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Chromosome region 12q12-q15 is one of the most frequently amplified regions in 
follicular and diffuse large B cell lymphomas (FL and DLBCL). We have undertaken a 
comprehensive analysis of the chromosomal structure of 12q12-q15 in FL and DLBCL, 
using molecular cytogenetic techniques to define the boundaries of the amplicon, 
delineate the minimal core domain, and determine the genes contained within this 
segment for correlation with existing expression profile data and clinical outcome. Forty-
three NHL cases demonstrating 12q+ abnormalities by G-banding were further verified 
by MFISH analysis. Multicolour band analysis for chromosome 12 (MBAND12) was used 
to refine the amplified region to 12q13.1-q14.3, which revealed a variety of 
configurations (tandem duplications, ring chromosomes) and variable copy numbers (2-8 
times). Locus-specific FISH was performed using 17 BAC probes for 12q12-q15 
prepared from an RPCI-11 BAC contig. Five different patterns of duplication or 
amplification of this region were identified, ranging from whole chromosome trisomy, 
whole arm duplication, to regional duplication of variable size.  The borders of this 
amplicon extended across the q-arm from centromeric bp 53889578 to telomeric bp 
71883142, corresponding to chromosomal bands 12q13.1-q14.3. This region of 
amplification spans ~17.3 Kb, which contains the genes ATF7, CDK2, CDK4, ERBB3, 
RAP1B, GLI, IFNG, MDM2, SAS and RAB21 (3-8 copies). The core amplicon, however, 
was only 11.6 Kb long with amplification of SAS, CDK4, RAP1b and MDM2 and was 
involved in all analyzed cases. These results correlate closely with up-regulated 
expression, as demonstrated in a related LYMPHOCHIP study. These results suggest 
that candidate genes within 12q13-q14.3, such as SAS and MDM2, are preferentially 
duplicated or amplified leading to up-regulated expression, contribute to tumour 
progression, and are associated with adverse outcome in FL and DLBCL. 
 
A Summary of Cytogenetic Results in New Diagnoses of Pediatric Acute 
Lymphoblastic Leukemias 
Audrey O’Neil, Lynne Faist, Rosemary Mueller University of Alberta Hospital Cytogenetics 
Laboratory, Edmonton, Alberta.  (rosemarymueller@cha.ab.ca) 
 
Acute lymphoblastic leukemia accounts for ~1/3 of childhood cancer. Survival rates have 
improved dramatically from near 20% to 80% in the past 25 years because of 
refinements in multi-drug treatments and because of risk adjusted chemotherapy 
intensity. Studies suggest that 85-90% of children with ALL have a visible cytogenetic 
abnormality and that more than half of these are currently prognostically important. 



Cytogenetic aberrations are a very important tool for stratification of patients at diagnosis 
into defined risk groups.  Unfortunately, bone marrow specimens for pediatric ALL can 
have a poor yield of metaphases and can have poor chromosome morphology. 
 
Our experience with ten consecutive bone marrow specimens received over six months 
with the indication of new diagnosis of acute leukemia in a pediatric patient will be 
discussed. All cases had cytogenetic abnormalities and abnormal results were apparent 
by G-banding in 9/10 cases.  Nine of 10 cases were ultimately diagnoses of pre B ALL 
and 1/10, a diagnosis of AML. By implementing the recommendations of the Childrens’ 
Oncology Group in Cytogenetics, our lab has made a marked improvement in obtaining 
useful results in these specimens. 
 
Molecular genetics study of mucosa-associated lymphoid tissue (MALT)  
lymphomas with fluorescence in situ hybridization technique from archival  
biopsy specimens 
Ingrid Lai and Dr. Kathy Chun, Cancer Cytogenetics, Banting Institute, University of Toronto, 100 
College Street, Toronto, Ontario, M5C 1G5 ingrid.lai@utoronto.ca 
 
Mucosa-associated lymphoid tissue (MALT) lymphomas arise from the continuous 
growth of B-cell lymphocytes often with contribution from genetic aberrations.  A 
common translocation associated with MALT lymphoma is t(11;18)(q21;q21), resulting in 
the fusion of the MALT1 gene on chromosome 18 with API2 on chromosome 11.  MALT 
lymphomas preferentially develop in the stomach and lungs, although they afflict various 
sites including organs lacking native lymphoid tissue.  Existing literature indicates two 
patterns of development and progression.  In the presence of t(11;18)(q21;q21), 
accumulation of secondary genetic aberrations is insufficient to transform marginal zone 
B-cell lymphomas (MZBCL) to diffuse large B-cell lymphomas (DLBCL).  In the absence 
of t(11;18)(q21;q21), a tendency for increased accumulation of genetic aberrations may 
advance the lymphoma into high-grade DLBCL.   

