
February 10, 2003 
 
 
 
Professor Carolyn Tuohy 
Vice-President, Policy Development 
and Associate Provost 
Room 206, Simcoe Hall 
27 King’s College Circle 
University of Toronto 
 
 
Dear Professor Tuohy: 
 
At its meeting of January 28, 2003, the Council of the School of Graduate Studies approved 
the following motion: 
 

THAT SGS Council approve the proposal for a Collaborative Ph.D. 
Program in Proteomics and Bioinformatics, effective September 
2003. 

 
The motion, proposal, executive summary and memorandum of agreement are attached.  All 
participating departments are within The Life Sciences, Division IV of SGS, and the proposal 
was approved at the January 14, 2003, meeting of the Division IV Executive Committee. 
 
On behalf of the Council of the School of Graduate Studies, I am presenting this item to 
Governing Council committees, as appropriate, for information. 
 
Yours sincerely, 
 
 
 
Jane Alderdice 
Secretary to SGS Council 
and Coordinator of Policy, Program and Liaison 
 
Encl. 
/smr 
 
c.c. B. Andrews U. deBoni.  T. Chan  J. Coleman J. Lepock 
 P. Lewis  S. Girard  A. Gotlieb C. Johnston R. Reithmeier  
 O. Rotstein L. Yee 
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Motion 
 

School of Graduate Studies Council 
Tuesday, January 28, 2003 

 
 

Item 7.2. 
 
MOTION (     /    ) THAT SGS Council approve the proposal for a Collaborative Ph.D. 
Program in Proteomics and Bioinformatics, effective September 2003. 
 
 
See the proposal, executive summary and memorandum of agreement attached. 
 
 
 
NOTE:   
The Division IV Executive Committee at its meeting of January 14, 2003 approved this 
proposal.  
 
With SGS Council’s approval this item will go to Governing Council committees for 
information, and to the Ontario Council on Graduate Studies for a standard appraisal. 
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– Part I: Executive Summary – 
 
 
The recent elucidation of the genomes of many organisms has lead to the appreciation that our 
knowledge of the function of the proteome is far from complete. A wide range of computational, 
theoretical, biochemical, structural, cell biological and genetic approaches need to cooperate to 
establish the connections between sequence, structure and function. Currently these approaches 
are relatively isolated and experts in one discipline are often uninformed in the others. The 
Collaborative Ph.D. Program in Proteomics and Bioinformatics, will address this with a 
coherent course of study that will educate and train doctoral graduate students across these 
diverse disciplines. We intend the program to serve as a model for a content-driven, trans-
departmental unit that responds to the University's need to adapt to cutting-edge scientific 
developments. 
 
Our academic program includes two new graduate courses with a hands-on, practical focus, the 
Proteomics and Bioinformatics seminar series, now in its third year, an annual workshop, and a 
requirement for traineeships in which students work on their projects with complementary 
technologies in a collaborating laboratory. It is our intent that students who graduate from the 
program will not only have been exposed to the key concepts of this emerging field, but have 
acquired technical skills that will allow them to pursue a transdisciplinary approach in their own 
future research. At the same time, the program will encourage a multitude of exploratory 
collaborations at the bench-level, thus greatly facilitating information flow and establishing a 
sense of coherence across the participants of the program. 
 
The Faculty of Medicine and the Faculty of Arts and Sciences contribute to the program – the 
Departments of Biochemistry, Botany, Laboratory Medicine and Pathobiology, Medical 
Biophysics, Molecular and Medical Genetics, and the Institute of Medical Science are founding 
participants and other departments may join at a later date. Currently more than 30 faculty 
members of the participating departments have expressed their interest to participate in the 
program; accordingly we expect at least as many interested students. For course titles and 
contents and program faculty members, please refer to the appendices. 
 
All participating host departments have fully approved and appraised graduate programs at the 
Ph.D. level. Each Department offers, or has offered recently, courses closely related to 
Proteomics and Functional Genomics. Thus, this new collaborative program represents a natural 
extension of existing programs in all host departments. 
 
A Program Director and Program Committee will administer the program. The program will not 
require significant additional resources for its implementation. 
 
Student members of the program will graduate from their home-departments and the designation 
"Completed the Collaborative Program in Proteomics and Bioinformatics" will be shown on 
their transcript. 
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– Part II: Program Proposal – 
 
The recent elucidation of the genomes of many organisms has lead to the appreciation that our 
knowledge of the function of the proteome is far from complete. A wide range of computational, 
theoretical, biochemical, structural, cell biological and genetic approaches need to cooperate to 
establish the connections between sequence, structure and function. Currently these approaches 
are relatively isolated and experts in one discipline are often uninformed in the others. We have 
initiated a set of activities in this respect that revolve around a Collaborative Ph.D. Program in 
Proteomics and Bioinformatics, a coherent course of study that will educate and train doctoral 
graduate students across these diverse disciplines. This will be achieved by activities that include 
new graduate courses, the Proteomics and Bioinformatics seminar series, now in its third year, an 
annual workshop, and collaborative traineeships. 
 
The Faculty of Medicine and its affiliated institutes have identified Proteomics and 
Bioinformatics as a priority research area. The University has recognized the importance of our 
initiative by awarding 10 tenure track faculty positions to support an academic program in 
Proteomics and Bioinformatics. The collaborative graduate program has the widespread support 
of scientists and the Chairs/Director of the six founding graduate departments (Biochemistry, 
Botany, Institute of Medical Science, Laboratory Medicine and Pathobiology, Medical 
Biophysics, and Molecular and Medical Genetics), as well as other academic units including the 
Banting and Best Department of Medical Research, the Department of Medicine, and the 
research institutes at the Hospital for Sick Children, The University Health Network, and the 
Mount Sinai Hospital. In this diverse environment, the Program's role is to provide a focus for 
academic and scientific activities, encourage and facilitate collaboration and the flow of 
information across research disciplines, and assist us in securing resources across departmental 
and institutional boundaries. In this respect we intend the program to serve as a model for a 
content-driven, trans-departmental unit that responds to the University's need to adapt to cutting-
edge scientific developments. 
 
The Program's participants will be the Departments of Biochemistry, Botany, Laboratory 
Medicine and Pathobiology, Medical Biophysics, Molecular and Medical Genetics, and the 
Institute of Medical Science. Currently more than 30 faculty members of the participating 
departments have expressed their interest to participate in the program; accordingly we expect at 
least as many student members. 
 
All participating host departments have fully approved and appraised graduate programs at the 
Ph.D. level. Each Department offers, or has offered recently, courses closely related to 
Proteomics and Functional Genomics. Thus, this new collaborative program represents a natural 
extension of existing programs in all host departments. 
 
