
Nat. Volatiles & Essent. Oils, 2021; 8(6): 1394-1404 
 

1394 
 

 

 

 

Promoter Methylation Status Of Large Tumor Suppressor 

Gene Family (LATS1&2) And Its Significance As Therapeutic 

Target In Colorectal Cancer (CRC) 
 

Irfan Maqbool1 , Kulsum Akhtar1 , Ishrat Parveiz1 , Gulzar Ahmad Bhat1 , Rouf A. Wani 2 , Syed 

Besina3 , and Syed Mudassar1* 

 
1Department of Clinical Biochemistry SKIMS, Soura Srinagar. 

2Department of General Surgery SKIMS, Soura Srinagar. 

3Department of Pathology SKIMS, Soura Srinagar. 

 

Abstract 

 

Background and Aim: Promoter methylation is an epigenetic modification that downregulates the expression of 

genes. Both LATS1&2 plays significant role as tumor suppressors. In this study promoter methylation of these 

genes and correlation with various clinico-pathological characters were studied. 

 

Materials and methods: A total of 65 tumor and adjacent normal tissues were taken for the study. LATS 1 & LATS 2 

methylation profiles were investigated using methylation specific PCR (MS-PCR).  

 

Results: The promoter site of LATS 1 & LATS 2 genes were found to be hyper-methylated in 52.3% and 61.5% 

respectively of the CRC patients. Statistically a significant correlation was observed between LATS 1 & LATS 2 

promoter hyper-methylation with Lymphnode metastasis (OR=2.24; 95% CI: 1.40-3.54, p=0.001);(OR=2.87;95% CI: 

1.0-8.2, p=0.04).  

 

Conclusion: LATS1/2 hypermethylation is a key step in the development of colorectal cancer and that it could be 

exploited as a diagnostic biomarker moreover these findings may provide useful insights for the development of 

CRC diagnoses and treatment. 
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Introduction 

Colorectal Cancer (CRC) is globally known as one of the leading malignancies of gastro-intestinal 

tract (3rd position as far as incidence is concerned) with a major contribution to the worldwide cancer 

deathsmaking it 2nd in list (Cutsem 2016)(Cutsem 2016; Bray et al. 2018)(Bray et al. 2018). It is generally 

diagnosed in the advanced stages and exhibits an extremely poor prognosis.Despite advances in 

techniques like surgical resection and adjuvant chemotherapy or radiotherapy, the potential for this 

disease recurrence is still very high (Kankeu Fonkoua and Yee 2018). As a result, more diagnostic and 

prognostic biomarkers are required to improve clinical results in this malignancy. 

The Large Tumor Suppressor (LATS) gene is one of the most evolutionarily conserved gene of the 

Hippo Lats pathway and has been reported to play an important role as tumor suppressor in Drosophila 

(Justice et al. 1995; Xu et al. 1995). Impairment in lats gene leads to uncontrolled cell proliferation and 

ultimately tumor in Drosophila (Xu et al. 1995). Mammalian counterparts of this gene are a family of two 

genes, LATS1 and LATS2 both of which serve as a tumor suppressors (St John et al. 1999; Huntoon et al. 

2010) by regulating many cell cycle checkpoints, regulation through different signaling pathways like 

Hippo,Wnt, and p53 (Aylon et al. 2010; 2009; 2006; Visser and Yang 2010). Several studies have been 

reported regarding decrease in expression of both LATS1 and LATS2 in different human malignancies 

(Morinaga et al. 2000; Lin et al. 2014). Down-regulation of genes occurs in many ways like epigenetic 

modification, deletions, and loss of heterozygosity (Pérez-Sayáns et al. 2009).Gene silencing caused by 

promoter methylation contributes to cancer initation and progression.The covalent modifications of the 

cysteine residue within the CpG dinucleotides is directly linked to DNA methylation.Epigenetic changes 

occur early in the oncogenic process so DNA methylation indicators can be employed in cancer 

diagnostics for both disease classification and detection (Ehrlich 2019). Allelic failures, gene variants, and 

cryptic deletions are commonly known pathways for Tumor Suppressor Gene inactivation. Tumor 

suppressor genes are divided into two categories: those that directly limit tumour growth by 

suppressing cell proliferation or boosting cell death and those whose inactivation produces genetic 

diversity, which leads to mutations that promote tumour growth (Hisaoka, Tanaka, and Hashimoto 

