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Status of mismatch repair genes APMSH2 and
hMSHG6 in colorectal cancer in Saudi patients: an

immunohistochemical analysis
H. Alkhalidi" and H. Kfoury’
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ABSTRACT This study aimed to identify the status of 2 major microsatellite instability markers (repair genes
hMSH?2 and hMSH6) in colorectal cancer cases operated at King Khalid University Hospital, Riyadh, Saudi Arabia
between 2007 and 2009. Immunohistochemical study of microsatellite instability was done with antibodies
to hMSH2 and hMSH6. A total of 32 blocks were analysed from patients aged 16-83 years (median 56 years);
14 blocks (43.8%) were from resections and 18 (56.2%) were from biopsies. An adenomatous component was
present in 4 (12.5%) blocks. The colonic carcinoma, the adenomas and the normal tissue showed strong nuclear
reactivity to A(MSHZ2 and hMSH6 in 96.9% of the cases. The rate of loss of expression was 3.1%. The rate of mutation
in our sampled population was low and matched the rate reported in the literature from industrialized countries.
Further studies are needed to confirm the use of these markers in the diagnosis of colorectal cancer.

Statut des genes d'appariement et de réparation AMSH2 et hMSH6 chez des patients saoudiens atteints d'un
cancer colorectal : analyse immunohistochimique

RESUME La présente étude visait a identifier le statut de deux marqueurs principaux de l'instabilité des
microsatellites (genes de réparation hMMSH2 et hMSH6) dans des cas de cancers colorectaux opérés a I'hopital
universitaire King Khalid de Riyad (Arabie saoudite) entre 2007 et 2009. L'étude immunohistochimique de
I'instabilité des microsatellites a été conduite avec des anticorps des genes AMSH2 et hAMSH6. Au total, 32 blocs ont
été analysés chez des patients agés de 16 a 83 ans (age médian 56 ans) ; 14 blocs (43,8 %) provenaient de résections
et 18 (56,2 %) de biopsies. Une composante adénomateuse était présente dans 4 blocs (12,5 %). Le carcinome du
colon, les adénomes et les tissus normaux présentaient une forte réactivité nucléaire aux genes hAMSH2 et hMSH6
dans 96,9 % des cas. Le taux de perte d'expression était de 3,1 %. Le taux de mutation dans la population de
notre échantillon était faible et correspondait au taux connu dans la littérature des pays industrialisés. Des études
supplémentaires sont nécessaires pour confirmer |'utilisation de ces marqueurs dans le diagnostic du cancer
colorectal.
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Introduction

Colorectal cancer, the third most com-
mon cancer in the world [1], is rare
before the age of 40 years and shows a
significant age-specific increase in in-
cidence beyond 50 years [2]. Genetics
may play arole in up to 30% of cases [3].
Most hereditary colorectal cancers are
attributable to 2 recognized syndromes:
familial adenomatous polyposis and
hereditary non-polyposis colorectal
cancer syndrome (HNPCC). HNPCC
accounts for the bulk of familial colo-
rectal cancers [4,5] and is known to
arise due to mutations in DNA mis-
match repair genes [6].

Mismatch repair proteins correct
the insertion and deletion mutations
that occur when DNA is copied be-
fore cell division. Inactivation of one of
the mismatch repair genes (hMLH],
hMSH2, hPMS1, hPMS2, GTBP/
hMSH®6) is responsible for the micro-
satellite instability or replication error
seen in more than 90% of HNPCC
cases and 15% of sporadic colorectal
cancers [7]. The Bethesda guidelines
recommend screening for micro-
satellite instability or mismatch repair
protein immunohistochemistry in pa-
tients aged less than S0 years who are
genetically predisposed to colorectal
cancer [8]. If mismatch repair defects
are found, these patients can then be
appropriately counselled and further
tested for specific gene mutations [6].

In Saudi Arabia, 2 studies found
varying percentages from 7% to 37%
of patients with colorectal cancer were
younger than S0 years of age [9,10]
and showed a more aggressive course
in comparison with data from an in-
dustrialized country population (New
Zealand) [11]. Furthermore, another
2 studies from Saudi Arabia explored
microsatellite instability using immu-
nohistochemical stains for hMSH2
and hMLH]1 and showed a high preva-
lence of mismatch gene expression loss
among Saudis in comparison with that
in more developed countries [12,13].

As there may be a hidden familial
risk for colorectal cancer, there is a
case to be made for a mass screening
programme, preferably for individuals
aged less than 50 years old. This study
was therefore conducted to identify
the status of 2 major microsatellite in-
stability markers (repair genes hMSH2
and hMSHG6) in colorectal cancer
cases operated at our institution over

a 3-year period.

Tissue blocks of 32 different patients
with colorectal cancer operated at the
King Khalid University Hospital, King
Saud University, Riyadh, Saudi Arabia
between 2007 and 2009 were retrieved
and analysed. Patients’ demographic

characteristics including age and sex, the
site/s and the type of colorectal cancer
were recorded.

Immunohistochemical study of the
microsatellite instability was done with
antibodies to hMSH2 and hMSH6.
Immunohistochemical staining was
performed using 4-mm sections of
formalin-fixed, parafin-embedded
tissue, which were mounted on capil-
lary gap microscope slides (DAKO
ChemMate, A/S BioTek Solutions)
and dried at room temperature over-
night followed by 1-2 h at 60 °C. The
tissue sections were deparaffinized
and rehydrated. Antigen retrieval was
achieved by microwave treatment in
1 mM EDTA, pH 9.0, at 900 W for 8
minutes followed by 15 min at 350 W.
The slides were then allowed to cool
for at least 20 min in the EDTA solu-
tion. Primary antibodies were mouse
monoclonal IgG antibodies to hMSH2
(clone 25D12, dilution 1:50, Novo-
castra/Leica) and hMSHG6 (clone 44,
dilution 1:10, ABCAM).

