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456" REPORT OF THE ACADEMIC POLICY COMMITTEE TO SENATE
On APC meeting held on April 28" 2014

I. TO BE APPROVED BY SENATE

(A) NEW TEACHING PROGRAMS REQUIRING SENATE APPROVAL (approvals of new minors and options added
to existing programs and major revisions to programs are reported in Section [V.A.1.a. for information)

School of Continuing Studies

- Professional Development Certificate; Aviation Management Consulting (29 — 30.5 CEUs) —
Appendix A

At a meeting on 28" April 2014, APC reviewed and approved a proposal from the School of
Continuing Studies for the creation of a Professional Development Certificate in Aviation
Management Consulting. This Program is aimed at individuals who wish to pursue a career
either as independent consultants or within a major consulting firm, or wish to fulfill the
educational requirements for the Certified Management Consultant (CMC) professional
designation.

APC therefore recommends that Senate approve the following resolution:
Be it resolved that Senate approve the proposed Professional Development Certificate;
Aviation Management Consulting.

- Professional Development Certificate; Digital Content and Community Management (22.5
CEUs) — Appendix B

At a meeting on 28" April 2014, APC reviewed and approved a proposal from the School of
Continuing Studies for the creation of a Professional Development Certificate in Digital
Content and Community Management. The growth of digital media has created the need for
professionals capable of managing an organization’s relationship with the on-line
communities, for marketing, crisis management, communication or public relations purposes.
This program will provide professionals with the necessary skills to effectively represent their
companies or brands in social media.

APC therefore recommends that Senate approve the following resolution:
Be it resolved that Senate approve the proposed Professional Development Certificate;
Digital Content and Community Management.

- Professional Development Certificate; Management Consulting (23.5 CEUs) — Appendix C

At a meeting on 28" April 2014, APC reviewed and approved a proposal from the School of
Continuing Studies for the creation of a Professional Development Certificate in Management
Consulting. The demand for management consulting services is constantly growing. This
program is aimed at professionals who have gained substantial experience and expertise and
wish to embark on a consulting career, independently or for a consulting firm. It also fulfills
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the educational requirements for the Certified Management Consultant (CMC) professional
designation.

APC therefore recommends that Senate approve the following resolution:
Be it resolved that Senate approve the proposed Professional Development Certificate;
Management Consulting.

(B) ACADEMIC PERFORMANCE ISSUES / POLICIES / GOVERNANCE/AWARDS
Graduate Postdoctoral Studies: recommendations on graduate supervision — Appendix D

In an effort to improve supervision, Graduate and Postdoctoral Studies is proposing to amend
the Guidelines and Regulations for Academic Units on Graduate Student Advising and
Supervision, to include mandatory supervisory committees and supervisory orientations for
new graduate students, new supervisors, and professors who have not recently supervised.

APC recommends that Senate endorse the Recommendations on Graduate Supervision.
(C) CREATION OF NEW UNITS / NAME CHANGES / REPORTING CHANGES
MecGill University Structural Biology Centre — Appendix E

At a meeting on 20™ March 2014, APC reviewed and approved the proposal for the creation of
a McGill Structural Biology Centre, which will bring together researchers from multiple
faculties and help raise the profile of their projects. It will also promote the interdisciplinary
training of students. In accordance with the policy on research centres, the Structural Biology
Centre will be entirely self-funded.

APC therefore recommends that Senate approve the following resolution:
Be it resolved that Senate approve the creation of a McGill Structural Biology Centre.

School of Information Studies — Appendix F

At a meeting on 28" April 2014, APC reviewed and approved the relocation of the School of
Information Studies from the Faculty of Education to the Faculty of Arts. The School of
Information Studies was placed under the umbrella of the Faculty of Education in 1996,
following the dismantlement of the Faculty of Graduate Studies and Research. Since then, the
nature of SIS and its programs of studies and research have changed, and the discipline is an
increasingly multidisciplinary field that shares many attributes, features and methodologies
with social sciences and humanities. There is a real attraction for the SIS to develop new
training programs and joint research projects with several departments of the Faculty of Arts.
The integration of SIS in the Faculty of Arts will also facilitate student recruitment and provide
a better experience for the students by giving them access to courses and programs in a variety
of disciplines. It should also be noted that the Faculty of Arts also houses the School of Social
Work and that the Faculty’s administration is therefore familiar with the nature of a school
status and its needs especially concerning the accreditation of its programs.

APC therefore recommends that Senate approve the following resolution:
Be it resolved that Senate approve the relocation of the School of Information Studies
from the Faculty of Education to the Faculty of Arts, as well as its subsequent change
of designation (from School of Information Studies, Faculty of Education to School of
Information Studies, Faculty of Arts)
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(D) CHANGES IN DEGREE DESIGNATION - none

(E) INTER-UNIVERSITY PARTNERSHIPS — none

(F) OTHER - none

II. TO BE ENDORSED BY SENATE - see item IB

IHI. APPROVED BY APC IN THE NAME OF SENATE

(A) DEFINITIONS — none
(B) STUDENT EXCHANGE PARTNERSHIPS / CONTRACTS / INTERUNIVERSITY PARTNERSHIPS - none

(C) OTHER - none

Iv. FOR THE INFORMATION OF SENATE

A) APPROVAL OF COURSES AND TEACHING PROGRAMS
1. Programs
a) APC approvals (new options/concentrations and major revisions to existing programs)
i.  New concentrations/options within existing programs - none
il.  Major revisions of existing programs - none

b) APC Subcommittee on Courses and Teaching Programs (SCTP) approvals (Summary reports:
http://www.mcgill.ca/sctp/documents/)

i.  Moderate and minor program revisions — none
ii.  Program retirements - none
2. Courses

a) New Courses - none
b) Course Revisions - none
¢) Course retirement - none

(B) OTHER - none
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4.0 Rationale and Admission Requirements for New Proposal

Demand for aviation management consuiting services is constantly growing irrespective of economic volatility. Many aviation
professionals having gained substantial experience and subject matter expertise choose to embark on a consuiting career. This
program is aimed at aviation professionals who wish to pursue a career in consuiting or wish to fulfill the educational requirements for
Certified Management Consultant (CMC) professionat designation. There are no similar programs offered at McGill, Admission
requirements: Bachelor's degree in any discipline plus minimum 3 years of work experience in aviation industry.

5.0 Program Information
Please check appropriate box{es)

5.1 Program Type
Bachelor's Program
= Master's
M.Sc. (Applied) Program
Dual Degree/Concurrent Program
Certificate
Diploma
Graduate Certificate
Graduate Diploma
Ph.D. Program

Oooooo

Doctorate Program
{Other than Ph.0D)
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Off-Campus Program
Distance Education Program
(By Correspondence)
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Certificate

"
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Major Concentration (CON}
Minor
Minor Concentration (CON)
L1 Honours (HON)
1 Joint Honours Component (HC)
{1 Internship/Co-op
i1 Thesis (T)
L1 non-Thesis (N}
3 Other

Please specify

5.3 Level
Undergraduate
Dentistry/Law/Medicine

X! Continuing Ed (Non-Credit)

Ll coliegiat

[ Masters & Grad Dips & Certs

U poctorate

LT post-Graduate Medicine/Dentistry

I Graduate Qualifying

Postdoctoral Fellows
5.4 FORSC (Research) Indicator
(for GPS)Yes No

6.0 Total Credits

7.0 Consuitation with i
Related Units

Financial Consult

Yas [1 No

Yes (1 No

Attach ist of consultations.,




8.0 Program Description {Maxémgm 150 words)

This Professional Development Certificate in Aviation Management Consulling is aimed at individuals who wish to
pursue a career sither as independent consultants or within a major consulting firm. Emphasis is placed on the
following subjects: consulting process, consulting methodologies and tools, sthics of professional practice, aviation
project management, sustainable change, interpersonal skills and key aviation industry issues. This program fulfills the
aeducational requirements for Certified Management Consultant (CMC) professional designation administered by the
Canadian Assoclation of Management Consultants.

9.0 List of proposed program for the New Program/Major or Minor/Concentration.

If new concentration {option) of existing Major/Minor (program), please attach
a program layout {list of all courses) of existing Major/Minor.

Proposed program (list courses as follows: Subj Code/Crse Num, Title, Credit weight
undsr the headings of. Required Courses, Complementary Courses, Elective Courses)

Professional Development Certificate in Aviation Management Consulting (29-30.5 CEUs)
Required Courses: (25.5 CEUs)

CBUS 120 Fundamentals of Management Consulting - 6 CEUs

CBUS 221 Leading Sustainable Change - 6 CEUs

CBUS 216 interpersonal Skills for Professionals — 4.5 CEUs

CBUS 220 Professional Ethics in Management and Consulting - 4 CEUs

CBUS 226 Aviation Project Management — 5 CEUs

Complementary Course: (3.5 — 5 CEUs]}

CBUS 217 Dynamic Pricing and Revenue Management — 3.5 CEUs

CBUS 218 Airport Commercial Management - 5 CEUs

CBUS 219 Fuel Efficiency and Conservation — 3.5 CEUs

Attach extra page(s) as needed
New Program/Major or Minor/ Concentration Proposal Form P1-2
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2.0 Administering Faculty/Unit

[ Schooi of Continuing Studies
[

Offering Faculty/Department

1 SCS/Career and Professional Development

3.0 Effective Term of iImplementation

(Ex. Sept. 2004 = 200409)
Term

5 201409 |

4.0 Rationale and Admission Requirements for New Proposal

The exponential growth in digital media has created a great need for professionals capable of managing an organization's relationships with on-ine
communities for marketing, public relations, corporate communications or crisis management purposes. This professional domain requires familiarity
with the rapidly changing scope of the platforms and networks inuse, It also requires knowledge of the changing interaction of organizations with their
publics and consumers. Also essential is an understanding of the nature, curation, management and creation of content, whether by the organization or
by online community members themselves. There is high dernand for specialists able to create, retrieve, store, research and make accessible
information about organizations, socio-economic issues, news, products and services in order to help organizations meet their objectives,

Admission requirements: Bachelor's dearse in anv discioline or demonstrated professional experience.

5.0 Program Information
Please check appropriate box{es)
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8.0 Program Description {Méximgm 150 words)

The objectives of this Professional Development Ceriificate in Digital Content and Community Management are fo provide
professionals with the knowledge and skills necessary 10 participate in social media on behalf of their organization or brand, to wreate
sffective content, to manage on-line communication, and to manage content from a wide range of sources in order fo optimize its
potential for the organization. Emphasis is placed on the following subjects: monitor ing and tracking digital content; carrying out
environmental scanning; tracking rends and conversations with a view 1o influencing opinion and behavior, as well as eshancing an
organization's digitat footprint and reputation.

9.0 List of proposed program for the New Program/Major or Minor/Concentration.

If new concentration {option} of existing Major/Minor {program), please attach
a program layout (list of all courses) of existing Major/Minor.

Proposed program (list courses as follows: Subj Code/Crse Num, Title, Cradit weight
under the headings of Required Courses, Complementary Courses, Elective Courses)

Professional Development Certificate in Digital Content and Community Management (22.5 CEUs)
Required Courses: (22.5 CEUs)

CBUS 110 Current Trends in Digital Communication (4.5 CEUs)

CBUS 111 Content Creation (4.5 CEUs)

CBUS 112 Social Media Strategies and Community Management (4.5 CEUSs)
CBUS 113 Strategic Digital Communications (4.5 CEUs}

CBUS 114 Content Management and Architecture (4.5 CEUSs)

Note: It is strongly recommended that CBUS 110 Current Trends in Digital Communication be taken
before any other courses in the program.

Mew Program/Maior or Minor/ Concentration Proposal Form 217
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1.0 Degree Title o k 2.0 Administering Faculty/Unit
Please specily the two degrees for concurrent degree
programs

Schoot of Contis

ing Studies
Professional Development Certificate
|

1.1 Major (Legacy= Subject)(30-char. max.) Offering Faculty/Department
i Management Consulting 1 SCS/Caresr and Professional Devalopment ;
2 Concentration (Legacy = Concentration/Option} 3.0 Effective Term of Implementation
if applicable to w’lamrs only (30 char. max.) {Ex. Sept. 2004 = 200409}
§ Term
E 201409

1.3 Minor (with Concentration, if Applicable) (30 char. max.)

|

4.0 Rationale and Admission Requirements for New Proposal

Demand for management consulting services is constantly growing irrespective of economic volatility. Many professionals having
gained substantial experience and subject matter expertise choose to embark on a consulting career. Canada is a founder and
international leader in the consulting profession. According to 2013 Canadian Association of Management Consultants (CMC) report,
the Canadian market for management consulting has recently made solid gains. The program is aimed at professionals who wish to
pursue a career in consulting or wish to fulfill the educational requirements for Certified Management Consultant (CMC) professional
designation. Admission requirements: Bachelor's degree in an any discipline plus minimum 3 years of work experience.

5.0 Program Information
Please check appropriate box(es)

5.1 Program Type 5.2 Category 5.3 Level
Bachelor's Program Faculty Program (FP) Undergraduate

I Master's Major Dentistry/Law/Medicine
M.Sc. (Applied) Program V Joint Major fx] Continuing Ed (Non-Credit}
Dual Degree/Concurrent Program Major Concentration (CON) t Collegial

[ Certificate Minor O pmasters & Grad Dips & Certs

[] Diploma Minor Concentration (CON) U boctorate

[l Graduate Certificate [ Honours (HON) [ post-Graduate Medicine/Dentistry

™1 Graduate Diploma {1 Joint Honours Component (HC) L Graduate Qualifying

1 Ph.D. Program ] internship/Co-op Paostdocioral Fellows
Doctorate Program 3 Thesis (T) 5.4 FORSC {R@sear;h} Indicator
(Other than Ph.D.) [ Non-Thesis (N) (for GPS) Yes  No
Private Program O other
OH-Campus Program Plaase s
Distance Education Program ;
(By Correspondence) | z

X Other (Please specify)
Professional Development Cerntificate
8.0 Total Credits 7.0 Consultation with
! Related Units Yes ] No
% 23.5CEUs I Financial Consult Yes Bl No

Attach list of consuitations,




8.0 Program Description (Maximum 150 words)

This Professional Development Cedificate in Management Consulting is almed at individuals who wish to pursue a
career either as independent consultants or within a major consulting firm. Emphasis is placed on the following
subjects: consulling process, consulting methodologies and tools, ethics of professional praclice, project management,
sustainable change and interpersonal skills. This program fulfills the educational requirements for Certified
Management Consuitant (CMC) professional designation administered by the Canadian Association of Management
Consultants.

9.0 List of proposed program for the New Program/Major or Minor/Concentration.

if new concentration (option) of existing Major/Minor (program), please attach
a program layout (list of all courses) of existing Major/Minor.

Proposed program (list courses as follows: Subj Code/Crse Num, Title, Cradit weight
under the headings of: Required Courses, Complamentary Courses, Elective Courses)

Professional Development Certificate in Management Consulting (23.5 CEUs)
Required Courses: {23.5 CEUs)

CBUS 120 Fundamentals of Management Consulting - 6 CEUs

CBUS 221 Leading Sustainable Change - 6 CEUs

CBUS 216 Interpersonal Skills for Professionals — 4.5 CEUs

CBUS 220 Professional Ethics in Management and Consulting - 4 CEUs

CBUS 225 Project Management in Practice ~ 3 CEUs

Altach exira page(s) as nesded
New Program/Major or Minor/ Concentration Proposat Form P1-7
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Recommendations on Grad. Supervision

Background: In December 2012 and January 2013, after significant consultation with faculty, staff, and
graduate students, Graduate and Postdoctoral Studies (GPS) together with the Post-Graduate Students’
Society (PGSS) distributed a 41-question confidential survey and invited responses from all thesis students
and supervisors at McGill. Of the 1,545 professors in supervisory relationships who received this survey,
424 responded (27%). A parallel survey (with similar questions) went to 4,930 graduate student
supervisees, and 1,647 students responded (33%). From the results of these surveys, GPS formulated
several recommendations on graduate supervision.

GPS then formed a representative group made up of Graduate Program Directors, Department Chairs,
professors, and graduate students to consider the recommendations in the context of incentives (e.g.,
merit) and disincentives {e.g., workload) related to supervision, meeting on 18 June and 15 August 2013,
The document was then brought to two meetings of the Council of GPS (16 September and 15 October
2013), and later to a consultation with the Deputy Provost (SLL) and Secretary-General of PGSS on 6
November 2013. The Graduate Advisory Committee (made up of an Associate Dean from each Faculty) and
the Associate Provosts’ Group reviewed the recommendations in December 2013, as did the current and
former Deputy Provosts (SLL). Revisions were made after each of these consultations. At the Provost’s
request, all Deans were asked to nominate professors to attend a final consultation. On 25 March 2014,
these professors met with representatives of PGSS, MAUT, and the Associate Deans and Dean of GPS. This
final consultation led to some changes in the text of the recommendations.

The Recommendations:

1. Fundamental university-wide principles:
® Supervision is an expected part of the academic duty of teaching for professors at McGill.

* Supervision involves responsibilities on the part of both the supervisor and supervisee.
2. Formalizing of “supervisory committees” :

¢ Each PhD student must be assigned a supervisory committee consisting of at least one faculty
member in addition to the supervisor (or co-supervisors) to provide, on a regular basis,
guidance and constructive criticism on his/her progress through the program; each academic
unit will decide on the constitution of this committee.

3. Orientation and responsibilities:

¢ Supervisees: Graduate students must participate in a mandatory on-line orientation {currently
in development) that includes sections on supervisee responsibilities before registration.
SKILLSETS also provides workshops for supervisees.

s Supervisors: Professors who have not yet engaged in graduate supervision at McGill are
required to participate in a “Supervisory Orientation” (created with the Faculties and delivered
by GPS and TLS) before assuming a supervisory role (in partial fulfillment of the
Ombudsperson’s 2010-2011 and 2012-2013 recommendations). Professors who have not
supervised for 5 or more years must meet with their chairs to discuss the benefits of
participating in the aforementioned orientation; the chair will determine if the orientation is
necessary.

12 April 2014
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McGill University Centre for Structural Biology
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| — Identification

a. Name
McGill University Centre for Structural Biology (CSB)
b. Faculties

Faculty of Medicine (lead faculty), Faculty of Science

c. Names of proposers and affiliation

Kalle Gehring, Professor, Biochemistry Department & Director of Groupe de recherche axé sur la
structure des protéines (GRASP), McGill University

Martin Schmeing, Assistant Professor, Canadian Research Chair Tier II, Biochemistry Department,
McGill University

Il — Rationale
a. Context (disciplinary, societal, institutional)

Structural biology has had a transformational impact on our society, ranging from the design of
anticancer, antibacterial and other drugs to informing our view of nature and life. McGill is part of this
revolution. With top research groups in X-ray crystallography, NMR spectroscopy, bio-imaging, and
electron microscopy, it is an internationally recognized hub for structural biology research. New advances
in understanding conformational diseases, infectious diseases and synthetic biology have already had
impact in the design of future drugs, biomaterials, and diagnostic tools. The number of structural biology
and biophysics research groups at McGill has increased 10-fold over the last two decades. McGill hosts a
provincially funded research group (GRASP - Groupe de recherche axé sur la structure des protéines) and
a profusion of training programs that network researchers to promote funding and training in structural
biology, biophysics and related areas.

McGill University is a key player in medicine and biophysics in Canada yet structural biology has no
official status at the University. McGill has outstanding junior and senior faculty yet students interested in
biophysics have no access to a global view of the rich diversity of training options in departments across
the University. McGill has made important commitments of space and funding to create state-of-the-art
equipment platforms for nuclear magnetic resonance (NMR) spectroscopy, X-ray crystallography, and
electron cryo-microscopy yet these are managed in an uncoordinated fashion with redundancy and limited
resource sharing. McGill has NSERC and CIHR-funded training programs in chemical biology, systems
biology, biophysics, and cellular dynamics yet limited options for their sustainability and continuance
beyond the end of the current funding programs.

The creation of the Centre for Structural Biology (CSB) will address these needs to advance McGill
University as the premier Canadian institution for structural studies in the biological sciences. The CSB
will showcase structural biology resources at McGill for students and researchers within and outside of the
University. Creation of the CSB will provide a framework for sharing equipment platforms and stimulate
collaborations among McGill groups. Structural biology is used by researchers across the broad spectrum
of natural and health sciences. Coordinated training and access fees will allow graduate students not
normally engaged in structural biology to take advantage of the unique insights these experimental
approaches offer. Creation of the CSB will formalize the commitment of McGill to growth in structural
biology and stimulate new initiatives for external funding at the provincial, national, and international
level for equipment maintenance and training.
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WV\V/\WN\GRASP

Groupe de Recherche Axé sur la Structure des Protéines

b. History

i. Research collaborations

The CSB builds upon a series of successful initiatives by b
McGill University in structural biology over the last decade. Ionano

McGill University has undergone an astounding growth in the

number and quality of formal collaborations and partnerships in

the area of structural biology. Seeded by key investments from the Canadian Foundation for Innovation
(CFI) and the government of Quebec, these collaborations and partnerships include shared equipment
platforms, a trans-provincial research network, and training programs that bring together researchers from
across Canada and promote international exchanges.

