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Abstract

Abstract

Fishes are in intimate contact with a rich microbial flora and exposed to millions
of potential pathogens daily, and commercial cultures have faced increasing and
appreciable economic damage in recent years. This thesis was in this research context
of large yellow croaker genetic breeding for resistance to pathogen vibrio, and studied
on cloning, expression and bioactivity analysis of immune related genes in an effort to
lay the groundwork for wunderstanding their molecular mechanism about
bacteria-recognization as well as their roles in pathogenesis of vibriosis.

Mammalian macrophage migration inhibitory factor (MIF) is a multi-functional
cytokine, which appears to be a critical controller in the pathogenesis of inflammatory
disease. However, no information is available on MIF’s comparative function in the
pathogenesis of inflammatory infection of non-mammalian vertebrates; Peptidoglycan
receptor is a hot-spot in molecular immunology research, one of which, pglyrp2, is a
peptidoglycan-lytic amidase. Recently, the pglyrp2 homologue has been reported in
zebra fish, where it exhibits both peptidoglycan-lytic amidase activity and
broad-spectrum bactericidal activity, which is a newly-discovered feature in PGRP
family. Therefore, this thesis studied on gene cloning and sequence analysis of
pglyrp2 and MIF gene from two species of croakers, and then focused on large yellow
croaker for mRNA expression, protein expression and bioactivity analysis of the two
innate immune factors. The results are showed as follows:

1. cDNA cloning and gene cloning of MIFs of two species of croakers

This thesis first reported two MIF cDNA sequences which were cloned from the
livers of P.crocea and S.ocellatus using homologue cloning technique and RACE
approach, and also reported two MIF gene sequences which were cloned using muscle
genomic DNA as template (Gene bank accession number of P. crocea MIF (LycMIF)
and S.ocellatus MIF (SoMIF) were FJ415099 and FJ447489 respectively).

The full-length MIF cDNA of these two fish both included a 345 bp open
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Abstract

reading frame (ORF) which encoded a 115-aa protein; Predication of the signal
peptide using the SignalP V3.0 software demonstrated that the two MIFs both lacked
a signal peptide, suggesting that the two fish MIFs were secreted from cells by a
non-classical, leaderless secretion pathway as mammalian MIFs; In addition, gene
organization revealed that these two fish both contained 3 exons and 2 introns, and all
exons, introns and aa sequences were highly similar between these two fish; Structure
analysis showed that LycMIF contained a CALC motif which was typically found in
Thiol-protein Oxidoreductases (TPORs) of the thioredoxin (Trx) family of proteins.

2. cDNA cloning and gene cloning of pglyrp2s of two species of croakers

Using the similar procedure above, cDNA and gene sequences of pglyrp2 of the
two fish were obtained, the gene bank accession numbers of pglyrp2 cDNA sequences
of the two fish were FJ385025 and FJ415100 while the gene bank accession numbers
of pglyrp2 gene sequences of the two fish were FI385024 and FJ415101 respectively.

The full-length pglyrp2 cDNAs of the two fish both included a 1446 bp OREF,
which encoded a 482-aa protein. Predication of the signal peptide using the SignalP
V3.0 software indicated that the two pglyrp2s both contained an N-terminal signal
peptide, implying that the fish pglyrp2s were secretory proteins. In addition, sequence
analysis revealed that the two fish pglyrp2 both contained 4 exons and 3 introns and
they had highly similarity. As shown in the phylogenetic tree, fish pglyrp2 had close
genetic relationship and belonged to the same monophyletic group as mammalian
pglyrp2. Moreover, the pglyrp2 of P. crocea was predicted to have amidase activity
because it had the required four Zn**-binding amino acids which were conserved in
all amidase-active PGRPs.

3. Tissue distribution of MIF and pglyrp2 gene transcripts of P. crocea

Pglyrp2 and MIF gene transcripts were examined in tissues by RT-PCR and
QRT-PCR analysis, including liver, gonad, gill, spleen, muscle, intestine, stomach,
head kidney and brain. The results demonstrated that MIF mRNA was constitutively
expressed in all selected tissues and was abundant in brain and liver, suggesting that
fish MIF possibly has important biological functions; By contrast, pglyrp2 gene of P.
crocea was strongly expressed in liver, weakly expressed in ovary, testis, intestine
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and stomach, and undetected in other tissues, which displayed distinct tissue-specific
expression pattern. In addition, maternally derived pglyrp2 mRNA displayed a high
level in unfertilized eggs, followed by low expression throughout embryogenesis and
yolk-sac larvae, implying that pglyrp2 might play an important role in defending the
eggs.

4. The inducible MIF mRNA expression pattern following exposure to V.harveyi

The inducible mRNA expression pattern of MIF was observed in large yellow
croaker following exposure to V. harveyi by qRT-PCR assay. As clinical observation
and histological analysis demonstrated, the prominent features of the
V.harveyi-infected large yellow croaker were the gross epidermal ulcer and internal
tissue damage mainly to the liver, head kidney and intestine. In addition, there was a
significant increase of expression of LycMIF gene in liver (P<0.01) and head kidney
(P<0.05), but no significant difference was observed in gill and intestine. The present
study represented the first description of the pathological profile of V.
harveyi-infected large yellow croaker, and also provided the first direct evidence that
fish MIF was implicated in pathogenesis of fish vibriosis.

5. The inducible pglyrp2 mRNA expression pattern

In order to explore the role of pglyrp2 in bacteria recognition, SOD activity assay

was employed to analyze anti-oxidant defense response while QRT-PCR was used
for examining the mRNA expression level of pglyrp2 of P. crocea in response to
different bacteria, Gram-positive Micrococcus lysoleikticus (Sigma) and
Gram-negative Vibrio Harveyi TS-628.

Although V.harveyi had caused vibriosis while M. lysoleikticus had caused no
apparent ulceration, they induced both up-regulation of mRNA expression and
subsequent increase in SOD activity, suggesting that pglyrp2 possibly had no
specificity in bacteria recognition and possibly plays an important role in initiating
downstream antimicrobial immune defense response.

6. Expression and purification of MIF and pglyrp2 proteins

The recombinant plasmid pET-LycMIF, pET-pglyrp2 and pET- pglyrp2 mature
peptide were constructed according to the obtained MIF and pglyrp2 cDNA
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