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Abstract: 

 

Background: IgA nephropathy (Berger’s disease or mesangial IgA deposition) is 

characterized by deposition of the IgAauto-antibody in the glomerulus causes a variety of lesions 

and inflammation in renal tissue.  The clinical course of IgA nephropathy is usually mild, 

although in 40% of the cases it may lead to end-stage renal disease and it is considered is the 

most common type of primary GN in the world. 

One of the mostfrequent organ manifestations of SLE is LN, The disease most affected 

patients are women of childbearing age, and it is characterized by overproduction of antibodies 

to self-antigens, which are mostly extracted from cell components including the nucleus, cell 

membranes, cytoplasm, and ribosomes.which in many cases leads to end-stage renal disease. 

Objectives: biopsy is the best way to diagnose patients with IgA nephropathy and Lupus 

nephritis  But it is considered an invasive method for diagnosis, therefore the current study 

recommends that miRNA-148b and miRNA-150 be evaluated as biomarkers for IgA 

nephropathy and Lupus nephritis diagnosis. 

Material and Methods 

study the control cases in three groups, first group consist from 30 patients previously diagnosed 

as IgA Nephropathy(IgAN)   which include (19 male and 11 female), also Second group was 30 

patients who have  Lupus Nephritis(LN) which include (10 male and 20 female ) who were 

under the supervision of nephrology specialists at Al Hussein Teaching Hospital in Holy Karbala 

province from December 2019 to December 2020. Thirty healthy volunteers (non-IgA 

nephropathy and non-Lupus nephropathy) were included in the third group. 

http://en.wikipedia.org/wiki/IgA
http://en.wikipedia.org/wiki/Antibody
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The blood sample were  collected by venipuncture from three groups were drawing 

approximately five millimeter of venous blood by disposable syringe under aseptic technique 

,Each blood sample of these groups were collected in plane tube then serum was separated by 

centrifugation 13000 for 5 minute.Complete RNA was extracted from serum samples using the 

(TRIzol® reagent kit) after the serum was collected in tubes and stored at -20°C. Bioneer. 

Korea) and completed in accordance with company guidelines. 

Result:Comparison of miR-148b was highly significant difference in gene expression among 

study groups (p < 0.001); the level being highest in lupus nephritis followed by IgA nephropathy 

and then by control group.Comparison of miR-150was highly significant difference in gene 

expression among study groups (p < 0.001); the level being highest in IgA nephropathy followed 

by lupus nephritis and then by control group.A receiver operator characteristic (ROC) analysis; 

Regarding IgA nephropathy , the results showed that the cutoff values for miR-148b, miR-150 

were >1.69, >5.53 respectively;The most accurate one was miR-150 followed by miR-148b with 

accuracy levels of 100.0 %and 75.1%, respectivelywithpoor sensitivity and specifity for miR-

148b were 73.3% and 70.0% respectively,while excellent miR-150  the sensitivity and specifity 

were 100.0% and 100.0% respectively. 

.whileRegarding lupus nephritis , the results showed that the cutoff values for miR-149b, miR-

150 were >1.69, >3.55 respectively; the most accurate one was miR-148b followed by miR-150 

with accuracy levels of 91.7 % and 89.4 % respectively,with sensitivity and specifity for miR-

148b were 100.0 % and 70.0% respectively,while excellent miR-150  the sensitivity and specifity 

were 80.0% and 90.0% respectively. 

Conclusion: Present study concluded that, moRNA-150 consider a good biomarker with high 

sensitivity and specificity for IgA nephropathy, while miRNA-148b could serve a diagnostic 

biomarker with high sensitivity and specificity for Lupus nephritis. 

Key words: miRNA-148b,miRNA-150,glomerulonephritis,IgAN, LN. Biomarker 

Introduction  

IgA nephropathy (Berger’s disease or mesangial IgA deposition) is characterized by deposition 

of the IgA auto-antibody in the glomerulus causes a variety of lesions and inflammation in renal 

tissue(1).  The clinical course of IgA nephropathy is usually mild, although in 40% of the cases it 

may lead to end-stage renal disease and it is considered is the most common type of primary GN 

http://en.wikipedia.org/wiki/IgA
http://en.wikipedia.org/wiki/Antibody
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in the world (2). Genome-wide association studies (GWAS) have domenstrated a number of 

multiple genomic polymorphisms which related to susceptibility such as those involved in the 

response to pathogens and associations of IgAN with several single-nucleotide polymorphisms 

within or near immune-related genes such as major histocompatibility (MHC)loci ( 3),( 4). 