Key CFI-funded projects led by McGill University have been instrumental in establishing Montreal as
a pole of excellence in structural biology. In 2000, a joint McGill-Université de Montréal (UdeM) CFI
award led by Kalle Gehring, entitled "Quebec Regional High Field Nuclear Magnetic Resonance Facility"
funded the purchase of three NMR spectrometers. Building on these investments, two years later, a second
CFI grant funded the purchase of a state-of-the-art 800 MHz spectrometer at McGill University. With the
creation of the Quebec/Eastern Canada High Field NMR Facility (QANUC), Quebec researchers finally
had access to world-class NMR equipment with a dedicated full-time manager, training program and
growing pool of expertise. Between 2006 and 2009, David Thomas, Isabelle Rouiller, and John Bergeron
spearheaded additional investments by the Quebec government and CFI for the acquisition of state-of-the-
art X-ray diffraction and electron microscopy equipment. Most recently, a second joint McGill-UdeM CFI
project "Structural Biology at the Crossroads of Biology and Medicine" led by Gehring has been approved
for the renewal and expansion of NMR spectroscopy, X-ray and super-resolution fluorescence imaging
equipment. In parallel, a CFI project led by Marc McKee has funded the acquisition of a new focused-ion
beam ultrahigh-resolution scanning electron microscope at McGill.

CFI investments in structural biology promoted the creation in 2008 of the provincially funded Groupe
de recherche axé sur la structure des protéines (GRASP) with the mandate to promote research in
structural biology and protein conformational diseases. Fonds de la recherche du Québec — Santé (FRQS)
sponsorship of GRASP was renewed in 2012 with a 35% increase in funding. The multidisciplinary
research group has 34 regular members and 17 associate members with expertise in structural biology,
biophysics and related fields. Nineteen of the regular members are primarily affiliated with McGill
University. The other regular members are from UdeM, Concordia University, Université de Québec a
Montréal (UQAM), the University of Ottawa, the Université de Sherbrooke, and the Institut national de la
recherche scientifique (INRS). GRASP supports structural biology equipment platforms, provides
studentships for students and postdoctoral fellows, and promotes a variety of outreach and networking
activities. The GRASP annual symposium brings together ~200 Canadian structural biologists, students
and postdoctoral fellows with 50+ posters, student talks, and six top international speakers.

McGill's strengths and commitment to structural biology have also had a major positive impact on the
development of training programs. In 2011, Kalle Gehring led the creation of the NSERC CREATE
Training Program in Bionanomachines, which provides for interdisciplinary training in structural biology,
supramolecular chemistry and biophysics. The programs links seven Canadian universities (McGill,
UdeM, Concordia, Université Laval, University of Saskatchewan, UQAM, University of Calgary) with
laboratory rotations, workshops and networking activities. McGill University also hosts the CIHR
Strategic Training Program in Chemical Biology, led by David Thomas (McGill Biochemistry) and the
CIHR Strategic Training Program in Systems Biology, led by Michael Hallett (McGill Centre for
Bioinformatics).

These initiatives have had a transformative effect on structural biology research at McGill University.
The CFI infrastructure has allowed McGill to retain world-class scientists, such as Gehring and James
Coulton, and also to attract high-caliber talent. Albert Berghuis, a leader in the development of next-
generation antibiotics, was recruited to McGill in 2001 to lead the McGill Macromolecular Diffraction
Facility. The QANUC NMR Facility was a key element in the recruitment of Anthony Mittermaier to
McGill in 2005. CFI investments in X-ray equipment and electron microscopy have had a similar effect on
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the recruitment of world-class researchers: Bhushan Nagar (2005), Isabelle Rouiller (2007), Martin
Schmeing (2010), and Justin Kollman (2012). Jean-Frangois Trempe, the most recent recruit, started in
August 2013 as an Assistant Professor in Pharmacology and Therapeutics. Structural biology investments
have also indirectly contributed to the retention or recruitment of other CSB faculty members such as Paul
Wiseman (2001), Jason Young (2004), Gonzola Cosa (2005), Gergely Lukacs (2006), Youla Tsantrizos
(2009), and Sabrina Leslie (2012).

Establishing the CSB will add value by bring the broad range of McGill talent under one banner and
promote further partnerships and joint research initiatives. Many of CSB researchers currently collaborate,
sharing their expertise in their particular areas; the consequences of these interactions in terms of joint
grants and publications are listed below. The CSB will further the potential of McGill researchers by
enhancing collaborations, student training, and access to well-managed equipment platforms.

ii. Group grants obtained since 2006

Bionanomachines

Funding Agency Project Title Term Total CSB Members
Amount
CFI & partners Structural biology at the 2013-2017 $12,087,000 Gehring, Berghuis,
(McGill crossroads of biology and (total project) | Cosa, Mittermaier,
component medicine Nagar, Schmeing,
$5,870,000) Sonenberg, Wiseman
CFI & partners Multiscale Imaging and Analysis 2013-2017 $3,765,630 McKee, Berghuis,
of Biological Systems and Kollman, Rouiller,
Biomaterials in Nanomedicine Schmeing
CIHR Molecular mechanisms involved in 2013-2018 $665,000 Gotte, Tsantrizos
resistance to different classes of RT
inhibitors
CIHR Interactions between components of | 2013-2018 $684,000 Gotte, Cosa
the HCV replication complex
CIHR New Emerging Team on Autosomal | 2012-2017 $500,000 Gehring, Young
Recessive Spastic Ataxia of
Charlevoix-Saguenay
FRQS Groupe de recherche axé sur la 2012-2016 $1,119,000 Gehring, Cosa,
structure des protéines (GRASP) Dambha, Lukacs,
Mittermaier, Nagar,
Rouiller, Salavati,
Shrier, Silvius,
Thomas, Tsantrizos,
Wiseman, Young
CIHR Structural Proteomics of Host- 2011-2016 $3,033,946 Gehring, Berghuis
Pathogen Interactions
FRQNT Comparative genomics and biology | 2011-2014 Jardim, Salavati
of free-living and parasitic
flatworms: Discovery of new drug
and vaccine targets
FRQNT Targeting Protein Conformational 2011-2014 $562,500 Mittermaier,
Changes in Drug Discovery Tsantrizos
NSERC CREATE Training Program in 2010-2016 $1,650,000 Gehring, Berghuis,

Brouhard, Cosa,
Leslie, Mittermaier,
Nagar, Rouiller,
Schmeing, Sleiman,
Tsantrizos, Wiseman,
Young
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NSERC Microplate Reader 2010 $87,000 Cosa, Damha,
Tsantrizos
NSERC CREATE Training Program in 2009-2015 $1,650,000 Brouhard, Coulton,
Cellular Dynamics of Leslie, Vogel
Macromolecular Complexes
CIHR  Training | Strategic Training Initiative in 2009-2015 $1,538,350 Thomas, Berghuis,
grant Chemical Biology Gehring, Lukacs,
Nagar, Gotte,
Salavati, Silvius,
Young
CIHR Training Program in Integrative 2009-2015 $1,766,127 Gehring, Thomas,
Approaches to Human Health Shrier
FRQNT Centre for Host-Parasite 2009-2015 $2,100,000 Jardim, Berghuis
Interactions
CFI McGill University Life Sciences 2009 $25,783,500 | Thomas, Gehring,
Complex: Disease to therapy Hallett, Hanrahan,
initiative Sonenberg
FRQNT Création d'une nouvelle plateforme 2009- Cosa, Gotte
pour la caractérisation de I'ARN 2012,
polymérase du virus de I'hépatite C renewed
et de ses d'inhibiteurs a 1'échelle de | 2013-2016
la molécule individuelle
CIHR Mechanisms of HERG Trafficking 2008-2013 $615,175 Shrier, Young
FRQS Groupe de recherche axé sur la 2008-2012 $1,040,000 Gehring, Cosa,
structure des protéines (GRASP) Dambha, Lukacs,
Mittermaier, Nagar,
Rouiller, Salavati,
Shrier, Silvius,
Thomas, Tsantrizos,
Wiseman, Young
MDEIE Protein Conformational Disease 2008-2010 $7,456,000 Thomas, Berghuis,
Gehring, Hanrahan,
Nagar, Sonenberg,
Young
CIHR Sheldon Biotechnology Center: 2007-2012 $400,000 Coulton, Gehring,
Surface Plasmon Resonance Facility Jardim, Sonenberg
NSERC Quebec / Eastern Canada High Field | 2007-2012 $360,200 Gehring, Berghuis,
NMR Facility (QANUC) Mittermaier, Damha
FRQNT Architecture of Trypanosomatids 2007-2009 $30,000 Salavati, Berghuis
KREPA Control of Editosome
Function
CIHR Structural Genomics of Bacterial 2006-2011 $3,500,520 Gehring, Berghuis
Macromolecular Complexes
CIHR The Endoplasmic Reticulum 2005-2010 $1,283,810 Thomas, Gehring
Interactome
NSERC 500 MHz NMR Spectrometer for Mittermaier, Damha

Chemical Biology
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iii. Joint publications of CSB members since 2009
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Trempe JF, Sauvé V, Grenier K, Seirafi M, Tang MY, Ménade M, Al-Abdul-Wahid S, Krett J,
Wong K, Kozlov G, Nagar B, Fon EA, Gehring K (2013) Structure of parkin reveals mechanisms
for ubiquitin ligase activation. Science. 340:1451-5.

Sampson HM, Lam H, Chen PC, Zhang D, Mottillo C, Mirza M, Qasim K, Shrier A, Shyng SL,
Hanrahan JW, Thomas DY (2013) Compounds that correct F508del-CFTR trafficking can also
correct other protein trafficking diseases: an in vitro study using cell lines. Orphanet J Rare Dis. 8:11.

Fabian MR, Frank F, Rouya C, Siddiqui N, Lai WS, Karetnikov A, Blackshear PJ, Nagar B,
Sonenberg N (2013) Structural basis for the recruitment of the human CCR4-NOT deadenylase
complex by tristetraprolin. Nat Struct Mol Biol. 20(6):735-9.

Deleavey GF, Frank F, Hassler M, Wisnovsky S, Nagar B, Damha MJ (2013) The 5' binding MID
domain of human Argonaute?2 tolerates chemically modified nucleotide analogues. Nucleic Acid Ther.
23(1):81-7.

Virgili G, Frank F, Feoktistova K, Sawicki M, Sonenberg N, Fraser CS, Nagar B (2013) Structural
Analysis of the DAP5 MIF4G Domain and Its Interaction with elF4A. Structure. 21(4):517-27.

Hamblin GD, Hariri AA, Carneiro KM, Lau KL, Cosa G, Sleiman HF (2013) Simple design for
DNA nanotubes from a minimal set of unmodified strands: rapid, room-temperature assembly and
readily tunable structure. ACS Nano. 7(4):3022-8.

Marko RA, Liu HW, Ablenas CJ, Ehteshami M, Goétte M, Cosa G (2013) Binding kinetics and
affinities of heterodimeric versus homodimeric HIV-1 reverse transcriptase on DNA-DNA substrates
at the single-molecule level. J Phys Chem B. 117:4560-7.

Baaklini I, Wong MJ, Hantouche C, Patel Y, Shrier A, Young JC (2012) The DNAJA2 substrate
release mechanism is essential for chaperone-mediated folding. J Biol Chem. 287(50):41939-54.

Frank F, Hauver J, Sonenberg N, Nagar B (2012) Arabidopsis Argonaute MID domains use their
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Castor KJ, Mancini J, Fakhoury J, Weill N, Kieltyka R, Englebienne P, Avakyan N, Mittermaier A,
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Lin YS, Park J, De Schutter JW, Huang XF, Berghuis AM, Sebag M, Tsantrizos YS (2012) Design
and synthesis of active site inhibitors of the human farnesyl pyrophosphate synthase: apoptosis and
inhibition of ERK phosphorylation in multiple myeloma cells. J Med Chem. 55(7):3201-15.

Park J, Lin YS, De Schutter JW, Tsantrizos YS, Berghuis AM (2012) Ternary complex structures of
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Jansen G, Maittdnen P, Denisov AY, Scarffe L, Schade B, Balghi H, Dejgaard K, Chen LY, Muller
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foldases. Mol Cell Proteomics 11(9):710-23.

Balghi H, Robert R, Rappaz B, Zhang X, Wohlhuter-Haddad A, Evagelidis A, Luo Y, Goepp J,
Ferraro P, Roméo P, Trebak M, Wiseman PW, Thomas DY, Hanrahan JW (2011) Enhanced Ca2+
entry due to Orail plasma membrane insertion increases IL-8 secretion by cystic fibrosis airways.
FASEB J. 25(12):4274-91.
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Frank F, Fabian MR, Stepinski J, Jemielity J, Darzynkiewicz E, Sonenberg N, Nagar B (2011)
Structural analysis of 5'-mRNA-cap interactions with the human AGO2 MID domain. EMBO Rep.
12(5):415-20.
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Fan ACY, Kozlov G, Hoegl A, Marcellus RC, Wong MJH, Gehring K, Young JC (2011) Interaction
between the human mitochondrial import receptors Tom20 and Tom70 in vitro suggests a chaperone
displacement mechanism. J. Biol. Chem. 286, 32208-32219.

Trempe JF, Shenker S, Kozlov G, Gehring K (2011) Self-association studies of the bifunctional N-
acetylglucosamine-1-phosphate uridyltransferase from Escherichia coli. Protein Science 20, 745-752.

Freiburger LA, Baettig OM, Sprules T, Berghuis AM, Auclair K, Mittermaier A (2011) Competing
allosteric mechanisms modulate substrate binding in a dimeric enzyme. Nat Struct Mol Biol. 18: 288-
294,

Gosline SJC, Nascimento M, McCall L, Zilberstein D, Thomas DY, Matlashewski G, Hallett MT
(2011) Intracellular eukaryotic parasites have a distinct unfolded protein response. PLoS One
6(4):¢19118.

Deleavey GF, Watts JK, Alain T, Robert F, Kalota A, Aishwarya V, Pelletier J, Gewirtz AM,
Sonenberg N, Damha MJ (2010) Synergistic effects between analogs of DNA and RNA improve
the potency of siRNA-mediated gene silencing. Nucleic Acids Res. 38(13):4547-57.

Frank F, Virgili G, Sonenberg N, Nagar B (2010) Crystallization and preliminary X-ray diffraction
analysis of the MIF4G domain of DAPS. Acta Crystallogr Sect F Struct Biol Cryst Commun. 66(Pt
1):15-9.
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guide RNA by human AGO2. Nature. 465(7299):818-22.

Karam P, Ngo AT, Rouiller I, Cosa G (2010) Unraveling electronic energy transfer in single
conjugated polyelectrolytes encapsulated in lipid vesicles. Proc Natl Acad Sci U S A. 107(41):17480-
5.

Lo PK, Karam P, Aldaye FA, McLaughlin CK, Hamblin GD, Cosa G, Sleiman HF (2010) Loading
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Epp E, Vanier G, Harcus D, Lee AY, Jansen G, Hallett M, Sheppard D, Thomas DY, Munro CA,
Mullick A, Whiteway M (2010) Reverse Genetics in Candida albicans Predicts ARF Cycling is
Essential for Drug Resistance and Virulence. PLoS Pathogens Feb 5;6(2):e1000753.
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329:805-810.
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lll - Objectives
a. Description of the Centre for Structural Biology

The CSB will bring together researchers from nine departments
and multiple faculties. Its initial membership will be comprised of
20 full members and 12 associate members from McGill. The CSB
will bring together structural biology equipment platforms at
McGill and promote the interdisciplinary training of students and
postdoctoral scholars.

b. Mission and goals

The CSB’s mission is to focus the expertise of McGill University researchers in structural biology for
(i) understanding the molecular basis of disease and designing new treatments and (ii) promote
interdisciplinary training in the area of bionanomachines, synthetic biology, and the life sciences. The
CSB will have a broader knowledge and expertise base than GRASP, incorporating the best of GRASP
while expanding its scope. It will strategically positions researchers to make important discoveries and
advance knowledge of the role of protein conformation in diseases such as Parkinson's disease and
bacterial infections as well as investigating natural bionanomachines to gain insights into the design of
nanoscale devices. These tasks include the following three principles that guide the activity of the centre:
1. To support outstanding research programs in structural biology in the areas of conformational
diseases, infectious diseases, and synthetic biology.
2. To prepare the new generation of scientists by supporting training programs in structural biology and
related areas.
3. To collaborate with clinicians and other scientists to promote the translation of basic science results
into new drugs and therapies for diseases and other real-world applications.

¢. Proposed activities and research axes

The unifying theme of CSB is the understanding of the relationship between the structure of
macromolecules and their biological functions. For this purpose, the Center will bring together scientists
of complementary expertise. The CSB will pursue three key research axes in the field of structural
biology: (1) conformational diseases, (2) bacterial infections, and (3) synthetic biology. The areas covered
by the CSB represent a strategic sector in full growth, which has undeniable economic benefits for Canada
and the province of Quebec. For innovative research and discovery, it is crucial to create and maintain an
open scientific environment with accessible state-of-the-art equipment platforms, shared expertise, and
funding for student training. Below are some examples of ongoing collaborative work between CSB
members.

i. Conformational diseases

Protein structure is a key player in most human diseases. Whether the target of an antibiotic, the
substrate of a tyrosine kinase, or a defective product of a genetic mutation, proteins are at the heart of
biology and the focus of nearly all therapeutic strategies. It is essential to know the structure of proteins to
understand the causes of diseases and for the development of new treatments. Studies of many diseases,
particularly those affecting the elderly, have shown that these diseases result from abnormalities in the
structure and protein folding. These complications range from deep structural changes observed in
neurodegenerative diseases such as bovine spongiform encephalopathy and Alzheimer's disease, to the
more subtle effects when the mutant proteins are not addressed to the right place in the cell. This latter are
called "diseases of protein transport." Diseases caused by defects in protein conformation impose an
enormous burden on society. In Quebec, it is estimated that among people of 65 years and over, 70,000
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will suffer from Alzheimer's disease and 25,000 from Parkinson's disease. The CSB is in a privileged
position to characterize and devise new therapeutic strategies for conformational diseases.

The group of Gerhard Multhaup works on understanding the biology of APP, the precursor protein to
amyloid formation in Alzheimer's disease. Using mass spectrometry, Multhaup's group aims to unravel
the protein network and the mechanisms involved in the conformational change in amyloid formation.
Understanding the molecular events that underlie amyloid aggregation and toxicity will have broad
implications for the development of pharmacological strategies for preventing and treating not only
Alzheimer's disease but also many other prion and prion-like diseases such as Huntington's disease,
Parkinson's disease, and islet amyloid polypeptide amyloid-associated diabetes.

Kalle Gehring and Jason Young work on two neurodegenerative diseases associated with
mitochondrial defects: Parkinson's disease and Autosomal Recessive Spastic Ataxia of Charlevoix-
Saguenay (ARSACS). Their studies, conducted in collaboration with clinical researchers at the Montreal
Neurological Institute (MNI), have revealed a deficiency in the quality control system of mitochondria in
these two diseases. With the team of physcian-scientist Edward Fon at the MNI, Gehring's laboratory
showed that disease-causing mutations in the parkin disrupt the conformation of the protein and lead to
disease. The atomic structure of parkin, published in the journal Science this year, showed that parkin is
normally in an inhibited conformation and changes conformation when activated on mitochondria. It is
hoped that drugs that activate parkin by inducing a conformational change might slow the progression of
the disease in Parkinson's patients.

The group of Jason Young is working with researchers at the MNI on the orphan disease ARSACS.
Dr. Young is an expert in protein folding and protein import into mitochondria. The MNI teams led by
clinical scientist Bernard Brais and Peter McPherson recently showed that sacsin, the mutated protein in
ARSACS, is often physically associated with mitochondria. Researchers from London and Austin, Texas
found that sacsin has a chaperone activity, i.e. that it catalyzes the protein folding. The Gehring and
Young teams are currently working on the structure of domains of sacsin. The Young group also works
with Alvin Shrier on folding defects in the protein "human ether-a-go-go-related-gene" (hERG), which is
one of the causes of a rare disease known as Long QT syndrome, which leads to arrhythmia or cardiac
arrest.

Cystic fibrosis, in its most common form, is caused by the misfolding of CFTR (cystic fibrosis
transmembrane conductance regulator). The mutated protein cannot be transported from the endoplasmic
reticulum to the plasma membrane where it regulates the transport of chloride ions. Cystic fibrosis affects
1/3,600 newborn in Quebec - and in the Saguenay-Lac Saint-Jean region, one in fifteen people carries the
mutant gene responsible for the disease. The teams of Gergely Lukacs and Young have achieved a major
breakthrough in our understanding of cystic fibrosis by demonstrating that the mutation causes a
deficiency of the transport and stability of the protein at the cytoplasmic membrane. This work, published
in Science in 2010, has major implications for the development of therapeutic approaches using molecular
chaperones. The formulation of drugs that facilitate the folding of CFTR is also the area of expertise of
David Thomas and GRASP associate member John Hanrahan. These two researchers, located in the new
McGill Cystic Fibrosis Translational Research Centre (CFTRc), have developed a research program to
identify molecular chaperones capable of correcting the trafficking defect of CFTR responsible for the
disease. The efforts made by talented young scientists combined with important research grants from the
Canadian and American Cystic Fibrosis Foundations has led to the identification of promising compounds.
These molecules correct the trafficking defect of CFTR and increase its activity in the control of cellular
ionic flux. These compounds are from different chemical classes, which suggest they have distinct
mechanisms of action. The next challenge is to determine the structure of these active compounds with
their protein targets.

ii. Infectious diseases
Transmissible diseases, and in particular bacterial infections, are a resurgent health threat. Each year
infectious diseases are responsible for more than 14 million deaths worldwide (one fourth of all mortality);

half of these are estimated to be due to bacterial infections. The development of "superbugs" such as
vancomycin-resistant enterococci and methicillin-resistant Staphylococcus aureus, which show wide-
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spectrum antibiotic resistance, is a serious concern. Despite extensive efforts to control and curtail
resistance, there has been a persistent rise in the spread and severity of antibiotic resistance. It is now
believed that it is only a matter of time before some of these bacterial pathogens will become resistant to
all clinically used antibiotics. The biochemistry of bacteria and humans differ in several aspects and these
differences can be exploited in order to combat pathogenic bacteria. The design of antibiotics strongly
depends on the availability of three-dimensional structures of the bacterial enzymes that are the targets of
antibiotics. With the recrudescence of infections caused by antibiotic-resistant pathogenic bacteria, it is
necessary to develop new therapies aimed at new biochemical targets including essential metabolic
pathways for bacteria or enzymes responsible for the resistance to antibiotics. Completely novel
treatments, and treatments which combine classical antibiotic therapy with novel compounds that target
antibiotic resistance mechanisms are especially promising. Structural biology plays a major role by
assisting chemists and clinicians in the development of a new generation of antibiotics.

