
NEW VOICES IN CHEMISTRY

A
s molecular-level under-

standing and control extend
from angstroms to ever-larger
length scales, the chemical
enterprise accelerates its

move into areas of science that are quite
distinct from each other. At the interface
of chemistry and biology, the future will be
more collaborative and rich in informa-
tion as a result of the staggering reinvigo-
ration of measurement science. Modern-
ization of education and research at our
nation’s universities will require
that administrative structures sig-
nificantly alter curricula and insti-
tutionalize more mesoscale opera-
tions through massive teamwork.
What will assistant professors in
the chemical sciences face 25 years
from now as they recruit and train
a suitable work force to help
achieve our future technological
expectations?

As chemistry, biology, and engi-
neering departments increasingly
find themselves sharing areas of
common ground, the restructuring
of collaborations among these units
on the campus of the future should
instill more interdisciplinarity.
With universities hungry to jump-
start new initiatives (for example,
for systems approaches to biology),
young combinatorial, materials,
and bioanalytical chemists should
be mindful of the implications of the
mesoscale mantra. New hires should be
clear about the expectations on them and
any potential limitations to their individu-
ality. Junior contributions to coauthored
work will require extra consideration during
internal tenure evaluations and external
award nominations. Given the cost of these
large-scale ventures, with a likely increase
in industrial involvement, assistant profes-
sors should also be assured that a “no strings
attached” policy is on the books.

Over the next few decades, chemistry
and chemical engineering departments
will find increased competition for qual-
ity students and campus resources as more

departments such as bioengineering (and
new ones) increasingly address molecular-
scale phenomena. This situation means
we must remain dynamic while still teach-
ing many classical undergraduate courses. 

My own course in junior-level instru-
mentation is an opportunity to share an
example of this dynamism. I used the last
section to survey two main themes of
bioanalysis in the 1990s: large molecules
and multiplexing. In this section I illus-
trated, without much course develop-

ment, that new career opportunities exist
and that much of the recent technologi-
cal excitement is in the purview of
chemists. A more forward-looking strat-
egy would involve offering to upperclass-
men several tracks of specialization—
such as computational chemistry or
chemical biology—that reflect our evolv-
ing field; this evolution would make a
chemistry major more attractive. Imple-
mentation of these tracks will require the
development of new courses and changes
in the formal requirements for a baccalau-
reate in chemistry as accredited by the
American Chemical Society.

Excitement surrounding the applica-

tion of DNA microarrays, chemical
genetics, and proteomics to general goals
such as molecular-level bioengineering,
disease diagnosis, and even global under-
standing of cells can affect the position-
ing of young research programs. To avoid
a total dependence on large-scale data col-
lection and collaborative contextualiza-
tion of results, young investigators may
decide to partition their resources
between hypothesis-driven science and
discovery science. For example, in my
field of biological mass spectrometry, I
am using both modes of research. In the
discovery mode, we are implementing a
“top down” philosophy of protein analy-
sis on a proteomic scale to find novel cova-
lent modifications and efficiently moni-
tor the post-translational logic of cells.
Complementing this method are more
targeted studies (using Fourier-transform
mass spectrometry) of nonribosomal pep-

tide biosynthesis and solution-
phase H/D exchange with readout
at single-amide resolution.

Despite the departmental re-
structuring and my caveats for jun-
ior faculty to accompany future
change, I believe that a sense of op-
timism should prevail among
chemists, who will be well posi-
tioned to make key contributions
at the interfaces with biology and
engineering. Conveying this opti-
mism more clearly to undergradu-
ates will ensure that we solidify and
broaden our central role at the uni-
versity of the future. Major eco-
nomic downturns and swings of
national policy notwithstanding,
young professors should anticipate
a nurturing environment, benefit-
ing from senior advice and meso-
scale resources but also enjoying the
freedom to follow personal visions.

Although few people can clearly pre-
dict coming developments to be reviewed
both in these pages and on the occasion
of ACS’s 150th anniversary, we certainly
can expect excitement about science and
technology—with much of the surround-
ing technical discussions raging in an
enriched, highly recognizable language of
chemistry.
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DUAL STRATEGIES Kelleher (left), shown with
graduate students Andrew Forbes and Leah Miller,
manages to combine both hypothesis-driven and
discovery science in his work in biological mass
spectroscopy.


