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Microsatellite instability (MSI) and braf mutation in colorectal carcinomas

Daniel Lerda', Edith Illescas®, Jorge Labrador”

ABSTRACT: Background: approximately 15% of colorectal carcinomas (CRC) display high

microsatellite instability (MSI-H).

These originate when the DNA mismatchrepair system, known as the MMR system, is dysfunctional,
which results in the accumulation of mutations caused by DNA polymerase, like point mutations, deletions

and insertions.

Although they are heterogeneous, MSI-H colorectal carcinomas display different biological characteristics

when compared to stable or low MSI CRCs.

Purpose of the study: This study aims istoidentify molecular biomarkers that provide early prognostic

information.

Methods: in this research, the presence of MSI was determined using Bethesda panel, Multiplex Ligation-
dependent Probe Amplification (MLPA) to detect Mismatch-repair (MMR) and BRAF mutation in patients
with colorectal cancer, and its importance was acknowledged for patients with suspected hereditary
nonpolyposis colorectal cancer (HNPCC) or with suspected Lynch syndrome.

Results: MSI-H was detected in 4 of the 31 cases (12.9%).Genomic rearrangements were not detected
(loss or gain of genetic material) in the genes MLH1, MSH2, MSH6, PMS2 and in the 3’ region of
EPCAM through MLPA in patients presenting MSI-H.The BRAF V600E mutation test was positive in all

four patients with MSI-H.

Conclusions: In this research, the molecular markers IMS, MSH6, MLH1, MSH2, PMS2 and BRAF

allowed us to set the behavior to be followed.

Therefore, we consider that the implementation of molecular tests is important to determine whether we

are facing cases of sporadic CRC or Lynch syndrome.
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Introduction
In Argentina, colorectal cancer (CRC) has increased
its mortality rate by more than 100% in the past few

yearsl, which is, unfortunately, bringing us closer to
the developed countries where this disease is one of

the main three causes of cancer-related deaths”.

A higher incidence and late diagnosis (metastatic
stages) can partly explain this higher mortality
rate™”.

Over the past few years, great progress has been
made in the molecular characterization of CRC in
order to try to explain its aggressiveness. However,
there is little information as to the host’s response to
the tumor.
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From the molecular viewpoint, it has been

possible to characterize different development
paths of CRC such as microsatellite instability
(MSI), methylation (CIMP), and chromosomal

instability (CIN)>®.
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MSI is observed in approximately 15% of the
CRC cases, and it is a reflection of the cancer
cell’s incapability of correcting deletions-
insertions in DNA regions that are repetitive
(microsatellites), due to the absence of a DNA
repair system, which leads to the accumulation of
mutations caused by DNA polymerase, like point
mutations. Deletions and mutations occur mainly
in microsatellites; they are widely spread in our
genome and result in a decrease or increase of said
repetitive sequences’ size in cancer cells.

This change in microsatellites’ length is called
microsatellite instability (MSI). Thus, MSI is a
genetic fingerprint of the DNA repair system
dysfunction. For patients with CRC, having MSI-
H (High Microsatellite Instability) would relate to
better survival in 5 years compared to patients

who have microsatellite stable (MSS)7'9 tumors,
and it has a predictive value of resistance to

adjuvant therapy based on 5-fluorouracil * '
Even so, in both cases of sporadic and hereditary
cancer the MSI presents the same biology, and
therefore, the benefit of knowing the MSI status
would help in the treatment of the patient with
CRC. MSI has also been associated with favorable
prognosis, related to the high lymphocyte
infiltration that is observed in these tumors, which
indicates a degree of immune response against the

tumor' . Tumors with MSI frequently give rise to
a leukemoid reaction on the part of the host, in the
form of intraepithelial lymphocytosis
(INTRATUMORAL) orperitumoral lymphoid
reaction. Most intraepithelial or peritumoral
lymphocytes are of type T. To analyze the MSI,

Boland et al.”’ recommended the use of the
Bethesda panel, which consists in the analysis of
five microsatellite markers: three dinucleotide
repeats (D2S123, D5S346 and D17S250) and two
mononucleotide repeats (BAT25 y BAT26.)
Recent research has shown that certain checkpoint
inhibitors, called PD-1 or PD-L1 inhibitors, can be
effective against one type of MSI-H metastatic
colorectal cancer.
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The FDA has recently approved pembrolizumab to
treat MSI-H tumors. There are ongoing clinical
trials that seek to combine checkpoint inhibitors
with other drugs or treatments against cancer in
order to know whether they can be useful against

tumors that are not MSI- H'*.