Work from Albert Berghuis' group aims to understand the mechanisms of antibiotic resistance through
structural biology. Bacteria have evolved a wide array of mechanisms to evade the deleterious effects of
antibiotics. Berghuis' work on resistance to streptogramin antibiotics has shown that resistant bacteria
destroy the cyclic structure of a drug using a lyase enzyme. With the structural details of how the enzyme
functions, his group can now design strategies to circumvent resistance. To that end, studies with groups at
McMaster University and in Germany have shown that streptogramins can be altered to reduce their
susceptibility to degradation by the lyase while maintaining activity. Berghuis' group has also worked on
resistance to aminoglycoside antibiotics, such as gentamicin and amikacin. Anthony Mittermaier's group,
in collaboration with Berghuis, has shown that the resistance-causing enzyme aminoglycoside N-(6')-
acetyltransferase-li forms through a novel mechanism of regulation (homotropic allostery). Manipulation
of the competition between folding, binding and conformational changes in this dimeric enzyme may offer
a new way to disrupt antibiotic resistance.

Martin Schmeing studies the natural synthesis of therapeutics by nonribosomal peptide synthetases
(NRPSs). NRPSs are huge and fascinating molecular machines with complicated functional cycles which
produce diverse and important peptides, such as antifungals, antibacterials, antivirals, anti-tumors, and
immuno-suppressants. Well-known compounds made by NRPS include penicillin, daptomycin and
cyclosporin. NRPSs that rival the ribosome in size and complexity, and Schmeing uses his skills gained
from studying ribosomes by X-ray crystallography and electron cryo-microscopy to elucidate structures
and functions of NRPSs. The structural characterization of NRPSs he performs leads to a fundamental
understanding of nature’s largest enzymes, and also would allow their use as miniature factories to
produce almost any designer therapeutic product.

Justin Kollman looks at a different facet of bacteria and infection. He works on the intracellular
cytoskeletal network and the essential roles that microtubules play in the separation of chromosomes, cell
movement and vesicle trafficking. Kollman's work is at the forefront of structural biology as it combines
the results of different structural approaches. He uses X-ray crystallography and electron cryo-microscopy
and electron tomography to study how bacteria organize their cytosols. Understanding the unique structure
of the bacterial cytoskeleton will allow him to design novel ways to block biofilm formation - a key step in
many infections. Beyond bacteria, the study of viral resistance is second a focus of his research.

Gonzalo Cosa collaborates with Matthias Goétte on single molecule mechanistic studies of viral
genome-replication machinery, along with inhibitors and associated resistance. Cosa develops and applies
fluorescence single-molecule-based technologies. His research centers on unraveling the workings of the
viral genome-replication machinery of the hepatitis C virus and the human immunodeficiency virus (HIV).
Together the work of these researchers aims to better understand how the interaction with small-molecule
inhibitors (antiviral drugs) affects enzyme structure and activity, and how mutations in drug-resistant
enzymes lead to resistance. The laboratory of Nahum Sonenberg also works on mechanisms of viral
replication. His group was the first to describe mRNA cap-independent translation from viral IRES-
elements; he continues to work on the structure of translation factors involved in microRNA gene
silencing and viral translation including recent high impact publications in the journals Nature, Structure,
and Nature Molecular & Structural Biology with Bhushan Nagar.

Nagar’s group also studies the role of the innate immune system, which includes cells and mechanisms
to provide, in a non-specific manner, immediate defense against an infection. X-ray crystallography allows
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the characterization of the proteins of Toll-like receptors as well as downstream proteins in signaling
pathways to better understand the events that occur following bacterial infection. This year, they published
the structural basis for viral 5'-RNA recognition by interferon-induced proteins with tetratricopeptide
repeats in Nature.

Paul Wiseman uses high-resolution imaging to study malaria, in order to enhance screening for
inhibitors of infection by malaria parasites. All types of malaria involve the production of hemozoin
crystals, a digestive by-product of the parasite, and these crystals may be detected by ultrafast infrared
laser light to produce images with exceptional contrast. This screening can identify crystals at very early
stages of infection. This discovery has opened the possibility for accurate, rapid clinical diagnosis of
parasite levels and has great promise for malaria research.

iii. Synthetic biology

Synthetic biology is the design and application of biological systems to improve the human condition.
It is a field of biological research and technology, which combines elements of biology, chemistry, and
engineering. One aspect of synthetic biology is the development of bionanomachines. These are
nanometer-scale biological devices such as enzyme complexes or biomaterials such as spider silk.
Through design, we can rework natural bionanomachines to carry out novel chemistries, to act as
biosensors, or to show enhanced mechanical properties.

Our understanding of natural bionanomachines is largely based on work in structural biology using X-
ray crystallography, NMR spectroscopy, electron microscopy, and molecular modelling. The methods of
analysis can be categorized by the size and resolution of the structures studied. Large structures can be
studied at low resolution using super-resolution fluorescence and electron microscopy. Wiseman and Cosa
are using innovative single-molecule fluorescence techniques to overcome the diffraction limit in so called
super-resolution fluorescence microscopy. Isabelle Rouiller, Schmeing, and Kollman use the latest
techniques of electron cryo-microscopy to study lipid, nucleic acid and protein structures. For high-
resolution, X-ray crystallography and NMR spectroscopy provide unparallel views into the atomic
blueprints of bionanomachines. The labs of James Coulton, Nagar, Schmeing, and Berghuis apply X-ray
crystallography to study a wide variety of bionanomachines ranging from membrane transport systems to
enzymes that modify antibiotics. The movement and dynamics of bionanomachines is often a key aspect
to understanding their function. Mittermaier's group uses the technique of NMR spectroscopy to study
protein mobility and, with X-ray crystallography and molecular dynamics, create virtual movies of
bionanomachines in action.

Having conceptually disssembled bionanomachines using structural biology, supramolecular chemistry
aims to reassemble them in new and innovative ways. This is the field of science that uses non-covalent
bonds to construct molecular assemblies with novel properties. This exciting field emerged in the last part
of the 20th century and its importance recognized by the 1987 Nobel Prize awarded to its three founders:
J-M Lehn, D Cram and CJ Pederson. The laboratory of Hanadi Sleiman uses DNA as a biological
scaffold with incredible properties of self-assembly, facilitating the construction of functional units using
non-covalent bonds. This property of DNA has been exploited to make self-assembling nanotubes, boxes,
ribbons, and 3D crystals for protein crystallization. In cells, nucleic acids play central roles both in
information storage and in the control of gene expression. Masad Damha is exploring the design of novel
nucleic acids to manipulate cells as potent therapeutics. Oligonucleotides and chemically modified mimics
are routinely used in the laboratory to control the expression of fundamentally interesting or
therapeutically relevant genes. Modified nucleic acids are also under active investigation in the clinic as
future drugs. Gehring and Damha have published together extensively in the past — a collaboration that
continues with Damha's former student, Christopher Wilds at Concordia University.

Proteins also undergo many diverse forms of self-assembly. Gary Brouhard, Justin Kollman and
Jackie Vogel study cytoskeletal protein polymerization, which is a key aspect of cell movement, growth
and division. Brouhard studies the dynamics of microtubule assembly and disassembly using fluorescence
microscopy and optical tweezers. Kollman studies bacterial cytoskeletal proteins that are relevant to
biofilms and bacterial virulence. Vogel studies the regulation of microtubule nucleation factors and
proteins that control microtubule dynamical behavior and organization during cell division.
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d. Value added (contributions to the discipline, promotion of research, connections, etc.)

Creation of the CSB will enhance the prestige of the existing research organizations and of McGill
University. The McGill name will increase the exposure of CSB members and generate positive publicity
for their research activities. The CSB will add value to McGill University by establishing McGill as the
leading Canadian research institution in the area of structural biology. The CSB will foster greater
collaboration between internationally renowned researchers at McGill. The CSB members have received
numerous awards, honours, and grants and supervise high-quality students. Five CSB members hold
prestigious Tier 1 Canada Research Chairs (Albert Berghuis, Gergely Lukacs, Gerhard Multhaup,
Hanadi Sleiman, David Thomas). Three CSB members hold Tier 2 CRC awards (Bhushan Nagar,
Martin Schmeing, Jason Young). The Center will increase the university’s ability to recruit top talent in
the field of structural biology. The establishment of the CSB will provide an institutional home for the
development of large team grants. The total amount of research and infrastructure grants awarded annually
to CSB members is already over $15 million and will increase under the aegis of the CSB. About a
hundred students affiliated with CSB also hold scholarships from federal or provincial agencies, or
foundations. The CSB will improve the university’s ability to attract and retain highly skilled graduate
students and post-docs.

The CSB will promote research dissemination and outreach through its support of scientific meetings
and its annual symposium. Five annual GRASP symposia have been organized since 2008 with plenary
speakers drawn from a wide-range of areas related to structural biology. The objective of the symposia,
which are open to all interested investigators from Canada, is to bring together new ideas, new data and
encourage new collaborations and informal interactions. The symposia have had great success with over
200 participants each year including outside students and researchers from UdM, UQAM, INRS,
Concordia, Queens University, Laval University, the University of Sherbrooke, and the University of
Ottawa. The symposia are organized into three parts consisting of (i) scientific seminars on topics of
interest (cystic fibrosis, electron cryo-microscopy, drug design) from world renown scientist, (ii) short
talks about new methodologies and scientific dissemination and (iii) an afternoon session of oral and
poster presentations by students. There are extensive informal knowledge translation activities during the
lunch and coffee breaks. The symposia are well funded by external sponsors. Equipment manufacturers,
laboratory suppliers and other commercial representatives support the meeting through charges for display
booths, sponsored talks and other meeting activities. The CIHR Institute of Genetics contributed to the last
three meetings through sponsoring speakers and competitive grants from the Meetings, Planning and
Dissemination panel. The preliminary program of this year's symposium to be held November 25th is
available on-line: http://grasp.mcgill.ca/english/conferences/conferences.html.

CSB researchers are the organizers of many other conferences and international congresses. Among the
most notable and recent is the 94" Canadian Chemistry Conference and Exhibition (CSC 2011) where
CSB members organized four sessions: Tomy Mittermaier (Solution NMR: Biomolecular Structure,
Dynamics and Function), Paul Wiseman (Physical, Theoretical and Computational Chemistry), Gonzalo
Cosa (Advances in Spectroscopy and Imaging for Biological Systems) and Masad Damha (Nucleic Acids
Chemistry and Biology). GRASP financially contributed to the sessions on NMR spectroscopy and single-
molecule imaging. The QANUC NMR facility additionally supported a session on solid-state NMR.
GRASP has supported other meetings: the 5" International Congress on Stress Responses in Biology and
Medicine (Quebec City, August 21-25, 2011), the International Symposium on Autosomal Recessive
Spastic Ataxia of Charlevoix-Saguenay (October 17, 2011) and the 25" MOOT NMR minisymposium.
GRASP also contributed annually to the McGill Biophysical Chemistry Symposium, which is organized by
CSB members in the Department of Chemistry.

Individually, CSB members are active in promotion and research outreach. They give close to a
hundred seminars every year at universities, research institutes, pharmaceutical and biotechnology
companies, and international conferences. These dissemination activities demonstrate the interest in the
work of CSB researchers and the increasingly close integration of structural biology with research in
medicine and the life sciences.

The recognition afforded by the creation of the CSB will permit the continued growth of structural
biology research at McGill University and the expansion of its service to the wider university community.
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e. Contribution to training (graduate students,
postdoctoral scholars, research associates, etc.)

There is a great demand for highly qualified
personnel in structural biology. To be internationally
competitive in medicine and biology, Canadian
researchers need to see biomolecules at an atomic
level in order to fully understand their function,
conformation, and movement. This has increased the
demand for students and researchers with training in
the acquisition and interpretation of structural data.
Highly qualified personnel are needed in academia and the pharmaceutical and biotechnology industries as
collaborators working with non-structural biology groups, as staff in structural biology service facilities,
and as primary investigators.

CSB students are enrolled in various academic departments: Anatomy & Cell Biology, Biochemistry,
Biology, Bioengineering, Chemistry, Computer Science, Microbiology & Immunology, Parasitology,
Pharmacology & Therapeutics, Physics, Physiology. Their progress is followed by thesis committees,
which accompany them throughout their graduate studies and regularly evaluate their academic
performance and the quality of their learning and research environments. Students usually present their
work twice orally (regulations differ slightly from one department to another) and must pass a
comprehensive examination after the second year. CSB students also present at the monthly Structural
Biology Journal Club, which is organized by Shane Caldwell, a graduate student in the Berghuis
laboratory.

The CSB contributes to the funding of graduate and postgraduate training through several programs.
The NSERC Collaborative REsearch And Training Experience (CREATE) Training Program in
Bionanomachines led by Gehring provides studentships and interdisciplinary training in structural
biology, macromolecular chemistry, synthetic biology and biophysics. The program is in its second year
with more than 50 students enrolled at the undergraduate, graduate and postgraduate level. In addition to
$300,000 per year in student funding, the Bionanomachines program comprises laboratory rotations,
workshops, and international exchanges with the University of Strasbourg. More information is available
on the program website: http://bionano.ca.

GRASP has its own student stipend program to foster the recruitment and retention of high quality
students and postdoctoral fellows to McGill. Recruitment awards of $8,000, $10,000, and $15,000 for
MSec, PhD and postdoctoral scholars, respectively, are complemented by travel awards for trainees to
present their research at international meetings. Many CSB members are also part of the CIHR Strategic
Initiative for Research Training in Chemical Biology led by Thomas and Silvius. The program provides
student stipends, funds workshops and seminars, and promotes interdisciplinary training across the fields
of chemistry, pharmacology and biochemistry. A second CIHR grant supports training in Systems Biology
(Integrative Approaches to Human Health) and is directed by Hallett, the Director of the McGill Centre
for Bioinformatics. The Systems Biology Training Program again provides students with stipends and a
variety of workshops, seminars, and activities to promote multidisciplinary research with quantitative
analysis of data and a systems biology whole-organism approach, often using clinical data.

CSB researchers organize and teach multiple courses at the bachelor, master and doctorate levels
through their various departments. The graduate course in structural biology in the Dept of Biochemistry
has recently been restructured into a mixed theory and practical course to provide students with hands-on
experience in a variety of structural biology techniques. Following introductory theory lectures, students
learn how to acquire and analyze peptide NMR spectra, how to crystallize a protein (lysozyme) and
determine its structure using molecular replacement. To our knowledge, this is one of a small number of
courses for graduate students which include a strong practical laboratory component. Since its revision in
2009, the number of students enrolled in the course has doubled with uniformly positive course
evaluations.

Professional development of students and post-doctoral researchers is an important aspect of their
training. Through its associated training programs, the CSB offers a variety of courses and activities for
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developing communication, social, and research management and leadership skills of trainees. Every year,
one session of the GRASP annual symposium is devoted to professional development. This year's
symposium highlights the value of international exchanges such as the program with the University of
Strasbourg. The NSERC and CIHR-supported Bionano, Chemical Biology, and Systems Biology training
programs offer additional workshops on ethics, critical and creative thinking, career development, the
dissemination of research results, and social and civic responsibility. McGill students also have access to
excellent professional development courses through SKILLSETS, a comprehensive suite of workshops
hosted by the Faculty of Graduate and Postdoctoral Studies and Teaching and Learning Services. Through
these programs, CSB provides trainees with general, transitional and professional skill development to
balance their academic and research training.

IV - Strategic positioning
a. Importance to Faculties

CSB will support numerous activities that are central to the Faculties” mission of teaching and research
in the health and life sciences. The CREATE Training Program in Bionanomachines brings $1.65 million
in student stipends and educational support with a matching commitment of $180,000 from McGill
University and the Faculty of Medicine. Through the Bionano program and its sister training programs in
Systems Biology, Chemical Biology, and through GRASP, value-added training is offered to students in
the Faculties of Medicine and Science, which provides McGill graduate trainees with advantages over
peers at other institutions. Among the benefits are workshops, courses, seminar series, and the GRASP
annual symposium. Travel awards to CSB students and trainees has promoted international exposure of
McGill University and contributed to the Faculties mission to train the next generation of health and life
science researchers. International student exchange with the University of Strasbourg and other institutions
will enhance McGill's global reputation as a student-centred research university.

CSB equipment platforms will promote excellence in research and faculty recruitment within McGill’s
Faculties. McGill has approved the creation of additional positions in the areas of Chemical Biology,
Structural Biology and Bioinformatics. The creation of the CSB will provide a dynamic and stimulating
environment for the success of new faculty members and their students.

b. Importance to McGill University

The establishment of the CSB will uphold the core commitments of the McGill University Strategic
Research Plan: "Innovation" and "Collaboration and partnership". The CSB will advance research in
areas specifically identified under the axis of "Capitalize on the convergence of life sciences, natural
sciences and engineering". The CSB would directly contribute to the areas of "Nanosciences and Bio-
nanotechnology" as well as "Cellular and Molecular mechanisms”. The Centre would also help McGill
University to implement the three strategic objectives of the Strategic Research Plan: 1) “enhance
McGill’s research capacity”, 2) “build and strengthen strategic alliances and relationships”, and 3)
“emphasize knowledge exchange and translation”.

The CSB will manage four equipment platforms across campus for NMR spectroscopy, X-ray analysis,
protein crystallization, and protein-protein interactions. In addition, the CSB maintains a close relationship
with the McGill Facility for Electron Microscopy Research (FEMR) in support of its electron cryo-
microscopy platform. These platforms have contributed to the recruitment of renowned faculty, training of
highly qualified personnel, and the large number of high impact publications of CSB researchers.

Quebec/ Eastern Canada High Field NMR Facility (QANUC):

QANUC was established in 2004 to manage NMR infrastructure @7/ , Q A | \l l I C

at McGill University under two CFI projects led by Kalle Gehring.

The platform is in the Pulp & Paper Building, adjacent to the McGill B
Quebec/Eastern Canada NMR Facility
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Department of Chemistry, and currently operates two on-site spectrometers
operating at 800 MHz and 500 MHz as well as a 600 MHz spectrometer located
in the Bellini Building of the Life Science Complex. All three instruments have
cold probes for the highest sensitivity possible and are capable of characterizing
proteins with the highest-level of isotopic labeling (*H/"*C/"*N) for studies of
protein dynamics and structure. The Facility is due for a major overhaul with
$2 million in new equipment awarded in the most recent CFI competition. This
includes a new instrument and electronics upgrades of all three existing
instruments.

The Facility has had outstanding success in garnering a broad base of users
and operational support. Approximately 50% of usage of the 800 MHz spectrometer and 65% usage of the
500 MHz spectrometer is by McGill researchers in the Faculties of Science and Medicine. The remainder
of use is by users from outside institutions: Concordia, INRS, UdM as well as research groups located
outside of the Montreal metropolitan area at Queens University, York University, and even the University
of Alberta. The 600 MHz instrument is primarily used by researchers in the McGill Life Sciences
Complex. The Facility was supported by an NSERC Major Resources Support grant until the end of the
program in 2012. More recently, operational support has come from GRASP, the Dept of Chemistry, the
Faculty of Science and the FRQNT Regroupement PROTEO. User fees cover roughly half of the
operating costs. Anthony Mittermaier is the Chair of the Users Committee and supervises the daily
management of the Facility. The operator/manager, Dr. Tara Sprules, carries out scheduling, user training,
and equipment maintenance. She is aided by a part-time student assistant who performs cryogen fills and
minor maintenance. More complete information including the user fees, past and current instrument
schedules are available online: http://www.nmrlab.mcgill.ca/.

Macromolecular X-ray Analysis Facility:

The Macromolecular X-ray Analysis Facility is located on the fourth floor of the Bellini Building in the
Life Science Complex. The equipment in the Facility has grown considerably over the last 10 years
reflecting the tremendous expansion in the number of X-ray crystallographers at McGill. Early CFI
investments have been matched by provincial and institutional contributions for the acquisition of a
second diffraction system in 2009. The newer instrument has a high brilliance beam and charge-coupled
device (CCD) camera that provides near synchrotron performance for screening and full data acquisition.
The facility is the only open-access X-ray diffraction platform available to academic researchers in
Quebec. In addition to diffraction equipment, the platform includes an Anton-Paar small-angle X-ray
scattering (SAXS) camera. About two-thirds of time on the diffraction instruments is used by the
structural biology groups in the Life Sciences Complex and one-third by other groups at McGill, Montreal
Neurological Institute, UdM, Concordia and Universit¢ Laval. The SAXS instrument, due to its
uniqueness, has had a large number of users from outside of Quebec: Steven Smith (Queens), Zongchao
Jia (Queens), Mitsuhiko Ikura (Ontario Cancer Institute), Julie Forman-Kay (U. of Toronto) and George
Harauz (U. of Guelph). About half of SAXS use is by groups outside of McGill. The majority of
operational funding for the platform is provided through the provincially funded network GRASP.

The X-ray Analysis Facility is set to grow with the addition of a third diffraction system and upgrades
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to the oldest instrument. With the rapid increase in the number of crystallographers at McGill and
Montreal-area universities, demand has increased to the point where we plan to hire a manager. This will
allow us to implement systematic user fees and improve our user-training program to improve access to
non-specialist laboratories.