2002).Methylation-mediated down-regulation of LATS1 & LATS2 has been reported in a variety of 

human cancers. like Lung, Breast, andastrocytoma (Sasaki et al. 2010; Jiang et al. 2006; Takahashi et al. 

2005).Based on the above mentioned evidences the goal of this study was to investigate the promoter 

hypermethylation status of LATS1 and LATS2 genes in Colorectal cancer patients and their relationship 

to clinicopathological aspects of the disease. 

Materials and methods 

Tumor specimen and patients 

Sixty-five (n=65) tumor tissues and their adjacent normals that were histologically verified as cancer-free 

were taken for this study collected from Surgery department. The males were comparatively higher [38 

of 65 (58.5%)] in number as compared tofemales 27 of 65 (41.5%) with male to female ratio of 1.41:1. 

Age wise subjects with anage of more than or equal to 50 years were representing majority [42 out of 65 

(64.6%)] ofcases as compared to less than 50 years [23 out of 65 (35.4%)] with a mean of 56.9 

SD±16.3years. In the current study, Ca. colon and Ca. rectum presented with almost equal numbers with 

a percentage of 50.8% and 49.2 % respectively. In pathological stages, higher percentage (67.7% i.e., 44 
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out of 65) of subjects approached to hospital at I & II stages as compared to 32.3% (21 out of 65) of 

subjects with advanced stages (III & IV) of this malignancy. Patients who underwent any kind of therapy 

like chemo, radio or combination of both were excluded from this study. Approximately 50mg of tissue 

were taken in sterile tubes containing RNA later (Sigma Aldrich) and were kept at -80°C for future 

molecular analysis. The general demographic and clinical features of this study are given in (Table 1). 

 

Ethics statement 

All tissue samples were collected between September 2016 to October 2018 at Sher-e-Kashmir Institute 

of Medical Sciences Jammu and Kashmir (India). The ethics committee reviewed and approved this study 

via (SIMS 1 131/IEC-SKIMS/2018-190). From each patient written informed consent were taken for this 

study. 

DNA isolation, Bisulfite modification 

Almost 50-100 mg tissues were taken for DNA extraction by using the salt-out method. The quantity of 

DNA was measured in Nano-Drop 2000 (Thermo Scientific). The isolated genomic DNA (~3μg) were 

taken for bisulfite treatment by using methylation kit (Zymo Research, Irvine, California). 

Methylation specific PCR of LATS1/2 

Methylation-specific PCR (MS-PCR) was then performed on the modified DNA using primers targeting 

the promoter region of LATS1 & LATS2 gene (Table 2). All reactions were carried out in 0.2 ml PCR tube 

making a final volume of 25μl. Final concentrations of different reagents used in MS-PCR were, distilled 

Water 15.5μl, 10X Taq Pol Buffer without MgCl2 2.5μl, Mgcl2 1.5μl, Forward Primer 0.5μl, reverse Primer 

0.5μl, dNTPs (10mM) 0.5μl, Bisulfite Modified DNA 2μl,Taq DNA Polymerase (1U/μl) 0.2μl.For the MS-

PCR of LATS1 and LATS2, initial denaturation at 95 °C for 5 min, 40 cycles of amplification at 95 °C for 30 

sec, 58 °C (methylated) & 50 °C (un-methylated) for 30 sec, 72 °C for 30 sec, and final extension at 72 °C 

for 10 min were performed. The PCR product LATS1 (M=138bp, UM=121bp) and LATS2 (M=148bp, 

UM=130bp) were detected by using 2% agarose gel, until being separated Figure 1. 