The Program itself is defined through a Memorandum of Agreement between the participating 
departments that describes its binding principles and policies in Part III of this Document. A 
second Memorandum of Agreement on administrative details constitutes Part IV of this 
document. 
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Part IIIa: Collaborative Ph. D. Program in Proteomics and Bioinformatics 
Memorandum of Agreement – General Policies and Procedures 

 
The agreement between the Departments participating in a Collaborative Ph.D. Program in 
Proteomics and Bioinformatics, is outlined as follows: 
 
To further graduate teaching and research in the field of proteomics and bioinformatics the 
undersigned departments have agreed to participate in a Collaborative Ph.D. Program in 
Proteomics and Bioinformatics (CPPB). This document describes the binding policies and 
procedures that define the program. 
 

1. Objectives of the CP in Proteomics and Bioinformatics 
 
1. Train graduate students. Doctoral graduate students in the areas of proteomics, 
functional genomics and bioinformatics will be exposed to concepts, strategies and methods from 
the research disciplines that contribute to the field. The program will place special emphasis on a 
collaborative, transdisciplinary approach. 
 
2. Attract new graduate students. Excellent Canadian and international students choose 
their graduate schools according to the reputation of individual researchers and universities, 
funding level and available facilities. The CPPB will help to highlight the benefits of the Toronto 
campus in this respect and aim to establish the CPPB as synonymous of the highest standards of 
excellence of its members. 
 
4. Promote excellence in research and teaching in Proteomics and Bioinformatics. The 
CPPB will facilitate information flow regarding cutting-edge developments to aid the strategic 
orientation of new and ongoing research projects. As well, it will help to coordinate lectures and 
courses, relevant for the program, across the departments. 
 
5. Provide a forum. Interactions among students and investigators in Proteomics and 
Bioinformatics will be enhanced by means of participation in student seminars, student 
committees and research seminars. We will concentrate on activities that span departmental 
boundaries and improve the flow of information on all levels. 
 
6. Stimulate collaboration.  Shared technologies and interests are a foundation on which 
this program builds. Collaborative traineeships contribute to this at the level of individual 
researchers. 
 
7. Provide the nucleus for a growing research community. A high profile of the Program 
will help to attract new faculty to our campus and stimulate the development of new projects in 
existing laboratories. 
 
8. Career Preparation: Prepare students for attractive careers in academia and industry in a 
dynamic and highly transdisciplinary environment. 
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2. Student Membership 

2.1. Eligibility 
The CPPB is a Ph.D.-only program. The program strives to attract candidates with diverse 
backgrounds that may contribute to the field. Eligible students are involved in thesis research that 
has an essential component in the general area of proteomics, functional genomics or 
bioinformatics, and are supervised by a faculty member of the CPPB. 
 

2.2. Application 
Eligible students may apply to enter the CPPB before or after the transfer exam. Early application 
is recommended, to profit as early as possible from the CPPB courses. Applications are submitted 
directly to the Program Committee and include a CV and thesis proposal. Applications are 
reviewed by the Program Committee. 
 

2.3. Admission Requirements 
Students are admitted to the CPPB by the Program Committee on the basis of eligibility and 
review of the thesis proposal. Since the CPPB is a Ph.D.-only program, enrollment in the Ph.D. 
program of a participating department is a precondition for admission. The procedure for students 
who enter their Ph.D. program from a Masters degree is the same as that for students who enter 
after a transfer exam. 
 

2.4. Program Requirements 
To maintain their status as student members of the CPPB, students must be successful in all the 
elements of the collaborative program outlined below. Students who fail to fulfil these 
obligations will be excluded from the program by the Program Committee. 
 

2.5. Graduation 
Upon graduation of a student, the Program Committee determines whether the student has 
successfully participated in the CPPB and notifies the student's home department and the School 
of Graduate Studies accordingly. Subsequently, the designation "Completed the Collaborative 
Program in Proteomics and Bioinformatics" will be shown on the transcript. 
 

3. Faculty Membership 
All University of Toronto graduate faculty who are appointed in one of the participating 
departments are eligible as members of the CPPB. Faculty membership requires application to 
and approval by the CPPB Program Committee. Applications are reviewed on the basis of: 
 

1. Evidence of an active research program that contributes to our knowledge of the function 
of the proteome. 
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2. Expertise and willingness to teach in one of the Ph.D. level courses in the CPPB as 
requested. 

3. Commitment to attend the seminar series and participate in other activities of the CPPB, 
including involvement on graduate student supervisory committees. 

4. Willingness to host students in their laboratory as part of their collaborative training 
within the CPPB. 

 
Faculty membership is for a limited term of five years at which time faculty may apply for 
renewal. 
 
Faculty members must obtain approval of their membership in the CPPB by the chair of their 
department. 
 
Members of the Program Committee are automatically faculty members of the CPPB. 
 

4. Academic Program 
The academic program of the CPPB is coordinated and implemented by the Program Committee. 

4.1. Core Courses 
The CPPB offers two graduate courses (0.5 FCE each) with a hands-on, practical focus. Due to 
limited capacity, priority will be given to members of the CP in Proteomics and Bioinformatics 
and to students who have applied to the CPPB. Course enrollments have to be approved by the 
Program Director. It is expected that the courses be taken early in the student's program. The 
courses are taken in addition to the student's departmental Ph.D. course requirements in principle. 
However, these requirements may be satisfied in part by those of the CPPB, at the discretion of 
the respective home department (see Appendix IV). 
 
The CPPB core courses are: 
(1) JXX 20xxH (fall) Proteomics and Functional Genomics (see Appendix Ia) 
 
(2) JXX 20xxH (spring) Applied Bioinformatics (see Appendix Ib) 
 

4.2. Seminar Series  
Student members must attend and participate in the Proteomics and Bioinformatics seminar 
series. In addition to providing an opportunity for students to discuss their research, this seminar 
series will provide a forum for faculty to interact and to learn about research projects in other 
laboratories. This seminar series will not substitute for a host department's seminar course but is 
attended in addition to all other course requirements. 
 

4.3. Workshop 
An annual workshop in Bioinformatics and Proteomics/Functional Genomics will be held in the 
late spring. Student members must present their research at the workshop. 
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4.4. Collaborative training  
Students must spend an aggregate period of at least four months of their graduate studies in one 
or more collaborating laboratories of faculty members of the CPPB (see Appendix II). These 
collaborative traineeships are intended to provide special training in additional techniques and 
methods. Thus they are expected to be topically within the scope of the student's thesis and 
methodologically in the domain of expertise of the hosting laboratory. It is anticipated that each 
traineeship will be from one to three months in duration. The Program Committee makes 
available a list of training opportunities offered by the participating faculty members. 
Traineeships are organized jointly by the students and their supervisors and must be approved by 
the Program Committee, based on formal eligibility and the fulfilment of the objectives of the 
academic program. During the traineeship, students are jointly supervised by their supervisor and 
the hosting faculty member. After completion of each period of their traineeship, students report 
the details together with a brief summary to the Program Committee, which determines the credit 
to be applied towards the collaborative training requirements. 
 