High-Throughput Crystallization Platform:

The High-Throughput Crystallization Platform is integrated with the adjoining Macromolecular X-ray
Analysis Facility. A critical step in determining the three-dimensional structures of proteins is the
generation of crystals of the protein studied. Despite significant progress in the methods of crystallization,
crystal generation process remains a trial and error process that requires the analysis of thousands of
conditions. The platform provides the infrastructure necessary for high throughput analysis of hundreds of
simultaneous crystallization conditions with robots for dispensing drops of crystallization, a storage
station, viewing with internet access and equipment for the protein analysis. The current instrumentation
will be upgraded next year with the addition of a third liquid handling robot and a second state-of-the-art
incubator with in situ UV imaging of growing protein crystals.

Analysis of Protein-Protein Interactions:

The characterization of interactions between biological macromolecules is an essential step in the
structural analysis of complexes between biomolecules, whether for a preliminary characterization of
affinity or a thorough analysis of the thermodynamic parameters of a reaction. The Protein-Protein
Interactions platform is located across several rooms in the Bellini Life Sciences complex and comprises
two isothermal titration calorimeters (ITC) for measuring binding affinities, multiangle and dynamic light
scattering instruments for characterizing protein molecular mass, a circular dichroism spectrometer for
determining protein secondary structure, and several fluorometers for measuring binding affinities and
protein stability. CFI-funding has been obtained for the purchase of an additional ITC instrument and a
surface plasmon resonance instrument (Biacore T200) in 2014.

¢. Relation to other Research Centres at McGill University

The CSB and CSB researchers have established collaborations with other research centres and
equipment facilities, which promote the sharing of infrastructure and the development of interdisciplinary
research teams across McGill University.

Rosalind and Morris Goodman Cancer Research Centre:

Many of our members are directly or indirectly associated with the Rosalind and Morris Goodman
Cancer Research Centre at McGill University. The GCRC is located in the Cancer Pavilion of the Life
Sciences Complex and near the administrative center of CSB and a large number of CSB researchers.
There are many ongoing collaborations between these two McGill University research centres. Over the
past five years, members of CSB published nearly 20 papers in collaboration with members of the GCRC,
which illustrates the synergy between the two groups. Two CSB associate members, Michael Hallett and
Nahum Sonenberg, are full members of the Goodman Cancer Research Centre.

Millions of people die worldwide each year because of cancer. Cancer is the leading cause of death in
the developed world, including Canada, and rising in incidence due to population demographics and
medical advances in other areas. Many cancer patients are immuno-comprised and susceptible to bacterial
infections. To face these challenges, medical research needs to understand the origins of cancer and
develop new therapeutic strategies against the disease and secondary morbidity. Structural biology is an
integral part of this process by contributing to our basic understanding of the cellular events that underlie
cancer and revealing ways in which drugs can be designed to block such events. Kalle Gehring and
Michel Tremblay are working together on several research projects, including an RNA aptamer that
inhibits tyrosine phosphatase 1B, a cell-signaling enzyme, which is involved in type 2 diabetes, breast
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cancer and obesity. Gehring's group has also worked with Morag Park to show how ubiquitination is
required for the down-regulation of a growth signal. And, with Gordon Shore, his group determined the
structure of the Bcl-family proteins Bel-w and Bak, which play central roles in apoptosis and cancer.
Work by Bhushan Nagar and Nahum Sonenberg has addressed several different aspects of protein
structure involved in translational control — the process by which the cells regulate the conversion of
mRNA into proteins.

Cystic Fibrosis Translational Research Centre (CFTRc):

The CFTRc was created in 2011 by David Thomas and John Hanrahan with the goal of promoting the
transfer of results of basic research on cystic fibrosis to clinical applications. In some regions of Quebec, 1
in every 15 people carries a mutation responsible for the misfolding of the CFTR protein. The CFTRc is
located in the McIntyre Medical Sciences Building, next to the Bellini building and CSB equipment
platforms. There is a clear, profound complementarity between the CSB and CFTRc in the methods and
technologies used while both centres share the goals of understanding the folding of the CFTR protein and
devising new treatments for cystic fibrosis. CSB researchers, Gergely Lukacs, Thomas, and Jason Young,
are also members of the CFTRec.

Complex Traits Group:

The Complex Traits Group (CTG) implements genetic approaches in mouse models to study complex
diseases of critical relevance to human health. Located on the third floor of the Bellini Building and in
close proximity to the CSB, the goal of the CTG is not only to identify genes and proteins that are novel
targets for diagnosis, prevention or therapeutic intervention in the corresponding diseases, but also to
characterize the contribution of these proteins, and associated biochemical and cellular pathways to
normal physiology and to the disease state. CTG research is focused on several aspects of mammalian
development, cancer, infectious diseases, and inflammatory conditions using genetic and cell biology
approaches in experimental mouse models. There are several connections between the CSB and CTG.
The group of Albert Berghuis contributed to an important study from Philippe Gros' laboratory on genetic
mutations in IRF8 and human dendritic cell immunodeficiency. The CSB and CTG share a common
interest in infectious diseases using very different methodological approaches. Gehring and Berghuis are
part of the CIHR group working on structural proteomics of host-pathogen interactions, which is directly
relevant to research by CTG members on host/environment interactions in infection and inflammation.
Bhushan Nagar works on innate immunity and is collaborating with CTG member, Jorg Fritz.

Microbiome and Disease Tolerance Centre (MDTC):

McGill University's newest official research centre was established in 2013 to discover the immune
mechanisms that are exploited in the interaction between commensal and low pathogenic organisms and
their hosts. The CSB and MDTC share a common interest in infectious diseases. Through structural
studies of virulence factors and innate immune system, the work of CSB researchers will advance MDTC
research aims of developing of novel immuno-modulatory approaches and strategies for the prevention
and treatment of inflammatory, infectious and immune mediated diseases. James Coulton is a member of
both the CSB and MDTC.

Facility for Electron Microscopy Research (FEMR):

There is a special relationship between FEMR and the CSB. Headed by Hojatollah Vali, FEMR is a
technology-based centre with the mission of promoting and advancing the science and practice of
microscopic imaging and analysis. CSB members, Isabelle Rouiller and Justin Kollman, arc the
Associate Directors of the Cryo-TEM and Correlative Microscopy sections of FEMR and are leading
McGill's growth in the use of electron cryo-microscopy in health and life science research. Albert
Berghuis and Martin Schmeing are additional CSB members who routinely use electron microscopy in
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their research. GRASP supports FEMR through partial funding of the research associate who manages the
electron cryo-microscopy platform and GRASP and FEMR collaborated on the recent successful CFI
applications for structural biology equipment and an electron microscope to Kalle Gehring and Marc
McKee. Official university status of the CSB will strengthen the connections between the FEMR and CSB
and promote FEMR's mission of supporting innovative research in the areas of biological, life, materials,
and physical sciences using electron microscopy.

Centre for Self-Assembled Chemical Structures (CSACS):

Established in 2002, the CSACS is both an FRQNT Regroupement and a McGill University Research
Centre. CSACS brings together scientists who study the self-assembly of molecules and exploit this
method of structure formation to create new materials and new phenomena. The goal of the Centre is to
promote innovative research in a non-traditional field of chemistry that of the complex structures formed
by self-assembly. Establishment of the CSB will advance the CSACS mission by providing a framework
for CSACS researchers to use GRASP-supported NMR and X-ray equipment platforms. CSB and CSACS
researchers share a common interest in the self-assembly of biological and chemical structures. CSB
members, Hanadi Sleiman and Gonzalo Cosa, are members of CSACS.

Centre for Bioinformatics (MCB):

The Centre for Bioinformatics (MCB) is a diverse collection of professors, postdoctoral fellows, and
students, who share a common interest in bioinformatics. The MCB is led by Michael Hallett, who also
oversees the CIHR Strategic Training Program in Systems Biology. Computation biology and
bioinformatics are important aspects of structural biology and the expertise and researchers in the MCB
and CSB are highly complementary. The MCB office is located on the same floor of the Bellini as the
CSB, which promotes close contacts between the two Centres. Three CSB researchers, Michael Hallett,
Reza Salavati, Jérome Waldispiihl, are members of the MCB.

d. Relation to other Research Centres outside McGill University

We have also established a large number of exchanges and collaborations with other research groups,
networks and organizations outside McGill University: the FRQS Groupe d’études des protéines
membranaires (GEPROM), the FRQNT Regroupement québécois de recherche sur la fonction, la
structure et l'ingénierie des protéines (PROTEO) and Pharmagam research centre at UQAM. This allows
sharing of our expertise and facilitates researchers' access to advanced infrastructure. At the international
level, we have established a Memorandum of Understanding between McGill University and the
University of Strasbourg for the exchange of students and collaborative research. Establishment of the
CSB will promote structural biology research both at McGill and our sister institutions in the greater
Montreal area.

Groupe d’études des protéines membranaires (GEPROM):

At the University of Montreal, members of the FRQS-funded GEPROM group study proteins involved
in membrane transport. GEPROM and CSB have the common goal to advance research studies on the
structure and function of membrane proteins. These represent up to two-thirds of targets that can be
recognized by the small molecule therapeutics. However, membrane proteins account for only 0.2% of the
known three-dimensional protein structures. This shows the need to innovate and combine complementary
expertise to study the structure and function of these proteins. Among the 23 regular members of
GEPROM, 7 are also members of GRASP, which promotes collaboration and integration of CSB
resources and expertise with the research on membrane proteins, and likewise will make GEPROM
resources accessible to CSB members.
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Rgpmnt québécois de recherche sur la fonction, la structure et l'ingénierie des protéines (PROTEQ):

At Laval University, PROTEO (formerly CREFSIP) is an FRQNT group focused on the chemical and
physiological aspects of proteins. Close collaboration between GRASP and PROTEO has been taking
place for many years, especially in applying to the Canadian Foundation for Innovation to obtain funding
for NMR infrastructure. The former Director of PROTEO, Stéphane Gagné, was a key participant in the
creation of QANUC in 2004. This collaboration also continues in the CREATE training program in
Bionanomachines where six mentors are also members of PROTEO.

Pharmagam:

Pharmaqam, an institutional pharmaceutical centre at UQAM was another pillar of the CREATE
request. Pharmaqam also participated in the project funded by the Canadian Foundation for Innovation
(CFI 6) for the purchase of advanced equipment, renovations, and the creation of the CFTRc. There are
many collaborations between CSB and Pharmagam members. For example, David Thomas and René Roy
led a project funded by the Quebec Network for Research on Drugs (RQRM) on the development of
inhibitors of serine/threonine kinase IRE1. Isabelle Marcotte, Jason Young and Alvin Shrier work on the
structure of the hERG membrane protein involved in the disease long QT syndrome. This link with
Pharmaqam extends the available expertise of CSB.

Institute of Molecular and Cellular Biology (Strasbourg, France):

A Memorandum of Understanding (MOU) between McGill University and the University of
Strasbourg was approved by the University Senate on November 16", 2011. The MOU promotes a student
exchange program — bachelor's, master's and doctorate — and facilitates collaborations between CSB
researchers and those at the University of Strasbourg. Funding for the exchange program is provided by
the Institute of Molecular and Cellular Biology in Strasbourg and the NSERC CREATE Training Program
in Bionanomachines. The University of Strasbourg is the largest university in France (in number of
students and staff) and brings together a large number of outstanding units and research institutes with
expertise and equipment complementary to that available at McGill. The first student exchanges have
already begun — next month, a graduate student from Hanadi Sleiman's laboratory is going to work with
Jean-Marie Lehn, winner of the 1987 Nobel Prize in Chemistry.

e. Future development

Over the next several years, our vision is to enhance the training & outreach, platform development,
and new research directions of the CSB. Establishing the Centre will allow us to support hiring initiatives,
develop large-scale collaborative research projects, establish interdisciplinary research teams, and offer
administrative support for securing and managing group grants and training programs.

Training and outreach:

An important mandate of the Bionano training program is to promote international exchanges. We have
initiated contacts to expand our exchange program to add two institutions: King Abdullah University of
Science and Technology (KAUST) in Saudi Arabia, and the Institut de Biologie Structurale (IBS) in
Grenoble, France. Both institutions offer outstanding equipment, research funding, and complementary
expertise. At KAUST, the research group of Samir Hamdan works on single-molecule studies of DNA
polymerases. Dr. Hamdan is presenting his work at the upcoming GRASP symposium in November 2013.
The group of Stephan Arold uses hybrid structural biology approaches to study focal adhesion kinases. At
IBS, the large NMR group led by Jérome Boisbouvier uses the most recent NMR instrumentation to study
protein dynamics and structure. A 950 MHz NMR instrument is due to arrive next year as the Institute
moves into a new building. The group of Juan Fontecilla-Camps studies oxygen-sensitive metalloenzymes
using unique facilities for the purification and crystallization of proteins in an oxygen-free environment.
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Over the next year, we hope to establish exchange agreements with KAUST and IBS to allow the first
short-term (3 month) visits the following year. These will complement our ongoing program with the
University of Strasbourg and provide our trainees with a broad spectrum of exchange opportunities.

CSB members are preparing for Montreal to host the largest and most prestigious international
crystallography meeting, the Twenty-Third Congress and General Assembly of the International Union of
Crystallography, in 2014. The Local Organizing Committee includes six CSB members: Albert Berghuis
(co-Chair), James Coulton, Armando Jardim, Kalle Gehring, Bhushan Nagar, and Isabelle Rouiller.
The International Program Committee includes Berghuis and Martin Schmeing. The IUCr Congress and
General Assembly is held once every three years and accompanied by several satellite meetings.
Approximately 2,500 participants are expected at the Palais des congrés de Montréal with a budget of $2
million.

Platform development:

The CSB technological platforms are in full expansion through the awards of $10 million in new
equipment to the CFI applications "Structural Biology at the Crossroads of Biology and Medicine" to
Kalle Gehring and "Multiscale Imaging and Analysis of Biological Systems and Biomaterials in
Nanomedicine" to Marc McKee. Among the pending purchases are $1 million in new microscopes for the
Wiseman and Cosa groups, $2 million in upgrades to the X-ray facilities through the purchase of a new
diffraction system and crystallization robots, and another $2 million for upgraded NMR equipment and a
new solid-state spectrometer. The FEMR will receive a new integrated multibeam, cryogenic focused-ion
beam ultrahigh-resolution scanning electron microscope for the imaging and analysis of biomaterials,
cells, tissues and their interfaces.

The growth in X-ray equipment highlights the need for a full-time operator/manager to oversee the
operations of the X-ray equipment including the robots and incubators for protein crystallization. In the
next year or two, we plan to hire a manager of the X-ray platform to maintain the instruments, to allow the
collection of user fees for use of the instruments and also to more effectively open the X-ray platform to
users outside of GRASP. Presently we have no systematic training programs for the X-ray equipment,
which restricts its availability for outside students and research groups. The salary of the manager will be
offset through the use of less expensive parts-only service plans and user fees.

Looking to the future, Jackie Vogel is leading a CFI Leaders Opportunity Fund application in
Quantitative Biology and Martin Schmeing, Justin Kollman, and Isabelle Rouiller are preparing a CFI
application for a critical upgrade to McGill's state-of-the-art Titan Krios electron microscope. The
application is for the acquisition of a direct detection device — a camera that directly counts electrons
improving both resolution and sensitivity, and provides a quantum leap forward in the level of detail
accessible by cryo-EM. The direct detection device provides a large field-of-view and fast inline digital
data acquisition with high modulation transfer function and detective quantum efficiency, which greatly
improve the performance by providing less noisy digital images with reduced radiation exposure. The
direct detection device complements the advances in X-ray analysis, NMR, and super-resolution
fluorescence imaging to allow a truly cells-to-molecules vision of biological processes at resolutions from
microns to Angstroms.

New research directions:

The frontiers of structural biology are constantly changing with the development of new techniques and
new questions. CSB research is currently focused around the key areas of conformational diseases,
infectious diseases and synthetic biology. In the future, we see growth in the areas of 1) membrane
proteins, 2) integrated structural biology where different techniques (NMR, X-ray & EM) are combined to
solve structures, and 3) bioinformatics and the application of genomics technologies to structural biology.

Membrane proteins represent approximately 25% of the proteome and are the largest class of drug
targets yet our knowledge of their three-dimensional shapes is severely limited. The Protein Data Bank
contains the structures of over 80,000 macromolecules; however, just 1% of these are membrane proteins.
Thirty years after the first high-resolution structure, membrane proteins remain a critical area for the future
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development. Within CSB, several teams are already addressing this important area. Notably, Jason
Young and Alvin Shrier, in collaboration with GRASP member Isabelle Marcotte at UQAM, are working
on the membrane protein hERG using solid-state NMR. The group of Dr. Marcotte is determining the
binding sites of cardiotoxic drugs on the hERG channel, as well as structural changes in the channel
caused by these drugs. Through the acquisition of solid-state NMR spectrometer funded by the CFI, the
CSB will advocate for the hiring of an assistant professor to study membrane protein structure.

Progress in difficult areas such as membrane protein structure has come from the integration of diverse
structural biology techniques. The recruitment of Justin Kollman and Martin Schmeing, two junior
faculty members with expertise in X-ray crystallography and electron cryo-microscopy is an important
step forward in developing integrated, multi-methodological research within the CSB. The Centre will
lobby for continued growth in this area through faculty recruitment. As identifed by FEMR's International
Scientific Advisory Board, there is a critical for new investigators to build up McGill's state-of-the-art
electron cyro-microscopy platform. A research group working on electron microscopy of membrane
proteins would invigorate interdisciplinary research, enhance student training, strengthen the facility by
providing additional revenue from user fees, and promote research in an area critical for human health.

Progress in genomics has touched all areas of life sciences — structural biology is no exception.
Advances in deep mutational analysis, artificial gene synthesis, and genomic sequencing are providing
new tools for structural biologists. The CSB will promote the integration of these genomic technologies
into CSB research laboratories through improvements in the crystallization platform, enhanced
collaborations with the McGill University and Génome Québec Innovation Centre, and support for the
hiring of new faculty in structural bioinformatics. The Biochemistry Department is welcoming a new
faculty member this Fall semester, Uri David Akavia, who devises algorithms in computational biology to
identify viable drug targets in the context of cancer therapeutics. Akavia's expertise in bioinformatics is an
example for the future research directions of the CSB.

V - Membership and structure
a. Administration

The administration of the group consists of a Director, an Associate Director, an Executive Committee
and Scientific Advisory Board. The inaugural Director of the Centre will be Kalle Gehring, Professor in
the Department of Biochemistry and an internationally renowned researcher in the field of structural
biology. He is also the Director of GRASP, the Director of the Quebec and Eastern Canada High Field
NMR Facility (QANUC) and an Associate Member in the Department of Physics. He will serve for a
period of 4 years. The Associate Director is Martin Schmeing, Assistant Professor in the Department of
Biochemistry, CRC Tier II award holder who previously trained with two Nobel prize winners: Thomas
Steitz at Yale University and Venki Ramakrishnan at the MRC Laboratory of Molecular Biology in
Cambridge, England.

b. Membership by category

The CSB will facilitate the support of outstanding and internationally recognized researchers at the
forefront of research innovation. Research members of the CSB will be comprised of two groups; full
members and associate members, appointed to various departments across McGill University. All
members have access to common areas, cutting edge equipment, core facilities and resources. A full
member is defined as a senior researcher, such as a faculty member, whose principal research affiliation is
with the CSB. It includes 20 members from Biochemistry, Microbiology & Immunology, Chemistry,
Anatomy & Cell Biology, Pharmacology & Therapeutics, Parasitology, Biology, Physics and Physiology.
Associate membership is granted to members from other centers with a research interest linked to the
CSB. It includes 12 members from Bioengineering, Chemistry, Dentistry, Biology, Physics, Physiology
and Computer Science. Both memberships may expand to include additional members with research
programs aligned with the mission of the Centre.
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1. Full members

rﬂ- Director: Kalle Gehring, PhD, Professor of the Department of Biochemistry. He is the
Director of the Quebec/Eastern Canada High Field NMR Facility (QANUC) and the
founding Director of the FRQS-sponsored Groupe de Recherche Axé sur la Structure des
Protéines. He also directs the NSERC CREATE training grant program in
Bionanomachines. He brings experience in a broad range of biophysics and structural
biology techniques. He trained at Berkeley and Paris and brings additional experience in
X-ray crystallography and small-angle X-ray scattering (SAXS). His current research
focus is the interdisciplinary application of biophysical techniques to studying diseases such as Parkinson's
disease and cancer.

F

-

Associate Director: Martin Schmeing, PhD, Assistant Professor in the Department
of Biochemistry and Associate Director of the CSB. He was hired in 2010 and holds a
Tier 2 Canada Research Chair in Macromolecular Machines, a CIHR Bhagirath Singh
Early Career Award, and a HFSP Career Award. He trained in X-ray crystallography
and electron microscopy with Nobel Prize winners Ramakrishnan and Steitz
(Schmeing et al, Science, 2010; Schmeing & Ramakrishnan, Nature 2009; Schmeing
et al Science 2009; Schmeing et al, Nature 2009). His current interests are large
molecular enzyme complexes that synthesize antibiotics such as penicillin and

Albert Berghuis, PhD, Professor and Chair of the Department of Biochemistry,
Assoc. Director of GRASP, and Professor in the Department of Microbiology and
Immunology. He holds a Tier 1 Canada Research Chair in Structural Biology and
is the recipient of the Premier’s Research Excellence Award. He is the Associate
ey | Director of GRASP and an expert in X-ray crystallography. He uses
o { W crystallography in concert with NMR and SAXS to investigate for structure-based

H drug design efforts to combat bacterial and fungal infections and to overcome
= antibacterial resistance. Berghuis oversees the McGill X-ray analysis and
crystallization platforms.

