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ABSTRACT 
The research includes the study of some protease  properties in seven patients 

diagnosed with kidney tumors. Three  of them were benign and the others were malignant. 
The samples were collected from the patients directly after undergoing the surgery in 

Al-Jamhoory hospital in Nineveh Governorate, Iraq. 
Protease enzyme was isolated using different biochemical techniques, like ammonium 

sulphate precipitation, dialysis and gel filtration chromatography on sephadex G-100. The 
comparative molecular weight of protease was determined using gel filtration and was 
found to be (72000 and 75000 ± 2000) dalton for benign and malignant tumors respectively.  

The results showed that there was a (55%) increase in the specific activity of protease 
in malignant kidney tumors than benign. 

The optimum conditions for protease activity were obtained using sodium borate 
buffer at pH (8.8) for (1) minute incubation at (40°C) and (0.4) mM of casein as a substrate 
Vmax and Km were found to be (0.87 U/ml) and (0.22 mM) respectively by Linweaver-Burk 
plot.  

Finally, the effect of some chemical compounds like iodoacetamide, mercurous 
chloride, zinc sulphate showed an inhibition impact on protease activity while calcium 
sulphate and magnesium chloride demonstrated an increase effect on the protease activity. 
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 ــــــــــــــــــــــــــــــــــــــــــــــــــــ

 صفات إنزيم البروتيز المعزول من أنسجة مرضى أورام الكلى الحميدة والخبيثة 
  الملخص

لأشخاص مصابين بأورام الكلى الحميدة والخبيثة وقد كـان         تضمن البحث دراسة فعالية إنزيم البروتيز       

  .عدد العينات المدروسة سبعة، ثلاثة منها مصابين بأورام حميدة والباقية خبيثة

وتـم عـزل    ،  ، العراق تم جمع العينات من وحدة الجراحة في المستشفى الجمهوري في محافظة نينوى           

 باستخدام التقنيات الحياتية المختلفة وهذه التقنيـات تـضمنت          الإنزيم من أنسجة أورام الكلى الحميدة والخبيثة      

، ثم قدر الـوزن     (G-100)الترسيب بكبريتات الأمونيوم والديلزة وتقنية الترشيح الهلامي باستخدام السفدكس          
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.  للورم الحميد والخبيث على التـوالي      دالتون) 2000 ± 75000 و   72000(الجزيئي للإنزيم وكان بمدى     

نزيم البروتيز فـي أنـسجة أورام       لأفي الفعالية النوعية    %) 55(ئج وجود ارتفاع معنوي بنسبة      أظهرت النتا 

تم تعيين الظروف المثلى لعمل الإنزيم وذلـك باسـتخدام           وفي الوقت نفسه     .الكلى الخبيثة مقارنة مع الحميدة    

  درجة حرارة   عند وزمن تحضيني دقيقة واحدة   ) 8.8(محلول بورات الصوديوم المنظم عند أس هيدروجيني        

 – وعند رسم منحني لاينوفر      ،) ملي مولار  0.4( مادة أساس عند تركيز      وصفهوباستخدام الكازائين ب  ) م40°(

ملـي  ) 0.22(مليلتر و   / وحدة  ) 0.87(برك كانت قيمة السرعة القصوى وثابت ميكيليس ومنتن مساوية لـ           

  .مول على التوالي

تاميد الصوديوم وكلوريـد    لكيميائية على فعالية الإنزيم مثل أسي      دراسة تأثير بعض المواد ا     توأخيراً تم 

  و  تأثيراً تثبيطياً على فعالية الإنزيم أما كبريتـات الكالـسيوم          نتي أظهر لوا وكبريتات الخارصين ال   الزئبقوز

