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Title of the Research topic Differential expression of long non-coding RNAs and their 

prognostic significance in Oral Squamous Cell Carcinoma 

Brief resume of the intended 

Research work(max 250 

words) 

 

Head and neck squamous cell carcinomas (HNSCC) are the sixth 

most common cancer in the world. In India, 30-40% of cancers 

involve oral cavity. Oral Squamous Cell Carcinomas (OSCC) in 

India are most common cancer in men and third most common 

cancer in women.1The major risk factors associated with OSCC are 

chewing betel quid with or without tobacco in India whereas, 

cigarette smoking, alcohol consumption, human papilloma virus 

infection in western countries.1Despite recent advances in 

diagnostic and therapeutic strategies, the five-year survival rate of 
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OSCC patients is still below 50% mainly due to loco-regional 

recurrence and lymph node mestatasis.2 

Numerous genetic alterations leading to deregulation in molecular 

pathways known to cause development and progression of 

OSCC. Therefore, the identification of novel molecular targets 

appears significant to improve the outcome. 

The expression of protein-coding genes (mRNAs) has been the 

focus of pathophysiological studies since decades. Although 93% of 

human genome DNA is transcribed into RNAs, only <2% of these 

code for proteins. While the other 98% are non-coding RNAs 

(ncRNAs) that have no or limited protein-coding potential. Long 

non-coding RNAs (LncRNAs) are a class of RNAs longer than 200 

nucleotides. LncRNAs are evolving as novel players in the field of 

cancer diagnostics or prognostics as they are involved in both 

oncogenic and tumor suppressive regulatory functions.3LncRNAs 

act as signals, decoys, guides, scaffolds and also as a repressor or 

activator of gene transcription and translation.4 

 

Need for the study (max 250 

words) 

Studies on non-coding RNAs (ncRNAs) are mainly focused on the 

roles of microRNAs (miRNAs) since decades and have 

demonstrated convincing evidence of miRNAs as biomarkers for 

HNSCC. Only few studies have been reported the dysregulated 

LncRNAs association with HNSCC and their functional 

significance in OSCC has been remained largely unexplored.5 

Studies assessing LncRNAs in OSCC involve a very small cohort, 

mainly focused on overall survival and lack multivariate analysis of 

confounding risk factors.6 Moreover, studies assessing the potential 

role of risk habits on differential expression of LncRNA is scant. 

According to the survey of the literature, there is only one study 

from India reported the dysregulation of LncRNA related to tobacco 

habit in a small cohort of OSCC patients.7  

Recent advent of high-content, high-throughput molecular genetic 

techniques such as quantitative real-time PCR (qRT-PCR) has made 
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archived formalin fixed paraffin embedded tissues (FFPE) an 

important source of RNA.8Few studies have demonstrated reliable 

expression levels of miRNA in FFPE compared with paired fresh 

frozen samples.9,10 Survivability and expression level of LncRNA in 

FFPE tissues compared with fresh tissues is not well documented as 

their longer length, degradation and fragmentation associated with 

fixation and processing may be an issue.9 

Hence, the present study is aimed to investigate four important 

dysregulated LncRNAs (HOTAIR, H19, MALAT1& MEG3) 

implicated in cancer initiation, progression and metastasis and 

investigate their prognostic significance in tobacco-associated 

OSCC among the Indian population. 

The study will also examine the reliability of LncRNA detection in 

FFPE tissue blocks compared to paired fresh OSCC tissue samples. 

 

a. Review of literature(max 

250 words) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Zhang H et al 20133 in their review summarized recent progress on 

the mechanisms and functions of LncRNAs in cancer. The study 

especially focuses on the oncogenic and tumor suppressive roles of 

the newly identified LncRNAs and the pathways in which these 

novel molecules might be involved. 

Nishiyama K et al 20185 In their study identified 15 aberrantly 

expressed LncRNAs functionally associated with OSCC by 

analyzing RNA-seq datasets obtained from primary HNSCC. 

Authors have then validated their expression in 18 OSCC cell lines 

using qRT-PCR and suggested that DLEU1 may be a useful 

therapeutic target in OSCC. 

Pentenero M et al 20196 in their scoping review have summarized 

the extent of evidence from clinical studies investigating the 

differential expression of LncRNAs in oral/tongue squamous cell 

carcinoma. Authors have concluded that standard methods and more 

appropriate data analyses are needed in order to achieve reliable 

results from future studies. 