Sixty-two biopsy samples from MALT lymphoma patients, archived at the University 
Health Network, were examined for the occurrence of MALT1 gene rearrangements.  
We wished to correlate the findings to clinical features including tumour site, recurrence, 
and progression to high-grade lymphoma.  Based on this information and the patient’s 
clinical manifestations, the selection of optimal treatment options can be made 
accordingly.   To identify MALT1 gene rearrangements, Vysis MALT1 (18q21) Dual 
colour, Break Apart Rearrangement probe was utilized in fluorescence in situ 
hybridization (FISH).  FISH was performed on paraffin tissue samples from MALT 
lymphoma patients diagnosed between 1992-2003.  Samples negative for MALT1 
rearrangements were subsequently FISHed with centromeric probes CEP3 and/or 
CEP18 to identify aneuploidies.  The data from this study are concordant with the 
knowledge in existing literature regarding MALT lymphomas. 
 
Recurrent secondary cytogenetic abnormalities in childhood t(12;21)-positive 
acute lymphoblastic leukemia 
Shanthini Kangesan1, Oussama Abla3, Ronald Grant3, Johann Hitzler3, Gloria Nie1, Charles Ye2, 
Mohamed Abdelhaleem2, Ikuko Teshima1, and Mary Shago1. 
Department of Paediatric Laboratory Medicine, Divisions of Molecular Genetics1 and 
Haematopathology2 and Paediatrics, Division of Haematology/Oncology3, The Hospital for Sick 
Children and the University of Toronto.  
 



The t(12;21)(p13;q22) translocation, which results in the fusion of the ETV6 (TEL) and 
RUNX (AML1) genes, is present in 25% of pediatric B-precusor acute lymphoblastic 
leukemia (ALL) patients. Although secondary cytogenetic abnormalities are often 
present, there is very little information available in the literature addressing the 
significance of these additional cytogenetic changes. In addition, there are conflicting 
reports in the literature regarding the impact on prognosis of two of the more frequently 
detected secondary abnormalities: deletion of the non-translocated ETV6 allele, and the 
presence of additional copies of the translocated 21 chromosome. The aim of this study 
was to examine the nature and frequency of secondary cytogenetic abnormalites in 
t(12;21)-positive ALL patients from the Hospital for Sick Children. From 2000 to 2005, 61 
ALL patients tested positive for the t(12;21) by FISH. The mean age of the patients at 
diagnosis was 4.9 years, and the age range was <1 to 12 years. The male to female 
ratio was 1.3 to 1. Investigation of patients was by a combination of FISH, G-banding 
and SKY. The most frequent secondary alteration was a deletion of the non-translocated 
ETV6 allele, seen in 39% of the patients. An extra copy of the ETV6-RUNX fusion signal 
was present in 11% of the patients. Additional numerical abnormalities (gain or loss) 
were seen in approximately one-third of the cases, with the most common gain being 
+21 (15%). Recurrent deletions occured in chromosome regions 6q and 11q. A fraction 
of cases demonstrated cytogenetic complexities including two abnormal cell lines (21%) 
or complex rearrangements involving the ETV6-RUNX fusion (10%). The second phase 
of this study aims to examine whether these secondary cytogenetic changes have 
impact on patient outcome, and in particular to determine whether additional cytogenetic 
changes are associated with an increased risk of relapse. 
 

