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Welcome From the 
CCMC/CAGdb 2013 Program Committee

It is our great pleasure to welcome you to the 4th Annual Meeting of the Cancer Cytoge-
nomics Microarray Consortium (CCMC), held in conjunction with the 2nd Cytogenom-
ics Array Group (CAGdb) summer workshop. The aim of this meeting is to provide a 
venue to discuss the current status of genomic technology in the diagnosis of constitution-
al and neoplastic disorders, discuss best practices, and network with one another to share 
technical and clinical experience.  The two groups elected to co-host their meeting this 
year.  We hope you enjoy the merged format and complimentary topics. 

The program committee would like to thank all of the investigators who submitted 
excellent abstracts for this meeting. The CCMC abstract review committee had a difficult 
time choosing which abstracts would be accepted for the meeting and presented as oral 
presentations. Additionally, we would like to thank our colleagues who have put together 
insightful workshop topics.  We hope that the program will provide great opportunities 
for the exchange of ideas and stimulating discussion. 

The CCMC is a growing community that depends on your support for its development 
as an important advocate in the field of cancer genetics and diagnostics. The CAGdb rep-
resents both a freely-available database resource as well as a community of generous col-
leagues who support one another in best practices.  We thank you for your participation 
in the meeting and we are optimistic that you will benefit from the scientific presentations 
from invited speakers, as well as interactions with other participants. Lastly, we would like 
to thank the respective boards of CCMC and CAGdb for their support.

We look forward to meeting you all.

On behalf of the CCMC/CAGdb 2013 Program Committee

Brynn Levy, M.Sc.(Med),PhD., FACMG
President-Elect, CCMC
Chair, CCMC/CAGdb 2013 Program Committee
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10:00-12:00 Vendor showcase

Diamond Sponsors

10:00am-10:40am 
Illumina

An Overview of Illumina’s Product Portfolio for Cancer Cytogenomics
Rich Shippy; Illumina
Naomi O’Grady, PhD; Illumina

10:40am-11:20am
Agilent

Deep Clonal Profiling of Formalin-Fixed, 
Paraffin-Embedded Clinical Samples
Michael T. Barrett, PhD; Clinical Translational Research Division, TGEN

11:20am-12.00pm
Affymetrix

New OncoScan™ FFPE Assay Kit: From solid tumor FFPE tissue to whole-genome profil-
ing in 48 hours

Breast cancer signature discovery and validation: Results from a 
retrospective study using archived and highly degraded FFPE samples 
on the MIP (Molecular Inversion Probe) based OncoScan FFPE solution 
Patricia Thompson, PhD; Associate Professor, Cellular and Molecular Medicine Leader, 
Cancer Prevention and Control Program, University of Arizona Cancer Center
 
Beta testing of the new OncoScan FFPE Assay Kit at the ARUP CLIA 
lab: Data on FISH confirmed aberrations in key cancer genes across 
multiple solid tumor tissues
Sarah South, PhD, FACMG; Medical Director, Cytogenetics, Genetics Processing and 
Genomic Microarray, ARUP Laboratories, University of Utah, Departments of Pediatrics 
and Pathology

Monday, August 5:  Mid-Morning Sessions

Diamond

Gold

Silver

iv
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12:00-1:00 (on your own)
Lunch

Monday, August 5:  Afternoon Sessions

1:00 – 1:05
Welcome and Opening Remarks
Brynn Levy, MSc (Med),PhD; Columbia University

1:05 – 2:00
Keynote Address: “Evolving technologies for cancer diagnostics”

Timothy J. Ley, MD; Washington University in St. Louis

Dr. Timothy Ley received his BA from Drake University, his MD de-
gree from Washington University Medical School, and performed his 
internal medicine residency at Massachusetts General Hospital.  He 
completed fellowships in Hematology and Oncology at the NIH and 
at Washington University, and joined the faculty at Washington Uni-
versity in St. Louis in 1986.  He now holds the Lewis T. and Rosalind 
B. Apple Chair in Oncology, is Professor of Medicine and of Genetics 
at Washington University, and serves as an Associate Director of The 
Genome Institute (for Cancer Genomics).  

Dr. Ley is a past president of the American Society for Clinical Investigation, treasurer of 
the American Association of Physicians, a fellow of AAAS and the American Academy of 
Arts and Sciences, and a member of the Institute of Medicine.  He was the 2012 recipient 
of the E. Donnall Thomas Prize from the American Society of Hematology.  He has de-
veloped approaches to reactivate fetal hemoglobin synthesis for patients with hemoglob-
inopathies, defined the role of the perforin/granzyme system for the function of cytotoxic 
and regulatory T cells, and has performed pioneering genomic studies of acute myeloid 
leukemia.  He has written extensively about the physician-scientist career path, and was a 
key advocate for establishing the extramural Loan Repayment Programs at the NIH.  He 
has mentored more than 50 pre- and post-doctoral fellows in his laboratory; most hold 
research positions in academic medicine or pharmaceutical companies.

2:00 – 3:45
Clinical Application of Genomic Microarrays in Cancer: 
Lessons from Early Adopters
Moderator: Robert Best, PhD; University of South Carolina

2:00-2:20
Detection of copy number changes and segmental UPD in myeloid 
disorders using a SNP array
Stuart Schwartz, PhD; LabCorp

2:20-2:40
Analysis of array data for pediatric ALL in the Cooperative group setting
Betsy Hirsch, PhD; University of Minnesota

2:40-3:00
Detection of “not so” balanced rearrangements in leukemia
Sarah South, PhD; ARUP

3:00-3:20 
Detection of chromosomal breakpoints associated with pediatric solid 
tumors by SNP array analysis
Jaclyn Biegel, PhD; Children’s Hospital of Philadelphia

3:20-3:45 
Panel discussion
Schwartz, Hirsch, South, Biegel

3:45 – 4:00
Break

4:00–5:30
Selected Abstracts
Moderator: Vaidehi Jobanputra, PhD; Columbia University

4:00-4:15
Clinical utility of the detection of genomic aberrations in formalin- 
fixed paraffin-embedded myeloid sarcoma samples. 
Madina Sukhanova1, Kamran M. Mirza2, Zejuan Li1, Friedrich Stolzel4, Kenan Onel3, 
Mark M. Sasaki3, Poluru Reddy2, Loren Joseph2, Gordana Raca1
Departments of 1Medicine, 2Pathology and 3Pediatrics, 
The University of Chicago Medical Center, Chicago, IL, 
4Medizinische Klinik und Poliklinik I, 
Universitatsklinikum Carl Gustav Carus, Dresden, Germany