4.5. Supervision 
Student members of the CPPB are expected to have a supervisory committee consisting of at 
least three members, which, in addition to the supervisor, must include at least one other faculty 
member of the CPPB. 
 

4.6. Examination 
The Ph.D. qualifying and thesis examinations committees will be constituted in accordance with 
the procedures of the home department and usually will include a faculty member of the CPPB in 
addition to the supervisor. 
 

5. Director 
The Director of the CPPB will be appointed for a three-year term (renewable) by the members of 
the Program Committee as representatives of the participating departments and in consultation 
with their chairs. Each candidate must receive approval from the home department for their name 
to be placed in nomination.  The Chairs of the participating departments should approve the 
nomination.  The appointment of the Director is made by the Dean of the School of Graduate 
Studies. 
 
The Director of the Collaborative Program will submit an annual report to the School of Graduate 
Studies. It will outline the activities of the program over the past year, including the admission, 
enrollment and graduation of students. The Program Director will certify whether the students 
who have been brought forward for graduation have fulfilled the requirements of the 
Collaborative Program. 
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6. Program Committee 
The CP in Proteomics and Bioinformatics is administered by the Program Committee, which 
includes one member from each of the participating departments, as well as the Director. The 
Director of the CPPB chairs the Program Committee. 
 
All members of the Program Committee must themselves be faculty of the Program. Members of 
the individual departments will elect their own representatives to the Program Committee for a 
limited term. 
 
The functions of the Program Committee include: 
 

1. Approving student admissions to the CPPB 
2. Approving faculty membership and renewal applications to the CPPB 
3. Approving the CPPB academic program to ensure conformity with the goals and 

procedures of the participating departments 
4. Evaluating the success of course offerings and communicating the results of the 

evaluation to the participating departments 
5. Dealing with all other issues involving the administration of the program, CPPB policy 

and dissemination of information about the Program. 
 

7. Student Representative 
Student members of the CP in Proteomics and Bioinformatics will elect from their midst a 
representative for a one year term, subject to renewal. The role of the Student Representative is to 
focus student input on all aspects of the program except admissions, in close contact with the 
Program Committee. 
 

8. Changes 
Changes to the Policies above are proposed jointly by the Director and Program Committee and 
take effect after they have been approved by the participating departments and the appropriate 
committees of the School of Graduate Studies. 
 



 CP in Proteomics and Bioinformaticss MoA: Administrative Policies  

  9/27 

Part IIIb: Collaborative Ph. D. Program in Proteomics and Bioinformatics 
Memorandum of Agreement – Administrative Policies and Procedures 

 

9. Teaching Credits 
Faculty members are credited for their teaching within the CPPB by their departments. 
 

10. Participating Departments 
A department or other academic unit of the University of Toronto is eligible to participate in the 
CP in Proteomics and Bioinformatics, if at least one application for membership from a faculty 
member of the department has been received by the Program Committee and that faculty 
member's application is reviewed positively. The School of Graduate Studies' approval is 
required. 
 
A request to participate is made to the Director of the Program, who notifies the participating 
departments and the School of Graduate Studies. 
 
An eligible department or other academic unit becomes a member of the CPPB once it enters into 
the agreement on general policies and procedures and the agreement on administrative policies 
and procedures of the CPPB.  
 
A participating department may withdraw from the CPPB and its obligations after prior 
consultation with the Director and Program Committee. 
 

11. Review 
The CPPB will be subject to a periodic assessment with regard to overall performance and its 
role in graduate education, according to the SGS Guidelines on Collaborative Programs. 
 

12. Contributions 
Administrative support will be provided by the Program in Proteomics and Bioinformatics, which 
is funded centrally, for a minimum of five years. If needed, the costs for additional secretarial 
support for the program will be shared among the participating departments and other academic 
units, subject to a separate agreement. 
 

13. Changes 
Changes to the Policies above are proposed by the Director and Program Committee or any chair 
of a participating department and take effect after they have been agreed upon by the 
participating departments and approved by the appropriate committees of the School of Graduate 
Studies. 
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14. Signatures 
 
 
 
 
 
Reinhart Reithmeier (Date)
Chair, Department of Biochemistry 
 
 
 
 
 
 

 Ori Rotstein (Date)
Chair, Institute of Medical Science 
 
 

John Coleman (Date)
Chair, Department of Botany 
 
 
 
 
 
 

 James Lepock (Date)
Chair, Department of Medical Biophysics 
 
 

Avrum Gotlieb (Date)
Chair, Department of Laboratory Medicine and 
Pathobiology 
 
 
 
 
 

 Brenda Andrews (Date)
Chair, Department of Molecular and Medical 
Genetics 
 
 

Peter Lewis (Date)
Director, Program in Proteomics and 
Bioinformatics 
 
 
 
 
 

 Michael R. Marrus (Date)
Dean, School of Graduate Studies 
 
 

Donald E. Cormack (Date)
Vice Dean, School of Graduate Studies 
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– Part IV: Interim Regulations – 
 
The agreement between the undersigned Departments participating in a Collaborative Ph.D. 
Program in Proteomics and Bioinformatics, is outlined as follows: 
 
While the Collaborative Ph.D. Program  in Proteomics and Bioinformatics (CPPB) is being 
established, and until its proper organs have been constituted, the following interim 
regulations shall apply. 
 

1. Interim Director and Steering Committee 
The CPPB's Interim Director assumes all functions and responsibilities of the Program Director 
until the Program has been approved and the Director has been appointed. The Interim Director is 
 
Boris Steipe Department of Biochemistry 
 
The Program's Steering Committee coordinates the submission of the proposal to SGS and 
assumes all functions and responsibilities of the Program Committee until the Program has been 
accredited and the Program Committee has constituted itself. It comprises 
 
B. Steipe (Chair) Department of Biochemistry 
David Guttman Department of Botany 
York Pei Institute of Medical Science 
S. Der Department of Laboratory Medicine and Pathobiology 
G. Privé Department of Medical Biophysics  
A. Davidson Department of Molecular and Medical Genetics 
 

2. Review 
The first review of the program will take place three years after the program's approval. 
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3. Signatures 
 
 
 
 
Reinhart Reithmeier (Date)
Chair, Department of Biochemistry 
 
 
 
 
 
 

 Ori Rotstein (Date)
Chair, Institute of Medical Science 
 
 

John Coleman (Date)
Chair, Department of Botany 
 
 
 
 
 
 

 James Lepock (Date)
Chair, Department of Medical Biophysics 
 
 

Avrum Gotlieb (Date)
Chair, Department of Laboratory Medicine and 
Pathobiology 
 
 
 
