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1.0 GRADUATE STUDIES IN MOLECULAR AND CELLULAR BIOLOGY

The graduate programs in Molecular and Cellular Biology (MCB) offer opportunities for interdisciplinary
studies leading to the MSc and PhD degrees in molecular and cellular biology. Students and faculty
pursue fundamental and applied research involving diverse biological systems (plants, humans and other
animals, prokaryotic and eukaryotic microbes). They focus on experimental systems that extend from
molecules to organisms, with the following provincially-approved areas of emphasis:

Biochemistry

Cell Biology

Microbiology

Molecular Biology and Genetics
Plant Biology

MCB students and faculty also participate in the following Interdepartmental Programs:

e Aguaculture (MSc & PhD)
e Bioinformatics (MSc)

e Biophysics (MSc & PhD)

e Toxicology (MSc)

e Neuroscience (MSc & PhD)

In keeping with the Learning Obijectives of the University of Guelph, MCB graduate students learn in the
laboratory, the seminar room, the classroom, the library and online. Students who pursue graduate degrees
in MCB develop an advanced knowledge of their discipline, the intellectual and technical competence
required to carry out research in their discipline, and the ability to effectively communicate their
knowledge and the results of their research, both orally and in writing.

This handbook provides a guide to University and Departmental policies and procedures for graduate
students, their Advisors and other Advisory Committee members. The University’s Graduate Calendar
should be consulted as the ultimate authority on University-wide regulations governing course requirements,
examinations, evaluation procedures and thesis submission:

Graduate Calendar http://www.uoguelph.ca/registrar/calendars/graduate/current/

This handbook summarizes key information from the Graduate Calendar as well as Department-specific
requirements. Policies, regulations and procedures are specified as they apply to full time students unless
otherwise stated. Key forms used to administer the graduate programs can be found here:

College of Biological Science Page (http://www.uoguelph.ca/adr-cbs/current/forms.shtml)

Office of Graduate Studies Page  (http://www.uoguelph.ca/registrar/graduatestudies/index.cfm?forms)
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11 ADMINISTRATION OF THE GRADUATE PROGRAMS

The Molecular and Cellular Biology (MCB) Graduate Studies Committee administers the admission of
students to the Graduate Programs and the completion of those programs in cooperation with the office of
the College of Biological Science (CBS) Associate Dean of Research. The Committee is assisted by the
CBS Admissions Secretary and the MCB Graduate Secretary. Students enrolled in these programs are
guided by Advisors who are members of the University's Graduate Faculty. Each student’s program is
monitored by an Advisory Committee comprised of one or more faculty Advisors and one or more
additional faculty members.

1.1.1 The Graduate Studies Committee

The Graduate Studies Committee is convened by the Chair and faculty of the Department of Molecular and
Cellular Biology and Chaired by the Graduate Studies Coordinator. The Committee works with the Office
of the Associate Dean of Research to manage the recruitment and admission of students to the MSc and
PhD programs. The Graduate Studies Committee acts as the agent of the faculty to administer the MCB
Graduate Program and maintain academic standards. Key decisions are made collectively by the faculty of
the Department.

Normally the Graduate Studies Committee includes two graduate student and six faculty members
appointed biennially, with the possibility of an additional term, by the Department Chair. A faculty member
of the Committee is assigned to act as Graduate Coordinator.

The current Graduate Studies Committee comprises:

Dr. Janet Wood (Coordinator, SCIE4251, jwood@uoguelph.ca, X53866)
Dr. Jnanankur (Gan) Bag (SCIE3247, jbag@uoguelph.ca, X53390)
Dr. Andrew Bendall (SCIE3459, abendall@uoguelph.ca, X53491)
Dr. Manfred (Fred) Brauer (SCIE3520, mbrauer@uoguelph.ca, X53795)
Dr. lan Tetlow (SCIE4471, itetlow@uoguelph.ca, X52735)
(replaced by Dr. Annette Nassuth (SCIE4459, anassuth@uoguelph.ca, X58787 for F11-S12)
Dr. Stephen Seah (SCIE4250, sseah@uoguelph.ca, X56750)
Mr. Perrin Baker (Student Member) (SCIE4249, pbaker@uoguelph.ca, X53026)
Ms. Lynn Richardson (Student Member) (SCIE4473, Irichard@uoguelph.ca, X58852)

The Graduate Admissions Secretary is Ms. Karen White (SCIE3479, white@uoguelph.ca, X52730).
The MCB Graduate Secretary is Ms. Carol Schlaht (SCIE3481, cschlaht@uoguelph.ca, X53815).

1.1.2 Responsibilities of the Graduate Studies Committee
The Graduate Coordinator:

a. Chairs the Graduate Studies Committee,

b. is designated by the Chair of the Department as the approved signing authority for matters pertaining to
the Graduate Program of the Department,

c. reports to the Dean of Graduate Studies which students will graduate each semester.

d. serves as the Departmental representative on Division 3 and Division 4 Committees of the Board of
Graduate Studies, and

e. oversees the submission of Graduate Calendar additions and deletions to the Office of the Dean of
Graduate Program Services.

Working with the Graduate Secretaries, the Graduate Studies Committee:

a. evaluates applications for admission to the graduate programs.
b. maintains a file relating to the academic program of each graduate student, including transcripts, letters
of reference and correspondence relating to admission, a copy of correspondence and of all reports
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pertaining to the student's academic program and progress and the results of qualifying and final
examinations.

c. reviews the Evaluation Report form submitted for each student by each Advisory Committee each
semester,

d. formulates Departmental scholarship nominations,

e. determines the composition of Qualifying and Thesis Defense Examining Committees, arranging each
Examination and chairing each Examining Committee.

f. edits the Graduate Studies Handbook, and
formulates changes in policies with respect to the graduate program (e.g. student recruitment,
admissions, course offerings, degree requirements and stipends) for consideration by the faculty of the
Department.
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1.2 REGISTRATION IN THE GRADUATE PROGRAMS
1.2.1 Registration
Course Add/Drop & Change Form

The Academic Schedule, including registration/course selection deadlines, is provided in the Graduate
Calendar. In special circumstances a student may be permitted to register up to 14 class days after the
opening date with an appropriate late fee being assessed.

New students with Regular (not Provisional) Status may register through WebAdvisor, or in person, up
until the last date for registration for new students as announced in the Academic Schedule (see 1.2.3
regarding Provisional Status). Continuing students may normally register through WebAdvisor six to
eight weeks in advance of the start date for each semester. Alternatively, a continuing student may file a
Course Add/Drop & Change Form in the Office of Graduate Studies. The form must be signed by the
Graduate Studies Coordinator before it is submitted to the Office of Graduate Studies. Each semester,
each student registers for UNIV*7500 (Research/Writing) and UNIV*7510 (Full Time Registration) or
UNIV*7520 (Part Time Registration) in addition to any other courses specified below.

Students wishing to register in any undergraduate course or course for audit must obtain the instructor's
signature on the Course Add/Drop & Change Form. Students registered in multi-semester courses must
register in each semester in which they are actively engaged in course requirements, unless otherwise
stated in the course description.

Financial statements are available on WebAdvisor following the course selection period for all
preregistered students. Payment of account by the published deadline will complete the registration
process. Late payment will result in the assessment of late fees. Failure to make appropriate payment
arrangements by the end of the add period for the semester will result in the cancellation of enrolment
(de-registration) for that semester. Reactivation of the registration may only be approved with full
payment or upon approval of Student Financial Services.

University ID cards, which are used for identification as well as for building, library and bus access, are
produced and validated at the ID Card Centre, University Centre level 3 upon initial registration.
Validation stickers will be provided each semester to registered continuing students. Loss or theft of a
university card should be reported at the ID Card Centre.

1.2.2 Program Changes

Course Add/Drop & Change Form
Withdrawal Notice

Changes of registration (course deletion or addition) may only be made on the recommendation of the
student's Advisory Committee and with the approval of the Graduate Studies Committee and the Dean of
Graduate Studies. Credit is given only for courses listed on the Course Add/Drop & Change Form or
authorized through an official change of registration. Both semesters of 2-semester courses must be
dropped. Students who wish to re-take a 2 semester course must re-take both parts of the course. The
deadline to drop a 2-semester course is the add deadline date specified for the second semester of the
course.

A student who wishes to withdraw from the University is expected to consult with the Graduate Studies
Coordinator before submitting the withdrawal notice to the Office of Graduate Studies. A student who
withdraws from the university must return all borrowed library materials immediately upon withdrawal,
regardless of the original due date. Any items not returned will be declared lost and their cost will be
charged to the student's account. Within the time limits described in the Academic Schedule, approval of
the withdrawal entitles the student to a refund on a prorated basis. No such refund may be claimed
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without the authorization of the Office of Graduate Studies (the Assistant Vice-President Graduate
Studies and Program Quality Assurance).

In the event that a student fails to obtain satisfactory standings or to make satisfactory progress either in
course work or in research, the Board of Graduate Studies may require the student to withdraw.
Registration will be cancelled as of a date specified by the Board and an appropriate refund of fees
authorized.

1.2.3  Provisional Status

The minimum requirement for admission to graduate studies in MCB is a baccalaureate in an honours
science program, or the equivalent, from a recognized university or college. The applicant should have
achieved at least an average B* standing (a 75% average grade or the equivalent) in the work of the last 2
undergraduate years.