4:15-4:30 
High resolution SNP microarray analysis is useful for diagnosis and 
prognosis of renal epithelial neoplasms. 
Daynna J Wolff, James S Rosoff*, Heidi H Hamilton, M. Timothy Smith. 
Departments of Pathology and Laboratory Medicine and Urology*, 
Medical University of South Carolina, Charleston, SC
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4:30-4:45 
High resolution genomic profiling of metastatic testicular teratomas. 
Karen J. Ouyang, Holli Drendel, Jadwiga Szymanska, Oscar Cummings, 
Lawrence Einhorn, Gail H. Vance
Division of Diagnostic Genomics, Department of Medical and Molecular Genetics, 
Indiana School of Medicine, Indianapolis, Indiana

4:45-5:00 
Microarray analysis of formalin-fixed paraffin-embedded (FFPET) and 
frozen (FZT) uveal melanoma detects clinically relevant abnormalities, 
including chromosome 3 loss of heterozygosity. 
Roger A. Schultz1, Eugen.C. Minca2, Ray R. Tubbs2, Bryce P. Portier2, Zhen Wang2, 
Christopher Lanigan2, Charles V. Biscotti2, Mary Beth E.Aronow2, Pierre L. Triozzi2, 
Arun Singh2, James R. Cook2, Yogen Saunthararajah2, Lynn Schoenfield2

1Signature Genomics/Perkin Elmer, Spokane, WA, 2Cleveland Clinic Foundation, Cleveland, OH

5:00-5:15 
Microarray studies in pediatric T-cell acute lymphoblastic leukemia/
lymphoma: A report of four cases. 
Jennifer N. Sanmann, Diane L. Pickering, Jadd M. Stevens, Warren G. Sanger
Human Genetics Laboratory at the Munroe-Meyer Institute for Genetics and Rehabilitation, 
University of Nebraska Medical Center, Omaha, NE

5:15-5:22 
CNVs provide the clue for a cryptic t(5;11) in acute myeloid leukemia. 
Nicole L Chia1,2, Howard R Slater3, Julia M Potter1,2

1ANU Medical School, Australian National University, Canberra ACT 0200, Australia, 
2ACT Pathology, The Canberra Hospital, Canberra ACT, 2606 Australia, 
3Victorian Clinical Genetics Services, Murdoch Childrens Research Institute, Royal Children’s 
Hospital, Melbourne Vic 3052, Australia

5:23-5:30 
A novel BCL2 gene rearrangement, t(5;18)(q31;q21), in follicular lymphoma. 
Sibel Kantarci, D.P.Cherukuri, Nagesh P. Rao, and Sheeja T .Pullarkat
David Geffen School of Medicine at UCLA, Department of Pathology, Los Angeles, CA

Monday, August 5:  Evening

Tuesday, August 6:  Morning

6:00-8:00 P.M.
Opening Reception

7:00-8:30
Continental Breakfast

8:30–10:00
Invited Talks

Moderator: Arthur Brothman, PhD; University of Arizona

8:30-8:50 
Cytogenomics workflow: 
From chromosomes to next-generation sequencing
Shashi Kulkarni; PhD, Washington University in St. Louis

8:50-9:10 
Next-generation sequencing of cancer genomes
Marilyn Li, MD; Baylor

9:10-9:30 
Copy number from next generation sequencing data–are we there yet?
Brynn Levy, MSc(Med),PhD; Columbia University

9:30-10:00
Panel discussion
Kulkarni, Li, Levy

10:00-10:15
Break

10:15-11:45
Selected Abstracts
Moderator: Umadevi Tantravahi, PhD; Women and Infants Hospital

10:15-10:30
Clinical utility of SNP microarrays in adult brain tumors: 
Molecular insight into tumor heterogeneity and progression. 
Iya Znoyko, Cynthia Welsh, and Daynna Wolff 
Department of Pathology and Laboratory Medicine, 
Medical University of South Carolina, Charleston, SC

10:30-10:45
Molecular inversion probes for detection of copy number alterations 
and loss of heterozygosity in renal cell carcinoma. 
Vaidehi Jobanputra1, Odelia Nahum1, Lesley E. Northop1, Federico A. Monzon2, 
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Brynn Levy1 and the CCMC QC committee
1Department of Pathology & Cell Biology, Columbia University Medical Center , New York, NY 
and 2Department of Pathology & Immunology, Baylor College of Medicine, Houston, TX

10:45-11:00
Unique challenges and discoveries from chromosome genomic array 
testing (CGAT) in the setting of hematopoietic cell transplantation. 
Min Fang, Scott McElhone, Cynthia Friedman, Melissa Chiu, and Shalini Pereira
Fred Hutchinson Cancer Research Center and Seattle Cancer Care Alliance, Seattle, WA

11:00-11:15
Massive parallel sequencing of leukemia samples using a custom 
designed cancer gene mutation panel. 
Fengqi Chang, Liu Liu, Erica Fang, Guangcheng Zhang, Yanchun Li and Marilyn M. Li 
Department of Molecular and Human Genetics. Baylor College of Medicine, Houston, TX

11:15-11:30
Mutation profiling of clinical tumor samples 
using next generation sequencing. 
Liu Liu, Fengqi Chang, Erica Fang, Guangcheng Zhang, Yanchun Li, Marilyn M. Li
Department of Molecular and Human Genetics. Baylor College of Medicine, Houston, TX

11:30-11:45
The effective use of the Cancer Genome Atlas (TCGA) data 
by the cancer cytogenetic community. 
Soheil Shams, Raja Keshavan, Andrea O’Hara, and Louis Culot
BioDiscovery, Inc., Hawthorne, CA

11:45-1:00
Lunch

Tuesday, August 6:  Afternoon

1:00–2:50
Understanding microarray data quality and QC metrics: 
Recognition of artifacts and data limitations
Hutton Kearney, PhD, FACMG; Fullerton Genetics Center, Mission Health
Katie Rudd, PhD, FACMG; Emory Genetics Laboratory

With invited presentations from the following vendor representatives: 

Brian J. Peter, PhD; Agilent
Ephrem Chin, MBA, BTech(Hon), MB(ASCP)CM , QLC; Oxford Gene Technology
Juan Cuevas, PhD; Affymetrix
Eric Fung, MD; Affymetrix
Jill Orwick, PhD; Illumina

Overview and goals
This session is designed to familiarize attendees with various approaches to critical data 
evaluation.  While the ideal CNV/AOH calls are the goal of all studies, many arrays fall 
short of ideal.  This may be due to technical error and can be easily corrected with a repeat 
analysis, or may be due to inherent sample limitations (especially in products of concep-
tion and cancer specimens). Given variability in sample and data quality, array interpre-
tation is usually necessary in the face of non-ideal data.  Additionally, as our field pushes 
towards detection of smaller CNV calls and lower-level mosaic findings, array limitations 
and poor quality data are even more critical to recognize.  Striking the balance between 
aggressive data analysis (to not miss true findings) and conservative clinical reporting (to 
not report false findings) is often challenging.  This session will cover the practical aspects 
of array evaluation so that attendees can better recognize array artifacts and analysis lim-
itations. Oncology and constitutional cases examples will be presented.

