
        
    

  

  1*   2  3 

1-               

2-      -       

3-               

 
*  1774-15875  

Sabet53@yahoo.com   
 :  )20/7/90 :  11/11/90(  

 
-                   

         .         

      0-9           4 

 25    .              

                     

      SDS-PAGE  .            

      4            

   25     .   -           

25   4      .               

    4   25  .       

  

:        - 

 
1-     

             

         

     .    

         

          1    2 

        

   ]1[     .

              

                                                             
1. aggregation 
2. proteolysis 

    

 3  1    1391  

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

                               1 / 9

https://biot.modares.ac.ir/article-22-7929-en.html


      3  1    1391  
 

58 

        

]1 2 11[.  

rh-IFN-    E.coli  143 

             

  ]5-3[.    rh-IFN- 

           

          

            

]6[.             

     ]7[.  

             

          

            .   

  rh-IFN-     3    

  20- 37   50      

             

          

       ]13[.   

    rh-IFN- 1      

)80 4 25  37     (   

              

         ]14[ .  

           

 )(2aFGF, 3rh-IFN- a, 4rh-G-CSF  

)      2-8   (

) 25-30   (       

               

                                                             
1. recombinant bovine interferon gamma 
2. acidic fibroblast growth factor 
3. recombinant human interferon beta type a 
4. recombinant human granulocyte colony stimulating factor  

       

 ...           

      ]15[.  

           

  0-9            4 

25 .  

 
2-        

rh-IFN-      E.coli   BL21 

   5   5PH=    12 

    4     .   

2     200      

            4  25 

        0 90 150180  270  

     3           

 .    

 SDS-PAGE     ]8[   

  5/12        

               .

     ]9[ .     

          5(CPE) 

  VSV6    vero7   

      vero     

rh-IFN-    24      

   VSV        

 48-72   MTT          .

       DMSO   

   570    ]10[.  

                                                             
5. Cytophatic effect 
6. Vesicular Stomatitis Virus 
7. African green monkey kidney 

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

                               2 / 9

https://biot.modares.ac.ir/article-22-7929-en.html


      ...       
 

59 

         

 Ultropak TSK G3000SW LKB column  

(10,000– 300,000 Dalton, 7.5 × 300 mm)  

.    

    20   6/8pH=  

1  SDS  .  1      

   214           .  

       1 

    .  (IEC sp-825, 

Shodex 8 × 75 mm)        

   (HPLC) .   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

                                                             
1. Cation- exchange chromatography 

3-    
          SDS-PAGE  

   2 -       

         .    

      30          

    4  25     

         60 

               

          

   25       4 

  )2  3(.  

 
 

 

 
 

 

 1  (HPLC  -  rhIFN-    4    9   (   HPLC     -  

rhIFN-    25   9  

Time (min) 

Time (min) 

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

                               3 / 9

https://biot.modares.ac.ir/article-22-7929-en.html


      3  1    1391  
 

60 

  
  

  

  
  

  

  

 2  ( HPLC    rh-IFN-  4   9  (   HPLC     rh-IFN- 

  25   9   

  

Minutes
0 2 4 6 8 10 12 14 16 18 20

Vo
lts

0

100

200

300

Vo
lts

0

100

200

300

6.
23

3
7.

05
0

UV/VIS[1]
Retention Time

Minutes
0 2 4 6 8 10 12 14 16 18 20

V
ol

ts

0

100

200

300

V
ol

ts

0

100

200

300

6.
25

0
7.

08
3

UV/VIS[1]
Retention Time

Time (min) 

Time (min) 

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

                               4 / 9

https://biot.modares.ac.ir/article-22-7929-en.html


      ...       
 

61 

  
  

  

  
  

  

 3 (          rh-IFN- 

  25 (      

rh-IFN-    4   

  

     SDS-PAGE    

5         KD 30 

              

        9      

 4       .    

  -        1   

        

         

   .   4    

           

      4    68/2 

          25   46/3 

      .4     

  –   9       

           

   4  25   9 33/5  

03/10    .  

  

  
  

  

  
  

  

 4     (- rh-IFN-  

  4 (    - rh-IFN- 

   25  

0; 0
3; 0.28

6; 0.781

9; 1.05

Pe
rc

en
ta

ge

time (Month)

Covalent dimers  in 25 C

0; 0
3; 0.04

5; 0.08

9; 0.11

Pe
rc

en
ta

ge

time (Month)

Covalent dimers  in 4 C

4, 0, 0

3; 2.68

6; 3.37

9; 5.33

Pe
rc

en
ta

ge

time (Month)

Deamidated & Oxidated  in 4 C

25, 0, 0
3; 3.46

6; 5.01

9; 10.03

Pe
rc

en
ta

ge

time (Month)

Deamidated & Oxidated rhIFN-  
in25 C

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

                               5 / 9

https://biot.modares.ac.ir/article-22-7929-en.html


      3  1    1391  
 

62 

  
  

 5  :  1-  rh-IFN-  4   2- rh-IFN-   25   3-     

)116-4/14KD  (4- rh-IFN-   4  9  5- rh-IFN-   25  9  6- )   116 -

4/14KD (  

  

 1        0 -9      

( )   3 5 6 9 

4  (  )     01/0±04/0  02/0±08/0  — 01/0±11/0  

25  (  )     02/0±28/0  — 05/0±78/0  08/0±05/1  

4  (  )      36/0±68/2  — 37/3   43/0±  22/0±33/5  

25  (  )      64/0±46/3  — 28/0±01/5  27/0±03/10  

  

  

116 

66 

45 

35 

25 

4/18  

4/14  

1               2              3  4               5              6  

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

                               6 / 9

https://biot.modares.ac.ir/article-22-7929-en.html


      ...       
 

