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Transcriptome sequencing and analysis of IncCRNA related to
albendazole resistant strain of Haemonchus contortus

Xueliang Zhao, Wenlong Wang, and Huhebateer

Key Laboratory of Clinical Diagnosis and Treatment Technology in Animal Disease, Ministry of Agriculture and Rural Affairs, College of
\eterinary Medicine, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia, China

Abstract: The objective of this study was to explore the link between long non-coding RNAs (IncRNAS) and resistance
mechanism of albendazole in Haemonchus contortus by analyzing the gene expression profile of IncRNA in sensitive and
resistant strains. This study provided the base for the resistance mechanism of Haemonchus contortus. In this experiment, the
cDNA sequencing libraries were collected constructed for the sensitive and resistant strains of Haemonchus contortus, and the
sequencing was performed using Illumina HiSeq 4000 platform, and differentially expressed IncRNAs (DEIncCRNAS) were
screened. Then the cis-targeted and trans-targeted genes of DEInNcCRNAs were predicted, and the GO enrichment, KEGG
pathway enrichment analysis were also made. The results displayed that 6 377 and 6 356 candidate INcCcRNA transcripts of
sensitive and resistive strains were respectively obtained, 168 DEINcCRNASs of which were selected. Compared with resistive
strains, there were 92 up-regulated and 76 down-regulated IncRNAs in sensitive strains. Meanwhile, 416 candidate target
genes of DEINCRNASs were obtained. The analytical results indicated that these genes participated in 641 GO terms and 92
signal pathways. The pathways involved in drug resistance are drug metabolism-other enzymes, drug metabolism-cytochrome
P450, metabolism of xenobiotics by cytochrome P450 and so on. In conclusion, these findings inferred that some
IncRNA-mediated target genes were associated with the resistance of Haemonchus contortus, and INcRNA may play an
important role in the resistance of Haemonchus contortus. This study explored the expression profile of IncRNA in the
Haemonchus contortus of sensitive and resistant strains. It was found that DEINCRNAS in the sensitive and resistant strains,
which helped to find out the Haemonchus contortus resistance mechanism of albendazole and provided a scientific basis for
exploring the mechanism of resistance to Haemonchus contortus.

Keywords: Haemonchus contortus, albendazole, drug resistance, transcriptome, long non-coding RNA
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Fig. 5 GO analysis of the target genes of DEINCRNAS.
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Table2 Top 10 up and down-regulated IncRNA with the greatest fold changes and its targer genes

Predicted target genes

01448700(Ribosomal protein L38e)

Log2 (Sensitive/Resistant)

LncRNA
MSTRG.12738
MSTRG.4271
MSTRG.20243
MSTRG.17393
MSTRG.17550
MSTRG.8198
MSTRG.9190
MSTRG.10083
MSTRG.2723
MSTRG.13136

00455500(Similar to piggyBac-derived 2)

(Cytochrome P450)

02146000

(C. briggsae CBR-L GC-18 protein)

01723300(Zinc finger domain containing protein)

01885300

(Deoxynucleoside kinase)
(Protein Y57G11C.48)

(Protein UNC-89)

00835800

00938300

01020700

(Von Willebrand factor and C-type lectin)

00304700

(Fps Fes Fer CIP4 homology and RhoGAP)

01486200

HCO
HCO
HCO
HCO
HCO
HCO
HCO
HCO
HCO
HCO

-9.84
—10.59
—10.46

—7.71
—7.65
10.58

7.58
7.40
6.75
6.04
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% 3 DEINCRNA =R ¥ E[HE KEGG E&#1 10 B

Table3 Top 10 enriched KEGG pathways of DEInCRNA

KEGG pathway DEGs number Total DEGs number P-value
Drug metabolism-other enzymes 4 70 3.24x107*
P450 Drug metabolism-cytochrome P450 4 70 1.16x107*
Metabolism of xenobiotics by cytochrome P450 4 70 1.32x107°
Glutathi one metabolism 4 70 6.47x10°°
Apoptosis 2 70 5.59x107°
Carbon metabolism 12 70 2.74x107"
Endocytosis 12 70 2.30x107°
Fatty acid metabolism 8 70 1.25x107*
Valine, leucine and isoleucine degradation 70 7.03x10™
MAPK signaling pathway 6 70 1.42x107°
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