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Task 1: Case ascertainment, contact, consent, interview, DNA extraction and pathology  
       confirmation.  

 
• Obtain approval for this study from relevant IRBs. 

 
As discussed in our previous report, we did not pursue ethical approval at the 
Chicoutimi site and limited ethics approval to McGill University Hospital sites 
and Sion and affiliated hospitals and clinics, Le Valais, Switzerland. 

 
• Identify all prevalent cases of prostate cancer at hospitals serving the three 

populations under study: Chicoutimi, McGill University Hospitals (Quebec) and 
Sion and affiliated regional hospitals, Valais, Switzerland. This will be carried 
out by contacting medical records, out-patient charts and cancer registries, 
confirming that the patient is living and then seeking permission from treating 
physicians (who are collaborators on this proposal) to contact their patients by 
letter. 

 
Montreal: This goal was achieved at the McGill University Hospitals last year 
and has been on-going this year. One hundred and eighty-five cases were 
ascertained in total. 

 
Valais: The head of the Registre Valaisan des Tumeurs has established a list of 
all patients diagnosed with prostate cancer since 1997 and who are residents in 
the canton du Valais (n = 730). Only patients whose surnames indicate an origin 
from the canton du Valais (based on the data from the Association Valaisanne 
d’Etude Généalogique) were conserved and thus considered as eligible for the 
study (n = 558). At the end of February 2004, a mailing was sent to the private 
physicians in charge of the living patients. We proposed that they send an 
information sheet about the research project to their patients with the phone 
number of the research nurse to be contacted. This mode of recruitment turned 
to be not efficient (<40 patients recruited).  

 
• Identify incident cases through urology clinics at the three centres (Chicoutimi, 

McGill University, Sion). Method of contact as for prevalent cases: also, 
eligible individuals will be approached directly in the clinic. 

 
Montreal: This goal has been achieved at the Montreal site. McGill Urology 
Associates are helping to identify new cases of prostate cancer.  

 
Chicoutimi: As stated above, we have abandoned our efforts at this site.  

 
Valais:  With the collaboration of the Service of Radio-oncology at the Hospital 
of Sion, the Institute of pathology of the Institut Central des Hôpitaux Valaisans 
and 5 urologists in private practice in the canton du Valais, a series of prevalent 
cases eligible for this research study were recruited. 
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• Contact relatives via case 
 

Montreal: 42 controls have been recruited into the study at this site 
Valais: There have been no controls recruited to date at this site (see below) 

 
• Consent all eligible participants (case n~640) 

 
Montreal: A total of 195 patients at the McGill University Hospital sites have 
given their consent to participate. We have DNA from 185 men. We have 
appointments to meet another 15 men that wish to participate in this study over 
the next few months. We have purchased DNA from Ashkenazi Jewish controls 
from Israel, as recruitment of controls was very slow in Montreal. A total of 18 
affected men have refused to participate and we have found 7 of the ascertained 
are deceased. 

 
Valais: A total of 190 patients at the Sion Hospital site have given their consent 
to participate. 1 person was excluded. So far, 185 DNA samples have been 
collected. The Sion research team has found getting access to familial controls 
quite difficult and, in agreement with the PI, Dr William Foulkes, the Sion team 
has started to collect non-familial age- and ethnically-matched male controls 
from the blood donors’ clinic in the Hospital of Sion and from a local familial 
medicine clinic. Currently, we have DNA from 51 controls and we expect to 
collect 140 DNA samples in the next 2 months, to reach a total of at least 190 
controls. 

 
• Interview and construct three-generation pedigree for each case and control 

 
Montreal: A total of 195 pedigrees have been drawn for cases for McGill 
University Hospital site since the commencement of the study. We have also 
drawn 42 pedigrees for the controls that have participated in the study. 
Valais: A total of 185 pedigrees have been drawn for cases at the Sion site. 

  
• Show Ishihara charts to cases 

 
Ishihara charts have been shown to all participants and controls at all sites 
where the study is being conducted (McGill and Valais). 

 
• Draw blood from all consenting participants 

 
Blood has been drawn from >95% of participants that have been consented at all 
sites (Montreal and Valais) 

  
• Extract DNA locally at each participating centre, transfer aliquots of DNA to PI 

laboratory for quality check and storage 
 

DNA has been extracted at the McGill University Hospital and the Switzerland 
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site. An aliquot of DNA from the Sion site will be transferred to the PI 
laboratory.  

