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Abstract 

Background and objectives: In the occurrence and 

development of primary knee osteoarthritis, the 

potential role of genetic factor has become an attraction 

for researches. Matrilin-3 (MATN-3), the newest 

identified gene in the pathomechanism of primary knee 

osteoarthritis, is a non-collagenous oligomeric 

extracellular matrix protein (ECM) and the smallest 

member of the matrilin family. This present study 

highlights the possible association of MATN-3 

rs8176070 (SNP6) polymorphism with primary knee 

OA in the Indian population. 

 

Material and Methods: In total, 50 patients with 

primary knee OA, aged between 40-75 years, enrolled 

in the case-control study conducted in North India. The 

other 50 demographically matched healthy individuals 

were considered as control groups. Determination of 

genotypes of MATN-3 SNP6 in cases as well as in 

controls was performed using polymerase chain 

reaction-restriction fragment length polymorphism 

(PCR-RFLP). Demographic details, medical history and 

other relevant information were obtained. The diagnosis 
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was made by clinical examination and radiological 

grading using the Kellgren-Lawrence grade scale (KL). 

 

Results: With regard to genotypes of MATN-3 gene 

SNP6 (rs8176070), 22 (78.57) patient with the B\b 

genotype had severe KL grades, yet no significant 

association compared with those B\B and b\b genotypes 

(p=0.485). Additionally, patients with b allele frequency 

had a severe KL grade, although no significant 

(p=0.180) association was found. 

 

Conclusion: The verdicts obtained from the present 

study proposed that MATN-3 gene polymorphism was 

not associated with primary knee osteoarthritis in the 

Indian population. 

 

Keywords: Matrilin-3; Primary Knee Osteoarthritis; 

Kellgren-Lawrence Grade; Restriction Fragment Length 

Polymorphism 

 

Abbreviation: OA-Osteoarthritis; MATN-3-Matrilin-

3; ECM-Extracellular matrix protein; KL-Kellgren-

Lawrence system; SNP-Single nucleotide 

polymorphism; PCR-RFLP-Polymerase chain reaction-

restriction fragment length polymorphism 

 

1. Introduction 

Based on etiology, primary (idiopathic or non-

traumatic) and secondary (usually due to trauma or 

mechanical misalignment) are two main types of 

osteoarthritis. Primary knee osteoarthritis (OA) is the 

second most common rheumatologic problem and one 

of the leading causes of disability. This degenerative 

and progressive joint disease affects nearly 250 million 

people worldwide [1] and 22% to 39% in India [2]. 

Clinically, joint pain, limitation of movement, 

tenderness, crepitus, occasional effusion, and variable 

degrees of local inflammation without systemic effects 

are the salient symptoms associated with primary knee 

OA [3, 4]. The severity of the disease can also be 

graded as per the radiographical findings by the 

Kellgren-Lawrence (KL) system, which was proposed 

by Kellgren et al. in 1957 [5] and later on accepted by 

WHO in 1961.  

 

Primary knee OA was historically viewed as exclusively 

a degenerative disorder of the cartilage despite, recent 

evidence has shown that it is a multifactorial entity, 

involving multiple causative factors like trauma, 

mechanical forces, inflammation, biochemical reactions, 

and metabolic derangements [6]. Genetic factors come 

to light as affecting the risk of primary knee OA 

development [7]. Keeping this in mind, several genome-

wide association studies (GWAS) have attempted to 

identify OA susceptibility genes and showed single-

nucleotide polymorphisms (SNPs) in multiple genes 

associated with an increased risk of primary knee OA, 

including collagen genes (COL1A1, COL2A1, 

COL9A1, and COL11A2) as well as genes encoding 

interleukin-1 receptor (IL1R), transforming growth 

factor-β1 (TGFβ1), cartilage matrix protein1 (CMP1), 

tissue inhibitor of metalloproteinase 3 (TIMP3), insulin-

like growth factor-1 (IGF1), bone morphogenetic 

protein (BMP), vitamin D receptor (VDR), aggrecan-1 

(AGC1), secreted frizzled-related protein 3 (FRZB), 

growth differentiation factor 5 (GDF5), and 

cyclooxygenase-2 (COX-2) [8-10]. It is assumed that 

the genetic changes affecting the synthesis of cartilage 

may play a role in the development of primary knee 

OA.  