The proto-oncogene B-RAF encodes a protein
belonging to the RAF family of serine/threonine
protein kinases which acts in the RAS-RAF-

MAPK pathway . Different mutations have been
described which activate B-RAF constitutively in
many cancers such as melanoma, thyroid cancer
and CRC.

These mutations allow for the phosphorylation and
activation of proteins MEK and ERK, which leads
to an increase in the transcription of various genes
that promote higher cell proliferation and

survival'’. In 5% to 15% of CRC cases, mutations
in the B-RAF genes have been informed, most of
them in exon 15, due to a change of glutamic acid

for valine in codon 600 of the protein (V600E)'°.
The objective of the present study is to identify
molecular biomarkers that provide early
prognostic information.

Materials and Methods

Patients 31 patients diagnosed with colorectal
cancer who attended CURF’s Oncology Service
have been studied under clinical criteria of
suspicion of genetic predisposition to colorectal
cancer (CRC.) between June 2016 and May 2017
and each patient signed an informed consent form
which had been approved previously by CURF's
Ethics Committee. Peripheral blood samples as
normal tissue and paraffin-embedded tumor
samples have been used. With the available data
from the patient clinical record, a database was
developed with the clinical-pathological
characteristics (Table 1).

DNA extraction from peripheral blood was carried
out using Promega’s WizardGenomic DNA
Purification Kit, following the manufacturer's
protocol. To the paraffin block sample, a cut was
made, stained with Hematoxylin-Eosin to confirm
via optical microscopy the presence of the tumor
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area, and from one to two unstained cuts to extract
genomic DNA. Genomic DNA extraction and
purification were carried out using a commercial
extraction kit (ReliaPrep FFPE g DNAMiniprep
System —Promega-), following the manufacturer's
protocol. After DNA isolation, concentration was
adjusted through a UV spectrophotometryat 100 -
200 ng/ul per sample (10 — 20 ng/reaction.) DNA
samples were stored at —20 °C.

Microsatellite Instability Analysis

Molecular detection in tumor tissue and peripheral
blood (normal tissue) of status - microsatellite
instability (MSI) and/or loss of heterozygosity
(LOH) with microsatellite panel of MMR genes -
mismatch repair - h MSH2- h MLH1-h PMSI1
(non-coding regions of the genome and repetitive
sequences) via PCR and sequencing recommended
by the American Joint Commission on Cancer —
The International Collaborative Group on HNPCC
and the HNPCC Cancer Study Group in Germany.
MSI analysis in colorectal tumors was carried out
using the following markers: BAT 25 4q (c KIT),
BAT 26 2p 16. 3 —21 (h MSH2), D5S346 5q 21-
22 (APC), D17S250 17q 11.2-12 (Mfd 15 CA)
BRCA 1, D2S123 2p 16 (h MSH2).

Each microsatellite marker was amplified through
PCR with specific fluorochrome primers
corresponding to the microsatellite panel of the
DNA mismatch repair genes (MMR) MSH2 y
MLHI1. Fragment analysis of the amplified
products was done using ABI Prism 310 Genetic
Analyzer, comparing peripheral blood (normal
tissue) with tumor tissue, verifying each
microsatellite’s profile.

Tumors presenting two or more unstable
microsatellites (varying in the number of alleles
and/or with alterations in the migration pattern)
are considered MSI-High tumors, tumors
presenting one unstable microsatellite are
considered MSI-Low tumors, and tumors
presenting all microsatellites in a normal state are
considered MSI-Stable' tumors (i.e. tumors with

two or more markers: MSI-H, and tumors with 1
marker: MSI-L, all WT markers are MSS.)
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MMR via MLPA Analysis

The following commercial kits have been used:
P072-C1 MSH6, P003-A2 MLH1/MSH2 and
P008-C1 PMS2 from MRC-Holland. Fragments
obtained were analyzed through automatic
sequencer. Genomic rearrangements, duplications
and deletions for genes MSH6, MLH1, MSH2 and
PMS?2 have been studied.