 
• Transfer representative slides and blocks to Montreal for central pathology 

review  
 

 Slides and blocks from patients ascertained at the McGill University Hospital 
site have been transferred to a central pathologist for his review. The pathologist 
has completed his review of the material from 178 of the participating patients. 
We now have a standard Gleason Score for all cases where we have been able to 
locate a pathology block. Cases at the Sion site will be reviewed both in 
Switzerland and in Montreal 

 
• Create central database at the Montreal General Hospital Research Institute 

 
We have developed a database at the McGill University Hospital sites and it is 
continually updated as more cases and controls are recruited.  

 
Tasks 2 and 3: Genotyping of DNA from cases and controls, followed by statistical  

analysis 
 

Specific Aims for this reporting period: 
1. To study CHEK2 and its contribution to prostate cancer in the AJ population. 
2. To study the recently identified breast cancer susceptibility gene PALB2 in 

selected familial cases of prostate cancer. 
 

Studies and Results: 
 

Project 1: CHEK2 in the Ashkenazi Jewish Population 
To investigate whether CHEK2 plays an important role in the development of 
prostate cancer (PRCA) in the Ashkenazi Jewish (AJ) population, we re-
sequenced all exons and intron-exon boundaries of CHEK2 in 75 AJ individuals 
with prostate, breast or no cancer (n = 25 each). We identified seven coding SNPs 
(five are novel) that changed the amino acid sequence, resulting in R3W, E394F, 
Y424H, S428F, D438Y, P509S and P509L. We determined their frequency in 
probands from 76 AJ families collected by members of the International 
Consortium for Prostate Cancer Genetics (ICPCG) where ≥ 2 men were affected 
by PRCA and ≥ 1 affected man provided a DNA sample. Only one variant, 
Y424H was identified in more than two families with an affected proband. Exon 
11 was screened in nine additional families for a total of 85 families with at least 
one affected genotyped. The Y424H variant occurred in nine affected cases from 
four different families. In one family, all three affected cases had the variant. In 
another, four of the five affected cases carried the Y424H variant. For the other 
two families, only one affected case out of two or three had this variant. 
Bioinformatic analysis showed that Y424H is a radical missense substitution that 
falls at a position that is invariant in vertebrate CHEK2 orthologs. Both SIFT and 
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Align/GV-GD predict that this is a loss of function mutation. However, Y424H 
frequency was 8/702 in prevalent cases and 5/545 in controls (OR 1.23, 95%CI: 
0.35-4.82, P =.79). Functional studies suggested that Y424H behaves like wt 
CHEK2. These results suggest that while the Y424H variant may have a subtle 
influence on PRCA risk, CHEK2 has a minor overall role in PRCA susceptibility 
in the AJ population. 

  
Project 2: PALB2 and prostate cancer 
PALB2 (Partner And Localiser of BRCA2) is a new breast cancer susceptibility 
gene. Because BRCA2 is also a prostate cancer susceptibility gene, we screened 
35 prostate cancer cases (14 Ashkenazi Jewish (AJ) and 21 French Canadian (FC) 
males) who had a family history of cancer defined as two or more affected cases 
and that were previously screened for the AJ or FC BRCA1/BRCA2 founder 
mutations as well as CHEK2:1100delC and were found not to carry these 
mutations. We also analysed breast cancer cases at the same time. One mutation 
was found in a family without prostate cancer, but no clearly pathogenic 
mutations were identified in any of the other 67 strong family history breast 
cancer probands sequenced (average BRCAPRO score 0.58), in the FC moderate 
family history series or in the familial prostate cancer cases. A number of PALB2 
sequence variants were identified, all of which have been previously reported. 
The variant frequencies were similar to those already reported and common 
variants (frequency greater than 1%) such as Q559R, E672Q, G998E and T1100T 
were present in all three groups tested, with the exception of L337S, which was 
not seen in the FC population. These data reduce the likelihood that a significant 
fraction of non-BRCA1/BRCA2 familial breast/ovarian/prostate cancer in the AJ 
and FC populations is due to common founder mutations in PALB2.  

 
Significance:  
Identification of variants in candidate genes in founder populations is an 
important step for validating their candidacy as prostate cancer susceptibility 
genes. 

