Chemical Informatics Instruction at Indiana University
The Indiana University School of Informatics has dynamic, innovative programs in many areas of science informatics, including bioinformatics and chemical informatics at both the Bloomington and Indianapolis campuses (IUB and IUPUI).  In addition, IUPUI has MS graduate programs in laboratory informatics and health informatics and a developing medical informatics program, plus a BS undergraduate program in Health Information Administration.  IUB has added several faculty in complex systems (systems biology), and a Ph.D. track is being formulated in that area.  The Department of Computer Science formally joined the School of Informatics at IUB on July 1, 2005, thus expanding our faculty at the Bloomington campus to nearly 60.

The School of Informatics has opportunities for training in chemical informatics and bioinformatics for both undergraduate and graduate students, as well as for people outside the academy.  We offer the BS in Informatics with a cognate in chemistry or biology, the MS in Chemical Informatics, the MS in Bioinformatics, and the Ph.D. in Informatics with tracks in both bio- and chemical informatics.  The new Ph.D. program is designed to acquaint students with the human, technical, and subject domain aspects of informatics.

Current faculty in the chemical informatics program include Dr. Mu-Hyun Baik, Dr. David J. Wild, Dr. Kelsey Forsythe, and external adjunct faculty members Dr. Dimitris Agrafiotis, Dr. John M. Barnard, and Dr. Thompson N. Doman.
A. Undergraduate Students

The Bachelor of Science in Informatics requires a cognate in a subject discipline.  For example, with a chemical informatics cognate, a student takes the equivalent of an undergraduate minor in chemistry (15 semester credit hours) and two courses that are undergraduate versions of I571 and I572 (see below) for a total of 18 semester credit hours in the cognate.  A minimum of 34 credits of Informatics courses is also required.

B. Graduate Students

1. MS in Chemical Informatics/MS in Bioinformatics
The MS in Chemical Informatics Program admitted its first students at IUB in 2002, with the Bioinformatics program having started a year prior to that.  The MS programs require 36 semester hours, with some core informatics classes and core bioinformatics or cheminformatics courses among the 30 hours of required coursework.  The final 6 hours of credit are spent on a capstone project that demonstrates the student’s mastery of the tools and techniques learned.  Specific requirements for the chemical informatics MS are:

· I501 Introduction to Informatics (3 cr. hrs.)

· I502 Information Management (3 cr. hrs.)

· I571 Chemical Information Technology (3 cr. hrs.)

· I572 Computational Chemistry and Molecular Modeling (3 cr. hrs.)

· Electives: 18 hrs., including (strongly recommended):

· L519 Bioinformatics: Theory and Application (3 cr. hrs)

· L529 Bioinformatics in Molecular Biology and Genetics: Practical Applications (4 cr. hrs.).

A significant amount of software and databases has been amassed for use in the chemical informatics courses (See Table 1).

	Company
	Products and/or (Target Area)

	ArgusLab
	(Molecular modeling)

	Barnard Chemical Information
	Toolkit (Clustering)

	Cambridge Crystallographic Data Ctr
	Cambridge Structrual DB & GOLD

	CambridgeSoft
	ChemDraw Ultra

	Chemical Abstracts Service
	SciFinder Scholar

	Chemaxon
	Marvin (and other software)

	Daylight Chemical Information Systems
	Toolkit

	FIZ Karlsruhe
	Inorganic Crystal Structure Database

	MDL
	CrossFire Beilstein and Gmelin

	OpenEye
	Toolkit (and other software)

	Sage Informatics
	ChemTK

	Serena Software
	PCMODEL

	Spotfire
	DecisionSite

	STN International
	STN Express with Discover (Anal Ed)

	Wavefunction
	Spartan



Table 1. Software donated/obtained for use in the chemical informatics program at Indiana University

2. Ph.D. in Informatics: Chemical Informatics Track
This is the standard 90-hour Ph.D. program offered through the Graduate School of Indiana University.  The first group of students entered the program in August 2005.  The twelve students admitted at IUB include 1 Ph.D. student on the chemical informatics track (the recipient of the Elsevier MDL Excellence in Informatics Fellowship), 3 bioinformatics students, 3 in Human Computer Interaction Design, and the remainder in areas ranging from complex systems to cybersecurity to social informatics.

Table 2. Enrollment in Graduate Science Informatics Programs at Indiana University

(Chemical Informatics, Laboratory Informatics, Bioinformatics, Health Informatics)

as of 8/13/05

	
	MS: Chem 
	MS: Lab
	MS: Bio
	MS: Health
	PhD: Chem
	PhD: Bio
	Phd: Health
	TOTAL

	IUB
	3
	0
	38
	0
	1
	3
	0
	45

	IUPUI
	6
	15
	34
	36
	0
	5
	3
	99

	TOTAL
	9
	15
	72
	36
	1
	8
	3
	144


C. Continuing Non-Degree Students and Distance Education
Since the first year they were taught in 2001, the chemical informatics courses have pioneered the use of videoconferencing and software conferencing technology to share both computer and human resources.  Using such technology, we have expanded our links across the Atlantic Ocean in the past two years.  In addition, we have made heavy use of IU’s classroom management program (Oncourse).  In the fall semester of 2005, a true Distance Education version of the I571 Chemical Information Technology class was offered, with ten students enrolled from California to Connecticut, in addition to the ten on-site students.  Among the out-of-state students who enrolled for the I571 class are a patent specialist with a pharmaceutical company, a chemist in another pharmaceutical company, and a researcher at a major bio/cheminformatics software company.
We have just begun to offer our first graduate certificate program.  The Certificate in Chemical Informatics will be awarded to those who complete the following courses:

· I571 Chemical Information Technology (3 cr. hrs.)

· I572 Computational Chemistry and Molecular Modeling (3 cr. hrs.)

· I590 Programming for Science Informatics (3 cr. hrs.)

· I553 Independent Study in Chemical Informatics (3 cr. hrs.)

The certificate is available to on-site and distance education (DE) students.    
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