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Expression of a novel mRNA in squamous cell carcinoma cells

Figure 2 Electrophoretic pattern of DNA after amplification with sequence-specific
primers by RT-PCR in 5% PAA gel after silver staining. (A) DNA fragment expressed in
SCC cell lines corresponding to 314 base pairs produced from the 1 sense and 1 antisense
primer combination (table 1). (B) DNA fragment generated in a second PCR
corresponding to 273 base pairs from the 2 sense and 2 antisense nested primer combination
(table 1). The cells used were: HCFMK-1 (lane 1), UM-SCC-14B (lane 2),
UM-SCC-17B (lane 3), and Hlac-78 (lane 4). M, molecular weight standards.

(C) Detection of the differentially expressed fragment by non-radioactive northern blot
analysis using 20 ug of toral RNA per lane after agarose gel electrophoresis and transfer on
to nitrocellulose. RNA was isolated from a moderately differentiated SCC of the glottis, from
a poorly keratinised SCC of the pyriform fossa, from the UM-SCC-17A, 14B, Hlac-78,
and HCFMK-1 cell lines, as well as from laryngeal mucosal biopsies and from cultivated
mucosal keratinocytes (lanes 1-8, respectively). Hybridisation was performed with random
primed digoxigenin labelled probes spectfic for the 336 base pair fragment.

NESTED PCR AND NORTHERN HYBRIDISATION

To test the efficiency and specificity of the dif-
ferentially expressed fragment, high stringency
secondary RT-PCR using sequence specific
sense and antisense primers was performed.
Furthermore, the specificity of the amplifica-
tion was enhanced with nested primers that
annealed within the first primer pair. The
differentially expressed fragment generated in
the original DDRT-PCR could be amplified as
a distinct fragment using both the first primer
pair that produced a 314 base pair fragment
and the nested PCR primers that produced a
273 base pair fragment, demonstrating the high
specificity of the primers to the target sequence
(fig 2A and B).

One-sided PCR was carried out to recon-
struct the 3' end of the mRNA. Using the
20mer forward SSP and the oligo(dT) primer,
a 486 base pair PCR product was generated,
encompassing the non-coding region with stop
codons (TGA, TAA), polyadenylation signal
(AATAAA) and the 3' end poly(A) tail (table
1). The total length of the fragment obtained
was 694 base pairs (table 1). Following the
forward primer the sequence contained the
start codon (ATG) that codes for methionine.
Further analysis of the sequence revealed no
stop codon within the next 231 base pairs.
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This 234 base pair long sequence may
represent the coding region. The 3' end ampli-
fied part of the mRNA molecule was then
compared again with the GenBank database
and a homology of 52% with the gene
sequence of the nematode worm Caenorhabdi-
tis elegans was found, involving 198 base pairs
of the 486 base pair PCR product.

Total RNA from SCC biopsies and cell lines
was subjected to northern blot analysis using
the differentially expressed 336 base pair
digoxygenin labelled probe (fig 2C). Under the
same hybridisation conditions, the probe hy-
bridised to an ~ 0.7 kb mRNA from all tumour
biopsies and cell lines tested. The HCFMK-1,
UM-SCC-14B, and UM-SCC-17A cell lines
derived from poorly to well differentiated SCC
of the floor of the mouth, as well as the
HIaC-78 cell line derived from a moderately to
well differentiated SCC of the larynx, all
exhibited a high expression rate. The hybridisa-
tion signal in the moderately differentiated
SCC biopsies from the glottis and in poorly
keratinised SCC biopsies of the pyriform fossa
was weaker. No expression was detected in
either mucosal biopsies, in mucosal keratino-
cytes cultivated in vitro, in the three cancer cell
lines, or in the pleomorphic adenoma of the
parotid gland.

Discussion
Major technological advances in recombinant
DNA, cloning, sequencing, and gene amplifi-
cation methods have facilitated the use of RNA
or cDNA probes in all areas of biomedical
research. The differential display PCR tech-
nique for gene amplification is a powerful tool
and has been used in many aspects of molecu-
lar biology, in both research and diagnostic
laboratories. The amplification of differentially
expressed genes has been used successfully for
vertebrates,” and for eukaryotic organisms in
general."' >

We applied the DDRT-PCR technique to
analyse the gene expression profile of cultivated
SCC cells and mucosal keratinocytes. Using a
protocol for non-radioactive detection that we
had recently modified,” reproducible cDNA
fingerprints were achieved. Compared with
differential cDNA library screening or subtrac-
tive hybridisation, the differential display tech-
nique has several distinct advantages. The pro-
cedure is fast, simple, and reproducible.” » It
also has the potential to detect low abundance
messages that cannot be detected with conven-
tional hybridisation based approaches.' * »*

After reverse transcription of mRNA into
cDNA with 3' two-based anchor primers and
subsequent amplification with arbitrary prim-
ers, we detected a large number of transcripts
and isolated a cDNA clone-containing se-
quence that reacted with all SCC samples, as
confirmed by northern hybridisation.

Comparative analysis of the nucleotide
sequence of the differentially expressed 336
base pair fragment did not reveal any signifi-
cant homology with sequences in the DNA
database. Furthermore, the sequence of the
human T cell receptor B locus showed the
highest correspondence, with 63.0% overlap-
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ping within a small segment of only 54 base
pairs. For further characterisation of this
differentially expressed fragment, we at-
tempted to identify the protein coding region.
In practice, mRNA transcripts have frequently
been detected by the differential display proce-
dure, of which nucleotide sequences represent
a 10mer arbitrary primer at one end that is
matched by a complementary sequence at the
other end. This is due to the nature of the DNA
sequence—that is, the same 10mer arbitrary
primer anneals to two complementary se-
quences within the same transcript. Thus, such
sequences present neither the polyadenylation
signal nor the poly(A) tail characteristic of
mRNA molecules. This is, indeed, the case for
the 336 base pair clone which starts with the
5'-TACAACGAGG-3' primer (table 1). The
sequence ends with 10 bases (5'-
CCTCGTTGTA-3"), of which the comple-
mentary sequence is palindromic (3'-
GGAGCAACAT-5") to the 5'to 3' primer. The
lack of added A at the 3' end of cDNA
fragments detected by differential display is a
well documented fact.'" Because this fragment
was lacking the poly(A) tail, we examined the
amino acid sequences of all three possible
reading frames but did not find homologous
sequences in the protein database. Additional
3' amplification was accomplished by one-
sided PCR. The result displayed the stop
codons as well as the poly(A) signal of the
mRNA. GenBank database comparison was
repeated, but again revealed no identity with
human gene sequences. This finding suggests
that the fragment differentially expressed in
laryngeal and floor of mouth carcinoma cells
represents a novel gene. Additional analyses,
including protein expression studies in bacte-
rial expression systems, are in progress to
obtain further information regarding the func-
tion of this selectively expressed transcript.

This study was supported by a grant from the Cancer Society of
Schleswig-Holstein, Germany.
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