The analysis was carried out using the software
Coffalyser.

BRAF Analysis

The amplification of genomic DNA of exon 15 of
the BRAF gene (NCBI Ref. Seq. NG _007873.1)
was carried out through polymerase chain reaction
(PCR) using the pair of primers described by M.

Sensiet al."”.

To prove the sample’s integrity, simultaneous
detection of the constitutive gene K-RAS was
carried out. PCR amplification was done in a final
volume of 25 pl, using 2,5 pl of DNA, 200 uM of
each dNTPs, 0,5 U of GoTaq DNA Polymerase
(Promega), 5 ul bufferGoTaq 5x containing 1,5
mM of MgCI2 (Promega), 0,5 pl of MgCI2 and
0,16 uM of the forward and reverse primers.
Amplification conditions were the following: an
initial denaturation step at 94 °C for 5 minutes,
followed by 35 denaturation steps at 94 °C for 45
seconds, annealing at 58 °C for 45 seconds and a
45- second extension at 72 °C with a final
extension of 5 minutes at 72 °C.

The expected PCR product was verified through
agarose gel electrophoresis at 1.8% and
visualization in a UV transilluminator, isolating
the band of interest of 224 bp.

For the DNA fragment purification, the Extraction
Kit Wizard Sv Geland PCR Clean Up System
(Promega) was used. These quencing reaction of
the elution was done using Big Dye Terminator
v1.1 (Applied Biosystems), in both directions
separately and with the same primers employed in
PCR. The product was purified on Sephadex
columns (CentriSep Spin Columns —
PrincentonSeparations-), and the sequencing was
carried out in an ABI Prism 310 Genetic Analyser
(Applied Biosystems).
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Results

A total of 31 patients, 19 men, with a median age
of 62 years and 12 women with a median age of
58 years were analyzed. In men 8/31 (42.1%) had
the tumor located on the right side and 11/31
(57.9%) on the left side. Women 7/31 (58.3%) had
it on the right side and 5/31

(41.7%) on the left side. (Table 1).

MSI-H was detected in 4 of the 31 cases (12.9%),
one was younger than 50 and three were older than
50. D17S250 were unstable in 11/31 (35,5%),
D5S346 were unstable in 3/31 (9,7%), D2S123
were unstable in 2/31 (6,4%), BAT 25 and BAT
26 presented instability in 1/31 (3.2%) (Table 2).
Genomic rearrangements were not detected (loss
or gain of genetic material) in the genes MLH]1,
MSH2, MSH6, PMS?2 and in the 3’ region of
EPCAM through MLPA in patients presenting
MSI-H(Table 3).

The BRAF V600E mutation test was positive in
all four patients with MSI-H (Table 4).

Discussion

In this research, we have detected four patients
with MSI-H and V600OE mutation of the BRAF
gene. When MLPA was carried out to the MSH6,
MLH1, MSH2 and PMS2 genes in these patients,
to mark the difference between CRC and Lynch
syndrome, results were negative and, therefore,
these patients were diagnosed with sporadic CRC.
The IMS-high in sporadic CCR tumors, in this
work, showed a high response of intratumoral
infiltrate, and this should be due to the presence of
CD8 + 18- cytotoxic T lymphocytes' .

In addition, the mutation in the BRAF oncogene
(V600E) in these patients causes constitutive
activation of the EGFR pathway and consequently
an inefficient response to treatment with
cetuximab or panitumumab.

It should be noted that these patients have a

. . .22 .
intermediate prognosis™~ and a very poor survival

rate after relapse'”. On the other hand, one of our
job limitations was the short follow-up period and
the size of our study group.
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Conclusions

