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Cloning of PtCASP1 Gene in Puccinellia tenuiflora and Analysis of its
Expression Patterns under Saline and Stagnant Stress

MA Rong', YANG Pan', ZHANG Yun-wen’, HU Xiao-wei', WANG Hui’, WANG Pei"
(1. National Field Observation and Research Station(Sichuan Zoige) for Alpine Wetland Ecosystem, College of Grass land resources, Southwest
Minzu University, Chengdu, Sichuan Province 610041, China; 2. College of Animal Science and Veterinary Medicine, Southwest Minzu
University, Chengdu, Sichuan Province 610041, China)

Abstract: Puccinellia tenuiflora is a halophyte with remarkable adaptability to the combined stress of saline and
stagnant. The apoplastic barrier formed by endodermal thickening is likely crucial for this adaptation, in which
the Casparian strip and suberin lamellae serve as key apoplastic barriers in endodermis for the radial transport of
water and solutes. In this study, using Puccinellia tenuiflora as material, we cloned PtCASP1, a key gene
involved in Casparian strip formation. Bioinformatic analysis, subcellular localization, and expression pattern
analysis under saline, stagnant and combined saline-stagnant stresses were conducted. The results showed that
the PtCASP1 gene was 552 bp in length, encoding 184 amino acids. It was a hydrophobic, stable protein and
contained cis-acting elements responsive to gibberellin, drought stress, low temperature stress, and light
response. Phylogenetic analysis indicated that PFCASP 1 was closely related to those in Lolium multiflorum and
Alopecurus aequalis. Immunofluorescence analysis revealed that the PtCASP1 protein exhibited dual localiza-
tion in the nucleus and cell membrane. The expression level of the PtCASP1 gene in the roots of Puccinellia
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tenuiflora was significantly higher than that in the leaves, and it responded to saline, stagnant, and combined
saline-stagnant stresses, with the highest relative expression levels at 72 hours post-treatment for all stress con-
ditions. This study provides a reference for further investigation into the function of the Casparian strip in help-
ing Puccinellia tenuiflora adapt to saline-stagnant combined stress.

Key words: Puccinellia tenuiflora; PtCASP1;Gene cloning ; Subcellular localization ; Expression analysis; Com-

bined saline-stagnant stress
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Table 1

Information about the primers
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Primer name Primer sequence(5’ —3") Function
PiCASPI-F AAACATCCAGAATGAACTCCGAC BN v e
PtCASPI-R ACCACACCATAGCACACTTATACTG Gene cloning
¢PICASPI-F CTACCTCATCCTTTCTCTCCCAC LR B PCR
qPtCASPI-R CCTTGTGTGCTAAGTAAACAATAGC Real-Time fluorescence quantitative
PtActin-F TTGCCCTTGACTACGACCA N
PtActin-R GGAAACGCTCAGCACCAAT Reference gene
1300-GFP-F CACCATGAACTCCGACGAGCGTGGCGAGACCTCC VA L A7 % A A
1300-GFP-R CGCCGCGCCTGGCCAGGGCAATGGCG Construction of a subcellular localization vector
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Table 2 Information of the software used for bioinformatics analysis
e 7N
A S o
The name of . .
T'he item analyzed Website

software
NCBI-Blast J¥ 3 Lt XF Sequence alignment https://www .ncbi.nlm.nih.gov/
ExPasy B A TS BT https://web.expasy.org/
The characteristic analysis of physical and chemical of protein
SOPMA M Y45 R 53T Secondary structure analysis of protein https://npsa-prabi.ibep. fr/
Swiss-Model B = H/EM BT Tertiary structure analysis of protein https://www.swissmodel.expasy.org/
Plant CARE A F JE 40 B Cis-acting element analysis https://bioinformatics. psb. ugent. be/
NetPhos 3.1 PR AL A 5 UM Phosphorylation site prediction https://services.healthtech.dtu.dk/services/NetPhos-3.1/
TMHMM 15 AR 25 #4350 Transmembrane domain prediction https://services.healthtech.dtu.dk/services/ TMHMM-2.0/
SignalP 5.0 {55 IR Signal peptide prediction https://services.healthtech.dtu.dk/services/SignalP-5.0/
DNAMAN 6.0 J¥ %1t X} Sequence alignment A ER AT Local software
Snap Gene J¥ 3 L XF Sequence alignment ALK Local software
MEGA 6.0 R G LR A4 3 Phylogenetic tree construction A #R A4 Local software
TB tools WA F ST F 53 B Cis-acting element analysis ALK AF Local software
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Fig. 1 PCR amplification products of Puccinellia tenuiflora
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Fig.2 CDS and amino acid sequences of the PtCASP1 in Puccinellia tenuiflora (A) and alignmem of the PtCASP1 reference
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Fig. 3 Analysis of secondary structure (A) and tertiary
N P
structure (B) of the PtCASP1 in Puccinellia tenuiflora By Rz AW ET (4B,
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Cis-acting element involved in the abscisic acid responsiveness Cis-acting regulatory element related to meristem expression
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Fig.4 Analysis of cis-acting elements in the promoter (A) and exon-intron structure (B) of PtCASP1 in Puccinellia tenuiflora
TE AR A AR A ] A FOT A (A) s BREA R AR N &, B @7 B RS i, s @ 7 B 5 UTR Al 3" UTR(B)
Note: Different colors represent distinct cis-acting elements (A) ; Black lines represent introns, yellow blocks represent exons and green blocks
represent the 5’ UTR and 3' UTR (B)
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Fig.5 Analysis of Phosphorylation (A), transmembrane
structure (B) and signal peptide (C) of PtCASP1 in

Puccinellia tenuiflora
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Fig. 6 Phylogenetic tree and sequence alignment analysis
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Note: (A) Phylogenetic tree of the CASP family in Puccinellia tenuiflora, Arabidopsis, and Oryza sativa; (B) Phylogenetic tree of CASP1

from Puccinellia tenuiflora, Arabidopsis, and other Poaceae species, and CASP3 from Oryza sativa; (C) Amino acid sequence alignment of Puc-

cinellia tenuiflora PtCASP1 with CASP1 from Arabidopsis and other Poaceae species. The colors pink, purple, orange, red and green represent
CASP, CASP_like-1, CASP_like-I1, CASP_like-1II and CASP_like-1V respectively (A)
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Fig.7 Subcellular localization of pCAMBIA1300-GFP-PtCASP1 proleins
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Note: 35S:GFP: Control (pCAMBIA1300-35S-GFP vector) ; 358-PtCASP1-GFP: pCAMBIA1300-GFP-PtCASP1 fusion protein. Scale bar
=50 pm
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Fig. 8 Relative expression levels of the PICASP1 gene in different tissues of Puccinellia tenuiflora (A) and relative expression
levels in roots under stress under varying durations (B)
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Note: The data are presented as mean + standard deviation (n=9). "#*" indicates a significant difference at the P<<0. 01 level. Different lower-
case letters indicate significant differences (P<C0.05) among different treatment durations within the same treatment group, as determined by

Duncan’s test
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