One of the mostfrequent organ manifestations of SLE is LN, The disease most affected 

patients are women of childbearing age(5), and it is characterized by overproduction of 

antibodies to self-antigens, which are mostly extracted from cell components including the 

nucleus, cell membranes, cytoplasm, and ribosomes.which in many cases leads to end-stage renal 

disease(6). 

MicroRNAs are a broad family of RNAs that are 21–22 nucleotide long and have emerged as 

important post-transcriptional regulators of gene expression in plants and animals.MicroRNAs 

are thought to regulate the function of ~50% of all protein-coding genes in animals (7). 

miRNAs are also play an essential role in the pathogenesis of GN includingIgANand LN by 

Immune complexes are deposited or produced in situ in the kidney, triggering cytokine and 

chemokine responses and causing damage to the endothelium of the glomerular capillary loops, 

podocytes, small renal vessels, tubules, and renal interstitium(8).IgA Nephropathy and Lupus 

Nephritis patients have kidney lesions in approximately 50% of patients. Not only were 

variations in abundance of serum circulating microRNAs in LN measured in a study by Navarro-

Quiroz et al., but specific microRNAs were also evaluated as possible contributors to LN 

pathogenesis(9).Perhaps in the future, MiRNAs can become therapeutic targets for IgANand LN 

pateints, in addition to their function in the diagnosis of renal diseases (10).  

Thus, according to such contraversary the aims of present study are :To find out the clinical 

importance of miRNA-148b ,miRNA-150 and miRNA-155 as diagnostic biomarker for IgA 

Nephropathy  and Lupus Nephritis . 

Materials and Methods 

study the control cases in three groups, first group consist from 30 patients previously diagnosed 

as IgA Nephropathy(IgAN)   which include (19 male and 11 female), also Second group was 30 

patients who have  Lupus Nephritis(LN) which include (10 male and 20 female ) who were 
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under the supervision of nephrology specialists at Al Hussein Teaching Hospital in Holy Karbala 

province from December 2019 to December 2020. Thirty healthy volunteers (non-IgA 

nephropathy and non-Lupus nephropathy) were included in the third group. 

The blood sample were  collected by venipuncture from three groups were drawing 

approximately five millimeter of venous blood by disposable syringe under aseptic technique 

,Each blood sample of these groups were collected in plane tube then serum was separated by 

centrifugation 13000 for 5 minute. Complete RNA was extracted from serum samples using the 

(TRIzol® reagent kit) after the serum was collected in tubes and stored at -20°C. Bioneer. 

Korea) and completed in accordance with company guidelines. 

Total RNA Extraction  

Total RNA was extracted according to the manufacturer's instructions using the TRIzol® reagent 

kit (Bioneer, Korea). The check  extracted genomic DNA was  using a nanodrop 

spectrophotometer (THERMO, USA). Reading the absorbance at 260/280 nm was used to 

measure DNA purity and concentration. 

Stem loop Real time-PCR 

The stem loop Real time-PCR  was used in quantification of miRNA-148, miRNA-150  in 

expression analysis that normalized by housekeeping gene (GAPDH) in normal samples and 

serum patients by using Real-Time PCR technique and this procedure was carried out according 

to the stated method(11). 

Probes and Primers 

Probes and Primers for the GAPDH gene 

The primer three designs are available online, as well as NCBI-GenBank.The GAPDH gene 

probes and primers were designed using the database. All of these primers were provided by the 

Macrogen Company in Korea, as shown in the table below: 

Gene  

  

Sequence  

 

GAPDH-probe   
 

FAM-CCAGCCGAGCCACATCGCTC-

TAMRA 

GAPDH –primer F : TCAGCCGCATCTTCTTTTGC  

R : TTAAAAGCAGCCCTGGTGAC  
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miRNA probes and primers  

The design of probes and primers for miRNA-148, miRNA-150 was done in recent research to 

determine miRNA sequence while using miRNA primer design tool by the sanger center miRNA 

database registry. Macrogen Company, Korea delivered these probes and primers as given in the 

table below. 