An applicant whose qualifications do not meet the minimum standard may be admitted as a provisional
student. Students with provisional status must register by using the Course Add/Drop & Change Form.
Requirements that must be met for transfer from provisional to regular status are specified in writing by the
Graduate Studies Committee after consultation with the prospective Advisor. Before the end of the second
semester of registration, the provisional student's Advisory Committee must recommend in writing to the
Graduate Studies Committee either that the stated requirements have been met and the student should
transfer to regular status or that the requirements have not been met and the student should withdraw from
the graduate program. The Graduate Studies Committee then recommends the appropriate change in
student status to the Dean of Graduate Studies.

1.2.4 MSc to PhD Program Transfer

Application for Transfer to Another Program

Admission to doctoral programs normally requires at least an average B standing (a 75% average grade or
the equivalent) in the baccalaureate degree, as well as a recognized MSc degree. Direct transfer from the
MSc program to the PhD program will be considered for a student who has achieved excellent standing at
the undergraduate level and demonstrated a superior performance and particular aptitude for research during
the first three semesters in the MSc program (see 1.5.4).

1.25 Continuity of Registration and Leave of Absence

Application for Leave of Absence (Hiatus)

Students are expected to register in each consecutive semester of study until graduation. They must be
registered in each semester in which they are actively engaged in course work or research, including any
semester in which they have any contact with university faculty/staff or use of university facilities in
connection with their degree program.

Without prior permission from the Dean of Graduate Studies, students normally cannot register at the
University of Guelph while they are registered as a student at another university. With prior permission
from the Dean of Graduate Studies, University of Guelph graduate students may arrange a leave of
absence to register at another university. Students should consult the Office of Graduate Studies about
the options available when planning such activities. In the case of conjoint or co-operative graduate
programs with other universities, arrangements will be made to ensure that the students involved are not
placed at a disadvantage with respect to continuity of registration.

A regular student may make prior arrangements, subject to review and recommendation by the
department, to take a Leave of Absence from graduate studies for a specified period of time, not to exceed
one year. The Dean of Graduate Studies may routinely approve a Leave of Absence for students who
request permission not to register for one semester, without adjustment to time allotted. The Board of
Graduate Studies may approve a Leave of Absence for students who request permission not to register for
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two or more consecutive semesters. Further leave(s) of absence may be granted subject to review and
recommendation by the Department and approval by the Board of Graduate Studies. A leave of absence
approved by the Board of Graduate Studies will include adjustments in the time allotted for completion of
the graduate program.

Failure to register or receive prior permission for a leave of absence will be regarded as withdrawal from
graduate studies. Students who wish to resume their studies must apply for readmission; if readmitted
they will be required to conform to current regulations.

A student who has not completed all the requirements for the degree by the due date for thesis submission
in a particular semester must re-register. Candidates must be registered in the semester in which they
qualify for the degree.

1.2.6 Parental Leave

Application for Leave of Absence (Hiatus)

Parental Leave is accommodated under the Leave of Absence regulation (see 1.2.5). Some agencies (e.g.
NSERC and CIHR) provide parental leave funding for Graduate Scholarship holders. Application
requirements and funding information can be found on the agency web sites. Both the University and the
funding agencies require application months in advance of an anticipated birth. The University requires
parental leave periods to correspond with semesters.

Students are not required to fulfill academic requirements within the two week periods before and after an
expected birth date (due date), nor will a thesis defense be scheduled within those periods.
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1.3 THE ADVISORY COMMITTEE

According to University requirements, graduate students complete the MSc or PhD program under the
guidance of an Advisory Committee. University of Guelph policies on the Responsibilities of Advisors, the
Advisory Committee and Graduate Students are found here:

http://www.uoguelph.ca/registrar/calendars/graduate/current/geninfo/geninfo-por.shtml

Advisory Committees encourage students to make full use of the resources of the University, in both the
material and intellectual senses, and particularly by encouraging wide discussion of the individual's research
in the Department. Advisory Committee members are expected to fulfill each of the responsibilities
outlined below unless they have been excused from them by the Department Chair, upon the
recommendation of the Advisory Committee.

The Advisory Committee consults the student, his or her research Advisor and the Departmental Graduate
Studies Committee regarding all aspects of the student's graduate program. These include course selection,
the research program, an application for direct transfer from the MSc to the PhD program, the composition
of Qualifying and Thesis Examination Committees and other issues as they arise. The Graduate Studies
Committee consults the Advisory Committee on all decisions concerning each graduate student's program,
including evaluation of the student's progress, applications for direct transfer from the MSc to the PhD
program and eligibility for scholarship support. The Advisory Committee meets with the student at least
once per year and it is desirable for students to discuss their progress with each Advisory Committee
member at least once per semester. The Committee reports on the student’s progress, in writing, each
semester. Members of the Committee advise the student on his or her readiness to prepare a thesis, offer
comments upon a complete thesis draft and indicate whether they find a revised draft to be ready for
examination (Section 1.7).

Students and Advisors have the right to request a formal meeting of the Advisory Committee or to appear
before the Graduate Studies Committee at any time. Requests for such meetings should be conveyed in
writing to the Advisory and Graduate Studies Committees.

1.3.1  Structure and Selection of the Advisory Committee

Advisory Committee Appointment Form

Nomination to Graduate Faculty at the University of Guelph

Advisory Committees include the Advisor (or Co-Advisors) and other members of the University's Graduate
Faculty, selected through consultation between the student and the Advisor. The Advisory Committees of
MSc students include at least two members whereas the Advisory Committees of PhD students include at
least three members including the Advisor. For PhD students, at least two Committee members should be
Department members. It is desirable that at least one Committee member should not be a member of the
Molecular and Cellular Biology Department, but minimally at least one Committee member should
represent a different discipline from the student, within the Department. Involvement of faculty members
from other Departments and other individuals with relevant expertise as Advisory Committee members is
encouraged.

To serve as a Co-Advisor or a member of an Advisory Committee, an individual who is not a member of the
Graduate Faculty must be appointed as Associate Graduate Faculty or Special Graduate Faculty. Faculty
Advisors prepare nominations for Associate or Special Graduate Faculty status in collaboration with the
Graduate Secretary. Such nominations are submitted to the Board of Graduate Studies by the Department.

The completed Advisory Committee Appointment Form must be submitted to the Graduate Secretary,
endorsed by the Graduate Coordinator and approved by the Dean of Graduate Studies by the middle of the
student’s second semester of registration. Once the Committee is struck, it cannot be changed without the
approval of the Graduate Coordinator and the Dean of Graduate Program Services. Addition of extra
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Committee members to replace faculty members who have left the University, or who are unavailable
during sabbatical leaves, is encouraged.

1.3.2 Responsibilities of the Advisory Committee

1.3.2.1 Program of Study
Degree Program Form

The Advisory Committee establishes the prescribed program of study for the student as required by
University regulation for MSc and for PhD students. The prescribed studies are based on Departmental
program requirements (see Sections 1.5 and 1.6) as well as the student's academic background, research
experience and any deficiencies in knowledge identified by the Advisory Committee. The degree program
must be established by the end of student's second semester of registration through submission of the
Degree Program form, endorsed by the Graduate Coordinator, to the Office of Graduate Studies.

The research project should be planned carefully so that the student and the Advisory Committee members
agree that it is appropriate for the degree being sought. The planned research should allow the MSc
program to be completed in 6 semesters, the PhD program (post MSc) to be completed in 9 semesters, and
the PhD program (direct entry or transfer from the MSc) to be completed in 12 semesters (including the
period spent as an MSc student).

1.3.2.2 Graduate Courses

Advisory Committee members advise the student on preparation of the Literature Review and Research
Proposal (course MCB*6200), attending presentations made by the student in course MCB*6200 and at the
Graduate Student Symposium. Students must therefore consult their Advisory Committee members on the
scheduling of these events. Advisory Committee members participate in grading the course requirements
(Sections 1.5 and 1.6). Advisory Committee meetings held after the student's presentations are devoted to
discussion and evaluation of the student's research progress and plans.

1.3.2.3 Progress Reviews
Evaluation Report Form

Advisory Committees meet no less than once a year. The student submits a written progress report to the
Committee members at least a week in advance of each meeting. At the meeting, the student presents a
detailed progress report of work completed since the last meeting, relating that progress to the previous
research plan. Satisfactory progress is commended. Areas of concern are discussed with the student. A
research plan and time-line for the following period are developed.

The student and Advisor ensure that a complete Graduate Student Evaluation Report, signed by the
Advisor and the student, is submitted to the Graduate Secretary each semester. Evaluation Reports are
copied to the student and the Advisory Committee members, and maintained in Departmental files.

Advisory Committees are encouraged to identify any problems early in the student’s program and
establish mechanisms to address them. Evaluation Reports indicating some concerns or unsatisfactory
progress may only be submitted following a meeting of the student with the Advisory Committee. The
student and Committee append a written plan to the Report delineating measures that will be taken during
the next semester to address the identified concerns. A student may submit a separate one page summary of
progress if he/she disagrees with the Committee’s Report. A copy of the Student Evaluation Report is
forwarded to Graduate Program Services. Advisory Committee meetings then occur at least once per
semester until the student's progress is satisfactory.

