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been reported to range from very low to levels equal to those in Caucasians. We
report the results of completed BRCA1 and BRCA2 analyses in 20 African American
families at risk for breast or ovarian cancer. Families were selected on the basis of a
history of breast cancer or breast and ovarian cancer and further subdivided into the
following categories: high-risk (three affected first-degree relatives; ten families),
moderate-risk (two affected first-degree relatives; seven families) and undeter-
mined-risk (single affected first-degree relative, with medical information being
updated). BRCA1 and BRCA2 germline alterations were first detected using a series
of exon-specific polymerase chain reaction primers for single-strand conformation
polymorphism analysis; this was followed by DNA sequencing of polymorphism
variants. A limited number of BRCA1 polymorphic intronic variants detected as a
result of these studies were also analyzed for their effect on BRCA1 mRNA splicing
using an assay developed by Myriad Genetics. In this cohort we detected one pro-
tein-truncating mutation in either BRCA1 or BRCA2 (1/20; 5%). However, we
detected splice mutations, missense mutations and several polymorphic variants in
both BRCA1 and BRCA2, with a much higher frequency in BRCA2. Many of these
variants were both new and specific to African American patients; they also occurred
in the absence of another disease-causing mutation. Moreover, a new BRCA1 mis-
sense mutation in one of the high-risk families, exon 19(W1718C), seems to co-seg-
regate with breast cancer. We will report the relative frequencies of these BRCA1 and
BRCA2 variants in patient and control populations. These results agree with previ-
ous observations that deleterious mutations in BRCA1 or BRCA2 are uncommon in
at-risk African American patients. They indicate that more benign variants should
be further evaluated for their potential role in the disease process in these patients
and that additional, as yet unidentified, genetic factors may contribute to breast can-
cer risk in African American families.
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A single microarray experiment provides thousands of individual pieces of data; it
is therefore essential to focus on effective informatics methods in order to draw
new biological conclusions efficiently and confidently. We have developed a uni-
fied software package that meets several important needs in the area of microar-
ray data analysis. The software achieves several goals: (1) Integrating algorithms
developed at the National Human Genome Research Institute into NuTec’s
GLEAMS software system, creating a single, integrated core platform that is capa-
ble of handling the computational aspects of complementary DNA and oligonu-
cleotide array analysis, including imaging, signal processing, data extraction,
database management and higher-order data analysis. (2) Developing new bioin-
formatics strategies to deduce the sequence- and structure-based relationships
that are currently hidden within cDNA and oligonucleotide array data, including
clustering methods and connections to gene ontologies. (3) Linking microarray
data to data being amassed in clinical laboratories, to combine pedigree, pheno-
typic and genotypic data with gene expression data. (4) Using parallel computing
to facilitate the analysis of microarray data. An overriding goal of this project is
that the software be as user-friendly as possible, keeping in mind the level of com-

puter training of most of the biologists who will be using it as well as the hardware
that is typically available in most laboratories.
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To identify loci affecting disease susceptibility, linkage and association analyses are
performed by scoring previously characterized sequence variation, such as
microsatellites and single-nucleotide polymorphisms. However, such analyses can be
expensive and time-consuming. Moreover, examination of particular candidate gene
regions for potential new linkages and associations may be limited by the infrequent
occurrence of known markers. The typing by currently available methods of a suffi-
ciently large number of markers to achieve a robust analysis is often beyond the
reach of the typical research laboratory. Various techniques that score either
unknown or known sequence variation have been developed, yet none of these
strategies is equally well suited for mutation detection and the scoring of genotypes.
To perform both tasks, a technique should be both sensitive enough to detect all
mutation types and sufficiently quantitative that the translation of the data into
allele-sharing status is feasible. We investigated the possibility of replacing conven-
tional genotyping with a mutation-detection approach. Genome mismatch scan-
ning is a hybridization-based mutation-detection technique employing the
Escherichia coli mismatch-detection enzymes MutHLS. It was originally developed
to enrich for identical-by-descent regions between two whole genomic DNA sam-
ples. To accommodate polymerase chain reaction products of candidate regions, we
have conducted a comprehensive biochemical optimization of the technique for tar-
get sizes ranging from 260 to 1,250 base pairs. Our modifications, which we now col-
lectively designate polymerase chain reaction–candidate region mismatch scanning,
have simplified the assay, rendered it quantitative and demonstrated its potential for
cost-effective, high-throughput genotyping. Strategies for exploiting the method in
the study of candidate regions or in genome-wide studies will be discussed.