A patient with familial testicular cancer and multiple chromosome anomalies in 
the peripheral blood. 
Stephen Pautler1, Eric Windquist2, Scott Ernst2, Diana Munavish3 and Jie Xu3 
1Urology and Surgical Oncology, St. Joseph Health Care; 2Medical Oncology, 3Cytogenetics, 
London Health Sciences Center and University of Western Ontario, London, ON 
 
A 32 year-old male (patient 1) proband presented with a 8.5 cm right testicular mass. A 
past history of left testicular seminoma 14 years earlier was treated with adjuvant 
external beam radiotherapy to the retroperitoneum.  Family history was positive for 
testicular cancer (TC) in his father.  Radical orchidectomy was performed.  Pathological 
analysis demonstrated a stage T3N0M0 classic seminoma.  Metastatic work up was 
negative and two cycles of adjuvant carboplatin was administered.  Twenty months later, 
his 22 year-old brother (patient 2) presented with a 2.3 cm left testicular mass.  
Metastatic work up was negative and he underwent a left radical orchidectomy.  
Pathology revealed a T1N0M0 mixed germ cell tumor (embryonal and seminoma).  This 
patient underwent three cycles of bleomycin, ectoposide, and cisplatinum chemotherapy.  
Because of the family history, routine cytogenetics of 72 h PHA stimulated culture of 
peripheral blood of both patients was done to rule out familial chromosome 
rearrangement that may predispose to TC.   
 
Patient 1: Four of 50 G-banded cells had an abnormal male karyotype: 
46,XY,t(1;21)(q23;q22),t(5;21)(p13;q22)[1], 
46,XY,t(17;18)(q11.2;q21.1),inv(11)(p11.2q13)[1], 
46,XY,t(3;6)(p21;q23),der(5)t(5;?)(p15.1;?)[1] and 
46,XY,t(4;15)(p14;q11.1),t(7;9)(p15;q22)[1]. Cytogenetics of repeat blood from this 
patient showed that 8 of 50 cells examined were abnormal: 46,XY,t(14;16)(q21;q23)[1], 



46,XY,t(3;14)(q32;q13)[1], 46,XY,t(4;10)(q12;p11.2)[1], 46,XY,t(1;3)(p22;p13)[1], 
46,XY,t(5;16)(q35;q12.1)[1],  
45,XY,-6,der(14)t(6;14)(p11.2;p11.2),der(15)t(6;15)(q21;q22)[1], and 
46,XY,t(2;22)(q13;q11.2)[2].  
 
These aberrations are not indicative of recognized chromosome instability syndromes. 
Notably the findings, mostly apparently balanced translocations, are different from 1) 
somatic aberrations seen in TC (mostly aneuploid); and 2) therapy-related secondary 
anomalies in leukemia. Patient 2: No chromosome anomalies were seen in 30 cells 
examined. Parental karyotyping was not performed. The somatic aberrations seen in the 
proband are postulated to be treatment effect from chemotherapy. Follow-up 
cytogenetics will determine how long the somatic aberrations remain in the post-therapy 
blood. Further studies including sporadic TC patients pre- and post treatment will help 
determine if there are patterns of somatic rearrangements with relationship to effect of 
type, dosage and duration of TC therapy and if there is genetic predisposition to 
susceptibility to the genotoxic treatment leading to somatic anomalies.  

 

Deletion of 1p36/19q13 in a brain tumor detected by FISH but missed by PCR 
Jie Xu1, Brenda Hamilton1, Diana Munavish1, Joseph Megyesi2, Vimla Harry3, Subrata 
Chakrabarti3, and Robert Hammond3 
1Cytogenetics, 2Clinical Neurological Sciences, 3Pathology, London Health Sciences Center and 
University of Western Ontario, London, ON 
 