Most students complete their course work by the end of semester 2 (students entering their program in the
spring semester usually do so by the end of semester 3). The Advisory Committee discusses the research
plan with the student no later than the beginning of semester 3. The student identifies progress made
towards the research goals at subsequent meetings of the Advisory Committee or in individual meetings
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with Committee members. MSc students generally present a plan for completion of the research and a
thesis outline to the Advisory Committee no later than semester 5. PhD students generally present a plan
for completion of the research and a thesis outline to the Advisory Committee no later than semester 7
(PhD post-MSc) or 10 (direct transfer from MSc to PhD). A schedule for further research, thesis
preparation and submission is then formulated.

1.3.2.4 Thesis Preparation

At a Committee meeting, the Advisory Committee indicates when it is appropriate for the student to begin
thesis preparation, establishing an appropriate schedule for completion and Committee review of the thesis.
Members of the Advisory Committee review a complete thesis draft and may serve on the Examination
Committee (Section 1.7).

1.3.2.5 Departmental Review
Withdrawal Notice

The Graduate Studies Committee reviews the progress of each student at the end of each semester. Any
necessary recommendations concerning a program are made in consultation with the Advisory Committee.

Students may continue with provisional status (see 1.2.3) for only two semesters before being granted
regular status or withdrawing from the Graduate Program. If the Graduate Studies Committee determines
that a student has met the requirements for transfer to regular status, this program change is recommended to
the Dean of Graduate Studies.

If the Graduate Studies Committee or the Advisory Committee finds that a student’s progress is
unsatisfactory, the two Committees jointly review the student's program. For example, such a review occurs
if the requirements for transfer from provisional to regular status are not met during the first two semesters
or if the Advisory Committee reports unsatisfactory performance in two consecutive semesters.

According to University regulations, the following process applies when it is necessary for action to be
taken with respect to unsatisfactory performance by a graduate student. The Advisory Committee makes a
recommendation to the Graduate Studies Committee which forwards a recommendation to the Office of
Graduate Studies. The Dean of Graduate Studies ensures that the student is aware of the department's
recommendation and is offered the opportunity to make a submission. The recommendation of the
Department and any submission from the student are considered by the Admissions and Progress
Committee of the Board of Graduate Studies. The Admissions and Progress Committee makes a decision
on behalf of the Board of Graduate Studies.
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14 RESPONSIBILITIES OF THE GRADUATE STUDENT

Graduate students complete the requirements of their degree programs under the guidance of their Advisors
and Advisory Committees. Student activities must be in accord with all relevant University of Guelph
policies, including Research Policies:

http://www.uoguelph.ca/research/guelph-conduct-research/Procedures-Forms-Policies-Guidelines

and Health and Safety Policies:

http://www.uoguelph.ca/ehs/policies

1.4.1 Prescribed Studies

All graduate students are required to complete graduate courses, participate in the annual CBS Grad
Symposium, conduct research, and submit and defend a thesis based on that research. Each of these
requirements is discussed more fully below (Sections 1.5, 1.6 and 2).

142 Progress Reports

Evaluation Report Form

Students prepare written reports on their progress, plans for further research and thesis preparation prior to
each Advisory Committee meeting. A progress report is submitted to each Committee member at least one
week prior to the meeting. The student's report and the Evaluation Report form completed by the Advisory
Committee constitute the basis for Advisory Committee deliberations and are retained by the Advisor with
the student's file. The Evaluation Report form is submitted to the Coordinator for review by the Graduate
Studies Committee (see 1.3.2.3). Reports that indicate unsatisfactory progress or some concerns must be
accompanied by a plan that addresses these concerns and are submitted to the Dean of Graduate Studies.

1.4.3 Research Publications

Publication arising from research conducted by faculty members and graduate students occurs as
specified by the Publication Policy of the University of Guelph.

1.4.3.1 Consultation with Advisor and Advisory Committee

Graduate students will seek the Advisor’s approval prior to preparing and submitting their research results
for publication. This includes manuscripts for publication in refereed or non-refereed journals as well as
abstracts for any conferences or meetings. In the Molecular and Cellular Biology department, graduate
student research usually comprises a component of the Advisor’s research program that is funded through
government or private agencies. Therefore, the Advisor contributes intellectually to the conception and
analysis of the research. Consequently, any publications arising from this research are considered shared
publications with at least the student and Advisor being co-authors. The Advisory committee should be
consulted if students wish to undertake research distinct from their thesis research that will involve the
use of departmental facilities. Authorship in publications resulting from such research should also be
discussed between Advisor and student and a consensus documented clearly in writing prior to
commencement of the project.

1.4.3.2 Confidential Information

“When a sponsor provides information essential to the research which, at the time it is provided, is
labelled "Confidential Information", the University will observe such confidentiality, provided the results
of the research may be published in a form that does not disclose the confidential information.”
(PUBLICATION POLICY, 1989)
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1.4.3.3 Deferment of Publication

“Sponsors of research grants or contracts may request deferment of publication of the results obtained
beyond the date of submission of the final report of the researcher. Deferment of publication may arise
from a request by an official agency to await the publication of a government report. Industrial sponsors
may request that publication be temporarily deferred to protect commercial or industrial rights arising out
of the research.

Deferment of publication may be granted if:

i) the deferment period is compatible with the estimated date of successful defence of the thesis when
the research constitutes part of the academic studies of the graduate student;

i) deferment does not exceed a period of more than twelve months from the date of submission of the
final report to the sponsor.

In special circumstances, the Vice-President Research may grant a request to defer publication for a
period longer than twelve months from the date of submission of the final report to the sponsor but in no
circumstances shall such deferment exceed twenty-four months.” (PUBLICATION POLICY, 1989)

1.4.3.4 Advisory Committee Meetings, Evaluation Reports and Thesis Defenses

Agreements with research sponsors must not preclude presentation of information or data during Advisory
Committee meetings or inclusion of information or data in theses that is essential for evaluation of the
student's research by Advisory or Examination Committee members. Further, such agreements must not
restrict attendance at the MSc or PhD Oral Examination, which is public as a matter of University policy.

1.4.3 Research Data and Materials

On a regular basis, the student will deposit with the Advisor all original research data, laboratory
notebooks, samples, specimens and other original material derived from the research. Copies of written
material may be made by the student. However students are not allowed to remove or distribute any
biological material (strains of microorganisms, DNA, proteins, antibodies etc.) without written permission
from the Advisor or designate. Transfer of biological material is conducted as stipulated by the
University’s ACADEMIC BIOLOGICAL MATERIAL TRANSFER AGREEMENT.

1.45 Inventions Policy

In the course of completing their degree requirements, undergraduate or graduate students may discover, or
help discover, technology which might be patentable and/or have the possibility for commercial
development. Any students who suspect this might be the case should, without delay, contact their Research
Advisor, if appropriate, and the Office of Research. Although the rights to such inventions are owned by the
University, a student who is an inventor or co-inventor would share in any revenues earned by the invention
according to the University's Inventions Policy.

146 Safety

On first registration, students will receive notice of their enrolment in Departmentally-mandated Safety
Training modules. These modules must be completed within the specified period. Advisors will also
inform students of additional safety training requirements (e.g. Radiation Safety Training) and provide
laboratory-specific safety training.

Students must be familiar with the Standard Operating Procedures for their research laboratory before
beginning work in their laboratory. Additional safety information and links to MSDS sheets for organisms
can be found through the University of Guelph Department of Environmental Health and Safety at:

http://www.uoguelph.ca/ehs.
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15 THE MSC PROGRAM
The duration of the MSc program is normally six semesters.
15.1 Courses and Presentations

MSc students must complete courses MCB*6100 Research Topics in Molecular & Cellular Biology (0.5
credit) and MCB*6200 Scientific Communication in Molecular & Cellular Biology (0.5 credit) within
their first three semesters in the program, plus one additional graduate course (minimum 0.5 credit).
Additional courses may be recommended at the discretion of the Advisory Committee. Course outlines
are provided in Section 2. Students must achieve an average of 70% (B-) or greater for all courses taken
in the program.

The annual CBS Grad Symposium is normally scheduled at the end of April. All MCB graduate students
who did not present a seminar in MCB*6200 during the previous year and whose thesis defense has not
been scheduled as of the Symposium registration deadline are required to register and present a poster or
give an oral presentation during the Grad Symposium. Thus students in their 2™ year and beyond
participate in the Symposium each year. Those who do not complete this requirement cannot graduate.

152 The MSc Research Project

Students conduct their research projects under the guidance of an Advisory Committee. This research gives
the student training and experience in:

(a) conducting a comprehensive literature search on a specific research topic;
(b) research techniques;

(c) the design of experiments under relatively close supervision;

(d) the interpretation of data, and

(e) scientific writing as embodied in scientific publications.

The thesis research should include experiments not previously reported in the literature and lead to a
coherent study. Publication is not a requirement for completion of an MSc program but thesis research
should yield publishable data. Students report on their thesis research progress and it is evaluated as
specified in Section 1.4.

15.3 The MSc Examination

A final oral examination, the MSc defense, is held after completion of the research and submission of the
MSc Thesis (Section 1.7).

1.5.3.1 The Examination Committee
The MSc Examination Committee is appointed by the Department Chair on the advice of the student's
Advisory Committee and the Graduate Studies Committee. The Examination Committee includes:

e the Chair (normally a member of the Graduate Studies Committee who is not a member of the student's
Advisory Committee),

e two members of the student's Advisory Committee, one of whom may be the Advisor, and

e one other member of the graduate faculty who is not a member of the Advisory Committee.

