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Abstract
Objective

Immunotoxins are one of the most promising ways in therapeutic fields, specially cancer
therapy which have a unique toxin-antibody structure, and kill the cancer cell by passing
through the cell membrane and entering the target cell. The aim of this study was to engineer
and design bovine pancreatic enzyme (RNase A) for to escape from ribonuclease inhibitor (RI)

as a toxin segment in designing of immunotoxins used in therapeutic fields.
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Materials and Methods

After bioinformatics investigation using PyMol software, engineering and substitution of target
amino acid in wild gene coding RNase A sequence (K91A) were performed. The wild type and
recombinant proteins in E.coli (BL21(D3) strain) were expressed and refolded, and then
approved using SDS-PAGE. The purification of produced proteins was conducted using an
immobilized-metal affinity chromatography for His-tagged proteins.

Results

The results showed that the protein concentrations were 3 and 2.2 g/L for wild RNase A and
recombinant enzyme. The hydrolysis activity measurement of the produced enzymes, in
presence of different concentrations of RI, indicated that recombinant variant had lower
sensitivity and higher catalytic activity in comparison with the wild enzyme. The results
obtained from enzyme activity of recombinant enzyme compared to the wild enzyme, in
presence or absence of RI, demonstrated that the interaction effect between RNase A and RI can

be disrupted by manipulation of amino acids involved in this interaction.

Conclusion

In respect to the current results, it was concluded that RNase A enzyme can be used as a
promising drug in engineering and production of immunotoxins.
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(pg2uSl) oLt (RI) S ige 0435 o (RNase A) S sigs o5
Distance (A) Ribonuclease inhibitor (RI) Ribonuclease enzyme
34 GLN6 LYS31
3.3 GLU397
3.2 GLN426 ARG33
gg GLU283 LYS91
2.7 ASP228
29 TRP259 SER89
3.2 LEU405
3.0 TYR433 ASNG7
35 GLU440 LYS1
3.2 ARG453 ASP38
3.0 ASN89 GLN28
25 SER456 LYS7
2.8 ASP431 LYS41
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Figure 2. A: Three dimensional structure of RNase A and RI complex, B: Lys91 residue

selected for substitution in RI-RNase A complex
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Figure 3. Colony PCR and enzymatic digestion analysis to confirm the presence of a gene
fragments in the construction of the pET2-1a(+) vector

A: Colony PCR; Columns with 660 bp fragments shows colonies target fragment and
columns with 220 bp fragments shows colonies without target fragments, B: Enzymatic
digestion; 5443 bp fragment shows the pET-21a(+) vector and 420 bp fragment shows
RNase A gene
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Figure 4. Expression and purification analysis of wild type RNase A and recombinant
variant

Lane 1: protein marker ladder, lane 2: negative control (total protein from E.coli BL21),
line 3: total of protein from E.coli BL21 with target fragment, lane 4: flow true after
passing the affinity chromatography column, lane 5 and 6: purified enzymes from Nicole
affinity chromatography column against His-tag, wild type and recombinant variant
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Figure 5. Effect of the ribonuclease inhibitor (RI) on catalytic activity of wild type RNase
A and recombinant variant.
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