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ABSTRACT 

Background: Chronic kidney disease is a common medical problem in Saudi Arabia. This study aimed to screen for HFE gene 

mutation as a possible risk factor for end-stage CKD. Methodology: Peripheral blood was collected in 4.5 mL ETA tube from 5 

patients (all men, mean age 50 years, range 46-62 years) who attended the University of Ha’il’s Medical caravan for Kidney failure 

chair. Applying Histopaque (1.083, Sigma, USA) leukocytes were isolated following the manufacturer’s instructions. Results: The 
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melting temperature depends upon length as well as the G+C of the PCR product contents. The wild type respective Tm is 55.80°C 

while S65C is 50.70°C and H63D 64.87°C ± 2.5°C. The melting temperature (Mt) is presented by the two samples of the 5 examined 

were heterozygous for the mutation H63D (patients 3 (yellow) color and patient 2 (green). Conclusion: The findings of the current 

study suggesting the role of the hereditary hemochromatosis gene in the etiology of Chronic Kidney Failure in the Saudi Population. 

Further genetic studies with elevated sample size deemed important to confirm the role of the HFE gene mutation in the etiology of 

CKD, which mostly terminate in chronic renal failure. 

 

Keywords: CKD, renal failure, Saudi Arabia, HFE gene mutation, H63D, hemochromatosis 

 

 

1. INTRODUCTION 

Chronic kidney disease (CKD) is a common type of nephrosis. The number of patients suffering from CRD is rapidly increasing in 

recent years (Carpenter and McHugh, 2017). The disease is highly heterogeneous due to mixed and complex damage in the 

structure and function of the kidney (Webster et al., 2017; De Nicola et al., 2016). Many risk factors have been implicated in the 

etiology of CKD and its eventual stage renal failure (Gilg et al., 2012; Benjamin et al., 2017). 

Hereditary hemochromatosis (HH) is a disease caused by a mutation in the HFE gene. The disease is inherited as an autosomal 

recessive genetic attribute.The mutated gene product protein will increase iron absorption in the small intestine.  Absorbed iron is 

deposited in body tissues and cause several abnormalities like kidney failure, liver cirrhosis, diabetes mellitus, and skin bronze 

discoloration (Brissot et al., 2018; Anderson and Frazer, 2017). 

C282Y, H63D, and S65C are the common determined mutations in the HFE gene. The C282Y mutation is the most common form 

of hemochromatosis (Alves et al., 2016). The homozygous C282Y mutation was reported in more than 90% of the patients. 

Additionally, another common polymorphism, the H63A variant, was observed in European countries at a relatively higher frequency 

(Piperno et al., 2020). 

Approximately 18 additional HFE gene mutations have been reported, in addition to the C282Y and H63D mutations. S65C is one 

that occurs in 1-2% of the normal population. It rarely of clinical significance, usually in association with C282Y (O'Toole et al., 2017). 

However, several studies had reached a consensus that 15% of patients who have iron overload will not have the common C282Y 

mutation (Walsh et al., 2006; Whitlock et al., 2006). Therefore, in this series of patients with CKD, we aimed to screen for HFE gene 

mutation as a possible risk factor for end-stage CKD. 

 

2. MATERIALS AND METHODS 

In this study, 5 patients withend-stage renal failure were investigated in Ha'il University. The selected patients were under current 

hemodialysis for renal insufficiency during March 2018. 

Peripheral blood was collected in 4.5 mL ETA tube from 5 patients (all men, mean age 50 years, range 46-62 years) who attended 

the University of Ha’il’s Medical caravan for Kidney failure chair. Leukocytes were isolated by using Histopaque (1.083, Sigma, USA) 

following the manufacturer’s instructions. Genomic DNA was isolated from leukocytes in whole blood using the QIAmpl DNA mini 

kit (Qiagen, Germantown, Maryland, USA). Real-time PCR was performed by programing the LightCycler ITM (Roche Applied Science, 

Germany).  

For each light cycler reactions, a master mix of LightCycler-DNA Master SYBR Green I, MgCl2, primers, ddH2O (DNase/RNase 

free), and Taq Polymerase was prepared to the indicated final concentration (Table 1): 

 

Table 1: light cycler reactions 

 Volume L (for one tube) Final 

LightCycler-DNA Master SYBR Green I (10x) 2 1x 

MgCl2 2.4 4.5mM 

Primer 1 1 0.3M 

Primer 2 1 0.3M 

Taq Polymerase 0.5 2 units 

ddH2O (DNase/RNase free) 11.1  

Total volume 18  

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/genomic-dna
https://www.sciencedirect.com/topics/medicine-and-dentistry/leukocyte
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Then 18L of LightCycler master mix is dispensed into LightCycler glass capillaries, and 2 L (10ng) of the patient's genomic DNA 

is added. Then the capillaries were sealed, inserted into the LightCycler ITM rotor, and spun at 1000 g for 15 seconds and then placed 

into the LightCycler I. The LightCycler I was programmed into three continuous programs for denaturation, amplification and 

melting curve acquisition. The denaturation step was by the hold at 940C for 2 minutes. That is followed by DNA amplification by 

running 40 cycles of denaturation (Segment 1): 940C incubation for 5 seconds with a temperature transition rate of 200C/sec, 

annealing (Segment 2): 600C incubation for 15 seconds with a temperature transition rate of 200C/sec, and extension (Segment 3): 