1.5.3.2 The Examination

The MSc Examination is open to the public. The examination begins with an oral presentation by the
student which normally should last no more than 30 minutes. The student provides a brief introduction to
the field of research and summarises the salient features of the research reported within the thesis. An
opportunity is then provided for members of the University community to ask questions relevant to the
presentation. This is followed by the examination of the thesis by the Examination Committee. No further
questions from the audience are entertained during this examination.
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The examination normally involves two (or more) rounds of questions from the Committee members. The
Committee then meets in the student’s absence to discuss and vote on the thesis and defense. The thesis and
defense are deemed satisfactory if the student receives no more than one negative vote (an abstention is
considered as a negative vote). The Examination Committee communicates the result of the examination to
the Department Chair, indicating whether any revisions to the thesis are required. The thesis is submitted to
the Dean of Graduate Studies when the revisions have been approved by the Examination Committee and
the Department Chair.

1.5.4 Direct Transfer from MSc to PhD Candidacy

Application for Transfer to Another Program

An MSc student may apply to transfer to the PhD program before completing the MSc degree. To be
eligible for transfer, the student must have completed a high quality undergraduate degree with a grade
average of B+ or higher. Applications for transfer must be approved by the end of the fourth semester in
the MSc program.

Before applying for transfer to the PhD program students must complete courses MCB*6100 (Research
Topics in Molecular and Cellular Biology) and MCB*6200 (Scientific Communication in Molecular and
Cellular Biology) plus an additional course with at least 0.5 graduate course credit, attaining an overall A
minus average (at least 80%). In completing courses MCB*6100 and MCB*6200, the student will have
given a departmental seminar including a review of the proposed area of research and a research proposal.
In order to assess and document the student's research aptitude, the Advisory Committee and the student
should discuss the student's academic plans when designing the program. During the development of the
program, opportunity should be available for the student to display independence of thought, initiative, and
creativity in pursuit of answers to scientific problems.

To request transfer from the MSc to the PhD program, students apply to the Graduate Studies Committee
during the third or fourth semester in the MSc program. The application must include:

1. the completed and signed application form,

2. aletter from the student requesting program transfer,

3. the student’s research progress report and PhD research proposal (a few pages),

4. a letter from the student's Advisory Committee. This letter should indicate whether the student has met
the grade requirements specified above and demonstrated the potential to complete the PhD program. It
should include the Committee’s assessment of the potential for the student's thesis research to expand in
scope to meet the requirements of the PhD program.

In reviewing applications for direct transfer from the MSc to the PhD program, the Graduate Studies
Committee will ensure that:

o the transfer criteria have been appropriately applied,

¢ the academic standards of the Graduate Program are maintained; and

e an equitable and fair approach to consideration for transfer is available for all graduate students.

The Graduate Studies Committee will recommend either (i) that the Department endorse the proposal for
transfer, (ii) that the student reapply in the subsequent (fourth) semester, or (iii) that the request for transfer
be denied, and the student be required to complete the MSc degree before applying for admission to a PhD
program. The Graduate Studies Coordinator submits the complete application for program transfer to the
Board of Graduate Studies for final consideration.
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1.6 THE PHD PROGRAM

The duration of a PhD program is normally nine semesters for a student who has completed an MSc
degree and twelve semesters for a student without an MSc degree.

1.6.1 Courses and Presentations

PhD students must complete courses MCB*6100 Research Topics in Molecular & Cellular Biology (0.5
credit) and MCB*6200 Scientific Communication in Molecular & Cellular Biology (0.5) within their first
three semesters in the program. Additional courses may be recommended at the discretion of the Advisory
Committee. Course outlines are provided in Section 2. Students must achieve an average of 70% (B-) or
greater for all courses taken in the program.

The annual CBS Grad Symposium is normally scheduled at the end of April. All MCB graduate students
who did not present a seminar in MCB*6200 during the previous year and whose thesis defense has not
been scheduled as of the Symposium registration deadline are required to register and present a poster or
give an oral presentation during the Grad Symposium. Thus students in their 2™ year and beyond
participate in the Symposium each year. Those who do not complete this requirement cannot graduate.

To be a candidate for the PhD degree, each student must pass a Qualifying Examination (Section 1.6.3).
1.6.2 The PhD Research Project

The Ph.D. research project is intended to give the student further, more intensive, experience in the areas
indicated above for MSc theses. In addition, the student must develop the ability to generate innovative
research ideas and implement them through carefully designed experiments. The student is expected to
develop and demonstrate a high degree of scholarship and expertise in the chosen specialty and to exert
critical judgement. The research must yield results which, in the opinion of the Examination Committee,
warrant publication in reputable scientific journals appropriate to the area of specialization. Procedures by
which students report on their PhD research progress are specified in Section 1.4.

1.6.3 The Qualifying Examination

1.6.3.1 Objectives and Format of the Qualifying Examination
The Department's objectives in administering the Qualifying Examination are to determine whether:

¢ the student has a sound background knowledge in both molecular and cellular biology, and the area of
specialization,

o the student has a demonstrated ability to integrate such knowledge into solving scientific problems, and

o the student has the ability and potential to pursue research appropriate for PhD studies.

Preparation for the Qualifying Examination affords an opportunity for students to study and integrate
knowledge in solving scientific problems. It is hoped that this opportunity will allow students to approach
their thesis research from a new and broader scientific perspective.

Students may opt for either of two Qualifying Examination Formats:

1. prepare, submit and defend a research proposal on a topic distinct from the PhD thesis research, or

2. respond in writing to questions posed by the Examination Committee and defend them in a subsequent
oral examination.

1.6.3.2 Scheduling the Qualifying Examination

The Qualifying Examination is completed before the end of the fifth semester (for students with an MSc)
or the end of the seventh semester (for students without an MSc). The Qualifying Examination process is
initiated at a meeting of the student with the Advisory Committee held no less than a semester in advance of
the completion deadline. The Committee discusses the Examination with the student and prepares:

o adetailed assessment of the student’s ability and potential to pursue research at the PhD level,

e recommendations regarding the timing and format of the Examination,
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e recommendations for examination topic(s) (research areas for the research proposal (Option 1) or
subject areas on which examination questions can be based (Option 2), and
e recommendations for membership of the Examining Committee (see specifications below).

The Committee's recommendations are submitted in writing to the Graduate Studies Coordinator (or
designate). This letter must be endorsed by all members of the Advisory Committee. At the same time,
the student submits a written request for the Qualifying Examination to the Graduate Studies Coordinator,
indicating his or her choice of examination format (Option 1 or 2). The Committee’s letter is read by
members of the Examination Committee only after the oral examination.

1.6.3.3 The Qualifying Examination Committee

The Graduate Studies Committee appoints a student-specific, five-member Qualifying Examination

Committee which includes:

o the Chair (a member of the Graduate Studies Committee),

o two members of the Advisory Committee (suggested by the Advisory Committee), one of whom may
be the Advisor,

e a member of the MCB Graduate Faculty who is not a member of the Advisory Committee (two
should be suggested by the Advisory Committee),

e a member of the Graduate Faculty who is not a member of MCB (two should be suggested by the
Advisory Committee).

1.6.3.4 The Qualifying Examination

The Qualifying Examination Committee meets to formulate the Examination and set the Examination dates.
Suggestions from the student and the Advisory Committee are considered but not necessarily followed.
The subject of the research proposal (Option 1) is independent of the student’s thesis research. The
proposed research should normally be feasible for completion by one student in the duration of a PhD
program. The examination questions (Option 2) extend beyond the student’s research area to include
broader topics in the student’s area of emphasis. The student is given the Examination three weeks before
the deadline for submission of the research proposal (Option 1) or for writing answers to the Examination
questions (Option 2). The Examination follows one of the formats illustrated on the following pages.

The oral Qualifying Examination is not public. Individuals who wish to observe an oral examination
must request permission from the Chair of the Examination Committee at least one week in advance.
Permission is granted only with the agreement of the examinee.

The oral examination is based on the student’s written submission and related topics. The student
provides a short synopsis of the submission (approximately 20 minutes). Normally, this is followed by
two rounds of questions from members of the Examination Committee (15-20 min/examiner). When the
questions are completed the student and any observers leave the room. Each examiner presents an
evaluation of the student’s performance on both the written and oral components of the Examination. The
supporting letter from the student’s Advisory Committee is introduced and read by each examiner. The
student’s aptitude for the PhD program is discussed and each examiner indicates whether the student’s
performance in the examination and the research program is a satisfactory or unsatisfactory. The student
passes the Qualifying Examination if there is no more than one negative vote (an abstention is considered
as a negative vote). In exceptional circumstances where only one component of the exam (written or oral)
is deemed unsatisfactory, the student may be given an opportunity to revise the proposal or to repeat the
oral exam before the final outcome of the qualifying exam is decided. A written report on the
examination is not required unless the Examination Committee chooses to communicate specific
information or recommendations to the student.

If the student fails the examination, the Examination Committee recommends when the student should be
allowed a second attempt (University regulations require that this be done within six months of the initial
examination). The Chair of the Examination Committee prepares a written report on the student’s
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deficiencies and suggestions for improvement. This report is conveyed to the student, the Advisory
Committee, the Graduate Studies Committee and the Dean of Graduate studies. The same Examination
Committee conducts the second examination.