Brouhard is interested in the molecular basis of cell shape and morphology. He uses the

J techniques of single-molecule biophysics and fluorescence microscopy to investigate

— proteins that control the microtubule cytoskeleton, namely microtubule polymerases,
motor proteins and other microtubule-associated proteins. These studies are relevant for
understanding the function of microtubules in brain development and disease.

ﬂ Gary Brouhard, PhD, Assistant Professor of Biology and CIHR New Investigator.
am 0

James Coulton, PhD, Professor in the Department of Microbiology and Immunology.
He is internationally recognized for his research on molecular and structural biology of
bacterial membrane proteins. He is studying proteins in the outer membrane and
cytoplasmic membrane of Gram-negative bacteria including many serious human
pathogens. He uses molecular biology, microbiology and biophysical techniques to
identify protein interactions in the bacterial cell envelope. He also uses structural biology
to determine 3-D organization of membrane protein complexes that transport essential
nutrients.

Matthias Gotte, PhD, Professor in the Department of Microbiology and
Immunology. His research interest is focused on structure-function relationships of
viral enzymes, with emphasis placed on mechanisms involved in drug action and drug
resistance. The major research themes in his lab are the reverse transcriptase (RT) of
HIV-1, the RNA-dependent RNA polymerase and helicase of the hepatitis C virus
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(HCV), and herpes virus DNA polymerase. He is actively involved in the development of novel classes
of compounds that blocks the DNA polymerase activity of wild-type HIV-1 RT and its resistant variants.

Armando Jardim, PhD, Associate Professor at the Institute of Parasitology and
Director of the FRQNT Centre for Host Parasite Interaction. He wuses a
multidisciplinary approach involving protein chemistry, bioinformatics, molecular
biology, immunocytochemisty and genetic techniques to investigate the molecular
processes involved in the targeting and import of proteins into the glycosome of
Leishmania and related trypanosomatids. One of the ultimate goal of his research
work is to identify potential protein targets that may be used to develop new
antiparasitic chemotherapeutic agents.

Justin Kollman, PhD, Assistant Professor in the Department of Anatomy and Cell
Biology. He was hired in March 2012 and he is an expert on microtubules, electron
cryo-microscopy and X-ray crystallography (Kollman et al, Nature 2010). He trained
with David Agard (UCSF) and Russell Doolittle (UCSD). At McGill, he is studying
bacterial cytoskeletal proteins using innovative correlative techniques to bridge X-ray
crystallography and high resolution imaging by electron and fluorescence
microscopy. This integrative approach allows him to generate mechanistic insights
over a broad range of size and resolution scales.

Anthony Mittermaier, PhD, Associate Professor in the Department of Chemistry. He
is an expert in NMR spectroscopy and biophysics. His laboratory specializes in the
development of new methodologies for characterizing biomolecular dynamics and
applications to problems in drug design and fragment-based drug discovery. He has
additional expertise in differential scanning calorimetry, isothermal titration
calorimetry, and circular dichroism spectroscopy. He chairs the QANUC NMR
Facility User Committee and assists in overseeing its daily operation.

Gerhard Multhaup, PhD, Professor and Chair of the Department of Pharmacology and
Therapeutics. He holds a Tier 1 Canada Research Chair in Molecular Pharmacology. His
research interests are aimed at understanding the molecular, cellular and systemic
mechanisms of degenerative nervous system disorders to yield knowledge relevant for
the understanding, prevention, and treatment also of other acute and chronic
neurological and psychiatric disorders. His research activities focus on the basic
mechanisms of nervous system function, and aim at understanding critical cascades of
neuronal toxicity and unraveling endogenous neuroprotective mechanisms, which may
provide a basis for selective therapeutic interventions.

Bhushan Nagar, PhD, Associate Professor in the Department of Biochemistry. He
holds a Tier 2 Canada Research Chair in Structural Biology of Signal Transduction
and was the recipient of the 2007 Human Frontiers Science Program Career Award.
He works on unraveling the molecular mechanisms that regulate important human
proteins involved in the innate immune system using biophysical approaches such as
X-ray crystallography, NMR, and SAXS. His publications have appeared in top tier
journals such as Nature, Cell, and Science with an average of over 120 citations per
paper. He collaborates with Nahum Sonenberg on the structures of gene silencing complexes and co-
manages the X-ray infrastructure at McGill.

Isabelle Rouiller, PhD, Assistant Professor in the Department of Anatomy and Cell
Biology and Associate Director of the McGill Facility for Electron Microscopy. Her
research focuses on understanding the mechanisms used by proteins to cross cellular
membranes using high resolution molecular cryo-electron microscopy (cryo-EM) and
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cryo-electron tomography (cryo-ET). She studies the motor protein p97 and its role in health and
disease. Additional research projects examine several macromolecular structures and biological
assemblies involved in polyomavirus, anthrax toxins function and ER-associated protein degradation.

Reza Salavati, PhD, Associate Professor in the Institute of Parasitology, Member of the
McGill Bioinformatics Centre, and Associate Member of the Department of
Biochemistry. There are two project areas in his laboratory. One is focused on
trypanosomatid systems biology, which is engaged in identifying genes that are
essential for the pathogens and determining their function. The other is RNA editing a
form of gene regulation that controls energy metabolism in these organisms.
Trypanosomatids are a major public health concern and responsible for Chagas
disease, sleeping sickness, and leishmaniasis.

. Alvin Shrier, PhD, Professor in the Department of Physiology and Hosmer Chair

in Physiology. The work in his laboratory has been focused on attaining an
" understanding of ion channel function and localization on one hand and the
initiation of complex cardiac rhythms on the other. He is using molecular
methods, including yeast two-hybrid screens, and confocal microscopy with
immunohistochemistry to identify protein interaction and localization. Using
electrophysiological methods, including patch clamp techniques, he determines
the functional expression and biophysical properties of channels in heterologous cells and isolated cardiac
myocytes. These approaches are used to study the changes that occur with development, cardiac
arrhythmias and disease states, such as cardiac ischemia.

John Silvius, PhD, Professor in the Department of Biochemistry and Director of the
Chemical Biology Graduate Program. His research interests are focused on
understanding two important aspects of the targeting, and hence the function, of
proteins involved in signal transduction at the plasma membrane: (1)
understanding the organization and function of the specialized membrane
microdomains known as 'lipid rafts'; (2) elucidating the mechanisms of targeting of
lipidated signaling proteins to their correct subcellular destinations. Silvius is an
internationally recognized expert in protein intracellular targeting, transport and
the signaling functions of Ras oncoproteins.

Jean-Francois Trempe, DPhil, Assistant Professor in the Department of
Pharmacology and Therapeutics. He is a new investigator with extensive experience
in structural biology, including NMR spectroscopy and X-ray crystallography. His
recent research is focused on understanding the role of the ubiquitin-proteasome
system in neurodegenerative diseases. He was previously a postdoctoral fellow with
Dr Edward Fon at the Montreal Neurological Institute where he began his work on
the molecular mechanisms leading to Parkinson's disease (PD). Through the
identification of the biological targets of the PD-linked gene products parkin and
PINK1 and their 3D structures, he hopes to better understand the causes of PD and develop novel
therapeutic strategies.

Youla Tsantrizos, PhD, Professor in the Department of Chemistry and Associate
Member of Biochemistry. Her projects focus on the design and synthesis of small
molecule ligands that can bind to mammalian or microbial targets modulating their
function. Her main objective is to design chemical tools that can facilitate
investigations into the biological role of proteins associated with a disease state. A
number of her projects involve structure-based ligand design targeting the human
enzyme farnesyl pyrophosphate synthase (hFPPS). A key objective of these projects
is to synthesize novel active site or allosteric site inhibitors of hFPPS that could
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potentially serve as “leads” for the design of better therapeutic agents for the treatment of osteoporosis,
cancer and viral infections.

Jackie Vogel, PhD, Associate Professor in the Department of Biology. She is a
McGill-Canadian Pacific Professor, Member of the School of Computer Science
and Associate Member of Goodman Cancer Centre. Vogel received a PhD in Cell
Biology from the University of Kansas, where she studied the biochemical basis of
centrosome maturation. Following a post-doctoral fellowship at Yale University,
Vogel joined McGill as a CIHR New Investigator. She founded the DBRI Cell
Imaging and Analysis Network (CIAN) and is the coordinator of the Quantitative
Biology research Initiative and B.Sc. program. Her work uses yeast as a model
system to study microtubule and chromosome dynamics.

Paul Wiseman, PhD, Professor in the Departments of Physics and the
Department of Chemistry. He is the recipient of the 2006 Leo Yaffe Award for
Excellence in Teaching, 2007 Principal’s Prize for Teaching, Fessenden
Professorship, 2009 Keith Laidler Award, and 2007-2009 NSERC Accelerator
Supplement. His work on live cell imaging of macromolecular dynamics and
protein clustering phenomena reveals their role in assembly of cell adhesion
structures and in receptor "cross-talk". He is an expert in optics, biophysics,
quantum dots, fluorescence microscopy and novel methods of super-resolution and signal particle imaging
and holds multiple CIHR and NSERC grants.

Jason Young, PhD, Associate Professor in the Department of Biochemistry. He
holds a Tier 2 Canada Research Chair in Molecular Chaperones. His research
investigates the biochemical mechanisms of chaperone and co-chaperone activity,
and the consequences of this essential activity at a cellular level. He uses a
combination of biochemistry, molecular and cell biology techniques to study how
the various co-chaperones direct the activities of the chaperones, for folding and
for other purposes, and how chaperone function is integrated into the biogenesis
of cellular structures.

ii. Associate members

Gonzalo Cosa, PhD, Associate Professor in the Department of Chemistry,
Member of the Centre for Self-Assembled Chemical Structures. He is the recipient
of numerous awards (2003 IUPAC Prize for Young Chemists, 2009 European
Society for Photobiology Young Investigator Award, 2009 Inter-American
Photochemical Society Young Investigator Award, FRQNT, NanoQuebec,
NSERC funding) and specializes in the use of smart fluorescent probes for cell-
imaging and single-molecule fluorescence to study the interactions between
protein, DNA and lipids.

Masad Damha, PhD, James McGill Professor and Chair of the Department of
Chemistry. He is interested in the synthesis, biochemical properties and molecular
behavior of nucleic acids (DNA, RNA) and their analogues. His research aims for
detailed understanding of communication between nucleic acids, and between nucleic
acids and proteins. Damha has published over 140 research articles and holds several
patents worldwide in the RNA therapeutics field. He has received several awards
including the Merck-Frosst Centre for Therapeutic Research Award (1999), Bernard
Belleau Award (2007), a Fessenden Professorship in Science Innovation (2010), the
David Thompson Award in Graduate Supervision and Teaching (2010), the Leo Yaffe
Award for Excellence in Teaching (2011), and the Queen Elizabeth II Diamond Jubilee Medal (2012).
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Edward Fon, MD, FRCP(C), Associate Professor at McGill University and
Director of the McGill Parkinson Program. Fon is a neurologist and scientist at the
Montreal Neurological Institute and Hospital and works on the molecular events
leading to the neuronal degeneration in Parkinson's disease. He is currently Chair of
the Scientific Advisory Board, Parkinson Society Canada. and a member of the
editorial board of the Journal of Biological Chemistry. He has received several
awards during the course of his career including the CIHR Clinician-Scientist
award, the Prix de Jeune Chercheur Blaise Pascal and the EJLB Foundation Scholar.
He is currently a Chercheur National of the FRQS.

’ . Michael Hallett, PhD, Professor in School of Computer Science, Director of
ok * the McGill Centre for Bioinformatics, Member of Goodman Cancer Research

k& Centre. Hallett uses tools from statistical inference and algorithm design to
address problems arising in biological and medical research. His research
currently focuses on breast cancer (in collaborations with W. Muller, M. Park,
P. Siegel), the endoplasmic reticulum interactome (with D. Thomas, E. Chevet,
K. Gehring, J. Bergeron), and cystic/pulmonary Fibrosis (with C. Haston).
Each of these projects contains many statistical and computational problems and solid, pragmatic solutions
to these problems can have significant impact on our understanding and treatment of diseases.

Sabrina Leslie, PhD, Assistant Professor in the Department of Physics. She
develops and applies new physical instrumentation to generate new mechanistic
insights into a wide range of cellular processes. She is inventing and implementing
new single-molecule microscopy tools to visualize fast molecular searches, with its
current focus on DNA repair in yeast. These microscopy tools are uniquely capable
of simultaneously measuring: weak protein-DNA and DNA-DNA interactions;
extended search trajectories of individual molecules over several seconds;
m1111second tlmescale interaction kinetics; and topologically complex or strained DNA substrates.

Gergely Lukacs, PhD, Professor in the Department of Physiology. He holds a Tier 1
Canada Research Chair in Molecular and Cellular Biology of Cystic Fibrosis and
Other Conformational Diseases. His long-term goal is to elucidate the molecular and
cellular basis of cystic fibrosis caused by mutations interfering with the folding,
stability, activity and/or membrane trafficking of the channel. To achieve this goal, he
utilizes a combination of biochemical, biophysical, cell biological and genetic
techniques. Another aspect of his research is to gain insights into the recognition and
elimination mechanism of non-native membrane proteins from post-ER/Golgi
compartments in mammalian cells. His laboratory also works on the structural and
biochemical basis of ubiquitin recognition as an endocytic and postendocytic sorting signal.

; Marc D. McKee, PhD, Associate Dean (Research) Faculty of Dentistry, James
' McGill Professor in Biomedical Sciences, Faculty of Dentistry and in Anatomy & Cell

Biology, Faculty of Medicine. McKee's research is focused on calcification of

extracellular matrices in bones and teeth, and elsewhere such as the inner-ear otoconia
B and eggshells. He is investigating the role of mineral-binding proteins in normal and
pathologic mineralization as in urolithiasis (kidney stones), arthritis and vascular
calcification (including atherosclerosis). His laboratory uses a variety of techniques
including: electron microscopy, atomic force microscopy, confocal microscopy, and
immunocytochemistry.
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Dan V. Nicolau, PhD, Professor and Chair of the Department of Bioengineering. His
research and teaching interests focus on new discipline of Biological Engineering, in
particular the intersection between nano- bio- and information technologies. Nicolau's
group works on the design and fabrication of dynamic hybrid nanodevices, including
those based on molecular motors; single molecule diagnostic devices fabricated by
semiconductor micro- and nano-fabrication; and the study of the "intelligent" behavior
of microorganisms in microfluidic networks.

Hanadi Sleiman, PhD, Professor in the Department of Chemistry, Member of the
Centre for Self-Assembled Chemical Structures. She holds a Tier 1 Canada Research
Chair in DNA Nanosciences. Her research work involves using DNA to build
nanostructures for medicine and materials science. This research will lead to the
development of new drug delivery systems, diagnostic tools and cellular probes that
could be used for the prevention and treatment of disease. Her projects lie at the
interface between synthetic chemistry, biological chemistry and materials science.
They provide students with extensive training in small molecule synthesis, DNA and

-‘\‘ﬁ;

polymer chemistry, as well as molecular recognition and drug design.

Nahum Sonenberg, PhD, OC, FRSC, FRS, James McGill Professor in the
Department of Biochemistry and Member of Goodman Cancer Research Centre. One
of Canada's leading scientists, he is an internationally renowned research leader in the
control and mechanisms of translation in normal and neoplastic cells. He is a member
of the American Academy of Arts and Sciences, a Howard Hughes International
Scholar, a distinguished investigator of the CIHR. His achievements have been
recognized by many awards: Robert L. Noble prize of the National Cancer Institute of
Canada in 2002, Killiam Prize for Health Sciences award in 2005, Gairdner Award in
2008, and Officer of the Order of Canada in 2010. He has published over 30 high
proﬁle papers using NMR spectroscopy and X-ray crystallography to characterize proteins involved in
protein synthesis and cancer. He collaborates with Kalle Gehring and Bhushan Nagar as well as other
internationally renowned structural biologists including Jennifer Doudna (UC Berkeley), Gerhard Wagner
(Harvard Medical School), and Stephen Burley (Rutgers University).

David Thomas, PhD, Professor in the Department of Biochemistry. He holds a
Tier 1 Canada Research Chair in Molecular Genetics and is a Fellow of the Royal
Society of Canada. He was previously Chair of Biochemistry at McGill
University and led multiple CFI applications from McGill totaling over $90 M for
new equipment, research space, and other infrastructure. He also led the
establishment of the McGill CIHR Strategic Training Program in Chemical
Biology. Prior to coming to McGill University, he was the Head of the Genetics
Group at the National Research Council of Canada's Biotechnology Research
Institute in Montreal. His research examines the signal transduction pathways and
folding mechanisms employed by cell proteins, which are targets for new disease therapies.

Jérome Waldispiihl, PhD, Assistant Professor in the School of Computer Science and
Member of the McGill Centre for Bioinformatics. His group works in the
computational structural biology area broadly defined. He develops theoretical models
and algorithms to decipher the relationship between RNA and protein sequences and
structures. In Waldispiihl's research predicting molecular structures is not an end in
itself but a means to understand the genetic code and biological systems. In addition to
his positions at McGill University, Waldispiihl is a research affiliate with the MIT
Computer Science and Artificial Intelligence Laboratory (CSAIL).
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¢. Board representation
Executive Board

The administration of the CSB is overseen by an Executive Board, which is responsible for selecting
the Director of the CSB, approving the budget, the annual report, and changes to CSB mandate. The
membership of the Executive Board of the CSB will include representation from the Faculty of Medicine,
the Faculty of Science, the Vice-Principal (Research and International Relations), and CSB members.
Scientific Advisory Board:

The scientific direction of the CSB will be provided by an advisory committee consisting of renowned
international experts in the fields of structural biology, cystic fibrosis, and drug development. The
proposed committee members are:

Cheryl Arrowsmith, Ph.D.

The Structural Genomics Consortium

Department of Medical Biophysics, Faculty of Medicine, University of Toronto
Division of Molecular & Structural Biology, Ontario Cancer Institute

Jean-Pierre Julien, Ph.D.
Département de Psychiatrie et Neurosciences, Université Laval
Centre de Recherche du CHUQ

Tarik Mo6rdy, Ph.D.

President and Scientific Director, Institut de Recherches Cliniques de Montreal
Canada Research Chair in Hematopoiesis and Immune Cell Differentiation
Professor, Dept de microbiologie et immunologie, Université de Montréal

Vassilios Papadopoulos, Ph.D.

Executive Director, The Research Institute of the McGill University Health Centre
Professor, Faculty of Medicine, McGill University & Phil Gold Chair in Medicine
Canada Research Chair in Biochemical Pharmacology

Philip Thomas, Ph.D.

Professor, Department of Physiology, UT Southwestern Medical Center at Dallas
Ruth S. Harrell Professorship in Medical Research

VI - Resources: required and obtained
a. Budget and sources of funding

Current funding:

The proposed CSB members currently bring over $15 million in peer reviewed research funding and
infrastructure support annually. This funding includes research grants from the CIHR, NSERC, the
Government of Québec, and private research foundations and charities. This year, CSB researchers were
awarded an additional $10 million in CFI and provincial funding for new, innovative equipment for super-
resolution imaging, X-ray crystallography, NMR spectroscopy, and electron microscopy.

The projected operations of the CSB are supported by $340,000 per year in provincial and institutional
support to GRASP and $335,000 per year in funding for the NSERC CREATE Training program in
Bionanomachines. Users fees constitute a third source of revenue for the operation of the CSB. The CSB
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equipment platforms are used by extensively by McGill researchers as well as scientists from other
universities and organizations: INRS, UdM, Concordia, Queen's University, York University, and the
University of Alberta. The estimated income from user fees for the NMR facility is $35,000 for 2013-
2014. In the future, we plan to broaden our sources of user fees to include the X-ray and protein-protein
interaction platforms once a manager is hired to oversee these instruments. Finally, we expect about
$20,000 from commercial and federal sponsorship of the GRASP annual symposium, and $45,000 in
support of the NMR facility from McGill University (Faculty of Science and Department of Chemistry)
and the University of Laval (FRQNT Regroupement PROTEO).

GRASP (FRQS & matching McGill support) $340,000

CREATE Training Program in Bionanomachines (NSERC & matching) $335,000

Facility user fees $35,000

GRASP symposium sponsorships & support $20,000

Other support $45.000

Total revenue $775,000
Anticipated Expenses:

Reflecting the mandate to support graduate training and funding from the NSERC CREATE program, the
largest fraction of CSB expenses is for stipends and travel awards for postdoctoral scholars, graduate, and
undergraduate students. Together the Bionano program and GRASP support about 20 undergraduate
summer students and 25 graduate and postdoctoral trainees each year (http://bionano.ca/en/?page id=114 -
award_recipients and http://grasp.mcgill.ca/english/training/styled/index.html).

Support of the core equipment platforms is the second largest expense and includes the salary of the NMR
facility manager as well as part-time positions in support of other facilities. The expenses are roughly
evenly split between the NMR facility in Pulp & Paper and the X-ray and other platforms in the Bellini
building.

The GRASP annual symposium has a budget of approximately $25,000 for rental of the New Residence
Hall, audio-visual equipment, lunch/coffee breaks, posters, travel and lodging for the five or six outside
speakers. This year's GRASP Symposium will be held November 25th with six prominent international
speakers (http://grasp.mcgill.ca/english/conferences/conferences.html). In addition, the CSB supports a
number of workshops and outside events such as the upcoming 23rd International Union of
Crystallography Congress in Montreal in 2014 (http://iucr2014.org/).

