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Abstract: Prolidase is a ubiquitous enzyme that plays a chief role in the metabo-

lism of proline-rich proteins. The goal of this study extraction and purify 

prolidase from E. coli and evaluate some applications such as anti-biofilm and 

anticancer. Hundred stool Samples were collected from infants with breastfeed-

ing, non-vomiting, and non-diarrhea to isolate E.coli bacteria. A 16S rRNA gene 

(585 bp) was found in all isolates of E. coli via PCR identification. Depending on 

the qualitative method on prolidase agar, only 40 (80%) isolates could produce 

prolidase from 50 isolates that were considered non-pathogens, then only 32 iso-

lates revealed different levels in prolidase production with specific activity equal 

to (2.1U/mg) of E.coli.  

MS12. Sucrose, casein, and 40Co were the chosen isolate's best conditions for 

producing prolidase. Cold acetone precipitation and dialysis were used to extract 

the enzyme, and DEAE-cellulose and the Sephadex G-150 column were used in 

purification with specific activity (2 U/ml) and (6.6 U/mg) protein. Prolidase 

showed the highest effect on biofilm at 500 μg/ml concentration against P. aeru-

ginosa, then E. coli, 65% and 60.3% respectively. Brain Tumor Cell Line (A127), 

Colorectal Adenocarcinoma cells (CaCo-2), and Normal embryonic liver cell line 

(WRL-68) were used to test the prolidase effect on these cell lines. An assay of 

MTT was used to detect the inhibiter concentration (IC50) values and cytotoxic 

effect of purified prolidase. 
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Introduction                                                                                                                                            

Prolidase is the sole enzyme that can cleave imidodipeptides to proline or 
hydroxyproline at the C-terminus. Prolidase can be found in archaea, bacteria, 
and eukaryotes, which means it can be found in all three domains of life 1. 
Prolidase has been isolated from archaeal, bacterial, and eucaryotic sources. 
Prolidase's best-researched substrate is imidodipeptides, formed during collagen 
degradation, the most abundant extracellular matrix component (ECM). Prolidase 
is expected to work with other endo- and exopeptidases in bacteria and archaea to 
break down intracellular proteins and recycle proline 2. Although the enzyme is 
known to have protective activity against harmful organophosphates, its 
physiological purpose in bacteria remains to be determined. 3. 

E.coli is a rod-shaped, Gram-negative, facultative anaerobic bacterium from 
Escherichia. It is typically found in warm-blooded species in the lower intestine 4. 
E. coli prolidase has a role similar to human prolidase in the breakdown of 
dipeptides produced by protein catabolism and a regulatory role. 5. This study 
aimed to extract and purify prolidase from non-pathogenic E. coli bacteria and 
assess its biological applications like antibiofilm and anticancer in vitro.  
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Materials and methods 

Bacterial isolation and identification 

Samples of male and female feces from infants (2-7) months, with the attributes 
of breastfeeding, non-vomiting, and non-diarrhea, were collected from Al-Alwia 
Children's Hospital between March and September of 2021. 

The primary diagnostic of the E. coli by using MacoConkey agar and Eosin 
methylene blue agar 30. I then used 16sRNA for a confirmed diagnosis of E.coli 
by using Sequences (5-3) F- GTGATACAGGTGCTGCTGCATGG and R-
TTATGAGATCGCTGCACTCG Using monoplex PCR 29. 

 

Pathogenic microorganisms 

Bacteria and fungi (E. coli, Pseudomonas aeuginosa, Staphylococcus 
epidermidis, Staphylococcus aureus, and candida albican  ( were multi-drug 
resistance and biofilm formers obtained from a postgraduate laboratory in the 
Biology department- Mustansiriyah University, cultured on Brain Heart Infusion 
agar, and incubated at 37 ᵒC for 24 h. 

 

Detection of prolidase production  

The ability of E. coli isolates for prolidase production was examined via using 
semi-quantitative and quantitative methods: Semi-quantitative analysis on Proline 
medium was used for all isolated bacteria and incubated at 37 C for 24 hrs., and 
an appearance of a clear zone around the colonies refer to prolidase production. A 
quantitative test for bacterial isolate was chosen (as a high inhibition zone), 
inoculated in proline broth and incubated at 37ᵒC for 24 hours. After 
centrifugation at 6,000 rpm for 30 min to extract the enzyme, the supernatant was 
applied (Bruno et al.,2018).  