 

Statistical Analysis 

The independent t-test and paired t-test were used for continuous variables. Pearson's χ2test, Fisher's 

exact test, or χ2 test (trend) were used for discrete variables. The odds ratios (ORs) and 95 percent 

confidence intervals (CIs) were calculated using logistic regression analysis. Two-sided testing was used 

to calculate all P values.The significance level was taken at P < 0.05 . STATA 14.1 software was used to 

perform the statistical tests (College station, Texas 77845 USA). 

 

Results  

 

MS-PCR analysis of LATS1 and correlation with various clinico-pathological characteristics  

The promoter site of LATS1 gene were found to be hyper-methylated in 52.3% (34/65) among CRC 

patients. On correlation of promoter hypermethylation of LATS1 gene with variousdemographic and 

clinico-pathological characteristics, statistically, a significantcorrelation was found only with Lymphnode 

metastasis with a relative risk of (OR=2.24; 95% CI: 1.40-3.54, p=0.001)Table 3 

 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 1394-1404 
 

1397 
 

MS-PCR analysis of LATS2 and correlation with various clinico-pathological characteristics  

The promoter site of LATS2 genes were found to be hyper-methylated 61.5% (40/65) of the CRC patients 

respectively. On correlation of promoter hypermethylation of LATS2 with variousdemographic and 

clinico-pathological characteristics, statistically, a significantcorrelation was found only with Lymphnode 

metastasis with a relative risk OR=2.87;95% CI: 1.0-8.2, p=0.04) in case of LATS2 Table 4. 

 

Discussion and Conclusion 

Promoter methylation is a significant epigenetic modification that plays a significant role in the down-

regulation of genes as studied in many tumor suppressor genes (Esteller et al. 2001; Clark and Melki 

2002; Jones and Baylin 2002). Both LATS1 &LATS2 are tumour suppressors that are key components of 

the hippo lats pathway, which plays significant impact on cell fate and tumorigenesis in normal 

cells.Promoter hypermethylation status of LATS1 and LATS2 has been studied in different human 

malignancies (Sasaki et al. 2010; Jiang et al. 2006; Takahashi et al. 2005). In the current study, we 

observed promoter regions of LATS1&2 were hypermethylated in 52.3% and 61.5% of CRC tumors 

respectively. The observed results in the current study were completely in concordance with the studies 

conducted in different malignancies including Breast, astrocytoma and lung (Sasaki et al. 2010; 

Takahashi et al. 2005; Wierzbicki et al. 2013). Together these genes could not show any 

hypermethylated promoter region in any of the adjacent normal CRC tissues among the study subjects, 

showing that there is the possibility of LATS1&2 hypermethylation involved in the pathogenesis of CRC. 

We observed a strong metastatic potency of both LATS1 and LATS2 genes and these findings  are 

completely in agreement with previously published reports (Sasaki et al. 2010; Jiang et al. 2006; 

Takahashi et al. 2005; Wierzbicki et al. 2013). However, a single study has reported contradictory results 

with an increased expression of LATS1 genes in its hypermethylated form (Bianchini et al. 2006), this 

interesting discrepancy could be a result of differences in employed experimental methods.Promoter 

methylation is a significant element in colorectal carcinogenesis.DNA methylation studies are valuable 

approach for assessing the biological properties of colorectal malignancies and could be used as a 

diagnostic biomarker.As a result, the goal of this study was to look into the methylation status of the 

LATS1/2 genes and to statistically link the methylation status of these genes with the risk of colorectal 

cancer.This demonstrates that LATS1/2 hypermethylation is a key step in the development of colorectal 

cancer in the Kashmiri population and that it could be exploited as a diagnostic biomarker. Moreover, 

some drugs showed reversal of promoter methylation and induction of apoptosis which strongly 

supports our study that methylation status of LATS1&2 could play a role as prognostic factors in CRC as 

well.This research is significant since it is the first to look at the methylation status of LATS1/2 genes in 

colorectal cancer in Kashmiri population. This research is significant since it is the first to look at the 

methylation status of these genes in CRC in the Kashmiri population(Northern India) 

. 