The CSB also supports faculty recruitment in the areas of biophysics and structural biology. For 2013-4
and 2014-5, the CSB is providing $30,000/yr in funds for the recruitment of Jean-Francois Trempe in the
Department of Pharmacology & Therapeutics. Similar support was provided in 2010-12 for the
recruitment of Martin Schmeing in the Department of Biochemistry.

The CSB, GRASP and Bionanomachines program are managed by a Coordinator who oversees the trainee
awards, workshops, annual symposium, financial reporting, and equipment platforms.

All of the anticipated expenses are allowable under funding already secured.
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Studentships $385,000
Core facilities maintenance and support $225,000
Student Travel Awards $25,000
Annual Symposium $25,000
Workshops & outreach $20,000
Junior faculty recruitment awards $30,000
CSB Coordinator $50,000
Director stipend $15.000
Total expenses $775,000
b. Staffing

The day-to-day running of the Centre will be overseen by a coordinator who manages the Bellini
equipment platforms and assists the Director in carrying out his duties of governing the Centre. Additional
staff include the anticipated manager of the NMR facility, part-time positions for graduate students who
assist in operation of the NMR, X-ray and protein-protein interaction equipment, and a contribution of
$20,000 for the research associate who operates the FEMR electron cryo-microscopy equipment.

c. Physical resources (location, space and other resources)

The CSB will be located in the Department of Biochemistry in the Faculty of Medicine. The
administrative office is located in the Bellini Building of the McGill University Life Sciences Complex
with equipment platforms in the Pulp & Paper building (QANUC NMR Facility) and the fourth floor of
Bellini. The creation of the CSB will not require physical resources above those already committed to the
operation of GRASP and its associated equipment platforms and training programs.
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Appendix A
Bylaws

1.  Location
The main office of the McGill University Centre for Structural Biology (CSB) will be located on the
fourth floor of the Bellini Building and clearly identified with a plaque.

2.  Management
The governance of the CSB is directed by an Executive Board. Daily operations are managed by the
CSB Director who reports to the Executive Board. The Director is responsible for appointing an
Associate Director, overseeing daily operations of the CSB, implementation of the CSB budget,
preparation of the Annual Report, applications for external funding, human resources and financial
planning. In the event of an extended absence of the Director, the Associate Director will manage
the CSB.

3. Membership of the Executive Board

The membership of the Executive Board of the CSB will include the Dean of the Faculty of
Medicine (or delegate), the Dean of the Faculty of Science (or delegate) the Vice-Principal
(Research and International Relations) (or delegate), the Director of the CSB ex officio, two active
Full Members, a graduate student, and a postdoctoral fellow from the CSB. The term of appointment
of non-permanent members of the Executive Board will be three years. The Executive Board will be
chaired on a rotating basis by the Deans of Medicine and Science and the Vice-Principal (Research
and International Relations).

4, Appointment of the Director
The Executive Board will select the Director of the CSB based on recommendations from the Centre
membership. The selection will be conveyed to the Provost, who has the responsibility for approval
of the appointments. The Director serves at the discretion of the Executive Board for nominal terms
of four years, renewable with a limit of eight consecutive years. The positions of Director and
Associate Director of the CSB do not involve any teaching release.

5.  Annual Report
The Director of the CSB will prepare the Annual Report, which will include all financial details of
CSB operations along with the goals of the CSB for the coming year. The Director of the CSB will
present it to the Board for approval. Following its approval, the Annual Report will be submitted to
the Provost, the Vice-Principal (Research and International Relations) and the Deans of all
contributing Faculties.

6. Membership

The CSB will have classes of membership covering the following categories of membership; the

actual nomenclature can vary.

(i) Full Member: A senior researcher, such as a faculty member whose principal research
affiliation is with the CSB; in consequence, he/she cannot be a Full Member of more than one
McGill University Research Centre.

(ii)) Associate Member: A senior researcher, such as a faculty member, with significant research
affiliation with the CSB; a researcher can be an Associate Member of more than one McGill
University Research Centre.

(iii) Student, Postdoctoral Scholar, Research Associate Member: a researcher working in the
research group of a Full or Associate CSB Member.
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10.

Nominations for new Full and Associate Members of the CSB must include full curricula vitae and
letters of support and must be submitted to the full membership at the General Meeting for approval.
Terms of membership are renewable, and each term will be up to five years for Full and Associate
Members. Graduate student, postdoctoral scholars, research associates and technical staff in the
research groups of Full and Associate CSB Members are automatically eligible for CSB
membership.

Research Resource Allocations and Budget

The CSB budget is prepared by the Director and submitted to the Executive Board for approval.
Allocations of CSB resources are subject to the approbation of the Executive Board. Appeals
concerning resource allocation can be brought by Full and Associate Members to the Executive
Board, whose decision will be final.

Annual General Meeting

There will be an Annual General Meeting of all members of the CSB during which the Annual
Report will be presented and approved. Recommendations for new Full and Associate Members will
also be put forward during this meeting. If necessary, a second general meeting will be convened to
nominate additional members or resolve key outstanding issues pertaining to the CSB. All Full
members are eligible to vote on the approval of the Annual Reports and on the nomination of Full
and Associate Members before they are presented to the Executive Board.

Meetings of the Executive Board
The Executive Board will meet at least once a year to receive the Annual Report, to review activities
and membership, to approve the budget, and to resolve any governance issues that may arise.

Other regulations
The regulations of the CSB shall be amended to align with the blueprint for McGill University
research centres once available.
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Appendix B

Letters of support

Dr. David Eidelman, Dean of the Faculty of Medicine, McGill University
Dr. Martin Grant, Dean of the Faculty of Sciences, McGill University
Dr. Paul J. Allison, Dean of the Faculty of Dentistry, McGill University
Dr. Jim Nicell, Dean of the Faculty of Engineering, McGill University

Dr. Chandra A. Madramootoo, Dean of the Faculty of Agricultural and Environmental Sciences,
McGill University



& McGill

Faculty of Medicine Faculté de médecine Fax/Télécopieur: {514} 398-8807
3655 Promenade Sir William Osler #637 3655, Promenade Sir William Osler #637 Tél/Tel: (514) 398-3523

MiSptigal, GEAHSC NS Montréal, QC H3G 1Y6
September 10, 2013

To the Research Advisory Committee:

| am writing in support the establishment of the Centre for Structural Biology (CSB).

As Vice-Principal (Health Affairs) and Dean of Medicine, | am very familiar with the activities and
impact of the proposed Centre, the role it plays and the place it holds in the faculty, the university
and wider Quebec research community. As part of the landmark Life Science Complex — the
largest construction project in McGill's history — the CSB is ideally situated to promote
interdisciplinary research, training and scientific outreach to clinical and basic research scientists.
The success of the CSB is assured by the world-class faculty members, the outstanding level of
external research funding, and the high percentage of salary and stipend support for facuity,
postdoctoral researchers, and students.

McGill University's Faculty of Medicine has a long tradition of excellence with breakthroughs in
key areas of biomedical science, epigenetics, neuroscience and stem cells, and regenerative
medicine. The CSB plays a key role in the strategic plan for the future development of structural
biology within the Faculty of Medicine. The Centre will promote research collaborations, positively
impact teaching within and outside of the Faculty, and advance McGill University's reputation as
Canada's leading research-intensive university.

The proposed Director of the CSB, Dr. Kalle Gehring, has provided strong leadership in the area
of structural biology both at McGill and outside. His establishment of the Québec/Eastern
Canada High Field NMR Facility, the FRQS Groupe de recherche GRASP, the NSERC training
program in Bionanomachines, and the 2013 CFI grant "Structural Biology at the Crossroads of
Biology and Medicine" are a clear examples of the cooperativity and sense of community that is
reflected in proposal for the CSB. The future plans for the development of the Centre — exchange
programs with KAUST in Saudi Arabia and the Institut de Biologie Structurale in Grenoble, the
International Union of Crystallography meeting in 2014, and new faculty and funding initiatives

— will all benefit from his attentive, constructive and strong leadership.



The Associate Director, Dr. Martin Schmeing, is an example of exceptional growth and strength of
structural biology research at McGill. Recruited four years ago, Dr. Schmeing stands out not
only for his training in two Nobel prize-winning laboratories but also for the strength of his
research program, his independent research funding ($1.6 million) and his career development
awards: CRC Tier ll, CIHR New Investigator Award (declined) and Human Frontier Science
Program Organization. It is notable that Dr. Schmeing did his undergraduate studies in
Biochemistry at McGill University and now has returned to the top Biochemistry department in the
country.

As medical research moves into the 21st century, the importance of understanding molecular
interactions of biomolecules for the development of new therapies is unquestionable. One
promising area is the development of new drugs that alleviate or correct the protein folding
defects in that underlie many neurodegenerative diseases. As such, structural and chemical
biology are priority areas for the university and the Faculty of Medicine with ongoing salary,
infrastructure, and space commitments for the external funding programs and equipment
platforms that comprise the CSB.

In conclusion, | strongly support the creation of the McGill University Centre for Structural Biology.
The Centre embodies the university's commitment to structural biology and will enable resource
sharing and collaborative research and training across the university.

With Kind Regards

D R

David Eidelman, MD, CM FRCPC FACP
Vice-Principal (Health Affairs) and Dean
Faculty of Medicine
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September 25, 2013

Professor Kalle Gehring,
Department of Biochemistry,
McGill University

(via kalle.gehring@mcgill.ca)

Dear Kalle,

The proposed Centre for Structural Biology promises to be a significant advance
in the capacity of the University to address this important and growing field. The
Faculty of Science is glad to endorse the proposal. We welcome in particular the
wide participation of members from across the Faculty of Science and are sure
that they will be fully involved in the further elaboration of the proposal. The
Faculty of Science and Department of Biology may consider hiring in this area
at some time in the future; we fully expect this hiring to be facilitated by the
existence of the Centre.

In conclusion, we are glad to see that the research programs of professors in the
Faculty of Science will be enhanced by the support of the Centre.

Yours sincerely,

Martin Grant
Dean

Faculty of Science, Dawson Hall, 853 Sherbrooke Street West, Montréal QC H3A 0G5 Canada
Telephone (514) 3984211, Facsimile (514) 398-3932, E-mail martin.grant@mecgill.ca
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McGill

Dean, Faculty of Dentistry Paul J. Allison Doyen, Faculté de médecine dentaire
McGill University BDS, FDSRCS (Eng), PhD Université McGill

3640 University Street E-mail: paul.allison@mcgill.ca 3640, rue University

Montreal, Quebec, Canada Tel: (514) 398-6758/7222 Montréal (Québec) Canada

H3A 2B2 Fax: (514) 398-8900 H3A 2B2

16™ August 2013

Dr. Kalle Gehring

McGill Biochemistry

Rm 469 Bellini, Life Science Complex
3649 Promenade Sir William Osler
Montreal, QC H3G 0B1

Dear Dr. Gehring

| write in support of the creation of the McGill University Centre for Structural Biology
(CSB). Faculty of Dentistry professor Dr. Marc McKee is listed as an Associate Member of
the proposed Centre, and other Dentistry academics and their students might very well
become members of the CSB in the future. Dr. McKee’s work is exceptionally well-
aligned with this CSB proposal. The work performed by his laboratory examines protein-
mineral interactions at the molecular/atomic level at this important interface relevant
not only to bone and tooth biology in health and disease, but to otherwise ‘soft’ tissues
that undergo pathologic, ectopic calcification such as in vascular calcification, arthritis
and kidney stones. Professor McKee’s work certainly fits with the goals of this new
Centre to understand at the molecular and atomic level how protein/peptide structures
interface with mineral crystals to regulate their growth.

| foresee that other staff and students of our Faculty might also at a later date be
integrated into the CSB. Members of three of our major research axes (Mineralized
Tissues and Extracellular Matrix Biology, Biomaterials Nanobiotechnology and Tissue
Engineering, and Pain and the Neurosciences) might find the resources and membership
useful to their research program.

Should the Centre be approved, | look forward to seeing the Centre’s progress, and to
hearing of whether the resources and interactions are of value to other Faculty of

Dentistry members.

Yours sincerely

ot e

Paul Allison



From: "Jim Nicell, Prof." <jim.nicell@mcgill.ca>
Subject: RE: McGill Centre for Structural Biology
Date: 21 August, 2013 6:56:15 AM EDT
To: "Kalle Gehring, Dr." <kalle.gehring@mcgill.ca>
Cc: "Showan Nazhat, Prof." <showan.nazhat@mcgill.ca>

Hello Kalle,

Both Showan and | have read your proposal for the McGill Centre for Structural
Biology. | think that this is a great proposal, with immense potential given the
significant brainpower from across the university and the infrastructure support
behind it. We will do our best to encourage the participation of members of the
Faculty of Engineering in this initiative— especially amongst those in the newly
formed Department of Bioengineering. | imagine that Dan Nicolau has already
expressed this to you. Given the very fundamental nature of the proposal, it is
not yet clear to me which Engineering professors could contribute to your
objectives, but | imagine that over the longer term opportunities will arise.

Please let me know if you need anything further from me at this point.

Good luck with the proposal for this new Centre.

Regards,

Jim

Jim A. Nicell, PhD, PEng | Dean & James McGill Professor | Faculty of Engineering

| McGill University | Tel: (514) 398-7251 | Fax: (514) 398-7379 | Email:
jim.nicell@mcgill.ca




From: "Chandra A. Madramootoo, Dr." <chandra.madramootoo@mcgill.ca>
Subject: Re: Centre for Structural Biology
Date: 28 August, 2013 3:26:10 PM EDT
To: "Kalle Gehring, Dr." <kalle.gehring@mcgill.ca>
Cc: "Timothy Geary, Prof." <timothy.g.geary@mcgill.ca>, "Kristine G. Koski, Dr."
<kris.koski@mcgill.ca>, "Kevin Wade, Dr." <kevin.wade @mcgill.ca>, "Philippe
Seguin, Dr." <philippe.seguin@mcgill.ca>

Dear Kalle,

| thank you for this. | have absolutely no problem with this initiative, and | support it. | see you
already have 2 of our profs from Parasitology involved in your centre. | am sure that there are
other profs in the Faculty who may wish to participate. | am copying to the implicated
department chairs in case they wish to suggest potential names. Please feel free to follow up
with them if you wish.

Hope this is helpful. Best wishes with the new centre.
Chandra

Chandra A. Madramootoo

Dean, Agricultural and Environmental Sciences
McGill University, Macdonald Campus

21,111 Lakeshore Road

Ste. Anne de Bellevue QC

Canada H9X 3V9

Tel: 514-398-7707

Fax: 514-398-7766

email: chandra.madramootoo @mcaqill.ca
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Curricula Vitae of Director and Associate Director

Name Affiliation

Kalle Gehring, Director Biochemistry - McGill University

Martin Schmeing, Associate Director Biochemistry - McGill University




Kalle B. Gehring

Professional Address

McGill University

Department of Biochemistry

3649 Promenade Sir-William-Osler
Life Science Complex, Room 469
Montréal, QC H3G 0B1

CANADA

Tel: (514) 398-7287 / Fax: (514) 398-2983
E-mail: kalle.gehring@mcgill.ca

Education

1977-1981 A.B. Mathematics, Brown University, Providence, RI
1982-1983  M.S. Biology, University of Michigan, Ann Arbor, MI
1983-1988  Ph.D. Microbiology, University of California, Berkeley, CA
1988-1990  Postdoctoral Fellow, Lawrence Berkeley Natl. Laboratory, CA
1990-1993  Postdoctoral Fellow, BIOP, Ecole Polytechnique, Palaiseau
1993-1994  Chargé de recherche CR1, ICSN, CNRS

Curriculum vitae

Professional Experience

1994-2000  Assistant Professor, Dept. Biochemistry, McGill University
2000-2005  Associate Professor, Dept. Biochemistry, McGill University
2001-2002 Sabbatical leave, Institut Pasteur, Paris

2005- Professor, Dept. Biochemistry, McGill University
2010-2013  Associate Chair, Dept. Biochemistry, McGill University

Honors and Awards

Québec Chercheur National (2004), FRSQ Boursier Senior (2001), FRSQ Boursier Junior II
(1999), Medical Research Council Scholar (1994), CNRS Charge de recherche CR1 (1991),
Postes de Chercheur Visiteur CR1 Ecole Polytechnique & Ministére des Affaires Etrangéres
(1990), Alexander Hollaender Postdoctoral Fellowship (1988), Bourse Fondation Philippe (1984),
NIH Training Grant (1983)

Editorial Responsibilities
Editorial Board, Journal of Biological Chemistry (2012-2017)

Professional Service

McGill University Senate (2011-); Director, NSERC Training program in bionanomachines
(2011-); Director, Groupe de recherche axé sur la structure des protéines (2008-); Associate
member, McGill Department of Physics (2007-); Director, Québec/Eastern Canada High Field
NMR Facility (2004-); Associate Member, McGill Department of Chemistry (2000-2006)

Other University and Departmental Service

Faculty of Medicine Research Resource Committee (2011-); Departmental Safety Committee
(2011-); Departmental Hiring Committee (2004-); Department Committe on Adjunct
Appointments (2003-); Archibald Macallum Seminar Series (2001-2009); Faculty of Medicine ad
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hoc Bioinformatics Committee (2000); Graduate Admissions Committee Chair (1998-2000);
Graduate Admissions Committee (1997-2000); Faculty of Science Undergraduate Scholarships
Subcommittee (1995-2009)

Conferences Organized

23rd International Union of Crystallographers Congress, Local Organizing Committee (2014);
3rd RIKEN-McGill Workshop, Session Chair (2013); Proteo Annual Symposium (2013); GRASP
Annual Symposia, Meeting Chair (2008, 2009, 2010, 2011, 2012, 2013); ACFAS Session
Organizer (2006); Frontiers of Chemical and Structural Biology, Meeting Chair (2002); XXth
International Congress on Magnetic Resonance in Biological Systems, National Organization
Committee (2002); CSC Session Chair (2001); Structural Aspects of Signal Transduction
Symposium, Organizing Committee (1996)

Undergraduate Teaching
Biophysical Chemistry (1998-); Protein Structure & Function (1995-); Biochemistry of
Biomolecules (1996-); Laboratory in Biochemistry (1995-); Undergraduate Laboratory Research
Project (1995-); General Pharmacology (1998-1999); Attaché des Travaux Pratiques, Ecole
Polytechnique (1991-1993)

Undergraduate Students Supervised

Dorothy Majewski (2013), Andrey Fedichev (2013), Grant MacNeil (2012-3), Xinlu Li (2012-3),
Yinglu Zhang (2012-3), Kathy Wong (2012-3), Lekha Puri (2012), Shilpa Choudhary (2012),
Asparouh Lilov (2012), Zheping Hu (2011), Vasudha Khurana (2011), Roohi Vinaik (2010-1),
Irina Gulerez (2010-1), Victor Bordeau (2010-1), Vivek Sharma (2010-1), Saurabh Khemka
(2010), Nona Chamankhah (2010-1), Daniel Marinescu (2009-10), Daniel-Costin Marinescu
(2009-10), Jayati Trivedi (2009), Philippe Robitaille-Foucher (2009), Hamed Darabi (2009),
Volodymyr Hrabovskyy (2009), Solomon Shenker (2009), Kishan Reddy (2009), Fenglin Zheng
(2008), Xin Feng (2008), Harshit Pande (2008), Jessica Pearsall (2008), Kristen Low (2007-8),
Misha Nossov (2007), Evguenia Zdanovich (2007), Kun Shi (2007), Nadav Perez (2007),
Christian Dabrowski (2007), Long Nguyen (2006-8), Lisa Gabrielli (2006-7), James Fraser
(2006), April Killikelly (2006), Jean-Philippe Demers (2006), Olivia Groover (2005), Brandon
Zimmerman (2005), Jeanne-Marie Palermino (2005), Sean Guerriero (2005), Jad Hobeika (2005),
David Cotnoir-White (2004-5), Pinkesh Bhagatji (2004), Chris Young (2004), Alex Horobjowsky
(2004), George Nduati (2004), Stefan Tzankov (2004), Anirban Pal (2003), Tobie Vincent-
Genereux (2002), Claudine Gauthier (2002), Andrea Johnson (1999), Robert Mercuri (1999),
Maria Rif (1998), Ahmad Burtally (1998), Jean-Francois Trempe (1997-9), Andrew Nong (1997-
9), Shelly Sud (1997), Ramsey Sabagh (1995)

Graduate Teaching
Macromolecular Structure (1997-), Structural Biology & Proteomics (2006-11)

Graduate Students Supervised

Xinlu Li, MSc (2013-); Kathy Wong, MSc (2013-); Irina Gulerez, MSc (2012-); Daniel Calles,
MSc (2012-); Asparouh Lilov, MSc (2012-); Roohi Vinaik, MSc (2012-3); Juliana Munoz, PhD
(2011-); Marjan Seirafi, PhD (2011-); Jingwei Xie, PhD (2010-); Sara Bastos, MSc (2010-2);
Harshit Pande, MSc (2010-2); Sebastian Murphy, MSc (2010-1); Philippe Robitaille-Foucher,
MSc (2009-10); Nozhat Saface, PhD (2008-13); Simon Azeroual, MSc (2008-10); Edna Matta-
Camacho, PhD (2007-12); Christian Dabrowski, MSc (2007-9); Henrietta Parnas, MSc (2007-9);
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David Cotnoir-White, MSc (2005-7); Pekka Maéittinen, co-supervision PhD (2004-11); Chris
Young, MSc (2004-6); Katya Pomerantseva, MSc (2004-6); Liu Qian, PhD (2003-9); Nadia Shan
Lim, MSc (2002-4), Li Yan, MSc (2002-4); Jean-Francois Trempe MSc (2000-2); Greg Finak,
MSc (2000-2); Pablo Gutierrez, PhD (2000-5); Stephane Coillet, MSc (1999-2002); Nadeem
Siddiqui, MSc, PhD (1998-2008); Tara Sprules, PhD (1995-2002); Natalia Beglova, PhD (1995-
9); Xiaochen Zhang, MSc (1995-7)

Exchange & Visiting Students
Sarah Barelier, PhD (2010); Dirk Landgraf, MSc (2003); Ivan D'Orso, PhD (2002); Nasima
Chorfa, MSc (1999); Pablo Gutiérrez (1998), Delphine Collin, PhD (1996-8)

Postdoctoral Fellow Supervision

Christopher von Roretz (2012-); Sameer Al-Abdul-Wahid (2012-); Véronique Sauvé (2011-);
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Homodimer X-ray Structure Reveals Additional Modes of Inhibition", Mol Cell. 24(5):677-
688.
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& Gehring, K. (2011) "Structural Basis of Defects in the Sacsin HEPN Domain Responsible
for Autosomal Recessive Spastic Ataxia of Charlevoix-Saguenay (ARSACS)", J. Biol. Chem.
286(23):20407-12.