In this research, the molecular markers IMS,
MSH6, MLH1, MSH2, PMS2 and BRAF allowed
us to set the behavior to be followed. Thus, we
consider that the implementation of

molecular tests they provide us with early
prognostic information.
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Table 1. Clinical-pathological characteristics of patients with CRC analyzed

n (%) Man Women Total (n)
19613 %) | 12(38,7 %) | 31(100 %)
Age(medium- 62 (34-71) 578(26-77) | 60,4 (26-77)
min.max)
[ Location Right 8(42,1) 7(58.3) 15(48.4)
Left 11679 [s@Ln 16516
"Vascular invasion | Positive 9(47.4) 5(41,7) 14(45.2)
Negative 10(52,6) 7(58.3) 17(54.8)
' Lymphatic Positive 7(36.8) 4(33.3) 11(35.5)
mvasion
Negative 11(57.9) 8(66.7) 19(61.3)
NI 1(5.3) 0 13.2)
' Wall invasion PT 1-T2 4(21,05) 3(25) 7(22.,6)
PT3-T4 15(78.9) 9(75) 24(77.4)
" Stadium -1 9(47.4) 5(41,7) 14(45.2)
IV 10(52,6) 7(58,3) 17(54.8)
' Differentiation moderate 13(68,4) 9(75) 22(71)
| poor 6(31,6) 3(25) 9(29)
[Mucia Positive 5(26,3) 2(16,7) 7(22.,6)
| Negative 14(73.7) 10(833) 24(77.4)

MinMax: minimum — maximum; NI: uninformed
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Table 2. Microsatellite Instability

Bethesda panel microsatellite markers

Patients Age/Sex  BAT BAT D5S346 D175250 D2S123 Result
25 26

1 3-F S S S S S MSS

11 71-M S S S 1 S MSI-L
13 70-F S S S S S MSS
15 64 -M S S S S S MSS
17 57-M S S I S 1 MSI-H
* X %
+* *
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21 77-F S S S S S MSS

25 56-M S S S S S MSS

31 68 -F S S S I S MSI-L

CIN: Chromosomal Instability, LOH: Loss of Heterozygosity, S: Stable, |: Unstable, MSS:
Microsatellite Stable, MSI-L: low, MSI-H: high.

Table 3. Genomic Rearrangements through MLPA
Patients  Age/Sex  MLH1 MSH2 MSH6 PMS2 3

|é

17 57-M Negative  Negative  Negative  Negative  Negative

23 62 -M Negative  Negative  Negative  Negative  Negative
Table 4. BRAF V600E Mutation
Patients Age/Sex V600E B-RAF

17 57-M Mutated

23 62-M Mutated

Averr(’)*ejé B Copyright © 2015 by the Society of Averroes-EMJ All Rights Reserved.
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ABSTRACT: Background: approximately 15% of colorectal carcinomas (CRC) display high

microsatellite instability (MSI-H).

These originate when the DNA mismatchrepair system, known as the MMR system, is dysfunctional,
which results in the accumulation of mutations caused by DNA polymerase, like point mutations, deletions

and insertions.

Although they are heterogeneous, MSI-H colorectal carcinomas display different biological characteristics

when compared to stable or low MSI CRCs.

Purpose of the study: This study aims istoidentify molecular biomarkers that provide early prognostic

information.

Methods: in this research, the presence of MSI was determined using Bethesda panel, Multiplex Ligation-
dependent Probe Amplification (MLPA) to detect Mismatch-repair (MMR) and BRAF mutation in patients
with colorectal cancer, and its importance was acknowledged for patients with suspected hereditary
nonpolyposis colorectal cancer (HNPCC) or with suspected Lynch syndrome.

Results: MSI-H was detected in 4 of the 31 cases (12.9%).Genomic rearrangements were not detected
(loss or gain of genetic material) in the genes MLH1, MSH2, MSH6, PMS2 and in the 3’ region of
EPCAM through MLPA in patients presenting MSI-H.The BRAF V600E mutation test was positive in all

four patients with MSI-H.

Conclusions: In this research, the molecular markers IMS, MSH6, MLH1, MSH2, PMS2 and BRAF

allowed us to set the behavior to be followed.

Therefore, we consider that the implementation of molecular tests is important to determine whether we

are facing cases of sporadic CRC or Lynch syndrome.

Key Words: colorectal carcinoma, microsatellite instability, mismatch-repair, BRAF
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In Argentina, colorectal cancer (CRC) has increased
its mortality rate by more than 100% in the past few

yearsl, which is, unfortunately, bringing us closer to
the developed countries where this disease is one of

the main three causes of cancer-related deaths”.

A higher incidence and late diagnosis (metastatic
stages) can partly explain this higher mortality
rate™”.