 

Recently, Matrilin (MATNs) gene is identified as the 

newest causative agent for primary knee OA. The 

matrilin (MATNs) are a family of oligomeric 

extracellular matrix (ECM) proteins that have four 

members termed matrilin-1 through -4 consisting of von 

Willebrand factor A (vWFA) domains, epidermal 
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growth factor (EGF) like domains, and a C-terminal 

coiled-coil domain [11]. Matrilin-3 (MATN-3) is the 

least complex member of the matrilin family, consisting 

of only one vWFA domain, four EGF-like domains, and 

a C-terminal coiled-coil domain and interacts with 

collagen fibrils, multiple proteoglycans, and other 

glycoproteins; thus, it plays a dominant role in the 

formation of a filamentous matrix network. It is 

encoded by the MATN-3 gene, which is present on the 

short arm of the chromosome 2 region 2p24-p23 [12]. 

The regulation of MATN-3 expression is essential for 

the maintenance of the cartilage extracellular matrix 

(ECM) microenvironment [13].  

In the pathogenesis of many disorders, including 

hereditary microepiphyseal dysplasia and 

spondyloepimetaphyseal dysplasia, and predispose 

individuals to develop primary knee OA, MATN-3 gene 

mutations have been pointed out [14-16]. Many recently 

published studies in the past few years have been 

demonstrated that single nucleotide polymorphism 

(SNP) of MATN-3 gene is associated with primary knee 

OA in patients with different ethnicities, although the 

results were controversial [13, 17-19]. However, there 

are no reported studies that assess the association 

between MATN-3 gene polymorphism and primary 

knee OA in Indian patients so far. In the present case-

control study, we only considered a subtype of OA, 

primary knee OA, and aimed to investigate the possible 

association and clinical significance of MATN-3 

rs8176070 (SNP6) polymorphism in a series of Indian 

patients with primary knee OA.  

2. Materials and Methods 

2.1 Study participants  

The study was conducted in the Department of 

Orthopedics with the collaboration of the Department of 

Biotechnology, Era’s Medical College and Hospital, 

Lucknow, Uttar Pradesh, India. It was conducted in 

accordance with the guidelines of the Declaration of 

Helsinki (World Medical Association, 2008), and the 

local ethics committee of the institute approved the 

study protocol. Informed written consent was obtained 

from all the participants before they were enrolled in the 

study. In the present case-control study, a total of 50 

patients (Group I) with clinical symptoms along with 

radiographic signs of primary knee OA according to 

the KL grading, who attended or were admitted to the 

outpatients’ clinic and inpatients’ department of Era’s 

Lucknow Medical College and Hospital, from 

November 2017 to October 2019, together with 50 

demographically matched healthy individuals (Group II) 

with no symptoms or signs on clinical examination or 

radiographic changes indicative of primary knee OA or 

other joint diseases were included.  

2.2 Sample size estimation 

Sample size estimation was done at the Department of 

Community Medicine, Era’s Medical College and 

Hospital. It was calculated based on the proportion of B 

allele of MATN-3 gene among cases and controls [20], 

using the following formula:  

Where, p1 = 0.46, the proportion of B allele in cases;

p2 = 0.68, the proportion of B allele in controls; error 

ratio e=0.35, considered to be clinically significant; type 

1 error α = 5%; type II error β = 20% for detecting 

results with the 80% power of study; data loss Z= 10%.  

By putting these values in the equation, the sample size 

found to be n=50 for each group.  

2.3 Inclusion criteria and exclusion criteria  

Both cases and controls participants, with age group of 

40-75 years, regardless of any gender bias were 

included in the study. Patients were completely 

excluded from the study if they had one or more of the 
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following conditions: 1) isolated patellofemoral OA; 2) 

secondary OA due to trauma or deformity; 3) metabolic 

disorders such as diabetes mellitus, thyroid disorders, or 

Cushing syndrome; or renal failure or were undergoing 

dialysis; 4) infectious disorders such as septic arthritis, 

viral arthritis, or fungal arthritis; 5) inflammatory 

arthritis such as rheumatoid arthritis, systemic lupus 

erythematosus, and seronegative arthritis; 6) 

malignancy; 7) bilateral knee replacements.  

 

2.4 Data collection  

Detailed histories of demographic and other information 

including age, gender, occupation, medical history were 

obtained by using questionnaires. Only in cases, some 

blood investigations (CRP, RA factor) and X-ray of the 

bilateral knee in anteroposterior and lateral view on 

standing were also performed followed by graded 

according to the KL grading system [5].  

 

2.5 Kellgren and Lawrence (KL) grading system  

Grade 0: No radiographic features of primary knee OA 

are present.  

