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only if the clinical scenario doesn’t fit the result,” Dr.
Lindeman says. His argument for limited mutation
analysis is that it is cheaper, faster, and more sensitive
than complete sequencing. On the other hand,
looking for only two mutations makes it impossi-
ble to find mutations that are not yet known. “In the
past year we found two new mutations we had not
known about, both associated with resistance,” Dr.
Lindeman says. “I believe that someone should
o ffer full sequencing.” But perhaps not all labora-
tories need to do so. 

An alternative to both full-sequence analysis
and focused mutation assays is denatured high-per-
formance liquid chro m a t o g r a p h y, or DHPLC. In this
method, instead of looking for individual mutations,
one screens for whether any EGFR mutation is
p resent. In DHPLC, DNAf rom the EGFR gene is de-
n a t u red so that the individual strands are sepa-
rate. If only normal cells are present, when the
D N Ais cooled the strands will reanneal to their orig-
inal partners, forming normal duplexes. But a mix-

t u re of normal cells carrying no point mutation
and tumor cells bearing a point mutation will form
h e t e roduplexes, which separate on HPLC. Het-
e roduplexes can be isolated from the chro m a t o g-
raphy column and analyzed for mutations. “Wi t h
this technique we can screen out all normals,” Dr.
Lindeman says. “If we find a mutation is pre s e n t ,
we can go back and try to identify it.” 

Another advantage of DHPLC is that it is suitable
for mixed samples. “Many biopsy samples we get
a re heterogeneous,” Dr. Lindeman says. “For se-
quencing, I spend my time manually dissecting
these slides to enrich the population for tumor
cells, since you need at least half tumor cell DNAo r
you will have trouble finding mutations. So I have
to dissect with a razor and a steady hand.” With DH-
PLC this is not necessary. In his talk, Dr. Linde-
man showed Transgenomics’ Wave pro c e d u re for
DHPLC of the EGFR gene. On that slide he had this
footnote: “I have no conflict to report, other than that
I am torn between wanting to continue to off e r

this test and not wanting to spend the rest of my life
scraping tissue off glass slides.” 

D r. Murphy agrees it may turn out to be pre f e r-
able to use a scanning technique such as het-
e roduplex analysis and then do limited sequencing
for positive samples. “Many techniques are cheap-
er and have higher throughput than sequencing,”
she says. “But they are not 100 percent  sensitive.”
On the other hand, sequencing does not achieve its
potential high sensitivity if the sample is too het-
e rogeneous. 

D r. Lindeman cited other aspects of the debate
over methodology. A g roup of investigators at the
University of Colorado Health Sciences Center,
D e n v e r, has published data on gene amplification
suggesting that increased EGFR gene copy number
assessed by fluorescence in situ hybridization may
also predict response to erlotinib (Hirsch FR, et al.
J Clin Oncol. 2005;2 3 :6 8 3 8 –6845). To make things
even more complicated, a group at the University
of To ronto has reported that it was unable to veri-

fy the predictive value of either se-
quencing or FISH (Tsao MS, et al. N
Engl J Med. 2005;3 5 3 :133–144). The
authors wrote, “Among patients with
non-small-cell lung cancer who re c e i v e
erlotinib, the presence of an E G F R
mutation may increase re s p o n s i v e n e s s
to the agent, but it is not indicative of
a survival benefit.” 

Methodological diff e rences may ex-
plain the discrepant findings of the
To ronto group. For instance, they used
laser capture microdissection and
found many mutations never before
described. “We haven’t seen that,” Dr.
Lindeman says. “A re they selecting
very small subclones within tumors
that may have secondary mutations
at a very low frequency?” he wonders.
Another possible explanation is artifact
of PCR, which can occur in small sam-
ples  pre p a red by laser capture mi-
c rodissection. “Because of these pos-
sibilities, particularly when a novel
mutation is detected, I think it’s im-
portant to confirm all positive re s u l t s
b e f o re making a clinical re c o m m e n-
dation,” he says. All positives are con-
firmed in Dr. Lindeman’s laboratory. 

D r. Berg re i n f o rces the importance to
pathologists of these methodological
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New inhibitors x and y,
now under development, block PI3K,
a new target that is an intermediate
between the cell surface receptor
EGFR and downstream pathways

to growth and survival. 
(Courtesy of Kathleen Murphy, PhD.)

Two investigational inhibitors of PI3K


