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ABSTRACT Gastric cancer in young adults is one of the most mortal neoplasms and is char-
acterized by histopathological features of poorly differentiated type and infiltrative growth. How-
ever, very little is known about the genetic mechanisms of this malignant tumor, which is difficult to
analyze due to the proliferation of scirrhous stroma. The aim of this study was to apply an im-
proved representational difference analysis (RDA) in order to identify the genetic alterations in
gastric cancer of young adults. To monitor the efficiency of RDA, mouse DNA fragment was added
to a tester prepared from the genomic DNA of gastric cancer of a 24-yr-old woman, at the rate of a
single copy per haploid genome (efficiency-monitored RDA (EM-RDA)). The difference products
were analyzed by Southern blot with the mouse DNA as a probe. The real difference products, other
than the mouse DNA, were subcloned and sequenced. As a result, added control DNA fragments
were sufficiently amplified through 3 rounds of subtraction and the high efficiency of the subtraction
was confirmed. Another two difference clones were identified as DNA fragments of Epstein-Barr
virus (EBV). The existence of EBV in the gastric cancer cells was proved by EBV-encoded small
RNA 1 in situ hybridization. In summary, efficiency-monitored RDA was demonstrated to raise the
reliability of RDA. Furthermore, this method successfully contributed to the detection of EBV in
the gastric cancer of a young woman. (Received December 1, 1997 and accepted January 8, 1998)
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Fig. 1 The schema of efficiency-monitored RDA.
BamHI restriction endonuclease fragments of
genomic DNAs are shown in boxes with both
cohesive ends. To evaluate the subtraction
efficiency, the target fragment for monitoring
(shown in boxes filled with oblique lines) was
added to the tester at the rate of a single
copy per haploid genome. After RDA, if the
target fragment for monitoring was amplified
in the difference products, a high sensitivity
and efficiency of subtraction was guaranteed
and other real difference products (shown in
boxes filled with dots) were further analyzed
with confidence.
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Fig. 2 Efficiency-monitored RDA with the scirrhous
gastric cancer of the 24-yr-old woman.
(A) One ug of each RDA product was
electrophoresed in 1.59% agarose gel. The
tester (lane TA) and driver amplicons (lane
DA) showed similar smear bands in the range
of around 0.7kbp to 3kbp. After three
rounds of subtraction, the 3rd difference
product (lane 3rd) showed two distinct
bands.
(B) Southern blot analysis of RDA products
was performed with the target fragment for
monitoring as a probe. On the lane of the
difference products, strong signals of 450 bp
were shown. The signal intensities were
much stronger on the lanes of later round
products.
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Fig. 3 Dot blot analysis of the 3rd product with target fragment for monitoring as a probe (A) and difference

clone 2A8 (B) and 1D1 (C) as probes.

(A) One hundred ten recombinant clones of the 3 rd product were isolated and the inserts were amplified

by PCR with T3/T7 primer.
manifold.

The amplified inserts were blotted onto nylon filters with a 96-well suction
In 110 randomly selected clones, the target fragment hybridized to 34 clones.

(B, C) Seventy six clones selected with the exception of target clones were blotted onto nylon filters.
Clone 2A8 (shown in B) and 1D1 (shown in C) had respectively hybridized to 25 and 11 clones.
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Fig. 4 Southern blot analysis of tester (lane T) and
driver (lane D) genomic DNAs with real
difference products, 2A8 and 1D1 respectively,
as probes. Genomic DNAs of the tester and
the driver were digested with BamHI, and
4 ug of each DNA sample was electrophor-
esed in 0.99% agarose gel. The clones 2A8
and 1D1 showed the band of about 0.5 kbp
and 1kbp respectively, on the lane of the
tester only.
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Fig. 5 Representative sequence data of the clone 2A8 (A) and 1D1 (B).

GAAATTGAA 137189

Obtained sequence of each difference

clone is shown in the lines named “2A8” or “1D1”, and compared sequence of EBV genome is shown

in the lines named “ EBV 7.
ment.

The total length of EBV genome was 172,281 bp, as reported previously'®.

The numbers of both ends in each line showed the positions in each frag-

Homology search of

clone 2A8 and 1D1 revealed that both clones whose identities were respectively 94% in 2A8 and 93% in
1D1, were almost identical to the DNA fragments of EBV genome.
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Fig. 6 The positions of clone 2A8 and 1D1 in EBV
genome. The BamHI restriction sites of
EBV genome!'® are shown in the straight lines
within the lane enclosed by double circles.
The position of each clone is shown in the
wedge-shaped mark. As a result of the
homology search, 2A8 and 1D1 extended from
the region of EBNA3C to BZLF2, and from
the non-coding region to BCRF1I, respectively.
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Fig. 7 Hematoxylin and eosin staining (A, B) and EBERI in situ hybridization (C, D) of the formalin fixed
paraffin embedded specimen of the gastric cancer analyzed by EM-RDA.
(A, C) In the low-power magnification (x40), positive signals of EBER1 were shown in every car-
cinoma cell which invaded the submucosal region, but not significantly in the normal mucosa.
(B, D) In the high-power magnification (x200), cancer cells showed diffuse distribution with rich fibers
and infiltrating lymphoid cells in the stroma, and positive signals of EBERI were shown only in the
nuclei of carcinoma cells.
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