Arunkumar et al 20177 investigated the expression of 11 selected 
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b. Research question 

 

 

 

 

 

c. Research Hypothesis 

 

 

 

 

 

 

 

 

 

 

 

 

c. Objective of the study 

 

 

 

long non-coding RNAs in oral squamous cell carcinomas and 

normal tissues by qRT-PCR. Their study demonstrated the 

association of linc-RoR over expression in undifferentiated oral 

tumors and its prognostic value to predict the therapeutic response.  

Kokkat TJ et al 20138 have studied whether the storage period has 

any significant effect on the extracted macromolecules in FFPE 

tissues. The authors have systematically examined the 

quality/quantity of genomic DNA, total RNA, and total protein and 

have shown that there is no significant difference between 

macromolecules extracted from blocks stored over up to 12 years. 

 

Does differential expression of long non-coding RNAs like 

HOTAIR, MALAT1, MEG3 and H19 have any significant 

correlation with clinico-pathological parameters, tobacco habit, 

loco-regional recurrence and overall survival in patients with Oral 

cancer compared to those who do not have? 

 

Null Hypothesis (H01): There is no significant difference in the 

expression of long non-coding RNAs in Oral Squamous cell 

carcinoma compared to normal mucosa. 

Alternative Hypothesis (H11): There is a significant difference in 

the expression of long non-coding RNAs in Oral Squamous cell 

carcinoma compared to normal mucosa. 

Null Hypothesis (H02): Dysregulated LncRNA expression has no 

significant correlation with the prognosis in Oral Squamous cell 

carcinoma. 

Alternative Hypothesis (H12): Dysregulated LncRNA expression 

has a significant correlation with the prognosis in Oral Squamous 

cell carcinoma. 

 

1. To compare the LncRNA expression level in formalin fixed 

paraffin embedded and fresh tissues of oral squamous cell 

carcinoma. 

2. To analyze and correlate LncRNA expression with 
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d. Material and methods 

i. Source of data 

 

 

 

 

 
 

 

 

 

ii. Method of collection 

of data (including 

sampling procedure, 

if any) 

 

 

 

 

 

 

 

 

 

 

 

clinicopathological parameters of oral squamous cell carcinoma. 

3. To analyse the relationship of LncRNA expression with tobacco 

habit in oral squamous cell carcinoma. 

4. To evaluate the ability of LncRNA to predict the loco-regional 

recurrence in oral squamous cell carcinoma. 

5. To determine the ability of LncRNA to predict the overall 

survival in oral squamous cell carcinoma patients. 

 

The present study will be carried out using the clinical details, fresh 

tissues of OSCC patient who are treated by surgery in SDM 

Craniofacial Surgery Unit and FFPE tissue blocks from Department 

of Oral Pathology and Microbiology, SDM College of Dental 

Sciences, Dharwad.  

 

The laboratory analysis of LncRNA expression will be carried out at 

SDM Research Institute for Biomedical Sciences (SDMRIBS), 

SDM University, Dharwad.  

 

Study design: Case control type of study 

Sampling design: Quota sampling 

Tissue samples: 

1. Fresh frozen tissues of OSCC cases who are undergoing 

treatment by surgery in SDM Craniofacial Surgery Unit and its 

paired (from same patient) FFPE from Department of Oral 

Pathology and Microbiology will be collected for LncRNA analysis. 

Fresh OSCC tissues collected and stored at -80°C for an approved 

research study during 2019-2020 entitled “A potential targets to 

controlling cancer growth and metastasis through sialyltransferases” 

(Institutional Ethical Committee Approval. Ref. No SDMIEC: 

0119:2018) will also be included for the present study after 

obtaining written consent. 

2. FFPE archived tissue blocks of OSCC patients who are treated 

surgically during 2008 to 2020 will be collected. Written informed 

consent will be taken except for deceased individuals or patients 
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who can’t be traced or contacted. 

3. Paired FFPE and frozen fresh tissues of normal mucosa samples 

(Age & gender matched) will be collected as controls from healthy 

individuals without any oral habits during extraction of impacted 

third molars and pre prosthetic surgery after obtaining consent. 

Sample size calculation 

Fresh frozen & FFPE tissues.  