 

Determination of prolidase activity 

Alanin-proline (Ala- pro) is used to measure prolidase activity as a substrate and 
standard substrate for the enzyme assay. Take 100 ml from Ala-pro, 100 ml from 
Tris HCl and 100 ml from the enzyme and incubate at 37°C for ten min. The 
reaction was stopped by adding 1400 ml from 1M sodium acetate pH (2.8) 
buffer, 200 ml of the ninhydrin solution, added to the tube and mixed, then 
heated at 70°C for 10 min incubation. The yellowish color that developed due to 
free proline was detected by measuring 440 nm 6. 

 

Optimal conditions for prolidase production  

Prolidase produced by the selected isolate was determined via inoculating 100 ml 
of the minimal salt medium (pH 7) to 1 ml of fresh culture (OD =0.6) of E.coli 
and incubated at 37 ºC for 24 hrs. Prolidase activity and protein concentration in 
the crude cell-free supernatant were estimated. Optimum factors were determined 
as optimum nitrogen source (Peptone, Yeast extract, tryptone, casein, and meat); 
optimum carbon source (starch, sucrose, glucose, glycan and maltose); and 
optimum temperature (25, 30, 35, 40, 45, 50 ᵒC). 

 

Extraction of prolidase 

Extraction and fractionation of prolidase was done by washing the bacterial cells 
twice with 10Mm Tris –HCl buffer (pH 8), re-suspending in 400ml of the same 
buffer, and incubating at 37 Cº for three hours. After that, high-speed 
centrifugation (15,000 x g for ten min.) was done, and cold acetone (175 ml) was 
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added. The mixture was centrifuged at 5000 x g   for ten minutes to remove 
contaminating proteins as precipitated. Then, 455ml of cold acetone was added, 
and another centrifugation was performed to precipitate the enzyme under the 
same condition. Re-suspended this pellet in 10Mm Tris- HCl (pH 8), then left to 
evaporate the acetone and measured the enzyme activity and protein 
concentration 6. 

 

Dialysis of crude enzyme 

The precipitates of the crude prolidase were purified by dialysis bag with 8000 
MW cutoff against 20mM Phosphate buffer saline at pH 7.2, incubated overnight 
against the Phosphate buffer at 4ºC and concentrated with sucrose (Li et 
al.,2016). 

 

Purification via Ion exchange chromatography  

According to 7 DEAE– the cellulose column (2×25 cm) was equilibrated 
previously with 0.05 M phosphate buffer pH 7. Each fraction measured the 
absorbance at 280 nm by using the UV-VIS spectrophotometer. Enzyme activity 
was measured for each fraction. 

2.9. Purification via gel filtration chromatography         

Sephadex G-150 in a glass column (2 × 40 cm) was used, and elution was 
achieved at a flow rate of 30ml /hr. The absorbance of each fraction was 
measured at 280nm. Enzyme activity in each fraction and protein concentration 
determined by using 8. 

 

Characterization of the prolidase   

Some of the characteristics of the purified prolidase were determined as follows:                                                                                                    

 

Effect of pH on purified prolidase  

The purified enzyme was added to 200ml of substrate solutions prepared at 
different pH varies ranging from (4-9), including acetate buffer PH (4, 4.5, 5), 
potassium phosphate buffer PH (6,6.5, 7,7.5), and Tris-HCl buffer PH (8, 8.5,9). 
The enzyme activity was assayed. 

 

Optimal pH for purified prolidase stability                             

Buffer solutions at different pH values ranging between 4 -10 were mixed with 
purified enzyme and then incubated at 37 Cº for 30min. After that, it is directly 
cooled in an ice bath. Enzyme activity was measured, and remaining activity was 
calculated.                                                                                              

 

Effect of the temperature on prolidase activity                           

Determination of the prolidase activity after incubating the purified enzyme with 
the substrate at different temperatures of 30-50 ºC. 

 

Effect of temperature on prolidase stability                              

The purified enzyme was incubated at different temperatures (30 -50 ºC) for 30 
min, using the ice bath immediately. Enzyme activity was assayed at each 
temperature. The remaining activity (%) for prolidase was calculated and plotted 
against the temperature ºC.                                        
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Various ions and inhibitors affect prolidase determination  

Different metal ions (equal volume) were incubated with enzyme (CoCl2, CaCl2, 
MgCl2, MnCl2, CuCl2 and FeCl2) 1M at 37 ºC for 30 minutes. Then, the enzyme 
activity for each treatment was measured. The control was the enzyme solution 
only. The remaining activity was assayed for each treatment.  