63 

      1    

         4     

        rh-IFN-

         

    25        9   

  6/11          )

2( .  

  

 2    (IU/mg) rh-IFN- 

( )  0 9 

)4 (rh-IFN-  02/0±107×96/1  01/0±107×96/1  

rh-IFN- 25(  )  002/0±107×98/1  3/0±107×75/1  

 
  

4-        
          

       

  .         

           

              

              

    .            

              

 -       

    rh-IFN-  .   

            

)4  25   (     

     )IU/mg 107×96/1(   

  9           

   4  25  11/0  05/1    

   -          4  

25  33/5% 03/10 %         

        4  

  25          .

  :       4   25 

            

             

  -  rhIFN     E. coli  

     2   10     ]12[ 

        25      

                

    4    .   

            

           

          

         

       .  

  

5-  
[1] Nail, S. L. and Akers, M. J., (2002) 

Development and manufacture of 

protein pharmaceuticals, Kluwer 

Academic / Plenum Publishers,  

pp30-39. 

[2] Bummer, P. M. and Koppenol, S., 

(2000) Protein Formulation and 

Delivery, In: McNally, E. J., ed. 

Marcel  Dekker,  New  York.  99:  p   

15–28. 

[3] Farrar, A. M. Schreiber, R. D., (1993) 

“The molecular cell biology of 

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

                               7 / 9

https://biot.modares.ac.ir/article-22-7929-en.html


      3  1    1391  
 

64 

interferon-  and its receptor”, Annu 

RevImmunol, 11, 571–611. 

[4] Zhang, Z. Tong, K. T., Belew, M., 

Petterson, T., Janson, J.C., (1992) 

“Production, purification and 

characterization of recombinant human 

interferon- ”, J Chromatogr. 604,143–

155. 

[5] Khalilzadeh, R., Shojaosadati, S. A., 

Maghsoudi, N., Mohammadian-

Mosaabadi, J., Mohammadi, M. R.,      

Bahrami, A., Maleksabet, N., Nassiri-

Khalilli, M. A., Ebrahimi, M. and 

Naderimanesh, H., (2004) “Process 

development for production of 

recombinant human interferon-c 

expressed in Escherichia coli”, J Ind 

Microbiol Biotechnol, 31, 63–69. 

[6] Bumelis, V. A., Bumeliene, Z., 

Gedminiene, G., Smirnovas, V., 

Sereikaite, J., Medelyte, I., (2002) 

“Investigation of thermal stability of 

recombinant human interferon-

gamma”, Biolojia, 2, 37-41. 

[7] Kendrick, B. S., Cleland, J. L., Lam, 

X., Nguyen, T., Randolph, T. W., 

Manning, M. C. and Carpenter, J. F. 

(1998) “Aggregation of recombinant 

human interferon gamma: kinetics and 

structural transition”, J Pharmaceutic 

Sc,.i 87, 1069-1076. 

[8] Laemmli, U. K., (1970) “Cleavage of 

structural proteins during the assembly 

of the head of bacteriophage T4”, 

Nature, 227, 680–685. 

[9] Bradford, M. M., (1976) “A rapid and 

sensitive method for the quantitation 

of microgram quantities of protein 

utilizing the principle protein dye-

binding”, Anal Biochem, 72, 248–254 

[10] Yousefi, S., Escobar, M. and Gouldin, 

C. W. (1985) “A practical cytopathic 

effect/dye uptake interferon assay for 

routine use in the clinical laboratory”, 

Am J Clin Pathol, 83, 735–740 

[11] Mohammadian-Mosaabadi, J., Naderi-

Manesh, H., Maghsoudi, N., 

Khalilzadeh, R., Shojaosadati, S. 

A.and Ebrahimi, M., (2005) “Effect of 

oxidative stress on the production of 

recombinant human interferon-  in 

Escherichia coli”, Biotechnol. Appl. 

Biochem. 41, 37–42. 

[12] British Pharmacopoeia. 2007 

[13] Bumelis, V. A., Bumeliene, Z., 

Sereikaite, J. and Medelyte, I. (2003) 

“Analysis of the homogeneity and      

biological activity of recombinant 

human interferon gamma”, Biologija, 

2, 51-53 

[14] Xu, Q., Nomura, T., Ikeda, M., Ohta, 

M., Kameyama, K., Konishi, M., Wu, 

D. and Inumura, S., (2011) “Stability 

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

                               8 / 9

https://biot.modares.ac.ir/article-22-7929-en.html


      ...       
 

65 

of recombinant bovine interferon-  

antiviral activity in the absence of 

stabilizing additives”, Microbiol  

Immunol, 55, 595-8 

[15] Pearlman, R. and John Wang, Y., 

(1996) Formulation, Characterization 

and Stability of protein Drugs, Plenum 

Press, New York, pp 208-210, 295-

298, 323-326 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 b

io
t.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

18
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://biot.modares.ac.ir/article-22-7929-en.html
http://www.tcpdf.org