2:50-3:10
Break

3:10–4:00
Mosaicism, clonality, chimerism, and MCC: 
Recognizing and interpreting complex samples
Laura Conlin, PhD, FACMG; Children’s Hospital of Philadelphia
Peter Papenhausen, PhD, FACMG; Laboratory Corporation of America

Overview and goals
Chromosomal mosaicism is defined as the presence of two or more different chromosome 
complements within an individual developed from a single zygote.  Mosaicism has been 
reported for many types of chromosome abnormalities including trisomy, monosomy, 
triploidy, deletions, duplications, rings and other types of structural rearrangements. 
Chimerism is similar to mosaicism in that it is defined by the presence of two genetically 
distinct cell lines; however, in the case of chimerism there are additional genomes present 
within one individual.  Often chimerism cannot be detected by chromosome or array-
CGH, but is suspected when sex chromosomes are involved (ie, XX/XY).  The use of a 
genomewide SNP array makes the differentiation of chimerism and mosaicism possible, 
as the presence of extra genotypes in the chimeras is readily detectable.  Similarly, mater-
nal cell contamination (MCC), or any contamination with a second individual, can also be 
identified.  Clonal neoplastic cell populations are also typically observed in mosaic form, 
either with a normal cell line, with one or more sideline clones, or both.   

The goal of this presentation is to aid recognition of and distinction between the types 
of genotyping results associated with all forms of mosaicism, including chimerism, 
contamination, and clonal neoplastic populations.  Both constitutional and cancer case 
examples will be presented.



8 9

4:00 – 4:30
Detection and interpretation of homozygosity
Catherine Rehder, PhD, FACMG; Duke University Health System

Overview and goals
In this session, the detection of homozygosity by SNP-based microarrays and its inter-
pretive challenges will be discussed. Large regions of homozygosity, when observed on a 
single chromosome, can be indicative of uniparental disomy; however, when these regions 
are distributed throughout the genome, they usually represent segments of autozygosity 
or regions that are identical by descent (IBD).  Published data regarding the detection of 
UPD by SNP-based arrays will be reviewed, and the calculations and reporting guidelines 
for suspected consanguinity will be highlighted. A didactic presentation will be followed 
by moderated audience discussion.

4:30–5:30
Keynote Address: Constitutional Array CGH: 
Looking Back and Looking Ahead
David T. Miller, MD, PhD, FACMG 

Dr. David Miller received his MD and PhD degrees from Wash-
ington University School of Medicine and completed his intern-
ship and residency in Pediatrics at Yale-New-Haven Hospital. He 
completed ABMG fellowships in Clinical Genetics and Clinical 
Molecular Genetics at the Harvard Medical School Genetics 
Training Program where he received the Award for Excellence in 
Clinical Genetics. He stayed on at Harvard in a combined role as 
clinician and clinical laboratory director. He is currently Medical 
Director and Clinical Consultant for Claritas Genomics, a major-
ity-owned subsidiary of Boston Children’s Hospital and continues 
to see patients as a clinical geneticist.

Dr. Miller has authored several key publications in medical genetics, notably the con-
sensus publication from the ISCA (International Standards for Cytogenomic Arrays) 
consortium recommending arrays as the first tier genetic diagnostic test for developmen-
tal disorders. He has served on numerous committees shaping policy for clinical genetic 
testing, including working groups of the American College of Medical Genetics (ACMG), 
American Academy of Neurology (AAN), and International Society for Prenatal Diagno-
sis (ISPD). He currently serves on the Professional Practice and Guidelines Committee of 
the ACMG which is developing guidelines for clinical use of array CGH and next-gener-
ation sequencing. He will provide perspective on the continuing evolution of array CGH 
as a clinical test from his viewpoint as both a clinical geneticist and clinical laboratory 
director and an established opinion leader in the field of clinical genetic testing for consti-
tutional copy number changes.

Wednesday, August 7:  Morning

7:00-8:00
Continental Breakfast

8:00–9:10
Discovery of novel CNVs with clinical significance: Weighing the evidence
Charles Lee, PhD, FACMG; The Jackson Laboratory Institute for Genomic Medicine
Christian Marshall, PhD; The Centre for Applied Genomics, The Hospital for Sick Children
Christa Martin, PhD; FACMG; Autism and Developmental Medicine Institute, 
Geisinger Health System

Overview and goals
Navigating the available evidence to support CNV interpretation can often be challenging, 
especially when the associated phenotype is vague or variable, and when isolated case 
reports sometimes represent coincidental association. In this session, speakers will discuss 
the strategies used to establish the clinical significance of a CNV, including case-control 
prevalence, phenotypic assessment and segregation with phenotype.  Novel CNVs that 
have been recently implicated in developmental disorders will be reviewed.  Additionally, 
we will introduce the ICCG project to curate and make publically available the evidence 
for haploinsufficiency and triplosenstivity throughout the genome.

9:10–11:00
Workflows for CNV interpretation: Databases and tools 
Jim Stavropoulos, PhD, FCCMG; The Hospital for Sick Children
Erik Thorland, PhD, FACMG; Mayo Clinic 
Jeff MacDonald; DGV curator, The Hospital for Sick Children
Klaas Wierenga, MD, MSc, FACMG, University of Oklahoma Health Sciences Center

Overview and Goals
Microarray analyses of constitutional specimens referred for developmental anomalies 
challenge us to interpret the significance of copy number variants (CNV) affecting any 
given gene or group of genes.  There are many resources available to aid clinical inter-
pretation, and we will review the databases and tools available for genetic diagnostics.  
This session will describe analysis workflows used on a routine clinical basis with case 
examples.  In addition, tutorials will be provided by representatives from the Database of 
Genomic Variants (DGV) and Genomic Oligoarray and SNP array evaluation tool (ROH 
tool).  These talks will be followed by a moderated audience discussion.