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Head and neck squamous cell carcinoma (HNSCC) is the fifth most common
cancer worldwide and accounts for 95% of the head and neck cancer cases in the
Western world. Over the past three decades advancements in management have
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produced equivocal survival benefits. We have used complementary DNA
microarrays containing 9,216 genes to monitor gene expression in HNSCC tissue
samples, adjacent normal margins and lymph node metastases. We extracted
RNA from 46 surgically resected HNSCC tumor samples and compared it with
cultured normal human adult keratinocytes. We are also comparing at least ten
additional matched samples of primary and metastatic tumors from these same
patients. Hierarchical clustering methodology has allowed us to classify these
tumors on the basis of their gene expression patterns, and we are currently cor-
relating these results with the clinical data collected for each patient. We have
identified a group of genes that are generally overexpressed in these tumors, as
well as genes that are diagnostic of specific tumor subtypes. Our results demon-
strate that it is possible to classify HNSCC tumors based solely on global patterns
of gene expression and to identify candidate genes that are the best predictors of
tumor subtypes. We are studying these genes using other methodologies, such as
tissue microarrays, to examine further their suitability as possible targets for drug
treatment.
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The application of technologies such as DNA microarrays and the ongoing
human genome sequencing project will help the study of the genes underlying
the pathogenesis of cancer. Chromosome 11q22–23 is frequently deleted in
human solid and lymphoid neoplasms, such as breast and colorectal cancer,
chronic lymphocytic leukemia and mantle cell lymphoma. Thus several cancer
genes are likely to map to this region. To analyze the deletions in lymphoprolif-
erative disorders, a PAC/BAC contig of chromosome 11q22–q23.3 was con-
structed, using as a guide the yeast artificial chromosome contig previously
applied to characterize the deletions in patients affected by Jacobsen syndrome.
BAC and PAC clones were identified and localized by screening of different
human genomic libraries using the polymerase chain reaction, filter hybridiza-
tion and database searches, using sequence-tagged sequences, expressed
sequence tags or gene sequences known to map to the region of interest. The
PAC and BAC end sequences were then used as new sequence-tagged sequences
for database analysis or to design polymerase chain reaction primers after elim-
inating the repetitive elements using BLAST software. The assembled PAC/BAC
contig stretches from D11S1897 to FRA11B. Construction of a transcript map to
identify possible cancer genes is continuing. The ordered genomic clones will be
used to analyze DNA samples of lymphoid tumors to determine regions of chro-
mosome loss or amplification within the region of the contig using DNA
microarray technology or the Invader assay.
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Acquisition of invasive and metastatic capabilities is frequently associated with
loss of cell–cell adhesion. One of the major constituents of the cell-adhesion com-
plex in epithelial cells is E-cadherin, a transmembrane protein involved in homo-
typic cell–cell adhesion. E-cadherin exerts a potent invasion-suppressing role in
experimental tumor cell systems. Partial or total loss of E-cadherin expression
apparently occurs in the majority of human carcinomas. Several different mecha-
nisms seem to cause the loss of E-cadherin function, including transcriptional
downregulation and mutational inactivation. E-cadherin mutations are already
present at the early noninvasive in situ stage of lobular breast tumors, and E-cad-
herin germline mutations in cases of familial diffuse gastric cancer argue strongly
in favor of a real tumor suppressor role for E-cadherin, in addition to its role as an
invasion suppressor. The variety of effects on E-cadherin expression (such as
epithelial cell morphology, cell polarization, and growth inhibitory and tumor
suppressive effects) is not solely the result of cell–cell adhesion but implies that E-
cadherin expression mediates complex signaling processes and transcriptional
regulatory events. Therefore we set up cell models that mimic the E-cadherin defi-
ciency in human carcinomas and analyzed them for differences in messenger RNA
expression, using molecular indexing and microarrays. We are currently analyzing
genes with differential expression in these matched tumor cell pairs (with and
without E-cadherin expression) to determine their specific role in growth control
and loss of cell differentiation during epithelial tumor progression.

Bharucha, Vandana [24]
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The cloning of chromosomal translocation breakpoints from sporadic leukemias
has identified genes that are implicated in the pathogenesis of acute myelogenous
leukemia (AML). Although common, such chromosomal translocations are not
necessary for the development of leukemias, suggesting that other underlying
genetic factors are involved in the early stages of leukemia development. Familial
AML is extremely rare, and families with the disease provide a unique resource for
the study of the genes involved in the initial stages of cancer development. We
investigate a single family in which several members have developed AML. Three
members (a mother and two offspring) are affected with AML M4eo, and a third
offspring is affected with AML M2. The average age of onset in the children (7
years) is significantly lower than that for the mother (30 years). Transmission of
the disease seems to be in an autosomal-dominant manner. The small size of the
pedigree reduces the power of genome-wide linkage analysis and therefore we
used a candidate gene approach. Initially three genes were selected for analysis
based on their reported involvement in familial and sporadic AML: CBFA2, CBFB
and AF9. We performed genotyping at these loci to identify shared haplotypes
between affected individuals. We will also report the results of direct mutation
analysis of the candidate genes.
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