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Original  Article

Microsatellite Instability and Loss of Heterozygosity in 
CCND1 Microsatellite loci at Chr.11q13 in OSCC Patients 
with Therapeutic Validation

ABSTRACT 

Background: Numerous prognostic biological markers linked to survival have been identified over the years; however, only few have 
undergone rigorous evaluation for their diagnostic accuracy. Molecular laboratory techniques like microarrays, microsatellites, and single-
nucleotide polymorphisms (SNPs) have created new opportunities for diagnosing diseases, identifying chromosomal aberrations, and detecting 
point mutations for medical verification. The deviation of  CCND1-cyclinD1 loci on chromosome 11Q13 is identified as a genetic marker for 
esophageal, breast, colon, rectal, and ovarian cancers.
Materials and Methods: A total of  18 microsatellite markers located on 11q13 were analyzed in 150 patients with oral squamous cell 
carcinoma (OSCC), who were treated with cisplatin and capecitabine. The study aimed at early detection, clinical validation, and the establishment 
of  genetic markers. We collected 150 primary tumor tissues and corresponding blood samples from patients visiting King George’s Medical 
University in Lucknow between 2010 and 2016. Tissue samples were obtained either at the time of  investigational biopsy or during the surgical 
resection of  the lesions.
Results: The overall incidence of  loss of  heterozygosity (LOH)/microsatellite instability (MSI) was 60%±20.84, with the frequency of  LOH and 
MSI of  individual markers ranging from 9% to 95%. LOH/MSI was relatively more frequently detected at five loci, namely, FGF4 (65.33%/11%), 
FGF3 (77.33%/13.23%), INT2 (64%/12.8%), CCND1 (88%/ 15.13%), and D11S2179 (61.33%/12.66%).
Conclusion: This report presents the initial findings suggesting a potential association between allelic loss at the CCND1 locus on 
chromosome 11q13 and the recurrence of  OSCC in Indian patients treated with cisplatin and capecitabine. Further research in this area may 
provide valuable insights.
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INTRODUCTION
Genetic mutations and chromosomal aberrations in the 11q13 
region disrupt normal cellular functions in primary head and 
neck squamous cell carcinoma (HNSCC) tumors, with reports 
indicating that these abnormalities are present in 30%–60% of 
cases.[1-3] The oncogenes located in the 11q13 region include 
int2 (FGF3), hst-1 (FGF4), cyclin D1 (also known as prad-1 or 
bcl-1), and ems1. Among these, CCND1 and EMS1 have been 
consistently reported to be amplified and overexpressed.[4-6] 
The frequency of CCND1 amplification in oral squamous cell 
carcinoma (OSCC) ranges from 9% to 72%,[5-8] and studies 
have consistently detected it within the core amplicon at 
11q13.2-q13.4.
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CCND1 encodes cyclin D1, which promotes cell cycle 
progression during the G1 phase and the transition to S 
phase.[9-11] This cyclin D1 complex is extensively studied 
in various cancers, including oral, breast, lung, colon, and 
melanoma.[12-16] Amplification of CCND1 on chromosome 
11q13 is key for cyclin D1 overexpression in OSCC, but 
other mechanisms, such as altered mitogen-activated protein 
kinase (MAPK) and phosphatidylinositol 3-kinase (PI3K) 
signaling pathways, also contribute, complicating the role 
of CCND1 in the 11q13 amplicon.[6]This study establishes a 
crucial basis for understanding the varying frequencies of this 
microsatellite, offering valuable insights into the molecular 
differences inherent in the Indian population. Furthermore, 
it is important to note that the microsatellite instability (MSI) 
and loss of heterozygosity (LOH) on chromosome 11q13 
related to cyclin D1 (CCND1) have not been documented in 
the context of oral cancers.

