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Abstract The study was to identify the expression properties of the Kunitz-type protein BLI-5 in
Haemonchus contortus. Firstly, analysis of its gene structure, conserved domain, evolutionary relationships
and protein three-dimensional structure using bioinformatics software were conducted; Secondly, the

relative transcript abundance of Hc-bli-5 and Hc—-bli-4 was analyzed based on WormBase database at
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each developmental stage of H. contortus; Subsequently, a prokaryotic expression vector to obtain
recombinant protein and prepared polyclonal antibodies were constructed, while tissue distribution of the
protein candidates in the worm was analyzed by the immunolocalization assay. The results revealed that:
1)The Hc-bli-5 gene has a total of 2 088 bp, and consisted of 4 exons and 3 introns. Hc-BLI-5 has a total of
195 amino acids, with 132-192 aa forming a Kunitz-type super family domain, which is a serine proteinase
inhibitor. 2) Phylogenetic tree showed that BLI-5 has a close evolutionary relationship in both parasitic and
free-living nematodes, and the evolutionary relationship between H. contortus and Haemonchus placei is
most closely aligned, clustering together on the same minor branch of the phylogenetic tree;
3) Comparative analysis of protein structures indicated that Hc-BLI-5 and Ce-BLI-5 shared certain
similarities, especially in the Kunitz domain. 4) Transcript abundance analysis at each developmental stage
showed that the expression trend of Hc-bli-5 and Hc-bli-4 overlapped, suggesting that they may interact
with each other and participate in common biological process. 5) Immunolocalization showed that BLI-5
was distinctly expressed at the cuticle and muscle tissue of worm. In summary, Hc-bli-5 may interact with
contortus.

Hc-bli-4 and participate in the molting process of H. This study clarified the sequence

characteristics and expression properties of Hc-bli-5, providing a theoretical basis for exploring its

2024 4F 55 29 %

involvement in the molting process and mechanism in H. contortus.

Keywords Haemonchus contortus; molting; Hc-bli-5; sequence characteristics; expression property
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Hce-bli-5 F GGATCCGAATTCGTCAAACATCAAG cDNA 9 #4
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(a) Schematic diagram of He-b/i-5 gene structure; (b) Analysis of the evolutionary relationship of BLI-5; (¢) Schematic diagram of Hc-BLI-5

protein structure and comparison analysis of amino acid sequence homology; (d) Three-dimensional structure of He-BLI-5 and Ce-BLI-5.
BEl1 Hc-bli-5 FF 545 4E 5> 47

Fig. 1 Sequence characteristics of He-bli-5
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Fig. 2 Transcription properties of He-bli-5
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Fig. 3 Transcript abundance of 6/i-5 and b/i-4 during the life cycle of C. elegans and H. contortus
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(a) He-bli-5 3] 50 (M : DL1 000 DNA Marker; *: H 4% ) 5 (b) He-BLI-5-His 41 8 (119 75 5 3 35 K 4l fb (M : B 86 (1 Marker; 1: 5 %5
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(a) He-bli-5 gene cloning (M: DL1 000 DNA Marker; *: target band) ; (b) Hc-BLI-5-His induced expression and purification of recombinant
protein (M: Marker of pre-stained protein; 1: lysis and precipitation of induced bacterial solution; 2: Flow-through; 3-10: product eluted by
imidazole in each gradient concentrations) ; (¢) Determination of the potency of polyclonal antibodies (rHe-BLI-5) ; 1-5 in legend represent numbers of mouse
(d) Identification of recombinant protein and natural protein recognized by polyclonal antibody by Western blot (M: Marker of pre-stained protein; 1:
recombinant protein; 2: natural protein)

Ed4 He-bli-sEERE.REREREAGL
Fig. 4 Cloning of Hc-bli-5, prokaryotic expression and purification of He-BLI-5
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DIC: Differential interference contrast; CY3: The red fluorescent protein; Merge: Fusion imaging;cu: cuticle; mu: muscle

(a) Negative control; (b) Organizational orientation of He-BLI-5; (¢) Local zoom.
5 Hc-BLI-SFEIRFEIMF &k MR RE N R B RAELAREM ST (ATTE)
Fig. 5 IHF of He-BLI-5 in female adults of H. contortus(longitudinal profile)
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