 
 

 Brenda Andrews (Date)
Chair, Department of Molecular and Medical 
Genetics 
 
 

Peter Lewis (Date)
Director, Program in Proteomics and 
Bioinformatics 
 
 
 
 
 

 Michael R. Marrus (Date)
Dean, School of Graduate Studies 
 
 

Donald E. Cormack (Date)
Vice Dean, School of Graduate Studies 
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Collaborative Ph.D. Program in Proteomics and Bioinformatics 

– Appendix I: Description of Core Courses – 

 
JXX 20xxH (fall) Proteomics and Functional Genomics 
 
Course outline, Draft V 0.1 Nov. 24, 2002 
 

Course coordinator:  

N.N 
tel. ..... 
e-mail: .....@utoronto.ca  
 

Summary 

JXX 20xxH is a hands-on course that focuses on practical aspects of an interdisciplinary 
approach to proteomics and bioinformatics. It is offered within the academic component of the 
Collaborative Ph.D. Program in Proteomics and Bioinformatics (CPPB) and satisfies a part of the 
program's requirements. The course is designed to enable students to relate theoretical concepts 
to their own research and stimulate enhancements, based on the opportunities offered by the 
novel methods of proteomics and functional genomics. Alternatively - for those students whose 
thesis is in that field already - the discussion will center on the judicious choice of high-
resolution methods. 
 
The course will have a lecture component and a discussion component. Students will prepare 
lectures with required reading beforehand. In each lecture, an overview of practical aspects of a 
method of proteomics and functional genomics is given by a research scientist who is active in 
the field. In the discussion section that follows, potential applications to their own research topic 
will be proposed by the students and the feasibility and scientific merit will be discussed in a 
question and answer format. 
 
Assignments will explore potential transdisciplinary approaches in the context of the student's 
own research. An initial set of three one-page project proposals are to be submitted in which the 
student will propose the exploration of specific aspects of her own research with modern methods 
of proteomics and functional genomics that are reviewed in the reading material. These proposals 
must be distinct from ongoing research in the laboratory. Three sets of student project proposals 
will be assigned to each student for critical review for the second assignment. The third 
assignment will formulate a rebuttal to the reviewers' arguments, together with improved 
proposals. For the final assignment, the student will choose - preferably jointly with his 
supervisor - one of the proposals for elaboration. The final proposal should be written so it could 
form the outline for a collaborative traineeship later in the student's program and include detailed 
methodology and protocols that would actually be available. Assignments will be graded by the 
course coordinator to ensure consistency. 
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This course satisfies one of two course requirements for the CPPB. As well, credit is applied 
towards the following Ph.D. program course requirements in the participating  departments: 
 
Department of Biochemistry This course satisfies one of three half course 

requirements other than BCH2021. 
Department of Botany This course satisfies one of three half course 

requirements; at least one other half course 
has to be from BOT1700 series. 

Department of Laboratory Medicine and Pathology This course will be taken in addition to the 
departmental requirements. 

Department of Medical Biophysics MBP students are expected to fulfill the 
course requirements of both the CPPB and 
the Department of Medical Biophysics.  
However, it is anticipated that in most cases 
the courses required by the Program will 
serve to fulfill, in part, the Departmental 
requirements. When an exemption is 
obtained, this course can be counted for one 
half credit towards the Ph.D. requirements 
in MBP. 

Institute of Medical Science This course satisfies one-half of a full 
graduate course requirement. 

Department of Molecular and Medical Genetics This course can substitute for MMG 1016. 
 
Classes will held in the Medical Sciences Building,, most probably Tuesdays from 10:00 - 12:00 
A.M. 
 

Limited enrollment 

Due to the interactive nature of this course, the number of places is limited. All student members 
of the CPPB and eligible students who have applied to the program will be placed. Enrollment by 
other students as well as audition of this course requires approval by the Program Director. 
 

Prerequisites 

An introductory / advanced level 4th year undergraduate or graduate course in protein chemistry, 
molecular biology or functional genomics is a course prerequisite. The following courses of the 
academic year 2002-2003 can be applied towards this requirement: 
 
BCH421H1 Protein Structure and Function 
BCH440H1 Protein Biosynthesis 
BOT1700H Proteomics, protein complexes and signalling 
MBP10008 Fundamentals in Cell and Molecular Biology 
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MGB420H1 Regulation of Gene Expression 
MGB425H1 Cell Cycle Regulation 
MGB452H2 Genetic Analysis of Development 2 
 
Other courses can be approved by the course coordinator. 
 

Course outline 2003: 

Sept. 9 Introduction, organization, reading materials 
 First assignment (proposals) handed out 
Sept. 16 The transcriptome: microarray analysis 
Sept. 23 2D gel electrophoresis 
Sept. 30 MS-Analysis of post-translational modifications 
 First assignment due. Second assignment (review) handed out. 
Oct. 7 Yeast and mammalian 2 hybrid screens 
Oct. 14 Yeast genetic interaction screens 
Oct. 21 Genetic interaction screens in other organisms 
Oct. 28 Immunoprecipitation and complex identification 
 Second assignment due. Third assignment (rebuttal and improvement) handed 

out. 
Nov. 4 High throughput Tap tagging 
Nov. 11 Protein chips and beads 
Nov. 18 Structural proteomics 
Nov. 25 Large scale mutagenesis screens 
 Third assignment due. Last assignment (proposal) handed out. 
Dec. 3 High-throughput genotyping 
Dec. 10 Final assignment due 
 

Evaluation  

Three research project sketches 20 % 
Project sketch reviews 20 % 
Project sketch review rebuttals 20 % 
Research proposal based on project sketch 40 % 
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Collaborative Ph.D. Program in Proteomics and Bioinformatics 

– Appendix I: Description of Core Courses – 

 
JXX 20xxH (spring) Applied Bioinformatics 
 
Course outline, Draft V 0.1 Nov. 24, 2002 
 

Course coordinator:  

Boris Steipe 
tel. (416) 946-7741 
e-mail: boris.steipe@utoronto.ca  
 

Summary 

JXX 20xxH is a hands-on course with a lab component that focuses on practical issues of 
bioinformatics in a post-genomic research environment. It is offered within the academic 
program of the Collaborative Ph.D. Program in Proteomics and Bioinformatics (CPPB) and 
satisfies a part of the program's requirements. The course is designed to address the disconnect 
between the genome-scale data that is available to life-science research in principle and the 
difficulties encountered when data analysis is to be systematically integrated into the 
experimental workflow in practice. At the root of this problem is the reliance on WWW-based 
interfaces that is antithetical to post-genomic science – characterized by the need to analyse not 
single genes in an ad hoc fashion, but whole genomes, single and across species, repeatedly, as 
databases grow, and filter, combine and analyze the results in creative, non-trivial ways. 
Fortunately, with the maturation of modern scripting languages such as Perl or Python, the entry 
barrier has come down to a level where it is feasible to empower a bench-scientist with the skills 
required to become productive with bioinformatics in the context of his own research 
 
The course will have a lecture component and a lab component. Students will prepare lectures 
with required reading beforehand. In each lecture, an overview of a particular aspect is given 
with specific examples from practical bioinformatics and computational biology. Relevance to 
the wet-lab is our guiding principle. In the lab component students will set up and administer 
their own Linux workstation and learn how to use Perl to perform common bioinformatics tasks 
and combine them into meaningful analysis procedures. 
 