  . تأثيراً تنشيطياًاكلوريد المغنيسيوم فقد أظهرت
  

  . البروتيز، سرطان الكلى، صفات:دالةالكلمات ال

  ــــــــــــــــــــــــــــــــــــــــــــــــــــ
INTRODUCTION 

Kidney cancer is also called hypernephroma or renal cancer and defined as cancer that 
is formed in the tissues of the kidneys and it is found in three kinds: 
1- Renal cell carcinoma:- cancer that forms in the lining of very small tubes in the kidney 

that filters the blood and remove waste products. 
2- Renal pelvis carcinoma:- cancer that forms in the center of the kidney where urine 

collects. 
3- Wilms tumor:- which is a type of kidney cancer that is usually developed in children 

under the age of 5 years (National cancer Institute, 2012). 
Protease (also termed peptidase or proteinase) is an enzyme conducts proteolysis 

which begins protein catabolism by the hydrolysis of the peptide bonds that link amino 
acids together in the poly peptide chain forming the protein (Rawlings et al., 2010). It is an 
essential constituent of all forms of life on earth including prokaryotes, fungi, plants and 
animals (Gupta et al., 2002). This enzyme is involved in a multitude of physiological 
reactions from simple digestion of food proteins to highly regulated cascadase like blood 
clotting (Sims, 2006). 

Protease is highly explotid enzyme in food leather, detergent, pharmaceutical 
diagnostics waste management and silver recovery (Gupta et al., 2002). It constitutes 50-
65% of the global industrial enzyme market (Sankaralingam et al., 2011). Protease is 
essential for many physiological processes. Thus their dysregulation has been implicated in 
a variety of disease processes such as infection diseases, cardiovascular, cancer and other 
diseases. (Hooper, 2002). 

The aim of this research was to: 
(1)  Isolate and Purify the protease from benign and malignant kidney tumors and to 

determine its activity in these tissues. 
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(2) Determine the protease optimal conditions and study the effect of some chemical 
compounds on its activity. 
 

MATERIALS AND METHODS 
Patients: 

Patients in this study were enrolled to the surgery unit in Al-Jamhoory hospital in 
Nineveh governorate, Iraq. 

Samples of (7) patients diagnosed clinically as having kidney tumor and they were 
males depending on the histopathological examination, (4) patients were diagnosed as 
having malignant kidney tumors while (3) patients were diagnosed as benign kidney tumors. 

 

Samples: 
A-    Kidney tissue samples were collected immediately after operation. The tissues were 

cut   off, rinsed with normal saline and kept frozen at (-20ºC) until analyzed. 
B-    Tissue homogenate preparation. 

The samples from section - A, having the size of (1×1)–(1×2), cm were cut into small 
pieces in a petri dish. The slices were homogenized by hand homogenizer in an ice bath 
using sodium borate buffer (0.1 M pH 8.4) in a ratio of (1 : 10 w/v). Then the homogenated 
mixture was sonicated for four cycles of (15) seconds with (15) seconds interval in between, 
then filtered through double layer of sterile gauze and centrifuged at (6000 xg) for (15) 
minutes in a cooling centrifuge. The supernatant was separated and divided in aliquot and 
kept frozen at (-20) for protein and enzyme activity measurement (Price and Stevens, 1989). 

 
Enzyme assay: 

The enzyme activity was determined using the literature method (Worthington, 2012). 
Protein estimation: 

The method used for protein determination was modified Lowery method (Schacterle 
and Pollack, 1973) where bovine serum albumin(BSA) was used as a standard. 
 

Isolation and purification of the enzyme from kidney tissues: 
The enzyme was purified from the kidney tissues according to the following: 

1- Protein precipitation by ammonium sulphate: 
Total protein from tissues extract was precipitated using (75%) ammonium sulphate 

solution (Robyt and White, 1987). 
The precipitate was separated by cold centrifugation at (10000 xg) for (15) minutes. 

The protein concentration was estimated and the protease activity was measured. 
2- Dialysis: 

The precipitate was dissolved in distilled water and dialyzed against 0.1 M ammonium 
bicarbonate solution. The solution was stirred with a magnetic stirrer over night at 4ºC and 
the buffer was changed twice during dialysis (Robyt and White, 1987). The dialysat was 
collected and the enzyme activity was determined. 
3- Fractionation of total protein: 

The dialysat was applied to gel filtration column (2×90cm) which contains sephadex 
G-100 (3ml). The elution was carried out using distilled water as eluent and the fractions 
were collected at flow rate 50 ml/h. The proteinous compounds in each collected fraction 
(3.5) ml were detected by following the absorbance at wave length 280 nm using UV/visible 
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spectrophotometer and the assayement of the activity of protease was determined in each 
fraction. 

