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Executive Summary

The Chemical Informatics program in the School of Informatics was prominently mentioned in the IU Life Sciences Strategic Plan as being worthy of development into the nation’s leading program in this area.  One new faculty member in chemical informatics must be hired at IUB during the next academic year (to begin August 2007) if that is to become and remain a reality.  Furthermore, a full-time faculty member at IUPUI is needed if they are to maintain both the MS in Chemical Informatics and the chemical informatics track of the PhD in Informatics.  In 2004/2005, between the IUB and IUPUI campuses, the chemical informatics program counted 3.37 FTE faculty members among its ranks.  In the fall semester of 2007, if no additional faculty is hired, the combined personnel total for IUB and IUPUI will be 1.73 FTE.  That includes a 0.40 FTE research scientist who is serving as associate director of the program at IUPUI.  It is especially important to have a faculty presence in Indianapolis, given the budding relationship of the School of Informatics with Eli Lilly.  Beyond the need for new faculty, there are people in both cities with strong interests and skills in chemoinformatics, who could be more formally integrated into the research and teaching programs.  We must find a way to more effectively utilize their talents.
Both here and abroad, competition in the academic chemical informatics arena is heating up, as the demand for people with this specialization has increased.  We must develop innovative, cross-disciplinary research in chemoinformatics, and work harder to recruit top students to the program.    The chemical informatics program should reach out to those with research interests in proteomics, glycomics, bioinformatics, and other life sciences areas where chemical informatics techniques can enhance their research efforts.  The excellent groundwork for joint research with the Community Grids Laboratory promises many more fruitful endeavors in the future.  In addition, we need to extend our inter-institutional collaborations with leading scientists in the chemical informatics field. 
The chemical informatics program enjoys an excellent reputation for teaching, and that will be enhanced by the growth of the distance education offerings, including the recently approved Graduate Certificate in Chemical Informatics.  The DE option has the potential to spread chemical informatics instruction to managers, specialized librarians, and other potential markets.  It is advisable to work with the departments of chemistry at IUB and IUPUI to develop a chemistry course that would parallel the IUB Biology Department’s L504 Genome Biology for Physical Scientists course.
Chemical Informatics at Indiana University
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"The Chemical Informatics program at Indiana University provided me with the skills and experience necessary to enter the workforce. With a background in chemical research before starting at Indiana, I was only prepared for a small segment of the industry. At Indiana, I had the opportunity to learn new tools to apply to chemical information, such as database design and language, programming, data curation, usability testing, and human-computer interaction. I was also able to collaborate with other students on projects in which we built tools to handle chemical data, and to work on my own project for my thesis "Combinatorial Study of a Purine-based Computational Library and the Effects of Cisplatin Binding". The experience at Indiana University was well worthwhile, and the faculty was highly motivated and keen to work with the students, providing an exciting and nurturing environment. I would do it all again if I did not have a California mortgage payment!"

-- Leah Sandvoss, MS, 2004; Information Specialist, Pfizer La Jolla Laboratories
Background