A second failure is reported to the Dean of Graduate Studies and the student is required to withdraw from
the PhD program.

Ph.D. Qualifying Examination of [Student Name]
Option 1: Research Proposal

Examining Committee:

Dr [Name], Department of Molecular and Cellular Biology
(Chair of the Examining Committee),

Dr [Name], Department of Molecular and Cellular Biology

Dr [Name], Department of Molecular and Cellular Biology

Dr [Name], Department of Molecular and Cellular Biology

Dr [Name], Department of [Name]

Research Proposal Topic: [State Topic]

Research Proposal Format and Content:
The research proposal should be no more than ten pages (double spaced, 12 point), not including
references, tables and figures and must include the following components:
Literature Review
Rationale and Hypothesis
Specific Aims
e Experimental Approaches
e Discussion of Anticipated Experimental Outcome
Full references, including authors and titles of the papers, should be included. No more than 4
pages should be devoted to the Literature Review, Rationale and Hypothesis.

The proposed research should normally be feasible for completion by one student in the duration
of a PhD program.

Please note that members of the Advisory Committee or the Examining Committee should not
advise the student on preparation of the research proposal, nor read or comment on any proposal
drafts.  Questions regarding the Examination should be addressed to the Chair of the
Examination Committee.

Examination Start Date: [Date]
Proposal Submission Deadline: [Date] (three weeks after the Examination start date)

Please submit 5 copies and 1 electronic copy (PDF) of the proposal to [name of the Examination
Committee Chair] ([room number; email address]) by 4 pm.

Oral Examination Date: [Time, Date] (normally two to three weeks after the submission
deadline) and place [Room Number].
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Ph.D. Qualifying Examination of [Student Name]
Option 2: Questions Based on the Area of Emphasis

Examining Committee:
[List Chair and members]
Questions:

[List 3 questions]
Answers to the questions:

The answer to each question should be no more than 10 pages (double space, 12 point), not
including references, tables and figures. Full references, including authors and title of the paper
should be included.

Examination Start Date: [Date]
Answer Submission Deadline: [Date] (3 weeks after the Examination start date)

Please submit 5 copies of the answers and 1 electronic copy (PDF) to [name of the Examination
Committee Chair] ([room number, email address]) by 4 pm.

Oral Examination: [Time, Date] (normally two to three weeks after the submission deadline)
and place [Room Number].

1.6.4 The PhD Examination

A final oral examination, the PhD defense, is held after completion of the research and submission of the
PhD Thesis (Section 1.7).

1.6.4.1 The Examination Committee

The Examination Committee is appointed by the Department Chair on the advice of the student's Advisory

Committee and the Graduate Studies Committee. The Examination Committee includes:

e The Chair (normally a member of the Graduate Studies Committee who is not a member of the Advisory
Committee),

¢ the External Examiner (two candidates should be nominated by the Advisory Committee),
two members of the student’s Advisory Committee, not including the Advisor, and

e a member of the graduate faculty, who is not a member of the Advisory Committee (two candidates
should be nominated by the Advisory Committee).

According to the Graduate Calendar, the Department must choose an External Examiner who is a
recognized expert in the subject of the thesis. The External Examiner must not have a direct connection
with the Department. The External Examiner must not have served as Advisor to the student’s Advisor,
and must not have participated in joint projects with the Advisor nor have been a student or member of
the graduate faculty in the University in the last 5 years. The External Examiner must have had no direct
connection with the student or the student’s research project. The Advisory Committee must therefore
specify any links (or lack thereof) with the nominated External Examiners when submitting nominations to
the Graduate Studies Coordinator. Assurance of independence of the External Examiner is taken as a very
serious matter by the Board of Graduate Studies. Any individual who serves as an External Examiner
may not serve again until a period of 3 years has passed.
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The External Examiner submits a written report on the thesis in advance of the Final Oral Examination and
participates in that examination. The report of the External Examiner is submitted to the Graduate Studies
Coordinator at least seven days prior to the examination. Copies of the report are normally made available
to the Advisor and the Candidate once it becomes available.

1.6.4.2 The Examination

The PhD Examination is public. The examination begins with an oral presentation by the student which
normally should last ho more than 30 minutes. The student provides a brief introduction to the field of
research and summarises the salient features of the research reported in the thesis. An opportunity is then
provided for members of the University community to ask questions relevant to the presentation. This is
followed by the examination of the thesis by the Examination Committee. No further questions from the
audience are entertained during this examination.

The examination normally involves two (or more) rounds of questions from the Committee members. The
Committee then meets in the student’s absence to discuss and vote on the thesis and defense. The thesis and
defense are deemed satisfactory if the student receives no more than one negative vote (an abstention is
considered as a negative vote). The Examination Committee communicates the result of the examination to
the Department Chair, indicating whether any revisions to the thesis are required. The thesis is submitted to
the Dean of Graduate Studies when the revisions have been approved by the Examination Committee and
the Department Chair.
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1.7 PREPARATION AND SUBMISSION OF MSC AND PHD THESES

1.7.1  Overview

University regulations on thesis preparation and submission are available at:
http://www.uoguelph.ca/registrar/calendars/graduate/current/genreg/genreg-thesis.shtml

Students prepare theses in close consultation with their research Advisors and Advisory Committees. A
complete thesis draft that has been fully reviewed and revised by the student in consultation with the
Advisor is submitted for review by the other Advisory Committee members. Theses containing incorrect
grammar, syntax, punctuation, and spelling are not accepted for review by Advisory Committee members.
The student submits a final thesis draft for examination only after responding to written comments provided
by each Advisory Committee member.

The Examination Committee provides a final independent review of the thesis, and an objective and critical
appraisal of the work described. The Examination Committee is independent of the Advisory Committee
and, in the case of the PhD examination, the External Examiner is independent of the University of Guelph.
The Examination Committee may declare a thesis unsatisfactory or require that a thesis be revised before
acceptance.

Theses should describe research conceived and conducted by the student in consultation with his or her
research Advisor. Where a student's thesis research has involved collaboration with other researchers, either
at the University of Guelph or elsewhere, the contributions of others must be specifically identified. This
identification of contributions made by others is particularly important for theses that are based on
manuscripts co-authored by persons other than the student or the Advisor.

1.7.2  Advisory Committee Consultation

At an appropriate time towards the end of the research project the student submits a progress report that
includes a tentative table of contents for the proposed thesis (often the 5™ semester in the MSc Program, the
7" semester in the PhD program post-MSc or the 10™ semester in the PhD program (post-BSc)). The thesis
proposal is discussed with the Advisory Committee at a full Committee meeting. This discussion should
result in:

1. recommendations concerning any further experimentation,

2. agreement concerning the thesis format and

3. aschedule for thesis completion.

This conversation is repeated in subsequent meetings if the student is not ready to begin thesis preparation.

The agreed thesis preparation schedule, discussed further below, must account for Departmental and
University deadlines as well as other time commitments of the student and Advisory Committee members.
Such commitments include undergraduate and graduate teaching, participation in research-related functions
such as the preparation and evaluation of research grant proposals and manuscripts, participation in
scientific conferences, sabbatical leaves and vacations. At least two weeks must be allowed for each
review of a complete thesis draft by a faculty member. The Advisory Committee formulates a plan to
accommodate commitments that will prevent Advisory Committee members from reviewing a thesis draft
within a reasonable time. Such a plan should be submitted in writing to the Graduate Studies Coordinator
for approval by the Department Chair.

1.7.3  Thesis Preparation and Advisory Committee Review

Students inform the Graduate Studies Coordinator of the semester in which they expect to submit a thesis
for examination. Thesis drafts are prepared and revised by the student in close consultation with the
Advisor. Drafts which satisfy the student's standards are reviewed by the Advisor who makes corrections
and suggestions for improvement. The student corrects and revises thesis drafts until the two agree that the
thesis is ready for appraisal by other Advisory Committee members.
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The student submits a complete thesis draft to each member of the Advisory Committee and informs the
Graduate Studies Coordinator of this action. Each Committee member reviews the thesis as she or he would
review a manuscript submitted for publication, providing written suggestions for alteration or correction of
the thesis and discussing those proposed changes with the student. At least two weeks are allowed for
each review of a complete thesis draft by a faculty member.

1.7.4  Thesis Submission and Examination

Examination Request Form

When the student is satisfied that the thesis is ready for examination and the Advisory Committee members
have reviewed the final draft, the student and members of the Advisory Committee complete the
Examination Request Form. Advisory Committee members indicate whether they do or do not find the
thesis to be ready for Examination. Their sighatures do not indicate approval or acceptance of the thesis,
since the question of approval or acceptability is the prerogative of the Examination Committee. The
Advisory Committee must provide a written explanation for failure of any Advisory Committee member to
complete the Examination Request Form. At this time, the Advisory Committee submits its
recommendations regarding selection of the External Examiner (PhD only) and membership of the
Examination Committee (see Sections 1.5 and 1.6). The student submits the completed Examination
Request Form and four (MSc) or five (PhD) copies of the thesis to the Graduate Studies Coordinator. The
External Examiner must receive the thesis no less than 4 weeks before the defense.

Preparation of a thesis can take from a few weeks to several months. Students who leave campus to take
other positions before the thesis is complete usually encounter delays. The last date on which an approved
thesis and an application to graduate may be submitted for convocation within a particular semester is
specified in the Graduate Calendar (see I. Schedule of Dates). Usually this date is on (or very close to) the
opening day of the semester.

