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SAN DIEGO, Calit.—Every vyear
about this time scientists and analysts
alike try to get a feel for the size of the
DNA probes market. Today’s fortune
tellers may be a bit more reliable
than their predecessors, their vision
tempered by the reality of 1988’s $25-
million DNA probes market and a
decade’s experience with the limita-
tions of probe-based technologies.
Past problems with probe sales have
stemmed from regulatory delays,
high production costs, problems in
standardizing assay formats, and
competition from immuno-based de-
tection systems.

Skepticism in the face of soothsay-
ing is healthy—but industry insiders
aren’t gun shy. Speaking at the two
latest DNA probes meetings spon-
sored by Communitech Market Intel-
ligence (Yorktown Heights, NY) and
the American Association of Clinical
Chemistry (AACC, Washington, DC),
Richard Taylor, manager of applied
biotechnology at Arthur D. Litte
(ADL, Cambridge, MA) predicts total
DNA probe sales will grow to §100
million by 1995. Participants predict-
ed that the first automated DNA
probe-based analyzer would be on the
market in two to five years. And
Charles Cantor, director of the Hu-
man Genome Center at Lawrence
Berkeley Laboratory (Berkeley, CA),
reminded the audience of market op-
portunities stemming from sequenc-
ing the human genome, which he
estimates will happen within 15 years.

Probe cost is the limiting factor for
implementing the current, polymer-
ase chain reaction (PCR)-based strate-
gies for the genome project, says Can-
tor. He thinks that chromosome walk-
ing by conventional methods or
inverse PCR is the way to get the most
information from DNA. Both meth-
ods rely on synthesizing new probes
as you go further along the DNA,
which requires synthesizing 10 per-
cent of the three billion base pairs in
the human genome. “At $10 a base,
this would cost $3 billion just on
probes,” said Cantor. “The major
need is getting the costs of probes
down.”

While it is easy to be swept away by
the hype inspired by the genome pro-
ject—like predictions that the face of
medicine will change since disease
diagnostics will be individualized—it
is sobering to remember that manu-
facturers aren’t pushing too hard to
develop automated clinical DNA-

based analyzers, except perhaps for |

infectious disease detection. “A diag-
nostic test without a therapeutic

doesn’t really have a market,” said
Edward Chait, a sales manager for
DuPont (Wilmington, DE).

Yet researchers are forging ahead,
developing systems for nonisotopic
detection, homogeneous assays, and
automation. More efficient, cost-
effective diagnostics still are needed
in the clinical setting.

ADL’s Taylor was particularly fond
of developments in dual-probe ho-
mogeneous liquid assays as a step
towards eventual automation—even
though its sensitivity is only 500,000
targets. In this type of system, two
probes that hybridize to one target
are labeled, with two different fluo-
rescent dyes—fluorescein and rhoda-
mine. When the two probes hybridize
to the target, the emission of fluores-
cein excites the emission of rhoda-
mine. Each alone emits a certain col-
or; together they emit a different one.
“All this works within two minutes, in
the same tube, with two [reagent]
additions,” said Taylor.

Jeffrey Chamberlain of Baylor Col-
lege of Medicine (Houston, TX) de-
scribed his success with multiplex
PCR analysis in detecting deletions
associated with Duchenne’s muscular
dystrophy (DMD). “Doing PCR on
0.5 ug of DNA, with 18 selected
primers and 23 cycles, we can see
whether there is a whole or partial
deletion in the patient on a three-
percent agarose gel,” he said. “It
takes only five hours to do.” Cham-
berlain also set up PCR to study du-
plications in the locus, and carrier
detection in females since DMD is an
X-linked recessive allele. By fluores-
cently labeling PCR primers and put-

ting the reaction products on an Ap-’

plied Biosystems’ (Foster City, CA)
370 automated sequencer, he was
able to detect gene dosage by the size
of the fluorescent peaks. Future mul-
tiplex analyses will allow detection of
mutations in many loci.

Chamberlain also screened for
point mutations by chemical mis-
match cleavage. In this technique,
known amounts of labeled PCR-am-
plified products from DMD patients
were hybridized with control wild-
type DNA. Osmium tetroxide and
hydroxylamine detect single mis-
matches in the hybrids, and in the

presence of piperidine cleave the hy- |

brid. The products of the cleavage

reaction are run on a gel. Competitive |

oligo PCR priming is another tech-
nique that allows detection of point
mutations. In this case, amplification
depends on the ability to prime at a
polymorphic base. ~—Robin Eisner
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