Over the past few years, great progress has been
made in the molecular characterization of CRC in
order to try to explain its aggressiveness. However,
there is little information as to the host’s response to
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MSI is observed in approximately 15% of the
CRC cases, and it is a reflection of the cancer
cell’s incapability of correcting deletions-
insertions in DNA regions that are repetitive
(microsatellites), due to the absence of a DNA
repair system, which leads to the accumulation of
mutations caused by DNA polymerase, like point
mutations. Deletions and mutations occur mainly
in microsatellites; they are widely spread in our
genome and result in a decrease or increase of said
repetitive sequences’ size in cancer cells.

This change in microsatellites’ length is called
microsatellite instability (MSI). Thus, MSI is a
genetic fingerprint of the DNA repair system
dysfunction. For patients with CRC, having MSI-
H (High Microsatellite Instability) would relate to
better survival in 5 years compared to patients

who have microsatellite stable (MSS)7'9 tumors,
and it has a predictive value of resistance to

adjuvant therapy based on 5-fluorouracil * '
Even so, in both cases of sporadic and hereditary
cancer the MSI presents the same biology, and
therefore, the benefit of knowing the MSI status
would help in the treatment of the patient with
CRC. MSI has also been associated with favorable
prognosis, related to the high lymphocyte
infiltration that is observed in these tumors, which
indicates a degree of immune response against the

tumor' . Tumors with MSI frequently give rise to
a leukemoid reaction on the part of the host, in the
form of intraepithelial lymphocytosis
(INTRATUMORAL) orperitumoral lymphoid
reaction. Most intraepithelial or peritumoral
lymphocytes are of type T. To analyze the MSI,

Boland et al.”’ recommended the use of the
Bethesda panel, which consists in the analysis of
five microsatellite markers: three dinucleotide
repeats (D2S123, D5S346 and D17S250) and two
mononucleotide repeats (BAT25 y BAT26.)
Recent research has shown that certain checkpoint
inhibitors, called PD-1 or PD-L1 inhibitors, can be
effective against one type of MSI-H metastatic
colorectal cancer.
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The FDA has recently approved pembrolizumab to
treat MSI-H tumors. There are ongoing clinical
trials that seek to combine checkpoint inhibitors
with other drugs or treatments against cancer in
order to know whether they can be useful against

tumors that are not MSI- H'*.

The proto-oncogene B-RAF encodes a protein
belonging to the RAF family of serine/threonine
protein kinases which acts in the RAS-RAF-

MAPK pathway . Different mutations have been
described which activate B-RAF constitutively in
many cancers such as melanoma, thyroid cancer
and CRC.

These mutations allow for the phosphorylation and
activation of proteins MEK and ERK, which leads
to an increase in the transcription of various genes
that promote higher cell proliferation and

survival'’. In 5% to 15% of CRC cases, mutations
in the B-RAF genes have been informed, most of
them in exon 15, due to a change of glutamic acid

for valine in codon 600 of the protein (V600E)'°.
The objective of the present study is to identify
molecular biomarkers that provide early
prognostic information.

Materials and Methods

Patients 31 patients diagnosed with colorectal
cancer who attended CURF’s Oncology Service
have been studied under clinical criteria of
suspicion of genetic predisposition to colorectal
cancer (CRC.) between June 2016 and May 2017
and each patient signed an informed consent form
which had been approved previously by CURF's
Ethics Committee. Peripheral blood samples as
normal tissue and paraffin-embedded tumor
samples have been used. With the available data
from the patient clinical record, a database was
developed with the clinical-pathological
characteristics (Table 1).

DNA extraction from peripheral blood was carried
out using Promega’s WizardGenomic DNA
Purification Kit, following the manufacturer's
protocol. To the paraffin block sample, a cut was
made, stained with Hematoxylin-Eosin to confirm
via optical microscopy the presence of the tumor
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area, and from one to two unstained cuts to extract
genomic DNA. Genomic DNA extraction and
purification were carried out using a commercial
extraction kit (ReliaPrep FFPE g DNAMiniprep
System —Promega-), following the manufacturer's
protocol. After DNA isolation, concentration was
adjusted through a UV spectrophotometryat 100 -
200 ng/ul per sample (10 — 20 ng/reaction.) DNA
samples were stored at —20 °C.