Deletion of chromosome regions 1p36 and 19q13 is reportedly a common finding in 
brain tumor and is considered a favorable prognostic marker, especially in 
oligodendroglioma. To assess prognostic value of the deletions in our settings, we apply 
parallel interphase FISH of paraffin slides using probe sets (Vysis) for 1p36/1q25 and 
19q13/19p13 and PCR assays for loss of heterogeneity for D1S508 and D1S199 at 1p 
and D19S596 and D19S112 at 19q. We correlate the molecular cytogenetics findings 
with clinicopathologic results. Here we present a rare case with discrepancy between the 
two tests. This 37 year-old right handed female presented with a 1 year history of 
seizures. Imaging studies identified a left frontal lobe mass with focal enhancement.  
She was taken to the operating room where the lesion was partially resected via a right 
frontal craniotomy. The tumor showed typical features of an oligodendroglioma. The 
PCR assay of DNA extracted from the formalin-fixed paraffin-embedded tissue showed 
no evidence of deletion of the selected markers. Interphase FISH of 200 nuclei identified 
70.5% of the cells with 1 signal and 29.5% of the cells with 2 signals for 1p36 and 85% 
of the cells with 1 signal and 15% with 2 signals for 19q13, respectively. This FISH 
finding indicates deletion of 1p/19q in a significant proportion of the cells and is 
consistent with clinicopathogic diagnosis and suggests a more favorable response to 
adjuvant therapy. This case provides a warning that caution be excised in interpretation 
of negative finding by PCR assay alone and emphasizes use of both FISH and PCR to 
enhance a chance of detection. 
 
 
 
 
 



Session II: Clinical Problems 
 
Atypical molecular/cytogenetic alterations in microdeletion syndrome patients 
Shago, M. The Hospital for Sick Children & University of Toronto, Toronto, Ontario.  
 
The majority of microdeletion syndrome patients have common deletions mediated by 
flanking low copy repeats. These patients can be diagnosed using commercial FISH 
probes directed at the deleted region. However, atypical deletions, rearrangements, or 
point mutations, undetectable by FISH, cause the genomic disorder in some patients. 
Alternate genomic changes leading to DiGeorge, Williams, and Smith-Magenis 
syndromes will be reviewed.  
 
  
Two cases of de novo supernumerary marker chromosomes of autosomal origin 
in newborns 
Rosemary Mueller,  Lynne Faist,  Shirley Lammers University of Alberta Hospital Cytogenetics 
Laboratory, Edmonton, Alberta.rosemarymueller@cha.ab.ca 
 
Case 1:  Cytogenetic analysis of the amniotic fluid cells from the first pregnancy of a 
woman with the indication of late maternal age revealed two cell lines: 47,XY,+mar[12] 
/46,XY[3]. FISH studies were unable to identify the origin of the marker chromosome 
using probes for the centromeres of chromosomes 13,14,15,18, 21, 22, X and Y; a 
probe for acrocentric p arms was also negative. Parental karyotypes were normal. No 
abnormalities were noted by ultrasound examination of the fetus. 
At birth, the baby was found to have a heart abnormality and renal dysplasia. 
Chromosome studies in a peripheral blood specimen from this baby showed    47, 
XY,+mar[15]/46,XY[15].  Multi-colour FISH studies demonstrated chromosome 20 to be 
the origin of the marker.  
Case 2:   An eight day old baby was referred for cytogenetic analysis because of poor 
growth, poor feeding and features of Down syndrome. Cytogenetic analysis of this 
child’s peripheral blood cells revealed the presence of a marker chromosome in all cells 
examined. The marker chromosome was about the size of a G group chromosome, had 
a G-banding pattern and was C-band negative. Parental karyotypes were normal. Multi-
colour FISH studies of the marker chromosome demonstrated chromosome 10 as the 
origin. The marker chromosome showed two signals by FISH analysis with a 10 q 
subtelomeric probe. The child’s karyotype was reported as 47,XX,+mar.ish inv 
dup(10)(qter->q25.2::q25.2->qter). 
 
 
The Case That Never Ends 
Judith Reid and Christine Asquith-Smith, Cytogenetics Laboratory, Children's Hospital of Eastern 
Ontario, Ottawa, Ontario, Canada  
 
An amniotic fluid from a fetus at 16 weeks gestation was received for a routine “AMA” 
study (prenatal diagnosis).  Chromosomal analysis revealed a 45,X karyotype in the 10 
colonies analysed.   
The couple elected to terminate the pregnancy and “delivered” what appeared to be a 
normal male fetus.   



This discordant result triggered a long (? endless), multifaceted investigation which 
culminated in a final determination that the fetus was in fact mosaic with 2 different cell 
lines: 45,X/46,X,idic(Y)(q11.2). 
 