Grade 1: Doubtful joint space narrowing and possible 

osteophytic lipping.  

Grade 2: Definite osteophytes and possible joint space 

narrowing on the anteroposterior weight  

bearing radiograph.  

Grade 3: Multiple osteophytes, definite joint space 

narrowing, sclerosis, possible bone deformity.  

Grade 4: Large osteophytes, marked joint space 

narrowing, severe sclerosis and definite bony 

deformity.  

 

2.6 Procedure for DNA extraction  

In total, 5 ml of venous blood was drawn and poured in 

EDTA containing tubes. The DNA samples will be 

isolated from peripheral blood lymphocytes by the 

standard phenol extraction method using the Thermo 

Scientific Gene JET Whole Blood Genomic DNA 

Purification Mini Kit (Thermo Fisher Scientific Inc, 

California, USA). The DNA concentration will be 

determined by the spectrometer and stored at -20degree 

Celsius till the time of DNA extraction.  

 

2.7 MATN-3 genotyping  

Polymerase chain reaction (PCR) was conducted in a 

reaction volume of 50 μL using Dream Taq Green PCR 

Master Mix (Thermo Fisher Scientific Inc, California, 

USA) with 25 μL dream taq green PCR master mix, 3 

μL (5 pmol ) forward primer, 3 μL (5 pmol) reverse 

primer, 5 μL (10 ng) template DNA, 14 μL nuclease-

free water. The primers used for PCR were: 5′d 

GGACAGGATCCCACAAAAAG 3′ as a forward 

primer and 5′d GAAAGAGGGGCTACAACAGG 3′ as 

a reverse primer. Here mentioned amplification protocol 

was used: initial denaturation at 95°C for 10 min, 

followed by 35 cycles of denaturation at 95°C for 1 min, 

annealing at 60°C for 1 min, extending at 72°C for 1 

min, and final extension at 72°C for 10 min in a 

thermocycler. The resulting PCR products demonstrated 

a single fragment at 501 bp by gel electrophoresis. With 

10 units of BSEYI restriction enzyme at 37°C for 10 h, 

in total, 10 μL of the 501-bp product was digested. A 

3% agarose gel containing 2% ethidium bromide was 

used for the visualization of digestion products. 

Restriction fragment length polymorphisms (RFLPs) 

were coded as Bb, where the uppercase letter indicated 

the absence of the restriction site and the lowercase 

letter implied the presence of the site. The wild-type 

genotype (CC), was coded as bb, which produced a 

double band at 149 and 352 bp; heterozygotes (CN), 

was coded as Bb, which produced three bands at 501, 

149, and 352 bp; and homozygote polymorphic 

genotype (NN), was coded as BB, which produced only 

one band at 501 bp. Results of PCR-RFLP for MATN-3 

gene are shown in Figure 1.  



Fortune J Rheumatol 2020; 2 (1): 001-012  DOI: 10.26502/fjr.26880012 

Fortune Journal of Rheumatology    5 

 

Figure 1: PCR-RFLP results of matrilin 3gene done on 

3% agarose gel, Lane#6-100 bp molecular weight 

marker, Lane# 1,3,4,5,8 (Bb), Lane#2,7 (bb). 

 

2.8 Statistical analysis 

Statistical analyses were performed with Statistical 

Package for Social Sciences version 21.0. Software 

(SPSS Inc., Chicago, IL, USA). Calculation of Chi-

square test for deviation from Hardy-Weinberg 

equilibrium (HWE) was performed using the online 

freely available calculator to compare the observed and 

expected frequencies of genotypes in the studied groups. 

 

 

21 Quantitative data were presented as mean ± 

standard deviation, whereas, categorical data were 

shown as frequency (percentage). Unpaired T-test was 

used to compare continuous parametric variables, 

while Chi-square test was used for categorical variable 

comparison. The differences in genotype and allele 

distributions were investigated by the chi-square (χ2) 

test and, represented by odds ratios (ORs) and 95% 

confidence intervals (CIs). In statistical comparison 

between two groups, the statistical significance was 

defined as p<0.05 (*), while a p-value of >0.05 was 

insignificant. A p-value of <0.001 was regarded as very 

highly significant (***).  

 

3. Results 

Out of the 100 subjects enrolled in the study, a total of 

50 (50%) were patients of primary knee OA considered 

as the case group of study, while remaining 50 (50%) 

were demographically matched healthy individuals 

served as the control group of the study. Analysis of 

HWE showed that genotypes of the MATN-3 gene 

SNP6 (rs8 176070) in both cases and control subjects 

were not in HWE. There was evidence to reject the 

assumption of HWE in the sample (p<0.05 for each). 

