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ORIGINAL ARTICLE
The natural cytotoxic receptors (NKp30, NKp44 and NKp46) gene expression 

in Coeliac disease patients

ABSTRACT 
 Defects in the expression of natural killer (NK) cells activating receptors (like NKp30, NKp44, and NKp46) impair the 

expression of these receptors in coeliac disease (CD) patients relative to controls.
Methods
disease patients and 40 controls using the real-time PCR method.
Results
inverse correlation with the patient’s weight loss symptom (p=0.0173). The NKp44 mRNA expression was extremely higher in coeliac 

Conclusion
expression in coeliac disease which leads to designing innovative targeted therapy for coeliac disease patients.

INTRODUCTION
Coeliac disease (CD) is a chronic gastrointestinal autoimmune 
disorder that occurs in genetically predisposed individuals due 
to abnormal immune responses to gluten proteins (1, 2). The 
disease can present with gastrointestinal symptoms such as 
diarrhoea and bloating and extra-intestinal manifestations like 

the Marsh grading (I to III) system (7). It has been reported that 
viral infections such as infections with adenovirus, enterovirus, 
hepatitis C virus, and etc. can be associated with an increased 

a cytokine over-produced by virus-infected cells. Natural killer 

variety of pathological challenges and infections. These cells 
have the ability to eliminate virally infected cells by cytocidal 
action or induction of apoptosis (11, 12). NK cells have two types 
of activating and inhibitory receptors. Natural cytotoxic receptors 
(NCRs), including NKp46, NKp44 and NKp30 are important NK 
cell-activating receptors that after engagement with their ligands 
deliver potent signals to NK cells. These signals lead to the lysis 
of harmful tumour-transformed or infected cells and regulation 
of the homoeostasis of immune responses (13-15). Defects in 
the expression of these activating receptors can cause local 

CD patients’ intestinal mucosa leading to epithelial cell death and 
villous atrophy (16-18).
   The aim of this study was to evaluate the natural cytotoxic 
receptors (NKp30, NKp44 and NKp46) gene expression in coeliac 
disease patients compared to healthy subjects and evaluate their 
correlations with patient’s reported clinical manifestations, which 

novel therapeutic targets for this disorder.

Sample Collection

were referred to the coeliac disease department at the Research 
Institute for Gastroenterology and Liver Diseases, Shahid 
Beheshti University of Medical Sciences enrolled in this study 

 
antibody (TGA) and gastroduodenal biopsy evaluation. Moreover, 

symptoms or history of CD and other autoimmune diseases 

had normal upper endoscopy, served as controls. Subjects who 

disease and type 1 diabetes, blood diseases, gastrointestinal 
infections, rheumatoid arthritis, and pregnant females were 
excluded from the study.
   This study was approved by the ethical committee of the 
Research Institute for Gastroenterology and Liver Diseases 
(RIGLD), Shahid Beheshti University of Medical Sciences, 

2020) and written informed consent was obtained from patients.
RNA extraction and complementary DNA synthesis
Total RNA was extracted from fresh small intestinal biopsy 
samples using YTA RNA Extraction Kit (YEKTA TAJHIZ AZMA, 
Taiwan) according to the provided protocol. Isolated RNA quantity 
measurement was made on a NanoDrop photospectrometer and 
RNA with a 260 nm/280 nm ratio between 1.8 and 2 was used 
for further analysis. Complementary DNA (cDNA) synthesis 
was performed using the cDNA Synthesis Kit Biofact (2 step 2x 
RT- PCR Pre- mix Taq, Korea) according to the manufacturer’s 
instructions.  
Primer designing and quantitative real time PCR (RT-qPCR)

by performing PCR experiments followed by electrophoresis on 

RealQ Plus 2x Master Mix Green on the thermocyclers Rotor 
Gene Q MDx (Qiagen, France). The relative expression level 

Statistical analysis
Statistical analysis was performed using SPSS (V.21) and 
GraphPad, Prism (V.6). Comparisons between the groups were 
examined by t-TEST and ANOVA. The correlation between 
variables was assessed using the Spearman correlation test. 
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Primer name Primer sequence Length
NKp46 (Forward) GGATCTGAAAGCTGGTGTTGAG 22

NKp46 (Reverse) TAGTTCTCCCACCCTCTGCAT 21

NKp44 (Forward) AGGAGGCTTCAGCACTTGTG 20

NKp44 (Reverse) GAGAGGTCCAAGCCATCGTC 20

NKp30 (Forward) CAAGTGATGTGTGAGTCCCGT 21

NKp30 (Reverse) AAGATGTCCCAGTTGGCGAA 20

TGCTGTCTCCATGTTTGATGTATCT 21

TCTCTGCTCCCCACCTCTAAGT 21

Table 1. Primers used in qPCR

RESULTS
Demographic and clinical characteristics

16 with a Marsh II, and 21 with a Marsh III value. Moreover, 

  Common gastrointestinal presentations of patients were 

(Figure 1.)
mRNA expression of NKp30, NKp44 and NKp46
We analysed the mRNA expression of NKp30, NKp44 
and NKp46 in intestinal biopsy specimens of CD patients compared 

NKp44 was observed in the biopsy specimen of the patient group 

(Figure 2b.). However, the mRNA expression of NKp46 did not 

Marsh classes biopsy specimens

Marsh III CD patients and control subjects (patients in Marsh I 

(Figure 3.)
Correlations
Using Spearman correlation analysis, we found that there is a 

and weight loss (r = -0.403, p = 0.01). Also, the bivariate 
Spearman correlation showed no statistical correlation between 
NKp44 and NKp46 gene expression and symptoms in CD 
patients (Table 2).