Outcome of 8 cases of isodicentric Yp chromosome with prenatal information 
H. Bruyere1, M.D. Speevak2, B. de Freminville3, S. Farrell2, E. Winsor4, B. McGillivray1, D. 
McFadden1, V. Adouard3, D. Terespolsky2, F. Prieur3, T. Pantzar1, M. Hrynchak1 
1. University of British Columbia, Vancouver, BC   
2. Department of Laboratory Medicine, Credit Valley Hospital, Mississauga, ON   
3. Centre Hospitalier Universitaire de Saint-Etienne, France  
4. Mount Sinai Hospital, Toronto, ON 
 
 
Objectives  To present the postnatal outcome of prenatally detected cases of isodicentric 
chromosomes for the short arm of the Y chromosome. 
Methods  Prenatal and postnatal cytogenetic data and clinical findings in eight cases of 
isodicentric Yp ascertained in 5 institutions were reviewed.  
Results  Seven of the eight cases reported were ascertained on the basis of routine 
prenatal cytogenetic diagnosis. One terminated case showed a male foetus with normal 
external genitalia. Six cases resulted in the birth of a normal male infant with subsequent 
normal growth and psychomotor development, with follow-up ranging from 3 months to 7 
years. One case was ascertained because of increased nuchal translucency and a 
cytogenetic diagnosis of 45,X was made. Review of the amniotic fluid slides and blood 
cytogenetic analysis revealed the presence of an isodicentric Yp after the birth of an 
infant with ambiguous genitalia. 
Conclusion Prenatal diagnosis of isodicentric Yp appears to be compatible with 
normal male development in the majority of cases. 
 
Diabetes Mellitus in a Neonate with dup (6)(q23.3q24.2)  
Shulin Zhang(1), Jennifer MacKenzie(2) and Karen Harrison (1) 
Division of Genetic Services, Department of Pathology and Molecular Medicine (1), Department 
of Pediatrics (2) Kingston General Hospital, Queen's University.  Kingston, ON, K7L 2V7 
 
Neonatal diabetes Mellitus (NDM) is a very rare condition with an estimated incidence of 
1 in 400,000 neonates. We report here a 10-day neonate with slight dysmorphic features 
and hyperglycemia. Cytogenetic study identified a duplication of chromosome 6 involving 
the q23.3q24.2 region.  Fluorescence in situ hybridization (FISH) using a chromosome 6 
paint probe confirmed the chromosomal origin of the duplication. Both parents were 
found to possess normal karyotypes, indicating that the duplication is de novo. Abnormal 
genomic imprinting of 6q24 region has been reported to be associated with transient 
neonatal diabetes. Paternal duplications involving 6q24, paternal uniparental isodisomy 
(UPD) and methylation defects at a CpG island overlapping exon 1 of ZAC/HYMAI gene, 
have all been implicated in the pathogenesis of neonatal diabetes.      
 
Prenatal detection of a de novo and apparently balanced complex chromosome 
rearrangements involving 6 breakpoints 
Diana Munavish1, Brenda Hamilton1, Shirley Nan1, Jack Jung2, Helen C. Ettler3, and Jie Xu1 
1Cytogenetics; 2Medical Genetics, and 3Pathology, London Health Sciences Centre and 
University of Western Ontario, London, ON 
 
We present a rare case of prenatal detection of a complex chromosome rearrangement 
(CCR). A 32 year-old female was referred to the Prenatal Diagnosis Clinic at 20 weeks 



gestational age because of maternal serum screening (MSS) indicating an increased risk 
of Down syndrome (1 in 34). There was no history of any significant maternal illness or 
exposure to teratogens or ionizing radiation.  The family history was not significant for 
any additional risk factors.  Serial ultrasound examinations had demonstrated adequate 
interval fetal growth with no evidence of any major fetal anomalies.  The only anomaly 
detected was a 2.7 mm left sided choroid plexus cyst.  After a review of the clinical 
information available, this couple decided to proceed with an amniocentesis. 
 