Conflict of Interest: -The authors have no conflicts of interest to state regarding this study 

Acknowledgement:  

The authors are highly indebted to patients who volunteer for the study. The authors are also thankful 

to the technical staff of department of general surgery, (Colorectal Division) for their support in sample 

collection, department of pathology for cytological findings of the subjects. 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 1394-1404 
 

1398 
 

References 

Aylon, Yael, Dan Michael, Ayelet Shmueli, Norikazu Yabuta, Hiroshi Nojima, and Moshe Oren. 2006. “A 

Positive Feedback Loop between the P53 and Lats2 Tumor Suppressors Prevents 

Tetraploidization.” Genes & Development 20 (19): 2687–2700. 

Aylon, Yael, Yaara Ofir-Rosenfeld, Norikazu Yabuta, Eleonora Lapi, Hiroshi Nojima, Xin Lu, and Moshe 

Oren. 2010. “The Lats2 Tumor Suppressor Augments P53-Mediated Apoptosis by Promoting the 

Nuclear Proapoptotic Function of ASPP1.” Genes & Development 24 (21): 2420–29. 

Aylon, Yael, Norikazu Yabuta, Hila Besserglick, Yossi Buganim, Varda Rotter, Hiroshi Nojima, and Moshe 

Oren. 2009. “Silencing of the Lats2 Tumor Suppressor Overrides a P53-Dependent Oncogenic Stress 

Checkpoint and Enables Mutant H-Ras-Driven Cell Transformation.” Oncogene 28 (50): 4469–79. 

Bianchini, Michele, Estrella Levy, Cinzia Zucchini, Victor Pinski, Carlos Macagno, Paola De Sanctis, Luisa 

Valvassori, Paolo Carinci, and José Mordoh. 2006. “Comparative Study of Gene Expression by CDNA 

Microarray in Human Colorectal Cancer Tissues and Normal Mucosa.” International Journal of 

Oncology 29 (1): 83–94. 

Bray, Freddie, Jacques Ferlay, Isabelle Soerjomataram, Rebecca L Siegel, Lindsey A Torre, and Ahmedin 

Jemal. 2018. “Global Cancer Statistics 2018: GLOBOCAN Estimates of Incidence and Mortality 

Worldwide for 36 Cancers in 185 Countries.” CA: A Cancer Journal for Clinicians 68 (6): 394–424. 

Clark, Susan J, and John Melki. 2002. “DNA Methylation and Gene Silencing in Cancer: Which Is the 

Guilty Party?” Oncogene 21 (35): 5380–87. 

Cutsem, E V. 2016. “Sagaert X Topal B Haustermans K Prenen H.” Gastric Cancer. The Lancet 388: 2654–

64. 

Ehrlich, Melanie. 2019. “DNA Hypermethylation in Disease: Mechanisms and Clinical Relevance.” 

Epigenetics 14 (12): 1141–63. 

Esteller, Manel, Paul G Corn, Stephen B Baylin, and James G Herman. 2001. “A Gene Hypermethylation 

Profile of Human Cancer.” Cancer Research 61 (8): 3225–29. 

Hisaoka, Masanori, Atsuko Tanaka, and Hiroshi Hashimoto. 2002. “Molecular Alterations of H-

Warts/LATS1 Tumor Suppressor in Human Soft Tissue Sarcoma.” Laboratory Investigation 82 (10): 

1427–35. 

Huntoon, Catherine J, Monica D Nye, Liyi Geng, Kevin L Peterson, Karen S Flatten, Paul Haluska, Scott H 

Kaufmann, and Larry M Karnitz. 2010. “Heat Shock Protein 90 Inhibition Depletes LATS1 and LATS2, 

Two Regulators of the Mammalian Hippo Tumor Suppressor Pathway.” Cancer Research 70 (21): 

8642–50. 