AMPLICON SEQUENCE PRIMER 

F:GTCGTATCCAGTGCAGGGTCCGAGG 

R:TATTCGCACTGGATACGACGCCTGA 

RT primer 

(specific) hsa-

miR-148b 

72bp 
 F:AGCCAGCGAAGTTCTGTTATAC hsa-miR-148b 

qPCR primer R: GTCGTATCCAGTGCAGGGT 

F:GTCGTATCCAGTGCAGGGTCCGAGG 

R:TATTCGCACTGGATACGACCTGTCC 

RT primer 

(specific) hsa-

miR-150 

72bp 
F:AACAAGCTGGTACAGGCCT miR-150qPCR 

primer R:GTCGTATCCAGTGCAGGGT 

 

qRT-PCR data analysis  

results of qRT-PCR data for thehousekeeping gene and miRNAwere analyses with help  of 

relative quantitative levels of fold change (gene expression). therefore , the ΔCT method was 

chosen while using the reference called  by Scmittgenand Livak(12)as following equations:  

Ratio (reference/target) = 2CT(reference)–CT(target) 

Result  

miR-148, miR-150 and miR-155 gene expression in patients and control subjects 

Comparison of miR-148b is shown in table 1 and figure 1. There was highly significant 

difference in gene expression among study groups (p < 0.001); the level being highest in lupus 

nephritis followed by IgA nephropathy and then by control group. 
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Comparison of miR-150 is shown in table 1 and figure 2. There was highly significant 

difference in gene expression among study groups (p < 0.001); the level being highest in IgA 

nephropathy followed by lupus nephritis and then by control group. 

Table 1: miR-148, miR-150 gene expression in patients and control subjects 

Characteristic 
Control 

n = 30 

IgA nephropathy 

n = 30 

Lupus nephritis 

n = 30 
P 

miR-148b  
    

Median (IQR) 
0.98 (3.07) 

C 

3.92 (11.07) 

B 

9.29 (17.17) 

A <0.001 K 

HS 
Range 7.83 -0.10 248.79 -0.41 281.85 -1.81 

miR-150  
    

Median (IQR) 
1.05 (2.15) 

C 

30.57 (17.61) 

A 

8.08 (9.79) 

B <0.001 K 

HS 
Range 5.53 -0.10 67.35 -11.82 35.59 -0.58 

 

n: number of cases; IQR: Inter-quartile range; K: Kruskal Wallis test; Capital letters (A, B and 

C) were used to indicate the level of significance following Mann Whitney U test so that A 

indicate the highest value followed by B and then C and that different letters indicate significant 

difference at p ≤ 0.05; whereas, same letters indicate no significant difference at p> 0.05; HS: 

highly significant at p< 0.001 

 

Figure 1: Box plot showing comparison of miR-148 gene expression in patients and control 

subjects 
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Figure 2: Box plot showing comparison of miR-150 gene expression in patients and control 

subjects 

 

In order to figure out the diagnostic role of miR-gene expression in IgA nephropathy and 

lupus nephritis receiver operator characteristic curve (ROC) analysis was carried out and the 

results are shown in tables 2 through figures 3and figures4.   

Regarding IgA nephropathy (taking IgA nephropathy as single group and making a 

contrast with control group) the results showed that the cutoff values for miR-149b, miR-150 

were >1.69, >5.53 respectively; the most accurate one was miR-150 followed by miR-148b with 

accuracy levels of 100.0 %and 75.1% respectivelywith sensitivity and specifity for miR-148b 

were 73.3% and 70.0% respectively,while excellent miR-150  the sensitivity and specifity were 

100.0% and 100.0% respectively., table 2 and figures 3and 4 

 

Figure 3: Receiver operator characteristic (ROC) curve analysis to find the cutoff value of miR-

148b that predict a diagnosis of IgA nephropathy with best accuracy 
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Figure 4: Receiver operator characteristic (ROC) curve analysis to find the cutoff value of miR-

150 that predict a diagnosis of IgA nephropathy with best accuracy 

Table 2: The characteristics of ROC curve when IgA nephropathy group where compared to 

control group  

Characteristic miR-148b miR-150 

Cutoff >1.69 >5.53 

AUC 0.751 1 

95 % CI 0.623 to 0.854 0.940 to 1.000 

Accuracy % 75.1 100 

p-value < 0.001 < 0.001 

Sensitivity % 73.3 100.0 

Specificity % 70.0 100.0 

AUC: area under curve; CI: confidence interval; HS: highly significant 

while Regarding lupus nephritis , the results showed that the cutoff values for miR-148b, miR-