Treatment strategies for oral cancer are still primarily based 
on the 9th tumor-node-metastasis (TNM) classification, as 
analyzed by Cancer Research and Biostatistics (CRAB). It 
is widely recognized that the biological characteristics of 
tumors significantly affect how they respond to therapies. 
Optimizing treatments based on the genetic and biological 
properties of individual tumors could improve the survival 
rates and reduce morbidity. Although many prognostic 
biological markers linked to survival have been identified, 
few have been rigorously tested for accuracy.[7,8] Cis-
diamminedichloroplatinum(II), known as cisplatin or cis-DDP, 
is an essential chemotherapeutic agent that is extensively 
utilized worldwide. Its proven effectiveness as both a 
standalone treatment and in combination with other drugs 
makes it a powerful option for combating a wide range of 
malignant solid tumors, including cancers of the testes, 
ovaries, bladder, esophagus, and head and neck squamous 
cell carcinoma.[9,10] In this study, 18 microsatellite markers 
at Chr. 11q13 were examined in 150 OSCC patients treated 
with cisplatin- and capecitabine-based chemoradiation to 
establish genetic markers for early detection as well as the 
marker responsible for drug sensitivity and resistance for 
accurate clinical practice.

MATERIALS AND METHODS
Patients and samples
In this study, we collected a total of 150 primary tumor tissues 
and corresponding blood samples from patients attending 
King George’s Medical University in Lucknow between 2010 
and 2016. The tissue samples were obtained either during 
investigative biopsies or during surgical resections of the 
lesions. Written informed consent was obtained from all 
patients, in accordance with Institutional Review Board 
guidelines. One portion of each biopsy was used for routine 
histopathological examination, while the remainder was 
snap-frozen and stored in liquid nitrogen. Peripheral blood 
lymphocytes from the patients were preserved at -80°C until 
DNA extraction to assess the normal genotype of the loci of 
interest. Histopathological diagnoses were made according 
to the WHO criteria. The clinicopathological staging was 
determined using the UICC TNM staging system, version 
6. Patients received standard treatment based on their 
tumor stage and individual clinical status (see Table 1 for 
clinicopathological data).

Treatment
Surgery, post-operative radiation, and chemoradiation were 
used based on the disease stage and high-risk features. 
Locoregional external beam radiotherapy with cobalt-60 was 
delivered at 2 Gy per fraction tailored to the tumor and neck 
nodes. Patients who did not undergo surgery received 70 Gy 
in 35 fractions over 7 weeks with concurrent chemotherapy. 
Those who underwent surgery either had close monitoring or 
received 60-64 Gy in 30–32 fractions alongside chemotherapy, 
based on their stage and risk factors. The chemotherapy 
regimen included cisplatin (75 mg/m² on days 1 and 2) and 
capecitabine (750 mg/m² in two divided doses from days 
1 to 14, with pyridoxine at 200 mg on the same days), 
administered over up to five cycles with a 3-week interval 
between them.

Treatment involved surgery (S) and chemoradiation (CT) for 
16 patients (10.66% of cases), surgery plus radiation (RT) 
for 12 patients (8%), and a combination of radiation and CT 
for 119 patients (79.33%). Only surgery was performed in 

Table 1: Clinico-pathological correlation in OSCC patients treated with cisplatin and capecitabine
T1 T2 T3 T4a N0 N1 N2 N3 Male Female

Tongue 0 9/2 (22.22%) 30/16 
(53.33%)

17/12 
(70.58%)

0 13/6 (46.15%) 41/24 
(58.53%)

5/1 (20%) 54/28 
(51.85%)

5/3 
(60%)

Buccal mucosa 7/2 (28.57%) 5/1 (20.00%) 23/14 
(60.86%

3/1 (33.3) 2/1 (50%) 19/6 (31.57% 24/15 (62.5%) 2/1 (50%) 37/19 
(51.35%)

9/4 
(40%)

Lip 0 13/5 (38.46) 6/0 (0) 0 3/0 (%) 13/3 (23.07% 2/2 (100%) 1 (0%) 19/5 (26.31% 0

floor of mouth 0 3 3 2/2 (100%) 0/0  4 (0) 4/2 (50%) 0 (0) 7/2 (28.57%) 1 (0)

alveolus 1 (0) 2 (0) 6/2 (33.33%) 1 (0) 4/1 (25% 5/1 (20%) 1(0%) 0 (0%) 9/2 (22.22%) 2 (0)

Hard palate 1 (0) 1 (0) 4/2 (50.00) 1 (0) 1/1 (100%) 2/0 (0%) 4/1(25%) 0 (00%) 6/2 (33.3%) 1 (0)

Av death per (%) 22.22% 25 49.27% 62.5 30% 28.57 57.89% 25% 43.93% 41.17%
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three patients (2%). Out of 31 patients who had surgery, 24 
underwent total excision (15 with R0 margins and nine with 
R1 margins), while seven had subtotal excision. Additionally, 
five patients with subtotal excision and one without surgical 
excision were classified as having R2 tumors. Patients were 
evaluated 4 to 6 weeks post-treatment.

