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1. Abstract Y = ettt Sy || Yy £
In the world of emerging alternative of conventional antibacterial agents, the nanoparticles synthesized via bacterial | Jme—— o
nanofactories have been shown an immense potential as they are cost effective, eco-friendly simple, less hazardous %‘“‘“ﬁnd&mﬁgﬁ
approaches. The bacterial nanofactories used 1n past research work are mostly pathogenic or difficult to culture, S DNA:"g di‘ai‘iii’fé?y% %
therefore, this study focuses on non-pathogenic Escherichia coli as a microbial nanofactory for the biosynthesis of zinc g = I e \ny
oxide nanoparticles (ZnONPs) with enhanced biomedical applications. Additionally, the microbial engineering of this | ZXxxZLEZXxxxx T
bacterial nanofactories were carried out to fine tune the physiochemical properties of the synthesized nanoparticles. Intracellular synthests ] i S
After that, the synthesized nanoparticles were characterised via various analytical technique and their biomedical = vv D)
application were evaluated for antibacterial, anticancer and antioxidant properties. The X-Ray diffractometer (XRD) &b — e #
spectrum suggests that pure, crystalline, hexagonal, wurtzite-type ZnONPs were formed when treated with zinc salt e * »
precursor concentrations (40 and 80 mM). The High-resolution transmission electron microscopy (HR-TEM) 1images B) BT i o functonlsd
showed the synthesis of spherical nanoparticles (26-39 nm range) were formed. The SEAD pattern also confirms the - @ .. / ot afrirand
formation of polycrystalline ZnONPs at higher concentrations, validating XRD results. Biological entities present ‘\ d/N“ / / / / antioxidant activity
inside the bacterial cell and present at the surface plays significant role as reducing and stabilizing agents 1n nanoparticle B G . .
formation and 1ts antioxidant properties which can be clearly observed. The antibacterial activity of as-synthesized S ,,fm __________________________ {12 o

/ZnONPs 1s noteworthy against gram-positive and gram-negative pathogenic bacteria, even at low concentrations of 50
ug/mL. Similarly, the significant anticancer activity against lung cancer A549 cells at similar doses of 50 ng/mL of as-
synthesized ZnONPs was observed.  This research highlights the potential of E. coli-based engineering for the
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sustainable and self-regulating synthesis of advanced biomaterials for enhanced biomedical applications.
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2. Synthesis of ZnO NPs and its characterizations studies 3. Application studies
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20, 40, and 80 mM zinc acetate salt precursor concentration. Figure 4: Histograms showing the average size range of (a-f)

as-synthesized ZnONPs at 1, 5, 10, 20, 40, and 80 mM salt- Figure 8: Dose-dependent MIC assay of the as-synthesized ZnONPs
precursor concentrations.

and compared with commercially available chemically synthesized

/nONPs against Gram-positive (S. aureus and B. anthracis) and
Gram-negative (£. coli UPEC, E. coli O:157) bacteria.

4. conclusion

1.The study establishes a novel strategy of using non-pathogenic engineered
E. coli as a microbial nanofactory to synthesize biocompatible ZnO
nanoparticles.

2.Microbial engineering fine-tuned the physicochemical properties of
/nONPs, enhancing their crystalline index, size uniformity, and surface
reactivity.

4. The tailored physicochemical features directly improved biomedical
efficacy, showing potent antibacterial, anticancer, and antioxidant activities.

Figure 5:Scanning Electron Microscope (SEM) 1mage of
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formation of ZnONPs in extracellular and intracellular 6.Synthesized nanoparticles show promising results over other reported
vicinities. literature; however, achieving optimal material properties and scalability of
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