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Cloning and functional analysis of PsPL 1 from
Puccinia striiformis f.sp. tritici
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Abstract: [Objective] This study investigated the role of pectin enzyme gene PsPL1 from Puccinia
strii formis f. sp. tritici and determined its function in wheat stripe rust infection to provide theoretical
foundation for the molecular mechanism of wheat and pathogen interactions. [Method] RACE and qRT-
PCR technology were used to amplify PsPL1 length gene and analyze its expression pattern. Then, its se-
cretion system in yeast was verified and HIGS technology was used to silence PsPL1 gene and determine
its role in wheat rust infection. [Result] This study obtained the full-length of PsPL1 with ORF of 471 bp
encoding 157 amino acids. The PsPL1 protein contained a conserved pectin lyase domain and a signal pep-
tide with 21 amino acids on the N-terminal, which had secretion function. Gene expression analysis sugges-
ted that PsPL1 was up-regulated during the early infection. The sporulation quantity had no significant
change after knocking down PsPL1 by HIGS. [Conclusion] PsPL1 gene has been cloned successfully,and
its secretion function and expression characteristics were determined.
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Table 1 The primer used for cloning PsPL1
5|4 Primer F51(5'-3") Sequence(5'-3")
PLF GAAACATCAGTCGATTCGATA
PLR CGCGGATCCTCCACTAGTG
3'RACE A TN A T A TS A TN A T A TR A (s
outer primer CGCGGATCCTCCACTAGTGATTTCACTATAGG
qRT-PLF AGTTCACTACCTTTCATCCTG
qRT-PLR GAAATGCCACGCCACAGAC
PsEF-F TTCGCCGTCCGTGATATGAGACAA
PsEF-R ATGCGTATCATGGTGGTGGAGTGA
F-PLF ATGGCTGGTTCACTACCTTTCA
F-PLR TTAATGTGTCTTGGAAGTAGTGC
S-PLF GAATTCATGGCAAGTTCACTACCTTTC
S-PLR CTCGAGACTTGAAAATACTATGGACACTA
H-PLF ATATTAATTAATGGCTGACTGACAAGGTAC
H-PLR TATGCGGCCGCATTCACGGCTGATTGGACG
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Fig. 1 PCR amplification of ORF of PsPL1 gene
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Fig. 2 Phylogenetic analysis of PsPL1 and other PL from fungi
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Fig. 3 Expression pattern analysis of PsPL1 during
different inoculation stages
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Fig.4 Secretion function identification of
signal peptide of PsPL1
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A. Virus symptom observed 7 d after BSMV inoculation with BSMV,and photo bleaching was evident on the fourth leaves of plants
infected with BSMV ; PDS; B. Disease phenotypes of the fourth leaves pre-inoculated with BSMV:00 and challenged with virulent CYR31

B 5 /NESEBREEMEAET PsPL1 3EF ) HIGS T2

Fig.5 Silencing of PsPL1 during compatible interaction between wheat and
Puccinia strii formis {. sp. tritici by BSMV-mediated HIGS
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Fig. 6 Silencing efficiency assessment of PsPL1 in the
fourth leaves of plants inoculated with

recombinant virus BSMV-PsPL1
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