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GGARGGGGC TGGAGTGGGTCTCARGTATTTCTTCTACTGGTGCT TCTACAACTTACGCAGACTCCGTGARGGGCAGGTTCACCATCTCCAGAGACARTTCCARGRACACGCTGTATCTGCARATGARCAG
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GGARGGGGCTGGAGTGGGTCTCARATATTGCTGGTGATGGTAGTACTACARCT TACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACART TCCARGAACACGC TGTATCTGCARATGRACAG
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CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGARATCTGCTGCTACTTTTGACTACTGGGGCCAGGGARCCCTGGTCACCGTCTCGAGCGGTGGAGGLGGT TCAGGCGGAGGTGRCAGCGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGARAGGTGCTGCTTCTTTTGACTACTGGGGCCAGGGARCCCTGGTCACCGTCTCGAGCGGTGGAGGLGGT TCAGGCGGAGGTGRCAGCGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARGGTGGTGCTGCTTTTGACTACTGGGGCCAGGGARCCCTGGTCACCGTCTCGAGCGGTGGAGGLGGT TCAGGCGGAGGTGRCAGCGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARGGTGGTGCTGLTTTTGAC TACTGGGGCCAGGGAACCCTGRTCACCGTCTCGAGLGGTGGAGECGGT TCAGGCGGAGGTGECAGLGELGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARGGTGGTGCTGCTTTTGACTACTGGGGCCAGGEAACCCTGGTCACCGTCTCGAGLGGTGGAGECGGT TCAGGCGGAGGTGECAGCGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARARTTCTGGTTCTTTTGACTACTGGGGCCAGGEAACCCTGGTCACCGTCTCGAGLGGTGGAGECGGT TCAGGLGGAGGTGECAGLGGLGAT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARARTTCTGGTTCTTTTGAC TACTGGGGCCAGGEAACCCTGGTCACCGTCTCGAGLGGTGGAGECGGT TCAGGCGGAGGTGECAGLGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARAATTCTGGTTCTTTTGACTACTGGGGCCAGGEAACCCTGGTCACCGTCTCGAGLGGTGGAGECGGT TCAGGCGGAGGTGECAGCGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARARTTCTGGTTCTTTTGACTACTGGGGCCAGGEAACCCTGGTCACCGTCTCGAGLGGTGGAGECGGT TCAGGCGGAGGTGRCAGCGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARARTTCTGGTTCTTTTGAC TACTGGGGCCAGGEARCCCTGGTCACCGTCTCGAGCGGTGGAGGCGGT TCAGGCGGAGGTGRCAGLGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARARTTCTGGTTCTTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAGLGGTGGAGECGGT TCAGGCGGAGGTGRCAGCGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAARTGTAGTAGTTATTTTGACTACTGGGGCCAGGEAACCCTGGTCACCGTCTCGAGLGGTGGAGECGGT TCAGGCGGAGGTGACAGLGGLGGT
CCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAR, T, cTegTLeTTTTGACTACTGGGGCCAGGEAACCCTGRTCACCGTCTCGAGCGGTGGAGECGGT TCAGGCGGAGGTGRCAGLGELGAT
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TGCARCTTACTACTGTCARCAGTCTAATGATTATCCTACTACGT TCGGCCARGGGACCARGGTGGARATCARACGGGLGGLCGE
TGCAARCTTACTACTGTCARCAGTCTTATGCTGGTCCTACTACGT TCGGCCARGGGACCARGGT GGARATCARACGGGLGGLCGE
TGCAACTTACTACTGTCARCAGGC TGCTGCTGCTCCTACTACGT TCGGCCAAGGGACCARGGTGGARATCARACGGGLGGCCGL
TGCARCTTACTACTGTCARCAGGCTAATARTGCTCCTARTACGT TCGGLCCARGGGACCARGGT GGAAATCARACGGGLGGLLGL
TGCARCTTACTACTGTCARCAGGC TARTARTGCTCCTACTACGT TCGGCCARGGGACCARGGT GGARATCARACGGGLGGLCGE
TGCARCTTACTACTGTCAACAGGCTAATARTGCTCCTACTACGT TCGGCCARGGGACCARGGT GGARATCARACGEGCGGLCEL
TGCARCTTACTACTGTCARCAGTATAGTARTTATCCTGATACGT TCGGCCARGGGACCARGGTGGARATCARACGGGLGGLCGE
TGCAACTTACTACTGTCAACAGTATAGTART TATCCTGATACGT TCGGCCARGGGACCARGGTGGARATCARACGGGLGGLCGL
TGCAACTTACTACTGTCARCAGTATAGTARTTATCCTGATACGT TCGGCCARGGGACCARGGTGGARATCARACGGGLGGLCGE
TGCAACTTACTACTGTCAACAGTATAGTARTTATCCTGATACGT TCGGCCAAGGGACCARGGTGGARATCARACGGGLGGLLGL
TGCARCTTACTACTGTCARCAGTATAGTART TATCCTGATACGT TCGGCCARGGGACCARGGT GGARATCARACGGLLGGLCGT
TGCARCTTACTACTGTCAACAGAGT TACAGTACCCCTAATACGT TCGGCCARGGGACCAAGGTGGARATCARACGGGLGGCCGL
TGCARCTTACTACTGTCARCAGTCTGCTTATGCTCCTAGTACGT TCGGLCARGGGACCARGGT GGARATCARACGGGLGGLCGT
TGCARCTTACTACTGTCARCAGLcTaA, TaaTgeTCCTa, TRCGTTCGGCCARGGGACCAAGGTGGARATCAARCGGGCGECCGE
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ABSTRACT