Prenatal interphase FISH of uncultured amniocytes using a set of the 5 probes (for 21, 
13, 18, X and Y) showed a normal result suggestive of a female fetus. G-banding 
analysis of 12 in situ colonies and SKY revealed an abnormal female karyotype with an 
apparently balanced CCR characterized by the presence of  a 4;9 translocation and 3 
derivative (der) chromosomes. der (1) resulted from translocation involving 
chromosomes 1, 2 and 13. der(13) resulted from 1;13 translocation. der(2) resulted from 
1;2 translocation. The final karyotype is 46,XX,der(1)t(1;2)(p13.3;q31)t(1;13)(q25;q32), 
der(2)t(1;2)(p13.3;q31),t(4;9)(q27;q22.3),der(13)t(1;13)(q25;q32). This is interpreted a de 
novo CCR since the parents had a normal karyotype.  
 
The parents were counselled regarding a significantly increased risk of fetal anomalies 
because of the de novo CCR involving 6 breakpoints and increased likelihood of the 
presence of submicroscopic rearrangements of clinical significance. The parents chose 
to terminate the pregnancy with permission for detailed pathology. Autopsy findings 
reported a female consistent with the clinical gestational age of 22 weeks. External 
anomalies included long slender digits, flat feet with protuberant heels with a low set 
anterior hairline. No internal anomalies were detected. Cytogenetics was performed on a 
post-mortem skin biopsy confirming the amniotic fluid result. This case provides an 
additional example that SKY is very useful for characterization of CCR and prenatal 
management of a high-risk pregnancy. 
 
Large pericentric Inversions and their Recombinants 
Judy Chernos, Cytogenetics Laboratory, Alberta Children’s Hospital, Calgary, Alberta 

  
Subtelomere FISH is widely used for identifying cryptic rearrangements in affected 
individuals with normal GTG banded karyotypes.  However, it can also be a useful tool in 
characterizing abnormal chromosomes to evaluate their breakpoints and 
rearrangements in more detail.  Large pericentric inversions can be difficult to identify by 
routine chromosome analysis.   Due to the high risk for meiotic recombination with viable 
imbalance leading to significant clinical problems in offspring, it is important to identify 
these inversions carriers.  Three cases of large pericentric inversions (inv 5, inv 21 and 
inv 17) ascertained through offspring with recombination aneusomy are presented.   
 
The first case of a balanced translocation plus recombinant dup(5q)inv(5) demonstrates 
how an additional chromosome rearrangement may direct attention from other clinically 
significant cytogenetic anomalies.  The second case involving an inversion 21 with 
breakpoints in the acrocentric short arm shows how inversions can be misinterpreted.  
The third case illustrates an unexpected subtelomere FISH pattern for a pericentric 
inversion due to the unique terminal breakpoint on the long arm of an inverted 
chromosome 17.  These three cases demonstrate how subtelomere FISH studies can be 
used to identify pericentric inversions and to characterize their breakpoints.    
 
 



Selection criteria for prenatal interphase FISH: Is there an ideal fit? 
Marsha D. Speevak, PhD  The Credit Valley Hospital Genetics division of Laboratory Medicine, 
2200 Eglinton Ave W Mississauga,ON L5M 2N1 
 
In Canada, the cost of performing fluorescence in situ hybridization (FISH) is absorbed 
by the cytogenetics laboratory.  Since FISH is both expensive and labour intensive, it is 
a technology that is used judiciously in selected clinical situations.  For example, in 
prenatal diagnosis (PND), only a small percentage of patients qualify for rapid screening 
for the presence of common aneuploidies by FISH.  To increase the detection rate and 
decrease the number of cases that qualify for FISH, we initiated a prospective study to 
evaluate referral criteria for FISH and cytogenetic outcome. 
Materials: All amniotic fluid cases received in the laboratory between April 1, 2003 and 
March 31, 2005 were prospectively categorized by risk, assigned to be either FISH 
eligible or ineligible and at the end of the accrual period the results were reviewed. 
Methods: Based on the results of a small retrospective study of 600 fluid cases, we 
established a set of 8 clinical risk categories for FISH eligibility and applied them 
prospectively to our PND samples.  Of particular interest were the ‘grey area’ risk 
categories of nuchal thickening (NT) 3.0-3.5mm and ultrasound soft signs.  
Results: The trisomy detection rates for each risk category varied from <4% (estimated 
risk 5% or less) to 58% (non-lethal ultrasound abnormalities).  Soft signs, nuchal 
thickening (NT) and estimated risks of 6% or greater gave intermediate detection rates 
of 13-25%.  
Conclusions: Soft signs, nuchal thickening (especially in the 3.0-3.5mm range) were 
surprisingly strong indicators for the presence of a common aneuploidy.  NT >3.5mm 
were also at risk for anomalies other than the common trisomies. Estimated risk (based 
on integrated prenatal screen, maternal serum screen or maternal age) of <6% is 
insufficient to warrant rapid FISH analysis.  Limiting the FISH elibible patients to those 
with ultrasound findings (both minor and major) and/or estimated risks based on 
biochemical screens or age of 6% or greater would maximize the detection rate of 
common aneuploidies in this series. 
 