 
Determination of the molecular weight by gel filtration: 

The approximate molecular weight was estimated for protease from malignant and 
benign kidney tumors using sephadex G-100 calibrated with known molecular weight 
proteins. 

The optimum conditions (temperature, time of incubation, pH, concentration of 
enzyme and substrate) were evaluated and the effect of some inhibitors were studied. 
 

RESULTS AND DISCUSSION 
The results show that the specific activity of protease in malignant kidney tumors is 

higher than benign and the increment was about (55%) and this result was in agreement with 
previous studies which showed a significant increase in protease activity in bladder cancer 
(Eijan et al., 1997) and in breast cancer (Graratt, 2002). The reason for this increment might 
be due to both matripase and HAT (Human Airway Trypsine). Expression are recurrently 
lose their balance resulting in activation of the protease which is correlated with clinical 
stages (Lee, 2006). 

The purification steps of protease from benign and malignant kidney tissues are 
illustrated in Table (1,2) which indicates that the purification fold of the enzyme is (47) and 
(54) from benign and malignant respectively. 

 

Table 1: Partial purification of protease from benign tumor tissues 
   

Steps  Volume 
(ml) 

Total 
protein 

(mg) 

Total 
activity 

(U)*  

Specific 
activity  

(U/ mg) ** 

Purification 
folds 

Yields 
% 

Crude 
homogenate 45 485.76 185.3 0.38 1 100 

High speed 
supernatant  40 236.8 162.4 0.69 2 88 

After 
precipitation  24 110.88 140.6 1.27 3 76 

Dialysis 18 57.78 120.8 2.1 6 65 
Gel filtration 

sephadex 
 (G-100) 

39 5.85 104.6 17.88 47 56 

* Enzyme unit: the amount of enzyme used to consume one µ mole of substrate per minute. 
** specific activity of enzyme: number of enzyme units per milligram of protein. 
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    Table 2: Partial purification of protease from malignant kidney tumor tissues 
   

Steps  Volume 
(ml) 

Total 
protein 

(mg) 

Total 
activity 

(U)*  

Specific 
activity  

(U/ mg) ** 

Purification 
folds 

Yields 
% 

Crude 
homogenate 50 571.5 344.6 0.6 1 100 

High speed 
supernatant  45 294.3 310.8 1.1 2 90 

After 
precipitation  30 164.4 284.4 1.73 3 83 

Dialysis 25 82.2 250.7 3.1 5 73 
Gel filtration 

sephadex 
 (G-100) 

36 7.2 233.7 32.46 54 68 

* Enzyme unit: the amount of enzyme used to consume one µ mole of substrate per minute. 
** specific activity of enzyme: number of enzyme units per milligram of protein. 

 
Gel filtration chromatography: 

This technique was used to isolate and purify protease from benign and malignant 
kidney tissues. The results show that there are three proteineous peaks detected at 280nm. 
The protease activity was found in the first peak at elution volume of (127) ml and (131) ml 
from benign and malignant kidney tissues as shown in (Fig. 1, 2) respectively. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig. 1: Partial purification of protease from benign kidney tumor. 
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Fig. 2: Partial purification of protease from malignant kidney tumor. 
 

The molecular weight of protease from benign and malignant kidney tissues was 
estimated, using sephadex G-100 column (2 × 90) cm calibrated with known molecular 
weight proteins Table (3). The plot of logarithmic molecular weight of each material 
indicated in the table versus their elution volumes gave a straight line, as illustrated in (Fig. 
3). The results showed that the molecular weight of protease was about (75000 ± 2000 and 
72000 ± 2000) dalton from benign and malignant kidney tissues and these results were 
comfortable with other previous study (Sankaralingam et al., 2011) which found that the 
molecular weight of protease was about (68 KDa). 