BACKGROUND AND OBJECTIVE: Cytokine therapy is a fundamental step for the control of the most severe
inflammatory diseases. Considering the importance of TNF-a in most of autoimmune and inflammatory diseases, it
has been as an attractive target for many researchers and is an important candidate for cytokine therapy. Using
monoclonal antibodies is a major approach in contrast to deleterious effects of TNF-a. Antibody phage display
technology is a major technique for the preparation of monoclonal antibodies. Our goal in current study was
production and preparation of monoclonal antibody against TNF-a.

METHODS: For Biopanning technique, we used ELISA plates for isolation of single chain variable fragments
(scFv) from Tomlinson library. After coating of TNF-a protein in the wells, phage library was added. Specific
phages were eluted using Trypsin after washing process and amplified in TG1 cells. Five rounds of panning were
conducted for obtaining high specific phages. The evaluation of selected clones was done through monoclonal phage
ELISA, PCR, RFLP and western blotting methods.

FINDINGS: Analysis of sequences using bioinformatic softwares showed that separated plasmids from TNF-a
reactive clones contained insertions. Furthermore, most of variations are seen in three hot regions which can affect
protein function.

CONCLUSION: The results of this study showed that forth generation of monoclonal antibodies against human
TNF-a were successfully produced.

KEY WORDS: Phage display, TNF-a, Monoclonal antibody, Single chain variable fragment.

"Corresponding Author;
Address: Research Center for Pharmaceutical Nanotechnology, Tabriz University of Medical Sciences, Tabriz, Iran
Tel: +98 411 3364665

E-mail: jmajidiz@yahoo.com

[ DOR: 20.1001.1.15614107.1392.15.3.11.8 ]


https://dor.isc.ac/dor/20.1001.1.15614107.1392.15.3.11.8

[ DOR: 20.1001.1.15614107.1392.15.3.11.8 ]

WWAY Cadigsd)l /Y 0 jlosd /o233 093 ( bl (S5 pole olSKuiils dloeo

O‘)lsw.m 9 n)‘)' L;LJLL; JM> fd‘ 0 3% 5 Y d)b 5‘;‘ prey dJoLA Olalad Lg)Lul.b

References

1.Wolf R, Matz H, Orion E, Ruocco V. Anti-TNF therapies—the hope of tomorrow. Clin Dermatol 2002;20(5):522-30.
2.Ware CF. Network communications: lymphotoxins, LIGHT, and TNF. Annu Rev Immunol 2005;23:787-819.
3.Bradley JR. TNF-mediated inflammatory disease. J Pathol 2008;214(2):149-60.

4.Feldmann M, Maini RN. Anti-TNF alpha therapy of rheumatoid arthritis: what have we learned? Annu Rev Immunol
2001;19:163-96.

5.Horiuchi T, Mitoma H, Harashima S, Tsukamoto H, Shimoda T. Transmembrane TNF-alpha: structure, function and
interaction with anti-TNF agents. Rheumatology (Oxford) 2010;49(7):1215-28.

6.Palladino MA, Bahjat FR, Theodorakis EA, Moldawer LL. Anti-TNF-alpha therapies: the next generation. Nat Rev
Drug Discov 2003;2(9):736-46.

7.Locksley RM, Killeen N, Lenardo MJ. The TNF and TNF receptor superfamilies: integrating mammalian biology.
Cell 2001;104(4):487-501.

8.Dayer JM, Beutler B, Cerami A. Cachectin/tumor necrosis factor stimulates collagenase and prostaglandin E2
production by human synovial cells and dermal fibroblasts. J] Exp Med 1985;162(6):2163-8.

9.Tracey KJ, Wei H, Manogue KR, et al. Cachectin/tumor necrosis factor induces cachexia, anemia, and inflammation.
J Exp Med 1988;167(3):1211-27.

10.Kohler G, Milstein C. Continuous cultures of fused cells secreting antibody of predefined specificity. Nature
1975;256(5517):495-7.

11.Schroff RW, Foon KA, Beatty SM, Oldham RK, Morgan AC, Jr. Human anti-murine immunoglobulin responses in
patients receiving monoclonal antibody therapy. Cancer Res 1985;45(2):879-85.

12.Shawler DL, Bartholomew RM, Smith LM, Dillman RO. Human immune response to multiple injections of murine
monoclonal IgG. J Immunol 1985;135(2):1530-5.

