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the innate immune system. It also has digestive function in the abomasum of ruminants. Up to now,
the lysozyme C gene family of cattle has been characterized at the molecular level deeply, but the
studies on the lysozyme C gene in water buffalo are few. [ Methods ] In this study, the sequences of
Binglangjiang buffalo gastric lysozyme C gene were amplified and sequenced by using PCR product
direct sequencing, then the sequences were assembled and the open reading frame was determined.
Combined with published homologous sequences of other bovine species together, the data obtained
was analyzed using bioinformatics method. [ Results ] Sequence analysis revealed that the CDS of
Binglangjiang buffalo gastric lysozyme C gene encodes a peptide of 147 amino acid residues which
was presumed to have a 18 AA signal peptide at N-terminus signal peptide and a 129 AA mature pep-
tide. The mature peptide with a deduced molecular weight of 14.41 ku and a PI of 6.32 is a hydrophil-
ic protein without transmembrane domains and exert its function in the outside plasma membrane with
high reliability. In addition, the mature peptide has a conserved domain of Alpha-lactalbumin/lyso-
zyme C (19-145AA) which belongs to lysozyme-like superfamily, and its 3-D structure has 99.22%
identical to the lysozyme template of cattle (2z2f.1.A). Phylogeny analysis based on the sequence of
lysozyme C showed that water buffalo gather together with Bos taurus, Bos indicus, Bos mutus, Bison
bison bison. [ Conclusion ] The results of this study reveal that the stomach lysozyme of Binglangji-
ang buffalo has similar function to that of other bovine species.

Keywords: Binglangjiang buffalo; lysozyme C gene; abomasum; bioinformatics analysis; gene func-

tion
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Tab. 1 Primer information for segmented amplification of buffalo LYZ C gene

CIEYE SIIFFA1 (5'—3") PRI bp kIR C
primer ID primer sequence products length T
LYZ C_exonlF CAGTCTGGACATTTGACTTCTCA 238 586
LYZ C_exonlR TTGCTCATTATTCATCCTCTGTT
LYZ C_exon2F GAACTGATTGGGCTATGAAGTGT 284 599
LYZ C_exon2R AGTATAACCAGATCGGGGCTGAG ’
LYZ C_exon3F GAAAATAAAGCCTGCTGAACCTA 258 56.5
LYZ C_exon3R TCAAACTCTTATACCGTACACCT '
LYZ C_exondF GATGAACTATTTTGTTCTCCCAA 234 559
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Note: M. DL2000 Marker; 1, 2, 3, 4. Sample ID; a)-d). electrophoretograms of PCR products from exonl to exon4.
B 1 fEEIKYG LYZ CEESNEF 1~4 XI5 PCR 747
Fig. 1 PCR products of Binglangjiang buffalo LYZ C gene covered from exon 1 to exon 4

1 ATGAAGACTCTCATTATTCTGGGGTTTCTCTTCCTTTCTGTTGCTGTCCAAGGCAAGGTCTTTGAGAGATGT
I'[MKTLTTLGFTLFLSVAVQGKVFEFETREC
73 GAGCTTGCCAGAACGCTGAAGAAACTTGGACTGGACGGCTATAAGGGAGTCAGCCTGGCGAACTGGTTGTGT
25 ELARTLIEKIKLGLDGYZK KT GV SLANWLLC
145 TTGACCAAATGGGAAAGCAGTTATAACACAAAAGCTACAAACTACAATCCTAGCAGTGAAAGCACTGATTAT
49 L T KWESSYNTI KATNYNPSSESTTDY
217  GGGATATTTCAGATCAACAGCAAATGGTGGTGTAATGATGGCAAAACCCCTAACGCAGTTGACGGCTGTCAT
73 61 FQINSIKWWCNDGI KT®PNAVDSGCH
289  GTATCCTGCAGCGAATTAATGGAAAATGACATCGCTAAAGCTGTAGCCTGTGCAAAGCAGATCGTCAGTGAG
97 V.S CS ELMENDTIAZKA AV ACAKA QTIVSE
361 CAAGGCATTACAGCATGGGTGGCATGGAAAAGTCACTGTCGAGACCATGACGTCAGCAGT TACGTTGAGGGT
12 Q G I T AWV AWIKSHCRDUHEDUVSSYVEG®G
433 TGCACGCTGTAA
145 C T L =

T HEMAAERES, WA RS ET I AR o FR &I H T,

Note: Signal peptide sequence is marked by a box and the domain of Lysozyme like superfamily is highlighted as shaded regions; “*” the stop codon.