129. Pocanschi, C.L., Kozlov, G., Brockmeier, U., Brockmeier, A., Williams, D.B. & Gehring,
K. (2011) "Structural and functional relationships between the lectin and arm domains of
calreticulin. J. Biol. Chem. 286(31):27266-77.

130. Fan, A.C., Kozlov, G., Hoegl, A., Marcellus, R.C., Wong, M.J., Gehring, K. & Young JC.
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136. Safaee, N., Kozlov, G., Noronha, A.M., Xie, J., Wilds, C.J. & Gehring, K. (2012)
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Montermini, L., Mercier, J., Mitchell, G.A., Dupré, N., Prévost, C., Bouchard, J.P., Mathieu,
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protein disulfide isomerase-related protein (PDIR) reveals function in protein binding", PLoS
ONE 8:¢62021.

139. Kozlov, G., Vinaik, R. & Gehring, K. (2013) "Triosephosphate isomerase is a common
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141. Trempe, J.-F., Sauve, V., Grenier, K., Seirafi, M., Tang, M.Y., Menade, M., Al-Abdul-
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340(6139):1451-5.

142. Safaee, N., Noronha, A.M., Rodionov, D, Kozlov, G., Wilds, C.J., Sheldrick, GM. &
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old prediction", Ange. Chimie Int. Ed., in press

143. Gulerez, .E. & Gehring, K. (2013) "X-ray crystallography and NMR as tools for the study
of protein tyrosine phosphatases", Methods, in press

Book Chapters

1. Nikaido, H. & K. Gehring (1987) "Significance of Outer Membrane Barrier in Beta-lactam
Resistance", in Antibiotic Inhibition of Bacterial Cell Surface Assembly and Function, (G.D.
Shockman, Ed.), American Society for Microbiology, Washington, D.C.

2. Williams, P., H. Morimoto, K. Gehring, H. Nikaido, P. Carson, S. Un, M. Klein & D.E.
Wemmer (1989) "Following Macromolecular Interactions and Sugar Metabolism Using Site
Specific 3H Labeling and NMR Spectroscopy”, in Synthesis and Applications of Isotopically
Labelled Compounds 1988, (T.A. Baillie, J.R. Jones, Eds.), Elsevier Science Publishers B.V.,
Amsterdam.

3. Guéron, M., Gehring, K. & Leroy, J.-L. (1996) "NMR of Symmetrical Assemblies of Self-
recognizing Oligonucleotides" in NMR as a Structural Tool for Macromolecules, (R.
Nageswara, Ed.), Plenum Press

4. Saragovi, H.U., & Gehring, K. (1997) "Design, development, and uses of small molecule
ligands of TrkA" in Peptidomimetics and Small Molecule Design, (W. Hori, Ed.), pg. 3-25,
IBC Library Series

14



GEHRING, Kalle CcvV

5. LeSauteur, L., Beglova, N., Gehring, K. & Saragovi, H.U. (1997) "Novel Approaches for
Therapy of Neurodegenerative Diseases" in Progress in Alzheimer's and Parkinson's Disease,
(A. Fisher, M. Yorshida, I. Hanin, Eds.), Plenum Press

6. Trempe, J.F. & Gehring, K. (2003) "Observation and interpretation of residual dipolar
couplings in biomolecules " in NMR of Orientationally Ordered Liquids, (E. Burnell, K. de
Lange, Eds.), Kluwer Academic Publishers B.V.

7. Prakesch, M., Arya, P., Naim, M., Sulea, T., Purisima, E., Denisov, A.Yu., Gehring, K.,
Foster, T.L. & Korneluk, R.G. (2007) "Combinatorial Synthesis of Alkaloid-like Compounds
in Search of Chemical Probes of Protein-Protein Interactions" in Modern Alkaloids, pg 521-
540 (E. Fattorusso, O. Taglialatela-Scafati, Eds.), Wiley-VCH Verlag GmbH & Co.

8. Moldoveanu, T., Liu, Q., Green, D.R. & Gehring, K. (2008) "BAK" in Handbook of
Metalloproteins, John Wiley & Sons Ltd.

9. Matte, A., Ekiel, 1., Jia, Z., Gehring, K. & Cygler M. (2009) “A Medium-Throughput
Structural Proteomics Approach Applied to the Genome of E. coli” in Systems Biology and
Biotechnology of Escherichia coli, pg 59-86, (S.Y. Lee, Ed.), Springer Science+Business
Media B.V.

10. Matte, A., Trempe, J.F., Kozlov, G., Currie, M.A., Ekiel, 1., Berghuis, A., Gehring, K., Jia, Z.
& Cygler M. (2009) “Preparation and Characterization of Bacterial Protein Complexes for
Structural Analysis” in Advances in Protein Chemistry and Structural Biology (Volume 76)
Structural Genomics, Part B, pg 1-42 (Joachimiak, A. Ed.), Academic Press.

Protein Databank (PDB) Structure Depositions

1D5G, 1DU6, 1E1J, 1FC8, 1G9L, 1GHS8, 1GH9, 1HO6, 1HOQ, 11FW, 1JCU, 1JDQ, 1JE3, 1JGN,
1JH4, 1L1P, 1LFU, 1IMEO, IMEI1, 1IMK3, INEE, INMR, 1P9K, 1R6H, IRRZ, IRWU, 1SGS5,
1SG7, 1SSL, 1TQZ, ITVM, 1U6F, 1Y00, 1Y7X, 1YHD, 12Y3, 225D, 2DYD, 2H8L, 213E,
21LX, 2IMS, 2IMT, 2K 18, 2009, 200A, 200B, 2QHO, 3BCY, 3BXY, 3DF0, 3EC3, 3GZH,
3ICH, 3ICI, 31DV, 3IQL, 3K97, 3K98, 3K99, 3KBW, 3KTP, 3KTR, 3KUI, 3KUJ, 3KUR,
3KUS, 3KUT, 3NTW, 3NY1, 3NY2, 3NY3, 300V, 300W, 300X, 3010, 3PDZ, 3PKN, 3PT3,
3RGO, 4EEW, 4EFO0, 4F02, 4F25, 4F26, 4G30, 4GWR, 416X, 410T, 4JRD, 4JUS, 4K7D, 4K95

Grant Review Panels

Cancer Research Society, 1995-6; Canadian Institutes of Health Research (CIHR) (as external),
1999-2001; Alberta Heritage Foundation for Medical Research (external), 2000-2001; Natural
Sciences Engineering Research Council (NSERC) (external), 2000, 2009-12; US National
Science Foundation (external), Dec 2001; NSERC GSC ME/MI/MFA panel, 2002; Canada
Foundation for Innovation, Expert panel 126, 2003; National Cancer Institute of Canada, panel F,
2003, 2005; CIHR, BMA panel 2004, 2008; NCIC Fellowships, 2009; Québec CFI, 2009, 2010;
French Agence nationale de la recherche (external), 2010, 2012

Journal Reviewer
J. Mol. Biol., J. Am. Chem. Soc., J. Bacteriol., Nucl. Acids Res., Prot. Sci., EMBO J., EMBO
Rep., Cell, Mol. Cell, Nat. Struct. Mol. Biol., PloS One, J. Biol. Chem.

Talks and Meetings (since 2007)

Keystone Symposium on NMR in Molecular Biology X, Salt Lake City, UT, January 6-10, 2007
Dép. de chimie et biochimie, UQAM, Montréal, QC, September 19, 2007
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Riboclub Annual Meeting, Sherbrooke, QC, September 24-26, 2007

20™ MOOT NMR meeting, Ste. Adele, QC, September 29, 2007

BioUNALMED, Medellin, Colombia, March 10-14, 2008

91* Canadian Chemistry Conference, Edmonton, AB, May 24-28, 2008

Annual CREFSIP meeting, Laval, QC, May 28, 2008

Cornell High Energy Synchrotron Source Users meeting, Ithaca NY, June 10-11, 2008

92" Canadian Chemistry Conference, Hamilton ON, May 30-June 3, 2009

FASEB meeting: From Unfolded Proteins in the Endoplasmic Reticulum to Disease, Saxtons
River, VT, June 7 - 12, 2009

Pharmagam, University of Québec & Montréal, Montreal, QC, June 16-17, 2009

EMBO Conference: Towards a comprehensive understanding of endoplasmic reticulum
functions, Girona, Spain, October 3-8, 2010

4™ RNA Stability Meeting, Montreal, QC, October 16-20, 2010

Institut de biologie intégrative et des systémes, Laval University, Ste. Foy, QC, March 31, 2011

1*" Integrative Workshop on Biomolecular Complexes, Barbados, April 22-29, 2011

79° congrés de 1’ Association francophone pour le savoir - ACFAS, Sherbrooke, QC, May 9-13,
2011

Theo Hoffman lecture, Dept. of Biochemistry, U of Toronto, ON, May 17, 2011

94" Canadian Chemistry Conference, Montreal, QC, June 5-9, 2011

FASEB meeting: From Unfolded Proteins in the Endoplasmic Reticulum to Disease, Saxtons
River, VT, June 12-17, 2011

AstraZeneca, Waltham MA, July 27, 2011

9" International Calreticulin Workshop, Copenhagen, Denmark, August 29-30, 2011

Riboclub Annual Meeting, Sherbrooke QC, September 20, 2011

Dept. of Biochemistry & Molecular Biology, Univ. of British Columbia, BC, September 26, 2011

Ottawa Institute of Systems Biology, University of Ottawa, ON, October 4, 2011

Exgerimental Biology 2012/ASBMB Annual Meeting, San Diego, CA, April 21-25, 2012

25" MOOT NMR meeting, Quebec City, QC, October 20-21, 2012

10" International Calreticulin Workshop, Banff, AB, April 10-13, 2013

Centre Québécois de Valorisation des Biotechnologies, Boucherville, QC, April 16, 2013

The Ubiquitin Family, Cold Spring Harbor Laboratory, NY, May 14-18, 2013.

Canadian Society for Biosciences Meeting, Niagara-on-the-lake, ON, June 3-7, 2013

KAUST/McGill Workshop, King Abdullah Univ. of Science & Technology, Saudi Arabia, June
8-11, 2013

Institut de Biologie Structurale, Grenoble, France, July 10-12, 2013

EMBO Conference - Ubiquitin & Ubiquitin-like Proteins: From Structure to Function, Riva del
Garda, Italy, October 1-5, 2013

FASEB-MPSA Meeting: Protein Interactions, Structures, Technologies & Networks, Snowmass,
CO, July 27- August 1, 2014
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Yale University (New Haven, CT, USA)

Supervisor: Dr. Thomas A. Steitz

Thesis research: Structural studies of the large ribosomal subunit

M.Phil. (Awarded June 2002)

Department of Molecular Biophysics and Biochemistry

Yale University (New Haven, CT, USA)

Supervisor: Dr. Thomas A. Steitz

Thesis research: Structural studies of the large ribosomal subunit

Undergraduate Studies
B.Sc. (With Great Distinction; awarded June, 1998)
Department of Biochemistry
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McGill University (Montreal, QC)
Research supervisor: Dr. Jerry Pelletier
Project title: An analysis of the mutational status of p53 in canine cancers

C. APPOINTMENT

Assistant Professor, Department of Biochemistry, McGill University
(Appointment commenced June 2010)

D. SPECIAL HONORS, AWARDS, and RECOGNITION

2011 Bhagirath Singh Early Career Award in Infection and Immunity
CIHR Institute of Infection and Immunity

20112016  CRC in Structural Biology of Macromolecular Machines
Tier II Canada Research Chair

2011 CIHR New Investigator Award
Canadian Institutes of Health Research
Ranked first in competition; declined award to accept CRC

2010-2013  HFSP Career Development Award
Human Frontier Science Program Organization

2010-2010  Karn Fellow
Max Perutz Fund, Laboratory of Molecular Biology, Medical Research
Council, Cambridge, UK

2009-2011  Career Development Fellow
Laboratory of Molecular Biology, Medical Research Council, Cambridge,
UK

2009-2010  Bye-Fellowship, Emmanuel College
Emmanuel College, University of Cambridge, Cambridge, UK

20062009  Research Fellowship, Emmanuel College
Emmanuel College, University of Cambridge, Cambridge, UK

2006-2008  HFSP Long Term Fellowship
Human Frontier Science Program Organization

20052006  Research Associate, Darwin College. University of Cambridge
Darwin College, University of Cambridge, Cambridge, UK

2005 EMBO Long Term Fellowship
European Molecular Biology Organization
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2005 Nominee for the 2005 CGS/University Microfilms International
Distinguished Dissertation Award

Nominee of the Department of Molecular Biophysics and Biochemistry,
Yale University, New Haven, CT, USA

2004 CEO Travel Fellowship Award
RNA Society Fellowship Award

1998 Bachelor of Science granted with “Great Distinction”
McGill University, Montreal, QC

E. TEACHING
1. McGill Courses

Undergraduate
Department of Biochemistry, Protein Structure and Function (BIOC450)
1 hour 2011/2012; 2012/2013

Graduate

Department of Biochemistry, Macromolecular Structure (BIOC604)
4 hours 2010/2011; 4 hours 2011/2012; 4 hours 2012/2013;

Department of Biochemistry, Seminar in Biochemistry (BIOC696)
Organizer of entire lecture series 2011-2012; 2012-2013

Medical School
Faculty of Medicine, Basis of Medicine (Units 1, 2, 4)
12 hours 2011/2012; 2012/13

2. Research Trainees Supervised

Postdoctoral Fellows
Dr. Fabien Bergeret, Department of Biochemistry (10/2011—present)
Dr. Michael Tarry, Department of Biochemistry (01/2011—present)

Graduate Students

Diego Alonso, Department of Biochemistry (09/201 1—present)
Janice Reimer, Department of Biochemistry (09/201 1—present)
Kris Bloudoff, Department of Biochemistry (09/2010—present)

Undergraduate Students (not enrolled in a research course)

Martin Aloise, Department of Biochemistry (03/ 2012—present)

Siraj Zahr, Department of Biochemistry (05/2011—present)

Zhu Chao Gu (Jerry), Department of Biochemistry (05/2011-08/2011)
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Undergraduate Students (enrolled in a research course)

Faisal Shoaib, Department of Biochemistry, BIOC 462 (09/2011-12/2011)
Arteum Kanda, Department of Biochemistry, BIOC 491 (01/2011-04/2011)
Peter Moussa, Department of Biochemistry, BIOC 396 (09/2010-12/2010)

Other Laboratory Advising
Bama Dayanandan, research assistant (08/2010-12/2010)

3. Research Advisory Committees and Thesis Examination Committees
Thesis Examination Committees

External member of M.Sc. examination committee for Genevieve Virgili (laboratory of
Bhushan Nagar, Department of Biochemistry, McGill University) April 2013.

External member of Ph.D. examination committee for Joris de Schutter (laboratory of
Youla Tsantrizos, Department of Chemistry, McGill University) Feb 21, 2013.

Pro-Dean of Ph.D. examination committee for Oleg Gubanov, (laboratory of L.
Cortelezzi, Department of Mechanical Engineering) December 6, 2012.

Internal member of Ph.D. examination committee for Ulrike Trojahn (student in the
Department of Biochemistry, in the laboratory of Maureen O'Connor-McCourt,
Biotechnology Research Institute, National Research Council of Canada) March 26,
2012.

Internal member of Ph.D. examination committee for Daniel Waller (laboratory of Dr.
David Y. Thomas, Department of Biochemistry, McGill University) May 25, 2011.

Pro-Dean of Ph.D. examination committee for Nicolas Dutil (laboratories of Patrick
Hayden and Claude Crepeau, Department of Computer Science) April 28, 2011.

External member of M.Sc. examination committee for Christina Nassif (laboratory of
Imed Gallouzi, Department of Biochemistry and Goodman Cancer Centre, McGill
University) March 2011.

Internal member of Ph.D. examination committee for Oliver Baettig (laboratory of Dr.
Albert Berghuis, Department of Biochemistry, McGill University) February 8, 2011.

Internal member of Ph.D. examination committee for Ching Yin Anna Fan (laboratory of
Dr. Jason Young, Department of Biochemistry, McGill University) December 3, 2010.

Research Advisory Committee

-Brian Beckett (laboratory of Isabelle Roullier, Department of Anatomy and Cell
Biology) 20102012
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-Juliana Munoz (laboratory of Kalle Gehring, Department of Biochemistry) 2012-present
-Unkyung (Irene) Shin (laboratory of Jerry Pelletier, Department of Biochemistry) 2012-
present

-Asparouh Lilov (laboratory of Kalle Gehring, Department of Biochemistry) 2012-
present

4. Invited Lectures and Presentations

“Insight into fidelity from crystal structures of the ribosome” Department of Physiology,
McGill University, Montreal, QC, 2011

“Insight into translational fidelity from structures of decoding ribosomes” Department of
Biochemistry, McGill University, Montreal, QC, 2011

“Decoding and maintaining fidelity of protein synthesis.” Biotechnology Research
Institute, NRC, Montreal, QC, 2010

"Insights into decoding from crystal structures of EF-Tu and aminoacyl-tRNA bound to
the ribosome." M.G. DeGroote Institute for Infectious Disease Research, McMaster
University, Hamilton, ON, 2010

“Crystal structures of the ribosome, tRNA and EF-Tu reveal the decoding step of protein
synthesis.” Department of Anatomy and Cell Biology, McGill University, Montreal, QC,
2010

“How the Ribosome Selects and Uses tRNA.” George Connell Lecture, Department of
Biochemistry, University of Toronto, Toronto, ON, 2010

“How the Ribosome Selects and Uses tRNA.” Département de Biochimie, Université
de Montréal, Montreal, 2010

“Efforts toward 3D reconstruction of 43S and 48S initiation complexes.” Department of
Biophysics and Biophysical Chemistry, Johns Hopkins Medical Institute, Baltimore, MD,
2008

“The Start and the Heart of Protein Synthesis.” Department of Biological Sciences,
Stanford University, Stanford, CA, 2007

“Insight into Initiation and Peptide Bond Formation.” Division of Structural Biology,
Oxford University, Oxford, England, 2007

“Structural Studies of Protein Synthesis: Initiation and Peptide Bond Formation.”
Department of Biochemistry, McGill University, Montreal, QC, 2007

“Peptide Bond Formation.” Max Plank Institute for Biophysics. Frankfurt, Germany.
2006
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F. OTHER CONTRIBUTIONS

1. Journal Reviews

Ad hoc reviewer for Molecular and Cellular Biology (II) (2010—present), Nature (2011—
present), Nucleic Acids Research (2010—present), Trends in Biochemical Sciences
(2012—present) , Biochemistry and Cell Biology (2012 — present) PLOS One (2012-
present)

2. Grant and Awards Reviews

Ad hoc reviewer, Medical Research Council, UK, Spring 2013

CIHR “Fellowships - Post-PhD" Awards Committee, Spring 2013

CIHR peer review committee reviewer and member, Biochemistry & Molecular
Biology— B, Spring 2011

Ad hoc reviewer, National Science Foundation, Spring 2011

External Reviewer, Natural Sciences and Engineering Research Council, Fall 2011

CIHR "Fellowships - Post-PhD" Awards Committee reviewer, Spring 2013

3. Scientific Memberships

Chemical Biology Group, McGill

GRASP (Groupe de Recherche Ax¢ sur la Structure des Protéines)

Pharmagqam

Mentor, CIHR Training Grant in Chemical Biology

Mentor, NSERC CREATE Training Grant in Bionanomachines

International Network of Protein Engineering Centres (INPEC)

DAAD (Deutscher Akademischer Austauschdienst) RISE (Research Internships in
Science and Engineering) Research Mentor

MITACS (a national, not-for-profit research organization) Research Mentor

4. Scientific Committees

Management committee, NSERC CREATE Training Grant in Bionanomachines

5. Departmental Contribution

Departmental Seminar Series Organization, April 201 —present
Department of Biochemistry Poster Day Judge, 2012
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6. Faculty of Medicine Contribution

New Medical Curriculum Activity
-New Curriculum Implementation Advisory Committee, 201 1—present
-Undergraduate Medical Education Chairs’ Group 2012—present
-Fundamentals of Medicine and Dentistry Retreat, 2012
-Biochemistry in Fundamentals of Medicine and Dentistry Group 2013—present
Postgraduate Awards Committee (PGAC), 2012-2014

7. Science Outreach and Teaching Aids

Soup and Science (undergraduate science outreach), September 12, 2010
McGill Open House, 2010, 2011

Research Awareness Day, 2010, 2011

Teaching aids:

The Decoding Movie: a video illustrating the mechanism of decoding by the ribosome
and EF-Tu, which I created based on my research, has been used for university
level teaching and public lectures. A low resolution, silent version is available at
www.sciencemag.org/cgi/content/full/sci;1179700/DC2

The Peptidyl Transferase Movie: A video illustrating the mechanism of peptide bond
formation, which I created based on my research, has been used for university
level teaching on at least three continents. A low resolution, silent version is
available at http://tinyurl.com/2;jl4tt.