 

Characteristics Group I: Cases (n=50) Group II: Control (n=50) p-value 

Age/years, Mean ± SD (range)# 55.90 ± 7.04 (45-70) 56.00 ± 7.34 (42-72) 0.945 

Age groups, n (%) 

 ≤50 Years 16 (32) 13 (26) 0.102 

 51-60 Years 21 (42) 26 (52) 

 61-70 Years 13 (26) 8 (16) 

 71-80 Years - 3 (6) 

Gender, n (%) 

Male 30 (60) 31 (62) 0.838 

Female 20 (40) 19 (38) 

Occupation, n (%) 



Fortune J Rheumatol 2020; 2 (1): 001-012  DOI: 10.26502/fjr.26880012 

Fortune Journal of Rheumatology    6 

 Unskilled worker 7 (14) 15 (30) 0.314 

 Skilled worker 7 (14) 6 (12) 

 Service 4 (8) 2 (4) 

 Business/ Profession 12 (24) 13 (26) 

 Housewife 20 (40) 14 (28) 

Medical history, n (%) 

 Diabetes - - 0.806 

 Hypertension 11 (22) 10 (20) 

 Other systemic illnesses - - 

¥ SD, Standard Deviation. #Unpaired T-test was used to compare continuous parametric variables. Chi-square test 

was used for the categorical variable comparison. p>0.05 was statistically insignificant. 

 

Table 1: Demographic characteristics of the studied groups. 

 

 

Genotype, n(%) 

Group I: Cases Group II: Control p-value OR (95% CI) 

n=50 n=50 

bb 10(20) 10(20) - - 

Bb 40(80) 39(78) 0.807 1.128(0.430-2.956) 

BB - 1(2) 0.317 0.333(0.013-8.379) 

Allele, n(%) n=100 n=100 

b 60(60) 59(59) 0.886 1.042(0.593-1.833) 

B 40(40) 41(41) 0.886 0.959(0.545-1.687) 

 

Table 2: Comparison of MATN-3 gene SNP6 (rs8176070) genotypes and allele frequencies between case and 

control groups. 

 

KL Grade Total No. bb, n(%) Bb, n(%) BB, n(%) Statistics 

Mild (I-II) 

Severe (III-IV) 

Grade I 

Grade II 

Grade III 

Grade IV 

22 

28 

6 

16 

18 

10 

4 (18.18) 

6 (21.43) 

- 

4 (25.00) 

4 (22.22) 

2 (20.00) 

18 (81.82) 

22 (78.57) 

6 (100.00) 

12 (75) 

14 (77.78) 

8 (80.00) 

- 

- 

- 

- 

- 

- 

 

2=0.08, p=0.485 

 

 

 

2=1.81, p=0.614 

¥ p>0.05 was statistically insignificant. 

 

Table 3: Association of genotype with KL Grade in cases (n=50). 
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KL Grade  Total No.  b, n(%)  B, n(%)  Statistics 

Mild (I-II) 

Severe (III-IV) 

Grade I 

Grade II 

Grade III 

Grade IV 

44 

56 

12 

32 

36 

20 

20 (45.45) 

34 (60.71) 

- 

20 (62.50) 

22 (61.11) 

12 (60) 

24 (54.55) 

22 (39.29) 

12 (100) 

12 (37.50)            

14 (38.89) 

8 (40.0)  

2=1.80, p=0.180  

 

 

2=16.04, p=0.001*** 

 

¥ p<0.001 was considered highly significant*** 

 

Table 4: Association of allele frequency with KL Grade in cases (n=100). 

 

Author, year  Findings 

Belluoccio et al.,1998 [23]  

 

 

 

Matrix MATN-3 molecule was expressed in every 

cartilage type and it is a beneficial indicator of the state 

of differentiation of cells obtained from the articular 

cartilage. 

Pullig et al., 2002 [24] and Pullig et al., 2007 [25] 

 

 

 

 

MATN-3 is a fundamental component of human 

articular cartilage matrix, which is remarkably up-

regulated in OA cartilage, may be a cellular response to 

the modified microenvironment in this condition. Its 

expression levels are associated with disease severity. 

Min et al., 2006 [26]  

 

Polymorphism in MATN-3 associated with risk of 

thumb carpometacarpal (CMC1) OA.  

