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Note from the Editor  

In this second issue of the Bulletin of the Academy of Science, the President of the Academy, 

Professor Graham Bell, reports on the Expert Panels, the InterAmerican Network of Academies 

of Sciences (IANAS), participation in the G8+ meeting of Academies of Science and new 

initiatives of the Royal Society of Canada (RSC) and the Academy of Science. Professor Robert 

Morris provides an account of the International Year of Chemistry 2011 Celebrations in Canada. 

Continuing our endeavour to present the work of newly elected Fellows, this issue includes a 

contribution from Dr. Susan Lees-Miller, a member of the Division of Life Sciences. Her work is 

important for understanding immune-deficiency diseases, and has great potential for new 

treatments of cancer. A new feature in this issue is the listing of vacant positions. The 

Mathematical and Physical Sciences Division has a number of positions open for which 

nominations are sought. 

In conclusion, I emphasize that we really would like to have your comments on the Bulletin and suggestions for future issues. You 

may send them to the Communications Department of the Secretariat at communications@rsc-src.ca, or directly to me at 

betty.roots@utoronto.ca. 

Professor Betty Roots, FRSC, Honorary Editor 

mailto:communications@rsc-src.ca
mailto:betty.roots@uotoronto.ca
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President’s Message 

In the last Bulletin I described the four Expert Panels that were currently under way. The 

report of the panel on Environmental and Health Impacts of Canada‟s Oil Sands Industry 

was released at the end of 2010 and received a very positive response from 

commentators. You will find the full report on the RSC website. It concludes that many of 

the more troubling claims for the impact of oil sands development are unfounded, but 

nevertheless that reclamation is not keeping pace with disturbance and that the current 

assessment process to determine whether development projects are in the public interest 

have “serious deficiencies in relation to international best practice.” There are strong 

indications that the government of Alberta has taken note of the findings of the panel and 

that changes will result.  

The next Panel to report will be on End of Life Decision Making. This will be followed by 

two further reports. The 2012 RSC symposium, to be organized by the Academy of Science, will be held in conjunction with 

the Annual General Meeting of the RSC in November 2012, providing a solid scientific backbone for the meeting and giving all 

Fellows a good reason for coming to Ottawa next year. 

The other major working groups we are involved in are coordinated by the InterAmerican Network of Academies of Sciences 

(IANAS). These are dealing with Energy; Water; Women for Science; and Science Education. In each case the objective is to 

develop policy guidelines at the level of the hemisphere as a whole, and IANAS is probably the only organization that is 

capable of doing this. They provide a good opportunity to participate in the international work of the Academy. You will find 

more information about them on the IANAS website. The Academy also participated in “Inventing a Better Future: A Strategy 

for Building Regional Capacities in Science and Technology Workshop,” held in Brasilia last summer. This was designed to 

improve communications between the bodies corresponding to the Academy and the National Research Council of Canada in 

the countries of the region. Our other major international activity was participation in the G8+ meeting of Academies of 

Science, held in Paris a few weeks before the political summit. Two statements on „Education for Science-based Global 

Development‟ and “Water and Health” were drafted and later submitted to the G8+ governments. We are currently working on 

ways of finding out how effective these statements are in influencing government policy. 

Meanwhile, the RSC and the Academy of Science are going through a very active period of development. You will have 

received a questionnaire regarding the Academy of New Scholars in the Arts and Sciences (ANSAS). I hope that you 

responded, because this initiative may result in forming a new Academy that would include colleagues in the most productive 

period of their careers, greatly broadening the base of the current Academy and reinforcing our claim to represent the scientific 

profession as a whole. The RSC is also engaged in a thorough strategic review of its activities and objectives that will guide 

the Society over the next decade. We welcome input and participation of any kind, both in our internal affairs and in our 

national and international activities. If you would like to offer your services, or just inquire about the activities of the Academy, 

please contact me at graham.bell@mcgill.ca or the President-Elect, Marie D‟Iorio, at marie.d'iorio@nrc-cnrc.gc.ca. We‟d love 

to hear from you. 