Books: Created illustrations, content and covers of text books
Biochemistry, Voet& Voet, 4™ Edition
Structural Aspects of Protein Synthesis, Ehrnberg and Liljas, 2" edition
Encyclopedia of Biological Chemistry, 2™ Edition
The Molecules of Life
Ribosomes2010
Essential Biochemistry, Pratt, 3" Edition

Media:

Interviewed for Recherche en Santé, No 49, Nov 2012, official publication of Fonds de
Recherche Santé Quebec

Interviewed by several international television networks to discuss ribosome research
and my contributions to the 2009 Nobel Prize in Chemistry

Interviewed for a publication distributed to alumni of University of Cambridge
explaining my research and the research environment in Cambridge

Wrote an article for the Emmanuel Review on the topic of ribosome research and
the Nobel Prize

Created illustrations and content for public media material for
European Synchrotron Radiation Source
Human Frontiers Science Program Organization
Japanese Ministry of Education and Research
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G. RESEARCH
1. Research Activities

Exploring the structure and function of nonribosomal peptide synthetases.
(Please see accompanying research statement.)

2. Personal Salary Support Awards

Canada Research Chair CRC Tier II 05/2011-04/2016
$500,000 ($400,000 for personal salary support)
3. Research Grants

Grants Held

NSERC Discovery Grant, Natural Sciences and Engineering
Research Council
“Characterization of Catalytic Diversity in Megaenzyme
Systems”
April 2012-March 2017, $155,000

CFI LOF Leaders Opportunity Fund, Canadian Foundation for
Innovation, “Structural and biochemical studies of

nonribosomal peptide synthetases”
August 2011-August 2015, $215,000

Singh Award Bhagirath Singh Early Career Award in Infection and
Immunity, CIHR Institute of Infection and Immunity
October 2011, $25,000

CRC Tier II Canada Research Chair in Macromolecular
Machines
May 2011-April 2016, $500,000 ($100,000 for research)

CIHR Operating Grant, Canadian Institutes of Health Research
“Structural and functional studies of nonribosomal peptide

synthetases”
October 2010—October 2013, $400,000

HFSP CDA Career Development Award, Human Frontier Science
Program Organization, “Structural and mechanistic studies
of nonribosomal peptide synthetases”

August 2010—August 2013, $300,000 USD
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Grant Application Submitted

3. Research and Salary Support for Trainees

Postdoctoral Support
Michael Tarry
GRASP Recruitment Award Jan 2011 $15,000
CIHR Postdoctoral Fellowship May 2011 — Apr 2013 $73,000
Fabein Bergeret
GRASP Fellowship Sept 2012 — Aug 2014 $15,000
Graduate Student Support
Kristjan Bloudoff
Chemical Biology Scholarship Jan 2011 — Dec 2012 $30,000
J. P. Collip Fellowship(McGill Med) Sept 2012 — Aug 2013 $10,000
Provost’s Graduate Recruitment Fellowship Sept 2010 $10,000
Graduate Fellowship for Tuition Assistance Sept 2011 $2,000
Diego Alonzo
GRASP Recruitment Award Sept 2011 $8,000
Chemical Biology Scholarship Sept 2011 — Aug 2012 $4,000
CONACYT Scholarship Sept 2011 — Aug 2013 $22,500
SRE-MELS Tuition Fee Waiver Sept 2011 — Aug 2013 $24,600
PBEEE Quebec — Mexico Award  Sept 2013 — Aug 2016 $75,000
Janice Reimer
Chemical Biology Scholarship Sept 2011 — Aug 2013 $30,000
Graduate Fellowship for Tuition Assistance Sept 2011 $3,500
Kevin Chen
CTP Bionanomachines Grad Award Sept 2013 — Aug 2015 $40,000
Undergraduate Student Support
Martin Aloise
Bionanomachines Studentship May 2012 — Aug 2012 $4,200
NSERC USRA May 2013 — Aug 2013 $4,500

Zi Ran (Laura) Shen
Bionanomachines Studentship May 2013 — Aug 2014 $4,200

Total trainee support Jan 2011 — present $375,500
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4. Publications - See appendix G-4

APPENDIX G-4: PUBLICATIONS

Average number of citations per published paper: 122
Total number of citations: 1,460

a) Articles in peer reviewed journals

13. Bloudoff K, Schmeing TM. Crystallization and preliminary crystallographic analysis
of the first condensation domain of viomycin synthetase. Acta Crystallogr Sect F Struct
Biol Cryst Commun, In press

12. Schmeing TM*, Voorhees RM*, Kelley AC, Ramakrishnan V. How mutations in
tRNA distant from the anticodon affect the fidelity of decoding. Nat Struct Mol Biol.
2011 Apr;18(4):432-6.

Times Cited: 9

Journal Impact Factor: 12.7

11. Voorhees RM*, Schmeing TM*, Kelley AC, Ramakrishnan V. The mechanism for
activation of GTP hydrolysis on the ribosome. Science, 2010 Nov 5;330(6005):835-8.
Times Cited: 43

Journal Impact Factor: 31.2

10. Schmeing TM, Ramakrishnan, V. What recent ribosome structures have revealed
about the mechanism of translation. Nature, 2009, Oct 29; 461(7268):1234-1242.
Times Cited: 129

Journal Impact Factor: 36.3

9. Schmeing TM*, Voorhees RM*, Kelley AC, Gao YG, Murphy FV, Weir JR,
Ramakrishnan V. The crystal structure of the ribosome bound to EF-Tu and tRNA.
Science, 2009, Oct 30; 326(5953):688-94.

Times Cited: 124

Journal Impact Factor: 31.2

8. Passmore LA, Schmeing TM, Maag D, Applefield A, Acker MG, Algire MA , Lorsch
JR, and Ramakrishnan V. The eukaryotic translation initiation factors elF1 and elF1A
induce an open conformation of the 40S ribosome. Mol Cell. 2007 Apr 13;26(1):41-50.
Times Cited: 101

Journal Impact Factor: 14.2

7. Schmeing TM, Huang KS, Strobel SA, Steitz TA. An induced fit mechanism to
promote peptide bond formation and exclude hydrolysis of peptidyl-tRNA. Nature, 2005
Nov 24;438(7067):520—4.

Times Cited: 149
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Journal Impact Factor: 36.3

6. Schmeing TM, Huang KS, Kitchen DE, Strobel SA, Steitz TA. Structural insights into
the roles of the 2' hydroxyl of the peptidyl-tRNA and water in the peptidyl transferase
reaction. Mol. Cell, 2005 Nov 11;20(3):437-48.

Times Cited: 133

Journal Impact Factor: 14.2

5. Schmeing TM, Moore PB, Steitz TA. Structures of deacylated tRNA mimics bound to
the E site of the large ribosomal subunit. RNA 2003, Nov;9(11):1345-52.

Times Cited: 50

Journal Impact Factor: 5.9

4. Hansen JL, Schmeing TM, Moore PB, Steitz TA. Structural insights into peptide bond
formation. Proc Natl Acad Sci U S A. 2002 Sep 3;99(18):11670-5.

Times Cited: 171

Journal Impact Factor: 9.7

3. Schmeing TM, Seila AC, Hansen JL, Freeborn B, Soukup JK, Scaringe SA, Strobel
SA, Moore PB, Steitz TA. A pre-translocational intermediate in protein synthesis
observed in crystals of enzymatically active 50S subunits. Nat Struct Biol. 2002
Mar;9(3):225-30.

Times Cited: 144

Journal Impact Factor: 12.7

2. Klein DJ*, Schmeing TM*, Moore PB, Steitz TA. The kink-turn: A new RNA
secondary structure motif. EMBO J. 2001 Aug 1;20(15):4214-21.

Times Cited: 380

Journal Impact Factor: 9.2

1. Chu LL, Rutteman GR, Kong JM, Ghahremani M, Schmeing M, Misdorp W, van
Garderen E, Pelletier J. Genomic organization of the canine p53 gene and its mutational
status in canine mammary neoplasia. Breast Cancer Res Treat. 1998 Jul;50(1):11-25.
Times Cited: 27

Journal Impact Factor: 5.3

b) Contributions to Books

2. Schmeing TM Ribosome Structure. In W. J. Lennarz and M. D. Lane
(eds.) The Encyclopedia of Biological Chemistry 2" Edition, Academic Press. 2013
February

1. Hansen JL, Schmeing TM, Klein DJ, Ippolito JA, Nissen P, Ban N, Moore PB, Steitz
TA (2001) Progress towards an understanding of the structure and enzymatic mechanism
of the large ribosomal subunit. Cold Spring Harbor Symposia on Quantitative
Biology, Volume LXVI.
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¢) Comments

1. Voorhees RM*, Schmeing TM*, Kelley AC, Ramakrishnan V. Response to Comment
on The mechanism for activation of GTP hydrolysis on the ribosome. Science, 2011 July
1;333:37

d) Abstracts and Conference Presentations

Conference Leadership

Symposium on Cryo-electron Microscopy of Biological Specimens, Hamilton, ON, 2010
Session chair, judge for student and postdoctoral presentations

GRASP Symposium, Montreal, QC, 2011
Session co-chair

Department of Biochemistry, McGill University Poster Day, Montreal, QC, 2011-2
Poster judge

Invited Conference Talks
“Insight into fidelity of protein synthesis from crystal structures of ribosome
complexes” The 20th International Network of Protein Engineering Centres, Taipei,

Taiwan, 2012

“Structural studies of Nonribosomal Peptide Synthetases” CIHR Institute of Infection and
Immunity, Lac Delage, QC, 2011

“Structures of the ribosome with EF-Tu and aminoacyl-tRNAs” Steitz Reunion
Symposium, 40 Years of Exploring Crick’s Central Dogma, Yale, New Haven, CT, 2011

“Structural insights into the decoding step of protein synthesis.” Symposium on Cryo-
electron Microscopy of Biological Specimens, Hamilton, ON, 2010

“Insight into decoding from crystal structures of the ribosome bound to EF-Tu and
aminoacyl tRNA.” Human Frontiers Science Program Organization, Kerala, India, 2010

“The crystal structure of the ribosome bound to EF-Tu and aminoacyl tRNA.” Riboclub
Sherbrooke annual meeting, Quebec, QC, 2010

“The crystal structure of the ribosome bound to EF-Tu and aminoacyl tRNA.” XXIII
tRNA Workshop, Aveiro, Portugal, 2010

“Cryo-EM studies of initiation of translation in eukaryotes.” GRASP Symposium,
Montreal, QC, 2008
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“The peptidyl transferase reaction.” BBSRC UK-USA Workshop, New York Academy
of Sciences, New York, NY, 2005

“Structural studies of translation. 2nd Annual iNANO symposium.” Arhus, Denmark,
2004

“Insights into ribosomal function from crystallographic analysis.” HUPO Second Annual
& ITUBMB XIX Joint World Congress, Montreal, QC, 2003

“Structural studies of the peptidyl transferase reaction.” 8th Annual Meeting of the RNA
Society, Vienna, Austria, 2003

Scientific Presentations (* work presented by my trainees; my trainees in bold)

Bloudoff K, Tarry MJ, Reimer J, Bergeret F, Alonzo Muniz DA, Schmeing TM
Structure and function of nonribosomal peptide synthetases, Human Frontiers Science
Program Organization Awardees Meeting. Daegu, South Korea, 2012

*Bergeret F, Lawen A, Schmeing TM. Electron microscopy of cyclosporin synthase, a
giant multienzyme which synthesizes peptides exhibiting strong pharmaceutical
properties. GRASP/MSBM Annual Symposium. Montreal, Canada 2011

*Reimer J, Magarvey NA, Schmeing TM. Characterization of the structure and activity
of transglutaminase homologues in nonribosomal peptide synthetases. GRASP/MSBM
Annual Symposium. Montreal, Canada 2011

*Bloudoff K, Zao Y, Dieters A and Schmeing TM. Investigating the mechanism and
specificity of the nonribosomal peptide synthetase condensation domain. GRASP/MSBM
Annual Symposium. Montreal, Canada 2011

*Alonzo DA, Magarvey NA, Schmeing TM. Understanding how chemical diversity is
achieved by nonribosomal peptide synthetases: structural characterization of a-
hydroxyacid specifying modules. GRASP/MSBM Annual Symposium. Montreal, Canada
2011

*Bloudoff K, Tarry MJ, Schmeing TM. Structural Studies of Nonribosomal Peptide
Synthases. Human Frontiers Science Program Organization Awardees Meeting.
Montreal, Canada, 2011

*Bloudoff K, Zao Y, Dieters A and Schmeing TM. Elucidating the reaction mechanism
of the nonribosomal peptide synthetase condensation domain. Poster session presented at:
McGill University Department of Biochemistry Graduate Research Day; 2011 Feb;
Montreal, Quebec, Canada.
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*Bloudoff K, Zao Y, Dieters A and Schmeing TM. Elucidating the reaction mechanism
of the nonribosomal peptide synthetase condensation domain. Poster session presented at:
3" Annual GRASP Symposium; 2010 Nov 8; Montreal, Quebec, Canada.

Schmeing TM, Voorhees RM, Kelley AC, Gao YG, Murphy FV 4th, Weir JR, &
Ramakrishnan V. The Crystal Structure of the Ribosome Bound to EF-Tu and
Aminoacyl-tRNA. Ribosomes2010, Orvieto, Italy, 2010

Schmeing TM, Voorhees RM, Kelley AC, Gao YG, Murphy FV 4th, Weir JR, &
Ramakrishnan V. The Crystal Structure of the Ribosome Bound to EF-Tu and
Aminoacyl-tRNA. 23rd tRNA workshop. Aveiro, Portugal, 2010

Schmeing TM, Passmore LA, Lorsch JR, Ramakrishnan V. Structural Studies of
Translation Initiation EMBO conference series on protein synthesis and translational
control, Heidelberg, Germany, 2009

Schmeing TM, Passmore, LA, Lorsch JR, & Ramakrishnan V Cryo-EM Studies of
Initiation of Translation in Eukaryotes. GRASP Symposium, Canada, 2008

Passmore LA, Schmeing TM, Lorsch JR & Ramakrishnan V Cryo-electron microscopy
of canonical translation initiation in eukaryotes. Gordon Conference: Three-Dimensional
Electron Microscopy, Italy, 2008

Passmore LA, Schmeing TM, Maag D, Applefield A, Acker MG, Algire MA , Lorsch
JR, & Ramakrishnan V. The eukaryotic translation initiation factors elF1 and eIF1A
induce an open conformation of the 40S ribosome. EMBO conference series on protein
synthesis and translational control, Heidelberg, Germany, 2007

Passmore LA, Schmeing TM, Maag D, Applefield A, Acker MG, Algire MA , Lorsch
JR, & Ramakrishnan V. The eukaryotic translation initiation factors elF1 and elF1A
induce an open conformation of the 40S ribosome Seventh HFSP Awardees Meeting,
Brisbane, Australia, 2007
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Faculty Council, Faculty of Education

McGall Motion

TO:

FROM:
SUBJECT:
MEETING DATE:

Faculty Council
France Bouthillier
Motion regarding the relocation of the School of Information Studies

March 25th 25031402

BACKGROUND
AND RATIONALE:

In July 2013, following the departure of the former Dean of Education, the Provost
invited the department chairs and the director of the School of Information Studies (SIS)
to examine the composition of the Faculty of Education and its organizational structure
in order to plan the recruitment of a new Dean. SIS Director, in consultation with SIS
faculty members, expressed to the Provost the School’s desire to join the Faculty of Arts
with the expectation that the amalgamation would provide the two units with untapped
synergies that would benefit both. The field of information studies is an increasingly
multidisciplinary field that shares many features, attributes, and methodologies with
humanities and social sciences. Given the development of new academic programs and
research agendas both in Arts and in SIS, a proposal for a new faculty affiliation is
timely and opportune.

In 1995, SIS was a unit under the Faculty of Graduate Studies and Research (FGSR)

and it joined the Faculty of Education in 1996 mostly for administrative reasons as SIS
had to find a new home after the dismantling of FGSR. The integration of SIS in the
Facuity of Education was perceived as appropriate at that time, as both units shared
similar goals: they both educated professionals, and their programs underwent formal
accreditation by external organizations. In addition, a few faculty members collaborated
in funded research projects.

Since 1996, the nature of SIS and its programs of studies and research have changed.
SIS professors are involved in educating a large spectrum of information professionals
and do research in the broad area of human-information interaction (HII). This area
implies a focus on information resources such as books, records, online publications,
sound, images, maps, and databases; on humans who behave and interact with these
resources as they create, search, manage and use them; and on technologies and services
that are designed to create, capture, retrieve, disseminate, store, and manage these
resources such as software applications, search engines, online catalogues, digital
libraries, and repositories.

There are three main reasons for relocating SIS to the Faculty of Arts:
multidisciplinarity, student recruitment and organizational structure.

Muldisciplinarity

The Faculty of Arts is a multidisciplinary intellectual environment in which various
disciplines interact and in which multiple groups and institutes have been created to
study the human condition and development from several angles. There is a natural
attraction for SIS professors to work with departments such as Art History and
Communication Studies or Language, Literature and Culture, with research groups such
as Digital Humanities, Interacting with Print, Moving Image Research Laboratory, the
Wolfe Chair in Scientific and Technological Literacy, and with the Institute for the
Public Life of Arts and Ideas (IPLAI). Recent discussions with some members of these
units have revealed that common interests exist for developing joint research projects
and new programs of studies. For example, SIS, in which there is expertise in
museclogy, would welcome the development of a program in this area in collaboration




with Art History and Communication Studies, and of a new graduate program with
IPLAL

Student recruitment

The vast majority of students who apply for admission in SIS graduate programs have a
background i humanities and social sciences. Those who have studied in sciences such
as biology, computer science or engineering come to SIS for the focus on the human
factor or on the service dimension they can pursue in their studies and research.
Therefore, student recruitment may be more effective for SIS and prospective students
may be more attracted to apply to SIS programs if they are housed in the Faculty of
Arts, This has been a comment often made by SIS students that it would make more
sense to be in Arts due to the interest of SIS students to take courses in Arts’ academic
units. The organization of Open House would also be more efficient in Arts. At the
same time, courses and programs offered at SIS may be a source of attraction for Arts
students. SIS integration in Arts would facilitate student recruitment both for SIS and
Arts, and it may improve the student experience by giving easier access to courses and
programs in a diversity of disciplines.

Organizational structure

The organizational structure of the Faculty of Arts is another important factor to
consider for SIS integration. The Faculty of Arts is composed of many different
departments and the School of Social Work. Therefore, the Faculty administration is
familiar with the nature of a school status and its related needs such as the accreditation
of its programs. For SIS professors, this is perceived as a positive factor as there is
potential for developing shared knowledge and experience on the accreditation process
and on the design of a curriculum for professional degrees.

In conclusion, the integration of SIS in Arts would provide a new intellectual
environment, more multidisciplinary in nature, and this should stimulate more
collaboration in the development of new research and academic initiatives. Student
recruitment would be improved. The student experience would be more positive as there
would be greater access to a diversity of courses and programs. As a second school in
the Faculty of Arts, SIS would fit well in the organizational structure.

MOTION OR

To support the relocatation of the School of Information Studies from the

RESOLUTION FOR Faculty of Education to the Faculty of Arts.

APPROVAL:
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1cGill Memorandum

Pilson Rassier, Ph.D.

Interim Dean Doyen Intérimaire Tel: (514) 398-7037
Faculty of Education Faculté des seiences de éducation Fax: {314) 398-1527
MeGill University Université MeGill dilsorrassieraomegitlca
3700 McTavish Street 3700 rue Mc'Tavish
Montreal, Quebee. Canada Montréal, Quebee, Canada
H3ATY2 H3ATY2
TO: Prof. Lydia White, Associate Provost
CcC: Prof. Chris Manfredi, Dean, Facuity of Arts
7

FROM: Prof. Dilson Rassier, Interim Dean -
DATE: April 10, 2014 S

P A
SUBJECT: School of Information Studies move to the Faculty of Arts

This memo serves as official notice that the Faculty of Education’s Faculty Council voted in
favour of the move/transfer of the School of Information Studies to the Faculty of Arts at the
March 25™ meeting. The motion that was passed read as follows: To support the relocation
of the School of Information Studies from the Faculty of Education to the Faculty of Arts.



McGill University Memorandum

FACULTY OF ARTS Room 207, Dawson Hall
OFFICE OF THE DEAN Tel: (514) 398-4212; Fax: (514) 398-3573

Date: April 23,2014

To:  Professor Lydia White, Associate Provost, Policies, Procedures & Equity,
Office of the Provost

cc: Professor Dilson Rassier, Interim Dean, Faculty of Education
From: Prof. Christopher Manfredi, Dean, Faculty of Arts

Re:  School of Information Studies move to the Faculty of Arts

This memo serves as official notice that the Faculty of Arts’ Faculty Council voted in favour
of the move/transfer of the School of Information Studies to the Faculty of Arts at the April
15, 2014 meeting.

The motion that was passed read as follows: To support the relocation of the School of
Information Studies from the Faculty of Education to the Faculty of Arts.

Signed on behalf of Dean Manfredi:

Q”{\\Ow/ VAPRPI

Prof. Gillian Lane-Mercier, Associate Dean (Academic and Administrative Oversight) and
Acting Dean (April 14-25, 2014)



	Blank Page
	Blank Page
	D13-67 Appendix F - 456th report of APC.pdf
	A- 14-APC-04-75_ Motion to relocate the SIS
	C- 14-APC-04-74 _ Memo from the Faculty of Education
	E - Motion School Info Studies Join Arts To APC Apr24 2014