 
Table 3: Elution volumes of known molecular weight materials on sephadex G-100 

 

Material Accurate Molecular 
weight (Dalton) Elution volume (ml) 

Bluedextran 20000000 80 

Glocose oxidase 186000 101 

BSA 67000 141 

α-amylase 58000 167 

Papein 23000 242 

Tryptophan 204 277 
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 Fig. 3:  Plot of the logarithmic molecular weight of known proteins versus elution   

volume on Sephadex G-100. 
 
Optimum conditions for protease activity: 

The activity of protease in malignant kidney tumor tissues was detected using different 
concentrations of enzyme, temperatures, pH, times of incubation, substrate concentrations, 
and accordingly the optimum conditions of the enzyme activity were evaluated. 
1- Effect of enzyme concentrations on the enzyme activity: 

The activity of protease was measured in the presence of different concentrations of 
the enzyme and the results showed that the maximum activity of the enzyme was obtained at 
8 µg/ml of enzyme concentration as shown in (Fig. 4). 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. 4: Effect of enzyme concentration on protease activity 
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2- Effect of incubation time on protease activity: 

The activity of the enzyme was measured in different incubation time. The results 
indicated that the maximum activity was obtained after (1) minute of incubation as shown in 
(Fig. 5). While the other study indicated that the optimum incubation time was (8) minutes 
for protease enzyme (Naidu and Lakshmi, 2005).  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 5: Effect of time on protease activity 
 

3- Effect of pH on protease activity: 
The effect of pH on protease activity was investigated at different pH values (8-10) 

using sodium borate buffer as shown in (Fig. 6). The results showed that maximum activity 
of protease was at pH (8.8) while other studies revealed that the optimum pH for protease 
activity was (7) (Sankaralingam et al., 2011), and (9) (Naidu and Lakshmi, 2005).  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fig. 6: Effect of pH on protease activity. 
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4- Effect of temperature on protease activity 
The activity of protease was assayed at range of temperature values (10-70) as shown 

in (Fig. 7). The results indicated that the maximum activity of protease was at (40°C) and 
this result was in agreement with Sankaralingam study which found that the optimum 
temperature for protease activity was (40°C) (Sankaralingam et al., 2011), while Naidu and 
Lakshami indicated that the optimum temperature for protease activity was (50°C) (Naidu 
and Lakshami, 2005). 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fig. 7: Effect of temperature on protease activity.  
 
5- Effect of substrate concentration: 

To determine the effect of substrate concentration on protease activity. a series of 
experiments were performed at different concentrations of casein (0.1-0.8) mmole as a 
substrate as shown in (Fig. 8). 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 8: Effect of substrate concentration on protease activity. 
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The  activity was increased with increasing the substrate concentration till it reached 
a limiting value of substrate (0.4 mmole). Furthermore, the increase in substrate 
concentration did not produce any significant change in the activity and follow Michales 
menten kinetics, using Linweaver-Burk plot as shown in (Fig. 9). The maximum velocity 
Vmax and Michales Menten constant Km were found to be (0.87) U/ml and (0.22) mmole 
respectively. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fig. 9: Linweaver-Burk plot on protease activity. 
 

Table 4: Optimum conditions for protease activity 
 

Substrate 
Concentration 

mmole 

Vmax 
U/ml 

Km 
mmol 

Concentration 
of enzyme 
µg/ml 

pH Time 
min 

Temperature 
°C 

0.4 0.87 0.22 8 8.8 1 40 

 
Effect of some metal ions on protease activity: 

The protease activity was measured in the presence of some chemical compounds like 
iodo acetamide, mercurous chloride and zinc sulphate which showed an inhibition effect on 
the protease activity. These metal ions are specifically bind to and chelate with the active 
side of the enzyme making it inactive in the solution (Qasim and Rani, 2003) while calcium 
sulphate and magnesium chloride showed an activation effect on the protease activity. 
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Table 5: Effect of some chemical compounds on protease activity. 
 

Compound  Protease activity U/ml Inhibition % 

Non 32.46 100 

Zinc sulphate 26.56 81.82 

Iodoacetamide 17.54 54.03 

Mercury(I)chloride  13.44 41.4 

Calcium sulphate 42.62 131.3 
Magnesium 

chloride 39.68 122.2 

 
The percentage of inhibition was calculated with regarding the activity equal 100% in the 
absence of these compounds. 
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