Professor Graham Bell, FRSC, President, Academy of Science 

The Royal Society of Canada (RSC)     170 Waller Street, Ottawa, Ontario     K1N 9B9      (613) 991-5642     communications@rsc-src.ca 
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The International Year of Chemistry 2011 Celebrations in Canada 

Robert Morris, FCIC, FRSC 

Professor and Chair, Department of Chemistry 

University of Toronto 

Canada is well into this year-long celebration of the achievements of chemistry and its contributions to the well-being of 

humankind. It is an occasion to raise the awareness of science, especially among youth and women. The year 2011 marks the 

100th anniversary of the Nobel Prize to Marie Curie and the 25th anniversary of the prize to John Polanyi, FRSC, shared with 

Dudley Herschbach and Yuan Lee. Here are highlights of some of the events which included a Science Rendezvous for tens 

of thousands, exploding watermelons, Nobel Laureate lectures, a giant H2O molecule made out of glow sticks, delicious cake, 

a successful treatment for leukaemia, and prime-time TV exposure on Jeopardy! 

On Saturday May 7th, Science Rendezvous brought chemistry to tens of thousands of people across Canada. The public 

peeked behind the doors of various research institutions to see what was going on at the frontiers of science. There were 

instructional demonstrations, hands-on experiments, fun and interactive activities, and direct one-on-one discussions with 

scientists. University of Toronto volunteers, mainly graduate students, set up more than fifty hands-on activities for the general 

public. Children were engulfed in giant soap bubbles or made chromatography flowers as presents for Mother‟s Day, the 

daring walked over or sank into a non-Neutonian fluid, and everyone was deafened by the sounds of exploding hydrogen 

balloons and watermelons (see the Science Rendezvous videos on YouTube). This was the 4th year for Science Rendezvous, 

the creation of Professors R.J. Dwayne Miller, FRSC and Cynthia Goh of the University of Toronto.  

A warm-up to Science Rendezvous in Toronto was the “Ask a Laureate” lecture series at Convocation Hall at the University of 

Toronto, now in its second year. Steve Paikin, Anchor and Senior Editor of The Agenda, who had just moderated the Leader‟s 

Debate, was the emcee. As he explained: “the Chemistry Department at the University of Toronto and the Ontario Institute of 

Cancer Research brought together four award-winning chemists to talk about their chemistry to an audience of 700 high 

school science students and their teachers and members of the public and to answer their questions.” The main message of 

the first speaker, Nobel Laureate Sir Harold Kroto, to the students was “ask for the evidence and decide for yourself.” To 

convince himself he had the correct structure for the sixty-carbon molecule “Buckyball,” he applied his “four out of five rule” 

and recommended this approach to everyone. A theory is likely to be correct if four out of five observations or facts support it. 

He listed important benefits of chemistry to the well being of humankind including anaesthetics and penicillin. His views on 

science were wide-ranging; he even showed the iconic picture of Einstein with white hair and said that he was an imposter. He 

then revealed who really discovered relativity–you have to watch the videos to get the whole story. The questions from the 

students were diverse, ranging from discovery, to science and religion, to achieving a work/home balance in life. 

The Chemistry Department provided two of the Laureate speakers and some magicians. Chemistry Professor and Canada 

Research Chair Eugenia Kumacheva, FRSC, talked about her cutting edge research into shrinking laboratories down to the 

size of computer chips. Paikin thanked her in Russian. John Polanyi spoke about his study of the “dance” of molecules and in 

particular his recent discovery of how ethylene molecules are thought to do cartwheels over gold surfaces. Why is this 

important? The world is clothed with synthetic fibres and food is grown with fertilizer produced by means of chemical reactions 

occurring on surfaces.  

The Royal Society of Canada (RSC)     170 Waller Street, Ottawa, Ontario     K1N 9B9      (613) 991-5642     communications@rsc-src.ca 

http://www.youtube.com/
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The magicians were chemistry graduate students Nadine Borduas and Hasan Khan. They ran through a typical day working 

and studying in a research lab, on the way turning water into milk and then into wine. They made pink-colour nylon and got 

volunteers from the audience organized into nylon-like chains to illustrate the molecular chains being formed in the mixture. 

The other visiting Laureate was Dr. Jürg Zimmerman, Head of Global Discovery Chemistry, Novartis. Zimmerman described 

how his team designed and synthesized molecules systematically until they narrowed the search to the molecule now known 

as Gleevec. Gleevec became a new, effective treatment for Chronic Myelogenous Leukaemia (CML). At the end of his talk, 

Emeritus University Professor Adrian Brook, FRSC, of the Chemistry Department, came up and shook Zimmerman‟s hand. 

“You saved my life. I had given up, until the treatment with Gleevec brought back my health,” said Professor Brook.  

You may have watched the June 21st episode of Jeopardy where Alex Trebeck asked questions supplied by the Canadian 

Society for Chemistry (CSC) and the American Chemical Society (ACS). A truly spectacular event was recorded on video at 

Université Laval where 308 people created the largest figure made with glow sticks. They formed the molecule of life: water. 

