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Abstract: Colorectal rectal cancer is common malignancy in the advanced age and one of the most common cancers to cause death in the UK. The study was designed to understand the molecular alterations that may occur in the colorectal cancer (CRC). A total of 23 specimens from the patient were studied in which we the compared normal tissue to carcinoma tissue obtained from the surgical resection of the cancerous tissue. The comparison was made to detect the mutational status of the carcinoma tissue. Both the qualitative and quantitative analysis of DNA was performed on the tissue using gel electrophoresis and spectrophotometer respectively.: During the study it was found that bleeding per rectum is the most common complaint in the patients admitted for surgical management in the hospital. The KRAS mutated tumours were staged and found to be stage I in 41.67%, stage IIIB in 41.67% and 16.66% in stage IIIA and lympho-vascular invasion was found in 8.3% KRAS mutations. The finding from the study supports the fact that variation in KRAS gene is significantly associated with colorectal cancer and is a risk factor in the population of Jammu and Kashmir to develop colorectal carcinoma with an allelic odd ratio=2.97 (1.26-7.00 at 95% confidence Interval).This study indicated KRAS gene was significantly associated with colorectal carcinoma in the population of Jammu and Kashmir and is consistent with the other studies conducted in the other parts of the world.

Keywords: Colorectal cancer, KRAS, Mutation, Epigenetic.
Introduction
Colorectal rectal cancer is common malignancy in the advanced age and is the second most common cancer to cause death in the UK. About two-thirds of the colorectal cancer is found in the colon while the rest one-third is seen in the rectum. Colorectal cancer (CRC) is a unique cancer as it develops as result of the progressive accumulation of genetic (somatic mutations) and epigenetic (unrelated to altered DNA sequence) alterations over a prolonged period. Both genetic and epigenetic alterations are common in colorectal carcinoma and both these alterations act as a driving force for tumorigenesis in the colon and this can lead to the transformation of normal colonic epithelium into malignant cells giving rise to colon adenocarcinoma. The fact that colon cancer develops over 10–15 years and this period is associated with progressive change through parallel histological and molecular changes. These progressive changes have permitted us to study the molecular pathology in more detail than any other cancer types. Consequently, during the past two decades an explosion of information has occurred and this has revealed the specific nature of many of these alterations. The subsequent effect of these alterations on the cell and molecular biology of the cancer cells in which they occur has also begun to be revealed over the past decade.

KRAS, is a small GTPase (guanosine triphosphatase), and it acts as a central relay for signals originating at receptor tyrosine kinases such as the EGFR (epidermal growth factor receptor) family in the intestinal epithelium and in many other tissues. Receptor tyrosine kinases stimulate KRAS activity via guanine nucleotide exchange factors, which in turn activates KRAS by favouring the binding of GTP molecule. The negative control on the KRAS is exerted through GTPase-activating proteins, which promote hydrolysis of GTP molecule and as a result KRAS inactivation. Mutations in the KRAS gene result in the loss of its enzymatic properties hence the GTP molecule is not hydrolysed and remains attached to the KRAS and hence, as a result it remains active and bound to the GTP molecule1. RAF belonging to the family of serine/threonine kinases is one the best characterized KRAS effector, the other members of this family include RAF-1, ARAF and BRAF. KRAS has a variety of downstream targets including RAF and MAPK, and other downstream effectors such as the PIK3CA (phosphatidyl inositol 3-kinase) which play an integral role in cell survival pathway, the small GTP-binding proteins Rac and Rho, and the stress-activated protein kinase pathway i.e., JNK pathway (c-jun N-terminal kinase pathway)2.

Materials and methods
The study was performed between October 2018 to October 2019 in the Post-Graudate, Department of Surgery, ASCOMS.
Tissue sampling and patient information
Colorectal tumour samples were obtained as fresh specimen from luminal aspect of excised specimen after the surgery, the sample was transferred immediately to a solution comprising of 70% (w/v) Ammonium Sulphate, 25 mM Sodium Citrate, 10 mM EDTA. Along with it 2-3 ml of blood was withdrawn from the patients and was collected in EDTA containing vials for the study. All the tests and investigations were done after taking proper consent from the patients. A detailed history including family history of any cancer, dietary habits, smoking, alcohol intake, age, lifestyle, was recorded using a predesigned proforma. The staging of the colorectal cancer was done according to 7th edition of AJCC (American Joint Committee on Cancer)3.

DNA extraction was carried out using the phenol chloroform method. 9ml of lysis buffer was added to the 2-3ml of extracted blood and the mixture was shaken and then incubated at 4°C for 15 minutes. The centrifugation of the sample was done for 15 minutes at 5500 rpm. The supernatant of the sample was discarded. In case, pellet indicated red colour, again a 3μl of lysis buffer-I was added and then centrifugation was again done at 5500 rpm for 15 minutes. The supernatant was discarded, and pellet was tapped gently and then about 300μl lysis buffer-II was added to it and vortex. The sample was kept for incubation at 65°C for 10 minutes after which solution was transferred into 2μl Eppendorf tube. In the end, Protease K 10-15µl was added to solution to make the final concentration 100μl, after achieving the required concentration the samples were incubated at 37°c for 1 hour. After the end of incubation period about 300μl of saturated phenol was added to the solution and mixed gently, to this solution 300μl of chloroform Iso-amyl (24:1) was added and this mixture was subjected to centrifugation for 10 minutes at 5000 rpm. The upper aqueous layer achieved after centrifugation was transferred to a new Eppendorf in Chloroform Iso-amyl 150μl was added to this aqueous phase and mixed well and again subjected to centrifugation at 10000 rpm for 15 minutes. The upper layer was again transferred to a new Eppendorf and chilled absolute alcohol was added which was about three times of the volume of solution and gently mixed by centrifugation at 10000 rpm for 5 minutes. The supernatant was carefully discarded and about 1ml of the 70% ethanol was added to it after which it was again centrifuged at 10000 rpm for 5 minutes. The supernatant was discarded, and the pellet was allowed to air dry. Finally, 50μl of TE was added and the DNA was successfully isolated. 10ml of Tris-chloride buffer and 2ml of 0.5M EDTA solution was mixed with solution and distilled water to make up the volume 1000ml.