Treatment toxicity and compliance
There were no surgical complications, including post-
operative deaths or wound issues. Radiotherapy (RT) 
toxicity affected 12 patients (80%),[11] resulting in grade 1–2 
dermatitis and oral mucositis, with no grade 3 or higher 
toxicity. Chemotherapy (CT) toxicity occurred in seven 
patients, presenting with grade 1–2 hematological issues.[12] 
All patients completed treatment without experiencing 
significant toxicity or interruptions. Patients were monitored 
weekly for acute chemoradiation-induced toxicity through 
medical interviews, physical exams, and complete blood 
counts, while late radiation toxicity was assessed during 
follow-ups. Toxicities were graded using the National Cancer 
Institute Common Toxicity Criteria (NCI-CTC) version 3.0, with 
hand-foot syndrome graded from 1 to 3.

Follow-up
The duration of symptoms was recorded as the time from 
the first complaint to diagnosis. Survival, recurrence, and 
progression data were collected from chart reviews and 
patient or relative contact. Response evaluations used RECIST 
criteria for both clinical and radiological assessments.[17]

Preparation of DNA and PCR
DNA was extracted from blood and tumor tissue using a 
proteinase K digestion and phenol–chloroform method.[13,14] 
Eighteen microsatellite markers on chromosome arm 11q13, 
including TPCN2, MYEOV, CCND1, and FGF4,[13] were used 
in this study (see Table 2 for primer sequences and product 
sizes). The genetic map locations and primer sequences were 
obtained from the NCBI’s UniSTS site (www.ncbi.nlm.nih.gov/
genome/sts/) and relevant research articles. The microsatellite 
primers were purchased from Bangalore Genie.

PCR
The microsatellite PCR was performed in a 25-µL reaction 
containing 50 ng genomic DNA, 15 pmol of each primer, 1.5 
µL of dNTPs, 3.3 µL of 10X assay buffer with MgCl2, and 0.6 
µL of Taq polymerase. Amplification used the MJ Research 
Thermocycler, starting with an initial denaturation at 94°C for 
5 min, followed by 35 cycles of 1 min at 94°C, 1 min at 57°C, and 
2 min at 72°C, ending with a final extension at 72°C for 7 min. 
The PCR products were then analyzed using 3% agarose gels.

Sample preparation and DNA fragment analysis
The gels were scanned and analyzed using Fragment 
Manager software from Pharmacia Biotech. The size marker 

preparation and assessment of MSI and loss of heterozygosity 
(LOH) followed previously reported methods. LOH was 
determined by comparing heterozygous alleles in normal and 
tumor samples, considering LOH present if the tumor allele 
was absent or showed a reduction of 50% or more compared 
to the normal allele. MSI was identified by any additional 
band in tumor DNA not found in normal DNA. Samples with 
allelic loss were reanalyzed after a second independent 
amplification. The LOH determination model is calculated 
as follows: (height of normal allele two + height of normal 
allele one)/ (height of tumor allele two + height of tumor 
allele one). NAGK, a housekeeping gene on chromosome 2, 
served as a reference for normalization.

Assessment of allelic losses
MSI and LOH were evaluated through PCR amplification 
of microsatellite markers. MSI was identified by a shift or 
change in the intensity of a specific allelic band on the 
autoradiogram, while LOH was characterized by a total loss 
or a reduction of 50% or more in the signal density of one 
heterozygous allele. Scoring was initially done by visual 
inspection followed by quantification using a densitometric 
scanner (model 300A) with Image Quant (version 3.3). An 
optical density range of 0.01 to 4.0 OD units was used, with 
a spatial resolution of 100 points/cm. Relative quantification 
employed the standard curve method. Copy numbers were 
calculated as the log2 ratio of each tumor target locus to an 
internal reference locus (N-acetylglucosamine kinase, NAGK) 
relative to the reference DNA. A log2 ratio greater than 0.59 
was set as the cutoff for copy number