Science populariser Joe Schwartz is touring the country giving lectures on the importance of chemistry and the reason that 

chemistry‟s public image needs a face-lift. He gave a very humorous and enlightening lecture entitled, “Are chemists more 

trustworthy than cows?” at the University of Toronto in March. 

Upcoming IYC events include, National Chemistry Week in October, a Global Water project, a YouTube video contest and a 

Canada Post commemorative stamp.  A list of activities in Canada can be found at the Chemical Institute of Canada website.  

World-wide events are announced at the International Union of Pure and Applied Chemistry.  

Biography 

Professor Robert H. Morris was born in Ottawa, Canada, in 1952. He received his PhD from 

the University of British Columbia in 1978 under the guidance of Professor Brian James. After 

postdoctoral work at the Nitrogen Fixation Laboratory, University of Sussex and the 

Pennsylvania State University, he joined the faculty of the University of Toronto in 1980, where 

he is now Professor and Chair of the Department of Chemistry. His research interests include 

the organometallic, bioinorganic and catalytic chemistry of transition metal complexes with a 

focus on iron group complexes, especially hydride and dihydrogen complexes. A current 

interest is the development of green catalysts, particularly those based on iron, for the 

hydrogenation of polar bonds, a process that is used in pharmaceutical and fragrance 

manufacturing. In all, Morris has published over 180 articles and eight book chapters in the 

area and holds three world-wide patents with other patents pending. He has organized three 

successful (Inorganic Discussion Weekend) IDW Conferences involving over 100 graduate 

students, and the Inorganic Chemistry Program of two, Canadian Society for Chemistry (CSC) Conferences. His work has 

been recognized within Canada with the Rutherford Medal in Chemistry from the Royal Society of Canada (RSC) in 1991, the 

CSC Alcan Lecture Award, 1995 and the Award for Pure or Applied Inorganic Chemistry, 1998. He served on the advisory 

boards of Can. J. Chem. (1996-1998) and J. Chem. Soc., Dalton Trans. (1997-2000). He was elected a fellow of the Chemical 

Institute of Canada in 1995 and a Fellow of the Royal Society of Canada in 2005.  

The Royal Society of Canada (RSC)     170 Waller Street, Ottawa, Ontario     K1N 9B9      (613) 991-5642     communications@rsc-src.ca 
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How Cells Detect and Repair Damage to their DNA 

Susan P. Lees-Miller, PhD, FRSC 

Departments of Biochemistry & Molecular Biology and Oncology 

Southern Alberta Cancer Research Institute 

University of Calgary 

Our cells are constantly under attack from DNA damaging agents. DNA damage can be generated internally by natural 

processes such as those that generate reactive oxygen species, or externally, for example by exposure to sunlight and to 

naturally occurring ionizing radiation in our environment (2). Additionally, we are exposed to man-made sources of ionizing 

radiation, as illustrated by the recent tragic events in Japan. Moreover, exposure to cosmic radiation is a major concern for 

long-haul space travel and sadly, the threat of radiation exposure due to war or terrorist activities remains a reality in today‟s 

political and economic climate. Paradoxically, DNA damaging agents in the form of X-rays, CT scans, radiation therapy and 

many forms of chemotherapy are widely used in the diagnosis and treatment of disease, including cancer. If DNA damage is 

not efficiently and accurately repaired it can lead to mutations, chromosomal aberrations and ultimately cancer or, in the case 

of excessive DNA damage, cell death. Understanding how cells detect and repair DNA damage is therefore of paramount 

importance to avoiding disease as well as developing new and improved approaches for the treatment of malignancy. At 

present, over two hundred human genes are known to be involved directly in the detection and repair of DNA damage.  

One of the most cytotoxic forms of DNA damage is a DNA double-strand break (DSB). DSBs are formed when ionizing 

radiation damages both strands of the double helix, a short distance apart. In human cells the vast majority of ionizing 

radiation induced DSBs are repaired by a process called non-homologous end joining (NHEJ) in which DNA ends are first 

detected and held together, then processed to remove damaged ends and finally ligated to repair the break (4) (Figure 1). 

Cells that are unable to carry out NHEJ are highly sensitive to ionizing radiation, making NHEJ an attractive target for 

improving patient response to radiation and chemotherapy. Unexpectedly, NHEJ is also critical for the development of a 

functional immune system. Generation of antibody diversity relies in large part on the rearrangement of regions of 

immunoglobulin genes, which is accomplished by the targeted introduction and repair of DSBs via the process of V(D)J 

recombination. Inability to carry out NHEJ can therefore lead to some forms of immunodeficiency.  