Chemical informatics is the application of information technology to the investigation of chemistry research problems and to the organization and analysis of chemical data. Chemical informaticians work with huge amounts of data and develop systems to organize and evaluate data to give new insights for further chemical research.  There is a fine line between theoretical chemistry/computational chemistry and chemoinformatics.  Figure 1 is taken from a 1995 industry report.  At the time, it was meant to depict “The Universe of Computational Chemistry,” but now it could just as well be called “The Universe of Chemoinformatics.”
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Figure 1.  The Universe of Computational Chemistry (OR Chemoinformatics?)
The first true chemoinformatics graduate program in the US was established in the Indiana University School of Informatics at both the IUB and IUPUI campuses in 2001 (although there had been some attempts in the 1990s to create such a program in other IU units: see Appendices I-II).  The IU chemical informatics program is unique in that it is placed in a multidisciplinary informatics environment, existing side by side with and collaborating with bioinformatics, complex systems, Human Computer Interaction (HCI), and other programs.  The program would simply never have gotten off the ground if it had not been for the strong financial support and encouragement of Max Marsh, Adjunct Professor of Chemistry and former Eli Lilly scientist.  We are extremely grateful to Max and Jane Marsh for their support and interest in the program.
Until recently, there were few, if any, other graduate course offerings in chemoinformatics in this country.  Now other US academic institutions, including the other NIH-funded exploratory centers for chemoinformatics, are vigorously moving into this area.   All will benefit from the increased interest in chemoinformatics, but at IU we must face the fact that we now have competition for graduate students whose interests lie in chemoinformatics (see: http://www.chembiogrid.org/resources/academics.html).  Well-funded bioinformatics groups are also shifting resources into chemoinformatics, both here and abroad.  
Early this decade, the UK funding agency EPSRC awarded both the University of Sheffield and the University of Manchester five years’ worth of funding to create masters training programs in chemoinformatics.  The University of Manchester’s one-year MS program includes modules on programming, database design, information retrieval, spectroscopy, crystallography, molecular modeling, drug design, combinatorial chemistry, bioinformatics, and patenting, with electives in algorithm design, combinatorial chemistry, and technology enterprise.  Sheffield’s one-year MS program includes chemoinformatics (two modules), computer programming (Java and Perl, from Computer Science), database design (Oracle), information retrieval, and information systems modeling, with electives selected from advanced information retrieval, electronic publishing, healthcare information, human-computer interaction, and molecular modeling (from Chemistry).  
In the US, IU’s program is still the strongest, at least in the teaching of chemoinformatics.  We are becoming well known for our educational programs, and the NIH grant received in 2005 is helping us build a solid research base in chemoinformatics.  However, we still lack a strong chemical informatics publication record at Indiana.

Enrollment in the chemoinformatics program has been relatively small, especially when compared with bioinformatics.  Table 1 shows the respective enrollments as of August 2005 for IUB and IUPUI. 
	
	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


Table 1: Enrollment in Chemical/Laboratory/Bio/Health Graduate Informatics Programs as of August 2005.
Six students are currently enrolled in the MS in Chemical Informatics program across the two campuses, and there is one PhD in Informatics student on the chemical informatics track.  Three new MS and three new PhD students will join us next fall.   Two students have finished the MS in Chemical Informatics program at IUB, and four have done so at IUPUI.  Those who were in the program have found good positions at places such as Accelrys, ADM (Archer-Daniels-Midland), Pfizer, Pacific Northwest National Laboratory, Merck, and Cummins.
The upcoming retirement of Gary Wiggins on October 1, 2007 presents an opportunity to build the chemoinformatics program with new faculty.  Gary served as Director of the Chemical Informatics and Bioinformatics programs for both IUB and IUPUI on a 0.20 FTE basis from July 1, 2000 - June 30, 2003 and as Interim Director of the Bioinformatics Program and Director of the Chemical Informatics Program on a full-time basis since July 1, 2003.  Administratively, he was assisted by Kenny Lipkowitz as Associate Director of the Chemical Informatics Program at IUPUI until May 2003, and by Sam Milosevich, who was a full-time chemoinformatics faculty member at IUPUI from 2001-2005 and also served as Interim Associate Director in the latter half of that time, August 2003-May 2005.  Following Sam’s departure, Kelsey Forsythe assumed the duties of associate director on a 0.40 FTE appointment, while retaining his research scientist rank and continuing to serve as director of the Computational Molecular Sciences Facility in the IUPUI Department of Chemistry.  Mu-Hyun (Mookie) Baik was hired in August 2003 on a 67%-33% split appointment with Informatics and Chemistry (he flipped the percentage effort and switched his tenure home to Chemistry during the 2004/2005 academic year).  David Wild accepted a visiting 0.70 FTE appointment beginning fall 2004, went to 1.00 FTE in the fall of 2005, and will move to a regular tenure-track assistant professor position in August 2006.  
Thus, in 2004/2005, the chemical informatics program counted 3.37 FTE faculty members among its ranks.  If we tally up the people who will remain after October 1, 2007, absent additional faculty hiring, the combined personnel total for both IUB and IUPUI is 1.73 FTE.  Thus, without additional faculty hires, David Wild will be the only full-time faculty member in the chemoinformatics program in 2007/2008.  This cannot be allowed to happen.
The chemical informatics program has survived up to now through the use of many part-time, visiting, and adjunct instructors.  Kevin Gilbert taught the I572 Computational Chemistry and Molecular Modeling course in the 2001/2002 and 2002/2003 academic years.  Xinfeng (Frank) Gao, who was hired as a chemical informatics staff person in Chemistry at IUB, has lectured in the I571 Chemical Information Technology course, as has John Huffman and other faculty from IUB and IUPUI.  Marco Fioroni, post-doc for Mookie Baik from August 2004 to August 2006, taught the undergraduate molecular modeling course at IUB in 2005/2006, as did Kelsey Forsythe at IUPUI.  Adjunct Professor Tom Doman, assisted by Kelsey, taught the DE section of the I572 Computational Chemistry and Molecular Modeling class in 2005/2006.  Thus, a patchwork of temporary instructors and guest lecturers (among them such well-known figures as Bill Milne, Guenter Grethe, and John Barnard) kept the courses going in the early years.  It is now time to add stability to a program that has been singled out in the Indiana University Life Sciences Strategic Plan as follows (p. 41):
Goal 9. Indiana University should lead in the development and utilization of new theory and technique in bioinformatics, computational biology, cheminformatics, medical informatics, health informatics, and biocomplexity.