150 were >1.69, >3.55 respectively; the most accurate one was miR-148b followed by miR-150 

with accuracy levels of 91.7 % and 89.4 % respectively.with sensitivity and specifity for miR-
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148b were 100.0 % and 70.0% respectively,while excellent miR-150  the sensitivity and specifity 

were 80.0% and 90.0% respectively. 

 

Figure 5: Receiver operator characteristic (ROC) curve analysis to find the cutoff value of miR-

148b that predict a diagnosis of lupus nephritis with best accuracy 

 

Figure 6: Receiver operator characteristic (ROC) curve analysis to find the cutoff value of miR-

150 that predict a diagnosis of lupus nephritis with best accuracy 
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Table 3: The characteristics of ROC curve when lupus nephritis group where compared to 

control group  

Characteristic miR-148b miR-150 

Cutoff >1.69 >3.55 

AUC 0.917 0.894 

95 % CI 0.816 to 0.972 0.788 to 0.959 

Accuracy % 91.7 89.4 

p-value <0.001 <0.001 

Sensitivity % 100.0 80.0 

Specificity % 70.0 90.0 

AUC: area under curve; CI: confidence interval; HS: highly significant 

DISCUSSION: 

A study that has been done by Chandrasekaran et. al found that miRNAplays an increasingly 

important regulatory function in the growth, physiology, and maintenance of adult-kidney 

microstructure in a study. Though the expression profiles of miRNAs in various renal diseases 

have been studied, further research is required to fully comprehend the functions of miRNA in 

renal pathophysiology(13). 

    MiRNA-148b also play roles in a mesangial and endothelial cell which are two glomerular cell 

types that interact with Podocytes then leading to defect in the work of kidney and development 

the pathogenesis of LN in patients (14). Through previous studies have shown that the miRNA 

affect the physiology of disease for a range of diseases, the most important kidney disease 

through its impact on Nephron and then can be indicative of its presence in the diagnosis of 

diseases GN(15),(16). MiRNA-148b  also involved in the physiology of the pathogenesis of 

many types of cells, especially the podocyte Through Dicer targeted deletion. The Dicer is the 

important enzyme in the synthesis or biogenesis of miRNA Thus resulting in it appear the 

protein in the urine (proteinuria), podocyte injury, glomerulosclerosis and finally leading to end 

stage of the renal disorder (ESRD) (17). 

Many  studies have shown a critical role for miR-148b  in developing kidney with its  

physiologyand pathophysiology, The miR-148b also play roles in a mesangial and endothelial 
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cell which are two glomerular cell types that interact with Podocytes then leading to defect in the 

work of kidney and development the pathogenesis of LN in patients through miR-148b 

stimulated to renal fibrosis by downregulatingSuppressor of cytokine signaling 1(SOCS1) 

through in vitro study (18). Several studies have shown that  a miR-148bare specific to certain  

kidney tissues or stages of development, showed that it is up-regulated in both mouse and human 

mesengialcellsand also increased mainly in renal tubular cells and podocytes in the repeated 

renal biopsies of flared American LN patients (19). Following our findings, other researchers 

discovered that depleting miR-148b reduces renal tubulointerstitial fibrosis in mice 8 weeks after 

I/R by growing collagen form I and connective tissue growth factor (20).Besides kidney 

diseases, miR-148b   level increased in glomerulonephritis  patientsespeciallyLN compared to 

those withSjogren’s syndrome, celiac disease ,cardiovascular diseases, diabetes mellitus, 

hypertension,breast cancer, pancreatic Cancer(21)  in another study showed that urinary miR-

148b level alone has the best diagnostic accuracy,it is considered that miR-148b might be 

playing a role in the pathogenesis of LN and have the potential to be used as a diagnostic and 

prognostic marker for the prediction of LN. In this study, we have tried to find the diagnostic and 

prognostic importance of miR-148b for LN(22). 

a study done by (Bezman et al.) they observed that glomerular up regulation of miR-150 has 

been detected in IgAN, The C1GALT1 gene has been shown to be inhibited by overexpression 

of miR-150 in peripheral blood mononuclear cells. Patients with IgA nephropathy had lower 

C1GALT1 expression, which was negatively associated with miR-150 expression. MiR-150 

binds to C1B3GALT mRNA's 3' untranslated region and breaks it down. IgAN patients have 

substantially higher levels of miRNA-150 expression. The Th2 cytokine, IL-4, may 

downregulate C1-3GALT, and the Th2 cytokine, miR-150, may be induced by the Th2 cytokine 

( 23). 