Microsatellite Instability Analysis

Molecular detection in tumor tissue and peripheral
blood (normal tissue) of status - microsatellite
instability (MSI) and/or loss of heterozygosity
(LOH) with microsatellite panel of MMR genes -
mismatch repair - h MSH2- h MLH1-h PMSI1
(non-coding regions of the genome and repetitive
sequences) via PCR and sequencing recommended
by the American Joint Commission on Cancer —
The International Collaborative Group on HNPCC
and the HNPCC Cancer Study Group in Germany.
MSI analysis in colorectal tumors was carried out
using the following markers: BAT 25 4q (c KIT),
BAT 26 2p 16. 3 —21 (h MSH2), D5S346 5q 21-
22 (APC), D17S250 17q 11.2-12 (Mfd 15 CA)
BRCA 1, D2S123 2p 16 (h MSH2).

Each microsatellite marker was amplified through
PCR with specific fluorochrome primers
corresponding to the microsatellite panel of the
DNA mismatch repair genes (MMR) MSH2 y
MLHI1. Fragment analysis of the amplified
products was done using ABI Prism 310 Genetic
Analyzer, comparing peripheral blood (normal
tissue) with tumor tissue, verifying each
microsatellite’s profile.

Tumors presenting two or more unstable
microsatellites (varying in the number of alleles
and/or with alterations in the migration pattern)
are considered MSI-High tumors, tumors
presenting one unstable microsatellite are
considered MSI-Low tumors, and tumors
presenting all microsatellites in a normal state are
considered MSI-Stable' tumors (i.e. tumors with

two or more markers: MSI-H, and tumors with 1
marker: MSI-L, all WT markers are MSS.)
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MMR via MLPA Analysis

The following commercial kits have been used:
P072-C1 MSH6, P003-A2 MLH1/MSH2 and
P008-C1 PMS2 from MRC-Holland. Fragments
obtained were analyzed through automatic
sequencer. Genomic rearrangements, duplications
and deletions for genes MSH6, MLH1, MSH2 and
PMS?2 have been studied.

The analysis was carried out using the software
Coffalyser.

BRAF Analysis

The amplification of genomic DNA of exon 15 of
the BRAF gene (NCBI Ref. Seq. NG _007873.1)
was carried out through polymerase chain reaction
(PCR) using the pair of primers described by M.

Sensiet al."”.

To prove the sample’s integrity, simultaneous
detection of the constitutive gene K-RAS was
carried out. PCR amplification was done in a final
volume of 25 pl, using 2,5 pl of DNA, 200 uM of
each dNTPs, 0,5 U of GoTaq DNA Polymerase
(Promega), 5 ul bufferGoTaq 5x containing 1,5
mM of MgCI2 (Promega), 0,5 pl of MgCI2 and
0,16 uM of the forward and reverse primers.
Amplification conditions were the following: an
initial denaturation step at 94 °C for 5 minutes,
followed by 35 denaturation steps at 94 °C for 45
seconds, annealing at 58 °C for 45 seconds and a
45- second extension at 72 °C with a final
extension of 5 minutes at 72 °C.

The expected PCR product was verified through
agarose gel electrophoresis at 1.8% and
visualization in a UV transilluminator, isolating
the band of interest of 224 bp.

For the DNA fragment purification, the Extraction
Kit Wizard Sv Geland PCR Clean Up System
(Promega) was used. These quencing reaction of
the elution was done using Big Dye Terminator
v1.1 (Applied Biosystems), in both directions
separately and with the same primers employed in
PCR. The product was purified on Sephadex
columns (CentriSep Spin Columns —
PrincentonSeparations-), and the sequencing was
carried out in an ABI Prism 310 Genetic Analyser
(Applied Biosystems).
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Results

A total of 31 patients, 19 men, with a median age
of 62 years and 12 women with a median age of
58 years were analyzed. In men 8/31 (42.1%) had
the tumor located on the right side and 11/31
(57.9%) on the left side. Women 7/31 (58.3%) had
it on the right side and 5/31

(41.7%) on the left side. (Table 1).

