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Abstract. Acinetobacter baumannii is an opportunistic multidrug-resistant pathogen that causes respiratory and urinary
tract infections. Therefore, the development of an alternative drug against Acinetobacter is of great importance. The aim
of this study was to investigate the antibacterial activity of silver nanoparticles synthesized by a green method on the
growth of Acinetobacter baumannii and the expression of the BfmR gene. In this study, silver nanoparticles were
synthesized in combination with Verbascum thapsus extract and their characteristics were determined by X-ray
diffraction, spectrophotometry, TEM electron microscopy and zeta potential analysis. The antibacterial activity of the
nanoparticles was carried out using MIC analysis. In addition, the effect of nanoparticles on the expression of the BfmR
gene was investigated using real-time PCR. The prepared green nanoparticles had a size of about 30 nm. The MIC
analysis showed that the nanoparticles showed antibacterial activity against Acinetobacter baumannii. Gene expression
results also indicate a mechanism of down-regulation of BfmR gene expression by nanoparticles synthesized from the
marigold plant, which leads to reduced biofilm formation. Metal-based nanoparticles, especially silver nanoparticles,
have gained widespread popularity as antibacterial options due to their unique physical and chemical properties and
broad-spectrum antibacterial activity. Nanoparticles obtained from marigold flower extract can reduce BfmR gene
expression, thereby inhibiting biofilm formation and exerting antibacterial effects.
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Figure 1. A: Color change of the extracted solution after synthesis of silver nanoparticles
B: TEM results of synthesized silver nanoparticles
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Figure 2. Maximum absorption of synthesized silver nanoparticles with aqueous extract of the Verbascum

thapsus
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Figure 3. XRD results of silver nanoparticles synthesized with aqueous extract of Verbascum Thapsus
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Table 3. Size of silver nanoparticles synthesized with aqueous extract of Verbascum thapsus

( Cumulants method h
Zaverage (nm): 864.45
Dv10: 467.86 Dv50:  1071.80 Dvo0: 2951.99 PDI: 0.3620
Dmean Intensity: 1100.90 Dmean volume: 1476.21 Dmean number: 470.19
AN J
4 Cumulants method h
Zaverage (nm): 418.77
Dv10: 29520 Dv50: 42669 Dv90: 616.76 PDI: 0.0920
Dmean Intensity: 440.11 Dmean volume: 447.96 Dmean number: 351.07
AN J
Cumulants method A
2Zaverage (nm): 655.66
Dv10: 389.15 Dv50:  741.51 Dvoo:  1479.50 PDI: 0.2880
Dmean Intensity: 787.99 Dmean volume: 866.06 Dmean number: 397.85
- J
4 Cumulants method )
Zaverage (nm): 211.40
Dv10:  147.95 Dv50:  257.11 Dvo0:  371.63 PDI: 0.1170
Dmean Intensity: 22570 Dmean volume: 256.25 Dmean number: 160.98
N J
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Figure 4. Zeta potential of silver nanoparticles synthesized with aqueous extract of Verbascum
thapsus
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Table 4. Results of resistance to antibiotics used on Acinetobacter baumannii strains isolated from patients, by

disk diffusion method
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Figure 5. Investigation of the inhibitory effect of silver nanoparticles synthesized by aqueous extract of the
Verbascum thapsus by measuring changes in gene expression on Acinetobacter baumannii strains (*P<0.05 and
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Table 5 indicate the code of the strains.
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