RESULTS
A total of 150 patients diagnosed with OSCC were included 
in this study. The cohort comprised 132 males (88%) and 18 
females (12%), with a mean age of 55.3 years at diagnosis. The 
age range for females was 38 to 73 years, while for males, it 
was 42 to 82 years. Although the mean age was slightly lower 
in females, this difference was not statistically significant. 
The clinicopathologic data are presented in Tables  1 
and 3. The tongue was identified as the most frequently 
affected site, with 59 cases reported (54 males and five 
females, representing 39.33% of the total cases). The study 
documented 31 deaths, which included 28 males (51.85% 
of total deaths) and three females (60%, which accounts 
for 52.54% of total deaths). The observed tumor and nodal 
statuses included T4a with 17 cases, resulting in a mortality 
rate of 70.58%, and N2 with 41 cases, corresponding to a 
mortality rate of 58.53%.

The buccal mucosa was affected in 47 cases (37 males and 
10 females, including one early phase case, accounting for 
31.33% of total cases). There were 23 deaths (19 males, 51.35% 
mortality; four females, 40% mortality), and the tumor and 
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nodal status showed T3 in 23 out of 14 cases (with a mortality 
rate of 60.86%) and N2 in 24 out of 15 cases (with a mortality 
rate of 62.5%). The hard palate was affected in seven cases 
(4.66%), with two deaths (28.57%). The lip was affected in 19 
cases (12.66%), resulting in five deaths (26.31%). The floor of 
the mouth was most frequently affected in men, with seven 
cases (4.66%) and two deaths (28.57%), while in women, there 
was only one case (0.66%).

The solid tumor type was observed more frequently in 
males (72%) compared to females (59%). Conversely, the 
peripheral tumor type occurred more often in females 
(28%) than in males (19%), although these differences did 
not reach statistical significance. This study identified 
significant associations between tumor status and mortality 
(P ≥ 0.05); however, no significant differences were found in 

the relationship between nodal involvement and death. A 
single unicystic case was documented in a male patient (refer 
to Table 1). The primary tumors were measured to have an 
average size of 2.1 cm, with a median size of 1.75 cm and a 
range spanning from 0.6 cm to 5.0 cm. The unicystic tumor 
exhibited the largest size, measuring 2.5 cm in diameter, 
followed by solid and peripheral tumors, which had mean 
sizes of 2.1 cm and 2.0 cm, respectively. The mean follow-up 
duration for the patients was 24 months, with a range of 5 to 
36 months. Regrettably, all patients had passed away by the 
time of the last recorded follow-up. Out of the patient cohort, 
16 individuals underwent radical surgery (67%), whereas the 
remaining 33% received conservative surgery. Notably, no 
significant relationships were identified between the type 
of surgery and other variables, including gender, histotype, 
tumor localization, and recurrence.

Table 2: Oligonucleotide sequences used as microsatellite markers at Chr.11q13
SL. no Gene/primer Name

11q13 gene region
Type Primer sequence  Product size (bp)