A break will be provided midway through the above session
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11:00-12:00
Follow-up to array studies: 
Parental studies, molecular characterization, updated reports
Alka Chaubey, PhD, FACMG; Greenwood Genetic Center
Karen Tsuchiya, MD, FCAP; Seattle Children’s Hospital

Overview and goals
Additional testing of CNVs detected by chromosomal microarray (CMA) may be nec-
essary to better characterize the CNV(s) in question or to determine inheritance. In this 
session, the advantages and disadvantages of different methodologies employed for CNV 
characterization and parental follow-up will be discussed. No single methodology for 
characterization of a CNV or determination of parental carrier status will work for every 
situation, and variables such as type of variant, technical limitations, cost, insurance reim-
bursement, and reason for parental follow-up should be considered when deciding which 
technology to employ. A didactic presentation including the speakers’ experiences with 
different technologies will be followed by a moderated audience discussion.

12:00–1:00
Lunch in room with continued discussion

1:00–2:30
Prenatal microarray analysis: 
Validation considerations, technical challenges, and reporting practices
Allen Lamb, PhD, FACMG; ARUP Laboratories
Rachel Burnside, PhD, FACMG; Laboratory Corporation of America
Jennelle Hodge, PhD; FACMG; Mayo Clinic

Overview and goals
Transitioning to a prenatal microarray service, even in a laboratory with extensive post-
natal experience, introduces unique technical and reporting challenges.  In this session 
we will discuss best practices in the prenatal setting, including recommended validation 
considerations, variable sources of DNA (direct vs. cultured amnio/CVS), maternal cell 
contamination concerns, and reporting considerations unique to the prenatal setting.  A 
didactic presentation will be followed by a series of challenging case examples, and we will 
finish with moderated audience discussion.

2:30-3:00 
Community Forum: Constitutional/Cancer Database Needs
Moderators: 
Hutton Kearney, PhD (Fullerton)
Brynn Levy, MSc (Med),PhD (Columbia University)

3:00-3:15 
Closing remarks and official meeting adjournment
Brynn Levy, MSc (Med),PhD (Columbia University)

3:30–6:00 
CAGdb post-meeting workshop
Topics: Genome browsers and other databases, building and using bed files, interrogation 
of CNVs and homozygosity for clinical significance, reporting thresholds and templates, 
tutorials for Database of Genomic Variants (DGV) and Genomic Oligoarray and SNP 
array evaluation tool (ROH tool), gene-level CNV interpretation (exon and transcript 
definition, etc.)

Instructors
Rachel Burnside (LabCorp)
Laura Conlin (CHOP)
Hutton Kearney (Fullerton)
Jeff McDonald (DGV)
Catherine Rehder (Duke)
Klaas Wierenga (OUHSC/ SNP-ROH tool)
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Massive parallel sequencing of leukemia samples using a custom 
designed cancer gene mutation panel
Fengqi Chang, Liu Liu, Erica Fang, Guangcheng Zhang, Yanchun Li and Marilyn M. Li
Baylor College of Medicine, Houston, TX

Leukemia is the result of acumination of somatic mutations including point mutations, 
copy number variations, and chromosomal abnormalities. Since multiple mutations can 
be present in a given leukemia genome, a technology that can detect many mutations in 
different genes simultaneously is desirable. Next generation sequencing (NGS) technol-
ogies allow deep sequencing of numerous mutations and multiple samples at the same 
time. Among NGS technologies, targeted sequencing is appealing in clinical oncology due 
to its shorter turn around time, lower costs, and simpler data analysis compared to whole 
genome or whole exome sequencing.

We introduce here a new panel specific for leukemia using multiplex PCR followed by ion 
semiconductor deep sequencing technologies. The leukemia panel covers 48 genes and can 
detect over 3,200 leukemia-associated mutations, many of which are clinically actionable 
mutations. Twenty-five samples were used to validate the panel on different sample types, 
including blood, bone marrow, FFPE and cell free DNA. The uniformity of coverage was 
about 87.75% for all cases. The average depth of coverage for targeted region was more than 
3000X and the mean 100X coverage of targeted mutations was 97.07%. The mutation panel 
detected mutations in NPM1, TP53, ABL1, JAK3, IDH1, IDH2, KRAS etc in these samples 
with as little as 20 ng DNA and the positive rate was about 56%. The most commonly mutat-
ed genes were: TP53 (7 cases) followed by CEBPA (3 cases), NPM1 (3 cases).

Overall, the leukemia panel showed improved coverage uniformity, reading length and 
depth compared to certain commercially available kits. The turn around time for the test can 
be as short as 3 to 5 days, which fits the needs of personalized oncology. Furthermore, sam-
ples can be multiplexed using barcoding, which leads to tremendous increase of sequencing 
efficiency and decrease of cost while maintaining the high quality of sequencing results

CNVs provide the clue for a cryptic t(5;11) in acute myeloid leukemia
Nicole L Chiaa,b, Howard R Slaterc, Julia M Pottera,b

aANU Medical School, Australian National University, Canberra ACT 0200, Australia 
bACT Pathology, The Canberra Hospital, Canberra ACT, 2606 Australia 
cVictorian Clinical Genetics Services, Murdoch Childrens Research Institute, 
Royal Children’s Hospital, Melbourne Vic 3052, Australia

Molecular karyotyping has been introduced into diagnostic pathology services for first-ti-
er investigation of constitutional anomalies. The clinical utility of this mode of diagnostic 
investigation in neoplasms is currently being explored. Evidence based interpretation of 
copy number change requires comparison with control cohorts.

Cytogenetic investigation of neoplasms frequently requires identification of apparently 
balanced structural rearrangements that result in critical gene fusion. High resolution 
microarray investigations have shown that not all balanced rearrangements are in fact 
balanced at the sequence level. We describe a 25 year old male with acute myelomonocytic 
leukemia. A del(5)(q35) was identified as the sole abnormality by conventional cytogenet-
ic analysis. SNP microarray analysis confirmed an acquired 6.0 Mb interstitial deletion at 
5q35.1q35.3 and an adjacent 350kb deletion. In addition, two acquired adjacent deletions 
(2.1 Mb and 850kb) were observed at chromosome 11p15.5p15.4 and a 675kb gain at 
10q11.22. Subsequent subtelomere FISH identified a cryptic t(5;11)(q35;p15) with puta-
tive NUP98/NSD1 fusion.

Review of the “Aussie Normal” control cohort yielded no evidence of CNVs on chro-
mosome 5 and 11 at the putative breakpoints. However, common CNVs were observed 
within the deleted regions for each chromosome. These are located within repetitive 
DNA (LINES and SINES). A low frequency CNV gain (220kb) in the Aussie Normal 
cohort, harbouring the ANXA8L2 gene at 10q11.2 coincided with the CNV reported in 
the patient here. This CNV is located within a region of segmental duplication and may 
represent a rearrangement due to NAHR mechanisms.

