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Purpose
Members of a family with hereditary gastrointestinal stromal tumors (GISTs) and a germline

KIT oncogene mutation were evaluated for other potential syndrome manifestations. A
tumor from the proband was analyzed to compare features with sporadic GISTs.

Patients and Methods
Members of a kindred in which six relatives in four consecutive generations comprised an

autosomal dominant pattern of documented GISTs and cutaneous lesions underwent physical
examination, imaging studies, and germline K/T analysis. A recurrent GIST from the proband was
studied using microarray, karyotypic, immunohistochemical, and immunoblotting techniques.

Results

In addition to evidence of multiple GISTs, lentigines, malignant melanoma, and an angio-
leiomyoma were identified in relatives. A previously reported gain-of-function missense
mutation in KIT exon 11 (T — C) that results in a V559A substitution within the juxtamem-
brane domain was identified in three family members. The proband'’s recurrent gastric GIST
had a 44 XY—14,—22 karyotype and immunohistochemical evidence of strong diffuse
cytoplasmic KIT expression without expression of actin, desmin, or S-100. Immunoblotting
showed strong expression of phosphorylated KIT and downstream signaling intermediates
(AKT and MAPK) at levels comparable with those reported in sporadic GISTs. cDNA array
profiling demonstrated clustering with sporadic GISTs, and expression of GIST markers
comparable to sporadic GISTs.

Conclusion

These studies provide the first evidence that gene expression and mechanisms of cytoge-
netic progression and cell signaling are indistinguishable in familial and sporadic GISTs.
Current investigations of molecularly targeted therapies in GIST patients provide opportuni-
ties to increase the understanding of features of the hereditary syndrome, and risk factors
and molecular pathways of the neoplastic phenotypes.
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taneous lesions and other manifestations that
may mimic neurofibromatosis and other dis-

Gastrointestinal stromal tumors (GISTs) are
the most common mesenchymal tumors of
the GI tract, with a wide spectrum of clinical
behaviors that span from indolent and curable
disorders to highly malignant diseases that
metastasize and become lethal.' > GISTs have
been reported to occur in association with cu-

eases.? Despite their rarity, GISTs have re-
cently received considerable attention because
of the clinical efficacy of molecularly targeted
therapy with the selective tyrosine kinase in-
hibitor, imatinib mesylate (ST1571; Gleevec;
Novartis, East Hanover, NJ).>>° Acquired
mutations in the KIT proto-oncogene have
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been found to be involved in the pathogenesis of GISTs,’
and germline KIT mutations have been identified in rare
kindreds with multiple occurrences of GIST among
blood relatives.">*'® Somatic mutations of PDGFRA are
an alternative oncogenic event, and such mutations are
found in 35% to 40% of GISTs lacking a KIT mutation."®

GISTs were first recognized as a distinct clinicopathologic
syndrome in 1983 by Mazur and Clark.”® Until recently, how-
ever, GISTs were often diagnosed as smooth muscle tumors,
nerve sheath tumors, paragangliomas, fibromatoses, and
carcinomas.™*'** This report describes clinical and laboratory
findings in six members in four generations of a family with
GISTs and other clinical manifestations among affected rela-
tives. The pattern of inheritance is consistent with autosomal
dominance and high penetrance, with diverse manifestations
associated with germline KIT mutations.

The proband was evaluated at the Beth Israel Deaconess Medical
Center (Boston, MA) after presenting with multiple GI tumors

Li et al

and subsequent recurrences. A detailed family history indicated an
autosomal dominant pattern of diverse cancers and skin lesions in
at least six other relatives in the maternal lineage. One family
member had meticulously compiled a notebook of medical infor-
mation on illnesses among the blood relatives, including their
clinical records, pathology reports, and death certificates. Four
affected (proband, his mother, and his two children) and unaf-
fected family members were evaluated by a team comprising
oncologists, dermatologists, cancer geneticists, and other consult-
ants. With informed consent (under a protocol approved by the
Institutional Review Board of Dana-Farber/Harvard Cancer Cen-
ter in accordance with an assurance filed and approved by the
Department of Health and Human Services), participating family
members released their medical records for review, were inter-
viewed, and had physical examinations, including photographs of
informative skin lesions. A detailed pedigree was constructed (Fig
1). A structured questionnaire was completed regarding their per-
sonal and family history of neoplasia and other disorders, and
blood specimens were collected for genetic analysis.

Cytogenetic analyses were performed on recurrent GIST le-
sions resected from the proband. Metaphase cells were analyzed by
Giemsa-trypsin banding, using standard methods after 5 days of
tissue culture.”> Immunoblotting studies for phosphorylated and
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Fig 1. Pedigree of family with multiple gastrointestinal stromal tumors. PDA, patent ductus arteriosus; ASHD, arteriosclerotic heart disease.
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