Jiang, Zheng, Xingang Li, Jin Hu, Wei Zhou, Yuquan Jiang, Gang Li, and Daru Lu. 2006. “Promoter 

Hypermethylation-Mediated down-Regulation of LATS1 and LATS2 in Human Astrocytoma.” 

Neuroscience Research 56 (4): 450–58. 

Jones, Peter A, and Stephen B Baylin. 2002. “The Fundamental Role of Epigenetic Events in Cancer.” 

Nature Reviews Genetics 3 (6): 415–28. 

Justice, Robin W, Olav Zilian, Daniel F Woods, Markus Noll, and Peter J Bryant. 1995. “The Drosophila 

Tumor Suppressor Gene Warts Encodes a Homolog of Human Myotonic Dystrophy Kinase and Is 

Required for the Control of Cell Shape and Proliferation.” Genes & Development 9 (5): 534–46. 

Kankeu Fonkoua, Lionel, and Nelson S Yee. 2018. “Molecular Characterization of Gastric Carcinoma: 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 1394-1404 
 

1399 
 

Therapeutic Implications for Biomarkers and Targets.” Biomedicines 6 (1): 32. 

Lin, Xu-Yong, Xiu-Peng Zhang, Jun-Hua Wu, Xue-Shan Qiu, and En-Hua Wang. 2014. “Expression of LATS1 

Contributes to Good Prognosis and Can Negatively Regulate YAP Oncoprotein in Non-Small-Cell 

Lung Cancer.” Tumor Biology 35 (7): 6435–43. 

Morinaga, Nobuhiro, Yoshinori Shitara, Yasuhiro Yanagita, Tokihiro Koida, Morihiko Kimura, Takayuki 

Asao, Izo Kimijima, Seiichi Takenoshita, Toru Hirota, and Hideyuki Saya. 2000. “Molecular Analysis 

of the H-Warts/LATS1 Gene in Human Breast Cancer.” International Journal of Oncology 17 (6): 

1125–34. 

Pérez-Sayáns, Mario, José M Somoza-Martín, Francisco Barros-Angueira, María D Reboiras-López, José 

M Gándara Rey, and Abel García-García. 2009. “Genetic and Molecular Alterations Associated with 

Oral Squamous Cell Cancer.” Oncology Reports 22 (6): 1277–82. 

Sasaki, Hidefumi, Yu Hikosaka, Osamu Kawano, Motoki Yano, and Yoshitaka Fujii. 2010. 

“Hypermethylation of the Large Tumor Suppressor Genes in Japanese Lung Cancer.” Oncology 

Letters 1 (2): 303–7. 

St John, Maie A R, Wufan Tao, Xiaolan Fei, Royd Fukumoto, Maria Luisa Carcangiu, David G Brownstein, 

Albert F Parlow, James McGrath, and Tian Xu. 1999. “Mice Deficient of Lats1 Develop Soft-Tissue 

Sarcomas, Ovarian Tumours and Pituitary Dysfunction.” Nature Genetics 21 (2): 182–86. 

Takahashi, Yuri, Yasuo Miyoshi, Chie Takahata, Natsumi Irahara, Tetsuya Taguchi, Yasuhiro Tamaki, and 

Shinzaburo Noguchi. 2005. “Down-Regulation of LATS1 and LATS2 MRNA Expression by Promoter 

Hypermethylation and Its Association with Biologically Aggressive Phenotype in Human Breast 

Cancers.” Clinical Cancer Research 11 (4): 1380–85. 

Visser, Stacy, and Xiaolong Yang. 2010. “LATS Tumor Suppressor: A New Governor of Cellular 

Homeostasis.” Cell Cycle 9 (19): 3892–3903. 

Wierzbicki, Piotr M, Krystian Adrych, Dorota Kartanowicz, Marcin Stanislawowski, Anna Kowalczyk, 

Janusz Godlewski, Iwona Skwierz-Bogdanska, Krzysztof Celinski, Tomasz Gach, and Jan Kulig. 2013. 