This case demonstrates the potential value for the application of molecular karyotyping of 
neoplasms. Comparison with control cohorts provides evidence upon which pathogenici-
ty, predisposition, and putative mechanisms can be investigated.

Notes

 

Notes
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Unique challenges and discoveries from chromosome genomic array 
testing (CGAT) in the setting of hematopoietic cell transplantation
Min Fang, Scott McElhone, Cynthia Friedman, Melissa Chiu, and Shalini Pereira
Fred Hutchinson Cancer Research Center and Seattle Cancer Care Alliance, Seattle, WA 

The clinical utility of chromosome genomic array testing (CGAT) is increasingly ap-
preciated for cancer diagnosis. The detection of copy number aberrations (CNAs) and 
copy-neutral LOH (cnLOH) significantly enhance diagnostic yield and provide for addi-
tional prognostic information. In the setting of hematopoietic cell transplantation (HCT), 
unique challenges of detecting pre- or post-transplant minimal residual disease (MRD) 
and post-transplant mixed chimerism provide opportunities for innovative methodolo-
gies, appropriate interpretation of results, and novel discoveries. We have applied CGAT 
in patients undergoing HCT using the CytoScan HD platform. Acquired and constitu-
tional abnormalities were distinguished by testing of diagnostic/remission pairs, paired 
cell fractions, longitudinal diagnostic pair, and buccal or saliva DNA. Data was analyzed 
with ChAS and Nexus softwares. CNAs >100kb and cnLOH >10 Mb are reliably detected 
with high confidence. MRD as low as 0.5~1% can be detected by enrichment of disease 
clones using appropriate immunophenotypic markers. Buccal and saliva DNA from the 
same patient may yield different results, cautioning the use of these samples, especially 
saliva, as constitutional controls. Various types of post-transplant chimerism may be ob-
served, including those from twin or sibling donors, matched unrelated donors, or partial-
ly matched unrelated donors. We will also report novel findings of an adult patient with 
doubling of a near-haploid clone, which was reported only in pediatric acute lymphocytic 
leukemia patients previously. CGAT in the HCT setting can help with risk stratification, 
identification of disease marker for pre- and post-transplant MRD monitoring, and con-
firmation of the level of donor engraftment.

Molecular inversion probes for detection of copy number alterations 
and loss of heterozygosity in renal cell carcinoma 
Vaidehi Jobanputra1, Odelia Nahum1, Lesley E. Northop1, Federico A. Monzon2, 
Brynn Levy1 and the CCMC QC committee
1Department of Pathology & Cell Biology, Columbia University Medical Center , New York, NY 
and 2Department of Pathology & Immunology, Baylor College of Medicine, Houston, TX

Renal cell carcinoma (RCC) is the most common renal malignancy. Classification of these 
tumors is based on histology and morphologic characteristics, which are occasionally 
insufficient for accurate categorization into distinct subtypes. The correct classification of 
these tumors into subtypes: clear cell, papillary, chromophobe and oncocytoma impacts 
diagnosis, prognosis, therapy, and post-surgical surveillance. Cytogenomic arrays have 
been used to detect copy number (CN) changes and loss of heterozygosity (LOH) in renal 
tumors. However, there are limitations of using the cytogenomic arrays for the forma-
lin-fixed paraffin-embedded (FFPE)-samples. The molecular inversion probe (MIP) 
technology is a relatively new and powerful technology that has been used for identifying 
small insertions and deletions, larger copy number alterations, LOH and detection of 
somatic mutation. In this pilot study, 30 FFPE samples representing the various RCC 
subtypes were analyzed for copy number alterations and LOH using the MIP technology 
and compared to the findings of the cytogenomic arrays and the histologic classification. 
The DNA specimens were processed with 250K Nsp SNP arrays and OncoScanTM FFPE 
Express platform (Affymetrix). Concordance for the CN and LOH for each sample was 
evaluated between arrays and the OncoScan calls. This pilot study validated the findings 
of the cytogenomic arrays and demonstrates the feasibility of using this technology to 
analyze RCC. The study reinforced the copy number correlations and provided evidence 
that each of the subtypes were accurately identified for the RCC.
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A novel BCL2 gene rearrangement, t(5;18)(q31;q21),  
in follicular lymphoma
Sibel Kantarci, Durga P.Cherukuri, Nagesh P. Rao, and Sheeja T .Pullarkat 
David Geffen School of Medicine at UCLA, Department of Pathology, Los Angeles, CA

Follicular lymphoma (FL) is the most common form of the indolent non-Hodgkin’s lym-
phomas. Up to 90% of late onset FL exhibits a characteristic t(14;18)(q32;q21) transloca-
tion resulting in IGH-BCL2 gene fusion or very rare variant translocations juxtaposing 
the BCL2 gene next to IGK or IGL loci.

In this study, we report a novel BCL2 gene rearrangement in a 68-year old male patient 
with FL, predominantly follicular grade 1- 2, of the right cervical region. Histologic sec-
tions showed effacement of the normal lymph node architecture by numerous, relatively 
evenly sized back-to-back follicles with thinned mantle zone occupying most of the lymph 
node with immunohistochemical expression of Bcl-2. Karyotype analysis revealed several 
numerical and structural aberrations including a t(5;18)(q31;q21) in 12/20 metaphases. 
FISH studies on both nuclei and metaphase cells confirmed the rearrangement of BCL2 
with an unknown gene partner located on 5q31 in 63% of cells. Further FISH studies 
excluded any involvement of EGR1 on chromosome 5q31.

To identify the unknown gene partner presumably fused with BCL2, we employ a transloca-
tion CGH (t-CGH) method simultaneously identifying both genomic rearrangements and 
recurrent balanced rearrangements in hematologic malignancies (Perkin Elmer, OncoChip) 
using DNA extracted from FFPE tissues. The t-CGH studies are currently in progress.

In conclusion, we identified a novel BCL2 gene rearrangement, t(5;18)(q31;q21) in follic-
ular lymphoma. Further studies are required to determine the role of t(5;18) translocation 
in the pathogenesis of follicular lymphoma.