 

Antibiofilm Formation 

The microtiter plate method was used to test the ability of prolidase as an 
antibiofilm against pathogenic microorganisms 27. An ELISA reader determined 
Optical Density, and antibiofilm was calculated as follows:  

  

 Inhibition of Biofilm=   O.D. in control – OD in treatment    *100 

                                                      OD in control  

Prolidase cytotoxicity in vitro 

According to 28, Brain Tumor Cell Line (A127) and Colorectal Adenocarcinoma 
cells (CaCo-2)  were used in comparison to Normal embryonic liver cell line 
(WRL-68) by MTT assay to detect the inhibition concentration (IC50) values and 
viability cells when purified prolidase was used.  

The A172, CaCo-2 and WRL68 cell lines were used in complete medium RPMI-
1640. Incubated culture medium flasks in atmospheric 5% CO2 at 37°C. The 
obtained concentration of the cells using the trypan exclusion cell counting 
method and the cells were counted microscopically using a hemocytometer and   
applying the formula: 

Total Cell Count mL-1 = Cell count x Dilution Factor (Sample Volume) x (10)4 

 

Result  

Bacterial Isolates  

In this study (100) samples were collected from the stool of infants breastfeeding, 
vomiting and non-diarrhea to isolate bacteria. The characteristics of Escherichia 
coli colonies appeared on nutrient agar circular, large, low convex and 
MacConkey agar; colonies were large pink colonies due to lactose fermentation.  

 

                       (A)                       (B)                           (C) 

  

Figure 1. (A) E. coli on Nutrient agar. (B) E .coli on MaConkey agar. (C) E. coli on EMB.                   

 

Confirmation of identification of E. coli isolates 

The gene of 16S ribosomal RNA was used to make a confirmation check for 100 
isolates of   E. coli isolation. Figure 2 shows the results of the polymerase Chain 
Reaction in the 16S rRNA gene (585 bp) found in all isolates of  E. coli. 
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Molecular detection of the 16S rRNA gene via PCR is one of the most commonly 
used techniques for identifying E . coli. 

 

 
Figure 2. Agarose gel 2% electrophoresis of PCR amplified products 585 for 16S rRNA gene compared with (100bp) DNA 

ladder. 

 

Screening of prolidase from E. coli  

Semi-Quantitative analysis  

Prolidase agar medium was used in semi-quantitative screening for prolidase 
production, and according to the results, there were strong, moderate and weak 
producers with clear zones, as shown in Figure 3. At the same time, negative 
isolates did not produce clear zones. 

 

 

Figure 3. E.coli MS 12 producer isolate on prolidase agar medium. 

 

Depending on the diameter of clear zones, only 40 (80%) isolates had the ability to produce 
prolidase from the (50) isolates, considered a non-pathogen. The diameter extended between (7-
29) mm, and E.coli number (12) was the best and most intense producer of prolidase with a 
diameter of visible transparent zone equal (29 mm), so it was chosen for further experiments. 

 

Quantitative analysis 

According to the semi-quantitative method, 40 E. coli isolates could produce prolidase enzymes. 
However, in the quantitative method, we chose only 32 isolates out of these 40 isolates that gave 
a larger clear zone. These 32 isolates revealed different levels of prolidase production with 
specific activity equal to (2.1U/mg) via E.coli MS12, as shown in Figure 4. 

M       1          2      3       4          5           6        7    

   8            9         10       11         12 

bp 16s rRNA585 

1500bp 

100bp 
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Figure 4. Specific activities for selected bacterial isolates in quantitative method. 

 

Optimization of the growth conditions for prolidase production 

Effect of Carbon Sources on the Production of Prolidase   
   Different carbon sources are used for determining the optimal carbon source for 
producing prolidase by E. coli MS12. The result showed in Figure 5 that among 
five types of carbon sources, sucrose was the best one and gave the higher 
prolidase-specific activity (2 U/mg). While the other types used in this 
experiment had a lower effect on the production of prolidase, and the lowest was 
starch (1.8 U/mg). 

 

 

Figure 5. Effect of carbon source on prolidase production. 

 

Effect of nitrogen sources  

The effect of different nitrogen sources on prolidase production was carried out 
by using inorganic and organic sources, including (casein, meat extract, peptone, 
tryptone and yeast extract). The results showed that casein proved to be the best 
for prolidase production from E.coli, with a specific activity reaching (0.7  
U/mg), followed via peptone, which was the second source of nitrogen suitable 
for prolidase production with a specific activity of (0.45  U/mg). In contrast, 
yeast extract, tryptone and meet extract represented the poor nitrogen sources for 
prolidase production, as shown in Figure 6.   
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Figure 6. Prolidase production via E.coli MS 12 at different nitrogen sources. 