Course assignments will explore the potential of bioinformatics approaches in the context of the 
student's own research. An initial set of three one-page project proposals will be submitted in 
which the student will propose how bioinformatics methods could support the exploration of 
specific aspects of her own research that would be new to the project. Three sets of student 
project proposals will be assigned for critical review for the second assignment. The third 
assignment will formulate a rebuttal to the reviewer's arguments together with improved 
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proposals. For the final assignment, the student will implement one of the proposed procedures - 
based on feasibility of the task with available modules and on scientific merit - as a prototype 
application.  
 
This course satisfies one of two course requirements for the CPPB. As well, credit is applied 
towards the following Ph.D. program course requirements in the participating  departments. 
 
Department of Biochemistry This course satisfies one of three half course 

requirements other than BCH2021. 
Department of Botany This course satisfies one of three half course 

requirements; at least one other half course 
has to be from BOT1700 series. 

Department of Laboratory Medicine and Pathology This course will be taken in addition to the 
departmental requirements. 

Department of Medical Biophysics MBP students are expected to fulfill the 
course requirements of both the CPPB and 
the Department of Medical Biophysics.  
However, it is anticipated that in most cases 
the courses required by the Program will 
serve to fulfill, in part, the Departmental 
requirements. When an exemption is 
obtained, this course can be counted for one 
half credit towards the Ph.D. requirements 
in MBP. 

Institute of Medical Science This course satisfies one-half of a full 
graduate course requirement. 

Department of Molecular and Medical Genetics This course can substitute for MMG 1016. 
 
Classes will be held in the Medical Sciences Building, most probably Tuesdays from 10:00 - 
11:00 A.M. Labs are expected to be held  in the Computer Teaching Lab, of the Medical 
Sciences Building. Likely dates are Tuesdays and Thursdays from 16:00 - 18:00. 
 

Limited enrollment 

Due to the interactive nature of this course and the lab component, the number of places in this 
course is limited. All student members of the CPPB and eligible students who have applied to the 
program will be placed. Enrolment by other students as well as audition of this course requires 
approval by the Program Director. 
 

Prerequisites 

This course does not require programming skills; it is designed to allow any student member of 
the CPPB to participate successfully. 
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Students may use their own laboratory computer for the lab if they wish. This will allow them to 
leave the course with an installed and configured Linux bioinformatics workstation they can use 
subsequently. Suggested hardware will be discussed briefly in the organizational meeting; we 
anticipate being able to negotiate a package price for this course. 
 
An introductory level 4th year undergraduate or graduate course in bioinformatics or 
computational biology is a course prerequisite. The following courses of the academic year 2002-
2003 can be applied towards this requirement: 
 
BCH441H1 Bioinformatics 
BIO472H1 / JBZ 1473H Computational Genomics and Bioinformatics 
MBP1011H Foundations of Bioinformatics 
 
Other courses can be approved by the course coordinator. 
 

Course outline 2004: 

Jan. 13 Introduction, organization, hardware, reading materials 
 First assignment (proposals) handed out 
Jan. 20 Installing Linux, basic system maintenance 
Jan. 27 Perl I - the basics 
Feb. 3 Data to information: Intelligent strategies for bioinformatics 
 First assignment due. Second assignment (review) handed out. 
Feb. 10 Installing bioinformatics tools 
Feb. 17 (No class - Reading Week) 
Feb. 24 Fundamentals of datastructures and algorithms 
Mar. 2 Perl II - use of datastructures 
 Second assignment due. Third assignment (rebuttal and improvement) handed 

out. 
Mar. 9 Accessing public databases 
Mar. 16 Perl III - using modules 
Mar. 23 Fundamentals of software engineering 
 Third assignment due. Last assignment (project) handed out 
Mar. 30 Perl IV - Bioperl 
Apr. 6 Combining procedures into processes 
Apr. 20 Final assignment due 
 

Evaluation  

Three research project sketches 20 % 
Project sketch reviews 20 % 
Project sketch review rebuttals 20 % 
Working prototype based on project sketch 40 % 
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Collaborative Ph.D. Program in Proteomics and Bioinformatics 

– Appendix II: Collaborative Traineeship Scenarios – 

 
These scenarios are provided to illustrate the combination of contents and methods the program 
encourages. All details of actual traineeships will be decided by the collaborating supervisors; in 
addition the traineeships require approval by the Program Committee. 
 
 
 

Home Laboratory 
Topic 

Host Laboratory 
Method 

Traineeship objective 

Signalling pathways Genetic interactions Find genetic interactions for one critical 
component of pathway currently under study 
to generate hypothesis about functional 
redundancies in convergent pathways. 

Development Structural genomics Attempt definition of domains and separate 
expression of domains from large, 
multidomain protein of interest, to delineate 
multiple, distinct functions. 

Genetic 
predisposition to 
disease 

Bioinformatics - 
Databases 

Attempt in silico reconstruction of pathways 
involving gene(s) of interest from interaction 
information. 

Inherited disease Tap tags Define participation of gene of interest in 
molecular complex as a prerequisite to 
generate hypotheses about pathomechanism. 

Statistical models Microarrays Define a biologically meaningful analysis 
strategy based on current methods in 
statistical modelling to allow automatic 
analysis of microarray time series; define 
experimental requirements. 
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Collaborative Ph.D. Program in Proteomics and Bioinformatics 

– Appendix III: Faculty Members and Descriptions of their Research – 

The following individuals have applied to become faculty members of the Collaborative Ph.D. 
Program in Proteomics and Bioinformatics. They have agreed to the Principles and Policies of 
the Program and their membership has been approved by the Steering Committee. 
 

1. Biochemistry 
 
Grant W. Brown 
Chang, M., Bellaoui, M., Boone, C., and Brown, G. W. (2002) A genome-wide screen for methyl 

methanesulfonate sensitive mutants reveals genes required for S phase progression in the 
presence of DNA damage. Proc. Natl. Acad. Sci. USA, in press. 

Fung, A. D., Ou, J., Bueler, S. and Brown, G. W. (2002) A conserved domain of S. pombe dfp1+ 
is uniquely required for chromosome stability following alkylation damage during S phase. 
Mol. Cell. Biol. 22, 4477-4490. 

