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Drug discovery is the product of concerted effort of diverse technical areas ranging from bench to bed.
Innovative genomic and proteomic researches have unveiled numerous new genes and proteins with close
relationship to various human diseases. Thanks to this progress, the bottleneck in new drug discovery is
rapidly moved from “target discovery” to “lead discovery”, and much effort is being made to speed up the
translation from the basic discovery in bench to clinical application. In this presentation, a few examples will
be addressed that link basic genomic research to drug development. We have been studying the functional
importance of “sub-proteome” mediated by human aminoacyl-tRNA synthetases (ARSs) and their
interacting factors (recent reviews 1-3), and trying to find pathological relationship of these factors to various
human diseases such as cancer, autoimmune and metabolic diseases. Interestingly, ARSs are not only the
enzyme essential for protein synthesis but also play crucial regulatory roles in diverse biological processes
such as apoptosis®, ribosome biogenesis’, angiogenesis® and inflammation’ (Table 1). In addition,
ARS-interacting factors showed pleiotropic activities. Among these factors, we have identified that AIMP1

(also known as p43) is secreted to work as a cytokine with complex activities. Since AIMP1 induces

Table. 1 Diverse activities mediated by human aminoacyl-tRNA synthetases and their interacting factors

Name Activities References
QRS (Glutaminyl-tRNA synthetase) Anti-apoptosis 4
MRS (Methonyl-tRNA synthetase) rRNA synthesis 5
KRS (Lysyl-tRNA synthetase) Inflammatory cytokine 7
KRS (Lysyl-tRNA synthetase) HIV assembly 12
KRS (Lysyl-tRNA synthetase) Transcription control 13
YRS (Tyrosyl-tRNA synthetase) Pro-angiogenic cytokine 14
EPRS (Glu-prolyl-tRNA synthetase) Translational silencing 15
WRS (Tryptophanyl-tRNA synthetase) Anti-angiogenic cytokine 16
AIMP1 (p43) Angiogenesis 8
AIMP1 (p43) Inflammation 17
AIMP1 (p43) ‘Wound healing 9
AIMP2 (p38) Lung cell differentiation 10
AIMP3 (pl8) Tumor suppressor 11
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apoptosis on endothelial cells, it is being developed as anti-angiogenic cancer drug (ref. 8 and data not
shown). In contrast, it stimulates proliferation on fibroblasts, which is useful for wound healing therapyg. We
also found AIMP2 (known as p38) as a novel tumor suppressor, especially playing a critical role in lung
cancer (ref 10 and submitted). AIMP3 was also determined to be a tumor suppressor involved in DNA repair
process responding to DNA damage'’. The aberrant expression pattern or loss of activities was frequently
detected in various cancer patients. Using these factors as the target, drug screening systems were designed to
select the compounds that could restore their normal expression or activities, and nearly 10,000 different
microbial and synthetic products were screened. Some of these compounds restored the target tumor
suppressor activities and suppressed the tumor progression in vivo with no cellular or systemic toxicity. The

selected compounds are modified to optimize their drug efficacy and pharmacological behavior,
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