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Abstract

Background: Growing antibiotic resistance is a global concern for the treatment of shigellosis.
The development of efflux pumps such as the AcrAB-TolC pump has increased antibiotic re-
sistance in Shigella flexneri strains. The aim of this study was to produce IgY against the recom-
binant immunogen TolC and evaluate the binding of the antibody to the recombinant immunogen
Materials and Methods: A construct containing immunogen regions of TolC protein was de-
signed and synthesized; then, the recombinant plasmid pET28a-tolC was transferred to £ coli
BL21 (DE3) competent cells. Expression of the recombinant protein in £ col/i was induced with

1 mM IPTG. The recombinant protein was purified using affinity chromatography by Nickel-Ni- Keywords:

I . . . . . . . Shigella fl i
trilotriacetic acid (Ni-NTA) resin and evaluated by western blotting. Leghorn chickens were im- il

Efflux pump
munized with 200 micrograms of the recombinant protein. IgY was purified using PEG precipita- TolC
tion, and the antibody titer was determined in immunized chicken’s serum and egg yolk by ELISA Recombinant protein
IgY

method compared to the control group.

Results: Recombinant protein TolC was expressed with a molecular weight of 40 kDa and an
expression yield of 10 mg/I of the culture media. The IgY concentration was determined to be 9
mg/ml of egg yolk. The antibody titer in serum against the recombinant protein after the third
immunization was 1: 6400 (P<0.05). In the ELISA method, at least seven nanograms of antibody
reacted with the recombinant protein.

Conclusion: Antibodies against TolC recombinant immunogen can be investigated as a source

of passive immunity in the disease caused by Shigella flexneri.
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Fig 1. The results of the B-cell linear epitope analysis of TolC amino acid sequence were obtained using different algo-
rithms, which showed that the region between amino acids 40 and 335 had the highest epitope activity (highlighted in
the charts within the red box)
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Fig 2. Examination of conformational epitopes in the TolC protein. (A) The tertiary structure of the TolC protein from
Shigella flexneri predicted, (B) conformational epitopes predicted by the DiscoTope server were identified in three re-
gions: 90-76, 300-280, and 330-310. (C) Epitope predictions from the ElliPro server, C1 corresponding to a region
around amino acid 101 having a highly antigenic epitope, and C2 as the strongest conformational epitope located
in the zone around amino acids 93-93

6 Iran South Med J 2024; 27(2): 123-137. [Open Access Policy] B www.ismj.bpums.ac.ir


http://dx.doi.org/10.61186/ismj.27.2.123
http://ismj.bpums.ac.ir/article-1-2011-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/ismj.27.2.123 ]

\\”\/Lg)_w.&lsdiuuks)ﬁbd_ulcb.c)o LS-\L’Ly*“T-\"JP Ol)LS.AQ9dJLH|b£;\mu

Wl o3 o3l> L 1 g3z )d 0did (F i IToICCAsSyi99 (ilion BLSHY v
buwgs odid (i pow Hlisle jl (b ¥le) 1oy olgic @ (FoPra) TolC (g Swginl 4=l
(¥ JSis) caisls ol TOIC (y4i3g)) L Phyre 2 9, 285 8 Ryl g0 (ITOIC) wuSyigs puibon

a1 9 ITOIC (B9 (s sSjud (SS9

~180

Tris-Giycine
4-20%

bl SBga5T (591> (3] CadsS Lo (59) E. €Ol (635 @) casS)yigs Suamtly (rgamsloygaunnilys )y (Call ¥ JSis
S) GasS)395 daemdly (9 dlumo Jolu i9a3 ¥ 0)lads Caaly «asS)S95 Spamdly b oadh jolans Ao Jolo 43900 ) oylads Carly
42)> PV (5lod )3 ol Wl pac g0 ) g LSl az)d PV 9 PO )3 asSyiss ulin ol wyp (&Y Y (Gike
2 ol Gl pac 905 ¥ i wacks F o 4SS0 423 BV (clad 53 ol gl digad ¥ pygian (iie JisS) 315l
SOl -M gt aacln 1F e 4 LS ile 425 YO (gled j3 (ylu (sl digai -F (gt ((shie JyiS) )5 0ls az)s YO gles
9ISl Syib (o (S
Fig 3.A) Investigation of recombinant plasmid transformation into E. coli on a selective culture medium containing
kanamycin antibiotics. Plate 1: Cell sample containing the recombinant plasmid, Plate 2: Cell sample without the re-
combinant plasmid (negative control). Fig 3-B): Investigation of recombinant protein expression at 25°C and 37°C. Col-
umn 1: Non-induced at 37°C (negative control), Column 2: Induced expression at 37°C for 4 hours, Column 3: Non-in-
duced at 25°C (negative control), Column 4: Induced expression at 25°C for 4 hours, M: Protein marker (Sinaclon)
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Fig 4. Purification of recombinant rTolC protein with imidazole elution and validation of purified protein by Western
blotting. (A) rTolC purification: Column 1: Bacterial sample before passing through the column, Column 2: flow trough
sample from Nickel column, Column 3: sample wash with 5 mM imidazole, Column 4: sample wash with 10 mM imid-
azole, Column 5: Protein elution with 100 mM imidazole, Column 5: Protein elution with 250 mM imidazole, M: Protein

marker (Sinaclon). (B) rTolC Western blotting: Column 1: Purified protein (from Column 4 in section A), Column 2:

Commercial BSA protein as a negative control, M: Protein marker (Sinaclon).
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Fig 5. Measurement of anti-rTolC antibody titers in the sera of test chickens (a) and control chickens (b). The first
blood sample was taken before the start of vaccination with the immunogen (negative control), and subsequent blood
samples were collected one week after each dose.
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mately 150 kDa (lane 1), (B) ELISA results of purified
antibodies with recombinant rTolC protein.
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