CASE STUDY: Prenatal Detection of Two Familial Structural Rearrangements  
Kathleen Brierley, Children's Hospital of Eastern Ontario, 401 Smyth Rd, Ottawa,  
K1H8L1 kbrierley@cheo.on.ca  

 An amniotic fluid specimen from a 37 year old patient was submitted to the laboratory 
with a referring diagnosis of IPS positive (risk 1/170), as well as advanced maternal age. 
Family history was unremarkable and the couple had a phenotypically normal 4 year old 
child. Chromosome analysis revealed two structural rearrangements, one maternal in 
origin the other paternal. Conventional cytogenetics testing on peripheral bloods from 
the parents revealed an apparently balanced translocation in the mother and 
homozygosity for a structurally rearranged chromosome in the father. 

Session III: New Technologies 
 
The Highlights Of Designing And Implementing A Cytogenetics Information 
System.  
Eva M. Cappa, Mount Sinai Hospital, Cytogenetics Laboratory, Department of Pathology and 
Laboratory Medicine, Toronto,ON. 
 



A brief overview of Mount Sinai Hospital’s experience in developing, validating and 
implementing a cytogenetics laboratory information system. Highlights of the laboratory’s 
background (history), decision to design “new” system, resources required, challenges 
encountered and status of expectations to date. 
 
A new age for monitoring Chronic Myelogenous Leukemia: Molecular tools for 
detecting minimal residual disease. 
Marsha D. Speevak, PhD  The Credit Valley Hospital Genetics, Division of Laboratory Medicine, 
2200 Eglinton Ave W Mississauga,ON L5M 2N1 
 
Chronic Myelogenous Leukemia (CML) is a paradigm for the utility of understanding 
oncological disease at the genetic and cellular levels.  With knowledge of the molecular 
basis of CML and the consequences of abnormal protein activity in the cell, it was 
possible to rationally design the drug Gleevec to combat the disease. Now that CML has 
become controllable, it is important to follow how well patients respond to new classes of 
drugs such as Gleevec.  This involves development of methods of detection well beyond 
that possible by FISH. 
 
Quantitative reverse-transcriptase PCR (Q-PCR) is the molecular method of choice now 
used to follow patients’ responses to Gleevec when the Ph+ marker has dropped below 
FISH detectable levels.  A case review of patients followed at CVH suggests that FISH 
and Q-RT-PCR together provide a broader perspective of how well patients respond to 
treatment. 
 
Cytogenomic Resources for Research – an update from The Centre for Applied 
Genomics 
Ann George1, Martin Li1, Jennifer Skaug1, Mark Schachowskoy1, Ying Qi1, Julie Seo1, Jun-jun Zhang1, 
Linda Dan Li1, Jo-Anne Herbrick1, Mary Shago2 and Stephen W. Scherer1. 
(maryann@genet.sickkids.on.ca) 
1Cytogenomics Facility, The Centre for Applied Genomics, Room 9109 Elm, 2Department of Pediatrics 
and Laboratory Medicine, The Hospital for Sick Children, 555 University Avenue, Toronto ON Canada 
M5G 1X8 
 
