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Abstract

In this study, we constructed E. piscicida flagellin DNA encapsulated chitosan nanoparticles based DNA vaccine, named pDNA-flagellin-
CNPs. The encapsulated pDNA-flagellin-CNPs were nano sized and had high stability and encapsulation efficiency. In vitro transfection
results demonstrated that pDNA- flagellin-CNPs expressed in human cells (HEK293T) and maintained its bioactivity. In vitro cell cytotoxicity
analysis confirmed the safety of using pDNA-flagellin-CNPs. When zebrafish were treated with pDNA-flagellin-CNPs, the genes involve In
pattern recognition (toll like receptors; tlr5a, tlir5b, and myd88), inflammatory (tnfa, il16,, 118, and il12), and transcription factor (nf-«b,)
responses were significantly upregulated (day 1 and 3 post treatment; dpt) compared to rest of the groups (negative control, naked pDNA,
and pDNA-CNPs). Moreover, when zebrafish challenged with E. piscicida at 7 dpt, higher cumulative survival (>50%) was observed in the
PDNA-flagellin-CNPs compared to the pDNA-CNPs and the naive group. In conclusion, the constructed pDNA-flagellin-CNPs are safe to use
and produce efficient innate immune responses responsible for activating humoral responses. It further suggests that CNPs are promising
carriers for plasmid DNA encapsulation and efficient DNA vaccine delivery for vaccinate the fish against E. piscicida.
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Conclusions

The constructed plasmid contains flagellin gene of E. piscicida and it was successfully encapsulated with CNPs.

Encapsulated pDNA-flagellin-CNPs had a mean diameter of 165.26, a zeta potential of 14.25 mV, and morphology with no aggregations. The encapsulation was confirmed to protect the
DNA plasmid from DNase | digestion and presence of green fluorescence indicated that the pDNA-Flagellin-CNPs express in HEK293T cells and maintain good bioactivity.

Importantly, Intramuscularly immunization with pDNA-flagellin-CNPs could partially protect zebrafish from highly virulent E. piscicida infection (55% of RPS), which was significant with

survival analysis.

Compared to the zebrafish immunized with the encapsulated control plasmid, in vivo immunization showed that fish immunized with the pDNA-flagellin-CNPs had better immune
responses and this may be due to release of the plasmid DNA was prolonged.

This study evident that flagellin DNA plasmid encapsulated with CNPs are potent immunization candidates against E. piscicida infection and provides strategies for the further
development of novel vaccines encapsulated in CNPs.
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