Mutation profiling of clinical tumor samples 
using next generation sequencing
Liu Liu, Fengqi Chang, Erica Fang, Guangcheng Zhang, Yanchun Li, Marilyn M. Li
Department of Molecular and Human Genetics. Baylor College of Medicine, Houston, TX

Cancers are complex genomic diseases caused by diverse genomic alterations. Identifi-
cation of actionable somatic mutations in patient tumor tissue provides potential targets 
for therapeutic options, which could be difficult to achieve by conventional molecular 
techniques. Next Generation Sequencing (NGS) technologies allow sequencing numerous 
genes simultaneously and provide molecular profiling of cancer genomes. Our lab started 
offering Next Generation Sequencing (NGS) tests for clinical cancer diagnosis using Am-
pliseq Cancer Mutation Panel in December 2011. The initial mutation panel covers 749 
mutations in 46 key cancer genes, followed by an update version covers 2855 mutations in 
50 cancer genes, many of which are clinically actionable mutations that are of diagnostic, 
prognostic, and therapeutic significance. Since then, we have tested over 300 tumor sam-
ples from patients with various cancer types. We identified more than 300 mutations in 29 
genes. The overall positive rate was over 65%. The most common tumor types tested were 
breast cancer, colon cancer, and lung cancer. TP53 gene is the most commonly mutated 
gene, in which 91 mutations were identified in different tumor samples. We also identi-
fied 31 KRAS mutations and predominately in colon cancer. In addition, we identified 36 
mutations in PIK3CA with 50% of the mutations in breast cancer. These cancer mutation 
data have helped oncologists to determine appropriate personalized treatment strategies 
for their patients. Mutations common in one specific tumor type could be rare in other 
tumor types. For example, EGFR exon 19 deletion is common in NSCLC, but we detected 
this deletion in some of our breast and prostate cancers; these patients could benefit from 
anti-EGFR targeted therapies. Our experience demonstrates that with rigorous laboratory 
validation and an effective laboratory testing pipeline, NGS technology is an efficient and 
reliable tool for cancer mutation profiling.
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High resolution genomic profiling of metastatic testicular teratomas
Karen J. Ouyang, Holli Drendel, Jadwiga Szymanska, Oscar Cummings, 
Lawrence Einhorn, Gail H. Vance
Division of Diagnostic Genomics, Department of Medical and Molecular Genetics, 
Indiana School of Medicine, Indianapolis, Indiana

Testicular germ cell tumors (TGCT) are the most common malignancy in young males 
between the ages of 15 and 44, with increasing incidence in western industrial countries. 
Interestingly, the overall incidence has more than doubled over the past 50 years. Tera-
tomas represent a subgroup of TGCTs with immense histologic diversity, consisting of 
well differentiated, mature tissues only or also including immature, fetal-like tissues. The 
pathogenic mechanism of this type of tumor remains elusive. To evaluate the genomic 
profile of this cohort of TGCTs, we performed high resolution SNP array analysis on 
ten adult metastatic testicular teratoma tumors. An average of 30 aberrations per tumor 
was observed. Segmental gains/losses with complex patterns were most common at 
chromosomes 1 and 12, and the X chromosome; while whole chromosome gains/losses 
were most frequently observed at chromosomes 3, 5, 8, 11, 13, 18, and 21. Furthermore, 
genomic regions showing loss of heterozygosity (LOH) were overrepresented at chro-
mosomes 5, 9, 11, and 22. Here, we report a comprehensive genomic characterization of 
metastatic teratomas that may provide insight into the pathogenesis of TGCTs.

Microarray studies in pediatric T-cell acute lymphoblastic 
leukemia/lymphoma: a report of four cases
Jennifer N. Sanmann, Diane L. Pickering, Jadd M. Stevens, Warren G. Sanger
Human Genetics Laboratory at the Munroe-Meyer Institute for Genetics and Rehabilitation, 
University of Nebraska Medical Center, Omaha, NE

Pediatric T-cell acute lymphoblastic leukemia/lymphoma (T-ALL) is an aggressive ma-
lignancy that accounts for nearly 10-15% of newly diagnosed ALL cases per year. Cyto-
genetic and fluorescence in situ hybridization (FISH) studies have identified recurrent 
genetic aberrations in pediatric T-ALL, which most commonly include rearrangements of 
the TCR gene loci and deletions of 6q and 9p. To date, few microarray studies have been 
reported in cases of pediatric T-ALL. Therefore, we performed microarray studies on 
bone marrow aspirations from four pediatric cases with confirmed diagnoses of T-ALL 
following conventional cytogenetic analysis and adjunct FISH testing (when requested). 
Microarray studies confirmed all abnormalities detected by cytogenetics and/or FISH, 
which included loss of 9p and rearrangement of 14q11.2 [TRA/TRD]. However, microar-
ray studies also detected additional, significant aberrations in 2/4 (50%) cases. Specifically, 
microarray studies detected a complex abnormal clone further characterized by del(1p33) 
[STIL], del(11)(p12p13), and del(14q32.2) [BCL11B] in case 3 and an abnormal clone fur-
ther characterized by del(7p21.2)x2 (IKZF1), del(9p21.3) [CDKN2A], and del(14q32.33) 
[IGH] in case 4. These findings suggest that consequential genetic changes are present in 
patients with pediatric T-ALL that cannot be identified using conventional cytogenetic 
and FISH methodologies. Thus, high-resolution molecular techniques, such as microar-
ray, play a critical role in the improved delineation of clinically relevant genetic changes in 
patients with pediatric T-ALL.
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Microarray analysis of formalin-fixed paraffin-embedded (FFPET) and 
frozen (FZT) uveal melanoma detects clinically relevant abnormalities, 
including chromosome 3 loss of heterozygosity
Roger A. Schultz1, Eugen.C. Minca2, Ray R. Tubbs2, Bryce P. Portier2, Zhen Wang2, 
Christopher Lanigan2, Charles V. Biscotti2, Mary Beth E. Aronow2, Pierre L. Triozzi2, 
Arun Singh2, James R. Cook2, Yogen Saunthararajah2, Lynn Schoenfield2

1Signature Genomics / Perkin Elmer, Spokane, WA, 
2Cleveland Clinic Foundation, Cleveland, OH