Qualitative analysis of DNA samples by gel electrophoresis
The concentration of the gel for checking the quality of DNA was set to 0.8%. A concentration of 0.8% agarose gel, 0.48 gm of agarose was added to 60 ml 1x Tris-Acetic EDTA (TAE) buffer. This was then heated using a microwave to melt the agarose, before cooling slightly and adding 2μl ethidium bromide to visualize DNA. The melted gel was then poured into a gel former with combs and allowed to set for at least 20 minutes. Ensuring the gel was set, the combs and formers were then removed, and the gel and electrodes is covered by 1x TAE buffer. 2µl of dye was always loaded with the 2μl DNA sample. The samples were run for 20 minutes or longer. Bands were visualized under UV light of gel doc.
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Fig.1: Agarose gel electrophoresis PCR for KRAS gene ladder L1 is 100 bp, lane L2 is negative control and from lane L3 to L6 is PCR amplified product of 410bp.
Quantitative analysis of DNA samples by spectrophotometer
Spectrophotometric analysis is based on the principles that nucleic acids absorb ultraviolet light in a specific pattern. In case of DNA and RNA a sample that is exposed to ultraviolet light at a wavelength of 260 nanometers (nm) will absorb that ultraviolet light. The resulting effect is that less light will strike the photodetector, and this will produce a higher optical density (OD).
Quantification of nucleic acids is commonly used in molecular biology to determine the concentration of DNA and RNA present in the sample. Both DNA and RNA exhibit strong absorbance of UV due to the presence of conjugated double bonds of the constant purine and pyrimidine bases and these have characteristics of OD (optical density) of absorbance maximum at 260nm which is linearly related with the concentration of the DNA in the solution. The spectroscopic method was used to check the purity of DNA. Proteins are the major contaminants in the nucleic acid extracts, and these have the maximum absorbance at 280nm. Value less than 1.8 signifies the presence of proteins as impurities.

Observations and results
A total of 23 patients diagnosed with colorectal cancer and identified to be managed by surgical approach were included in this study.
Among the patients the most common complaint was noted to be bleeding per rectum present in almost 30.7% of the patients and this was followed by the complaint of mass per rectum in about 25% of the patients.
 Genetic variation in KRAS gene located on chromosome no.12p12 having nucleotide change G > T was noted and the frequency of risk allele T was observed for the variant and it was found to be present with frequency of 0.52(52.17%) in cases and 0.03 (3%) in controls. The results of the study are consistent with the Hardy Weinberg Equilibrium 1.61 with a p value of 0.011. The KRAS mutated tumours were also staged using 7th AJCC staging and found to be stage I in 41.67%, stage IIIB in 41.67% and 16.66% in stage IIIA and lympho-vascular invasion was found in 8.3% KRAS mutations.
The finding from the study supports the fact that variation in KRAS gene is significantly associated with colorectal cancer and is a risk factor in the population of Jammu and Kashmir to develop colorectal carcinoma with an allelic odd ratio=2.97 (1.26-7.00 at 95% confidence Interval).

Table 1: Mutational analysis of KRAS gene.


Discussion
Colorectal carcinoma is a common malignancy encountered in the adult population and a significant contributor to the total deaths caused by the cancer. The molecular advancement has made it easy to check for the alterations that precede the formation of colorectal carcinoma and provides a direction for the future in which we can diagnose the colorectal at an early stage of the cancer or maybe in the initial change stages only and all this can lead to decrease in the incidence, morbidity, and mortality due to this cancer. Proteins of the MAPK pathway are well known to play a pivotal role in cellular signaling4. Oncogenic mutations in the genes of RAS-RAF-MAPK and PIK3-PTEN-AKT pathways have been reported to be involved in the initiation and tumour progression of colorectal carcinoma5-8. In this study, we identified that 52.17% people had KRAS mutation with base change G > T on chromosome no.12p12.Many studied have been performed to find the frequency of KRAS mutations varies worldwide and have reported different results ranging from 13 to 66%9. The frequency of KRAS mutation in our present study (52.17%) is consistent with the published data from other Asian countries (China, Japan, and India) which report a frequency between 20%-66%, and western countries (i.e., USA, France, and Germany) reporting a frequency between 13%-53%. The wide variability of the results of different studies may be attributed to the ethnicity, geographical distribution, and technique used in previous studies10. However, there were limitations to our study as our sample size was small, and this study needs to be conducted on a bigger sample size to detect the gene mutational status in colorectal patients from Jammu and Kashmir population for a precise data that can be extrapolated to the whole region.
Conclusion

In conclusion we found that the genetic mutational analysis done in population of Jammu and Kashmir was found to be statistically significant and mutations were consistent with the analysis done worldwide and some of mutations were different. 
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