“Underexpression of LATS1 TSG in Colorectal Cancer Is Associated with Promoter 

Hypermethylation.” World Journal of Gastroenterology: WJG 19 (27): 4363. 

Xu, Tian, Weiyi Wang, Sheng Zhang, Rodney A Stewart, and Wan Yu. 1995. “Identifying Tumor 

Suppressors in Genetic Mosaics: The Drosophila Lats Gene Encodes a Putative Protein Kinase.” 

Development 121 (4): 1053–63. 

 

 Table 1: Epidemiological and Clinico-pathological variables of study subjects 

Characteristics Number n(%age) 

Age 

≥50years 

<50years 

Mean age 

23 (35.4) 

42 (64.6) 

56.9±16.3 

Gender 

Male 

Female 

38 (58.5) 

27 (41.5) 
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Smoking status 

Smoker 

Non-smoker 

27 (41.5) 

38 (58.5) 

Dwelling 

Rural 

Urban 

45 (69.2) 

20 (30.8) 

Socio economic status 

Upper class 

Lower/lower middle 

class 

08 (12.3) 

57 (87.7) 

Physical activity/Lifestyle 

Active 

Sedentary 

57 (87.7) 

08 (12.3) 

Body mass 

Lean 

Normal 

Obese 

37 (56.9) 

25 (38.5) 

03 (04.6) 

Salted Tea consumption 

Yes                                59 (90.8) 

No                                 06 (09.2) 

Pesticide exposure 

Yes                                 27 (41.5) 

No                                  38 (58.5) 

FHC 

Yes 

No 

12 (18.5) 

53 (81.5) 

Site of cancer 

Colon 33 (50.8) 

Rectum 32 (49.2) 

Grading 

WD 

MD 

PD 

24 (38.7) 

27 (43.6) 

11 (17.7) 

Staging 

I &II 

III&IV 

44 (67.7) 

21 (32.3) 

LN Metastasis 

Yes 

No 

27 (41.5) 

38 (58.5) 
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FHC:  Family history of Cancer, WD: Well differentiated, MD:  Moderately differentiated  

PD:  Poorly differentiated, LN: Lymph node metastasis 

Table 2: Primers used for LATS1 & LATS2 in MS-PCR  

Gene Methylated Primers Un-methylated primers 

LATS1 (F) 5ʹGGAGTTTCGTTTTGTC3ʹ 5ʹTAGGTTGGAGTGTGGTGGT3ʹ 

(R) 3ʹCGACGTAATAACGCCTA5ʹ 3ʹCCCAACATAATAACAAACACCT5ʹ 

LATS2 (F) 5ʹATTTCGGTTTATTGTAATTTC3ʹ 5ʹTTTGTTTTTTGGGTTTAAAGT3ʹ 

(R) 3ʹAACCAACATAATAAAACCCCG5ʹ 3ʹCCAACATAATAAAACCCCA5ʹ 

 

LATS1: Large tumor suppressor 1; F: Forward primer; R: Reverse primer 

LATS2: Large tumor suppressor 2; F: Forward primer; R: Reverse primer 

Table 3: Relationship between LATS1 promoter hypermethylation with various clinico-pathological 

characteristics 

Variable Hyper-methylated n 

(%age) 

Un- methylated n (%age) OR (95% CI) P value 

Age 

<50 years 11 (32.3) 12 (38.7) 0.75 

(0.27-2.09) 

0.6 

>50 years 23 (67.7) 19 (61.3) 

Gender 

Male 20 (58.8) 18 (58.1) 1.03 

(0.38-2.77) 

1.0 

Female 14 (41.2) 13 (41.9) 

FHC 

Yes 05 (14.7) 07 (22.6) 0.59 

(0.16-2.10) 

0.52 

No 29 (85.3) 24 (77.4) 

Smoking 

Yes 15 (44.11) 12 (38.70) 1.25 

(0.46-3.36) 

0.80 

No 19 (55.88) 19 (61.29) 

Site 

Colon 21 (63.63) 13 (40.62) 2.55 

(0.94-6.95) 

