Careers in Chemical Informatics

Many people have heard of the field of information science, but most probably have only a vague idea of what is meant by informatics.  A recent article on informatics states that it is more than simply computer science or information science.  Informatics is broader and includes all aspects of the computer milieu and human behavior.1   Thus, an informatics academic curriculum should focus on the interplay among the people who use computers, the computer technology itself, and its application in various domains.  Chemistry is one of the domains most heavily affected by informatics.  Specialized graduate training in chemical informatics may be obtained at some academic institutions, including universities in Europe and even a few programs in the United States.2   

Defining Chemical Informatics

Variously known as chemoinformatics, cheminformatics, or even chemiinformatics, the field of chemical informatics is just now beginning to be recognized as a subdiscipline of chemistry.  To help understand the field, let’s look at the work of Dmitry Mendeleev, who in some respects might be considered a forefather of today’s chemical informaticists.  Faced with a large amount of data in which there were many gaps, Mendeleev identified patterns where none was obvious.  He accurately predicted properties of unknown chemical substances, based on the observed properties of known substances.  Mendeleev thus made one of the key chemical discoveries of the 19th century, and, in so doing, he created a great visualization tool--the periodic table of the elements.

[Insert Figure 1]
Chemical informaticists typically work with massive amounts of data.  They construct information systems that assist chemists in making sense of the data, often accurately predicting the properties of chemical substances, as did Mendeleev, from a sample of data.  Thus, through the application of information technology, chemical informatics helps chemists investigate new problems and organize and analyze scientific data to develop novel compounds, materials, and processes. 
Much of the current attention in cheminformatics is centered on the drug industry.  Indeed, an often-quoted definition of chemical informatics is “…the mixing of information resources to transform data into information and information into knowledge, for the intended purpose of making decisions faster in the arena of drug lead identification and optimization.”3   In the pharmaceutical industry, the computer may be used to analyze the interactions between the drug and the receptor site and to help design molecules with an optimal fit.  When a potential drug is being developed, libraries of compounds are screened for activity with one or more relevant assays using high throughput screening techniques.   Candidate compounds are then evaluated for binding, potency, selectivity, and functional activity.  Pharmaceutical companies now use sophisticated modeling techniques to predict the toxicity of compounds long before they are tested on human beings.  If the chemical informatics tests indicate a high probability of toxicity to humans, the project will be stopped long before the clinical trial stage.  Thus, the company does not spend a lot of money to develop a potential new drug that would never make it to market due to a failure in clinical trials.4   
Jobs in Chemical Informatics

An article heralding the birth of chemical informatics appeared in the September 12, 2002 issue of Nature. The author notes that just as the genomics boom caused a great need for bioinformaticians, “an explosion in the amount of data generated by combinatorial chemistry and other high-throughput approaches to drug screening and drug design is creating a demand for chemoinformaticians.”5  

People who work in chemical informatics may concentrate on molecular modeling, chemical structure coding and searching, chemical data visualization, or a number of other areas of specialization.  Methods and tools used in cheminformatics include:
· Structure/Activity Relationships 

· Genetic Algorithms

· Statistical Tools (e.g., recursive pairing)

· Data Analysis Tools

· Visualization Techniques 

· Chemically-Aware Web Language (CML).

The coding of chemical structures that enables them to be graphically depicted on a computer screen was developed by chemical informaticists.
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The ACS Division of Chemical Information periodically has a career symposium at the ACS national meetings.  The titles of recent presentations indicate some of the opportunities for people trained in this field:

· Chemical informatics careers at NIST: Reliable data for chemistry.  (2000).   Career opportunities at the National Institute for Standards and Technology include data evaluator, database designer and reviewer, online data systems developer, and data project leader.
· Making the jump: Moving from research into chemical informatics.  (2001).    A representative from MDL Information Systems, a major cheminformatics software company, mentioned a variety of cheminformatics employment opportunities, e.g., working for a chemical company, software vendor, or publishing house.
· Cheminformatics--a career for the future.   (1999).  Another MDL speaker noted that a critical issue facing companies is the management of their corporate data and access to the scientific literature at large.
A good knowledge of chemistry and facility in computer science are required to be an effective practitioner in the cheminformatics field.  Chemical and pharmaceutical companies are in great need of people with such skills.  "Pharmaceutical industries are contending with an explosion in data generated by combinatorial chemistry and the avalanche of information spilling from the Human Genome Project.  Making sense of it all is a formidable task--one that's crying out for more scientists well versed in bio- and cheminformatics."6   Other potential employers are database producers, chemical software developers, primary and secondary chemical publishing companies, and those involved in the production of medical, environmental, and chemical instrumentation.
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In summary, the emerging field of chemical informatics offers an attractive alternative to the chemist who decides to forego a life at the laboratory bench, but who wants to contribute in a significant way to chemical research by applying information technology. 
The Literature of Chemical Informatics

There are a few recent textbooks in chemical informatics, as well as some good reference materials7.8,9,10,11  Two of the major journals in the field are the Journal of Chemical Information & Computer Sciences (ACS) and the Journal of Molecular Graphics and Modelling (Elsevier).  
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