720C incubation for 20 seconds with a temperature transition rate of 200C/sec. Amplification was followed by melting curve 

acquiring cycle (see table 3) (Segment 1): 940C incubation for 0 seconds with a temperature transition rate of 200C/sec, (Segment 2): 

400C incubation for 30 seconds with a temperature transition rate of 200C/sec, and extension (Segment 3): 940C incubation for 0 

seconds with a temperature transition rate of 0.20C/sec. 

 

Primers (Bollhalder et al., 1999) 

Amplification primers (TIB MOLBIOL, Germany).  

Primer Forward: GTCTCCAGGTTCACACTCTC (Tm 54.3) 

Primer reverse: CCATAATAGTCCAGAAGTCAACAG (Tm 54.7) 

Amplification kit: LightCycler-DNA Master SYBR Green ITM (Roche Applied Science, Germany) 

 

LightCycler ITM Programing: 

Table 2a: Denaturation 

One cycle Hold at 940C for 2 minutes 

 

Table 2b: Amplification  

  Segment 1  Segment 2 Segment 3 

 

 

35 cycles 

Target Temp 940C 600C 720C 

Incubation time 5 sec 15 sec 15 sec 

Temperature transition rate (0C/sec) 20 sec 20 sec 20 sec 

Acquisition mode None None Single  

 

Table 3: Melting curve acquiring cycle: 

  Segment 1  Segment 2 Segment 3 

 

One cycle 

Target Temp 940C 400C 940C 

Incubation time 0 sec 30 sec 0 sec 

Temperature transition rate (0C/sec) 20 sec 20 sec 0.2 sec 

Acquisition mode None None Continuous  

 

The absence of mutations in either or both H63D and S65C was designated as wild type. 

 

Ethical Consent 

The study was approved by the Ethical Committee at the College of Medicine, University of Ha'il. 

 

3. RESULTS 

The melting temperature depends upon length as well as the G+C of the PCR product contents. The wild type respective Tm is 

55.80°C while S65C is 50.70°C and H63D 64.87°C ± 2.5°C. 

Melting temperature (Mt) of the different HFE mutations is 55.80°C for the wild type (green line), 50.70°C for the S65C mutation 

(red line), and 64.87°C for the H63D mutation (Blue line). Primers and patients' DNA and water (blank, where no DNA template was 

added). The melting temperature (Mt) is presented by the two samples of the 5 examined were heterozygous for the mutation H63D 

patients 3 (yellow) color and patient 2 (green), see Fig 1.  
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Figure 1: The melting curve of HFE Light Cycler products from a blank (H2O) and 5 different patients 

 

4. DISCUSSION 

Chronic Kidney disease is a public health concern in Saudi Arabia, sinceit has an increased prevalence rates of several risk factors 

such as type 2 diabetes mellitus (T2DM), hypertension and obesity, and others (Ahmed et al., 2019). With the paucity of recent data 

in the epidemiology of CKD from Saudi Arabia, the reported values before the recent evolution of the CKD risk factors were reported 

to be 5.7% (Alsuwaida et al., 2010). 

However, genetic related factors were continuously reported as etiological contributors to the burden of the disease in Saudi 

Arabia (Cyrus et al., 2019). Consequently, their continuous efforts in multifarious dimensions to identify all possible risk factors in 

Saudi Arabia. 

In the present study, we proposed that iron overload which is mediated by genetic hemochromatosis might subsidize the 

etiology of CKD in Saudi Arabia.  In the present study hemochromatosis, the related-genetic mutation was indicated in two patients 

suggesting its possible role among the Saudi population. 

Although hereditary hemochromatosis leading to accumulation of iron in the kidney is uncommon, its deposition in organs such 

as spleen, liver, heart results in strong impairment in the functions of these organs (Sultan et al., 2014). The Hfe H63D (the iron 

homeostatic protein HFE) is regarded as the commonest determinant of iron uptake in associations with mutations (Chiou et al., 

2020). However, there are numerous abnormalities in the human body have been linked to the HFE gene mutation (H63D and 

C282Y) and iron overload (Sharif et al., 2019).  

Although the present study provided a new concept referring to the etiology of CKD in Saudi Arabia, it has a major limitation of 

the small sample size. 

 

5. CONCLUSION 

The findings of the current study suggesting the role of the hereditary hemochromatosis gene in the etiology of Chronic Kidney 

Failure in the Saudi Population. Further genetic studies with elevated sample size deemed important to confirm the role of the HFE 

gene mutation in the etiology of CKD, which mostly terminate in chronic renal failure. 
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