In 1990, as a post-doctoral Fellow in Brookhaven National Laboratory, USA, I discovered a new enzyme, a protein kinase that 

we now know as DNA-PK, which has the unusual property of being activated by DNA. At the time nothing was known of how 

cells repaired DSBs and we could only speculate on the possible functions of this protein. Over the next five years our work 

contributed to the discovery of NHEJ, which we now know is the major pathway for the repair of ionizing radiation induced 

DSBs in human cells. For the past 15 years we have continued to apply biochemical and biophysical approaches to elucidate 

the mechanism of NHEJ and to determine the role of DNA-PK in this process. We have identified physiological targets of DNA-

PK and shown that it regulates NHEJ through a process of self or auto-phosphorylation (1). NHEJ has emerged as an 

attractive therapeutic target, since inhibition of DNA-PK activity or other steps in NHEJ results in enhanced sensitivity to 

radiation and chemotherapeutic drugs.   
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We have also been interested in the role of a related protein, ATM, in the DNA damage response (Figure 1). Like DNA-PK, 

ATM is a protein kinase, an enzyme that modifies other proteins by addition of a phosphate group. ATM plays a major role in 

orchestrating the cellular response to DSBs by phosphorylating hundreds of other proteins in response to ionizing radiation (3). 

Mutation of the ATM gene leads to a devastating childhood condition called Ataxia-Telangiectasia (often abbreviated to A-T), 

which is characterized by progressive loss of neuromuscular control, radiation sensitivity, immune deficiency and cancer. 

Moreover, several human cancers are characterized by loss or mutation of ATM. We have recently shown that human tumour 

cell lines that lack ATM are hypersensitive to small molecule inhibitors of another DNA damage sensing enzyme, PARP. 

PARP inhibitors are showing promise in clinical trials for the treatment of BRCA deficient breast, ovarian and prostate cancers 

(5). Our recent work reveals that this approach, termed synthetic lethality, can be extended to ATM-deficient tumours as well 

(6).  

Current challenges are to understand how the complex response to DNA damage is integrated and controlled (Figure 1) and 

how these cellular systems combine to prevent genomic instability and disease. As we continue to investigate the ways in 

which cells detect and respond to DNA damage, we are discovering new signalling pathways and potential targets for new 

cancer therapies.  

Figure 1: Adapted from (7) 

The Royal Society of Canada (RSC)     170 Waller Street, Ottawa, Ontario     K1N 9B9      (613) 991-5642     communications@rsc-src.ca 
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Biography 

Dr. Susan Lees-Miller obtained her BSc and PhD in Biochemistry from the University of Wales, 

UK and in 1982 moved to Canada for post-doctoral training at the Department of Biochemistry, 

University of Alberta, under the supervision of Royal Society of Canada Fellow, Dr. William A. 

Bridger. In 1987 she joined the laboratory of Dr. Carl Anderson at Brookhaven National 

Laboratory, Upton, NY, USA where she discovered an enzyme that had the novel property of 

being activated by ends of double stranded DNA. Elucidating the function of this protein in the 

detection and repair of DNA damage has been a major focus of her research ever since. In 
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as an Assistant Professor and recipient of a Natural Sciences and Engineering Research 

Council of Canada (NSERC) Women‟s Faculty Award. She is currently a Professor in the 

Departments of Biochemistry & Molecular Biology and Oncology at the University of Calgary 
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Vacant Positions in the Academy of Science  

 

 

 

 

 

 

How to Apply 

Please contact Professor Robert Morris, FRSC, (Robert.morris@utoronto.ca), Director of the Mathematical and Physical 

Sciences Division (MPS), or Professor Jacek Lipkowski, FRSC, (jlipkows@uoguelph.ca), Chair of the Nominating Committee 

of the Mathematical and Physical Sciences Division (MPS), with suggestions or self-nominations. 

Division or Committee Position 

Mathematical and Physical Sciences (MPS) Division Two Members at Large of the MPS Division 

Mathematical and Physical Sciences (MPS) Division 
Nominating Committee 

Two Representatives of the MPS Division 

Mathematical and Physical Sciences (MPS) Committee 
for the Selection of New Fellows 

A Secretary of the MPS Division 

Mathematical and Physical Sciences (MPS) Division 
Committee for the Selection of New Fellows 

Three Members in the Areas of Chemistry, Mathematics 
and Statistics 

mailto:Robert.morris@utoronto.ca
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