 

Effect of incubation temperature 

Different incubation temperatures (25ᵒC - 45ᵒC) were tested to determine the 
optimum for prolidase production by E. coli MS 12. Maximum Prolidase 
production appeared at 40ᵒC, with specific activity (2 U/mg). While the specific 
activity decreased at all other range temperatures, as explained in Figure 7.  

 

 

Figure 7. Effect of incubation temperature on prolidase production. 

 

A study showed that E.coli isolates significant growth (P<0.05) when incubated 
at 40°C  18. 

Extraction and purification of prolidase  

After cold acetone precipitation and dialyzed, results showed that prolidase 
enzyme activity and specific activity were (2 U/ml) and (6.6 U/mg) protein, 
respectively. 

Ion exchange chromatography (DEAE-Cellulose) 

The DEAE-cellulose column was used in purification, and the result indicated 
that prolidase produced by E.coli MS12 has a negative net charge since it is 
bound with cationic ion exchange (DEAE-cellulose). Fractions were tested and 
pooled for prolidase activity with (1.5 U/ml), specific activity (15 U/mg), a fold 
purification of (7.5) and enzyme yield of (30 %) as shown in Figure 8 and Table 
1. 
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Figure 8. Ionic exchange chromatography for prolidase through DEAE cellulose column (1.5 x 17.5) cm. The column was 

calibrated with 0.1M acetate buffer pH5, flow rate 60ml/hrs and 3 ml fraction. 

 

Gel filtration chromatography 

Sephadex–G150 is used for further purification. The fractionation yielded one 
protein peak as absorbance, reading at 280 nm; this peak (fractionation tubes 7- 
35) contained prolidase activity (1 U/ml),  specific activity (25 U/mg), and the 
purification fold was ( 12.5 ), with a yield of the enzyme ( 30% ) as mentioned in 
figure 9 and table 1. 

 

 

Figure 9. Gel filtration chromatography for purified prolidase from E.coli MS12 using Sephadex G-150 column (2×40) cm. 

 

Purification 

step 

Volume 

(ml) 

Enzyme 

activity 

(U/ml) 

Protein con-

centration 

(mg/ml) 

Specific 

activity 

(U/mg) 

Total 

activity 

(U) 

Purification 

(folds) 

Yield 

(%) 

Crude enzyme 75 0.8 0.4 2 60 1 100 

Acetone pre-

cipitation 

25 2 0.3 6.6 50 3.3 83.3 

Concentration 12 2.5 0.2 12.5 30 6..25 50 
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by saccharose 

DEAE-cellulose 18  1.5 0.1 15 27 7.5 45 

Sephadex G150 18 1 0.04 25 18 12.5 30 

Table 1. Purification steps of prolidase from E. coli MS12. 

 

Characterization of purified prolidase 

Effect of pH on Prolidase Activity 

Prolidase activity purified from E.coli has been determined at variable pH (5, 
6,7,8,9, and 10). Results revealed the optimal pH for purified prolidase activity at 
pH 7. However, prolidase activity was decreased at pH (5, 9and 10). While 
prolidase was still active over the range (6 to 8) of pH values, as shown in Figure 
10. 

 

 

Figure 10. Effect of pH on prolidase activity from E.coli MS12. 

 

Effect of pH on prolidase stability 

Prolidase of E .coli was stable in a wide range of pH (5 to 10) and at pH (7 and 8) 
with remaining activity at 100%, while in pH6, the activity was 90%, as in Figure 
11. 

 

 
Figure 11. Effect of pH on prolidase stability from E.coli MS12. 

 

Each enzyme has an optimal pH at which it catalyzes the reaction at its most 
excellent rate. Minor pH deviations from the optimum value decrease activity due 
to changes in the ionization of the groups at the enzyme's active site, whereas 
more significant pH deviations result in denaturation of the enzyme protein due 
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to interaction with several weak non-covalent bonds. In contrast, the three-
dimensional structure of the enzyme is preserved 22. 

 

Effect of temperature on prolidase activity 

To determine the optimum temperature of prolidase activity, the enzyme reaction 
was carried out at different temperature degrees (30,35,40,45, and). Purified 
prolidase from E. coil MS12 showed the highest activity at 35ᵒC Figure 12. 