2 FEREIRY LYZ CEE CDS £F5 R EMmIEH S8R F5
Fig. 2 The full CDS of Binglangjiang buffalo LYZ C gene and its deduced amino acid sequence
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Tab. 2 Basic physical and chemical characteristics of the
mature peptide of Binglangjiang buffalo LYZ C
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Fig. 3 The putative conserved domain of the mature peptide of Binglangjiang buffalo LYZ C
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Fig. 4 Hydropathy analysis of the mature peptide of

80 100 120

Binglangjiang buffalo LYZ C

KA
buffalo

o

cattle

TE: AT A IR Ry

10 20 30 40 50 60 70

KVFERCELARTLKKLGLDGYKGVSLANWLCLTKWESSYNTKATNYNPGSESTDYGIFQINSKWWCNDGKT
hhhhhhhhhhhhhhttccccceeehhhhheeeecceecceccecccececcccceeeeeecteeectttee
PNAVDGCHVSCSELMENDTAKAVACAKQIVSEQGITAWVAWKSHCRDHDVSSYVEGCTL
cccceccecchhhhhhhhhhhhhhhhhhhhhhtteceeeeecccceccthhhhhhtece

10 20 30 40 50 60 70

| | | | | | |
KVFERCELARTLKKLGLDGYKGVSLANWLCLTKWESSYNTKATNYNPSSESTDYGIFQINSKWWCNDGKT
hhhhhhhhhhhhhhttccceceeehhhhheeehhecceceeccecceeccecceeeeeecteeectttee

PNAVDGCHVSCSELMENDTAKAVACAKHIVSEQGITAWVAWKSHCRDHDVSSYVEGCTL
cccccccecchhhhhhhhhhhhhhhhhhhhhhtteceeeeheeccecethhhhhhtece

FHH o TTHAGN; h o $80E; e MTREE; « B FedT,

MBI LYZ C RUFABRRY = R &84
Fig. 6 The tertiary structure of the mature peptide of
Binglangjiang buffalo LYZ C

Note: The predicted secondary structure is shown in single letter below the amino acid sequence. c. random coil; h. alpha helix; e. extended strand; t.

beta turn.

E5 EEIKGS5ERY LYZ C RERBKE ZRE5H

Fig. 5 Secondary structure of the mature peptide between Binglangjiang buffalo and cattle LYZ C
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Tab. 3 Percent identity/divergence of Binglangjiang buffalo LYZ C sequence with that of other species

Yo BRBLKA BT ek o iE A IR,
species BLJ buffalo  Bos mutus __ Bos indicus Bison bison bison Bos taurus __ Pantholops hodgsonii Mus musculus

BEHBYL K4 BLI buffalo - 99.2 99.2 99.2 99.2 96.9 60.0
¥F¥E Bos mutus 0.8 - 100.0 100.0 100.0 97.7 60.0
JA4F Bos indicus 0.8 0.0 - 100.0 100.0 97.7 60.0
¥4 Bison bison bison 0.8 0.0 0.0 - 100.0 97.7 60.0
i@ Bos taurus 0.8 0.0 0.0 0.0 - 97.7 60.0
JFE Pantholops hodgsonii 3.1 23 2.3 2.3 23 — 60.8
/N Mus musculus 56.6 56.6 56.6 56.6 56.6 55.0 -

e ML ETTHERTR TS — 80 (%), WAL T I U TR 7 850 B (%),

Note: Data above the diagonal line represents the percent identity and below the diagonal line represents the sequential divergence.

XP_005900362_Bos mutus
69 | XP_019815605_Bos indicus
XP 010839855 Bison bison bison
NP 851342 _Bos taurus

88

I_ Binglangjiang buffalo
XP 005968187 Pantholops hodgsonii

0.05

NP_059068 Mus musculus

7 T 7 MM LYZ C FYIMERN RGN
Fig. 7 Phylogeny derived from the LYZ C sequences of 7 species.
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