 
 
Task 4: Manuscript preparation  
 
• Report major findings (2005-2006) 

 
Published papers: 
 
Full papers 
 

1. Xu J, Dimitrov L, Chang BL, Adams TS, Turner AR, Meyers DA, Eeles RA, 
Easton DF, Foulkes WD, Simard J, Giles GG, Hopper JL, Mahle L, Moller P, 
Bishop T, Evans C, Edwards S, Meitz J, Bullock S, Hope Q, Hsieh CL, Halpern J, 
Balise RN, Oakley-Girvan I, Whittemore AS, Ewing CM, Gielzak M, Isaacs SD, 
Walsh PC, Wiley KE, Isaacs WB, Thibodeau SN, McDonnell SK, Cunningham 
JM, Zarfas KE, Hebbring S,Schaid DJ, Friedrichsen DM, Deutsch K, Kolb S, 
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Badzioch M, Jarvik GP, Janer M, Hood L, Ostrander EA, Stanford JL, Lange EM, 
Beebe-Dimmer JL, Mohai CE, Cooney KA, Ikonen T, Baffoe-Bonnie A, 
Fredriksson H, Matikainen MP, Tammela TLj, Bailey-Wilson J, Schleutker J, 
Maier C, Herkommer K, Hoegel JJ, Vogel W, Paiss T, Wiklund F, Emanuelsson 
M, Stenman E, Jonsson BA, Gronberg H, Camp NJ, Farnham J, Cannon-Albright 
LA, Seminara D; ACTANE Consortium.  A combined genomewide linkage scan 
of 1,233 families for prostate cancer-susceptibility genes conducted by the 
international consortium for prostate cancer genetics. Am J Hum Genet 77(2):219-
29, 2005.  

 
2. Schaid DJ, McDonnell SK, Zarfas KE, Cunningham JM, Hebbring S, Thibodeau 

SN, Eeles RA, Easton DF, Foulkes WD, Simard J, Giles GG, Hopper JL, Mahle L, 
Moller P, Badzioch M, Bishop DT, Evans C, Edwards S, Meitz J, Bullock S, Hope 
Q, Guy M, Hsieh C-L, Halpern J, Balise RR, Oakley-Girvan I, Whittemore AS, Xu 
J, Dimitrov L, Chang B-L, Adams TS, Turner AR, Meyers DA, Friedrichsen DM, 
Deutsch K, Kolb S, Janer M, Hood L, Ostrander EA, Stanford JL, Ewing CM, 
Gielzak M, Isaacs SD, Walsh PC, Wiley KE, Isaacs WB, Lange EM, Ho LA,  
Beebe-Dimmer JL, Wood DP, Cooney KA, Seminara D, Ikonen T, Baffoe-Bonnie 
A, Fredriksson H, Matikainen MP, Tammela T LJ, Bailey-Wilson J, Schleutker J, 
Maier C, Herkommer K,  Hoegel JJ, Vogel W, Paiss T, Wiklund F, Emanuelsson 
M, Stenman E, Jonsson B-A, Grönberg H, Camp NJ, Farnham J, Cannon-Albright 
LA, Catalona WJ, Suarez BK, Roehl KA. Pooled genome linkage scan of 
aggressive prostate cancer: results from the International Consortium for Prostate 
Cancer Genetics. Human Genetics 120(4):471-85, 2006. 

 
 
3. Tischkowitz MD, Xia B, Sabbaghian N, Reis-Filho JS, Hamel N, Li G, van Beers 

E, Li1 L, Khalil T, Quenneville L, Omeroglu A, Poll A, Lepage P, Wong N, 
Nederlof PM, Ashworth A, Tonin PN, Narod SA, Livingston DM, Foulkes WD. 
Analysis of PALB2/FANCN–associated breast cancer families. To be submitted 
February 2007. 

 
4. Tischkowitz MD, Chen LQ, Friedrichsen-Karyadi DM, Kirchhoff T, Hamel N,  

Tavtigian SV, Kolb S, Nelson PS, Hood L, Narod SA, White KA,  Ostrander EA, 
Isaacs WB, Offit K, Cooney KA, Stanford JL, Foulkes WD. Identification and 
characterization of novel SNPs in CHEK2 in Ashkenazi Jewish men with prostate 
cancer. To be submitted March 2007 
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Ottawa Congress Centre 
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Annual Congress of the Quebec Obstetrics and Gynecology Association (AOGQ) 
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Queen Elizabeth Hotel 
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Title: Genetics of Skin Cancer 
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Royal Victoria Hospital 
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June 25, 2004 
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23rd International Congress of Radiology of the International Society of Radiology 
Palais des Congrès, Montreal, Quebec 
 
October 7, 2004 
Title: Exons, Introns, Enhancers, Deletions and Founders: an overview of HNPCC in Quebec  
Oncogenetics: Achievements and Challenges, 
17ieme entretiens du Centre Jacques Cartier 
Crowne Plaza Hotel, Montreal, Quebec 
 
November 25, 2004 
Title: Survol sur la génétique et la prise en charge du cancer colorectal héréditaire 
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Centre intégré de lutte contre le cancer de la Montérégie, Réseau Cancer Montérégie 
Hôtel Gouverneur Île Charron, 2405 Île Charron, 
Longueuil, Quebec 
 