 
Hue Sun Chan 
Y. Cui, W.H. Wong, E. Bornberg-Bauer and H.S. Chan. Recombinatoric Exploration of Novel 

Folded Structures: A Heteropolymer-Based Model of Protein Evolutionary Landscapes. 
Proceedings of the National Academy of Sciences, USA 99, 809-814 (2002).  

H. S. Chan and E. Bornberg-Bauer, Perspectives on Protein Evolution from Simple Exact 
Models. Applied Bioinformatics 1, 121-144 (2002). 

 
Julie D Forman-Kay 
W.-Y. Choy and J. D. Forman-Kay. Calculation of an ensemble of structures representing the 

unfolded state of an SH3 domain. Journal of Molecular Biology 308, 1011-1032 (2001). 
P.J. Finerty, R. Muhandiram and J.D. Forman-Kay. Side Chain NMR Relaxation Data for the 

SAP SH2 Domain Correlate with a Binding Interface Hot Spot and a Region with 
Conformational Plasticity, Journal of Molecular Biology 322, 605-620 (2002).  

 
Christopher Hogue 
SeqHound: biological sequence and structure database as a platform for bioinformatics research. 

Michalickova K, Bader GD, Dumontier M, Lieu HC, Betel D, Isserlin R, Hogue CW BMC 
Bioinformatics 2002 Oct 25, 3:32 

Analyzing yeast protein-protein interaction data obtained from different sources. Bader GD, 
Hogue CW Nat Biotechnol 2002 Oct, 20:991-7  
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Walid A. Houry 
Wong, P., Kolesov, G., Frishman, D., & Houry, W. A. “Phylogenetic Web Profiler” 

Bioinformatics, in press 
Houry, W. A., Frishman, D., Eckerskorn, C., Lottspeich, F., & Hartl, F. U. “Identification of the 

In Vivo Substrates of the Chaperonin GroEL” Nature 402(11), 147-154 (1999). 
 
Emil F. Pai 
D. Christendat, A. Yee, A. Dharamsi, Y. Kluger, A. Savchenko, J. Cort, V. Booth, C. McKereth, 

V. Saridakis, I. Ekiel, G. Kozlov, K. Maxwell, N. Wu, L.P. McIntosh, K. Gehring, M. 
Kennedy, A. Davidson, E.F. Pai, M. Gerstein, C.H. Arrowsmith & A.M. Edwards (2000) 
Structural Proteomics of M. thermoautortrophicum: A Global Survey of Non-Membrane 
Protein Expression, Solubility, and Structure. Nature Struct. Biol. 7:903-909. 

V. Saridakis, D. Christendat, A. Thygesen, C. Arrowsmith, A.M. Edwards & E.F. Pai (2002) 
Crystal Structure of Methanobacterium thermoautotrophicum Conserved Protein MTH1020 
Reveals an NTN-Hydrolase Fold. Proteins 48:141-143.  

 
Régis Pomès 
Biophys J (2002) 82:2304-16 Molecular mechanism of H+ conduction in the single-file water 

chain of the gramicidin channel. Pomes R & Roux B. 
Biophys J (1998) 75(1):33-40 Free energy profiles for H+ conduction along hydrogen-bonded 

chains of water molecules. Pomes R, Roux B.  
 
Boris Steipe 
M. Niggemann & B. Steipe (2000) Exploring local and non-local interactions for protein stability 

by structural motif engineering. Journal of Molecular Biology, Vol. 296, pp. 181-195.  
B. Steipe (2002) A revised proof of the metric properties of the minimal root-mean-square 

deviation of vector sets. Acta Cryst A, Vol. 58, p. 506  
 
Christopher M. Yip 
Single Molecule Imaging Of Supported Planar Lipid Bilayer-Reconstituted Human Insulin 

Receptors By In Situ Scanning Probe Microscopy Slade, A.; Luh, J.; Ho, S.; Yip, C.M J 
Struct. Biol. 2002, 137, 283-291 

Substrate-Facilitated Assembly of Elastin-Like Peptides: Studies by Variable Temperature In 
Situ Atomic Force Microscopy Yang, G.; Woodhouse, K.; Yip, C.M. JACS 2002, 124(36), 
10648  
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2. Botany 
 
Dinesh Christendat 
Christendat D, Yee A, Dharamsi A, Kluger Y, Savchenko A, Cort JR, Booth V, Mackereth CD, 

Saridakis V, Ekiel I, Kozlov G, Maxwell KL, Wu N, McIntosh LP, Gehring K, Kennedy 
MA, Davidson AR, Pai EF, Gerstein M, Edwards AM, Arrowsmith CH. Structural 
proteomics of an archaeon. Nat Struct Biol 2000 7(10):903-9 

Christendat D, Saridakis V, Kim Y, Kumar PA, Xu X, Semesi A, Joachimiak A, Arrowsmith CH, 
Edwards AM.The crystal structure of hypothetical protein MTH1491 from 
Methanobacterium thermoautotrophicum. Protein Sci 2002 11(6):1409-14 

 
Sean Cutler 
Cutler, S.R., Ehrhardt, D.W., Griffits, J.S., Somerville, C.R., Random AFP::cDNA fusions enable 

visualization of subcellular structures in cells of Arabidopsis at high frequency. 2000 
PNASvol. 97 no. 7, 3719 – 3723 

Cutler, S.R., Erhardardt, D.W. 2002, Polarized cytokinesis in vacuolated cells of Arabidosis, 
PNASvol. 99 no. 5, 2812 – 2817 

 
David Guttman 
Guttman et al. 2002 A functional screen for the type III (hrp) secretone of the plant pathogen 

Pseudonona syringoe (sp?) Science 295: 1722-1726 
Guttman and Dychuren 1994 ? divergence in Escherichia coli as a result of recombination, not 

mutation Science 266: 1380 – 1383 
 
Nicholas Provart 
Chen W, Provart N, Glazebrook J, Katagiri F, Chang H-S, Eulgem T, Mauch F, Luan S, Zou G, 

Whitham SA, Budworth PR, Tao Y, Xie Z, Chen X, Lam S, Kreps JA, Harper JF, Si-
Ammour A, Mauch-Mani B, Heinlein M, Kobayashi K, Hohn T, Dangl JL, Wang X and 
Zhu T (2002). Expression Profile Matrix of Arabidopsis Transcription Factor Genes 
implies Their Putative Functions in Response to Environmental Stresses. Plant Cell 14:559-
574. 

Zhu T, Budworth P, Chen W, Provart N, Chang H-S, Guimil S, Zou G, Wang X (2002). 
Transcriptional Control of Nutrient Partitioning During Rice Grain Filling. (2003) Plant 
Biotech Journal 1, in press 
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3. Institute of Medical Science 
 
York Pei 
Pei Y, Scholey J, Thai K, Suzuki M, Cattran D. Association of angiotensinogen gene T235 

variant with progression of IgA nephropathy in Caucasian patients. J Clin Invest 100:814-
820, 1997.  