1 TPCN2 F
R

5′-CAGTTGTTTTCTCTTGTTGCTG
5′-TCCCTTGTCCTCTGACTTGTTT

75–210

2 MYEOV F
R

5′-CACTTCCCTGACCCCAGTAA
5′-ATGAGCAACGAGTCCCTGTC

124–308

3 CCND1 F
R

5′-GAGGTGGCAAGAGTGTGGAG
5′-CCTGGAAGTCAACGGTAGCA

150–525

4 ORAOV1 F
R

5′-AAGTAGGGTCATCATAAGGGAAT
5′-AGGAAGCCAGCAGCATAGC

150–378

5 FGF4 F
R

5′-ATGCTCCACGCCATACTACA
5′-GTGTGCTGCTATTCTGTGTTTT

77–244

6 TMEM16A F
R

5′-CAGCATTTCCAACCCACAG
5′-GCACTCCAGACAGCCAGATA

136–302

7 FADD F
R

5′-AGCCATTCAGTCACCAATCA
5′-GCTGTTCTGTCCATCCTGTC

98–256

8 PPFIA1 F
R

5′-TGCTTTGGAAGATAAGGTAAGTT
5′-TGGCAGAGGGTGGGAAA

120–206

9 CTTN F
R

5′-TTCCTCATTGGATTACTGTGTTT
5′-TACCTTTCTTTCCGCTTGGA

73–182

10 SHANK2 F
R

5′-GCGTGCATCCAAGAAATGCG
5′-AGGTTCAGTAGACTCGAATGG

58–140

11 DHCR7 F
R

5′-GCGGAGGTAGGTCTTTCACA
5′-CCATTTCGCCATAGAACCAT

106–180

12 Reference
NAGK

F
R

5′-TGGGCAGACACATCGTAGCA
5′-CACCTTCACTCCCACCTCAAC

78

13 FGF3 F
R

5′ATTTCCAGAGCCAGCTCAAA
5′CTTTAATGTTGTGATGACACAAAGC

198–220

14 INT2 F
R

5′TCTGCCTCCTGGGTTCAAG
5′AGGAAAGACAAGGTTGTAGG

364–379

15 D11S2179 F
R

5′TAGGCAATACAGCAAGACCCTG
5′GCACTGGAATACGATTCTAGCAC

123–133

16 D11S901 F
R

CCCACATAGATTACTGGCCTC
ATTCCTACATTAGCAGTTGGCA

210–236

17 D11S1887 F
R

CTCCTCTGTATTCCCACAAAAC
ACCTGACATTGTATCTAAACCTC

156–208

18 D11S1358 F
R

CACAACCTGGATGAACCCTA
AACCAACATTCTACTTTCTGTCT

140–200

19 D11S917 F
R

ATGATGCCATATCTTGTCTTGA
AATTTAAAGACAGATGCCAAGC

175–228
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During the follow-up period, 65 patients (43.3%) experienced 
a recurrence, which included 58 men (43.93%) and seven 
women (38.88%) (EP-11). All recurrent cases were solid 
tumors, primarily affecting the tongue and buccal mucosa, 
with an average survival time of 15 months (ranging from 5 
to 30 months). Among the 54 recurrent cases, 28 involved 
the tongue. The size of the recurrent tumors was significantly 
larger (P ≥ 0.01).

The study analyzed microsatellite results and the distribution 
of LOH and MSI in 150 OSCC cases. The overall incidence of 
LOH/MSI was 60% ± 20.84, with individual marker frequencies 
ranging from 9% to 95%. LOH was most frequently detected 
at five loci: FGF4, FGF3, INT2, CCND1, and D11S4533, using 
NAGK as the reference marker. LOH was predominant in 
tumors of the tongue, buccal mucosa, and lip, affecting three 
to six loci, while two tumors showed LOH at only one or two 
loci. MSI was present in all tumors of these locations with 
at least three affected loci, primarily in male patients, with 
only 5% observed in females. No significant association was 
found between LOH and the patients’ age or tumor size, but 
tumor stage was significantly related to LOH/MSI (P ≥ 0.05). 
Furthermore, a mixed habit was associated with the presence 
of LOH [Table 4, Figures 1–3].

DISCUSSION
The progression of carcinogenesis in oral tissues is a 
complex process involving various morphological and 
genetic changes, such as the activation of oncogenes and 
inactivation of tumor-suppressor genes. Tumor cells can 
exhibit alterations in genes related to their cell cycle. Two 
main types of microsatellite alterations are observed in 
human tumors: deletion, leading to LOH, and MSI, initially 
identified in hereditary non-polyposis colorectal cancers 
(HNPCC).[18-21] While MSI primarily characterizes HNPCC-
related tumors, it can also occur in some sporadic cancers. 
Discrepancies in reported MSI frequencies may result 
from different sources of tumor DNA and variations in the 
microsatellites analyzed. To standardize MSI detection, 
a panel of mono- and dinucleotide repeats, which are 
mainly affected by mismatch repair (MMR) deficiencies, 
was established. Additionally, a newer form of instability, 
called elevated microsatellite alterations at selected 
tetranucleotides (EMAST), has been recognized. This 

Table 3: Clinicopathological characteristics of OSCC patients 
treated with cisplatin & capecitabine
Gender
 Male 132

Female 18

Body weight

Male 67.34 (43–79)