Van der Weyden et al., 2006 [27]  

 

 

 

 

 

 

 

 

The preclinical study revealed that the MATN-3 deletion 

in mice causes an imbalance in the maintenance of 

structural integrity with increased inflammation and 

degradation of ECM components. As a result, MATN-3 

null mice are predisposed to the initiation and 

progression of OA. This way, MATN-3 plays a 

dominant role in maintaining the structural integrity of 

cartilage ECM. Apart from this, MATN-3 null mice also 

display an increased bone mineral density. 

Vincourt et al., 2008 [28]  

 

 

 

 

 In the structure of MATN-3, the first EGF-like domain 

is a decisive determinant of its regulatory activity toward 

SOX9. The actions of MATN-3 propose that its 

enhanced expression in OA might contribute to the 

degeneration of articular cartilage. 



Fortune J Rheumatol 2020; 2 (1): 001-012  DOI: 10.26502/fjr.26880012 

Fortune Journal of Rheumatology    8 

Klatt et al., 2009b [29]  

 

 

 

 

 

 

 

 

 

 

 

 

The role of MATN-3 as a matrix degradation regulator 

in human cartilage is crucial and potent MATN-3-

dependent induction of the pro-inflammatory cytokines 

TNFa, IL-1b, IL-6, and IL-8, which are up-regulated in 

OA. These pro-inflammatory cytokines boost the 

process of inflammation and induce different matrix-

degrading enzymes, are therefore vital regulators of 

cartilage degradation. Apart from these attributes, 

MATN-3 induces iNOS and COX-2 gene; both are 

involved in the pathogenesis of OA, in cartilage. At last, 

MATN-3 induces the expression of MMP1, MMP3, and 

MMP13 in PHCs, which implies that MATN-3 acts as 

an intermediary and regulate ECM degradation. 

Vincourt et al., 2008  [28] and Klatt et al., 2009b [29]  

 

 

 

In vitro characterization of MATN-3identified anti-

anabolic and pro-catabolic functions, suggesting that it 

may actively participate in OA by an unknown 

mechanism. 

Vincourt et al.,2012 [30]  

 

Revealed higher levels of MATN-3 in both the serum 

and synovial fluid of OA patients. 

Jayasuriya et al.,2012 [31]  

 

 

 

 

 

MATN-3 plays not only a structural role in cartilage 

ECM, but also a regulatory role in cartilage homeostasis 

due to its capacity to induce IL-1Ra, to up regulate gene 

expression of the major cartilage matrix components, 

and to down regulate the expression of OA-associated 

matrix-degrading proteinases in chondrocytes.  

Minafra et al.,2014 [32]  Potential statistically significant associations of 

polymorphisms in the foremost OA susceptibility genes 

including, GDF5 rs143383 & DVWA rs11718863 genes 

and KL grading was hypothesized. The DVWA 

rs11718863 gene had a predictive role in OA 

progression, as associated with a more severe 

radiographic grade. 

 

Table 5: Historical evidence of clinical studies claimed the role of MATN-3 gene in osteoarthritis. 

 

4. Discussion  

Rising prevalence of primary knee OA in India, 

compromised lifestyle of affected individuals due to 

morbidity, polymorphisms and mutations of multiple 

genes involved in the pathogenesis of primary knee OA 

and a little while back attraction on new identified 

MATN-3 gene as a predisposing factor in primary knee 

OA inspired us to carry out this research. MATN-3 is a 
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non-collagenous oligomeric ECM mainly involved in 

cartilage development, ossification and potential 

osteoarthritis pathomechanisms. Moreover, it interacts 

directly or indirectly with transforming growth factor β 

(TGF-β), and bone morphogenetic protein 2 (BMP2) 

and, ultimately regulates chondrocyte proliferation and 

hypertrophic differentiation. Interestingly, MATN-3 

raises interleukin receptor antagonists (IL-Ra) in 

chondrocytes, indicating its role in suppression of 

inflammatory activity mediated by IL-1β. It also down 

regulates the expression of matrix-degrading enzymes, 

such as a disintegrin metalloproteinase with 

thrombospondin motifs (ADAMTS 4 and ADAMTS 5), 

matrix metalloproteinase 13 (MMP13), and collagen X, 

a hypertrophy marker during growth and inflammatory 

conditions. Expression of collagen II and aggrecan is 

significantly improved by MATN-3, which is needed to 

maintain the tensile strength and elasticity of cartilage, 

respectively. Apart from these attributes, MATN-3 also 

induces OA-associated markers in chondrocytes in a 

concentration-dependent manner is also blamed for 

pathogenesis. In summary, MATN-3 plays a dominant 

role in inflammation, matrix degradation, and matrix 

formation in cartilage development and at last, in OA 

occurrence [22]. Historical evidence in favour of the 

role of MATN-3 in OA was summarized in Table V 

and, in a simple and straightway, they proved that 

MATN-3 is a cornerstone in the skeletal development 

and its mutation predisposes individuals to develop OA 

[23-32]. 