Watnick T, He N, Wang KW, Liang Y, Parfrey P, Hefferton D, St. George-Hyslop P, Germino G, 
Pei Y. Somatic mutations in PKD1 in ADPKD2 tissue suggests a possible pathogenic role 
of trans-heterozygous mutations. Nature Genet 25: 143-144, 2000. 

 
Katherine Siminovitch 
McGavin MKH,Badour K,Hardy L, Kubieski T, Zhang J, Siminovitch KA: The intersectin 2 

adaptor links WASp- mediated actin polymerization to TCR endocytosis. J Exp Med 
194:1777,2001 

Badour K, Shi F, McGavin MKH, Rampersad V, Hardy L, Field D, Siminovitch KA. The 
Wiskott Aldrich syndrome protein acts downstream of CD2 and the CD2AP and PSTPIP1 
adaptors to promote formation of the immulogoical synapse. Immunity (in press).  

 

4. Laboratory Medicine and Pathobiology 
 
Joan M. Boggs 
Arvanitis, D. N., Yang, W. and Boggs, J. M., Myelin proteolipid protein, basic protein, the small 

isoform of myelin-associated glycoprotein, and p42MAPK are associated in the TX-100 
extract of central nervous system myelin, J. Neurosci. Res. 70 (2002) 8-23. 

Boggs, J. M. and Rangaraj, G., Interaction of lipid-bound myelin basic protein with actin 
filaments and calmodulin, Biochemistry 39 (2000) 7799-7806.  

 
David M. Irwin 
 Irwin DM Ancient duplications of the human proglucagon gene. Genomics 79(5):741-6, 

2002. 
 Irwin DM Molecular evolution of proglucagon. Regul Pept. 98(1-2):1-12, 2001. 
 
Dean Rowe-Magnus 
D.A. Rowe-Magnus, A.-M. Guerout, P. Ploncard, B. Dychinco, J. Davies and D. Mazel (2000).  

The evolutionary history of chromosonal super-integrons provides an ancestry for multi-
resistant integrons.  Proceedings of the National Academy of Sciences USA, 98:652-657 

Dean A. Rowe-Magnus, Anne-Marie Guerout, Latefa Biskri, Philippe Bouige and Didier Mazel 
(2002).  Comparative Analysis of Super-integrons: Engineering Extensive Genetic 
Diversity in the Vibrionaceae. Genome Research, in press. 
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5. Medical Biophysics 
 
Cheryl Arrowsmith 
An NMR Approach for Structural Proteomics, A. Yee, X. Chang, A. Pineda-Lucena, B. Wu, A. 

Semesi, B. Le, T. Ramelot, G. M. Lee, S. Bhattacharyya, P. Gutierrez, A. Denisov, C.-H. 
Lee, J.R. Cort, G. Kozlov, J. Liao, G. Finak, Limin Chen, D. Wishart, W. Lee, L. P. 
McIntosh, K. Gehring, M.A. Kennedy, A.M. Edwards, and C.H. Arrowsmith. PNAS. 99, 
1825-30 (2002) 

Structural Proteomics of an archaeon, D. Christendat, A Yee, A. Dharamsi, Y. Kluger, A. 
Savchenko, J. R.Cort, V. Booth, C. D. Mackereth, V. Saridakis, I. Ekiel, G. Kozlov, K. L. 
Maxwell, N. Wu, L. P. McIntosh, K. Gehring, M. A. Kennedy, A. R. Davidson, E. F. Pai, 
M. Gerstein, A. M. Edwards and C. H. Arrowsmith, Nature Struct. Biol., 7, 903-909 
(2000).  

 
Avi Chakrabartty 
Chakrabartty A, Kortemme T, Baldwin RL. Helix propensities of the amino acids measured in 

alanine-based peptides without helix-stabilizing side-chain interactions. Protein Sci. 1994 
May;3(5):843-52. 

Doig AJ, Chakrabartty A, Klingler TM, Baldwin RL. Determination of free energies of N-
capping in alpha-helices by modification of the Lifson-Roig helix-coil therapy to include 
N- and C-capping. Biochemistry. 1994 Mar 22;33(11):3396-403.  

 
Mitsu Ikura 
Bosanac I, Alattia JR, Mal TK, Chan J, Talarico S, Tong FK, Tong KI, Yoshikawa F, Furuichi T, 

Iwai M, Michikawa T, Mikoshiba K, Ikura M. Structure of the inositol 1,4,5-trisphosphate 
receptor binding core in complex with its ligand. Nature. 2002 Nov 17  

Truong K, Sawano A, Mizuno H, Hama H, Tong KI, Mal TK, Miyawaki A, Ikura M. FRET-
based in vivo Ca2+ imaging by a new calmodulin-GFP fusion molecule. Nat Struct Biol. 
2001 Dec;8(12):1069-73. 

 
Igor Jurisica 
Jurisica, I., Rogers, P., Glasgow, J., Collins, R., Wolfley, J., Luft, J., DeTitta, G.T. Improving 

Objectivity and Scalability in Protein Crystallization: Integrating Image Analysis With 
Knowledge Discovery. IEEE Intelligent Systems Journal, Special issue on Intelligent 
Systems in Biology, November/December, pp. 26-34, 2001. 

Sultan, M., Wigle, D., Cumbaa, C., Maziarz, M., Glasgow, J., M.-S. Tsao, Jurisica, I. Binary tree-
structured vector quantization approach to clustering and visualizing microarray data. 
Bioinformatics. Special Issue of ISMB'02, 18(Suppl. 1):S111-S119. 2002.  
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Lothar Lilge 
Munce, N.R., Lilge, L. (2002) Optical Micro manipulations and single cell analysis on a 
microchip platform, Proc. SPIE Vol TDOI, page 247-249 
Nigel Munce, Jianzhuo Li, Pelo Herman, Lothar Lilge (2003) Single Cell analysis on a microchip 

platform using optical tweezers and optical scissors. Proc. SPIE Vol 4982 
 
Gil Prive 
Insertion of carrier proteins into hydrophilic loops of the Escherichia coli lactose permease. 

Engel, C.K., Chen, L. and Privé, GG. Biochim. Biophys. Acta. 1564, 38-46 (2002). 
Toward the bilayer proteome: electrospray ionization-mass spectrometry of large, intact 

membrane proteins. J.P. Whitelegge, L. leCoutre, J.C. Lee, C.K. Engel, G.G. Privé, K.F. 
Faull and H.R. Kaback. Proc. Natl. Acad. Sci. USA 96, 10695-10698 (1999).  