Action 9.2. The University should develop the IU School of Informatics program in cheminformatics into the nation’s leading program in this area, and develop bioinformatics into one of the nation’s leading programs.
The development of the chemoinformatics program to achieve that goal is critical to the continued growth and success of chemical, life sciences, and bioinformatics research at IU.
Future Plans
Our "five-year plan" should be to establish Indiana University as the  number 1 chemical informatics research and teaching center in the US, including strong research reputations  at both IUB and IUPUI, with an emphasis on producing  "agile informaticians."  Lilly’s John Reynders believes that the most desirable people in industry are those who possess a wide range of skills, what he calls a “technology stack” of software development skills plus “meta-skills.”  Meta-skills include the demonstrated ability to work well in teams, to rapidly innovate in new areas, to easily cross traditional boundaries, to learn subject domain specifics quickly, and to apply techniques from one domain to another.  In today’s rapidly changing world, these abilities are often seen in industry as more important than training in one highly specialized area.
Develop innovative, cross-disciplinary research in chemoinformatics (as opposed to evolutionary development of existing algorithms).

There is quite a bit of shifting of traditional informatics boundaries with the emergence of the new areas such as proteomics, glycomics, etc., and it is not clear where the new boundaries will fall. However, there is a tremendous amount of science to be done at the cross-disciplinary boundaries of chemical informatics with genomics, bioinformatics, data mining, HCI, pervasive computing, etc.
1. Expand collaborations with other IU units, especially with respect to life sciences research.  The receipt of the $500,000 NIH grant for an exploratory center for cheminformatics research led to the creation of the Chemical Informatics and Cyberinfrastructure Collaboratory (CICC), a joint effort with PTL’s Community Grids Lab  (http://www.chembiogrid.org).  During 2006/2007, we must strengthen our ties to the life science disciplines in preparation for the full center grant application that will be due early in 2007.  Likewise, developing collaborations with Cambridge, Michigan, and the NIH Developmental Therapeutics Program must be vigorously pursued.
2. Hire a new full-time chemoinformatics faculty member at Bloomington, with particular interest in research on the boundaries between disciplines.  The chemoinformatics program cannot be built with just one full-time faculty member.
3. Hire a chemoinformatics faculty member at IUPUI. We need to have a strong faculty presence in Indianapolis in order to build on the school’s growing relationship with Eli Lilly.  This is especially important now that Lilly Employees are beginning to take our courses and to formally enroll in our programs. Responsibilities would include supervising MS and PhD students based in Indianapolis, creatively fostering the relationship with Lilly and other Indianapolis area industries, adding to the chemical informatics educational program (including new distance education courses), and building a research group at IUPUI.  In the interim, Executive Associate Dean Darrell Bailey has indicated that he has funds to hire adjunct faculty and is willing to hire more in the chemical informatics area.  Another possibility for the near term would be to seek appropriate IUPUI personnel who would be willing to consider an overload appointment in order to perform some of the functions required in the chemical informatics program. 
4. Consider the need for a director position to coordinate research between disciplines and campuses and to foster research in the emerging cross-boundary areas.  Further study may lead to the conclusion that it would be appropriate for a new position of director (or chair) of science informatics to fill this need.
5. Invite leading scholars to spend some time at IU—people such as Peter Willett, Christoph Steinbeck, Johann Gasteiger, and Robert Pearlman.
Enhance the reputation of our chemoinformatics teaching program and expand its reach to build enrollment, especially through the use of distance education.   
