








located in their majority in the proximal colon, and with a ten-
dency to present more often in women.10 36

SSAs are highlighted by the presence of BRAF point mutation
(V600E), leading to enhanced signalling through MEK and
ERK. Rustgi proposed that BRAF is a driver of the serrated
pathway.38 There is strong evidence that SSAs harbouring BRAF
mutations are the likely precursors of the subgroup of CRCs

that show MSI-H and/or CIMP.35 Studies from Western coun-
tries reported a high prevalence of BRAF mutation in serrated
polyps of the colorectum.35 39 40 Spring and colleagues found
BRAF mutation in 78% of SSAs, 70% of MVHPs and 66% of
TSAs.35 Kambara reported that BRAF mutation was present in
75% of SSAs and 19% of classical HPs.40 By contrast, the
present study detected a very low frequency of BRAF mutation

Figure 2 Representative
immunohistochemical analysis of
adenomatous polyposis coli (APC) and
β-catenin in the right hyperplastic
polyp (RHP) and sessile serrated
adenoma (SSA). Strong expressions of
APC and nuclear staining of β-catenin
were seen in RHP and SSA. 200×
magnification.

Figure 3 Representative
immunohistochemical staining patterns
for adenomatous polyposis coli (APC)
and β-catenin in left hyperplastic polyp
(LHP), traditional adenoma (TA) and
colorectal cancer (CRC). The expression
of APC was strong in LHP, but week or
absent in TA and CRC. Membranous
expression of β-catenin was noted in
LHP, and cytoplasmic and nuclear
staining of β-catenin in TA and CRC.
200× magnification.
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Figure 4 Representative examples of methylation-specific PCR analysis for adenomatous polyposis coli promoter 1A in eight types of colorectal
tissues. L, marker; U, unmethylated; M, methylated.

Figure 5 (A) Schematic map of adenomatous polyposis coli (APC) promoter 1A regions. CpG sites are indicated by vertical ticks on the expanded
axis. Each vertical line represents a single CpG site. The arrow indicates the putative transcription initiation site. Thick bars indicate the location of
regions amplified by methylation-specific PCR (MSP) and bisulfite sequencing PCR (BSP) primers. (B) Methylation status of CpG dinucleotides in APC
promoter 1A region in a sessile serrated adenoma (SSA) and a right hyperplastic polyp (RHP). Each circle indicates a CpG site in the primary DNA
sequence, and each line of circles represents the analysis of a single cloned allele. CpG sites are marked as circles and drawn to accurately reflect
CpG density of the region. Filled (black) circles correspond to methylated Cs, and unfilled (white) circles correspond to unmethylated Cs. (C) Bisulfite
sequencing results of inset in (B).
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in serrated polyps (7.1% of RHPs, 14.3% of SSAs and none of
LHPs). This finding may suggest that BRAF mutation is not an
important molecular feature of serrated neoplasia pathway in a
subset of the Chinese population as in Western patients. The
low frequency of BRAF mutation in serrated polyps of the
Chinese patients may also partially explain the low prevalence
of SSAs in the present study.

The activation of Wnt signalling, typically through APC muta-
tions, plays an important role in the adenoma–carcinoma
sequence, which accounts for upwards of two-thirds of all
CRCs.41 A potential role of Wnt signalling in the progression of
serrated polyps is more controversial. Recently, increasing evi-
dences, including our previous study, supported a critical role of
Wnt signalling in serrated polyps.21 27 42 The present study also
found cytoplasmic or nuclear staining of β-catenin in part of
RHPs and SSAs, also indicating the activation of Wnt signalling
in a subset of right serrated polyps.

Previous studies showed that gene mutations, including APC
and β-catenin, may not be the main reason for Wnt signalling
activation in serrated neoplasia pathway.22 23 DNA methylation,
involving APC, SFRPs and mutated in colorectal cancer (MCC),
may bridge the mutational gap of APC or β-catenin for activat-
ing Wnt signalling in serrated polyps of the colorectum.18 42

Our previous study found that Wnt signalling was activated in a
subset of TSAs by hypermethylation of APC promoter instead
of mutations involving APC and β-catenin.27 However, the
present study revealed that APC mutations were frequent in the
SSAs and RHPs. Furthermore, APC promoter 1A was hypo-
methylated in these right serrated polyps. These findings suggest
that APC mutation, instead of supposed promoter methylation
of APC gene, is likely the main reason for Wnt signalling activa-
tion in right serrated polyps, at least in a subset of the Chinese
patients.

Take home messages

▸ There is a low prevalence of sessile serrated adenomas in
the Chinese population compared with that in the Western
population.

▸ BRAF mutation is not a frequent event in right colon
serrated polyps in a subset of the Chinese population.

▸ Wnt signalling pathway is activated in a subset of right
colon serrated polyps.

▸ Adenomatous polyposis coli mutation, instead of promoter
methylation, is the main cause of Wnt signalling activation
in right colon serrated polyps.
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