 

It is already well known that any disorder occurs due to 

genetic aetiology may lead to ethnic or racial 

differences in health. To date, two reported studies 

observed an association between MATN-3 gene 

polymorphism and OA in different ethnicity group [13, 

33]. The most interesting part is to compare 

demographic features and obtained findings of these 

studies that may clinch the clue regarding the 

fluctuating role of MATN-3 gene in the development of 

OA with an ethnic variation. Gu et al [13] studied on 

732 OA cases with a mean age of 57.4± 9.5 years from 

china revealed that the B\B genotype increased the risk 

of OA (OR=1.724, 95% CI=1.071-2.770; p=0.025) 

especially knee OA. Additionally, they stated B allele 

might have associated with increased knee OA 

(OR=3.143, 95% CI=2.283-4.328; p=0.000) compared 

with control subjects.  

 

A little while back in 2017 the published report by Diab 

et al [33] postulated that prevalence of B\b genotype 

(p=0.046) and b allele (p= 0.042) was more evident in 

OA patients with a high risk of OA development. 

Patients with the B\b genotype had worse clinical and 

radiological findings than those with B\B and b\b 

genotypes. This dilemma regarding outcome variation 

may be explained by ethnic differences related to 

geographic distribution. Among Indian patients with the 

primary knee OA, possible association and clinical 

significance of MATN-3 gene rs8176070 (SNP6) were 

investigated in the present study. Regarding genotype 

(bb, Bb and BB) and allele (b and B) distribution of 

MATN-3 gene, similarities were found between primary 

knee OA groups and control groups in the current study. 

Procured data from this study concluded that none 

genotype and allele frequency were contributing to 

primary knee OA development. Notably, genotype and 

allele frequency were not significantly associated with 

the severity of the disease in the Indian population.  

 

In the present study, HWE was estimated in our 

genotypes for both cases and controls. According to 

HWE theorem, allele and genotype frequencies in a 

population will remain constant from generation to 

generation in the absence of other evolutionary 

influences include genetic drift, mate choice, assortative 

mating, natural selection, sexual selection, mutation, 

gene flow, meiotic drive, genetic hitchhiking, 
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population bottleneck, founder effect and inbreeding. In 

genetic association studies, HWE evaluation is an 

essential parameter which is usually used to detect 

genotyping errors. Previously HWE was estimated only 

in the control group but this trend has been changed 

now. Recently, a likelihood ratio test for testing HWE in 

the study population using both case and control 

samples were widely accepted [34]. HWE findings from 

our data revealed there was a deviation in HWE in both 

case and control groups. One of the reasons behind this 

is the small sample size involved in the study. And 

another reason may be already the existence of MATN-

3 gene mutation in the Indian population, which is 

supported by our findings that we did not obtain any 

association of MATN-3 with primary knee OA. 

 

There are some drawbacks to be addressed in the 

present study. Firstly, our sample size was 

comparatively small, that may restrict statistical power 

to detect the possible association between the MATN-3 

gene and primary knee OA. Secondly, here we have 

only focused on primary Knee OA, as we can't predict 

outcomes for other subtypes. Thirdly, the restricted 

sample size may result in the distribution of genotype 

and allele might be deviated from the actual condition. 

Furthermore, all the patients were from India's north-

eastern region, as obtained results might not represent 

the entire situation of India. At last, deviation in HWE 

findings may also interfere with the final conclusion. 

 

As concluded, in the Indian population, the examined 

polymorphism in the MATN-3 gene may not illuminate 

the risk and severity of knee OA. For more conclusive 

statement for association of MATN-3 gene 

polymorphism in primary knee OA patients, we 

recommended future studies with large sample size in 

the Indian population. If possible, the involvement of 

other subtypes of OA can be helpful to support the final 

justification and also assist to observe type related 

variation in the existing association. A study involving 

multiple ethnic group and comparison of association 

between them may become the most exciting matter for 

further research. 
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