 

 
Figure 12. Effect of temperature on prolidase activity from E.coli MS12. 

 

Effect of temperature on prolidase stability                               
The effect of temperature on prolidase stability was assayed in temperatures 
ranging from 30 to 80 C. The enzyme retained all its activity (100%) at 
temperatures from 40 -50ᵒC, but it began to lose its activity beyond this 
temperature, Figure 13. 

 

Figure 13. Effect of temperature on prolidase stability from E.coli MS12. 

 

Effect of metal ions on the activity of the prolidase                 
Results in Table (2) illustrate the activity of prolidase. The higher enzyme 
activity (100%) when used FeCl2, CoCl2 and CuCl2, while when used CaCl2 
and MnCl2 began to decrease to 80% and 65%, respectively, while no activity 
(0%) for MgCl2. 

 

Reagent Concentration 

(mM) 

Remaining activity (%) 

Control (Enzyme)  100 

FeCl2 1 100 

CaCl2 1 80 
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CoCl2 1 100 

CuCl2 1 100 

MnCl2 1 65 

MgCl2 1 0 

Table 2. Metal ions affect prolidase enzyme activity. 

 

Anti-biofilm activity of prolidase In vitro  
Prolidase from E.coli MS12 was used at different concentrations (200, 300,400, 
500 μg/ml). It showed the highest effect of the enzyme on biofilm inhibition at a 
concentration of 500 μg/ml against P. aeruginous and then E. coli and reached 
65% and 60.3%, respectively, as in Table 3. 
            

Bacteria Percentage (%) of 

antibiofilm  

Escherichia coli 60.3% 

Pseudomonas aeruginosa 65% 

Staphylococcus aureus 58.7% 

Staphylococcus epidermidis 28.5% 

Candida spp. 55.5% 

Table 3. Anti-biofilm activity of prolidase in vitro. 

Bacterial biofilms are multicellular accumulations of microorganisms encased in 
an extracellular polymeric substance (EPS) matrix comprising polysaccharides, 
proteins/enzymes, lipids, foreign DNA, and lysed cell detritus. There are five 
distinct stages in the establishment of a biofilm: (1) reversible attachment, (2) 
irreversible attachment, (3) maturation-1, (4) maturation-2, and (5) dispersion 24. 
 
Cytotoxicity and Anticancer activity of prolidase     
Brain Tumor Cell Line (A127), Colorectal Adenocarcinoma cells (CaCo-2) and 
Normal embryonic liver cell line(WRL-68) were used to test the prolidase effect 
on these cell lines. An assay of MTT was used to detect the inhibiter 
concentration (IC50) values of purified prolidase. Figure (14) showed that 
prolidase had a potent cytotoxic effect on the cancer cell line (A172) with 110μg 
/ml, while IC50 of regular cell line WRL-68 was 148.3 μg /ml.  
The cytotoxic effect on the CaCo-2 cell line and IC50 was 99.34 μg /ml while 
IC50 of WRL-68 was 148.3μg/ml; this line gave more effect to the prolidase than 
A172 cells, as shown in Figure 15. 

                          
Figure 14. Cytotoxicity effect of prolidase on the viability of Brain Tumor Cell Line (A127) and Normal embryonic liver 

cell line (WRL-68).   
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Figure 15. Cytotoxicity effect of prolidase on the viability of Human Breast Cancer Cells (CaCo-2) and Normal embryonic 

liver cell line (WRL-68). 

 

Results of viability cells showed that the highest effect of prolidase on the cancer 
cell line (A172) at the concentrations 100 and 50 µg /ml was 65.90% and 71%, 
respectively. It is a significant comparison with normal cells (WRL-68), 84.03% 
and 92.28%, respectively, as shown in Table 4, while in 200 µg /ml, cell viability 
of A172  and WRL-68 does not have significance.   

     

 Cell viability (%) ± SD Concentration 

µg/ml WRL 68  A172  

69.81 ± 5.58 54.82   ± 5.46 200.00 

84.03 ±1.25 65.90  ± 1.77 100.00 

92.28   ± 100 71.64 ± 0.42 50.00 

96.33  ± 0.41 83.84  ± 6.21 25.00 

96.30  ±  0.87 86.00  ± 2.14 12.50 

97.11  ± 1.04 94.79  ± 0.61 6.25 

96.10  ± 0.88 95.18  ± 0.68 3.10 

Table 4. Viability ratio of A172 and WRL 68 cell lines by purified prolidase at different concentrations. 

