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Chemical genomics: what will it take and who gets to play?
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What is chemical genomics?
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The advantages and limitations of chemical
genetics
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Abstract

Chemical genomics requires continued advances in combinatorial chemistry, protein biochemistry,
miniaturization, automation, and global profiling technology. Although innovation in each of these
areas can come from individual academic labs, it will require large, well-funded centers to integrate
these components and freely distribute both data and reagents.
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From chemical genetics to chemical genomics
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The design approach
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The diversity-based approach
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Figure 1
An overview of small-molecule screening, as carried out at the Harvard Institute of Chemistry and Cell Biology. Small-
molecule libraries are prepared by split-pool synthesis on large polystyrene synthesis beads. The beads are then arrayed, one
per well, into 384-well plates. Following cleavage from the beads, the compounds are resuspended in solvent and transferred
into empty 384-well plates to yield stock solutions. At this point, minute amounts of the compounds can either be introduced
robotically into microtiter plate assays or printed robotically onto chemically derivatized glass slides to produce small-
molecule microarrays.

Split-pool library
of small molecules

on polystyrene beads Stock solutions of compounds

• Array beads (1 bead per well)
• Cleave compounds from beads
• Resuspend compounds in solvent

Microarray
compounds

Small-molecule microarrays

Pin-transfer compounds

Microtiter plates

• Purified proteins
• Whole cells
• Multicellular organisms

• Whole proteome screening
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