1. Investigate why the enrollment in the chemical informatics program is low, and survey relevant people in industry to see if changes in the curriculum are needed.
2. Expand the market for chemoinformatics instruction.  Erja Kajosalo, Chemistry Librarian at MIT, in a personal communication addressed to other Association of Research Libraries chemistry librarians, said on 4/28/2006, “We also need to become more conversant about bioinformatics and cheminformatics beyond the literature searching from pointing users to the right tools to helping them plan the data analysis.  Academic libraries will need some specialists in chem/bioinformatics similar to GIS specialists many academic libraries are hiring.”  The Informatics course I571 “Chemical Information Technology” is now a requirement for School of Library and Information Science MLS or MIS students who are getting the SLIS Chemical Information Specialist certificate.  (See: http://www.indiana.edu/~cheminfo/informatics/mls_mis_grads1.html for past graduates.)  During 2006/2007, we need to work with the chemistry and life sciences librarians at IU to insure that this course is continued.  Likewise, there is a potential market in IU’s and other library schools for this course and the I571 Chemical Information Technology course. 
3. Publicize the new Graduate Certificate Program in Chemical Informatics and extend its reach beyond the US.  The certificate requires the completion of four courses, all of which can be done by distance education.  The experience gained in this program can serve as a blueprint for other Informatics certificate programs. 
4. Develop summer continuing education or executive education programs in chemoinformatics.  The Science Informatics Advisory Board has endorsed this concept, and interest was expressed by Lilly personnel in a recent meeting.  A short course in data mining (perhaps using Spotfire) could be put together. 

5. Work with the Department of Chemistry to develop a graduate chemistry class that would parallel L504 Genome Biology for Physical Scientists and provide the basic chemical knowledge necessary to succeed in chemoinformatics.  Likewise, we should make graduate students in chemistry aware of the newly defined PhD minor in Informatics and the I500 Fundamentals of Informatics course that gives the essentials of computer concepts for informatics study.
6. Look at students who have applied to or are already in other Informatics areas (especially, bioinformatics) and see if there are aspects of their background that indicate they might be suitable for chemoinformatics research.  Make sure that they are aware of the option to take chemoinformatics classes and/or to major/minor in this area.
7. Reassess the undergraduate chemistry cognate and decide if it should be continued.  No student has ever completed this option, although a few are currently pursuing the cognate at IUB.
8. Assess the qualifications and interests of chemical informatics personnel at Bloomington and Indianapolis with a view toward more formally incorporating them into the chemical informatics research and educational programs.  
Establish strong links with industry (not just pharmaceutical, but technology companies like IBM too).
1. Concentrate on Eli Lilly.  There is a lot of potential for Lilly Informatics personnel and people in the CICC to work together in areas such as the creation of specific disease information portals (oncology, etc.) sitting on top of web service workflow networks, and the sharing of tools.  Recent discussions seem to indicate a wider potential for collaboration on cyberinfrastructure in general, with offers from the Lilly side of unrestricted access to software and other things as open source.  How to couple modeling and simulation (as in computational chemistry and cheminformatics) was also mentioned.  Other potential areas of cooperation include internships, postdoctoral sponsorships, etc.

2. Increase federal funding and seek projects on which we can partner with industry.  We should maximize the relationship that has been formed with the Community Grids Laboratory and make the strongest efforts to secure the NIH Cheminformatics Research Center grant.
3. Build on our relationships with the companies/organizations of adjunct faculty members, members of the Science Informatics Advisory Board, and members of the CICC Advisory Board (see Appendices IV-VI).

