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LETTERS TO THE EDITOR

To the editor—Breakpoint variation and
the resulting fusion type heterogeneity
are characteristic of the Ewing tumor-as-
sociated EWS–FLI1 gene rearrangement.
Sanchez-Prieto et al. report high efficiency
induction of EWS–FLI1 recombination in
a variety of cell types by adenovirus E1A
(ref 1). To our surprise, only a single fu-
sion transcript type (type 1 or type 2) was
found in individual E1A transfections,
instead of the expected polyclonal re-
arrangement. To characterize the E1A-in-
duced gene fusions in more detail, we
sought to repeat the experiments de-
scribed by Sanchez-Prieto et al.

Adenovirus 5 E1A was expressed from a
CMV promoter in HeLa cervix carcinoma
cells, a human fibroblast cell line and a
neuroblastoma cell line after lipofection.
Transfection efficiencies were approxi-
mately 2%, 4% and 80%, respectively. We
used a one-tube nested PCR approach ca-
pable of identifying one EWS–FLI1-ex-
pressing cell in a total of 106 cells6 to
screen for expression of the Ewing tumor
specific gene rearrangement 70 hours
after transfection. No EWS–FLI1 transcript
was detectable in any of the transiently
E1A-transfected cells, although E1A ex-
pression was confirmed.

Next, we studied HEK293 human em-
bryonal kidney cells immortalized with
adenovirus 5 DNA and a subclone of this
cell line EcR293 obtained from two differ-
ent commercial sources (ATCC and
Invitrogen), for which a common origin
could be confirmed by microsatellite

analysis. Although Sanchez-Prieto et al. re-
ported that HEK293 cells carry and express
an EWS–FLI1 type 1 rearrangement, we
were unable to detect the presence of the
gene rearrangement on Southern blot
analysis of genomic DNA (a piece of evi-
dence lacking from the study by Sanchez-
Prieto et al.); nor could we identify
expression of an EWS–FLI1 chimeric RNA
by northern blot analysis, by RT–PCR
using the conditions applied by the au-
thors, or by single-tube nested PCR.
Furthermore, the EWS–FLI1 protein was
undetectable on western blots probed with
an FLI1-specific polyclonal antibody7. In
contrast, all Ewing tumor cell lines studied
in parallel, tested positive for EWS–FLI1
using all the methods described herein.

Finally, we tested 27 Ewing tumor cell
lines and 19 primary Ewing tumors with
established EWS–FLI1 expression for the
presence of adenovirus 5 E1A DNA/RNA
by RT–PCR. None of the samples pro-
duced positive results.

In summary, we were unable to confirm
an association between adenovirus E1A ex-
pression and the oncogenic EWS–FLI1
gene rearrangement, either in Ewing tu-
mors or in any other cell type tested. Thus,
there is no evidence for a major role of viral
genes in the generation of Ewing tumors.
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E1A and the Ewing tumor translocation
To the editor—In the September issue of
Nature Medicine, Sanchez-Prieto et al.1 re-
ported that the adenoviral E1A protein in-
duces the EWS–FLI1 rearrangement
specific to Ewing tumor2 in a variety of
human cells. These results led to the pro-
posal that EWS–FLI1 expression may be
important for the transforming properties
of E1A, a protein already known to inter-
fere with cellular pathways relevant to
oncogenesis, such as those controlled by
p53 and Rb. They also raised the revolu-
tionary hypothesis of the Ewing tumor
being of viral origin.

We have attempted to reproduce these
results using HEK and HEK293 cells from
various sources. Surprisingly, although
HEK293 cells, in contrast to parental HEK
cells, express high levels of both 289R and
243R isoforms of E1A, the EWS–FLI1 pro-
tein could not be detected in any of these
cell lines. Moreover, the highly sensitive
RT–PCR method did not detect an
EWS–FLI1 fusion transcript.

We also note discrepancies in the fig-
ures presented by the authors. In Fig. 1
(ref. 1), the established HEK293 cell line
expresses a type 1 EWS–FLI1 fusion tran-
script. Conversely, Fig. 2c and d indicate
that this same cell line expresses a pro-
tein and a fusion transcript of the same
molecular weight as that of the RDES cell
line known to have an EWS–FLI1 type 2
RNA and protein3. The authors claim
that the different sizes of the EWS–FLI1
proteins or cDNAs found throughout the
manuscript are linked to different retro-
viral infections and correlated with the
variety of fusion transcripts found in
Ewing tumors4. Although this explana-
tion may be relevant for the results ob-
tained with retrovirally infected IMR90
cells, it does not account for the estab-
lished HEK293 cell line.

Being familiar with fluorescence in situ
hybridization of Ewing cells and having
provided the authors with the cos1D1 and
cosG9 cosmids5 (as mentioned in their ac-
knowledgments), we believe that the re-
sults of Fig. 3 are inconsistent with a
t(11;22) translocation. In Fig. 3a, only one
derivative chromosome is seen, whereas
two would be expected. More strikingly,
Fig. 3b shows a chromosome hybridizing
with both a centromeric chromosome 11
probe and the cosG9 chromosome 22 cos-
mid; this is therefore suspected to be a
der(11) chromosome. However, as the
cosG9 cosmid lies proximal to the translo-

cation breakpoint region on chromosome
22, it is always localized on the der(22)
and never on the der(11) chromosome in
the case of a Ewing t(11;22) translocation.

We cannot rule out the possibility that
some E1A-expressing IMR90 or HeLa cells
may occasionally present an EWS–FLI1 fu-
sion, as we have not studied these cells.
However, we would like to emphasize that
the presence of an EWS–FLI1 fusion is not
a characteristic of the type 5 adenovirus-
transformed HEK293 cell line. We can
therefore conclude that the generation of
the t(11;22) translocation does not neces-
sarily follow transformation with E1A.
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We will publish a response from
Sanchez-Prieto et al. in the January

2000 issue...Ed.
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