University of Mosul
College of Medicine

Identification of KRAS Mutation in Colorectal
Cancer :Molecular Study

A Thesis
Submitted to Council of the College of Medicine at the University
of Mosul
In Partial Fulfillment of The Requirement for The Degree of The

Master of science in Pathology

By
Sarraa Ahmad Qahtan Abduljalil Beg

Supervised by
Lec .Dr. Zahraa Marwan Alomar

M.B.Ch.B,MSc.Pathology,
Ph.D. Pathology/Medical Genetics

1444 A.H 2023 A.D



Abstract

Background:. Colorectal cancer is the third most common malignant growth
in men and the second most malignant growth in women, with over 1.9 million
new cases in 2020. The adenomatous polyposis coli gene is involved in the
development of adenoma and the KRAS gene is involved in the transformation
of adenoma into carcinoma. The KRAS gene produces a plasma membrane-
bound Gauanosin triphosphate binding protein with a molecular weight of 21
kd, which regulates a number of pathways that impact cell proliferation,
differentiation, and death. Mutations in the RAS gene can alter the signal

transduction pathway that stimulates cell clonal proliferation.

Aim of Study: To identify the expression of KRAS mutation in colorectal
carcinoma cases by immunohistochemical study and polemarase chain reaction
technique and to assess the validity of KRAS immunodetection of mutation
compared with the genotyping method in colorectal adenocarcinoma. And to
compare the expression of KRAS mutation with some clinicopathological

parameters.

Material and Method: The Research Ethics Committee of the Faculty of
Medicine at the University of Mosul gave its approval to this retrospective and
prospective study. From November 2021 to February 2022, 50 Formalin-fixed
paraffin-embedded (FFPE) tissue blocks from colorectal cancer patients who
underwent colectomy were gathered from a private pathology laboratories in

Mosul city \Iraq.

The study consist of two parts molecular and immunohistochemistry to
evaluate kras mutation in colorectal cancer samples. All data provided
demographic information (age at diagnosis, gender) and tumor topography
(size, location nodal status, stage, and grade). All slides were inspected and the

one with the best tumor (no necrosis, little mesenchymal tissue) was chosen for
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this study. All paraffin blocks were staind with hematoxilin and eosin and
reviewed for histopathological assessment. Immunohistochemical staining
was conducted for all cases. regarding Molecular assay for identification of
kras mutations based on polymerase chain reaction and reverse-hybridization
by a human in vitro diagnostics Kras xI stripAssay kit manufactured by Vienna
lab, Vienna, Austria is used in this study. then confirmed by real-time PCR by
using a kit of @sensiscreen\USA. all were done at a private hospital \ in Erbil

city \Iraq.

Results: During 8 monthes , The study examined a total of 50 cases of
colorectal cancer, and the various clinicopathological factors are described
below . The mean age was (54.80) with range between 20-85 years , about
44% were female and 56% were male, The overall male:female ratio was 1.2:2
According to microscopic types , 88% cases of adenocarcinoma and 10% of
mucinous and 2% of neuroendocrine tumor. regarding to histological grading
,20% cases were well differentiated G1 and 58% for moderately differentiated
G2 and 22% cases were poorly differentiated G3. Lymph node metastasis were
positive in 46% and free nodal tissue in 54% of cases. kras immune expression
by immune histochemical method was 56% positive while 44% had negative
kras immune expression without significant relation between
clinicopathological parameter (age, stage, grade ,site ,size ,gender). only
significant relation with histological type mainly adenocarcinoma 54% , p

value 0.001.

Exon 2 codons 12, 13, and 146 of the KRAS proto-oncogene were found to
be mutated in 52% of the 50 cases studied. In contrast, 48% had a wild-type
sequence. Codon 12 were predominant , about 40% from total positive cases
52% . While only 5 for codon thirteen and only one for codon 146 . all
mutations detected were missense type , with strong association between K-

ras immune expression and KRAS gene mutation by polymerase chain reaction
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p value 0.001 without significant relation to age , stages ,grade , lymph node
status size and site of tumor and KRAS mutation by polymerase chain reaction

technique .

Conclusion:The frequency of K-ras protein expression in colorectal cancer by
immunohistochemistry was 56% and the frequency of KRAS gene mutation in
colorectal cancer by Polymerase chain reaction was 52% . There is a
significant relation between kras expression by immunohistochemistry and
KRAS gene mutation by polymerase chain reaction . The prevalence of K-ras
protein expression by immunehistochemical method was mainly in
adenocarcinoma at 54% without significant differences with other
clinicopathological parameters . There was no significant relation between
KRAS gene mutation and clinicopathological parameters, but mainly

distributed in male, advanced stage, and poorly differentiated tumors.
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