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While medical breakthroughs have drastically boosted human resilience to environ-
mental challenges, the fragile nature of the human body makes it highly vulnerable to
evolving disorders and changing avenues of pathogen attacks. Although we celebrate the
impressive progress that has been made in medicine, the reality of successes in treating
major human diseases, such as cancer and neurodegenerative disorders, remains grim
with limited therapeutic options and emerging infection diseases that constantly test the
limits of our human and medical capabilities. These challenges demand innovative strat-
egies to integrate our accumulated wisdom with rapidly advancing science to discover the
next generation of efficacious and safe medicines to expand the medical arsenal. Lixin
Zhang and Arnold Demain present a timely book that assimilates multidimensional sub-
ject matter of microbial resources, drug discovéry, compound library construction, high
throughput screening, and synthetic biology and genomics approaches, into one unified
theme to promote microbial natural product-enabled new medicine discovery and devel-
opment.

Advances in our enhanced understanding of nature and society have revealed the
ever evolving interaction, and mutual dependency, between humans and microorgan-
isms. This book highlights the exceptional value of leveraging the diverse nature of the
microbial world to decorate biological chemical space that is essential for effective drug
discovery. It is especially important and timely when we gain critical insights into dis-
ease biology that exposes an increasing number of promising biological targets for devas-
tating diseases. Although chemical space is vast, natural products have the intrinsic ad-
vantage of being biologically relevant. However, some of the challenges for natural prod-
uct-based drug discovery are the limited amount of such resources and the potential dam-
age to environment upon harvesting these resources. Microbial natural products over-
come these obstacles, and offer not only highly desired chemical diversity, but also un-
paralleled renewability. Coupled with powerful synthetic biology and genomics-based ap-

proaches, microbial natural products enable the generation of large-scale chemical col-



lections with broad structural coverage. Such high-quality natural product compounds
are expected to accelerate the interrogation of ever expanding disease-related biological
targets for chemical tool discovery and chemical lead development.

The value of a chemical library is determined by the number of true chemical leads
discovered. High-quality chemical modulators may be used as highly specific tools to
probe biology for chemical biology investigations and as leads for drug discovery. This
book also offers general guidance for high throughput screening and provides practical
approaches for new agent discovery. These useful techniques may serve as gateways to
the discovery of new chemical leads from microbial sources.

Global readers have enjoyed this book since its initial publication in English. T am
delighted that the Chinese version will be published, which is expected to further expand
its impact to benefit the broad chemical biology and drug discovery scientific communi-
ty. I hope that this comprehensive book will serve as a catalyst to accelerate the effort to
leverage ‘ microbial resources’ to expand biologically relevant chemical space to discov-
er probes for chemical biology and leads for novel therapeutic development to improve

human health.

Haian Fu

President-past (2012 -2013)

The International Chemical Biology Society
Professor and Director

Emory University Chemical Biology Discovery Center
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