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Preface 

 
 

In life sciences, molecules are categorized into biological 
macromolecules (protein, DNA, RNA etc.) and small mol-
ecules (neurotransmitters, vitamins, drugs, natural products, 
water etc.). The main methodology of chemistry for life 
sciences is using chemical techniques and tools to explore 
and manipulate the functions of biological macromolecules. 
This methodology can be traced back to Wöhler’s synthesis 
of urea from “inorganic” compounds in 1828. Today, we 
realize that chemistry can advance a molecular understand-
ing of biology, and the harnessing of biology can advance 
chemical knowledge as well [1–4]. Chemicals are widely 
used as probes to investigate biological functions [5–7]. 

The completion of the human genome project has boost-
ed the developments of chemical biology, chemical ge-
nomics, proteomics, metabolomics, medicinal chemistry, 
synthetic biology, and other interdisciplinary studies. The 
key is to understand structure based bio-molecular interac-
tions and transformations. The chemistry of life sciences 
involves the construction of networks to map the diversity 
of biological macromolecules and small molecular diversity 
as well. 

In this special topic, a number of active researchers in 
this field have been invited to outline their recent progresses. 
Many drug targets are G protein coupled receptors (GPCRs). 
One of important GPCR groups is Muscarinic acetylcholine 
receptor (mAChR) family, which plays crucial roles in var-
ious physiological functions and pathophysiological pro-
cesses. Dr. Chen and his group [8] are known for the dis-
covery of mAChR modulators. In their review paper, the 
mAChR modulators derived from natural toxins and diverse 
interaction modes are outlined. Dr. Wang at University of 
California in Davis discussed the structural complexity of 
GPCRs and their interaction modes with the ligands [9]. 

G-quadruplexes (also known as G-tetrads or G4-DNA) 
are potential drug targets, which are being taken note of by 
scientists in the fields of drug discovery. Dr. Huang and her 
group [10] have made significant achievement in discover-
ing new ligands for these targets, and their mechanisms of 
actions. Here they summarize recent progress on discover-

ing G-quadruplex ligands from natural products. 
Three articles report on molecular simulations and 

chemoinformatics applied in predicting or classifying bio-
active compounds. Dr. Yan and her colleagues [11] report 
their work on classification of hERG potassium ion channel 
blockers with support vector machine approach; Zhang and 
colleagues [12] report their work on predicting hiCE inhib-
itors based upon pharmacophore models derived from the 
receptor and its ligands; and Dr. Liao [13] describes the 
diverse evolution and Polo-like kinase 1 inhibitors. 

One of the bottlenecks in drug innovation is to acquire 
new and diverse small molecule scaffolds.  

Three articles outline the progresses on seeking new bio-
logical small molecule agents by biological or chemical 
syntheses, and extraction from traditional medicine. Dr 
Sun’s group [14] gives a perspective on the biosynthesis of 
tetronate antibiotics; Dr. Zhou [15] at Shanghai Jiao Tong 
University outlined a privileged small molecule scaffold for 
antifungal, antibacterial, antiviral, anti-parasite, and    
anti-inflammatory activities; Dr. Zhou and colleagues at [16] 
Soochow University review natural products derived from 
lycorine (traditional Chinese medicine) and their biological 
functions. PubChem is a well-known chemical compound 
database providing information on the biological activities 
of small molecules, and is organized as three linked data-
bases (PubChem Substance, PubChem Compound, and 
PubChem BioAssay) within the NCBI's Entrez information 
retrieval system. Since it was released in 2004, PubChem 
has become one of the most important resources for re-
search in life sciences. Drs. Bryant, Wang and colleagues 
[17] have described the PubChem information system to 
help researchers to discover agents with novel biological 
functions.  

Chemistry for Life Sciences has a broad spectrum of ar-
eas. It is impossible to cover all of them in this special topic 
with ten articles. By reviewing these articles, we hope the 
readers can get a picture of this booming discipline. 

We highly appreciate Editors Dr. Xiaowen Zhu and Dr. 
Xuemei Zhang for their continuing supports to us in organ-
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izing and editing this issue. Dr. Qiong Gu has dedicated a 
lot of time on processing the submissions for this issue. We 
are grateful to all the authors for their supports. We appre-
ciate any comments and suggestions from the readers.  

 
Jun Xu (Sun Yat-sen University) 

Arnold T. Hagler (University of Massachusetts, Amherst) 
August 10, 2013 
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