MSI-H was detected in 4 of the 31 cases (12.9%),
one was younger than 50 and three were older than
50. D17S250 were unstable in 11/31 (35,5%),
D5S346 were unstable in 3/31 (9,7%), D2S123
were unstable in 2/31 (6,4%), BAT 25 and BAT
26 presented instability in 1/31 (3.2%) (Table 2).
Genomic rearrangements were not detected (loss
or gain of genetic material) in the genes MLH]1,
MSH2, MSH6, PMS?2 and in the 3’ region of
EPCAM through MLPA in patients presenting
MSI-H(Table 3).

The BRAF V600E mutation test was positive in
all four patients with MSI-H (Table 4).

Discussion

In this research, we have detected four patients
with MSI-H and V600OE mutation of the BRAF
gene. When MLPA was carried out to the MSH6,
MLH1, MSH2 and PMS2 genes in these patients,
to mark the difference between CRC and Lynch
syndrome, results were negative and, therefore,
these patients were diagnosed with sporadic CRC.
The IMS-high in sporadic CCR tumors, in this
work, showed a high response of intratumoral
infiltrate, and this should be due to the presence of
CD8 + 18- cytotoxic T lymphocytes' .

In addition, the mutation in the BRAF oncogene
(V600E) in these patients causes constitutive
activation of the EGFR pathway and consequently
an inefficient response to treatment with
cetuximab or panitumumab.

It should be noted that these patients have a

. . .22 .
intermediate prognosis™~ and a very poor survival

rate after relapse'”. On the other hand, one of our
job limitations was the short follow-up period and
the size of our study group.
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Conclusions

In this research, the molecular markers IMS,
MSH6, MLH1, MSH2, PMS2 and BRAF allowed
us to set the behavior to be followed. Thus, we
consider that the implementation of

molecular tests they provide us with early
prognostic information.
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Table 1. Clinical-pathological characteristics of patients with CRC analyzed

n (%) Man Women Total (n)
19613 %) | 12(38,7 %) | 31(100 %)
Age(medium- 62 (34-71) 578(26-77) | 60,4 (26-77)
min.max)
[ Location Right 8(42,1) 7(58.3) 15(48.4)
Left 11679 [s@Ln 16516
"Vascular invasion | Positive 9(47.4) 5(41,7) 14(45.2)
Negative 10(52,6) 7(58.3) 17(54.8)
' Lymphatic Positive 7(36.8) 4(33.3) 11(35.5)
mvasion
Negative 11(57.9) 8(66.7) 19(61.3)
NI 1(5.3) 0 13.2)
' Wall invasion PT 1-T2 4(21,05) 3(25) 7(22.,6)
PT3-T4 15(78.9) 9(75) 24(77.4)
" Stadium -1 9(47.4) 5(41,7) 14(45.2)
IV 10(52,6) 7(58,3) 17(54.8)
' Differentiation moderate 13(68,4) 9(75) 22(71)
| poor 6(31,6) 3(25) 9(29)
[Mucia Positive 5(26,3) 2(16,7) 7(22.,6)
| Negative 14(73.7) 10(833) 24(77.4)

MinMax: minimum — maximum; NI: uninformed
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Table 2. Microsatellite Instability

Bethesda panel microsatellite markers

Patients Age/Sex  BAT BAT D5S346 D175250 D2S123 Result
25 26

1 3-F S S S S S MSS

11 71-M S S S 1 S MSI-L
13 70-F S S S S S MSS
15 64 -M S S S S S MSS
17 57-M S S I S 1 MSI-H
* X %
+* *
Averroes -
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21 77-F S S S S S MSS

25 56-M S S S S S MSS

31 68 -F S S S I S MSI-L

CIN: Chromosomal Instability, LOH: Loss of Heterozygosity, S: Stable, |: Unstable, MSS:
Microsatellite Stable, MSI-L: low, MSI-H: high.

Table 3. Genomic Rearrangements through MLPA
Patients  Age/Sex  MLH1 MSH2 MSH6 PMS2 3

|é

17 57-M Negative  Negative  Negative  Negative  Negative

23 62 -M Negative  Negative  Negative  Negative  Negative
Table 4. BRAF V600E Mutation
Patients Age/Sex V600E B-RAF

17 57-M Mutated

23 62-M Mutated

Averr(’)*ejé B Copyright © 2015 by the Society of Averroes-EMJ All Rights Reserved.
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