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Abstract

In this study, was investigated the effect of titanium dioxide nanoparticles synthesized by Bacillus bacteria on
reducing the expression of Escherichia coli clb genes causing colorectal cancer. The synthesis of titanium
dioxide nanoparticles was performed by Bacillus tequilensis and for confirmation was investigated by visible
ultraviolet (UV-vis) spectroscopy (XRD), infrared (FTIR) and electron microscopy Scanning (SEM), the effect
of titanium dioxide nanoparticles were examined on growth reduction and expression of Escherichia coli clb
gene was calculated by Real Time PCR, nanoparticles cytotoxicity percentage on HEK293 cell line was
calculated by MTT method. XRD analysis confirmed the formation of titanium dioxide nanoparticles and
showed the UV-vis absorption peak at 350 nm. The results of SEM images showed the nanoparticles to be
spherical with an average of 17.78- 76.35 nm which confirms the existence of nanoparticles. The nanoparticles
reduced the growth of Escherichia coli bacterium and decreased the expression of clbB and clbN genes, which
is statistically significant. The toxicity of nanoparticles on HEK293 cell line was investigated by MTT method
after 48 and 72 hours, MTT results showed that titanium dioxide nanoparticles had a dose-dependent and time-
dependent toxicity effect and their amount decreased significantly after 72 hours. The highest rate of vital
activity of cells after 72 hours was related to the concentration of 100 1/ gu at 89.91%. Nanoparticles can be
considered for the treatment of colorectal cancer due to their effect on growth retardation as well as reduced
expression of Escherichia coli clb gene and low toxicity on HEK 293 cells.

Keywords: Colorectal cancer, Titanium dioxide, Bacillus, clb gene, Escherichia coli
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_» CtSample 1: 17.41 Ct= Ct (Trget sample) — (Refrence sample)

16SrRINA non treatment Ct: 17.43
~ ACt Non treatment —» 24 75-1743 =732
* CtSample 2: 1745
ACt treatment - > 25.7-18.04=7.65
Ct Sample 1:18.01
16SIRNA treatment < AACt = ACt (Treatment sample) — ACt (Non treatment sample)
~_ ) Cr 1804
* CtSample 2:18.08 AACt —»7.65-7.32=033
. Ct Sample 1: 24.78 AACt= ACt (Non treatment sample) — ACt (Non treatment sample)

CIb non treatment < T Ce24.75

AACt —— 732 -732=0
Ct Sample 2: 24.73

Log ? fold change = - AACt

- Ct Sample 1: 25.68 _+ Non treatment: 2-0= 1
Cib treatment < |:> Ct: 25.70
Fold change= 2-3ACt
- Ct Sample 2: 2571

-

Treatment: 203 =079
‘_;}Qyu:,,b}:M;t;:s.x,wf\@;)\,s);ujgu@dﬁg;ﬁ/éfspclbojotﬁw,ﬁ;\yu@w:?ﬁ
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