 

Also, at 100 µg/ml concentration, the prolidase showed the highest effect on the 
cancer cell line (CaCo-2) compared with the standard cell line (WRL-68), 76.93 
% and 84.03%, respectively. However, the (200, 50, 25, 12.50, 6.25 and 3.10 
µg/ml) are insignificant in Table 5. 

 
 

 Cell viability (%) ±SD Concentration 

µg/ml 
WRL 68 CaCo-2 

69.81 ± 5.58 64.89±5.11 200.00 

84.03 ±1.25 76.93± 2.34 100.00 

92.28   ± 1.00 89.16± 3.60 50.00 

96.33  ± 0.41 94.06 ± 2.15 25.00 

96.30  ±  0.87 97.84 ± 0.70 12.50 
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97.11  ± 1.04 ± 1.10 96.30 6.25 

96.10  ± 0.88 96.64  ± 0.53 3.10 

      Table 5. Viability ratio of CaCo-2 and WRL 68 cell lines by purified prolidase at different concentrations. 

 

In agreement with the study, Proline dehydrogenase ( PRODH ) is up-regulated 
in evoke- pro-survival and cancer cells and activity, in vitro and in vivo 25. 26 
showed that breast cancer, pancreatic cancer, lung carcinoma, Stage 1 
endometrial cancer, stomach cancer, and ovarian cancer have all been linked to 
increased serum prolidase activity.   

 

Discussion 

Green Metallic sheen colonies were formed on Eosin methylene blue agar 
because of lactose fermentation and production of solid acids, as in Figure 1. 
These features come by the corresponding cultural characteristics mentioned via 

9,10,11, respectively. Microorganism identification must be precise and conclusive 
in a range of applications, including labor-intensive biochemical characterization 
or 16S rRNA sequencing to confirm species type 12. 13 shows the apparent 
species-specific nature of 16S rRNAs, found that the E. coli ribosome can depend 
on 16S rRNA.    Prolidase is an important enzyme, called proline dipeptidase, is 
one of these unique enzymes capable of degrading dipeptides in which a proline 
or hydroxyproline residue is located at the C-terminal position (Xaa-Pro) 2. 
Protease enzyme produces a halo zone from Bacillus subtilis isolates at 
thermostable 14. Prolidase's best-researched substrates are imidodipeptides, which 
are formed during the degradation of collagen, the most abundant component of 
the extracellular matrix (ECM) 2.1 Required enzyme prolidase in several 
pathological and physiological processes like inflammation, wound healing and 
angiogenesis. In agreement with this study, researchers found that sucrose was to 
be the optimal initial carbon at the optimal concentration using a series of fed-
batch cultures of E. coli 15.  Sixteen shown in the study, the highest enzyme 
activity of L-asparaginase from E. coli was lactose and tryptone. Consider that 
the nitrogen source is the primary nutrient after the carbon essential to the 
microorganisms for growth. The parts needed for nitrogen is nucleotides, protein, 
cofactors and enzyme, which have a vital role in metabolism 17. Purification of 
prolidase from the serum of patients with polycystic ovarian syndrome utilizing 
Gel filtering technology and Sephadex G100 gel as a stationary phase was also 
discovered (0.00176  IU/I) specific activity 19. Escherichia coli produces 
prolidase, a particular exopeptidase. By fractionated ammonium sulfate 
precipitation, ion exchange chromatography on DEAE-Sephadex A 50, and gel 
filtering on Sepharose 4 B, with 67-fold enrichment, the total yield of prolidase is 
19 percent 20. Twenty-one were shown prolidase activity increased and reached a 
maximum at pH 8, while the immobilized prolidase enzyme shifted to pH 8.4. 
Metal ions can bind to proteins and form complexes with other molecules 
connected to enzymes, functioning as electron suppliers or acceptors or as 
structural regulators and regulators. By interacting with the amine or carboxylic 
acid groups of amino acids, these ions can activate or inhibit enzyme activity 23. 

 

Conclusion 

As far as we know, this study is the first to investigate the role of prolidase 
enzyme (which is purified from E.coli bacteria) in the elimination of biofilm 
formed by pathogens and its sound effect on two cancer cell lines (colon and 
Brain cancer cell line) in comparison with the standard cell line. So, enzyme 
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technologies are increasingly used in pharmaceutical research, development, and 
manufacturing. 
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