Summary
The chemical informatics program in the School of Informatics has great potential to become the leading program in the entire world.  It requires modest investment by the School of Informatics to make this happen, but the rewards will surely be well worth the effort.  That organizations such as Eli Lilly and the National Institutes of Health have recognized the merits of the program makes a compelling argument.
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Appendix I
E-mail Letter from SLIS Dean Blaise Cronin to Department of Chemistry Chair Gary Hieftje, May 12, 1999

Dr. Gary M. Hieftje

Distinguished Professor of Chemistry

Chair, Department of Chemistry

College of Arts and Science

Indiana University Bloomington

May 12, 1999

Dear Dr. Hieftje

From almost the first moment I arrived at Bloomington eight years ago, I have been involved in discussions and informal planning relating to chemical information science with Dr. Gary Wiggins of the Chemistry Department library.  Those early conversations have now expanded to include a group of faculty and other colleagues in a concerted effort to build on our nascent strengths in the area of chemical informatics.  Over this time, our thinking has matured to the point where we believe that Indiana University has both a realistic opportunity and the requisite institutional capabilities to become a national center of excellence in chemical informatics teaching and research.  One measure of this School's interest was an international search to find an anchor faculty member to spearhead development efforts in chemical informatics.  As it happened, we failed to secure our top choice candidate, who took a research position with a major drug company.  Other evidence of our continuing commitment was the appointment of Dr. John Barnard, a UK chemical informatics consultant, as a Visiting Scholar in the School of Library and Information Science (SLIS).

Why should IU be as player in this arena?  First, there is no near market competition: there is a gap; the moment is right; we have prime mover advantage.  Second, there is demonstrable demand in the labor market for chemical information science graduates -- our own survey of SLIS graduates with a specialization in chemical information demonstrates that the modal entry level salaries are significantly higher for this cohort than others, and that these graduates have high levels of job satisfaction.  Third, there are successful academic models elsewhere, notably the University of Sheffield in the UK, from which we can learn.  Fourth, there exist manifest opportunities for creating significant industry-academe links, with specialty software companies, information industry vendors, and major chemical/pharmaceutical corporations.

Presently, Indiana University is the only North American university which has a chemical information specialization program.  This, though a relatively small program-within-a-program, has real potential for scaleability, and I firmly believe that this modest framework can be creatively reengineered and expanded to the point that IU becomes the national leader in both teaching and research in the chemical informatics field.

I have devoted considerable time and energy to the idea of a chemical informatics program at IU over the last few years (as, indeed, have others), and I would not have made such a speculative investment were I not convinced that the fusion of talent and interest housed in the three academic partners, Chemistry, Computer Science, and Library and Information Science, would translate into a winning strategy.  This proposal has my full backing, less perhaps for the tangible benefits which will accrue to the School of Library and Information Science, than for the institutional salience which, assuredly, will be achieved in the wake of a successful launch.

Sincerely,

Blaise Cronin, Ph.D., D.S.Sc.

Rudy Professor of Information Science

Dean, School of Library and Information Science

Appendix II
E-mail Letter to Dmitry Korkin from Gary Wiggins, May 24, 2002

You are correct that there are only a few programs in chemical informatics per se, Dmitry.  I think that you have to view the development of this subdiscipline of chemistry as analagous to the development of another subdiscipline—analytical  chemistry.  When analytical chemists first started to think of themselves as working in a separate field of chemistry, they were laughed at.  Other chemists said that what they were defining as a subdiscipline in fact was simply a collection of techniques that all chemists used in their work.  In a sense, many of the techniques and tools that are found in chemical informatics are used or applied in other areas of chemistry.  Hence, departments of chemistry are slow to accept as a distinct subdiscipline the field of chemical informatics.  

In the early 1990s, about the time that Blaise Cronin became the Dean of the Indiana University School of Library and Information Science (SLIS), he began to think about having someone on his faculty with chemical informatics skills.  Having come here from Great Britain, Blaise was, of course, aware of the Sheffield program, and he saw several things at IU that made him think it was appropriate to establish a specialization in that area here—for example, the Quantum Chemistry Program Exchange (QCPE), the existence of Serena Software (PCModel), and our SLIS chemical information specialization program (for a list of graduates, see: http://www.indiana.edu/~cheminfo/informatics/mls_mis_grads1.html).  Blaise went so far as to advertise for a position and even interviewed Rob Brown, a Sheffield graduate who is now the Director of Chemical Informatics Marketing at Accelrys.  Ultimately, when Rob turned down Blaise's offer, he decided that it was premature to start a program at IU. 