Molecular cytogenetic alterations, specifically monosomy 3, are strongly correlated with 
metastases and death in uveal melanoma (UVM). Although FISH can be used for the 
identification of monosomy 3, a subset of UVM exhibit only partial loss of chromosome 3 
potentially missed with chromosome enumeration probes. Moreover, often limited material 
available can compromise detection of additional alterations with potential clinical relevance. 
Microarray analysis is an alternative method for the analysis of such specimens affording 
whole genome interrogation. In the current study we performed microarray to detect ge-
nomic changes in DNA from FFPET and FZT UVM samples (clinical trial NCT00952939). 
Of the available cases, 23.5% yielded DNA of sufficient quantity and quality to obtain 
interpretable microarray results, representing 28 patients. All but one case demonstrated 
significant abnormalities. Gains of 8q, consistent with an apparent i(8)(q10) karyotype, were 
the most common finding, seen in 21 patients. Monosomy 3 was detected by microarray in 
15 cases. A single case showed partial loss of 3 (3q11.2q25.31), the only clinically significant 
abnormality detected in that case. All cases lacking chromosome 3 abnormalities showed 
a copy gain of 6p sharing a small 28.18 Mb region of overlap at 6p25.2p21.33. Additional 
findings included TERT and NEDD9 amplifications, and CDKN2A/B and LUM gene dele-
tions. SNP analysis revealed three cases with unique regions of copy neutral LOH involving 
5p15.33q35.3, 15q11.2q21.1 and one case with whole chromosome LOH for chromosomes 
3, 4 and 6. The latter was detected in a FZT specimen, while the paired FFPET sample lacked 
evidence of LOH and showed monosomy 3, trisomy 4 and whole arm gains and losses of 
6p and 6q, respectively, suggesting the presence of tumor heterogeneity. Microarray analysis 
has identified new recurrent abnormalities associated with UVM with potential relevance to 
UVM biology, diagnosis and prognosis.

Conflict of Interest: Roger Schultz is an employee of Perkin Elmer

The effective use of the Cancer Genome Atlas (TCGA) data 
by the cancer cytogenetic community
Soheil Shams, Raja Keshavan, Andrea O’Hara, and Louis Culot
BioDiscovery, Inc., Hawthorne, CA

A significant amount of public resource has been poured into establishing high-quality ge-
nomic data from a broad range of cancer types as part of the NCI’s TCGA project. One of 
the major goals of this project has been to provide a comprehensive resource to establish 
a better understanding of cancer biology. A number of major publications have resulted 
from the analysis of the TCGA data (e.g. GBM, Ovarian, and Breast cancers) offering 
new insights in these diseases. However, the data generation process is far outpacing the 
data consumption process. Fortunately, a large portion of this data is publically available 
allowing researchers and clinicians to start taking advantage of this valuable resource. In 
this presentation, we will describe the available public data set and how this resource can 
be accessed by the community using public and commercial tools. In particular we will 
show how different cancer types exhibit different and unique genome-wide patterns of 
copy number change as well as smaller sequence variants and how these unique features 
can be used in the review of clinical samples. Additionally, we will highlight how clinical 
data available from the TCGA can be used to extrapolate such information to the clinical 
sample under review.

Conflict of Interest: The authors are employees of BioDiscovery
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Clinical utility of the detection of genomic aberrations 
in formalin-fixed paraffin-embedded myeloid sarcoma samples
Madina Sukhanova1, Kamran M. Mirza2, Zejuan Li1, Friedrich Stolzel4, Kenan Onel3, 
Mark M. Sasaki3, Poluru Reddy2, Loren Joseph2, Gordana Raca1

Departments of 1. Medicine, 2. Pathology and 3. Pediatrics, The University of Chicago Med-
ical Center, Chicago, IL, 4. Medizinische Klinik und Poliklinik I, Universitatsklinikum Carl 
Gustav Carus, Dresden, Germany

Myeloid sarcoma (MS) is a tumor consisting of malignant granulocytic precursor cells, 
localized outside of the bone marrow (extramedullary). The rarity of MS has been an 
obstacle to characterize its clinical features, prognosis, and in particular its cytogenetic and 
molecular abnormalities. Fresh tissue from MS is seldom made available for cytogenetic 
studies, due to its solid-tumor morphology and late recognition of its hematopoietic na-
ture. We therefore investigated whether SNP array analysis from FFPE material represent-
ed a sensitive, clinically applicable alternative to karyotyping for detection of unbalanced 
genetic abnormalities of diagnostic and prognostic significance in MS. Array testing was 
performed on FFPE samples from seven cases of MS without bone marrow involvement, 
using CytoScan HD arrays from Affymetrix (Affymetrix Inc., Santa Clara, CA). Conven-
tional cytogenetic analysis was previously successfully performed on only two of the seven 
cases. Array testing detected all previously known unbalanced cytogenetic aberrations. 
Additionally, genomic aberrations were observed in four cases without previous cytoge-
netic results, with two of the cases showing multiple unrelated copy number abnormalities 
and LOH events; the presence of numerous aberrations is analogous to a complex karyo-
type, which is known to be associated with a very poor prognosis in AML. In conclusion, 
array analysis of seven cases of MS detected all unbalanced abnormalities seen previously 
by conventional cytogenetics, and led to detection of previously unknown genomic alter-
ations in five out of seven cases. In at least two cases, array testing provided information 
that would have been of major prognostic importance if available at the time of diagnosis. 
This data illustrates that whole genome arrays represent a suitable tool for the detection of 
prognostic genomic aberrations from FFPE material in MS, in a clinical diagnostic setting.

High resolution SNP microarray analysis is useful for diagnosis and 
prognosis of renal epithelial neoplasms
Daynna J Wolff, James S Rosoff*, Heidi H Hamilton, M. Timothy Smith
Departments of Pathology and Laboratory Medicine and Urology*, Medical University of 
South Carolina, Charleston, SC

Renal epithelial neoplasms (REN) are common in adults with approximately 54,000 newly 
diagnosed cases each year and over 13,000 deaths. Diagnosis and classification of REN 
can be difficult based upon histologic and clinical information, however, the prediction 
of which patients will have recurrent disease and/or disease progression is even more 
challenging. Single nucleotide polymorphism (SNP) microarray analysis has been shown 
to be useful in stratifying the four major classes of REN for diagnosis into clear cell renal 
cell carcinoma (RCC), papillary RCC, chromophobe RCC and oncocytoma. The aim 
of this study was to determine if microarray analysis could also be useful for identifying 
markers associated with RCC cases with a high risk for recurrence and/or metastasis. 
High resolution SNP microarray (Illumina Omni-1) analysis was performed on 41 fresh 
renal tumors. An overall concordance rate of 83% was observed between the histologic 
and genetic classification confirming the utility of SNP analysis in the subclassification of 
REN. In addition, several genetic markers, including loss of 4q, 9/9p, 14 and 18, were asso-
ciated with high-risk histologic features and with clinical data showing evidence of disease 
following nephrectomy and/or progression/metastasis. Amplifications and chromothrip-
sis were only seen in RCC with high-risk features. These studies show that SNP microar-
ray genomic analysis can provide important prognostic information and could be useful 
to guide treatment for patients with RCC.
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Clinical utility of SNP microarrays in adult brain tumors: 
Molecular insight into tumor heterogeneity and progression
Iya Znoyko, , Cynthia Welsh, and Daynna Wolff
Department of Pathology and Laboratory Medicine, Medical University of South Carolina, 
Charleston, SC