Overexpression of miR-150 can cause massive proteinuria, in which significant quantities of 

protein are removed from the bloodstream, by disrupting the filtration slits or destroying the 

Podocytes. Proteinuria is a symptom of this condition, which leads to end-stage renal failure. 

also any defect in filtration will leading to problem in urea metabolism because the urea is freely 

filtered by the glomerulus and then passively reabsorbed in both the proximal and distal 

nephrons (24). 
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Another study recently found that miR-150 expression may be a useful target for preventing or 

slowing the progression of IgAN through various pathways.The remarkable stability of 

circulating miR-150 has made them valuable for use as novel biomarkers in in IgAN. 

Chandrasekaran et al. discovered a variety of unusual miR-150 signatures associated with human 

kidney diseases, including IgAN,in various kidney diseases, miR-150 is expressed endogenously 

in the kidney, and some have been found to be upregulated in renal tissue and considered tissue 

specific in various kidney diseases (25).while found downregulated in other disease such as 

atherosclerosis, hypertension, diabetes mellitus, neuronal cell death, Prostate Cancer, Acute 

Myeloid Leukemia, Moreover, the authors suggested that  MiR-150 has the ability to be used as 

a diagnostic marker for IgAN ( 26). 

 

One research published in 2020 found that four miRs (135a-5p, 146b-5p, 150-5p, and 155-5p) 

are potential mediators of progression in IgAN and could be used as additional biomarkers for 

risk prediction in the future. In the ROC study, miR-150-5p was also found to be strongly 

expressed in kidney biopsies of IgAN patients who had advanced, and it showed strong 

discrimination between IgANp and IgANnp.expected , miR-150-5p may be a potential functional 

mediator of kidney fibrosis (27). 

The present study also came in agreement with previous study conducted by (Kuwagata et al.) as 

it showed  that there was high specifity and sensitivity for miR-148b in SLE and Several 

researches gives an evidence suggested that miR-148b play crucial role in SLE and participate in 

the development of  LN and its complication (28). Another study done by Shumnalieva et al,. 

(2018 ) demonstrated there was low specifity and sensitivity for miR-155  . 

The expression levels of serum miR-148b could differentiate SLE patients from healthy controls 

with area under curve(AUC)=0.711 (95% CI: 0.585÷0.837,p=0.002) according to the ROC curve 

study. MiR-155 had a lower diagnostic precision, with an AUC of 0.691 (95% CI: 0.566÷0.817, 

p=0.005) and. 

miR-148b levels are significantly different between SLE and healthy controls; serum miR-148b 

level alone has the best diagnostic accuracy(29).       

miR-148b  higher sensitivity and specificity may be explained by a previous study that found 

that miR-148b is significantly up-regulated in podocytes in lupus nephritis, where it specifically 

targets the expression of WT1, a crucial transcription factor for podocyte differentiation and 
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health.Surprisingly, extracellular miRNAs are abundant in blood and other biological fluids(30) 

.Globally, the increased prevalence of glomerulonephritis, especially IgAN and LN, has resulted 

in higher morbidity and mortality rates.Early detection of IgA nephropathy and lupus nephritis 

patients is critical in order to implement timely treatments, prevent kidney failure, and improve 

prognosis (25). Identifying true, non-invasive, responsive, and precise biomarkers that correlate 

well with kidney pathology and disease progression is thus critical. However, current kidney 

function tests such as blood urea nitrogen (BUN), serum creatinine, and proteinuria seem to be 

insufficient (31). 

Conclusion: Present study concluded that, moRNA-150 consider a good biomarker with high 

sensitivity and specificity for IgA nephropathy, while miRNA-148b could serve a diagnostic 

biomarker with high sensitivity and specificity for Lupus nephritis. 
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