Table 2. The correlation between clinical symptoms and NKp30, NKp44 and NKp46 gene expression in coeliac disease group.

Symptoms

NKp44 mRNA expression NKp46 mRNA expression NKp30 mRNA expression

P-value Correlation P-value Correlation P-value Correlation 

Diarrhoea 0.208 -0.209 0.480 -0.117 0.947 -0.011

Nausea and vomiting 0.941 -0.02 0.813 0.040 0.548 0.101

Bloating 0.419 0.135 0.688 -0.066 0.341 -0.155

Anaemia 0.800 0.043 0.056 0.312 0.249 -0.189

Weight loss 0.181 -0.222 0.083 -0.281 0.010* -0.403

Aphthous 0.703 0.066 0.349 0.156 0.317 0.167

Infertility 0.539 0.106 0.160 0.232 0.280 0.180

Abortion 0.163 0.238 0.336 0.160 0.798 -0.043

Fatigue 0.422 -0.134 0.793 0.044 0.799 -0.042

Bone disease 0.071 0.300 0.060 0.351 0.523 -0.105
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Figure 1. (a) Gastrointestinal and (b) extra-intestinal symptoms of patients.

Figure 2. Comparison of NKp30, NKp44 and NKp46 gene expression in intestinal biopsy samples of CD patients and healthy controls.

Figure 3
Marsh classes and healthy controls.
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DISCUSSION
Natural killer cells are among the important components of innate 

been reported in various studies that, viral infections are among 
the environmental predisposing factors for coeliac disease and 
one of their immune system escaping strategies is the regulation 
of NK cells activating receptors including NCRs like NKp44, 
NKp46 and NKp30 (19). Moreover, NK cells activation and 
increased cytotoxicity may lead to epithelial cell death and villous 
atrophy in CD patients’ intestinal mucosa (16-18). 
   In this report, we showed that NKp30 mRNA expression in 

inverse correlation with patients’ weight loss symptom (p=0.01). 
Moreover, mean NKp44 mRNA levels were higher in our CD 
patients’ group in comparison to controls (p=0.02). The mRNA 

study showing that the expression of NKp44 and NKp46 did not 

from CD patients and controls. They also reported that in 
active CD subjects, the percentage of NKp30+ NK cells was 

coeliac patients and controls (12). Meresse and co-workers also 
observed up-regulation of NKp44, but not NKp46, in coeliac 
disease patients’ NKG2C+ cells; however, its RNA expression 

al. reported the lower NKp44 expression by intraepithelial innate 
lymphoid cells of active and refractory type 1 CD patients, which 
was restored in GFD-treated patients who showed evidence of 
mucosal healing (21). This apparent discrepancy showed that 

cell populations and specimens. The reason and the precise 
mechanisms underlying these changes have not been explored 
completely. It can be said that, since NKp44 is only expressed 
by NK cells that are activated (15), and as NK cells activation 

patient’s intestinal mucosa leading to epithelial cell death and 
villous atrophy, increased in NKp44 mRNA expression in our CD 
patients intestinal mucosa may happen with the aim of intestinal 
destruction.
   It has been reported that NKp30 expression, which is 

the prognosis of infectious diseases. In fact, NKp30 has three 

isoforms (NKp30a, NKp30b) and one immunosuppressive 
isoform (NKp30c) and could mediate both dendritic cells (DC) 
killing and maturation (22). These limited and contradictory data 

patients can help in designing an innovative study examining 
what kind of NKp30 isoforms has predominant expression in 
CD subjects and if a single-nucleotide polymorphism (SNP) at 
the gene encoding NKp30 has a strong role in controlling this 

in designing innovative targeted therapy for CD patients. Most 
importantly, the phenotype of NK cells has been proven to 

inverse correlation with weight loss, which is one of the 
main  symptoms   of CD patients (23).  Researchers in previous 
studies reported its decreased expression in normal obese 
subjects and linked it to these people’s higher susceptibility to 
infections and increased cancer risk. In fact, researchers believe 
that NK cell functionality is disturbed in obesity and altered NK 
cell activity could be reactivated following weight loss (24, 25).

Therefore, it can be assumed that weight loss in CD patients 
may happen with the goal of NK cells reactivation and it 
doubles the importance of studying NKp30 in patients with 
coeliac disease. 
   Enterovirus (EV) is among the most important viruses 
involved in the pathogenesis of coeliac disease and has a role 
in the activation/regulation of NKp44 (26-28), thus preventing 
or treating EV infection in CD patients is of great importance.
   One of our study limitations was that NK cells were not 
isolated from biopsy samples and further studies on isolated 

CONCLUSION

cytotoxicity receptors NKp30 and NKp44 in CD patients, which 
in some cases were consistent with previous studies and in 
some cases were not. It remains to be determined whether 
the increase in NKp44 in CD patients’ intestinal mucosa is 
stimulated with the aim of intestinal destruction and further 
studies are awaited to elucidate the predominant NKp30 
isoform and possible SNP role in controlling its expression that 
leads to designing innovative targeted therapy for CD patients.
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