Female 55.3 (38–73)

Body mass index

Male 25.81 ± 3.02

Female 23.62 ± 4.03

Hemoglobin

Male 10.5 ±1.02

Female 10.1 ±1.5

Habits

Exclusive chewers 76

Exclusive smokers 25

Exclusive drinkers 32

Mix habits 17

Pathological grade

Well-differentiated 24%

Moderate 
differentiated

49%

Poor differentiated 68%

Tumor/nodal location

Tongue  M-54; (EP-2); F-5

Buccal Mucosa  M-37; (EP-5); F-9, (EP-1)

Lip M-19, (EP-1); F-Nil

Floor of the mouth M-7; F-1

Alveolus M-9(EP-1); F-2

Hard palate M-6, (EP-1); F-1

Pathological stages

T1 T-0/0; Bm-7/2, Li-0/0, Alv-1/0, Fm 0/0, Hp-1/0

T2 T-9/2; Bm-5/1, LI-13/5, Alv-2/0, Fm-3/0, Hp-1/0

T3 T-30/16, Bm-23/14, Li-6/0, Alv-6/2, Fm-3/0, Hp-4/2

T4 T-3/1, Bm-9/5, Li-0/0, Alv-0/0, Fm-0/0, Hp-0/0

T4a T-17/12, Bm-3/1, Li-0/0, Alv-1/0, Fm-2/2, Hp-1/0

Nodal status

 N0 T-0/0, Bm-2/1, Li-3/0, Alv-4/1

 N1 T-13/6, Bm-19/6, Li-13/3, Alv-5/1

 N2 T-41/24, Bm-24/15, Li-2/2, Alv-1/0

 N3 T-5/1, Bm-2/1, Li-1/0, Alv-0/0

 Treatment

 Surgery only 5

 Surgery + RT 12

 Surgery + RT 
+ CT

43

 CT + RT 67

 CT 23

Recurrence status

 NO recurrence 68

 Relapse 58

 Lost to follow-up 14 + Relapse, EP-10

Clinical outcome

 Alive without 
disease

37 (24.66%)

Gender

 Dead 65 (43.33%); M-43.93%; F-41.17%

Month-wise 
mortality

5/1, 6/4, 7/1, 8/0, 9/6, 10/0, 11/4, 12/6, 13/5, 14/6, 15/3, 
16/1, 17/6, 18/17, 19/4, 20/3, 23/1, 24/2, 26/3, 30/1

 Alive with 
disease (month)

48 (38)

Table 3. Continued
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instability, not related to MMR deficiency, is observed at 
tetranucleotide repeats and appears frequently in various 
human tumors [Tables 5 and 6].

A previous study found that p16 microsatellite markers 
were positive in 44.4% of Stage 1, 51.9% of Stage 2, 
and 3.7% of Stage 4 OSCC cases.[22] Positivity for the 
p16 microsatellite marker at 9p21 was 77.8% in well-
differentiated, 22.2% in moderately differentiated, and 
0% in poorly differentiated OSCC cases.[23-25] The D9S1747 
marker was highlighted as an early prognostic marker for 
OSCC. However, data on microsatellite alterations at the 
CCND1 loci on chromosome 11q13 are lacking. In our 
study, we observed a high positivity rate of 98% for the 
CCND1[26,27] microsatellite marker in OSCC patients (with 
complete response at 86% and partial response at 12%). 

LOH in the CCND1 region is commonly reported in various 
cancers, with 88% LOH[28] noted in 150 OSCC-positive cases 
in this study. This aligns with prior findings of frequent 
homozygosity on the 11p chromosome in head and neck 
cancers, suggesting that homozygous deletion may play 
a significant role in OSCC development. Additionally, a 
separate analysis found the highest frequency of alteration 
at the D9S168 marker on the 9p23 locus[29] in young adult 
OSCC patients, while some research reported a 59% LOH 
and MSI rate on 9p21. In our work, 3.2% of OSCC samples 
treated with cisplatin and capecitabine were negative for 
the CCND1 microsatellite marker, potentially due to genetic 
alterations at chromosome band 11q13.

