
deal is we can pick any peak in that
spectra and show where the distri-
bution of that type of protein is
across the entire slide. So it is real-
ly like doing a thousand immuno-
histochemistries at once, by a dif-
ferent technique.”

Dr. Jensen suggests roughly a
five-year time frame for the trek to-
ward clinical applications. 

“If we identify a select number of
proteins whose expression patterns
turn out to be crucial . . . if we can

develop standard antibodies against
them, then we can apply the tech-
nology more quickly to the clinic,”
he says. “Ideally, what would hap-
pen later on is that the technology
Richard is developing would be suf-
ficiently advanced so that we can do
this imaging on more of a real-time
basis.” Now, scanning an entire slide
is an overnight enterprise, which
will hardly make it the workhorse of
frozen section analysis.

In five to 10 years, “I can see a sit-
uation where you cut a frozen sec-
tion, you analyze it in this scanning
mass spec device, and you could

literally generate a
tremendous amount
of information before
the patient’s even off
the table,” Dr. Jensen
says. “Diagnosis and
prognosis and perhaps
even ways to select
chemotherapy.”

The technology is
alluring in its relative
simplicity, he says.
“Essentially, all you re-
ally need to do is cut a
good-quality frozen
section, spray on a ma-
trix material, and
mount it in the ma-
chine. Basically, every-
thing else is just push-
ing a button, and it
generates data.” 

Certainly the tech-
nology will need to
advance. “But it’s not
like there’s a huge
technical hurdle,” says
Dr. Jensen “It will just
be incremental ad-
vances in computing
power and optics,
those sorts of things.”

It can certainly be done, says Marvin
Vestal, PhD, scientific fellow at

Applied Biosystems, one of the com-
panies that is collaborating with Dr.
Caprioli.

“Some aspects of the mass spec-
trometer will undoubtedly have to
be modified and refined, to make it
into something people can use more
practically,” he says. “We haven’t
accomplished that, but we’re see-
ing what would need to be done if it
turns out that this really is an ap-

plication a lot of people would want
to use.”

The most obvious challenge is to
obtain data at a higher rate. Says Dr.
Vestal: “If it takes a year to map a
few centimeters of tissue, that’s not
acceptable. If it takes a few seconds,
then it’s very acceptable. The truth is
probably somewhere in between.”
The most advanced MALDI mass
spectrometers run the laser at 200
Hz, which translates into 200 pulses
per second. “We can get a good spec-
trum every second or every few sec-
onds,” says Dr. Vestal. “But you may
want to do 10,000 or even a million
spectra to get a complete image, so
these rates are clearly not satisfactory
for everyday use.”

As the technology evolves, its ap-
peal will grow. “Mass spectrometry
is a totally foreign and alien tech-
nique as far as most people are con-
cerned,” he continues. “But if all
you have to do is prepare a sample
on a slide and insert it into the in-
strument—which is what Dr. Capri-
oli is doing—and then let the in-
strument do its work, without hav-
ing to intervene, then it will be quite
acceptable.”

Indeed, mass spectrometry is
heading in that direction anyhow,
he says. “So if the incentive is there
to use it the way Richard is using it,
then we will certainly find a way to
overcome whatever hurdles we
need to.”

Though Dr. Vestal is careful to note
that his company has not decided
flat-out to commercialize this method,
no one is backing away from it, either.
“It could have a great future.” ■■

Karen Titus is CAP TODAY contribut-
ing editor and co-managing editor.
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Imaging mass spectrometry

The top panel is a representative survey mass spectrum obtained from a
rat brain section. The bottom nine images show the optical image of the
section along with the spacial distribution of selected mass signals from
the spectrum depicted as pseudo-color images with white representing
the highest protein concentration and purple the lowest. 

Figure courtesy of Pierre Chaurand, PhD, Vanderbilt University
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