Each year in the US, there are approximately 23,000 newly diagnosed brain tumors and 
14,000 related deaths. Somatic genetic abnormalities have been associated with histo-
logical subtype and grade of common adult brain tumors, gliomas and meningiomas. 
High resolution SNP microarray analysis could provide valuable information on genetic 
aberrations associated with brain tumors, assisting in stratification for prognosis and 
treatment. DNA from fresh brain tissue of 2 patients with high grade glioblastoma (WHO 
IV), 2 patients with low grade astrocytoma (WHO II and I), and a patient with meningio-
ma (WHO I) was analyzed by Illumina SNP microarray; for two of above patients, FFPE 
samples were analyzed in parallel. Results were compared to histopathological studies.
In all cases SNP microarray revealed results that correlated with histopathological diagno-
sis and for 4/5 cases, additional clinically relevant information was provided. Microarray 
results from two glioblastoma cases and one case of astrocytoma allowed for subtyping of 
the disease. The genetic aberrations observed in two cases with low grade tumors [menin-
gioma (WHO I), astrocytoma (WHO II)] suggested potential progression to higher grade. 
Comparative analysis of both cases with fresh and fixed tissue samples from tumor en-
riched areas (one astrocytoma and one high grade glioma) revealed genetic heterogeneity.
Our data demonstrate the feasibility of using high resolution SNP analysis for studies of 
adult brain tumors both on fresh and fixed tissue. Genetic profiling facilitates detailed 
stratification of tumors into subtypes and allows for the identification of genetic mark-
ers that may be associated with tumor progression. The observed tumor heterogeneity 
in the astrocytoma and glioma cases corroborates previous FISH studies and suggests a 
multiclonal mechanism of tumor progression in low and high grade gliomas rather than 
gradual clonal evolution. This, together with chromothripsis, could reflect an aggressive 
character of astrocytomas and gliomas.
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Chicago Outing Ideas

Grant Park outing
http://www.chicagoparkdistrict.com/parks/grant- ‐park/

An easy stroll through the biggest and 
most beautiful park in Chicago, located 
only a few blocks from the hotel. The park 
contains performance venues, gardens, 
artwork, sporting and harbor facilities. Most 
notable features are Millennium Park (with 

the Pritzker Music Pavilion and the Bean), Buckingham Fountain and the Art Institute 
of Chicago. The outdoor restaurant right under the Bean (Park Grill) is great for a casual 
meal, and the Crown fountain is everybody’s favorite place to relax, cool down and play in 
the water on hot summer days. 

Riverboat cruise/Architectural
http://www.wendellaboats.com and http://www.seadogcruises.com/Chicago/home

There are numerous boat tours available 
from Navy Pier. Depending on interest/
availability, we might even be able to book 
a private boat for our group. Prices range 
from $25 to $40 per person, depending on 
tour. The architectural tour is a favorite 90 

minute long boat tour on the Chicago river, with the pickup spot only two blocks from 
the hotel. A prime opportunity to capture the city’s architecture, the tour guides point 
out architectural highlights along the way and interpret more than 50 buildings along the 
Chicago River. 

Bowling 
http://www.bowlluckystrike.com/locations/illinois/chicago/ 

Lucky Strike Chicago is a 36,000 sq ft upscale bowling and 
billiards lounge, restaurant, bar, and wine lounge located on the 
second floor in the AMC movie complex in River East. They 
have 18 lanes and on Monday nights from 9-12 offer “bottom-
less bowling” with unlimited bowling and shoe rentals for $20 
per person. 

Grant park concert 
http://www.grantparkmusicfestival.com/ 

Grant park music festival offers a series of 
free outdoors concerts in Pritzker Music Pa-
vilion throughout the summer season. There 
is a great selection of classical, jazz and popu-
lar music performances to choose from. The 
audience enjoys great music and spectacular 

views of the Chicago skyline in a very relaxed atmosphere, while having picnic on the Great 
Lawn. The concert on Wednesday evening is by the popular jazz saxophonist James Carter 
(http://www.grantparkmusicfestival.com/2013-season/concerto-for-saxophones) 
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General Information

Conference Badges
Please wear your name badge at all times to promote networking 
and to assist staff in identifying you.

Scientific Session Protocol
Photography, audio or video recording of the scientific sessions is not permitted.

Internet Access
Complimentary wireless internet access is available in the lobby and guest rooms 
but not in the meeting rooms. Vendors can request internet access. Please inquire at the 
front desk for any connection issues.

Presentations
If you are an invited speaker, or your abstract has been selected for an oral presentation, 
please provide an electronic copy of your talk to a member of the AV team who will be 
based in the front of the conference room. 

Conference Meals*
Breakfast and lunch will be served in the hotel. Please refer to the agenda for times.

Social Events*
Monday, August 5 – Opening Reception. Heavy hors d’ouevres and open bar.

*All conference meals and social events are reserved for registered participants.

Continuing Education Credits
The Cancer Cytogenomics Microarray Consortium is approved as a provider 
of continuing education programs in the clinical laboratory sciences by the ASCLS 
P.A.C.E.® Program.

Segway tour 
http://www.chicagosegwaytour.com and http://www.bikechicago.com/chicago-tours/segway 

Fun way to explore the city: an easy 2-3 
hour glide through Grant Park to Bucking-
ham Fountain, Millennium Park, and the 
Museum Campus, including Soldier Field, 
the Shedd Aquarium, the Field Museum, and 
the Adler Planetarium (alternatively, we may 
consider a sunset tour along the lakefront). 

Navy Pier 
http://www.navypier.com/ 

One of the best known Chicago landmarks, 
Navy Pier (within walking distance from 
the hotel) offers endless entertainment 
opportunities. There is a beer garden, many 
restaurants (both sit down/and a food 
court), ice-cream shops, souvenir stores, 
and of course the Ferris Wheel. There are 
additional kid- ‐ friendly attractions such as 
a carousel, flying swings ride, and miniature 
golf. It is also home to the Chicago Chil-

dren’s Museum. This outing could be combined with a nightly skyline cruise from one of 
the tour companies above. 

Family fun festival 
http://www.cityofchicago.org/city/en/depts/dca/supp_info/family_fun_festival.html 

For those coming with families, the daily 
Family Fun Festival at Grant park offers 
interactive activities, arts and crafts and 
games for kids of all ages. The activities 
include: Wiggleworms (a well-known Chi-
cago music program offered through the 
Old Town School of Folk Music), Reading 
circle and Family Performances.

Chicago Outing Ideas continued