 
Jim Woodgett 
Yarwood, S.J. and Woodgett, J.R. (2001) Extra-cellular matrix composition determines the 
transcriptional response to epidermal growth factor receptor activation. Proc. Natl. Acad. Sci. 
USA 98, 4472-4477.  
Claudio, J.O., Masih-Khan, M., Tang, H., Goncalves, J., Voralia, M., Li, Z.H., Nadeem, V., 

Cukerman, E., Francisco-Pabalan, O., Liew, C.C., Woodgett, J.R. and Stewart, A.K. (2002) 
A molecular compendium of genes expressed in multiple myeloma. Blood 100, 2175-2186.  

 

6. Molecular and Medical Genetics 
 
Brenda Andrews 
Tong et al. (2001). Systematic Genetic Analysis with ordered arrays of yeast deletion mutants. 

Science 294, 2364-2368. 
 Huang et al. (2002). Dissection of a complex phenotype by functional genomics reveals roles for 

the yeast cyclin-dependent protein kinase Pho85 in stress adaptation and cell integrity. Mol. 
Cell. Biol. 22, 5076-5088  

 
Ben Blencowe 
Boucher, L., Ouzounis, C.A., Enright, A., and Blencowe, B.J. (2001). A genome- wide survey of 

RS domain proteins. RNA. 7, 1693-1701. 
Blencowe, B.J. and Ouzounis, C.A. (1999). The PWI Motif: A new protein domain in splicing 

factors. Trends in Bioch. Sci. 24: 179-180.  
 
Charlie Boone 
Tong A.H.Y., B. Drees, G. Nardelli , G. D. Bader, B. Brannetti, L. Castagnoli, M. Evangelista, S. 

Ferracuti, B. Nelson, S. Paoluzi, M. Quondam, A. Zucconi, C.W.V. Hogue, S. Fields, C. 
Boone, G. Cesareni (2002). A Combined Experimental and Computational Strategy to 
Define Protein Interaction Networks for Peptide Recognition Modules Science 295:321-
324. 

Tong A. H. Y., M. Evangelista, A. B. Parsons, H. Xu, G. D. Bader, N. Page, M. Robinson, S. 
Raghibizadeh, C. W. V. Hogue, H. Bussey, B. Andrews, M. Tyers, C. Boone (2001).  
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Systematic Genetic Analysis with Ordered Arrays of Yeast Deletion Mutants Science 
294:2364-2368. 

 
Andrew Emili 
 Cagney G, Emili A. De novo peptide sequencing and quantitative profiling of complex 

protein mixtures using mass-coded abundance tagging. Nat Biotechnol. 2002 
Feb;20(2):163-70.  

Krogan NJ, Kim M, Ahn SH, Zhong G, Kobor MS, Cagney G, Emili A, Shilatifard A, 
Buratowski S, Greenblatt JF. RNA polymerase II elongation factors of Saccharomyces 
cerevisiae: a targeted proteomics approach. 

 
Jack Greenblatt 
Krogan, N. and Greenblatt, J. (2001) “Characterization of a six-subunit holo-elongator complex 

required for the regulated expression of a group of genes in Saccharomyces cerevisiae Mol. 
Cell. Biol. 21, 8203 – 8212 

Krogan, N.J., Kim, M., Ahrn, S.H., Zhong, G., Kobor, M.S., Cagney, G., Emili, A., Shilatifard, 
A., Buratowski, S., and Greenblatt, J.F. (2002) RNA Polymerase II Elongation Factors of 
Saccharomyces cerevisiae: a Targeted Proteomics Approach Mol., Cell. Biol. 22, 6979-
6992 

 
Tim Hughes 
Wu LF, Hughes TR, Davierwala AP, Robinson MD, Stoughton R, Altschuler SJ. Large-scale 

prediction of Saccharomyces cerevisiae gene function using overlapping transcriptional 
clusters. Nat Genet. 2002 Jul;31(3):255-65. 

Robinson MD, Grigull J, Mohammad N, Hughes TR. FUNSPEC: A Web-Based Cluster 
Interpreter for Yeast. BMC Bioinformatics. 2002 Nov 13 [epub ahead of print] 

 
Tony Pawson 
Soderling SH, Binns KL, Wayman GA, Davee SM, Ong SH, Pawson T, Scott JD. The WRP 

component of the WAVE-1 complex attenuates Rac-mediated signalling. Nat Cell Biol. 
2002 4(12):970-5. 

Winberg G, Matskova L, Chen F, Plant P, Rotin D, Gish G, Ingham R, Ernberg I, Pawson T. 
Latent membrane protein 2A of Epstein-Barr virus binds WW domain E3 protein-ubiquitin 
ligases that ubiquitinate B-cell tyrosine kinases. Mol Cell Biol. 2000 20(22):8526-35. 

 
Jeff Wrana 
Kluppel, M., Vallis, K. and Wrana, J.L. (2002). A high-throughput induction gene trap approach 

defines C4ST as a target of BMP signaling. Mech. Dev., 118, 77.  
Bonni S., Wang H.R., Causing C.G., Kavsak P., Stroschein S.L., Luo K., and Wrana J.L. (2001). 

TGF beta induces assembly of a Smad2-Smurf2 ubiquitin ligase complex that targets SnoN 
for degradation. Nat. Cell Biol., 3, 587-595. 
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Collaborative Ph.D. Program in Proteomics and Bioinformatics 

– Appendix IV: Summmary of CPPB course credits within the Ph.D. program requirements of 

the participating departments – 

 
 
 
 
Department of Biochemistry: 

Each CPPB course can substitute for one of three required half courses other than 
BCH2021. 

 
 
Department of Botany: 

A minimum formal course requirement of 3 half courses must be fulfilled, with the first 
half course taken in the student's first year. One of the half courses should be from the 
BOT1700 series. The CPPB courses may fulfill the requirement for 2 of the 3 half 
courses. 

 
 
Department of Laboratory Medicine and Pathology 

CPPB courses will be taken in addition to the departmental requirements. 
 
 
Department of Medical Biophysics: 

MBP students are expected to fulfill the course requirements of both the CPPB and the 
Department of Medical Biophysics. However, it is anticipated that in most cases the 
courses required by the Program will serve to fulfill, in part, the Departmental 
requirements. For example, when an exemption is obtained for one or more required MBP 
courses, either or both CPPB courses can be counted for one half credit each towards the 
Ph.D. requirements in MBP. 

 
 
Institute of Medical Science: 

The minimum course requirement for the PhD degree in the IMS is the equivalent of one 
full graduate course, in addition to MSC 1011Y Student Seminars. Both CPPB courses 
can count for one-half credit towards this requirement. 

 
 
Department of Molecular and Medical Genetics: 

Either CPPB course can substitute for MMG 1016. 
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