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Abstract

Abstract

The rat lung worm, Angiostrongylus cantonensis, is an important zoonotic
parasite which has been found in a wider hosts and geographical distribution than ever
before in recent years. However, the available information in the public databases is
indeed limited for deep researches on mechanisms of the host invasion, parasitism and
immune escape, which also have greatly restricted the development of disease
diagnosis, treatment and anti-parasitic vaccine design.

The fifth larva of A. cantonensis (L5) is not only the period can long-term
survival and cause the eosinophilic meningoencephalitis in brain of accidental host,
such as human and mice, but also can break through the blood brain barrier and move
into the pulmonary artery when in the natural host. In addition, from L5 to adult,
especially to the female life stage, the nematode body grows very fast and body
volume increasing abnormal obviously. So this article attempts to find factors play a
decisive role in these processes through the transcriptome comparison analysis of L5
and F.

First, the transcriptome of L5 and F were sequenced with Illumina HiSeq 2500
sequencing platforms respectively. De novo assembly of reference transcript was
perfomed by Trinity with all filtered clean reads (12.66 G). Then 82769 Unigenes of
the transcription were annotation with Nr, Nt, SwissProt and Pfam, KOG, GO and
KEGG databases and 20.19% of them obtained corresponding annotation results in Nr.
After clustering analysis of KOG, GO and KEGG annotation results, we found 225
genes in the A. cantonensis reference transcript were associated with lysine
degradation pathway. So we speculated that this may be one of the strategies of A.
cantonensis by excessive consumption host lysine to weaken the immune system and
conducive to parasitism.

Then the reference transcript was setted as a reference for the assembled of
transcripts of L5 and F. 1346 differentially expressed genes (DEGs) were picked out.
418 of them were up-regulated and 928 were down-regulated in F. Most of the 928
were related to ion transport, cuticles synthesis, metallopeptidase activity and
extracellular matrix by GO analysis. And most of these had closely relationship with

cuticles formation. On the other hand, lysosome was the only one significantly

Vil



Abstract

enriched pathway of these down-regulated DEGs and no any significant pathway or
GO terms generated with the analysis of 418 up-regulated DEGs.

Based on the analysis of these results we suggested that A. cantonensis will
synthesize a large amount of cuticles to satisfy the body dilatation in the early adult
stage, lysosome pathway not only provided enough raw material for cuticle synthesis
by degradation metabolism, which may also play the certain role in the process of
promote the degradation of old cuticle. In addition, metallopeptidases may assist the
parasite to break through the blood-brain barrier during their migration from brains to
their destination. Therefore, taken together, all data of the present work indicate that
the profiles of DEGs are in accordance with the needs of survival and development of
different stages. At the same time, a lot of new transcript found in the analysis, many
genes of them encode proteins have tremendous potential as anti-parasitic drug targets
and for vaccine development.

Finally, the expression pattern of AC-14-3-3 were studied by RT-PCR and
immunohistochemical. Comprehensive protein localization results and the results of
other studies we speculated that the AC-14-3-3 in the adult is mainly related to the
formation of reproductive cells, while it may conducive to the parasites survival by
interfering the host immune response in L5.

Keywords: Angiostrongylus cantonensis; comparative transcriptome; cuticle;
the blood brain barrier; 14-3-3
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