The Centre for Applied Genomics (www.tcag.ca) is a Canadian infrastructure established to 
facilitate innovative research and development in genetics and genomic biology. The Genome 
Resources, Gene Isolation and Cytogenomics facility is one of five infrastructures that operate 
with the objective of providing core resources and technologies to support large-scale research 
projects, as well as for service-related research. This facility offers a number of conventional 
cytogenetic and molecular cytogenetic services with a focus on FISH applications. Cytogenetic 
resources for research include: chromosomal preparations and karyotyping using G-banding 
from various human tissues, multi-species cell line cultures and mouse embryonic stem cells. 
Latest applications of FISH technology facilitate precise definition of cryptic chromosomal 
rearrangements, alterations in genome organization and gene mapping which, without this level 
of resolution would be impossible. Services offered range from interphase and metaphase 
FISH, transgenic mapping in mice, array Comparative Genome Hybridization, as well as 
preparation of custom-made probes from the in-house library resource.  
 
 

Canadian Cytogenetic Emergency Network (CEN) for biological dosimetry 
following radiological/nuclear accidents 



Douglas R. Boreham2, Susan M. Miller1, Catherine L. Ferrarotto1, R. Wilkins1 and JoAnna 
Dolling2,3 1Consumer and Clinical Radiation Protection Bureau, Health Canada, Ottawa, Canada 
2McMaster Institute of Applied Radiation Sciences, McMaster University, Hamilton, Canada 
3Genetics Department, Credit Valley Hospital, Mississauga, Canada 
 
We are developing a network of laboratories across Canada to provide the capacity for 
rapid biological dose estimates using the dicentric chromosome assay (DCA) in 
emergency situations.  The DCA measures dicentric and ring chromosomes, which are 
induced by radiation, in cells blocked in metaphase. This method has been used 
internationally for over 30 years and has been standardized by ISO (ISO 19238).   
 
In cases where only a small number of dose estimates are required, up to 1000 
metaphases per blood sample are analysed, allowing detection of exposures as low as 
0.15 Gy.  However, in dealing with a large number of samples from potentially exposed 
individuals, where turnaround time is critical, the detection threshold can be raised to 1 



the most challenging aspects of FISH testing in clinical practice, namely validation of 
new assays and use of controls.  

 

A validation method involves familiarization, pilot study and clinical investigation. 
Familiarization studies are performed on PHA stimulated blood metaphase cells and 
interphase nuclei from five normal males. The familiarization studies assess equipment, 
signal intensity and integrity, potential interfering factors such as cross hybridization, and 
establish analytical sensitivity and specificity for metaphase cells. The pilot study is done 
on five normal and five abnormal samples using the FISH assay on the intended tissue 
type for clinical practice. The pilot study tests the expected scoring criteria, analytical 
sensitivity, and normal cutoff for the FISH strategy used. The clinical investigation 
includes 25 normal specimens and a series of representative abnormal samples 
including variant chromosome anomalies and mosaics. The results are used to define 
the reportable abnormal reference range (the lowest and highest percentage of cells with 
an abnormal pattern) and normal cutoff (percentage of cells required to discriminate with 
95% confidence between a false-positive result and a true abnormal clone).  The new 
test is implemented in clinical practice once validation is complete and the final standard 
operating procedure is written.   

 

All regulatory agencies require the use of standard control specimens for FISH testing. 
Testing controls with clinical FISH assays helps to 1) ensure that the procedure is 
working appropriately, 2) establish that the correct probe(s) is applied, 3) verify that 
scoring criteria are consistently used, 4) help to interpret performance values of the 
assay, and 5) monitor performance of the assay over time. Control strategies differ 
between qualitative and quantitative FISH testing. Results of qualitative FISH tests are 
generally normal or abnormal.  Most microdeletion FISH assays are qualitative tests 
because mosaicism seldom occurs in these conditions. In contrast, FISH assays that 
establish tumor burden or measure mosaicism are quantitative FISH tests. For example, 
a clinician will monitor the percent of abnormal nuclei for a patient with leukemia over the 
course of their treatment. Controls for FISH analyses may be internal or external. 
Internal controls use a site other than the target locus and are sufficient for qualitative 
metaphase tests. External controls include normal and/or abnormal specimens, and are 
useful for quantitative interphase FISH assays.  

  

 
 
 

 

 

 
 
 
 