13.Morrison SL, Johnson MJ, Herzenberg LA, Oi VT. Chimeric human antibody molecules: mouse antigen-binding
domains with human constant region domains. Proc Natl Acad Sci U S A 1984;81(21):6851-5.

14.Riechmann L, Clark M, Waldmann H, Winter G. Reshaping human antibodies for therapy. Nature 1988;332(6162):
323-7.

15.Lonberg N, Huszar D. Human antibodies from transgenic mice. Int Rev Immunol 1995;13(1):65-93.

16.Lonberg N, Taylor LD, Harding FA, et al. Antigen-specific human antibodies from mice comprising four distinct
genetic modifications. Nature 1994;368(6474):856-9.

17.Mendez MJ, Green LL, Corvalan JR, et al. Functional transplant of megabase human immunoglobulin loci
recapitulates human antibody response in mice. Nat Genet 1997;15(2):146-56.

18.McCafferty J, Griffiths AD, Winter G, Chiswell DJ. Phage antibodies: filamentous phage displaying antibody
variable domains. Nature 1990;348(6301):552-4.

19.Smith GP. Filamentous fusion phage: novel expression vectors that display cloned antigens on the virion surface.
Science 1985;228(4705):1315-7.

20.Baradaran B, Majidi J, Hassan Z, Abdolalizadeh J. Large scale production and characterization of anti-human IgG
monoclonal antibody in peritoneum of Balb/c mice. Am J Biochem Biotechnol 2006;1(4):186-192.

21.Mostafaie A, Abdolalizadeh J. Immunogens of Brucella abortus (S19) identified by two-dimensional gel
electrophoresis and immunoblotting. Iran J Med Sci 2005;30(1):10-15.

22.Towbin H, Stachelin T, Gordon J. Electrophoretic transfer of proteins from polyacrylamide gels to nitrocellulose
sheets: procedure and some applications. Proc Natl Acad Sci USA 1979;76(9):4350-4.

23.Chen W, Zhang J, Zhang T, et al. Improved isolation of anti-thTNF-alpha scFvs from phage display library by
bioinformatics. Mol Biotechnol 2009;43(1):20-8.


https://dor.isc.ac/dor/20.1001.1.15614107.1392.15.3.11.8

[ DOR: 20.1001.1.15614107.1392.15.3.11.8 ]

J Babol Univ Med Sci; 15(3); May 2013
Isolation of Anti-Tumor Necrosis Factor-Alpha (TNF-a) scFvs ...; J. Abdolalizadeh, et al

24 Elliott MJ, Maini RN, Feldmann M, et al. Treatment of rheumatoid arthritis with chimeric monoclonal antibodies to
tumor necrosis factor. Arthritis Rheum 1993;36(12):1681-90.

25.Palladino MA, Bahjat FR, Theodorakis EA, Moldawer LL. Anti-TNF-alpha therapies: the next generation. Nat Rev
Drug Discov 2003;2(9):736-46.

26.Chan AC, Carter PJ. Therapeutic antibodies for autoimmunity and inflammation. Nat Rev Immunol
2010;10(5):301-16.

27.Dommasch E, Gelfand JM. Is there truly a risk of lymphoma from biologic therapies? Dermatol Ther
2009;22(5):418-30.

28.Ferrandiz C, Carrascosa JM, Boada A. A new era in the management of psoriasis? The biologics: facts and
controversies. Clin Dermatol 2010;28(1):81-7.

29.Smolen JS, Weinblatt ME. When patients with rheumatoid arthritis fail tumour necrosis factor inhibitors: what is the
next step? Ann Rheum Dis 2008;67(11):1497-8.

30.Nelson AL, Reichert JM. Development trends for therapeutic antibody fragments. Nat Biotechnol 2009;27(4):331-7.
31.Joosten V, Lokman C, Van Den Hondel CA, Punt PJ. The production of antibody fragments and antibody fusion
proteins by yeasts and filamentous fungi. Microb Cell Fact 2003;2(1):1.

32.Zhu Z, Zapata G, Shalaby R, Snedecor B, Chen H, Carter P. High level secretion of a humanized bispecific diabody
from escherichia coli. Biotechnology (NY) 1996;14(2):192-6.

33.Le Gall F, Bove JM, Garnier M. Engineering of a single-chain variable-fragment (scFv) antibody specific for the
stolbur phytoplasma (Mollicute) and its expression in escherichia coli and tobacco plants. Appl Environ Microbiol
1998;64(11):4566-72.

34 Hudson PJ, Kortt AA. High avidity scFv multimers; diabodies and triabodies. J Immunol Methods 1999;231(1-
2):177-89.

35.Colcher D, Pavlinkova G, Beresford G, Booth B, Choudhury A, Batra S. Pharmacokinetics and biodistribution of
genetically-engineered antibodies. Q J Nucl Med 1998;42(4):225-41.

36.Thie H, Meyer T, Schirrmann T, Hust M, Dubel S. Phage display derived therapeutic antibodies. Curr Pharm
Biotechnol 2008;9(6):439-46.


https://dor.isc.ac/dor/20.1001.1.15614107.1392.15.3.11.8
http://www.tcpdf.org