Each semester the Graduate Studies Coordinator assists students and their Advisory Committees by
circulating a message like that below, based on an analysis like that outlined in Table 1.1 (provided at the
end of this Handbook Section).

To all MCB graduate students and Faculty:

This is to inform students and their Advisors of the timeline for thesis submission and
examination this semester (SEMESTER). Please keep in mind that writing and revision by
students are the rate determining steps for thesis completion and defense.

These schedules are based on the minimum time required for reading and revision of your thesis
and the latest possible submission date to Graduate Studies. It is particularly difficult to schedule
defenses during August and December, and this schedule does not account for absences at
conferences or on vacation. Such absences will create delays.

You are very unlikely to defend your thesis this semester if you do not meet the DATE (PhD) or
DATE (MSc) deadline for submission of your thesis and Exam Request Form.

For PhD students:

DATE: Student submits complete thesis draft to Advisor and informs the Graduate Studies
Coordinator (GSC) of this submission.

DATE: Student submits revised thesis draft to the Advisory Committee and informs the GSC of
this submission.
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DATE: Student submits five copies of final thesis and the completed Examination Request Form
to the GSC; Advisory Committee contacts the GSC regarding Examining Committee
composition and External Examiner selection.

DATE: Defense

DATE: Final deadline for submission to Graduate Studies

For MSc students:

DATE: Student submits complete thesis draft to Advisor and informs the GSC of this
submission.

DATE: Student submits revised thesis draft to the Advisory Committee and informs the GSC of
this submission; Advisory Committee contacts the GSC regarding the Examining
Committee composition.

DATE: Student submits four copies of the final thesis and the completed Examination Request
Form to the GSC.

DATE: Defense

DATE: Final deadline for submission to Graduate Studies

Earlier submission at each stage is recommended.

Students must register and pay fees during the semester in which they submit an approved thesis, defend it
and apply for graduation. Students who complete the requirements for their degree program early in a
semester may apply for a partial rebate of fees. The rebate is pro-rated according to the date of completion.
Information regarding this option can be obtained from the office of the Dean of Graduate Studies. In order
to qualify for a rebate, a student must have been registered in the preceding semester.

In the schedule for thesis submission outlined on a following page, the Examination date is designated as
"E". This schedule is based on maximally efficient handling of well prepared theses. It does not take into
account delays that will arise if Advisory Committee members identify serious deficiencies in submitted
thesis drafts.

1.7.5 Thesis Format

University specifications regarding the thesis format are provided here:
http://www.uoguelph.ca/registrar/calendars/graduate/current/genreg/genreg-thesis.shtml

The Faculty of Graduate Studies accepts theses either in monograph or manuscript format. The
organization of the thesis should be agreed upon at a full Advisory Committee meeting. The editorial
format may be derived from any recognized, refereed scientific journal appropriate to the subject matter.

1.7.5.1 Monograph Format
A thesis written in monograph format organizes chapters around a central problem, for instance, with an
Introduction/Literature Review and chapters on Methodology, Results, and Conclusions.

Introduction A critical review of the pertinent literature with an introduction to the research rationale and
outcomes. No specific page requirements are set but a thesis introduction is usually more comprehensive
than the introduction to a published research article. The introduction may be related to but is unlikely to
correspond with the Literature Review and proposal submitted for courses MCB*6100/MCB*6200.

Materials and Methods Descriptions of the methods used in the research that is sufficiently complete for a
qualified researcher to duplicate the experiments. Modifications of standard procedures should be described
in full. The source of the materials used in the study should be indicated as necessary.

Results The research results are presented and documented by data included in figures and/or tables.
Descriptions of the research results should include the rationale or design of experiments performed as well
as their results, but the student should reserve extensive interpretation of the results for the Discussion.
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Discussion Interpretation of the results in relation to previously published work. This should be a scholarly
treatment analyzing the experiments performed, discussing reservations in the interpretation of the results
and stating the significance of the work relative to the research field.

References Regardless of the journal used as the model for thesis preparation, references must include
complete titles as well as first and last pages.

Appendices Appendices can be used to provide supplemental material, such as extra detail on methods, data
that did not "fit" into the thesis or was part of an incomplete project, or data that were not included in
published manuscripts on which the thesis is based (see thesis organization, below).

1.7.5.2 Manuscript Format

In the manuscript format, the chapters treat separate elements of the research program, typically
incorporating several discrete articles suitable for journal publication. Theses written in manuscript
format may include published articles, submitted articles and unpublished work in publication format.
Theses written in manuscript format must include connecting materials that integrate across the different
chapters/articles, including at minimum an overarching introduction, a concluding discussion chapter and
a single, integrated reference list. To avoid repetition, all methods should be presented in a single
methods chapter if the same techniques were used to produce data presented in different chapters. The
student must be the principal or sole author of any included manuscripts and must have had a major or
sole role in the design of the research, and the preparation and writing of the manuscripts. The efforts of
all contributors to the research must be explicitly acknowledged. Publication or acceptance for publication
of research results before presentation of the thesis in no way supersedes the University’s evaluation and
judgement of the work during the thesis examination process.

1.7.2.4 Thesis Printing and Electronic Submission

The Department of Molecular and Cellular Biology will provide students with one set of photocopies of
each thesis for Examination. To obtain this service, theses must be submitted to Ms. Sandra Good at least a
week in advance of the date on which the copies are required.

As of July 2011, the University of Guelph requires the electronic submission of all theses. Electronic theses
are commonly referred to as ETDs. Theses are deposited and accessible in the University’s institutional
repository known as the Atrium. Instructions for electronic submission are available at:

http://www.uoguelph.ca/registrar/graduatestudies/index.cfm?thesis/index
All theses will be published and made available on the World Wide Web through the Atrium:
http://dspace.lib.uoguelph.ca/xmlui/handle/10214/151

Students are no longer required to submit a bound copy of their thesis to the University of Guelph or the
Department of Molecular and Cellular Biology. Each student is required to deliver a bound copy of the
thesis to their Advisor.
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Table 1.1: Schedule for Submission of MSc and PhD Theses

Date/Per

iod

MSc

PhD

Activity

E minus at least 1

A schedule for thesis preparation, review and submission is agreed upon by

5t06 7to8

semester student and Advisory Committee. Student begins writing thesis.
Student writes and Advisor reviews thesis draft(s). Advisor provides
suggestions for revision. Student revises thesis draft(s).
E_ E_ Student submits thesis to Advisory Committee members for review. For the

PhD, Advisor submits Advisory Committee nominations for External Examiner
to the Graduate Studies Coordinator. At least two weeks are allowed for thesis

3to4 4t05
weeks weeks

weeks weeks review by Advisory Committee members.
Advisory Committee members return the thesis to the student with their written
comments, discussing the comments with the student as necessary. Student
revises the thesis. Delays occur at this stage if thesis drafts are unsatisfactory.
E_ E_ Advisory Committee members complete the Examination Request Form.

Student submits thesis and Form to Graduate Studies Coordinator. Advisor
submits Advisory Committee recommendations regarding Examining
Committee membership to Graduate Studies Coordinator.

E -

E -

2to3 4t05

Graduate Studies Coordinator appoints Examining Committee on behalf of the
Department Chair. Thesis is distributed to Examining Committee members.

weeks weeks | Examination time and place are set.
E-1 The report of the External Examiner is submitted.
week
MSc/PhD Examination takes place. Examiners judge thesis and defense
E to be satisfactory or unsatisfactory and designate an Examiner as

reviewer of any changes to satisfactory theses required by the
Examination Committee.

weeks

E + 1 (or more)

Student completes thesis revisions and approved thesis is submitted, with
application to graduate, to the Dean of Graduate Studies

Deadline Date
Specified in
Calendar

Approved thesis is submitted, with application to graduate, to the Office of the
Dean of Graduate Studies. Thesis is reviewed and accepted by the Dean's
Office.

Board of Graduate Studies presents lists of graduands to Senate for approval.

Convocation!!!

GRADUATE STUDIES HANDBOOK — MIOLECULAR AND CELLULAR BIOLOGY — UNIVERSITY OF GUELPH - AugusT 2011 23




2.0 GRADUATE COURSES
Degree Program Form

2.1 GRADUATE COURSE REQUIREMENTS, POLICIES AND PROCEDURES

MSc students in Molecular and Cellular Biology are required to complete MCB*6100 (Research Topics in
Molecular and Cellular Biology) and MCB*6200 (Scientific Communication in Molecular and Cellular
Biology) plus an additional course with at least 0.5 graduate course credit (a total of 1.5 credits). PhD
students in Molecular and Cellular Biology are required to complete MCB*6100 (Research Topics in
Molecular and Cellular Biology) and MCB*6200 (Scientific Communication in Molecular and Cellular
Biology) and such other courses as may be determined on an individual basis. Students who transfer
directly from the MSc to the PhD program are not required to take courses MCB*6100 and MCB*6200
twice.

Courses other than MCB*6100 and MCB*6200 are selected in consultation with the Advisory Committee
and students must receive authorization for the chosen course program from the Advisory Committee. The
course requirements must be established no later than the student's second semester of registration through
submission of the Graduate Degree Program form which is endorsed by the Graduate Coordinator and kept
in the student’s file.

