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Summary The determination of microsatellite instability (MSI) is an important step in the identification of

familial colorectal cancer such as hereditary nonpolyposis colon cancer. It could also be of interest in the

therapeutic management of sporadic cancer. International criteria for the determination of MSI have been

published, recommending the use of microdissection. The aim of this work was to evaluate the impact of

contaminant normal DNA in tumor samples for MSI assessment in colorectal cancer using a

microdissection technique. We performed a comparative analysis of the microsatellite status between

total DNA (DNA extracted from whole tumor samples) and microdissected DNA in 3 different regions

from 23 cases of colorectal cancer. Six microsatellites were amplified using fluorescent polymerase chain

reaction. We analyzed 9 cases withMSI and 14 cases without instability, with similar results between total

DNA and microdissected DNA. Moreover, within a same tumor, the MSI phenotype was observed

regardless of the region analyzed. Thus, this work shows the reproducibility of the MSI phenotype

throughout a tumor. However, we observed a regional heterogeneity of the MSI profile, consisting of

variations in the number and the size of unstable alleles within different regions. This result reflects the

genetic heterogeneity of colorectal cancer with MSI. In the 14 cases without instability, we observed an

increase of more than 60% in the loss of heterozygosity detection rate after microdissection. Thus, this

work confirms the contribution of microdissection for loss of heterozygosity assessment.

D 2006 Elsevier Inc. All rights reserved.

1. Introduction

Two main genetic pathways leading to colorectal

carcinoma can be distinguished [1]. The most common

pathway is characterized by the sequential inactivation of a

series of tumor suppressor genes, such as APC, p53, and

DCC. These tumors present with chromosomal instability
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with frequent allelic losses. The second genetic pathway is

involved in the development of tumors in patients with

hereditary non polyposis colon cancer (HNPCC) and in

approximately 15% of sporadic colorectal cancers [2,3].

These tumors are much more susceptible to accumulate

mutations. This phenomenon has been described as a

mutator phenotype. This phenotype is particularly apparent

in the microsatellite sequences and is termed microsatellite

instability (MSI). Microsatellite instability is a consequence

of the inactivation of the DNA mismatch repair system

genes required for the correction of DNA mismatches that

occur during replication [4-6].

In HNPCC, MSI is associated with germline mutations of

DNA mismatch repair genes, mainly hMLH1 and hMSH2.

Conversely, DNA mismatch repair gene mutations are rare

in sporadic colorectal carcinoma, and MSI is caused mainly

by promotor hypermethylation of the hMLH1 gene [7,8].

Several studies suggest that patients with MSI colorectal

carcinomas have a better overall survival rate than patients

with microsatellite stable (MSS) tumors and may have a

different sensitivity to chemotherapeutic drugs [9-12]. The

search for MSI is important to identify patients with

HNPCC for genetic counseling and prevention. In addition,

it may become equally important to recognize sporadic MSI

tumors for therapeutic management.

Microsatellite instability detection using a panel of

microsatellite markers is the gold standard method to

establish a mutator phenotype. This method requires the

comparative analysis of microsatellite sequences between

tumor and normal DNA. Usually, a large sample from the

resected tumor is analyzed. Despite careful macroscopic

sampling protocols, tumoral tissue is always contaminated

with normal cells from the stroma. Analysis of tumor-

specific genomic alterations could be compromised by the

presence of normal cells. Microdissection, controlled by

microscopic examination, allows for the selective sam-

pling of tumor cells. Moreover, recent studies suggest a

molecular heterogeneity in tumors that could modify MSI

detection [13-15]. Thus, microdissection seems to be the

choice method for testing variations in genomic alterations

within a tumor.

The aim of this study was to evaluate by microdissection

the impact of normal cells and of tumoral heterogeneity in

diagnosis of MSI. We compared the detection of MSI in

DNA extracted from large tumor fragments with DNA

extracted from microdissected tumor cells. In each MSI-

positive tumor, different regions were microdissected to

investigate the heterogeneity of MSI. The results of micro-

satellite analysis were also compared with the expression of

hMLH1 and hMSH2 performed by immunohistochemistry.

Table 1 Comparative analysis of microsatellite status between total DNA and microdissected DNA

Case BAT 26 total/

microdissected

DNA

BAT 25 total/

microdissected

DNA

BAT 40 total/

microdissected

DNA

D2S123 total/

microdissected

DNA

D17S250 total/

microdissected

DNA

D18S58 total/

microdissected

DNA

MSI total/

microdissected

DNA

Tumor

cellsa (%)

19 S/S S/S S/S S/S S/S S/S �/� 75

34 S/S S/S S/S S/S S/S S/S �/� 90

39 S/S S/S S/S S/S S/S S/S �/� 70

50 S/S S/S S/S S/S S/S S/S �/� 40

51 S/S S/S S/S S/S S/S S/S �/� 65

55 S/S S/S S/S S/S S/S S/S �/� 40

58 S/S S/S S/S S/S S/S S/S �/� 75

59 S/S S/S S/S S/S S/S S/S �/� 90

66 S/S S/S S/S S/S S/S S/S �/� 85

72 S/S S/S S/S S/S S/S S/S �/� 75

73 S/S S/S S/S S/S S/S S/S �/� 90

75 S/S S/S S/S S/S S/S S/S �/� 65

84 S/S S/S S/S S/S S/S S/S �/� 45

90 S/S S/S S/S S/S S/S S/S �/� 20

57 U/U U/U U/U U/U U/U U/U +/+ 85

65 U/U U/U U/U U/U U/U U/U +/+ 85

103 U/U U/U U/U U/U U/U U/U +/+ 40

60 U/U U/U U/U U/U U/U U/U +/+ 60

64 U/U U/U U/U U/U U/U U/U +/+ 80

109 U/U U/U U/U U/U U/U U/U +/+ 100

122 U/U U/U U/U U/U U/U U/U +/+ 80

130 U/U U/U U/U U/U U/U U/U +/+ 75

132 U/U U/U U/U U/U U/U U/U +/+ 80

S, stable microsatellite; U, unstable microsatellite.
a Percentage of tumor cells in the sample for total DNA extraction as estimated on microscopic examination.
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