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ABSTRACT Table 1.0ne base deletions are more frequent in tumors

. - . del 1 b del 2b
A database (http://perso.curie.fr/tsoussi ) is described, : : P P
in which over 1000 mutations in the human APC gene Somatic mutation 112/522 (21.5%) 65/522 (12.45%)
of tumors (colon cancer predominantly) are compiled Germline mutation 24/371 (6.5%) 36/371 (7%)
from the literature. It includes both molecular informa- P = 0.0001 P =020

tion about the mutations and clinical data about the
pa_ltie_nts. So_ftwa_re has been designed to analyse all
this information in the database. CORRELATION BETWEEN GENOTYPE-PHENOTYPE

It is well known that, although all FAP patients have mutations of

the same gene and all mutations of the APC gene lead to a
INTRODUCTION C-terminal truncated protein, all FAP patients do not develop

uniform disease. It has clearly been shown that patients with
Familial adenomatous polyposis (FAP) is an autosomal-dominaidentical mutations can develop different clinical featuggs (
precancerous condition characterized by the appearance Hifwever, some correlations between the location of APC
hundreds to thousands of adenomatous polyps throughout thetation on the gene and clinical manifestations were found.
entire colorectum. The disease is caused by a germline mutatidongenital hypertrophy of the retinal pigment epithelium (called
in the tumor suppressor gene APC localized on chromoson®HRPE) are associated with truncating mutations between
5921-22 {,2). Furthermore, somatic mutation of the APC gene&odons 463 and 13875,{). An increased of extracolonic
has been identified in sporadic colorectal cancer as well as nmanifestations such as desmoid tumors and mandibular lesions
some cancer of the stomach, pancreas, thyroid, ovary and othere observed with mutations located between codons 1403 and
primary sites. As shown below, >98% of APC mutations ar&578 @). Some studies have suggested that mutations between
either frameshift or nonsense mutations leading to the synthestdons 1250 and 1464 are associated with an increased numbet
of a truncated protein. of colorectal tumors3). On the contrary, an attenuated phenotype

Analysis of the APC mutation does not lead to the possibilitgf FAP disease was found to be associated with mutations at the

to perform accurate epidemiological studies as those done whhend of the gene. Although only few mutations in thiea of
the p53 gene. This is mainly due to the high rate of frameshifte gene have been published, they all have been associated with
mutations that are necessary for the inactivation of APC functioa. mild phenotype 9%13). No truncated polypeptides were
Nevertheless, the analysis of APC mutations indicates thdétected in the cells of patients in these families. Van derdtuijt
germline and somatic mutations are not alike. The distribution al. (1996) speculated that these 3-prime mutations represent null
somatic APC mutations has led to the discovery of a mutatiaileles and that the AAPC phenotype is the result of a dosage
cluster region (MCR) whereas germline mutations are scattereffect. Patients with such mutations make less than a critical
throughout in the first half of the coding regids). (Another  quantity of the normal gene product. Théaérder of this second
interesting observation come from the analysis of the frequenoggion of attenuated FAP could be assigned at codon 1597. It is
of 1 bp deletion (Tabl&). This observation, originally detected interesting to note that APC gene mutations in this region are
by Marshalkt al on a small number of patients, is now confirmedassociated with desmoid tumors and absent CHRPE. No correla-
with a larger serieglf. The origin of this difference is unknown, tion has been found between the occurrence of rare manifesta-
but it suggests that different mechanisms are involved in theiens of the disease (i.e. brain tumors, hepatoblastomas and
two different cell types. thyroid cancers) and specific APC mutations, suggesting the
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existence of environmental factors or the existence of modifyinghe software and the databases are freely available. They can be
genes responsible for the occurrence of these tumors. requested from T.Soussi (thierry.soussi@curie.fr) or C.Béroud

Recently, Lakert al (1997) described a novel mechanism for(béroud@ceylan.necker.fr). Ten formatted floppy disks are
predisposition to colorectal cancer involving a specific polynhecessary for sending the full version of the database and the
morphism in the APC genel4). The change converted the software. A solid support such as a Syquest cartridge (44 Mo, 88
sequence AAATAAAA to (A)8 at codon 1307 (11307K). RatherMo or 200 Mo), Jaz cartridge (1 Go) or a CD can also be handled.
than altering the function of the encoded protein, this poly- The APC database is also available on our Web site at the
morphism creates a small hypermutable region of the gerelowing address: http://perso.curie.fr/tsoussi . Data have been
leading to various mutational events around this positiorsaved as Microsoft Excel files and can be used either with a Mac
insertion or deletion of 1 bp, point mutation leading to a stopr an IBM. All databases are also available by mail (two
codon. They found the polymorphism in 6% of Ashkenazi Jewfrmatted floppy disks are necessary).
and[28% of Ashkenazim with a family history of CRC.

More than 700 somatic mutations have been reported to dateACKNOWLEDGEMENTS
different tumor types. Most of these mutations lead to truncation .
of the APC protein either by a nonsense mutation (34%) or biliS work was supported by grants from the Association de
frameshift mutation (62%). One exception has to be noted, t cherphe sur le Cancer,_ the ngug Nationale contre,le,Cancer
nature of the APC somatic mutations observed in hepatoblastoffigPMit€ national and Comité de Paris), the Mutuelle Générale de
was unusual, 9 of the 10 mutations were missense, with onlyl Fducation Nationale and the Fondation pour la Recherche

case featuring a frameshift mutation due to an inserigp ( Médicale.
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