2.2 OVERVIEW OF GRADUATE SEMINAR AND COURSE OFFERINGS

Graduate courses offered by the Department of Molecular and Cellular Biology are listed in Table 2.1 and
described in Section 2.3. Additional courses may also be appropriate for specific graduate degree programs
as approved by particular Advisory Committees. Senior undergraduate courses may be prescribed to fill
gaps in student knowledge, but undergraduate courses are not accepted for graduate course credit.

Graduate courses are offered only during fall or winter semesters. Courses MCB*6100 and MCB*6200 are
offered during each fall and winter semester. Other course offerings are contingent on student enrolment.
Students and Advisors are canvassed in July of each year to determine the demand for each course.
Scheduling is designed accordingly and may differ from that indicated in Table 2.1.

Table 2.1: Graduate Courses Offered by the Department of Molecular and Cellular Biology

Number Course Name Semester(s)
MCB*6100 Research Topics in Molecular and Cellular Biology FW
MCB*6200 | Scientific Communication in Molecular and Cellular Biology FW
MCB*6310 | Advanced Topics in Developmental & Cellular Biology F
MCB*6320 | Advanced Topics in Microbiology F
MCB*6330 | Molecular Biology of Viruses W
MCB*6340 | Advanced Topics in Molecular Genetics W
MCB*6350 | Advanced Topics in Plant Biology Forw
MCB*6360 | Advanced Topics in Biochemistry & Molecular Biology Forw
MCB*6370 | Protein Structural Biology & Bioinformatics W
MCB*6380 | Structure & Function of Biological Membranes F
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2.3 GRADUATE COURSES
231 MCB*6100 Research Topics in Molecular and Cellular Biology [0.5]

Course MCB*6100 provides graduate students the opportunity to develop and refine their skills in
scientific communication. The emphasis is on writing skills in the context of developing a thesis proposal.
Each student prepares a literature review consisting of an introduction to the student’s area of research, a
detailed description of the significance of the research and a discussion of relevant background literature
focused on key experiments leading to the student’s proposal. The research proposal consists of specific
objectives, experimental approaches and anticipated outcomes. This document is prepared under the
guidance of the Advisor and members of the Advisory Committee.

For MSc students, the literature review should be approximately 15 pages in length, followed by a
maximum of 5 pages of research proposal. For PhD students, the corresponding page limits are 20 and 10,
respectively. These page limits do not include references, tables and figures. References must be cited in
the text by author name and publication year (e.g. Smith, 2010; Smith and Jones, 2010 or Smith et al.
2010). References must be fully listed in the reference section, including titles. The emphasis in this
course is on understanding of the current literature and development of the research proposal. Thus
students are not expected to present preliminary data from the thesis research.

Preparation of the literature review and research proposal for course MCB*6100 normally begins within
the first semester in the MSc or PhD program and continues until course MCB*6200 is completed.
Students register in MCB*6100 and the accompanying seminar course (MCB*6200) in the semester in
which they present their seminar to complete MCB*6200. MCB*6200 is scheduled each Friday between
12 noon and 1:30 pm in SCIE1511. One to two months before the beginning of the relevant semester,
students consult their Advisory Committee members and Graduate Secretary Carol Schlaht (SCIE3481)
to obtain a seminar date and time that accommodates all schedules. Students submit three copies of the
literature review and research proposal to the Course Coordinator and additional copies to their Advisory
Committee members no later than 4 pm on the Friday one week prior to the scheduled date. A 5% penalty
is applied for late submission.

The literature review and research proposal is evaluated using the form shown below. The final grade is
obtained as follows:

i) each member of the Advisory Committee evaluates the literature review and research proposal, and
submits a grade independently to the Course Coordinator;

i) a panel of four faculty members is assigned to grade submissions in each semester. Two members of
this panel evaluate the literature review and research proposal and submit a grade;

iii) the averaged grade from the Advisory Committee and the two grades from the course instructors are
averaged to obtain the final course grade;

iv) if there is more than a 10% discrepancy between any pair of submitted grades, all evaluators meet to
resolve the difference.

2.3.2 MCB*6200 Scientific Communication in Molecular and Cellular Biology [0.5]

Course MCB*6200 provides graduate students the opportunity to develop and refine their skills in
scientific communication, with a particular emphasis on oral presentation. Each student presents a 30-35
minute public seminar based on his/her written literature review and research proposal (from the
accompanying course MCB*6100). Students prepare their seminars using PowerPoint under the guidance
of their Advisors.

Students normally complete course MCB*6200 within the second or third semester in the MSc or PhD
program. The timing depends on the semester of entry into the program, as illustrated below using the
2011-2013 academic years as examples:
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Start Date Seminar Attendance Seminar Registration Semester
Presentation (both courses)
September 2011  Fall 2011 & Winter 2012 Winter 2012 Winter 2012
January 2012 Winter 2012 & Fall 2012 Fall 2012 Fall 2012
May 2012 Fall 2012 & Winter 2013 Fall 2012 Fall 2012

Students register in MCB*6200, and the accompanying MCB*6100, in the semester in which they will
present their seminar. MCB*6200 is scheduled each Friday between 12 noon and 1:30 pm in SCIE1511.
One to two months before the beginning of the relevant semester, students consult their Advisory
Committee members and Graduate Secretary Carol Schlaht (SCIE3481) to obtain a seminar date and time
that accommodates all schedules. Each student must submit the seminar title and an abstract (maximum
250 words) to Carol Schlaht (cschlaht@uoguelph.ca), before 4 pm on the Wednesday 9 days prior to the
seminar date. A 5% penalty will be applied for late submission of this information.

All students registered in MCB*6100 and MCB*6200 in the Fall or Winter semester are required to
attend all seminar presentations. Attendance is recorded and failure to attend any class must be discussed
with the Course Coordinator.

Seminars are evaluated using the form shown below. The final grade is obtained as follows:

i) a panel of four faculty members is assigned to grade the seminars for each semester; normally two
members of the panel will grade each seminar;

ii) additional faculty members are recruited as appropriate to evaluate the seminars;

iii) all individual marks are averaged to compute the final course grade;

iv) if there is more than a 10% discrepancy between any pair of the submitted grades, the course
instructor contacts all markers to formulate the final grade.

2.3.3  Other Courses

Course descriptions follow. Specific course outlines, including details of course format, are available online
and at the first class meeting in each course.

MCB*6310 Advanced Topics in Developmental and Cellular Biology U [0.50]

A study of selected topics in contemporary developmental and cellular biology. Students will review
recent advances in these disciplines at the molecular and cellular level, in biological systems ranging from
simple eukaryotes to plants and vertebrates.

MCB*6320 Advanced Topics in Microbiology U [0.50]

A study of selected topics in contemporary microbiology. Students will review recent advances in
microbial cell structure, physiology, interactions, gene expression and virulence.

MCB*6330 Molecular Biology of Viruses U [0.50]

Replication strategies of virus genomes including prototypes of different animal, plant and (some)
bacterial virus families; mechanism and control of viral gene expression; tumour virology; genetically
engineered virus vaccines.

MCB*6340 Advanced Topics in Molecular Genetics U [0.50]

A study of selected topics in contemporary molecular biology and molecular genetics. Students will
review recent progress in gene expression and regulation in model organisms, and the application of
molecular biology tools to the study of cellular and organismal physiology.
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MCB*6350 Advanced Topics in Plant Biology U [0.50]

A study of selected contemporary topics in biochemistry and molecular biology. Proposed course
descriptions are considered by the Department of Molecular and Cellular Biology on an ad hoc basis, and
the course will be offered according to demand.

MCB*6360 Advanced Topics in Biochemistry and Molecular Biology U [0.50]

A study of selected contemporary topics in biochemistry and molecular biology. Proposed course
descriptions are considered by the Department of Molecular and Cellular Biology on an ad hoc basis, and
the course will be offered according to demand.

MCB*6370 Protein Structural Biology and Bioinformatics U [0.50]

This course explores structural biology from three perspectives: 1) the fundamental concepts in structural
biology; 2) the methods used to determine structures (including x-ray crystallography, NMR, electron
microscopy, and computational modeling); 3) the bioinformatic concepts and tools used to compare,
contrast and assign biochemical function to protein structures and sequences. The course emphasizes
building a conceptual and practical skill set that will be applicable to any structure related problem.

MCB*6380 Structure and Function of Biological Membranes U [0.50]

This course covers multidisciplinary investigations of the basic structure and function of membranes in
relation to cell biology. Topics will include structural biology of membrane proteins, experimental
approaches for studying membranes, membrane transport systems, import-export systems and/or
membrane trafficking.
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UNIVERSITY OF GUELPH

Department of Molecular and Cellular Biology
MCB*6100 Research Topics in Molecular & Cellular Biology
Assessment of the Literature Review and Research Proposal

Student Name: Date submitted:
Title:

A. Literature Review /50
1) Thorough coverage of the research field with appropriate citation of the primary research
literature, rather than dependence on review articles
2) Critical analysis of past work in the field
3) Emphasis on current progress rather than historical developments
4) Clear indication of the research problems and delineation of specific objectives

Comments:

B. Research Proposal 130
1) Development and clear statement of hypotheses
2) Appropriate use of experimental system(s)
3) Suitability of technical approaches
4) Anticipated outcomes and potential obstacles

Comments:

C. Editorial quality __ 120
1) Spelling
2) Grammar
3) Style
4) Effective use of Tables and Figures*
5) Format
*1t is expected that the literature review and research proposal will benefit from the judicious use of tables
and figures. Students are encouraged to include some tables and figures that are original works synthesizing
relevant materials rather than simply reproducing all of the tables and figures from published sources.

