNA used for both of these studies was unmethylated we
conclude that the C3(2) gene is inactive in rat ventral prostate
because it is hypermethylated. Furthermore, in view of the
similarity of the DNA sequence between nucleotide -235
and the first intron, we suggest that signals which may
regulate DNA methylation in C3(1) and C3(2) do not reside
within the proximal 5'-flanking DNA.

Finally, since the genes for C3 are accurately transcribed
and their expression regulated by testosterone in S 15 cells
(Page and Parker, 1983) it will now be possible to test the
functional significance of the DNA sequences described
above.

Materials and methods
M13 subeloning and dideoxy sequencing

Restriction fragments from subclones of X6 and XIlB in pAT153 were
eluted from acrylamide gels, ligated into suitably restricted replicative forms
of M13 mp7, 8 or 9 (Messing et al., 1981; Messing and Vieira, 1982) and
transfected into JM103 (Messing et al., 1981). Recombinant phage were
selected and grown up (Sanger et al., 1980) to yield single-stranded DNA.

Chain termination sequencing reactions were performed as described by
Sanger and co-workers (Sanger et al., 1977; Schreier and Cortese, 1979) using
either a commercially available 15-base universal primer or, occasionally,
single-stranded fragments prepared from genomic subclones. The DNA
samples were electrophoresed on 0.3 mm 607 acrylamide, 7 M urea gels
(Sanger and Coulson, 1978) with the acrylamide cross-linked to the back plate
(Garoff and Ansorge, 1981) to allow easier manipulation of the gels. The gels
were fixed in 10070 acetic acid, dried and autoradiographed at room

temperature without screens.
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Transcript mapping
The 5' and 3' ends of the C3 transcripts were mapped using either primer

extension or SI mapping techniques. Both involved the hybridisation of ter-
minally labelled DNA fragments (Maxam and Gilbert, 1980; Maniatis et al.,
1982) to total poly(A)+ RNA prepared from rat ventral prostate (Parker and
Mainwaring, 1977). Protocols for the generation of individual 32P-labelled
primers and probes are given in the text and figure legends. All primer exten-
sion reactions were performed as previously described (Parker et al., 1982). S1
nuclease mapping was performed essentially as described by Kamen and co-
workers (Favaloro et al., 1980). 5' or 3' 32P-labelled double-stranded probes
were hybridised with poly(A) + RNA in formamide buffer at 52°C overnight.
S1 nuclease digestion of the hybrids was for 1 h at 37°C in buffer containing
100 U/ml S1 nuclease. Products from S1 and primer extension mapping were
electrophoresed on 6% sequencing gels (Sanger and Coulson, 1978; Garoff
and Ansorge, 1981). Autoradiographs of the gels were scanned using a Joyce
Loeble Chromoscan 3 densitometer to determine the relative intensities of the
observed bands.
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