G Power Version 3.1.9.2 software was used to calculate sample size 

t tests - Means: Difference between two independent means (two 

groups) 

Analysis: A priori: Compute required sample size  

Input: Tail(s) = Two 

 Effect size d = .75 

 α err prob = 0.05 

 Power (1-β err prob) = 0.80 

 Allocation ratio N2/N1 = 1 

Output: Noncentrality parameter δ = 2.8559149 

 Critical t = 2.0032407 

 Df = 56 

 Sample size group 1 = 29 

 Sample size group 2 = 29 

 Total sample size = 58 

 Actual power = 0.8014083 

The minimum sample size of 29 was calculated in each group using 

the estimated effect size based on previously reported studies6 to 

achieve a power of 80%. Sample sizes were rounded to 30 

Control and OSCC cases: 

PASS 11 Version 11.0.7 software was used to calculate sample size 

Two-Sample T-Test Power Analysis 

Power N1 N2 Allocation 

Ratio 

Alpha Beta Mean1 Mean2 S1 S2 

0.99130 27 81 3.000 0.00500 0.00870 22.0 29.0 6.0  5.0 

Group sample sizes of 27 and 81 was calculated to archive 99% 

power with a significance level (alpha) of 0.00500 using a two-sided 
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iii. Inclusion criteria 

 

 

 

 

 

 

 

 

 

 

 

iv. Exclusion criteria 

 

 

 

 

 

 

 

 

 

 

Mann-Whitney test assuming that the actual distribution is uniform. 

Sample sizes were rounded to 30 (control) and 100 (OSCC cases). 

 

Sample size and sample distribution 

 

 

 

 

 

 

Inclusion criteria: 

1. OSCC patients who are undergoing treatment by Radical Neck 

Dissection or Modified Radical Neck Dissection of with or 

without adjunct radiotherapy. 

2. OSCC patients who have undergone Radical Neck Dissection of 

lesion with or without adjunct radiotherapy reported back to 

hospital with loco-regional recurrences of tumour are considered 

as recurrent cases of OSCC. 

3. OSCC patients who have undergone Radical Neck Dissection of 

lesion with or without adjunct radiotherapy and are disease free 

for at least 3 years are considered as non-recurrent cases of 

OSCC. 

Exclusion Criteria: 

1. Patients with neo-adjuvant chemo-radiotherapy  

2. Patients with perioperative death  

3. Patients suffering from immunodeficiency conditions like 

HIV/AIDS and other malignancies. 

4. Patients suffering from known nutritional deficiencies. 

5. Patients with distant metastasis. 

Demographic, clinic-pathological, TNM staging, treatment and 

follow-up (Survival) details of the study cases will be recorded and 

tissue samples will be subjected for quantitative real-time PCR 

(qRT-PCR) 

 

Sample FFPE 

tissues 

Fresh frozen 

tissues (Paired) 

OSCC cases (n=100) 100 30 

Normal mucosa(control) 

(n=30) 

30 30 
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v. Operational 

definitions/Techniqu

es employed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Selection and analysis of dysregulated LncRNA expression: 

Based on the Cancer Genome Atlas (TCGA) database and published 

articles, four important LncRNAs associated with cell 

differentiation and proliferation (HOTAIR & H19), Invasion 

&metastasis (MALAT1) and tumour suppression (MEG3) as 

markers are selected. The expression of these LncRNAs will be 

analysed by quantitative real-time PCR analysis in our study cases. 

Tissue preparation, Total RNA extraction, cDNA synthesis and 

real-time PCR: 

Fresh tissues stored in RNA later solution at -80°C will be washed 

in PBS buffer and homogenized using mortar and pestle. 10µmsize 

sections (3-5) of FFPE tissues will be taken using soft tissue 

microtome used for RNA extraction. 

Total RNAs from fresh and FFPE tissues will be extracted using 

Qiagen’sRNeasy Kit (Qiagen, Germany) following the 

manufacturer’s protocol. Extracted total RNA will be converted into 

cDNA using Qiagen’sRT2 First Strand Kit. Using LncRNA-specific 

forward and reverse primers, quantitative real-time PCR will be 

performed in triplicates for each sample using Qiagen’sSYBR® 

Green RT-PCR Kit in Rotor-GeneQ Plex6 instrument (Qiagen, 

Germany).The expression data obtained will be normalised with 

endogenous control (ACTB or GAPDH ) and the final mean 

expression data will be calculated for further statistical analysis. 

Experimental data will be expressed as mean ± standard error for 

the indicated number of observations. Statistical significance will be 

analyzed by using following statistical tests. 

The remaining genomic material (RNA) after completion of the 

study will be stored at -200C at SDM Research Institute for 

Biomedical sciences ad will be utilized future studies for next 

10years. The consent will be taken from the patient for the same. 

Any remaining RNS will be disposed as per the institutional 

biomedical waste disposal protocol. 
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e. List of references 

Analysis of results: 

• Statistical analysis will be performed using SPSS software 

package (version 21.0. Armonk, NY). P value <0.05 will be 

considered significant.  