CONCLUSION
The findings of this study unequivocally demonstrate that 
microsatellite alterations, specifically instability or deletion, 
are prevalent at the CCND1 gene on chromosome 11q13 
in OSCC. This indicates a critical role for these alterations 
in the process of tumor development. Furthermore, they 
hold significant prognostic value as reliable predictors of 
a heightened risk of recurrence, assuming our results are 
validated in a larger cohort of patients. Our findings are 
consistent with those of the only other study published on 
allelic losses in OSCC, reinforcing the importance of this 
research.
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Table 4: Analysis of 18 microsatellite markers of CCND1 loci examined in 150 OSCC patients
SL. no Locus Allele No. HO He (%) LOH (%) MIS (%)
1 TPCN2 4 97.33% 4.60% 5.33%/150 4.60%

2 MYEOV 6 97.30% 6.30% 18%/150 2.60%

3 CCND1 5 47% 31.33% 88%/150 15.13%

4 ORAOV1 5 93% 17.33% 26%/150 9.30%

5 FGF4 2 50.66% 18.66% 65.33%/150 11%

6 TMEM16A 1 80.66% 12% 10.66%/150 2.60%

7 FADD 6 81.33% 6.66% 14%/150 9.66%

8 PPFIA1 6 40% 16% 11.33%/150 8.66%

9 CTTN 4 78% 22% 9.33%/150 7.33%

10 SHANK2 4 85.33% 11.33% 11%/150 6%

11 DHCR7 6 93.66% 18.66% 13.33%/150 9%

12 Ref.NAGK 1 – – – –

13 FGF3 2 28% 51.33% 77.33%/150 13.23%

14 INT2 6 23% 50% 64%/150 12.8%

15 D11S2179 8 24% 49.33% 61.33%/150 12.66%

16 D11S1358 7 86% 19.33% 16.66%/150 4.66%

17 D11S917 4 92% 25.33% 34.66%/150 4%

18 D11S1887 3 92.66% 13% 18.66%/150 2%

19 D11S901 2 82.66% 14% 22.66%/150 2%

Figure 1: FGF3-microsatellite with mismatch (6–9) & He (10). It is showing 
LOH & MSI on 220 bp (1 to 10 patients samples, M = marker)
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Figure 2: CCND1-microsatellite with LOH & MSI. It is showing LOH & MSI on 500 bp (1 to 12 patients samples, M = marker)

Figure 3: INT2-microsatellite with LOS & MSI. It is showing LOH & MSI on 364 bp (1 to 15 patients samples, M = marker)

Table 5: Clinico-pathological correlation in OSCC patients treated with cisplatin and capecitabine
T1 T2 T3 T4 T4a N0 N1 N2 N3 Male Female

Tongue 0 9/2 
(22.22%)

30/16 
(53.33%)

3/1 
(33.33%)

17/12 
(70.58%)

0 13/6 
(46.15%)

41/24 
(58.53%)

5/1 
(20%)

54/28 
(51.85%)

5/3 
(60%)

Buccal 
mucosa

7/2 
(28.57%)

5/1 
(20.00%)

23/14 
(60.86%

9/5 
(55.55%)

3/1 
(33.3)

2/1 
(50%)

19/6 
(31.57%)

24/15 
(62.5%)

2/1 
(50%)

37/19 
(51.35%)

9/4 
(40%)

Lip 0 13/5 
(38.46)

6/0 (0) 0 0 3/0 
(%)

13/3 
(23.07%)

2/2 
(100%)

1 
(0%)

19/5 
(26.31%

0

Floor of 
the mouth

0 3 3 0 2/2 
(100%)

0/0 4 (0) 4/2 
(50%)

0 (0) 7/2 
(28.57%)

1 (0)

Alveolus 1 (0) 2 (0) 6/2 
(33.33%)

0 1 (0) 4/1 
(25%

5/1 
(20%)

1 (0%) 0 
(0%)

9/2 
(22.22%)

2 (0)

Hard 
palate

1 (0) 1 (0) 4/2 
(50.00)

0 1 (0) 1/1 
(100%)

2/0 (0%) 4/1 
(25%)

0 
(00%)

6/2 
(33.3%)

1 (0)

Av death 
per (%)

22.22% 25 49.27% 50% 62.5 30% 28.57 57.89% 25% 43.93% 41.17%
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