Comments:

D. Other comments:

Professor: Final Grade (Out of 100%)
Signature:
Professor: Final Grade (Out of 100%)

GRADUATE STUDIES HANDBOOK — MIOLECULAR AND CELLULAR BIOLOGY — UNIVERSITY OF GUELPH - AugusT 2011 28



UNIVERSITY OF GUELPH
Department of Molecular and Cellular Biology
MCB*6200 Scientific Communication in
Molecular & Cellular Biology

Student Name; Date:

Title:

Assessment: The assessment is based on a combination of scientific content, presentation skills and
ability to answer questions fully but in a concise fashion. The presentation time is 30-35 minutes.

A. Knowledge of the literature, scientific content, and understanding of the material 120

B. Hypothesis and research proposal 125

C. Organization, presentation, speech, grammar, mannerisms, adherence to the required presentation time

5
D. Ability to understand and answer questions __[20
E. Presentation of the materials in a form appropriate for an audience with varied backgrounds __ /10
Professor: Final Grade (Out of 100%)

Signature:
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3.0 FINANCIAL SUPPORT, SCHOLARSHIPS AND AWARDS

3.1 FINANCIAL ASSISTANCE

Graduate Studies provides estimates of the cost of living for graduate students in Guelph, including tuition,
fees and living expenses:

http://www.uoguelph.ca/registrar/graduatestudies/index.cfm?future/costs

Each graduate student’s stipend is derived from up to three sources: a Graduate Research Assistantship
(GRA), a Graduate Teaching Assistantship (GTA), and Scholarships (Table 3.1).

GRA s are derived from research funding obtained and administered by student Advisors. Continuation of
GRA support is based on a satisfactory academic performance, as determined by the student’s Advisory
Committee.

Students gain valuable teaching experience while participating in the undergraduate program as Graduate
Teaching Assistants. Each student is entitled to GTA support, subject to satisfactory performance, during
the period prescribed in the letter offering admission to the graduate program. This period is normally 1
GTA unit per year for each of two years in the MSc program or three years in the PhD program.

GTAs constitute an essential part of the stipend for students without scholarship support (Table 3.1).
Students are notified of GTA positions available each semester and must apply for these positions. A few
students apply for and are assigned additional GTA units. This constitutes additional funding to graduate
students and does not reduce the amount of GRA support.

Assuming a satisfactory job performance is maintained, GTAs are awarded to students based upon
availability, qualifications and levels of consideration (terms and conditions are outlined in the Collective
Agreement between CUPE, Local 3913, Unit #1 and the University of Guelph). In fall of 2011 the GTA
will be valued at $5432.43.

Scholarships are available from a variety of sources, outlined in Section 3.2.

The minimum stipends for graduate students in Molecular and Cellular Biology are summarized in Table
3.1. The minimum guaranteed durations of support are 6 semesters for MSc students, 9 semesters for
PhD students who enter the PhD program with an MSc degree and 12 semesters for students who transfer
from the MSc to the PhD degree program. Faculty may and often do choose to support students beyond
these periods.

3.2 SCHOLARSHIPS AND AWARDS

The Graduate Studies Committee serves as the screening and/or selection Committee for most scholarships
and awards commonly held by graduate students in Molecular and Cellular Biology. Those most frequently
held are listed in Table 3.2. Additional scholarships and awards, handled on an ad hoc basis, include the
Trillium Doctoral Scholarships, NSERC and CIHR Vanier Canada Graduate Scholarships, the China
Government, OMAFRA, Brock Doctoral, Cebotarev, Forster, ICI Scholarship, Nilsen, Thompson and
Winegard awards. Private foundations may also provide support for research on particular topics. They
include the Canadian Cystic Fibrosis Foundation (CCFF), the Heart and Stroke Foundation (HSF), the
Kidney Foundation of Canada (KFC) and the Multiple Sclerosis Society (MSS). Student Advisors serve as
primary sources of information on eligibility and application procedures for these awards.

Additional institutional scholarships are listed here:

http://www.uoguelph.ca/registrar/calendars/graduate/current/gradawards/index.shtml
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Table 3.1 Policy on Graduate Student Support, Department of Molecular and Cellular Biology®

STUDENT ANNUAL FUNDING (%)
Status lS_lcer;gLarshlp(s) Award/Degree” Scholarship | GTA® | GRA | TCS® | Total
Master’s PGS-M 17,300 - N/A 5000 22,300
NSERC Master’s CGS-M 17,500 - N/A 5000 22,500
Doctoral PGS-D 21,000 - N/A 5000 26,000
Doctoral CGS-D 35,000 - N/A 5000 40,000
. Master’s CGS-M 17,500 - N/A 5000 22,500
(Dggr“]‘;ssl'gn CIHR Doctoral CGS-D__| 35,000 i N/A__ 5000 | 40,000
Citizen or Ontario® OGS (Master’s) 15,000 : : : :
Permanent OGS (Doctoral) 15,000 - . :
Resident) OGSST (Master’s) | 5,000 5432 . :
Minor OGSST (Doctoral) | 5,000 5432
Scholarship® | Master’s 1000 5432 | 12,554 | - 18,986
Doctoral 1000 5432 | 13,394 | - 19,826
None Master’s N/A 5432 | 12,554 | - 17,986
Doctoral N/A 5432 | 13,394 | - 18,826
Minor Master’s 1000 5432 | 15,542 | - 21,974
International Scholarship® Doctoral 1000 5432 | 16,382 | - 22,814
None Master’s N/A 5432 | 15542 | - 20,974
Doctoral N/A 5432 | 16,382 | - 21,814

& Effective F2011

®Scholarship acronyms are defined in Table 3.2 and on the agency web sites. Holders of NSERC or
CIHR Scholarships also receive a Tri-Council Scholarship top-up of $5000. This is reflected in the
listed Total stipends.

‘GTAs constitute an essential part of the stipend for students without scholarship support. Each student is
entitled to GTA support, subject to satisfactory performance, during the period prescribed in the letter
offering admission to the graduate program. This period is normally 1 GTA unit per year for each of
two years in the MSc program or three years in the PhD program. GTAs are awarded via a competitive
process administered by each academic Department in which GTA appointments are available. The
GTA compensation rate was set at $5432 for F2011 by Collective Agreement.

Advisors of students who hold OGS or OGSST scholarships are required to provide up to $1,667 for
every $5,000 of scholarship support received by the student on top of the GRA component listed in the
table. This reflects the 1/3: 2/3 matching requirement associated with these scholarships.

*Scholarships with a combined value of up to $2000 in a given year do not affect the value of GRA
support provided to students. Students with larger scholarships may not receive GRA support.

'GRA brings the total annual stipend to at least $2000 more than the stipend offered on admission.
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Table 3.2 Scholarships Available to Graduate Students in Molecular and Cellular Biology

Scholarship Funding Criteria Deadline
and Contact
Natural Sciences and | $17,300 — | Entry-level and continuing master's and doctoral Fall
Engineering $35,000 scholarships. Eligible applicants must have at least
Research Council of | per year an 'A-' average (first-class standing) in each of the g;?glu gté:hlsi&retary
Canada (NSERC) last two years of full-time study.
Canadian Institutes | $17,500 — | Entry-level and continuing master's and doctoral F (PhD) / W (MSc)
for Health Research | $35,000 scholarships. Eligible applicants must have at least
(CIHR) per year an 'A-' average (first-class standing) in each of the g;?g;j gtézhls,;&retary
last two years of full-time study.
Ontario Graduate $15,000 Entry-level and continuing master's and doctoral Fall
Scholarships (OGS) per year scholarships. Eligible applicants must have at least Graduate Secretar
an 'A-' average (first-class standing) in each of the y
. . Carol Schlaht
last two years of full-time study or equivalent part-
time study, as of the September of application.
Ontario Graduate $15,000 Graduate studies in science and technology. Full- Fall
Scholarships in per year time Canadian citizens or permanent residents with Graduate Secretar
Science and or a first class standing in each of their last two years. Carol Schlaht y
Technology (OGSST) $5000 per Successful candidates are selected on the basis of
semester gr_ades, research, communication and leadership
skills.
University $2,000 International students with a minimum A- or 80% Fall
International per average in the last year of full-time study.
Graduate semester | Candidates are nominated on the basis of research g;?glu gté:hIS;r::tretary
Scholarships performance/potential.
Dr. Donald Robert $4,250 Two awards per year for contributions to research. | February 28
Phillips Molecular -
Biology and Genetics EQI‘Z'; sHife(;rietary
Scholarship
The Pharmacia $500 Best poster presented at a scientific meeting during | August
Molecular and the academic year. Posters must be exhibited by the -
Cellular Biology student or designate during the last week of August. CL:QIaeI r: sHife(;rietary
Graduate
Scholarship
Roche Molecular $500 MCB student who has presented the best graduate April
Biochemical Award seminar during the academic year. Graduate Students
of Excellence
CGS-Foreign Study $6,000 For holders of some NSERC and CIHR Dean of Graduate

Supplement

Scholarships

Studies
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