• Contingency table will be prepared and descriptive analysis will 

be done for demographic and clinic-pathological parameters of 

OSCC cases. 

➢ Paired Student's t-test will be used compare the LncRNA 

expression in paired FFPE and fresh tissuesof OSCC &normal 

mucosa.  

➢ Unpaired Student's t-test will be done to compare the 

differential expression LncRNAs in OSCC cases and controls in 

FFPE tissues. 

➢ Correlation and regression analysis will be performed for each 

LncRNAs expression with clinico-pathological parameters, 

tobacco habit, therapeutic response and loco regional recurrence. 

➢ Overall survival will be calculated from the date of surgery to 

date of death or last follow-up. Patients who died of causes other 

than OSCC will be censored. Overall survival analyses will be 

plotted using Kaplan-Meier curve followed by Log–rank 

(Mantel-Cox) test.  

➢ Univariate and Multivariate survival analysis will be done to 

analyze the prognostic ability of LncRNA after adjusting the 

clinico-pathological parameters by Cox proportional hazards 

model. 
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Does the study require any 

investigations or 

interventions to be 

conducted on patients 

orhumans or animals? If so, 

please describe briefly. 

No 

Has ethical clearance been 

obtained from your 

institution 

Yes, IRB. No. 2020/S/OP/71 (copy attached) 

Is the proposed research 

project novel?   Give details 

(max 150 words) 

Yes, 

 Present study will be carried out on large cohort of OSCC cases 

(100) and multivariate survival analysis will be done after 

adjusting the clinic-pathological parameters to analyze the 

prognostic ability of LncRNA. Most studies concerning 

LncRNA in OSCC lacks above features. 

 The present study will examine the reliability of LncRNA 

detection in FFPE tissue blocks compared to paired fresh tissue 

samples which is never carried out using OSCC tissue. 

 The use of FFPE in the present study will allow us to correlate 

the LncRNA expression to long-term disease outcome (3-5 year 

disease-specific survival/ Overall survival).This will confirm the 

prognostic reliability of LncRNA which other studies lack. 

What is the expected 

contribution of the research 

project to the existing 

knowledge base? (max 150 

words) 

• The present study will demonstrate the possibility of LncRNA 

detection in archival FFPE tissues of OSCC. 

• The present study will add to the present existing knowledge of 

role of risk factors in the etiology, treatment failures and long-

term survival (10-12 year disease-specific survival/Overall 

survival) in OSCC. 

• The present study will explore the dysregulated LncRNA in 

OSCC with larger sample size thereby improving knowledge 

about the reliability of their potential involvement in OSCC. 

• The discovery of novel LncRNAs as a prognostic biomarker in 
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he present study will open up the possibility to treat OSCC| disease by largcting LncRNA. The therapeutic strategy can be 
employed for regulatory regions of LncRNA to drive the tumor 
specific expression of genes that could serve as targeted therapy. What is the expectcd | Iiis Very crucial to understand the carcinogeni or tumor suppresor | advantage of the research mechnisnm of TncRNAS. which is of great signilicance for the project to the society at | diagnosis and treatment of cancer by utilizing lnc RNAs. The present large? (max 150 words) study helps us to understand the role of LncRNA in the biological behaviour of Oral Squamnous cell carcinomas among the Indian population. The differential expression of LncRNA associated with poor survival and recurrence in OSCC could help us to identify high-risk patients. Such high risk patients will benefit from more intense adjuvant therapy. Experiments have even shown that some IncRNAs can improve the sensitivity of tumor cells to radiotherapy and chemotherapy. Since LncRNA has both oncogenic and tumour suppressive role, the present study may hold promise as prospective novel therapeutic target (targeted therapy) to improvesurvival period and to prevent loco-regional recurrence. 

What the expected OSCC is widespread in the north Karnataka region and main risk 

Is 

advantage of the research| habit associated is chewing tobacco. The present study assesses 
project in the regional area? the relationship of differential expression of LncRNA with 
(max 100 words) 

tobacco habit in OSCC. This could help us to understand the role of risk factor in the biological behaviour through the expression of LncRNA in OSCC among the North Karnataka population. The prognostic ability of LncRNAs may help us to idenify high risk patients and which can be used to improve the treatment outcome. Other Relevant documents 
Yes enclosed? 

Annexure l: Patient information sheet Annexure 2: Consent forms 
Ethical clearance certificate from institution Signature of the candidate: 

Place: 
Dharwad 

Date 
20.09.2020 
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