Staining was performed in an
automated immunostainer (Bond-
max, Leica/ Novocastra), according
to the manufacturer’s instructions.

DAKO ChemMate kit peroxidase/3,

30-diaminobenzidine was used for
hMSH2 and DAKO Envision TM/
HRP rabbit/mouse for hMSH6, with
rabbit anti-mouse IgG, dilution 1:400,
as a link to amplify between the pri-
mary antibody and the Envision step.
Diaminobenzidine was used as a chro-
mogen. The sections were counter-
stained with haematoxylin, dehydrated
in ascending concentrations of alcohol
to xylene and mounted. The Bond
polymer refine detection kit was used

(catalogue no. DS9800).

Loss of expression of the respec-
tive mismatch repair genes protein
was defined as absence of nuclear
staining in the tumour cells, and nor-
mal nuclear staining in lymphocytes
and normal epithelial or stromal cells
was required serving as internal con-
trol. The expression was classified by
2 pathologists as present, absent or
non-evaluable without grading of the
staining intensity.

The median age of the patients was
56 years (range 16-83 years); 20
(62.5%) were males and 12 (37.5%)
were females (male to female ratio
1.67:1). Of the 32 blocks 14 (43.8%)

were from resection specimens and

18 (56.2%) were from tissue biopsies.
The site of samples was 13 (40.6%)
from the rectum, 10 (32.3%) from
the sigmoid, 2 (6.3%) from the rec-
tosigmoid, 2 (6.3%) from the hepatic
flexure, 2 (6.3%) from the caecum, 1
(3.1%) from the ascending colon, 1
(3.1%) from the transverse colon and
1 (3.1%) from the descending colon.
Normal colonic tissue was present
in all the blocks except in 2 cases. An
adenomatous component was present
in4 (12.5%) blocks (Table 1).

The colonic carcinoma, the ad-
enomas, and the normal tissue showed
strong nuclear reactivity to hMSH?2
and hMSHG in all the cases, except in
1 case where expression was lost in the
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Table TImmunohistochemistry of 32 tissue blocks from patients with colorectal cancer

Source/location No.

Normal tissue

Rectum 13 13 (100)
Sigmoid 10 10 (100)
Cecum 2 2(100)
Hepatic flexure 2 2(100)
Rectosigmoid 2 2(100)
Ascending colon 1 1(100)
Descending colon 1 1(100)
Transverse colon 1 1(100)
Total 32 32(100)

Strong nuclear reactivity to :

hMSH2 hMSH6

Adenoma Colorectal Normal tissue Adenoma Colorectal
cancer cancer

2(100) 12(92.3) 13 (100) 2(100) 12(92.3)
2(100) 10 (100) 10 (100) 2(100) 10 (100)
-() 2(100) 2 (100) -() 2(100)
-() 2(100) 2 (100) -() 2(100)
-() 2(100) 2(100) -() 2(100)
-() 1(100) 1(100) -() 1(100)
-() 1(100) 1(100) -() 1(100)
-() 1(100) 1(100) -() 1(100)

4(100) 31(96.9) 32(100) 4(100) 31(96.9)

Values are numbers (percentages).

carcinoma but was present in the nor-
mal adjacent tissue (Figure 1). The rate
of loss was 3.1% (1/32).

Discussion

In our study, 31 out of 32 of the cases
were normal for tMSH2 and hMSH6

and in 1 case expression was lost in

the carcinoma and was seen in the
normal adjacent tissue. This finding is
different from the 2 previous studies
on Saudi patients published in 2005

and 2007, which showed an increased
rate of mutation in these repair genes
[12,13].

Our study showed a low preva-
lence of mismatch repair genes using
the above mentioned 2 markers. There
was a strong nuclear reactivity to both
hMSH2 and hMSH6 (92.3% to 100%)
in all biopsied areas, which is similar
to the findings in developed country
populations [14,15]. This may be at-
tributed to the fact that since this is a
general community hospital, it accepts

all types of patients with colorectal

carcinoma, thus eliminating selection
bias. Furthermore, 80%—90% of muta-
tions in hMSH?2 are specific for Lynch
syndrome patients; however around
10% of hMSH?2 are not, and these are
found in families with atypical HP-
NCC or extracolonic carcinomas
[16]. h(MLH]I function is context-
dependent in low-stress colorectal
cancers, and its effect on cell numbers
is limited [ 15]. Most low-level micros-
atellite instability in colorectal cancers
can be explained without requiring
an elevated loss of expression during

Figure 1 Immunostain of mismatch repair genes: hAMSH2 positive (A), h(MSH6 positive (B), h(MSH2 negative (C), hMSH6
negative (D) foci of colorectal cancer (x100)




e el el
e ol sl

neoplastic development, and hence
there is little evidence for a discrete
microsatellite instability group of can-
cers [17]. Nevertheless, our results

remain inconclusive because we had
only 32 patients. The differences
between our findings and previous
studies, particularly those conducted

among Saudi Arabians, should be fur-
ther investigated using all 4 markers
on a larger sample. Genetic testing on
a similar sample is needed.
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