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Abstract The study was to investigate the role of differentially expressed circRNAs in the regulation of drug
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resistance between ivermectin sensitive and resistant strains of Haemonchus contortus. In this study, sensitive
and resistant strains of H. contortus were taken as research objects. Illumina Hiseq 2 000 platform was used
for high-throughput sequencing and cDNA library construction, and relevant bioinformatics software was
used to analyze the difference of circRNAs. Simultaneously, GO and KEGG pathway functions of the source
genes were enriched. TargetScan and Miranda software were used to predict the miRNAs targeted by key
circRNAs, and the role of circRNAs-miRNAs was explored. Subsequently, 5 circRNAs with significant
differences were randomly selected for RT-qPCR detection and consistency assessment with transcriptome
sequencing result. The results showed that: 1) A total of 677 differentially expressed circRNAs were

screened between sensitive and resistant strains, of which 47 were significantly different, 23 were
significantly up-regulated, and 24 were significantly down-regulated. 2) GO enrichment analysis of all
differentially derived circRNAs showed that 336 biological processes, 59 cell components and 110
molecular functions were enriched, which were mainly related to metabolic processes, cell membrane
structure and catalytic activity. KEGG enrichment showed that 257 pathways were mainly enriched, most of
which were related to metabolism (fatty acid biosynthesis, glycerophospholipid metabolism and propionate
metabolism), glucagon signaling pathway and AMPK signaling pathway. 3) circRNAs-miRNAs regulatory
network analysis showed that 627 circRNAs target bound 187 miRNAs, forming 10 602 regulatory
relationships. In conclusion, this study successfully screened the differentially expressed circRNAs
between ivermectin sensitive and resistant strains of H. contortus, functionally annotated and enriched the
source genes of the all differentially expressed circRNAs, and constructed some significant differentially
expressed circRNAs-miRNAs regulatory networks. The results of this study provids a new way to study the

molecular mechanism of drug resistance in H. contortus.
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Table 1 Differential circRNAs RT-qPCR related primers

% 41 (5'-3" K B /bp B KR /°C
Name Primer sequence (5'-3") Length Tm
F.:GCCTTAACAACGATTGATACAG
novel_circ_000307 269 56
R: TCAGAGATAAGAAGAATTTCAGG
F:ATGACACCAGACGCCAATAC
novel_circ_000319 190 58
R:GTTCCTCTCAGATGCCTTACTC
F:CGTGTAAAAGGCGTCCGAATTGC
novel_circ_000527 77 63
R: TCGAGGTGCGTTCCACTTGTC
F:GCCCTTACCCATTVVATC
novel_circ_000024 i 98 53
R:GCCGACAACAGGTCCATT
F: TCGTGCCATGAGTTAGCAAT
novel_circ_000106 122 56
R: TCTAACAACATTCGCTTGCAG
F: TGCTGTCGAGAAGGACACTG
GADPH R 115 59

:ATCCTGTGAGTGCTCTTGCC
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Table 2 Statistical table of filtering information of sequencing data of sensitive and resistant strains of H. contortus
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Fig. 1 The circRNAs of differentially expressed between

ivermectin sensitive and resistant strains of H. contortus
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