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Abstract : NLRP genes are widely distributed in mammalian genomes and play an important role in immune response
and reproduction-related processes. According to the reported human NLRP genes, based on PFAM, CDD,
UniProt, and other databases, the ClustalW, MEGA X, ExPASy, MEME, GSDS, and STRING software systems
were used to identify and analyze the NLRP family members of yak, and based on high-throughput sequencing data,
the NLRP gene expression in different tissues of yak was analyzed. A total of eight different NLRP gene family
members were identified, including NLRP2, NLRP3, NLRP5, NLRP6, NLRP8, NLRP9, NLRP12, and NLRP14,
among which NLRP9 had two variable splicings. The NLRP proteins had multiple phosphorylation sites, and the
GRAVY values were all less than 0, which were hydrophilic proteins; the instability coefficients were all greater
than 40, and they were all unstable proteins with no transmembrane structure. The phylogenetic tree showed that the
amino acid sequences of members of the same family were highly similar, and they were clustered in six species.
The immune-related genes and the genes related to reproductive development had been separated in evolution. The

protein interaction network showed that members of the yak NLRP family had similar functions with those studied in
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other species. They not only interacted with immune-related proteins but also with reproductive marker proteins. For
example, NLRP3 interacted with a variety of proteins (PYCARD, MLKL, and GSDMD) involved in inflammation,
and NLRPS also interacts with germ cell marker proteins such as GDF9, BMP15, and ZARI. The results of

transcriptome analysis showed that the expression of yak NLRP gene in six kinds of tissues was weak or not

expressed, which was tissue-specific. The yak NLRP family had the same characteristics as homologous genes of

other species in terms of structure and physical and chemical properties. Some experiments and predictions have

confirmed that it is also involved in immune and reproduction-related processes. The study not only conducted a

systematic analysis of the yak NLRP gene family, but also provided theoretical basis for further research on the

innate immunity and reproduction-related processes of yak.
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Table 1 Human NLRP proteins

w5 EHAT UniProt HUHfi 3% 5% 5
NLRP1 NACHT, LRR, and PYD domains-containing protein 1 Q9C000
NLRP2 NACHT, LRR, and PYD domains-containing protein 2 QINX02
NLRP3 NACHT, LRR, and PYD domains-containing protein 3 Q96P20
NLRP4 NACHT, LRR, and PYD domains-containing protein 4 Q96MN2
NLRP5 NACHT, LRR, and PYD domains-containing protein 5 P59047
NLRP6 NACHT, LRR and PYD domains-containing protein 6 P59044
NLRP7 NACHT, LRR, and PYD domains-containing protein 7 Q8WX94
NLRP8 NACHT, LRR, and PYD domains-containing protein 8 Q86W28
NLRP9 NACHT, LRR, and PYD domains-containing protein 9 Q7RTRO
NLRP10 NACHT, LRR, and PYD domains-containing protein 10 Q86W26
NLRP11 NACHT, LRR and PYD domains-containing protein 11 P59045
NLRP12 NACHT, LRR and PYD domains-containing protein 12 P59046
NLRP13 NACHT, LRR, and PYD domains-containing protein 13 Q86W25
NLRP14 NACHT, LRR, and PYD domains-containing protein 14 Q86W24
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Table 2 Basic information of NLRP proteins and physiological and chemical properties of their encoded proteins
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NLRP14 5.52 124 957.17 1094 127455  51.26 95.61 0.122 ¥ 0 2JH 0 J5T 5T/ 440 B A
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Table 3 Phosphorylation site prediction of NLRPs of yak
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NLRP14 67 29 6
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NLRP6 51 35 4
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Fig.1 Amino acid sequence alignment of NLRP proteins in yak
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Fig.3 Gene structure of NLRP family members in yak
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Table 4 Secondary structure of NLRP proteins in yak
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