I kept talking about a chemical informatics program, met John Barnard around that time and began to work with him, Bill Milne, and others to revive the idea of such a program at IU, this time within the IU Department of Chemistry.  At best, I met with a lukewarm response within the Chemistry Deparment, but a fair amount of interest elsewhere, especially in the Computer Science Department and among my colleagues in the ACS Division of Chemical Information.  Toward the end of the 1990s, when the movement to establish a School of Informatics at IU began to gain momentum, it was natural to consider one of the Master's programs that we were developing to be chemical informatics.  By that time, the acceptance of the techniques in the drug industry and the demand for people with chemical informatics skills were apparent.  Obviously, the Department of Chemistry here has (I must add somewhat grudgingly) acknowledged the need for this and has both defined a number of new undergraduate and graduate courses within the department and agreed to the joint position.  Our Dean's (Mike Dunn's) idea is to try to forge as many bridges to academic departments as possible through joint hiring of faculty.

In a nutshell, there you have it. IUPUI already has a couple of chemical informatics graduate students there, and we have four who have been accepted at Bloomington for the fall 2002 semester (not sure how many IUPUI has accepted for next year).  We are trying hard to coordinate both the courses and the student opportunities at the two campuses.  Our School of Informatics extends across both campuses (and ultimately will embrace all 8 campuses of Indiana University).  We have strong support from Eli Lilly and are beginning to pick up support from companies in the chemical informatics software area (MDL, Daylight, Accelrys) and instrumentation area (e.g., Beckman Coulter).  Now that attention has begun to shift from genomics to proteomics, companies are trying desperately to merge their biology and chemistry informatics units.  The chemical structure is a critical link between the two.  That is why I believe that there will be a growing demand for graduates in chemical informatics.  In a few years, we anticipate having a PhD program in scientific informatics and other specialized areas of informatics.  A specialized track of the MS program in Laboratory Informatics has also been proposed and accepted.

We need faculty who can forge effective relationships with pharmaceutical companies and the software companies in order to build an effective program in chemical informatics.  Last year, we hired at the Indianapolis campus Sam Milosevich, a former Eli Lilly computational chemist, whose appointment is entirely within the School of Informatics, and this year, the joint position for which you have applied was defined at the Bloomington campus.  
Appendix III

Chemical Informatics Students, 2001-2006
IUB

· Xiao Dong – started PhD fall 2005 (2)

· Jason Gretencord – started MS fall 2002; graduated March 2004
· Dazhi Jiao – starting MS fall 2006
· Dah Mee Ko – starting MS fall 2006

· Ryan Lauer – started fall 2001 MS bioinformatics; transferred to chemical informatics

· Hari Machina – starting PhD fall 2006

· Gulshan Patil – starting MS fall 2006

· Subashini Periyasami – started MS fall 2004; transferred to HCI

· Leah Sandvoss – started MS fall 2002; graduated May 2004

· Kenrick Vidale – started MS fall 2002 (1)

· Huijun Wang – started MS fall 2004; graduating summer 2006; starting PhD fall 2006

· Pulan Yu – starting PhD fall 2006

IUPUI

· Usha Cheemakurthi – started fall 2004 

· Patrick Huehls – started fall 2004  

· Manojkumar Jain – started fall 2003; graduated 2005 (2)

· Spencer Lerch – started fall 2003

· Linyong Mao – started fall 2001, graduated December 2002

· Nidhi [Khurana] -- started fall 2004; graduated 2005 (2)

· Meeta Pradhan --started spring 2002, graduated 2004

· Jianyong Zhu – started fall 2003; transferred from Bloomington and switched to laboratory informatics; graduated (1)

(1) Held the Daylight fellowship

(2) Held/Holds the Elsevier MDL fellowship  NB: First recipient at IUPUI was Jessica Walton Chen, a bioinformatics student

