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The characterization of c¢-Kit mutations in

Gastrointestinal stromal tumours
S. Gauci, J. Attard, S. Falzon, R. Avellino, J. Borg,
J. Degaetano, G. Grech

Aims: Gastrointestinal stromal tumours (GISTs) are specifically
mesenchymal tumours arising throughout the gastrointestinal
tract. The incidence is of approximately 2/100,000, with a 5-year
survival in 50% of the patients. Up to 80% of GISTs are CD117
positive due to a mutation in the c-Kit, whilst Platelet Derived
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Growth Factor Receptor Alpha (PDGFRA) mutation is mostly
characterized by CD117 negativity. Surgery is the main treatment
in cases of benign and located GISTs, and imatinib mesylate is used
in cases of metastasis or non-operable cases. The c-Kit mutations
which respond to imatinib therapy are found in exons 11 and 9
whilst those resistant are found in exons 13 and 17. Considering
the recent immunohistochemical discoveries and the increase in
identification involving diagnosis and clinical approach in GIST,
the aim of this retrospective study is to assess the sensitivity of
various molecular techniques used to identify mutations in KIT
hotspot exons 11, 9, 13 and 17 by using DNA and RNA isolated
from formalin-fixed-paraffin-embedded (FFPE) tumour material
from GIST patients. The main objective is to identify the genetic
mutational profiles of c-Kit in GIST patients. The mutational
state will also provide a molecular classification of patients and
give information on prediction of therapy outcome that can be
introduced in the diagnostic service.

Methods: 1. Microscopical examination will be performed on
tumours which are diagnosed as leiomyoma, leiomyosarcomas and
GISTs found throughout the gastrointestinal tract. 2. The pressure
cooker antigen retrieval technique using Citrate buffer pH6 will be
used for the immunohistochemical immuno-peroxidase technique
using Avidin Biotin complex (ABC) to stain the slides with CD117.
3. After staining, CD117+ and CD117- samples will be identified,
recorded and the CD117+ samples will be subjected to the study.
From the formalin fixed paraffin embedded (FFPE) blocks, sections
will be cut using a microtome. 4.

Mutation Analysis — Nucleic acid (DNA/RNA) will be isolated
from the sections and Polymerase chain reaction (PCR) will be the
method used to amplify the hotspot exons of c-Kit gene for patient
samples that are CD117 positive (exons 9, 11, 13 and 17). The PCR
products will be cloned to distinguish between neoplastic and
non-neoplastic DNA/RNA material so as to select and identify
the underlying mutation in the tumour tissue and to increase the
sensitivity of the sequencing analysis.

Results: The project shall yield the percent CD117 positive
GIST patients as diagnosed with the current classification. Currently
the immunohistochemical detection of CD117 has been optimised
and the retrospective analysis of 42 samples has commenced. Using
a c-Kit positive sample, various DNA extraction protocols have been
investigated to allow the efficient isolation of good quality DNA.
The PCR for c-Kit exons 9 and 11 has been optimised on patient
material. The mutations associated with imatinib sensitivity will be
documented following molecular characterisation.

Conclusions: The identification of mutations that are
associated with imatinib sensitivity shall be useful to implement
this treatment regime in the current therapy. The introduction of
molecular techniques to classify patients into therapeutic group
allows individualised therapy for better patient quality of life.
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