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Bioinformatics analysis of surfactant-associated protein A in cotton rat and its relationship with lung injury
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[ Abstract | Objective To analyze the pulmonary surfactant-associated protein A (SP-A) gene sequence and its
bioinformatic characteristics and to observe SP-A mRNA and protein levels in lung injury model of cotton rats, so as to explore
the correlation between lung injury and SP-A expression . Methods A total of 32 cotton rats were randomly divided into control
(normal saline, NS) group and three lipopolysaccharide (LLPS)-induced lung injury groups (the cotton rats were injected
intraperitoneally with 2 mg/kg LPS for 24, 48 and 96 hours, respectively). The total RNA was extracted from lung tissue and
SP-A gene was amplified by RT-PCR. Then bioinformatic analysis was done for SP-A characteristics. Histopathological
changes of lung tissue were observed at different time points by hematoxylin-eosin staining; the mRNA level of SP-A was
detected by real time-PCR and the protein level of SP-A was detected by Western blotting analysis. Results The coding region
of cotton rat SP-A gene had 744 bp and encoded 248 amino acids, containing six cysteine conserved sites, four a-helices and two
predicted N-glycosylation sites. Meanwhile, cotton rat SP-A shared high level of homology in the nucleotide sequences (75. 4 %~
90.1%) and in deduced amino acid sequences (70. 6 %-87. 1%) with other species. Moreover, histopathological changes of lung
tissues in three LLPS groups were more notable and severe than those in the control group, and the changes were related to LPS

treatment time. Compared with the control group, the mRNA and protein levels of SP-A in lung tissues were significantly
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increased in three LPS groups, with rapid increase starting from 24 h after treatment (P<0. 001, P<C0.01), with continuous
increase at 48 h (P<C0. 001 and P<C0. 01), and slight decrease and still keeping at a high level at 96 h (P<C0. 05, P<C0. 01).

Conclusion SP-A gene of cotton rat is highly conservative; the mRNA and protein levels of SP-A are closely associated with the

severity of lung injury.
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Tab 1 Homology comparison of cotton rat SP-A gene seruence with other species

Cotton Golden  Guinea

Norway

GenBank No. Species rat Cattle hamster  pig Horse Human Mouse rat Pig Rabbit Macaque Sheep
KJ586796 Cotton rat - 77.4 87.1 71.4 71.8 70. 6 86. 3 85.5 71.9 72.6 70. 2 76. 6
NM_001077838  Cattle 79. 4 - 80. 2 72.2 79.0 75.8 79.4 77.0 81.9 82.7 76.2 96. 0
XM_005080971  Golden hamster ~ 90.1  80. 3 - 73.0 75.8 72.2 86. 7 86.7 73.9 76.6 72.2 80. 7
CPU40869 Guinea pig 76.6  78.2 77.9 - 69. 4 70. 2 73.4 73.0 68.9 71.0 70. 2 71.8
AB015963 Horse 78.3  85.3 79.9 79.0 — 73.0 73.4 73.4 76.3 78.2 73.0 77.8
NM_005411 Human 75.4  81.7 78.1 78. 6 82.1 - 71.4 71.1  73.5 75.0 91.9 75. 4
NM_023134 Mouse 89.7 80.7 88.9 78.1 79.9 77.2 - 91.9 73.5 75.8 71.4 79.0
NM_001270645 Norway rat 88.4 79.4 88. 2 77.8 79.0 93.3 77.5 — 71.1 75.0 71. 4 76.2
NM_214265 Pig 77.5 86.8 78. 8 78. 4 84. 8 79.3 81.7 78.7 - 76. 3 73.1 80.7
NM_001082229  Rabbit 76.1 83.5 78.9 78.5 83.8 79.0 81.1 77.8  80.3 - 75.0 83.1
NM_001195376  Macaque 75.8 82.2 78.7 78.2 81.7 76.8 93.6 77.0 81.1 80.9 - 75.0
NM_001195376  Sheep 79.0  95.6 80.1 78.9 84.7 80. 2 81. 8 78.3 86.7 83.8 81.8 —

Upper diagonal: Percentage of amino acid; Lower diagonal: Percentage of nucleotide. SP-A. Surfactant-associated protein A
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Cattle oo Pes oo RD KUK LT Qe K 248
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Fig 1 Bioinformatics analysis of SP-A gene between cotton rat and other species

Conserved sequences with respect to cotton rat SP-A are indicated by dots. Dashes indicate missing residues. The arrow indicates the signal

peptide cleavage site. The conserved cysteine residues are highlighted. The positions of o-helices are marked with single line. The boxed amino

acids indicate potential N-glycosylation sites. SP-A: Surfactant-associated protein A
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Fig 2 Pathological changes of cotton
rat lung tissues (H-E staining)
A Control group; B-D: 2 mg/kg LPS treatment for 24, 48 and 96

h, respectively. Original magnification: X200
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Fig 3 The changes of relative level of SP-A mRNA
in cotton rat lung tissues at different time points
CON; Control group; LLPS1-3; Three groups of 24, 48 and 96 h after
treatment with 2 mg/kg LPS. SP-A. Surfactant-associated protein
A; LPS. Lipopolysaccharide. * P<C0. 05, ** P<C0. 01 vs CON
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Fig 4 The changes of SP-A protein in cotton
rat lung tissues at different time points
A Detection of SP-A by Western blotting analysis; B: Relative
expression level of SP-A protein. CON; Control group; LPSI-3:
Three groups of 24, 48 and 96 h after treatment with 2 mg/kg LPS.
SP-A.: Surfactant-associated protein A; LPS. Lipopolysaccharide.
** P<0. 01 vs CON group. n=8, r=*ts
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