December 15, 2004 
Title: Genetic diseases in the adult: New opportunities 
Hôtel Vogue, Montreal, Quebec 
 
September 28, 2005 
Title: Genetics of colorectal cancer: What’s new? 
CCMG 2005 Annual Meeting 
Château Bromont 
Bromont, Quebec 
 
October 12, 2005 
Title: Genetic influence of breast and gynecological cancers in pre-menopausal women 
10th McGill International Symposium on Reproductive Endocrinology & Infertility and 
Women’s Health 
Centre Mont-Royal, Montreal, Quebec 
 
October 20, 2005 
Title: Overview - 10 years of BRCA1 and BRCA2 
BRCA: Today & Tomorrow 
First International Symposium on the Hereditary Breast and Ovarian Cancer Susceptibility 
Genes  
Marriott Château Champlain, Montreal, Quebec  
 
October 20, 2005 
Title: Outcome following BRCA1/2 related breast cancer 
BRCA: Today & Tomorrow 
First International Symposium on the Hereditary Breast and Ovarian Cancer Susceptibility 
Genes  
Marriott Château Champlain, Montreal, Quebec 
 
d) Institutional  
 
January 11, 1996  
Title:  Breast Cancer Syndromes 
Endocrinology Research Seminar - Royal Victoria Hospital 
Montreal, Quebec 
 
February 28, 1996  
Title: Familial Breast Cancer  
Oncology Rounds - Royal Victoria Hospital 
Montreal, Quebec 
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February 29, 1996 
Title:  Preventive Surgery and the High-risk Patient 
Surgical Grand Rounds - Royal Victoria Hospital 
Montreal , Quebec 
 
March 29, 1996 
Title: Germline mutations in p16 and the risk of cancer  
McGill Genetics rounds: Case presentations-Royal Victoria Hospital 
Montreal, Quebec 
 
November 8, 1996 
Title: Controversies Surrounding New Genetic Testing (Panel Discussion) 
47th McGill University Annual Refresher Course for Family Physicians 
Montreal, Quebec  
 
November 14, 1996 
Title: The role of Preventive Surgery in the High-risk Individual 
Surgical Grand Rounds - Sir M.B. Davis Jewish General Hospital 
Montreal , Quebec 
 
November 22, 1996 
Title: Resolving uncertainty in hereditary breast and ovarian cancer 
McGill Genetics Rounds - Montreal Children’s Hospital 
Montreal, Quebec 
 
November 25, 1996 
Title: Familial Cancer (with Dr. Patricia Tonin) 
Grand Medical Rounds - Sir M.B. Davis Jewish General Hospital 
Montreal, Quebec 
 
February 20, 1997 
Title: Genetics and epidemiology of non-medullary thyroid cancer 
Endocrinology rounds, 
Montreal General Hospital 
Montreal, Quebec. 
 
March 20, 1997 
Title: Methods and recent results in the genetics of cancer susceptibility 
Montreal Cancer Research Group, 
McGill Cancer Centre, 
Montreal, Quebec. 
 
November 13, 1997 
Title: The genetics of breast cancer 
Department of Epidemiology and Biostatistics, 
Fall Seminar Series, 
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McGill University, Montreal 
 
November 24, 1997 
Title: Female cancer and genetics 
Department of Obstetrics and Gynaecology Grand Rounds 
Primrose Amphitheatre, Royal Victoria Hospital, 
Montreal, Quebec. 
 
December 5, 1997 
Title: Female cancers and genetics 
Department of Obstetrics and Gynaecology Grand Rounds 
Block Amphitheatre, SMBD-Jewish General Hospital, 
Montreal, Quebec. 
 
December 10, 1997 
Title: Recent advances in cancer genetics 
Department of Medicine Grand Rounds 
JSL Browne Amphitheatre, Royal Victoria Hospital, 
Montreal, Quebec. 
 
December 15, 1997 
Title: Breast cancer: endocrine and genetic factors (with Professors M. Pollak and L. Pinsky) 
Department of Medicine Grand Rounds 
Block Amphitheatre, SMBD-Jewish General Hospital, 
Montreal, Quebec. 
 
February 5, 1998 
Title: Genetics of breast and colorectal cancer 
Department of Surgery Grand Rounds 
Osler Amphitheatre, Montreal General Hospital, 
Montreal, Quebec. 
 
February 17, 1998 
Title: Cancer genetics: an introduction 
Department of Medicine Grand Rounds 
Osler Amphitheatre, Montreal General Hospital, 
Montreal, Quebec. 
 