Appendix IV
Adjunct Faculty and Post-Docs in Chemical Informatics

Adjunct Professors, IUB

· Dimitris Agrafiotis (J&J Pharmaceutical Research and Development)
· John M. Barnard (Barnard Chemical Information, Ltd; now Digital Chemistry)
· Robert D. Clark (Tripos)
· David E. Clemmer (Indiana University Department of Chemistry)

· Gary M. Hieftje (Indiana University Department of Chemistry)

· John C. Huffman (Indiana University Department of Chemistry)

· Peter Ortoleva (Indiana University Department of Chemistry)

· Gary Wiggins (Indiana University School of Informatics)

· Faming Zhang (Indiana University Department of Chemistry: pending)

Adjunct Professor, IUPUI

· Thompson N. Doman (Eli Lilly)

Post-Docs, IUB

· Marco Fioroni (Mu-Hyun Baik)

· Rajarshi Guha (David Wild)

Appendix V
School of Informatics Science Informatics Advisory Board
· Malorye A. Branca (Senior Informatics Editor, Bio-IT World) 
· Jeremy Frey (Dept. of Chemistry, University of South Hampton) 
· Vance Kershner (President & CEO, LabWare, Inc.) 
· Caroline A. Kovac (General Manager, IBM Healthcare & Life Sciences
Alternate: Joanna Batstone (Life Sciences Solutions Development Manager) 
· Rudy Potenzone Sr. (Vice President, CambridgeSoft) 
· Lura Powell (President & CEO, Advanced Imaging Technologies) 
· John Reynders (Information Officer, Discovery & Development Informatics, Eli Lilly & Co.) 
· Rick Roberts (Executive Director, Worldwide Head of Informatics Strategy Development, Pfizer, Inc.) 
· Ray Salemme (CEO, Linguagen) 
· Mick Savage (Consultant, Former President & CEO, Molecular Simulations (Now Accelrys)) 
· MaryJo Zaborowski (Senior Vice President and Global Head of Research Informatics, Roche Pharmaceuticals)
Appendix VI
Chemical Informatics and Cyberinfrastructure Advisory Board
· Dimitris Agrafiotis (J&J Pharmaceutical Research and Development)

· John M. Barnard (Digital Chemistry)

· James M. Caruthers (Purdue University School of Chemical Engineering)

· Jeremy G. Frey (University of Southampton Department of Chemistry)

· Val Gillet (University of Sheffield Department of Information Studies)

· Horst Hemmerle (Lilly Research Laboratories)

· Stephen J. Lippard (MIT Department of Chemistry)

· Andrew Martin (Kalypsys, Inc.)

· John McKearn (Kalypsys, Inc.)

· Peter Murray-Rust (Cambridge University Unilever Centre for Molecular Informatics)

· Martin E. Newcomb (University of Illinois at Chicago Department of Chemistry)

· Alan D. Palkowitz (Lilly Research Laboratories)

· John V. W. Reynders (Lilly Research Laboratories)

· David Spellmeyer (IBM Almaden Research Center)

· Peter Willett (University of Sheffield Department of Information Studies)
Appendix VII
PR and Recruitment Efforts for the Chemical Informatics Programs
· $15,000 fellowships obtained from Elsevier MDL Information Systems and Daylight Chemical Information Systems
· Two summer students for Mu-Hyun Baik (Summer 2004)
· Article on cheminformatics as a career in in Chemistry (American Chemical Society Student Affiliates magazine)
· Ads placed in in Chemistry and in the ACS Division of Chemical Information’s Chemical Information Bulletin
· Participation in graduate recruiting activities: Purdue University Grad Expo, two ACS National Meetings, and two ACS regional meetings
· Distribution of brochures at major national and international conferences (Biennial Conference on Chemical Education, 3rd Sheffield Conference on Cheminformatics; ACS national meetings, etc.) 
· Two mass mailings of brochures to chemistry undergraduate advisers
· External Web Sites: Commission on Professionals in Science and Technology Science Master’s Education www.sciencemasters.org/proginfo.cfm?progkey=575
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