0.08 

Rectum 12 (36.36) 19 (59.37) 

Histopathological grading 
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PD 07 (21.87) 04 (13.33) 1.82 

(0.47-6.98) 

0.51 

MD/WD 25 (78.12) 26 (86.66) 

Stage 

I & II 20 (58.8) 24 (77.4) 0.41 

(0.145-1.23) 

0.122 

III & IV 14 (41.2) 07 (22.6) 

LN metastasis 

Yes 21(61.76) 10(32.26) 3.39 

(1.22-9.43) 

0.025 

No 13 (38.24) 21 (67.74) 

 

FHC; Family history of cancer, PD; Poorly differentiated, MD; Moderately differentiated, WD; Well 

differentiated, LN; Lymph node metastasis 

Table 4: Relationship between LATS2 promoter methylation with various clinico-pathological 

characteristics 

Variable Hyper-methylated n 

(%age) 

Un-methylated n 

(%age) 

OR(CI 95%) P value 

Age 

<50 years 13 (32.5) 10 (40) 0.72 

(0.25-2.03) 

0.59 

>50 years 27 (67.5) 15 (60) 

Gender 

Male 21 (52.5) 17 (68) 0.52 

(0.18-1.47) 

0.30 

Female 19 (47.5) 08 (32) 

FHC 

Yes 09 (22.5) 03 (12) 3.14 

(0.74-13.22) 

0.18 

No 31 (77.5) 22 (88) 

Smoking 

Yes 17 (42.5) 10 (40) 1.10 

(0.40-3.06) 

1.0 

No 23 (57.5) 15 (60) 

Site 

Colon 21 (52.5) 12 (48) 1.19 

(0.44-3.25) 

0.80 

Rectum 19 (47.5) 13 (52) 

Histopathological grading 

PD 09 (24.32) 02 (8) 3.69 

(0.72-18.8) 

0.174 

MD/WD 28 (75.67) 23 (92) 

Stage 

I & II 24 (60) 20 (80) 0.37 

(0.11-1.20) 

0.11 

III & IV 16 (40) 05 (20) 

LN metastasis 

Yes 23(57.5) 8 (32) 2.87 

(1.0-8.2) 

0.04 

No 17 (42.5) 17 (68) 
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FHC; Family history of cancer, PD; Poorly differentiated, MD; Moderately differentiated, WD; Well 

differentiated, LN; Lymph node metastasis 

Figure 1 

 

                Case #1         Case #2          Case # 3                                                 
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Representative results of LATS 1promoter hypermethylation of CRC tissue samples by MS-PCR (3% 

agarose gel). Lane L represents 100bp ladder, lane M (138bp) indicates methylated LATS 1 and lane U 

(121bp) indicates the presence of un-methylated LATS1. 

   Figure 2 

 

                    Case #1         Case#2            Case#3                   

 

         L       M            U          M            U          M             U         

 

 
 

 

Representative picture of LATS 2promoter hypermethylation of CRC tissue samples by MS-PCR (3% 

agarose gel) 

Lane L represents 50bp ladder, lane M (148 bp) indicates methylated LATS 2 and lane U (130bp) 

indicates the presence of un-methylated LATS 2. 
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Highlights  

✓ Incidence of Colorectal Cancer (CRC) is alarmingly increase in Kashmir Valley with unknown 

etiology.  

✓ Hippo pathway deregulation has been associated with a wide range of Human malignancies. 

One of its core components is Large Tumour Suppressor (LATS) genes that has been established 

as tumour growth regulator.  

✓ Molecular events regulating such process are quite limited.  

✓ The current study was aimed to identify the association of LATS1/2 in the genesis of CRC by 

subjecting them to their status in cancer and their adjacent normal tissues. 

✓ LATS1/2 hypermethylation is a key step in the development of colorectal cancer and that it 

could be exploited as a diagnostic biomarker moreover these findings may provide useful 

insights for the development of CRC diagnoses and treatment 

 