April 24, 1999 
Title: Hereditary ovarian cancer 
4th McGill International Symposium on reproductive endocrinology and infertility 
Jeanne Timmins Amphitheatre, 
McGill University, Montreal. 
 
May 12, 1999 
Title: Recent advances in breast and ovarian cancer genetics 
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Surgical Grand Rounds, 
Royal Victoria Hospital, 
McGill University, Montreal 
 
August 25, 1999 
Title: The role of BRCA1 and BRCA2 in breast and ovarian cancer 
Obstetrics and Gynecology Rounds 
Royal Victoria Hospital, 
McGill University, Montreal 
 
December 13, 1999 
Title: Genetics and Adult Onset diseases: A changing role for medical genetics. (with Prof. D. 
Rosenblatt) 
Medical Grand Rounds, 
Sir M.B. Davis-Jewish General Hospital, 
McGill University, Montreal 
 
January 12, 2000 
Title: Genetic predisposition and outcome from cancer 
Montreal Cancer Research Group, 
McGill Cancer Centre, 
Montreal, Quebec. 
 
February 24, 2000 
Title: Non-medullary thyroid cancer 
Endocrinology Grand Rounds 
Sir MB Davis-Jewish General Hospital 
Montreal, Quebec. 
 
March 15, 2000 (with Ms. Lidia Kasprzak and Dr. Georges Chong) 
Title: Genetics and Cancer: How mutation analysis affects clinical management 
Medical Grand Rounds 
Royal Victoria Hospital 
MUHC, Montreal, Quebec 
 
April 4, 2000 (with Ms. Lidia Kasprzak) 
Title: Colorectal Cancer Genetics: How mutation analysis affects clinical management 
Medical Grand Rounds 
Montreal General Hospital 
MUHC, Montreal, Quebec 
 
November 7, 2000 
Title: Management of Hereditary Breast and Ovarian Cancer 
Medical Grand Rounds 
Montreal General Hospital 
MUHC, Montreal, Quebec 
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November 8, 2000  
Title: Management of Hereditary Breast and Ovarian Cancer 
Medical Grand Rounds 
Royal Victoria Hospital 
MUHC, Montreal, Quebec 
 
October 22, 2001 
Title: Management of Hereditary Breast and Ovarian Cancer: Prevention, Early Detection 
and Treatment 
Medical Grand Rounds 
Sir M.B. Davis-Jewish General Hospital, 
McGill University, Montreal 
 
November 17, 2001 
Title: McGill Program in Cancer Genetics: Bringing together human genetics and oncology 
McGill Oncology Research Retreat, 
November 16-17, 
Hotel Days Inn, 
Montreal 
 
December 16, 2002 
Title: Genetics of Cancer: an update 
MUHC Radiation Oncology Group 
Montreal General Hospital 
 
November 23, 2004 
Title: Clinicopathological features of Hereditary Breast Cancer: Ten years on 
MUHC Clinical and Research Seminar 
Meakins Auditorium 
McIntyre Building 
McGill University 
 
December 15, 2004 
Title: Genetics of Colorectal cancer  
GI residents 
Montreal General Hospital 
 
Lectures to Interested Groups and/or the General Public 
 
October 26, 1996 
Title: Risk factors, prevention and early diagnosis in prostate cancer 
First Patient Advocates for Advanced Cancer Treatment (PAACT) Prostate Cancer 
Conference, 
Grand Rapids, MI, USA 
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May 22, 2001 
Title: Genetics and Cancer: Prevention, Early Diagnosis and Treatment 
Research Governor’s Society First Lecture Series 
Lady Davis Institute for Medical Research, 
Montreal, Quebec. 
 
October 24, 2001 
Title: Genetic Testing for Cancer Susceptibility 
38th Annual André Aisenstadt Clinical Day 
The Use of Genetic tests in Medical Diagnosis and Treatment 
Sir M.B. Davis-Jewish General Hospital, 
McGill University, Montreal 
 
September 18, 2002 
Title: Genetic testing for colorectal cancer 
3rd Annual Montreal Colon and GI cancers pre-conference lay workshop 
Queen Elizabeth Hotel 
Montreal, Quebec 
 
October 1, 2002 
Title: Genetics of Breast Cancer 
CanSupport Public Lecture 
Omni Hotel, 
Montreal, Quebec 
 
September 27, 2004 
Title: The Why, Where and How of genes and diseases in the Jewish population 
National Council of Jewish Women of Canada 
The power of genealogy 
Gelber Conference Center Montreal, Quebec 
 
September 19, 2005 
Title: Role of genetic factors in cancer & familial diseases 
National Council of Jewish Women of Canada 
Gelber Conference Centre 
Montreal, Quebec 
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